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FOREWORD 

This encyclopedic compendium could not have been written by a more appro- 
priate scholar than K.C. Huang. It has been my pleasure to be his colleague and 
friend for many years and to follow the evolution of this book from its inception 
more than ten years ago. 

K.C. is recognized internationally as a teacher and researcher. He has been 
invited to lecture at many schools and spent extended periods of time teaching 
in locations such as China, Germany, Sudan, Kuwait, and Egypt. His teaching is 
inspirational; for the first three years in which his lectures were presented, he 
was the unanimous choice for the University of Louisville medical students' Golden 
Apple Teaching award. 

He is the author of many research publications on a wide variety of topics in 
pharmacology. His special interest was in renal and intestinal transport of amino 
acids and sugars, as well as electrolyte and fluid balance. His hook on pharma- 
cology for medical students was well received and used by many students both 
in the U.S. and other countries. 

There are at present only a handful of examples of Western drugs which have 
been developed from Chinese herbs. One classic example is the 1923 isolation 
of ephedrine from ma huang, after K.K. Chen had shown this herb's potency as 
a drug. The problem, of course, has been in identifying the truly useful and potent 
herbs in the armamentarium of traditional Chinese herbs. The list of supposedly 
useful herbs is endless, but few have been verified by objective evaluation. In 
many cases, scientific trials reveal the herb to be nothing more than a placeho. 

This treatise on the pharmacology of Chinese herbs has been in K.C.'s mind 
for a long time. He is uniquely qualified to evaluate these herbs from both the 
traditional Chinese and Western points of view. His early medical education gave 
him familiarity with the herbs and their uses, while throughout his career he has 
had occasion to ponder the possible correlations of Western pharmacology with 
the teachings of traditional Chinese medicine. He has carefully evaluated a long 
list of Chinese herbs and included in this hook only those he considers to have 
potential for further investigation by objective research. The result is a definitive 
treatise on the subject which will be useful to medical researchers as well as 
physicians, historians, pharmacologists, and students. 

William J.  Waddell, M.D. 
Professor and Chairman 
Department of Pharmacology and Toxicology 
University of Louisville 
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PREFACE TO 
THE FIRST EDITION 

As a pharmacologist trained primarily in Western traditions, I am constantly 
astounded by the abundance and richness of the herbal lore available in Chinese 
medicine. Records cataloguing the healing powers of natural substances - plants, 
minerals and animal byproducts - date back more than four thousand years. 
Even more remarkable is the fact that much of this knowledge is still in wide 
usage, neither obsolete nor forgotten. 

Over half of the Chinese population still relies on  herbal presciptions rather 
than Western medicine. After the communist revolution of 1949, the Chinese 
government has reversed the previous Kuo Ming Tong government's ban on the 
traditional Chinese medicine policy by establishing more than ten traditional 
medical colleges and institutes whose role was to train physicians in practicing 
Chinese medicine and further investigate the uses of herbs. Today, even Western 
hospitals in China are equipped with apothecaries which dispense Chinese herbs 
upon request. 

While there is no denying the effectiveness of traditional Chinese medicine, 
the roots of this knowledge are largely lost in superstition and folklore. Even 
recent research in herbal medicine with modern methods is somewhat flawed, 
lacking any critical review. This contrasts sharply with Western medicine, which 
emphasizes a healing system based on defined scientific rules and technology. 

The purpose of this book is not to debate the value of Eastern (the traditional) 
or Western medicine. Instead, I hope to bring together ancient Chinese herbal 
lore and modern Western scientific methods. In this manuscript, herbs are classified 
based on their therapeutic value, rather than pharmacognostically. Each herbal 
medicine is described in terms of its chemical composition, pharmacological action, 
toxicity, and therapeutic uses. It is my hope that this work will be of benefit to 
colleagues who may one day apply the successes of Western research, similar to 
the Green Revolution, in developing a gene-modification technology, to produce 
more effective and better plants from Chinese herbs. Of special interest may be 
the employment of modern medicinal chemical technique to modify the structures 
of certain purified Chinese herbal ingredients into better agents with higher efficacy 
and activity. 
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I would like to acknowledge my gratitude for the contributions of the following: 

W. Michael Williams, M.D., Ph.D., Professor of Pharmacology and Toxicology, 
University of Louisville Health Science Center, for his inspirational discusion 
in preparing this manuscript; 

The librarians of the University of Louisville Medical Science Library, the Tianjin 
Medical College Library (People's Republic of China), the Tianjin Traditional 
Chinese Medical College Library (PRC), and the Beijing Traditional Chinese 
Medical College Library (PRC) for their unstinting help in the search for 
literature; 

Professor Ying Li, Department of Pharmacognosy, Shanghai Medical University 
School of Pharmacy (PRC), for her help in obtaining the pictures of certain 
herbs; 

The authors who kindly allowed reproduction of figures and tables from their 
texts; 

And my wife and children, who encouraged and supported m e  throughout 
the process of preparing this work. Special thanks go to my my youngest 
daughter, Karen Tsin Huang Soo, who patiently edited the manuscript prior 
to publication. 

KCH (1992) 
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PREFACE TO 
THE SECOND EDITION 

Since the publication of the first edition of Pharmacology of Chinese Herhs in 
1993, I have received many calls from medical professionals and laymen for advice 
and verification of various herbal medicines. The interest in this field has become 
nothing less than phenomenal, sparking concerns over potential abuses in treatment. 

The use of herbs as an alternative medical treatment for many illness has 
increased steadily over the last decade, particularly since many such herbs are 
categorized as "natural Food products" and are not yet subject to strict control by 
the U.S. Food and Drug Administration (FDA). Reports published in 1996 indicated 
that over 10% of the U.S. population had made use of herbal remedies. Signifi- 
cantly, most of the respondents undergoing such treatment were college-educated, 
earning over $30,000 annually. Often, these patients do not inform their physicians 
about these treatments, not realizing that many herbs contain certain active 
ingredients that may interact adversely with other herbs or drugs prescribed by 
their physicians. 

While the misuse of herbs is an undeniable worry for the medical profession, 
the efficacy of herbal medicine as it has been applied in China for centuries 
cannot be ignored. Even after opening its doors to Western medicine two centuries 
ago, China still relies heavily on traditional medicine to treat many of its sick. 
Indeed, the recent focus of the Chinese government has been to propel research 
at its institutes and universities towards developing efficacious herbal drugs, 
particularly as anticancer, anti-HIV, and immunomodulating agents. 

It is my goal in this edition to compile much of the recent research data, both 
from China and abroad, focusing on subjects which were omitted in the previous 
edition. Hopefuly, readers can use this volume as a reference or guideline for 
further understanding of how herbs work, making their own judgments of their 
effectiveness in comparison with Western medicines. 

One major dilemma in the preparation of this revision was to select which herbs 
to add. Recently, many herbs have been discovered in the provinces of Tibet, Xinjiang 
(Northwest of China), and Manchuria. Their biological activities and chemical struc- 
tures have been partially studied, but how do we evaluate them, since they are 
neither listed in Ben Cao Kong Mo, nor in the recent Chinese Pharmacopoeia? Finally, 
it was decided to include and judge some of these herbs, based on their chemical 
structures, comparing them to known established compounds. 
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I wish to thank my friend and colleague, Dr. Walter M. Williams for his help 
and collaboration in the revision. Since my age may not allow m e  to continue 
this task for many years longer, I sincerely hope he will take u p  the torch to 
carry on this work for the benefit of future medical professionals. In addition, I 
also should like to thank my daughter, Karen, for doing an excellent job in editing 
this book. 

KCH (1 997) 
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INTRODUCTION 

The Chinese are proud of their heritage and the ingenuity of their early scientific 
and cultural developments. One of their most remarkable contributions to civili- 
zation undoubtedly is the abundance of information and descriptions of the uses 
of natural substances, plants, chemicals, and animals in treating illnesses. Medical 
and pharmaceutical literature, either commissioned by the government, or written 
privately as scholarly exercises to satisfy one's own esteem, have existed in China 
for more than 4000 years. 

Today this knowledge is still in use, neither obsolete nor forgotten. Western 
medicine and drugs, brought to China over two centuries ago, have replaced 
some but not all Chinese herbs in medical treatment. Over half of the Chinese 
population still uses traditional herbal prescriptions, particularly when Western 
medicines do not produce the desired result. It is no surprise that most hospitals 
in China, whether Western or traditional, are equipped with a traditional herbal 
apothecary to distribute Chinese herbs upon request. Patients in China seem to 
do as well as those in the West, indicating that the traditional Chinese medicine 
can give results as effective as Western medicine. 

When Professor Joseph Needham of Cambridge University embarked on a tour 
of China during World War 11, to his surprise, he found evidence of extensive 
technological and scientific achievement in Chinese culture, especially in Chinese 
medicine. In one of his volumes on Chinese science and culture, he writes: "It 
is surely a very hopeful circumstance that Europeans are now giving up their 
rather self-satisfied parochialism and are eager to look at other systems of medicine 
... especially Chinese medicine, which comes from a highly continuous and 
complex civilization paralleling our own.. . . " I 2  

However, the Chinese can still learn much from occidental methods. Foremost 
is the fact that a healing system based on science and technology is superior to 
the superstition-bound medicines of antiquity. Second, Western successes in 
medicinal chemistry, structure-activity studies, and the prospect of genetic mod- 
ification, have opened a promising route to the development of better and more 
effective drugs from Chinese herbs, or the capability to change them into newer 
types with greater activity. 

This book is not intended to glorify China's past, nor to verify the myths of 
herbal rejuvenation or resurrection of the dying (see Unschuld,'5 pp. 230-231). 
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Instead, we will examine scientific materials on herbal medicines which have 
been published in China during the last four decades. Since the Communist 
revolution in 1949 and the subsequent establishment of more than ten traditional 
medical colleges and institutes in China, researchers have worked to  isolate and 
identify the ingredients of many important herbs, testing their effectiveness on 
hospitalized patients. Volumes of material on these subjects have been published 
in the Chinese language and have seldom been critcally reviewed. 

This book will introduce the pharmacology and uses of certain Chinese herbs 
whose value have been analyzed convincingly by modern scientific methods. To 
unify Western and traditional Chinese views on these drugs, we have classified 
the herbs based on their therapeutic value, rather than pharmacognostically. We 
describe each herbal medicine in terms of its chemical composition, pharmaco- 
logical action, toxicity, and therapeutic uses. 

SOME CHINESE MEDICAL TERMINOLOGY 

Perhaps the most difficult thing for non-Chinese to understand about Chinese 
herbal medicine is the terminology used to describe symptoms for which various 
herbs were effective. Nearly all symptomatic diagnoses are based o n  the philos- 
ophy of yin and yang, the two forces which the Chinese believe control the 
workings of the universe. 

fin represents the feminine side of nature, encompassing darkness, tranquility, 
depth, cold, and wetness; the earth, the moon, and water are all yin elements. 
Yang represents a masculine principle, encompassing light, activity, height, heat, 
and dryness; heaven, the sun, and fire are yang elements. 

Although yin is commonly interpreted to be a negative force, while yang 
represents a positive force, the philosophy of yin and yang does not parallel 
Western philosophy's dualism between good and evil. Instead, the two are 
complementary, and neither can exist without the other. Thus, Chinese medicine 
attempts to achieve a balance between yin and yang. 

Associated with yin and yang are the terms "coolness" and "heat." Both are 
conditions which are generally believed to stem from types of foods which affect 
the body in different ways. "Heat" refers to a condition in which the body 
consumes a large amount of energy, thus generating heat. "Heating" foods include 
nearly all fried foods, red meats, and vegetables and fruits with high fat content, 
such as avocado and the durian fruit of southeast Asia. Surprisingly, fruits such 
as lychee and mangoes are also considered to be heating, despite their refreshing 
nature. "Cooling" foods include most fruits and vegetables, and many herbs. 
Excessive "heat" requires treatment with "cooling" herbs, while excessive "cool- 
ness" requires treatment with "heating" herbs. 

Another term used extensively in Chinese medical texts is the word qi ( ). 
This refers to the total energy of the body. Again, herbs are used to achieve an 
optimum balance of qi; that balance is believed to manifest itself in the overall 
health and vigor of the patient. 

Finally, traditional Chinese medicine made reference to a condition called 
"wind." To some extent, "wind could be described as a gassy condition developing 
from acid indigestion, but the Chinese imbued the term with additional meaning. 
Western folklore commonly speaks of people who could foretell bad weather by 
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"feeling it in their bones." That subjective feeling is also part of that which the 
Chinese call "wind." It was believed that excessive "wind would travel through 
the body, causing indigestion and a rheumatic ache of the joints; the latter symptom 
is also referred to as "dampness." 

SCOPE AND STRUCTURE 

The earliest known work on Chinese herbs is Shen Nung Ben Cao Chien ()? zT$&) or 7be Herbul Classic qfthe Diuine P lwman  This pharmacopoeia 
was wri ten anonymously in approximately 100 B.C., predating Dioscorides' De 
materia medica. According to this work, Shen Nung, the Divine Plowman, tested 
and recommended a total of 365 herbs, one for each day of the year. 

The herbs were categorized into three classes, based on "a rnacrocosmic 
concept of heaven, man, and earth." These included the upper, middle, and lower 
classes, which were then subdivided according to their origin from living material 
(animal and plant) or from the earth (mineral). The upper class was supposed to 
sustain life (mien, ) the middle one to smooth .the mental state 
s h e  I 1; and the%wer class to cure illnesses (pien, f i  ) h r  example, 
ginseng, licorice root, the chrysanthemum, and Wu Mei Shi (at$;)-), the herb 
considered to have a potent sperm-stimulating effect, belonged to the upper class. 
Ma Huang (ephedra), Dong Gui (angelica root), WuJia Pi (acanthopanax bark), 
Fang Gi (tetrandra root), and Xi Jiao (rhinoceros horn, an aphrodisiac) were listed 
in the middle class. Iron, lead, lime, rheum root, croton oil, and Chang shun 
(Dichroa root) belonged to the lower class. 

As the knowledge of medicinal herbs increased through the years, this system 
of classification became meaningless. Instead, most of the written works on herbs 
created during the last four centuries were based on the growth, nature, and 
characteristics of herbs, namely, their pharmacognostic properties. Such written 
works were typifed by the monumental work of Li Shih Chen. Following more 
than 30 years of study, collection, and field investigation, he finally published the 

i s work consists of a famous pharmacopoeia, Ben Cao Kong Mu ( h y ~  a). L". 
total of 52 volumes, comprising 1898 herbs or agents and a total of 11,096 recorded 
prescriptions. 

Li classified these agents according to their nature, shade, and growth, and 
further subdivided based on their mineral, botanical, or animal origins. "Herbs" 
originating from plants were subdivided still more according to their habitats, 
shapes, and the pan of the plant that was used. This work is held in high esteem 
among Chinese medical practitioners and was the first to reach Europe, where it 
was also well received. 

synergize the major action of the principal herb or smooth its possible side effects. 
A rhymic sentence on this prescription of multiple herbs has become a well- 
accepted motto in the practice of herbal medicine: Yi Yun, Er Chen, San Zuo, Si 
~ h i ( - g  i12,5&@&or "One ruler, two ministers, three aides, and four guides." 
The "rul&r" drug being the active principle; the other nine, helpers of various 
degrees of strength. 
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Such combinations are prescribed based on the assumption that supporting 
herbs can help or aid the effectiveness of the principal one. However, the possible 
incompatibility between these herbs is never considered. Frequently, the reason 
for adding a vehicle (one of the "four guides" or a Shi) to a preparation is far 
beyond scientific comprehension. For example, many prescriptions include the 
use of 1 or 2 teaspoons of a child's urine, which was considered to be helpful 
in strengthening the effect of the principal herb. Recently, Lang et al." published 
a book on Chinese basic herbs and prescriptions, describing 700 different prep- 
arations, each made up of three or more herbs. Examples of such combination 
prescriptions can also be found in other referen~es.'~,"J"t is beyond the scope 
of this book to assess the value of those combination prescriptions. 

Another problem in studying Chinese herbs is that numerous herbs bearing 
the same name are actually different. Conversely, one herb is frequently known 
by several names. Additional complexity is added because of the lack of an 
alphabet in the Chinese language: dictionaries and literature index their contents 
on the basis of how many strokes are contained in each word, while the phonetic 
translation of a Chinese word also varies. In order to eliminate such confusion, 
we have used the recent published Chinese-English Medical Dictionay (Hun 
Yin EXue Tai Ci Dian (5 &@a+%* 9 Peoples Health Publisher, Beijing, 1987) 
as a guideline for transla Ion. For ~ndexing, we have opted to use the botanical 
name of each herb, in alphabetical order. The Appendix, provides a cross-reference 
by the phonetic Chinese names. 

One of the major dilemmas faced while preparing this book was the question 
of which herbs to include, and which should be considered therapeutically 
valuable. Many of the herbs listed in the Sheng Nun Ben Cao and the Ben Cao 
Kong Mu belong more appropriately in biology texts, such as pine wood, mulberry, 
elephant tusks, and camel. Others are more suitable for a cookbook or food 
manual, such as vegetables, fish, fruit, rice, chicken, duck, crabs, cow, pig, and 
lamb. Some medicinal herbs are of dubious value and are not discussed in this 
work: swallow's nest (Yen Ju Cao), rafter dust (Liang Shang Ch'en), child's urine, 
and human feces are among these. Certain plants imported from foreign lands, 
such as opium poppy, are optionally omitted here because their pharmacological 
actions and therapeutic uses are well described in all Western pharmacological 
texts. Furthermore, Cannabis (or hemp, marijuana), grown in Southwest China 
and worldwide, was never mentioned in the Chinese pharmacopoeia as an 
hallucinogenic or psychotomimetic agent, but its pollen was used in Chinese 
medicine as purgative herb. 

The second issue requiring resolution was the question of how to handle 
combination formulas. Several recent Chinese publications have discussed hun- 
dreds of combination formulas, some reputed to be secret formulas from ancient 
times and others from "renowned practioners." Lang listed more than 700 such 
prescriptions in his book." And recently, an international bulletin published a 
detailed list of 711 formulas of Chinese herbal combinations, describing their 
ingredients and therapeutic uses very explicitly.'3 Yet, with all of these combina- 
tions, how do we decide whether the components of combination formulas will 
produce a synergistic effect or an antagonistic effect? Drug interaction is still the 
primary issue for any physician when prescribing drugs to patients. In principle, 
we should avoid placing two or more drugs together, if we don't know what 
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kind of interaction a combination would produce. Because of this, the author 
decided not to include these combination presciptions in this book. 

To simplify the task of selecting material, the author decided to use Chinese 
pharmacological works published since 1950 - after the proletarian revolution - 
as a guideline, and to categorize the herbs according to their therapeutic uses. 
Sometimes such a grouping is imperfect and can be confusing. For example, 
several herbs were claimed to be antipyretic, but are also antibacterial agents: in 
ancient times, physicians were not aware that bacterial or viral infections cause 
fever, and that herbs which kill the infecting microorganism would produce, 
indirectly, an antipyretic effect. 

This author spent his early professional life researching Chinese herbs under 
Prof. Jang Chang S h ~ u . ~  He specifically investigated the pharmacological action 
of Jza Zhu Tao (a cardiac glucoside), Ya Dan Zi (an antiamebial agent), and Chang 
Shan (an antimalarial agent). He soon learned that most early studies on Chinese 
herbs were based on the use of their extracts or other very crude and impure 
forms. When injected into animals, these preparations commonly produced a 
hypotensive effect. Yet no follow-up studies were made to elucidate whether the 
hypotensive effect was due to the active principle or to impurities found in the 
preparations. Here again, this book does not want to prejudge itself, but must 
quote the results of early Chinese studies based on the use of crude extracts. 

As mentioned earlier, the materials used for this book were abstracted mainly 
from several Chinese works which have been published since 1950. Since they 
are used frequently and will be quoted in nearly every chapter, these references 
are listed below, rather than as general references in each chapter. Additional 
specific literature, concerned with special subjects is referenced in the correspond- 
ing chapter. 

Readers interested in the historical background of Chinese herbs are encour- 
aged to read Unschild's work, Medicine in China.I5 In his book, he introduces 
much old Chinese medical literature which has been preserved either in archives 
or museums. Although he seldom discusses individual herbs and does not validate 
the medical value of the formulas, his work is a valuable reference on  the history 
of these preparations. 
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A BRIEF HISTORY OF 
CHINESE MEDICINE 

PREHISTORIC ERA (PRE-22TH CENTURY B.C.) 

The archaeological excavation of "Peking Man" in North China has suggested that 
the origin of the Chinese occurred about half a million years ago. Primitive man 
lived in caves and showed signs of making fire; and, where there is life, there 
will be death and illness. Man not only lived and worked hard, but had to struggle 
against natural enemies and the enemies within - diseases. The "Peking Man" 
excavation revealed that over one third of the people died in prepubescence and 
only 2.6% reached their fifth or sixth decade. 

In another location of the excavation, many bone fractures, regenerated broken 
bones, and palate abnormalities were found among the fossil bodies. To combat 
sickness, primitive man learned many things. He made the stone needle for 
treatment and for minor operations. He skillfully selected plants or minerals to 
ease suffering, and began to avoid things found to be toxic after ingestion. In 
some cases, man may have learned these skills from the wild animals in his 
 surrounding^.^ 

In this early age, man eventually became tired of hunting for his food, and 
started to identify edible plants for satiety, and replanted them near his dwelling. 
He developed an agrarian society and enjoyed a more comfortable life. Acciden- 
tally, he found that some of the plants he ate or chewed c uld help in curing 
illnesses. Chinese called this era the Sheng Nung Period @ f ~ C $ $ f % j  ca: 2800 
B.C.). By this time, man had already learned to make pottery and had developed 
some sign language. 

It was recorded in later documents that Sheng Nung, the Divine Plowman, 
plowed the fields, and established agriculture for his people. He tasted hundreds 
of plants and identified those helpful in curing certain diseases. From these 
experiments, he taught his people how to use these herbs and to avoid poisonous 
substances. Some people reportedly followed his advice and lived beyond 70 
years of age. His experiences and works on drugs were noted in the book Sheng 
Nung Ben Cao Chien @$@*$@, or The Herbal Classic of the Divine Plowman, 
which was recorded for posterity by an anonymous scribe in approximately 101 B.C. 
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China's first emperior, Huang Ti (3 '$ ) or the Yellow Emperor, ascended 

cabinet members, Gi Po developed techniques 

documenting these techniques 

The introduction of fire and wine or alcohol advanced man to a n  even better 
life. Fire was not only used to cook and make food more tasty and hygienic, but 
was used to modify various herbs' characteristics and properties; man also learned 
to use fire to dry plants instead of relying solely on the sun. Wine, o r  Jiu ( @ ), 
as it is called in Chinese, was used not only as a beverage, but also as a vehicle 
to preserve drug activity. The Chinese also learned to fortify drug activity by 
extracting the drug with wine and then condensing the extract. The word "med- 
icine' in Chinese, yi  ( $ ), has as one of its components the term for wine, 
suggesting that in the early stages, wine was one of the important components 
of medicines. 

SHANG-ZHOU DYNASTIES (2000 T O  220 B.C.) 

In this period, knowledge of herbs and their uses in treating illnesses was far 
more advanced than in the earlier age. In the 1973 excavation of a ruined Shang 
Dynasty village in Kuo Chien County, Hepei Province, more than 30 kinds of 
plant seeds were found. Among them were the seeds of almond, peach, and Yonk 
Li Yen (by&), which were commonly used as medical herbs according to the 
pharmaceutical records. 

Yi Yuen (17 ) was the talented and intelligent chef of Emperor Sheng Tong 
Wong (1600 B.C. . He helped the Emperor to conquer and unify the country and 
was later appointed as prime minister. He shared his interest in cooking with the 
common people and taught them how to select plants which are edible and are 
useful for medicine. He was the first to introduce decoction in preparing the 
herbs, and adapted the teachings of m e  Herbal Classic of the Divine Plowman in 
making certain formulas, such as herbal soups and extracts. > 

One of the earliest recorded Chinese history texts, Si Gi (4 &), yhich was 
written in the early Han Dynasty by See Ma Chin, mentions Pin Choi (&&),407 
to 310 B.C. as the pioneer of sphygmology. He was the most famous medical 
practitioner in the Qin Period and traveled around the country helping the sick. 
He diagnosed illnesses by detecting abnormalities of the pulse. In addition to his 
medical practice, he wrote several books on diagnosis and sphygmology, such 
as the 9-volume Pin Choi Nai Chien $&38j&) and the 12-volume of Wal 
Chien (3\%%). In his books, he denounce the beliefs and practices of witch 
doctors. 

Some of the first real records of Chinese history were preserved from the Zhou 
Dynasty (1100 to 207 B.C.). In one record, the Zhou Li ( a k b )  mentioned some 
medical practices, noting that "...with the help of five tastes, five seeds and five 
drugs we can ease the ill ...." Zhou Li is also credited with formally grouping 
living materials into two categories - plants and animals. 
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The Sun Hai Chien (~l&$was written in the period of the East Zhou Dynasty 
(770 to 256 B.C.). The work recorded the medical uses of plants, animals, and 
minerals, and the techniques for using them. It also stated the purpose for using 
those herbs, noting that they would maintain health and reproduction, and serve 
for cosmetics and insecticides, for internal and external application 

The Si Chien (&$) was written in the "Spring-Autumn" and the "Warring 
States" Periods (475 to 221 B.C.). It mentioned more than 100 herbs and their uses. 

THE QIN AND HAN DYNASTIES (206 B.C. T O  265 A.D.) 

It is believed that most pharmaceutical and medical writings recorded early were 
not authentic, but were actually written anonymously during the Qin and Han 
dynasties. This is understandable, given that paper was invented in the early Han 
era and that printing was developed much later. Therefore, any writings prior to 
the Qin and Han dynasties were not maintained as permanent records and must 
have been copied to paper only by later generations. Discovering who the actual 
authors were is also made difficult because of the common practice of attributing 
works to famous authorities and heroes, rather than publishing them under the 
name of the real author. Therefore, it is not known exactly who wrote 7he Herbal 
Classic of the Divine Plowman, nor the Huang Ti Nai Chien. 

The Herbal Classic contains three volumes describing 365 drugs - one for 
each day of the year. Among them, 252 are derived from plants, 67 from animals, 
and 46 from minerals. The main contents include the basic theory of materia 
medica, the so-called Yi Jun, Er Chen, San Zuo, Si Shi (-3 5 6 5&@$ which 
stated that a prescription should contain one major active drud and'sever/al supporting 
ones, to smooth its adverse effects or synergize its pharmacodynamic action. 

The book describes the properties of each drug in detail, including its taste, 
source of collection, pharmacological action, and therapeutic uses. The book also 
outlines approximately 170 kinds of diseases that are effectively treated with those 
365 herbs. Some of the descriptions have been proven to be correct and accurate 
by recent scientific investigations. For example, Ginseng (Panax ginseng) was 
said to "strengthen the mentality, relax stress, calm down the nerves. ..." It is now 
known that the active principles of ginseng, panaxosides, do exert effects on the 
central nervous system and the cardiovascular system and stimulate the adreno- 
corticotropic hormone-cortisol axis. Likewise, Ma Huang ( ~ ~ h e d r a , d R ; g  ) was 
said to increase sweating and stop asthmatic cough Cbang Shun (Dichroa, ) 
was described as an antimalarial agent. Algae were used as antigoiter age ts. 

The Herbal Classic categorizes the 365 drugs into three classes: the upper, 
middle, and lower class. The upper class, totalling 120, strengthen the body, are 
harmless, and support life. The middle class, also 120 in number, do not produce 
harm if the dose is measured carefully. The lower class, 125 in number, cure 
illness and would be harmful if taken excessively or too often. Generally, each 
class of herb was prescribed according to the corresponding ranking of patients 
within the social hierarchy. 

Zhang Chong-Jin @&&, born in the late Han Dynasty (ca. the 2nd to 3rd 
century, A.D.), was China's most popular physician, standing in great repute even 
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today. In his time, the late Han period, the country suffered from continual war 
and epidemics. Zhang devoted his time to medicine and offered his services to 
the poor. He wrote several ooks about herbal therapy and typhoid, calling the 
latter '%armful cold" (j%A). Mandatory reading for all Chinese traditional 
medical practioners is his 16 volumes on diagnosis and treatment, which include 
397 treatment methods, rules, and formulas. 

Hua Tau ($fi,), 145 to 203 A D ,  the most famous internist and surgeon in 
recorded Chinese h~story, left many formulas and manuscripts on healing. One 
of the famous ones, which remained in use for a thousand years, described general 
anesthesia for patients prior to operation. He used these techniques when oper- 
ating on his patients, performing such procedures as opening the abdomen, 
amputation of extremities, and cutting out abscesses. He also made great contri- 
butions to acupuncture and sphygmology. In China, many clinics today still follow 
his teachings, hanging mottos on their walls which proclaim: "The Reborn Hua 
Tau" ( *  I$&&). 

Taoi 4 m, one of the earliest religions in China, flourished in the Han Dynasty. 
Priests developed the science of alchemy to prepare pills and drugs for sustaining 
life. The alchemist Yi Po-Yang @&%'f~wrote a book on the method of alchemy, 
giving instructions on how to purify metals and to make pills. He described the 
characteristics of mercury, the making of mercurial and other products, and the 
use of mercury products in the treatment of skin diseases. This book is considered 
probably the oldest alchemy publication in the world. 

JIAN DYNASTY AND THE SOUTH-NORTH DIVISION 
(265 TO 560 A.D.) 

Tou Yu-Gin &WAQ, 452 to 536 A.D., was the most famous medical herbist 
of the time. He authored the Ben Cao Chien Colle tion (/t;$g$$# ), a collection 
of herbal classics, and the Wng-Sun o l ian  (gF9&), a work about how to 
sustain longevity. The first of these is a 7-vol me collection of formulas from 
prominent physicians of the early Han and Jian periods. It describes the uses of 
730 herbs, substantially improving the materials and contents of the The Herbal 
Classic of the Divine Plowman. It not only grouped the herbs into three categories 
(the upper, middle, and lower classes), but also placed them in subgroups, 
according to their habitat and nature. It describes the characteristics of each herb, 
its growing origin, and the method of collection. This book also contains con- 
traindications and antidotes for certain toxic substances. 

Guo Hong ( 2 ), 283 to 363 A D ,  was an alchemist who wrote the book 
Bou Po Shi %$.), an alchemical introduction to medical chemistry. He 
explained the techniques for preparing some medical agents from the interaction 
of two or more compounds with each other. He separated mercury and sulfur 
from mercury sulfite, HgS, and prepared lead carbonate. Guo Hong also contrib- 
uted greatly to medical writing. He wrote the 3-volume Yue Hun Fan (&& 3 1, 
a collection of many classical formulas used in folk medicine. For example, he 
described the use of areca seed as an insecticide, the treatment of goiter with 
algae tincture, and the use of the rabid dog's brain to treat rabies-bite wound 
infection. 
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TSUAl A N D  TANG DYNASTIES (580 T O  900 A.D.) 

descriptions. Among them, 20 were imported from foreign countries. It details 
the taste, character, the habitat, time of collection, effect, and therapeutic uses of 
each drug, and is illustrated with pictures. The book specifically points out several 
errors of early publications and corrects them. It not only had a great influence 
on medical practice in China, but in other countries as well, including Japan and 
Korea. Traditional medical schools considered this book mandatory reading mate- 
rial for their trainees. 

Writings on nutrition also flourished in the Tang period. Meng Seng & &), 
621 to 713 A.D., a prominent physician, wrote the 3-volume Diet Ben Cao 
($@&? 1, which was preserved in the Dung Huang Clves in the western p m  
of  kina. t covers many important methods of identifying varieties and charac- 
teristics of plants which are nutritious and able to improve health and life. This 
book also describes in detail the preparation of food, and diseases due to 
malnutrition or deficiency of certain food ingredients. 

There were many writings on the uses of drugs and methods of herb collection, 
preparation, and storage. These had a significant influence on scholars of later 
generations in their writings on drugs. Also, cultural exchange between China, 
India, Korea, and Japan was well developed in this period. Many herbs not present 
in previous Chinese writings appeared in this period; they were grown and 
imported from outside the country. The Chinese pharmacopoeia, Tang Hsin-hsu 
Ben Cao, was brought to the attention of China's trading partners and was 
translated into their languages. In 733 A.D., Japan sent two monks, Ying Do and 
Po Chow, to China to study under the High Monk, Chan Jian (@A$), 688 to 
763 A.D., who was a specialist in the identification and preparation of Chinese 
herbs. He practiced medicine to serve the people and was later invited to Japan 
six times to teach medicine and pharmaceuticals. 

SUNG-JIANC-YUAN DYNASTIES (960 T O  1368 A.D.) 

The Tang Hsin-hsu Ben Cao was revised under the sponsorship of the Sung 
Government (974 A.D.). In the revised version, 137 new drugs were added to 
make a total of 983; certain corrections to the classification of drugs were also 
made. A revised Sheng Nung Ben Cao Chien, which included 1082 drugs and the 
addition of some illustrations of plants and animals, was also published. It was 
also a government-commissioned writing. 

Besides these two works, several private personal writings were published. 
One was the 33-volume Jian Lui Ben Cao ($&$fi&p, written by Tang Chian 
Mei (@@&l,in the 11th century A D  This &ok~contains descriptions of 1558 
drugs and detalls of their method of preparations, most with illustrations. The 
material described in this book broadly covered knowledge in this field and was 
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the model for later herbal studies in China for the next 500 years, when it was 
replaced by the highly respected Ben Cao Kong d u  of Li Shih-Chen 

Another writer in this period worthy of mention is Zhang Yu-su &&, 12th 
century A.D. He proposed a theory about the relationship between the qi and 
circulation, and its correlation to health and illness. He wrote several books on 
medicine and drugs, including the Introduction to Medic' e, Difficulties in Phar- 
maceuticals, and Herbal Gems [Chian-chu-nongl ($dB). 

MING-CHIN DYNASTIES (1368 TO 1911 A.D.) 

The most importan work on Chinese herbs written in this period was the Ben 
Cao Kong Mu &#a @ ), recognized worldwide as an outstanding work Its 
author was Li Shih Chen ( )5.8#@) 1518 to 1593 A.D., the scion of a family 
of medical practitioners. Through hard studies and reading every book he could 
obtain, Li became a well-known physician, whose exact diagnoses and treatments 
were widely esteemed. 

Li's sense of observation was keen. He spent 30 years studying and surveying 
all types of plants and drugs, and traveled to rural areas to collect special 
specimens. He drew pictures of these specimens and questioned the locals to 
substantiate the truth of their effectiveness in treatment. Reportedly, he read more 
than 800 references. Finally, he compiled all of his data into a single book, 
mastering source material that seemed nearly boundless. As Unschuld has stated, 
"He expanded the Ben Cao from a work on drugs to a comprehensive and detailed 
encyclopedia of medicine, pharmaceutics, mineralogy, metallurgy, botany, and 
zoology." (See Unschuld, Medicine in China, p. 147 [General Reference 151.) 

The Ben Cao Kong Mu contains 52 volumes and includes 1892 drugs. Among 
these, 350 are derived from minerals, 1099 from plants, and 443 from animals. 
An appendix of 11,096 prescription formulas is included. Some herbs, 1160 in 
total, are illustrated with pictures drawn by his son. This book is a complete 
detailed pharmacopoeia. It describes the shape, character, taste, thermal influence, 
source, method of collection (when and how), preparation, and pharmacological 
action of each drug. 

Li made a significant improvement in the classification of the drugs listed in 
his book. He categorized them according to biological terminology, from the 
simple to the complex. Li divided the total number of drugs into 16 groups, then 
into subgroups. The groups are: water, fire, earth, gold-mineral, plant, cereal, 
vegetables, fruit, wood, utensils, worms, scaly animals, crustaceans, cattle, dotnes- 
tic fowls, and human. Subgroups would follow logically. For example, subgroups 
of water would include well water, rain, snow, dew, and hail. Prescription formulas 
were classified into four groups, depending upon how many drugs are used, or 
whether they were popular at that time. Some preparations contained only a 
single drug, and some originated from the experience of individual physicians or 
a family traditional recipe. 

Li's book also corrected errors of previous pharmaceutical writings. After his 
death, the book was finally printed and published in 1596. It was brought to 
Europe and Japan and translated into Latin by Michael Boyn (1612 to 1650 A.D.). 
Later, it was also translated into English, French, German, Russian, and Japanese. 
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More books on medicine and herbs were written during the Ming Dynasty. 
They were more specific and theorized the pharmaceutics necessary to accom- 
modate the readers' demands and basic uses. 

Ben Cao Fa Hsu (&qkv@, written by Hsu Yungdung &$$$ 14th 
century A.D., collected theories and practices of herbs used by some well-known 
physicians in the Jiang D nasty. 

a Fon Ben Cao G f d l j + ? ,  by Chu Shou 04 ), 14th century A.D., 
described the drugs used to co bat famine and emergency. Chu was the fifth - - .  
son of the first Ming Emperor. There were originally 138 herbs in this book, but 

contains 8 chapters and 545 drug descriptions. A revision of this book was written 
by Chen Ja-mu @l]o@, and an introduction was added to advise beginners on  
how to use the &x!bs? 

7i:n Nan Ben Cao (>J@w&), written in the early Ming Dynasty, specialized 
in herbs growing locally in the Sbuthwestern province of Yunnan. It includes 450 
plants and herbs grown in and used mainly by the local tribe. One of 
the herbs, Tou Fou Lin ( f -  was used as an antisyphilitic agent. 

In the Chin Dynasty (16 A.D.), scholars continued the works carried 
@p& 1719 to 1805 A.D., was 

He wrote the 10-volume Ben Cao 
 on^ MU A.D., which contained 921 drugs. Among 

Mu by Li. Zhou als wrote the 11-volume 
Chui Ya Wai Pin ( $#$ Jv&, also 11 
special and rare prescriptions and medical techniques used in folk medicine. 

Wu Kee-Tsin ($1 :'% ), 1789 to 1847 A.D., the Viceroy of the southwestern 
provinces, was intere&ed in botany and materia medica. He edited a 38-volume 
botanical work, which was a collection of 1714 plants and pictures. It was the 
first botanical literature written in China and was later brought to Japan and Korea, 
where it was received with great esteem. 

POSTREVOLUTION PERIOD (1 91 1 TO PRESENT) 

The Chinese Republic was born after the 1911 Revolution, which was led hy a 
Western-educated physician, Dr. Sun Yet-sen. The details of medical progress in 
this period have been thoroughly reviewed by Croizier.3 As he stated, the record 
on Chinese medical development before 1949 "was not in~pressive and before 
1927 it was dismal." 

The Ministry of Health of the Nationalist government sought to curtail or 
eliminate traditional Chinese medicine. After the 1949 Communist Revolution, 
Chairman Mao pronounced that "Chinese medicine is a great national treasure; 
we must strive to improve and elevate its status." Subsequently, the People's 
Republic government reemphasized the importance of Chinese herbs and medi- 
cine. A campaign to rehabilitate Chinese medicine commenced, intended to break 
China's dependence on  the West. More than ten traditional medical colleges and 
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institutions were established in the coastal provinces and Szechuan province. 
Integration between traditional medicine and Western medicine has been set up 
in all hospitals and clinics. Today, even students within China's Western-style 
medical colleges are taught to use herbal therapy and acupuncture in treating 
their patients. 

The third revolution, the Cultural Revolution, which started in 1966 and quieted 
down by 1976, has brought Chinese culture as a whole to a standstill. Barefoot 
doctors with no more than 6 months' training and no high school education were 
dispersed into rural areas to replace the denounced "capitalist-trained physicians 
and intellectual herbal practioners. There is not much we can say about medical 
progress during this period. 
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CARDIOVASCULAR HERBS 

For thousands of years, traditional Chinese medicine has made use of a myriad 
of herbs with great success, though lacking a thorough understanding of their 
mechanisms of action. Correspondingly, diagnostic techniques were less than 
scientific. For example, traditional Chinese physicians, called Long Chong ($ 
or Tai Fu ( ( &) by the Chinese, diagnosed cardiac disease by merely l"t' ee Ing 
the pulsation of the patient's radial artery or by examining the color of the patient's 
tongue and the rapidity of his breathing, with surprisingly frequent precision. A 
common term, ying shue tee yuuk (I?&&&,fQ meaning "emptiness in negativity 
and weakness of the body," translated into a diagnosis that the heart was failing, 
indicating the need for a cardiac drug. No proof existed that the herbs s o  prescribed 
were good for the failing heart: all that was said was that the herb(s) would "fill 
the emptiness and support the weakness." It is a traditional Chinese custom to 
place a ginseng root in the mouth of a dying patriarch or matriarch, in hopes 
that it would resurrect him or her by strengthening the weakened heart (or soul). 

Nor is the use of such herbs limited to a single function. Just as foxglove (or 
digitalis) was used early in Europe as a remedy for dropsy, many Chinese cardiac 
herbs were first prescribed as diuretics. Even today, traditional Chinese medicine 
has not stopped to consider what that relationship is between diuretic effects and 
heart function improvement. In many cases, a Chinese herb, for example, Panax 
ginseng, may contain dozens of different constitutents. Thus, their actions are so 
diverse and multitudinous that we may opt to classify them in one category even 
though they can arguably belong to many other categories. In view of the 
numerous action of such herbs, it is not surprising that they have multiple 
therapeutic uses. Some of the principal ingredients produce a similar pharmaco- 
dynamic effect, although they are structurally different. For example, the ginseng 
saponins and antioxidants both exert antioxidative and free radical scavenging 
effects that protect against myocardial injury; a possible synergistic effect suggests 
that the herb itself might be more potent than a purified single compound. 

This section deals only with the herbs which have been shown scientifically 
to be effective in the treatment of cardiovascular diseases through studies of their 
extracts or constituents. Other herbs which have been used by the Chinese Long 
Chong, with little-known reasons or values, will not be described here. 
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One important fact we have to point out here is that there are s o  many herbs 
described here having a digitalis-like structure that were not mentioned in any 
Western pharmacology texts. Many patients taking herbs as alternative medicine 
usally don't tell their own physicians. Their plasma may show a positive digitalis 
level. A recent Canadian report shows many commercially packaged teas con- 
taining digoxin-like factors by their cross-reactivity with digoxin antibody and 
inhibition of ouabain binding to membrane Na/K/ATPase. Physicians should be 
aware, especially in the emergency room, that some type of digitalis intoxication 
or drug interaction reaction may be observed in patients, caused by their taking 
unknown herbs and physicians' prescriptions. 
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HERBS WITH MULTIPLE ACTIONS 

GINSENG 

Panax ginseng C.A. Meyer, "A Dose of Immortality" 

Figure 1.1 (Left) Panaxginseng C. A. Meyer from Kilin Mountain; (right) P. japonicus C. 
A. Meyer. 

In Chinese, the word "ginseng" ( h  translates directly as "man essence." It 
is the most valued herb widely used i L ~ h i n a ,  as well as in other Asian countries, 
especially Japan and Korea, and among overseas Chinese in the U.S. For thousands 
of years, ginseng has been used by the common people as a tonic and in 
emergency medicine to rescue dying patients, and by the rich as a rejuvenating 
and revitalizing agent. 

History 

According to The Herbal Classic Of the Divine P l o ~ r n a n , ~  published around 101 
B.C. during the West Han Dynasty, ginseng was said to be able to "support the 
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five visceral organs, calm the nerves, tranquilize the mind, stop convulsions, 
expunge evil spirits, clear the eyes, and improve the memory" Daily administration 
would restore the yin and yang and increase the longevity of men and women. 
The Chinese called it a "dose of immortality." 

Because of such claims of effectiveness, names such as the "spirit of the earth 
and the "spirit of man" were given to glorify this herb. But the name "ginseng," 
or the "essence of man," is considered especially apt. There are many scholarly 
writings about ginseng, particularly on how its use can bring happiness. Some 
books described explicitly the habitat, the shape, the characteristic methods of 
cultivation, and the proper time of harvest of the root. As described by the Herbal 
Classic and other old Chinese traditional medicine textbooks, its effectiveness 
reached almost mythical proportions. Even in the U S  prior to World War I, many 
Americans cultivated American ginseng in their backyards or in the Appalachian 
mountain range, describing it as "nuggets of gold" (see Hardacre2). 

Ginseng occupies an important role in folk medicine, not only in China, but 
also in Korea and Japan. The therapeutic effects and proper dosages were well 
described in the famous Chinese pharmacopoeia, Ben Cao Kong Mu ($!$$@a) 
[The Catagoric Lists of Herbs and Plants1 by Li Shi Chen.3 

Ginseng did not appear in Europe until the 12th century, when Marco Polo 
brought the herb to the West. Because of its rarity and the prevailing myth of its 
resurrecting and revitalizing effects, the herb never appeared in common use in 
Europe. In 1697, Baldelin read a paper before the French Science Academia, 
describing the medical uses of ginseng. Gradually, the herb was brought to the 
attention of scientists and the aristocracy in Russia, Europe, America, and Canada. 

Because the Chinese originally only identified ginseng by its shape, leaves, 
and flowers, the identity of its actual botanic species was varied and confusing. 
The root collected from the hills of Korea and Manchuria was named Panax 
ginseng C.A. Meyer; that collected from North America's Appalachian Mountains 
was Panax quinqut?foliw - Shi Yang Seng ($89, or American ginseng. Fre- 
quently, Chinese drug stores and pharmacopoeia erroneously classified ginseng 
with other plants belonging to the Araliaceae family, such as Adenophora tetra- 
phylla (Thun.) Pisch - Sba Seng (?* ). 

Genuine Chinese ginseng was co ecdd from the Kilin Mountains of Manchuria 
and northeastern China. This particular species was described in detail in The 
Herbal Classic of the Divine Plowman' and Tai-pin Yue-lan. The Ben Cao Kong 
Mu includes a drawing of the plant and describes the method and season for 
collecting the herb. Table 1.1 lists the various commercially available ginsengs 
and their sources. 

For thousands of years, the cultivation and harvesting of ginseng was considered 
to he a royal prerogative. Areas in which ginseng was collected were not open for 
public use. Many local residents risked their lives to steal the herb for their own use 
or to sell the root to the wealthy. During the Chin dynasty, a decree was passed by 
the Emperor that anyone caught stealing ginseng would be beheaded, his helpers 
would be punished by 40 spanks with a wooden plank, and their families and 
animals would be sent to government storage areas for disposition. 

Because of the rarity of the actual herb and the lack of a scientific identification 
of the true ginseng species, many counterfeit ginseng-like plants were made 
available on the market. Some of the most common were Sha Seng, (Adenophora 
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Table 1.1 Sources and Species of Ginseng (Wild.) 

Region Species 

Wild growth 
Kilin Mountain, Manchuria Panax ginseng C. A. Meyer 
Other areas in China Panax notoginseng (Burk.) F. H. Chen 

Panax japonica var. augustifolius Cheng et Chu 
(Chu-je-ginseng) (H *@ 

Panax japonica var. rn ? jor (Chu-shi-chek) 
Panax japonica var. bipinnatifidus 
Panax stipulenentes (Pin-bin-san-chek) 
Panax pseudoginseng Wall 
Panax zingiberensis, San-Qi (3 .t: ) 

Korea Panax ginseng C. A. Meyer 
North America Panax quinquefolius Linn. 
Japan Panax trifolius C. A. Meyer 

(Chikusetsu-ninjin and Satsurna-ninjin) 

Cultivated (3 to 6 years) 

tetraphylla), and Dong-Seng, (% & ) (Radix Codonopsis Pilosulae). Recently, 
Chinese investigators reported that t?e latter has pharmacologic properties similar 
to ginseng, such as a nootropic effects5 and the ability to increase myocardial 
contraction by enhancing the CAMP activity.52 

Cultivation of ginseng began in the Ming Dynasy (14th century). In Ben Cao 
Kong Mu, Li Shi Chen wrote a chapter on the method of cultivation, instructing 
readers to sow the seeds in October for sprouting next spring. The procedure 
described was very similar to common vegetable planting methods. Hardacre has 
also described cultivation methods for American ginseng.> The technique was 
further supplemented by others.' 

Because of the increasing demand for the plant, cultivation of ginseng, espe- 
cially American ginseng for market profit, has mushroomed. Although there is an 
abundance of literature on assay methods for ginseng saponin, particularly high- 
performance liquid chromatographic techniques (HPLC), it is not known how 
comparable cultivated ginseng is to the herb grown in the wild, as in terms of 
their relative pharmacological activity. 

Since the scientific study of ginseng began in the early 19th century, some 
components and their chemical structures have been elucidated. Increasing atten- 
tion has been paid to the pharmacological actions and clinical applications of the 
herb. However, ginseng contains multiple active elements, not just a single active 
ingredient. The chemical structures of some of the components have been well 
studied and recognized, but many are not yet fully understood. The exact value 
of ginseng, on a whole, is still a myth to many pharxacologists. 

Pharmacognostic Characteristics 

Kilin Ginseng grows in areas with an optimum climate of -10 to +lOCo with an 
annual rainfall of 50 to 100 cm. Figure 1.1 illustrates a sample of Kilin ginseng, 
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which is slightly different in shape from Panax japonicus C.A. Meyer or Sun-Qi 
(see Chapter 5, Figure 5.2). 

Although the seeds, flowers, leaves, and stems of ginseng have been used, 
medicinally, common references to the herb allude to its root or rhizome. In the 
apothecary or the market, only the root or rhizome is generally seen; the ginseng 
leaf is supplied as a tea. 

Classification 

1. Ginseng root and rhizome 
Round Seng or cultivated ginseng. There are two common preparations 
of the cultivated root: sun-dried or roasted ginseng vs, sweet red ginseng 
(prepared by boiling in water with sugar, then steamed and dried). 
Wild Seng, collected in various regions, such as Kilin Mountains, Korea, 
or the Appalachian Mountains. Generally, the body of the wild root is 
more stocky and shorter. It is cylindrical in shape, approximately 2 to 
10 cm in length and 1 to 2 cm in diameter. Detailed descriptions of 
American ginseng, including its historical use and habit, are available 
in two early publications, The Herbalist5 and American Medicinal 
Plants? 

2. The leaf is elongated or egg-shaped, with fragile cilia-like hairs. 
3. The flower generally grows in clusters of 40 to 70, arranged in a circle 

around a stem 3 to 7 cm in length. 
4. The seed consists of a kernel enclosed by a thin skin. It is usually 4.8 to 

7.2 mm in length and 4 to 5 mm in width. 

Chemistry 

In addition to the proteins and carbohydrates existing in most herbs and plants, 
ginseng also contains many valuable ingredients, including: 

1. Volatile oils, about 0.05%. 
2. Saponins, known as panaxosides or ginsenosides. 
3. Antioxidants. 
4. Peptides. 
5. Polysaccharides, fatty acids, alcohols, cholesteryl ester transfer protein 

inhibitors, and vitamins. 

Scientists have attempted to isolate the chemical elements of ginseng for over 
a century. In 1854, Garrgines reported success in isolating a glycoside from Panax 
quinquefolius L., calling it panaquilon, (C,,H,,O,). It was observed that this 
glycoside tastes much like glycyrrhizin. It breaks down under the action of sulfuric 
acid to form panacon: 

Panaquilon Panacon 
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In 1906, Yasudiko isolated a pure saponin from Korean ginseng, noting a 
melting point of 270°C. A saponin called panaxin was also isolated from the plant. 
Subsequently, several investigators expanded the chemical separation of ginseng 
and obtained many new components (see Wangs). The structures of these com- 
ponents were then determined and named. In total, 77 saponins have been listed 
by Tanaka et al." Their chemical structures were grouped separately within five 
tables, depending upon the hydrolysis product, genin, of the saponin. (For details, 
see Tanaka's article.) Table 1.2 presents the structure of some known ginseng 
saponins isolated from Panm ginseng or Panax japonicum. 

Hydrolysis of each ginsenoside produces a sapogenin and several sugar mol- 
ecules. For example, Ro gives 3 molecules of sugar; Rb, yields 4 molecules of 
glucose; and Rb, produces 3 molecules of glucose and one of arabinose. Rb,, 
recently isolated from Panax quinquefolius, has 3 molecules of glucose and one 
of xylose.'9 Ra, has 3 sugars at the C-20 position and a 4th at the C-3 position. 
With the exception of Ro, the sapogenins of ginseng are either a dihydroxyl or 
a trihydroxyl sterol, named panaxadiol or panaxatriol. 

A new ginseng saponin, Rh,, was recently isolated from Korean red ginseng 
and has the following structure: 

Addition of copper to the culture soil will increase the content of ginseng 
saponins and polysaccharides. 

In their paper, Tanaka et aLh3 pointed out the reactivity of these compounds, 
such as the hydration of the side-chain double bond. This suggests that the 
structure of saponins may be modified during processing or decoction of the 
ginseng root, or possibly during metabolism within the body following ingestion. 
However, Japanese investigators have found that samples of ginseng, licorice, and 
rhubarb that had been stored in Nara, Japan since 756 A.D, have maintained their 
active ingredients for over 1200 years. 

It has been shown that the leaves and stems of ginseng contain saponins 
identical to those contained in the root. On a per-weight basis, the leaf contains 
a higher percentage of those saponins, but Chinese apothecaries seldom dispense 
the leaf for medicinal uses; instead, its use is primarily reserved for the brewing 
of teas - nor are ginseng flowers or buds used medicinally in China 
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Table 1.2 Structures of Cinsenosides 

Structure of Some Ginseng Saponins 

Ginseng 
saponin Slructure 

R =  
P-uglucose 
Arabinase (pyr.) 
Arabmse (fur ) 
H 

R, = R, = 
Rhamnose P-Glucose 
Glucose 
H 

H 
P-Glucore 

Rhamnose H 
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Table 1.2 (continued) Structures of Cinsenosides 

Structure of Some Ginseng Saponins Isolated from Zhu /i Ginseng 
(Panax japonicum) 

G l l r g l l r  
Glu-glu- 

glucose 

R, = R, = 
Glu-glu- H 

00-RZ 
I 
glucose 

Glu-glu- -glucose 
Glucose -glucose 
Glu- -glucose 
I 

Structure 

R, = R,= R,= R,= &? -glu-glu OH OH -glu-xyl 

R 1  .- . 

Copyright 1999 by CRC Press LLC



Table 1.2 (continued) Structures of Ginsenosides 

Structures of Two Other Ginseng Saponins Isolated from Panax pseudoginseng 

Table 1.3 Saponin Content of Different Ginseng Herbs 

Total saponins 
Species (% by weight) 

Panax ginseng C. A. Meyer 2 . 1 4 . 4  
Panax quiquefolius (American ginseng) 4.9 
Panax notoginseng and Panax japonica (Chu-j-ginseng) 13.6-20.6 
Panax japonica var. major (Chu-chi-seng) 9.34 

Table 1.4 Saponin Content in 
Different Parts of the Ginseng Herb 

Total saponins 
Portion (% by weight) 

Rhizome 6.23 
Root 

Main 2.75 
Branch 8.28 

Leaf 12.2 
Skin (outer part) 8.0 
Bud and flower 15.0 
Seed 0.7 

Yun et a1.81 reported that both white and red ginseng contain a large amount 
of anticarcinogenic saponins, including Rb,, Rc, Rd,, Re, Rf, and Rg. Recent 
analyses by Chinese investigators showed that ginseng buds contains at least seven 
different saponins: Rh,, Rc, Rb,, Re, Rd, Rg, and 20-glucoginsenosaponin-Rf.R One 
saponin not found in the root, RM7cd, was isolated from the flower. 
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The saponins identified in Table 1.2 are primarily isolated from Panaxginseng 
C.A. Meyer, grown in either Manchuria or Korea. However, as described in 
Table 1.1, there are other species of ginseng commercially used all over the world. 
The saponins contained in each species vary. Panax notoginseng (Burk.) F.H. 
Chu, which grows in the wild in China's southwestern Yunnan and Kwangsi 
provinces, contains a much higher percentage of saponins, about 4.5 to 5 times 
higher, than Panax ginseng (Table 1.3). It has been widely used in traditional 
Chinese medicine as an anti-inflammatory, analgesic, and antibleeding agent, and 
also as a tonic to promote rapid recovery from chronic illnesses. 

The work of Tanake et al." quantified the saponin content of ginseng rhizomes 
and root, as well as that of the leaves or aerial parts of Panaxpseudoginseng 
and Panax japonica. These data would be of interest to investigators wanting to 
isolate certain saponin(s) from the herb in greater yield. 

Other Components of Ginseng 

In Korea, ginseng is known as the "elixir of life." Its rejuvenating effects are not 
due solely to its saponins, but also to other components. The most important 
nonsaponin component of ginseng is an antioxidant, which has been shown, to 
be the principle involved in improving the function and activity of the central 
nervous system, that is, ginseng's observed antiaging effect. The antioxidant in 
ginseng is also the major factor contributing to the herb's anti-X-irradiation effect. 

The ether-soluble acidic fraction of ginseng contains three components that 
have been purified and shown to have antioxidant effects: 

1. malt01 
2. salicylic acid 
3. vanillic acid 

The structure of maltol is very similar to that of Vitamin E, an effective protective 
agent for cardiac and brain tissues. Tanaka et aLh3 suggested that maltol is formed 
from maltose and an amino acid as the result of a Maillard reaction during the 
steaming process in ginseng preparation (red ginseng). 
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The strong antioxidant activity of these components most likely stems from 
their chelation with ferric ion. The antioxidants may inhibit free radical reactions, 
and this could be responsible for many of the pharmacological effects observed 
in clinical practice. In experiments with mice, these three antioxidants successfully 
increased the endurance of the animals while swimming. These antioxidant 
components have also been shown to exert a protective effect against X-irradiation, 
liver damage, thrombosis, and atherosclerosis. 

Ginseng contains fatty acids, several essential oils, amino acids, peptides, and 
polyacetyleinic alcohols, such as panaxynol (C,7H,507,), which is identical to the 
carrotatoxin from the carrot plant. Recently, Zheng et da7 isolated a new amino 
acid derivative, arginyl-fructosylglucose, from red ginseng. 

COOH 

CH2NHCHCH2CH2CH2~HF=NH 

NH2 
HO 

HO 
Arginyl-fructosylglucose 

Five polysaccharides, panaxans A, B, C, D, and E, have also been isolated 
from the ginseng root. They are the principal components responsible for the 
herb's hypoglycemic effects, both in normal and alloxan-induced hyperglycemic 
animak7' It has been shown that ginseng polysaccharides can reduce liver 
glycogen content and increase adenyl cyclase activity and CAMP levels; such action 
can be antagonized by p r o p r a n ~ l o l . ~ ~  Tanaka et al." also reported that a glycogen- 
like polysaccharide, isolated from ginseng root, has a reticuloendothelial system 
activating effect. 

Gotirner et al.24 isolated low molecular weight peptides from Korean white 
ginseng, plus uracil, uridine, guanidine, alanine, and p-sitosterol from the ginseng 
root. Three cholesterolyl ester transfer protein (CETP) inhibitors have been isolated 
from Panaxginseng root.3"heir structures are shown below; their pharmacologic 
actions have not yet been studied. 

H2C=CHFH-(CSC)2CH2CH=CH(CH2)6CH3 
OH 

Panaxynol 

Panaxylol 

H2CsCH H (CSC) CH H H(CH2)6CH3 
ki- 2 ~ ~ - 6 ~  

Panaxytriol 
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Figure 1.2 Effect of ginseng on the heart rates of young males. ( ... ) Placebo; (---) 
received C-115 (contains 4% total ginsenosides). (From Kirchorfer, A. M., in Advances in 
Chinese Medicinal Materials Research, Chang, H. M. et al., Eds., World Publishing Co., 
Singapore, 1985, 536. With permission.) 

In addition, vitamins C, B,, B,, B,,, and nicotinic acid are present in the root, 
along with a small quantity of minerals (Mn, Cu, Co, As). 

Pharmacodynamic Actions of Ginseng 

Cardiovascular System 

Healthy male volunteers were given ginseng orally for 9 weeks. At the 10th and 
12th weeks, after medication had been terminated, subjects showed substantial 
decreases in heart rate. The difference between these results and those obtained 
in the placebo control group were statistically significant (Figure 1.2). 

In experiments with dogs, the intravenous administration of ginseng extract 
caused an immediate drop in blood pressure. Certain ginseng preparations, such 
as red ginseng, cause a release of histamine, but the fall in blood pressure was 
maintained for a much longer period, even when the plasma concentration of 
histamine had returned to a normal level. Such a prolonged hypotensive effect 
is probably due to a Ca2+ channel blocking effect and interference with CaZ+ 
mobilization into vascular smooth muscle ~ e l l s . ~ ~ . ~ ~  Other investigators also dem- 
onstrated that Rb, markedly decreased the automaticity and contractility of cardiac 
atrial  muscle^,'^ and Rg, can prolong the ventricular muscle repolarization and 
increase the refractory period.'3 

Administration of ginseng to rats with hypertension induced by partial renal 
artery constriction (Goldblatt's hypertension) also produced a hypotensive effect. 
Zhang and ChenB2 reported that ginsenoside has a,-adrenergic agonist activity 
which can be blocked by yohimbine. 

It has also been found that Rb, not Rg, can offer a protective action on 
experimental acute myocardial infarction in rabbits and myocardial necrosis 
induced by isoproterenol in rats. 

Other significant experiments have been performed on oxygen-depleted ani- 
mals. Rats were placed in a closed-glass chamber for 30 min and then taken out 
to see how long they could survive after oxygen depletion (at the end of 30 min 

Copyright 1999 by CRC Press LLC



Table 1.5 Survival Time of 0,-Deprived White Rats 

Experiment 
Dose Survival time 

(mglkg) (min) 

I .  Control 
Total ginseng saponins 

I I .  Control 
lsoproterenol 
Ginseng saponin 
+ Isopren. 

Propranolol 
+ Isopren. 

the oxygen content of the chamber was 7.6 _+ 0.2%). As shown in Table 1.5, 
ginseng saponins prolonged survival times and blocked the aggravating effect of 
isoproterenol on oxygen deprivation. This blocking effect was similar to that 
observed with P-adrenergic blockers. Other experiments have shown that both 
panaxadiol and panaxatriol have a protective effect in acute myocardial infarction 
in rabbits,Yo and in doxorubicin-induced myocardial injury in rats, by increasing 
the glutathione content and superoxide dismutase (SOD) a~tivity.~" These com- 
pounds also have an antioxygen, free radical effect on vascular endothelial cells.5" 
A protective effect was also reported in patients undergoing cardiac valve oper- 
ations.lY 

In an isolated perfused heart preparation, ginseng saponins, at a concentration 
of 0.27 mg/ml, prolonged heart contraction; this has been seen with ATP at a 
concentration of 0.01 mg/ml. 

Ginseng extract causes vasoconstriction in small doses and vasodilatation in 
large d0ses.3~ But in cerebral and coronary vessels, it exhibits only a vasodilating 
effect, resulting in an improvement in cerebral and coronary blood flow. Among 
the ginsenosides tested, Rc and Rg, exhibit the greatest vasodilatatory effect. The 
vasodilator effect of ginsenosides is due to the relaxation of vascular smooth 
muscle. With an isolated aorta strip preparation, ginsenosides were shown to 
block the constricting effect of norepinephrine. Experiments with membrane and 
sarcolemma preparations of rabbit heart tissue showed that ginsenosides inhibited 
45Ca2t uptake (under condition of normal ATP concentration). Among the ginse- 
nosides tested, panaxadiols were much more potent inhibitors than panaxatriols. 
It is believed that the inhibition of Ca2' uptake by muscle membrane contributes 
to the observed vasodilating effect. Moreover, it has been shown recently that 
ginsenoside Rg, can stimulate the production and release of nitric oxide (NO) 
from endothelial cell~.3~,33 This action could contribute to its vasodilating effect. 

Morisaki et aL5I reported that ginsenosides stimulate wound healing with 
enhanced angiogenesis in uiuo. 

Ginseng extract can cause hemolysis of red blood cells. The degree of hemol- 
ysis varies depending on which part or preparation of the herb is used to make 
the extract. For example, extracts from the ginseng leaf exert the greatest hemolytic 
effect, while root extracts show the least hemolytic effect. 
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Ginseng stimulates hematopoietic tissue in bone marrow. The herb is not only 
effective in the treatment of hemorrhagic anemia, but also has a protective effect 
on leukopenia caused by bacterial infections. Administration of ginseng to animals 
has increased 5'Fe incorporation from a control value of 8.06% to 14.62%. Such 
hematopoietic-stimulatory effects can also be observed in nephroectomized ani- 
mals, implying a direct effect on bone marrow rather than an indirect effect 
through the stimulation of erythropoietin release from the kidneys. 

Extracts of red ginseng have been shown to lower serum cholesterol levels, 
producing a protective effect against atherosclerosis. Shi et demonstrated that 
ginsenosides have an anti-atherosclerotic effect due to the combined action of 
increasing prostacyclin in the carotid artery and decreasing thromboxane A-2 in 
blood platelets. Lin et showed that ginsenosides possess an inhibitory effect 
on aorta smooth muscle proliferation and prevent atherosclerosis formation. This 
may also be a contributing factor to the lowering of blood pressure. 

Recently, Wu and Chen72 used a microelectrode technique to study the effects 
of Panax notoginseng total saponins and its pure substances, Rb,, Re, and Rg, on 
the cardiac muscles. They found that these saponins have a selective vasodilating 
action. Rb, can block the Ca2' influx into the muscle fibers, while Re and Rg, can 
inhibit intracellular Ca2+ release. This result was confirmed by other researchers, in 
45Ca uptake studies on the right ventricular papillary muscles of guinea pigs.3' 

Wu et aL73 also showed that ginseng saponins can protect against the cardiac 
ischemia in animals by decreasing cardiac CPK release, thereby attenuating myo- 
cardial Ca2' accumulation and preventing the ieduction SOD activity. In this early 
report, the authors claimed that Panax notoginseng saponins can produce a 
negative chronotropic and inotropic effect very similar to that of verapamil, 
However, they did not correlate such effects as being a factor in the protective 
effect of ginseng against cardiac ischemia. 

Central Nervous System 

Sakei55,5"eported several effects of ginseng extract, including a tranquilizing effect 
on the CNS, stimulation of the medullary vomiting and respiratory centers in small 
doses, and inhibition of medullary vomiting and the respiratory center in large 
doses. This type of stimulation can antagonize barbiturate or alcohol inhibition 
on the medullary centers. 

Russian investigators reported that oral administration of ginseng would 
increase mental activity, improve the efficiency of concentration and intelligence, 
and improve night vision. It is believed that ginseng can strengthen the conditional 
reflex by improving the association center between neurons and increasing the 
sensitivity of the cortex to stimulants (external and internal). 

The tranquilizing effects of ginseng are observed when administered in large 
doses, Intraperitoneal injection of a water-based extract of ginseng would exert 
an anticonvulsant effect on strychnine-poisoned mice and antagonize the shock 
syndrome produced by cocaine intoxi~ation.~' Such effects are predominantly 
exerted by the ginsenoside, Rb,. It has been shown that ginsenosides inhibit meth- 
amphetamine or cocaine-induced hyperactivity and conditional place preference.j4 

Ginsenosides or Rb, also can lower the body temperature of mice. 
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Nootropic Effect: For thousands of years, upper class Chinese, especially those 
over the age of 40, included ginseng in their daily dietary regimen for the purpose 
of enhancing their intellectual performance and to reduce mental exhaustion. In 
animal experimentation, ginsenosides, for example Rg, amd Rb,, can facilitate the 
acquisition of learning, consolidation and retrieval of memory, and increase the 
number of synapses in hippocampus neurons impaired by amnesiac agents. It 
was also found that the ginsenosides not only increase the biosynthesis of the 
neurotransmitter, acetylcholine, in the brain, but also the protein, and elevate the 
plasma concentration of ACTH. This is the biochemical basis for their anti-amnesic 
action. Mice given drinking water containing ginsenosides for a long period show 
an acceleration of body and brain development, as well as improved learning 
and m e m ~ r y . ~ ~ ~ ~  Ginsenosides effectively prevent delayed neuronal death. Rb, is 
the principle for such neuronoprotective action. 

Studies on human volunteers show that ginseng extract can significantly improve 
alertness, relaxation, and appetite and increase vitality. 

Rats fed ginsenosides daily showed a significant increase of biogenic monoam- 
ine in their brain.67 In aged animals, ginsenosides also can stablize the membra- 
neous structure of mitochondria and other organelles in the hippocampus neurons, 
reduce the degenerative process of aging, improve behavior and movement 
activity, and increase learning performance. 

Peripheral Nervous System: Ginseng extract can contract frog rectus muscle and 
the effect is blocked by curare. Small doses of ginseng extract stimulate rabbit 
intestine, and large doses will inhibit it. 

Endocrine System 

Among the numerous reported actions of ginseng, the most clear-cut one is its 
effect on the endocrine system. Most notable is the stimulating effect on the 
hypothalmopit~~itary suprarenal cortical system. 

Adrenal Cortex: In their early experiments with rats, Liu and Song" reported that 
ginsenosides had no direct effect on adrenal cortical secretion. However, several 
researchers from other Chinese institutions reported quite different results. Oral 
administration of ginseng rhizome or leaf to rats can decrease the vitamin C 
content of the adrenal cortex, indicating an increased synthesizing activity of the 
tissue. This decrease of vitamin C content was not however, observed in hypoph- 
ysectomized animals, suggesting that this is produced via the stimulating effect 
of adrenalcorticotropic hormone (ACTH) in the pituitary gland. Luo et a1.48 admin- 
istered ginsenoside Rb, to swim-stressed mice at a dose of 10 m d k g  intraperito- 
neally and observed a marked increase of serum corticosterone level. 

Analysis of the plasma concentration of corticosterone in those animals also 
showed a remarkable increase after administration of the ginsenosides which 
coincided with the decrease in vitamin C content. When animals in the group 
receiving ginsenosides were given cortisone simultaneously, vitamin C content of 
the adrenal cortex was not decreased, suggesting that cortisone exerts a feedback 
mechanism to block the stimulating effect of ACTH by ginsenosides. 
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Table 1.6 Effect of Cinsenosides 
on Corticosterone Secretion 

Serum 
Dose corticosterone 

Compound (mg1100 g) (~g/dl) 

Control (saline) 
Ginsenoside 

Rb, 3.5 
7.0 

Rb* 3.5 
7.0 

Rc 3.5 
Rd 3.5 
Re 3.5 

a Mean + SD (number of animals). 

Table 1.7 Effect of Cinsenosides on ACTH and Cortisol 
Secretion in Rats 

~i~~ Plasma ACTH (nglml) Plasma cortisol (pldl) 
(min) Control (saline) Cinsenosides Control Ginsenosides 

0 93 + 21 - 4.6 f 2.1 
30 9 6 3 ~ 2 4  1 2 5 0 f  50 123Z8 48 + 7 
60 48 f 6 1430 + 280 2.9 f 1.6 52 + 5 
90 1 3 3 f 2 7  7 5 0 f 1 1 0  6 . 8 f 3 . 2  5 7 5  

Among the ginsenosides being studied, Rc is the most potent one in stimulating 
corticosterone secretion, as shown in Table 1.6. 

Rats receiving ginsenosides at a dose of 7 rng/100 gm of body weight by 
intraperitoneal injection showed an increase in plasma concentration of ACTH and 
cortisol. Table 1.7 summarizes the results. The increase of plasma cortisol levels 
which were related to the dose of ginsenosides administered are shown in Figure 1.3. 

It has been shown that in the adrenal cortex cAMP plays an important role in 
biosynthesis of corticosterone. Rats receiving ginsenosides also showed increased 
levels of cAMP in the adrenal cortex. A dose-response curve between CAMP 
content and ginsenoside dose is presented in Figure 1.4. 

An increase in CAMP by ginsenosides did not, however, occur in hypophysec- 
tomized rats, as shown in Table 1.8. This is additional evidence indicating that 
ginsenosides act on  the hypothalamopituitary axis. 

Histochemical analysis of animals that received ginsenosides showed an 
increase in the number of eosinophilic cells of the anterior pituitary. This suggests 
that ginsenosides act on the release of corticotropin releasing factor (CRF) from 
the hypothalamus, rather than directly on the pituitary gland. 
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Figure 1.3 Dose response curve between ginsenosides and cortisol plasma concentration. 
(From Wang, B. C., The Ginseng Research, Tianjin Scientific Publisher, 1984, 135.) 

Ginsenoside dose (mglkgl 
( ' P < 0.05 "' P < 0.01 ) 

Figure 1.4 Dose response curve between ginsenosides and CAMP content in adrenal 
cortex of rats. (From Wang, B. C., The Ginseng Research, Tianjin Scientific Publisher, 
1984, 135.) 

The ginseng saponin effect has also been shown to follow a circadian pattern. 
Li and Shi3' gave ginsenosides to a group of mice and found the serum corticos- 
terone level was increased sevenfold during the daytime and was less increased 
in the darkness period. The increase of 5-hydroxytryptamine (5HT) in the plasma 
level followed the same pattern. When ginseng saponin was given to female rats 
at a dose of 5 to 10 mg/kg, it increased plasma prolactin level markedly. Du 
et aLzl claimed this is due to a direct effect on the pituitary or hypothalamus. 
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Table 1.8 cAMP Content in Adrenal Cortex after Cinsenosides 

cAMP Content (ng/g adrenal cortex tissue) 
Group Normal rats Hypophysectomized rats 

Control 4.5 C 0.3 (6)' 3.5 + 0.2 (4) 
Ginsenosides (1 0 mglkg i.p.) 17.0 +4( 4 6 )  3.7 + 0.4 (6) 
ACTH (200 Units i.p.) 102 C 20 (4) 

a Mean C SD (number of animals) 

Rh l  

A9 l 
Re 
Rf 
R g a  

- log [Saponins] (M) 

Figure 1.5 Effects of ginsenosides on catecholamine secretion from bovine adrenal chro- 
maffin cells. (Data from Tachikawa, E. et al., ]PET 273:629, 1995.6' 

Ginsenosides also have a stimulating effect on thyroid glands via the stimulation 
of the anterior pituitary. 

In other endocrines, Tachikawa et aLhl reported that ginseng saponin reduces 
the secretion of catecholamines from cultured bovine adrenal chromaffin cells, 
whereas the nonsaponin fraction does not affect it. Among six ginsenosides tested, 
Rg, has the greatest inhibitory effect. Results are illustrated in Figure 1.5. 

Sexual Development: For thousands of years, Chinese folk medicine has touted 
ginseng as a rejuvenating drug, especially likely to be used by middle and upper 
class populations. Traditional Chinese medical texts claimed that ginseng is a drug 
which "enriches the juice and blood of the body" and "strengthens the exhausted 
sperm and impotent genitals." 

To test these claims, several Russian investigators administered ginseng extract 
to castrated mice and reported that even a large dose of ginseng extract would 
neither prevent the atrophy of the male prostate and seminal vesicles nor promote 
pubertal development in female mice. These findings were confirmed by several 
groups of Chinese researchers, who gave castrated male rats either 20% ginseng 
alcohol-based extract or pure ginsenosides, continuously for 18 d. 
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Table 1.9 Effect of Ginseng Preparations on Puberty Development in Female Rats 

Puberty Weight of 
Animal development Ovary Uterus 

Experimental group no. (%) (mg/100 body wt.) 
~ -- - 

Normal rats 
Control 12 3 3 46.1 + 2.99 164.05 + 19.1 
Ginseng root (2 g/kg) 11 63 48.7 + 3.42 221.12 + 30.3 
Ginsenosides (1 00 rng/kg) 11 100 49.9 + 2.36 225.61 1i- 21.3 
Ginsenosides (1 00rngikg) 10 10 44.5 + 5.36 171.4 + 30.1 

+ morphine (2 mglkg) 
Hypophysectomized rats 

Ginsenosides (1 00 rng/kg) 10 0 21.21 + 2.28 129.41 f 18.9 

However, in experiments with young rodents, ginseng extract showed a definite 
stimulation of sexual function. Rabbits receiving ginseng extract showed an 
increased sperm count in the epididymis and an increase in motility in the seminal 
vesicles. Female mice, aged 6 to 7 weeks, receiving ginseng extract developed 
into puberty much earlier than mice receiving saline; the size and weight of their 
uterus and ovary were greater than that of the control group, and the plasma 
concentration of luteotropic hormone also increased. 

Such stimulatory effects were not observed in hypophysectomized rats, nor in 
animals receiving a combination of morphine and ginsenosides. It is known that 
morphine possesses an inhibitory effect on  gonatropin secretion from the hypo- 
thalamus. Thus, these results indicate that ginsenosides act on the sex organs 
through a stimulation of the hypothalamopituitary axis by increasing the secretion 
of gonadotropins. Table 1.9 presents a summary of the study. 

Chen and LeeI8 demonstrated that ginsenosides enhance acetylcholine-induced 
relaxation of rabbit's corpus cavernosum and also the transmural nerve stimulation- 
induced relaxation. Both enhancements are dose-dependent and can be abolished 
by tetrotoxin (0.3 pm). Figure 1.6 presents the enhanced effect of ginsenosides 
on ACh-induced relaxation of the corpus cavernosum. 

This has also been reported in pregnant women during the late trimester (31 
to 34 weeks) who, having a retarded growth of the uterus were given daily doses 
of ginseng leaves or ginsenosides tablets. After 1 to 2 weeks' treatment, the growth 
of the uterus became normal and their placental progesterone level increased as 
welLnh 

Antidiuretic Effect: Since ginseng stimulates the anterior pituitary, resulting in 
increased secretion of ACTH, TSH, and gonadotropic hormones, it is not surprising 
to observe that ginseng also affects the posterior pituitary in exerting an antidiuretic 
action. Rats were anesthetized with ether and were given 0.45% saline by stomach 
tube at a dose of 50 ml/kg. Their bladders were emptied and urine was collected 
in a metabolic cage for 5 h. In a group of animals receiving either ginseng extract 
or ginsenosides, urine excretion was markedly reduced and the urinary Na' 
concentration decreased, but urinary K+ increased. The results are summarized in 
Table 1.10. 
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Figure 1.6 Enhanced effect of ginsenosides on Acetylcholine-induced relaxation of the 
rabbit's corpus cavernosum. m, Ginsenosides 250 pg/ml; 0, Cinsenosides 100 pg/ml; 
o, control (saline); n = 6 in each group. (Data from Chen X. and Lee, J.G.F. Brit. 1. 
Pharmacol. 115:15, 199518). 

Metabolism 

Ginseng is described in Chinese medicine as a tonic and as a drug to replenish 
vital energy and to restore body fluids. Contributing to such effects are its action 
on body metabolism. 

Carbohydrates: The effect of ginseng on carbohydrate metabolism are compli- 
cated, exhibiting a combination of direct and indirect effects. 

Ginseng was used in Chinese medicine to reduce blood sugar level in diabetic 
patients. But ginseng itself is a powerful corticosterone-stimulating agent, as 
described in the section on the endocrine system. In glucose tolerance tests, blood 
sugar levels fell faster in the ginseng group than in the control group. The plasma 
concentration of injected radioactive insulin also fell faster in the ginseng-treated 
group than in the control. 

Table 1.11 presents the experimental results on blood sugar and hepatic 
glycogen content in rats receiving cortisone, or a combination of cortisone and 
ginsenoside. 

The hypoglycemic effect of ginseng is credited to the pharmacodynamic effect 
of both ginsenosides and ginseng polysac~har ides .~~-~~ Experimental data suggest 
that ginsenosides' hypoglycemic effect is probably directly on glucose metabolism 
rather than via insulin regulation. However, the mechanism of this action is still 
unclear. Gong et ~11 .~3  reported that Rg, has a potent hypoglycemic effect on 
alloxan-induced diabetic mice. The effect lasted more than 4 h and was not 
synergistic to insulin action. In alloxan-induced diabetic rats, ginsenosides also 
can reduce blood sugar level as illustrated in Table 1.12. 
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Table 1.10 Antidiuretic Effect of Ginseng 

Electrolytes in the urine 

Experiment Urine volume (mEq/l) 
group Dose (rnl/kg, in 5 h) UP,,+ UK+ 

I. Control (saline) 49 + 3 1.7 1.4 
Ginseng leaf 

5 g / k  26 + 4 1.67 2.5 
12 g/kg 1 0 + 2  1 .o 2.2 

il. Control (saline) 43 f 2 0.82 0.66 
Ginsenosides 

63 mg/kg 35 + 4 0.66 1.53 
126 mg/kg 31 + 1 0.74 1.48 

Iii. Control (sunflower oil + H,Ol 59 + 9 1.5 0.33 
DOCA 2 6 + 4  0.56 0.68 
Ginsenosides + DOCA 22 i- 4 0.5 0.5 
(1 26 mg/kgl 

Urine volume (mltke) 

1 h 2 h 3 h 

iV. Control 1 5 . 8 f  1.0 19.0 + 4 20.4 + 4.0 
Ginsenoside 126 mg/kg 0 2.6 i. 0.7 8.8 + 0.5 
Pitressin 50 Ulkg 1 .O + 0.7 7.8 + 1.2 18.4 f 4.0 
Ginsenoside 126 mg/kg 0 1.4 + 0.1 13.0 f. 1.4 
+ pitressin 50 Ulkg 

Data from References 8 and 67 

Table 1.11 Effect of Cortisone and Ginsenosides on Blood Sugars and Hepatic 
Glycogen Content i n  Mice 

Blood sugar Hepatic glycogen 
Group and drug(s) (mg/dl) (mg/100 g liver tissue) 

I. Control 96 + 7 (9)" 0.401 f. 0.059 
Cortisone 205 + 8 (91 0.312 + 0.028 
Cortisone + ginsenoside (50 mg/kgl 127 + 7 (91 0.308 + 0.232 

ii. Epinephrine 
(0.1 %) 0.02 mllMouse 215+ 7 (81 

+ Ginsenoside (25 mg/kgl 164 + 5 (81 
+ Ginsenoside (50 mg/kgl 156 + 10 (9) 

"ean + SD (the number of animals). 

Data modified from Reference 66. 
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Table 1.12 Effect of Ginsenosides on Alloxan-Induced Diabetic Rats8 

Blood wear level (mddldl) 
1 d 4 d 7 d 

Alloxan rats (after alloxan administration) 

Control 290 f 33 384 f 23 426 k 22 
Ginsenosides 

30 mg/kg i.p. 144 f 16 341 rt 23 358 k 25 
100 mg/kg i.p. 1 6 0 +  18 1 3 0 + 4  289 + 27 

RNA and DNA Metabolism: Ginseng extract can increase the biosynthesis of RNA 
and incorporation of amino acids into the nuclei of hepatic and renal cells, resulting 
in an increase in serum proteins. Among the ginsenosides tested, Rd exhibited 
the greatest effect on protein synthesis. Experiments also showed that ginsenosides 
increased the synthesis of high-density lipids (HDL) and apoproteins in serum. 
Following administration of ginseng extract to rats, the activity of DNA-dependent 
RNA polymerase in hepatic cellular nuclei increased markedly. Subsequently, the 
rate of RNA synthesis in the nuclei increased, followed by the cytoplasm. An 
increase of serum protein synthesis was observed later - 8 to 12  h after drug 
administration. 

Administration of ginseng also greatly enhances the biosynthesis of DNA and 
protein in bone marrow. It is thus reported to be beneficial in the treatment of 
hemorrhagic anemia. In animal experiments, ginseng extract increased 5Te incor- 
portion into red blood cells. Furthermore, the hemopoietic stimulating effect of 
ginseng can be blocked by administration of cycloheximide, a bone marrow 
depressing agent. 

Ginseng contains some vitamin B,,. It seems that the hemopoietic action of 
ginseng is its direct effect on DNA synthesis in hemopoietic tissue. In vivo and 
in vitro experiments show that ginseng extract also exhibits a stimulating effect 
on DNA and protein synthesis in the testis, thymus, and adrenal cortex. 

Fat Metabolism: Ginseng extract can increase the total fat content in tissue. Rats 
receiving ginsenoside Rc at 5 mgA00 g body weight intraperitoneally showed a 
threefold increase in epididymal synthesis of fat from injected 14C-acetic acid 
relative to the control group, and a sixfold increase in intestinal fat synthesis. 

It is known that ACTH or insulin exert lipolytic effects. This can be antagonized 
by the administration of many ginsenosides, including Rb,, Rb,, Rc, Rd, Re, Rg,, Rg,, 
or Rh,. Several investigators also reported that oral administration of ginsenosides or 
the essential oil from ginseng root to rats for more than 4 weeks would markedly 
reduce the cholesterol level in the plasma and liver. Among the ginsenosides tested, 
Rb, was seen to have the most potent stimulating effect on cholesterol synthesis. 
This ability to lower plasma cholesterol levels is believed to stem from increased 
biliary excretion of cholesterol in the bile. Aburirmeileh"' gave red ginseng to rats 
for 90 d and found that cholesterol level and triglyceride concentration in plasma 
were much lower than those of the control group. Moreover, the HDL level increased. 
Results of his experiment are presented in Table 1.13. 
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Table 1.13 Effect of Ginseng on Cholesterol, HDL, and Triglycerol Plasma Level 
in Ratss,lo 

Serum concentration 
(mgldl) 

Red ginseng Hepatic content 
(1 00 mg/100 g (mg/100 g tissue) 

Control b.w. oral x 90 d) Control Red ginseng 

Total cholesterol (TC) 93.6 f 14.6 64.7 f 3.3 72 f 6 50 f 4 
H DL 24.9 f 2.8 31.7 f 26 

Ratio TCIHDL 3.8 2.0 
Triglycerol 230 f 35 161 f 15 1 2 4 f 1 2  7 2 5 7  
Phospholipid 1 3 5 f  6 1 4 8 f  5 1 0 5 f 5  1 2 8 f  4 

Body Growth: In yet another experiment, young pigs weighing 20 to  40 kg were 
given ginsenosides of the ginseng leaf or rhizome every other day for 14 days. 
As a result, their body weight increased significantly more than that of the control 
group. Analysis of the treated animals showed an increase in protein content as 
well as of RNA and DNA concentration in liver and muscle cells, but the fat 
content did not change. 

Immune System 

Ginseng has an immunoregulating effect that enhances body resistance to 
many diseases. Small doses of ginseng saponins can increase the level of serum 
antibody. Large doses lower antibody concentrations. In tumor-bearing mice given 
ginseng saponins extracted either from the root or leaf, an increase in phagocytosis 
activity of the reticuloendothelial system and a reduction in tumor weight have 
been reported. 

Li et aL4I reported that ginseng can stimulate the production of specific anti- 
bodies in animals, resulting in an increase in immune function. Ginsenosides were 
found to be effective in the treatment of cancer patients, by improving appetite 
and enabling patients to fall asleep more easily. Objective signs, such as a decrease 
in tumor size and increase in serum immunoglobulins, have also been observed 
in patients receiving ginseng. 

Other studies clearly indicate that ginsenosides possess an immunoregulating 
action by increasing immunity in the body and strengthening the heart func t i~n .~"  
Ginsenosides also increase the interleukin-1 (IL-1) production of human lymph 
nodes." Liu and Zhang45 reported that ginsenoside Rg, selectively increases the 
proliferation of lymphocytes and production of IL-2 in aged rats. Yang and Yang75 
also showed the Rg, can enhance splenocyte proliferation in mice, exaggerating 
the production of interferon and IL-2 and increasing the nature killer (NK) cells' 
activity. Two acidic ginseng polysaccharides can cause a remarkable reticuloen- 
dothelial system potentiating activity and increase immunity. 

Ginseng extract, especially Panax zingiberensis, has a potent anti-X-irradiation 
effect. Some investigators have recommended a combination of ginseng and X- 
irradiation therapy in cancer treatment. Ginseng not only would reduce the adverse 
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effects of X-irradiation, but can also accelerate the recovery of the immune system 
and stimulate the hemopoietic system of the bone marrow. 

Anticancer Activity 

The alcohol-based ginseng extract, (not, however, the water-based extract), 
can inhibit several types of cancer cell growth in vitro. Experimental data also 
indicate that giving ginsenosides to mice innoculated with S-180 cancer cells can 
prolong survival time. The mechanism of the anticancer activity of ginsenosides 
is not well understood. When ginsenosides were added to the culture medium 
of cancer cells, a morphological change in the cancer cells was observed. The 
number of cytosol mitochondria was significantly increased and they were 
arranged in a more orderly fashion. At a concentration of 2.5 to 5 ~ g / m l ,  a ginseng 
alcohol-based extract can inhibit the growth of 5-180 or U-14 cancer cells in the 
culture medium. 

Both 20(R)-Rg, and 20(S)-Rg3 as well as Rb, possess the ability to inhibit the 
adhesion and invasion of tumor cells in the lung, primarily due to their anti 
angiogenesis activity. 

Clinical trials giving ginseng to patients suffering from stomach cancer showed 
a shrinking of the cancer size and an increase of patient's appetite. Body weight 
increased, and survival times were prolonged. 

Anti-X-lrradition Activity 

An experiment testing the anti-X-irradiation effects of ginseng was performed on 
male mice exposed to a dose of 400 R total body X-ray irradiation. These were 
then treated with either 10% ginseng extract at 0.1 m1/20 g body weight intra- 
peritoneally daily or 10% Ci Wu Ja extract ($]a#g, Acanthopanm senticosus 
[Rupr, et Maxim] Harms). In comparison with the control group, receiving an 
injection of saline only, both extracts were shown to have a significant effect in 
protecting the animals, especially the latter. The mortality rate was reduced, the 
damage to the bone marrow, as measured by the peripheral red blood cell count, 
was much milder, body weight was rapidly recovered, and the decreased ratio 
of serum albumin to globulin was smaller. Figure 1.7 illustrates the anti-x-irradi- 
ation effects of ginseng and Acanthopanax. 

The difference in effect between ginseng and Ci Wu Ja is in the content of 
the antioxidant maltol. Acanthopanax contains a high amount of maltol, which 
may be the principal component mediating the X-irradiation protective effect. 
Generally, the ginseng-treated group showed a rapid recovery of red blood cells 
and platelet count. 

Table 1.14 illustrates the dose-dependent anti-X-ray irradiation effect of ginseng 
extract. 

Antiaging Effect 

Ginseng shows an antistress and antifatigue effect in elderly people. Chinese 
folklore acclaims ginseng as a rejuvenating agent. Because of the multiple actions 
exerted by ginseng, the antiaging effect may be indirectly affected by many factors. 
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Days a f t e r  I r r d d l a t l o n  Days a f t e r  I r r a d i a t i o n  

( 400 R X-ray) (400 R X-ray) 

Figure 1.7 The antiirradiation effect of ginseng and Ci Wu Jia. (A) Survival rate; (6)  
change of body weight; (control) saline (i.p.) daily for 1 month; (ginseng) extract 10%: 
0.1 m1/20 g mice daily for 1 month; (Ci Wu Jia) extract 10%: 0.1 mg120 g mice daily for 
1 month. 

Table 1.14 Survival Percentage of 
X-Irradiated Mice Receiving Ginseng Extract8 

X-Irradiation Dose of ginseng % Survival in 
(roentgen) extract (mg) 30-d period 

650 0 33 (15)" 
1 .0 78 (15) 

675 0 28.5 (55) 
4.0 80.5 (55) 

720 0 5 (40) 
1.8 45 (40) 
3.4 75 (40) 
6.8 82.5 (40) 

"umber in parenthesis is the number of animals. 

As previously described, ginseng extract can increase the biosynthesis of DNA, 
RNA, and protein, and also stimulates the secretion of gonadotropins and ACTH 
from the hypothalamopituitary axis, resulting in an increase in sex hormone and 
plasma corticosterone concentrations. Such effects can exert some indirect action 
in prolonging cell life. Bittles et a1.I4 reported that ginseng can prolong the life 
span of young female mice, but not older ones. 

It has been found that the intracellular concentration of Ca2', [Ca2+l,, was 
increased in old age. Ginsenoside Rb, causes a significant inhibition of the activity 
of Ca/Mg ATPase and calmodulin, resulting in a decrease of ICa2'l, content.46 

Anti-Inflammation Activity 

Inflammation and swelling were induced in normal and adrenalectomized rats by 
innoculation of 0.05 ml of 6% sugar solution at the ankle area of the animals. In '/z 
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h to 2% h before injection of the inflammatory agent was applied, the animals 
received a subcutaneous injection of a 50°h alcohol-based extract of ginseng at a 
dose of 0.2 to 0.4 ml (equivalent to 1 to 2 gm of crude herb). The inflammation 
and swelling in these animals were greatly reduced compared to the control animals, 
receiving a saline injection only. Such anti-inflammatory effects were equal to those 
recorded in a group receiving a cortisone injection at a dose of 15 mg/kg. An 
adrenalectomized group receiving ginseng extract still showed a reduction in inflam- 
mation and swelling, but not as remarkable as in the normal animal group. 

Ginseng extract was also effective in reducing inflammation and irritation due 
to burning. Local application of I% ginseng tincture to the eye can reduce eye 
irritation and improve the healing of wounds. 

The mechanism of the anti-inflammatory effect is not clear, partially because of 
the indirect effect of ACTH-cortisone stimulation, and partially because of a direct 
effect. Some investigators reported isolating two anti-inflammatory components from 
ginseng root, which were panaxatriol derivatives. Some Russian investigators also 
believed that ginseng extract can inhibit the increase in capillary permeability induced 
by injection of egg white. Hao and Yang2Geported that ginsenosides can decrease 
the capillary permeability induced by histamine injection and the inflammatory edema 
of the ear induced by injection of dimethyl benzene. 

ATPase 

The structures of most ginseng sapogenins, either panaxadiol or panaxatriol, are 
very similar to those of the digitalis glucosidegenin. However, they lack the 
hydroxy (OH-) group at the C-14 position. Therefore, one would expect that the 
ginsenosides act less effectively on Na/K ATPase activity than does digitalis. 

Early investigation by a Chinese team showed that ginseng inhibited ATPase 
activity and resulted in increased myocardial contractility.53 Wo6Y reported that 
ginseng saponins exerted an inhibitory effect on mouse heart muscle ATPase, 
Mg2+ ATPase, and on 0, consumption. Hu et aL2' also reported that the total 
ginseng saponins caused a dramatic inhibition of the activity of Na/K ATPase, 
Mg2+ ATPase, and CaZ+ ATPase in rabbit cerebral microsomes. Cao et ~11.~5 showed 
that Rb, exerted a noncompetive inhibition on Na/K ATPase activity of rat brain 
microsomes. The IC,,, was 6.3 + 1.0 pWI. The results are summarized in Table 1.15. 

Pharmacokinetics 

Absorption and Distribution: Early on, Rg, was found to be rapidly absorbed 
from the intestine and distributed into the liver, spleen, kidney, lung, and brain. 
The concentration of saponin in the liver and kidney was about 2 times higher 
than in other organs. A recent report by Takuno et al." showed a contrary result. 
They found that after oral administration of Rg, to rats, only 23% of the dose was 
absorbed after 2.5 h, and the rest remained in the small intestine. 

Rb, was not completely absorbed from the intestine. If it was given by 
intravenous injection, a two-compartmental elimination curve was indicated. Data 
obtained from different investigators varied greatly, depending on the animal used. 
Results are presented in Table 1.16. 

Plasma protein binding of Rg, was found to be 24 k 4%. 
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Table 1.15 Effect of Ginseng on ATPase Activity 

Ca2+ ATPase MgZ+ ATPase oZ ~~~~~~~~i~~ 

Tissue Total ATPase (luM/Pi/mg proteinlh) (KM 0, /ma tissue) Ref. 

Heart muscle 
Control 
Ginseng #6 

(500 pgltube) 
Brain rnicrosomes 

Control 
Ginsenoside 

0.1 mg/rnl 
1.0 rng/ml 

~~ - 

Rat Brain Synaptosomal Na+/Kt ATPase Ca2+ ATPase 31 

membranes (flMIPilmg proteinth) 

Control 5.97 + 0.46 5.10 f 0.8 (6) 
Total ginsenosides 16.59 + 0.38 3.89 + 0.29 (6) 

(0.25 rnglml) 
Rb, (0.2 mglml) 8.82 f 0.47 4.48 + 0.08 (6) 
Rg, (0.2 rng/ml) 7.27 f 0.16 5.06 + 0.1 (6) 

Rb, + Rgz 7.28 f 0.24 
(0.2 rng of eachlml) 

a Mean f SE (number of experiments). 

Table 1.16 A Summary o f  Pharmacokinetic Data Obtained 
from Different Animal Species 

Parameter 

two t,p "d CI Kel 
Animal Ginsenoside (min) (h) (I/kg) (I/kg/h) (mirr') Ref. 

Mini-pig (i.v.1 Rb, 20 16 0.16 0.18 0.13 X 10" 30 

Rg1 27 0.36 13.6 0.025 
Rat (i.v.) R ~ I  14.5 

Rgl 6.3 
Mice (i.v.) Rg, 4.2 25 44 1.2 29 

Excretion: Rb, was excreted in the urine mainly in an unmetabolized form. Within 
20 h after intravenous injection, the amount appearing in the urine is 44.4 + 2.6% 
o f  the dose given. A very small amount (0.8 * 0.6%) is excreted in the bi le and 
appears in the feces. 

Adverse Effects: m e  Herbal Classic of the Divine Plowman1 states that ginseng is 
nontoxic. Recent investigations reported that the LD,,, in mice was 5 &/kg for 
ginseng powder (oral) o r  16.5 rnl for ginseng extract administered subcutaneously. 
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Clinical trials on patients using 3% ginseng tincture up to 100 ml showed slight 
irritation and excitation. If the dose was increased to 200 ml, urticaria, itching, 
headache, dizziness, hemorrhaging, and insomnia were reported. These were 
described as ginseng-abuse syndrome."However, because of the high cost and 
rarity of this herb, no report has ever been recorded of death or poisoning from 
an overdose of ginseng. 

Recently, a case of ginseng-mduced diuretic resistance has been reported in 
a patient suffering with membraneous glomer~lonephritis.~~ Ryn and Chiens4 also 
reported the case of a 28-year old woman taking ginseng 25 g, who had a severe 
headache. A cerebral angiogram showed she was suffering from cerebral arteritis, 
probably a kind of ginseng toxicity. 

Therapeutic Uses 

Revival of Dying Patients: Ginseng is reputed to be effective in shock, collapse 
of the cardiovascular system, hemorrhaging, and heart failure. Clinical trials on 
volunteers show that ginseng extract can slow down the heart rate and reduce 
oxygen demand, but the mechanism of action is very debatable. 

In Chinese medical journals, there have been reports on the effectiveness of 
a ginseng decoction in combination with other herbs in the treatment of cardio- 
genic shock and acute myocarditis. Shen et a1.5' used ginsenosides in the treatment 
of E. colz endotoxin-induced septic shock in dogs and reported that ginsenosides 
can prevent the inhibitory effect of endotoxin on myocardial function and restore 
falling blood pressure. 

Antihypertension, Antianemia, Antiangina, and Coronary Atherosclerosis: The effec- 
tiveness of ginseng tincture in hypertension is inconsistant and controversial. 
Sometimes it lowers blood pressure; at other times it raises it. In traditional Chinese 
medicine it was recommended that chewing ginseng may revitalize the yin and 
the yang by raising blood pressure. 

Because of its definite effect in lowering serum cholesterol levels and raising HDL 
levels, continuous administration of ginseng has been widely applied in the treatment 
of hypertension. It has been recommended primarily in the form of a tincture. 

Diabetes Mellitus: Ginseng is effective in the treatment of mild hyperglycemia. 
Usually, blood sugar levels can be lowered to 40 to 50 mddl  after continuous 
administration for 2 weeks. In severe diabetic cases, ginseng alone is less effective. 
However, it was reported that ginseng in combination with insulin will reduce 
the required dose of insulin and prolong the hypoglycemic effect of insulin. 

Rejuvenating and Revitalizing: Middle-aged Chinese males often use ginseng as 
a remedy for impotence and to increase sexual desire. Such claims have not been 
substantiated. It has been theorized that the amino acids or peptide principle of 
ginseng may have an effect on nitric oxide (NO) synthe~is.3~.33 

Neurological Symptoms and Mental Fatigue: Ginseng can reduce oxygen depri- 
vation of brain tissue and improve mental and neurological performance. Ginseng 
has been effective in the treatment of persons suffering from neurasthenia, 
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moodiness, headache, and insomnia. Reports from Shenyang Military Hospital 
showed that in 50 cases of polio, ginseng extract greatly improved the patients' 
muscle strength and skin circulation. 

Coughing and Headaches: American Indians used ginseng ( P  quinquefolium) in 
treating coughs, headaches, and fever. They also used the herbs t o  "strengthen 
mental process." 

Gastrointestinal Malfunction: Ginseng is listed in most Chinese pharmacopoeias as 
a tonic to stimulate gastric secretion and to accelerate recovery from chronic illness. 
Elderly persons take ginseng tincture to stimulate their appetite and reduce weakness. 

Anticancer Activity and Stimulation of the immunologic System: Clinical trials using 
ginseng in the treatment of cancers of stomach, liver, pancreas, or intestine showed 
a progressive improvement. Patients reported an increases of appetite, body 
weight, and reticuloentothelial cell counts. 

Hematopoetic Stimulation: Ginseng can stimulate reticulocyte formation from the 
bone marrow and increase 5yFe uptake. In folk medicine, it is used in the treatment 
of anemia. 

Preparations 

The common preparation of ginseng is ginseng root. It is sliced for chewing or 
prepared in wine in the form of a 3% or 10% tincture. In the American market, 
ginseng tablets or capsules sell over the counter as "natural product." The traditional 
Chinese medical texts have listed many ginseng decotions and powders which 
include Du-seng Tong (soup), Sengfu Tong (soup), Qui-pi Tong (soup), Ginseng 
Four Yi Tong (soup), Sen-mag mixture, and others. 

A ginseng injection (10% 2 ml/ampule) is used intramuscularly. 
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GINSENG-LIKE HERBS 

The dried root and rhizome of Acanthopanax senticosus 
(Rupr. et Maxim.) ~ a r m s j  also known as Eleutherococcus senticosus 

Figure 1.8 C i  Wu Jia or North Wu Jia Pi. 

This herb is commonly sold on the market as Siberian ginseng. The Chinese also 
called it North Wu Jia Pi ( &  h)))L). It has frequently been confused with two 
similarly named herbs: (1) Wu Jia Pi ( & + & o r  South Wu Jia Pi), the root of 
Acanthopandx gracilistylus (W.W. Smith) and (2) Xiang Jia Pi ($&&, the 
fragrant Jia Pi), the bark of PeripIoca (see Chapter 2). 

In his article, H u ~ ~  described the differences between these herbs, giving a 
detailed picture of each plant. Through a microscope, it can be seen that the 
parenchyma cells of these plants are different. Fur example, the parenchyma cells 
of Periploca have prismatic crystals; the herb has a distinctly bitter taste. Eleu- 
therococcus, on the other hand, has druse-type crystals in the parenchyma cells 
and the bark has no taste. 

Chemistry: Several substances have been isolated from Ci Wu Jia 

1. The glucosides 
b-Sitosterol glucoside, C35H6006 
Eleutheroside B,, C,,H,,,O,, 
Eleutheroside C, C,H,,O, 
Eleutheroside D, E, F, and G 

2. The nonglucosides 
I-Sesamen, C2,H,,06 . Syringaresinol, C2,H2,0, 
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Other glucosides have been isolated from the leaves. They are eleutheroside 
I, K, L, and M; their structures differ significantly from those isolated from the bark. 

Eleutheroside B1 Eleutheroside C 

Eleutheroslde I a OH 
Eleutheroslde K b OH 
Eleutheroslde L a c 
Eleutheroslde M b c 

K= R I =  
Acanthoside B 6-D-glu H 

Acanthoside D 0-D-glu 0-D-glu 
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A related species of the Acanthopanm family is the short stemmed Wu Jia 
($$&j&,, or the root of A. sessilzflorus Seem. It contains the following substances: 

Acanthoside A, B, C, and D 
I-Sesamen 
I-Savinin, C,,HI6O6 

Both Ci Wu,/ia and short stem Wu Jia are used as ginseng-substitutes, thanks 
to their wide availability within China and their low cost. 

Actions: The Herbal Classic of the Divine Plowman1 lists this herb in the upper 
class. As a ginseng-like herb, less expensive and widely available, Chinese folk 
medicine used it to strengthen qi, remedy the weakened heart, and relieve 
abdominal pain, headache, and various women's diseases. It is also popular in 
treating impotence, in energizing the growth of bone and muscle, improving 
memory, and prolonging life span. Chinese treat this herb as a "gold card." 

It has been shown that the saponins isolated from Ci Wu Jia produce a 
protective effect on myocardial infarction and can lower blood sugar levels of 
hyperglycemic mice, but it less effective in normoglycemic animals.5' 

Given to oxygen-deprived animals, Ci Wu Jia's saponins can increase their 
survival time. Clinically, it can reduce heart palpitations and headaches due to 
high-altitude hypoxia syndrome. 

Ci Wu Jia has a Ca2+ channel-blocking effect. Experiment shows that saponins 
isolated from this herb can inhibit the spontaneous contractility and electrical 
parameters of the action potential of cultured myocardial cells. Such a n  effect can 
be reversed by the calcium ion. 

Ci Wu Jia saponins also have a stimulating effect o n  the ACTH-cortisol system 
and on lowering of blood pressure and blood sugar levels. 

In the CNS, the herb exerts a tranquilizing effect. 
Polysaccharides: according to Wagner,"6 there are four polysaccharides isolated 

from Acanthopanax, with molecular weights ranging from 15,000 to 200,000. They 
are immunostimulating agents. 

Therapeutic Uses: Traditional Chinese medicine recommends this herb for the 
replenishment of body functions and to promote digestion. It is also said to 
enhance male sexual functions and to relieve mental strain. 

WU JIA PI @fi?Jkl OR SOUTH WU JIA PI (&&b& 
Dried root bark of Acanthopanax gracilistylus W.W. Smith 

Chemistry: The herb is grown widely in the provinces of Sichuan, Yunnan, and 
Guizhou. However, in other areas in China apothecaries have used various 
acanthopanax species for the prescription, including A, sechuenensis, A, lencur- 
rhizin, and A. girallic Harms. 

The herb contains 0.12% alkaloids, 3.78% saponins, 4% glycosides, 0.13% 
vitamin A, and 3 to 5% volatile oil; its principle is coumarin, C6H,0,, arachidic 
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acid, and linoic acid. The aromatic odor of the bark is credited to its content of 
4-methoxysalirylaldehyde. 

An anti-inflammatory diterpene has been isolated recently from the root." An 
alkaloid glucoside, 6-isoinosine, was isolated from the root of A. girallic from 
Sichuan province of China. 

The genins of the glycosides are pregnene-P-20a-diol and pregnene-3P-l6a- 
2Oa-triol. 

Actions: Wu Jia Pi is listed in the upper class of the Herbal Classic, especially 
for its anti-inflammatory and analgesic effect. The popular wine, Wu Jia Pi wine, 
is widely used in folk medicine as a ginseng-substitute. Beng et al." reported that 
A. girallic has a tranquilizing and calming effect similar to reserpine. It synergizes 
the barbiturate action to antagonize the central stimulating effect of amphetamine. 
The herb also has an analgesic and antipyretic effect on the CNS. 

The essential oil of the plant can inhibit the growth and DNA synthesis of 
human leukemic cells (K-562), but exerts no effect on  normal leukocytic cells.7" 

Therapeutic Uses: Wu Jia Pi is used to treat rheumatic arthritis, bone muscle 
aches, scrota1 edema, Wu Jia Pi wine is considered to be a tonic and an aphrodisiac. 

ZHU JE GINSENG (flq~9) 
The root of Panax japonicurn C.A. Meyer  

Zhu Je ginseng contains the following active ingredients: 

Chikusetsa saponin 11, C,,H,,,O,,~ZH,O 
Chikusetsa saponin IV, C47H,40,,.4H,0 
Ginsenoside Ro 

This herb has been widely studied by Japanese investigators. It is commonly 
used commercially as a substitute for the Manchurian or Korean ginseng. 
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JlAO CHlU LAN (@$%$ 
The dried root of Gynostermma pentaphyllum (Thunb.) Makino 
(Cucurbitaceae) 

Chemistry: This plant is widely distributed throughout the Yantze valley, and in 
Korea and Japan. It contains 82 saponins, of which most are panaxatriol and 
panaxadiol, structurally similar to ginsenosides Rb,, Rb3, Rd, and F3. The saponin 
content of these roots is relatively higher than the ginsenoside content of ginseng 
root. They are named glypenoside~.~~ 

R1 = R2= Rg= R4= 

Yix inos ide  OH H Glu-glu- Glu-Rham. 

Gypenoside X L I V  H OH Glu- Glu-glu- 

Gypenoside X L I I  H OH Glu-glu- Glu-glu 

Gypenoside Rbl H H Glu-glu- Glu-glu- 

Actions: The gypenosides posses a regulating effect on lymphocyte transforma- 
tion and DNA polymerase activity. Similar to ginsenosides, gypenosides have a 
protective effect against myocardial and cerebral ischemia; they can relax ischemic 
heart ventricles." 

Gypenosides inhibit Nat/K+ ATPase of rat heart and brain tissue noncompet- 
itively. The ID,,, was 58.79 k 8.05 mg/l for heart muscle and 52.07 k 6.2 mg/l for 
brain tissue.z5 

Like ginseng, this herb can lower blood sugar levels and protect hepatic 
function. 

Clinically, it has been tried in the treatment of malignant cancer and it has 
been reported that its administration elevates the immune activity of patients.g2 
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CARDIAC HERBS 

For centuries, European folk medicine recommended foxglove or strophanthus 
for the treatment of congestive heart failure. Many Chinese herbs display phar- 
macological actions similar to foxglove, but have been largely neglected due to 
the dominance of ginseng as the perferred cardiac treatment. 

Only in the last century were digitalis preparations introduced by missionary 
medical personnel and subsequently adopted by Chinese physicians. Since the 
1949 Communist revolution, the present Chinese government has encouraged 
medical professionals and the pharmaceutical industry to prepare and to grow 
Chinese cardiac herbs as a substitute for digitalis. However, the costs of isolation 
and purification of pure glucosides from the herbs is higher than that of the 
imported drugs. Additionally, there is little standardization in the decoction or 
tinctures of these herbs and even less scientific assessment of their therapeutic 
value. Because the supply and dosage of those herbs are so uncontrollable, there 
is a long way to go before the use of these herbs can become practical. 

Toxic symptoms or drug interactions due to use of such herbs are unavoidable. 
A recent article in the Canadian MedicalAssociation Journal has reported a case 
of a patient developing high digoxin levels after taking eleutheroside-type tablets. 
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JlA ZHU TAO (k~"J"&b) 
The dried leaf, root, and flower of Nerium indicum Mill. 

Figure 2.1 Jia Zhu Tao. 

Chemistry: The active principle of the herb is the glucoside oleandrin, C,,H,,O, 
(folinerin). After hydrolysis, it produces oleandrigenin and the sugar oleandrose. 
It also contains a noneffective glucoside adyerin, (C,,H,,O,), and rutin (C,,H,,O,,,). 

H2O 
oleandrin -t oleandrigenin + oleandrose 

COCHJ 

CH3 

Oleandrose -0 

Oleandrin (folinerin) Oleandrose 
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Table 2.1 Cardiotonic Effect of Jia Zhu Tao 

Cardiotonic Efficiend 

Jia Zhu Tao 

Dose"igitalis leaf Leaf Stem bark Wood Flower 

0.08 44 47 80 33 0 
0.10 75 64 100 100 66 
0.1 2 95 90 90 100 100 

a g/100 g frog's weight. 
h Percentage of frog's heart arrested in systole. 

Recently, two cytotoxic pentacyclic triterpenoids have been isolated from 
Nerium oleander leaves; these are cis-karenin and trans-karenin. 

Actions: Like digitalis, oleandrin can increase myocardial contractility, slow heart 
rate, and increase stroke volume. In their early studies, Chou and Jang2 and Huang 
and Jang' reported that Jia Zhu Tao can accumulate in the heart muscle and 
produce a potent cardiotonic effect. Table 2.1 compares the cardiotonic effect of 
various parts of Jia Zhu Tao to the digitalis leaf. 

Animal experiments showed that the methanol extract of Jia Zhu Tao can 
potentiate the sleeping induced by hexobarbiturate and antagonize the convulsive 
effect caused by picrotoxin. Additionally, the extract iself has an analgesic effect. 

Safadi et 231.5 reported that patients ingesting large quantities of Jia Zhu Tao 
leaf accidentally produced a digitalis intoxication-like syndrome, including a 
complete AV block and coma. After treatment with digoxin-specific FAB antibody 
fragments, the patients recovered. 

The intestinal absorption of oleandrin in the pigeon is about 53%. 

Toxicity: Oleandrin is toxic. The minimum lethal dose (MLD) for the pigeon is 
0.44 mg/kg, compared to an MLD of 0.77 mg/kg for digitoxin. Common side 
effects include nausea, vomiting, and diarrhea. Occasionally, it may cause sleep- 
iness and cardiac arrhythmias. 

Thereapeutic Uses: Once used by the Chinese to treat psychosis, Jia Zhu Tao is 
now primarily used to treat congestive heart failure. Generally, it takes about 1 
to 3 d after administration to show an effect. The heart rate gradually decreases, 
urinary output increases, and edema of the lower extremities will disappear. Case 
reports, however, do not indicate that the benefits of oleandrin are equal to or 
better than those of digitoxin. 

Preparation: Tablets or capsules contain 0.05 to 0.1 g of the crude powder. The 
daily dose is 0.2 to 0.4 g, given in divided doses 2 to 3 times a day. 

The seed, flower, and leaf of Thevetia peruviana 

Chemistry: The seed of this herb contains several cardiac glucosides; they are 
thevetin A (C,,H,,O,), about 1.26%; thevetin B (C4zH6608), about 2.04%; and 
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peruvosides A, B, C, and D. In addition, the seed also contains theveside, 
theviridoside, and cerberin. There is also a nonglucoside flavone, vertiaflavone. 

The leaf of this herb contains thevetin B, L-(4-bornesitol. Recently, a new 
flavonol glycoside, the viridoside derivative was isolated from the leaf. The bark 
of the rhizome tastes bitter and contains several glycosides and lupeol acetate. 

R= 

A CHO 

B CH) 

Cl l ,  R = 

Peruvoside A C H O  

Peruvoside B CH3 
Peruvoside C CH20H 

Peruv~side D Cooti 

Vert l  af 1 avone 

Theveside B-OH H H H 8-Epiloganin H @-OH H 

Thevirdoside %-OH H H CH3 Shanzhoside 8-OH H 8-OH 

Geniposide H H H CH3 methylester 

Lamiridaside %-OH @-OH B-OH 

Actions: The pharmacological and toxic effects of this herb are similar to those 
of digitalis. Animal experiments have shown that the potency of thevetin A and 
B on the heart is approximately 1/8 of that of strophantin G .  Table 2.2 presents 
a comparison of the effects of thevetin and strophantin G. 
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Table 2.2 Potency and Toxicity of Thevetin 

Dose causing heart arrest in systole 
(mg/kg of body weight) 

Drug Frog Cat 

Thevetin 4.0-5.0 0.85 
Strophanthin C 0.5-0.6 0.1 2 

It was reported that thevetin A and B, plus the other glucosides of the herb, 
possess a tranquilizing effect and can prolong sleep time induced by barbiturates. 
Ye and YangQeported that peruvoside B showed a competitive inhibition on 3H- 
ouabain binding to the Na/K-ATPase isolated from the guinea pig heart muscle, 
suggesting that they act on the cardiac muscles on the same mechanism as ouabain. 
Loi et aL4 found that peruvoside B has a remarkable tranquilizing effect. Clinical 
trials on 357 cases of congestive heart failure showed a 78.4% effective rate. 

Thevetin can be quite toxic. Brazilians have reported that a 20% Huang Hwa 
Jia Zhu Tao extract can effectively kill off slugs and snails in the rice field within 
40 to 50 min. 

Like digitoxin, the plasma concentration of thevetin can be immunoassayed 
with the antidigitoxin antibody as a marker. 

This herb is administered either as a thevetin tablet of 0.25 mghblet  or a 
digitalized dose of 1.5 to 2.5 mg. A maintenance dose consists of 0.25 m d d .  For 
injection administration, an injection ampule is prepared from 0.25 rng/ml diluted 
in a 5% glucose solution. 

YANG G U O  N A U  

The seed of Strophanthus divaricatus (Lour.) Hook. et Arn. 

The plant is grown mainly in the Kwangtong, Kwangsi, and Guizhou provinces 
of China. The pharmacopoiea states that the herb is toxic and should not be 
taken orally. 

Chemistry: Cardiac glucosides constitute 9 to 10% of the herb. These include: 

divaricoside (C,,H,,Od 
divostroside 
sinoside 
sinostroside 
caudoside 
caudostroside 
sarmutoside 

Among these glucosides, divaricoside occurs in greatest amounts within the seed 
and has the most potent cardiac effect. 
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R = R = 

D i v a r i c o s i d e  L-oleandrose S inos ide  L -o leandrose  
D i v o s t r o s i d e  L - d i g i t a l o s e  S i n o s t r o s i d e  L - d i g i t a l o s e  

R = 

Sarmutoside D - s a r ~ e n t o s e  

y-Caudoside L -o leanarose  

+ Caudost ros ide  L - d l g i t a l o s e  

I I 
I I - (1-011 HO- C-Ii 

I I 
11o--(:-11 H-C-011 

Actions: The cardiac glycosides of Yang Guo Nau have a cardiac-stimulating 
action similar to strophanthin. They cause an increase in myocardiac contractility, 
slow the heart rate, and increase cardiac output. The onset of action is relatively 
fast and its cumulative effect is small. 

The combined potency of Yang Guo Nau glucosides is about 1/4 to 1/2 that 
of strophanthin G, but the LD,, is almost equal. Yang Guo Nau glucosides exert 
a significant diuretic effect, probably due to the improvement in cardiac function. 
They also have a tranquilizing effect. In small doses, the glucosides can stimulate 
uterine contractions. 

Toxicity: The intestinal absorption of these glucosides is slow and incomplete. 
Oral administration is therefore not recommended, nor is subcutaneous or intra- 
muscular administration advised, due to local irritating effect. 

The glucosides are metabolized in the liver at a rate slower than strophanthin. 
Complete elimination of the drug from the body requires approximately 5 d. The 
adverse effects are similar to those of strophanthin. These include gastrointestinal 
disturbances: nausea, vomiting, and constipation are common. Occasionally, car- 
diac arrhythmia may be observed. 
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Therapeutic Uses: Yan Guo Nau is used as a substitute for strophanthin K in 
treating heart failure. Contraindications include pericarditis, toxic myocarditis, 
acute and subacute endocarditis, shock, and circulatory collapse due to acute 
infections. 

Folk medicine used it in rheumatic arthritis. Externally it was used in skin 
diseases. 

Divasidium is a preparation prepared from a combination of total Yang Guo 
Nau glucosides. Intravenous administration is recommended, diluting an ampule 
of 0.25 mg/ml with glucose solution. 

The dried leaf and root of Apocynum venetum 1. 

Chemistry: Luo Bu Ma contains several glucosides, including: 

cymarin 
strophantidin 
K-strophanthin-P 

W isoquercitrin 
quercetin 

The leaf also contains rutin and neoisomtin. 

Actions: The glucosides of this herb can increase myocardial contractility; the 
action is similar to strophanthin, but is less potent. It lowers blood pressure, 
increases bronchial secretions, and produces a diuretic effect. 

Toxicity: The toxicity of this herb is relatively low. Adverse effects generally 
include dry mouth, nausea, vomiting, diarrhea, and loss of appetite. 

Therapeutic Uses: Luo Bu M a  was used in traditional Chinese medicine to check 
hyperactivity, yang of the liver, to remove "heat," lower the blood pressure, and 
as a diuretic. Currently, it is primarily used in treating heart failure, hypertension, 
and edema. It can be used to treat liver ascites, edema of pregnancy, and on 
occasion, to treat chronic bronchitis and influenza. 

The herb is prepared as an 8% decoction. This is taken in doses of 100 ml 
b.i.d. until the heart rate slows to 70 to 80 beat/min; subsequently, a daily 
maintenance dose of 50 ml is administered. The Luo Bu Ma leaf is also used as 
tea, with the dose titrated by the patient himself. 

WON N I A N  QlNC (&$) 

The dried rhizome and leaf of Rhodea japonica Roth 

Chemistry: The plant contains 4 cardiac glucosides, including Rhodexin A, B, C, 
and D. 
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" i d e x i n  R =  R1= 

OH H rhamnose 

11 H OCOCH-, rhamnose 

Actions: These glucosides have a digitalis-like effect on heart muscle. Rhodexin 
A, B, and C are slightly more potent than digitoxin (approximately threefold); the 
oral absorption of these glucosides is not complete. The oral dose required is 
approximately 10 times greater than the intravenous dose. 

In low concentrations, the glucosides can cause vasodilatation of the extremities 
and coronary vessels. In higher concentrations, however, they can cause vaso- 
constriction. Additionally, they increase gastrointestinal contraction, frequently 
resulting in severe abdominal pain and diarrhea. The glucosides also increase 
uterine contractions. 

Won Nian Qing is also used as an emetic. It has an emetic effect via direct 
local irritation of the gastric mucosa and stimulation of the chemoreceptor trigger 
zone (CTZ) of the medulla oblongata. 

The plant is also reputed to have an antibacterial effect, especially against 
diphtheria bacteria. Toxicity is similar to that of digitalis, with nausea, vomiting, 
diarrhea, loss of appetite, dizziness, and sweating as common adverse effects. In 
severe cases, it may cause arrhythmias and heart blockage. The MLD of rhodexin 
A to a cat is 0.1059 mg/kg body weight. 

Therapeutic Uses: Folk medicine presribed this herb as a cardiotonic, diuretic, 
antipyretic, detoxicant, and hemostatic. Primary uses of this herb today are in the 
treatment of heart diseases such as heart exhaustion or cardiac arrhythmias. 
Additionally, it has been administered in cases of diphtheria and dysentery. Reports 
show that diphtheria patients who received this herb daily for 5 to 6 d saw an 
improvement in symptoms and a removal of bacteria from the sputum; therapeutic 
effects in these cases were slightly below those of antitoxin treatment. 

Preparation of the herb occurs in several forms: 

1. Decoction of the leaf or root, administered at 30 to 45 g/d. 
2. Injection ampule equivalent to 0.5 g crude herb per milliliter, diluted with 

glucose solution for intravenous injection. 
3. Rhodexin injection, containing rhodexin at 1.1 mg/ml. 
4. Vinegar extract: 40 gm in 100 ml vinegar, extracted for 24 hrs. Remove 

residue and dilute with water to 200 ml for a final concentration of 20%. 
This extract is used in the treatment of diphtheria or dysentery. 
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FU SHOU C A O  ( & k v  ) OR BlNC LIAN H W A  

The whole plant of Adonis chrysocyathus Hook. F. et Thon., 
A. brevistyla Franch., A. vernalis L., and A. arnurensis Regel et Raddle 

Chemistry: The plant contains the following glucosides: cymarin (C,,,H,,O,), 
corchoroside A, and convallatoxin, C,,H,,O,~,. Other than these, there are many 
substances that have been isolated. 

Corchoroside A 

E;lT--) J 
\ 

CH, C-C -C-C-C 0 
/ l I I I  OH 
H OH H H H 

R = 

Fukujusone H 

12-0-Benzoyli solinelon 

HO 12-0-Nicotinoylineolon 
0~43 

Adonilide Fukujusonorone 

Isoramanonc tl Pergularin 

Nicotinoylisoramanone 
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Actions: This herb exhibits a digitalis-like action on the heart muscle. Oral 
absorption is poor, requiring an effective dose approximately four times greater 
in quantity than an intravenous dose. Its action is fast, but duration is short. 
Additionally, the herb has a tranquilizing effect. 

Toxicity: Toxicity is similar to strophanthin. The MLD to a cat is 46.2 mg/kg body 
weight. 

Therapeutic Uses: The herb is used in the treatment of heart disease and CNS 
depression. It can be used as a diuretic, due to its direct inhibition effect on 
tubular reabsorption of Na, K, and CI ions. 

The herb is administered chiefly as a preparation called adonisidurn, which 
contains all of the plant glucosides at 0.5 m d 2  ml/arnpule; this is diluted with a 
glucose solution for intravenous drip. For oral administration, the tablet form 
contains 0.5 mg glucosides per tablet; one tablet is taken t.i.d. 

L I N G  LAN ($$$ ) 
The whole plant or root of Convallaria keiskei Miq. 

Chemistry: Ling Lan contains the following glycosides: 

Convallatoxin 
Convalloside 
Convallamarin 
Convallatoxol 

Conval latoxin 

Convalloside 

Conval latoxol 

R = R1 = 

CHO L-rhamnose 

CHO L-rham-0-glucose 
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R =  

Convallasaponin A H 

Convallasaponin B Q-L-arab. 

Glucoconvalla- 
saponin A H 

Glucoconvalla- 
saponin B n-L-arab 

Actions. This herb has a digitalis-like cardiotoxic action which is approximately 
1.22 times more potent than that of strophanthin. The onset of action is fast, but 
the duration of action is short. It is mainly detoxificated in the liver. 

Toxicity: The herb is toxic, with a lethal dose for mice of 1.61 0.12 mg/kg 
(i.p.). Adverse effects include nausea, vomiting, and dizziness. Occasionally, 
arrhthymia may occur. 

Therapeutic Uses: Ling Lan is used in the treatment of heart disease. There are 
two primary forms in which the herb is administered. It can be prepared as a 
10% tincture in wine, with 1 ml given 4 t.i.d., or a total of 4 ml/d; the maintenance 
dose is 1 ml/d. It can also be injected, with injection ampules prepared at 
0.1 mg/ml. 

XIANC JIA PI ($b& 
The dried root bark of Chinese silkvine, Periploca sepium Bye. 

Chemistry: The primary active agent of the herb is periplocin (C3,H,,013), a 
cardiac glucoside. The root of the plant contains 0.02% periplocin. On hydrolysis, 
periplocin gives two sugars and a genin, periplogenin. XiangJia Pi also contains 
glycoside K, C4,H6,O1,, which is a glucoside with three sugars, and glycoside H, 
C,,H,,O,,, which is a glucoside with five sugars. Their structures are as follows: 

Periplocin 
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Glycosid~ K Glycosidc 11, 

Actions: It should be emphasized that because of the similarity in names, this 
herb is frequently confused with Wu Jia Pi @, which is the active ingredient 
of a Chinese medicinal wine, Wu Jia. Pi Wine (3h&a. Wu Jia Pi is the root 
from Acanthopanm gracilistylw, a ginseng-like herb (see Chapter 2), popular in 
southwest China as a tonic and an aphrodisiac. 

The pharmacological action of Xiang Jia Pi is similar to that of strophanthin. 
Bioassay analysis reports that one cat unit of the glucoside, periplocin, is 0.121 mg. 
It has anti-inflammatory action. 

Toxicity: Similar to strophanthin, Xiang Jia Pi is quite toxic. The lethal dose for 
a cat is 1 &'kg. 

Therapeutic Uses: Xiang Jia Pi is used in folk medicine as both an antirheumatic 
and cardiotoxic, and is claimed to reinforce bone and muscle tissue. 

The herb is administered orally, with crude periplocin in tablet form at a 
concentration of 10 mg per tablet. The normal dose is 2 tablets t.i.d. 

FUZI( / ' f iT)ORWUTAO(,& )OR 
ZHI XHAN E GI KAO ($1 &,$f 

The prepared aconite root, Radix aconiti praeparata 

Chemistry: The plant contains various alkaloids including: 

aconitine (C,,H,,O,,N), 0.1% 
hypaconitine (C33H,501,N), 0.1% 
mesaconitine (C3,H,5011N) 
talatisamine (C,,H3,05N) 
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Aconitine 

The raw root has a high content of these alkaloids. After preparation (oven- 
roasting, then decoction), the content of alkaloids and potency are greatly reduced, 
as is toxicity. 

Actions: Fu Zi is toxic to heart muscle and is used as a cardiotonic. As an isolated 
heart preparation, it causes a temporary increase in myocardial contractility, 
followed by a decrease, and then an irregular cardiac rhythm. 

The herb has an analgesic effect. Its potency is about one tenth that of 
morphine, but its toxicity is about 300-fold that of morphine. It also has a local 
anesthetic effect but is more toxic than procaine. 

F u  Zi also acts as an anti-inflammatory agent, probably due to an indirect 
stimulation of the ACTH-corticosterone system. Urinary 17-ketosterone excretion 
increased after F u  Zi administration. In addition, this herb can lower plasma 
cholesterol and reduce atheromata formation. 

Toxicity: The herb and its alkaloids are very toxic. The LD,, for mice is 0.3 mg 
aconitine per kg ( s . 4  or 17.42 g of prepared aconite root/kg (oral) or 3.5 d k g  
(i.vJ. 

Toxic symptoms include bradycardia and irregular rhythm. The specific adverse 
effect depends on how the aconite preparation is prepared and how long it is 
decocted. Patients usually lose sensation in the mouth and tongue after drinking 
the F u  Zi decoction. Nausea and vomiting may occur, as well as spasm of 
extremities and cardiac arrhythmias. 

The intestinal absorption of the alkaloids is relatively fast. Because of this, 
gastric lavage is recommended in case of overdose. 

Therapeutic Uses: F u  Zi is used in traditional Chinese medicine as a cardiotonic, 
to restore yang in the treatment of collapse and shock, to warm the kidneys, and 
to reinforce yang in the relief of pain. 

F u  Zi is primarily prescribed in decoction. It is the major in redient of several 
Shi-I Tang (soup) (@j&$l. FU h Tong 
Clinical trials using prepare Fu Zi injection 
on angina and cardiac exhaustion. 
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,IAN SUI FUAN HOU (&@%33(% 
The seed of Antiaris toxicaris (Pers.) Lesch. 

Chemistry: The herb was used by archers as an arrow poison, which is how it 
earned its name. Jzan Suz Fuan Hou means "closing the larynx after reaching the 
blood." It contains a number of cardiac glucosides, all of which are toxic: 

R =  R = 
Peripal loside 6-deoxyal lose Strophal loside 6-deoxyal lose 

R = R = 
Antiogoside 6-deoxyallose Antialloside 6-deoxyallose 

0-Pnt ioside 6-deoxyglucose a-Antiarin 6-deoxyglucose 

Antioside rhamnose 0-Antiarin rhamnose 

Malayoside 

Actions: The alcohol-based extract of this herb exerts a cardiotonic effect and 
increases blood pressure and cardiac output. Feeding it causes severe vomiting 
in dogs; large doses will cause cardiac arrhythmia and fibrillation. LD,,, for the 
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frog is 0.8 mg/kg, the MLD of a-antiarin for the cat is 0.116 mg/kg, of a-antioside 
is 0.142 mg/kg.' 

Therapeutic Uses: The herb is a cardiotonic, emetic, and lactogenic agent. The 
seed was used as an antipyretic and to treat dysentery. 

TANG JIE (ey) 
The whole plant of Erysimum cheiranthoides L. 

Chemistry: Tang Jie contains several glucosides and their hydrolysis products. 
Some of them are similar to digitalis, but their pharmacological actions are not 
yet completely understood. The glucosides include: 

erysimoside (C35H5201,) 
erysimosol (C35H53014) 
erychroside (Cs5H5,0,,) 
helveticosol 
erythriside 
corchoroside A (C2,HoO9) 
erycodin glucoside L (C,5H5,01,.2H20) 
desglucorycordin glucoside I (C3~M5001,.21~20) 

a erysimotoxin (C,,H,,O,) 
strophantidine 
cannogenol 
anhydrocanescegenin 
canescein 

R = R = 

Erysimotoxin -a lg i toxose  Cannogenol H 
Erysimosioe -digitoxose-0-glucose Erycordin -desoxygluc.-0-glucose 
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ANTIARRHYTHMIC HERBS 

Figure 3.1 Ku Seng (the dry root). 

/' 
The dried root of Sophora flavescens Ait. (Leguminosae) 

Chemistry: This root contains several alkaloids, which are the major active 
principles responsible for the antiarrhythmic effect. These include: 

d-matrine 
d-oxymatrine 
d-sophoranol 
cytisine 
Canagyrine 
Cbaptifoline 
I-methylcytisine 
l-13-ethylsophoramine 
trifolirhizin 
norkurarinone 
kuraridin 
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1 - S ~ ~ h o c a r p i n e  Ethylsophoramlne d-Matrine R =H d-Oxymatrine 

9$33-,i4 
Jto 0 R = R 1 =  

Kurarinone CH3 H 
Norkurarinone H H 

Isokurarinone H CH3 

Kuraridinol 

0 

R = 
1-Methylcytisine CH3 
Cytisine H 

Kuraridin 

0 1-1 

R = R ,  = 

Kurarinol CH3 H 

Neokurarinol CHj  CH3 

Copyright 1999 by CRC Press LLC



0 0.1 0.3 1 3 '0 

Motrine mM/L 

Figure 3.2 Effect of matrine on heart rate and myocardial contraction. (From Xin, H. B. 
and Lin, S. F., Acfa Pharmacol. Sin., 8, 501, 1987. With permission.) 

Actions: Ku Seng's primary use is as an antiarrhthymic. It slows the heart rate, 
increases cardiac conduction time, and decreases myocardial excitability. Such 
effects are not influenced by atropine nor P-adrenergic agents. Cats which received 
an intravenous injection of 100% Fu Seng solution at 1 ml/kg showed a decrease 
in heart rate and a simultaneous increase in coronary blood flow. 

Studies showed that d-matrine exerted an antiarrhythmic action o n  animals by 
a direct inhibiting effect on atrial muscle. On guinea pig atrial muscle fiber, d- 
matrine produced a negative chronotropic and a positive inotropic effect. The 
agent also reduced the maximal driving frequency and inhibited the automaticity 
of the left atrial mu~cles .3~ Results are illustrated in Figure 3.2. 

In another animal experiment, d-matrine exhibited a significant antiarrhythmic 
effect on arrthythmias induced by aconitine, BaCl,, or coronary ligation. 

In mice, d-matrine was found to have a protective effect on lipopolysaccharide- 
induced nephritis. Hu et aL'3 reported that this principle can inhibit splenocyte 
proliferation and the release of interleukin IL-1 and IL-6 in vitro. 

It has been found that oxymatrin can raise the cytoplasmic CaZ+ levels and 
decrease CAMP concentration of human lymphocytes, but with no effect on cGMP 
nor on Ca2+ ~ p t a k e . ~ 5  

Other properties of Ku Seng allow its use as an antiasthmatic, an expectorant, 
a diuretic, and a natriuretic. Ku Seng also increases leukocyte count, and has 
exhibited antibacterial and anticancer properties. Chen et al, showed that Ku Seng 
exerts an inhibitory effect on  biosynthesis of virus protein, resulting in a reduction 
of virus repl i~at ion.~ 

Matrine derivatives also have an anti-inflammatory effect and can inhibit the 
increased vascular permeability induced by histamine. 

Oxymatrine is less absorbed from the intestine than matrine. When it is given 
orally or by intramuscular injection, it is mainly transformed into d-matrine, which 
is excreted in the urine. Approximately 24% of the dose is eliminated within 24 h. 
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Toxicity: In mice, a Ku Seng decoction had an LD, of 43 k 2.2 g/kg; for the 
crude alkaloid extract, it was 1.18 + 0.1 g/kg; and for the crystalline alkaloids it 
was 297 f 18 mg/kg (s.c.1. The LD,, of matrine was reported to b e  72.1 mg/kg 
in mice (i.v.1. 

Primary adverse effects are gastrointestinal disturbances, including gastric pain, 
nausea, vomiting, and constipation. 

Therapeutic Uses: Clinically, oxymatrine is effective in treating allergic contact 
dermatitis by inhibiting degradat ion of mast cells. 

Ku Seng is used in Chinese medicine to remove "heat" and dampness from 
the body, and as an anthelmintic and antipruitic. It is also used to treat irregular 
heart beat, exzema, acute dysentery, otitis media, acute and chronic conjunctivitis, 
and trichomoniasis. Its protective effect against X-irradiation2' also allows its use 
against leukopenia, while its diuretic effects are useful for edema treatment. 

Several preparations of the herb are used. In tablet form (2 g), general dosage 
is 3 to 10 tabs t.i.d.; the Ku Seng alkaloid may be administered in 50 mg tablet 
form, at a dose of 1 to 2 tablets t.i.d. In syrup form, 100 ml of syrup is equivalent 
to 50 g of raw herb. 

For treatment of leukopenia, intraamuscular injection is used a t  100 mg/ml, 
200 to 400 mg daily. Asthma patients may inhale the herb in aerosol form, at 400 
to 600 mg of alkaloid per 12-ml vial. 

For external uses, a Ku Seng preparation in oily form is applied on infected 
skin; in douche form, it is used for vaginal trichomoniasis. 

BA LI MA (I\@& OR NAO YANC HUA ($Y qg) 
The dried ripe Chinese azalea, or  fruit of Rhododendron molle 
C .  Don 

Chemistry: The major active principles of Ba Li  Ma are rhomotoxin, rhomedo- 
toxin, and asebotoxin. 

0t-i 

Rhomotoxin 

Actions: The herb slows the heart rate. When rhomotoxin is given intravenously 
to anesthetized dogs in a dose of 3.5 ~ g / k g ,  heart rates slow by 39%; at a dose 
of 20 pg/kg, the heart rate decreased by 70%. Atropine can block this bradycardiac 
effect. 
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Rhomotoxin also lowers blood pressure. Chen et al."ave rhomotoxin intra- 
venously to rabbit at a dose of 8 &kg and reported a marked drop in blood 
pressure. This can be blocked by either a,- or a,-adrenergic-blocking agents. The 
authors also reported that plasma renin activity is reduced after the injection. 

Other properties of the herb include an analgesic effect and the ability to 
inhibit and kill many household insects. 

Toxicity: In mice, the LD,, for rhomotoxin is 0.52 mg/kg (i.p.); in a decoction 
of the raw herb, it is 8.6 & 0.9 g/kg (oral). The common toxic signs and symptoms 
are sleepiness, hypotension, nausea, vomiting, slowed respiration, and decreased 
heart rate. 

Therapeutic Uses: Ba Li  Ma is used in the treatment of tachycardia, palpitations, 
and hypertension. It can be administered as adjuvant for anesthetic agents, and 
is also employed as an insecticide. 

Preparations of the herb include a rhomotoxin tablet (0.25 mg), at  doses of 2 
to 3 tablets t.i.d, taken orally. Intramuscular injection can be applied with an 
injection ampule of 1 mg/ml. 

A new antiarrh;thmic agent isolated from Radix dichroae: 
a quinazoline derivative 

Changrolin 

Actions: This agent causes reversible myocardial depression and inhibition of 
Nai/K+-ATPase activity, but not the Ca2'-ATPase on myocardial sarcolemma. Electro- 
cardiographic changes caused by this agent are similar to those found with quinidine 
and do not exceed the first-degree block when blood concentration is below 8 pg/ml. 
It is more potent than quinidine. An additive effect is seen when it is given together 
with disopyramide; a more-than-additive effect is seen when it is given with procain- 
amide. Nicotinamide or calcium chloride can potentiate its effect.' 

Shen et al.'Y.20 reported that, in experiments with dogs, changrolin administered 
intravenously in doses of 1 mg/kg/min for 6 min would decrease the heart rate 
significantly and prolong the P-R interval of the electrocardiogram (ECG). Subse- 
quently, they administered changrolin to 10 human patients at a dose of 
3.3 mg/min for GO min. In 5 of 7 patients, the ventricular ectopic beats (VEB) 
were completely suppressed when monitored appproximately 20 min after begin- 
ning infusion. In 2 other patients, the number of VEB was markedly reduced. In 
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one case, atrial fibrillation reverted to normal sinus rhythm after 45 min. There 
was no significant change in the cardiac index, total peripheral vascular resistance, 
or mean arterial pressure in those patients. 

Xu et al." studied the antiarrhythmic effects of this agent in 37 patients with 
arrhythmias. Each received an intravenous infusion of changrolin with a total dose 
of 500 mg administered at a rate of 3 to 3.5 mg/min. The plasma concentration 
of drug was maintained at a level of 2.5 pg/ml. The herb prolonged both PQ 
interval and QRS duration, with no observable side effects. 

Studies on guinea pig heart muscle have shown that changrolin significantly 
prolongs the action potential duration and prevents ventricular arrhythmia by 
decreasing Na' cond~ctance.3~ 

Yu et al.3' reported that changrolin can prolong the effective refractory period 
of atrial muscle. Li et al.'%lso showed that changrolin can protect against the 
chloroform-induced ventricular fibrillation in animals and nicotinarnide can antag- 
onize such antiarrhythmic effect of changrolin. 

TETRANDRINE (j$~&,&) 

Alkaloid isolated from Tetrandra root, Radix Stephania tetrandrae 

Chemistry: Japanese investigators were the first to study this herb chemically and 
pharmacologically. They identified the structure of tetrandrine as shown (see 
Chapter 8). 

Tetrandrine 

Actions: Tetrandrine can cause a hypotensive effect which may be related to its 
peripheral vasodilation or an impairment of vasoconstrictor tone mediated by vascular 
postsynaptic adrenergic a, receptor. It can reduce the toxicity of ouabain,7," but has 
no effect on contraction amplitude increments. It antagonized the positive chrono- 
tropic response to Ca2+ ions, but not the increase of CAMP and force of contraction 
induced by isoproterenol. It decreased the contractility and automaticity and pro- 
longed functional refractory period.' It was found that tetrandrine inhibits Ca2+ 
transmembrane movement, but it is not a selective Ca2+ channel blocker.'5 

Tetrandrine offers certain protection to myocardial infarct, antagonizing the 
action of ouabain on heart muscle. This action is abolished by addition of extra 
calcium to the medium, suggesting an inhibitory effect on the potential-dependent 
channel and preventing the influx of calcium  ion^.'^,'^ It prolongs the QT interval 
in ECG, depresses the automaticity of myocardial cells, and shows an antiarrhyth- 
mic effect. Further, it is a calcium antagonist in the uterus. 

Copyright 1999 by CRC Press LLC



Similar to verapamil, tetrandrine demonstrates a negative inotropic effect on 
the atrial myocardium by inhibiting Ca2+ influx into the cells and decreasing 
intracellular Ca2+ release.15 

Du and Huang%eported that tetrandrine inhibits calmodulin, suppresses the 
release of arachidonic acid, and decreases thromboxan formation. Che et al.2 
found that tetrandrine can protect against neuronal injury by blocking Ca2+ flux. 

Tetrandrine also improves the neurological functional recovery of the ischemic 
brain and inhibits the rise of cerebral cortex PGF,, content. 

Tetrandrine is a specific K+ channel bl0cker.~3 In alloxan diabetic rats, tetran- 
drine can lower blood sugar levels and repair the injured islet's P - ~ e l l s . ~ ~  

Tetrandrine has significant selective anticancer activity, especially against drug- 
resistant cancer ~ e l l s . 3 ~  Therapeutically, it may be beneficial because of its reversal 
effect on adriamyxin-resistant cancer. 

Other actions of tetrandrine include inhbition of platelet aggregation and a 
protective effect against CC1,-injured hepatocytes. 

Therapeutic Uses: Chinese folk medicine used the root as a diuretic, antiphlo- 
gistic, and antirheumatic. Recent studies on tetrandrine demonstrate that it pos- 
sesses an antiarrhythmic effect against either ouabein-induced or BaC1,-induced 
arrhythmias. Such an effect is less potent than that of verapamil or quinidine.3" 

Patients suffering from pulmonary hypertension were treated with tetrandrine 
for 2 weeks. Their pulmonary arterial pressure was decreased and arterial blood 
gas and right ventricular function were significantly impro~ed.~" '~ Since 1989, 
several clinical reports have shown that tetrandrine is effective in the treatment 
of pneurnosilicosis. 

Tetrandrine also exhibits an anti-inflammatory, analgesic effe~t .3~ Because of 
its effect in decreasing the production of collagen and hyaluronic acid of cultured 
human lung fibroblasts, tetrandrine has been used as an antifibrosis agent and is 
also effective in the treatment of liver fibrosis. 

Tetrandrine is also a potent immunosuppressive agent. Clinically it has been 
tried in autoimmune diseases and organ transplant. 

An anlkaloid isolated from many Chinese herbs; primary alkaloid 
found in Huang Lian, Coptis chinesis Franch. It is an isoquinoline 
derivative. 
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B e r b e r i n e  - log mol/l 

Figure 3.3 Effect of berberine on atrial rate. (From Wang, Y. H. et al., Acta Pharmacol. 
Sin., 8, 220, 1997. With permssion.) 

Actions: Berberine has a negative inotropic effect. Wang et al.27 reported that it 
can increase the functional refractory period of papillary fibers. As shown in 
Figure 3.3, this agent markedly reduces the atrial rate. 

Fang et al.1° induced ventricular fibrillation in anesthetized cats by electrical 
stimulation and subsequently administered berberine intravenously to the animals 
at a dose of 1 mg/kg. They reported that berberine decreases ventricular fibrilla- 
tion. Berberine was also found to increase the duration of the action potential 
(APD) and the refractory period of isolated papillary fibers in guinea pigs. 

Yao et a1.33 reported that berberine possesses a competitive a,- and 
a,-adrenergic blocking effect. 

The mechanism of berberine's antiarrhythmic effect is indicated by the studies 
of Wang and his associates28 on isolated rabbit sinoatrial and atrioventricular node 
preparations. They showed that berberine depressed the sinoatrial node by a 
prolongation of the action potential duration and effective refractory period. 

Other actions of berberine include inhibition of the release of arachidonic acid 
from cell membrane and the lowering of plasma level of PGI,.14 It also inhibits 
platelet aggregation and reduces thromboxane (TXB,) content to protect against 
cerebral is~hemia.~' 

In experiments with rat glioma cells, Chen et al.5 reported that berberine inhibits 
the biosynthesis of RNA, DNA, and protein, and low energy laser beam can 
potentiate the lethal effect of berberine on glioma cells. 
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One of the major active alkaloids isolated from Menisperurn 
dauricum (see Chapter 8)  

Actions: A group of investigators from Tonji Medical University in China studied 
the antiarrhythmic effect of this alkaloid on the heart muscles of rabbit and dog. 
They reported that dauricine can increase the ventricular fibrillation threshold and 
that it exerts an additive synergistic effect with other antiarrhythmic agents, such 
as amidarone, lidocaine, and propranolol. They also showed that this agent can 
prolong the action potential duration of rabbit atrial muscle, possibly due to a 
Ca2+-antagonistic effect. Experiments show that dauricine inhibits the delayed post- 
depolarization of myocardium by preventing Ca2+ transmembrane movement and 
sarcoplasmic reticular Ca2+ r e l e a ~ e . ~ , ~ ' . ~ ~  It inhibits the accumulation of the intra- 
cellular Ca ion, [Cazil,, in the fetal rat's cerebral cells induced by Ca2+ agonist.3 
Dauricine also inhibits DNA synthesis induced by platelet activity factors.3" 

In anesthetized dogs, these researchers found that dauricine produced a dose- 
dependent depression effect on action potential amplitude and prolongation of 
the refractory period of the Purkinji fibers and epicardial ventricular muscles from 
both infarcted and noninfarcted zones. 

Arrhythmia was induced in animals by acute coronary artery ligation and was 
treated with dauricine. It was found that this agent can prolong the action potential 
duration repolarization and functional refractory period of the heart. It also 
significantly reduced the a~tomaticity.~3 

Hu and his colleagues treated 11 arrhythmia patients with dauricine at a dose 
of 4 mg/kg intravenously by slow infusi~n. '~ They reported that this agent does 
increase the effective refractory period in both the atrium and AV nodes. 

Dauricine shows a considerable first-pass effect. Therefore, if taken orally, the 
dose must be greater than that given parenterally. Dauricine has an antiathero- 
sclerotic effect due to its inhibitory effect on platelet-derived growth factor." It is 
also used in the treatment of cerebrovascular disease.3 

Table 3.1 Other Antiarrhvthmic Herbs 

Agent Source Other Actions 

Tetrahydroberberine Semisynthetic product from Effective against cerebral 
chloride Coptis chmensis Franch. ischemic diseases 

Liensinine Nelurnbo nucifera Gaertn. Antihypertensive, prolongs 
APD of action potential 
of myocardial fibers 
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ANTIHYPERTENSIVE HERBS 

In Western medicine, patients whose systolic pressure exceeds 150 mmHg and 
whose diastolic pressure exceeds more than 90 mmHg are generally diagnosed 
as having hypertension. In traditional Chinese medicine, however, n o  mechanism 
exists for the scientific measurement of a patient's blood pressure. Thus hyper- 
tension is a subjective diagnosis based solely on the patient's symptoms and the 
pulse, determined by the feeling and touch of the physician. 

Because their described actions are based only on symptomatic improvement, 
the effectiveness of antihypertensive herbs discussed in the Chinese pharmacopeia 
and medical texts cannot be critically evaluated. In recent years, more scientific 
methods have been applied to investigations of these herbs. However, the numbers 
of recorded cases have been small and the statistical evaluations are incomplete. 

Many Chinese herbs possess multiple pharmacological effects. For example, 
ginseng, the anticholesterolemic herbs, and the antiarrhythmic herbs also have 
some antihypertensive effect, and have been used in Chinese prescriptions as aids 
or adjuvants. Another plant, Lo Fu Moo ( $(A), the dried root and leaf of 
Rauwolfia verticillata (Lour.) was used in 28 hinese folk medicine for thousands 
of years as a tranquilizer, and not as an antihypertensive. After World War 11, this 
plant was brought to America from India and the active principles, chiefly 
reserpine, were isolated. It is now used predominently as an antihypertensive and 
tranquilizing agent. This chapter describes herbs which were used in Chinese folk 
medicine to lower blood pressure. 

CHOU WU TONG (j$i@ 
The dried leaf, stem, and root of Clerodendrum trichotomum Thunb. 

Chemistry: The leaf contains the glycosides clerodendrin and acacetin- 
7-glucurono-(1-2)-glucuronide, as well as some alkaloids and some bitter sub- 
stances. It also contains cleridendronin A and B, mesoinositol, and clerodolone. 
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R = 

Clerodendrin H 
Acacetin-7-di-(J- CH, 

glucuronide Clerodendromin A 

0 

Clerodendrornin B 

Actions: When injected intravenously, the herb lowers blood pressure in two 
stages. First, a sudden drop in blood pressure occurs, lasting for 30 to 60 min. 
Then, a second drop in blood pressure occurs, for a duration of 2 to 3 h. 
Vasodilatation accounts for the first drop, while the second is probably due to a 
central inhibitory effect. This herb showed better results in lowering renal hypen- 
tension in dogs and rats. After 3 to 10 days of continuous administration, a 57.4% 
decrease in blood pressure was seen. The herb also has sedative, analgesic, and 
anti-inflammatory effects. 

Toxicity is low. Dry mouth, appetite loss, nausea, vomiting, and diarrhea are 
common side effects. In rare cases, cardiac arrhythmias, weakness of the extrem- 
ities, edema, and skin eruptions have been reported, but disappear after admin- 
istration is stopped. 

Therapeutic Uses: Traditional Chinese medicine prescribes the herb to dispel 
"wind," remove "damp," and lower blood pressure. Today, it is primarily used to 
treat hypertension. After 4 to 5 weeks of daily administration, patients show a 
significant lowering of blood pressure. The daily dose is 9 to 16 g, given in 
divided doses 3 to 4 t.i.d. 

Chou Wu Tong is also prescribed as an antimalarial agent, though its effec- 
tiveness in this area has not been confirmed. The Chou Wu Tong tablet (0.25 g) 
is administered in this treatment, with 14 tablets taken every 6 h for 2 d, followed 
by 5 tablets t.i.d. for an additional 5 d. 

QIN MU XlANG ($A& ) 
The dried root of Arisfolochia debilis Sieb. et Zucc. 

Chemistry: The root contains aristolochic acid (C17Hl107N) and debilic acid. It 
also contains several alkaloids: magnoflorine (C,,H,,O,N), debilone, and cyclan- 
oline (C,,H,,04N). The essential oil aristolone (C,,H,,O) is also found. 
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Aristolone Aristolochic acid Aristolochic acid B Aristolochialactam 
R = COOH R = H  

Oebilic acid Aristolochic acid C 
R = CH2C00H R = OH 

Actions: The magnoflorine found in Qin Mu Xiang is the primary antihyperten- 
sive agent, working through inhibition of central nervous system centers (CNS). 
Other effects include vasodilatation, which disappears after sympathectomy; a 
lowering of heart rate and myocardial contractility; and relaxation of smooth 
muscle contributing to an antispasmodic effect. 

The herb has also been observed to increase the immunological activity of 
the body's defense system and to increase phagocytosis. Cases have been reported 
in which the herb has shown an anticancer effect. 

Toxicity is low. Gastrointestinal symptoms such as nausea, vomiting, and 
constipation are common side effects. Dryness of mouth and loss of appetite have 
also been reported. 

The LD,, for magnoflorine in mice is 2 mg/kg (intravenous dose); for aristolichic 
acid it is 48.7 mg/kg (by stomach) or 22.4 mg/kg (intravenous dose). 

Therapeutic Uses: Chinese folk medicine used the herb to promote the flow of 
qi, or "bodily gas." Traditionally, it is also used to relieve pain and to treat 
rheumatism and hypertension. 

Modern-day medicine prescribes the herb in the treatment of hypertension, 
gastric spasm, and gastric pain. Physicians have also used it in the treatment of 
infectious diseases, chronic bone marrow infection, chronic bronchitis, and chronic 
skin infection. 

The herb is generally administered as an extract equivalent to 1 g/ml of the 
raw herb, in oral doses of 5 to 10 ml taken 4 times daily. A 6-6 tablet is also 
available, while a 3% tincture is occasionally prescribed for gastric spasms. 

For the treatment of infectious diseases, 0.15 mg aristolochic acid tablets are 
available. The standard oral dose in this form is 1 to 2 tablets t.i.d. 

CHU MOO CHOl(@%E ) 

The whole plant of Salsola collina Pall. and S. ruthenica 

Chemistry: The active principles are salsoline, salsolidine, and betaine. The herb 
also contains some organic acids and sugars. 
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Actions: The duration of the antihypertensive action of the herb is long, lasting 
from 7 to 30 d after administration is stopped. It has direct vasodilatatory and 
indirect central inhibitory effects on the CNS. It acts as a sedative and anticon- 
vulsive agent. Side effects include skin eruptions, but these are rare. 

Therapeutic Uses: The herb is commonly used in the treatment of early hyper- 
tension. The normal dose is a decoction or tea containing 30 to 60 g. 

The dried bark of Eucommia ulmoides (Eucommiaceae) 

Chemistry: The active principle of this herb is pinoresinol-di-P-D-glucoside. The 
herb also contains resin, organic acids, and some alkaloids. The actions of these 
compounds have not been investigated. 

The leaf contains approximately 3% of chlorogenic acid and some glucosides: 
aucubin (C,,H,,O,), ajugoside, and reptoside. Also, harpagide acetate (C,,H,,O,J 
and encommiol (C,HI6OJ have been isolated. 

Actions: The antihypertensive effect is mild, but long in duration. The herb acts 
centrally, and its effect can be reduced by atropine or vagoectomy. In low doses, 
it can dilate the peripheral vessels, while in high doses it causes vasoconstriction. 
The herb also has a diuretic effect. 

Therapeutic Uses: Du Zhong was used in folk medicine to improve the "tone" 
of the liver and kidney. It was also recommended as an agent to reinforce muscle 
and lung strength, to lower blood pressure, and, on occasion, to prevent miscar- 
riages. It is prepared as Du Zhong tincture (5 or lo%), 1 to 5 ml orally t.i.d. 

The root of Caragana microphylla Lam., C. intermedia Kuang, 
and C. franchetiana Koma. 

Chemistry: The herb contains alkaloids and glucosides in small quantity. 

Actions: The antihypertensive effect is due to a centrally mediated action on the 
sympathetic nervous system. It has also been reported that this herb has an anti- 
inflammatory effect. 

There are few side effects. Occasionally, patients will experience dryness of 
mouth, nausea, vomiting, and hypersensitivity reactions, such as urticaria and 
itching. 

Therapeutic Uses: Chinese folk medicine prescribes this herb to lower blood 
pressure, and as an aid for supporting and strengthening general body function. 
It has been used in the treatment of hypertension and chronic bronchitis, with a 
normal dose of 2 to 30 g, given in divided doses 2 to 3 t.i.d. 
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YAO JIU HUA ( f+;k5 a) 
The dried flower and petal of Chrysanthemum indicum L., 
C. boreale Mak., and C. lavandulaefolium (Fisch.) Mak. 

Chemistry: This herb contains several essential oils, including a-pinene, 
limonene, carvone, cineol, carnphore, and borneol. It also contains three gluco- 
sides: chryanthinin, chrysanthemaxanthin, and yejuhualactone. 

Actions: The alcohol-based extract of the herb, but not the water-based extract, 
has an antihypertensive effect, which is slow at onset but long in duration. Its effect 
is not due to a central action, but rather an antiadrenergic vasodilating action on 
peripheral vessels. It also displays antibacterial activity. In normotensive and hyper- 
tensive dogs YaoJiu Hua extract at a dose of 100 to 200 mg/kg can cause a decrease 
of blood pressure with no significant change of the cardiac and liver function. 

Therapeutic Uses: The traditional therapeutic use of this herb is to relieve certain 
hypertensive symptoms such as headache, insomnia, and dizziness. It is also 
widely used in the treatment of the common cold, influenza, and meningitis. 

The herb is prepared in tablet form at 2.4 g and as an injection ampule 
equivalent to 2 g/2 ml, as an extract of 20 g/ml, and as a syrup of 2 g/ml. 

QIN CAI ( $3 ) 
Celery, Apium graveolens L. 

Chemistry: Several substances been been isolated from the plant, including apiin 
(C2,H,,014 H,O), graveobioside A (C2,H2,016), and graveobioside B (C2,H3,,0,,). On 
hydrolysis, a genin and two sugars are produced. 

R = 

Apiose-0-gluc - 0  OH Apiin H 

Graveobioside A OH 
OH 0 Graveobioside B 0CH3 

Recently, a nonglucose, DL-butylphthalide, has been isolated from Apium 
graveolens. 



Actions: Qin Cai can dampen the effects of epinephrine induction, reducing the 
increase in blood pressure generally seen. This antihypertensive effect can be 
antagonized by atropine or by vagoectomy. 

The herb lowers blood sugar levels and cholesterol concentrations, and has a 
CNS inhibitory effect, working as an anticonvulsant. 

DL-Butylphthalide has an antishock action. It can protect ischemic brain tissue 
and improve metaboli~m.~ It also markedly inhibits the release of glutathione from 
synaptosomes, exerting a neuroprotective effect on cerebral i~chemia .~  

Therapeutic Uses: This herb was prescribed by traditional Chinese physicians in 
the treatment of hypertension and hypercholesterolema. The dose is 60 to 120 g 
as a water decoction. 

WANG JIANG NAN (9  p@) 
The plant of Cassia occidentalis L. 

Chemistry: Several glycosides have been isolated from this herb. They are 
anthraquinone derivatives, and include: 

W Nmethylmorpholine 
W galactomannan 
W cassiollin (Cl,HlzOd 
W xanthorin (CI6H,,Od 
W helminthosporin (C15Hl,05) 
W apigenin 
w dianthronic heteroside 

Actions: This herb can lower the blood pressure and has antibacterial and 
antiasthmatic effects. It was also claimed to have antitoxic action, especially against 
snake bite. Dose: seeds or root are used in a 9- to 15-g dose as a water decoction, 
or roasted into powder form, served as tea. 

SANG ZHI  (#a ) 

The dried young twig of Morus alba L. 

Chemistry: The herb contains several substances, including: 

W morin 
W dihydromorin 
W dihydrokaempterol (C15H120d 
w 2,4,4'-6-tetrahydroxybenzophenone 
W maclurin 
W mulberrin 
w mulberrochromene 
w cyclomulberrochromene 
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01 1 HO H <& 
R =  

2,4,4',6-Tetrahydroxybenzophenone H 
Morin Maclurin ( penta-OH-benzophenone OH 

Mu1 b e r r i n  Mu1 berrochromene 

cycl omui b e r r i n  Cyclomul berrochromene 

Actions: The water-based bark extract was intravenously given to a rabbit and 
produced a significant hypotensive effect which could be blocked by injection of 
atropine. The extract can inhibit the frog heart and causes vasodilatation of rabbit 
ear. In mice it produces a tranquilizing effect. 

In studies with ascites hepatoma cells, morin is found to inhibit DNA synthesis. 
Such an effect is highly photosensitive.3 

Therapeutic Uses: Traditional Chinese medicine recommended this herb as an 
antirheumatic, antihypertensive, and diuretic. It was also used as an agent to 
remove obstructions of the intestinal tract, 



LUO FU MU #$%) 
The dried root of Rauwolfia verticillata (Lour) Baill. 
and related species 

Figure 4.1 Luo Fu Mu. 

Chemistry: There are a total of eight different species of Rauwo@a grown in 
China, chiefly in the provinces of Kwangtung, Kwangsi, Yunnan, Geizhou, and 
Hanan. There is reported to be a ninth variety of Rauwolfia in Taiwan. 

Approximately 1 to 2% of the root is made up of alkaloids. The major active 
principle is reserpine, which varies in quantity in different varieties of Rauwolfia. 
For example, the plant from Yunnan Province, R. yunnanensus, has an alkaloid 
content of 1.31 to 2.7%, with a reserpine content of 0.04 to 0.107%. The root also 
contains a small quantity of p-sitosterol. 

The leaf of Rauwolfia contains aricine (C2,H2,0,N2), vellosimine (C,,H,,,ON,), 
peraksine (C,,,H,,O,N,), serpentine, and robinin (C3,H4,0,,,.lh H,O). 

The structures of Rauwo@a alkaloids follow: 

The first group: 
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Rescinnanine OCH, CH, o - c o - c  = - p-COOCH, ..H 

Deserpidine 

Raunescine 

Yohidine H H H a-H a-COOCH, fl-H 
a-Yohidine H H H a-H p-COOCH, a-H 
Rwhisfbine H H H a-H $-COOCHI 8-H 

auhimbtlri! JM H H P-W B-COOCH, a-H 
' - 1 I 

Serpentine 



The third group: 

R = Ri = R2= 

Ajmaline 6-OH 6-C2H5 a-OH 

%R2 CHI 
R I  ~soajmaline a-OH ~ - C ~ H .  6-0. 

The li~urth group: 

Sarpaglne 

Actions: 
Antihypertensive Effect - The alkaloids found in Rauwo@a, mainly reserpine, pen- 
etrate the adrenergic terminals and deplete norepinephrine (NE) from the granules, 
resulting in decreased a-adrenergic stimulation. The onset of action is slow and 
the duration is long.' 

Experiments in anesthetized animals showed that an intravenous dose of 
1 m d k g  in dogs can lower blood pressure to 50% of the original level. In cats, 
the effective dose is 2 to 3 rndkg, with an effect lasting 2 to 3 h. 

Tranquilizing Effect - In the CNS, the alkaloids exert a tranquilizing effect by 
depleting NE in the brain stem, resulting in a depression of arousing action. The 
dose required for the central effect is relatively larger than that for the antihyper- 
tensive effect. CNS effects include a calming and sedative action, a decrease in 
coordination, and a decrease in conditioned reflexes. 

Other Action - Peripheral cardiovascular activity of the alkaloids includes deple- 
tion of NE in the myocardial terminals, resulting in a slowing of heart rate. Luo 
Fu Mu has also been reported to be effective in delaying ovulation and in 
producing a curare-like effect. 

Toxicity - The LD,, of RauwolJia alkaloids was determined in mice by stomach 
administration. It ranged from 690 to 2000 mg/kg, depending upon the species 
of RauwolJia used. For reserpine, the LDr, was 500 mg/kg (by stomach) and 
16 mg/kg (i.p.). 

The maior side effects of rauwolfic alkaloids in patients include a syndrome 
similar to Parkinson's disease and mental depression; some patients have devel- 
oped a suicidal tendency. 
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Therapeutic Uses: In the treatment of hypertension, reserpine is generally admin- 
istered in oral doses of 0.125 to 0.5 mg daily. In a recent study, alkaloids of the 
Yunnan Rauwolfia were administered to 200 patients with moderate hypertension, 
in doses of 6 to 15 mg daily for 3 weeks to 2 months. All 200 patients showed 
highly satifactory results: blood pressure was reduced to 30 to 40% of the original 
level, and minimal side effects were observed. 

Reserpine has also been used to treat psychosis and schizophrenia. In these 
cases, it is given intramuscularly at an initial dose 2 to 4 mg, and subsequently 
in oral doses of 2 to 6 mg/d. 

The herb has been used in treating dermatitis, including neurogenic dermatitis, 
chronic eczema, contageous dermatitis, and chronic urticaria. The latter was 
especially responsive to the effect of treatment with Rauwolfia alkaloids, with an 
89% effective rate reported at doses of 0.5 to 1 mg/d. 

Luo Fu Mu is also used in some cases of malnutrition. Persons with malnutrition 
of unknown cause usually responded favorably to Rauwolfia alkaloids when high- 
energy or high-protein diets were ineffective. Additionally, the herb is occasionally 
prescribed in the treatment of hyperthyroidism. 

REFERENCES 
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ANTIANCINAL HERBS 

TAN SENC ( $fp ) 

The dried root or rhizome of Salvia miltiorrhiza Bge. 

Figure 5.1 The root of Tan Seng. 

Chemistry: The herb contains several ketone and alcohol derivatives, including 
tanshinone (I, 11.4, and IIB), cryptotanshinone, isocryptotanshinone, rniltirone, 
tanshinol (I and 11), and Salviol. It also contains a small amount of vitamin E. 
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Tanshinone I Cryptolanshinone 
(red crystal) 

R = R, = 
Tanshinone I I ,  CH, H 

II, CH,HO H 
Hydroxytanshinone II, CH, OH 

lsotanshinone I lsotanshinone II 

Structure of some other Tan Sen8 principles: 

lsocryptotanshinone Miltirone Salviol 

Actions: 

The Cardiovascular System - Injection of Tan Seng extract into the isolated heart 
of guinea pigs or rabbits (normal or atherosclerotic) caused relaxation of coronary 
vascular smooth muscle and an increase in coronary circulation. In anesthetized 
dogs, the intravenous injection of Tan Seng extract in a dose of 4 g/kg increased 
coronary flow by 70.5% and reduced resistance by 46%. Clinical trials with this 
extract in patients with coronary artery disease reported a definite increase in 
coronary circulation index. 

Tan Seng extract has an inhibitory effect on the conduction system of the 
heart, resulting in slowing of heart rate. Cardiac contractility is initially inhibited 
and then increased. 
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The herb has a protective effect in acute myocardial ischemia. In experiments 
with animals in which myocardial ischemia was induced either by intracardial 
injection of norepinephrine (NE) or by partial ligation of a coronary branch, 
administration of Tan Seng extract reduced ischemic symptoms, improved the 
pathological electrocardiogram (ECG) pattern, and stimulated the regeneration of 
myocardial tissue. Tanshinone HA, one of the active ingredients of the herb, and 
its water-soluble sulfonate salt were used clinically and showed an acceleration 
of coronary blood blow and collaterals by blocking Ca2' entry. 

In studies of the slow action potential of guinea pig heart muscles, Liu and 
Teiz4 reported that tanshinone IIA can inhibit the Ca2+ channel, and at a higher 
concentration (50 to 100 pmol/l), it also blocks the Na' channel. 

Fan et al.7 studied the effect of tanshinone IIA on  isolated heart muscles of 
guinea pig, rabbit, and pig. They found that this agent can inhibit cardiac 
contractility and reduce automaticity by decreasing the Ca2+ influx. Xue et aL43 
also showed that tashinone I1 can block the Ca2+ channel - it is voltage inde- 
pendent. 

It has been reported that Tan Seng extract inhibits the ATPase activity of red 
blood cell membranes,3 and tanshinone IIA sulfonate inhibits the microsomal 
Nat/K+-ATPase activity of rats heart and brain tissue nonc~mpetitively.~~ 

Tan Seng extract can dilate peripheral blood vessels, resulting in a drop in 
blood pressure. The effect can be blocked by atropine. However, Tan Seng extract 
cannot reduce hypertension induced by norepinephrine. 

Tan Seng and tanshinone IIA have an inhibitory effect on several coagulation 
factors in the plasma. They are antihemolytic and anticoagulant. Tan Seng also 
has a fibrinolytic effect and can inhibit platelet aggregation. In vitro experiments 
showed that the water-based extract of Tan Seng significantly prolonged blood 
clotting time and fibrin formation time. The mechanism of this action is not 
completely understood. 

Tan Seng can also reduce cholesterol and triglyceride levels in plasma, and 
has been widely used as an anticholesterolemic agent. Tanshinone IIA can reduce 
the damaging effect of low-density lipoprotein (LDL) on endothelial cells. 

Tan Seng can increase oxygen-deprivation tolerance of mice, reducing oxygen 
consumption, especially in heart muscle. Experiments showed that when mice 
were kept in a low oxygen chamber, animals treated with Tan Seng had higher 
survival times than control animals. 

Li and Tang20 reported that tanshinone has a prophylactic effect on  myocardial 
infarction, reducing the risk of tissue necrosis. 

Central Nervous System: The herb is an analgesic and sedative. Its water-based 
extract can prolong sleep time induced by chloraldehyde or barbiturates. 

Antibacterial Effect: Tan Seng extract or tanshinone I and IIA have an inhibitory 
effect on many bacteria, including staphylococci, Escherichia coli, dysentery 
bacteria, and typhoid bacteria. The alcohol-based extract of Tan Seng or tanshinol 
has a marked inhibitory effect on the growth of the tubercule bacillus. 

Pharmacokinetics: In rats, tanshinone IIA was found to be uniformly distributed 
into nerve tissue and visceral organs after intravenous injection. The liver and 
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gallbladder had the highest concentrations of this compound. The biological half- 
lives were = 26 min, and t,hp = 108 min for 3%-labeled tanshinone IIA and 
t,h, = 27 min and tSp = 199 min for 3H-labeled tanshinone IIA. 

Of the administered dose, 70% was excreted in the feces via the bile, while 
the remainder appeared in the urine. 

Toxicity: This herb is relatively nontoxic. When the water-based extract of Tan 
Seng was administered intraperitoneally to rabbits in a dose of 2 to 3 g/kg/d for 
14 d, no toxic signs developed. In mice, the LD,, was 80.5 k 3.1 &kg (i.p.). 

Therapeutic Uses: Traditional Chinese physicians prescribed this herb to stabilize 
the heart and calm nerves, "lighten" blood, and remove "stagnant" blood. More 
modern uses include the treatment of angina pectoris, cerebral atherosclerosis, 
diffusive intravascular clotting, and thrombophlebitis. 

Shanghai clinical reports showed that in 323 angina patients receiving Tan 
Seng tablets for 1 to 9 months, the effectiveness was 81°h, and an improvement 
in the ECG pattern was observed in 57.3%. Some of the patients taking Tan Seng 
had a drop in plasma phospholipids and a significant increase in the coronary 
circulation index. Some patients who also had the complication of hypertension 
showed a drop in blood pressure after continued administration of the herb.32 

In other studies, 65 patients suffering from stroke due to cerebral atherosclerosis 
received the Tan Seng extract by intravenous infusion or intramuscular adminis- 
tration. Of the 65 patients, 9 recovered completely from the paralysis and language 
difficulties caused by the stroke; 48 patients showed significant improvement; only 
8 cases showed no progress. 

In cases of diffusive intravascular clotting, the herb can dilate blood vessels, 
improve circulation, and slow the clotting time of blood; this is especially true in 
the early stages of administration. In cases of thrombophlebitis, oral administration 
of Tan Seng tincture produced a significant improvement in 113 patients with 
thrombophlebitis, 28 of whom were completely cured. 

Other uses include treatment of hepatitis, acute surgical infectious diseases, 
mastitis, erysipelas, otitis media, tonsillitis, and bone marrow infection. Reports 
indicate that all of these conditions respond well to treatment with Tan Seng. It 
has also been reported that Tan Seng is effective in many skin diseases, such as 
shingles, neurological dermatitis, and psoriasis. 

The dried rhizome of Ligusticum chuanxiang Hort. and 
L. wallichii Franch. 

Chemistry: Three alkaloids have been isolated from the plant: tetramethylpyrazine 
(TMP), leucylphenylalanine anhydride, and perlolyrine. The herb also contains 
several essential oils. 

An oily alkaloid (C,,H,,N,) has been isolated from another species of Ligwti- 
cum: L. WallichiiFranch. This particular species also contains ferulic acid, cnidilide, 
neocnidilide, and ligustilide. 
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ILipustrazinr 

(TMI') Cnidilide Neocnidfllde Ligustflfde 

Actions: The herb increases myocardial contractility and slows the heart rate; 
vagotomy does not affect this action. Additionally, it improves the coronary circulation 
and reduces the oxygen consumption of heart muscle. Tetramethylpyrazine (TMP) 
is the active principle producing this effect. Yan et al.4%studied cultured fibrolasts 
with TMP and found that TMP at a concentration of 30 ~ g / m l  can inhibit type I and 
type I1 collagen mRNA expression. TMP also inhibits endothelin production, causing 
significant dilatation of coronary vessels. Other observed effects include vasodilatation 
of peripheral vessels and lowering of blood pressure. The total alkaloids or TMP 
alone can lower vascular resistance, resulting in an increase in blood circulation in 
the aorta and lower extremities. I n  vitro experiments with rabbit aorta strips showed 
that TMP can inhibit aortic contraction induced by NE or KCI. 

TMP given to dogs at 40 mg/kg can cause significant reduction of mean 
pulmonary artery pressure and pulmonary vascular resistance. This effect can be 
blocked by intravenous injection of methylene blue.2 In rats, it has been found 
that TMP exerts a preventive effect on chronic hypoxic pulmonary hypertension 
by increasing the mRNA expression of the enzyme, nitric oxide synthase (NOS) 
gene, resulting in an increase of nitric oxide (NO) formation.'Y 

As shown in Figure 5.2. TMP can increase retinal and choroidal blood flow 
similar to the effects of the P-adrenergic blocker, D-timolol, and alleviate certain 
ischemic retinal degeneration, without producing cardiovascular side effects., 

TMP can inhibit superoxide dismutase (SOD) activity and reduce cGMP and 
epoprostenol contents elicited by LDL.22 

The extract of this herb has an inhibitory effect on ADP-induced platelet 
aggregation and on thromboxane A, (TXA-2) synthesis. It acts as an antiathero- 
sclosis and anticholesterolemia agent. It can increase uterine contractions. Addi- 
tionally, Chuan Xiong extract can prolong sleep time induced by barbiturates and 
reduce the central stirnulatory effect of caffeine. 

Pharmacokinetics: TMP is rapidly absorbed from the gastrointestinal tract and 
uniformly distributed into the cortex and cerebellum. The peak effect was observed 
within 1 to 3 h after oral administration. The biological half-life, t,, is 29 min. 

The drug is eliminated primarily by metabolism after absorption. Metabolites 
are excreted the both in the urine and the bile. 

Toxicity: This herb is relatively nontoxic. The LD,,, in mice is 65.9 k 31.3 g/kg 
for intraperitoneal administration and 66.4 + 3.2 g/kg for intramuscular adminis- 
tration. TMP had an LD,, in mice of 239 mg/kg (i.v.1. 
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Conitol TMP D-Timolol- L-Tlmolol 

Figure 5.2 Effects of tetramethylpyrazine (TMP) on blood flow of guinea pig tissues as 
in comparison with timolol. (Data from Chious, G.C.Y. et al., Acta Pharmacol. Sin. 12:99, 
1991 .' With permission.) 

Female patients taking this herb occasionally showed early menstruation, and 
it is, therefore, not recommended for use by females suffering from dysmenorrhea 
or other hemorrhagic diseases. 

Therapeutic Uses: Chinese herbal lore claimed that this herb would mobilize and 
promote the flow of qi (bodily gas), promote blood flow, remove blood stasis, 
and relieve pain. It was used in the treatment of stroke, headache, and amenorrhea. 

In the treatment of angina pectoris, TMP has shown an efficacy rate of 88%. 
For this treatment, 100 to 200 mg of the herb are given by intravenous infusion 
after dilution. 

Chuan Xiang is also used to treat cerebral ischemia. In clinical trials with 545 
patients, TMP produced 80 to 90% improvement in the acute stage of cerebral 
ischemia. TMP injections at 40 m d 2  ml are used in this treatment. The daily dose 
is 40 to 80 mg, diluted with isotonic saline or glucose solution for intravenous 
infusion. The treatment continues for 10 d. 

Other uses of this herb include the relief of postpartum pain and to promote 
the discharge of placental or dead tissue from the uterus. Chuan Xiang admin- 
istration can also significantly improve symptoms of acute hepatic icterus due to 
toxic bacterial infection or microcirculation stagnation; children show a particularly 
positive response to this treatment. 

Rreparations of this herb include an injection ampule in which each ml is 
equivalent to 10 g of raw material; this is administered by intramuscular injection, 
at 2 ml daily. A Chuan Xiang alkaloid injection is also available, in which each 
milliliter is equivalent to 5 g of crude herb containing 4 mg of total alkaloids. The 
standard dose is 10 ml diluted with glucose solution for intravenous infusion. 
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The herb is also a primary component of Kuan Seng I1 @ /b " 01, ' a combination 
preparation containing the following herbs: Chuan Xiong, Tan Seng, red flower, 
red Peonia, and Kong-San (&% I), water extracted and filtered. Ampules contain 
2 ml, equivalent to 2 gm of each herb, to be used directly for intramuscular 
injection or diluted for intravenous infusion. It has also been made into tablets 
for oral administration. 

YEN X I N G  LEAF (%&d ), 
ALSO CALLED PEI GO su LEAF (63 ) 

The dried leaves of Ginkgo biloba L. 

Chemistry: The leaf contains kaempterol-3-rhamnoglucoside, ginkgetin 
(C,,H,,O,,), isoginketine (C,,H,,O,,), and bilobetin (C,,H,,O,,). Several flavone 
glucosides have been isolated recently from the leaves; they are ginkgolide A, 
ginkgolide B, and bilobalide, as well as other substances including isorhamnetin. 
shikimic acid, D-glucaric acid, and anacardic acid. 

R =  

Ginkgetin CH3 

R1 Isoginkgetin H 

Bilobetin H 

Actions: 

Cardiovascular System - Ginkgo leaf stimulates vasodilatation, resulting in an 
increase in blood flow and a lowering of blood pressure. Ginkgo extract can 
improve the contractile function of the ischemic heart, exert a protective effect 
on hypoxic myocardium in rabbits, and prevent early ventricular fibrillation 
induced by coronary reperfusion in the dog.33 It helps to lower plasma cholesterol 
levels. It relaxes smooth muscle and antagonizes muscular contractions induced 
by BaCl,. 

Ginkgo extract, especially ginkgolide B is a potent antagonist against platelet 
activity factor It inhibits platelet aggregation, thrombin activity, and 
fibrinolysis. 

Antioxidant Activity - Ginkgo leaf extract is a potent antioxidant agent." Like gin- 
seng and vitamin E, it has scavenging anti-free radical activity, for treating peripheral 
vascular disea~es.2~,3~ It also inhibits superoxide dismutase (SOD) activity." 

Ginkgo extract produces a reversible inhibition of rat brain monoamine oxidase. 
This probably explains why it has antistress and anxiolytic activity and uses in 
the treatment of intermittent claudication.'Y 

Oyama et aL27 reported that ginkgo extract is a potent agent in protecting 
neurons suffering from oxidative stress induced by hydrogen peroxide in rats. 
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Anti-X-irradiation Effect - Ginkgo extract is not only an effective anticlastogenic 
agent, it has also a protective effect against X-irradiation. Reports show that it is 
beneficial in some post-Chernobyl accident residents who have taken the leaf 
reg~la r ly .~  

Central Nervous System - Ginkgo extract exhibits a nootropic o r  cognition- 
enhancing action. It shows a neuroprotective and neurotrophic effect on  hippo- 
campus neurons, resulting in an improvement in memory and other cognition 
functions in humans and animals. Clinically, it is effective as therapy in treating 
cognition disorder. Patients suffering from sporadic late-onset dementia of Alz- 
heimer disease who have been given ginkgo extract show a 30% improvement 
of their brain performance.'%inkgo leaf has earned the approval of the German 
Bundesgesundheit Association (BGA) for the treatment of dementia. 

Recent reports show that ginkgo extract significantly improves mental perfor- 
mance and short-term memory in patients and treats retinal insufficiency syndrome 
in elderly patients. 

Ginkgo extract shortens sleep time induced by anesthetic agents. 

Eye and Ear - Ginkgo extract is an effective protective agent against degenerative 
insult of human retina and shows significant therapeutic value in cases of retinal 
damage.' It is also effective in the treatment of diabetic retinopathy and has a 
preventive effect against chloroquine-induced retinopathy.*' 

Patients suffering a sudden hearing loss received ginkgo extract. The extract 
caused a 40% remission of their hearing loss without any side effect. Also, the 
ginkgo extract has been found to be effective on vestibular compensation and 
has been used in treatment of oculomotor and postural disorders. Ginkgo extract 
alone or in combination with laser irradiation has been found to be  effective in 
the treatment of tinnitus. 

Other Effects -Because of its effect on smooth muscles, ginkgo extract can also 
aid in bronchodilatation by antagonizing histamine-induced bronchial constriction. 

Ginkgo extract can promote hair growth. It has been suggested for use as a 
hair tonic. 

Pharmacokinetics: Fourtillan et aL8 studied the pharmacokinetics of ginkgolide 
A, ginkgolide B, and bilobalide on young healthy volunteers by oral administration. 
Results are shown in Table 5.1 

Table 5.1 Pharmacokinetic Studies of Ginkgo Glucosides 

Mean residual 
Ginkgo glucoside T, (h) time (h) Bioavailability 

Ginkgolide A 4.50 5.86 0.8 + 0.09 
Ginkgolide B 10.57 11.25 0.88 i 0.21 
Bilobalide 3.21 4.89 0.79 + 0.3 

Data from Fourtller et al.' 
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Adverse Effects: Ginkgo leaf can cause nausea and vomiting, increased salivation, 
and appetite loss. Patients may also complain of headache, dizziness, tinnitus, 
and hypersensitivity reactions, such as skin rash. Orthostatic hypotension may 
occur if large doses are administered. Recently, a case of spontaneous bilateral 
subdural hematoma associated with chronic ginkgo ingestion has been reported.30 

Therapeutic Uses: In folk medicine, ginkgo leaf has been used as an anti-tussive, 
anti-asthmatic, and anodyne. It also claims to have anti-spermatorrhea and anti- 
leukorrhea effects. Its effects on the circulatory system allow its use in the treatment 
of coronary artery diseases, angina pectoris, hypercholesterolemia, and Parkinson's 
disease. It has been used in many peripheral arterial diseases. 

In the treatment of coronary artery disease and angina pectoris, the onset of 
action is slow. It usually takes 3 to 10 d of continuous therapy to  produce a 
significant effect. Often, a total of 30 to 40 d of continuous therapy is required. 
In the treatment of Parkinson's disease, ginkgo extract exhibits an increased 
cerebral circulation and significant improvement of symptoms. 

Gincosan (PHL-00701) is a combination of ginseng and ginkgo, constituted of 
24% ginkgo flavone glucosides and 4% ginsenosides; it is reported to give a better 
therapeutic value than either herb alone, particularly in geriatric practice.28 This 
preparation is also used in coronary heart diseases. 

Ginkgo tablets are used to improve memory and brain activity in elderly 
patients and to treat retinal insufficiency syndrome. Common preparations for 
therapeutic uses of ginkgo leaf include four types of tablets and two injection 
solutions, in addition to the combination gincosan: 

Kuan Sen Tone tablets (&C ) contain 1.14 mg of the combined 
ginkgetins. The normal dose is 4 tablets t.i.d. 
Shu Sen Tone tablets ($f,,5 m,k) contain 0.5 mg of ginkgetin. The 
standard dose is 2 tablets t.1.d. Th~s  preparation can be used suhlingually. 
Shu Sen Tin tablets (@&& ) or 6911, contain 2 mg of the active 
principle of the herb. The normal dose is 1 to 2 tablets t.i.d. 
Song Nuang Tone tablets ( ~ 3  &@g), at 0.6 mg, are administered suh- 
lingually. 
Gi&o.biloba Plus tablet. Each tablet contains 50 mg of ginkgo extract 
(50:l) and 150 mg of Siberian ginseng powder. 
Ginkgo hiloba Extract EGb 761 (see Reference 26). 
Shu Sen Tone injection contains 0.3 mg active principle per milliliter and 
is used intramuscularly. As a precaution, hypersensitivity should be tested 
before clinical use. 
Shu Sen Tin Injection contains 1.3 to 1.4 mg/2 ml of the active principle 
and is intramuscularly administered. 

The dried root of Pueraria lobata Obwi or P. pseudo-hiruta 
Tang et Wang 

Chemistry: Four glucosides have been isolated as the active principles of this 
herb: daidzin (C,,H,,O,), daidzin-4,7-diglucoside (C,,H,,O,J, puerarin, and 
xylopuerarin. A synthetic daidzein is already on the market. 

Copyright 1999 by CRC Press LLC



D a i d z i n  R = glucose Puerar in  

An alkaloid, kassein, isolated from the root has a muscarine-like action. 

Actions: This herb can improve coronary circulation and lower myocardial oxy- 
gen consumption. The glycosides can cause muscular relaxation, especially in the 
left coronary vessel, and a decrease in heart rate. Among the glycosides, puerarin 
is the most potent one. 

The glycosides can also protect the myocardium against pitressin-induced 
i~chemia.~5 Studies in  uiuo and in  uitro, conducted by a group of investigators 
from Shangtung, demonstrated that puerarin exhibits a competitive P-adrenergic 
blocking effect on rabbit atrial muscle and tracheal smooth muscles. This agent 
can lower blood pressure and heart rate in the spontaneously hypertensive rat 
(SHR), but has little or no effect on normal Wistar rat. It also reduces the plasma 
renin activity in SHR.35 

It has been found that puerarin inhibits tetrodotoxin-resistant sodium current 
of rat dorsal root ganglion neurons. It exhibits a neuroprotective action against 
brain ischemia and increases cerebral blood flow by causing an intracranial arterial 
dilatatiom4 This effect is dose-dependent. Other observed effects include reduction 
in blood pressure, especially in renal hypertension. Extracts of the herb have 
shown antipyretic and anticonvulsant effects. 

Absorption, Metabolism, and Excretion: Puerarin, given orally to volunteers, was 
completely absorbed from the intestine. After absorption, it was bound (42%) to 
plasma albumin. It was distributed mainly in the liver and kidney, and less 
extensively in the brain. It was eliminated mainly by metabolism in the liver; only 
10% of the absorbed dose was excreted in the urine in the unchanged form. 

Pharmacokinetic studies of puerarin have been performed in rabbits, rats, and 
dog.I8 Table 5.2 presents the pharmacokinetic data. 

The toxicity of the herb is relatively low. Mice receiving the herb at 2g/kg/d 
for 2 months showed no significant pathological abnormalities. 

Patients receiving the herb or glycosides occasionally complained of slight 
discomfort in the upper abdomen. No other side effects were reported. 

Therapeutic Uses: This herb is used by traditional Chinese physicians to dispel 
"pathogenic factors" from the superficial muscles, to reduce "heat," to reinforce 
yang, to promote "eruption", to promote salivation, and to relieve thirst. 

The herb has been used in the treatment of angina pectoris and hypertension. 
It is also reported to be effective in the treatment of early stages of deafness and 
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Table 5.2 Pharmacokinetic Studies on Puerarin 

Rabbita Rat Doga 

T,, rnin 2.9 + 0.9 (5) 0.8 (6)  7.0 f 4 (5) 
T+ min 109.0 + 70 11 65.0 + 11 
AUC mg/min/l 1246 k 377 559 970 + 174 
CI rnl/kg/min 4.6 + 1.8 16.1 4.8 + 0.9 

a Mean + SE (number of animals) 
Data from Jin and Xu.ah 

in optic nerve atrophy or retinitis; no explanation is available on the possible 
mechanism of effectiveness. 

Reports from two separate clinics show that patients suffering from angina pectoris 
were receiving puerarin 500 mg diluted with glucose solution for intravenous infusion 
for 4 to 10 d. An excellent curative effect of up to 97% was reached, based on the 
electrocardiogram reading, and minimal adverse effect was ~ e e n . ' ~ . ~ ~  

Tablets prepared from the alcohol-based extract of the herb contain 0.2 g, 
equivalent to 1.5 g of crude herb. The standard dose is one tablet taken t.i.d. Ge 
Gen glucosides tablets or injection ampules contain 10 mg of the active principle 
per tablet, or 200 mg/2 ml in each ampule. 

The dried root of Panax notoginseng (Burk.) F.H. Cheng, 
and P. zingiberensis 

Figure 5.3 The root of San Qi. 

Chemistry: Of the herb contents, 12% is saponins. These have been isolated and 
identified as arasaponins A, B, C, D, E, and R. After water hydrolysis, the saponins 
give genin products and sugars. The genins of arasaponin are panaxadiol and 
panaxatriol, as described in Chapter 1 on ginseng. 
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Actions: This herb exerts a major effect on the cardiovascular system, by dilating 
the coronary vessels by reducing vascular resistance. This results in an increase 
in coronary flow and decrease in blood pressure. The herb also reduces oxygen 
consumption of heart tissue by indirectly reducing the myocardial metabolic rate. 
In addition, it can improve the coronary collateral circulation. 

San Qi was found to exert remarkable anti-arrhythmic action on experimental 
rats with coronary branch ligation. It reduces the size of myocardial infarction 
and prevents the atrial fibrillati~n.'~ 

The total saponins can significantly reduce plasma cholesterol and triglyceride 
levels in rats and The herb has a direct effect on blood as well. It can 
also accelerate blood clotting time and increase the probability of blood coagu- 
lation. 

Toxicity: The LD,, for San Qi extract is 2.5 to 3 g/kg in rabbits (i.v.), 5 to 7.5 
g/kg in rats (i.p.1, and 7.5 to 10 g/kg in mice (i.p.). Arasaponin A has a MLD of 
450 to 460 mg/kg in mice. 

Patients taking the herb may experience occassional dryness of the mouth, 
flushed skin, nervousness, and insomnia. Nausea and vomiting are also common 
side effects. 

Therapeutic Uses: Chinese traditional medicine used this herb to arrest bleeding, 
remove blood stasis, and relieve pain. Recent studies have shown that in treatment 
of angina pectoris, this herb can produce a 95.5% improvement in symptoms and 
83% improvement in the ECG pattern. Treatment of hemorrhagic diseases has also 
proven positive; the herb can usually stop bleeding in cases of hemoptysis and 
hematemesis. The effectiveness of the herb in lowering plasma cholesterol needs 
to be substantiated by clinical trials. 

The standard dosage for San Qi is a total of 1 to 1.5 g, administered orally in 
divided doses, 3 times daily. A 30% injection solution is also available; the dosage 
for intramuscular injection is 2 ml 1 to 2 times daily. 

GUA LOU (&& ) 

The dried fruit of Trichosanthes kirilowii Waxia and 1 uniflora Hao 

Chemistry: It contains saponin, organic acids, and resin. Recently, an alkaloid, 
trichosanatine, has been isolated from the fruit. 

' I ' r ichosanat ine  
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Actions: Gua Lou dilates the coronary vessels and increases the myocardial 
tolerance to oxygen deprivation. It is an expectorant, antitussive, and analgesic 
agent. It has a potent laxative effect. 

Clinical trials with this herb in intravenous infusion have shown n o  significant 
toxicity. Occasionally, a mild hypotensive effect, chilling, and headache have been 
reported. These may be due to the impurities in the injected extract. 

Therapeutic Uses: Traditional Chinese medicine prescribes this herb to remove 
heat, reduce phlegm, relieve stuffiness of the chest, and as a laxative to relieve 
constipation. 

It is used in angina pectoris, with an effective rate of 78.9%, depending upon 
the length of drug administration. Water extracts of the herb have been made 
into a tablet form, given in a dose of 4 tablets (equal to 30 g of raw material) 
r i d  for 1 month. An injection solution is also available, in which 2 ml is equivalent 
to 10 g of raw herb. This is given by intramuscular or intravenous injection. 

The herb has been used as an antitussive and as an expectorant. It has also 
been used in acute mastitis. 

The dried leaf and stem of Loranthus parasiticus (L.) Merr. 

Chemistry: The active principles are glycosides, including avicularin and quercetin. 

A v i c u l a r i n  L - E u r a n o - a r a b i n o s e  

( ) u e r c e t i n  H 

Actions: Wu's Pharmacology placed Song Ji Shang and Hu Ji Shang (see following 
entry) together in discussing their pharmacological actions and therapeutic uses. 
This was probably an error: although the two share a common name, Ji Shang, 
they come from different plants. 

Song Ji Shang dilates the coronary vessels, reduces myocardial ischemic symp- 
toms, and decreases the oxygen demand of cardiac tissue. It also can antagonize 
the vasopressin-induced vasoconstriction action on the coronary vessel. The herb 
has also been observed to lower peripheral blood pressure; this effect can be 
slightly antagonized either by atropine or vagotomy. 

Quercetin, a flavone product, a genin from aviculine hydrolysis, widely dis- 
tributed in many plants, has been observed to possess an inhibiting effect on 
platelet aggregation by its scavenging anti-free radicals action; it inhibits throrn- 
boxane A, formation and increases PGI, genera t i~n .~~," ' .~~  
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Quercetin exerts a marked inhibitory effect on tumor-necrotic factor (TNF) and 
interleukin IL-1 activity. It is known that endothelial cells of blood vessels can 
release a substance, endothelin, which is a potent and long-lasting vasoconstrictor. 
Zhao and Gu4' reported that quercetin inhibits the release of endothelin and 
promotes the formation of cGMP from human umbilical vein cells. 

Quercetin also inhibits both Nat/K'-ATPase and Ca2'-ATPase activity of heart 
sarcolemma and reduces CaZ' influx.12 

The herb has CNS inhibitory effects, include an ability to antagonize the caffeine- 
stimuating effect on the CNS. It also has a diuretic effect, but is less potent and 
more toxic than theophylline. Researchers have also attributed an antibacterial 
effect to the herb. 

In mice, the LD,, is 11.24 g/kg of crude herb (i.p.1 and 1.17 g/kg of glycoside (i.p). 
Common complaints include headaches, dizziness, appetite loss, abdominal 

distension. and increased thirst. 

Therapeutic Uses: Chinese folk medicine used this herb to support the liver and 
kidney, strengthen muscles and bones, and to prevent miscarriage. Modern 
medical practitioners use the herb to treat angina pectoris, cardiac arrhythmias, 
and hypertension. The herb is also used to treat frostbite; the water-based extract 
of the plant is made into an ointment or mixed with glycerin, which is then 
applied to the affected area. 

The herb is most widely available via Song Chi Sen packages which contain 
39 g of the raw herb per package. It has also been water-extracted to produce 
a beverage, which is served as a tea drink twice a day. An injection solution is 
available, with ampules containing 2 ml (equivalent to 4 g of the raw herb) for 
intramuscular or intravenous injection. 

The dried leaf and stem of Viscum coloraturn Nakai and V. album L. 

Chemistry: The herb contains oleanolic acid, P-amyrin, and mesoinositol. The 
leaf of this plant also contains several glycosides: flavoyadorinin A (alboside), 
flavoyadorinin B, homoflavoyadorinin B, viscumneoside, gyringin and eleathero- 
side E, and lupeol and myristic acid. The seed of the plant contains agglutinins, 
alkaloids, quercitol, querbrachitol, and vitamins E and C. 

R = R = 1 

Fl avoyadorinin A H 0-glucose 

Fl avoyadorlnin B -glucose H 

Homof lavoyadorinin B -glu-0-aplose ti 

Copyright 1999 by CRC Press LLC



 

Viscumneoside V11 

The species of the plant found in the province of Kwangsi, V album L., 
contains three toxic substances, viscotoxin A,, A,, and B. All of them are 45-amino 
acid peptides with 3 S-S linkages. 

Actions: Chinese medical literature frequently interchanged the herbs Song Ji 
Shang and HuJi Shang. It should be noted, though, that while these herbs have 
similar pharmacological actions and therapeutic uses, they come from different 
plants. 

Hu Ji Shang has its chief action on the cardiovascular system, with some 
anticancer properties exhibited." In recent studies, the water or alcohol-based 
extract of Hu Ji Shang was given to rabbits by intravenous injection. The result 
was a drop in blood pressure to 32% of the original level with a dose of 1 ml/kg 
(equivalent to 0.32 g/ml). The mechanism of action is not yet understood, but 
possibly involves a CNS stimulatory effect. It increases coronary flow and produces 
a decrease in heart rate, which can be blocked by atropine. However, atropine 
does not alter the antihypertensive effect of this extract. 

It has found that the glucosides of this herb can stimulate NOS activity and 
increase NO. 

Therapeutic Uses: Hu Jz Shang is primarily used as an antihypertensive agent. It 
is used clinically as an agent to combat cerebral and cardiovascular diseases. 
Usually it is given as a 20% tincture, 1 to 2 ml t.i.d. Patients taking the tincture 
report feeling an improvement, with few side effects. 

In other studies, a group of patients with late stage stomach cancer was given 
the extract intramuscularly for several weeks. This resulted in a prolongation of 
the patients' survival time. A preparation, called Iscador, which is manufactured 
by a Chinese pharmaceutical company, has been used in these cases. Patients 
were followed up for 5 years and reported excellent results. 
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YIN YANG HUO (5% i f$ ) 

The dried plant of Epimedium brevicorum Maxim., E. koreanum 
Nakai, or E. sagitatom (Sieb. et Zucc.) Maxim. 

Chemistry: The active principles are the glycosides, icariin and noricariin. The 
herb also contains ceryl alcohol and some essential oils and fatty acids. Recently, 
some new flavonol glycosides have been isolated from E. koreanum Nakai, which 
include korepimedoside A and korepimedoside B. 

R = 

lcariin CH3 
Des-0-methylicariin H 

Actions: The primary effects of the herb are on the cardiovascular system. It 
dilates the coronary vessels and increases the coronary flow by reducing vascular 
resistance. It lowers blood pressure with a long duration of action. Tolerance to 
the herb, however, can occur after continuous use. Reports show that the vasodi- 
latating effect of icariin is due to its Ca2+ channel blocking a ~ t i o n . ' ~  The glycosides 
of the herb can increase immune activity and act synergistically with other immune- 
enhanced agents to stimulate IL-2, IL-3, and IL-6 produ~tion.'~ The polysaccharides 
isolated from this herb can promote T lymphocyte migration from thymus toward 
peripheral organs.40 

Li et aL21 reported that this herb can prevent hormone-induced osteoporosis 
in rats. 

Yin Yang Huo extract is reputed to have a sexually stimulating effect on males. 
The herb can stimulate the growth of the prostate, testis, and anus rector muscle. 
Studies have showed that persons taking this herb show an increase of sperm 
production and urinary excretion of 17-ketosteroids. Experiments also show that 
the herb's glycosides can regulate hypothalamic sex endocrine activity. It is 
effective in antagonizing the impotency induced by hydrocorticosterone admin- 
i~tration.~" 
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The herb acts as an antitussive and expectorant; its antitussive effect is due 
to a CNS inhibitory action. It also has antibacterial and antiviral activity. The 
extract can inhibit the growth of staphylococci, streptococci, and pneumococci in 
culture. Additionally, the herb displays anti-inflamatory action. 

The herb is relatively nontoxic. Patients taking Yin Yang Huo may experience 
some gastrointestinal disturbances, such as nausea and vomiting, and occasionally 
dryness of the mouth. 

Therapeutic Uses: Yin Yang Huo was described in The Herbal Classic of the Divine 
Plowman as a body-building agent, a yang supporter, an agent to reinforce muscles 
and bones, and a help to the liver and kidney. 

It is commonly used in the treatment of angina pectoris, chronic bronchitis, 
and neurasthenia. Studies of its effectiveness in I066 cases of chronic bronchitis 
have shown a 74.6% efficiency rate, documenting its antitussive and expectorant 
effects. Additionally, intramuscular injection of a 10% Yin Yang Huo solution has 
been reported to significantly improve symptoms of child paralysis. 

In 0.3 g tablet form (equivalent to 2.7 g of raw material), the herb is admin- 
istered in doses of 4 to 6 tablets b.i.d. for 1 month; administration is stopped for 
7 to 10 d, then resumed in a second series if required. 

Yin Yang Huo pills are also available, made from a condensed 80% extract. 
In a 20% tincture, the herb is administered in doses of 5 ml t.i.d. before meals. 
Injection solutions are prepared in ampules of 2 ml equivalent to 1 g of raw 
material, used intramuscularly. 

MAR DONG ($ ) 

The dried root of Ophiopogon japonicus (Thunb.) Ker-Gawl 

Chemistry: The active principles include: p-sitosterol, stigmasterol, and ophio- 
pogonin B. 

Ophiopogonin B 

Actions: Mar Dong increases coronary blood flow, produces a strophanthin-like 
inhibitory action on Na/K-ATPase, and increases myocardial contractility. It has 
also been observed to increase tolerance to oxygen deprivation, to slowly elevate 
blood pressure, and exhibits antibacterial properties. 
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Clinical trials on 101 patients with angina showed a 74 to 84% effective response 
rate to the herb. Symptoms improved and the ECG pattern changed. Common 
side effects are abdominal distension, gas, and loose bowl movements. 

Therapeutic Uses: This herb is used in Chinese medicine as a yin supporter, to 
smooth lung functions and to stop coughing. It is generally prepared as a decoction 
of 10 ml, equivalent to 15 g of raw material; this is administered t.i.d. for 3 to 18 
months. It has also been made into an injection solution, with 2 rnl equivalent 
to 4 g of raw material. This is administered via intramuscular o r  intravenous 
injection. 

WE1 MA0 (&+ ) OR GUI ]IAN YU ($$3=4 ) 

The dried young branch, leaf, and fruit of Euonymus alatus 
(Thunb.) Sieb. 

Chemistry: The leaf contains quercetin, dulcite (1.1%), epifriedelanol (0.3%), 
friedelin, and some resin. The seeds contain the saturated fatty acid and some 
organic acids. 

Evornonoside & Cl1,OC 

I I T I I I K  

110 

H 

R ?! N 

l v o n o l o r i d e  o-L-rhamn 

L lucoevono los ide  o- l - rharnn-O- [~-O-g lu  R =  R ; 

E v o r i n e  H COCH3 

Evoz ine  H H 

Evoninc COW3 COCHJ 
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Seeds from the species E. europaea L. contain several cardiac glucosides and 
alkaloids. The glucosides include evomoside (which gives the genin glucoevono- 
genin and rhamnose after water hydrolysis), glucoevonoloside, and evonoloside. 
Alkaloids isolated from the seeds include evonine, evorine, and evozine. 

Several alkaloids have also been isolated From E. alatw forma striates (Thunb.) 
Makino species. These include evonymine, wilfordine, and alatamine. 

From E. mupinensis Loes. et Rehd., which were grown in the high mountains 
of Sichuan Province of China, several saponins have been isolated. These include 
wilforlide A and B and mupinensisone. 

Actions: This herb slows the heart rate and protects against myocardial ischemia. 
It can increase the tolerance to oxygen deprivation, and has a significant temporary 
hypotensive effect. 

It acts as a depressant on the CNS and can lengthen barbiturate-induced sleep 
times. Its effects on the metabolism include a reduction of blood sugar level via 
stimulation of the beta cells of the pancreatic islets. Additionally, E. mupinensis 
has immune regulating effect and exerts anticancer activity. 

Therapeutic Uses: This herb was used in folk medicine to regulate qi (bodily 
energy) and blood, relieve pain, eliminate stagnant blood, and treat dysmenorrhea. 

It is administered in the form of a syrup, with 1 ml equivalent to 1 g of raw 
material in the treatment of angina pectoris, the standard oral dose is 10 to 30 
ml t.i.d. 

JI MU (+&) 
The dried plant of Loropetalum chinense (Rbr.) Oliv. 

Chemistry: The plant contains flavone and glycosides, such as quercitrin and 
isoquercitrin. 

Actions: Ji M u  increases coronary circulation and reduces oxygen consumption 
of heart tissue. It slows the heart rate and increases myocardiac contractility. The 
herb also displays a hemostatic action, shortening blood-clotting times. 

Other observed actions include the ability to contract uterine muscle in both 
pregnant and nonpregnant women. It has an antibacterial effect against organisms 
such as staphylococci and Escherichia coli. 
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Therapeutic Uses: This herb was formerly used as an antipyretic, a detoxicant, 
and a hemostatic. Today, it is used to treat angina pectoris, bronchitis in elderly 
persons, alimentary indigestion, bleeding - including duodenal ulcer bleeding, 
uterine bleeding, and skin infections. 

Preparations of the herb include an injection solution made from JiMu flavone, 
with 2 ml containing 0.25 mg flavone (equivalent to 3.12 g of lea0 for intramuscular 
administration, twice a day. An injection solution is also made from the white 
crystalline substance of the extract, with 2 ml containing 40 mg of crystalline 
substance for intramuscular or intravenous injection. 

For cases of chronic bronchitis, food poisoning, and indigestion, the herb is 
administered in tablet form. For the former, a 0.3-g tablet is used. For the latter 
two, a 200-mg tablet is available, with a dose of 1 tablet t.i.d. 

C H A N C  BE1 RUI X l A N C  (&@if&$) 

The dried root and stem of Daphne koreane Nakei 

Chemistry: A substance called daphnetin has been isolated 

Actions: It can dilate the coronary vessels and reduce oxygen consumption of 
heart muscle and improve its function. 

Therapeutic Uses: The ancient Chinese pharmacopoeia recommended the herb 
to "unplug" the stagnation of blood in the circulatory system. Recent studies 
indicate a 92% effective rate in the treatment of angina pectoris and simple arthritis. 
The herb is dispensed in the form of an injection solution, with 2 ml equivalent 
to 3 g of raw material, for intramuscular administration. 

The dried root or leaf of llex pubescens Hook. et Arn. 

Chemistry: The plant contains flavone and ursolic acid. The root of a related species, 
Ilex pubescens var. glabra Chang, has been shown to contain seven crystalline 
substances. These include compounds such as 3,4-dihydroxyacetophenone, hydro- 
quinone, scopoletin, and vomifliol. Their pharmacological actions have not been 
investigated. 

Actions: This herb's primary actions affect coronary vasodilatation. It reduces the 
heart rate and oxygen consumption of the heart muscle. The onset of action is 
slow and the duration of action is long. Experimental data showed that the 
compound, 3,4-dihydroxyacetophenone can effectively block the slow inward 
current and delay the inactivation of fast coronary potassium ion current of heart 
muscle. 

Other actions include the lowering of blood pressure - this can be lessened 
by atropine. The herb has antitussive and expectorant effects, and displays some 
antibacterial properties. 

The LD,,, of this herb was 920 mg/kg in mice (i.v.1. 
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Therapeutic Uses: The herb is used to treat angina pectoris, acute myocardiac 
infarction, cerebral thrombosis, and thrombophlebitis. It has also been reported 
to be effective in the treatment of central angiospastic retinitis: a Mao Dong 
Qing injection administered intramuscularly for 12 to 52 d resulted in a 90% 
efficacy rate. 

Standard preparations of the herb include a tablet equivalent to 6 g of raw 
material; the normal dose in this form is 5 to 10 tablets td.d. A decoction package 
is also available, containing 120 g raw material per package. In injection form, 2 
ml of solution containing 20 mg of the active principle (equivalent to 8 g raw 
material) is administered intramuscularly. Additionally, a syrup can be prepared, 
with each ml equal to 3 g of raw material, and a normal dose of 20 to 30 ml t.i.d. 

sl J l  Q l N G  (@&$) 

The dried leaf of llex chinensis Sims 

Chemistry: The herb contains protocatechuic add, protocatechuic aldehyde, urso- 
lic acid, and a large amount of tannic acid. 

Actions: Si Ji Qing reduces vascular resistance in coronary vessels, resulting in 
an increase in blood flow. It reduces the oxygen consumption of heart tissue and 
has a protective effect in myocardial ischemia. Additionally, it exhibits both 
antibacterial and anti-inflammatory activity. 

The herb is almost completely absorbed from the intestine. It is eliminated 
mainly by the kidney. 

Its toxicity is very low. The LDSo for the raw plant was 133 4 11.6 g/kg in 
mke (oral) and 104 f 6.5 g/kg (i.v.). The LD,, for protocatechuic aldehyde was 
0.51 f 0.014 g/kg (i.m.) in mice. 

Therapeutic Uses: The primary use of this herb is in the treatment of angina 
pectoris and thrombophlebitis. It is also given internally to treat burns or may 
be externally applied on the burn wound; treatment in cases of extremity 
ulceration is also reported. It has been known to accelerate wound healing and 
exert an antibacterial effect. The antibacterial effect allows it to be effective in 
the treatment of infectious diseases, such as acute and chronic bronchitis, 
pneumonia, dysentery, acute pancreatitis, cholecystitis, nephritis, pelvic infec- 
tion, urethritis, and cervicitis. 

For treatment of burns and wounds, the herb is prepared as a water-based 
extract, with 1 ml equivalent to 1 g of raw material. The solution can be sprayed 
on the wound surface, applied as a soaked gauze, or rubbed directly on the skin. 

Prwn the extract, two concentrations of emulsion are derived. In the first, oil 
is added to the water-based extract to form an emulsion in which 1 ml is equivalent 
to just 1.8 g of raw material. In the second, 1 ml is equivalent t o  just 0.6 g raw 
material. 

The herb is also available as a syrup (1 ml equivalent to 1 g of raw material, 
with a dose of 20 ml t.i.d.), tablets (each equivalent to 4 g of raw material), or 
injection solution (1 ml equivalent to 2 g of raw material, intramuscular dose of 
2 to 4 ml). 
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SHE X lANC % ) 
The dried secreta from the male pocket of Moschus sifanicas 
Prezewalki or M.  moschiferus 1. 

Figure 5.4 The male pocket of Moschus sifanicus. 

Chemistry: The "herb contains between 0.5 to 2% of muscone, which is the 
active principle of the secreta, and produces a very distinctive aroma. The natural 
"herb has now been largely replaced by synthetic products. Muscone is a colorless 
liquid with a boiling point of 142 to 145'C. In addition to muscone, She Xiang 
contains several kinds of androstanes, which have a male-stimulating effect, and 
muscopyridine. 

The secreta from Viuem'cula indica Desmarest contains a substance very similar 
to muscone - zibetone. Zibetone has an odor similar to muscone, and has the 
following structure: 

Zibetone Muscone Muscopyridine 

Actions: The herb's effect on the heart include an increase in both myocardiac 
contractility and tolerance to oxygen deprivation. It also improves blood flow. 

On the CNS, small doses of either natural or synthetic muscone have a 
stimulating effect, and can reduce barbiturate-induced sleep. But in large doses, 
it can depress the CNS and prolong sleep times. Chinese herbal lore also claimed 
that the herb would stimulate the CNS and increase the intelligence quotient of 
children. 
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She Xiang has anti-inflammatory properties. Muscone can decrease capillary 
permeability, with a greater potency than that seen in salicylic acid. It decreases 
prostaglandin E and F (PGE and PGF) tissue concentrations. 

The herb is also reputed to stimulate the male sex hormones and increase 
uterine contractions. 

This agent is rapidly metabolized in the body. The half-life, t,,,, is 1.4 rnin. The 
LD,, of synthetic muscone is 290.7 mg/kg in mice (i.p.). 

Patients taking this substance showed few side effects. Occasionally, they 
experienced dizziness, nausea, and vomiting, or loss of appetite. 

Therapeutic Uses: She Xiang was used in folk medicine as a remedy for stroke, 
convulsions, shock, and sudden circulatory collapse. Many ancient pharmaceutical 
recipes or formulas contain SheXiang - for example, the Lu Shien pill (&fl-#fj ) 
and the A n  Gon Niu Huang pill $ g!# G) have moschus secreta as a major 
ingredient. These pills are used to stabilize the mind and nerves, to relieve swelling, 
and to relieve pain. These products are sold on the street or in the market without 
prescription, for the treatment of poison-induced swelling, trauma, and bone 
fractures. 

In the treatment of angina pectoris, the herb generally requires 2 to 5 min to 
show an effect. It is contraindicated for pregnant women. Generally, synthetic 
muscone is more potent than the natural product. 

Zhao et al. treated 70 patients suffering from cerebral thrombosis with moschus 
pills and obtained an effective rate of 82.9%, as compared with 61.7% in the 
control group without moschus medi~ation.~' 

The herb is also reported to be effective as an anticancer agent. Injection of 
muscone in patients suffering from esophageal or gastrointestinal cancer produced 
significant symptomatic improvement, especially in the early stages of their disease. 

The herb has been used in the treatment of vascular migranes. In these cases, 
prophylactic use gives best results. 

General preparations of the herb include sublingual tablets which contain 
30 mg of the synthetic muscone. These are used as a substitute for nitroglycerin 
in the treatment of angina. Injection solutions are prepared at 1.5 mg per ampule 
for intramuscular or intravenous use. An aerosol preparation is also available, 
containing 180 mg muscone per vial. 

She Xiang cardiotonic pills, a mixture of She Xiang and ginseng, are widely 
used in China. It is claimed that this preparation has an effective rate of about 
32% in the treatment of angina. 

The dried flower of Chrysanthemum morifolium Ramat. 

Chemistry: Several varieties of substances have been isolated from the flower. 
These include bornol (an essential oil), chrysanthenone, and camphor; the alkaloid 
stachydrine (C,H,,O,N); and several glycosides: acacetin-7-rhamnoglucose, cos- 
mosin and acacetin-7-glucose, diosrnetin-7-glucose. Also found are adenine, cho- 
line, vitamin B, and vitamin A-like substances. 
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Chrysartemm A Chrysartemin B Chrysandiol Chlorochrymonn 

Actions: The herb increases coronary vasodilatation and coronary blood flow, 
but has little effect on cardiac contractility or oxygen consumption. It reduces the 
capillary permeability induced by histamine, and operates as an antibacterial and 
antipyretic agent. 

Therapeutic Uses: In southern China, this herb is very popular during the sum- 
mertime, when it is consumed as a tea. In folk medicine it was used as an 
antipyretic, to clear the eye and the mind, and as an antitoxin. It is widely used 
as a remedy for the common cold, headache, dizziness, red eye, swelling, and 
hypertension. 

It is commonly used in cases of angina pectoris and hypertension. To make 
a water-based extract, 300 g of the herb is condensed into 500 ml; the standard 
dose is 25 ml 1.i.d.. or taken as a tea. 
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ANTI-HYPERCHOLESTEROLEMIC 
HERBS 

In Chinese markets and pharmacies there are many foods and beverages (mainly 
tea) which are touted as substances that lower the blood cholesterol level. The 
effectiveness and mechanisms of action of these products are not yet fully 
understood. K 

fi  ), grown in the southwestern provinces of China, For example, Tuo Cha (& $. 
Yunnan, and Szechuen, is reputed to lower plasma cholesterol and is widely used 
by Chinese both locally and abroad. The white fungus, Pei Mu E r  (@&$I, a 
dried sporophore of Tremella fuc?formis (Tremellaceae), is widely used as a 
delicate desert, and is said to lower cholesterol. These substances most likely 
contain some type of resin that can bind cholesterol or bile acids in the intestine 
and promote their excretion in the feces. In addition, polysaccharides have been 
extracted from Tremella fuciformis. These polysaccharides can antagonize the 
suppressive effect of hydrocortisone on IL-2 production and the immunosuppres- 
sive effect of cycl~sporin.~ The fungus itself also can increase the production of 
IL-2, IL-6, and tumor necrotic factor-a (TNFa) by promoting the mRNA expression 
of these cytokines.' 

Ginseng, as described in Chapter 1, is well known and widely used in Chinese 
and Japanese folk medicine as a treatment for arteriosclerosis. But ginseng is 
extremely expensive and, in ancient times, was considered to be the Emperor's 
private property. Thus, its use as an anticholesterol agent is not economically 
practical, despite its medicinal value. The following less costly herbs have been 
described in the Chinese pharmacopoeia as useful in the treatment of hypercho- 
lesterolemia. 
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LING ZHl 

The dried fructification of the fungus Ganoderma lucidum 
(Polyporaceae). 

Figure 6.1 Ling Zhi. 

Chemistry: The herb contains ergosterol, fungal lysozyme, proteinase, several 
amino acids, and organic acids. Recently, several polysaccharides have been 
isolated from Ganoderma lucidum (Fr.) Konst. Further, in addition to the alkaloid, 
ganodespurine, other compounds including ganoderiol A, ganoderiol B, ganoder- 
rnatriol, and ganolactone I have been isolated from this fungus. 

Ergosterol Ganodespurine 

R = 

Ganosporelactone A 0 

Ganosporelactone B H 
OH 
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Actions: Ling Zhi has been shown to lower plasma cholesterol and phospholipid 
levels, helping to prevent atherosclerotic changes in the arterial wall. It increases 
myocardial contractility and systolic volume and can improve cardiac function 
and reduce oxygen consumption. 

The herb affects the CNS, acting as an anticonvulsant, sedative, analgesic, and 
antitussive agent. It can also relax smooth muscles of the intestine and uterus and 
antagonize spasmodic contractions induced by histamine or pitressin. Additionally, 
it lowers blood sugar level and protects hepatic functions. 

Zhan et al." gave this herb to mice and found it can prolong sleep time 
induced by barbiturate and reduce body temperature. 

Peng and Wang7 studied the pharmacological actions of this herb and found 
that in rats it can increase capillary circulation and the number of capillaries under 
microscopic observation. The herb also increases the CAMP concentration of the 
heart muscles and platelets, but not cGMP. In an experiment with mice, they have 
found that this herb can reduce oxygen consumption. 

Lin and his  colleague^^,'^ suggested that the active principles of this herb are 
the polysaccharide compounds. They reported that these polysaccharides antag- 
onize significantly the suppressive effect of hydrocortisone on lymphocyte prolif- 
eration of mouse spleen induced by injection of convanavalin A. The 
polysaccharides also enhance the reactive ability of aged mice and potentiate the 
activity of DNA polymerase a in intact mouse spleen cells. Based on their data, 
Lin and his colleagues then concluded that Ling Zhi has the property to restore 
immunodeficiency and that it has an antiaging effect. Lei et al.3a4 and ZhangI2 have 
confirmed their findings that the ganoderma polysaccharides can restore DNA 
polymerase activity of splenocytes, improve immune function of aged mice, and 
promote the production of IL-2 and markedly enhance the cytotoxicity of 
T lymphocytes. Additionally, Ling Zhi not only has an anti-inflammatory effect 
but is an immune enhancer. Mice receiving Ling Zhi extract daily showed a 
significant increase of interferon-y (INF-y) production from T lymphocytes. The 
extract also has the effect of delaying hypersensitivity. 

The toxicity of this herb is low. The LD,, for Ling Zhi syrup is 69.6 ml/kg in 
mice and 4 ml/kg in rabbit (by stomach). 

Therapeutic Uses: In Chinese, the name Ling Zhi means "spirit plant." In tradi- 
tional Chinese medicine, it is used as a tonic, roborant, sedative, and stomachic. 
The Ben Cao Kong M u  explained that "continued use of Ling Zhi will lighten 
weight and increase longevity." 

The herb is currently used in the treatment of hyperlipemia, angina pectoris, 
chronic bronchitis, hepatitis, and leukopenia. Clinical trials in 2000 cases of chronic 
bronchitis reported an effective rate of 60 to 90%. 

Ling Zhi has also been used in the treatment of autoimmune disease and 
hypersensitivity related disorders. 

Several preparations of Ling Zhi are used. Common general preparations are 
syrups and tincture. As a syrup, the herb is administered in doses of 4 to 6 ml 
daily. As a 20% tincture, a dose of 10 ml t.i.d. is given. 

Ling Zhi powder in form of a tablet has been sold popularly in the corner of 
Chinese drug stores (even in the U.S.) for immune-enhancing and anti-ageing 
purposes. 
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In the treatment of insomnia and neurasthenia, Ling Zhi is prescribed in a 1-g 
tablet, with a dose of 3 tablets t.i.d. Cases of chronic bronchitis are treated with 
fermented extract at a dose of 25 to 50 ml t.i.d. In the treatment of leukopenia, 
0.5 g capsules are prepared, with an equivalent to 4.16 g of cultured extract; the 
dose is 4 capsules t.i.d. 

SHAN ZHA (&$& ) 

The dried fruit of Crataegus pinnatifida Bge var. major, 
C. pinnatifida, or C. cuneata Sieb. et Zucc. 

Chemistry: The active principles are chlorogenic acid, caffeic acid, citric acid, 
crataegolic acid, maslinic acid, ursolic acid, and some saponins. 

Actions: The herb lowers blood cholesterol by increasing cholesterol's catabolism. 
This helps the surface of the atherosclerotic area in the arterial wall to shrink and 
become smoother. It improves coronary circulation and increases the 8Qb uptake 
of the heart muscle via an increase of blood flow. This reduces the oxygen 
consumption and protects against myocardiac ischemia. Additional effects are an 
increase in myocardial contractility and a lowering of the blood pressure. It also 
acts as an antibacterial agent. 

Shan Zha is virtually nontoxic. Nausea and vomiting may be observed if large 
quantities are consumed. The LD,, for the 10% Shan Zha extract is 33.8 ml/kg 
for rat and 18.5 ml/kg for mice. 

Therapeutic Uses: Sha Zhu is used not only for medicinal purposes, but is also 
sold on street corners as a popular snack food. Chinese consider it useful in 
reducing food stagnancy and blood stasis. As a medicine, it is used to treat 
hypercholesterolemia, angina pectoris, and hypertension. 

The herb is prepared in three forms. The 0.3-g sugar coated Kuo-sun-nin tablet 
is equivalent to 3 g raw material, and is prescribed in doses of 5 tablets t.i.d. 
Kuo-sun-nin extract is administered in doses of 1 tablespoon t.i.d., equivalent to 
15 g of the raw herb. In syrup form, 1 ml is equivalent to 0.65 g of raw material, 
with normal dosage of 20 ml t.i.d. 
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SHOU WU ( ), ALSO CALLED HO SHOU WU (flfg) 
The dried tuberous root of Polygonum multiflorum (Polygonaceae) 

't 

Figure 6.2 Drawings of Ho Shou Wu. [(Left) from Ben Coa Kong Mu (Jian-nin print); 
(right) from Zhong Ca Yao Yue, Vol. 2, p. 161.1 

Chemistry: Approximately 1.1% of the plant comprises active principles. These 
include chrysophenol (C,,H,,04), emotin (C,5H,,,05), emodin methyl ester, rhein 
(C,5H,0fS, and the glycoside: rhaphantin (C21H2404. In addition, a large quantity 
of lecithin and other glycosides is found. 

R e c d y ,  two glycosides, polygonimitin B and polygonimitin C, have been 
isdated from this plant. 
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Polygonimitin B Polygonimitin C 

Actions: The herb lowers the plasma cholesterol level by reducing the intestinal 
absorption of dietary cholesterol. It was also suggested that the lecithin of this 
herb can block cholesterol uptake from the plasma into the liver, preventing the 
deposition of cholesterol into plaques in the arterial wall. 

The herb has also been observed to reduce heart rate and to slightly increase 
the coronary circulation. The emodin derivative can increase peristalsis in the 
large intestine and produce a laxative effect. The herb also exhibits antibacterial 
properties. 

It has been found that Shou Wu extract can increase SOD activity in mice and 
that it has a selective inhibitory effect on thromboxane (TXA2) production.Y 

This herb is relatively nontoxic. The common adverse effects include nausea, 
vomiting, abdominal distention, and loose bowl movements. 

Therapeutic Uses: Traditionally, Shou Wu is used as a laxative, a detoxicant for 
boils, to replenish the "vital essence" of the liver and kidneys, to "resupply" blood, 
to treat early graying of the hair, to treat backache and neurasthenia, and to lower 
plasma cholesterol. In 813 A.D., Li Ao described the action of Shou Wu. Li's work 
noted (as reported by Unschuld) that the herb made an impotent man sexually 
active, helping him to regain his reproductive powers (in other words, to father 
a son), rejuvenating him to a lifespan of 160 years (Unschuld, Medicine in China, 
pp. 230-2341, Not surprisingly, this study has never been cotlfirmed by other 
Chinese scholars. 

This herb received no attention in Chinese medical-pharmaceutical circles until 
the 4th century A.D. Now, the herb is commonly used in the treatment of 
hypercholesterolemia, with a 62 to 82% effective rate reported. Cholesterol levels 
may rise again, however, after administration of the herb is stopped. Other uses 
include the treatment of neurosis, neurasthenia, and insomnia. For the latter two, 
the onset of action is slow, with at least 2 weeks of administration required before 
positive effects are seen. Some cases have been reported in which the herb was 
used to treat malaria and the whooping cough. 

This herb is generally prescribed in the form of tablets, at a dose of 5 to 6 
tablets t.i.d. It is also prepared as a 20% injection solution, each ampule containing 
2 to 4 ml for intramuscular injection. Tablets are also prepared in combination 
with other herbs, including Shan-Wu, Wu-Mei-Zhu, Tan-Sen, and Huang-Ling. 
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JUE MlNC ZI (&flfl* 
The dried seed of Cassia obtusifolia or C. tora (Leguminosae) 

Chemistry: The herb contains many active substances, including chrysophenol, 
emodin, aloe-emodin, rhein, physcion, obtusin, aurentio-obtusin, chrysobtusin, 
mbrofusarin, nor-mbrofusarin, and toralactone. Emodin is the ingredient respon- 
sible for the laxative effect. 

R= R1= R2= 

Obtusin 0CH3 0CH3 H 
Aurantio-obtusin OH OCH, H 

J 

Chrysobtusin 0CH3 0CH3 CH3 

Rubrofusarin R= H, R1= CH3 

Nor-rubrofusarin H H 

Rubrofusarin-6- 
CH3 E-gentiobioside R-gentiobiose 

Toral actone 
C H j O  

Actions: Jue Ming Zi lowers plasma cholesterol and prevents the formation of 
atherosclerotic plaque in the arterial wall. It also acts as an antihypertensive, 
antibacterial, and laxative. 

Gastrointestinal disturbances, such as nausea, abdominal distension, and loose 
bowl movements are the most commonly observed adverse effects. 

Therapeutic Uses: Traditionally, the herb was used to remove "heat" from the 
liver, improve visual acuity, and as a laxative. Modern physicians use the herb to 
treat hypercholesterolemia and hypertension. 

In the treatment of hypercholesterolemia, it has been reported that normal 
plasma cholesterol levels can be achieved in 80% of cases if the herb is taken 
continuously for 2 weeks; if treatment is continued for a longer period, a 96% 
success rate has been observed. 

The herb can be prescribed as a syrup of 0.75 g raw material per ml at an 
oral dose of 20 ml t.i.d. It is prepared in a tablet form (3 g herb per tablet) with 
a dose of 5 tablets t.i.d. A water decoction of 50 g is also used, administered in 
divided doses twice a day. 

The herb is also used to treat vaginitis. A water-based extract of the herb is 
used to wash the vulva and vagina for 15 to 20 min daily for 10 d. 
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The dried leaves, seeds, flowers, bark, and roots of Firmiana simplex 
(L.) W.F. Wright. 

Chemistry: The herb contains betaine, choline, P-amyrin, P-amyrin acetate, lupe- 
none, heutriacontane, rutin, octacosanol, and p-sitosterol. 

The seeds also contain small quantities of caffeine, fatty acids and sterculic 
acid, and lupenone. Their structure is as follows: 

Stercu l ic  acid Lupenone 

Actions: The alcohol-based extract of the herb can reduce plasma cholesterol 
levels but does not affect triglyceride levels. It has a vasodilating effect, increases 
coronary flow, and lowers peripheral blood pressure. 

The toxicity is very low. The water-based extract of this herb had an LD,, in 
mice of 8.3 g/kg (i.v.). Clinically, a slight discomfort in the gastrointestinal tract 
was reported. Occasionally, patients also complainted of dryness of mouth and 
fatigue. 

Therapeutic Uses: Chinese physicians believed that Wu Tong could remove "heat" 
and act as a detoxicant, smooth lung functions, and increase the appetite. It was 
also reputed to stimulate hair pigmentation. The herb is used in hypercholester- 
olemia and hypertension. It is also applied externally to treat burns. 

The dried root and stem of Alisma orientalis (Sam.) Juzep. 

Chemistry: The major active principles are alisol A and B, alisol monoacetate, 
and the essential oil epialisol A. 
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Alisol  A H A l iso l  B H 
A1 is01 B monoacetate -0C-CH3 

Alisol  A mono- OC-CH, 
acetate 

Actions: Ze Xie was claimed to be effective as a diuretic for the removal of 
edemic fluid. Clinical trials showed that the herb can lower plasma cholesterol 
levels, protect hepatic function, and increase the urinary excretion of Na, C1, and 
urea. 

Therapeutic Uses: Clinical trials to lower hypercholesteremia showed better 
results than in cases of hypertriglyceride. Subjective symptoms were improved. 

It has also been used in edema due to kidney malfunction, Herb, in doses of 
3 to 12 g, was administered in decoction form. 

The dried pollen of Typha augustifolia L. or T: orientalis Presl. 

Chemistry: The active principles are isothamnetin, a-typhasterol, and oligosac- 
charide. 

Actions: The herb lowers plasma cholesterol by inhibiting the intestinal absorp- 
tion of dietary cholesterol or the reabsorption of biliary cholesterol. This helps to 
prevent the development of atherosclerosis. Its direct effects on the cardiovascular 
system include a slowing of the heart rate, an increase in coronary circulation, 
and a lowering of peripheral blood pressure. 

The herb has also been shown to increase intestinal and uterine smooth muscle 
contraction. It acts as a hemostatic, reducing the clotting time of blood. Addition- 
ally, it acts as an anti-inflammatory agent. 

This herb has a very low toxicity. Patients may occasionally complain of nausea 
and vomiting, loss of appetite, abdominal distension, constipation, dryness of 
mouth, and fatigue. 

It has been used in the treatment of hypercholesteremia, angina pectoris, 
exudative eczema, postdelivery bleeding, and to stop bleeding in hematemesis 
and hematuria. 
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Therapeutic Uses: The Ben Cao KongMu described this herb as a drug to mobilize 
stagnant blood and circulation. It also noted that the herb displayed hemostatic 
and analgesic actions. 

It is used today in the treatment of hypercholesteremia, angina pectoris, 
exudative eczema, postdelivery bleeding, and to stop bleeding in hematemesis 
and hematuria. 

HU CHANC (&I#$. ) 

The dried root and stem of Polygonum cuspidatom Sieb et Zucc. 

Chemistry: The active principles include several glycosides: polygonin, glucofra- 
gulin, emodin, polydatin, and flavonoids. 

Emodin-8-~-gluccsldc H Resveratrol  H 

Physcion-8-0-D-glucoside CH3 Polydattn 6-0-glucose 

Actions: Polydatin is the major active principle of this plant to lower the blood 
cholesterol level, increase myocardial contractility, and increase the coronary 
circulation. It has an anti-free radical effect to protect against ischemic brain and 
heart injury. It is used in the treatment of stroke and cerebral vascular diseases.5 

Polydatin also has the effect of inhibiting platelet aggregation and increasing 
prostaglandin PGE, production from the endothelial cells of human umbilical vein. 

Therapeutic Uses: Clinical trials using this herb in 136 patients showed 83 of 94 
cases of hypercholesterolemia lowering their cholesterol level. 

N u  Chang tablet, prepared from extracts equivalent to 2 g raw material per 
tablet, was given as 3 tablets orally t.i.d. Polydatin tablet (20 to 40 mghblet) was 
given as 1 tablet t.i.d. 

The dried seed of Trigonella foenum-graecum L. 

This plant is grows mainly in the province of Manchuria and the northwestern 
province of China, but now mostly comes from cultivation. 

Chemistry: The herb contains 0.13% trigonelline, saponins, and flavone deriva- 
tives, including vitexin, saponaretin, isoorientin, and vitexin-7-glucoside. 
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T r i g o n e l l i n e  V i  t e x i n  

Actions: This herb can reduce plasma cholesterol levels and support hepatic and 
renal functions. It is also claimed that it stimulates lactation and gives the breast 
a rounded shape. 

The herb is used as a demulcent to soothe chapped hands and lips and 
digestive tract disorders and is very commonly mixed with spices to relieve 
stomach pain. It is also used in veterinary practice. 
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ANTISHOCK HERBS 

Shock is a clinical syndrome caused by inadequate organ perfusion. There are 
many causes of shock. Commonly observed causes include cardiovascular col- 
lapse, toxic shock, bacterial septicemic shock, and dehydration shock. The patho- 
physiologic abnormalities in these processes are quite different, therefore, the 
results of treatment are also varied. 

This fact was not recognized by traditional Chinese Tai-fu. Usually they treated 
shock symptomatically. It is dificult to evaluate whether these Chinese antishock 
herbs are effective and beneficial. Some of the herbs mentioned in this chapter 
have recently been categorized by Chinese pharmacologists and clinicians on the 
basis of experimental and clinical studies. None of these, however, were mentioned 
in the old classical Chinese medical text or in the Ben Cao Kong Mu as antishock 
agents. 

ZHI SHI ($92 ) 

The dried fruit of Citrus aurantium. 

Chemistry: Several sympathomimetic amines have been isolated from this fruit, 
including synephrine and N-methyltyramine. 

Several flavones have been fractionated. They are tangeratin and nobiletin. 
Recently, natsudaidain and HEPTA have been isolated. A small quantity of flavone 
glycoside, hesperidin, is also present. 
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Synephrine N-Methyltyrarnine 

C H 3 0  R, = R,= 
Tangeretin H H 
Nobiletin H OCH, C H  c H 3 @ ~ ~ ~ ~ c ~ 3  00' 

C H 3 0  

R - 
N a t s u d a i d a i n  H 

HEPTA CH 3 
(3,4,5,7.8,3',4'- 

h e p t a - m e t h i x y f l a v o n e )  

Actions: Synephrine is an a,-adrenergic agonist and can elevate blood pressure 
by constriction of the arterioles. It is less potent than epinephrine, but has a 
longer duration of action. N-Methyltyramine can produce a similar vasoconstricting 
effect by depleting norepinephrine from the terminal storage granules. 

The herb also increases cardiac contractility, improves coronary circulation and 
cerebral blood flow, and inhibits intestinal smooth muscle contraction. 

The flavone analogs are cardiotonic, having a positive ionotropic effect on the 
heart and increasing the release catecholamines from the myocardium. Among 
them, natsudaidain is the most potent.' 

Both tangeratin and nobiletin were found to exhibit an inhibitory effect on 
histamine release from mast calls. Hesperidin can potentiate the sympathomimetic 
effect of epinephrine and increase blood circulation in the body.2 

Therapeutic Uses: In Chinese folk medicine, this herb was commonly used to 
treat indigestion. It was also prescribed to relieve abdominal distension and ptosis 
of the anus or uterus. 

Today the herb is used in the treatment of shock, particularly toxic shock and 
anaphylactic shock. It is also used in the treatment of weak heart conditions and 
cardiac exhaustion. Generally, the herb is prepared as a solution for injection, 
with each ml equivalent to 4 g of raw material; this is diluted with glucose solution 
for intravenous infusion. 
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SAN LONG ZHI (JI %) 

The root of Scopolia tangutica Max. 

Chemistry: The active principles include hyoscyamine, scopolamine, ani- 
sodamine, and anisodine, which are cholinergic-blocking alkaloids. 

Anisodarnine Ani sodi ne 

Actions: Sun Long Zhi has a similar effect on the cardiovascular system as 
atropine. It can accelerate the heart rate and increase cerebral blood flow. It also 
has sedative and anticonvulsant effects on the CNS and was the major ingredient 
in the ancient Chinese "anesthetic recipe". It has sedative and anticonvulsant 
effects. It inhibits the cortex and stimulates the respiratory center. In animals, it 
can reduce tremors. 

The herb also has some peripheral effects. Scopolamine, which is more potent 
than either anisodamine or anisodine, can relieve intestinal spasms, dilate the 
pupils, inhibit salivation, and antagonize organophosphorous intoxication. 

Anisodamine has antioxidation activity and exerts a protective effect on myo- 
cardium of post-burn rats due to its membrane stabilization effect. 

Experiments show that anisodamine and naloxone combination can improve 
the hemodynamic function of a cat suffering from hemorrhagic shock and signif- 
icantly prolong the survival time of animals in shock. 

This herb is quite toxic. It has the same adverse effects as other cholinergic 
blocking agents, including dryness of the mouth, facial flushing, pupillary dilata- 
tion, blurred vision, and difficulties in urination and defecation. The LD,, of 
anisodine and anisodamine to mice is 482 to 595 mg/kg and 123 to 140 mg/kg, 
respectively. 

This herb is contraindicated in persons suffering from glaucoma. 

Therapeutic Uses: In folk medicine, the herb was used an anticonvulsant, an 
analgesic, and an aid in the relief of blood stasis. More recent uses include: 

Treatment of shock caused by acute infectious diseases or intoxication - 
patients usually respond satisfactorily to San Long Zbi alkaloids, which can 
reduce mortality and improve overall physical condition. It is, however, 
important to continuously monitor patients' circulation (particularly retinal 
microcirculation), blood pressure, and respiration. 
Cerebral thrombosis and acute spinal cord inflammation. 
As an adjuvant in anesthesia - in combination with general anesthetic 
agents, anisodamine and anisodine can exert an analgesic and cerebral 
inhibitory effect while stimulating respiration. 
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4. Ocular distress - anisodamine or anisodine, in combination with I% 
procaine, have been used as a local anesthetic in the eye in the treatment 
of retinal spasm or central retinitis. 

5. Relieve spasm of biliary duct or duodenum. 

Preparations of the herb are in either tablet or injection form. Anisodamine is 
administered in tablets containing 5 or 10 mg of the alkaloid at doses of 1 tablet 
t.i.d. It is also administered intravenously (5-, lo-, or 20-mg/ampule) at doses of 
10 to 20 mg for acute toxic shock, or 0.3 to 2 mg/kg for children; in the treatment 
of cerebral thrombosis, 30 to 40 mg is diluted with glucose solution for intravenous 
infusion. 

Anisodine is prepared in tablets of 1- or 3-mg strength. Intramuscular injection 
is prepared in ampules of 2 or 5 mg/ml. 
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THE NERVOUS SYSTEM 
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ANESTHETIC AND 
MUSCLE-RELAXING HERBS 

ANESTHETIC HERBS 

Surgery, which has historically been dominated in China by Western-trained 
surgeons, was not categorized as a special field in Chinese traditional medicine. 
There was, however, one great sur eon whose name is highly praised in Chinese 
medical literature. Hua Tau (Q &), who practiced surgery around 141 to 103 
A.D., is credited with introducing the use of the Ma Fu decoction @?fl.-.? for 
general anesthesia. Thanks to this prescription, he was able to perform many 
major operations, including abdominal and gastrointestinal surgery. Historical 
records do not, however, indicate what percentage of those operations were 
successful. 

During the Ming Dynasty, another Chinese physician %*a), 1563 to 1640 A.D., introduced the use of Mon 
an anesthetic agent. This compound combined aconite 
banum, and other herbal substances. 

Since then, many anesthetic formulas have been listed in Chinese medicine. 
Most are taken with wine to produce general anesthesia. The majority of those 
formulas are mixtures of herbs, with aconite and datura as the major ingredients. 
From a modern scientific viewpoint, these preparations are obsolete. Modern 
research has shown that datura may be an adjuvant in anesthesia, but by itself is 
not an anesthetic agent. 

It should be noted here that the herb San Long Zhi (dl%$), described in the 
last chapter as an antishock agent, contains similar active principles to Man Tao 
Luo (5 fL$), and was also used as anesthetic adjuvant. 

M A N  TAO LUO ('$6 7) OR YANG JIN HUA (;?@J ) 

The dried leaf or seed of Datura stramonium (Solanaceae) 
and the flower of D. metel L. 

Ben Cao Kong M u  described this herb's shape and growth in detail 

Chemistry: The active principles are scopolamine and hyoscyamine. The seed 
also contains other substances, such as daturodiol and daturolone. 
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Oaturodiol 6-0H.u-t i  6-OH,=-H 

Daturolone 0 OH, H 

CHJ 

c ~ ~ ] ~ ~ - o c o ~  I =cHcH, 

CH,HC-COC 

6,7-0i-Ot!-(l)-tropane-3a.6B-diol ditigloyl ester 

Actions: Datura alkaloids are cholinergic blocking agents, specifically blocking 
muscarinic receptors of the cholinergic nerve endings. In the CNS, scopolarnine 
has an inhibitory effect, which reaches only an analgesic stage, without producing 
complete muscular relaxation. 

The Datura alkaloids can antagonize the arteriolar and venular spasm induced 
by acetylcholine or 5-hydroxytryptamine (5HT), resulting in an increase in blood flow. 

This herb has an antiasthmatic effect and can increase the plasma immuno- 
globulin A (IgA) level and phagocytic activity. It dilates the bronchioles and 
reduces pulmonary secretions. 

Toxicity: Administration of Datura alkaloids to dogs in a dose of 75 mg/kg, - 
37 to 40 times larger than the minimum effective dose - produces general 
anesthesia and convulsions of the extremities. 

The commonly observed side effects of this herb in humans are dryness of 
the mouth, flushed face, dry skin, increase in heart rate, elevation of body 
temperature, and difficulty in urination. 

Therapeutic Uses: Man Tao Luo has been used as a spasmolytic, analgesic, 
antiasthmatic, and antirheumatic agent. It is used as a general anesthetic for major 
operations on  the head, extremities, and vertebrae. 

In injection solutions, it is prepared at 0.5 or 5 mg/ml; 0.08 mg/kg is given 
subcutaneously. The herb is also administered orally in a dose of 0.3 to 0.45 g, 
mixed with wine 

CHAN SU 4%) 
Dried toad venom, or the dried secretion of the skin glands 
of Bufo bufo gargarizans Cantor or B. melanotictus 

Chemistry: There are more than 250 species of Bufo hufo in the world and 
dozens of substances have been isolated. 
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The Bufo secreta contains several potent substances, which are genin deriva- 
tives and alkaloids. The active ones include bufadienolide, bufotalin, cinobufagin, 
cinobufotalin, cinobufaginol, desacetylcinobufagin, resibufogenin, and cinobufo- 
toxin. 

The cardiac genin group: 

no 
H R =  

Bufal in H 

3-Bufolyl-suberic a c i d  C0.(CH2)6COOH 

.& H R =  R . =  

Bufo ta l in  H COCH3 

Desace ty lbufo ta l in  H H 

R =  R, = 
Gamabufotalin H H 
3-Gamabufotalyl-suberic acid CO(CH,).COOH H 
3-(l l -OAcetyl-gamabufotalyl) CO(CH,),COOH COCH, 
suberic acid 
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R = R, = 
Arenobufagin H H 
3-Arenobufagyl- CO(CH,),COOH H 

suberic acid 

Bufotalon Bufotalidin 

Cinobufagin 
Desacetylcinobufagin 

R, - 
COCH, 
H 

R =  A,= R,= R,= 
12p-OHcinobufagin H OCOCH, CH, p-OH 
Desacelylcinobufaginol H OH CH,OH H 
1 0P-OH-19-CH3- H OCOCH, OH H 
cinobufagin 

R =  R - 
Resibufogenin CH, H 
3-Resibufogenyl- CH, CO(CH,),COO 

suberic acid 
Resibufogin CHO H 

R 10 
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K ,  19-Oxdesacetyl- OH OH CHO & cinobufolalin 
19-OH-cinobufotalin OH OCOCH, CH,OH 
Bufotalinin OH H - CHO 
19-OH-marinobufagin OH H CH,OH 

The alkaloids: bufotenine and bufotcnidine 

Bufolenine 

0thcr.s: ;~drcnaline and cholcstenil 

Actions: Chan Su and She Xiang (see Chapter 5) are two major ingredients of 
a Chinese formula called Lu Shien pill ( 1, which has been used as a 
revitalizing drug, to stimulate the feeble heart and to alleviate serious pain. In the 
early 1930s, K.K. Chen and his co-workers found that Bufo secreta was a potent 
cardiotonic agent.' The structure of bufalin is similar to that of other digitalis 
glycosides. Therefore, it is not surprising that this herb was listed in the cardiotonic 
~ h a p t e r . ~  On the other hand, bufotenine has a structure which is also similar to 
that of 5HT, and has actions on the CNS. 

1. Local anesthetic - both cinobufagin and bufotalin have a potent surface 
anesthetic effect. In terms of its anesthetic effect on the cornea, it is 10 
times more potent than cocaine and 100 times more potent than procaine. 
Its duration of action is relatively long. 

2. Cardiotonic - bufalin can increase myocardial contractility and improve 
the circulation. 

3. Diuretic - reduces the tubular reabsorption of Na and CI ions. 
4. Stimulates the respiratory center. 

Toxicity: Chan Su is quite toxic. Major toxic effects include gastrointestinal 
symptoms, such as nausea, vomiting, diarrhea, and abdominal pain. The cardio- 
vascular toxicity includes heart block, irregular heart beat, which can be blocked 
by atropine, vasodilatation, and a tendency for bleeding. CNS toxicity includes 
dizziness, numbness of the extremities, and, in large doses, coma. 

Recently, some unapproved Chinese herbal pills containing Chan Su as the 
principal ingredient, have been sold over the counter in Chinatowns in the US., 
claiming to have analgesic, tranquilizing, anticancer effect. Several cases of poi- 
soning and death have been reported. The cause of death is central respiratory 
inhibition. 
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Treatment of Cban Su poisoning includes gastric lavage with 0.2 to 0.5% 
potassium permanganate solution, and injection of atropine in a dose of 0.5 to 
1 mg, subcutaneously. 

The LD,, of Chan Su in mice was 41 mg/kg (i.v.1, 96.6 mg/kg (s.c.), and 
36.2 mg/kg (i.p.). 

Therapeutic Uses: This herb is described in the Chinese pharmacopoeia as a 
detoxicant and anodyne. As a surface anesthetic, it is applied to the throat, nose, 
or mouth. A combination of Chan Su (9 g), aconite root (9 g), datura (16 g), and 
peppermint (6 g) is made into an alcohol-based extract at 30% concentration; this 
is applied locally to mucosal surfaces. 

Chan Su in combination with raw aconite root, raw &m Sha ()&, and 
) is ground into a powder for surface anesthetic use. 
also been used in the treatment of esophageal cancer. 

The product, Resibufogenin, has been tried clinically as a local anesthetic agent 
against hemorrhagic shock and traumatic shock. 

JlU LI  XlANC (hg*) 
The dried leaf and young leafy branches of Murraya paniculata 
(Rutaceae) 

Chemistry: The leaf contains several essential oils, including L-cadinene, methyl- 
anthranilate, bisabolene, P-caryophyllene, gerariol, carene, 5-guaizulene, odhol, 
paniculatin, and coumurrayin. The bark of the stem contains mexoticin (C,,H,,O,) 
and scopoletin (C,,H,OJ and some exoticin analogs. 
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Several prenylcoumarins and an alkaloid, yuehchukene, have also been isolated 
from this plant.6," 

Actions: In folk medicine, the $erb was used to promote the flow of qi, to relieve 
pain, and to remove toxic substances. It is an antispasmodic and can antagonize 
muscular spasms induced by histamine or BaCI,. 

The water-based extract of this herb (12.5%) produces a local anesthetic effect, 
but it is irritating. 

Yuehchukene exhibits marked estrogenic activity. In experiments with mice, 
the compound was given to female mice, 2 to 4 mg/kg orally or subcutaneously 
for 3 d; the uterus weight was significantly increased." 

MUSCLE-RELAXING HERBS 

Relaxation of skeletal muscles is a neccessity during surgical operations. This 
effect can be achieved with peripherally acting drugs such as curare-like agents, 
which block nicotinic receptors at the neuromuscular junction, or with succinyl- 
choline-like agents, which produce a depolarizing action at the neuromuscular 
junction (NMJ). Most Chinese herbs which produce a muscular relaxating effect 
are curare-like substances. 

The dried tuberous root of Stephania tetrandra S. Moore 
(Menispermaceae) 

Figure 8.1 (A) Fan Ji; (6) Mu Fang li. 

Chemistry: The total alkaloid content of this herb is between 1.5 to 2.3%. The 
primary alkaloids found are d-tetrandrine (;<ajS&&, approximately I%), 
fangchinolini0.5%), and cyclanoline (0.1%). 
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Table 8.1 Known Components Isolated from Different Fang li 

Name of Fang ]i Major components Chemical formula Melting point PC) 

Han Fang Ji 
Stephania tetrandra 

Mu Fang Ji (Kong Fang 
Ji, Ting Fang Ji ) 
Cocculus thunbergii 

Japanese Han Fang Ji 
Sinomenium acutum 

Japanese Mu Fang Ji 
Cocculus trilobus 

Tetrandrine 
Demethyltetrandrine 
Mufangchine A 
Mufangchine B 
(Mufangchine) 

Sinomenine 
Disinomenine 
Sinactine 
Acuturnine 
Diversine 
Tuduranine 
Trilobine 
lsotrilobine 

It should be pointed out once again that Chinese herbal terminology is very 
confusing. Chinese Fang Ji, as described here, is generally called Hun Fang Ji 
( x $  a) and differs considerably from Japanese Fang Ji ( a 6  &V ), which 
is derived from the root of Sinomenium acutum Rehder et Wilson. The latter 
contains the alkaloids sinomenine and disinomenine, which are phenanthrene 
derivatives similar to morphine. 

Japanese Mu Fang Ji ( @fi$fi@ is the root of Cocculus trilobus, which 
contains the alkaloids triboline and isotrilobine. Both have structures very similar 
to tetrandrine, a d-tubocurarine-like substance (see Table 8.1). 

R = 

d-Tetrandrlne CH3 

Fangchinoline ti 

Cycl an01 i ne 

Actions: The herb has a curare-like action. Methylated tetrandrine and metetran- 
drine iodine were found to be 4 times more potent than d-tubocurarine in their 
ability to block the depolarizing action of acetycholine on the NMJ. 

Fang Ji has anti-inflammatory and antihypersensitivity actions. The herb has a 
direct stimulatory effect on adrenal corticosterone secretion. Feng et aL8 reported 
that sinomenenine exerts a marked immunosuppressive effect and significantly 
decreases the ratio of cGMP/cAMP of plasma in mice. 
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The herb has analgesic properties. Japanese Fang Jf and sinomenine are as 
effective as morphine in relieving pain. 

Fang Ji, especially dtetrandrine, displays antiarrhythmic effects; its action is 
similar to quinidine (see Chapter 3). 

Toxicity: Overdose may cause respiratory paralysis. Therapeutic doses, however, 
have little effect on the heart or respiration. Occasionally, patients may develop 
cyanosis and excess sweating. 

The LD,, of metetrandrine in mice is 1.3 mg/kg (i.v.), ten times greater than 
that of d-tubocararine. 

Therapeutic Uses: Popular prescriptions of Fang Ji include use as a diuretic, 
antiphlogistic, and antirheumatic. 

As an adjuvant in anesthesia for abdominal operations, metetrandrine has been 
used in combination with acupuncture to obtain a good anesthetic effect. The 
dose used is 0.8 mg/kg administered intramuscularly, or diluted to 5 to 10 ml 
with isotonic glucose solution for intravenous injection. It usually takes 2 to 5 
min to produce complete muscle relaxation, which will last for 40 min. In some 
cases, a drop in blood pressure has been observed. 

In the treatment of arthritis and neuralgia, the standard dose is 6 to 12 g daily; 
if d-tetrandrine tablets (0.02 g) are used, the dose is 1 to 2 tablets t.i.d. Tetrandrine 
is also used as an antiarrhythmic agent to replace quinidine. 

MU FANG J l  ($~h&) 
The dried root of Coculus thunbergii; 

JAPANESE MU FANG )I ( &h& B) 
The dried root of Cocculus trilobus (Thunb.) 

Chemistry: The root or rhizome contains several alkaloids. The major ones are 
magnoflorine (C&2404N, approximately 0.41%), trilobine, homotrilobine, etc. 
Their structures are shown as follows: 

R = R1= 
Tr i loblne H CH3 

Homotrilobine CH3 CH3 

Trilobamlne 
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,  
0 H 

Normenlsarlne Coclobine 

Cocculol idine 

Actions: This herb possesses an analgesic effect and can reduce swelling. It was 
used to relieve arthritis pain and neuralgia. It is also effective in the treatment of 
pulmonary and cardiac edema. 

Cocculolidine has an insecticidal effect. 

The dried root and rhizome of Sinomenium acutum (Thunb.) Rehd. 
et Wils. 

The herb can be found in the provinces of Yunnan, Geizhow, and Szechuan. 
Different names were given according to its habitat. 

Chemistry: The root and rhizome contain several alkaloids. They constitute the 
active principles of the herb and have a phenanthrene structure similar to that of 
morphine derivatives. 

Sinomenine Sinoacutlne 

Isosinomenine 



,.-., ncu. 

OCH, OCHl 

Disinomenine 

S lnact tne  

CH, 
H 

CH3 H 
OCH, 

CHI R= 

Tuduranine Mfchelalbine Acutumine CH3 

Acutumfdine H 

Actions: The pharmacological action of sinomenine is similar to that of morphine, 
but much less potent. Its analgesic effect is about 1/15 that of morphine. It is 
sedative and antitussive. It can reduce the swelling of joints and shows an anti- 
inflammatory effect. The LDS, to mice is 580 mg/kg (by stomach). 

Folk medicine used it to treat arthritis and the traumatic swelling of extremities. 
It was given in a dose of 6 to 8 g of root taken with wine or in decoction. 

The following Chinese herbs belong to the genus Stephania, although their 
names are not similar to Fang Ji. They contain several alkaloids, some of which 
are similar in structure to tetrandrine. Their therapeutic uses are not as well 
described as those of Fang Ji. 

JIN XlAN DlAO WU CUI ($$% +&I&,) 

The root of Stephania cepharantha Hayata 
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OCHs 

Cepharamt ne  
CH,-N 

Cycleanine 

R = 

Cepharanthlne CH3 

Cepharanol i n e  H 

R = 

I s o t e t r a n d r f n e  CH3 

Berbamine H 

This herb and its alkaloids have an anti-inflammatory effect on joint swelling. 
They also have antipyretic and analgesic action. Ju et aL6 reported that berbamine 
exhibits a protective effect on ischemic heart. 

QlAN JIN TENC ( ?$&I 

From Stephania japonica (Thunb.) 

Chemistry: Alkaloids comprise approximately 2.2% of the herb. These include 
stephanine (C,,H,,O,N), protostephanine (C2,H2,04N), epistephanine (C3,H,,06N,), 
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R= 
Eplstephanlne CH3 
Hypoepistephanine H ;& N -  C H I  palwH' 

0- H r; 

CH 10 OCH, CH,O OCHj CH J 

Protestephanlne Insul  a r lne  

R 

Rly!J;+;H, LA OH 

OCH, 
'QH 

R= R.= 0CH3 
I 

Hasubanonine CH3 CH3 Metaphanine Steponine  

Homostephanol i n e  H CH3 

Stephl soferul l n e  Hernandlne H C H ~  
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QzanJin Teng can also be derived from Stephania hernendifolia (Willd.) Walp., 
which contains the following alkaloids: dl-tetrandrine, fangeclinoline 
(C3,H,,0,N,),4-demethylhasubanonine (C,,,H,,O,N), isochondrodendrine 
(C3,H3,0,N2), hernandrine (C,9H,,06N), stephisoferuline (C2,H3,0,N), hernandoline 
(C,,H,,O,N), hernandolinol (C,,H,,O,N), and 3-Odemethylhernandifoline, 

Therapeutically this herb is primarily used to treat nephritic edema, urinary 
tract infection, rheumatic arthritis, and sciatic neuralgia. It is given in a dose of 
12 to 25 g in decoction. 

HUA QlAN JIN TENC (y-f$& ) 

From Stephania sinica Diels. 

Chemistry: The herb contains the following alkaloids: l-tetrahydropalmatrine, 
stepharotine, stepharine, and tuduramine. 

Stepharot ine Tuduranine 

Actions: It has an analgesic effect and is used in the treatment of stomach ache, 
neuralgia, and tooth ache. 

YE DOU CEN (@.&#&OR SHAN DOU GEN (JI 3% 
The dried root and rhizome of Menispermum dauricum D.C., 
a species belonging to the same family as Fang li, Stephania 

Chemistry: This is another herb whose name is commonly confused. Chinese 
pharmacopoeia interchange this herb with Shun Dou Gen or Kong Dou Gen, an 
antipyretic which is derived from the root or rhizome of Sophora subprostrata. 
Ye Dou Gen or Shun Dou Gen, as mentioned in the text, Zhong-Cao-Yao-Xue ( q  !fg$), is the rhizome of Menkpermum and is used as a muscle relaxant. 
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Figure 8.2 Ye Dou Gen or Shan Dou Gen (Menispermum dauricum). 

The herb contains several alkaloids, the quantity of which varies, depending 
upon the region in which the herb is grown. These alkaloids include dauricine, 
daurinoline, dauricoline, dauricinoline, stepharine, stepholidine, magnoflorine, 
menisperine, sinomenine, acutumine, and a small quantity of tetrandrine; the last 
three are the principal alkaloids also obtained from Stephania. The leaf of this 
plant contains acutuminine. 

R = R 1 =  R 2 = 
Dauricine CH3 H CH3 

Caurinoline CH3 H H 
Daurlcoline H H H 

Dauricinoline H H CH3 
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Cheilanthifoline Menisperine CH3 
Magnof lorine H 

Stepholldine Stepharlne 

Actions: Studies of the pharmacological action of this herb are based on animal 
experimentation with I-stepholidine, the main active principle of the herb. Zhang 
et al.I4 reported that stepholidine produced an analgesic effect in mice, which is 
not antagonized by naloxone. Their results are illustrated in Figure 8.3. They also 
claimed that stepholidine is an antagonist to dopamine D, receptor, which can 
block apornorphine-induced vomiting in dogs and increase the plasma prolactin 
level sharply. 

Xia et al.I2 reported that I-stepholidine can lower intraocular pressure in rabbit 
eyes. A 0.5% solution produced an effect slighly less potent than 0.5% of Timerol 
solution. 

Xiong et al.'3 administered Lstepholidine to dogs and rats at a dose of 2.5 and 
0.5 mg/kg, respectively. This resulted in a hypotensive effect that can be antag- 
onized by phentolamine, an alpha blocker, or yohimbine, an a,-blocker. They 
claimed that the agent is an a,-adrenergic agonist. 

Gu et aL3 found that the administration of 1-stepholidine can lower blood 
pressure in rats with spontaneously hypertensive or Goldblatt's kidney. They 
proposed that the agent acts on central dopamine receptors. 

Other investigators reported that Cstepholidine has a blocking effect on the 
Ca2+ channel and 5HT receptor, resulting in a lowering of blood pressure7,' and 
total peripheral re~istance. '~ 

Clinical trials on 20 patients receiving a dose of 50 mg I-stepholidine t.i.d. for 
3 months showed a significant relief of the symptoms of headache and insomnia. 
Patients also indicated that the symptoms of nightmares and loss of concentration 
were substantially r e d ~ c e d . ~  
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Figure 8.3 The analgesic effect of stepholidine in mice (SPD) I-stepholidine, 60 mg/kg; 
(F) fantanyl, 150 pg/kg; (Nal) naloxone, 2 mg/kg. (From Zhang, Z.D., et al., Acta Phar- 
macol. Sin., 7, 522, 1986. With permission.) 

T h e  dried root of Alangium chinense (Lour.) Harns. 

Chemistry: The active ingredient is the alkaloid dl-anabasine or neonicotine 
(C10H14N2)~ 

From another species of Alangium, A. lamarckii, several additional alkaloids 
have been isolated. They are cephaeline, emetine and psychotrine, tubulosine, 
isotubulosine, dernethyltubulosine, demethylpsychotrine, alangicine (c,,H,,o,N,), 
deoxytubulosine (C2,H3,02N3), demethylcephaeline (C,,H,,04N2), alamarckine 
(C,~H,,O~N), alangirnarckine (C20H,,03N3), and ankorine (c,,H,,o,N).  he gluco- 
side alangiside has also been isolated. 

(242 dl-Anabasine or Neonicotine 

R=  R1= R= 

Tubulosine OH 6-H Emetine CH3 

lsotubulosine OH a-H Cephaeline H 

Deoxytubulosine H 6-H 
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R= 

Psychotrlne CH3 
Demethyl psychotrine H 

A1 anglmarcklne 

cq -Glucose 

R= R1= 
Alangislde H C H 3  

or CH3 H 

Actions: The alkaloids are the active principles of the herb and have a curare- 
like blocking effect on the neuromuscular junction. This action can be antagonized 
by neostigmine. The alkaloids cause myocardial stimulation, increase contractility, 
and may cause fibrillation. They can also increase blood pressure. 

Intravenous administration of the alkaloids causes an initial stimulation fol- 
lowed by depression; the latter is due mainly to the depression of respiratory 
muscles. A similar effect is seen in the CNS. The alkaloids rapidly penetrate the 
blood brain barrier, causing CNS stimulation followed by depression. 

Ba Jiao Feng was used as an adjuvant in anesthetics. It is also combined with 
local anesthetics, such as procaine, to produce greater muscle relaxation. The 
dose of the alkaloid used is 0.3 to 0.6 mg/kg. 

The herb was also used in the treatment of rheumatic arthritis. For this purpose, 
3 to 6 g of root is prepared as a decoction. It is contraindicated in pregnant women. 

XI  SHENG TENG ($4 &%) 
The plant of Cissampelos pareira Linn. 

Chemistry: This plant contains the following alkaloids: cissampareine, hayatine, 
hayatinine, dl-beheerine, dl-curine, D-guereitol, d-isochondrodendrine, hayatidine, 
cissamine, and menisnine. 
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R = 

1-Curine H d-Isochondrodendrine Cissamperefne 

Hayat ine H ( racemlc)  

Hayat in ine CH3 
Hayat id ine CH3 

Actions: The herb's pharmacodynamic effect is similar to that of d-tubocurarine 
and involves a blockade of NMJ depolarization. The onset of action is fast and 
the duration short. It can be used externally on wound surfaces to relieve pain 
or can be prepared as an ointment for the treatment of traumatic injuries and 
rheumatitis. Folk medicine also used it to treat asthma and cardiac diseases. 

Like d-tubocurarine, hayatine can liberate histamine after parenteral adminis- 
tration, but the amount of histamine being released is approximately half of that 
from d-tubocurarine. 

The LD5, of hayatine to mice is 0.446 mg/kg (i.p.). 

LUO SHI TENG ($&$iik, 
The dried leafy stem of Trachelospermum jasminoides 

Chemistry: The herb contains arctin and several glucosides, including trachelo- 
side, nortracheloside, and matairesinoside. 

Arctiin -glucose CH, H 
Matairesinoside -glucose H H 
Tracheioside -glucose CH, OH 
Nortracheloside -glucose H OH 
Matairesinol-4,4'-di-Q3-w -glucose -glucose OH 
glucopyfanoside 

Nortrachelogenin-4,4'-di- -glucose -glucose OH 
Op-o-giucopyranoside 

Arctigenin-4'-p-gentiobio- -gentiobiose CH, H 
side 

Copyright 1999 by CRC Press LLC



Therapeutic Uses: I t  is used to relieve muscle rigidity, t o  ensure t he  normal f low 

of qi and b lood  in the collaterals, and t o  remove b lood  stasis and stop bleeding. 

Table 8.2 Other Anesthetic and Muscle-Relaxing Herbs 

Agent Source Ingredient Effects and uses 

N n Tien Zu  Nandina Sinoacutine, dornesticine, Muscle relaxation, 

(&rrr) domestic and glucoside: antitussive and antibacterial 
Thunb. nantenoside A and B 

Hua Tung M u  Lan lndigofera As substitute for Ye Dou Gen 
(4$& $T 1 fortune; (Menispermum) to relieve 

Craib. pain and headache, also 
antihypertensive herb 
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SEDATIVE AND HYPNOTIC HERBS 

Traditional Chinese medicine believes that nervousness and irritation are caused 
either by "emptiness" of the blood and qi or an excess of "fire" in the heart, liver, 
and spleen. These result in symptoms of insomnia, heavy dreaming, convulsions, 
or delirium. Ancient recipes for An  Shen Yao @&f'&, meaning herbal mixtures 
to calm or stabilize the mind, were popularly prescribed to reduce anxiety and 
irritation and to "balance" mental activity. The mechanisms of these brews were 
quite simple; they cooled the "fire" in the heart, liver, spleen, and kidney. In 
traditional medicine this was called "sn~oothing of the middle-jiao (f 4, ) (or 
the middle visceral organs) to suppress evil energy." 

SUAN ZAO REN (&b: ) 

The dried seed of Ziziphus spinosa (Rhamnaceae) or Z. jujuba Mill. 

Chemistry: The herb contains betulin, betulic acid, and the glycosides jujuboside 
A and B, which on hydrolysis produce jujubogenin (C,,H,,O,). The seed also 
contains some vitamins and organic acids. 

Han and Park' reported several alkaloids have been isolated from the seeds 
and fruit of this herb. The alkaloids isolated from the seeds are peptide alkaloids, 
which have been named sanjoinines - 14 in all. The fruit contains 12 different 
alkaloids with a phenanthrene radical; these have been named daechu alkaloids. 

Jujubogenin Edel i n  lactone 
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Sanjoinine 62 Daechu a1 kaloid C (oxonuciferine) Liriodenine 

I+)-Coclaullne Nuclferlne N-Methylaslmllobtne Nornuciferine 

Nor1 socorydlne Caaverine Zizyphuslne 

The alkaloid fractions from the seeds or fruit are the active principles producing 
sedative action; the peptide alkaloids isolated from the stem bark are not effective. 

Actions: The Chinese medical classics listed this herb as one that can calm the 
mind, reserve qi, nourish muscle, and enrich bone marrow. In recent laboratory 
investigations, the herb showed a tranquilizing and hypnotic effect. It can signif- 
icantly increase sleep time induced by hexobarbital. It is also an analgesic and 
anticonvulsive agent.' 

Toxicity is very low. The LD,, in mice was 13.3 &'kg (i.p.1. 

Therapeutic Uses: The herb is usually used to treat neurasthenia, irritation, and 
insomnia. It is also effective in the treatment of arrhythmias. The normal dose is 
9 to 18 g in a decoction. 

The dried sclerotium of the fungus Poria cocos (Polyporaceae) 

Chemistry: Fu Ling contains several organic acids, including pachymic acid 
(C,,H,,O,), tumulosic acid (C,,H,,OJ, eburigic acid (C3,H5,0S, and pinicolic acid 
(C,,H,,O,). It also contains the polysaccharide pachymarose. 
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R= R1= 

Pachymic acid OH COCH, - 
Tumulosic acid OH H 

Eburicoic acid t i  H 

P in ico l i c  acid 

24-Trien-21 -oic acld 

Actions: Fu Ling has been shown to be effective in its tranquilizing effect, as a 
diuretic and as a cardiotonic. It also lowers blood sugar levels. As an antibacterial 
and anticancer agent, it increases the immune response of the body to cancer cells. 

This herb was used in the treatment of neurasthenia and insomnia at a dose of 
9 to 18 g in combination with Stun Zuo Ren (Sq* ), prepared as a decoction. 

This herb is commonly used in combination wi Astrugalus as an antibacterial 
and antiviral agent, and is purported to have immunoenhancing activity. It has 
also been used to treat edema, chronic diarrhea, and pelvic infections. 

LING YANC JlAO (&* ) 

Antelope's horn (Saiga tatarica) 

Chemistry: The primary contents of the "herb are calcium phosphate, proteins, 
and insoluble inorganic salts. 

Actions: Water-based extract of the powder exerts a sedative effect in animals 
and can prolong sleep time induced by barbiturates. Intravenous administration 
of the water-based extract also produces an antipyretic effect in rabbits, at a dose 
of 40 mg/kg. 

Therapeutic Uses: The old Chinese classics stated that this "herb could check 
hyperactivity of the liver and relieve convulsions. It was also reputed to remove 
"heat" from the liver, improve eyesight, and produce antipyretic and detoxicant 
effects. 
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A decoction from 50 g of Ling Yang Jiao was taken orally to treat dysentery 
or neurosis. 

Externally the agent was mixed with wine and applied to inflamed mastitis. 

HAN SHOU CAO ( 

The dried stem of Mimosa pudica L. 

Chemistry: The herb contains the glycoside mimoside (C14H,,0,,N,). 

Mimoside 

Therapeutic Uses: It was used to treat neurosis and has a tranquilizing effect. It 
was also used to treat trauma wound and hemoptysis. The dose is 5 to 7 g in 
decoction. It is contraindicated for pregnant women. The decoction solution can 
also be used externally as a wound dressing. 

ZHU ZI TOU (j@fi@ 
The plant of Crotalaria mucronata 

Chemistry: It contains the following alkaloids: 

mucronatine (Cl,H,50,@) 
mucronatinine 
retroresine 
usaramine 
nidgirine (Cl,H2,05N) 
vitexin (C,lH2,01,) 

Mucronati ne Mucronatinine CH20H 
Nilgirine H 

Two glucosides are also found: vitexin-4-0-xylose (c,~H,,O,,) and apigenin 

(c15H1!J05)~ 

Copyright 1999 by CRC Press LLC



Therapeutic Uses: This herb was used in folk medicine to treat frequent urination 
in children and to produce a calming effect in neurosis. 

Chinese medicine recommends this herb to promote water metabolism and 
remove "dampness." It is also used to reinforce the function of the spleen and 
to relieve mental stress. 

This herb is also used to treat edema, chronic diarrhea, and pelvic infections. 
In the treatment of neurasthenia and insomnia, it is administered as a decoction, 
at a dose of 9 to 18 g in combination with Suan Zao Ren. 

DAO DOU ( P  $)  

The dried ripe seed of Canavalia gladiata (Jacq). 

Chemistry: Approximately 20% of the herb is canavaline, canavanine, and urease. 
Other substances that have been isolated from the seed include gibberellin A,, 
and A,,, canavalia gibberellin-I (C,,H,,O,), and canavalia gibberellin-I1 (C,,H,,O,). 

HOOC WH 
Canaval f a  g i  b b e r e l l i n - I  C a n a v a l i a  g l  b b e r e l  l i n - I 1  

Therapeutic Uses: Traditonal medical lore claimed that this herb "warmed the 
viscera and suppressed evil qi. 

It was given in a dose of 7 to 12 g in decoction, or ground into powder form 
and taken orally. 

SHA YUAN ZI (i. .& f * 
The dried seed of Astragalas cornplanatus R. Br. 

Chemistry: The herb contains a glucoside, astragalin (C,,H,,O,,), and the follow- 
ing substances: canavanine and homoserine. 

A s t r a g a l  i n  

From the root of Astragalus membranaceus Bunge, several saponins and 
polysaccharides have been isolated. 

Copyright 1999 by CRC Press LLC



Actions: The plant has a sedative and calming effect. In addition to this effect, 
the saponins and polysaccharides of this herb have antibacterial and antiviral 
activity' and exert a protective effect against Escherichia coli endotoxin intoxica- 
tion.(' 

The polysaccharides have anti-free radical activity, exerting a protective effect 
against myocardial damage.4,5 

Therapeutic Uses: Traditional medicine used this herb to reinforce the liver and 
kidney and to improve visual acuity. It was given in a dose of 8 to 14 g in 
decoction. 

Table 9.1 Other Central Depressant Herbs 

Name Source Ingredient Actions and uses 

Ye Huang Hua Patrinia Patrinoside 

$3.9 & scabiosaefolia 

Valerianae Radix Valeriana Kessanol, kessyl 
fauriei glycol,cyclokessyl 

acetate 
Shakuyaku Paeonia Glycosides: 

lactifolia lactinolide, 
paeonisuffrone, 
paeoniflorin 

Di Long Pheretima 
(&hi) asperigillam 

(earthworm) 

p~ 

Sedative; antibacterial; used 
to treat insomnia, 
neurasthenia, and infections 

Sedative, antispasmodic, and 
antidepressant3 

Sedative, antispasmodic, 
anodyne, and astringent2 

Sedative, anticonvulsive, 
hypotensive, and antipyretic 

Wu Gong Scolopendridae Sedative and antihypertensive 
&f$) 

Quan Xie Buthus martasi Katsutoxin Sedative, hypotensive, 

'P?@ (scorpion) 
anticonvulsive, and 
antispasmodic 
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ANTICONVULSIVE HERBS 

Convulsions are general muscle spasms. The causes are many, most originating 
from stimulation of motor centers in the CNS. Convulsions may be idiopathic (as 
in many epileptic convulsions), may result from a toxic agent (as in tetanus toxin 
exposure), may be due to fever or drugs, or may be simply due to water or 
electrolyte imbalance. 

In traditional Chinese medicine, herbs were used mostly in the treatment of 
convulsions caused by fever, which often occurred in children during acute 
infections. These herbs, used primarily for reducing body temperature, also had 
anticonvulsive action. 

GOU TENG (64%) 
The dried hooked stem of Uncaria rhyschophylla, U. macrophylla, 
U. hissata, U. sessilifructus or U. sinensis (Rubiaceae) 

Chemistry: The active principles of this herb are alkaloids. These include rhyno- 
chophylline, isorhynochophylline, corynoxeine and isocorynoxeine, corynan- 
theine, hirsutine, and hirsuteine. 

C H , O O C ~ C H ~  

R = 

Rhynchophyl l ine CH2CH3 

Corynoxeine CH=CH2 

OCH, CIi,OOC 

C I I , O O C ~ C H ,  

R = 

I s o r h y n c h o p h y l l  i n e  CH2CH3 

Isocorynoxe ine  CH=CH2 

A = R = 
1 

H i r s u t i n e  CH2CH3 a-H 

H i r s u t e i n e  CH=CH2 6-H 

Corynantheine CH=CH2 a-H 

D i  -hydrocory -  CH2CH3 a-H 
nantheine 
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Actions: As a sedative and anticonvulsive, the herb is used to treat childhood 
epilepsy (febrile convulsions). In adults, it is administered as an antispasmotic 
and sedative. It was also used in traditional medicine during the 8th month of 
pregnancy to reduce fetal movement and postpartum spasms. It has an antispas- 
modic effect on smooth muscles. 

In experiments with animals, the herb was observed to antagonize caffeine- 
induced CNS stimulation and reduce cortical excitation. 

The herb also lowers blood pressure. It has a triphasic effect: there is an early 
drop in blood pressure, followed by a rapid return to the original level, and then, 
gradually, a second decrease, which lasts for a longer period. Rhynchophylline 
is the active principle of the herb; it is not only antihypertensive, but also 
antiarrhythmic, exerting a negative ionotropic effect on the heart. The mechanism 
of action is due to its CaZ+ channel and K' channel-blocking effect, but it is less 
potent than veraparnil.3," 

The LD,, of the total alkaloids in mice is 514.6 + 29 mg/kg (oral) and 144.2 
_+ 3.1 mg/kg (i.p.). 

Therapeutic Uses: This herb was described in a medical classic as having the 
ability to remove "heat," check hyperfunction of the liver and subdue "endogenous 
wind", and relieve dizziness, tremors, and convulsions. 

Gou Teng is given in a dose of 6 to 15 a, prepared as a decoction, in cases - - - .  . 
of pediatric febrile convulsions. Frequently it is combined in equal amounts with 
other herbs, such as chrysanthimum (4 jg), XiaKu C ~ O  (g$$.y 1, or mulberry 
leaf (4 1. 

In tablet form, the herb is prepared with 5 or 10 mg of total alkaloid; the 
standard dose is 10 to 20 mg t.i.d. 

The dried tubes of Gastrodia elata Blume; during development 
of the plant, Gastrodia is symbiotic with a fungus. 

Chemistry: The active principles of the herb are vanillyl alcohol, vanillin, vitamin 
A, and small quantities of the glycoside, gastrodin. 

F) - glucose 

Gastrodin 

Actions: This herb has anticonvulsive, sedative, and analgesic effects. In addition, 
it can increase coronary and cerebral blood flow, and lower peripheral blood 
pressure. 
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Therapeutic Uses: The Ben Cao Kong Mu stated that this herb was useful in 
subduing "exuberant yang" of the liver, calming internal wind, and relieving 
convulsions and fainting. 7'ian Ma rhizome is used in folk medicine for hyper- 
tension, dizziness, headache, and pediatric convulsion. 

It is used in the treatment of numbness or spasms of the extremities. It is 
particularly effective in relieving facial muscle spasms and trigeminal neuralgia. 
Some reports claim that it is effective in relieving anginal pain. 

An injection solution is prepared from the herb. Each ampule contains 2 ml, 
equvalent to 5 g of raw material; the standard dose is 2 to 4 ml, administered by 
intramuscular injection. 

NAN XING (fi ) 

The dried stem of Arisaema consanguineum Shott, A. heterophyllum 
Blume, and A. amurense Maxim. 

Chemistry: Because of its high toxicity, only the "prepared or roasted Nan Xing 
was prescribed in Chinese apothecaries. It contains alkaloids and saponins. 

Actions: Ben Cao Kong Mu described this herb as an effective agent in the 
treatment of tetanus, spasms, epilepsy, and neuralgia. It is frequently used as a 
sedative and expectorant. 

As an anticonvulsive, 3 to 9 g of the herb is decocted as a standard dose. 
Experiments with animals have shown its effectiveness against strychnine-induced 
convulsions. 

Nan Xing is used as an anticancer agent, with 15 to 45 g prepared as a 
decoction. This brew is taken as tea. It is also prescribed as a wine extract, and 
has been applied externally, especially on the uterine cervix. 

Toxic effects include loss of touch and taste sensations, salivation, ulceration 
of the mucosa, pharyngeal edema, and in severe cases, loss of the voice. The 
LD,, in mice is 13.5 g/kg (i.p.). 

NIU HUANG ( 43 ) 

The gallstone of Bos taurus domesticus (Bovidae) 

Chemistry: The main ingredients of the stone are cholic acid, birirubin, choles- 
terol, ergosterol, vitamin D, Ca2+ salts, Cu, and Fe. Recent investigations showed 
that the stone contains smooth muscle-contracting substances. 

Actions: As an anticonvuslive and sedative agent, this herb can antagonize the 
central stimulation produced by cocaine or caffeine, but it does not affect CNS 
stimulation produced by strychnine. 

The herb displays an antipyretic, erythropoietic, and choleretic effect. In 
addition, it lowers blood pressure and stimulates myocardial contraction. 
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Therapeutic Uses: The Ben Cao Kong Mu described Niu Huang as a drug which 
could remove "heat" from the heart and liver, induce resuscitation, eliminate 
phlegm, relieve convulsions, and remove toxic substances. 

The herb is frequently decocted with other herbs for treatment of high fevers. 
coma, or convu~sidns.   he standard recipe is 0.15 to 0.3 g of Niu H U G ,  1.5 g 
of Huang Lin (+,K), 4.5 g of Huang Qin (3 9 1, and 9 g of Zhi Zi(& 3-1. 

It is also prepared as an injection solution for intravenous administration, in 
the treatment of convulsions 

HU JIAO (g 6%) 
The dried fruit of Piper nigrum 1. 

Chemistry: HuJiao contains several alkaloids, including piperine, chavicine, and 
piperamine. By weight, the fruit comprises 0.8% essential oils, which include 
piperonal, dihydrocarveol (C,,H,,O), caryophyllene, and cryptone 

~~\O-CH-CHICH~)~-CO- [ B C H - C H - C H = C H - C O - R  

Plperoleine A n= 4 piperine 
= -"'3 

Plperoletne B n= 6 Piperyllne R = 

Piperamine 

Actions: Traditional Chinese medicine prescribed this herb to warm the stomach 
and remove "coldness" from the body. Its known actions are as an anticonvulsive 
and sedative. HuJiao can stop convulsions induced by electrical shock. The onset 
of action is, however, relatively slow. Generally, it takes 2 to 3 d of continuous 
administration to show an anticonvulsant effect on patients. Woo stated that the 
Piper extract can prolong hexobarbital-induced sleeping time and markedly reduce 
the strychnine-caused mortality.' 

Hu jiao can be irritating to the system. Thus, it is recommended that it be 
administered after meals. Prolonged administration can result in withdrawal syn- 
drome. The herb should not be given together with alcohol. 

The LD,, of piperine in rats was 348.6 mg/kg (i.p.). 

JIAN CAN g g  ) 
The dried larvae of silkworm, Bombyx mori L., which have died 
due to infection by the fungus Beauveria bassiana (Bals.) Vuill. 

Chemistry: The herb contains proteinases and other enzymes, including chitinase. 
The Beauuen'a fungus itself contains a substance called bassianin. 
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Actions: In folk medicine, this "herb" was used as an anticonvulsive and spas- 
molytic agent, to reduce phlegm, and to resolve masses. 

It has anticonvulsive, sedative, and hypnotic properties. It is an antibacterial 
agent, and has been used in the treatment of epilepsy, acute upper respiratory 
infections, epidemic parotiditis, and diabetes mellitus. Some reports indicate that 
the herb may have some anticancer effects. 

CI JI LI (A%@) 
The dried fruit of Tribulus terrestris 

Chemistry: The herb contains the glycosides tribuloside (C,,,H,,O,,) and astraga- 
lin. Two alkaloids are also found, harmane (C,,H,,,ONJ and harmine (C,,H,,ON,). 
Recently, a new derivative of cinnamic acid, terrestriamide, has been isolated from 
the plant. 

H 

OCH-CH 

Tribuloside -L 

Terrestriamide 

Actions: The water-based extract of Ci Ji L i  has a slight hypotensive and diuretic 
effect. It is used as an anticonvulsant and to improve visual acuity. Terestriamide 
itself has been found to be a cardiotonic agent.2 

The herb is given in dose of 5 to 7 g as a decoction and should be given 
cautiously in pregnant women. 
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ANTI-ALZHEIMER AND 
NOOTROPIC HERBS 

Elderly people, after age 65 or older, occasionally show certain types of neuro- 
logical or mental disfunction. They may suffer a kind of degenerative disease of 
the nervous system, they may graduately reduce their intellectual capacities or 
motor movement with absence of any neurological abnormalities with advancing 
age. The latter is simply a sign of normal aging or a senile manifestation. For 
thousands of years, the Chinese have realized that prevention is far better than 
treatment. Beginning with middle age, well-to-do Chinese have taken ginseng 
(Panaxginseng) as a tonic to increase their mental and sexual activity. It is usually 
taken with their daily food, or mixed with wine as a beverage. Recently, the term 
"nootropic agent" has become widely used for such herbs which exert a psyche- 
stimulating, mental and intellect-enhancing activity on the nervous system. Besides 
ginseng, Ginkgo extract is another herb which is well recognized and used to 
achieve such a nootropic effect. 

On the other hand, one of the dominant degenerative diseases of the nervous 
system is progressive dementia, Alzheimer disease (AD), which frequently occurs 
in people over 85, but seldom in young people. Recent biochemical studies on 
Alzheimer's patients indicate there is a marked decrease in brain tissue of choline 
acetyltransferase, the key enzyme in the synthesis of the neurotransmitter, acetyl- 
choline (ACh) in the neurons, especially in the hippocampal region. This would 
result in a decrease of acetylcholine concentration. To combat such degenerative 
disease, one might propose the use of drugs either to increase ACh synthesis or 
to decrease the metabolism of ACh at its receptor site. Tacrine, the synthetic 
tetrahydroaminoacridine compound, has been introduced for clinical use for 
Alzheimer disease and shows excellent results. The mechanism of action is its 
antiacetylcholinesterase (anti-AChE) activity. 

Recently, several Chinese herbs have been introduced which possess anti- 
AChE activity and have been claimed to be effective and better than Tacrine in 
the treatment of Alzheimer disease. This chapter deals especially with the herbs 
used in geriatric clinics for the purpose in treating AD and for cognition improvement. 
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HUPERZINE A ( $ 4 ~ ~ 9  
An alkaloid isolated from the root of Hyperzia serrata (Thunb.) Trev. 

Chemistry: Several alkaloids have been isolated from Hyperzia. Huperzine A is 
the one mostly used. A synthetic product has just been introduced to replace the 
natural product. 

lluprrzine A Isovanihuperzine A E2020 

Actions: Huperzine A is a novel potent reversible and selective AChE inhibit~r.',~' 
The anti-AChE activity of huperzine A is more potent than that of physostigmine 
and galanthamine, with an IC,, of 0.11 pM1. Synthetic racemic huperzine A is 3 
times less potent than the natural product, (-1-huperzine A.23 Huperzine A can 
penetrate the blood brain barrier (BBB) rapidly and protect nerve tissue against 
nerve gas poisoning."he protective effect lasts at least 6 h after a single injection. 

In experiments with rats receiving an intracerebroventricular injection of AF64A, 
an anticholine acetyltransferase agent, they subsequently exhibited an Alzheimer- 
like syndrome. Xiong et aLz2 treated these animals with huperzine A at a dose of 
0.4 to 0.5 mg/kg intraperitoneally. It significantly ameliorates the AF64A-induced 
memory deficit in these animals. The authors also reported that huperzine A can 
reverse the scopolamine-induced deficit in memory function of rats.24 

Huperzine A, both the natural and synthetic racemic analogs, is found to be 
an active cognition enhancer; it can facilitate memory and motor activity in aged 
persons.28 

Xu et aL25 gave huperzine A tablets to 56 patients with AD at a dose of one 
0.2 mg-tablet 4 times daily for 2 weeks, as compared with the placebo group. 
Patients who received huperzine A showed a definite improvement in memory, 
cognition, and behavior, with no serious side effects. 

Studies of the effect of huperzine A on the endplate potential of the neuro- 
muscular junction have shown that this agent can increase the endplate potential 
and prolong the potential rise time." The potency of such an effect is in the 
following order: E2020 is greater than huperzine A, which is then greater than 
tacrine. 

In microdialysis studies, huperzine A administration can increase norepineph- 
rine, dopamine, and acetylcholine levels in the brain tissues significantly, but with 
little change in the 51-IT le~e l .~~ .3"  

Pharmacokinetic Studies: Huperzine A is absorbed rapidly from the intestine, 
distributed widely in the body, and eliminated at a moderate rate from the kidney. 
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Table 1 1 . 1  Pharmacokinetic Data 
of Huperzine A on 6 Volunteers 

Parameter X + SD 

T,, min 1 3 f  5 
TED min 288 f 63 
T,,, min 80 f 9 
cmax  ~ g / l  8.4 + 0.9 
AUC mgillmin 4.1 + 1.2 
---- - - 

Data from Qian, 8. C. et aL'9 

Pharmacokinetic data on huperzine A from studies on 6 volunteer human subjects 
are shown in Table 11.1. 

Adverse Effects: Similar to other cholinergic mimetic agents, huperzine A causes 
gastrointestinal disturbances and dizziness. Unlike tacrine, no hepatic damage has 
been reported in patients taking huperzine A or its synthetic analog. 

Therapeutic Uses: Huperzine A has been recommended in the treatment of senile 
dementia, including Alzeheimer disease and multi-infarct dementia. A definite 
improvement has been ~bserved.~"t is also claimed that huperzine A is effective 
in patients suffering from myasthenia gravis. 

TACRINE OR TETRAHYDROAMINOACRIDINE 

A synthetic product 

l'acrine 

Actions: Tacrine is a dose-dependent reversible AChE inhibitor which blocks 
nicotinic response in nerve t i s s ~ e s . ~  It has a predominantly excitatory effect on 
locus coerleus neurons by greatly enhancing ACh activity and blocking opioid 
current." 

Tacrine significantly decreases choline acetyltransferase activity in the cortex 
and hippocampu~, '~ and improves memory and cognitive ability. It can reverse 
attention deficit in animals. 

Maurice et al.13 reported that tacrine can improve place learning and behavior 
of mice with Alzheimer-like syndrome. 
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In clinical trials with tacrine, Poirier et a1.I8 reported that 80% of apolipoprotein 
E (ApoE4)-negative AD patients showed a marked improvement by the AD 
assessment scale, while 68% of ApoE4-carrier patients showed an unchanged or 
lower score. 

Tacrine also causes an increase in liver transaminase in 40 to 50% of patients 
taking this drug. Such an increase in transaminase is the cause of tacrine-induced 
hepatic damage; glutathione is effective as a detoxified agent for such an adverse 
effect. 

GINSENOSIDES RBI A N D  RG, 

The major active saponins isolated from Panax ginseng 

G l u  
Rbl 

Actions: Ginsenosides Rb, and Rg, have the ability to increase the biosynthesis 
of the neurotransmitter, ACh, and biogenic monoamines, in the brain tissues. It 
is not completely understood whether they act directly on the choline acetyltrans- 
ferase, but studies have confirmed that these ginsenosides can enhance the 
synthesis of protein and elevate the synapsis numbers, especially in the hippo- 
campus neurons. Studies on animals have shown that these ginsenosides can 
accelerate brain development. In aged animals they can slow down the degen- 
eration of brain tissues, improve behavior and spatial cognition, and increase 
learning performance and motor motion a~t iv i ty .~ , '~  

Zhang has reviewed the nootropic agents that are commonly used in Chinese 
medi~ine.~%inseng root (or its ginsenosides) is the one that has been used for 
centuries to improve acquisition, consolidation, and retrieval of memory impaired 
by amnesiac agents. Nishiyawa et al.'%eported that ginsenosides improve memory 
consolidation through direct action on learning and memory process. 

In a double-blind test, Neki et aL15 prescribed ginsenosides to 60 elderly 
persons (over 61 years old) for 9 months. At the end of the trial, a subjective 
improvement was observed in their cognitive test, psychological well-being, and 
quality of life. Generally, their life satisfaction scales were increased. 

In addition to these effects, ginsenosides Rb, and Rg, possess the scavenging 
anti-free radical activity, which exhibits a neuroprotective effect against brain 
damage in transient cerebral ischemiaz' and effectively prevents neuronal death. 
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GINKGO EXTRACT 

Ginkgo extract (see Chapter 5) is a nootropic herb and an anticlastogenic agent, 
widely used in Chinese folk medicine. The German Medical Association has 
recently approved its medical value as congition enhancer. Clinical trials show 
that ginkgo extract is therapeutically effective in cases of cognition disorders and 
in sporadic late-onset dementia of AD s y n d r ~ m e . ~  The preparation EGb 761 is 
effective in outpatients suffering from mild to moderate primaty degenerative 
dementia of Alzheimer disease or multi-infarct dementia.' Ginkgo extract is also 
effective in the treatment of stable intermittent claudication and in improving 
cognitive function in elderly patients with moderate arterial ins~fficiency.~,5 

Ginkgo extract is also very effective in protecting nerve tissue, and exhibits 
an antistress and anxiolitic activity. In studies on aged persons, ginkgo extract 
has been shown to be therapeutically effective in cerebrovascular insufficiency 
diseases? 

Cot@ highlights the therapeutic application of Ginkgo herb and shows that the 
leading European product of phytomedicine is the ginkgo preparation, Tebonin. 
Further, in Germany, ginkgo is the leader in sales volume, as a cardiovascular 
and sedative/anxiolytic agent. Other preparations include EGb 761 and Ginkobene. 

Gincosan, a combination of ginkgo extract and ginseng, is claimed to produce 
a better therapeutic result, particularly in geriatric practice. 

SECURININE (- 4&$&) 
An alkaloid from Securinega suffruticosa Rehd. 

Securinine 

Actions: Securinine exerts a stimulating effect on the CNS, mainly on  the spinal 
cord. Its action is similar to strychnine, but milder. It can facilitate memory activity 
better than strychnine. 

D-Securine has the advantage of low toxicity and good efficacy in facilitating 
acquisition and retrieval of memory in mice. L-Securine is also a memory enhancer 
but is more 

The nootropic effect of securine and securinine is probably due to their 
excitability of the CNS and blockage of GABA receptor. 

Therapeutic Uses: Securinine is used to treat infantile paralysis, neurasthenia, and 
neuroparalysis. 
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Xing et aL2' recommended the use of securinine nitrate as an eye drop in the 
treatment of simple viral conjunctivitis and observed an excellent curative rate. 

CROC'N (&&q+) 
A crocetin dl-gentiobiose ester obtained from Crocus sativus 1. 

Crocetin 

Crocetin geniobiose glucose es ter  

6n 
Crocetin di-glucose es ter  

Actions: Crocus sativus crude extract has an ameliorating effect on  ethanol- 
induced impairment of learning and memory. The active principle is ~rocin.~O 

Chinese folk medicine used this plant as an anodyne and emmenagogue agent. 

CLAUSENAMIDE 

Isolated from Clausena lansium (Lour.) 

Actions: Clausenamide can improve consolidation of impaired memory. It is a 
K' channel blocker that induces an increase of intracellular Ca2+ concentration of 
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Table 11.2 Other Nootropic Agents 

Drug Structure Source 

Anseculin WHO Drug Information, 
10:91, 1996 

WHO Drug Information, 
10:91, 1996 

lcopazil WHO Drug Information, 
10:91, 1996 

From WHO Drug Information, 10, 91, 1996 

n e r v e  tissues, particularly t h e  h i p p o c a m p u s  neurons ,  a n d  a l so  i n d u c e s  synap t i c  
p ro te in  p h o ~ p h o r y l a t i o n . ~ ~  
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ANALGESIC HERBS 

Traditional Chinese medicine believes that the root of pain is an incompatibility 
between blood and qi. Thus, in the Chinese medical classics it was stated that 
"stagnation causes pain" and that "opening the stagnancy will remove that pain." 

Acupuncture is an ancient Chinese medical practice, first described in the 
Huang Ti Nei Chien, or the Yellow Emperor's Classic of Internal Medicine, as the 
method to relieve pain. It was practiced more than 4000 years ago and is still 
used today. It requires no medication. 

When discussing analgesic agents, physicians and pharmacologists usually 
consider opium, morphine, and their analogs. Contrary to popular opinion, opium 
did not originate in China, nor was it mentioned in the Sheng Nong Ben Cao 
Chien, or in the Huang Ti Nei Chien. Instead, it was introduced to China more 
than 10 centuries ago, and the opium poppy (Papaver) was planted in the 
southwestern part of the country. Some other species of Papaver, which do grow 
naturally in China, however, are used in analgesic prescriptions listed in the ancient 
Chinese pharmacopoeia. 
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YAN HU SUO (@$$ 

The dried tuber of Corydalis turtschaninovii Bess f.  yanhusu 
(Papaveraceae) 

Figure 12.1 Tubers of Corydalis turtschaninovii. 

Chemistry: Approximately 0.65% of the herb consists of alkaloids, more than ten 
of which have been identified and found to be phenanthrene derivatives. The 
major ones are d-corydaline, dl-tetrahydropalmatine, and corydalis H, J, K, and 
L. All of them have analgesic effects; dl-tetrahydropalmatine is the most potent one. 

R - R - R3= Rq= 1- 2- 
d-Corydal ine CH3 CH3 CH3 CH3 
dl-Tetrahydropalmatine CH3 CH3 CH3 CH3 
I-Tetrahydrocoptisine -cH2- -cH2- 

OR, dl-Tetrahydrocoptisine -CH2- -CH2- 

I -Tetrahydrocolumbamine CH3 H CH3 CH3 
H CH3 CH3 CH3 

Corydalaminc CH3 CH3 CH3 H 

R1= R2. 
Protopi ne -CH2- 

a-A1 locryptopine CH3 CH3 

R1= R2= R3i R',. R5=  

Coptisine -CH2- -CH2- 

Dehydrocorydallne CH3 CH3 CH3 CH3 CH3 
Columbami ne CH3 H CH3 CH3 H 

Dehydrocorydalmine CH3 CH3 CH3 H H 
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An 1-form derivative named rotundine has been synthesized from dl-tetrahy- 
dropalmatine. It was reported that this synthetic rotundine is more potent and 
less toxic than the parent substance. 

Actions: Like morphine, the Yan Hu Suo alkaloids exert an analgesic action by 
inhibiting the reticular-activating system in the brain stem. They are, however, 
less potent than morphine. Continuous use will result in tolerance, and is likely 
to lead to a cross-tolerance to morphine. 

The alkaloids have sedative and hypnotic effects, and are synergistic with 
barbiturates. They also inhibit myocardial contraction, slow the heart rate, and 
increase coronary flow. 

Overdosage intoxication leads to CNS depression and muscle relaxation. The 
LD,, of dl-tetrahydropalmatine in mice is 151 mg/kg (i.v.) 

Therapeutic Uses: The Ben Cao Kong Mu described this herb as an agent to 
stimulate the circulation of blood, promote qi, and relieve pain. It is used in the 
treatment of neuralgia, dysmenorrhea, and gastrointestinal spasms. 

Chinese pharmaceutical companies have produced several preparations from 
the Yan Hu Suo alkaloids for use as analgesics. Available preparations include 
a 30 mg tablet containing all of these alkaloids, a 10% tincture prescribed in 
doses of 5 ml t.i.d., and an ampule for subcutaneous injection (60 mg/2 ml). 
Additionally, the drug may be prescribed in powder form, with 3 to 9 g taken 
as a decoction. 

Several species of Covydalis were listed in the Chinese pharmacopoeia; they 
contain phenanthrene derivatives, but these differ from those of the Yan Hu Suo. 
The pharmacological actions of these alkaloids have not been completely inves- 
tigated. Two similar herbs are described as follows. 

XlA TlAN WU (& ) 

From Corydalis decumbens (Thunb.) Pers. 

The active principles of this plant are protopine, bulbocapnine (CIYHl,O,N), 
and d-tetrahydropalmatine. 

Bulbocapnine 

Actions: This herb is effective in relieving pain in deep tissues, such as neuralgia 
or bone fractures. It also exhibits antihypertensive and antirheumatic properties. 
Overdosage can result in spinal cord stimulation and convulsions. It is generally 
administered as a decoction of 5 to 7,5 g. 
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C H U A N  D U A N  C H A N  C A O  (p/&f&$) 

From Corydalis incisa (Thunb.) Pers. 

Chemistry: More than ten alkaloids have been isolated from this plant. They are 
protopine (C,,Hl,05N), pallidine (C,,H2,04N), sinocecatine ( C l & O N ,  corynoline 
(C,,H,,O,N), isocorynoline, a~e t~ lcorynol ine  (C2,H2,0nN), corynoloxine 
(C,,H~,O~N), corycavine (C,,H,,O,N), I-corypalmine (C,,H2,Op0, corydalic acid 
methyl ester (C2,H2,06N), corydamine (C,,H1,O4N,), coptisine (c,~H,,o,N), l-tet- 
rahydrocorysanine (C2,H,,04N), corysanine (c,,H,,O~N), 1-cheilanthifoline 
(C,,Hl,04N), 1-scoulerine, coreximine (C,,H2,04N), and reliculine (C,,H,,O,N). 

Corynol ine d-14-Epicorynollne Corycavine 

" 0 
Corynoloxine Pallfdine 

Corydalic acid methyl ester Corydamine 

Z H U l  H U A  H U A N G  G I N  (fl&%@$) 
The whole plant of Corydalis thyrsiflora Prain (Papaveraceae) 

Chemistry: This plant is native to Tibet, and has only recently been reported in 
Chinese literature. It contains several alkaloids in addition to the active principle, 
protopine; they include dl-tetranhydrocoptisine, I-sinactine, I-cavidine, d-bicu- 
culline, and d-corlumine. 
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Actions: Like other Coydalis, this herb has analgesic properties, and is widely 
used by Tibetans to relieve headache and other pains.' 

The d r i ed  w h o l e  plant o f  Chelidonium majus (Papaveraceae) 

Chemistry: The plant contains several alkaloids, including chelidonine, protopine, 
stylopine, allocryptopine, chelerythrine, sparteine, and coptisine. 

Chel idonine R= R1= R e =  
Che le ry th r i ne  CH3 CH3 H 

C h e l i l u t i n e  CH3 CH3 0CH3 

Sanguinarine -CH2- H 

Chel i r u b i n e  -CH2- 0CH3 

R= R1= R p =  

a-Howchel idon ine CH3 CH3 Hp 

Chel idonic a c i d  

Oxychel idonine -CH2- 0 

Copyright 1999 by CRC Press LLC



Actions: The alkaloids of this herb produce an analgesic effect similar to that of 
morphine, with an action lasting from 4 to 48 h. The alkaloids also have an 
anesthetic effect on sensory nerve endings. Additionally, they are antitussive and 
cause relaxation of gastrointestinal muscles, and have antibacterial activity. 

In clinical trials, doses above 1 g produced dizziness, headache, sweating, 
nausea, and vomiting, and, occasionally, hypotension. The LD,, of the alkaloids 
in mice is 300 mg/kg (s.c.). 

Therapeutic Uses: This herb has been used as an anodyne, analgesic, antitussive, 
diuretic, and detoxicant. It is used in the treatment of abdominal pain, peptic 
ulcer, chronic bronchitis, and whooping cough. 

It is also prescribed in combination with other herbs in the form of a tincture 
or water-based extract to relieve gastrointestinal spasm. It may also be applied 
externally to the skin in the form of an ointment or paste to treat insect bites and 
infections. 

The dried whole plant of Asarum heterotropoides mandshuricum 
or A. sieboldii (Aristolochiaceae) 

Chemistry: The major components of this plant are the essential oils, including 
eucarvone, safrole, P-pinene, asorylketone, and asarilin. 

Methyleugenol Safrole 

Actions: X i  Xin is an analgesic and sedative, and displays both antipyretic and 
anti-inflammatory properties. It is effective as a local anesthetic. Additionally, it 
has been used to stimulate respiration. 

Adverse effects include headache, sweating, irritation, dyspnea, and coma. 
Large doses may result in death, due to respiratory depression. The LD,, in mice 
is 123.7 mg/kg (by stomach) and 7.78 mg/kg (i.v.1. 

Therapeutic Uses: The Herbal Classic of the Divine Plowman describes this as an 
herb which can induce diaphoresis, dispel cold and "wind," relieve pain, warm 
the lungs, and reduce phlegm. 

As a treatment for the common cold and influenza, the herb is administered 
in doses of 0.9 to 3 g. It can be used to relieve a toothache, by direct application 
of the powder on the gingiva surface. A 3% solution can be injected subcutaneously 
as a local anesthetic; the anesthetic effect lasts for 1% h. 
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The dried tuberous root of Aconitum husnezoffii, A. chinense Paxt., 
A. vilmorinianum Kom., and A. pariculigerum Nakei 

Chemistry: The major components are the alkaloids hypaconitine, aconitine, 
aconine, mesaconitine, and talatisamine. Other substances whose structures have 
not yet been elucidated have also been found. 

Aconl tine 

Actions: The alkaloids are analgesic and sedative. They have a vagus-stimulating 
effect, which reduces heart rate and causes vasodilation of coronary vesssels. 
They also have a local anesthetic effect, especially on muscosal membranes, but 
only limited penetration to deep layers. 

They are quite toxic. Overdosage results in paresthesias, dryness of mouth, 
speech and visual difficulties, bradycardia, a drop in blood pressure, and, in 
extreme cases, coma. 

-(C 

Therapeutic Uses: The great Chinese surgeon, Hua Tau @J ), 145-203 A.D., 
introduced a famous anesthetic recipe combining Cao Wu and Datura stramo- 
nium. This was mixed with wine and given to patients to relieve the pain 
associated with surgical operations. 

The dried stem of Sinomenium acutum (Thunb.) or S. acutum 
cinereum (Menispermaceae) or Sabia japonica Maxim. 

The herb is also called Japanese Han Fanji (see Chapter 8). 

Chemistry: The stem contains several alkaloids, including sinomenine, disinome- 
nine, magnoflorine, acutumine, sinactine, isosinomenine, tuduranine, and sinoa- 
cutine. The active principle responsible for analgesia is sinomenine. 

Sinomenine Sinoacutine 
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Actions: Structurally, sinomenine can be considered a morphine analog. Its 
analgesic effect is weaker than that of morphine and its duration of action is 
shorter. Tolerance to this alkaloid develops only after use for a long period of 
time; no additional syndromes have been reported. 

The herb is more potent than aspirin as an anti-inflammatory agent. It has 
been suggested that its action is due to stimulation of hypothalamus-pituitary axis 
on adrenocorticotropic hormone (ACTH) secretion. 

Sinomenine has a calcium-blocking effect, similar to verapamil. It can lower 
the intracellular Ca2+ accumulation and exert a protective effect in myocardial 
injury.4 

Other observed actions include a lowering of blood pressure, with little effect 
on the myocardium. This herb acts on syrnpathatic ganglia and the central 
vasomotor center. Additionally, it relaxes smooth muscle and displays an antihis- 
taminic effect. 

Therapeutic Uses: The Ben Cao Kong Mu described this herb as an antirheumatic 
and analgesic agent. It is used mainly to relieve rheumatic arthritis pain. For 
treatment of this condition, 6 to 9 g of the herb is prepared in a decoction for 
drinking. 

ZU Sl  M A  (s)ld& 
The dried root bark of Daphne giraldii Nitsche or D.  retusa Hemsl. 
or D. tangutica Maxim. 

Chemistry: The root bark contains daphnetin. 

Therapeutic Uses: This herb is used as an analgesic, anti-inflammatory, and 
antibacterial agent. It is prescribed in the form of an injection ampule 
(250 mg/amp), which is diluted with glucose solution for intravenous infusion. 

The dried tuberous root of Lindera strychnifolia (Sieb. et Zucc.) 

Chemistry: The active principles are the essential oils, including linestrene 
(c,~H,,o), linderane (C,,H,,O,), linerene (Cl5Hl~02), linderalactone (C15H1603)1 
isolinderalacton, isofuranogermacrene (Cl,H2,0), linderoxide (C,&I2@2), i d i n -  
deroxide (C,,H2,02), lindestrenolide (C,~H,,O~), and neolinderalactone ( ~ ~ ~ ~ ~ 6 0 ~ ) .  

Lindenenol R = OH Llndestrene Linderalactone Isol lndera lactone 

Lindenene H 
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Linderane L indestrenol I de Neol i nderal actone 

Therapeutic Uses: The herb is used mainly to promote the circulation of qi and 
to ease pain. The standard dose is 6 to 9 g prepared as a decoction. 

MO YAO (;%a) 
A gum resin obtained from the stem of Commiphora myrrha 
and other related species 

Chemistry: The resin contains several essential oils, including myrcene, a-cam- 
phorene, 2-guggulsterol, and I, 11, 111 guggulsterol (C27H4404), makulol (C20H340), 
cembrene A, and d-sesanin. 

Therapeutic Uses: It was claimed that this resin can activate blood flow, relieve 
pain, and promote tissue regeneration. 

LlAN MlAN ZHEN ( & @ )  

The dried root of Zanthoxyhm nitidum 

Chemistry: There are 250 different species of Zanthoxylum grown in the world; 
in China alone, 18 species have been reported. From the root and fruit of these 
18 species, eleven alkaloids have been isolated, including nitidine (C2,H,,04N), 
oxynitidine (C2,H,,05N), and vitexin (C2,H200,0).3 

t .- 

..~a?f9 rbnz, s x h x a  torr c & w v m r d  :s r r : . ~ ~  [;nib 
t 

Nitidine 

Therapeutic Uses: This herb is used as an analgesic. Traditional Chinese physi- 
cians also prescribed it to increase blood flow and promote the circulation of qi. 
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The dried rodt and stem of Celsemium sempervirens Ait. or 
C. nitidum Mich. 

Chemistry: Several alkaloids have been isolated from this herb. They are gelsem- 
ine (C2,H2,0,N2), gelsemicine (C2,H2,0,NJ, and sempewirine. Gelsemicine is the 
active principle and is very toxic. 

The Chinese Gou Min, as listed in Ben Cao Kong Mu, actually belongs to the 
species Gelsenzium elegans Benth. Zhou et aL5.Qeported that the alkaloids isolated 
from this Chinese species are different from those isolated from C. sempewirens. 
These include koumine (C2,H,,ON,), kouminine, kouminicine, kouminidine, 
kumantenine, kumanthenmine, and kumantenidine. 

CII. 
I 

OCH, 
"CII, C,,, OCtI, 

Kumanlenmine Kumanfenine Kumanrenidine Koumine 

Actions: Gelsemicine can cause excess salivation, tremors, and skeletal muscle 
paralysis. The latter, as shown in animal studies, can result in death from respiratory 
arrest. 

Both gelsemine and gelsemicine can cause pupillary dilatation when applied 
locally on the eye. Koumine and kouminine, however, do not produce such effect. 

Gelsemicine is very toxic. The MLD in mice is 0.1 to 0.12 mg/kg (subcutaneous 
or interperitoneal); in rabbits, it is 0.05 to 0.06 m d k g  (i.v.1; in dogs, it is 0.5 to 
1.0 mg/kg (i.v.1. Koumine and kouminine are much less toxic. 

Recently, the plant, Gelsemium elegans Benth., has been used in the treatment 
of nose carcinoma and externally for skin e x ~ e m a . ~  
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Table 12.1 Other Analgesic and Anti-Inflammatory Herbs 

Actions 

Name Source Analgesic Anti-inflammation Others 

D u  Huo 
gs&&) 

Wu Jia Pi 

w!k- 
Hai  Tong Pi (*mi, 
Xi Xian Cao 

W? 
H u  Gu (Jim 
Bai Hua She 

Angelica pubescens 
root 

Acanthopanax 
gracilistylus 
W. W. Smith 

Frythrina variegata, 
F. aborescens 

Siegesbeckia 
orientalis, 
S. pubesceae 

Tiger bone 

t + Sedative 

t + Ginseng-like effect, 
used as tonic and 
aphrodisiac 

t + Antirheumatic, diuretic, 
relieves edema 

+ + Antirheumatic, sedative 

+ + Sedative, promotes 
bone healing 

+ Sedative, vasodilatation Agkistrodon 
OCUtUS 
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ANTIPYRETIC HERBS 

An antipyretic effect can be achieved by vasodilatation and sweating. This may 
be useful in febrile conditions, helping to lower body tem erature toward normal 
levels Two terms often confused, Jie Re Yao @#,&&I and Chin Re Yao d&R); are used in Chinese herbal medicine to descrbe antipyretic herbs. 
Jie Re Yao 1s an herb that actually lowers body temperature, while Chin Re Yao 
is one that allows the patient to experience a subjective feeling of coolness. The 
latter is used when the patient's body temperature is normal, but he feels hot; 
the patient may not necessarily suffer from any infectious disease. These types 
of herb are popular items sold in Chinese drug stores and street vendors, especially 
during the summer months, when stalls selling these herbs proliferate like lem- 
onade stands in the U.S. 

When the Divine Plowman tasted hundreds of plants in search of treatments 
for fever, he did not know that the primary cause of fever is infection. Therefore, 
neither n e  Herbal Classic of the Divine Plowman nor the Ben Cao Kong Mu 
distinguishes between herbs which are really antipyretic or those which lower 
temperature secondarily through an antibacterial effect. 

In the past century, Chinese investigators have been mostly interested in 
examining plants which appeared to contain active alkaloids or glycosides. There- 
fore, little is known about plants containing simple salicylates or acetaminophen- 
like derivatives. 

CHAl HU ($28 ) 

The dried root of Bupleurum chinense D.C. or 6.  scorzonerifoliurn 

Chemistry: The root contains the saponins saikoside la, Ib, and 11. In addition, 
bupleurumol, essential oils, and fat. 

Recently, several new saikosaponins have been isolated from the root, they 
are the products of saikosapogenin and two or three sugars.',' 
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R = 

Saikosaponin C lu-0-glucose -1 
!hamnose 

R = 

Saikosaponln A -fucose-0-glucose 

R z 

Salkosapontn D -fucase-0-glucose 

Saikosapogenin 
Saikosapogenin 

Saikosapogenin 

Actions: This herb is primarily an antipyretic agent, exhibiting an inhibitory effect 
on  the body's temperature center. It has sedative, analgesic, and antitussive actions. 
It has been used as both an antibacterial and as an antimalarial agent. 

As an anti-inflammatory agent, Chai Hu can block the increase in capillary 
permeability induced by histamine or 5-hydroxytryptamine (5HT). Saiko agents, 
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especially saikosaponin D, not saikosaponin A, can stimulate corticotropin-releas- 
ing factor (CRF) release from the hypothalamus, ACTH secretion, and proopi- 
omelanocortin gene expression in anterior pituitary gland.2 

Ohtsuka et a1.I' showed that saikosaponin A and ginsenoside Rb,  can reduce 
mutagenicity of the mutagen AF-2 significantly and enhance DNA repair. Saiko- 
saponin A has antitumor effect; like baicalin and baicalein, it inhibits human 
hepatorna cell lines.*o The Japanese preparation of Chai Hu, Sho-saiko-to, was 
reported to inhibit proliferation of human hepatocellular carcinoma cell lines and 
cholangiocarcinoma cell lines.14 

Saikosaponin D exerts an immunoregulatory effect on thymocytes and on 
interleukin-2 (IL-2) and IL-4 prod~ct ion .~  Ushio and Abe13 reported that saikosa- 
ponin D has a direct antiviral effect on measles virus and herpes simplex virus 
at a concentration of 5 pM, but has no effect on polio virus, even at the high 
concentration of 500 pM 

As an antilipemia agent, saikosaponins can lower plasma cholesterol and 
triglycerol levels. It has also been reported to protect liver function and act as a 
choleretic. 

Toxicity: Saikosides are potent hemolytic agents. They are very irritating if injected 
into the subcutaneous tissue. Clinical trials with large doses of Cha Hu (2 g/d) 
showed symptoms of gastrointestinal irritation, abdominal distension, loss of 
appetite, constipation, and, occasionally, facial and extremity edema. 

The LD,, in mice was 47 g/kg (oral), 1.9 g/kg (s.c), 112 mg/kg (i.p.), and 
70 mg/kg (i.v.1. 

Therapeutic Uses: Chai Hu  has been used as a medicating agent and febrifuge 
to relieve depression of qi of the liver, and to boost yang qi. 

The main uses of this herb are antipyretic, analgesic, and anti-inflammation. 
It is also used in the treatment of muscle stiffness and neurosis. Animal studies 
have shown that saikosaponin A and D possess a more pronounced anti-inflam- 
matory effect, but not saikosaponin C.12 

The herb is an effective antipyretic. For almost any febrile condition (e.g., 
bacterial infection) injection of Chai Hu solution can bring the body temperature 
down to normal levels within 24 h. No recurrences have been observed. It is 
commonly prescribed for children and pregnant women, especially in cases of 
common cold, influenza, and malaria. The herb is also used as an adjuvant with 
other herbs in the treatment of several infectious diseases. 

For the treatment of dysmenorrhea, the herb is used in combination with Don 
Gui (3 $3 ) and Bai Shao ( 6 6 ), with 12 g of each prepared in decoction. 
Other uses of the herb include treatment of acute pancreatitis, pleuritis and neuritis, 
gastritis, acute cholecystitis, and hepatitis. 

The dried root of Ledebouriella divaricata Hiroe (Umbelliferae) 

Chemistry: Approximately 0.3 to 0.6% of the herb's content consists of essential 
oils, alcohol derivatives, and organic acids. 
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Actions: The herb has antipyretic, analgesic, and antibacterial effects. It has been 
used mainly in the treatment of migraine headache, the common cold, and 
rheumatoid arthritis. 

It was usually prescribed in a decoction together with the herb Bai Zhi 
( $1, in a proportion of 9 g and 6 g, respectively. The decoction is given orally. 

The dried aerial parts of Schizonepeta tenuifolia (Labiatae) 

Chemistry: Approximately 1 to 2% of the herb comprises essential oils. The main 
active principles are d-menthone and d-limonene. 

Actions: The herb causes diaphoresis, lowers body temperature, and has an anti- 
convulsive effect. It has an antibacterial action and can increase blood coagulation. 

Classic Chinese medical literature claimed that this herb was useful to expel 
"wind and promote "eruption." It is used to lower body temperature in the 
treatment of the common cold. 

In addition, it is used to treat sore throat, conjunctivitis, and measles, and to 
stop bleeding. 

SHENC MA (+.&&) 

The dried rhizome of Cimicifuga heracleiferia, C. dahurica, or 
C. foetida 

Chemistry: The rhizome contains acids and sterols derivatives, including ferulic 
acid (C,,H,,OJ, isoferulic acid, cimigenol, khellol (C,,H,,O,), amino1 (C,,H,,O,), 
cimifugenol, and chi t in .  

Recently, two triterpenoid xylosides, cimiside A and cimiside B, and several 
phenolic glycoside alkaloids have been isolated from the rhizome of Cimicifuga 
dahur i~a .~ -~  They include cimicifugamide and isocimicifugamide. 

lsoferulic acid Ferulic acid Cimigenol 
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Actions: Sheng Ma possesses an analgesic, antipyretic, and anti-inflammatory 
effect. In Chinese folk medicine it was used to induce diaphoresis and promote 
skin eruption, remove heat and counteract toxins, invigorate vital Functions, and 
to prevent ptosis. It was also used to treat women's hormone dysfunction diseases. 

A classical prescription formula is called Shen Ma Ge Gen Tang (#J&&@$), 
which is a soup made from Sheng Ma, Ge Gen, and licorice root. It is given to 
children with severe skin eruptions at the onset of measles. 

The dried leaf of Nelumbo nucifera Gaertn. 

Chemistry: The leaf contains several alkaloids, including nuciferine (Cl,H,,02N), 
roemerine (C,,H,,O,N), 0-nornuciferine (C,,HlyO,N), anonaine (C17H1502N), pro- 
nuciferine (C,yH,,03N), anneparine (C,yH2303N), N-methylcoclaurine (c,,H~,o,N), 
and N-methylisococlarurine (C,,H,,O,N). 

R =  R , =  R,=  
Nuciferine CH, CH, CH, 
N-Nornuciferine CH, CH, CH, 
ONornuciferine H CH, CH, 
Anonaine -CHI- H 
Roemerine -CH,- CHa 
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Lirodenine Pronuciferine 

R =  R , =  R e =  
CH, CH, CH, 

NMethylcoclaurine CH, H CH, 
N-Methylisococlaurine H CH, CH, 

H 

Actions: The herb is used to disperse body heat during summers and is said to 
increase essential body energies, in particular those of the defensive systems. Rice 
wrapped in He Ye is a southern Chinese dish commonly served in the summertime. 

The alkaloids of this leaf have a relaxing effect on  smooth muscles. 

L l A N  ZI X I N  (&$I%) 

The dried plumule and radicle i n  the seed of Nelumbo nucifera 
Caertn. 

Chemistry: The herb contains the following alkaloids: liensinine (c,,H,,o,N,), 
isoliensinine, neferine (C2,H,,06N2), lotusine (C,,H,,O,N), methylcorypalline 
(C,,H,,O,N), and demethylcoclaurine (C,,H,,O,N). 

R= R1= R - 2- 
Lienslnine CH3 H H 
Isol lensfnlne H H CH3 

Neferlne CH3 H CH3 

Lotusine 
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Actions: Neferine has a vasodilating effect which is independent of the endo- 
helium-relaxing factor (NO), but closely related to the a,-blocking and Ca2+ channel- 
blocking action. 

Liensinine has antihypertensive and antiarrhythmic actions. It decreases myo- 
cardial contractivity by prolonging the APD of the muscle action potential. Its 
antiarrhythmic effect is relatively more potent than quinidine. 

Folk medicine used the herb to remove "heat." It is also used as a tranquilizing 
and antihypertensive agent. 

HUANC TENC (3 &) 

The dried stem of Fibraurea recisa 

Chemistry: The stem contains the following alkaloids: palmatin (C,,H,,o,N), 
jatrorrhizine (C,,H,,O,N), fibramine (C,5H,,0,N), fibraminine (C,,H,,O,N), fibra- 
lactone (C,,H,,O,), and sterol (C,,H,,OH). 

Palmatine CI 

Actions: The herb is used as an antipyretic and detoxicant. It is used therapeu- 
tically in the treatment of tonsillitis and pharyngitis. 

HUANC LU (@ ) 

The dried leaf and twig of Cotinus coggygria cinerea 

Chemistry: The herb contains myricetin (C15H,,0$, myricitrin (c~,H,,o,,), fisetin 

(C,~FI,~O~),  and fustin (C15H120J 

H 
R = 

M y r i c e t f n  H 

M y r i c i t r i n  -rhamnose 

R= R1= R - 
HO 2- 

"' I soquercet fn -g lucos lde OH OH -glucose 

F i s e t i n  H H OH 
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Actions: Chinese tradtional medicine prescribed the herb to eliminate "dampness" 
and "heat" and as an antipyretic. 

LUO DE D A  (&$#P~) OR ,I XUE CAO (#??$$ ) 

The dried whole plant of Centella asiatica (L.) Urbar. 

Chemistry: The plant contains several saponin compounds, including asiaticoside 
(C,,H,O,,), madecassoside (C,,H,,O,,), brahmoside (C,,H,,O,J, brahmissoside 
(C,,H,O,,). On hydrolysis, the following substances are produced: thankunic acid 
(C,H,,OJ, isothankunic acid, and asiatic acid (C,H,Od. The plant also contains 
the alkaloid, hydrocotyline (C,3H3,0,N). 

R = 

Asiatic acid H 

Brahmic acid OH 
HO 

Actions: This herb displays antibacterial properties. It is also able to lower blood 
pressure and slow the heart rate. It is used as an antipyretic, detoxicant, and 
diuretic. 

BAl Z H l  (&$ ) 

The dried root of Angelica dahurica (Fisch. ex Hoffm.) or 
A. taiwaniana Boiss. 

It was listed as one of the upper-class herbs in the Herbal Classic. In his article, 
Hu3 gave a detailed analysis of how to determine the botanical name of this herb 
as Angelica, which is closely related to Dung Gui (3 $3 , Angelica sinensis) (see 
Chapter 28). 

Chemistry: The entire plant contains essential oils and the root contains various 
furocoumarin derivatives. Among them there are 0.2% byak-angelicin,0.2% byak- 
angelical, and oxypeucedanine, imperatorin, isoimperatorin, phellopterin, xantho- 
toxine, marmesin, scopoletin, neobyakangelicol, etc. The structures of these com- 
pounds are illustrated as follows: 
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5 

R .  
R 1 =  ,CH3 

Byak-angel i c l n e  OCH) 0- N N CN f -f - tH3 
OH OH 

Byak-angel l c o l  O C H ~  
0 - C H 2 - k k < c N 3  

C H 3  
Oxypeucedani ne 0 - c H 2 - & ~ c H 3  

b ~ 3  CH 

I npera to r ln  H 0-CH*-CH=C< a 
C H 3  

I s o h p e r a t o r i n  o - t H 2 - c H = C < C H 3  H 
CH3 CH 

Phel l o p t e r i n  O C H ~  0-CH~-CH-C< 3 
cH3 

Xanthotoxine H OCH, 

Anhydrobyakangellcln O C H ~  

Neobyakangel l c o l  OCH) 0-CH CH -k 4 
2'&, CHI 

$ccL c:mo p 
HO 

Marmesin 
Scopoletin OW Q- 

1 
Anomal i n  

0 

Angenomal i n Bergapten 

Actions: This herb possesses antipyretic and analgesic actions. It is also antibac- 
terial. The decoction of the herb can inhibit the growth of Escherichia coli, B. 
dysenteriae, and typhoid bacilli. It was reported that byak-angelicine can dilate 
the coronary vessels and increase coronary circulation. 
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Both byak-angelicine and byak-angelic01 are potent inhibitors o n  bovine lens 
aldose reductase; they can block cataract formation in rats. Clinically, they are 
u s e h l  in the treatment o f  sugar cataract and o f  diabetic complications as well. 

The other coumarin compounds, imperatorin and isoimperatorin, were found 
to  antagonize tumor-necrotic factor (TNF) proliferation o f  bovine cerebromicrovas- 
cular smooth muscle cells. This is the mechanism o f  the anti-inflammatory and 
analgesic effect o f  this herb.4 

Therapeutic Uses: Be i  Zhi was used in folk medicine t o  treat toothache and 
headache. I t  was used externally in cases o f  mastitis, wound  infection, and skin 
diseases. 

Table 13.1 Other Antipyretic Herbs 
- - 

Aeent Source 
- 

Part lnaredient Effect and uses 

Gao Ben Ligusticum sinense Rhizome 
($&I or L. jeholense and 

root 
Cinnamomum cassia Twig 

Shi Gao Gypsum fibrosum 

Je Lophatherum gracile Aerial part 

d i w  
Zhi Z i  Gardenia jasminoides 
(pi?$ ) 

Zh i  M u  Anemarrhena Root 
(#.& I asphodeloides Bge. 

Zu p Perilla frutescens L. Leaf 
($. $- 1 

Giang Huo Notopterygium Root, 
($,+I incisum rhizome 

or N. forbesii 
Sheng Jiang Zingiber 

( * j $ , )  
Fruit 

Ju Hua Chrysanthemum Flowel 
(gyu) morifolium Ramat. 

or C. boreale 

Nothosmyrnol Headache and 
(CIIHMOZ) dermatitis, 

diaphoresis 
Cinnamic aldehyde, Antibacterial, 
cinnamyl acetate vasodilatation 

CaS0,.2H20 

Arundoin, cylindrin, Antipyretic, 
friedelin diuretic, 

antibacterial 
Antipyretic 

Sarsasapogenin, Antipyretic, 
markogenin, antibacterial 
neogitogenin 

I-Perilla aldehyde, Antibacterial, 
alcohol antitussive 

Antirheumatic 

Essential oil Anti-inflammatory, 
stimulates gastric 
secretion 

Antibacterial, 
relieves sore 
throat 

Chrysanthemin, Antibacterial, 
stachydrine, coronary 
acactin dilatation (see 

Chapter 5) 
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ANTIRHEUMATIC HERBS 

Rheumatism, in ancient Chinese terminology, was referred to as "wind and 
"dampness" and was treated symptomatically. The classic medical texts described 
the group of herbs discussed in this chapter as drugs which can dispel "wind", 
repel "dampness," and dispose of coldness, help reverse paralysis, and relieve 
pain. We classify these antirheumatic herbs together with agents which act on the 
nervous system because their primary actions are to relieve pain; they can be 
considered analgesic agents. 

XU CHANG QlNG @fik) 
The dried root or rhizome of Cynahchum panicubtum 

Chemistry: The herb contains paeonol, glycosides, and organic acids. 

Paeonol Paeonin 

Actions: The herb is a sedative and analgesic, with a very long duration of action. 
Its effects on the cardiovascular systems include a slowing of the heart rate, an 
increase of the PQ interval of the ECG, improvement of myocardial circulation, 
and a lowering of blood pressure. Additionally, it lowers the plasma cholesterol 
level and exhibits some antibacterial properties against Escherichia cola and 
Shzgella Jexneri2 

The glycoside, paeronin, has the immunomoderating effect of suppressing 
excessive NO production and TNF activity from the macrophages and splenocytes, 
in cases such as rheumatic arthritis.' 
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Therapeutic Uses: According to llje Herbal Classic of tbe Divine Plowman, this 
herb "antagonizes toxic devils and repels ugly qi." It was used in folk medicine 
to dispel "wind," relieve pain, and induce diuresis. It was used chiefly to treat 
rheumatic arthritis and to relieve pain in cases of surgical wounds, trauma, 
toothache, and dysmenorrhea. It has also been used in the treatment of mastitis, 
skin infections, eczema, neurodermatitis, contagious dermatitis, and shingles. 

The standard preparation of the herb is 30 to 60 g made into a decoction, or 
extracted with wine for oral administration; the extract can also be applied 
externally to the skin to relieve pain. An injection solution of the herb is also 
used, containing 50 mg peonal/ml. This is administered in doses of 1 to 2 ml by 
intramuscular injection in the treatment of arthritis. 

CANG ER ZI (%&-) 

The dried fruit of Xanthium sibiricum (Compositae) 

Chemistry: The fruit contains the glycoside xanthostrumarin, the alcohol deriva- 
tives xanthanol and isoxanthanol, the fat xanthumin, and some proteins, alkaloids, 
and vitamins. 

Xanth in in  Xanthumin Xanthanol H COCH3 

Isoxanthanol COCH3 F 

Actions: This herb has antibacterial and antitussive properties. It has a respiratory- 
stimulating effect and can lower blood pressure and blood sugar levels. 

This herb is quite toxic. The LD,, in mice is 0.93 g/kg (i.p.). Toxic symptoms 
include irregular respiration, dyspnea, and coma. The herb can cause abnormalities 
in hepatic and renal function. Patients taking the herb may complain of malaise, 
headache, and gastrointestinal disturbances. In severe overdosage, it causes cardiac 
arrhythmias, swelling of the liver, hematuria and oliguria, and coma. 

Cross-sensitivity between this plant and other plants has been observed, 
especially in cases of contact dermatitis.' 

Therapeutic Uses: The Herbal Classic of the Divine Plowman stated that this herb 
had "major effects in the relief of headaches, dispelling 'wind' and 'dampness,' 
treatment of paresthesias and necrotic muscle." It is used to treat hypersensitivity 
rhinitis, neurotic headache, and rheumatic arthritis. It is effective in treating pain 
in the extremities, sciatic neuralgia, eczema, pruritis, chronic sinus infections, otitis 
media, and paroditis. 
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Q1N JIU (&$$ ) 

The dried root of Centiana macrophylla, C. sframinea, 
C. crassiaulisor, or G. dahurica 

Chemistry: The root contains several alkaloids, including gentianine, gentianidine, 
gentianol, and essential oils. 

Gentlanine Gentlanldine Gentian01 

Actions: According to The Herbal Classic of the Divine Plowman, this herb was 
used in the treatment of rheumatism and fever due to deficiency of qi  and blood, 
and to cause diuresis and remove water. 

This herb has been shown to be an antipyretic analgesic, and to produce an 
anti-inflammatory effect. Gentianine is about twice as potent as aspirin. Its anti- 
inflammatory effect is due to stimulation of ACTH secretion, resulting in an increase 
of corticosterone. 

In addition, this herb has antihypersensivity and antihistaminic effects. It can 
produce sedation and hypnosis and lowers both the heart rate and blood pressure. 
It also has an antibacterial effect. 

At a regular oral dose of 100 mg, gentianine often causes nausea and vomiting 
and other symptoms of gastrointestinal disturbance. The LD,, of this alkaloid in 
mice is 480 mg/kg (oral), 250 mg/kg (i.v.), and 350 mg/kg (i.p.). 

WE1 L I N G  X l A N  (& 3 4 ~ )  
The dried root and rhizome of Clematis chinensis, C. hexapefala, 
or C. manshurica (Ranunculacae) 

Chemistry: This herb contains anemonin, anemonol, and other saponins 

Actions: The actions of the herb include analgesia, diuresis, and antibacterial 
effect. It was prescribed in traditional medicine to dispel "wind and remove 
"dampness," and to relieve pain. It is used in the treatment of the common cold, 
tonsillitis, acute icteric hepatitis, rheumatic arthritis, and laryngitis. 

The herb is decocted in doses of 15 to 60 g, taken as a drink or applied 
externally to swollen tissues. 
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XUE SHANG YI ZHI H A 0  ( ) 

The dried root of Aconitum brachypodum (Ranunculaceae) 

Chemistry: The herb contains bullatine A, B, C, and D, and aconitine. 

Actions: The root and aconitine have an analgesic effect. The onset of action is 
slow, but the duration of action is long. This herb was used to relieve pain, 
activate blood circulation, and reduce swelling. It is commonly used to relieve 
traumatic and arthritic pain. 

This herb is toxic. The LD,, in mice is 1.02 _+ 0.18 g/kg. It is contraindicated 
in pregnancy and in children. 

Zl JIN PI (#$@ O R  SAN HA1 T O N  (~4% 
The whole plant of Tripterygium hypoglaucum (Led.) Hutch. 

Chemistry: The plant contains several alkaloids as well as triptolide. 

Actions: It produces anti-inflammatory and antiswelling effects through stimula- 
tion of the ACTH-corticosterone axis. It is used in the treatment of rheumatic 
arthritis. Standard preparations include a 0.2 g tablet, which is equivalent to 13 g 
of raw material; a 20% tincture; and a 10% ointment, for external application. 

C H U A N  SHAN L O N G  ( $d~&) 

The dried rhizome of Dioscorea niponica Makino 

Chemistry: The rhizome contains dioxin, which on hydrolysis gives diosgenin 
and trillin. 

Actions: The saponin components of this herb have an anti-inflammatory action 
similar to cortisol. It also has antitussive, expectorant, and antiasthmatic effects. 

Therapeutic Uses: In traditional medicine, this herb was used to dispel "wind" 
and remove "dampness," to promote blood circulation, relieve pain, expel phlegm, 
and arrest cough. It is claimed to be effective in the treatment of arthritic pain, 
rheumatic endocarditis, sciatic neuralgia, and chronic bronchitis. 

The herb is available in tablet, tincture, and injection form. For the treatment 
of chronic bronchitis, 0.5-g tablets are prescribed in dose of 4 tablets t.i.d. For 
other ailments, a tincture of 60 g in 500 rnl of wine is prepared, taken in doses 
of 10 to 14 ml t.i.d. The standard injection solution of the herb is 2 ml per ampule, 
equivalent to 1 g of raw material; the normal dose is 2 to 4 ml by intramuscular 
injection once a day. 
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GUO GANG L O N G  ( j j & )  

The dried stem of Entada phaseoloides (L.) Merr. 

Chemistry: The stem contains entageric acid (C3,H4,06), which has a sterol 
structure. 

Actions: It is used as an antirheumatic and to promote collateral flow and relieve 
blood stasis. 

TOU GU CAO &!$ 
The whole plant of Impatiens balsamina L. 

Actions: Tou Gu Cao is used to treat arthritis and relieve pain. 
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CENTRAL STIMULATING HERBS 

M A  QlAN ZI (& & % ) 
The dried seed of Strychnos pierrians or S. nux-vomica 
(Loganiaceae) 

Chemistry: By weight, the seed contains approximately 2 to 5% alkaloids. The 
major ones are strychnine and brucine (approximately 1 to 1.4% each). It also 
contains small amounts of vornicine, pseudostrychnine, pseudobmcine, N-meth- 
ylsecpseudobrucine, and novacine. 

R= R1= R2= R= R1= 

Strychnlne H H H Pseudostrychnine H H 

Bruclne 0CH3 0CH3 H Pseudobrucine 0CH3 0CH3 

U-Colubrine H 0CH3 H 16-Hydroxy-a- H 0CH3 

6-Colubrine 0CH3 H H colubr lne 
16-Hydroxy-6- 0CH3 H 

colubrine 

R= R1= R*' 
Vomldne H H OH Isostrychnine 

Novaclne 0CH3 0CH3 H 

Ica j l ne  H H H 
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Actions: The herb inhibits Renshaw cells, the interneuronal cells, of the spinal 
cord. This results in an increase in CNS reflex stimulation. The herb also stimulates 
the cortex, increasing visual, auditory, and smelling sensations. 

It has been observed to stimulate gastric secretion, acting as a stomachic. It 
is also effective as an expectorant, and as an antibacterial agent. 

This herb is toxic. In children, 50 mg of the seed or 1 g in adults can cause 
intoxication. This is manifested by orthotonic contractions of the extremities, and 
shallow respiration. In extreme cases, paralysis, convulsions, and coma can occur. 

The LD,,, of the seed in mice was 155 to 300 mg/kg (oral). The LD,,, of bmcine 
in mice was 3.03 mg/kg (oral). 

Therapeutic Uses: Strychnine nitrate has been shown to improve patient condi- 
tions in cases of childhood paralysis, sciatic neuralgia, and neurasthenia; the 
standard dose is 1 to 3 mg administered subcutaneously. 

"Resurrection pills" @%a, which contain deep-fried strychnos seed 
plus Di Long (# 6 ), are used to treat hemiplegia, muscular weakness, and 
impotence. Additionally, the herb has been used in cases of hypertrophic vertebral 
inflammation and chronic anemia. 

Yl  YE CHAU (d pf& 

The leaf, flower, and young branch of  Securinega suffruticosa (Pall.) 
Rehd. 

Chemistry: The herb contains securinine (0.12 to 1%) and dihydrosecurinine and 
others 

0 

II 

Securinine 

H H 

Allosecurinine Securinol C 

H H 

Dihydrosecurlnfne Secur i t in ine 

R= R1= 

Securinol A p-OH a-H 

Securinol B 6 - H  a-OH 

Phyl lant ld ine 
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Actions: Securinine is similar to strychnine in that it can stimulate the spinal 
cord, but is less potent and its activity has a shorter duration. It can also stimulate 
the midbrain and cerebral cortex. Small doses can increase myocardial contractility 
and increase heart rate. Inhibition of cholinesterase results in an increase in salivary 
secretion; in this action it is less potent than physostigmine. 

Securinine is rapidly deposited in the intestine and only about 20% of the 
administered dose is absorbed into the body fluids. After absorption, the com- 
pound is rapidlly destroyed and plasma concentration falls rapidly. 

Toxic symptoms include tremors of the extremities and rigid contractions. 
Death can occur from orthotonic convulsions. The LD5, of securinine in mice is 
19.3 mglkg (i.m.), 20.4 mg/kg (s.c.), 31.8 mglkg (i.p.), and 270 m d k g  (oral). 

Therapeutic Uses: The herb is used to treat paralysis, neuralgia, recurrent neuritis, 
chronic sciatic nerve inflammation, neurasthenia, depression, and schizophrenia. 
It is occasionally used in the treatment of menopausal syndrome. Folk medicine 
has used it to treat senile dementia. 

Preparations of the herb include 4 mg securinine tablets and injection ampules 
containing 4 mg/ml or 16 mg/ml. 

SHI SUAN (38. ) 

The dried rhizome of Lycoris radiata @'Her.) Herb. or L. longituba 
Y. Han et Fan and L. aura @'Her.) Herb. 

Chemistry: This herb contains more than 10 different alkaloids, including galan- 
thamine, lycorine, lycoramine, lycorenine, tazettine, pseudolycorine, dihydrolyco- 
rine, homolycorine, lycoricidine, and lycoricidinol. 

Lycorine Galanthamine Tazettine 

Lycoramine Haementhidine 
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Zephyranthine Nerinine 

Actions: Galanthamine and lycorine are cholinesterase inhibitors, but are less 
potent than physostigmine. They can increase skeletal muscle contractions. They 
inhibit the CNS and produce sedative and hypnotic effects. These alkaloids also 
have an analgesic effect and potentiate the action of morphine. 

Wang et al." showed that lycorenine can lower blood pressure by the central 
effect. The oxidation product of lycorine, oxylycorine (AT-18401, shows anticancer 
properties. It can inhibit the growth of sarcoma S-180 and ascites cells, and has 
increased the survival rate of mice inoculated with these cancer cells. 

Lycorine shows a potent cytotoxicity in vitro and is a specific inhibitor of 
ascorbate biosynthesis." Dihydrolycorine HCI, a derivative of lycorine, can lower 
the blood pressure and antagonize the contractile effect of methoxamine, mainly 
by blocking the a,-adrenoreceptors.3 

Shi Suan can stimulate secretions from the pituitary gland and the adrenal 
contex, resulting in an increase of antidiuretic hormone and corticosterone secre- 
tion. It has anti-inflammatory properties, and has been observed to stimulate 
uterine contractions. It has an emetic effect slightly weaker than that of morphine. 

Toxicity: This herb is irritating; contact with the skin causes itching and swelling. 
If it gets into the respiratory tract, it can result in nosebleed. 

Symptoms of overdosage include excess salivation, nausea and vomiting, 
slowing of the heart, tremors, and convulsions. Death can occur due to depression 
of the respiratory center. Immediate gastric lavage and injection of an antidote, 
such as atropine, are necessary to counteract intoxication. 

Therapeutic Uses: This herb has been used to treat childhood paralysis, muscle 
weakness, and rheumatic arthritis. It is also used as a rat killer and larva killer. 

Standard preparations include 5-mg galanthamine tablets, administered in doses 
of 2 tablets t.i.d. Galanthamine can be injected intramuscularly in solutions of 1 
or 2.5 mg/ml with a total dose ranging from 2.5 to 10 mg. A Shi Suan powder 
is also available for use as an emetic; the normal dose for this purpose is 30 to 
50 g taken orally. 

CHANC NAO ($$la&), CAMPHOR 

The root, branch, and leaf of Cinnamomum camphora 1. Presl. 

Chemistry: The purified substance isolated from the plant is d-camphor. 
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Actions: The primary action of camphor is the stimulation of higher centers of 
the CNS. Large doses might provoke convulsions, though the herb has little effect 
on the respiratory center. Its metabolic product, oxacamphora, has a remarkable 
cardiac stimulating effect and can raise blood pressure. 

The herb also relaxes gastrointestinal muscle contraction and cools the skin, 
relieving itching and pain. It has antibacterial properties. 

Therapeutic Uses: Camphor is generally used to stop vomiting. The standard 
dose is 0.1 to 0.2 g administered orally, in capsule form. A 20% camphor injection 
solution is also used, administered subcutaneously or intramuscularly, to stimulate 
respiration. Camphor ointment or lotion is commonly used for rubbing swollen 
areas, producing a cooling effect. 

CHA ( ) OR TEA 

The dried leaf of Camella sinesis 0. Kze. 

The natural habitat of this plant is south of the Yangi River, east from the Zhejiang 
Province of China, to Assam-Burma in the west, including the hills of Thailand 
and Vietnam. 

History shows records of the use of Cha in China as far back as 2700 B.C. It 
is speculated, though not confirmed, that Sheng Nung, the Divine Plowman, may 
have been the first to taste Cba and introduce the practice of boiling it in water 
for health reasons. In any case, The Herbal Classic of the Divine Plowman, written 
in 100 B.C., listed the plant among its many herbs. 

China's tea-drinking culture grew gradually from the 3rd century A.D. Both 
Buddists and Taoists promoted the use of the drink, the former to keep awake 
during long meditations and the latter because of a belief that Cha could improve 
health and longevity. 

Japan began to grow tea in its remote islands around 800 A.D., and around 
1840, the Duchess of Bedford introduced the afternoon tea to British society. After 
that, the British brought the seeds of the tea plant to India and Ceylon (Sri Lanka). 
Under the supervision of the British, using modern scientific cultivation techniques, 
the production of tea expanded substantially. 

At present, Cha production in China is the second largest in the world, at 
about 600 million byear ,  only slightly below India's about 672 million Ib. Only 
70 million lb of Cha are exported from China, however. The rest (88%) is 
consumed by the Chinese, not as a medicinal herb, but as a daily b e ~ e r a g e . ~  

Commercially, there are three kinds of Cha: black, green, and oolong. The 
Chinese, however, use a much more sophisticated classification system to identify 
165 kinds of Cha (1985 data) up to 330 kinds (1988 data). A typical tea store in 
China generally carries over 100 different kinds of Cba. 

Chemistry: Tea leaf comprises 1 to 5% alkaloids, including caffeine, theophylline, 
theobromine, and xanthine. Tannic acids constitute another 9.5 to 21% of the leaf. 
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Caf fe ine Theophyl l i n e  Theobromine 

Tea leaf also contains approximately 5 to 10% of nonvitamin substances, mainly 
the polyphenols. Among the polyphenols, (-1-epigallocatechin gallate (EGCG) is 
the active cancer-prevention principle responsible for the beneficial effect of tea- 
drinking. Its structure is illustrated as follows: 

(-)-Epigallocatechin gallate 

Tea leaf contains many elements, including metals of nutritional important 
substances. Table 15.1 summarizes data on different elements which have been 
analyzed from tea leaf.4 

Actions: 

Central Nervous System - Caffeine and theophylline, the alkaloid components of 
Cha, have a stimulating effect on the CNS, first at the cortical level, and then 
continuing to the medulla as the dose is increased. Caffeine is more potent, 
commonly used as central stimulating agent in combating drug overdosage, 
especially in morphine intoxication. For centuries, drinking tea has been a neces- 
sity for Chinese opium smokers after heavy smoking. 

Cardiovascular System - Theophylline and caffeine, which is less potent, have an 
inhibitory effect on phosphodiesterase, indirectly increasing CAMP level in the 
cytoplasm. This increase in intracellular CAMP results in a stimulation of myocardiac 
contraction and an increase in heart rate. 

In addition, theophylline can increase blood flow. It is the most potent one 
amoung xanthine derivatives in its ability to relax smooth muscles, causing 
bronchial dilatation and increasing coronary blood flow. 

Renal Tubules -Tea drinking produces a better diuretic effect than coffee drink- 
ing, because theophylline is the most potent of the three xanthine derivatives in 
the inhibition of tubular Na' and C1- ion reabsorption. 
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Table 15.1 Average Elements in the Tea Leaf 

Content 
Element (pg/kg dried weight) 

Aluminum, Al 50 
Arsenic, As 0.75 
Boron, B 45 
Calcium, Ca 8000 
Copper, Cu 11 
Ferrum (iron), Fe 250 
Fluorine, F 450 
Hydrargyrum (mercury), Hg 200 
Iodine, I 0.4 
Manganese, Mn 5500 
Molybdenum, Mo 0.4 
Natrium (sodium), Na 150 
Nickel, Ni 2.5 
Phosphorus, P 3500 
Lead, Pb 0.4 
Potassium, K 25,000 
Selenium, Se 0.7 
Silicon, Si 400 
Sulfur, S 2500 
Zinc, Zn 50 

Data abstracted from Chen, C. S., Tea Bull., 4, 1-10, 
1990. With perrn~ssion. 

Table 15.2 Effect of the Three Xanthine Derivatives 

Major Stimulation of Diuretic 
source CNS Myocardium effect 

Theophylline Tea Moderate Potent Potent 
Caffeine Coffee Potent Moderate Moderate 
Theobromine Coconut Slight Minimum Slight 

Table 15.2 compares the effects of these three xanthine derivatives on  the CNS, 
heart, and kidney. 

Cancer Prevention and Anticarcinogenic Activity - Cancer prevention in tea drink- 
ers was first reported by Japanese investigators who found that people living in 
a green tea-growing area have much lower cancer incidence rates, approximately 
one fifth to one half than that of the people living in non-tea-growing areas. This 
is especially true in stomach and liver cancer cases.27 

Literature has documented the protective effect of daily tea drinking against 
lung cancer in both men and women14 and in postmenopausal women.28 An 
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inverse relation between tea drinking and cancer of the digestive and urinary 
tracts has also been d o ~ u m e n t e d . 5 ~ ~ ~  

Experiments with animals show that green tea polyphenols can protect against 
the polycyclic aromatic hydrocarbon-induced skin tumor initiation in m i ~ e . 2 ~  It 
markedly decreases the number and size of tumors grown on the skin. Yen et aL25 
showed that green tea extract does exert a definite inhibitory effect on stomach 
carcinoma cells by inhibiting their growth from G-1 stage to S stage. 

It is known that (-)-epigallocatechin gallate (EGCG) is the active principal 
component of the polyphenols exerting tumor-preventive effect.',24 It has antimu- 
tagenic properties and suppresses the genotoxicity of carcinogens." 

Liao et a1.I0 reported that EGCG can rapidly inhibit the growth of human 
prostate cancer cell line and mammary cancer cell line in nude mice. EGCG 
reduces the multiplicity of lung adenoma in mice in a dose-dependent manner.2 
EGCG also lowers the incidence of colorectal cancer and increases superoxide 
dismutase (SOD) activity in the animal~.'5,~~ 

Stoner and MukhtarI7 attribute such anticarcinogenic activities of EGCG to its 
enhancing effect on glutathione peroxidase. Yamane et al.22,23 reported that EGCG 
inhibits the cellular kinetics of gastric mucosa during the promotion stage of gastric 
carcinogenesis. This contributes to the prevention of gastric carcinogensis without 
any harmful effects and at low cost. 

Additionally, catechin compound also has a potent antioxidant action in 
scavenging free radicals in tissue, and prevents incidence of cancer and other 
diseases.' It can reduce the heterocyclic amines (HCA), carcinogenic substances 
formed during the cooking of meats and fish.2' 

Antibacterial, Antiviral, and lmmunoenhancing Effect - EGCG is effective against 
methicillin-resistant Staphyloccus aurew7 and is a potent inhibitor of human 
immunodeficiency virus type 1 reverse transcriptase (HIV-1RT) and other viruses 
(hepatitis B, herpes  simple^).'^ 

It inhibits collaginase activity derived from eukartolic and prokartolic cells of 
the gums to prevent periodontitis.I2 

EGCG also potently stimulates interleukin-1 (IL-1) and TNF production by 
human peripheral blood mononuclear cells.'" 

Other Effects -It has been reported that EGCG is a potent inhibitor of gastric 
Ht/K' ATPase, resulting in a reduction of gastric acid secretion.'3 

Cha has been shown to help in the prevention of tooth decay. The fluoride 
content of tea leaves varies from 160 to 660 &/kg dry weight. Studies with a 
water-based extract from ten different commercial teas showed there is a definite 
anticaries activity. 

One species of Cha, Tao Cha, is reputed to lower plasma cholesterol and has 
been widely used in the treatment of hypercholesteremia. 

The tannic acid of Cha is a strong astringent agent. When a strong tea is 
consumed, the tannic acid can precipitate proteins in the alimentary mucosa to 
form a proteinacious membrane, which protects the mucose membranes from 
ulceration. This also results in an interference with the intestinal absorption of 
nutrients and vitamins. 
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Therapeutic Uses: Purified caffeine is given to stimulate the CNS, especially in 
cases of overdosage of hypnotic or anesthetic agents. Theophylline is effective in 
coronary disease, asthma, and biliary colic. 

Cha has been used in combination with vitamin C to protect against X- 
irradiation. Clinical trials showed that it has an effective rate of 94% in the treatment 
of bacterial dysentery. This is probably due to its high tannic acid content. 

Soaked tea leaves or strong tea extract was used widely in Chinese households 
to treat burn wounds, because of its abstringent effect. 

A N  XI XlANG (a,&& ) 

Balsam, obtained from Styrax tonkinensis or S. hypoglaucus 

Chemistry: The herb contains sumaresinolic acid (c~,H,,O,), coniferyl alcohol 
(c,,H,,o~), styracin (C,,H,~O,), vanillin (CSH,~~),  a - p h e n ~ b r o ~ ~ l  cinnamate 
(c,,H,,O,), and balsamic acid. 

S i a r e s i n o l i c  ac id  Surnaresl n o l i c  a c i d  

Therapeutic Uses: In folk medicine, this herb was used as an aromatic stimulant 
for the resurrection of dying persons, to promote the circulation, and to relieve 
pain. 

APPENDIX: PSYCHOTOMIMETIC HERBS 

The dried leaf of Erythroxylum coca Laur. 

This plant is grown mainly in southern China, in the provinces of Kwangtung 
and Kwangsi. It is not listed in the old pharmacopoeia, and the Chinese have not 
learned how to use this plant as an addictive drug or as an antihunger agent. 
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Actions: I-Cocaine is the main active principle of this plant. It has a potent local 
anesthetic effect when applied to rnucosal membranes. It is rapidly absorbed from 
the mucosal surface. Additionally, it has a vasoconstriction effect. 

This substance stops hunger sensations. It has a psychotomimetic effect, 
causing visual hallucinations and psychic delusions. 

Cocaine 
1 

Benzoyl ecgonine H CO-C6H5 

Ecgonlne-methylester CH3 H 
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STOMACHICS AND 
"WINDN-DISPELLING HERBS 

In earlier times, the term "nutrition" had a somewhat different meaning than it 
does today. People believed that food was not the only source of nutrition. They 
thought that both healthy and ill persons benefit from herbs which could augment 
nutrition. These herbs were thought to increase the absorption of nutrients and 
strengthen body functions. Thus, stomachics and tonics were immensely popular 
and were more commonly taken than other herbs. They were taken before meals 
to stimulate the appetite and the palate. They were also given to patients 
recuperating from illnesses. 

"Windu-dispelling g&@ herbs are spices and peppery agents. When taken 
orally, they produce an increase in salivary and gastric secretions, and stimulate 
gastrointestinal motility, resulting in the removal of gas from the lumen. These 
types of herbs were very popular in cooking and used in medicine to treat 
abdominal distention due primarily to indigestion. 

The dried root and rhizome of Gentiana manshurica, G. scatura, 
G. triflora, or G. rigescens. 

Chemistry: The herb contains saponins, gentiopicrin, the sugar gentianose, and 
several alkaloids, including gentianine. 

Actions: This herb tastes bitter, and can increase gastric secretions and stimulate 
the appetite. It has anti-inflammatory and choleretic effects. It is a sedative and 
can slow the heart rate and lower blood pressure. It also has antibacterial activity. 
It was used popularly as a stomachic and in the treatment of acute icteric hepatitis. 
Kono et aL8 reported that gentiopicroside has a protective effect against hepatitis 
by inhibiting TNF production. This herb was also found effective in treating urinary 
infections. 

Overdosage results in nausea and vomiting. 
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HOU P O  &fk) 
The dried bark of Magnolia officinalis or M .  officinalis biloba 
(Magnoliaceae) 

Chemistry: The main components found in the bark are essential oils and some 
alkaloids. The essential oils include magnolol, machiolol, tetrahydromagnolol, iso- 
magnolol, and konokiol. The alkaloids include magnocurarine and tubocurarine. 

Magnolol Lirtodenine Konoklol Crytomeridtol 

Actions: The bitter taste of the bark can stimulate salivation, gastric secretion, 
and reflexive intestinal peristalsis. Decoction of the herb can increase uterine 
contractions. 

Magnolol, the active principle of the herb, has anti-inflammatory properties, 
can reduce prostaglandin E, (PGE-2) and leukotrien-B4 (LTBO levels in the pleural 
fluid of mice, and suppress thromboxane-B2 (TXB2) formati~n. '~ 

The Chinese herbal medicine, Saiboku-to, which has magnolol as its major 
ingredient, is an effective antiasthmatic agent used by the Chinese and Japanese. 
It inhibits 11-P-hydroxysteroid dehydrogenase and T lymphocyte proliferation, 
resulting in a corticosterone-sparing action." 

In studies on normal and adrenalectomized mice, Wang et al." reported that 
magnolol exhibits an anti-inflammatory and analgesic effect in both animals, 
indicating that its effects are neither mediating through increased corticosterone 
activity, nor by the releasing steroid hormone from adrenal glands. They suggested 
that it is probably dependent on the reduction level of eicosanoid medicator. 

Magnolol and konokiol exhibit a scavenging anti-free radical activity, but are 
less potent than a-topherol. 

The alkaloids of Hou P o  have a neuromuscular blocking effect and cause 
relaxation of skeletal muscles. They can also lower blood pressure; the effect is 
not due to histamine release, which is usually caused by tubocurarine. Additionally, 
the herb exhibits some antibacterial properties. 

Overdosage can cause respiratory paralysis. The LD,,, in mice is 6.12 f 0.04 
g/kg (i.p.) and 4.25 + 1.5 g/kg (i.v.) in cats. 

B O  H E  (;$:I ), PEPPERMINT. 

The dried aerial parts of Mentha haplocalyx (Labiatae) 

Chemistry: This plant contains the essential oils menthol (70 to 90%), menthone 
(10 to 20%), and menthyl acetate. 
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Actions: Menthol can stimulate gastrointestinal tract motility, promote the forward 
movement of luminal contents, and dispel gas. It also stimulates the central nervous 
system, dilates peripheral blood vessels, and increases sweat gland secretions. 
When applied locally to mucosa or skin, it produces a sensation of coolness. It 
can slowly penetrate the dermal layer of the skin and improve circulation in the 
local region where applied. 

Menthol can desensitize sensory irritation, exert a counterirritant effect5 and 
reduce histamine-induced itching.j 

Menthol is a penetration enhancer. When menthol is added to ethanol in a 
vehicle, it can increase drug solubility in the vehicle and decrease skin polarity, 
resulting to an increase of the contribution of the pore pathways to whole skin 
permeat i~n .~  It has been shown that addition of menthol in a vehicle can increase 
the permeability coefficiency of indomethacin 100-fold and of corticosterone 
10-fold. 

Menthol can stimulate C1 secretion across airway epithelials8 and produce an 
antitussive action. 

Therapeutic Uses: Chinese physicians use this herb to dispel "wind and "heat," 
and to promote eruption. It is given orally in the form of a water-based extract, 
with a total dose of 3 to 5 ml taken 2 or 3 t.i.d., to dispel abdominal distention. 
Bo He or menthol is commonly used as a symptomatic treatment of upper 
respiratory infection and is also used as a spasmolytic agent. Menthol-P-D-glucu- 
ronide, a potent product of menthol, is generally used for this purpose, especially 
in relieving colonic spasms. 

A menthol ointment is rubbed onto the skin in the treatment of the common 
cold or headache. Bo He is also given in combination with Chrysanthimum, in 
doses of 3 to 9 g, made into a decoction and served as beverage. 

BA JIAO HUI XlANC ( I \#  

The dried ripe fruit of llliciurn verurn Hook. 

Chemistry: The fruit contains several essential oils, including anethol (C,,H,,O), 
anisaldehyde (C,H807), safrole (C,,Hl,02), and anisic ketone (C1,Hl2OJ. 

The plant Illicium lanaceolatum AS. Smith is quite different from Illicium 
uerum. The former is toxic and contains different ingredients: anisatin (C,5H2,0& 
neoanisatin (C,5H2,0,), pseudoanisatin (C15H2206), and shikinic acid (C7H,,05). 
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R = 
Anisic ketone Anisatin OH Pseudoanisatin 

Neoani satin H 

Therapeutic Uses: Ba Jiao Hui Xiang is popularly used as a cooking spice. It 
was reputed to be capable of warming the viscera and expelling cold, ensuring 
normal flow of qi, and relieving pain. 

XIN YI HUA ($a&) 
The dried flower buds of Magnolia liliflora, M. biondii, or 
M. denudata 

Chemistry: The flower contains eugenol (C,oH,,02), safrole (C&,,,O2), citrol 
(C,,HI60), and anethol (C,,H,,O). The leaf contains two alkaloids, salicifoline 
(c,~H~,o,N) and rnagnocurarine (C,,H2,0,). 

Sallcffoline Magnocurarine 

Therapeutic Uses: The herb was used to dispel wind and cold, and to relieve 
nasal congestion. 

TAN XIANC &a ) 

The dried heartwood of Santalium album L. or S. spicatum 

Chemistry: The wood contains several essential oils, including a,!.-santalol 
(CI5H,,O), a,!.-santalene (CI5H2O, santene (C,H,J, mantenone (C,H#), w a n -  
tenol (C,H,,O), santalone (C,,H,,O), santalic acid (C,,H,,O,), teresantalic acid 
(C ,o~ ,402 ) ,  isovaleraldehyde (C,Hl0O), teresantalol (C,,H,,O), and tricycloekasantal 
(Cl2Hl0O). It also contains santalin, deoxysantalin, sinapyl aldehyde, caniferylal- 
dehyde, and syringic aldehyde. 
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CH = CHCHO 

R= 

Tricycl oekasantal Sf napyl aldehyde 0CH3 
Ferulaldehyde H 

Actions: The essential oils of this herb can increase glutathione S-transferase 
activity and possibly exert a chemopreventive activity on carcinogenesis.' 

The herb was used to regulate the flow of qi and stomach Function. The 
essential oils served as stomachics. 

XlAO HUI XlANC (dm@) 

The dried fruit of Foeniculum vulgare Mill. 

Anethol d-Fenchone Ani saldehyde Methylchavicol 

Actions and Therapeutic Uses: Anethol dithiothione exerts a protective effect 
against chemical-induced toxi~ity.~ The herb was used to restore normal stomach 
functions, warm taste sensations, dispel cold, normalize the flow of qi, and relieve 
pain. 
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HERBS PROMOTING DIGESTION 

This group of herbs is mainly used to promote the digestion of food in the 
gastrointestinal tract. They work by resupplying the digestive enzymes or stimu- 
lating their activity. In Chinese medicine, it was believed that stagnation of food 
in the gastrointestinal tract is due to the weakness of the stomach and spleen. 
Therefore, the herb was suggested as a remedy to strengthen the spleen, dispel 
the cold, and deviate weaknesses of the stomach. 

MAIYA($.$ ) 

Germinated barley, the dried germinated fruit of Hordeum vulgare 

Chemistry: The fruit contains several enzymes, such as invertase, amylase, and 
proteinase, fat, vitamins B and C, maltose and dextrose. 

Therapeutic Uses: Because of its content of digestive enzymes, this herb can help 
to digest carbohydrates and protein. It is used in cases of indigestion and loss of 
appetite. The standard dose is 15 to 30 g made into a decoction, taken for 3 
consecutive days. 

The herb is prescribed to stop the spitting-up of milk by babies during feeding. 
For this purpose, 6 to 12  g of Mai Ya extracted with warm water, was fed to the 
baby. The herb is also given to stop lactation in nursing mothers; the mechanism 
of this effect is not clear. 

D I N G  X l A N C  ( 1 4 ) 

The dried flower bud of Eugenia caryophyllata Thunb. 

Chemistry: The herb is grown mainly in Southern Asia, Malaysia, Indonesia, and 
China's Kwangtung Province. About 15 to 20% of the herb consists of essential 
oils. The main principles of these oils are eugenol (C,,H,,O,), acetyleugenol, a- 
and P-caryophylline, ylangene (C,,H,,), chavicol (CYH1OOE), and humulene. 

Eugenol 6-Caryophyl lene 
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The flower bud also contains some flavonoids, including rhamnetin, kaempferol 
and oleanolic acid, eugenitin, and isoeugenitin. The bark contains the trimethyl- 
ether of ellagic acid, p-sitosterol, and mairin. 

Actions: The extract of the herb can stimulate gastric secretions, with a greater 
effect on pepsin than acid, resulting in an increase in digestion and dispelling of 
wind. The herb is also a potent ascaricide. At a dose of 0.1 to 1.0 &kg, the 
alcohol-based extract or the essential oil can expel ascaria from the host with few 
adverse effects. 

Ding Xiang and eugenol have both antibacterial and antifungal effects. It is 
active against staphylococci, diphtheria, and typhoid bacilli. At a concentration of 
1:8000 to 1:16000, an extract of this herb can inhibit the growth of many fungi, 
including Candida albicans. 

Eugenol, the principal oil of this herb and also present in many other spices, 
is the most potent essential oil with antibacterial activity toward oral bacteria.5 
Zinc oxide-eugenol cement, the dental cement of choice, is highly praised for 
sealing the dental cavity in root canal  extraction^.^,"' 

Eugenol also has antimutagenic a~tivi ty.~ It can reduce iron-induced hepatic 
damage by lowering lipid peroxidation.' It has potent anti-inflammatory and 
antirheumatic effects." 

The LD,, of Ding Xiang oil in mice is 1.6 g/kg (oral), 5 g/kg in dogs, and 
19.3 g/kg in rats. Animals given this herb can develop symptoms of hematuria 
and mucosal necrosis and die from paralysis. 

Therapeutic Uses: Ding Xian is prescribed as a remedy for hiccoughs and as an 
antiemetic agent. An alcohol-based extract of the herb is used externally to treat 
fungal infections and various skin infections. Zinc oxide-eugenol is used popularly 
as dental cement. 

LA LIAO ($kg) 
The dried whole plant of Polygonurn hydropiper or f? flaccidurn 

R = 

Perslcarin H 

Perstcartn-7-methyl ester CH3 

Tadeonal 
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Actions: The flavonoides of this plant show a potent inhibitory effect against 
lens aldose reductase, an enzyme involved in complications of diabetes.' This 
effect is attributed to the anticataract action of the herb. 

Therapeutic Uses: This herb is used to remove dampness and food stagnancy 
and is commonly prescribed to combat indigestion. It is also effective in the 
treatment of dysentery and enteritis. 

The ripe f r u i t  o f  Poncirus tr i fol iatea (L.) Raf. 

Chemistry: Several substances have been isolated from this fruit, including pon- 
cirin (c,,H,,o,,), lemonin (C26H300&), imperatorin (C&I@~), bergapten (CI&O~), 
neohesperidin (C,,H3,015), citrifoliol (C,,H,,O,), and myrcene, camphene, and 7- 

terpinene. qo+ R ;  R E  1 

140 
C i t r o f o l i o s i d e  CH3 H 

OH 0 Neohesperidin CH3 OH 

Cli, "0 t10 014 

Limonin Oeacetyl nomi 1 i n  Bergapten 

R h o i f o l i n  

p 
Sesel in 

Marmesin 

+o 

P o n c i t r i n  
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Actions: Limonin can shorten sleep time induced by chloralose and urethane in 
mice9 and has a chemopreventive effect against carcin~genesis.~ Poncitrin, another 
flavonoid isolated from this herb, can inhibit platelet aggregation and thrombin- 
induced ATP release.' 

Therapeutic Uses: Gou Gi is used to treat gastric pain and constipation. It has 
been used with success to treat prolapse of the uterus or rectum. 

suo LUO ZI @$a) 
The dried ripe fruit of Aesculus chinesis Bung or A. carlsonii 

Chemistry: The fruit contains several saponin products, hydrolyzed to give genin 
and sugars. The genins include protoescigenin and escigenin (C,,H,,OS); the sugars 
include oligosaccharides and amylose. 

Protoescigenin CHZOH 

Barringtogen01 C C H 3  

Escigenin 

Therapeutic Uses: It is used to promote the circulation of qi, and to relieve 
fullness and pain in the epigastmm, and to promote digestion. 

Table 17.1 Other Herbs Used to Aid Digestion 

Part of the 
Name Source organism Component Effects and uses 

Shan ha Crataegus Fruit Chlorogenic, Increases gastric and pancreatic 
I I&@) pinnatifida crataegolic secretion, treats children's 

Major acid indigestion; dose: 9-30 g in 
decoction or in form of snack 
candy (see Chapter 6) 

li Neijin Gallus gallus Mucous Ventriculin, lncreases gastric secretion, used 
) domesticus membrane vitamins in childhood indigestion; 

antiemetic; antidiarrhea agent; 
dose: 3-9 g 

Copyright 1999 by CRC Press LLC



REFERENCES 

1. Haraguchi, H. et al., j. Natl Prod, 59, 443, 1996. 
2. Miller, E.G. et al., Nufr Cancer, 17, 1, 1992. 
3. Reddy, A.C. and Lokeshi, B.R., Toxicology, 107, 39, 1996. 
4. Rompelberg, C.J. et al., Mutat. Res., 346, 69, 1995. 
5. Shapiro, S. et al., OralMicrobiol. Immunol., 9, 202, 1994. 
6. Sharma, J.M, et al., Pharmacology, 49, 304, 1994. 
7. Teng, C.M. et al., Thromb. Res., 66, 549, 1992. 
8. Torabinejad, M. et al., j. Endod., 21, 403, 1995. 
9. Wada, K. et a l ,  Cbem. Pharm. Bull., 40, 3079, 1992. 

lo. Wiskott, H.W. et al., Int. j. Prostbodont., 9, 117, 1996. 

Copyright 1999 by CRC Press LLC



ANTIACID A N D  
ANTIULCER HERBS 

The dried internal shell of Sepia esculenta Hoyle or 
Sepiella maindronide Rochebrune 

Chemistry: The major components of the shell are CaCO, (76.7%), gelatin (11.8%), 
some organic substances, and NaCl and Ca3(P04),. 

Actions: The "herb is an effective antacid. Its CaCO, content can neutralize the 
HCI in gastric juice, and the gelatin can react with the juice to form a membrane, 
preventing further bleeding and relieving pain. Thus, it may promote early healing 
of ulcerated mucosa. 

The herb also has a hemostatic effect. It is used to treat spontaneous emissions 
and leukorrhagia and to relieve gastric hyperacidity and pain. 

It is generally prepared as a powder, and is administered orally in a dose of 
3 g t.i.d. 

WA LENC ZI ( ) 

Shell of Arca subcrenata, A. granosa, or A. inflata 

Chemistry: The components of this "herb" are CaCO,, Ca,(PO&, and CaO 

Therapeutic Uses: It is used to arrest acid regurgitation, reduce phlegm, and 
soften and resolve mass. The herb is prescribed in doses of 3 g t.i.d. administered 
orally. 

MU LI (@!@I 
Shell of Ostrea giges, 0. talcenuhanensis, or 0. rivularis Could. 

Chemistry: Approximately 80 to 95% of the "herb consists of CaCO,. Other 
components include CaSO,, aluminum, and Fe,O,. 
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Therapeutic Uses: The herb has antiacid and astringent effects. The Herbal Classic 
of the Divine Plowman described it as useful to check hyperfunction of yang of 
the liver, to soften and resolve hard masses, and to induce astringency. 
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LAXATIVE HERBS 

A Chinese proverb stated that "sick comes from the top, while rescue comes from 
the bottom." Thus, to treat any illness, removal of the bowel contents was advised. 
Because of this, most Chinese prescription formulas include a laxative as an 
adjuvant, such as Tai Huang, which appears in two out of ten prescriptions. The 
mechanism of most laxatives involves stimulation of the intestinal mucosa, resulting 
in an increase in peristalsis. Their major adverse effect is to increase blood 
congestion in the abdomen. 

TAI HUANC ) 

The dried root or rhizome of Rheum palmatum L., R. officinale 
Baill., or R. tanguticum Maxim. ex Balf. 

Chemistry: The major components isolated from the herb are the glycosides, 
rhein-8-monoglucoside, physcion monoglucoside, aloe-emodin monoglucoside, 
emodin-monoglucoside, chrysophenol monoglucoside, sennoside A, B, and C. 
Rheum tannic acids, gallic acid, and catechin are also present. 

R = R1= 

Rhei n COOH H 

Emod l n OH CH3 

Chrysophenol CH3 H h$bR Aloeemdtn CH20H H R t  
Physcion 0CH3 CH3 

cH,acH - c H ~ ~ g ' u c O s e  H 

Rhapontin 
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Actions: This herb is a potent laxative. The hydrolysis products of the glucosides 
emodin and sennidin are the active principles. They stimulate the large intestine 
and increase the movement of luminal contents toward the anus, resulting in 
defecation. Small doses of TaiHuang(0.03 to 0.3 g), however, can cause constipation, 
because of its tannic acid which exerts an astringent effect on the mucosa. 

The herb has an antispasmodic effect, and is about 4 times more potent than 
papaverine, an alkaloid isolated from opium. It exhibits choleretic and hemostatic 
actions. As a diuretic, it increases urinary excretion of Na' and K', and alkalinizes 
the urine to a pH as high as 8.4. 

It has been observed to lower blood pressure and blood cholesterol levels. 
Clinical trials found that rheum extract is effective in obese patients with compli- 
cations of hypertension, lipemia, and paramenia.' The herb is a stomachic and 
stimulates the appetite. In addition, it displays antibacterial, anthelmintic, dnd 
anticancer properties. 

Tai Huang is useful in treating chronic renal failure, with a remarkable 
suppressive effect on the growth of both renal tubules and mesangial cells in  
~ i t r o . ~  The extract of this herb can suppress the production of TNF and IL-I by 
macrophages as well as IL-6 by human mesangial cells. Tai Huang, given to 
nephrectomized rats, can increase the survival rate of the animals better than in 
animals receiving placebos, and the degree of azotemia is much lighter. Clinical 
trials of this herb on 150 patients with chronic renal failure have shown a promising 
result. The plasma level of BUN is down, as well as the cholesterol and triglyceride. 

The glycosides of this herb are potent competitive inhibitors against tyrosinase 
and melanine biosynthesis.* 

Chronic administration of this herb causes pathological changes in the liver, 
thyroid, and stomach, with hypertropy of the tissue cells. Common adverse effects 
include nausea, vomiting, diarrhea, and abdominal pain. 

Therapeutic Uses: The therapeutic uses of this herb are very broad, and apply 
to every field of medicine, either as a major remedy or adjuvant therapy. For 
example, the old Chinese medical formula San Chin Qi decoction (2-$%i&) 
which uses Tai Huang as the major principle, is used to treat constipation, 
especially when due to high body temperature. It is also used in small doses, 
0.05 to 0.2 g, to treat chronic diarrhea, indigestion, acute intestinal infections, 
such as appendicitis and peritonitis, ileus, and acute hepatic jaundice. It is also 
effective in gallstone removal and in cholecystitis. 

As an adjuvant agent, Tai Huang was used as a hemostatic in hemoptysis, 
ulcer hematemesis, ulceration of the oral mucosa, ulcerative wounds, etc. 

MANC XlAO ( ) 

Crystalline sodium sulfate (Na2S0,.10 H 2 0 )  

Actions: The sulfate ion is not absorbed from the intestinal mucosa; therefore, 
the ingested salt will remain in the lumen and produce an osmotic effect to 
prevent the absorption of fluids. The luminal contents will be increased and 
stimulate the peristaltic movement of the intestine, resulting in a purgative effect. 
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The salt acts reflectively to induce a choleretic effect, by contracting the 
gallbladder and relaxing the Vateri orifice. Because of this, it is used in the 
treatment of cholecystitis and jaundice. 

It is generally prescribed in doses of 6 to 15 g, and is taken with warm water. 

QlAN NIU ZI ( 1 % ~  
The dried seed of Pharbitis nil (1.) or P. purpurea (Convolvalaceae) 

Chemistry: The herb contains the glycoside pharbitin (approximately 2%). The 
unripe seed contains several substances called gibberellins I, 11, 111, IV, V, VI, and 
VII. The hydrolysis products of pharbitin are pharbilic acid and five sugars. 

CHKJH P h a r b l t i c  ac id  C H 
Pharbi t ic  a c l d  D -rhamnose 

4 

q&+" 
OOH 

Gibbere l l la  Glbberell  l a  AZ6  Gl bberel 1  l a  AE7 

Actions: Pharbitin is a potent purgative. In Chinese medicine, it was stated that 
small doses of this herb could cause defecation, while large doses would produce 
water-like diarrhea. It acts by irritating the intestinal mucosa, increasing secretions 
and peristalsis. The onset of the laxative effect occurs approximately 3 h after 
oral administration. After absorption into the blood, the principal herb reaches 
the kidney and acts on the renal tubules to produce a diuretic effect by reducing 
tubular reabsorption. 

This herb can also purge parasites ascaris and taenia from the intestine. It is 
commonly used to treat constipation and edema. The normal dose is 3 to 6 g. 

It should not be used frequently, and is contraindicated in pregnancy. Over- 
dosage results in hematuria, abdominal pain, nausea and vomiting, and blood in 
the feces. This herb should not be given together with croton oil. 
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HUO M A  REN ( A&fi 
The dried fruit of Cannabis sativa 1. 

Chemistry: The fruit contains fat, vitamins B, and B,, muscarine, and choline. 
The fruit also contains several active substances, such as trigonelline, Kd)-isoleu- 
cine betaine, tetrahydrocannobinol, cannabinol, and cannabidiol. 

L(d) - Isoleuctne Cannabtnol 

betatne 
Cannabidiol 

Therapeutic Uses: The herb was listed in the Herbal Classic as a mild laxative, 
which acts by stimulation of the mucosa, causing an increase in intestinal secretions 
and peristalsis. It was used to treat constipation of debilitated or elderly persons. 
The normal dose in these treatments is 9 to 15 g of seed. 

Neither the Herbal Classic nor other Chinese pharmacopoeias had ever men- 
tioned that this herb has the hallucinogenic effect on  the CNS. 

Because of its content of muscarine, administration of large doses of Huo Ma 
Ren would cause cholinergic intoxication, manifested as nausea, vomiting, diar- 
rhea, convulsions, and coma. 

BADOU ( 6 5 )  
The seed of Croton tiglium 1. 

Chemistry: The seed contains 53 to 57% oil (croton oil), and 18% protein. The 
oil contains the croton resin, phorbol, and crotonic acid A and D. From the oil, 
11 kinds of carcinogens have been isolated. It also contains crotin, the glycoside 
crotonoside, and some alkaloids. 

Crotonside Phorbol 
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Actions: Croton oil is highly hitting. In contact with the skin, it causes inflam- 
mation and edema. It is a standard experimental tool to induce skin edema for 
testing the effectiveness of anti-inflammatory agents. 

Croton oil has the ability to promote radiation transformati~n.~ Several species 
of Croton grown in Africa have been found to have mitogenic activity. 

Therapeutic Uses: Ba Dou was listed in The Herbal Classic of tbeDivine Plowman 
among the "low classes of herbs" because it has a drastic action and is very toxic; 
it was therefore not recommended for use by upper-class citizens. The herb can 
produce a drastic purgative effect by irritation of the gastrointestinal mucosa. It 
is very toxic and carcinogenic. It is generally used only in veterinary medicine. 

FAN XIE YE ($@jq) 
The dried leaflets of Cassia angustifolia Vahl. or C. acutifolia 

Chemistry: Several glycosides have been isolated from this herb, including sen- 
noside A and B (C,,H3,0,,), C and D (C4,H4,Ol9), dianthrone glucoside, rhein 
monoglucoside, aloeemodin tnonoglucoside, rhein (C,,H,,O,), aloeemodin 
(C,,H,,O,), kaempferin, and myricyl alcohol. The herb also contains 0.85 to 2.86% 
anthraquinone derivatives. 

Aloeemodin and rhein are potent purgative agents. 

B l  M A Z I  ($#&%) 
The dried ripe seed of Ricinus communis 

Chemistry: The major substances isolated from the seed are ricinine (C,H,O,N,), 
and the fatty acids: ricinolein (C5,H,,,09), around 80 to 85%, olein, and stearin. 
A small amount of isoricinoleic acid is present, as is a small quantity of cytochrome C. 

The leaf of the plant contains corilagin (C,,H,,O,,). 

Ricinolein Ricinine 

Actions: Castor oil or ricinus oil, a very commonly used cathartic agent, is 
extracted from ricinus seed. The oil is a triglyceride of ricinoleic acid, which, after 
administration, is hydrolyzed in the lumen of the gastrointestinal tract to form 
ricinoleic acid. The latter irritates the intestinal wall, producing the desired cathartic 
action. 
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Table 19.1 Other Laxative Herbs 
- - 

Name Source Parts Component Effect and use 

Da li Euphorbia 
( ) pekinensis 

Rupr. or 
Knoxia 
valerianoides 

P americana 
Gan Sui Euphorbia kansui 
& )  Liou 

Yue L i  Ren Bush cherry 
&h) 

Root Euphorbone and 
euphorbia A, B, C; 
alkaloids 

Root Phytolaccine, jaligonic 
acid, KNO,, acinosolic 
acid, spergulagenic 
acid 

Root Euphorbone, kanzuiol, 
a- and 0-euphorbol, 
euphol, euphadienol, 
tircicallol, 20- 
deoxyingenol, ingenol, 
13-oxyingenol 

Seed 

Purgative, diuretic, 
incomparable to 
Glycyrrhiza root 

Laxative, diuretic, 
and expectorant; 
antiasthmatic; 
antibacterial 

Laxative, diuretic, 
incomparable to 
Glycyrrhiza root 

Laxative 

REFERENCES 

1. Chen, MJ., Trad. Chin. Med., 15, 252, 1995 
2. lida, K. r t  al., Planta Med., 61, 425, 1995. 
3. Kennedy, A.R. Cancer Lett., 95, 27, 1995. 
4. Li, L.S. Chin. Med.J,  109, 35, 1996. 
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ANTIDIARRHEAL HERBS 

Diarrhea can be caused by bacterial infections or by irritation from undigested 
food, decomposed products, or toxic substances. Actually, diarrhea may be a kind 
of body defense mechanism, whereby the intestine serves in the removal of 
unwelcome digested substances from the body before they are absorbed into the 
blood stream. However, diarrhea is usually accompanied by an excessive loss of 
body fluids and electrolytes, and the patient feels weak and dehydrated. Most 
classical Chinese medical books have extensively described the treatment of 
diarrhea. The following herbs are used mainly as astringents, to protect the 
intestine by reducing irritation. 

WU BE1 ZI ($&B 
The excrescence produced by the insect, Melaphis chinesis, 
parasitic on the leaf of Rhus chinensis or R. punjabensis 

Chemistry: Between 50 to 70% of the "herb's" content is gallotannin or gallotannic 
acid. In addition, it contains some gallic acid, resin, wax, and polysaccharides. 

Actions: Due to its large content of tannic acid, this agent exerts its principal 
action through an astringent effect on protein, coagulating it to form an insoluble 
protective membrane on the intestinal mucosa. Additionally, the tannin proteinate 
plugs damaged blood vessels and stops bleeding, and inhibits secretory processes 
in the mucosa membrane. 

The tannic acid can also precipitate toxic substances in the intestinal lumen, 
converting them into insoluble substances, making it useful as a detoxicant. The 
herb also has antibacterial activity. When tannic acid is absorbed in excessive 
amounts, it may cause liver damage. 

Therapeutic Uses: It is used in the treatment of chronic intestinal infections, 
hematochezia, proctoptosis, skin infections, and bleeding wounds. It is also used 
externally to stop bleeding, counteract poisons, and remove "dampness". 

The standard dose for the herb is 3 to 6 g, made into a decoction and taken 
orally. 
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Zl yu c&@ 
The dried root of Sanguisorba officinalis 1. 

Chemistry: The root contains two kinds of glucosides and a large amount of 
tannic acid. Zi Yu glucosides I and I1 on hydrolyzis yield the genin 19-a- 
hydroxyursolic acid, or pomolic acid. The root also contains sanguisorbins A, B, 
and C; their genin is ursolic acid. 

R = 
'OR Z l  yu-glycoslde I 8-D-glucose 

Z i  yu-glycoslde I1 H 

Therapeutic Uses: This herb has a strong astringent effect. It is applied externally 
on burn wounds to reduce the exudation of fluid and prevent subsequent bacterial 
infection. External use is also prescribed in cases of eczema. 

Because of its astringent effect, oral administration of this herb is effective in 
stopping diarrhea and in treating chronic intestinal infections, duodenal ulcers, 
and bleeding. It has been used to stop uterine bleeding, in menorrhagia, and in 
the treatment of hematochezia and hemoptysis. The standard dose for these 
treatments is 4.5 to 15 g, prepared in a decoction. 

The dried fruit of Myrica rubra (Lour.) Sieb. et  Zucc. 

Chemistry: The herb contains myricetin, a genin hydrolyzed from the glucoside 
myricitrin. 

R= 
' ' O ~ O ~ H  Myricetin H 

Myricl tr in rhamnose 
OH 0 

Actions: This herb inhibits melanin biosynthesis, attributed to its inhibition of 
tyrosinase; it is useful as a whitening agent of the skin.3 

The herb and myricitrin have antifungal and antibacterial activity. They can 
inhibit the growth of Cludosporium cucumcimum, Bacillus subtillus, and Escber- 
ichiu coli.' 

Therapeutic Uses: This herb is used to treat gastric pain, diarrhea, and dysentery. 
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CHUN PI (&& 

The dried root bark or  stem bark of Ailanthus altissima (Mill.) 
Swingle 

R = Ailanthone Afzelin 

Amarolide H 
Amarolide-11-acetate C O W 3  

The tree from which this bark is taken originated in China and is also called 
"the tree of heaven," or Chinese sumac. It was introduced to England in 1751 
and brought to the U.S. in 1800.4 

Actions: The herb has an antidiarrheal effect, probably due to its tannin content. 
It also can cause cathartic effect, due to its content of resin and volatile oils. It 
is a hemostatic, emetic, and an antibacterial agent. Chun Pi is also a muscle 
relaxant. Its effect is very similar to that which occurs in novice tobacco smokers. 

Adverse effects include nausea and vomiting, vertigo, and dizziness. 

Therapeutic Uses: It was used to treat diarrhea, dysentery, duodenol ulcer, and 
as a hemostatic agent. It has also been used to treat gonorrhea and leucorrhoea. 

FAN SHI LIU ($;6)@ 
The dried fruit of Psidium guajava L. 

Chemistry: The fruit contains several glucosides including avicularin 
(C2,Hl,01,~H20), guaijavarin, and amritoside (C26H2601&, and their hydrolyzed 
genin, quercetin. The leaves also contain other substances, crataegolic acid 
(C,,H,,OJ, luteiolic acid, argamolic acid (CS,H,,O,), and arabinose ester. 

R = 
OH Avicularin L-Furanarabinose 

Guaijaverin L-Pyranarabinose 

OH 
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Crataegolic acid Arjunolic acid 

Actions: The leaves of Fan Shi LJu exhibit an antidiarrheal and antibacterial effect. 
They are spasmolytic, chiefly from the effect of the glucosides and their genin, 
quercetin, which can antagonize the Ca2-induced intestinal contraction.5 

The herb has a slight antihyperglycemic effect."he water-based extract also 
exerts an antimutagenic activity and can counteract the mutagenicity of the direct 
action of m~tagens .~  

Therapeutic Uses: It was used to treat dysentery and acute gastrointestinal inflam- 
mation. 

CHUN JIN PI (#$&OR MU JIN PI (#$@ 
The dried bark of Hibiscus syriacus 1. 

Chemistry: The bark contains saponarin (C,,H,,O,d. 

Therapeutic Uses: It was used to clear "dampness" and "heat," and to mat dysentery, 
diarrhea, jaundice, exzema, tinea, and scabies. It was also prescribed as a pesticide 
to relieve itching. 
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Table 20.1 Other Astringent Herbs Used as Antidiarrheal Agents 
- - -- 

Name Source Ingredient Effect and uses 

Chi Shi Zhi 
(&A a%) 

Bei Fan 

(@M 
Rou ~ a u  Kou 

(lSS& 

Halloysitum 
rubrum 

Alum 

Myristica 
fragrans Houtt. 

Fruit of 
Terminalia 
chebula Retz. 

Dried hip of Rosa 
laevigata 

Euryala ferox 
seed 

Iron oxide, Al", and 
Mg2+, silicic acid 

AI2(SOJ, 

a-Pinene, 
d-Camphene, 
myristicin 

Chebulinic acid, 
corilagin, 
terchebin, chebulin, 
quinic acid 

Wu Mei  

(A rJB, 
Bai Guo 

Prunus mume 
Sieb. et Zucc. 

Ginkgo biloba L. 

Prudomenus 
tannic acid 

Ginkgolic acid, 
bilobol 

Astringent, styptic, arrests 
diarrhea and bleeding 

Antiemetic, antidiarrhea, 
astringent, antibacterial 

Expels gas, central 
depressant 

Antidiarrhea, treats collapsed 
anus, antispasmodic 

Astringent, stops 
spontaneous emission 

Arrests diarrhea, stops 
spontaneous emission, 
and leucorrhagia 

Anthelmintic 
(see Chapter 36) 

Antitussive, antituberculous, 
antibacterial (see Chapter 5) 

REFERENCES 
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Copyright 1999 by CRC Press LLC



EMETIC AND ANTIEMETIC HERBS 

Vomiting is a reflex movement of the stomach to eject its contents backwards 
through the esophagus and out of the mouth. It can be caused by direct irritation 
of the gastric mucosa, or through stimulation of the chemoreceptor trigger zone 
(CTZ). In the case of drug or food intoxication, it is commonly recommended 
that gastric lavage be performed, and if necessary, an emetic agent administered 
to empty the stomach contents before absorption from the gastrointestinal tract 
occurs. However, in comatose patients, induction of vomiting may be risky because 
the vomitus may be aspirated into the lungs. 

The antiemetic herbs listed in this chapter act mainly on the CNS to prevent 
continuous vomiting, which can result in a loss of body fluids and electrolytes. 

GUA Dl (q ) 
The dried pedicel of the melon Cucumis melo L. 

Chemistry: The melon contains elaterin or melotoxin and cucurbitacins B and 
E. The seeds contain melonin and some trypsin-inhibitors, CMeTI-A and CMeTI- 
B. Recently, a special protein, cucumisin, has been isolated from the juice of the 
melon fruit. 

Actions: The herb produces emesis after oral administration due to its irritant 
effect on the gastric mucosa. However, it has no emetic effect if given parenterally. 

The herb has been observed to improve hepatic function and to increase 
glucogenesis. It has a protective effect against CC1, intoxication. It reduces jaundice 
and is effective in treating toxic hepatitis. 

Melonin is a protein strongly inhibiting ribosomes from various sources." 
Cucurnisin is a thermostable alkaline serine protease and can hydrolyze protein 

into peptides and amino acids. 
The LD,, of cucurbitacin B in mice is 14 + 3.0 mg/kg (oral) and 1.0k 0.07 mg/kg 

(subcutaneous injection). 

Therapeutic Uses: The Ben Cao KongMu stated that this herb "can cause vomiting 
and salivation." It was used in Chinese medicine to produce vomiting in the 
treatment of drug intoxication. It is also used to treat toxic and chronic hepatitis 
and cirrhosis of the liver. 
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Preparations of Gua Di include a 5% extract, which is administered orally to 
adults in 3- to 5-ml doses for the treatment of infectious hepatitis. A powder is 
available for nasal administration, in doses of 0.1 g. Alcoholic extracts of cucur- 
bitacins B and E are also used, with a standard dose of 0.2 to 0.3 mg t.i.d. 

L , L u ( ~ ~ ,  
The dried rhizome of Veratrum nigrum L. 

Chemistry: The rhizome contains several steroidal alkaloids, including jervine, 
pseudojervine, rubijervine, tienmuliumine, and tienmuliluminine. 

Veratric acid I -2-Methyltyrosine 

Jervine 

Zygadenine Germine 

Actions: The major effect of this herb and its steroidal alkaloids is mucosal 
irritation. Oral administration of this herb can cause nausea and vomiting. If it is 
inhaled into the nasal cavity, it can cause sneezing and coughing. 

The veratrum alkaloids are resistant to hemolysis induced by saponin. Zyga- 
denine is the most potent one in reducing hemolytic activity.' 

The herb also can lower blood pressure and slow the heart rate, probably 
through a vagus-stimulating effect. In addition, it has an antibacterial and insec- 
ticidal effect. 
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This herb, especially its alkaloids, is toxic. Oral administration of 1.8 &kg to 
rats can cause death due to cardiac arrhythmias. Jervine is found to cause mutation; 
it is teratogenic. 

Therapeutic Uses: The herb is administered in powder form to produce emesis, 
with a standard oral dose of 1.5 to 3 g. A 1 to 5% water-based extract of the 
powder is commonly used in rural areas to kill flies and their larvae found in toilets. 

BAN X I A ( #  $1  
The dried tuber of  Pinellia ternata (Thunb.) Breit. 

Chemistry: The tuber contains essential oils, &ephedrine, choline, and several 
amino acids. An acidic polysaccharide, pinellian PA, and a specific protein, lectin, 
have also been isolated. 

Actions: This herb is an antiemetic, probably due to its inhibitory effect on the 
CTZ reflex. The principal antiemetic substance is temperature-resistant. Niijima 
et a].* demonstrated that the water-based extract of the herb can suppress vagal- 
gastric activity, acting as a facilitating agent on gastric function. This is attributed 
to its antiemetic action. 

This herb can facilitate the quanta1 release of the neurotransmitter, acetylcholine 
(ACh) from motor nerve terminals, and promote Ca2+ influx across the nerve and 
muscle membranes.12 This effect is probably due to the presence of lectin, which 
also exhibits hemoagglutation activity and carbohydrate binding specificity.'3 

The polysaccharide of Ban Xia extract produces a significant potentiation of 
the reticuloendothelial system and exhibits a potent anticomplementary activity.5 

This herb also has antitussive and expectorant effects. It has a cardiac inhibitory 
effect, and is an antidote for strychnine intoxication. 

Therapeutic Uses: Chinese traditional medicine used this herb to remove dampness 
and resolve phlegm, to smooth the upward adverse flow of qi, and arrest vomiting. 
It is applied externally to wounds to obtain a hemostatic and analgesic effect. 

wu ZHU YU &$$?J 
The dried ripe fruit of  Evodia rutaecarpa (Juss.) Benth., E. rutaecarpa 
Benth. var. officinalis (Dode) Huang, or E. rutaecarpa Benth. var. 
bodinieri (Dode) Huang 

Chemistry: The fruit contains several alkaloids, including evodiamine, rutae- 
carpine, wuchuyine, rutavine, and the essential oils evodene, evodol, and evodin. 

Evodiamine Rutaecarpi ne Hydroxyevodlml ne 
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(CH,),CH=CH(CH,),CH, 
I 

CH, 
OH 

Evocarpi ne Evodol Dehydroevodi am4 ne 

Actions: It has been shown experimentally that this herb and its extract have an 
antiemetic effect when given orally. It is analgesic, can contract the uterus, lower 
blood pressure, and exert an antibacterial and anthelminthic effect.1° 

The herb has antidiarrheal activity by inhibiting the intestinal peristalsis, prob- 
ably through a direct binding with the muscarinic receptors. 

The alkaloids of this herb can produce a vasodilating effect on endothelium- 
intact rat aorta, indicating that they are acting either on NO release or synthesis. 
Rutaecarpine, one of these evodia alkaloids, can exert 100% NO-dependent 
vasodilatation, but other alkaloids, evodiamine and dehydroevodiamine, are not 
completely dependent on the NO-system; they are acting at other mechanisms, 
including an a,-adrenergic blocking and 5HT-antagonistic Haji et al." 
reported that dehydroevodiarnine also has a selective stimulating effect on cerebral 
blood flow in the anesthetized cat, but exerts a negligible effect on other cardio- 
respiratory functions. 

This herb has an immunomoderating effect. In a low concentration, Wu Zhu 
Yu extract shows a significant stimulation on secretion of interleukin-lp (IL-1/31, 
IL-6, TNFa, and granulocyte-macrophage colony stimulation factor (GM-CSF) by 
mononuclear cells.' But in a high concentration (40%), this stimulating effect is 
not observed. 

For thousands of years, this herb was used in the treatment of dysentery. In 
folk medicine it was believed that one could repel the infection by devils by 
hanging the herb near the body. 

XlANG SI ZI fig?) 
The dried seed of Abrus precatorius L. 

Chemistry: Several alkaloids have been isolated from the seed, including L-Abrine 
(Cl,Hl,O,N,), precatorine (C14Hl,06N), hypaphorine (C,,H170,N,), trigonelline 
(C7H70,N), cycloarterenol (C,,HS,O), squalene, and 5-0-cholanic acid. 

1-Abrlne Hypaphorlne Precatorlne 
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The seed also contains an agglutinin and a special protein, abrin-a. Recently, 
five isoflavanquinones, including abruquinone A, have been isolated from the 
root of Xiang Si Zi. 

Actions: The isoflavanquinones of this herb have a remarkable inhibiting effect 
on platelet aggregation and show an anti-inflammatory and antiallergic effect. 
They inhibit P-glucuronidase and lysozyme from rat neutrophiles.' Abruquinone- 
A exhibits anti-inflammatory and antiplasma extravasation action in both normal 
and adrenalectomized animals partly by suppressing the release of chemical 
mediators from mast cells and partly via prevention of vascular permeability.15 

The agglutinin from Abnw precaton'us is a potent inhibitor, and can inhibit 
mammalian protein synthesis at a nanomolar concentration. 

Abrin-a is a type I1 ribosome-inactivating agent. Both agglutinin and abrin-a 
are frequently used laboratory tools to inhibit protein synthesis.I4 

Therapeutic Uses: This herb was listed in Ben Cao Kong M u  as an antiemetic 
agent. It is also used as an expectorant and parasiticide. 

CHEN XlANC (:B& ) 
Resinous wood of Aquilaria sinensis (Lour.) Cilg. 

Chemistry: The herb contains several essential oils and resins, including benzyl- 
acetone (C,H,CH,COCH,), hydrocinnanic acid (c,H,CH,CH,COOH), agarospirol 
(C,,H,,O), agarol, a-P-agarohran (CI5H2,O), dihydroagarofuran (CI5H,,O), nor- 
keto-agarofuran (CI4H,,O2), 4-hydroxyagarofuran (C15H2@2), and 3,4-di-OH-dihy- 
droagarofuran. 

Agarospirol a-Agarofuran Agarol p-Agarofuran 

Actions: Chen Xiang or agarwood is a sedative, and can prolong hexobarbital- 
induced sleep time and decrease rectal temperature. The active principle, agar- 
ospirol, can decrease methamphetamine- and apomorphine-induced spontaneous 
mobility and exert antiemetic action.9 

Therapeutic Uses: This herb was used as an antiemetic and to rest the stomach, 
promote circulation of qi, and relieve pain. It is also used as a neuroleptic drug. 
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CHOLERETIC AND 
ANTI HEPATITIS HERBS 

The ancient Chinese were familiar with the diagnosis of liver dysfunction, as 
manifested by symptoms such as jaundice and ascitis. Treatment of this condition 
was based on the philosophy of balanced yin and yang: administer herbs, clean 
the stagnation of the organ, circulate qi, restore yang, and displace "heat." While 
the mechanisms of this yin-yang treatment do not fit into Western scientific 
understanding, the herbs used in these treatment have had undeniable effects in 
relieving these symptoms. 

YU JIN ($f$-) 
The dried tuberous root of Curcuma aromatica, C. kwangsiensis, 
C. longa, or C. zedoaria Rosc. 

Chemistry: Appproximately 6% of the herb consists of an essential oil. The major 
principles of the oil are I-curcamene (65.5%), sesquiterpene (22%), camphor 
(2.5%), and camphene (0.8Yo). 

Curzerenone Curzenene Furanodi enone 

Furanodiene Zederone Curcolone 
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Curcumol Procurcumenol Curcumadi 01 Curdione 

Curcumin 

The root of Curcuma longa contains 0.3 to 1% of curmarin, which shows a 
red pigmentation after sulfuric acid has been added and then changes to yellow 
and dark blue by addition of other solvents or ammonia solution. 

Other compounds, including ar-turmorone and a water-soluble peptide, tur- 
merin, have also been found in the root. 

Actions: This herb, a spice used worldwide, but especially in China, India, and 
Indonesia, is a multifunctional and choleretic agent. The essential oil of the herb 
has been found to stimulate contractions of the gallbladder and increase the 
secretion of bile. In addition, the herb can stimulate pancreatic exocrine secretions, 
in terms of volume and amylase output.' 

Curcumin, the major active principle of Yu Yin, significantly increases the 
hepatic level of glutathione S-transferase (GST) and acid-soluble sulfhydryl (-SH)." 
It can reverse aflatoxin-induced liver damage. 

The herb and curcumin have anti-inflammatory, antitumor, and anti-infectious 
properties. The anti-inflammatory effect is probably due to a non-Redox inhibition 
of the leukotrien system. Curcumin exerts a remarkable effect on both reticuloen- 
dothelial system-potentiation and alkaline phosphatase-inducing activities. It 
potently inhibits 12-lipooxygenase and cyclooxygenase a~tivi ty.~ 

The antitumor effect of curcumin has been substandiated in animal experi- 
ments. Curcumin can reduce the number of tumors, as well as their size in 
azoxymethane (AOM)-induced colon tumorigenesis in rni~e.~JQt is a chemopre- 
ventive agent against carcinogensis. It is also antimutagenic, as well as anticancer 
promoting, very effective in inhibiting K-562 Ehrlich tumor cell 

In vitro, curcumin inhibits lipopolysaccharide (LPS)-induced production of TNF 
and IL-1 by human monocytic macrophage cell lines and reduces the biological 
activity of TNF in L-929 fibroblast lytic assay.' 
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Curcumin exhibits an anti-infectious activity. In current clinical trials for AIDS 
patients, it has been found that curcumin effectively inhibits HIV-I integrase, with 
an IC,, concentration of 40 pM.'3 Additionally, it is a modest inhibitor for HIV-1 
and HIV-2 protease at an IC, concentration of 100 pM and 250 pM, respec t i~e ly .~~  

Curcumin has a potent antioxidative activity; it can lower lipid peroxidation 
by enhancing the activity of antioxidant enzyme." Sriniva et aL2' reported that 
turmerin, a water-soluble peptide isolated from Curcuma longa, contributes this 
antioxidant effect. At a concentration of 183 nM, it offers 80% protection to 
membranes and DNA against oxidation injury. 

Curcumin inhibits platelet aggregation and moderates eicosanoid biosynthesis. 
The other ingredient of this herb, ar-turmerone, is found to be a potent 

antivenom against snakebite. It can neutralize the hemorrhagic activity of several 
venoms.5 

Therapeutic Uses: In folk medicine, this herb was used to activate blood flow, 
remove blood stasis, promote the circulation of qi and relieve depression, remove 
"heat" from the heart, resuscitate and normalize gallbladder function, and cure 
jaundice. It was claimed that the herb can solublize gallstones. 

The herb is clinically effective against early cervic cancer and leukemia. Among 
external uses. this herb has been used to heal chronic ulcers and scabies. 

DONG YAO ( 3 ) 

The dried whole plant of Swertia pseudochinesis Hara or 
Swertia franchetiana 

Chemistry: This plant contains the glucosides swertiamarin and swertisin 
(C,,H,,O,,), homoorentin (C,,H,,O,,), isovitexin, bellidifolin (C,,H,,06), methyl- 
bellidifolin, methylswertianin, and decussatin. 

A new flavonone-xanthone glucoside has been isolated from Sweutia franche- 
tzana and named swertifrancheside. 

R= R1  R2' 
Swertianolin -glut. CH3 H 

Swertianol H CH3 H 

Hethylbellidlfolin H CH3 CH3 

Norbellidifolin H H H 

R= R1' 
oR, Swertianin H CH3 H 

Norswertianin H H H 

Methylswertianin H CH3 cH3 

Decussatin CH3 CH3 CH3 
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Amarowerin OH 

Amarogentin H 

R= 
Swerostde H 

Swertiamarin OH 

R= 
Swer t is in  H 
Swertiajaponin OH 

5 o-gl ucose 

Gentiopicraside 

Angustiamarin OCHl Angustioside OCHI 

H I1 

epi-Eustomoside H 

Actions: This herb has a protective effect on the liver and is effective against 
CC1,-induced injuries. It is choleretic and can improve hepatic function. Women 
usually respond to this herb better than men. 

This herb and swertiamarine are known to possess a hypoglycemic effect,], 
and have a protective effect against indomethacin and other ulcerative agent- 
induced gastric ulcer. 

Swertifrancheside is a potent inhibitor of human AIDS virus HIV-1 reverse 
transcriptase (HIV-1R?3, with an IC,, concentration of 43 pM.15 

Therapeutic Uses: Clinically, it was used in acute icteric hepatitis and chronic 
liver diseases. It is generally administered in tablet form (equivalent to 1.2 g)  with 
5 tablets taken twice a day. The herb may occasionally cause diarrhea or dizziness, 
which may be resolved by reducing the dose. 
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W U  WE1 ZI 

The dried fruit of Schisandra chinensis or S. sphenanthera 

Figure 22.1 Wu Wie Zi (or North Wu Wei Zi) .  

Chemistry: This herb contains several hydrocarbon derivatives, including ses- 
quicarene (C,,H,,), P-2-bisabolene, P-chamigrene, a-ylangene. 

The pericarp of the fruit contains about 5% of lignan, the active principle of 
the herb. Among the lignans are schizandrin, y-schizandrin, schizandrol, and 
deoxyschizandrin. 

From the rhizome, other substances, preschisanthrin, pregomisin, and schisan- 
henol, have been isolated. 

R= R1. 
Schlzandrln CHJ OH y-Schlzandrln 

Deoxyschlzandrin CH3 H 
Schizandrol H OH 
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Schizandrer A Schizandrer B Schisanhenal 

R R 
Preschisanrhrin C:?, I? d3 H4 
Pregomisin H CH3 H CH3 

Actions: The Herbal Classic placed this herb in the upper category. 
This herb and its active principle y-schizandrin have a protective effect on the 

liver and can lower the y-glutamyl transferase activity. In animals exposed to CCI,, 
treatment with Wu Wei Zi or y-schizandrin produced a remarkable improvement 
in liver function and recovery of the degenerated tissue. Protein synthesis and 
the cytochrome P-450 content were greatly increased.12 

The herb significantly increases the hepatic glutathione level and activities of 
hepatic glucose-6-phosphate and glutathione reductase (GRD), as well as 
decreases the susceptability of hepatic tissue homogenate to peroxide-induced 
GSH-depletion." 

It has also been claimed that Wu Wei Zi can improve mental function and 
antagonize the central convulsive effect of caffeine. It can, however, potentiate 
the stimulating effect of strychnine. A combination of Wu Wei Zi and Panax 
ginseng has been found to be beneficial in memory c~nsolidation.'~ 

The alcohol-based extract of Wu Wei Zi can prolong barbiturate-induced sleep 
time in mice. This effect is believed to be due to inhibition of barbiturate 
metabolism in the liver. 

Wu Wei Zi has a direct stimulating effect on the respiratory center. It increases 
both the frequency and amplitude of respirations and can effectively antagonize 
the respiratory depressant effect of morphine. 

The water- or alcohol-based extracts of the herb can increase myocardial 
contractility but has little effect on blood pressure. In addition, the herb has 
antitussive and expectorant properties and can stimulate uterine contractions. It 
is also claimed to have a potent sperm-stimulating effect. 

This herb is relatively nontoxic. Doses up to 5 &kg do not produce mortality 
in mice. 

Therapeutic Uses: This herb is used in the treatment of non-icteric hepatitis. 
Clinical trials showed that the herb's efficiency rate in effecting recovery, especially 
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in chronic cases, reached 80% after 9 weeks of drug administration. A dosage of 
3 g t.i.d, for 1 month is recommended. The serum transferase level usually returns 
to normal after this period. 

This herb is also traditionally used to treat cough, neuroasthenia, dysentery, 
and indigestion. For these conditions, it is taken in the form of a tincture, 2 to 5 
ml t.i.d. 

This herb is also widely used in the Southwestern region of China, especially 
Yunnan province, to treat influenza, snakebites, and bone fracture. 

ZHI ZI (#%TI 
The dried ripe fruit of Gardenia jasminoides Ellis var. radicans Mak. 

Chemistry: The fruit contains the following major principles: gardenin, gardeno- 
side, shanzhiside, usolic acid, crocin, and crocetin. 

Gardenoside Shanzhiside Cardoside 

R = R = 
1 

Geniposide -glucose H 

Genipingentiobioside -gentiobiose H 

Scandoside methylester -glucose 6-OH 

Actions: The herb is an effective choleretic. The water-based extract of the fruit, 
gardenoside, and gardenin, can each stimulate biliary secretion and reduce the 
plasma bilirubin levels. 

The herb increases mesenteric blood flow, especially in the pancreas, and 
significantly decreases the early stages of acute necrotizing hemorrhagic pancre- 
atitis.'O 

It displays sedative, hypnotic, anticonvulsant, antibacterial, and anthelmintic 
properties. It has been observed to lower body temperature; the duration of this 
effect is long. It can lower blood pressure, probably through an action on the 
medullary sympathetic center. It is a hemostatic; external application can produce 
an anti-inflammatory effect. In addition, it can inhibit gastric secretion and mobility. 

Therapeutic Uses: This herb is primarily used in the treatment of acute icteric 
hepatitis. It can also be applied externally to traumatic wounds to produce 
analgesic, antibacterial, and hemostatic effects. 
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The dried young shoot of Artemisia capillaris Thunb. or 
A. scoparia Waldst. et Kit. 

Chemistry: The shoot contains scoparone, chlorogenic acid, caffeic acid, P- 
pinene, capillin, capillon, capillene, capillarin, and COH-acetophenone. It also 
contains some essential oils. The flower bud contains 6,7-dimethylesculetin. 

Scoparon Capillene Capillin 

Capillon Capillarin Capillanol 

Actions: This herb is primarily used as a choleretic. It is the major ingredient in 
an old Chinese formula used to treat jaundice. Scoparone, chlorogenic acid, and 
caffeic acid have been shown experimentally to possess a remarkable ability to 
stimulate bile secretion and can protect the liver against CCll injury. Clinical trials 
showed that Yin Chen is effective in reducing jaundice, curing acute infectious 
hepatitis, and in treating gallstone-related illness. This herb is also effective in 
treating newborn kernicterus. 

The herb is an effective antipyretic, due to its content of essential oils. It has 
antibacterial and antiviral properties. It has been observed to lower blood pressure 
and blood cholesterol levels, and to act as an antiasthmatic agent. 

Adverse effects include nausea, abdominal distension, and dizziness. 

Therapeutic Uses: Yin Chen may be used in hepatitis, infectious cholecystitis, 
and hyperlipemia. 

CHU PEN CAO (&q) 
The dried whole plant of Sedum sarmentosum Bge. 

Chemistry: This plant contains a glucoside which is effective in the treatment of 
acute icteric hepatitis, but less effective in chronic nonicteric hepatitis. It also contains 
two alkaloids: Nmethylisopelletierine and dihydro-Nmethylisopelletierine. 

N-Methylisopel l e t l e r i n e  Dihydro-N-methyllsopelletierine 
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Therapeutic Uses: This herb is prescribed as an antipyretic, detoxicant, and 
diuretic. It is also applied externally in the treatment of mastitis and furuncle, to 
promote the drainage of pus. 

The dried fruit of Silybum marianum (L.) Caertn. 

Chemistry: The fruit contains silybin, silymarin, silydiamin, silyckristin, dehydro- 
silybin, and silybinomer. 

S i  lymarin 

Actions: The herb and its active bioflavonoid principle, silymarin, have hepatic 
protective action against toxin or CCI, injury, or ethionine-induced fatty hepatic 
degeneration. Its protective action lasts for over 30 h. It promotes the regeneration 
of injured hepatic cells and increases glycogenesis and nucleic acid metabolism. 

In sheep, silymarin exhibits favorable effects in preventing larvae-induced 
ruminant hepatotoxicosis.*3 Dehmlov et aL4 demonstrated that this hepatoprotec- 
tive effect is due to selective inhibition of leukotriene formation by Kupffer cells 
of the liver. 

It can increase the secretion of bile into the duodenum, and exerts a gastro- 
protective effect to prevent ischemic mucosal injury.' 

The herb can inhibit peroxidation and protect brain tissue against X-irradiation. 
It has also been found that the herb has Ca2+ channel-blocking activity. 
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Table 22.1 Other Choleretic Herbs 

Name Source Parts used Components Effects and uses 

Qing Ye Dan Swertia mileensis Whole plant Oleanolic acid Acute icteric 

@$He) hepatitis 
D i  r Cao Hypericum Whole plant Quercetin; Antiphlegm, 

(&A$) japonicum quercitrin; antipyretic, 
Thunb. glycosides detoxificant, and 

diuretic 
Xinjiang Guo Ben Coniselinum Whole plant Coniselin Hypatoprotective (44 $,& ) vaginaturn 

Thell. 
Chuan Xin Lin Andrographis Whole plant Andrographolide Hepatoprotective 
( I )  paniculata 

Jin Yin Hua Lonicera Flower, Triterpenoid Protective against (5 &fa) japonica bud and saponins; CCI,-induced 
Thunb. and rhizome a-hederin; hepatic injury; 
L. votomea Hsu sapondoside suppress 

cytochrome 
P-45018 

Jin Bu Huan Veratrilla Root Clycosides Hepatoprotective; 
) baillonii choleretic; 

Franch. antitoxic and anti- 
inflammatory 

Z i  Hong Chang Swertia punica Whole plant Mangiferin; Choleretic, acute 
Ya Cai Hemsl. swertiapuniside; icteric hepatitis; 

( ? ~ @ f &  bellidifollin; cholecystitis; 
swertianolin antipyretic 

l ia Ye Chaw Swertia Whole plant Angustioside; Acute icteric 
Ya Cai angusffifolia 

a.raQa)i 
swertiamarin hepatitis; 

antitoxic; 
antipyretic 
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TONICS AND 
SUPPORTING HERBS 

This chapter discusses herbs that have been described in Chinese pharmacopoeias 
as providing nollrishment to strengthen patients' yang and replenish their yin. 
These were classified by Sheng Nung in the upper class of herbs, and only the 
rich and the aristocracy could afford to use them in support of weakening health. 

They were subjectively considered effective as sedatives, pain relievers, and 
agents to treat impotency. They are multifunctional, but were treated in Chinese 
medical texts primarily as tonics or body-supporting agents. We have opted to 
place them with herbs that affect the alimentary system. 

The dried fungus Cordyceps sinensis, grown on the larvae of the 
caterpillar Hepialus armoricanus Oberthuer 

Figure 23.1 Cordyceps sinensis. 
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Chemistry: Between 25 to 32% of the herb consists of crude protein, cordycepin 
3'-deoxyadenosine (C,,H,,0,N6), and d-mannitol. 

Cordycepin 

Actions: The herb exhibits an immunopotentiating effect in treating cancer and 
immunodeficient patients. It increases IL-I, interferon, and TNF production in 
cultured rats' Kupffer cells, and elevates serum levels of these substances.ll' It also 
stimulates the proliferation of erythroid progenitor cells of mouse bone marrow.' 
Tang et a1.'3 found that this herb can increase monocyte phagocytosis, regulate 
immunoactivity and increase hepatic and spleen weight, and antagonize the anti- 
immunity effect induced by injection of cortisol in mice. 

Clinical trial on 36 patients with advanced cancer showed that this herb can 
restore cellular immunological functions and improve the quality of life.Ih In vitro 
experiment also showed that the methanol extract of this herb significantly inhibits 
tumor cell g r o ~ t h . ~  

The herb exhibits a protective effect against aminoglycoside nephrotoxicity in 
geriatric patients' and protects against cyclosporine A-induced nephotoxicity in 
rats. Chen et al.3 treated 30 patients with chronic renal failure with Don Chon Xie 
Cao and reported that a significant improvement of symptoms was observed; for 
example, there was an increase of creatinine clearance (C,,), an increased hemo- 
globin and stimulation of reticulocytes in the blood count, and also a decrease 
of blood urea nitrogen (BUN). 

The herb has an antiasthmatic effect. It causes smooth muscle relaxation and 
can potentiate the epinephrine effect. 

The herb has antibacterial properties and has been reputed to stimulate the 
reticuloendothelial and endocrine systems, with a stress-reducing effect. Huang 
et a1.5 fed the extract of this herb to a group of young male rats and found 
increases in the weight of their testis and in sperm counts. 

Oral administration of cordyceps polysaccharides produces a significant 
hypoglyceremic effect without affecting the plasma insulin level.' 

Therapeutic Uses: Chinese considered this herb as a tonic to nourish the lungs 
and kidneys, replenish sperm, and enforce qi. It was widely used to treat 
impotency and spermatorrhea, neurasthenia, and backache. 

The herb is relatively nontoxic. It is not generally prescribed as a drug or 
medicine, but as a nutritional additive to be cooked with meat. The recommended 
dose is 3 to 9 g. 
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The whole plant of Cistanche deserticola Y.C. Ma or Cistanche salsa 

The plant is grown in provinces of Kanshu, Xinjiang, Shensi, and Inner Mongolia 
of China and is listed in the Shung Nung classic as belonging to the upper class 
of herbs. Inner Mongolian natives contend that this plant is mature only after a 
horse's sperm sprout on the ground. The shape of this herb looks like a fresh 
penis, the source of its name. 

Chemistry: This herb contains several lactone compounds, including boschnia- 
lactone, all-cis-isoiridomyrmecin, and an alkaloid, boschniakine. It also contains 
several glycosides, including acteoside and echinocoside. 

Boschnialactone Neoboschnialactone Boschniakine 

Echinocoside 

Actions: Young mice fed with Rou Chon W u n  extract for a week, gained weight 
rapidly, prolonged their swimming times, and increased their tolerance to anoxic 
conditions.'5 

The herb has antioxidant activity, protecting tissue injury due to free radicals. 
It has antisenile activity and can elevate the depressed serum level of SOD activity 
back to a normal range. 

The herb stimulates the hypothalamus-pituitary system, resulting in an increase 
of follicle-stimulating hormone (FSH) secretion and ovulation. It also increases 
immunoactivity and macrophage phagocytosis. 

Acteoside and echinocoside are reputed to increase memory power and sex 
function. It has been reported that these glycosides can prevent dysfunction of 
sexual activity." 

Therapeutic Uses: Rou Chon W u n  was used in Chinese folk medicine to nourish 
the testes, strengthen the bones, increase longevity, and combat aging. 

It is still widely used in China to treat impotency and infertility, and is also 
used to treat backache and constipation. 
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QlONG Ztil (*jB ), AGAR-AGAR 

The mucous substance isolated from Celidium amansii Lamx. 

In Ben Cao Kong Mu, Li described this plant as coral-like, growing in the South 
China Sea. It is tasty and nutritious. Boiled in water, the plant yields a n  emulsion- 
like substance form that later coagulates. 

Chemistry: Qiong Zhi contains two kinds of polysaccharides, the agarose (approx- 
imately 0.14Oh) and agaropectin (approximately O.GOh). It also has a small quantity 
of taurine, NH2-CH,CH,SO,H, &Ndimethyltaurine, (CH,) NCH,CH,SO,H, choline, 
vitamin B,, and 24-methylene cholesterol. Agarose (C12Hl,0,), has a molecular 
weight of 120,000. Water hydrolysis of agarose gives the product agarobiose, 
C,,H,,O,,; enzyme hydrolysis yields the product neoagarobiose. 

Partial structure of agarose. 

Agaropectin has a molecular weight of 12,000. Its viscosity is slightly lower 
than that of agarose. 

Therapeutic Uses: Agar-agar is mainly used as medium for bacterial culture. It 
also has been used as mild laxative in the treatment of chronic constipation. 

In the Chinese food manual, agar-agar is sewed as a salad. 

LU RONG (& $ ) 
Hairy young horn of Cervus nippon Temminck or C. elaphus L. 

Chemistry: The "herb" contains several amino acids (approximately 50% by 
weight), sugars, and vitamin A. In addition, Lu Rong contains the sex hormones 
estrone and estranediol, sphingomyeleine, ganglioside, and some prostaglandins. 

Actions: The "herb stimulates the growth of body tissues, especially reticuloendot- 
helial cells and leukocytes. It enhances body activity and reduces fatigue by improving 
sleep and stimulating the appetite. It improves body metabolism and strengthens 
overall health, especially in elderly persons and young children. Additionally, it 
stimulates sexual function in females and can stimulate wound healing. 

Therapeutic Uses: Lu Rong was was used to reinvigorate the yang of the kidney, 
replenish the vital essence and blood, and strengthen muscle and bone. 
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It is prepared as a 20% tincture in wine and administered in doses of 10 ml 
3 t.i.d. to treat thrombocytopenia and leukopenia. 

BAI SHAO ( 9  3 ) 
The dried peeled root of Paeonia lactiflora Pall. 

Chemistry: The root contains several glucosides, including paeoniflorin (C,,H,,O,,), 
oxypaeoniflorin (C,,H,,O,,), albiflorin, and benzoylpaeoniflorin. Some essential 
oils are also present. 

Actions: Bai Shao increases leukocyte count, including lymphocytes. It has anti- 
spasmodic, sedative, analgesic and antipyretic properties. It has been observed 
to cause coronary dilatation and peripheral vasodilatation. 

The Ben Cao Kong Mu described it as having antibacterial and antidiarrheal 
activity. The water-based extract of the herb can inhibit the growth of dysentery 
bacilli and staphylococci. It also inhibits platelet aggrevation. 

Therapeutic Uses: In traditional Chinese medicine, this herb was used to check 
hyperactivity of the liver, to "soften" the liver and relieve pain, and as an astringent 
on yin and to nourish the blood. 

It is commonly used in combination with other herbs to treat female diseases, 
stop excessive menstruation, and to relieve abdominal pain. 

The dried root of Morinda officinalis 

Chemistry: The root contains 5 anthraquinone derivatives, 4 iridoid glucosides, 
and rubiadin. It also contains oligosaccharide, inulin-type hexasaccharide, and 
heptasaccharide. 

Actions and Therapeutic Uses: The herb has antidepressant effect by prolonging 
the function of the seratoninergic nerve ~ y s t e m . ~  It can increase the leukocyte 
count and stimulate the endocrine system. 

This herb was listed in the Shung Nung classic as an upper class agent. It was 
used to invigorate the yang of the kidneys, and to strengthen muscles and bone. 
It is used to treat neurasthenia, impotency, and spermatorrhea.I4 It is also pre- 
scribed as an antirheumatic agent. 

The dried ripe fruit of Psoralea corylifolia L. 

The plant was imported from Persia and is now grown mainly in Szechuan, 
Kwangtung, and Yunnan provinces. 
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Chemistry: The major components isolated fmm this plant are: psoralen, isopsoralen, 
coryfolin, corylifolinin, bavachinin, and d-backuchiol (1 to 7% from the seed). 

Psoralen Angel k i n  Psorsl idln 

R= 

Coryfolin H 
Bavachinin CHJ 

Isobsvachin 

Coryllfollnin 

Actions: At a concentration of to lo", coryfolinin produces a marked 
coronary vasodilatating effect and increases myocardial contraction. It has both 
antibacterial and anticancer action. In uitro, the herb can produce contraction of 
isolated smooth muscles preparations, but in uivo it can relax the bronchomuscles. 

A water-based extract of the seed was fed to experimental rachitic rats and 
produced a significant increase of serum inorganic phosphorus and bone calcification. 
It is effective as a remedy for bone fractures, osteomalacia, and osteopor~sis.'~ 

This herb can shorten bleeding times and it produces a photosensitive effect 
to stimulate pigmentation. 

Therapeutic Uses: Folk medicine used it to invigorate the kidney's yang and to 
warm the spleen. The Ben Cao Kong Mu described this herb as being used as 
an abortifacient and to prevent early fertilization. It was used in the treatment of 
neurosis, male impotence, and frequent nocturnal emission. The dose was 3 to 
6 g made in decoction. 
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COU Ql Zl (@&?) 
The dried fruit of Lycium barbarum 1. or L. chinense Mill. 

Chemistry: The fruit contains betaine (0.1% of the content by weight), zeaxanthin, 
physalein, and several vitamins, such as carotene, nicotinic acid, and vitamin C. 
It also contains polysaccharides. 

Actions: The effects of this fruit include an increase in leukocyte (including 
lymphocyte) count, an increase in nonspecific immunity, and stimulation of tissue 
development. It has also been found that the water-based extract of this herb can 
significantly increase the plasma level of TNF and IL-I of human blood.4 

Lycium polysaccharides can inhibit fragmentation of DNA in murine thymocytes 
and apoptosis induced by dexamethasone. 

A water-based extract of this herb also can lower blood pressure and stimulate 
the heart. 

Therapeutic Uses: Chinese physicians prescribe this herb to strengthen muscles 
and bone, protect liver functions, replenish the vital essence, and improve visual 
acuity. 

MI M E N C  HUA ($ &$b ) 
The dried flower bud and inflorescence of Buddleja officinalis 

Chemistry: It contains the glycoside buddleoglucoside (C,5H,,0,,~H,0), which 
on hydrolysis will yield a genin acacetin and sugar. 

rhamnose-0-gl uc. - OCH, 

Buddleoglycoslde 

Actions: The water-based extract of the herb has an anticataract effect and 
exhibits a potent inhibition on lens aldose reductase, an enzyme involved in 
complications of diabetes." 

Therapeutic Uses: The herb was used to remove "heat" from the liver, improve 
visual acuity, and in the treatment of malaria. 
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Table 23.1 Other Tonic and Supporting Herbs 

Name Source Contents Effect and use 

Xu Duan 
$$?if 

Tu Sizi 

Suo Yang 'ape' 
Xian Mao 
( $ & % )  

Bai He  

($6 ) 

Dipsacus 
asper 

Cuscuta 
chinensis 

Cynomorium 
songaricum 

Curculigo 
orchioides 

Lilium lancifolium, 
L. brown;, 
or L. lumilum 

Sylvestroside 

Glucosides, 
polysaccharides 
and resins 

Tannin (21%), 
and saponins 

Glucosides, 
curculigoside, orcinol 
glycoside, and 
curculigin A 

Alkaloids, 
polysaccharides 

lncreases leukocyte count; 
used to strengthen muscles 
and bone, prevent 
spontaneous abortion, 
support liver and kidney 

Increases the rate ofturnover 
of lymphatic tissues, 
improves body immunity, 
increases blood sugar 
metabolism 

Improves body immunity, 
stimulate endocrine system 

lmproves body immunity 
and endocrine system, 
treats constipation 

Increases leukocyte count, 
expectorant, improves 
digestion, treats 
neurasthenia and insomnia 
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THE RESPIRATORY SYSTEM 

Coughing, sneezing, and breathing difficulties are symptoms frequently accompa- 
nying changes in climate. For thousands of years, herbs were widely used as 
antitussives and expectorants. Throughout China, prepackaged herbs for treatment 
of cough and the common cold are readily available in any apothecary without 
a doctor's presciption; these are analogous to Western "over-the-counter" drugs. 

In the 18th century, following the introduction of opium into China by 
Westerners, it was a common practice for the Lau Bai Sin (the common people) 
to walk into an opium den and pay a fee to take one or two inhalations from 
an opium pipe in order to treat their coughing and reduce dyspnea. Such remedies 
were not mentioned in the medical textbooks or in the Ban Cao Kong Mu. Since 
opium was not native to China, Chinese apothecaries did not sell opium or its 
derivatives as antitussive drugs. 
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ANTlTUSSlVE HERBS 

Coughing is a reflex action. The mechanism involves an irritation or stimulation 
of the tracheal or bronchial mucosa, initiating an impulse carried by afferent nerve 
fibers to the medullary cough center and then through the vagus nerve back to 
the respiratory muscles. Antitussive herbs exert their effect mainly by inhibiting 
the medullary cough center, though some may also act directly on the respiratory 
mucosa to reduce irritation. 

In traditional Chinese medicine, "coughing was considered to properly originate 
in the lung but not the lung alone; the other 'Five Organs and Six Viscera' 
(3Jff ?. &) also participate.. ." Therefore, herbs which showed a supporting 
action on  other organs or viscera may be beneficial in combating the cough. 

Bitter almond, or the dried ripe kernel of Prunus armeniaca i. var. 
ansa Maxim., f? sibirica L., and f? mandshurica Koehne 

Chemistry: Bitter almond contains the glucoside amygdalin* and the enzyme 
amygdalase. 

hygdalin Prunarine Handelonitrile 

Actions: The enzyme amygdalase and the pepsin of gastric juice can hydrolyze 
amygdalin to produce a small quantity of cyanic acid, HCN, which can stimulate 
the respiratory center reflexively and produce a kind of tranquilizing effect. This 
produces the herb's antitussive and antiasthmatic effect. It has a mild analgesic 
effect, but is much less effective than morphine and is non-addictive. 

Decades ago, amygdalin was packaged under the name of "Laetrile," and sold as an immu- 
noenhancer and anticancer agent in Mexico. The claim is unproved. 
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Overdosage can cause cyanide intoxication, especially in children. The toxic 
symptoms usually appear between 0.5 and 5 h after ingestion. These include 
dizziness, nausea, and vomiting; in extreme cases, the patient may become 
comatose and die from tissue anoxia. 

Bitter almond also contains a large amount of fat which can lubricate the 
intestine and produce a laxative effect. 

The dried root of Stemona japonica (BI.) Miq., S. sessilifolia, or 
S. tuberosa 

Chemistry: The root contains the alkaloids stemonine, stemonidine, isostemoni- 
dine, protostemonine, and others. 

Tuberostemcnine 

St emoni ne 

Stenine lsosteaonami ne 

Actions and Therapeutic Uses: The herb and its alkaloids can suppress excitation 
of the respiratory center and inhibit the coughing reflex. The active principles 
also exert antitubuerculous, antibacterial, antifungal, and anthelminthic effects. 
Bai Bu has a pesticidic effect, especially in killing Pediculus capitus. It was used 
to treat colds, coughs, ascarids, tinea, and lice. 

Generally, the dose is 6 to 18 g. 
An alcohol-based extract is used as an insecticide and a household spraying 

agent. 
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BE1 MU ( OR ZHI BE1 MU 
OR CHUAN BE1 MU ( 111 I+$') 

The  d r i ed  bulb of Fri t i l lar ia vert ic i l lata Wil ld.  var. Thunberg i i  Mig. 
o r  F. c irrhosa D. Don. 

Figure 24.1 (Left) Zh i  Bei Mu, (right) Chuan Bei Mu. 

Table 24.1 Compounds Isolated from Different Bei Mu 

Fritillaria Habitat Compound isolated Melting point CC) 

E verticillata Japan 

E verticillata var. Zhejiang 
thunbergii 

Szechuan 

Fritilline, C,,H,,O,N.H,O 
Fritillarine, C,,H,,O,N 
Verticine, C,,H,,O,N 
Verticinine, C,,H,,O,N 
Peimine, C,,H,,O,N 
Peiminine, C,,H,,O,N 
Peimisine, C,,H,,O,N 
Peimiphine, C,,H,,O,N 
Peimidine, C,,H,,O,N 
Peimilidine, C,,H,,O,N 
Fritimine C,,H,,O,N, 
Fritiminine, beilupeimine, 
chinpeimine, sonpeimine (also 
a small quantity of verticine, 
verticinine, fritillarine) 

Propeimin (C,,H,,O,) 

21 4 Crystal form 
130-1 31 Amorphous 
224-224.5 
130 
- 
- 

2 70 
127 
222 
188 
167 

Chemistry: Whether this herb was called Zhi Bei Mu o r  Chuan Bei M u  depended 
o n  where i t  was grown; Zhi Bei Mu grows in Zhejiang province o n  the east coast 
o f  China, whi le Chuan Bei Mu grows in Szechuan Province in southwestern China. 
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Several alkaloids have been isolated from the plant. They differ in structure, 
depending upon whether they are derived from Zhi Bei Mu or Chuan Bei Mu. 
Table 24.1 provides a summary of these alkaloids. 

R =  R1= 

, Peimine ( V e r t i c i n e )  H,a-OH H 

Peiminine (Ve r t i c i none )  0  H 
Peiminoside H,a-OH &D-glucose 

Chinese investigators have recently isolated several new steroidal alkaloids 
from the bulbs. They are peimisine, taipaienine, yibeisine, yibeinoside B, and 
zhebeinone. The content varies with the habitat of the plant. 

Actions: This herb causes bronchodilation and inhibition of mucosal secretions. 
It also inhibits salivary secretions, but is less potent than atropine. It is a good 
antitussive agent. In laboratory experiments, coughing was induced in mice by 
administration of ammonia water. When the animals were treated with Bei Mu 
alkaloids at 0.25 to 0.5 mg per mouse, a definite relief of coughing was observed. 

The herb can stimulate uterine contractions, especially in the pregnant uterus, 
and can also stimulate intestinal contractions. It can cause pupillary dilation. 
Verticine and verticinine have been observed to produce a prolonged hypotensive 
effect in cats and also exert a temporary respiratory depression. 

The herb has a significant inhibitory effect on IL-8 induction from lipopolysac- 
charide (LPS)-activated peritoneal macrophages.6 

Adverse effects include pupillary dilatation and respiratory depression. The 
MLD is 10 to 12 mg/kg in rabbits (i.v.) and 8 to 10 mg/kg in cats. 

Therapeutic Uses: This herb is traditionally used to relieve coughing and dyspnea, 
in cases of chronic bronchitis or upper respiratory infection. It is used to treat 
pulmonary tuberculosis and whooping cough. In addition, it can be used to treat 
gastric and duodenal ulcers, due to its antacid and analgesic effects. 

KUAN DONG HUA 

The dried flower bud of Tussilago farfara 1. (Compositae) 

Chemistry: The flower bud contains faradiol, rutin, hyperin, taraxanthin, tannin, 
some essential oils, and saponins. 

Actions: This herb is an effective antitussive, expectorant, and antiasthmatic 
agent. It has been observed to stimulate the medullary center and slowly raise 
blood pressure. 
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Therapeutic Uses: Therapeutically, it was used to treat chronic bronchitis, tuber- 
culosis, and upper respiratory infections. Chinese medicine recommended it to 
"moisten" the lungs, arrest coughing, and reduce phlegm. 

HAN C A I  (4 % ) 
The whole plant of Rorippa indica (1.) Hiern. or R. monfana (Wall.) 
Small 

Chemistry: Two major substances, containing radicals of -CN or -CONH2, have 
been isolated from the plant: they are rorifone and rorifamide. 

CH3-SOo,-CH,(CH,),-CH,-R 

R = - C N  R = -CONH, 

Rorifone Rorifamide 

Some plants also contain gluconasturtiin (C,5H2,0yNS,K) and a-phenylethyl- 
isothiocyanate. 

Gluconasturtlln a-Phenylethyll sothlocyanate 

Therapeutic Uses: Han Cai is used as an antitussive, expectorant, diuretic, and 
detoxicant. 

HU TAO REN (qkjm OR HE TAO (#$j!3) 

The dried ripe seed from loglans regia 1. 

Chemistry: The seed contains a-hydrojuglone-4-P-D-glucoside (C,~H,~O,), jugone 
(C,,H,O$, and juglanin (C2,H,,0,,). 

-arabl nose 

Actions and Therapeutic Uses: The leaves of this herb exhibit a significant vasore- 
laxating effect. Chinese traditional medicine prescribed this herb to nourish and 
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invigorate the lung and kidney. It is commonly used as a supporting agent in the 
treatment of coughing and bronchitis. 

M l A N  H U A  C A N  (I@&&) 
The dried root of Gossypium hirsutum L. 

Chemistry: The root contains gossypol (C,,H,,O,), hemigossypol (C,,I-I,,OJ, 6,C- 
dimethoxylgossypol, methoxylhemigossypol (C,,H,,04), and acetovanillone 
(C,H,,O,). The seed of the plant contains the glycoside aflatoxin B, while the leaf 
contains hirsutrin. 

Gossypol Aflatoxln B1 

Hirsutrin 

Several specific proteins, including sucrose synthase and ascorbate peroxidase, 
have been isolated from the plasma membrane of the seed. A compound, N- 
acylphosphatidylethanolamine, is found to be biosynthesized in the seed and 
plays a protective role in maintaining membrane integrity. 

Therapeutic Uses: This herb was used as an antitussive in the treatment of bronchitis. 

Y U  C A N  ZI ($*%) 

The dried fruit of Phyllanthus emblica L. 

Chemistry: The fruit contains chebulinic acid (C,,H,,O,,) and chebulic acid 
(C,,H,,O,,); phyllemblic acid (C,,H,,O,,[COOHl,), emblicol (C,,H,o0,9[OCH31,), 
mucic acid (C,H,,,O& and a glycoside whose hydrolyzed genin is a-leucodel- 
phinidin. 
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COOH 

H OH OH H 
I l l 1  

HOOC-C -C -C -C -COOH 
HOOC I I I I  

OH H H OH OH OH 

HO HO OH 

Chebulinic acid Mucic acid a-Leucodelphinidin 

Actions: This herb has a hepatoprotective e f f e ~ t . ~  It is also an immunomodulator 
and exerts antitumor activity mediated primarily through the enhancing effect on 
NK cell activity and antibody-dependent cellular cyt~toxicity.'~ Animal experiments 
have shown it can protect against genotoxicity induced by metals, such as lead 
and a1uminum.Y 

Therapeutic Uses: This herb is primarily used in the treatment of common cold, 
coughing, and sore throat. It is also used to treat intestinitis, diarrhea. Externally 
it is applied on the skin to treat eczema. 

YE XIA ZHU (v{T?$) 
Derived from the same family as Phyllanthus urinaria L. or from 
P. niruri L. 

Chemistry: The herb contains the alkaloids phyllanthine (c,,H,,O,N) and phyl- 
lantidine (c,,H,,o,N). Its leaf contains phyllanthin (C,4H,4~d,  hypophyllanthin 
(C,,H,,O,), niranthin (C,,H3,03, nirtetralin, and phylteralin (C,,H,,O,). 

~ C H ,  

R= R,= R*= 

Phyllanthin CH3 CH3 H 

Niranthin -CH2- 0CH3 

Hypophyllanthin 

Nirtetral in Phylteraiin 
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Actions: Clinical trials in patients have found that this herb has an antihyperten- 
sive and hypoglycemic effect." It is a diuretic and can induce urinary bladder 
c~ntract ion.~ 

The herb is effective in combating chronic hepatitis B infectionq13 and can 
convert the seropositiveness of HBeAg into seronegativeness. In experiments with 
cultured hepatoma cell lines (HepAZ), a water-based extract of this herb exhibited 
an inhibitory effect on cellular proliferation and supressed HBsAg production, but 
not HBeAg production in the HepA2 cells.I4 

This herb is also found to inhibit human immunodeficiency virus type-l reverse 
transcriptase (HIV-I-RT) with an IC,,, concentration of 0.05 pM.' 

The herb has an analgesic effect which cannot be antagonized by n a l o ~ o n e . ' ~  

Therapeutic Uses: This herb is traditionally used to arrest coughing, remove "heat" 
from blood, and promote digestion and secretions. 

In southern China, this herb has been used to treat chronic hepatitis B. It is 
still debatable whether this herb is effective in carrier cases. 

QlAN HU (% a ) 
T h e  d r i e d  r o o t  o f  P e u c e d a n u m p r a e r u p t o r u m  D u n n  o r  I? decurs ivum 
(Miq.) Maxim. 

Chemistry: The root contains essential oils, nodakenetin (C,,H,,O,), and the 
glycoside nodakenin, decursidin, umbelliferone, pencordin. 

R 

R = 
Nodakenetin H R = R, = 
Nodakenin -glucose CHs 

Decursin CO-CH=C' H 
\ 

Decursidin -GC-CH=C(CH,), U-C-CH=C(CH,), 
I/ 
0 

II 
0 

Qianhucoumarin A Qianhucoumarin D 
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Qianhucoumarin B CH3C0 H Qianhucoumarin E 

Qianhucoumarin C H CH3C0 

Recently, several coumarin derivatives have been isolated from the root, which 
include qianhucoumarins A, B, C, D, and E. Their hydrolyzed products are 
khellactone derivatives. 

Actions: Qian Hu is an effective antitussive and expectorant. Administration of 
the decoction to cats increases secretions in the respiratory tract. It  has a long 
duration of action. The herb has an antibacterial effect, and is also active against 
influenza virus. 

The herb has been observed to cause coronary dilatation. Pencordin, at a 
concentration of 2 x 10-5 g/ml, caused a marked increase in coronary flow in an 
isolated heart preparation. In an anesthetized pig, pencordin, 10 mg/kg i.v., 
resulted in an 82% increase in coronary flow and a decrease in oxygen consumption. 

The coumarin compounds of the herb have cardioprotective actionZ and have 
a Ca2+ channel-blocking effect. However, the potency is only about one tenth that 
of the calcium blocker, diltiazem.? 

Li and Rau fed a water-based extract of the herb to rats suffering from left 
ventricular hypertrophy at a dose of 0.6 gA00 g of body weight for 9 weeks, and 
observed an improvement of the left ventricle compliance and reduction of Ca2+ 
content in the myocardiac mitochondria and arterial tissues.' 

The herb also has an antagonizing effect against platelet aggregation.' It was 
used in folk medicine as an antitussive and expectorant, to dispel wind and heat. 
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A
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otes 

blood circulation, 
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 chronic 
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decoction 

A
ntitussive, antiasthm

atic expectorant, 
antibacterial: use in

 chronic bronchitis 

A
ntitussive, expectorant, antiasthm

atic; use totreat 
chronic bronchitis 

A
ntitussive, expectorant, antiasthm

atic, 
antiphlogistic antibacterial; use to treat chronic 
bronchitis, indigestion, and gastritis 
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EXPECTORANTS 

Most of the herbs described in this chapter have active principles that are essential 
oils or saponins. They tend to have an irritative effect on the gastric mucosa after 
oral administration, and reflexively cause an increase in bronchial secretions, 
resulting in a dilution of the sputum and an expectorant effect. Some of these 
herbs may also possess antitussive and antiasthmatic effects. 

JIE GENG (& $6 
The dried root of Platycodon grandiflorum 

Chemistry: The major component of the root is the saponin platycodin. On 
hydrolysis, the saponin gives platycodigenin and polygalacid acid. 

HO '-OH 
'OH 

H O H ~  C H ~ O H  

Platycodigenin Polygalacid acid 

Platycogenlc acid A 
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Actions: Platycodin exerts an expectorant action by irritating the gastric mucosa 
and causing an increase in bronchial secretions. 

The herb is commonly served as a dietary product. It has the beneficial effect 
of lowering blood cholesterol by stimulating the hepatic and biliary excretion of 
cholesterol and bile acids. It therefore prevents hypercholesterolemia and hyper- 
lipidemia.z The herb also lowers blood sugar and acts as an antibacterial agent. 
In addition, it has been observed to have both tranquilizing and antipyretic effects. 

In clinical trials, the major adverse effects were nausea and vomiting. It must 
be given cautiously to patients suffering from peptic ulcers and is contraindicated 
for parenteral administration, as the saponin itself is a potent hemolytic agent. 
The LD,, of the herb in mice is 420 mg/kg (oral) or 22.3 m d k g  (i.p.1. 

Therapeulic Uses: The herb is prescribed by traditional Chinese physicians to 
dispel phlegm and "ventilate" the lungs. It is also used to relieve sore throat and 
to promote discharge of the pus. 

It is available as a Jie Gen complex tablet, comprising 0.08 g, of powdered Jie 
Gen, 0.03 g of opium, and 0.18 g K,SO,. The standard dose in this form is 1 to 
2 tablets t.i.d. A syrup is also available which is administered in doses of 4 to 
8 ml, 3 to 4 times each day. 

The dried root or bark of Polygala tenuifolia or f? sibirica 
(Polygalaceae) 

Chemistry: The active principle is a saponin, which constitutes approximately 
0.7% of the root. The hydrolysis products are tenuigenin A, and B,. An oligogly- 
cosidic saponin is tenuifolin or prosenegenin (C4hHS00,2), which gives genin 
presenegenin (C,H,,,O,) after further hydrolysis. Other pentoglycosidic saponins, 
including senegin 11 and senegin 111, have also been isolated. 

The root also contains an alkaloid, tenuidine (C,,H3,05N3), and polygalitol. 

l e n u i f o l i n  - g l u c o s e  
(or I'rosenegenin)  

1.11 jll \ K = 
I, 

CI I .  0 0 
1 ' l 'angeretin H 

N o b i l e t i n  0CH3 
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Actions: Tenuifolina is the bioactive ingredient and is a potent expectorant. ~t 
irritates the gastric mucosa, reflexively stimulating bronchial secretions. Yuan Zht 
has also been observed to have a sedative and tranquilizing effect, and to stimulate 
uterine contractions. It exhibits some antibacterial properties. It is a potent inhibitor 
of ethanol ab~orption.~ 

Therapeutic Uses: This herb is traditionally used as a sedative, expectorant, and 
resuscitating agent. It is widely used in southern China as an expectorant, an anti- 
inflammatory for pharyngitis, and as an antibacterial agent. 

It can be prepared in several forms. The water-based extract of the herb is 
administered in doses of 0.2 to 2 ml t.i.d. In syrup form, it is given in doses of 
2 to 8 ml t.i.d. A 2% tincture is also available, taken in doses of 2 to 5 rnl t.i.d. 

SHA SHEN (+$-I or SOUTHERN SHA SENC 
/ 

The root of Adenophora tetraphylla (Thunb.) Fisch. or A. stricta Miq. 

Chemistry: The root contains saponins which produce expectorant effects lasting 
for more than 4 h. 

Actions: It is highly hemolytic, and even at a 1:40 dilution the herb can quickly 
hemolyze the blood cells. It also stimulates myocardial contractions and has an 
antibacterial effect. 

Therapeutic Uses: The Chinese pharmacopoeia recommends Sha Seng as an 
expectorant in the treatment of chronic bronchitis and whooping cough. 

Red-colored external layer of the pericarp of Citrus reticulata or 
C. grandis (1.) Osbeck var. tomentosa 

Aurapten 
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H e s p e r i d i n  

Actions: The extract of the pericarp can inhibit the proliferation of murine myeloid 
leukemic cell clone UCS) and also can induce differentiation of JCS cells into 
macrophage granulocytes. This effect is contributed mainly by the active principles 
nobiletin and tangeretin.3 They also have antioxidative activity. 

Therapeutic Uses: The herb is an effective expectorant and antitussive. Chinese 
medical books describe it as being capable of "warming" the lung and reducing 
phlegm, normalizing the flow of qi, and removing "dampness." It is also prescribed 
in the treatment of indigestion and as an antiemetic agent. 

Ju Hong is administered in a standard dose of 3 to 6 g, prepared in a decoction. 

The dried extract from the peeled branch and stem of Acacia 
catechu (L.) Willd. 

Chemistry: The major active principles are d-catechin (C,,H,,Od and epicatechin. 
The herb also contains gambir-fluorescin, gambirine, mitraphylline, and rox- 
burghine D. 

Epicatechin is found also in green tea and many other plants. 

Epicatechin Gambir-fl uoresceln Gambl r i  ne 

H 

Mitraphyl l i n e  Roxburghine D 
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Therapeutic Uses: This herb is used to promote salivation, to resolve phlegm, 
arrest bleeding, and to treat pyogenic infections. 

l U 0  HAN GUO ( I P S $  ) 

The dried ripe fruit of Momordica grosvenori Swingle 
(Curcurbitaceae) 

Figure 25.1 Luo Han Guo. 

Chemistry: The fruit contains the glucoside esgoside (1% of total content), whose 
hydrolysis product is chiefly fructose (approximately 14%) and which is almost 
300% sweeter than cane sugar. 

Esgoside 

Actions: The herb and its glucoside have expectorant effects. It has been sug- 
gested that after administration, it is excreted into the bronchial tract, where it 
exerts a hypertonic function to moisten the mucosal surface and to reduce 
irritability. It can also control coughing.' It moistens the throat and intestine, 
relieving sore throat and constipation. 
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Therapeutic Uses: The herb is not listed in the traditional Chinese pharmacopoeia, 
and  is generally limited to regional use in southern China; Chinese emigrants 
have also made it popular in southeast Asia and in the U.S. It is sold in markets, 
hut is never served as a traditional fruit; it appears o n  the table only when  someone 
in the family develops cold symptoms. 

It is used to treat whooping cough and serves as a n  expectorant in cases of the 
common cold. It is also used to treat sore throat and laryngitis, and to treat 
constipation. ' f ie  fruit is cut in half and hot water is poured over it to make a 
beverage. For export, cubes of the powdered fruit are available, to be made into a tea. 

Table 25.1 Other Expectorant Herbs 

Name Source Part Active priniciples Actions and uses 

Deng Tai Ye Alsfonia scholaris Dried Picrinine, picralinal, Expectorant and 

($1 Wf) leaf echitamine, and antiphlogistic 
echitamidine 

Mu ling Vifex jeguado L. Dried 17  Different kinds of Expectorant, 
11*1$ var. cannabifolia leaf essential oils, such antitussive, 

as p-caryophyllene, antiasthmatic, and 
caryophylleneoxide antibacterial 

Lie Xiang Rhododendron Leaf Essential oils and Expectorant, 
Du Juan anfhopogonoides saponins; quercetin, antitussive, 
(j$.$ $&qf4J Maxim. gossypetin antiasthmatic; tablet 

(contains saponin, 80 
mgltablet), give 2 
tablets t.i.d. 

Qian Ri Gornphrena Dried Saponins; 7 kinds of Expectorant; used to 
Hong globosa L. flower betacyamines; treat chronic 
($ ~ $ 5 )  gomphrenin I and II, bronchitis, whopping 

amaranthin, cough; tablet 
isoamaranthin (equivalent 3 

gltablet), 2 tablets 
t.i.d. 

Shang Lu Phytolacca acinosa Root Phytolacine, Expectorant, 

(& %) or R arnericana L. phytolaccatoxin, antitussive, diuretic, 
oxyristic acid, antibacterial, anti- 
jaligonic acid, and inflammatory; pill 
saponins (equivalent to 4 g of 

raw materiallpill), 1 
pill t.i.d. 
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ANTIASTHMATIC HERBS 

The herbs discussed in this chapter are used to relieve convulsive bronchitis and 
bronchial asthma. These illness are due primarily to a continuous contraction of 
bronchial smooth muscles, often accompanied by mucosal edema and increased 
secretions. Our present medical knowledge has shown that most of the antiasth- 
matic herbs act by stimulating P-adrenergic receptors, causing relaxation of the 
bronchial smooth muscles. Some may also act to desensitize histamine receptors 
(H, receptors). 

The classical example of this group of herbs is Ma Huang, which has been 
used in China as an antiasthmatic and anticough agent, to smooth the lung and 
to stimulate the heart and mind. The late Dr. K.K. Chen explored the pharmacology 
of Ma Huang during his tenure at Peking Medical Union College in the late 1920s. 
The structure of its active principle, ephedrine, was established, and it became 
one of the classical sympathomimetic agents described in medical pharmacology 
textbooks. Based on this herb, Ma Huang, a new era of psychic and central 
stimulating agents, such as amphetamine and methamphetamine, has been devel- 
oped, resulting in drug abuse. 

Half the world away from China, the natives of East Africa have used an herb, 
Khat, for thousands years, whose effect is quite similar to Ma Huang. This chapter 
will briefly discuss its uses and adverse effects, although it is not a Chinese herb 
by origin. 
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MA HUANG (#* ) 
The dried plant stem of Ephedra sinica Staph., E. equisetina Bge., 
or E. intermedia Schrenk et C.A. Meyer 

Figure 26.1 Ma Huang. 

Chemistry: The active principles are alkaloids, which constitute about 1.32% of 
the herb by weight. Among the alkaloids, I-ephedrine accounts for 80 to 90%; 
the others include d-pseudoephedrine, methylephedrine, d-Nmethylpseudoephe- 
drine, and I-norephedrine. 
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d-Pseudoephedri ne 

HO H OH% -iLcH3 
0 " - " C H ,  kl 

A A<:, R = 
R= R - R 1 =  

1-N-Methylephedrine CH3 CH3 
d-N-Methylpseudoephedrine CH3 CH3 
d-Norpseudoephedrine H H 1-  or ephedrine H H 

R- R1= Rf R3= R4. 

Phenylephrine H OH OH H CH3 
Epinephrine OH OH OH H CH3 
Ephedrine H H OH CH3 CH3 

Actions: In the late 1920s, K.K. Chen of Peking Union Medical College, China, 
was the first to demonstrate the herb's sympathomimetic effect on dogs. Subse- 
quently, he and his colleagues isolated and identified the structure of the active 
principle, ephedrine, which has a structure similar to epinephrine but without the 
two hydroxyl radicals on the benzene ring. Since then, the pharmacological actions 
and medical uses of ephedrine and its synthetic analogues have received great 
attention. In 1930, Chen and Schmidt published the monograph "Ephedrine and 
Related Substances," which contained references to more than 600 publications 
on this s ~ b j e c t . ~  
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Table 26.1 Minimal Lethal Dose (MLD) of Three M a  HuangCompounds 

Route of MLD (mglkg) 
Animal administration /-Ephedrine dl-Ephedrine Pseudoephedrine 

Frog Lymph sac 640 630 770 
Rat 1.p. 330 31 0 310 
Rabbit 

Gray Subcutaneous 230 360 400 
Gray 1.v. 80 90 100 
White 1.v. 50 70 130 

Dog I.v. 70 100 130 

Experimental data have substantiated the finding that ephedrine is an adren- 
ergic agonist, acting on both a -  and P-adrenergic receptors. In contrast to epi- 
nephrine, ephedrine is completely absorbed from the intestine and has a much 
longer duration of action. 

It differs structurally from epinephrine by the lack of two hydroxy groups on 
the benzene ring. Because of this lack, ephedrine is much more lipid-soluble and 
can penetrate the blood-brain barrier, rapidly entering nerve tissues. This results 
in a stimulating effect on the brain stem, causing insomnia, tremors, and stimulation 
of the respiratory and vasomotor centers of the medulla. Experiments with animals 
have shown that this herb has d-methamphetamine-like, but unique discriminative 
stimulus properties." 

CEphedrine is approximately 10 to 50 times much more potent than the d- 
isomer and pseudoephedrine. By its P-adrenergic agonistic action, it can relax 
bronchial muscle to produce an effective antiasthmatic action. It produces myo- 
cardial stimulation by its PI-agonistic effect. Ephedrine also constricts peripheral 
blood vessels by its a-agonistic effect, causing an increase in blood pressure and 
heart rate. 

Acting centrally, the essential oils of Ma Huang can lower body temperature. 
The herb can also reduce body temperature by increasing perspiration. In addition, 
it exhibits diuretic and antiviral effects. 

Ma Huang extract demonstrates an inhibiting activity on the classical compli- 
ment pathway of all species, including human, pig, guinea pig, rat, and rabbit. 
Thus, this herb can be used therapeutically for inflammatory diseases.' 

When ephedrine or Ma Huang is administered at frequent intervals, its phar- 
macological effect is gradually reduced. A residue of the drug persists to bind the 
receptor sites longer, and thus lessens the number of free receptors available to 
react with newly administered drug. 

Toxicity: I-Ephedrine is slightly more toxic than dl-ephedrine and pseudoephe- 
drine. Table 26.1 compares the MLD of these three principal compounds of Ma 
Huang. 

In human subjects, overdosage often produces nervousness, insomnia and 
central stimulation, increased blood pressure, and heart palpitations. The herb is 
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contraindicated in persons with hypertension, arteriosclerosis, hyperthyroidism, 
or diabetes mellitus. 

Drug abuse of ephedrine has been reported recently in the U.S. Several cases 
of death have been attributed to ephedrine overdosage. 

Therapeutic Uses: Ma Huang has been used in Chinese medicine for thousands 
of years. Listed in The Herbal Classic of the Divine Plowman among the "middle 
class" herbs, it was used widely to induced perspiration and as an antiallergy agent. 

Today, Ma Huang is a major ingredient of a cold medication used to relieve 
headache, body ache, and coughing. This formula is also used to lower fever by 
increasing perspiration, via the action of ephedrine. The formula is a decoction 
containing Ma Huang, Gui Zhi (cinnamon twig), Gun Cao (liquorice root), and 
almond. 

In the treatment of bronchial asthma, ephedrine is administered in tablet form 
(15, 25, or 30 mg) 3 t.i.d. Alternatively, an ephedrine HC1 solution (30 mg/ampule) 
can be administered by subcutaneous or intramuscular injection. 

To treat rhinitis and nasal congestion, ephedrine is also available in the form 
of a 1% nasal spray. 

KHAT 

A bush plant of Catha edulis Vakl. 

Chemistry: The plant is common in East Africa and the Arab pennisula. It contains 
two major bioactive alkaloids, cathinone and d-nor-isoephedrine 

Cathinone d-Nor-isoephedrine 

Actions: Khat is called a "natural amphetamine." Its effect is mainly due to the 
presence of cathinone, which is less potent than 1-ephedrine in term of P- 
adrenergic agonistic effect on the bronchorelaxing action. It is prominent for its 
psychic stimulating effect. Intracerebroventricular (ICV) injection of cathinone into 
a rat causes a psychostimulatant effect mediated by the dopaminergic system.' 

Khat chewing for a long period can induce psychosis, a paranoid psychosis. 
It modififies masculine pattern behavior, but is is not an aphrodisiac10 

Kbat chewing can cause addiction. It produces a deleterious effect on semen, 
in general, and sperm morphology in particular. Sixty-five percent of deformed 
spermatozoa included the head and f lagell~m.~ 

Studies on animals showed that khat retards fetal growth and induces terata. 
The herb is embryotoxic as well as teratogenic; the toxicity is dose-dependent.' 

The herb is widely used in East Africa as an "herbal ecstasy." 
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The dried body of Pheretima aspergillurn (Perrier) or Allobophora 
calighosatrapezoides 

Chemistry: This "herb" contains hypoxanthine, lumbrofebrin, and lumbritin. It 
also contains several peptides. 

Actions: The N-containing principle isolated from this herb has a clear antiasth- 
matic effect; in experiments with animals, it has been shown to protect against 
the effects of inhaled histamine. 

The herb has antipyretic, sedative, and anticonvulsant effects. It lowers blood 
pressure through a central action; the action is slow but long lasting. 

The herb has a hypotensive effect and contains a platelet-activating factor (PAF).4 

Therapeutic Uses: In Chinese medicine, this herb is used as an antipyretic, anti- 
convulsant, and antiasthmatic agent. It is also used as a diuretic and in activating 
the collateral circulation. 

In the treatment of chronic bronchitis and bronchial asthma, it is generally 
administered in powder form, in doses of 3 to 4 g t.i.d. A 40% tincture is available 
for the treatment of hypertension; the standard dose is 10 rnl t.i.d. 

The herb is also manufactured in an injection solution with each milliliter equiv- 
alent to 1.5 g of raw material; this solution is administered intramuscularly. It must 
be cautioned that the injection might cause a hypersensitization reaction, probably 
due to the impurity of the preparation or the presence of peptide ingredients. 

YUN XlANC C A 0  (g4Y ) 
The dried aerial parts of Cymbopogon distans (Nees) A. Camus 

Chemistry: Between 0.7 to 1% of the herb consists of essential oils. Piperitone 
accounts for 40 to 50% of the oils. 

Actions: The active principle of the herb has a smooth muscle relaxation effect. 
It can antagonize the smooth muscle contraction induced by BaCI,. It also has 
antitussive and antibacterial effects. 

Therapeutic Uses: Traditional Chinese medicine recommended this herb to dispel 
"cold and remove "dampness," relieve bronchial asthma, and arrest coughing. It 
was also used to promote the circulation of qi and relieve depression. 

The preparations available include tablets and a piperitone aerosol. 

HUA SHAN SING ( 4 ~ 4 )  
The dried root of ~h~so>hlaina infundibularis Kuang 

Chemistry: It contains about 0.26% alkaloids, which include hyocyamine, scopo- 
lamine, scopoletin, and scoplin. 
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Actions: These alkaloids are cholinergic blocking agents, which have a relaxing 
effect on bronchial muscles and a depressant effect on the CNS. 

The adverse effects and toxicity of this herb and its alkaloids are similar to 
those of atropine and scopolamine. The LD,, in mice is 43 g/kg (i.p.). Dryness 
of mouth, dizziness, and pupil dilatation are the common complaints in people 
taking this herb. It is contraindicated in patients suffering from glaucoma. 

Al YE Y O U  ( %$&) 
The essential oil extracted from dried Artemisia argyi Led. et Vant. 

Chemistry: This is a mixture of seven different oils: terpinenol-4, P-caryophyllene, 
artemisia alcohol, linalool, camphore, borneol, and cineol or eucalyptol. 

Actions: Actions include antiasthmatic, antitussive, and expectorant effects. In 
experiments, Ai Ye Yu at a concentration of 0.5 pg/ml in an isolated muscle bath 
showed a relaxing effect equivalent to 0,125 ~ g / m l  of isoproterenol. It can antag- 
onize the bronchial constriction induced by acetylcholine or histamine. The 
duration of action is relatively long. The herb also has an antibacterial effect. 

Therapeutic Uses: It is used to treat chronic bronchitis, hypersensitivity, and oral 
infections. The herb is given in the form of a 0.075-rnl capsule taken 3 t.i.d. An 
alternative form is an aerosol to spray into the larynx, with an approximate dose 
of 0.1 ml. 

The dried stem of Marsdenia tenacissima (Roxb.) Wight. et Arn. 

Chemistry: The stem contains several saponins. Upon hydrolysis, a genin sar- 
costin is found. Recently, several glycosides and their genins have been isolated 
from the stem, which include marsdeoreophisides A and B. 

Marsdeoreophiside B 
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K = R = 

\ I c ~ n p l e x i g e n i n  CO-CH3 S a r c o s t i n  OH 

Ikaccty lmetaplexigenin H Dehydroxysarcostin H 

Actions: Sarcostin is the active principle responsible for the herb's antiasthmatic 
effect. It also has hypotensive and antibacterial effects. 

The glycoside, marsdeoreophiside B, is found to have antifertility action and 
is a potent differentiation inducer." 

Therapeutic Uses: This herb is used in the treatment of bronchitis and upper 
respiratory infections. 

SHAN CONG ZI OIL (A&%&) 
The essential oils extracted from the fruit of Litsea cubeba (Lour) 

Chemistry: The active principles of the oil are citral and linalool. An alkaloid, 
laurotetanine, is present in the fruit. 

Actions: Citral and linalool can relax bronchial smooth muscles and antagonize 
histamine- or acetylcholine-induced constriction. They also effectively protect 
against hypersensitization shock, prolong barbiturate-induced sleep times, and 
exert an expectorant effect. 

Laurotetanine is found to have vasodilatation effect on the aorta, by suppressing 
CaZ+ influx via the Ca channel blocking effect.3 

Therapeutic Uses: This herb is used in traditional Chinese medicine in the treat- 
ment of chronic bronchitis and bronchial asthma. Preparations include a 0.05-ml 
capsule (standard dose, 2 capsules t.i.d) and a nasal spray. 
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DIURETIC HERBS 

Although many herbs were described in The Herbal Classic of the Divine Plowman 
or other Chinese pharmacopoeias as having the ability to increase urinary flow, 
they were not categorized as "diuretics," and the mechanisms by which they 
stimulated urinary flow were not understood. Only a few herbs described in this 
chapter - not more than two dozen - were commonly used to "unobstruct the 
waterflow, and dissipate the wetness ..." or produce a net increase in urinary flow, 
and remove edema fluid and toxic wastes from the body. Such herbs were mainly 
used in the treatment of liver, heart, and kidney diseases. They were also used 
in the treatment of toxemia of pregnancy. 

MU TONG ($a) 
The dried stem of either Arisfolochia manshuriensis Kom., or 
Clematis armandii, or C. montana Buch.-Ham., or Akebia quinata 
(Thunb.) Decne. 

Chemistry: Regardless of which of the four species the herb is derived from, its 
active chemical principles remain the same. It contains aristolochic acid and the 
saponin akebin, which on hydrolysis yields the products akebigin, hederagonin, 
and oleanolic acid. 

Actions: This herb has a diuretic effect, a myocardial-stimulating effect, and an 
antibacterial effect. 

Therapeutic Uses: The Herbal Classic of the Divine Plowman described it as an 
agent to combat intensive heat and to promote milk secretion. It was also used 
in acute urethritis, nephrotic edema, and mammary gland obstruction. 

It is generally administered as a decoction, in a dose of 9 g. It is also one of 
the main ingredients in a popular Chinese formula containing Mu Tong, Dan Zhu 
Ye, and licorice root. 

ZHU LING (& g) 
The dried fungus of Polyporus umbellatus (Pers.) Fr. 

Chemistry: The major components isolated from this fungus are ergosterol, biotin, 
and protein. 
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Actions: The herb has strong diuretic action. Subjects who took the fungus orally 
in doses of 8 g had an increase in urinary output and electrolyte excretion 
approximately 62 and 45%, respectively, above normal. 

The diuretic effect is thought to be due to inhibition of renal reabsorption of 
the electrolytes Na', K', and C1-. Experiments with animals showed that the 
intravenous injection of a Zhu Ling decoction can produce a remarkable diuresis; 
this effect could be reduced by pretreatment with deoxycorticosterone. With 
ultrasonographic studies on human subjects, Li et aL4 reported that this herb can 
promote a better diuretic effect and cause urinary bladder filling faster than the 
placebo group. 

This herb can stimulate the immune system and has an anticancer activity. A 
combination of the fungus and mitomycin C has been used as an anticancer agent 
for S-18&bearing mice. A substantial increase in survival time of the animals is 
observed. Additionally, there is increased lymphocytic infiltration around the 
cancer cells and more fibrosis." 

It has been reported that combined therapy of this fungus and Salvia miltio- 
rrhizae is effective against chronic hepatitis B infection. After treatment, 69% 
became HBeAg negative.I0 

Therapeutic Uses: The Ben Cao Kong Mu described this fungus as an agent to 
smooth the "balance" of the body, treat edema, increase vaginal secretions, and 
promote urination. It is used in the treatment of edema, including ascites; the 
standard dose in this treatment is 6 to 15 g, made into a decoction. 

This herb is also one of the major ingredients in a Chinese formula called Wu 
Ling or "decoction of the five Ling herbs;" this includes Zhu Ling, Fu Ling (the 
fungus Poria), cinnamon, Ze Shai, and Pai Shu. Clinical trials with this decoction 
in cases of cirrhotic ascitis showed a 92% improvement rate. 

A new preparation (No. 757), which is an extract of this herb, has been used 
in the treatment of lung cancer and esophageal cancer, and reported to produce 
a good result. 

BIAN xu (& r, , 
The dried aerial part of Polygonurn aviculare 

Chemistry: The major components of this herb are a glycoside called avicularin 
(C,,Hl,Oll), caffeic acid, chlorogenic acid, and vitamin E. 

Actions: This herb has a diuretic, antibacterial, and anthelmentic effect. A water- 
based extract of Bian Xu has an inhibitory effect on prostaglandin biosynthesis 
and platelet activating factor (PAP)-induced exocytosi~.~ 
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Therapeutic Uses: Clinically, this herb was used to treat urethritis, lithiasis, and 
chyluria. It is effective against dysentery and parotitis, and is also used as an 
antiascardiasis agent. It is generally administered as a decoction, in doses of 
30 g. It is also available as a 100% syrup, in doses of 50 ml taken 2 to 3 times 
a day. 

The dried aerial parts of Dianthus superbus or D. chinensis 

Chemistry: It contains the dianthus saponin; the flower contains some essential 
oils. The major active component of the oil is eugenol. 

Actions and Therapeutic Uses: The oils of this herb have antipyretic and diuretic 
actions. It was used to treat urinary tract infections and to relieve strangury. 

The herb also displays antibacterial and anticancer activity. Decocted in com- 
bination with CaCO,, it is reputed to be effective in the treatment of esophageal 
cancer and rectal cancer. 

, IN QlAN C A O  ('$$$,? ) 

The dried whole plant of Lysimachia christianae Hance, Desmodium 
styracifolium Merr., Dichondra repens Forst., Hydrocotyle 
sibthorpiodes Lam., or Clechoma longituba (Nadoi) 

Chemistry: In different regions of China, this herb is derived from different 
botanical species. All five, however, exhibit essentially the same properties and 
are thus referred to interchangeably as Jin Qian Cao. 

The stem contains some essential oils; the major ones are 1-pinocamphone, 1- 
menthone, l-pinene, limonene, 1,8-cineol, and P-cymene. 

Actions: Jin Qian Cao is an effective diuretic and can acidify the urine. It is a 
choleretic agent and can relax the bile duct and increase bile secretion. It has 
been observed to increase coronary flow, lower blood pressure, and reduce 
myocardial oxygen consumption. In addition, it has an antibacterial effect. 

Therapeutic Uses: Chinese herbalists prescribe this herb to induce diuresis and 
remove calculi, reduce "heat" and swelling, remove "dampness," and treat jaundice. 
It is generally administered in combination with other herbs, decocted in doses 
OF 30 to 60 g, to be drunk daily. 

BAN BlAN LIAN ( $&&) 
The whole plant of Lobelia chinensis Lour. 

Chemistry: The active principle is lobeline. The herb also contains other alkaloids, 
including lobelanine, lobelanidine, and isolobelarnine. 
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1 -Lobel ine  Lobelanine 

Actions: Like nicotine, lobeline acts mainly on ganglia, the adrenal medulla and 
medullary centers. Its potency is about 1/5 to 1/20 that of nicotine. The other 
alkaloids of this herb have similar pharmacological actions to lobeline, but are 
less potent. 

Lobeline is a nicotinic receptor ligand with mixed agonist-antagonist activity. 
In CNS tissues it evokes dopamine r e l e a ~ e . ~  Injection of lobeline into human 
volunteers produces a sensation of choking, pressure, and increased breathing 
pattern by forced expiration to residual volume.@ 

The herb is an effective diuretic. Intravenous administration of Ban Bian Lian 
extract or lobeline to dogs can produce an increase in urine output and Na' 
excretion. The duration of action is relatively long. 

The herb can increase respiration via stimulation of carotid chemoreceptors. 
A water-based extract of the plant can lower blood presssure; the intensity of this 
effect is dose-dependent. In addition, the herb is a choleretic agent and displays 
antibacterial action against staphylococci and Eschen'chza coli. Lobeline, but not 
the other alkaloids, has a marked emetic effect. Also, lobeline exerts a hyperalgesic 
potency greater than morphine. 

Toxicity: Clinical trials with extracts of the herb revealed no special adverse effect 
in patients, even when taken for a lengthy period. If administered parenterally, 
excessive perspiration and dizziness may occur. However, there is a significant 
interaction between lobeline and ethanol. Brown et al.' reported that the combi- 
nation of these two can increase genotoxicity in cells exposed to a mutagenic 
environment. 

The LD5, of the total alkaloids in mice is 18.7 F 2.0 m d k g  (i.v.). The LD,, of 
Ban Bian Lian extract in rats is 75.1 + 13.1 g/kg (stomach). 

Therapeutic Uses: The herb is used as a diuretic to remove edema fluid and 
ascites, especially in the late stage of schistosomiasis infestation. It has been used 
to reduce swelling in nephritis and snake bite. 

SHEN J IN  CAO ( I *  f$$) 
The dried whole plant of Lycopodium clavatum 

Chemistry: The herb contains lycopodine (Cl,I1,,ON), clavaiine (C,,H,,O,N), 
clavoloninine, fawcetine, fawcetimine, and deacetylfawcetine. 
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R= R =  

Lycopodfne H Clavolonine 0 Fawcettlmine 

Clavatine OH Fawcettf ine 0COCH3,H 

Lycocl avenol Clavatol  

Therapeutic Uses: Shen Jin Cao was described in the Chinese pharmacopoeia as 
being able to dispel "wind and remove "dampness," and to relieve the rigidity 
of muscles and joints. It is also used to treat arthritis and dysmenorrhea. 
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The dried leaf of Pyrrosia petiolosa (Chris.) Ching, f? sheareri, or 
f? lingna 

Chemistry: The herb contains isomangiferin (C,,H,,O,,~H,O) and diplotene 
(c20H50). 

Therapeutic Uses: Zhi Wei was used as a diuretic, in the treatment of urinary 
tract infections, and urolithiasis. In addition, it can be used to arrest bleeding. 

wu JIU (!$ k W  
The dried root bark of Sapium sebiferum (L.) Roxb. 

Chemistry: The root contains xanthoxylin (C,,,H,,O,), corilagin, and sebiferic acid 
(C,,H,,O,). The leaves of this plant also contain several phenolic glycosides. 

p 
HOOC 

S e b l f e r i c  a c i d  

Actions and Therapeutic Uses: The phenolic glycosides of the plant have antihy- 
pertensive activity by inhibiting norepinephrine release.' 

The herb is used as a hydragogue, a diuretic to relieve edema. 

QlAN JIN ZI ($$*) 

The dried ripe seed of Euphorbia lathyris L. 

Chemistry: The seed contains the following steroid-like compounds: euphorbi- 
asteroid (C32H,,0,), 7-hydroxylathyrol (C,,H3,05), lath~rol diacetate benzoate, 
lathyrol diacetate nicotinate (C3,HS707N), euphol (C,,H,,O), euphorbol (C31H520), 
euphorbetin (C,,H,,O,), isoeuphorbetin, esculetin (C,H~O,), and daphnetin 
(C,H,O,). 

Copyright 1999 by CRC Press LLC



Eu~horb f  asteroid 

OH 

Euphorbet i n  

7-Hydroxyl a thyro l  

Isoeuphorbet i n  

Therapeutic Uses: The herb is used as a diuretic to remove edema, to eliminate 
blood stasis, and resolve masses. 

Three other herbs in the genus Euphorbia are also used in Chinese herbal 
medicine as diuretics. They are: 

CAN SUE1 ( *&) 

The dried tuberous root of Euphorbia kansui Lion. 

Chemistry: The root contains a-euphol (C,,H,,O), t kucallol, a-euphorbol 
(C,,H,,O), kansuinine A (C3,H4,,01,), and kansuinine B (C,,H,,O,,). The latter two 
are both steroid derivatives and are very toxic. 
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R =  R1= RZ=  

20-Deoxylngenol H H H 

G e r i v a t i v e  1 COC& H ti 

D e r i v a t i v e  I 1  H COC6H5 H 
Ingenol H H OH 
O e r i v a t i v e  I 1 1  H OCOCH 

C O ( C H = C H ) ~ ( C H ~ ) , C ~ ~ ,  

Actions: In addition to its diuretic effect, the water-based extract of this plant 
can enhance immune modulation by macrophages." 

ZE QI ($:&) 

The plant of Euphorbia helioscopia 1. 

Chemistry: This plant contains phasin, tithymalin, and heliscopiol (C2,H,,0) 

HOmeo~ 
galact -0 0 galactose 

Tithymalin 

HUO YU J I N  ( A  g$@) 
The plant of Euphorbia antiquorum 1. 

6-Amyrin Cycloartenol 
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SHAN ZHU YU ( &$ &) 

The dried sarcocarp of Cornus officinalis Sieb. et Zucc. 

Chemistry: The herb contains the following glycosides: morroniside (C,,H,,~,,), 
7-0-methyl-morroniside (C,,H,,O,,), sworoside (C,,H,,O,), and loganin 
(c,,H,,O,,). The leaf of Cornus contains longiceroside (C17H2401J. 

o 41 ucose 

R= 

Morronl side H 
7-0-Methylmorroniside CH3 

Actions: Shan Zhu Yu has been observed to increase urine flow. Additionally, 
it lowers blood pressure. 

Therapeutic Uses: This herb is prescribed as a diuretic, to treat dysmenorrhea, 
and to arrest spontaneous emission and perspiration. 

BAl M A 0  GEN ( 

The dried root or rhizome of lmperata cylindrica (1.) Beauv. var. 
major or I. cylindrica Beauv. var. koenigii Durand 

Chemistry: There are several substances that have been isolated from the root. 
They are as follows: 
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R = R = 

Fernenol OH Arbor in01 6-H, a-OH 

Arundoln 0CH3 Arbor ino  6-H, a-0CH3 
methyl  e s t e r  

Arbor inone 0 

G l u t l n o l  6-OH, a-H 

C y l i n d r l n  S imiareno l  

Actions: The herb has a diuretic, hemostatic effect. It is also antibacterial. 
The herb has immunoregulating activity and can significantly raise the phago- 

cytic rate in mice as well as the number of T lymphocytes, and facilitates IL-2 
formation.5 It shows an inhibitory activity against platelet aggregation and has a 
vasodilating effect.' 

Therapeutic Uses: This herb was used to remove heat and to promote secretion 
and urination in acute and chronic glomemlonephritis. It is widely used in Vietnam 
as a diuretic drug. In addition, it is also used to treat acute toxic hepatitis and 
measles. It is given as a dose of 250 to 500 g in decoction. 
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Table 27.1 Other Diuretic Herbs 

Name Source Part Contains Action and uses 

Yu Min  Zu Zea mays L. Dried style, Glucoside (1 .l5%), 
( %+$# 1 and stigma saponin (3.1 8%), 

fat (2.5%), and 
essential oil 
(0.1 2%), 
cryptoxanthin, 
vitamin C, and 
vitamin K 

Fu P i 3  Spirodela Whole plant K+ acetate, KCI, I,, 
( 3 %  ) polyrrhiza some flavoids 

Diuretic and 
antihypertensive, 
choleretic; used in chronic 
nephritis; removes edema; 
treats hypertension, 
jaundice, and chronic 
cholecystitis with gallstone 

Diuretic, induces 
diaphoresis, promotes 
eruption, dispels wind; 
used to treat nephritis and 
measles 
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HERBS AFFECTING THE UTERUS 

The herbs that were generally used in Chinese traditional medicine to treat obstetric 
and gynecological problems were reputed to make stagnant blood come to life, 
relax the uterus, stabilize pregnancy, regulate the menstrual cycle, and increase 
circulation to the uterus. Each of the herbs described here may have different 
mechanisms of action and different uses in various female ailments. 

DANG GUI (4 $9) 
The dried root of Angelica sinensis (Oliv.) Diels. 

Figure 28.1 Dang Gui root. 

Chemistry: This is the most popular of Chinese herbs, and is widely used by both 
the Chinese and the Japanese. It contains a significant quantity of vitamin B,, and 
vitamin E. It also contains ferulic acid, succinic acid, nicotinic acid, uracil, adenine, 
butylidenephalide, ligustilide, folinic acid, and biotin. In addition, the herb also 
contains a polysaccharide with a molecular weight of approximately 3000. 
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phthallde carboxylic acid 

Actions: There are two components of the herb which exert a stimulating or an 
inhibiting effect on the uterus. The water-soluble and nonvolatile component 
causes stimulation, while the alcohol-soluble component, which is an essential 
oil with a high boiling point, exerts a pharmacological action of inhibiting or 
relaxing the uterus. This component increases DNA synthesis in the uterine tissue 
and increases its growth. The uterine relaxing effect can be potentiated by 
tetramethypyrazone, an active principle isolated from Ligusticum. 

Dang Gui can prolong the refractory period of the myocardium and lower 
blood pressure. It dilates coronary vessels and increases coronary flow. The herb 
also reduces the respiratory rate. Rabbits injected with a water-based extract of 
Dang Gui show a marked protective effect against myocardial dysfunction and 
myocardial injury induced by i s~hemia .~  It also prevents the development of severe 
hypoxic pulmonary hypertension by improving heart function. 

Because of its high vitamin BIZ content (0.25 to 0.4 pgA00 g dried root), as well 
as its content of folinic acid and biotin, the herb exerts a remarkable stimulating 
effect on hematopoiesis in the bone marrow. It also exhibits an antiplatelet action, 
inhibiting the release of 5-hydroxytryptamine (5HT) from platelets. 

The polysaccharide of Dang Gui can enhance hemopoiesis by directly or 
indirectly stimulating macrophages, fibroblasts, erythrocytes, granulocytes, and 
lymphocytes, and can induce an increased secretion of some human growth 
factors from muscle  tissue^.^' In addition, the polysaccharide exhibits an immu- 
nostimulating activity and blood-tonifying effect.' 

A water-based extract of the herb can increase IL-2 production, which can be 
totally abrogated by PGEz.20 The herb also markedly inhibits the formation of 
thromboxane-A2 (TXA-21, and only mildly affects the formation of PGI,." 

The herb would significantly lower the prothrombin time during the oral 
anticoagulant therapy of warfarin, but by itself has little effect.I0 

Sodium fetulate, another bioactive ingredient of Dang Gui, has a hepatic 
protective effect by preventing the depletion of liver glycogen and glutathione.'" 
Chronic cirrhotic patients with portal hypertension received an intravenous infu- 
sion of Dang Gui extract at a rate of 20 mg/kg/min. A significant improvement 
was observed, with a decrease of both arterial and venous pressure.5 

Other effects include lowering blood cholesterol. In experiments with animals, 
5% Dang Gui mixed in animal food has reduced atherosclerosis formation. In 
addition, the herb has anti-inflammatory, analgesic, and antibacterial properties. 

The herb is claimed to be effective in the treatment of systemic lupus eryth- 
rematosus (SLE). Dang Gui extract improves defective in  uitro IL-2 production in 
patients and prolongs the life span of experimental animals. 
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Toxicity: The MLD of Dang Gui extract in mice is 0.3 to 0.9 g/10 g body weight. 
Intravenous administration of the essential oil of Dang Gui extract in doses of 
I mlikg to animals can cause a drop in blood pressure and depression of 
respiration. An alcohol-based extract of the herb is much more toxic; at a dose 
of 0.06 to 0.2 mlikg it can cause death of the animal due to respiratory arrest. 

Adverse effects include excessive bleeding and, occasionally, fever. Both of 
these effects probably involve hypersensitivity to the herb. 

Therapeutic Uses: This herb is very popular in the treatment of women's diseases. 
In cases of irregular menstruation, it regulates bleeding, reduces pain, and relaxes 
the uterus. Furthermore, it has a hematopoietic effect useful in the treatment of 
anemia, which is commonly observed in cases of dysmenorrhea. 

It is used in the treatment of thrombophlebitis, neuralgia, and arthritis. A 25% 
Dang Gui extract has been injected intravenously directly into joints or as a nerve 
block, with reportedly successful results. 

It has been used to treat chronic nephritis, constrictive aortitis, and anemia, 
especially pernicious anemia and folic acid deficiency anemia. It is reported to 
be effective in treating skin diseases, including eczematous dermatitis, neurodermic 
dermatitis, and psoriasis. Other infectious diseases, including dysentery and hep- 
atitis, have also been treated with the herb. 

Many formulas containing Dang Gui are recommended by Chinese pharma- 
copoeias in the treatment of female ailments. Tablets made from Dang Gui extract 
(0.5 g) are administered in doses of 2 tablets twice a day, in the treatment of 
dysmenorrhea. The herb is also available in injection form (10% or 25Oh), at 20 
mljampule; this is administered intramuscularly or intravenously. 

One of the old folk recipes, Gui Pi soup (igJf$, containing Dang Gui and 
ginseng, licorice, and polygala root, used in the weakness of spleen and heart 
marked by severe palpitation and insomnia, also treated metrorrhagia, dysmen- 
orrhea, and menopausal syndrome. 

A formula containing Dang Gui, Paeonia, Ligusticum, and Astragallus is used 
to treat infantile pneumonia and shows a significantly increased activity of SOD.27 

In the Treatise ofHarmful Cold written by Zhang Chong Jin in the 3rd ceztury 
A.D., Dang Gui was the chief ingredient of Dang Gui Sini soup @&f~@,  
claimed to warm the channels, to dispel cold, nourishing the blood and promotmg 
blood circulation. Dang Gui has been recomended to treat Raynaud's disease, 
thrombolic phlebitis, dysemenorrhea, neuralgia, lumbago, and gastrointestinal 
ulcers.24 

YI MU CAO (&a$ ) 
The dried aerial parts of Leonurus heterophyllus 

Chemistry: This herb contains several alkaloids, including leonurine (0.01% of 
the herb by weight), stachydrine, leonaridine, and leonurinine. In addition, vitamin 
A and fatty oils are present. 
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Leonurine Stachydrine 

Actions: The herb stimulates uterine contractions. The action is similar to that 
of oxytocin, but weaker. Furthermore, it has a stimulating effect on histaminic H, 
receptor and a-adrenergic receptor of the uterus.l5 Small doses of Yi Mu Cao can 
stimulate the heart, while large doses will inhibit it. It is a vasodilatating agent 
and can lower blood pressure. It can hemolyze red blood cells, even at a 
concentration of 0.5 to 1 mdml.  

The herb stimulates the respiratory center directly; both the rate and amplitude 
increase. Vagoectomy does not affect the stimulatory effect. 

The herb stimulates the proliferation of T cellsZZ and plays a chemopreventive 
role in prevention of mammary tumor and uterus in mice.I2 

Leonurine causes a stimulation of the skeletal muscles, followed by a depres- 
sion of the neuromuscular junction, producing a curare-like effect. In addition, 
leonurine is an effective diuretic, and can increase urine output by more than 
200 to 300%. 

Last, the herb exhibits antibacterial properties. 

Therapeutic Uses: This herb was used to activate blood flow and remove blood 
stasis. It is used to treat irregular menstruation and postpartum bleeding, and to 
bring the uterus back to normal size after delivery. 

It is administered in the form of an extract which is taken in doses of 5 to 10 
ml t.i.d. or in the form of pills which are taken in doses of 1 to 2 pills b.i.d. In 
the treatment of acute nephritis, the herb is decocted in doses of 30 g, drunk 
daily to produce a diuretic effect and remove edema. 

HONG HUA (,h.$) 
The dried flowers of Carthamus tinctorius L. 

Chemistry: Approximately 0.3% of the flower petal consists of the glycoside 
cartharmin. This is a a yellow substance; enzymes inside the petal can change 
the color by producing carthamone and carthemidin. Other substances isolated 
from the flower include neocarthamin and safflower yellow, which is actually 
made up of four different yellow substances. In addition, two new quinochalone 
glycosides and erythro-alkane-6,8-diole have also been isolated from the flower 
of Carthamus tinctorius. The safflower seed is also rich in linoleic acid oil. 

Recently, from the flower petal of Carthamus tincton'us grown in Xinjiang 
Province of China, an active principle, safflomin A, has been isolated. 
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Carthamin, (yellow color) Carthamone (red color) 

Carthamldin (colorless) Isocarthamldln (colorless) H 
Neo-carthamln (colorless) -glucose 

R= R1= R p =  
Matalresinol -glucose H H 

'OCMI c::? o R 2-Hydroxyarctl monogl ucoslde In CH3 -glucose OH 

Safflomin A 

Actions: In small doses, this herb causes a rhythmic contraction of the uterus. 
When the dose increases, the tone of contraction increases, until the uterus finally 
reaches a convulsive condition. 
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The herb stimulates the heart in small doses and inhibits it when the dose is 
increased. The water-based extract of the herb causes coronary dilatation, increases 
tolerance to oxygen deprivation, and prolongs the survival time. The herb can 
also lower blood pressure; its duration of action is relatively long. 

The quinochalcone glycosides of this plant have a potent Ca2' antagonistic 
effect.I3 They also exert an antihypertensive effect by reducing plasma renin 
activity and angiotensin I1 level in spontaneously hypertensive rats <SHR).8 

Hong Hua has been observed to prolong blood coagulation time and inhibit 
platelet aggregation. It lowers plasma cholesterol and triglyceride levels. In addi- 
tion, it causes bronchial contraction. 

The herb has anti-inflammatory and analgesic action and can inhibit carcino- 
genesis on the skin.*3 The linoleic acid oil of the safflower seed can effectively 
decrease the severity of clinical autoimmune encephalomyelitis by enhancing 
T cell proliferati~n.~ Clinically it has been used in the treatment of chronic nephritis 
and lupus erythramatosus.ll 

In addition, this herb is a Ca2+ channel inhibitor and can prevent Ca2+ release. 
It exhibits antihypertensive and platelet aggregration properties, and reduces 
plasma renin activity in spontaneous hypertensive rats (SHR). Zhao et a1.25 reported 
that this herb markedly inhibits lens aldose reductase, and is beneficial in the 
treatment of diabetic retinopathy. 

Therapeutic Uses: This herb is reputed to promote blood circulation, remove 
blood stasis, and restore normal menstruation. It is claimed to be especially 
effective in the treatment of dysmenorrhea and menopause. It was also used in 
angina pectoris to increase the coronary circulation. 

In the treatment of cerebral thromosis, this herb is given in the form of a 50% 
injection solution, diluted with 10% glucose solution for intravenous infusion. 
Hong Hua injection ampules (5%) are also available for intramuscular injection; 
the standard dose is 2 ml, given in the treatment of neuralgic dermatitis, or to 
relieve pain due to hematoma swelling. 

XlANC FU (4 fij ) 
The dried tuber of Cyperus rotundus 1. 

Chemistry: Approximately I% of the tuber's weight consists of an essential oil. 
The major components of the oil are a- and P-cyperene (30 to 40%), a- and P- 
cyperol (40 to 49%), and cyperoone (0.3%) 

R = 

Cyperene "2 Cyperol Patchoulenone 
Cyperotundone 0 
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Cyperoone Kobusone Isokobusone 

Copadlene Epoxyquaine Rotundone a-Rotunol a-OH 

6-Rotunol %-OH 

Actions: The water-based extract of the herb has an inhibitory effect on the 
uterus, causing uterine relaxation in both pregnant and nonpregnant women, and 
relieving pain. The herb can stimulate gastric and salivary secretion, and increase 
the motility of the stomach. In addition, it has an antibacterial effect. This herb 
also exerts antimalarial activity with an ED5, of lo4 to 104 M." 

Therapeutic Uses: Therapeutically, this herb is used to treat dysmenorrhea and 
other menstrual irregularities. In the Chinese pharmacopoeia, it was described as 
an agent to "smooth the liver, regulate the circulation of qi, normalize menstru- 
ation, and relieve pain. 

A popular remedy for female ailments is a decoction of 12 g of Xiang Fu, 12 
g Yi Mu Cao, 15 g Tan Seng, and 9 g of Bai Shao (peony root). 

TlAN HUA FEN (A$&@) 
The dried root of Trichosanthes kirilowiiMaxim or T. japonica Regel. 

Figure 28.2 The root of Tien Hua Fen. 
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Chemistry: This root grows wild in southern parts of China. It contains the protein 
trichosanthin, some polysaccharides, amino acids, and saponin. Trichosanthin, the 
active ingredient, is a simple protein with a mol wt of 24,000 and a pI value of 9.4. 

Actions: The herb has a stimulating effect on the uterus similar to that of oxytocin. 
Intravenous administration of the extract is very effective in removing chorioma, 
hydatid mole, and ectopic pregnancy. This herb is a successful abortifacient agent 
that can terminate early and midterm gestation. It was reported that in 100 cases 
of midterm gestation, trichosanthin (0.48 mg per gestation month) injected into 
the amnionic sac caused abortion in 99 cases by the 4th day after injection. 

The mechanism of this action occurs when trichosanthin causes structural 
damage to the trophoblastic tissue, thus impairing the function of the placenta. 
In addition, the serum hCG level decreased to half of its initial level within 24 h 
after administration. PGE and PGF,, levels in the amniotic fluid increased to twice 
their initial levels. Necrosis and tissue destruction resulted in a contraction of the 
uterus.Qiu et al.'" tried this compound in 402 cases and reported a 92.3% success 
rate in obtaining a complete abortion with no complications and very little 
bleeding. Some of the patients were in the 10th week of pregnancy. In follow- 
up studies, most of the women returned to their normal condition and in some 
cases, pregnancy had occurred. 

Trichosanthin, a ribosome-inactivating protein, can inactivate eukaryotic ribo- 
somes via its N-glycosidase activity. It is highly cytotoxic and shows a selective 
cytotoxicity to human macrophage/monocytes and has anti-HIV Tri- 
chosanthin is also an immunomodulating, antitumor, and anti-inflammatory 
agent.l4 It is also embryotoxic and teratogenic.' 

An immunotoxin formed by the conjugation of trichosanthin and B,IgG has 
been found to exhibit high affinity for cell surface antigen of animal carcinoma 
cells. In vitro studies show this immunotoxin markedly inhibits human colonic 
carcinoma cell lines and can prolong the survival time of tumor-bearing animals 
without obvious toxic effect to the host.'" 

Toxicity: This herb is a potent immunosuppressant and irritative agent. Overdos- 
age can cause a rise in body temperature, extreme malaise, sore throat, and severe 
headache. Hypersensitivity to the herb produces symptoms of itching, rash, local 
swelling, and irritation, especially after parenteral injection. 

The herb is eliminated mainly by renal excretion and partially by hepatic 
metabolism. Overdosage may cause renal and hepatic damage. 

Therapeutic Uses: The Ben Cao Kong M u  stated that this plant "can promote 
menstruation, facilitate the expulsion of the placenta, and has been used for 
hundreds of years to induce abortion." 

The herb is generally prepared in injection form. For deep muscular injection 
or intraamniotic injection, it is prepared at a strength of 5 mg/ampule and 
administered in doses of 5 to 10 rng, dissolved in 1 to 2 ml of saline. For 
intravenous infusion, 5 to 10 mg of the Tian Hua Fen injection solution is dissolved 
in 500 ml of physiological saline. 

purified trichosanthin is available in powder form. This is mixed with saline 
at 2 mg per ampule, for intramuscular or intraamniotic injection. 
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YUAN HUA ($& ) 

The dried flower buds and bark of Daphne genkwa Sieb. e t  Zucc. 

Chemistry: The flower bud contains several Ravoid glycosides. The hydrolyzed 
products of the glucosides include genkwanin, apigenin, hydroxygenkwanin, and 
yuanhuacine I. The herb also contains some oily substances which are quite toxic. 

" WH R= 
Genkwani n H 
Hydroxygenkwanin OH 

Actions: The herb increases uterine contractions. If taken in early pregnancy, 
this herb can poison the fetus and induce abortion. 

In addition, the herb exhibits antitussive and expectorant effects. It is an 
antibacterial agent and parasiticide, especially to ascaris. It exhibits diuretic and 
laxative, analgesic, and anticonvulsive properties. The LD,, of this herb in rats is 
9.25 g/kg (i.p.). Death occurs from convulsions and respiratory arrest. 

Therapeutic Uses: This herb has been used to induce abortion, by direct injection 
into the vagina or amniotic fluid. It is also used in chronic bronchitis as an 
expectorant. In addition, it is used to treat malaria, as an anthelmintic against 
ascaris, and in the treatment of cutaneous infections. It was also used to relieve 
toothache. 

The herb is available as an injection preparation of 80 pg/2 ml, for intrauterine 
or intraamnionic administration. 

The dried sclerotium of Claviceps purpurea, a parasite in the ovary 
of Secale cereale 

Chemistry: Several alkaloids have been isolated from this herb. These include 
six pairs of isomeric compounds: ergotoxine, ergothioneine, ergotamine, ergo- 
metrine, ergocryptine, and ergocristine. 
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R1= R2= 

Ergotarnine CH3 CH2C6H5 
Ergoslne CH3 CH2CH(CH3)2 
Ergocornine CH(CH3)2  C H ( C H 3 ) 2  

Ergocryptlne (H(CH312 CHtCHICH3)2  
Ergocrlrtine C H I C H 3 l 2  CH2C6H5 

HO R3= R4= 
Ergotamfnlne CH3 CH2C6H5 

0 Ergoslnlne CH3 CH2CH(CH312 
Ergocorninine CH(CH3)2  CH(CH3I2  

Ergocryptinine CH(CH3I2  CH2CH(CH3)2 

Ergocristinlne CH(CH3)2 CH2C6H5 

Actions: The alkaloids have many pharmacodynamic actions. Besides their 
a-adrenergic blocking action, they are potent uterine contracting agents. They 
constrict blood vessels and stop bleeding. 

The major toxicities are induction of early miscarriage or early delivery, and 
gangrene of the extremities. 

Therapeutic Uses: For hundreds of years, the herb was used in folk medicine to 
stop postpartum uterine bleeding and to contract the enlarged uterus. Ergotamine 
and its derivatives are still used in the treatment of migraine headache. 
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FERTILITY AND 
CONTRACEPTIVE HERBS 

China was traditionally a society in which a large family was the rule; for continuity 
of the family trec and a supply of manpower in farming, reproduction is a must. 
Couples without biological children were clearly atypical in the old feudal system 
and are rare in the present Socialism's one-child one-family regime. 

Physiologically, a woman's fertility revolves around her menstrual cycle; each 
month her ovaries produce an egg. The uterus is prepared for pregnancy by 
developing a suitable environment in which the fertilized egg will implant and 
grow. Fertilization and maintenance of pregnancy require a series of complex and 
interrelated events, including the male factors, spermatozoan numbers and nor- 
mality, and female factors such as the ovulatory mechanism and the quality and 
quantity of the cervical mucus. 

For centuries, herbs and plants were used by the Chinese, the early Greeks, 
and the Egyptians as fertilizing and postpartum agents. The mechanisms of action 
of those herbs are diverse. They may act on  the ovulatory phase, or by regulating 
the secretion of the mucus or stimulating the production and activity of sperma- 
tozoa. 

In addition to the uses of organotherapy (animal testes or adrenal glands) by 
Chinese folk medicine as hormonal replacements and the ginseng root as stimu- 
lating the gonadotropic hormone from the hypothalamus-pituitary axis, the herbs 
discussed in this chapter act on fertilization mainly through their phytoestrogenic 
activity, which not only acts on the target organ, the gonad, but also have effects 
at the level of CNS, through a feedback mechanism on  biosynthesis and release 
of hypothalamic gonadotropin-releasing hormone (GnRH) and/or pituitary gona- 
dotropic hormone (LH and FSH). 

For the last 50 years, contraception has become a major project of the World 
Health Organization (WHO), aiming to control the world's overpopulation. China 
champions the use of herbs controlling male fertility, rather than the female factors. 
This chapter will also discuss herbs as male contraceptive agents. 
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SOYBEAN @ 8 ) 
6 .  

The seed of Glycine soja, a leguminous plant widely cultivated 
in China and America for dietary purposes 

Chemistry: In addition to its richness in protein, the seed contains several 
glucosides, whose hydrolyzed aglucones are the isoflavone derivatives, genistein 
and daidzein, which occur in the amount of 980 pg/g and 800 pg/g of soya flour, 
respectively. 

1:enlstein Daidzein 178-Es tradiol 

Diethylstilbestrol 

(DES) 

Actions: Soybean is one of the major dietary products consumed by the Chinese 
and Japanese. Its isoflavone principles, both genistein and daidzein, possess a 
phytoestrogenic property. Structurally they are more similar to the synthetic 
nonsteroid estrogen, diethylstilbestrol (DES). 

Phytoestrogens have been shown to influence vitually every aspect of the 
mammary reproductive process through their effect on morphology and physiol- 
ogy of reproduction organs and alteration of sexual behavior. They can lower the 
viscosity of the cervical mucus, acting as uterotropic agents to increase the uterus 
weight." 

Rats fed a daily diet of soybeans show an increase in plasma levels of LH, 
FSH, and progesterone, while prolactin decreases. It acts at the level of the 
hypothalamus and pituitary to alter gonadotropin secretion and serves both as 
agonist and antagonist, which is dose-dependent. 

Genistein and daidzein show a competitive binding for mammary tissue estro- 
gen receptors, raising the possibility of stimulation of estrogen-dependent neo- 
plasm. In large doses, these phytoestrogens inhibit breast cancer development 
and suppress tumor growth. 

In menopausal women, soybean can elevate the vasomotor system. Chinese 
used it for "hot flush," as effectively as premarin. 

In vitro experiments have shown that genistein exhibits a high ability to 
stimulate the transcriptive activity of human estrogen receptor, equivalent to 17% 
estradiol, but daidzein is only half as potent.18 Although it is only weakly estrogenic, 
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because of its selective affinity to estrogen receptors, in the presence of genistein 
there are fewer free estrogen receptors available for the natural estrogen. This is 
ultimately resulted to a decrease in the response to estrogen stimulation. This 
explains how the phytoestrogens exert their biological activities, including their 
antiangiogenic, anticarcinogenic, and enzymatic effects. 

Soybean and its isoflavone derivatives can prevent cancer in various organ 
systems. In the diet, food containing large amounts of soybean product are 
associated with overall low cancer mortality rates, particularly for cancer of the 
colon, breast, and prostate. Statistical evidence shows that the Japanese have a 
lower mortality rate from cancer than Americans or Western Europeans. In studies 
on female volunteers, Lu et aI.l7 found that soybean consumption could reduce 
the plasma level of 17P-estradiol and adrenal androgens and increase the length 
of menstrual cycles of the volunteers, resulting in a decreased risk of breast cancer. 

Genistein's protective effect against cancer may be partially due to its inhibition 
of the metabolism of growth-promoting steroid hormone by inhibiting 5a-reduc- 
tase and 17P-hydroxysteroid dehydr~genase.~ 

As a very useful biochemical tool, genistein, but not daidzein, is a potent 
inhibitor of protein tyrosine kinase (PTK), which plays an important role in cell 
growth and smooth muscle contraction. Because of this inhibitory effect, genistein 
can cause an apoptosis of cancer cells and reduce the proliferation of human 
malignant glioma cells. 

Through its inhibitory effect on PTK, genistein significantly blocks TNF and 
NOS production and attenuates coronary arterial r e l a ~ a t i o n . ~ ~  As in the cases of 
insulin-dependent diabetes mellitus (IDDM), genistein can prevent islet inflamma- 
tion and P-cell destruction by inactivating PTK, resulting in a reduced formation 
of nitric oxide (NO) and PGF,.2 

Feeding male and female monkeys with soybean meal has shown a significant 
reduction of LDL and VLDL cholesterol concentration and an increase in HDL 
cholesterol level, especially in female animals. There is a lowering of the total 
plasma cholesterol level and lessening of cardiovascular risk factors without a 
deleterious effect on the reproduction system.' 

Genistein also inhibits mammalian facilitating hexose tranporter and deoxy- 
glucose uptake by golden hamster ovary cells.27 

The soybean glucosides are rapidly hydrolyzed in the alimentary tract and the 
isoflavone aglucones are absorbed completely into the body fluid. Some are 
metabolized in the liver in glucuronate form, and others are excreted from the 
urine in unchanged form. A high-fiber diet could interfere with the absorption of 
genistein and reduce plasma concentration and urinary excretion.2h 

The following are plants which contain phytoestrogenic compounds: 

RED CLOVER 

Trifolium pratense Linn. 

Chemistry: Approximately 0.17% of the dry matter is phytoestrogens; among them, 
0.04 to 0.08% is genistein, 0.02 to 0.03% is daidzein, and the rest is formononetin. 
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Formonone t  i n  Equol 

Actions: The herb has a stimulating effect on female reproductive organs. Ova- 
riectomized ewes fed with red cover silage showed signs of change of the 
reproductive organs, e.g., a change of the color of vulva and enlargement of 
uterus and vulva.21 

CHAPARRAL 

A dominant desert shrub, Larrea tridentata 

Chemistry: The plant contains several phenolic components, including lignans 
and flavonoids, nordihydrogualaretic acid (NDGA), and didehydrolarreatricin. 
Recently, an anti-HIV active principle has been isolated from the plant.' 

Nordihydrogualaretic 
a c i d  (NDCA) 

Didehydrolarreatr ic in  

Actions: The plant has been used as a contraceptive agent in Mexico and shows 
some uterine-relaxation activity. Structurally its phenolic component, nordihy- 
drogualaretic acid (NDGA), is similar to the nonsteroid estrogen, diethylstilbestrol; 
it is estrogenic and has anti-implantation activity.22 

The herb inhibits HIV-regulated transactivation in vivo and induces protection 
of lymphoblastoid cells from HIV killing.8 In addition, the water-based extract of 
this herb shows antibacterial activity. 

Feeding hamsters with the herb can prevent cholelithiasis occurrence and 
reduces the possible risk of hyperplasma of reproductive organs.' 

The herb also possesses an antioxidant effect and may cause kidney toxicity 
and nonviral hepatitis. 

Copyright 1999 by CRC Press LLC



GOSSYPOL (+$* ) 

A compound derived from the seed, stem, or root of the cotton 
plant Cossypium 

Figure 29.1 Mian Hua Gan, the root of Gossypium herbaceurn. 

Chemistry: Gossypol (C3,H3,0d is a yellowish binaphthol compound isolated 
from the seed, stem, or root of the cotton plant. 

Gossypol 

Actions: Gossypol and its enantiomers have antifertility and antisteroidogenic 
activity in both male and females. But the (-1 gossypol is the potent one; it 
markedly inhibits progesterone production" and inhibits hCG-induced testosterone 
production by canine testicular intestitial cells.1y 

This compound suppresses spermatogenesis very effectively. In China, it has 
been widely used as an antifertility agent in men. It was recommended that it be 
given in the form of gossypol acetic acid or gossypol formic acid, 20 mg/d for 
75 d. After treatment, sperm count decreased tremendously. 
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Figure 29.2 The effect of gossypol on 02, phosphorylation, and P I 0  ratio of sperm cells. 
(From Xue, S. P. et al., in Advances in Chinese Medicinal Materials Research, Chang, H. 
M. et al., Eds., 1985, Figure 7. With permission.) 

This agent causes damage to the testicular mitochondrial ultrastructure, and 
uncouples mitochondrial respiration and oxidative phosphorylation.2"t especially 
diminishes the mitochrondrial energy-linked enzymes, ion regulatory enzymes, 
and spermatogenetic enzymes, LDH-X. All of these actions suggest that testicular 
mitochondria might be the target organelles for go~sypol.~" 

Male rats fed with cotton seed meal or gossypol show a reduction of dynein 
content in their spermatids, especially the microtubular dynein which is more 
vulnerable than that of spermato~ytes.~5 It decreases glucose and fructose metab- 
olism in human spermatozoa, indicating an action on  energy-related enzymes. It 
also inhibits glycolysis and oxidative phosphylation and electron transport of nerve 
cells. It shows great cytoxicity and antiproliferation against human glioma cell 
lines3 Thus, gossypol is a promising therapeutic agent for primary CNS malig- 
nancies. 

Both gossypol and its metabolite, gossypolone, can suppress DNA synthesis 
in all human breast cell  line^.^,'^ It has been reported that gossypol-containing 
milk from Brown dairy cows that have been treated with cottonseed has a 
chemopreventive effect on human breast cancer." It is therefore recommended 
for use in the treatment of drug-resistant carcinoma. 

Gossypol blocks neuromuscular transmission without affecting nerve conduc- 
tion; neostigmine does not block this action. This suggests that gossypol is 
primarily a presynaptic blocking agent; it has been speculated that this effect is 
due to a decrease in Ca2+ uptake by the mitochondria at the presynaptic endings. 

Gossypol inhibits Na/K ATPase activity by a noncompetitive mechanism. The 
mechanism of action is unclear. In addition, it selectively inactivates the isozymes 
of lactate dehydrogenase (IC5, = 50 to 70 PM).~" 
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At a dose of 20 to 30 mg/kg in rats, gossypol has no effect on LH, FSH, and 
PRL serum concentrations. It also has no effect on serum testosterone level, causing 
at most a slight increase. 

Gossypol also has an effect on females. At high doses, it can interrupt early 
pregnancy in female rats. This is due to its antiprogesterone and anti-corpus luteum 
effect. Peng et aL23 reported that the endometrium became atrophic when the 
animals received a dose of 30 mg/kg/d for 8 consecutive weeks. Similar results 
were reported for human subjects. 

In addition, gossypol and its enantiomers have anti-HN activity: they can 
inhibit replication of HIV-1 in cell ~ u l t u r e . ' ~  

Toxicity: This compound was used in China as a contraceptive, with the gov- 
ernment's approval. It is reported that the herb does not affect blood pressure, 
hemoglobin, body weight, or plasma Kt levels. However, some general complaints 
included fatigue (13%), gastrointestinal disturbances (7%), and a decrease in libido 
(9%). 

The most difficult problem is that the spermatogenic depression may become 
permanant, or the recovery less rapid than expected. Within 12 months after 
stopping administration, more.than 50% of persons still showed a zero sperm 
count. This is quite discouraging. 

A diterpenoid tripoxide isolated from the root 
of Tripterygium wilfordii Hook. 

Tripchlorolide (T4) 

Actions: In 1986, Chinese investigators reported that the water-based extract of 
Tripteygium wilfordii can produce a reversible antifertility effect in both men 
and male rats; this finding has stimulated worldwide interest. One of the active 
ingredients of the plant is tripchlorolide, which is 400% more potent than the 
multiglycosides of this plant in terms of antifertility effect and acts mainly on 
metamorphosing spermatids and testicular and epididymal spermatozoa, with 
exfoliation and inhibition of basic nuclear protein turnover of later ~permatids.3~ 

Tripchlorolide inhibits spermatogenesis more potently than gossypol. It is a 
potent cytotoxic agent against germ cells in rats and causes interruption of nuclear 
protein transition of testes spermatids, leading to infer ti lit^.^ It is mutagenic and 
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can inhibit mitochondrial LDH and LDH-X activity, but it exerts little effect on 
other enzymatic activity of the liver and kidney.'" 

Male rats receiving tripchlorolide at a dose of 0.1 mg/k/d for 3 weeks show 
a significant decrease of hyaluronidase activity of the testes and epididymides, 
and also a decrease of glutathione (GSH) content in sperm at id^.^^ It  also causes 
significant epididymal spermatozoa1 damage in rats after treatment with this agent 
at a dose of 0.05 mg/k/d for 7 ~ e e k s . 3 ~  

Tripchlorolide also possesses an anti-inflammatory and antirheumatoid arthritis 
effect by inhibiting PGE, production of synovial cells. Like other diterpenoid 
derivatives of Tn'teygium, tripchlorolide has immunosuppressive activity, but the 
dose of the immunosuppressive effect is 12-fold greater than that producing the 
antifertility effect. Therefore, it is considered safe for use as a contraceptive. 

CELASTROL (*%a@-) 
A sapogenin compound isolated from the root 
of Tripterygium wilfordii 

Celastrol 

Actions: This agent has an antifertility effect, much stronger than that of gossypol. 
It decreases guinea pig sperm motity and inhibits spermatozoal func t i~n .~ '  

In addition, it inhibits peroxidation of the mitochondrial membranes by direct 
radical scavenging and prevents the attack of oxygen radicals on  the inner 
mitochrondrial membrane by increasing its negative surface charge.24 

APPENDIX: HERBS PROMOTING MILK SECRETION 

The dried seed of Vaccaria segetalis (Neck.) and 
C! pyramidata Medic. 
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Gypsogenin Vaccarin 

Therapeutic Uses: It is used to activate blood flow and promote milk secretion. 
It was commonly used to treat amenorrhea and breast infections. 

Vaccaria seed plaster has been used by Chinese acupuncturists, applied to 
certain acupoints of the ear, as a way to enhance acupuncture efficacy. 
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THE 
HEMATOPOIETIC SYSTEM 
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HERBS PROMOTING 
BLOOD FORMATION 

Chinese herbal practitioners use the term "hollowness of the blood", to refer to 
a number of conditions, including anemia, hemorrhage, and many disorders 
involving the blood or originating from the heart, liver, spleen, kidney, or bone 
marrow. Such "hollowness" or weakness is often seen in gynecological problems 
such as menstrual irregularity, and in infectious diseases. The signs or symptoms 
described as "hollowness" are the loss of facial color, lack of freshness and 
brightness, dizziness, and heart palpitations. 

The herbs described in this chapter are used to combat such illness, to produce 
an antianemic effect, and to promote leukocyte formation. 

Gelatin from the skin of the ass, Equus asinus (Equidae) 

Chemistry: The major components are the hydrolysis products of gelatin, amino 
acids. and CaZ+ ion. 

Actions: Recent clinical trials in China reported that this "herb" exhibits several 
actions. The primary action is hematopoiesis. It stimulates the formation of red 
blood cells and hemoglobin in the bone marrow. It is effective in the treatment 
of hemorrhagic anemia. In addition, it has a hemostatic effect, but does not change 
clotting times. It improves the muscle tissue regeneration. 

The herb also has an effect on Ca2+ metabolism. It increases intestinal absorp- 
tion of CaZ+ and decreases urinary excretion of Ca2+. 

Therapeutic Uses: According to Ben Cao Kong Mu, EJiao can arrest bleeding in 
cases of hematuria, hematemesis, bloody stool, dysmenorrhea, and postpartum 
bleeding. It was claimed that EJiao can treat all kinds of Feng or "wind"-related 
illness, which were believed to be caused by climate or allergy, and occurs in 
both sexes. It is also used to treat joint pain, edema, asthma, and septicemia. 
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This herb is given in doses of 6 to 9 g, dissolved in wine or water and taken 
daily. This was recommended to improve blood tone, arrest bleeding, replenish 
vital essence, and "moisten" the lungs. 

JI XUE TENG (d$&j&) 
The dried stem of Spatholobus suberectus Dunn. (Leguminosae) 

Chemistry: The major components are friedelin, taraxerone, and other alcoholic 
derivatives. 

Actions: The herb can slow the heart rate and lower blood pressure. The water- 
based decoction of ji Xue Teng can stimulate rhythmic contractions of the uterus. 
Large doses can cause a convulsive contraction. It is antibacterial, especially against 
staphylococci. 

Therapeutic Uses: Traditional Chinese medicine prescribed the herb to improve 
blood tone and activate blood flow, and to relieve rigidity of muscles and joints. 
It is used in leukopenia, and malnutritional or hemorrhagic anemia. 

The standard dose of this herb is 60 to 120 g made into a decoction and taken 
daily. It is also prepared in the form of a syrup (2 g/ml), administered in doses 
of 10 to 20 ml t.i.d., or in the form of 1-6 tablets, taken in doses of 4 to 8 tablets t.i.d. 

Fruit of glossy privet, from Ligustrum lucidum Ait. 

Chemistry: The fruit contains the glycoside nuzhenide, oleanolic acid, and ursolic 
acid. 

Actions: The herb has been observed to increase leukocyte count. It is a cardiac 
tonic and diuretic. In addition, it exhibits antibacterial effect. The herb has 
antitumor effect via augmentation of phagocyte and lymphokine-activated killer 
cells activity.' 

Therapeutic Uses: Nu Zhen Zi is used in the treatment of leukopenia, chronic 
bronchitis, and acute dystery. The Chinese pharmacopoeia also recommended it 
to improve the tone of the kidneys, replenish the vital essence, nourish the liver, 
and improve visual acuity. 

The herb is generally administered as a decoction of either 60 g of the bark 
or 90 g of the leaf; taken 3 times a day for 10 consecutive days. 

The dried tuberus root of Stephania cepharentura Hayata 

Chemistry: The root contains several alkaloids, including cepharanthine, cycleam- 
ine, isotetrandrine, berbamine, and cepharamine. 
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Actions: The herb has been observed to stimulate leukocyte format~on in bone 
marrow, and to promote regeneration of red blood cells and hemoglobin. It has 
antibacterial effects, especially against the tubercular bacillus. It is an antitoxin 
effective against tetanus and diphthera toxins. In addition, it promotes muscle 
relaxation. 

The active principle of this herb is the alkaloid, cepharanthine, which acts on 
human B cells as an immunomodulating agent and potentiates the bactericidal 
effect of metylglyoxal-Bis on Staphylococcus a u r e ~ s . ~  

Cepharanthine can partially reverse vincristine-resistance in human glioma 
cells,' and enhance the therapeutic effect of 5FU by increasing 5FU content in 
cancer cells.4 

A combination of cepharanthine and minoxidil exhibits a direct stimulating 
effect on cell proliferation and delayed initiation of differentiation and keratini- 
zation of skin cells.5 

Therapeutic Uses: The herb is used to treat leukopenia, acute hepatitis, bacterial 
dysentery, epidemic parotitis, and neurodermatitis. It is also prescribed in cases 
of bleeding and blood stasis. 

The standard dose is 40 mg of cepharanthin, taken either orally or by intra- 
venous iniection 
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IMMUNOENHANCING AND 
IMMUNOSUPPRESSING HERBS 

The immune system is a remarkable defense mechanism. It not only plays a role 
in protecting against microbial infection, for example, in its deficiency, as in the 
case of acquired immune deficiency syndrome (AIDS), where the body has lost 
its weapon to protect against bacterial invasion, it also plays an important role in 
cancer prevention, preventing the growth of tumor cells. 

There is a wide range of distinct cell types in the immune system including 
the B lymphocytes, which function to recognize antigens and to produce humor 
antibodies, and the T lymphocytes which, particularly the CD4' T-cells, are the 
major regulatory cells of the immune system and the site of secretion of several 
lymphokines. There are also many other accessory cells mediating important 
functions in the immune system. They are macrophages, natural killer (NK) cells, 
mast cells, basophils, and granulocytes. 

For thousands of years, Chinese folk medicine had considered certain herbs 
to be very helpful in stimulating body resistance or to desensitize certain illness. 
In the last 2 decades, investigators have shown great interest in the mechanism 
of action of those herbs and the understanding of immunomodulation. This 
extends further into the field of cancer prevention and allograft organ transplan- 
tation. 

Herbs discussed in this chapter affect the immune system either directly or 
indirectly by stimulating or inhibiting the biosynthesis of cytokines, such as IL, 
TNF, and interferon. Many of them have been listed in other chaptercs) with other 
specific pharmacological functions. 

GANODERMA POLYSACCHARIDES (GPS) 

Total polysaccharides isolated from Canoderma lucidum (Fr.) Karst. 
(see Chapter 6) 

Actions: This herb has an antitumor immunopharmacologica1 effect, promoting 
an overall activity of physiological systems known as "activating agents", which 
include NK cells, the macrophage cell system, cytotoxic T lymphocytes, lymphokine- 
activing- killer (LAK) cells, tumor-infiltrating lymphocytes (TIL), interleukins (ILS), 
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and many other ~ytokines.~' It exerts a synergistic effect with other anticancer 
chemotherapeutic agents or radiotherapy, to augment the clinical therapeutic effect 
in the treatment of cancer patients. 

The herb can improve the immune function in aged mice and restore DNA 
polymerase activity in ~plenocytes.~ Treatment of gamma-irradiated mice with this 
agent can increase the repair of damage to T cells and the spleen significantly.' 

The herb is a potent T cell activator, mediating its effect via cytokine regulation 
of integrin expression."t significantly increases IL-2 production of splenocytes 
and exerts a hydrocortisone-like effect on  inflammatory tissues. 

This herb has immunomodulating capacities and is mitogenic toward mouse 
splenocytes in uitro and immunosuppresive in uivo by reducing antigen-induced 
antibody formation and by preventing completely the incidence of autoimmune 
diabetes mellitus. 

On allogenetic tissue transplantation, the herb exerts a significant effect on 
cellular immunity, increases survival time, and reduces the chance of rejection." 

The herb also has an antihepatotoxic activity and radical-scavenging activity." 

EPlMEDlUM POLYSACCHARIDE 

isolated from Epimedium sagittatum Maxim. (see Chapter 5)  

Actions: The herb has a stimulating effect on the immune system and can enhance 
the immune response of stimulated DNA systems. It has been shown that the 
anti-H!V agent, AZT, could cause a reduction of DNA synthesis and IL-2 produc- 
tion. Epimedium polysaccharide can reverse this inhibitory effect and reduce the 
toxicity caused by AZT.4 

The herb can potentiate the PHA-induced IL-2 production of macrophage 
cells,2' and stimulate the migration of T lymphocytes from thymus to peripheral 
organs.23 

Clinical trials of this herb on 22 hernodialysis patients have shown that it exerts 
an immunoenhancing effect, improves the quality of life of the patients, and 
effectively reduces various disorders."' At the end-stage of kidney failure in these 
hemodialysis patients, the suppressed levels of sIL-2R and IL-6 returned to a 
normal range following treatment.2 

A novel homemade immunopotentiator, isolated from the cultured 
broth of buccal a-hemolytic streptococcus strain no. 33 

Chemistry: This herb is a polymannopeptide 

Actions: This herb has an immunomodulating effect and regulating activity on  
NK cell cytotoxicity. It can stimulate IL-I production and promote antitumor 
immunity.' On  cancer-bearing mice, it inhibits the growth of B16-F10 melanoma 
cells and exerts an antimetastasis activity.I2 
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Table 31.1 Effect of Peony Clycosides on NO and TNF Production 

Peritoneal Macrophages of Mice 
TNF Activityb No; Amountb 

Condition Drug (U/ml) (104 nMol/cell) 

Normal rats Saline 137.6 f 12.8 (5) 14.8 f 3.3 (5) 
Rheumatic arthritis rats Saline 205.1 f 9.5 (6) 86.6 f 8.6 (6) 
Rheumatic arthritis rats Peony glucosides 149.3 f 10.8 (6) 37.1 f 8.1 (6) 

-- - 

Vnduced by lipopolysaccharide (LPS). 
Mean _+ SD (number of animals). 

Data from Wang et al." 

PEONY CLUCOSIDES 

The total glucosides isolated from the root of Paeona lactiflora Pall. 

Actions: The total peony glucoside has an immunomodulating effect and exerts 
a negative regulating action on B lymphocyte proliferation and IL-1 production 
of macrophages. Studies on rheumatic arthritis in rats have shown that this 
compound can reduce the production of NO and TNF from the peritoneal 
macrophage cells and splenocytes to the level seen in normal rats.I8 Table 31.1 
summarizes such inhibitory effect of peony glucosides on NO and TNF production. 

Xu et a1.22 reported that this herb exerts an immunoregulating effect similar to 
that of melatonin, mediated through the pineal gland. 

This herb can restore the inflammatory synovial fibroblasts of rheumatic arthritic 
rats to the normal condition by reducing the NO and TNF production of mac- 
rophage cells, and exerts a therapeutic effect similar to that of indomethacinlY on 
patients having rheumatic arthritis. 

This herb has been shown to inhibit histamine release in rats' peritoneal 
exudate cells'5 and is used to treat allergy as a histamine inhibitory agent. 

The saponins isolated from Panax ginseng and Panax quinquefolius 
(see Chapter 1 )  

Actions: Ginsenoside, particularly Rg,, promotes phagocytosis of macrophages, 
mitogen-induced mitogenesis of T and B lymphocytes, and the production of 
antibodies. It is capable of enhancing the activity of NK cells, y-interferon- 
interleukin-2 regulatory network, inhibits the growth of transplanting tumors, and 
antagonizes the suppression of antibody-dependent cell-mediated cytotoxicity. 

Ginsenoside can partially restore the suppressed injured bone marrow function 
and enhance the production of IL-I, IL-3, and IL-6-like substances from immune 
cells, as well as promote the reactivity of murine splenocytes in bone marrow- 
suppressed mice.27 
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Figure 31.1 (From Tao, X.L. et al., 1. Pharmacol. Exp. Therap., 272,1305,1995. 
With permission.) 

Ginsenoside also acts to stimulate production of some cytokines from immune 
cells, to up-regulate the IL-2 gene expression at the ~ranslational level, contributing 
to the improvement of various immune functions. This effect is mediated through 
the neuroendocrine network. 

A diterpenoid tripoxide isolated from Tripterygium wilfordii Hook. 
(See Chapter 29 and Chapter 43.) 

T r i p t o l i d e  

Actions: Triptolide is one of the active nonalkaloid principles isolated from 
Triptergyium and possesses an extensive suppressive effect on immune function, 
especially on T and B lymphocytes. The inhibitory effect is direct and nonselective. 
It inhibits IL-2 production and IL-2R (receptor) expression by interferring with 
signal transduction of IL-2.5J6, 24 

Figure 3.1 illustrates the effect of triptolide and tripdiolide on IL-2 production 
of T-cells. 

At high doses, it exerts an anti-inflammatory effect by stimulating the pituitary- 
adrenal axis with little effect on PGE content of the inflammatory tissues.30 

Clinical trials show that it significantly inhibits the proliferation of peripheral 
blood mononuclear cells of rheumatic arthritis patients.25 After medication, patients 
usually indicate that their stiffness, walking, and hand grasping strength are 
improved and their inflammation index goes down.20 
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Triptolide can synergize the pharmacological effect of other immunosuppress- 
ing agents, especially cyclosporine. 

Toxicity: Triptolide is quite toxic. A dog or rat receiving a dose of triptolide of 
10 mg/kg/d would show significant toxic symptoms, including a high blood urea 
level and damage to the heart, liver, and kidney. This is usually reversible when 
administration stops. 

Approximately 28% of the patients taking this compound show some types of 
side effects, such as gastrointestinal disturbance, nausea and vomiting, ulceration 
of mouth mucosa, anemia, hypotension, and edema. Long-term therapy may cause 
mental fatigue and agranulocytic anemia. 

Therapeutic Uses: This agent has a potential therapeutic effect on some types of 
solid tumors, including breast and stomach carcin~ma.~ '  It is also used in the 
treatment of SLE nephritis patients at a dose of 30 mg/d, resulting in a significant 
lowering of CD8+Wt cell 

Because of its synergistic effect with cyclosporine, it is recommended to be 
used together with cyclosporine in allograft organ transplant, aiming to reduce 
the toxicity and resistance development of cyclosporine. 

Table 31.2 Other lmmunomodulating Herbs 

Herb Source Ingredients Effects and uses 

Forrnosanin C Paris formosana Dioscin, 
Hayata prosapogenin A 

Dong Seng Radix Saponins and 
c *  & 
fit 

Codonopsis alkaloids 
pilosula Nannf. 

Cang Zhu Root of Atracylone, 
(& x Atractylodes atractylodin 

chinensis 

Ci Wu lia Acanthopanax Polysaccharides 
polysaccharide senticosus 

Yu Gan Zi Seed, root, and Chebulinic acid, ($m fruit of kaemferol-3- 
Phyllanthus glucoside 
emblica 

Lentinan Lentinus adoles 
(Berk.) 

lrnmunomodulating on 
proliferation of mouse 
lymphocytes; increases 
3H-thyrnidine incorporation of 
Con A-stimulated 
lymphocytes3 

Stimulates erythropoeisis, 
lowers leukocytic count; 
reduces the 
immunosuppressive effect of 
radiotherapy in cancer-treated 
patients and delays 
hypersensitive reactions 

Improves defective IL-2 
production in patients of SLE, 
restores immunity in cancer 
patients; has mitogenic activity 

Inhibits proliferation of cancer 
cells and enhances body 
immune system 

Enhances NK cell activity and 
antibody-dependent cellular 
cytotoxicity, inhibits HIV-1 
reverse transcriptase14 

lmmunornodulating effect; 
stimulates T cells and increases 
TNF production 
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HEMOSTATIC A N D  
ANTISTASK HERBS 

Hemostatic herbs which promoted blood coagulation were used by Chinese 
herbalists to treat all types of hemorrhagic diseases. Traditional Chinese medicine 
considered bleeding to result from an overflow of blood from the circulatory 
system. It was speculated that there were three possible causes of bleeding, and 
three corresponding treatments: 

1. An internal "fire devil" which created either a negative or a positive fire 
that damaged blood vessels. The remedy for this condition was any herb 
with the ability to douse the "fire" of the liver, remove lung "heat," cool 
the blood, and stop the bleeding. 

2. Feebleness of qi, resulting in stasis in circulation leading to bleeding. The 
remedy for this type of "heat" was any herb capable of restoring the "tone" 
of qi, thereby removing the stasis. 

3. Stagnant blood in the vessels, resulting in an intravascular blood obstruction 
which interferes with circulation and causes bleeding. In these cases, the 
remedy was any herb which could resolve the blood stasis. 

Our present knowledge of blood coagulation mechanisms has helped us to 
understand that the liver is the key organ which manufactures certain factors 
important for the coagulation process. Deficiency of one of these factors interferes 
with blood coagulation. Although Chinese traditional medicine did not have an 
explicit description of how blood coagulates, it did make a strong correlation 
between liver function and the coagulation process. 

Most of the herbs described in this chapter act as astringents, precipitating 
blood proteins, and thereby producing clotting. 

The dried leafy twig of Biota orientalis (1.) Endl. 

Chemistry: The twig contains the glycoside quercitrin, and others such as pini- 
picrin and thuzone, plus some essential oils. 
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Actions: The herb has a hemostatic effect, shortening blood clotting time. It is 
an antitussive and expectorant and causes bronchodilatation via a partial anticho- 
linergic effect. It has antibacterial properties and can potentiate the sleep effect 
induced by barbiturates and relax the smooth muscles. 

This herb can affect the learning and memory process in the CNS and correct 
the impairment of memory acquistion. This action is dose-dependent.2 

The leaf extract possesses a potent antagonistic effect against platelet-activating 
factor (PAF).* 

The common adverse effects produced by these herbs include dizziness, nausea 
and vomiting, and loss of appetite. In rare cases, they may cause edema and 
hypersensitivity. 

The LD,, in mice is 15.2 g/kg (i.p.). 

Therapeutic Uses: The herb is commonly used to stop bleeding, such as uterine 
bleeding, duodenal bleeding, and bloody stools. It is available in tablet form (0.5 
g, equivalent to 3.4 g of raw material), injection solution (equivalent to 2.5 g/ml), 
and a tincture of alcohol-based extract. 

Ce Bai Ye has also been used in the treatment of chronic bronchitis and 
whooping cough; it is also reputed to be effective in treating tuberculosis. For 
these treatments, 30 g of the fresh leaf is boiled with one bowl of water, reduced 
to to 100 ml, and mixed with 10 ml of honey. This concoction is given to the 
patient in doses of 15 to 20 ml, 3 times a day. 

The glycoside quercetin also has an anti-inflammatory action. I t  can inhibit 
the edematous swelling of the extremities induced by protein injection. Because 
of this, the herb is also recommended for external application on burn wounds 
or swelling. For external application, 9 to 15 g of the crude herb is decocted, 
and then applied to reduce swelling. 

M A  HAN LlAN ($ ?#) 
The dried aerial part of Eclipta prostrata (Compositae) 

Chemistry: The plant contains essential oils, tannic acid, saponin, wedolactone, 
demethylwedolactone, a-tertiary methanol, nicotine, and ediptine. 

Actions: This herb has a hemostatic effect, but the mechanism of action is not 
yet understood. It is antimyotoxic and antihemorrhagic. It can neutralize the in 
uitro myotoxicity of venoms and myotoxins; it inhibits the hemorrhagic effect of 
5. jararaca venom as well as the phospholipid A2 activity of crotoxin and proteolytic 
activity of the venom.' 

Therapeutic Uses: According to the Chinese pharmacopoeia, the herb's primary 
effect is to "cool" the blood and stop bleeding. It is generally administered in 
doses of 30 g, made into a decoction; this formula is prescribed in the treatment 
of hematuria, blood coughing, duodenal bleeding, and uterine bleeding. The herb 
can also be applied externally in the treatment of skin eczema and the bleeding 
of the skin. 

It is used in snakebite for its antihernrnorrhagic effect. 
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HUAl HUA (%?a) OR HUAl MI (& %) 

The dried flower o r  bud  of Sophora japonica (Legurninosae) 

Chemistry: Between 10 and 28% of the herb by weight consists of the glycoside, 
rutin (C,,H&,), which yields the genin quercetin after water hydrolysis - one 
molecle of glucose and one of rhamnose. The plant also contains saponins which 
produce the hydrolysis products betulin and sophoradiol (C,,H,,OJ, sophorin A 
(C2,H360,,), sophorin B (C,,H,,O,,), and sophorin C (C,,H4,O,J. These have been 
isolated mainly from the seed of the plant. 

Rut ln  Sophoradiol 

Genlste ln  H Sophoraf lavonoloslde 

Sophoricoslde 8-glucose 

Sophorabloslde -gluc.-0-rhamn. 

Some other compounds that have been isolated from the Sophora plant include 
genistein (C,,H,,O,), sophoricoside (C,,H200,ti), sophorabioside (C#36014), 
~o~horaflavonoloside (C,,H3,0,,), d-maacklain-P-D-glucoside (C,,H2,Ol0), and dl- 
maacklain (C16H,,06). 

Actions: Rutin and its genin have the properties of increasing capillary resistance 
and decreasing capillary fragility and permeability. It has a prophylactic effect in 
preventing hypertension and stopping bleeding. In addition, quercetin can lower 
the heart rate, dilate coronary vessels, and increase the systolic volume. 

Rutin glycoside can also relax smooth muscle and has an anticonvulsant effect. 
In experiments with animals, it has been observed to lower the hepatic and blood 
cholesterol levels. 
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Maacklain glucoside has an anti-inflammatory, hemostatic, and anti-x-irradia- 
tion effects. It has a synergistic effect with other antioxidant agents, exerting the 
radioprotective effect.3 

Therapeutical Uses: Therapeutically, this herb is used as a hemostatic agent in 
all kinds of bleeding. It can also be applied externally to reduce swelling. In the 
treatment of hematuria, hematemesis, and hematochezia, the standard dose is 9 
to 15 g made into a decoction. The glycosides of this herb are also marketed in 
tablet form (20 mg), with a standard dose of 1 to 2 tablets taken 3 rimes a day. 

TIE SHU (@$I& 

The dried leaf of Cycas revoluta 

Chemistry: The leaf contains sotetsulflavone and hinokiflavone. 

H 

Hlnoklflavone 
R= 

Sotetsuflavone CH3 

Amentof lavonc H 

Therapeutic Uses: Traditional medicine claimed that this herb would promote 
the circulation of qi and blood. It is used chiefly as a hemostatic agent, but is 
also reputed to be effective in the treatment of diarrhea and back pain. 

S U M U ( $ & )  

Heartwood of Caesalpinia sappan 1. 

Chemistry: It contains brasilin (C,,H,,05), which forms brasileen (c,,,H,,o~) on 
oxidation. 
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Therapeutic Uses: This herb was used to activate blood flow, remove blood 
stasis, and reduce the swelling and relieve the pain. 

GUl HUA ($5.1"~ ) 

The dried flower of Osmanthus fragrans Lour. 

Chemistry: The herb contains P-phellandrene, osmane (C,,,H,,), nerol, methyl- 
laurate, methylmyristate, and methypalmitate, and uvaol (C,,H5,U2). 

Uvaol  Osmane 

Therapeutic Uses: Traditional Chinese medicine recommended this herb to 
reduce phlegm and remove blood stasis. 
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T H E  ENDOCRINE S Y S T E M  
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HERBS AFFECTING 
THE THYROID GLAND 

Goiter, an enlargement of the thyroid gland, is commonly caused by iodine 
deficiency. It occurs more frequently in females than in males and is also more 
common in certain geographical regions. Chinese history has recorded a high 
incidence of goiter in a county of Shensi Province, west of Beijing. 

Traditional Chinese medicine theorized that goiter is caused by an abnormality 
in hepatic function or an accumulated stasis of sputum in the trachea. This results 
in an interference with and stagnation of blood or qi. Therefore, it was advocated 
that any remedy that could clear the sputum, improve the tone of the blood, and 
circulate the qi, would soften the goiter. 

For centuries, Chinese medicine used algae and seaweed to effectively treat 
goiter. Now it is well understood that this treatment was effective because it 
replenished patients' iodine, a substance which is present in large amounts in 
algae and sea weed. 

HA1 DAl (%y) OR KUN BU ( &q ) 
The dried thallus of Laminaria japonica Aresch. or Ecklonia kurome 

Chemistry: The herb contains iodine (approximately 0.34%), Kt, CaZ', amino 
acids, laminarin, laminine, and algin, which is the sodium salt of alginic acid. 

Lamlnarln. Lamlnarlose 
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Actions: The herb readjusts thyroid function and corrects the malignant vicious- 
cycle effect of iodine deficiency. It can lower blood pressure and is hemostatic. 
The herb exhibits anti-X-irradition effects. 

Laminarin sulfate has a hypolipemic effect. It also has a heparin-like antico- 
agulant effect; the principle responsible for this effect is heat resistant. 

Adverse effects include headache and heart palpitations. Because of its high 
iodine content, this herb should be used cautiously in cases of acute tuberculosis 
and chronic bronchitis. 

Therapeutic Uses: This herb is a common food product that can be purchased 
in grocery stores; it is very popular in both China and Japan. Snacks made with 
rice wrapped with this herb are considered a delicacy. 

Hai Dai is used in the treatment of goiter disease in certain regions, with a 
daily dose 9 to 21 g. It is also used as an antihypertensive agent; the standard 
dose in this treatment is 6 to 12 g daily. 

Other treatments include the external use of alginic acid solution soaked in 
gauze to arrest bleeding. Additionally, when used as eye drops, this herb was 
reputed to be effective in preventing cataracts. 

The dried seaweed of Sargassum pallidum 
or S. fusiforme (Harv.) Setch. 

Chemistry: The seaweed contains 0.03% of iodine, alginic acid, algin, and Fez+ 
and Kt salts. 

Therapeutic Uses: It was used as an antigoiter agent and anticoagulant. It was 
generally administered in doses of 4.5 to 30 g in the treatent of goiter disease. 

HUANC YAO ZI (3.g k ) 
The dried rhizome of Dioscorea bulbifera 1. 

Chemistry: The herb contains a small amount of saponins, including dioscorecin, 
dioscoretoxin, and tannin. Some bitter substances are present, as are diosbulbine 
A, B, and C, and iodine. 

I! Ho.caT *. 
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Therapeutic Uses: The Chinese pharmacopeia recommended this herb to remove 
"heat" from the blood, to remove toxic substances, and to treat cancer and goiter. 
It is marketed in the form of a tincture (standard dose of 100 ml/d), 500-mg 
tablets (standard dose of 15 tablets/d), and as a 25% decoction fluid (standard 
dose of 5 ml t.i.d.1. 

The leaf and fibrous root of Salix babylonica 1. 

Chemistry: This plant contains saligenin glucoside, iodine, pyrocaledol, and some 
saponins. 

Actions: The herb has antigoiter and expectorant action. It has some antibacterial 
properties and is especially effective against tubercule bacilli. 

Therapeutic Uses: Liu Ye is primarily prescribed in the treatment of simple and 
edemic goiter. Placing one or two leaves of the herb in the family drinking-water 
container is said to be a preventive measure against goiter. 

It has been used in the treatment of tuberculosis. Externally, it is applied to 
the skin to treat urticaria, and applied to wounds to protect against infections. 

Preparations include 500-mg tablets, administered in doses of 8 to 10 tablets 
a day. The herb may be prepared as a decoction, with 30 g decocted and drunk 
per day. It should be administered continuously for 2 months. 
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HERBS AFFECTING 
THE ADRENAL CORTEX 

The adrenal gland is a marvelous endocrine organ made up of several separate, 
yet interrelated endocrine systems. The cortex is wrapped around the medulla; 
each of these has different embryogenesis, structure, hormones, and functions. 
For example, the adrenal cortex is the site where biosynthesis and secretion of 
glucocorticoids, mineralocorticoids, and sex hormones occur. In excessive or 
diminished production of the cortex, the homeostasis of body functions will be 
disturbed and life is threatened. 

For thousands of years, ginseng has been used by Chinese to calm the nerves 
and relieve stress; the early Greeks applied licorice root in the treatment of thirst. 
Many other herbs used in folk medicine, but not as dominant as ginseng or 
licorice, exert their medical value by affecting the adrenal gland, especially the 
cortex. Panaxginseng and its saponins, ginsenosides, have a powerful stimulating 
effect on corticosterone secretion. They are expensive and are not affordable for 
most Chinese. Their actions have been thoroughly discussed previously. This 
chapter deals with herbs that exert their effect either directly on the adrenal cortex, 
or indirectly via the hypothalamic-pituitary axis or through the inhibition of the 
enzymatic pathway in order to raise plasma levels of the adrenal hormones. 
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GAN CAO ( $ $f ), OR LICORICE ROOT 

The dried root and rhizome of Clycyrrhiza uralensis, C .  inflata, 
or C. glabra 

Figure 34.1 Can Cao, the licorice root. 

Chemistry: Between 6 and 14% of the herb by weight consists of glycyrrhizin, 
which is the Ca2+ or K' salt of glycyrrhinic acid. Glycyrrhizin is about 170% sweeter 
than cane sugar. After water hydrolysis, it gives one molecule of glycyrrhetic acid 
and two molecules of glycuronic acid. 

The plant also contains small amounts of glycosides called liquiritin, isoliquir- 
itin, and neoliquiritin. Recently, an antiulcerative FM 100 fraction, or licorione, 
which is a glycyrrhizin-free isoflavone and chalcone, has been isolated from the 
root. In addition, licochalcone A, an oxygenated chalcone, and an immunosup- 
pressant substance called LX were also isolated from the plant. 

Glycyrrhizic acid 

A = glycyrrhetic ac id  

18 6-Glycyrrhetic acid 
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Actions: 

Endocrine System - Licorice root possesses a steroid-like activity. Chronic adrnin- 
istration of this herb produces symptoms of hypertension, transient reduction of 
kalemia, increase of body weight, and depression of plasma renin a~t iv i ty .~  There 
is an increase in the plasma levels of mineralocorticorticoid, which leads to a 
decrease in urinary Na+ excretion and an increase in urinary Kt. A n  increase of 
plasma Na' ion and retention of body fluid then results. In addition, blood Ca2+ 
decreases. Such effects were not observed in bilateral adrenectomized animals or 
in dexarnethasone-treated rats. 

Licorice can potentiate and prolong the action of cortisol and increase the 
urinary excretion of 17-ketosterone. It inhibits the release of melanin-stimulating 
hormone from the pituitary. It causes a fall in vitamin C levels in the adrenal 
gland and an increase in adrenal weight. It also causes a decrease in eosinophil 
and leukocyte counts. 

It is known that glycyrrhizin, the active principle of the herb, is a potent 
inhibitor of 11-P-hydroxysteroid dehydrogenase (11-P-OHSD) in man. This enzyme 
plays an important role in conversion of aldosterone into inactive steroid. Thus, 
the inhibition of 11-P-OHSD by licorice results in a pseudohyperaldosteronism. 
Hypertension is observed, which can be reduced by spir~nolactone.'~ This hyper- 
tensive effect may be partially mediated through the CNS? 

Hypokalernic myopathy and rhabdornyolysis have also been observed in 
chronic ingestion of this herb. Elderly persons susceptible to the effect of licorice 
may show a rapid deterioration of renal functions.lu 

Anti-Inflammation and the Immune System - Licorice and glycyrrhizin also inhibit 
the conversion of cortisol to cortisone in the kidney by inhibition of renal 11-P- 
OHSD. The urinary cortisone excretion is down and the plasma level of cortisol 
is up. This exerts an anti-inflmmatory effect and can counteract the activity of 
burn-associated suppressor T cell activity. 

Licorice can reduce hypersensitivity reactions and capillary permeability. In 
addition, it can prolong the survival time of transplanted tissue and inhibit the 
production of antibodies. The active principle responsible for this effect belongs 
to the heat-stable LX irnmunosuppressant. 

The herb is a promotor that modulates the proliferation and IL-2 production 
of murine thymocytes in response to antiLCD3 monoclonal anti bod^.^ The herb 
selectively activates extrathymic T cells in the liver, but does not affect regular 
T cells in the thyrnu~. '~  

The water-based extract of licorice can increase proliferation of human fibro- 
blasts. This is attributed mainly to the glycoside of this herb, isoliquiritin, which 
can inhibit granuloma angiogenesis and shows an antigranulornatosis 

Digestive System - Gan Cao has remarkable antigastric ulcer activity. It inhibits 
gastric secretion and ulcer formation. This activity is due to the FM 100 fraction, 
which can lower gastric acidity and reduce pepsin activity and inhibit gastric 
secretion. The FM 100 fraction is a potent inhibitor of 15-hydroxyprostaglandin 
dehydrogenase (15-OHPGD) and 6-13-prostaglandin reductase. These enzymes 
play an role in regulating the PGE, and PGF,, level in the human body. Inhibition 
of the enzymes by the FM 100 fraction would raise the local concentration of 
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PGE, which in turn promotes mucous secretion and cell proliferation in the 
stomach, leading to healing process of the ulcer.' 

Licorice and glycyrrhizin are widely used in patients with chronic liver diseases. 
They have a protective effect against CCI, hepatotoxicity and can reduce cisplatin- 
induced hepatotoxicity, nephrotoxicity, and reticulotoxicity without affecting its 
anticancer efficacy.31,34 

The Japanese used licorice to treat chronic hepatitis B infection. Patients taking 
this herb show an improvement of liver function, with occasional complete 
recovery from hepatitis. It is been shown that glycyrrhizin can suppress the reaction 
of hepatitis B surface antigen (HBSA~).~" 

Other Effects -The herb is a potent antitoxin. The classic Chinese medical texts 
stated that "Can Cao can detoxify hundreds of toxic substances.. .." Experiments 
showed that glycyrrhinic acid can lower the toxicity of strychnine, histamine, 
chloral hydrate, arsenate, snake venom, diphtheria toxin, tetanus toxin, etc. In 
isolated perfused heart experiments, Can Cao can antagonize the actions of 
physostigmine and acetylcholine. 

It was claimed that Can Cao, through its glycyrrhinic acid and water hydrolysis 
products, can transform several toxins in the liver into insoluble products. 

In small doses, the herb stimulates biosynthesis of cholesterol in rat liver and 
can lower the plasma levels of cholesterol and triglycerol in hypertensive patients 
by increasing excretion. It can have a preventive effect on  arteriosclerosis forma- 
tion. 

Can Cao is an effective antitussive and expectorant. Oral administration of 
Can Cao can reduce inflammation of the laryngeal mucosa and exert a protective 
action to reduce irritation. 18-P-Glycyrrhetic acid definitely has a n  antitussive 
effect, acting both locally and centrally. 

In addition, the herb has analgesic and anticonvulsive effects. 
Glycyrrhizin inhibits Na/K ATPase and exhibits a significant antioxidant, anti- 

tumor, and antimutagenic activity.7,33 When it is given to animals in combination 
with saikosaponin, the herb can reduce mutagenicity of mutagen AF-2 in the 
animal and produces a chernopreventive effect. 

Licochalcone A inhibits the growth of both Leishmania major and L donovani 
promastigotes and amastigotes. It is also found to inhibit the human malaria 
parasite, Plasmodium falciparum.Z' 

Abuse or chronic use of Gun Cao can result in hypertension, similar to 
Cushing's syndrome. A regular daily intake of 100 mg glycyrrhizin (approximately 
corresponding to 50 g licorice root) would be enough to produce such a hyper- 
aldosteronism effect. The herb also has a tendency to lower the basal metabolite 
rate and decrease thyroid function. 

Pharmacokinetic - Glycyrrhizin is binding with human serum albumin and can 
competitively be displayed by ibuprofen, warfarin, salicylate, or deoxycholic acid.'3 

The herb is absorbed readily from the intestine and is generally metabolized 
in glucuronate form in the liver. Only 1% of the dose taken is excreted in the urine. 

The half-life (t,$ of 18-P-glycyrrhetic acid in the human is 11.5 k 1.2 h. In 
patients suffering with chronic hepatitis, the half-life of this agent is prolonged 
to 6 h.I8 
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Therapeutic Uses: Chinese medical texts describe Gan Cao as an agent to 
"improve the tone of the 'middle Jiao' (the digestive system) and replenish qi, to 
remove 'heat' and toxic substance, to nloisturize the lungs and arrest coughing, 
and to relieve spasms and pain." 

Licorice root candy is a favorite snack for children. It is also used in many 
food or drug preparations as a flavoring adjuvant, an ingredient in cigarette or 
chewing tobacco for its taste and property to reduce irritation. Alexander the 
Great distributed the root to his soldiers to alleviate thirst. 

Gan Cao is effective in the treatment of mild or moderate cases of hypocor- 
ticosteroidism or Addison's disease. It can be used alone or in combination with 
cortisol to produce a synergistic effect. 

Licorice pills are sold in overseas Chinese stores as an antigastric ulcer product. 
The herb is also used to treat bronchitis, tuberculosis, and peptic ulcers. It is 

administered in doses of 30 g, decocted and taken twice a day in the treatment 
of thromocytopenia purpurea. In addition, it is used as an adjuvant to other herbs, 
to smooth their taste and reduce their side effects. 

Glycyrrhizin and IFN-a are synergistic in antiviral action against hepatitis A 
virus (HAV1.3 Therapeutically it is also found to be effective in the treatment of 
interferon-resistant chronic hepatitis C infection.12 

The herb is used as an adjuvant in the treatment of organophosphorous pesticide 
poisoning and in preventing the  complication^.^^ 

In combination with spironolactone, this herb is effective in treating hirsutism.Y 
There are many formulas in which Can Cao selves as the principal adjuvant, 

or supporting herb. Standard preparations include a Gan Cao extract, which is 
administered in doses of 5 to 15 ml t.i.d. In tablet form, the herb is administered 
in doses of 3 to 4 tablets t.i.d. The drug biogastrone contains glycyrrhetic acid 
(50 mg/tablet); it is taken in doses of 2 tablets t.i.d. 

CARBENOXOLONE 

A synthetic Glycyrrhizin analog 

Chemistry: This agent is a succinyl ester of glycyrrhetic acid with a structure 
closely related to saikosapogenin. 

Carbenoxolone 

Actions: This agent can protect against mineralcorticoid-dependent hypertension. 
Like glycytrhizin, it has a potent inhibitory effect on NADP-dependent 11-0-OHSD 
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in liver, lung, and testes. However, it differs from glycyrrhizin in that carbenoxolone 
does not lead to significant change in the urinary cortisol/cortisone ra t i~ ,~Y There 
is an isoform of 11-P-OHSD present in the placenta. In the deficiency of this 
enzyme or in chronic injection of carbenoxolone, reduced fetal weight is observed 
due to aldo~teronism.~ 

Experimentation with animals has shown that aldosteronism is not the sole 
reason for hypertensive development - in part, it is centrally mediated, through 
a direct effect on the hypothalamus and hippocampu~.~ In uitro experiments also 
showed that carbenoxolone can selectively damage the aortal endothelium and 
eliminate endothelium-dependent relaxation to cause vasocontriction, resulting in 
hyper ten~ion .~~ 

This agent itself does not have mineralcorticoid activity, but has a n  affinity for 
aldosterone receptors, a direct action to induce an increase in Na/K ATPase activity 
which can be completely blocked by an aldosterone antagoni~t.~' 

This agent is a mucus inducer; it can protect against gastric ulceration and 
prevent acute gastric mucosal damage induced by topical irritants. The mechanism 
of action is its inhibitory effect on the enzyme, 15-OHPgD, resulting in an increase 
of PGE, in the stomach, an increase in mucosal f l0w.6~~ 

It increases body insulin sensitivity by inhibiting hepatic 11-P-reductase, reduc- 
ing intrahepatic cortisol concentration and increasing glucose produ~tion.3~ 

It markedly stimulates colonic mucin synthesis mediated by corticosteroids; 
therefore, therapeutically it is used in the treatment of ulcerative colitis.' 

The agent also possesses a potential chemopreventive property against colon 
cancer.24 

SUO HUO ZI (ipy% ), ALSO CALLED "SEVEN LEAVES TREE", 
"MONKEY CHESTNUT" 

The fruit and seed of the tree, Aesculus chinensis Bge., 
A. hippocastanum L., or A. wilsonii Rehd. 

Chemistry: The seeds contain a large quantity of fatty acid, ranging from 20 to 
31%. A .  hippocastanurn grown in Jiangsi province contains a mixture of saponins, 
escin, after enzyme hydrolysis, which would produce protoescigenin, C30H5006r 
barringtogenol C, C3,H,,05, and their derivatives. 

Pro toescigenin CH20H Escigenin 

~ a r r i n g t o g e n o l  C CH3 
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Actions: Experimentally it has been shown that p-escin can cause a 10-fold 
increase of plasma adrenocorticotropic hormone in rat and a 20-fold increase in 
plasma corticosterol level.I2 (See Table 34.1.) 

Escin also produces an anti-inflammatory action. This effect is not shown in 
adrenectomized or hypophysectomized animals. 

, 
The dried root of Panax ginseng C.A. Meyer 

Actions: This root contains several ginsenosides which produce a remarkable 
stirnulatory effect on  corticosteroid secretion from the adrenal cortex. Its actions 
are described in Chapter 1. 

Table 34.1 Effect o f  B-Escin o n  Plasma Level o f  ACTH, 
Corticosterone, a n d  Glucose i n  the Rat 

Plasma concentration of 

Corticosterol Glucose 
Treatment Dose ACTH (pg/ml) (Irg/dl) (mg/dl) 

Saline 103 f 4 2.3 f 2.0 149 f 4 
Escin 5 mgtkg 1167 + 71' 46 f l a  241 f 1 6h 

From Hiai, S., in Advances i n  Chinese Medicinal Materials Resarch, 
Chang, H. M. et al., Eds., World Scientific Publishing Co., Singapore, 
1985, 49-59. With permission. 
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ANTIDIABETIC HERBS 

Diabetes mellitus was common among the Chinese and was referred to in Chinese 
medicine as a "thirst disease" ~'@$The major cause of this illness is chiefly 
due to insulin deficiency. Traditional Chinese medicine, however, considered it 
as a sign of weakness of the yang of the kidney and excessive "heat" or "fire" 
in the stomach. Patients suffering from diabetes often complain of backache, 
dizziness, and polyuria, which are diagnosed as symptoms of yang weakness. 
These patients eat more and still feel hungry. They also experience dryness of 
the mouth and increased thirst, dry skin, and constipation. These are the symptoms 
of "heat" in the stomach and excessive qi in the spleen. 

The proposed remedy for this disease was to strengthen the yang, drain the 
excessive "heat," and smooth the qi. The Chinese pharmacopoeia recommends 
many herbs to serve these purposes, including Dong Seng ( $92, Wu Mei Zi 
(3 $1, ce  ten (g $k), h a  HY PC?. ( r%@, Can cao (4 $ ), 0' GU y 
(&&, and Zbi Mu (#&I, The first five herbs have been described in 
prevlous chapters. 

The dried root bark of Lycium chinense Mill. or L. barbarum 1. 

Chemistry: The root bark contains cinnamic acid, betaine, and other organic 
acids. There are four cyclic peptides, three acyclic diterpene glycosides, a tryp- 
tophane derivative glycoside, and a polysaccharide that have been isolated from 
the root. Also present are two spermine derivatives, kukoamine A and kukoamine B. 

Kukoamine A 
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Actions: The herb has been observed to lower blood sugar. Peak activity was 
observed 3 to 4 h after oral administration; the duration of action is 7 to 8 h. It 
is less effective if given by subcutaneous injection. 

Other effects include a lowering of blood pressure, although the duration of 
this effect is short. The active principle is the spermine derivative, kukoamine. It 
can lower blood cholesterol, but is less effective in lowering triglyceride levels. 

Kukoamine A has been found to inhibit the enzyme, trypanothione reductase, 
but there is no effect on human glutathione reductase." 

The herb has antipyretic properties, stimulates uterine contraction, and it has 
antibacterial and antihypersensitivity actions. 

The polysacharide of this herb has an immune-enhancing effect and is effective 
in protecting the liver against fatty degeneration. 

Adverse effects may include nausea and vomiting. The LD,, in mice is 12.83 * 1.9 g/kg (i.p.); in dogs, the LD,,, is 120 g/kg (by stomach) or 30 g/kg (i.p.). 

Therapeutic Uses: This herb is commonly prescribed in doses of 6 to 12 g, 
decocted for the treatment of diabetes mellitus. A decoction extract of 30 g/100 
ml is taken daily in the treatment of hypertension. This herb is also prescribed 
in doses of 30 g brewed as a tea for the treatment of malaria. 

The dried rhizome of Anemarrhena asphodeloides Bunge 

Chemistry: The rhizome contains several saponin and mucus substances. The 
aerial parts of this plant also contain several steroidal saponins and other non- 
steroidal glycosides, including mangiferin and isomangiferin. 

?& 

R I  
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Markogenin P-OH P-H 
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Mangiferin lsomangiferin 

Actions: Modern Chinese medical texts explain that the herb can lower blood 
sugar by increasing the metabolism of glucose in the body and increasing glycogen 
synthesis in the liver. It exerts hypoglycemic effect in alloxan-diabetic mice or in 
streptozotocin-diabetic mice. The active principle is timosaponin, which acts by 
inhibition of hepatic gluconeogensis and/or glycogenolysis and is dose-depen- 
dent.5 The herb has no effect on glucose uptake nor on insulin release. 

Zhi M u  can inhibit platelet aggre~ation.~ It also has antibacteral properties and 
has been observed to lower the body temperature in animals inoculated with 
Escherichia coli. 

Therapeutic Uses: The Herbal Classic of the Divine Plowman indicated that Zhi 
M u  should be used mainly to treat dryness of the mouth and "thirst," removing 
evil qi and edema fluid, and remedying insufficiency of qi. The herb is generally 
prescribed in doses of 12 g, in combination with 4.5 g of Huang Lin ( 1, 
prepared as a decoction to treat diabetes mellitus and acute infectious diseases. 

The root of Rehmannia glutinosa Libosch. 

Chemistry: The major components isolated from this plant are sterol, campesterol, 
catalpol, rehmannin, and some alkaloids. In addition, a polysaccharide has been 
isolated from the root. 

HO H 
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Actions: This root lowers blood sugar. It is the major herb used in Chinese 
medicine in treating "thirst disease." It products a hypoglycemic effect in both 
normal and streptozotoxin-induced diabetes mel l i tu~ .~  It significantly increases the 
activity of hepatic glucokinase and glucose-6-phosphatase dehydrogenase, and 
reduces glycogen content in mouse liver. 

The herb has immuno-antitumor activity and a positive modulating effect in 
stimulating T lymphocyte proliferation and IL-2 production; it also inhibits NK cell 
activity.' 

The polysaccharide of this herb has a reticuloendothelial system-potentiation 
ac t i~ i ty .~  It stimulates hone marrow hemopoietic cells, and is used to treat 
hemorrhagic anemia and promote rapid recovery of blood deficiency." 

The herb is a hemostatic agent, promoting blood coagulation. It is a cardiac 
tonic and diuretic, probably by producing renal vasodilation. In addition, the herb 
has antibacterial and anti-inflammatory properties. 

Therapeutic Uses: Chinese apothecaries use either the fresh or the dried root as 
an herb. If fresh root is used, the herb is known as "raw" Di Huang; and the 
dried root is known as "cooked Di Huang. 

It is used in the treatment of diabetes mellitus. It can also be administered to 
stop bleeding, and to treat dermatitis, rheumatitis, diphtheria, and acute tonsillitis. 

XUAN SHEN (Q% ) 
The dried roodof Scrophalaria ningpoensis Hemsl. and 
S. buergeriana Miq. 

Chemistry: These plants are in the family Scrophulariaceae, to which Digitalis 
pupurea,  D. lanata, and Rehmannia glutinosa also belong. 

The root contains scrophularin and iridoid glycosides. The latter are the active 
principles; 20 to 30% of these glycosides consist of 8-(0-methyl-pcoumaroyl)- 
harpagide, while 70 to 80% is harpagoside. In addition, small amounts of essential 
oils, alkaloids, flavonoids, and pmethoxylcinnamic acid are present. 

Harpagoside 

Actions: The water-based extract of Xuan Seng can lower blood pressure in both 
anesthetized and conscious animals. Infusion of a 5 to 10% extract into a blood 
vessel in an extremity of cats caused a vasodilatory effect. In cats and dogs, the 
extract can slow the heart rate, prolong the PQ interval, and increase myocardial 
contractility. 

Xuan Seng can lower blood sugar levels, although this effect is less potent 
than that of Di Huang. However, the duration of action is long. Rabbits receiving 
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a dose of extract equivalent to 5 g/kg showed a 16% drop in blood sugar levels 
that lasted for 5 h. 

The herb has a tranquilizing and anticonvulsant effect. It can prolong sleep 
time of barbiturate-treated animals. It has antibacterial and antitoxicant effects. In 
addition, the herb has a choleretic effect and can reduce capillary permeability. 
The saponin component of the herb can cause hemolysis of the red blood cells 
and local irritation. 

The water-based extract also exhibits an anti-inflammatory activity., 

Therapeutic Uses: This herb is commonly used in combination with other herbs 
as a nutrient and health strengthening agent, and to remove "heat" and replenish 
vital essence. It is also decocted with licorice root and peppermint to clean the 
lungs and to treat sore throat. In some Chinese textbooks, this herb was listed 
as an antibacterial agent (see Chapter 36.). 

The herb is generally administered in doses of 9 to 15 g. That dose can be 
increased to 30 g with little toxicity. 

ZHANG SHU (3 % ) 

The dried root of Atractylis orata Th. 

Chemistry: About 1.5% of the root consists of essential oils, of which 20% is 
atractylone (C,,H,,O), which has a distinctive aroma. The other component of the 
essential oil is atractylol (CI5H,,O). 

6-Eudesmol Atractylone Hlnesol 

Atractylodln 

0 

Diacetyl -atractylodlol 

Actions: In rabbits, the herb can lower the blood sugar to 40% of the original 
level after subcutaneous injection of the water-based extract at a dose of 6 g/kg. 

The herb can also produce a sedative effect. Overdosage may cause death, 
due to respiratory paralysis. 
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ZE XIE ($$ j# ) 

The whole plant of Alisma plantago-aquatica J. 

Actions: The herb has a weak hypoglycemic effect. Li Shih Chen's Ben Cao Kong 
Mu praised this herb as an agent to relieve thirst and produce diuresis. 

A polysaccharide isolated from this herb can produce a significant reticuloen- 
dothelial system-potentiating activity and anticomplimentary activity.' 

GINSENG (A 9 ) 
The dried root of Panax ginseng C.A. Meyer. 

Actions: In addition to its numerous other uses, this herb is well described and 
accepted in China as a thirst-relieving agent (see Chapter 1). It was not, however, 
commonly used to treat diabetes mellitus. In 1927, Japanese investigators dem- 
onstrated that ginseng glucoside can effectively lower blood sugar levels. 
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CHEMOTHERAPY 
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ANTIBACTERIAL, ANTIVIRAL, 
A N D  ANTIFUNGAL HERBS 

The herbs described in this chapter are listed in the Chinese pharmacopoeia as 
"heat-removing" agents, because they are effective in lowering fever, caused either 
by bacterial infections or by noninfectious diseases. Chinese medicine recognized 
several types of heat or fever, describing them as "surface heat," "internal heat," 
"solid heat," and "anesthetic heat." 

"Surface heat" was a perception of fever which was thought to be caused by 
an invasion of devil elements from the outside. It could be arrested effectively 
by the use of diaphoresis-producing herbs. This ~ondition~could also be treated 

with antipyretics such as Ban Lan Jen (@&&and Ta Chin Yi 

heat" referred to symptoms of high temperature, tremor, obliguria, 
constipation, and sometimes coma. These were thought to result from evil hiding 
within the body. Today, we know that these fevers are caused mainly by micro- 
organisms. Antimicrobial herbs serve a therapeutic use to combat these diseases. 

HUANC LIAN (9 $) 
The dried rhizome of Coptis chinensis Franch., C. deltoidea, 
or C. teetoides C.Y. Cheng 

Figure 36.1 Huang Lian. 
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Chemistry: By weight, approximately 7 to 9% of the rhizome consists of berberine, 
which is the active principle of the herb. In addition, the plant contains small 
amounts of coptisine, urbenine, worenine, palmaline, jatrorrhizine, and colum- 
bamine. 

Berberine is a yellow, nonbasic, quaternary ammonium alkaloid. It is not only 
found in Coptis chinemis, but also in many species of Berberidaceae, Anonaceae, 
Menispermaceae, Papaveraceae, and Rutaceae. It is now manufactured by chemical 
synthesis. On reduction, this compound will produce the colorless tetrahydro- 
berberine, which has different ph&nacological properties. 

R= R1= R2= Rf 

Berber ine  -0-CH2-0- 0CH3 @CH3 

Worenine -0-CH2-0- -0-CH2-0- 

C o p t i s i n e  -0-CH2-0- -0-CH2-0- 

Palmat ine 0CH3 0CH3 0CH3 0CH3 

J a t r o r r h i z i n e  OH 0CH3 0CH3 0CH3 

Columbamtne 0CH3 OH 0CH3 0CH3 

Actions: The herb is an antibacterial agent. It is claimed that berberine can inhibit 
the carbohydrate metabolism of bacteria. Such an inhibitory effect can be antag- 
onized by vitamin B6, vitamin PP, and histidine. Berberine can also inhibit the 
protein synthesis of bacteria. It can complex with the nucleic acid to interfere 
with bacterial growth. Reports indicate that berberine can be used as a chloram- 
phenicol substitute in the treatment of cholera. 

Berberine can inhibit human Hep-62 hepatoma cell growth, and has been 
found to induce morphological change and internucleosomal DNA fragmentation, 
characterisitic of apoptosis in promyelocytic leukemia HL-GO cells.18 

In cell division, berberine can induce an important cytotoxic and cytostatic 
effect in microbial proliferation, but the cytotoxic effect is not signifcant in 
nongrowth condition~.~Y In addition, it also shows good activity against AIDS- 
related pathogens, Candida albicans, and Mycobacten'um intra~ellulaceae.~~ 

Berberline is a potent antitrachoma agent. Applying a 0.2% berberine solution 
to the patient's eye gives a better and superior result than 20% sulfacetamide 
solution in both the clinical course of trachoma and in achieving a fall in serum 
antibody titer against Chlamydia trachomatis in treated patients.15 

The herb also has antivirus and antiprotozoal effects. It improves the immune 
system and phagocytic processes. It is an antitoxin and an anti-imflammatory 
agent. It can cause a drop in blood pressure, due to muscarinic stimulatory effect 
and inhibition of cholinesterase activity. In addition to having antiarrhythmic activity 
(see Chapter 31, it is also a choleretic. 

Berberine has an anticerebral ischemic effect, mainly due to its inhibition of 
platelet aggregation and reduction of thromboxane B2.43 The herb is a specific 
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K+ channel blocker, it can prolong action potential duration in cat ventricular 
myocytes.3" It can improve impaired ischemic left ventricular function by a positive 
ionotropic effect and mild systemic va~odilatation.'~ 

Berberine has antidiarrheal properties and exhibits a noncompetitive inhibition 
of the contractile response of the intestine induced by acetylcholine.3" 

In combination with argon-ion laser treatment on rat glioma cells, berberine 
showed a marked synergistic effect in inhibiting the biosysnthesis of DNA, RNA, 
and protein of glioma cells and exaggerates the cell-killing effect of the argon laser.' 

Berberine can inhibit lipogenesis in the human sebaceous gland, and has been 
used effectively in the treatment of acne ~ulgaris.3~ 

Toxicity: In overdosage, Huang Lian can cause nausea, vomiting, dyspnea, and 
convulsions. In animals, intravenous administration of berberine may cause res- 
piratory depression and bronchial contraction and death from respiratory paralysis. 

Because of its displacement of bilirubin binding in serum and pmbable inhibition 
of metabolism of this pigment, berberine poses some risk for kernicterus among 
jaundiced neonates; therefore its use should be avoided in jaundiced infants and 
pregnant women." 

Therapeutic Uses: The Herbal Classic of the Dtvine Plowman stated that "Huang 
Lian regulates the 'heat' and 'cold' of the five viscerals, removes toxic substances 
and wastes in the blood, stops thirst, drains water, benefits bone, smoothes the 
stomach, helps the alimentary tract, and promotes bile secretion ..." 

The herb is used in the treatment of infectious diseases, especially dysentery, 
whooping cough, diphtheria, respiratory infection, scarlet fever and typhoid fever, 
acute conjunctivitis, otitis media, surgical wound infections, septicemia, hepatitis, 
trichomonal vaginitis, and eruptive dermatitis. It is also used as an antihypertensive 
agent. 

Standard preparations include berberine tablets (50 or 100 mg) given in doses 
of 1 to 3 tablets t.i.d. A berberine injection (HC1 salt) is available in strengths of 
2 mg/2 ml or 50 mg/2 ml given intramuscularly. In the treatment of trichomonal 
vaginitis, a 20% Huang Lian extract was soaked in gauze and directly applied to 
the vaginal muscosal membrane; the reported efficiency rate is 96%. 

c. .%b * 
MA WE1 LIAN (&a&) OR MA WE1 HUANG LlAN $j-&) 

The dried root and rhizome of Thalictrum glandulissimum, 
7; culturatum, or T; foliolosum D.C. 

Ben Cao Kong Mu described this herb as being grown mainly in Yunnan Province 
of China. The dried herb is silk-like. 

There are 70 kinds of Thalictrum plants in China; among them 26 species 
have been used as medical herbs. The one grown in Yunnan is also called Cao 
Huang Lian, one grown in Szechuan Province is called golden silk Huang Lian. 

Chemistry: This herb contains berberine, palmatine, jatrorhizine, talictrine, thal- 
idasine (c,,H,,o,N,), thalicarpine (C,,H,,O,NJ, and saponaretin (C21H2~O~d.  
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Thalidasine 

Thalicarpine 

Actions: The pharmacological actions of this herb are similar to those of Huang 
Lian. The active principle is probably berberine or palmatine, which serve as 
antibacterial agents. Traditional Chinese medicine claims that the herb removes 
"heat" and "dampness." 

Therapeutic Uses: It was used to combat influenza, childhood fevers, measles, 
and malaria. The usual dose is 2 to 6 g in decoction. 

HUANG BAl (9 f Q )  
The dried bark of Phellodendron chinense or f? amurense 

Chemistry: The bark contains many alkaloids; the major ones are berberine (0.6 
to 2.5% of total content), palmatine, and phellodendrine. 

Phel lodendrine Obacunone Candtctne 

R= R1= Rp= C2 C j  
Phellodendrostde -gluc. H H 

R-OH Dthydrophellosfde Phel lamurtn H H -gluc -gluc -gluc H - 
M1 

OH 0 Phellostde H -glut -glut double bond 
Nor-tcartslde H H -gluc double bond 
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Actions: Like Huang Lian, Huang Bai exerts an antibacterial effect and is espe- 
cially effective against diphtheria bacilli, streptococci, and dysentery bacilla. In 
addition, it can stimulate the phagocytic activity of leukocytes. It also has a 
vasodilatory effect, increasing coronary flow and lowering blood pressure. 

The alkaloid of this herb, phellodendrine, is found to have immunosuppressive 
action against cellular immune response, but unlike prednisolone and cyclophos- 
phamide, it does not affect antibody production in the red blood cells of mice 
or sheep.z' 

Therapeutic Uses: The Chinese pharmacopoeia recommended the herb to purge 
intensive "heat" and to remove "dampness" and toxic substances. Therapeutically, 
it is effective against dysentery and used in jaundice, tuberculosis, epidemic 
meningitis, acute conjunctivitis, and trachoma. 

The herb is available as an extract, equivalent to 1 g of raw material, and as 
a 0.2% injection solution for intramuscular administration. 

HlJANG QIN ($5) 
The dried root of Scutellaria baicalensis Ceorgi, S. viscidula Bge., 
S. amoena C.H. Wright, and S. ikoninkovii ju 

Chemistrv: Several substances have been isolated from the root. The major ones 
are baicalein, baicalin, wogonin, and p-sitosterol 

R= 
Balcaleln H Wogonl n 
Baical I n  -glucose Uogonoslde -gluc CH3 
7-Methoxy-balcaleln CH3 7-Methoxynomogonln CH3 H 

R= R1= 
Skullcapflavone I H H 

CHI 
Sku1 lcapf lavone 11 0CH3 0CH3 

Actions: The herb has antibacterial activity against staphylococci, cholera, typhoid, 
paratyphoid, dysentery, diphtheria, hemolytic streptococci, Escherichia coli, pneu- 
mococci, and spirochaetes. It is an antiviral agent effective against influenza virus. 

Baicalein has antipyretic properties, though its effects are slightly weaker than 
those of aspirin. It is also an antitoxin. At a dose of 10 mg, baicalein can increase 
the LD,, of strychnine in mice by a factor of 2%. Also, it can increase liver glycogen 
content in CC1,-intoxicated mice. 
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The glycoside of this herb, baicalin, is a potent anti-inflammatory and antitumor 
agent. It inhibits tumor cell growth and suppresses carcinoma cell proliferation 
by inducing apoptosis and arresting it at the GdG, phase." Animal experimentation 
has shown that baicalin can ameliorate the intestinal cytotoxicity caused by a 
novel antitumor agent, Cpt-11.35 

Baicalin inhibits HIV-I infection and replication by inhibiting HIV-I RT.I8 
Baicalein and baicalin have a scavenging effect in protecting the membrane 

of erythrocytes from free radical injuries. They are more effective than of a- 
to~opherol .3~ Both also can inhibit smooth muscle cell proliferation and lipoxy- 
genase activity, but baicalein is the more potent one." 

Other actions of the herb include diuretic, sedative and antihypertensive, anti- 
inflammatory, and antihypersensitivity effects. It has choleretic properties; baicalein 
is more effective in this area than baicalin. 

Huang Qin is relatively nontoxic when given orally. Clinical trials showed that 
when 150 mg baicalin is administered by intramuscular injection, it can cause 
fever and muscle aches. Intravenous administration of 27 mg of baicalin produces 
adverse effects including fever and a sudden drop in the leukocyte count. 

Therapeutic Uses: This herb and its active principle, baicalin, are used in the 
treatment of upper respiratory infections, such as acute tonsillitis and acute 
laryngopharyngitis. They have also been tried in cases of scarlet fever, viral 
hepatitis, nephritis, and pelvitis. 

Baicalin is available in 250-mg tablets; in the treatment of viral hepatitis, the 
standard dose is 2 tablets t.i.d. A complex tablet comprising 50 mg of baicalin 
and 100 mg of Shung Hua (qdl f j )  is available for treatment of upper respiratory 
infections; the standard dose is 2 to 3 tablets 4 to 6 times per day. 

HUANG SE (* &) 

The dried root of Astragalas membranaceus (Fisch.) Bye. 

Chemistry: Approximately 0.18 to 2.0% of the root consists of coumarin and 
flavonoid derivatives. In addition, saponins and polysacchararide have been 
isolated; they are the active principles of the herb. Also present are betaine 
(C5H,,02N) and rhamnocitrin. 
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Astragaloside I1 Astragaloside I11 
HO 

Actions: The polysaccharide of the herb has antirhinoviral activity, as  the impor- 
tant herb in traditional Chinese medicine to treat the common cold and influenza. 
It is an interferon inducer as well as promoting and potentiating interferon function 
on antiviral a~tivity.~5 In addition, the polysaccharide exem a protective effect 
against E. coli endotoxin intoxication in mice.41 

In Tanzania, Lu et aLZ2 treated AIDS patients with this herb and reported lhat 
some of the patients became HIV seronegative and showed signs of improvement. 

The polysaccharide also has antitumor activity and can synergize the IL-2/LAK 
antitumor effect by reducing the toxicity caused by the latter and increasing the 
survival time of cancer-bearing animal~.~O 

The saponins of the herb can activate the peritoneal macrophages and enhance 
the LPS-induced TNF activity 2- to 3-f0ld.~~ The saponins of this herb are immu- 
nomomoderating agents. Experiments with peripheral blood mononuclear cells 
obtained from myasthenia gravis patients have shown that astragalus saponins 
can reduce the titer of nicotinic acetycholine receptor antibodies significantly. This 
explains why this herb is effective in the treatment of autoimmune di~orders.3~ 

Other actions of this herb include its anti-free-radical scavenging activity. It 
can protect against myocardium inj~ry.3~ 

Therapeutic Uses: This herb is used in the treatment of the common cold and 
influenza. Chinese folk medicine used it to treat chronic wound ulcers by applying 
it externally as an ointment and washing with decocted fluid. It is also been used 
to treat chronic glomeruli nephritis. 

Preparations include 10 g of Huang Se as a decoction, or 10% ointment applied 
on the wound surface. 

Copyright 1999 by CRC Press LLC



SAN KE ZHEN OR ZIAO YEH GEN (+@&) 

Root of Berberis soulieana, B. wilsonae, 6. poiretii, or B. vernae 

Figure 36.2 San Ke Zhen. 

Chemistry: The major ingredient of the root is berberine. In addition, it contains 
berbamine (C3,HI0O6N,), palamatine, jatrorrhizine, and oxycanthine (C2,H,,0,N). 

Berbarnine 

Actions: The herb is an antibacterial agent. It also promotes leukocytosis, and 
is an effective choleretic. 

Berbamine is a potent lipoxyger.ase inhibitor and also inhibits lipid peroxida- 
tion.' It suppresses arachidonic acid liberation in platelet. 

Therapeutic Uses: Traditional Chinese medicine considers this herb useful in 
removing "heat" and "dampness," in purging intense "heat," and in counteracting 
toxins. It is effective against bacterial dysentery, upper respiratory infections, 
urethral infections, and cholicystitis. 

This herb is widely used in China and Japan for treatment of leukopenic 
complications of cancer by stimulating the maturation and release of leukocyte 
 progenitor^.^^ 

JIN YIN HUA ( $&& 
The dried flower buds of Lonicera japonica, L. hypoglauca, 
L. confusa, or L. dasystyla 

Chemistry: The flower bud contains luteolin, inositol, saponins, and chlorogenic 
acid. The latter is the main antibacterial principle of the herb. 
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R= 

Luteolln H Lonlceraf 1 avone 
Lonlceln neohesperose 

Actions: The herb has antibacterial effects against Staphylococcus aureus, strep- 
tococci, pneumococci, Bacillus dysenten'i, Salmonella typhi, and paratyphoid. It 
is an antiviral agent. 

The herb has a cytoprotective effect against CCl4-induced hepatic injury.21 It 
has antilipemic action, interfering with lipid absorption from the gut. 

Therapeutic Uses: The herb is used mainly in the treatment of upper respiratory 
infections, such as tonsillitis and acute laryngitis. It is also used in the treatment 
of skin suppurations, such as carbuncles, and to treat viral conjunctivitis, influenza, 
pneumonia, and mastitis. 

The herb has also been administered in cases of acute appendicitis; 62 to 93 g 
of the herb is added to 9 to 10 g of licorice root to make a decoction. 

Preparations include tablets containing 100 mg of Jin Yin Hua extract; the 
standard dose is 2 to 3 tablets, taken every 4 to 6 h. An injection solution consisting 
of 50 mg of extract and 40 mg of wogonin per 2 rnl of solution is available. 

LIAN QIAO (&& ) 

The dried fruit of Forsythia suspensa (Thunb.) Vahl. 

Chemistry: The fruit contains forsythol (Cl5Hl,O$, phillyroside (C2,H,.Qll), ole- 
anolic acid, and rutoside. 

Phillyrln or Phlllyroslde 

Actions: The herb has antibacterial action against Salmonella typhi, cholera, 
E. coli, diphtheria, plague, tuberculosis, staphylococci, and pneumococci. It has 
anti-inflammatory properties and can lower body temperature. It can increase 
body immunity. It protects hepatic function and is an effective choleretic. In the 
cardiovascular system, it can produce vasodilatation and a hypotensive effect. It 
is a diuretic and antiemetic; the latter effect occurs via inhibition of the chemore- 
ceptor trigger zone (CTZ). 
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Therapeutic Uses: In the treatment of early influenza and cold, the herb is 
administered in doses of 7 to 16 g prepared in a decoction. It is also used in the 
treatment of encephalitis, hepatitis, carbuncle, and tuberculosis. 

C H U A N  X I N  LlAN ( 

The dried aerial parts of Andrographis paniculata 

Chemistry: The major ingredients of this plant include deoxyandrographolide, 
andrographolide, neoandrographolide, and dehydroandrographolide. 

Andrographolide Meoandrographol ide 14-~eoxyandrographol ide 

Actions: The herb is an antibacterial agent against staphylococci, pneumococci, 
hemolytic streptococci, dysentery, and typhoid bacilli. It has been observed to 
increase the body defense mechanisms and to act as an antipyretic. It has anti- 
inflammatory properties, probably due to stimulation of adrenocortical hormone 
release and ACTH secretion. 

Experiments in dogs have shown that this herb can alleviate ischemia-reper- 
fusion injuries of the myocardium and reduce atherosclerotic artery stenosis.3' 

The herb can inhibit platelet aggregation and has a protective effect on 
hepatotoxicity induced by CCI,, tert-butylhydro peroxide, or paracetamol.14 

It is also a sedative and can prolong the sleep time induced by barbiturates 
and shorten the time of onset of action. In addition, Chuan Xin Lian has reportedly 
been used to terminate pregnancies. 

Adverse effects include dizziness and heart palpitations. The LD,, of this herb 
in mice is 2.7 g/kg (i.v.). 

Therapeutic Uses: The herb effectively treats bacterial dysentery, arrests diarrhea, 
and lowers fever quickly. It is also effective in the treatment of upper respiratory 
infections, tonsillitis, pneumonia, tuberculosis, and renal pelvitis. It has been used 
to treat snake bite, but the mechanism of action is unknown. 

Clinical trials demonstrate that this herb gives a beneficial effect in the treatment 
of postlithotripsy urinary tract infecti~n.~' 

Standard preparations include 50-mg andrographolide tablets taken in doses 
of 2 tablets t.i.d. An injection solution of 50 mg/2 ml is used for intravenous 
infusion or intramuscular injection. 
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PU GONG YlNG (;@ 2% ) 

The dried aerial parts of Taraxacum mongolicum Hand-Mazz., 
T. sinicum, or T. hetrolepis 

Chemistry: The plant contains taraxasterol, taraxerol, taraxacerin, taraxacin, and 
vitamins A, B, and D. 

Actions: The herb has antibacterial action against Staphylococcus aureus, Strep- 
tococcus hemolyticus, typhoid bacilli, dysentery bacilli, tuberculosis, and most 
Gram-positive bacteria. It has antispirochetic and antiviral effects. In addition, it 
has been observed to protect the liver function and act as a choleretic agent. 

Therapeutic Uses: In the treatment of epidemic parotitis, the herb is ground with 
water to make a paste, which is applied externally to the inflamed glands. In 
cases of mastitis, 31 g of the herb is decocted with water or mixed with wine 
and taken orally. It is also used in the treatment of hepatitis and upper respiratory 
infection, such as tonsillitis and laryngitis. 

Other standard preparations include tablets containing 0.3 g of extract; the 
normal dose is 3 to 5 tablets, taken 4 times a day. Pu Gong Ying is also available 
in injection form, equivalent to 10 g of raw material per 2 milliliters for intramus- 
cular injection. 

QlAN JI GUANG (%$)%) 

The dried aerial part of Senecio scandens 

Chemistry: The herb contains lavoxanthin, chrysanthemaxanthin, and some alka- 
loids. 

Macrophylline Sarracine 

Actions and Therapeutic Uses: It is claimed that this herb has antibacterial and 
antiplasmodial activity. It is generally used in the treatment of acute bacterial 
dysentery, appendicitis, pneumonia, and bronchitis. It is also used in cases of 
conjunctivitis and trichomonas vaginitis. 

The toxicity of this herb is minimal. A similar plant, Senecio nemorensis, 
however, is quite toxic; it grows near the Ting-Mo mountains in China. Domestic 
animals that have eaten this plant have died of hepatic necrosis. 
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Sugar-coated tablets made from an extract of the herb, equivalent to 2 g of 
raw material, are administered in doses of 3 to 5 tablets t.i.d. An injection solution 
equivalent to 1 to 3 g raw material/ml is available, administered intramuscularly 
in doses of 2 to 4 ml. Also available are Qian Ji Guang eye drops (50%). 

HU ZHANC (fir&) 
The dried rhizome of Polygonurn cuspidaturn Sieb. 

Chemistry: This herb contains the glycosides polygonin, glucofragulin, polydatin, 
and emodin, as well as a large quantity of tannin substances. The following 
glycosides have been isolated from the leaf of this plant. 

H R = 
H OH Reynoutrin D-xylcse 

Avicularin a-L-furanarabinose 

Hyperin 0-galactose 

Actions: The herb has antibacterial actions, effective against Staphylococcw 
aurew, streptococci, E. coli, spirochetes, and tuberculosis bacilli. It has antiviral 
activity and is both a laxative and antitussive. It can lower blood sugar and blood 
cholesterol levels. 

The herb may cause nausea, vomiting, diarrhea, and indigestion. In rare cases, 
it may cause hepatic damage and respiratory depression. 

Therapeutic Uses: In cases of burn, this herb is applied externally to prevent 
infection. It also can prevent the elevation of TNF levels in the early stages of 
burn shock and inhibit the increase of leukocytes, attenuating the adherence of 
the neutrophiles and injury of the lung.42 A 5% decoction fluid is prepared for 
external use, or a 20 to 30% ointment. 

It is also used to treat toxic jaundice, hepatitis, appendicitis, and newborn 
jaundice. In the treatment of candida vaginitis, a decoction of the herb is used 
to wash the infected vagina daily. Tablets made from an extract of the herb can 
be given orally to treat chronic bronchitis. 

YU XING CAO (#.&!?$ 
The dried aerial parts of Houttuynia cordata Thunb. 

Chemistry: Approximately 0.005% of the herb consists of an essential oil. The 
major component of this oil is decanoylacetaldehyde, which is unstable and 
disintegrates into a complex form. The synthetic sodium derivative of this com- 
pound is called houttuynium. The other component of this oil is methyl-nonylke- 
tone lauric aldehyde. 

The leaves contain the glycoside, quercitrin. The flower and fruit of the plant 
contain isoquercitrin. 
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Decanoylacetaldehyde Methyl-nonylketone 
CH,(CH,),COCH,CHO CH,(CH,),COCH, 

Actions: The herb has antibacterial action. At a concentration of 1:40,000 it can 
inhibit staphylococci, typhoid bacilli, pneumococci, E. colz, dysentery bacilli, and 
leptospira. In addition, it has antiviral activity and can increase immunity and the 
phagocytic activity of leukocytes. Other actions include analgesic, hemostatic, and 
antitussive properties, as well as promotion of tissue regeneration. 

A steam distillate of the houttuynia plant has direct inhibitory activity against 
herpes simplex virus type-1, influenza virus, and HIV-1 without showing cytotox- 
icily. However, it has no effect against poliovirus or Coxsackie virus."' 

Quercitrin has diuretic effects, causing renal vasodilatation and increasing renal 
blood flow. 

Pharmacokinetic studies with 14C-houttuynium showed that this agent is dis- 
tributed mainly in the lung and metabolized rapidly in the liver. 

Therapeutic Uses: The herb is used in the treatment of lung abscess, chronic 
bronchitis, and pneumonia; for the latter, it is given in a dose of 30 g decocted 
with 15 g of Tie Geng (&$a divided into six portions and taken every 8 h. 

Other uses include the treatment of chronic uterine cervical infection, lep- 
tospirosis, otitis media, cystitis, urinary infection, dysentery, and mastitis. 

Houttuynium is available in 20-mg tablets which are administered in doses of 
4 to 5 tablets t.i.d. In injection form (4 mg/2 ml), houttuynium is used intramus- 
cularly. 

YA ZHI CAO ($$@$) 
The dried aerial parts of Commelina communis 1. 

Chemistry: The herb contains the glycosides awobanin and commelin. 

Awobanln Flavoconelitin H 

Flavocomel in -glucose 

Actions: The herb has antibacterial action. It is an antipyretic agent, and possesses 
diuretic and antiedematic properties. 

Therapeutic Uses: The herb is used to treat the common cold and influenza. It 
is given in doses of 60 g in a decoction, taken for 3 to 5 d. It has also been used 
as an antipyretic for noninfectious fever, and to treat ascites, edema, and 
hordeolum. 
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DA SUAN ( ) OR GARLIC 

The bulb of AIlium sativum 1. 

Garlic has been universally touted for thousands of years as a magical medicinal 
herb with effects ranging from headache healing to aphrodiasiac. Chinese folk 
medicine used Da Suan in cooking, as a stomachic, and for prevention and 
treatment of the common cold and other infectious diseases. Classfied by the 
Chinese as vegetables, the name Chong Suan ($. &) encompasses many species 
in the genus Allium: 

1. Da Suan, from A. sativum L. 
2. Hu ( '' ), from A. scorodoprasum L. 
3. C h o n 2  A 1, from A fitulorum L, 
4. Foreign C o y (;*,$.).), from A, cepa L. 
5. Jiu ( 9 ), from A. odorum L. 
6. Chau Min Jiu (dm, from A. ledebourianum Schult. 
7.  Xie ( & ), from A, bakeri Regel 

Chemistry: The active principle isolated from Di Suan is allicin, which is a form 
of essential oil and comprises approximately 1.5% of the plant. It is a yellowish 
liquid with a strong odor and is very unstable under heat. The density of the oil 
is 1.046 to 1.057. 

Allicin exists in the fresh plant as a pro-drug called alliin, which is colorless 
and odorless. Under catalysis by the enzyme alliinase, it is hydrolyzed to form 
one molecule of allicin and two molecules of diallyl disulfide. The latter has an 
antilipemic effect 

Alllcin Olallyl 
thiosulfonate 

Da Suan also contains other substances, including allistatin and glucominol. 
From the essential oils of the plant, another antibacterial principle, neo-allicin, 
has been isolated. This is a diallylthiosulfonate, which is now prepared synthet- 
ically for marketing. 
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In addition, the garlic bulb also contains steroid saponins and polysaccharides. 
The saponins have been identified as proto-isoeruboside-B and isoeruboside-B. 

From the seed of Allium cepa, a potent antibacterial protein of 10 kDa, called 
Ace-AMPI, has been isolated. 

Actions: 

Antibacterial Activity -The herb has antibacterial actions against staphylococci, 
E. coli, typhoid and paratyphoid, dysentery, cholera, diphtheria bacilli, and pneu- 
mococci. It inhibits bacterial growth at a concentration of 2 to 5 mg/ml, and is 
synergistic with a proton pump inhibitor, omepra~ole .~  It is also effective against 
tubercle bacilli. It has antiplasmodial effects, especially against Entamoeha his- 
tolytica and trypanosoma. It is also an antidermatophytic agent and exerts anti- 
fungal activity. 

Anticarcinogenesis and Antimutagenic - Garlic is reputed to have anticancer prop- 
erties. A study of 4000 people living in test regions of Italy and China showed 
that those whose daily diets for the last 20 years contained the most Allium 
vegetables had the lowest incidence of stomach cancer, by as much as 60%.33 

Another study in the Netherlands from 1986 to 1996 of 120,000 men and 
women, showed that dietary allium plant taken daily reduced the risk of stomach 
cancer. An inverse relation between allium eating and stomach cancer incidence 
was observed.' 

Diallyl sulfide of garlic is known to inhibit chemical carcinogenesis and is 
antimutagenic. A crop of high selenium garlic produced a 56 to 75% reduction 
of tumor growth in an animal experiment.I3 

Cardiovascular System - Garlic diallyl sulfide has free radical-scavenging capacity 
to protect against cardiac ischemia, and exerts a significant antiarrhythmic effect 
in both ventricular and supraventricular arrhythmias.26 
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Da Suun lowers plasma cholesterol and low-density lipoproteins, decreases 
plasma fibrinogen, prolongs coagulation time, and prevents atherosclerosis. Clin- 
ical trials in India have shown that heart attack survivors who have taken garlic 
daily for 3 years have fewer recurrent attacks and fewer deaths from heart attack 
than patients with unsupplemented diets.33 The hypolipidemic effect is primarily 
due to its effect in decreasing hepatic cholesterogenesis. 

The herb is beneficial in prevention of thrombosis, if ingested in the raw, 
rather than cooked form, by inhibiting lung and vascular aortic cyclooxygenase 
activity.' A product especially extracted from Da Suan called ajoene (C,H,,S,O), 
shows ability to prevent platelet aggregation, but the dehydrated garlic powder 
did not have this effect. It is probable that ajoene acts by inhibiting exposure of 
fibrinogen receptors on the platelet me~nbrane.~ 

The herb can inhibit endothelial adenosine deaminase activity, resulting in a 
hypotensive and vessel protective In addition, it also effectively activates 
NOS activity intracellularly.8 

Hypoglycemic Effect -The herb has been observed to lower blood sugar. It can 
ameliorate the diabetic condition in alloxan diabetic rat and significantly stimulate 
insulin secretion from P-cells of normal rat pancreas islet, due to both antioxidant 
and secretagogue  action^.^ 

Other effects of this herb include stimulation of phagocytic activity of leuko- 
cytes and a radioprotective effect. 

Da Suan is a stomachic, which stimulates gastric secretion and gastric motility. 
It is also anti-inflammatory. 

The LD,, of allium oil in mice is 50 to 78 mg/kg (i.v.); the LD,, of neoallicin 
is 70 mg/kg (i.v.) and 600 mg rng/kg (oral). 

Therapeutic Uses: Garlic has been used to treat many microbial infectious dis- 
eases, such as bacterial and amebic dysentery. Rectal infusion of 5 to 10% garlic 
extract, in combination with oral administration, gives a good curative result in 
both acute and chronic cases. Du Suan is also used in the treatment of whooping 
cough, tuberculosis, epidemic encephalitis, cholera, oxyuris, and taenia infections. 

In the treatment of trichomonasis, garlic juice is placed in bath water and the 
vagina is washed with the garlic solution for 7 to 10 d. An intravenous infusion 
of Da Suan solution (containing 1.5% allium oil) has been used in the treatment 
of laryngeal cancer. 

Externally, garlic is used to dissolve clavus, and to treat furuncle and carbuncle, 
by soaking gauze with 10% Da Suan solution and applying it on the superating 
wounds. 

LlAO CE WANG ( 18% ) 

The dried root or root bark of Wikstromia indica C.A. Mey 

Chemistry: The root and root bark contain wikstroemin and hydroxygenkwanin, 
daphnetin, and acidic resin. 
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W i  kstroeniin 

Actions: The herb has antibacterial action, especially against staphylococci, strep- 
tococci, and pneumococci. 

Therapeutic Uses: In Chinese folk medicine, it was used to remove "heat" and 
toxic substances, to activate blood flow and dissipate blood stasis, and to cause 
diuresis and reduce edema. Therapeutic uses include cases of rhematic arthritis, 
leprosy, bronchial asthma, whooping cough, amebic dysentery, and abscesses. It 
is also used to induce abortion by inserting a fresh root or root bark into the cervix. 

Standard preparations include tablets containing 0.22 g of extract taken in 
doses of 3 tablets t.i.d. An injection solution equivalent to 3 g/2 ml is also available 
for intramuscular use. 

M A  CHI X l A N  (,$ & &) 

The dried aerial parts of Portulaca oleracea 1. 

Chemistry: The herb contains a large quantity of potassium salts (7.5% of total 
weight) and several catecholamines, such as norepinephrine, dopamine, and DOPA. 
Also present are vitamins A, B,, B,, PP, and C; of these, the vitamin A content is 
the highest, at 40 U/g. 

Actions: It is an antibacterial agent effective against E. colz, Proteus, dysentery, 
typhoid, and paratyphoid. It causes vasoconstriction, stirnulates uterine and intes- 
tinal smooth muscle contraction, and is a diuretic. It promotes wound healing. 

Therapeutic Uses: Chinese herbal medicine used this herb to remove "heat," 
"dampness," and toxic substances, and to stop bleeding. Therapeutically, it is used 
in the treatment of acute bacterial dysentery, whooping cough, enteritis, appen- 
dicitis, and ascaris and hookworm infestation. It has also been used to stop 
postpartum bleeding. 

JIN D E N G  L O N G  (@)j@) 

The dried persistent calyx with fruit or the dried calyx only 
of Physalis alkekengi franchetti 

Chemistry: The herb contains small a amount of alkaloids, vitamin C, physalien, 
physalins A, B, and C, and hystonin. 
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R= Physalln B 3a-Tlgloldlne 

Physalin A a-OH 
Physaltn C H 

Actions: The extract of the herb has antibacterial effects, inhibiting dysentery 
bacilli and staphylococci. The herb stimulates myocardial contraction and causes 
vasoconstriction, resulting in a rise in blood pressure. Hystonin can cause uterine 
contraction; it has a faster onset of action but is shorter in duration than oxytocin. 

Therapeutic Uses: This herb is used mainly to treat acute tonsillitis, sore throat, 
and laryngeal infections in children. It is marketed in solution form equivalent to 
1 g of raw material per milliliter, used for intramuscular injection. 

Chinese traditional medicine also prescribed the fruit to induce labor. 

CUANC DOU CEN ( $ % f ~  OR SHAN DOU CEN (b-t$$@ . . 
The dried root and rhizome of Sophora subprostrata Chun et T. Chen 

Figure 36.3 The root of Cuang Dou Gen. 
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Chemistry: Approximately 0.93% of the root consists of alkaloids, including 
matrine, oxymatrine, anagyrine, and methylcytisine. The root contains other non- 
alkaloidal substances, including sophoranone, sophoranochromene, sophoradin, 
and daidzein (C,,H,,OJ. Also present is I-trifolirhizin (C22H220,0), a glucoside 
whose hydrolyzed product is I-maackinin (Cl6Hl2O5). 

Sophoranone R = -+ Sophoradin R = & 
Sophoranochromene R Sophoradochromene R = 

Other substances isolated from Guang Dou Gen include pterocarpin (C17H1406) 
and I-maachlain. Also, some triterpenoidal saponins have been isolated from the 
root; these include sophorneoanodromone and sophorneoadochromone. 

As mentioned in Chapter 8, the name Shan Dou Gen is used for two very 
different herbs. In different regions of China, druggists have mistakenly used other 
herbs for Guang Don Gen, including the root of Sophora tonkinensis Gagnep 
(Legurninosae), Menispermum dauricum, D.C. (Menispermaceae), and Indigofera 
amklyanta Crab. The pharmacological action of each of these herbs is quite 
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different. Shan Dou Gen, the root of Menispermum (Chapter 81, is also named 
Ye Dou Gen or northern Dou Gen, as a muscle-relaxing herb. 

Actions: The herb is highly effective against tubercle bacilli, staphylococci, Epi- 
dermophyton, and Candida alhicans. Reports show that this herb is particularly 
effective against methicillin-resistant Staphylococcus aureus infections and also is 
used in the treatment of intractable ulcerative colitis.3' 

It has an antiarrhythmic effect, due to a central action. It has antiasthmatic 
properties, and is especially effective against histamine-induced asthma. 

The herb is an anticancer agent. It can inhibit the growth of mouse 5-180 
sarcoma cells. Kojama et al.'Qeported that the chemotherapeutic index of oxy- 
matrine against S-180 cells is approximately 7 to 8 times greater than that of 
mitomycin C. However, the herb has no effect on Ehrlich ascites cells. Mori et al.24 
reported that this herb can enhance tumor immunity in animals and increase a 
humoral immunity-stimulating activity. 

The herb promotes leukocytosis. Rabbits receiving a dose of the total 
alkaloid - 30 m d k g  intravenously or 60 mg/kg intramuscularly -show an antag- 
onizing effect on X-irradiation-induced leukopenia. In mice receiving a dose of 
oxymatrine every other day for 5 doses, and then 300 rads of total body X- 
irradiation, there is no significant fall in the leukocyte count. 

Oxymatrine is metabolized in the intestine, if given orally. When it is injected 
either intramuscularly or intravenously, it is distributed uniformly in all tissues 
and excreted unchanged in the urine; approximately 88% of the administered 
dose is excreted within 24 h. 

Toxicity: Clinical trials showed that nausea, vomiting, dizziness, and headache 
are common side effects. In severe cases, the herb may cause sweating, heart 
palpitations, dyspnea, and convulsions. 

The water-based extract of this herb is relatively nontoxic, but oxymatrine is 
toxic. The LD5, in mice is 0.57 k 0.49 gm/kg (i.p.1 and 0.95 * 0.116 d k g  (s.c.). 
Test animals died of respiratory depression. 

Therapeutic Uses: In the treatment of leukopenia (below 4000/rnm3), 200 to 
400 mg of total alkaloids is given intramuscularly each day. An 84% improvement 
has been observed. Daily injection of the total alkaloid to patients receiving "Co- 
radiation therapy gave a 93% effective rate in preventing a fall in leukocyte count. 

In the treatment of uterine cervical ulceration or chronic cewicitis, the powder 
of total alkaloid is used as a spray applied directly to the ulcerated surface for 
10 d. To treat bacterial dysentery and enteritis, total alkaloids are given in a dose 
of 2 tablets (0.3 dtablet) t i d .  

This agent is also used in the treatment of hydatid moles and chorioblastoma, 
asthma and chronic bronchitis, and acute tonsillitis and laryngitis. 

The dried leaf of lsatis indigotica Fort. or I. tinctoria L., or 
Baphicacanthus cusia (Nees), Bremek., Clerodendron cyrtophyllum 
Turex., and Polygonum tinctorium Lous. 

Chinese herbists also called this herb Ping Dai (i-$q- 1. -. 
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Chemistry: The leaf contains the glycosides indican and isatan B (approximately 
1% of total content). On hydrolysis, indican gives indoxyl, which in turn is further 
oxidized to give the compound indigo. 

H 

Indican 

- 
/N. OSOJ Indigo 

k 
R=  

Glucobrassicin H 

Neogl ucobrassici n 0CH3 

1 -Sulpho-3-indolylmethyl SO3- 
glucosinolate 

Actions: The herb has an antibacterial action, effective against staphylococci, 
pneumococci, and meningococci. It is an antiviral agent, effective against influenza 
virus. It has antipyretic, anti-inflammatory, and choleretic properties. It has been 
observed to increase phagocytic activity of leukocytes. It can relax intestinal 
smooth muscles, but contracts the uterine muscle. 

Pharmacokinetic studies showed that oral administration of indican to rabbits 
produced a maximum plasma concentration after 3 h. The agent was distributed 
into the liver, kidney, muscle, and alimentary tract. Of the ingested dose, 90% 
was excreted in the urine. 

Adverse effects included nausea and vomiting. In some cases, it may cause 
hematuria following intramuscular injection. 

Therapeutic Uses: The herb is used to treat acute parotitis, upper respiratory 
infection, encephalitis, hepatitis, lung abscess, dysentery, and acute gastroenteritis. 
Recently, it was tried to treat HIV viral infection, but no data were reported. 

The dried root of lsatis tinctoria L., or I. indigotia Fort. 
or Baphieacanthus cusia (Nees) Bremek. 

Chemistry: The herb is listed in both the old and recent Chinese pharmacopoeias, 
but it is unclear whether it is considered to be identical to Da Qing Ye, which is 
derived from the same plant. In Zhong Cao Yao Xue it was listed in a different 
category from Da Qing Ye. 
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In Zhou's Pharmacology of Chinese Herbs, these two herbs are categorized in 
the chapter on fever-reducing agents, as being similar to the group of Huang 
Lian and its alkaloid berberine. He stated that Da Qing Ye has antibacterial and 
antipyretic actions, while Ban Lan Gen has antibacterial and antitoxicant effects; 
Ban Lan Gen was not listed as an antipyretic agent. Wu's Pharmacology of Chinese 
Herbs gives explicit descriptions of the actions and uses of Ben Lan Gen. 

Actions: Its actions include antibacterial and antiviral effects. It can increase blood 
flow, improve microcirculation and lower blood pressure, reduce capillary per- 
meability, and reduce oxygen consumption of the heart muscle. 

Therapeutic Uses: The herb is used to treat epidemic encephalitis, measles, 
paroditis, influenza, tachoma, and verruca plana. It is available in injection form, 
equivalent to 1 d 2  rnl, for intramuscular administration. Tablets equivalent to 2 g 
of raw material are also available, taken in doses of 5 to 6 tablets, 4 to 6 times 
each day. As a syrup, the herb is available in a concentration of 1 d m l .  

K O N C  X I N  L l A N  Z I  C A O  ( $ I I & ~  $ ) 
Fresh aerial parts of Alternanthera philoxeroides Criseb. 

Chemistry: The herb contains saponin, cournarin, tannin, and some flavins 

Therapeutic Uses: This herb was recently found to be effective against viral 
infections. It is purported to have a remarkable inhibitory effect on certain viruses, 
such as influenza, encephalitis, and rabies. 

In the treatment of measles, oral administration of this plant can shorten the 
disease process, reducing the fever period and the skin eruptions. It can minimize 
the complications often observed during the recovery period. 

If the herb is given in the early stages of encephalitis, it can shorten the 
duration of the disease, lower mortality, and improve the recovery rate. At a dose 
of 20 to 50 g/kg/d in a group of encephalitis patients, the mortality rate was 
reduced from 50% to 13%. 

Other uses include the treatment of hemorrhagic fever, toxic hepatitis, and 
icteric hepatitis. In the treatment of epidemic hemorrhagic conjunctivitis, a 1:l 
extract is used as eye drops and applied daily for a few days; this reportedly 
obtains satisfactory results. 

QIN PI  ($--$_ . . ) 

The dried bark of Fraxinus rhychopylla Hance, F. chinensis, 
or F. stylosa, F. bungeana D.C. or F. paxiana Lingelsh. 

Chemistry: The active principles are the glycosides fraxin (C,,H,,O,,) and aes- 
culin. Their hydrolysis products are fraxetin (C,,H,05) and aesculetin (C,H,O,). 
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R= R= 
Fraxetln H Aesculetln H 

Fraxln -glucose Aescul I n  -glucose 

Actions: The herb is an antibacterial agent effective against dysentery bacilli, 
staphylococci, and streptococci. It can exert hypnotic, analgesic, and anticonvul- 
sant effects; its analgesic effect is greater than that of aspirin. It has an anti- 
inflammatory effect, probably due to stimulation of the adrenal cortex. It is an 
antitussive, expectorant, and antiasthmatic. 

Toxic effects are coma and respiratory depression. The LD5, of fraxetin in mice 
is 2.39 &kg. 

Therapeutic Uses: To treat dysentery, fraxetin is administered orally in daily doses 
of 50 to 100 mg/kg; the reported cure rate is 80%. This agent can quickly lower 
the temperature and stop diarrhea. It is also used in chronic bronchitis and 
rheumatic arthritis. 

Preparations include tablets prepared from gin pi extract (0.3 ghablet); to treat 
chronic bronchitis, 2 to 4 tablets t.i.d. for 10 d. The herb can also b e  placed in 
steaming water and sprayed or inhaled into the respiratory tract for 30 min. 

MU DAN PI ($&$J'& 
The dried root bark of Paeonia suffruticosa Andr. 

Chemistry: The bark contains essential oils and several glycosides, including 
paeonolide (C2,H,,01,), paeonoside (Cl,H2,O~, paeonol (C9H~,03), paeoniflorin, 
astragalin (C21H,,01,), paeonin (C,,H,301&I.5H20), and pelargonin (C21H3,015Cl~ 
3 1/2 H20). 

COCHt COCH, 

- 8 . ~ -  glucose 

A-L-arabinose a-L-arabinose 
OCH* OCH, 

Paeonolide Paeonoside 
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H COCH. 

QH OCH, R= 

Paeonol Astragal  i n  Paeonin 0CH3 

Pel argonin OH 

Actions: The herb has antimicrobial actions against E. coli, typhoid and paraty- 
phoid bacilli, S, aureus, Streptococcus hemolyticus, pneumococci, and Cholera 
uibrio. 

It is an anti-inflammatory agent. A 70% alcohol-based extract of Mu Dan Pi 
had a remarkable inhibitory effect on experimentally induced swelling of the rat's 
paw, reducing capillary permeability. The water-based extract of this herb can 
effectively reduce arthritic joint swelling. 

It is an antihypertensive. It has analgesic, sedative, and anticonvulsant effects. 
It has been observed to lower the body temperature of mice and exert an 
antipyretic action in typhoid-infected animals. 

This herb is absorbed rapidly from the intestine. A maximal plasma concen- 
tration is reached 20 min after administration. After absorption, it is distributed 
mainly in the liver, followed by the kidneys and lungs. Within 24 h, 89% of the 
administered dose is excreted in the urine, partially in the form of metabolic 
products. 

This herb has relatively low toxicity. The LD,, in mice is 3.43 d k g  (by stomach), 
0.78 gm/kg (i.p.), and 0.196 gm/kg (i.v.1. 

Therapeutic Uses: The herb is prescribed to treat appendicitis. It is effective in 
the treatment of dysentery, with a 50% decoction found to be curative in 28 out 
of 29 cases. In the treatment of hypertension, it is given in a dose of 15 to 18 g 
daily, made into a decoction; the dose can be increased to 50 g daily if no side 
effects are observed. In the treatment of allergic rhinitis, 50 ml of a 10% decoction 
is given in the evening for 10 consecutive days, producing a excellent results. 

SHUI HONG CAO (7k&y 
The dried plant of Polygonurn orientale 1. 

Chemistry: The plant contains orientin, vitexin, isovitexin, isoorientin, and plas- 
toquinone-9. 
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R= 

Vltexln H 

Orlentin OH 

R= 

Isovftexin H 

Isoorlentln OH 

Therapeutic Uses: The herb has an antibacterial effect. It was used in traditional 
Chinese medicine to remove "heat" and treat infection. 

BAI XIAN PI ( 6&&~ 
The dried root bark of Dicfamnus dasycarpus Turcz. 

Chemistry: Several substances have been isolated from the bark. These include 
the alkaloids dictamnine (C,,H,O,N), skimmianine (C,,H1304N), y-fragarine 
(CI3H,,O,N), preskinnianine, and isornaculosindine, limonin (C,,H,,O,), and obak- 
inone; fraxinellone; psoralen (C,,H,O,), aurapten, and bergapten; and saponins 
and essential oils. 

R 1  R2 R3 
Skimmianine 0CH3 0CH3 H Platydesrnine 

Dictamine H H H 

Haplopine 0CH3 OH H 

y-Fragarine CCH3 H H 

Copyright 1999 by CRC Press LLC



Presklmni anine Isomaculoslndine 

"W0 Rz a. 
R I R 

R l  R2 R 3  R 
Herniarin H 0CH3 H Xanthyletin H 

Umbelliferone H OH H Luvangetin OCHj 

Fraxinel lone Psoralen H 
Bergarpten Xanthotoxin OCHJ 

Actions: The herb is noted for its antifungal activity. I t  also displays an antipyretic 
effect. 

Therapeutic Uses: This herb is used to treat dermatitis, psoriasis, and itching of 
the skin. It is reportedly also effective in the treatment of icteric hepatitis. The 
standard dose is 3 to 10 g. 

LU X l A N  C A O  ((B&$ ) 

The dried whole plant of Pyrola decorata H. Andres, P. rotundifolia 
chinensis, or P. rotundifolia L. 

Chemistry: The plant contains several glucosides, including arbutin (Cl,H160J, 
hornoarbutin, and isohomoarbutin. Other substances present include chimaphillin 
and monotropin. 
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C-glucose 0 HO CHzOH HOH2C ', H 

R= 
Arbutin H 

WOH OH 

Homoarbutin CP3 Chimapi l l in  Monotropein 

Actions: The herb has antibacterial effects against S, aureus, dysentery bacilli, 
typhoid bacilli, and Bacillus pyrogenes. The minimal inhibitory concentration 
ranges from 12.5 to 50 pg/ml. 

An extract of the herb can increase myocardial contractility and exert an 
antiarrhythmic effect. It has a vasodilatory effect and can lower blood pressure. 
The herb also has a hemostatic effect. 

It has contraceptive actions. A 20% Lu Xian Cao extract was given to a group 
of mature female mice at a dose of 0.06 m1A0 g daily for 10 d; fertilization was 
completely prevented. 

Therapeutic Uses: Extracts of the herb can be given orally or by intravenous 
infusion for successful treatment of pulmonary infection. The herb is also admin- 
istered in cases of intestinal and urinary infections, especially in pediatric diarrhea 
and acute dysentery. It is used in the treatment of liver infection and as an 
antirheumatic agent. 

SHI C A O  (5 ) O R  YARROW 

The dried aerial parts of Achillea alpina L. 

Chemistry: The herb contains several alkaloids, essential oils, and some flavonoids. 
Two other species that belong to the genus Achillea include A. millifolium and 
A. sibirica Ledeb. The composition of the former includes contains 0.6 to 0.85% 
essential oils and 0.05% of the active principles achillin, betonicine, or achilleine. 
The latter is composed of d-camphor, desacetylmatricarin. 

Ach i l l l n  Betonicine (Achil  l e ine )  Chamazulene 
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Acetyl balchanol i d e  Desacetylmatricarin a-CH3 6-H 

Desacetyl- Isomatrlcarln 8-CH3 ,q;H 

Actions and Therapeutic Uses: The herb is listed in 7he Herbal Classic of the 
Divine Plowman as an "upper-class" herb. The Ben Cao Kong Mu described it as 
"useful in treating abdominal fullness." It has antibacterial actions against S. aureus, 
pneumococci, E. coli, and Bacillus dysenteria. Folk medicine used it to treat 
menopause, abdominal pain, acute intestinitis, wound infection, and snake bite. 
It is also used to stop internal bleeding of the alimentary tract, hemorrhoids, and 
gastrointestinal ulcer. It is contraindicated during pregnancy." 

The herb is administered in doses of 3 to 9 g, prepared as a decoction. 

LONG KUI ( $ ?&) 
The dried whole plant of Solanum nigrum L. 

Chemistry: Approximately 0.04% of the herb consists of saponin-like alkaloids. 
Six different solanigrines have been isolated: a, P, y, 6, E, and c- solanigrine. 
Other saponines have also been found; the hydrolyzed products or genins of 
these are diosgenin and tigogenin. The plant also contains vitarnine C and resin. 

Table 36.1 summarizes the structure and products derived from four of the 
solanigrines. 

Table 36.1 Solanigrines and Their Products 

Saponin-like alkaloid Other name Cenin Sugars 

p-Solanigrine Solasodamine 1 rnol glucose, 1 rnol galactose, 
(GI b 3 0 2 N )  and 2 rnol rhamnose 

y-Solanigrine Solasonine Solasodine + -0-galactose-0-glucose 
(C45H73016N) (C27H4~0>N) 1 

rharnnose 
8-Solanigrine Solamargine 1 rnol glucose and 2 rnol 

( C a h O 1 3 ~ )  rharnnose 
t-Solanigrine (C~~H,~OI ,N)  1 rnol glucose and 1 rnol 

rhamnose 
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Actions: The herb has antibacterial and diuretic properties. It should be noted, 
however, that children who have eaten berries from the plant complained of 
headache, vertigo, nausea, vomiting, and tenesmus. 

Therapeutic Uses: Long Kui is prescribed in the treatment of mastitis, cervicitis, 
chronic bronchitis, dysentery, and skin infection. It is also used to treat leucorrhoea 
and oliguria in children. 

The normal preparation for the herb is a dose of 9 to 15 g in form of a decoction. 
This decoction fluid or an ointment can be applied externally on the cervix to 
treat cervicitis. 
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ANTI-HUMAN 
IMMUNODEFICIENCY 

(HIV) HERBS 
VIRAL 

Acquired immune deficiency sydromes (AIDS) is an infectious disease caused by 
the human immunodeficiency virus (HIV) that has been spread worldwide from 
Africa to America, Asia, and Europe. Since the report of the first AIDS case in the 
early 1980s, the morbidity and mortality rate of this disease has accelerated rapidly 
each year, because of lack of a curable remedy. Although several synthetic 
thymidine or nucleoside analogs have been approved by the US. Food and Drug 
Administration (FDA), they do not cure the disease, but only improve the symp- 
toms and cannot be taken for a substantially long period because of toxicity. 
Therefore, there is an urgent need to find a cure, including the natural product. 

In recent years, several Chinese Institutes have undertaken this task, searching 
for natural products that can inhibit HIV and prove beneficial in the treatment of 
AIDS. This chapter deals with the discovery of recent developments in anti-HIV 
herbs. Some result from clinical trials by Chinese physicians who have practiced 
in African Clinics. 

The whole plant of Hypericum triquetrifolium Turra 
or H. chinensis L. 

Chemistry: Two active principles have been isolated from the leaves of this plant. 
They are the aromatic polycyclic diones, hypericin and pseudohypericin. In 
addition, a glycoside, hyperin and 0.6 to 1.25% of essential oil are present in the 
herb. 
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l l y p e r i c i n  (IIY) CH3 Hyperin 

I 'seudohypericin (PHY) CH(OH)CH3 

Actions: Hypericin (HY) and pseudohypericin (PHY), the active principles of this 
herb, have been used therapeutically as antidepressants. Since 1990, they have 
been found to have anti-HIV and anti-tumor activity. At present, clinical trials of 
HY on AIDS patients have been carried on mainly by the National Institutes of 
Health (NIH). 

HY and PHY are highly effective in preventing viral-induced manifestations 
that follow infections with a variety of retroviruses, including HIV. They interfere 
with infection by directly inactivating the virus and preventing virus shedding, 
budding, or assembling at the cell membrane. However, neither of them has 
apparent activity against transcription, translation, or transport of viral protein into 
the cell membrane, nor do they have any effect on polymera~e. '~  

HY can block replication of HIV and reduce its cytotoxicity. It has a synergistic 
effect with AZT and is not toxic at the therapeutic dose level. The therapeutic 
index of HY is about lo4, far better than other anti-HIV agents such as AZT.22 

HY is a selective photosensitizer. Its anti-HIV and antiviral effect are photo- 
sensitive. It also can induce photodynamic cytotoxicity to human melanoma cell 
lines, significantly increasing total SOD activity while the glutathione peroxidase 
and GSH levels decrease.' 

Experiments with equine infectious anemia virus (antigenically related to HIV) 
have shown that the antiviral activity of H Y  is minimal without light, but is 
effectively augmented by a chemiluminescent agent, luciferin. Therefore it has 
been suggested that a "molecular flashlight" is used with HY together as a 
photodynamic therapeutic agent against virus and cancer cells." 

HY exhibits its anti-HIV and antiviral activity mediated by its potent inhibitory 
effect on  protein kinase C (PKC). This inhibitory effect is also light dependent. 
Probably the photosensitive inhibition of HY on PKC is involved in the epidermal 
growth factor (EGF) signaling pathway; HY has been shown to inhibit the 
mitogenic effect of EGF and to inhibit the binding of EGF to carcinoma 

HY also inhibits duck hepatitis B virus replication, but at a late step in viral 
morphogenesis." 

IW is a potent antiglioma agent; it can inhibit glioma growth which is dose- 
dependent and light-sensitive.' 

IIY has an antiproliferation and apoptotic effect o n  retinal pigment epithelial 
(RPE) cells in the vitreous cavity, with an IC,, of 1.5 pM. Therefore, HY is a 
therapeutic agent for vitreoretinopathy.Iu 
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A protein isolated from mature seeds of bitter melon, 
Momordica charan tia 

Chemistry: The herb is the Momordica antiHIV protein of 30 kDa. 

Actions: Bitter melon has been widely used in China and southeast Asia for food 
and to combat immune disorders and common infections. The protein, MAP30, 
has the dual ability to act on both DNA and RNA substrates, exerts a novel DNA 
topological inactivating ability, converts viral DNA into inactive form, and interrupts 
DNA function. It is capable of inhibiting infection of HIV-1 in T lymphocytes and 
monocytes, as well as replication of the virus in already-infected cells. Dexa- 
methasone or indomethacin can potentiate the anti-HIV effect of MAP30.3 

The herb possesses a dose-dependent inhibitory effect on  HIV-1 integrase, to 
impede viral DNA integration.'"t has an Nglycosidase activity, whiqh acts 
specifically on the glycosidic linkage of 28s ribosomal RNA and a topological 
activity on plasmid and viral DNAs, including HIV-1 long terminal repeats (LTRs), 
which are the essential sites for integration of viral DNA into the host genome 
by viral integrase. It also inhibits ifz vitro eukaryotic protein biosynthesis.12 

This herb also exhibits potent antitumor activity against certain human tumor 
cell lines.20 

The herb is practically nontoxic to normal uninfected host cells, because it is 
unable to enter healthy cells. 

Therapeutic Uses: It is useful for therapy of AIDS patients and for herpes virus 
infection." 

A protein isolated from the seeds of the Himalayan, 
Celonium multiflorum (Euphorbiaceae) 

Chemistry: The herb is Gelonium antiHIV protein of 31 kDa. 

Actions: GAP31 is a single-chain ribosome-inactivating protein on T lymphocytes. 
Similar to MAP30, it is able to inhibit infection of HIV-I as well as replication of 
the virus in a dose-dependent manner. It also has an N-glycosidase activity on  
28s ribosomal RNA. 

Toxicity is low and the therapeutic index is in the order of 104.",'3 

DAPs30 A N D  32 

Proteins isolated from the leaves of Dianthus caryophyllus 

Chemistry: DAPs30 and 32 are Dianthus anti-HIV proteins of 30 and 32 kDa 

Actions: The herb inhibits HIV-1 infection and replication by exerting its effect 
on the virus directly or upon viral specific metab~lism. '~ 
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Table 37.1 A Comparison of Ribosome-Inactivating Activity and 
Anti-HIV Activity of Four Anti-HIV Herbs 

Ribosome- Anti-HIV activity 
inactivation lDso (nMf Cytotoxicity LD,, 

SCRIP" ID,, (nM) P24 RT TD,, (nM) (ng/kg) 

GAP3 1 4.1 0.23 0.32 >3200 59-64 
DAP30 3.4 0.85 0.88 910 12-16 
DAP32 2.3 0.71 0.76 >3200 42-46 
Trichosanthin 3.7 0.37 0.46 340 5-7 

"SCRIP = single-chain ribosome-inactivating protein. 

Data from Lee-Huang, S .  et al." 

The herb is an immunotoxin and selectively inhibits protein synthesis by CD30' 
cell lines of virus-infected lymphoblastoid and Hodgkin's lymphoma.2 

A comparison of the anti-HIV activity between this compound and others is 
presented in Table 37.1. 

TRICHOSANTHIN A N D  TAP29 

Proteins isolated from root and seeds 
of Trichosanthes kirilowii Maxim. 

Chemistry: Both are single-chain ribosome-inactivating proteins. Each has a dif- 
ferent amino acid at the terminals. Recently, the gene-encoding tranchosanthin 
has been successfully cloned. TAP29 is Trichosanthes antif-IIV protein of 29 kDa 
and is less cytotoxic. 

Actions: These herbs possess anti-HIV activity by selectively inhibiting replication 
of HIV in both lymphoid and mononuclear phagocyte cell lineages in uitro and 
monocyte-macrophages isolated from individuals infected with HIV in v i ~ o . ~ ~  They 
also selectively inhibit viral nucleic acid synthesis. Clinical trials with trichosanthin 
on AIDS patients have shown a progressive, transient reduction in viral activity 
as measured by the increase in CD4' cell count and decrease of serum p-24 
antigen l e ~ e l . ~ . ' ~  Trichosanthin is especially effective in patients failing to respond 
to other antiretroviral agents such as AZT. 

Trichosanthin has N-glycosidase activity and can inactivate ribosome by cleav- 
ing the N-C glycosidic bond of adenylic acid. This probably contributes to its 
antiviral and antitumor activity. 

Trichosanthin is also an immunomodulating agent. It has a potent immuno- 
suppressive effect. In addition, it is also a potent abortifacient agent, widely used 
in Chinese folk medicine (see Chapter 28). 

Toxicity: Trichosanthin has certain toxicity. Because of the different susceptibility 
of various immune cell lines to this herb, adverse side effects are commonly 
observed, especially in administration by the intravenous route, which include 

Copyright 1999 by CRC Press LLC



 

myalgias, mild elevation of liver function tests, and mild-moderate anaphylactic 
reactions. 

Trichosanthin may also pose a special risk for patients with HIV-related 
dementia.15 However, studies in mice have shown there is no adverse effect on 
the brain after administration of this herb, other than to produce a significant 
increase of P-endorphin level in brain tissue.18 

A plant lignan isolated from the desert shrub, Larrea tridentata 

Chemistry: The plant lignan, 3'Omethyl nordehydroguaiarectic acid, has the 
following structure: 

Actions: MAL4 is a specific transcriptase inhibitor and inhibits HIV replication. 
It inhibits both basal transciptase and Tat-regulated transactivation in vitro. It 
directly and specifically interferes with the binding in HIV long-terminal repeat, 
interrupting the life cycles of both wide-type and reverse transcriptase in HIV- 
infected patients8 

Table 37.2 Other Anti-HIV and Antiviral Herbs 

Name Isolated from Action9 and uses 
- -- 

Chrysin Chrysanthemum Inhibits HIV replication, EC,,= 5 pM 
morifolium 

Baicalin Scutellaria baicalensis Inhibits HIV-1 RT, causes a fall of P24 antigen 
level, stimulates proliferation of T 
lymphocytes and NK cells 

GDemethyl- Buchenavia capitata Protect cells infected by HIV, has a low 
buchenavianine therapeutic index 

Swertifrancheside Swertia franchetima Inhibits HIV-1 RT at a concentration of 200 
&dm1 

Mangiferin Mangifera indica Against Herpes simplex virus (HSV-2) 
replication, IC,,= 11 2 pg/rnl2' 
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ANTITUBERCULAR HERBS 

Traditionally, Chinese medicine considered tuberculosis to be a sign of weakness 
of yin and excessive "heat." Therefore, it suggested that the herbs could be used 
to support the yin and to reduce "heat." 

Our present medical knowledge has well established the causes of tuberculosis, 
rendering such reasoning meaningless and obsolete. The actions of herbs 
described in this chapter are based on the results of recent investigations by 
Chinese researchers, working either in the laboratory or the clinic. They have 
nothing to do with their effect on yin or the "heat." 

PI JIU HUA (!$%bib 
The dried unripe fruit of Humulus lupulus 1. 

Chemistry: The active principles of the herb are stored in its resin. Humulone, 
one of the bitters in the hop, is isolated from female flowers of the herb. Others 
include lupulone, isohumulone, and isovaleric acid. 

Humul one Lupulone 

Isohumulone A (colorless crystal ) 
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Isohumulone B (oily 1 

Table 38.1 Antibacterial Activity of Lupulone and Humulone 
- -  

Minimal inhibitory concentration @g/ml) 

Compound M. tuberculosis Staphylococci C. diphtheriae Pneumococci B. anthracis B. subti1;s 

Lupulone 10.4 0.6 14 3.3 3 .3  1 
(use synthetic 

product) 
Humulone 100 - 100 200 10 20 

Actions: The herb markedly inhibits the growth of tubercule bacilli, at a con- 
centration of 1 to 10 pg/~nl of lupulone or 7.5 p d m l  of Pi Jiu Hua decoction 
fluid. The decoction can also inhibit leprosy bacilli, staphylococci, dysentery bacilli, 
E. coli, B, pyocyaneus, typhoid bacilli, and pneumococci.' 

Table 38.1 gives a summary of the antibacterial activity of humulone and 
lupulone. 

Humulone is found to inhibit arachidonic acid-induced inflammation of mice 
and has inhibitory activity on the tumor-promoting effect of skin tumor.* 

The isovaleric acid of the herb has a tranquilizing effect, although a large dose 
can cause paralysis. The herb has anticonvulsant properties. It reportedly has a 
sex-stimulating effect on females. 

Toxicity: Patients taking either lupulone or the combination formula Sun Ho Shu, 
occasionally complain of nausea, vomiting, loose stools, and dizziness. Such 
adverse effects disappear when the dose is reduced. In rare cases, patients may 
show hypersensitivity to the herb, and hemoptysis. 

The LD,, of Pi Jiu Hua extract in mice was 175 m d k g  (i.p.); that of lupulone 
is 600 mg/kg (i.m.1 and 528 mg/kg (by stomach). Toxicity is manifested as exci- 
tation and death from convulsion and respiratory depression. 

Therapeutic Uses: Clinical trials showed a good curative result with the combi- 
nation formula, Sun Ho Shu (3 @ ); the lung cavities were closed or became 
smaller, exudative pleuritis was reso 4 Ged, and the symptoms were improved. The 
herb is also effective in arresting tuberculosilicosis. Patients usually showed an 
increase in body weight and pulmonary vital capacity after treatment. Other uses 
of the herb include treatment of leprosy, wound infections, mastitis, and dysentery. 
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The San Ho Shu formula is available in either capsule or ointment form. In 
capsule form (z$ $&), each capsule contains either 18 or 36 mg of Pi Jiu Hua 
resin; the standard dose is 12 to 30 capsules t.i.d. The ointment contains 8% resin 
and is for external use. 

Humulone is available in tablet form, at 0.4 g per tablet; the standard dose is 
3 tablets t.i.d. 

.v at- 
LU CAO (qf 7 ) 

The aerial parts of Humulus scandens (Lour.) Merr. or H. japonicus 

Chemistry: The plant contains humulone, lupulone, asparagine, choline, and 
luteolin. 

Actions: Lu Cao effectively inhibits the tubercule bacillus, as well as diphtheria, 
typhoid bacilli, and staphylococci. It also has antipyretic and diuretic effects. 

Therapeutic Uses: Traditional Chinese medicine prescribed the herb in the treat- 
ment of tuberculosis, dysentery, and infections such as cystitis, mastitis, and 
tonsillitis. 

SHI D l A O  LAN ( 4 $? ) 
The aerial parts of Lysionotus pauciflorus Maxim. 

Chemistry: The plant contains some organic acids and flavons. Two new flavone 
glucosides have been isolated from the aerial parts of this herb. Their hydrolyzed 
genin is nevadensin. 

Nevadensl n 

Actions: The herb has antibacterial, antitussive, and expectorant effects. It can 
lower blood pressure for more than 2 h. Atropine can weaken its hypotensive 
effect. 

Therapeutic Uses: The herb is traditionally used to treat tuberculosis, including 
cases with lymph node and bone involvement. It is also used to treat chronic 
bronchitis, furuncles, and many kinds of wound infections. 

It is available in a syrup, equivalent to 1 g/ml; the standard dose is 10 ml t.i.d. 
Lysionotinum or nevadensin, the genin, is also available in 50-mg tablets, admin- 
istered in doses of one to two tablets t.i.d. 
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ANTISEPTICS AND 
DISINFECTANTS 

The herbs listed in this chapter are applied externally and are valued for their 
antibacterial, astringent, and hemostatic effects. They can diminish tissue swelling 
and exert an analgesic effect. They are used in the treatment of burns, to reduce 
the exudation of fluid and promote healing. 

The dried leaf of Callicarpa nudiflora Hook. et Am. 

Chemistry: The major active ingredient of the leaf is a tannin substance 

Therapeutic Uses: The herb is commonly used to treat suppurative skin infections 
and burns. Gauze is soaked with a 3:l decoction fluid and applied to the wound 
daily for 3 to 5 d. New tissue grows under the wound. 

It is also used to disinfect the skin and mucosa. A 1:l decoction fluid is used 
as a substitute for tincture of iodine for disinfection. The concentrated decoction 
fluid may be irritative. Occasionally, it causes a hypersensitivity reaction. 

The dried root of Arnebia euchroma Johnst. 
or Lithospermum erythrorhizon Sieb. 

Chemistry: The root contains shikonin (Cl,Hl,O,), acetylshikonin, P-P-dimeth- 
ylacrytoylshikonin, and P-OH-isovalerylshikonin. Acetylshikonin is the active prin- 
ciple displaying anti-inflammatory and antiseptic activity. The general structure of 
these compounds is as follows: 
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65 OH 0 & CHCHzCH=C (CHI)~ 

R = 

Shi konin H 

Acetyl shikonin COCH3 
6.6-Dlmethylacrylshikonln COCH=C(CH3)2 
Isobutylskikonin COCH(CH3)Z 
6-Hydroxyisovaleryshikonin COCHC(CH3)2GH 
Teracrylshikonin COCH2C(CH3)=C(CH3)CH, 
Isovalerylshikonin COCH2CH(CH3)2 
a-Methyl -n-butylshikonin COCH(CH3)CH2CH3 

Oeoxyshl konin Anhydroal kannin 

Actions: The herb has a definite antibacterial effect. A 2.5% solution can inhibit 
the growth of staphylococci, E. coli, B. pyocyaneus, and dysentery bacilli. In 
addition, the herb has anti-hepatitis B and anti-HIV activity. Effective concentration 
value (ED,) is 2.8 ~ d m l . ~  

Shikonin and acetylshiknin are effective anti-inflammatory agents which can 
reduce capillary permeability and inhibit leukotriene B4 (LT B4) biosynthesis.3 
They have antitussive and antitoxin activity. In addition to anti-inflammatory 
activity, the herb also has anti-itching, cooling, and analgesic effects. 

Zi Cao has antifertilization effects. It is suggested that the herb has a central 
inhibitory effect which reduces luteinizing hormone (LH) secretion. Animals fed 
this herb for a long period show decreases in the weights of their ovaries, uterus, 
and pituitary gland. 

The herb is effective to promote reabsorption of stagnant blood and hematoma. 
Traditional Chinese medicine uses it to stop postlabor bleeding and to treat gyne- 
cological disorders. 

The water-based extract of Zi Cao has a myocardial stimulating effect and can 
contract the uterus. The herb also inhibits HeLa cells by inhibiting the early mitotic 
stages. It effectively inhibits the growth of choriocarcinoma and hydatid mole. 
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The herb can inhibit platelet aggregation and suppress both the rise of 
intracellular Ca2+ and generation of inositol monophosphate.' 

This herb is toxic. Experimentally, in a group of mice fed a 30% extract for a 
week, most of the animals lost weight and died of fatty degeneration of tissues. 
Rabbits fed with the root at a dose of 5 g/kg developed diarrhea and renal irritation. 

Therapeutic Uses: The herb is used to treat burns. Zi Cao decoction or Zi Cao 
oil applied externally on the burn surface can exert an analgesic, anti-inflammatory, 
and astringent effect on the wound and promote the regeneration of the epidermis. 

It is used to treat stubborn chronic ulceration, eczema, and chronic mastitis, 
and also is used in the treatment of neurological dermatitis, peripheral rhitis, and 
otitis media. 

It is used to treat hepatitis B. The standard dose is 20 to 30 g in decoction. 
The herb is effective in the treatment of female diseases including vaginitis, 

vulvitis, and cervicitis. A 1:4 to 1 5  extract is added to water to wash the infected 
area, or 300 g of Zi Cao can be added to a 3000 ml hot water bath; the patient 
soaks in the bath water for 30 min. It is also effective in treating genital eczema. 

It is also used in treatment of pityriasis rosea and choriocarcinoma; in the 
treatment of the latter, 60 g of the root is made into a decoction and drunk daily. 

Externally this herb is used in the form of a paste, applied on the skin for 
disinfection, in lip inflammation, urticaria, and diaper eczema. 

The leaf of Eucalyptus robusta Smith 

Chemistry: The herb contains esential oils whose active ingredents are cineols 
and thymol. In addition, the leaf contains gallic acid. 

Actions: A water-based extract of the leaf possesses antibacterial activity against 
staphylococci, streptococci, and dysentery bacilli. The herb also has antimalarial 
activity. Used externally, it can rapidly kill the organism causing trichomonas 
vaginalis. 

Therapeutic Uses: The herb is used as a skin disinfectant. A 20% water decoction 
or 0.25 to 0.5% ether-ethanol extraction of Da Ye A n  is used as a substitute for 
tincture of iodine. It is also prescribed in the treatment of infectious conjunctivitis. 
A 10% water solution is applied externally to the infected region. 

Other uses of the herb include treatment of renal pelvisitis, influenza, malaria, 
and amebic dysentery. For the latter, a 2% water decoction is administered rectally, 
in doses of 100 to 200 ml t.i.d. for 7 to 10 d. 

Preparations include tablets equivalent to 6 g of raw material; the standard 
dose is 5 tablets t.i.d. A syrup equivalent to 2 g/ml is an alternative preparation, 
administered in doses of 30 to 30 ml t.i.d. Eye drops in 1.7% solution are also 
available. 
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YI G I  JIN (~k*) 
The whole plant of Ophioglossum vulgatum L. 

Chemistry: The plant contains 3-0-methylquercetin and several glycosides. 

Therapeutic Uses: It is used externally in the treatment of snakebite 
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ANTHELMINTICS 

The most common intestinal parasitic diseases in China are ascariasis, hookworm, 
oxyuriasis, and taeniasis. They usually produce symptoms of malaise, loss of body 
weight even with frequent eating, yellowish skin, and abdominal distension. 
Chinese called these conditions "Gan  Jt' (&$y,), which can be translated as 
malnutrition, a symptom often seen in those patients. Several popular folk med- 
icines were widely used in these cases, acting by purging the parasitecs) from 
the intestine. 

K U  LlAN PI (-##a or C H U A N  L lAN PI (ll]f$&) 

The dried stem or root bark of Melia toosendan or M .  azedarach 1. 

Chemistry: The root bark and the fruit of Melia toosendan contain several 
compounds, whose structures have been identified. Toosendanin is the active 
principle. Also present are kulinone (C,,H,,O,) and methylkulonate (C3,H4,04), 
melianol (C,,H,,O,), melianodiol, melianotriol, melialactone, azadarachtin 
( c ~ ~ H , , ~ , ~ ) ,  nimbolin A and nimbolin B, fraxinella (C,,H,,O,), gedunin, and 
cycloencalenol. 

Another species belonging to the genus Melia, M. azedarach L, var. japonica 
Mak., contains azadarachtin plus sendanone A (C30H4604) and sendanone B, 
melianone, and nimbin (C3,H3,03). 

Toosendanin N i m b i n  Gedunin 
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Kulinone Kul actone 

COOCH, 

OH 

H O '  

Kulolactone Methylkulonate 

Melianone 0 Melianotriol H. OH 

Melianol 8-3Hs 0-ti 
Me1 ianodiol 0 

&* 
H.. 

H H 

Me1 i a1 actone 
Nimbolin A 

Actions: Toosendanin causes the parasite to contract, thereby loosening its attach- 
ment to the intestinal wall. It also increases the contractility of the host intestine. 
The net effect is to purge the parasites from the intestine. In addition, the herb 
has antibacterial effects. 

Toosendanin partially blocks the voltage-dependent fast Kt current and irre- 
versibly increases the voltage-dependent slow Ca2+ current. In the presence of 
BaCI,, this effect is completely abolished." 
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Toxicity: Patients taking the herb may develop gastrointestinal symptoms includ- 
ing nausea, vomiting, and abdominal pain. Occasionally, blurred vision and skin 
eruption, are reported. Contraindications include heart disease, acute tuberculosis, 
peptic ulcer, and liver diseases. 

The LD,, of toosendanin in mice is 480 _+ 63.4 mg/kg, and 120 k 38.5 mg/kg 
in rats. Tissue damage, especially of the stomach and liver, is seen in these 
intoxicated animals. 

Therapeutic Uses: These plants have been used for thousands of years as anthel- 
mintics, and were mentioned in The Herbal Classic of the Divine Plowman as 
toxic agents. 

This herb is used clinically to purge ascaris, oxyuris, trichuris, and hookworm. 
Reportedly, a 90% curative rate can be obtained in the treatment of ascariasis. 
There are some advantages in using this herb as an anthelmintic. First, there is 
no need to use a cathartic after the herb, because the herb itself can increase bowel 
motility; second, the herb is not fat soluble, so dietary oil or fat is not contrain- 
dicated when it is used. 

This herb is also used externally to treat skin sarcoidosis and ringworm. A 
water decoction is first used to clean the infected area, and then a powder or 
ointment of Ku Lian Pi is applied. 

Standard preparations include a syrup equivalent to 2.5 g of raw material per 
milliliter; this is administered in doses of 35 to 40 ml in the morning, after overnight 
fasting. Also available are 25-mg toosendanin tablets; the adult dose is 8 to 10 
tablets, taken in the morning. 

SHI JIUN ZI ('&$v) 
The dried fruit of Quisqualis indica L. 

Chemistry: The active principles of the fruit are quisqualic acid (C5H,05N,) and 
trigonelline (C,H,O,N). 

gut s q u a l i c  a c i d  

Actions: The herb acts on the parasites by producing an initial stimulation, 
followed by paralysis. In cases of ascariasis and oxyuriasis, a 70 to 80% curative 
rate has been obtained. 

Therapeutic Uses: The herb has a mildly sweet taste, making it suitable for use 
in the treatment of children. In adults, however, its anthelmintic effect is relatively 
weak. It is, therefore, commonly used in combination with other preparations. 
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Potassium quisqualate is administered in doses of 0.025 to 0.125 g; the Shi Jun 
Zi kernel is administered in doses of 1 g for children between the ages of 3 to 
5, and 3.5 g for 6- to 8-year olds. 

MA1 SHE CAO (.$%% ) OR JE K O 0  CAI (&4$) 
The whole plant of Caloglossa leprieurii (Mont.) J. Ag. 

Chemistry: It contains a-kainic acid, and a digeneaside. The a-kainic acid can 
cause the ascaris first to contract and then to become paralyzed. 

a-Ka in lc  ac id  

Actions: The herb inhibits the myocardium and causes a drop in blood pressure. 
a-Kainic acid can inhibit prolactin secretion by releasing dopamine, an effect that 
can be blocked by nitric oxide synthase (NOS) inhibitors." In rats, a-kainic acid 
can induce seizure and induce cerebral death. The seizure induction is mainly by 
reducing GABA function in the polysynaptic recurrent inhibitory ~ i r c u i t . ~  

Large doses of the herb may cause damage to the kidney glomeruli and tubules. 
Side effects include nausea, abdominal pain, and dizziness. 

Therapeutic Uses: Its major use is as an ascaricide; an 80% effective rate has 
been reported. In combination with 50 mg of santonin, 10 mg of a-kainic acid 
can produce an 83 to 100% curative rate as an ascaricide. Standard preparations 
include tablets equivalent to 7.5 g of raw material; the adult dose is 8 tablets. 
Also available is a syrup equivalent to 2 g of raw material per ml; the adult dose 
is 20 to 30 ml. 

The herb is also used as an insecticide for many household insects, including 
flies and crickets. 

SHI LIU PI ($@@ 
The dried pericarp of Punica granatum L. 

Chemistry: The herb contains five alkaloids: pelletierine, isopelletierine, methyl- 
pelletierine, methylisopelletierine, and pseudopelletierine. The first four are liq- 
uids. The major active principles are pelletierine and isopelletierine. 

In addition to these alkaloids, the herb also contains a large amount of tannic 
acid. The skin of Punica also contains granatin and some mucous substances. 
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R =  

Isopelletferlne H Pseudopel l e t l e r l  ne 

Methylisopelletierine CH3 

Actions: At a concentration of 1:10,000 pelletierine HCI can kill Taenia within 5 
to 10 min. Clinical trials found that pelletierine tannate is much more effective in 
vivo, because tannate salt is less soluble and less absorbable in the host intestine. 
Therefore, a higher concentration is maintained in the intestinal lumen, where 
killing of the parasites occurs. 

The herb also has antibacterial actions against staphylococci, diphtheria and 
dysentery bacilli, E. coli, Pseudomonas aeruginosa, and Candida albicans.'0 It is 
also effective against genital herpes simplex virus (HSV-2).20 

Toxicity: The alkaloid has a central depressant effect, can inhibit the respiratory 
center, and has a curare-like effect on skeletal muscles. Intoxication with this herb 
can produce tremors, convulsions, and coma. 

Adverse effects observed in patients taking this herb include signs of gas- 
trointestinal irritation, such as nausea, vomiting, diarrhea, and abdominal pain. 
Patients may also experience headache, dizziness, and visual difficulty. 

Therapeutic Uses: For more than a thousand years, this herb has been widely 
used to purge parasites from the intestine. The root bark and rhizome, in a dose 
of 30 to 60 g, is made into a decoction, which is drunk in the morning; this is 
followed 0.5 h later by a dose of 25 to 35 g of magnesium sulfate taken orally 
to purge the dead parasites from the lumen. 

The herb has also been used in the treatment of dysentery and enteritis; 10 ml 
of a 50% decoction is taken t.i.d. In the treatment of cervicitis, the powdered herb 
is applied externally to the infected region after thorough cleansing. Other uses 
include the treatment of chronic tonsillitis and burns. 

It is available in tablet form containing 0.5 g of extract; the standard dose is 
4 tablets taken t.i.d. 

The dried rhizome of Dryopteris crassirhizoma Nakai 

Chemistry: The name Guan Zhong covers more than 59 different kinds of plants 
grown in different regions of China, including Cyrtonium,falcatum and C. fortunei 
J. Sm. The substances isolated from these plants vary. The major principles isolated 
from Dryopteris are filmarone, filicic acid, albaspididin, flavaspidin, dryocrassin, 
9(11)-fernene, and diplotene. From the Cyrtomium plant, cyrtonin and cyrtopterine 
have been isolated. 
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R= R1= 

F l l l c i c  acid EBB C3H7 C3H7 
F t l i c i c  ac id  PBB C2H5 C3H7 
F t l i c i c  acid PEP C2H5 C2H5 

R= R1= 

Flavaspid lc  actd BB C3H7 C3H7 "Of$,f&ORl Flavaspid ic  a d d  PB C # ,  C3H7 
ROC 

Flavaspid lc  ac td  AB CH3 C3H7 

H,Ca C COC,H, *- 
Albaspfdln 

Olploptene Dryocrasstn 

t!= 

Cyrtominetin OH 

Cyrtopterl  n e t i n  H 

Actions: The herb is an anthelmintic and insecticide. It can paralyze taenia and 
ascaria, which can then be removed from the intestine with a cathartic. It has an 
antibacterial effect against rneningococci, Hemophilus injuenzae, and Bacillus 
dysenteriue. It is an antiviral and antifungal agent. It stimulates the uterus and 
female sex hormones, as well as having abortifacient activity. It is also a hemostatic. 

This herb has also been found to have an antitumor effect8 
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Toxicity: This herb and its active principle are toxic and irritative. They produce 
an irritant effect on the gastrointestinal tract when taken orally. Nausea, vomiting, 
abdominal pain, and bloody stool are common adverse effects. In pregnant 
women, they may cause abortion. 

It is highly lipid-soluble and rapidly absorbed from the intestine when some 
dietary fat is present. After absorption, it causes central depression. In mild cases, 
headache and dizziness are common. In severe cases, tremor, convulsions, paral- 
ysis, and constriction of retinal vessels may be observed. 

This herb is contraindicated in children and pregnant women. Oily foods 
should not be eaten when taking it. 

Therapeutic Uses: This herb is used to treat ascariasis, oxyuriasis, and hookworm 
infestation. It was commonly prescribed in doses of 15 g, combined with Wu Mei (3 $&) and Tai Huang ( f ;3  ), in a decoction, to drink twice a day. 

It is also used prophylactically and therapeutically in influenza. In addition, it 
can be used to stop excessive menstruation and postpartum bleeding. 

There are two herbs similar to Quan Zhong that carry the same Chinese 
name, but differ in their botanical families and chemical ingredients. 

Zl KEE QUAN ZHONG ( $%$ D ) 

The dried plant of Osmunda japania Thunb. 

Chemistry: This plant has several steroid-like substances, including ponasterone 
A (C,,H,,O,), ecdysterone, custeodysine (C,7H4407), and ecd~sone (c,,H,,o~. 

R= 
Ponasterone H 
Ecdysterone OH 

Ecdysone 

Therapeutic Uses: It is used as an anthelmintic agent and to treat inflammation 
of the salivary glands. 
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cou GI QUAN ZHONC ( /B $-$a) 
The dried rhizome of Woodwardia japonica (Lif.) Sm. 

Chemistry: The rhizome contains inokosterone, woodwardic acid, and 
woodorien. 

R = 

Inokosterone CH20H Woodwardlc acid 

Ponasterone A CH3 

Actions: Woodorien, the active principle of this herb, has antiviral activity, and 
the most potent inhibitor against herpes simplex virus type-l (HSV-I).'" 

WU ME1 ( 4 
The fruit of Prunus mume Sieb. et Zucc. 

Chemistry: The fruit contains a glucoside prudomenin, malic acid, and succinic 
acid. 

Glucose , OCHJ 

Prudomenin 

Actions: The herb can stimulate contractions of the muscles of intestinal parasites 
and also of the gall bladder, but causes relaxation of the bile duct. Thus, it is 
beneficial in purging ascaris from the bile duct and intestine. 

It has antibacterial actions against E, coli, dysentery bacilli, typhoid, and chol- 
era. In addition, it is an antifungal agent. 

Therapeutic Uses: This herb is commonly used to treat biliary ascariasis and 
hookworm. It is given in doses of 15 to 30 g made into a decoction, drunk twice 
a day. The reported effective rate is 70%. An alternative treatment consists of 45 g 
of Wu Mei, combined with Huang Pei and Tai Huang in a decoction. 

It is also used in the treatment of cholecystitis and gallstone disease. 
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The dried nut o f - ~ r e c a  catechu 1. 

Chemistry: The nut contains several alkaloids (0.3 to 0.7% of total content). The 
major active principles are cholinergic agents: arecholine, arecholidine, guvacoline, 
and guvacine. 

R =  R,= 
p + O O R ,  Arecoline CH, CH, 
L J  Guvacoline H CH; 

1.- 

R Arecaidine CH, H 
Guvacine H H 

Actions: Arecholine can paralyze the taenia, especially 7: solzum. The head and 
segments of the parasite will be freed, not attached to the intestinal wall, and can 
then be purged by a cathartic agent. The herb also can paralyze ascaris, fluke, 
and oxyuris, but is slightly less potent against these organisms. 

It has antiviral and antifungal properties. It is cholinergic; the alkaloid is a 
muscarinic agonist, and can increase intestinal motility and secretions, slow heart 
rate, and lower blood pressure. 

Areca nut has a significant modulating effect on hepatic detoxificant system 
enzymes. Mice fed the nut for 45 d, showed a marked decrease of hepatic 
glutathione S-transferease (GST) and -SH content, while cyctochrome P-450 and 
microsomal lipid peroixidation level were elevated." 

People in southwestern Asia have the habit of chewing areca nut or beta1 nut. 
It is a way to stimulate salivary and gastric secretions, as a stomachic agent. This 
habit may cause pathogenesis of oral submucous fibrosis and oral cancer. Arecoline 
would decrease cell survival and induce DNA breakdown of the gingival mucosal 
cells in a dose-dependent manner.I4 The Areca nut-chewing population also shows 
an increased incidence of foregut cancers related to the nitrosamines contianed 
in the nut. Also, nut consumption has been found to be diabetogenic.' 

Therapeutic Uses: The herb is used to treat taeniasis. The adult dose is 80 to 100 g 
(50 to 60 g for children), made into a decoction, and taken on an empty stomach; 
1.5 h later, a dose of MgSO, is administered to remove the paralyzed parasites 
from the intestine. It has a 90% effective rate in the treatment of pork taenia. For 
other taeniasis, a combination with Nan Gua Zi ( is recommended. 

NAN CUA ZI (k]jb3~, 
The dried seed of Cucurbita moschata Duch. 

Chemistry: The active principle of the seed is cucurbitine. The seed also contains 
a large amount of fat, protein, and urease. A synthetic cucurbitine is now on the 
market to replace the natural product for therapeutic uses. 
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Cucurbitine 

Actions: Cucurbitine markedly inhibits taenia, both T solium and I: saginata. 
However, its anthelmintic action differs from that of Bing Lang. Cucurbitine acts 
primarily on the egg and segments of the taenia. Therefore, it is seldomly used 
alone, but rather in combination with Bing Lang. An alcohol-based extract of the 
combination can kill the taenia within 40 to 60 min. A water-based extract can 
kill the ascaris and oxyuria at a concentration of 1:4000.3 

It has been reported that this herb can inhibit and kill both the young and 
adult forms of ~chistosomia.~ 

The herb has an anti-DNA antibody effect in mice. It can suppress IgE antibody 
in certain allergic disorders.' 

Adverse effects include nausea and vomiting. 

Therapeutic Uses: In the treatment of taeniasis, 90 to 120 g of the herb is taken 
in the form of a powder, followed 1 to 2 h later by a dose of the cathartic MgSO,. 
It is commonly given with Bing Lang, producing a curative rate reaching 95%. 

XlAN HE C A O  (&I&$) 

The dried aerial parts of Agrimonia pilosa Ledeb. 

Chemistry: The active principle is agrimophol (C,(,H,,OJ. The plant also contains 
agrimonine, agrimonolide, vitamin C and K, and large amounts of tannin. 

Agrimophol Pgrimonol i d e  

Agrimol C 

Actions: In folk medicine, this herb had been used to expel taenia. It is now 
known that the taeniacidal effect is due to the principle, agrimophol, which is 
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rapidly absorbed into the body of the parasite, where it directly inhibits its nervous 
system. It also inhibits glycogenolysis in the parasite, by affecting both aerobic 
and anaerobic metabolism. The herb is highly effective against T solium. 

It is trichomonicidal and can inhibit schistosomiasis and malaria plasmodium. 
It has a hemostatic effect, though the mechanisms of action are not yet understood. 
In addition, it is an antibacterial agent against staphylococci, E. coli, B. pyrocya- 
neus, dysentery, and typhoid bacilli. 

The herb has inhibitory activity against environmental mutagens and carcino- 
g e n ~ . ~  

Pharmacokinetic Actions: A water-based extract of this herb is slowly absorbed 
from the intestine. Withing 12 h after oral administration, about 58% remained in 
the intestinal lumen. After absorption, the active principle was distributed and 
metabolized mainly in the liver. The half-life, t,, was 54 min. 

Adverse effects include nausea, vomiting, dizziness, and sweating. 

Therapeutic Uses: The herb is used in the treatment of taeniasis, for which a 
95% effective rate has been reported. It is also used to stop bleeding, such as 
hernoptysis or hematemesis; 20-mg agrimonine tablets are used as a hemostatic, 
taken 1 to 3 tablets t.i.d. It can also be used to treat wound infections and furuncles. 

In the treatment of vaginal trichomoniasis, a 200% water decoction is used to 
bathe the infected area. Gauze, soaked in the decoction is placed in the vagina 
for at least 3 to 4 h/d for 7 d. 

Standard preparations include 0.1-g agrimophol tablets. The adult dose is 8 
tablets, taken on an empty stomach, followed in 1 h by a dose of MgSO,; the 
dose for children is 25 mg/kg. An agrimonine injection solution of 20 mg/2 in1 is 
also available for intramuscular use. 

HUA JIAO (&@L) 
The dried pericap of Zanthoxylum schinifolium Sieb. et Zucc. 

Chemistry: Several substances have been isolated from the pericarp, including 
estragol (c,,H,,o), citronellol (C,,H,,O), phellandrene (CloHl,), and the essential 
oil xanthoxylene (C,,H,,O,). 

The bark of the plant also contains skimmianine (Cl4HI,O4N+), magnoflorine 
(C,,H,,O,N+), xanthoplanine (C,,H,,O,N), y-ragarine (C,,H,,O,N), dictamnine 
(C,,H,,O,N), and the essential oil xanthoxylene. 

L 

Est rago l  Magnof lo r ine  OH OH Xanthoxyl I n  
Xanthoplanine H 0CH3 
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Actions and Therapeutic Uses: The herb can kill ascaris and relieve abdominal 
pain due to ascariar obstruction. A decoction of the stem bark has antheltnintic 
properties on sheep nematode eggs and is toxic to ascaris.' In addition, this herb 
shows an antitnalarial activity and leech-repellent properties on ~ 1 0 t h . ~  

The alkaloids of this herb also have antiplatelet aggregation activity.I2 
Chinese folk medicine used this herb to "warm" the visceral organs, relieve 

pain, and remove "dampness." 

DA FENG ZI (%%& 
The dried seed of Hydnocarpus anthelmintica Pierre, H.  wightiana, 
or Taratogenos knrzis 

Chemistry: The seed contains the hydnocarpus oil, hynocarpic acid (C,(,H2,02), 
chaulmoogric acid (C,,H,,O,), and garlic acid (Ct,H&). 

Chaulmoogric acfd Hydnocarpic acid Gorlic acid 

Therapeutic Uses: The herb is used as an anthelmintic. Chinese medicine also 
recommends it to dispel "wind and remove "dampness" and toxic materials. 

NAN HE SHI (&&a 
The dried ripe fruit of Daucus carota 1. 

Chemistry: The fruit contains asarone (C,,H,,O,), asaraldeh~de (C,,H,,O,), bisa- 
kolene, daucol, and carotol. It is used as an anthelmintic. 

Daucol Carotol  

Gum resin obtained from Ferula asafoetida L., F. sinkiangensis, 
or F. fukanensis 

Chemistry: The resin has a garlic-like fragrance and contains vanillin (C,II,O,), 
asarensinotannol, and farnesiferol A, B, and C. 
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Farnesiferol A Farnesiferol 8 

CH=CH -COOH 

HO 
OCH 3 

Farnesiferol C Ferulic acid 

Therapeutic Uses: The herb is used as an anthelmintic. It has also been used to 
treat ascites, dysentery, and malaria. 

ARTEMETER ($ q#&) 
Methyl dihydroartemisnin 

Chemistry: This agent is a synthetic product, manufactured by a Chinese phar- 
maceutical company. 

Artemeter 

Actions: Artemeter was tested on a group of mice infected with Schistosoma 
japonica and found to be very effective in causing vacuolation and degeneration 
of the parasites.'Y Figure 40.1 compares the effect of artemeter with 2 other 
antischistosoma agents. 

Artemeter has a preventive effect against schistosomal infection. Clinical trials 
have been performed in the Zhejiang Province of China on the epidemically 
heavily infested population. A dose of 6 mg/kg was administered orally, once 
every 15 d. Stool tests showed parasitic egg positiveness dropped from 13.6% to 
5.5% The infestation rate dropped 60% lower than the control group. Once the 
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Cays after infection 

Figure 40.1 The antischistosoma effect of artemeter, niridazole, and fuvinazole. (From 
Yang, Y.Q. et at., Acta Pharmacol. Sin., 7, 276-278, 1986. With permission.) 

person is no  longer in contact with the infested water, one more dose should be 
taken in 1 to 2 weeks after the last contact. The person can then be considered 
to he free of parasite infestation.'5 

Xuan et a1.18 applied artemeter (1.56 rng/ml) on the skin of Plasmodium 
berghes-infected animals and obtained a 100% curative rate. They claimed this 
agent to be very stable and completely absorbed from the dermis. 

Table 40.1 Other Anthelmintic Herbs 

Name Source Part of Used 

Lei Wan Omphalia Dried Treats ascariasis, taeniasis, and 
( 9 ) lapidescens sclerotium ankylostomiasis; can cause uterus 

contraction 
He Shi Carpesiurn Whole plant Ascariasis, enterobiasis, taeniasis 
(#&@ abrotamoides L. or fruit 
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ANTIAMEBIAL A N D  
ANTITRICHOMONIAL HERBS 

YA DAN ZI (@ja,d.3~) 
The dried fruit  of Brucea javanica (1.) Merr.  

Chemistry: Nine substances have been isolated from the fmit, of which seven 
are the alkaloids bmceine A, B, C, D, E, F, and G; the others are bruceolide and 
bn~satol. All nine have antiamebial activity, while bruceine D and bmsatol also 
have anticancer activity. 

An oleic acid, Ya Dan Zi Oil, has been isolated from the fmit; it has anticancer 
activity. The glucoside yatanoside (C,,H,,OJ is also present in the seed. 

R= R =  

Bruceine A COCH2CH(CH3)2 Bruceine D 0 

Bruceine B COCH3 Brucelne E a-OH, 13-H 

Bruceine C COCH=C(CH3)-C(OH)(CH3)2 

Bruceine F Bruceine G Brusatol 
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Anemoni n Ranuneul in 

Actions: The herb has antiamebial actions, and is an antibacterial agent against 
staphylococci, streptococci, Bacilluspyocyaneus, B, diphthen'ae, and B. dysenterii. 
It has antitrichomonal effects; at a concentration of 2 mg/ml, proanemonin has a 
trichomonicidal effect. Okinalin and okinalein have a digitalis-like myocardial 
stimulating effect. In addition, the alcohol-based extract of the root has sedative, 
analgesic, and anticonvulsant effects. 

This herb is relatively nontoxic. Oral administration of proanemonin may cause 
an irritation of the mucosa. 

Therapeutic Uses: Bai Tou Weng is used to treat amebic dysentery. Its effect is 
better than that of emetine and is less toxic. The standard dose is 15 to 30 g 
made into a decoction, taken daily for 5 to 7 d. Alternatively, extract tablets 
equivalent to 3 g of raw material can be taken in doses of 4 to 6 tablets t.i.d. 

In the treatment of neuralgic dermatitis, fresh leaves are rubbed on  the affected 
area; the remaining residue is covered with gauze, which is changed daily. A 94% 
curative rate has been reported. 

The herb is also used as an insecticide. 

The dried fruit of Cnidium monnieri (L.) Cuss. 

Chemistry: The fruit contains archangelicin, columbianetin, 0-acetylcolumbianetin, 
0-isovaleryl columbianetin, cnidiadin, and cnidimine. Also present are the essential 
oils I-pinene and I-camphen. 

R 

CHI m0 /CHI 
C H a C H = L C H J  CRt 

R= R1= 
Osthol Isopimpinel lin 0CH3 CH3 

Xanthotoxol H H 

R= 
Columbianetin H 
Columbi anadin COC(CH,)-CH.CH3 - 
0-Acetylcolumbianetin C O W 3  
0-IsovalerylcolumbianetinCOCH2CH(CH3)2 
Cinidiadin COCH(CH3)2 
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Actions: The herb is an effective trichomonicidal agent. It has antiascariac and 
antifungal actions. It has sexual-stimulating effects in castrated female animals, 
and can increase the weight of the uterus and ovaries of these animals. 

Therapeutic Uses: Chinese traditional medicine claimed that this herb could rein- 
force the yang of the kidney. 

It is used in the treatment of vaginal trichornoniasis. Three to 18 g in combi- 
nation with Ku Shen (SophoraJlavescens) is made into a decoction, which is used 
to wash the vagina or as a vaginal suppository 

In the treatment of eczema, 30 g of She Chuang Zi powder mixed with 
petroleum jelly was applied externally to the affected area. The herb has also 
been prescribed in the treatment of impotency. 

BO LOR H U I  (#&p) 
The dried root, rhizome, fruit, or whole plant of Macleaya cordata 
(Willd.) R. Br. (Papaveraceae) 

Chemistry: More than ten alkaloids have been isolated from the plant; the fruit 
has the highest quantity. The alkaloids include sanguinarine, oxysanguinarine 
(C,,,H,505N), ethoxysanguinarine, protopine, a-allocryptopine (C,,H,,O,N), chel- 
erythrine (C,,H,,O,N) coptisine, herberinecorysamine (C,,H,,O,N), ethoxychel- 
erythrine, chelilutine, chelirubine, bocconine, and bocconoline. 

R = R, = Bocconine 
Protopine -CH,- 
a-Allocryptopine CH, CH, 
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Actions: The herb has antiplasmodial action and is very effective against vaginal 
trichomonas. It is an antibacterial agent, effective against Gram-positive and 
-negative bacteria and spirochetes. Experimental results showed that the total 
alkaloids of this herb had a potent inhibitory effect on staphylococci, pneumococci, 
E, coli, and dysentery bacilli. The minimum inhihitory concentration is about 2.5 
to 50 pg/ml. 

Sanguinarine has been found to inhibit the enzyme cholinesterase and cause 
an increase in intestinal contractions. It was also found that the alkaloid can 
stimulate myocardial contraction and produce a diuretic effect. The alkaloid can 
also produce a local anesthetic effect if given subcutaneously. 

In addition, the herb is larvicidal, especially against fly larvae. 

Toxicity: Clinical trials with this herb report some serious adverse effects, includ- 
ing irregularities of cardiac rhythm, occasional heart blockage, and central exci- 
tation. In large doses, it may cause coma. Atropine can be used as an antidote. 
Vaginal irrigation with the extract or decoction may cause local irritation. 

Ethoxysanguinarine and ethoxychelerythrine are more toxic than sanguinarine. 
In mice, the first two alkaloids had an LD,, of 5 m d k g  (i.p.1, and in rabbits the 
LD,, is 18 mg/kg (i.p.1. Intravenous injection of the alkaloids may cause throm- 
bophlebitis and cardiac arrhythmias. The LD,, of sanguinarine in mice is 
19.4 m d k g  (i.v.). 

Therapeutic Uses: This herb is primarily used to treat vaginal trichomoniasis and 
cervical ulceration. A decoction or extract (equivalent to 25 g/ml) is applied locally 
or irrigated into the vagina, or used as a suppository in the cervix, for 7 d. Reports 
indicated there was a 100% cure in cases of trichomoniasis and about 46% in 
cervical infections. 

The herb is used to treat thyroid cancer and cervical carcinoma. It is prescribed 
in the treatment of some infectious diseases including pneumonia, tonsillitis, and 
chronic bronchitis. 

The herb is also used as a toilet disinfectant in China's rural areas. Bo Lor Hui 
leaves are chopped into the toilet. It inhibits fly larval growth; a single application 
was effective for 25 d. 

Copyright 1999 by CRC Press LLC



REFERENCES 

1 Jang, C S., Recent Research of Chinese Herbs, 1956, p. 141-152. 
2 Lien, EJ. and Li, W Y ,  in Advances in Chinese Medicinal Materials Research, Chang, 

H . M .  et al., Eds., World Scientific Publishing, Singapore, 1985, p. 433-452. 
3. Wang, C.Y., Chang, S.S., and Jang, C.S., Chin. Med. J (in Chinese), 36, 469, 1950. 

Copyright 1999 by CRC Press LLC



ANTIMALARIAL HERBS 

Malaria is an endemic as well as epidemic (during the rain season) infectious 
disease in southwestern China, where mosquitos and climate play important roles 
in transmitting the plasmodium from person to person. Chinese called it "Nue JZ' (a & ), or "the foul-weather disease." There are at least three major plasmodia 
commonly found in these regions which can cause malaria. During the rainy 
season of 1995, the Chinese government public health office reported that 2.68 
million people living in rural areas received prophylactic treatment, and among 
them, 58.3 thousand were positively diagnosed with malaria. According to the 
World Health Organization (WHO), there are more than 200 thousand people 
who suffer annually from malaria. 

For over a thousand years, herbs have been used to treat Nue Ji, but their 
selectivity against particular types of plasmodia were not specified. In the Chinese 
medical classics, many herbs were mentioned as antimalarial. Most had not been 
proven experimentally to kill the plasmodium; rather they were antipyretic and 
provided symptomatic relief of the high fever. 

In 1970, the herb Huang Hua Guo, or Artemesia annua  L., was recognized 
to be a highly effective and faster acting antimalarial agent than chloroquine, as 
well as being less toxic. The active principle of the herb has been isolated and 
the structure-activity relationship has been studied. Some semisynthetic corn- 
pounds have also been introduced in clinical trials with favorable results. This 
chapter deals specifically with this herb plus others that were used in early Chinese 
medicine and are occasionally still used in China's rural areas. 
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Q I N C H A O S U  (f  ) O R  ARTEMISININ 

An active antimalarial agent isolated from Huang Hua Cuo (4 $$), 
Artemisia annua L., or A. aspiacea Hance or A. capillares 

- 

Figure 42.1 Huang Hua Guo. 

Chemistry: A total of 25 derivatives have been semisynthesized from this sub- 
stance. Some have the following structure and antimalarial activity."" 

Antimalarial 

Activity 

EDgO mg/Kg 
R = 

WR Oihydroartemisinin H 3.65 

Artesunate -C-CHZ-C-OH 0.66 
II U 
0 0 

SH 224 -CH3(B) 1 .OZ 

SM 227 -CHZCH3(B) 1.95 

SM 242 -COOC3H7(a) 0.50 
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Actions: Qinghaosu is the most powerful and most rapidly acting schizonticidal 
agent of all antimalarial drugs in the treatment of falciparum malaria. WHO reports 
there are over 1.5 million malaria patients in southeast Asia and Latin America 
being treated with this compound. Clinically, artemeter and artesunate are the 
drugs of choice for severe falciparum malaria, especially cerebral malaria in 
children and chloroquine-resistant malaria. It has low toxicity and low cost. Since 
this herb has been introduced, the mortality rate in child malaria cases has been 
greatly reduced. As in the Chinese clinics, qinghaosu and its derivatives have 
completely replaced chloroquine and quinine for the treatment of malaria in 
China.I2 

However, this herb affects neither the sexual form nor the exoerythrocytic 
form of the plasmodium. Therefore, it is not effective as a casual prophylactic 
antimalarial agent. 

The mechanism of its antimalarial action is believed to involve a blockade of 
the plasmodium's utilization of host erythrocyte protein, thereby starving the plas- 
modium to death. 

In China, falciparum plasmodium resistance to chloroquine and amodiaquine 
is 84.6% and 86.1%, respectively, but only 8.3% is found to be resistant to 
pyrimethamine, 2.4% to artesunate, and 2.2-2.4% to artemisinin. 

Guan et al.' tested the antimalarial activity of three different compounds on 
human Plasmodium fakiparum in culture and found that the ED,, a t  the end of 
48 h after culturing was as follows, the artesunate is the most potent compound. 

Artemisinin 1.99 
Sodium artesunate 0.14 
Chloroquine 2.24 

Artemisinin also effectively inhibits schistosomes. The synthetic analog of arte- 
misinin, artemeter, is very effective in this area (see Chapter 40, Anthelmintic Agents). 
Mori et al.'htudied the in uitro antitumor effect of Aaemisia capillaris and reported 
that this herb has a direct tumoricidal action, but no immunosuppressive effect. Sun 
et al. also reported the antitumor activity of four artemsinin analogs.'a Like other 
antitumor agents, such as cisplatin and cyclophosphamide, artesunate can induce 
apoptosis of human KG-la leukemic cells by depletion of glutathione. 

Clinically, sodium artesunate is superior to artemisinin in its antimalarial effect. 
It supresses humoral immune response but enhances cell-mediated immunity.I4 
It competitively inhibits the Na/K ATPase of the erythrocyte membrane.20 Dihy- 
droartemisinin is found to have an immunoregulating effect by enhancing T-cell 
proliferation and inducing IL-2 prod~ct ion.~3 Artemisinin also inhibits the elicitation 
reaction of contact hypersensivity, effective in the treatment of allergic contact 
dermatitis and other cutaneous immune-mediated  disorder^.^ 

Artesunate inhibits erythropoiesis by interfering with heme biosynthesis and 
exerts a toxic effect by inhibiting the activity of mitochondria1 fe r r~che la tase .~~  

Pharmacokinetic Uses: The intestinal absorption of artemisinin is incomplete. 
After absorption, this agent is distributed in the body fluids and crosses the blood- 
brain barrier. The half-life, t,, varies with the route of administration and species 
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of animals being studied. In human subjects, it is approximately 4 h. It is chiefly 
metabolized in the liver and partially excreted in the urine. Table 42.1 summarizes 
the pharmacokinetic data obtained from three animals species. 

Toxicity: Qinghaosu has low toxicity. Wang et al. treated 488 cases of malaria 
with this herb in a dose of 300 to 800 mg for 2 to 3 days conseutively and 
observed a 100% curative rate without any adverse side effect.21 Toxicological, 
teratological, and carcinogenicity studies do not indicate any major contraindica- 
tion to its uses.* However, others do report that oral administration of large doses 
to monkeys may cause severe myocardial damage, decreasing the glycogen 
granules and producing swelling and vacuolar degeneration of muscle cell~.~3,'9 

Artemisinin may cause temporary reduction of reticuloendothelial cell count, and 
occasionally may also cause neurotoxi~ity.~~ Pregnant women should avoid its use. 

Therapeutic Uses: The Ben Cao Kong Mu stated that "Huang Hua Guo cures hot 
and cold fevers." Qinghaosu or artesunate are the drugs of choice in falciparum 
malaria. Preparations include artesunate for oral, intramuscular, and intravenous 
use; dihydroartemisinin for oral use; artemisinine suppository which is suitable 
for children in rural areas; the semisynthetic artemeter for oral and intramuscular 
use.15 The dosage varies with severity of the disease. Artemisinin tablets are available 
in 100-mg strength. Generally these tablets are administered in an initial dose of 
1 g followed 6 to 8 h later by 0.5 g. On the 2nd and 3rd days, 0.5 g is administered 
each day for a total dose of 2.5 g. 

For falciparum malaria cases highly resistant to chloroquine and sulfadoxine- 
pyrimethamine, 300 mg of artesunate is given initially, followed with 1250 mg of 
mefloquine in 2 divided doses on the 2nd day. Alternatively, artesunate is taken 
at a dose of 4 mg/kg/d for 3 d, plus mefloquine 25 mg/kg; this regime provides 
a radical cure of 90 to 100% and is well tolerated.','," 

Also available is qinghaosu suspension in oil (100 mg/2 ml). This is given 
intramuscularly in an initial dose of 200 mg, with another 100 mg given 6 to 8 h 
later; 100 mg is administered each day on the 2nd and 3rd days.lY 

Artesunate is unstable in water solution. If it must be given by parentera1 injection, 
it must be freshly prepared to dissolve the powder in 5% bicarbonate solution. 

The drug should not be exposed to air or sunlighr; in cold temperatures it 
may solidify 

CHANG SHAN ($ d-1 ) 

The dried root of Dichroa febrifuga Lour. 

Chemistry: Some alkaloids have been isolated from the root and proved to be 
the active principles. They are a-, P-, and y-dichroine (C,6Hl,0,N,) and dichroidine 
(Cl,H,503N3). The root contains another substance, 4-quinazolone. 
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Table 42.2 C h a n ~  Shan Alkaloids 
- -- - 

Chemical Melting point 
Principle formula PC) Properties 

a-Dichroine C,,H,,O,N, 136 Soluble in hot water, alcohol, and 
CHCI,,, not in ether 

P-Dichroine C,,H,,O,N, 146 Slightly soluble in CHCI, but not ether 
y-Dichroine C,,H,,O,N, 161 Similar to P-dichroine 
Dichroidine C,,H,,O,N, 21 3 Soluble in hot water, alcohol, and CHCI,; 

slightly in ether 
4-Quinazolone C,,H,ON, 212 Soluble in hot water, alcohol; slightly in 

CHCI, and ether 
Dichrin A C9H603 228 Soluble in alcohol and CHCI, 
Dichrin B C&W, 180 Soluble in alcohol and ether 

From Jang, C. S. Recent Research on Chinese Herbs, Chinese Science Library and Equipment 
Co., Shanghai, 1954, 136. With permission. 

Actions: In the early 1940s, Jang and his  colleague^^^^,'^ identified the structure 
of dichroine and found it to be effective against chicken malaria. Table 42.2 
presents the physical properties of various substances isolated from Chang Shan. 

Clinical trials using the water-based extract of Chang Shan to treat patients 
suffering from Plasmodium,falczparum or I? vivax showed a significant effective 
rate. The total alkaloids of Chang Shan are 26 to 50 times more potent than 
quinine in antimalarial activity. Among them, y-dichroine is the most effective, 
being about 100 times more potent than quinine; P-dichroine is the next most 
potent. It has not yet been determined whether dichroidine has similar antimalarial 
activity. 

The herb has antiamebial actions. Studies from both in vitro and in vivo 
experiments showed that it was as potent as emetine in its activity. Also, Chang 
Shan has antiarrhythmia properties; like quinidine, P-dichroine can slow the heart 
rate and conduction. 

The herb is antipyretic. In addition, the alkaloids can lower blood pressure, 
dilate blood vessels, and stimulate uterine contractions. All of these are quinine- 
like effects. 

Toxicity: Chang Shan and its alkaloid, dichroine, are toxic. y-Dichroine is approx- 
imately 150 times more toxic than quinine; the next most toxic is P-dichroine. 
Oral or parenteral administration of the alkaloids can cause nausea, vomiting, 
diarrhea, and hemorrhage of the intestinal mucosa. 

Patients taking this herb or its alkaloids may complain of nausea and vomiting. 
Overdosage may cause kidney injury and liver damage. It should be prescribed 
cautiously for elderly persons and is contraindicated in pregnant women. 

The LD,, of the total alkaloids in mice is 7.8 mg f 1.3 mg/kg (oral); the LD,,, 
of P-dichroine was 6.6 + 0.7 mg/kg. 
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Therapeutic Uses: Chang Shan is primarily used in the treatment of malaria. The 
herb or its alkaloid can be rapidly absorbed from the intestine, lowering the body 
temperature and stopping malarial attacks. 

concentration of 8 mg/2 ml. 
Chang Shun is also prescribed to treat flagellate disease. For this treatment, 9 g 

is decocted and taken daily for 7 d. 

M A  BlAN C A O  (,&w$) 
The dried aerial parts of Verbena officinalis 1. 

Chemistry: The plant contains the glycosides verbenalin and verbenalol, adeno- 
sine, tannin, and some essential oils. 

0 -B-D-61 ucose 

Verbena1 i n  

Actions: The herb exhibits antiplasmodial effects. It is an antibacterial agent, 
effective against staphylococci, dysentery, diphtheria, and spirochaetes. It is an 
antitoxin against diphtheria toxin. It has analgesic and anti-inflammatory properties 
and has been observed to promote blood coagulation. 

Gastrointestinal disturbances such as nausea, vomiting, and abdominal pain 
are common adverse effects observed in 70% of patients taking this herb. 

Therapeutic Uses: In the treatment of malaria, this herb is decocted in a dose of 
60 g, given 3 t.i.d. for 3 to 7 d. Clinical trials report a curative rate of 94.8%. It 
should, however, be avoided in pregnancy. Note also that the herb is more 
effective against P. v i v m .  

Chinese medicine also recommends the herb in the treatment of diphtheria, 
schistosomiasis, and dysentery. 

PA1 CHlEN C A O  (&'&q ) 

The dried aerial parts of Desmodium pulchellurn (1.) Benth. 

Chemistry: The plant contains the alkaloid bufotenine (C,,H,,ON,) and its methyl 
ester nigerine, and donoxime. 
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Gramine 
P =  R,= 

Bufotenine OH CH, 
Bufotenine-Omethyl ether OCH, CH, 
Nigerin H CH, 
5-Methoxy-N-methyltryptamine OCH, H 

Actions and Therapeutic Uses: The herb has antimalarial and antischistosomiasis 
activity. It is used in traditional Chinese medicine to treat the common cold and 
as an antipyretic agent. 

REFERENCES 

1. Barradell, L.B. and Fitton, A , ,  Drugs, 50, 714, 1995. 
2. WHO Bull, 61, 169, 1983. 
3. Bunrag, D. et al., Trans R Soc. Trop Med. H?g., 90, 415, 1996. 
4. Chen, H and Maibach, H.I., Contact Dermatitis, 30, 280, 1994. 
5 Chou, TC. ,  Jang, C.S., and Huang, K.C., Chtn. Med J ,  65, 189, 1947. 
6. Gu, H.M. et al., Acta Pharmacol. Stn,  1, 48, 1980; and 2, 138, 1981. 
7. Guan, W.B. et al., Acta Pharmacol. Sin,  3, 139, 1982. 
8. Huo, J Z. et a]., Acta Pharm. Sin., 26, 225, 1991. 
9. Jang, C.S., Fu, EY., and Muang, K.C., Nature, 161, 400, 1948. 

10. Jang, C.S. et al., Science, 103, 59, 1946. 
11. Jiang, H.L. et a1 , Acta Pharmacol. Sin., 15, 481, 1994. 
12. I.;, G.Q. et al., Trans R Soc. Trop Med Hyg, 88 (Suppl. 11, 55, 1994. 
13. Liang XT, ,  in Advances ChineseMedicinalMaterialsResearch, Chang, H.M et a l ,  Eds., 

World Scientific Publishing, Singapore 1985, p. 427. 
14. Liu, PY. et al., Acta Pharmacol. Sin., 16, 441, 1995. 
15. Liu, Y.H., Chin. Med. J, 109, 579, 1996. 
16. Mori H et al., Jpn. J Pharmacol., 48, 3746,1988; and 49, 423-432, 1989 
17. Price, R.N. et al., Trans. R. Soc. Trop. Med Hyg., 89, 523, 1995. 
18. Sun, WC. et al., Acta Pharmacol. Sin,  13, 541, 1992. 
19. Wang, D.W. and Liu, X.I., Acta Pharmacol. Sin,  4, 191, 1983. 
20. Wang, J.Y et a]., Acta Pharmacol Sin., 16, 524, 1995. 
21. Wang, W.F. et al., KwangsiMed., 6, 117, 1984. 
22. Wesche, DL.  et al , Antfmicroh. Agents Chemother, 38, 1813, 1994. 
23. Yang, S.X. et a t ,  Acta Pharmacol. Sin., 15, 515, 1994. 
24. Yao, L. et al., ChtnaJ Pharm. Toxicol., 7, 231, 1993. 
25. Zhao, K.C. and Song, Z.Y., Acta Pharm. Sin., 25, 147, 1990. 

Copyright 1999 by CRC Press LLC



ANTICANCER HERBS 

Cancer is an abnormal malignant growth of body tissues or cells. It was known 
and described in early Chinese medical literature. In the 7th century A.D., the 
Tsin Shu (% 6 ) recorded that "the Emperor had a tumor growth in his eye and 
sent for a surgeon to cut it." Many different kinds of cancer have been described 
in Chinese medical texts. Some even pointed out that "early removal of the cancer 
will save the life; delay will cause destruction of the internal viscerals and death." 
The treatment of cancer was also extensively documented in medical literature. 
Although surgical removal was often quoted, this treatment was used only for 
external tumors. For internal visceral cancers, herbs were administered to "help 
the righteousness and to repel the evil." 

Traditional Chinese medicine did not discuss the etiology and pathogenesis of 
cancer growth, nor did medical practioners know how herbal treatments worked. 
They evaluated the effectiveness of anticancer herbs based on whether patients taking 
the herbs showed an increase in appetite and body weight. Alternatively, if applied 
externally, herbs were deemed effective if they could reduce the size of the tumor. 

Over the past 30 years, the Chinese government and its medical institutes have 
paid increasing attention to the development of anticancer agents. Investigators 
using cancer-carrying animals or cancer cells in culture have performed screening 
tests to determine whether an herb can actually inhibit the growth of cancer cells 
or increase body immunity against cancer. They have followed two separate 
directions in this endeavor. One is to concentrate on the isolation and identification 
of active principles of plants grown in China which been known to have anticancer 
activity, for example, Taxus chinensis, and Tripterygium wilfordii. The second is 
to concentrate on the immunomodulating effect of Chinese herbs on cancer growth 
or on their chemoprotective effect on carcinogenesis. Because of limited facilities 
and manpower, they have wisely decided to cooperate with the National Cancer 
Institute, ~ethesda:  MD to screen more than hundreds of those Chinese anticancer 
herbs for their anticancer activity and clinical trials; many of them are from Tibet 
or Xinjiang Province (northwest of China), and are not mentioned in old Chinese 
traditional medical texts nor in the Chinese pharmacopoeias. 

In this chapter only the classical herbs, which were mentioned in the literature 
as being effective against cancer, will be described. It should be noted, however, 
that many of the herbs listed in other chapters also have anticancer activity, 
besides their principal pharmacodynamic action. Evaluation of their effectiveness 
is still in the explorative stages. 
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HONC DAO SHAN ($$$& ), 
The dried stem bark or leaf of Taxus chinensis (Pily) Rehd. 
(Taxaceae) or T. yunnanensis Cheng et L.K. Fu, or T. cuspidata 

The tree is mainly grown in Manchuria, Yunnan Province, or Tibet, and belongs to 
the same group of TLWW grown in the U.S. northwest, but in much greater quantity. 

Chemistry: The bark contains several complex diterpene derivatives, including 
the active principles taxol, baccatin, and 10-deacetylbaccatin. From the leaves, 
two abeotaxanes have also been isolated. 

Taxol also can be produced and isolated from nodule culture of Taxw; sucrose 
induces and stimulates the production of taxol and other taxants from the culture. 

'Tax01 

Baccatin 

Cephalomannine H 

R = f'1 - R p  = R 3  - 
Yunnanxane 0COCH3 COCH = CHC6H5 0COCH3 H 

Taxinine E H COCH3 
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Actions: The herb exhibits a significant antineoplastic effect against P-388 leu- 
kemia-bearing mice and B-I6 melanoma cells. Clinical trials show that it is very 
effective in the treatment of late-stage ovarian carcinoma, especially those that 
are nonrespondent or recurrent to cisplatin therapy.' Taxol therapy can increase 
the survival rate of patients suffering from metastatic breast cancer, and is also 
effective in the treatment of non-small cell lung cancer when it is used in 
combination therapy with hydroxy~ria.3~,3~ 

The active principle of the anticancer effect is taxol. It promotes microtubule 
assembly and reduces lag time for assembly in vitro. It interacts with microtubules 
and enhances its polymerization and arrests the cell growth in G2 to  M phases.I2 
It induces apoptosis in thymocytes; this effect can be synergized by octreotide, a 
somatostatin analog. 

Taxol is beneficial in the treatment of anaplastic thyroid carcinoma. In dissem- 
inated malignant melanoma, taxol in combination with vinorelbine gives a clinical 
meaningful tumor regression in certain cases.2R 

Similar to lipopolysaccharide, taxol can stimulate NO synthase protein expres- 
sion by the peritoneal macro phage^.'^ 

Therapeutic Uses: This herb is the drug of choice in the treatment of late-stage 
ovarian carcinoma and breast cancer, especially in those patients who have not 
responded to other anticancer therapy. 

The dried whole plant of Crotalaria sessiliflora L. 
or C. assarnica Benth. 

Chemistry: The plant contains seven alkaloids, among which, monocrotaline A, 
B, and C are the major principles. Monocrotaline A, the pyrrolizidine alkaloid, is 
credited for the effective anticancer activity of the herb. 

Monocrotaline 

Actions: In experiments with animals, the alkaloids of Ye Bai Ho showed a 
remarkable inhibitory effect on mouse S-180 sarcoma, L-615 leukemia, and Ehrlich 
ascites cell tumors. Clinical trials showed that Ye Bai Ho is effective against skin 
carcinoma, cervical cancer, and rectal cancer.21 
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Monocrotaline A is hydrolyzed in the liver. Its metabolite is strongly bound to 
RNA and inhibits DNA biosynthesis, resulting in a reduction of protein synthesis 
in the cancer cells. Experimental evidence indicates that monocrotaline A can be 
incorporated into cells of the uterus, kidney, liver, and skin. This may be involved 
in the anticancer effect of this agent. 

Monocrotaline induces pulmonary hypertension, right ventricular hypertrophy, 
and medial thickening of pulmonary arteries by alteration in the vascular extra- 
cellular matrix and neomuscularization of small blood vessels.22 Pretreatment with 
estradiol could prevent monocrotaline-induced pulmonary hypertension and pro- 
tect against the microvascular leaks observed in the early days of l e ~ i o n . ~  Mono- 
crotaline is a valuable tool for physiologists and cardiologists in studing the etiology 
of pulmonary hypertension and their treatment. 

Monocrotaline causes venoocclusive disease of the liver, and can modify sulfur 
amino acid metabolism, diverting cystein metabolism from oxidation to taurine 
towards synthesis of g l~~ta th ione .~~ 

This herb and its principle, monocrotaline, have a clastogenic effect on bone 
marrow cells and cause an increase of chromosomal aberrations in mi~e.~Y 

The alkaloid is rapidly absorbed from the intestine or from the injection areas. 
A maximal plasma concentration, C,,, is quickly reached within an hour. The 
alkaloid stays in the body for a long period. After absorption it is mainly distributed 
into the liver, kidney, and lung. Even 22 to 90 d after administration, a small 
amount of the alkaloid and its metabolite can be detected in the urine. 

Monocrotaline A can stimulate smooth muscle contractions, but inhibits the 
myocardium. 

Toxicity: Because this alkaloid remains in the body for a long period, cumulative 
toxicity is possible. It is claimed that vitamin C, glycyrrhizic acid, glucuronic acid, 
and glutathione can protect the body from monocrotaline intoxication. 

The seeds of the plant are also toxic. The extract of the seed fed to mice 
causes a reduction of body weight, liver, kidney, and adrenal glands. Histological 
vacuolation of the tissue is observed. Horses eating this plant show a toxic 
symptom of diffuse fibrositic alveolitis and hyaline membrane. 

The LD,, of monocrotaline in mice is 296 mg/kg (i.p.1 and in rats is 134 mg/kg 
(i,p.). 

Therapeutic Uses: This herb is used to treat cancers of the uterine cervix, esoph- 
agus, lung, liver, and stomach. It is especially effective in the treatment of 
squamous carcinoma of the skin and cervical carcinoma. 

Ye Bai Ho is available as a 50% injection solution (2 ml per ampule); the 
standard dose is 2 to 4 ml injected directly around the edges of the cancer daily. 
A monocrotaline HC1 injection solution (50 mg/2 ml) is available for intramuscular 
use or direct injection into the cancer base daily for 15 d. Also available are a 
suppository and a 10% monocrotaline ointment. 
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E ZHU (&'& ) 

The dried rhizome of  Curcuma zedoaria Rosc., C. aromatics Salisk, 
or C. kwangsiensis A. Lee 

Figure 43.1 E Zhu. 

Chemistry: Approximately 1 to 2.5% of the herb consists of an essential oil. 
Fifteen different substances have been isolated from the oil, including curzerenone, 
curcumenol, and curdione. The rhizome also contains the yellow pigment cur- 
cumin and its derivatives. Curcumin, curcumenol, and curdione are the active 
principles of the herb. 

Curzerenone Curtenene Furanodiene 

OH 

Furanodienone Zederone Curcolone 
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Curcumenol Procurcumenol Curcumadiol Curdione 

Curcumin ar-Turmerone Zingiberene 

Actions: The plant, curcuma, is widely used in Southwest Asia and China as a 
spice, food coloring, and preservative. Its principles, curcumin and curcumenol, 
can inhibit the growth of mouse S-180, ascites cells, and mouse cervical U-14 
cells. Clinical trials in 209 cases of human cervical carcinoma showed a 64.4% 
effective rate.2' It was reported that this herb can improve immunity against cancer 
and protect the leukocytes after X-irradiation. However, the herb itself does not 
exhibit any beneficial effects against leukopenia. 

Curcumin and curcumoids are potent inhibitors of mutagenesis and tumor 
p r ~ m o t i o n . ~  They are anti-inflammatory, antitumor, and anti-infectious agents, and 
exert anti-HIV activity.24 At a concentration of 5 J*M, curcumin can inhibit 
lipopolysaccharide-induced production of TNF by human monocytic macrophage 
cell lines.4 It also inhibits azoxymethane-induced colon tumorigenesis, not only 
inhibiting the number of tumors per animal, but also reducing tumor size.14 

In addition, the herb has antioxidant activity and a protective effect against 
various hepatotoxins. 

In experiments with animals, a water-based extract of E Zhu prevented the 
fertilization of Female mice by causing early atrophy of the corpus luteum and 
inhibiting the secretory stage of the endometrium. 

The essential oil of E Zhu is a stomachic, which can stimulate gastric acid 
secretion, pancreatic exocrine secretion, and bile flow. 

Curcumenol is rapidly absorbed from the intestine, and after absorption is 
distributed in all body tissues, including the brain. It is mainly eliminated from 
the body in the urine and bile. 

Toxicity: Curcumenol injected intravenously or directly into cancer tissue pro- 
duces no damage to the kidney or liver. When the agent is taken orally, occasional 
dizziness, nausea and vomiting, difficulty in breathing, burning sensation, palpi- 
tations, and fatigue may be reported. In severe cases, shock has been observed. 

The LD,, of crude extract of E Zhu in mice is 16.75 glkg, and 316.5 rnglkg 
(i.p.1 for curcumenol. 
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Therapeutic Uses: Before cancerous conditions were fully recognized, Chinese 
traditional medicine used E Zhu in the treatment of indigestion. A decoction of 
3 to 9 g of the herb is drunk daily, to ease mild gastric disturbances. 

The herb is used in the treatment of ovarian carcinoma, skin cancer, genital 
carcinoma, malignant lymphoma, primary hepatoma, thyroid cancer, gastric car- 
cinoma, and lung carcinoma. If it is given in the early stage, the effective rate is 
much better than when used in late-stage. Administration of E Zhu shows a 
significant improvement of surrounding cancer tissue. For example, after injection 
of the agent around the cancer base, the size of the cancer decreased, cancer 
tissue showed signs of necrosis, and a clear line of demarcation developed between 
normal and cancer tissues. The tissues on the edge were less inflammatory, 
secretions were reduced, and bad odor diminished. 

The agent can potentiate the effect of radium therapy. Therefore, it is used as 
a substitute for deep X-irradiation to produce a reduction in tumor size. For this 
treatment, this herb is used in the form of 1.25% EZhu oil injected locally around 
the cervic carcinoma in doses of 5 to 10 ml daily; for intravenous infusion, 10 ml 
of the oil is diluted with a 5% glucose solution. Alternatively, a 3% E Zhu oil 
emulsion can be directly applied to the cervix. 

In the treatment of cervix ulceration, E Zhu oil emulsion applied directly to the 
ulcer can give a 60% curative rate and a 98% effective rate. Gauze or cotton is used 
as a tampon, soaked with the emulsion, and applied to the ulcer once or twice a day. 

When X-irradiation is used for deep-tissue therapy, skin bums can be prevented 
against or protected by rubbing the exposed area with a 4% E Zhu ointment. It 
takes 40 d of treatment to obtain a maximal result. 

SAN J I N  SHAN (3k9) 
The branch of Cephalotoxus fortunei Hook., C. qinensis 
(Rehd. et Wils.) Li, C. oliveri Mast, or C. haiuansis 

Figure 43.2 San /in Shan. 
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Chemistry: Twenty different alkaloids have been isolated from Cephalotoxus 
plants. Between 0.2 to 0.7% of the leaf and branches of C fortunei consists of 
alkaloids, including cephalotaxine, epicephalotaxine, demethylcephalotaxine, and 
cephalotaxinone. Other alkaloids have been isolated from the leaf of C. wilsoni- 
ana, including wilsonine and epiwilsonine. 

From the root and rhizome of C. ham'ngtonia K. Koch, two groups of alkaloids 
were identified. The first group includes four active anticancer principles: har- 
ringtonine, homoharringtonine, isoharringtonine, and deoxyharringtonine. The first 
two are present in highest quantity, comprising half of the total alkaloids. 'The 
second group includes the homoerythrina alkaloids. 

1 
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Actions: In experiments with animals, SanJin Sban alkaloids markedly inhibited 
the growth of sarcoma cells and leukemia cells. The action was nonselective in 
that the herb universally inhibited the GI, G2, and S stages of cell division. Mitosis 
of the cancer cells was greatly reduced. 

Recent reports from Chinese hospital physicians indicated that compounds of 
the harringtonine group can inhibit the hemopoietic system and reduce the 
leukocyte count. It is thus effective in the treatment of leukemia, especially acute 
granulocytic leukemia, chronic granulocytic leukemia, and mononuclear leukemia. 
The effective rate is 72.7% and a complete remission occurred in 20% of patients. 

Among Cepbalotoxw alkaloids being studied, cephlotaxine is less potent than 
harringtonine and homoharringtonine. Harringtonine shows a high chemothera- 
peutic efficacy on  human acute agranulocyte leukemia and acute myelocytic 
leukemia." It significantly inhibits cell growth and protein and DNA ~ynthesis.~' 
It can cause chromosomal abberations and induce morphological transformations. 

Human colon and lung adenocarcinoma cell lines which are resistant to multi- 
drug therapy are very sensitive to harringtonine treatment." 

San Jin Sban alkaloids are also effective against malignant lymphoma. Clinical 
trials showed a reduction in tumor size and improvement of patients' overall 
condition. Reports also indicate that this herb is effective in the treatment of 
polycytemia Vera. The alkaloid is given by intravenous infusion in doses of 2.5 mg 
daily for 14 d for a total dose of 55 mg. 

Other actions of this herb include a central depressant effect and constriction 
of coronary vessels 

Toxicity: Clinically, observed adverse effects have included nausea, vomiting, 
abdominal pain and diarrhea, leukopenia, anemia, and thrombocytopenia. Some 
patients report palpitations and irregular heart rhythm. These symptoms are not 
severe, and usually resolve after stopping the drug administration. The acute 
adverse effects are chiefly gastrointestinal disturbances, hemopoietic toxicity, and 
cardiovascular toxicity. 

Harringtonine may damage the myocardium and reduce coronary circulation. 
Intravenous administration of this agent should be done with great caution, especially 
in patients with coronary artery disease. During the course of treatment with 
harringtonine, hair loss may occur, but regrowth occurs after terminating admin- 
istration. 

It has been reported that pretreatment with Cordyceps sinensis can reduce the 
cytoxicity caused by harringtonine.'Y 

The LD,, of San Jin Shan total alkaloids in mice is 110 mg/kg (i.p.1; the LD,, 
of harringtonine is 4.3 mg/kg. 

Therapeutic Uses: In folk medicine, San Jin Sban was used to treat malignant 
tumors. Today, harringtonine is available as an injection solution of 1 mg/ml. The 
adult dose is 2 mg/d (1 mg/d for children), dissolved in 250 to 300 ml of 10% 
glucose solution, administered by slow intravenous infusion. A full course of 
treatment lasts 2 months. A homoharringtonine injection solution of 1 mg/ml is 
also available. 
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For acute myelocytic leukemia, harringtonine is used in combination with 
adriamycin, thioguanine, and prednisone together; it can prolong survival time 
and increase the complete remission rate and duration. 

DONG LING CAO (e:fruy ) 

The dried aerial parts of Rabdosia rubescens Hora 

Chemistry: The herb contains several terpines. One of the active principles is 
rubescensine B. Other anticancer principles isolated are oridonin and ponicidine. 
In addition, the herb also contains essentials oils and tannic acid. 

,$p b.. 0 'OH @ 
on 0. 

O H  OH O 
QI 

Oridonin  P o n i c i d i n e  

Actions: This herb is widely used in the province of Hunan to treat esophageal 
cancer. It is claimed that DNA synthesis in Ehrlich ascites cells is inhibited by 
74% after treatment of oridonin at a concentration of 10 ~ g / m l . ~ '  

Experimental data also show that the alcohol-based extract of this herb is 
highly toxic to HeLa cells. Oral or parenteral administration of the extract to mice 
bearing Ehrlich ascites cells or S-180 sarcoma cells produced a remarkable inhib- 
itory effect. There is a synergistic effect of oridonin and cisplatin on cytotoxicity 
and DNA-protein cross link in mouse 5-100 sarcoma cells." 

Wang has treated 650 cases of moderately and advanced esophageal carcinoma 
patients with this herb during the years from 1974 to 1987. Of these patients, 40 
survived for over 5 years, 30 over 6 years, 23 over 10 years. A total of 20 patients 
were still alive after 18 years treatment.)' 

Rubescensine B possesses anticancer activity against hepatoma cells at a 
concentration of 4 pg/rnl. It was also claimed that this agent can increase the 
immunity of cancer-bearing animals. 
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This herb can relax smooth muscles and has antispasmodic, anti-inflammatory, 
and analgesic effects. The essential oil of this herb possesses antibacterial activity. 

Toxicity: The LD,, of ruhescensine B in mice is 55.9 + 5.7 mg/kg (i.p.). In patients 
it may cause nausea, vomiting, abdominal distension, and diarrhea. 

Therapeutic Uses: The herb is used in the treatment of malignant cancer, espe- 
cially in breast and esophageal cancers. After several doses of the agent, the 
patient can start to swallow food and has an improved appetite, along with a 
reduction in pain. 

The herb can be given in the form of tablets (4.3 g); the standard dose is 5 
tablets t.i.d., with a full course of treatment lasting 1 to 1.5 months. An injection 
solution equivalent to 2 dm1 is also available; the standard dose is 4 ml/d 
administered intramuscularly. 

Chinese traditional medicine also prescribes the herb to treat acute tonsillitis. 
For this treatment, it is generally given in a dose of 6 g, prepared as a decoction. 

XI ZHU @$'& ) 
The fruit of Camptotheca acuminata Decne. 

Chemistry: The fruit contains camptothecine, hydroxylcamptothecine, rnethoxyl- 
camptothecine, and venoterpine 

Camptothecine H CH 
Hydroxycamptothecine OH OH Venoterpine 

Methoxycamptothectne 0CH3 OH 
Deoxycarnptotheclne H H 

7 1 ucose 

Camptogl ucosi de 

Actions: Camptothecine is an S-phase specific anticancer agent. It induces a 
significant dose-dependent apoptosis of human leukemic cells and neuronal cells. 

Camptothecine and methoxycamptothecine have been found to inhibit the growth 
of L-1210, P-388, L-5178, and YK-1864 leukemia cells, Ehdich ascites cells, and rat 
Walker sarcoma cells in vitro. Experiments with animals also showed that they can 
inhibit HeLa cells isolated from a patients' cervical carcincma, L-16 cells from patients 
with hepatoma, and D-6 cells from lung cancer patients and also non-small cell lung 
cancer. Their anticancer effects are potentially valuable in cancer therapy. 

Camptothecine displays a unique mechanism of action to inhibit intranuclear 
enzyme topoisomerase-I (top 1) involved in DNA replicati~n.~"t has a synergistic 
effect with 5-fluorouracil (5FU) and cisplatin by increasing DNA interstrand 
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cross-links on  cancer ~ e l l s . ' ~  It also can enhance the anticancer effect of radio- 
therapy against melanoma and against colorectal adenocarcin~ma.~ 

Camptothecine can cross the blood-brain barrier effectively and inhibits 
metastasis of melanoma of CNS and hepatic model and increases survival time.27 

Camptothecine inhibits viral replication of hepatitis B virus and HIV-1 reverse 
transcriptase activity in vitro through the inhibitiion of top 1.3l 

Drug resistance to Camptotheca alkaloids is often observed, they are also cross- 
tolerant to vincristine and other Vinca products. 

Toxicity: Toxic symptoms in patients include bone marrow depression. Adverse 
effects include leukopenia, nausea and vomiting, fever, and general 
Additionally, patients may experience irritation of the urinary tract, such as 
hematuria, which can be relieved with diuretic treatment. 

The LD,, of camptothecine,and methoxycamptothecine in mice is 68.4 mg/kg 
and 104 mg/kg (i.p.1, respectively. 

Therapeutic Uses: In Chinese folk medicine, this herb was used to treat solid 
cancers including breast cancer, carcinoma of the stomach, rectum, colon, and 
bladder, as well as to treat chronic leukemia. 

LEI GONG TENG ($h& ) 

The dried root and leaf of Tripterygium wilfordii Hook. 

Chemistry: The plant contains the alkaloid wilfordine and several diterpenes, 
including triptolide A, 8,  and C (C,,H,,OJ, triptonide (C,,H,,06), and tripterin 
(C2'iH1804). 

W 

Wilfordine Tripterin 

Triptolide H OH 

Tri~diolide @-OH OH 

Triptanide H 0 

Tripchlorolide Trfptophenolide 
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Actions: Experiments with animals show that triptolide is the major active prin- 
ciple that can inhibit mouse L-615 leukemia cells and prolong the survival time 
of the animals. It has a remarkable inhibitory effect on mouse skin tumor 
promotion.33 The herb causes apoptosis of human leukemia cells (HL-60) and can 
inhibit squamous epithelial lung carcinoma growth. Triptolide also shows an 
antiinhibitory effect on breast and stomach cancer cell line g r o ~ t h . 3 ~  

Recent advanced studies on Tripteygium have shown that this herb and its 
diterpene derivatives have potent immunosuppressive and antifertility effects, 
which have been discussed in previous chapters (see Chapter 29 and 31). 

The herb has been used to treat patients suffering with rheumatoid arthritis 
and attained a 92% effective rate.I8 In addition, triptofordin, an analog of triptolide, 
exerts a selective effect against herpes simplex virus type 1 (HSV-I), and inhibits 
human cytomegalovirus (HCMV), measles virus, and influenza A This 
compound also shows anti-HIV properties; its derivative, neotripterifordin, has 
been used as an anti-AIDS agent.5 

Toxicity: The herb is toxic; it can damage the cardiovascular system and the 
CNS. A case of cardiac shock with symptoms of hypotension, leukopenia, vomiting, 
and diarrhea has been reported in a patient after taking this herb as a n  anticancer 
remedy. Female patients may develop amenorrhea after taking this herb. 

CHANG CHU HUA (-@-fi) 
The dried whole plant of Catharanthus roseus (1.) C .  Don. 
(Vinca rosea L., Lochnera rosa Reichenb.) 

Figure 43.3 Chang Chu Hua. 
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Chemistry: This plant is grown in the southern provinces of China. It contains 
more than 70 different kinds of alkaloids. The major ones are vinblastine (VLB), 
vincristine (VCR), vinrosidine, lenrosine, lenrosivine, rovidine, carosine, perivine, 
perividine, vindolinine, and pericalline. 

Recently, the semisynthetic compounds, vindensine (VDS) and vinorelbine 
have been introduced for therapeutic use. 

moiety --.-- ------------------- 
Vindoline moiety 

OCOCH, 

Leurosine 

R =  R,= R,= 
Vinblastine, VLB CH, OH H, 
Vincristine, VCR CHO OH H, 
Vinrosicine, VRD CH, H a-OH 

Vindoline Catharanthine Perivine 

coc:i, 

COOCH, 

Vindolinine Lochnerine Tetrahydroalstonine 
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Actions: Vinca alkaloids are very effective against mouse leukemia, Ehrlich ascites 
cells, and sarcoma cells. They act on the mitotic stage of the cells by causing 
crystallization of the microtubular protein and interfering with cell division; this 
results in a metaphase arrest of tumor cells. Although it behaves similarly to other 
anticancer agents, such as colchicine and maytansine, there is no cross-resistance 
between these anticancer agents.I6 

VLB can be converted into VCR and VDS with higher antitumor activity and 
less toxicity by oxidation and aminolysis, respectively. This leads to  an increase 
in hydrogen-bonding sites in the vindoline moiety, decreasing lipophilic activity. 

The intracellular uptake of VCR is higher than that of VLB or VDS, especially 
in nerve cells and rat lymphoma and L-1578 cells. Thus, VCR has a greater relative 
neurotoxicity and antitumor activity than either VLB or VDS.2' VCR can stimulate 
methotrexate uptake in Ehrlich ascites tumor cells by slowing down the unidirec- 
tional effect of methotrexate from the cells. It results in a potentiation antitumor 
effect of the latter.' 

Small doses of the alkaloids raise thrombocyte count, while large doses 
decrease it. The herb increases blood pressure by stimulation of the vasomotor 
center in the medulla oblongata. It is a diuretic and can lower blood-sugar level. 

Vinca alkaloids are highly irritating substances. They are taken mainly by an 
intravenous route. Only vinorelbine, the analog of vinblastine, can be used orally. 
Its bioavailability is only 30%. 

Toxicity: Vinca alkaloids are bone marrow depressants, especially to the forma- 
tion of leukocytes and thrombocytes. Patients taking these alkaloids show some 
severe side effects, including hair loss, nausea, vomiting, abdominal distension, 
and constipation. Occasionally, perineuritis occurs. The alkaloids are irritating to 
the blood vessels, and when administered intravenously, can cause thrombophle- 
bitis. 

The LD,, of VCR, VLB and the semisynethetic vindensine in mice are 2.1 mdkg ,  
10 mg/kg, and 6.3 mg/kg (i.v.1, respectively. The alkaloids also can damage the 
nervous system of chickens. lntrathecal administration of the alkaloids can cause 
devasting neurotoxic effects. 

Therapeutic Uses: VLB and VCR, are commonly used for anticancer therapy in 
cases of chronic lymphocytic leukemia and Ilodgkin's disease. VCR is less toxic 
than VLB and has broader therapeutic applications. It is used in acute lymphocytic 
leukemia in children, and also in adult lymphoma. VLB primarily is used in 
testicular carcinoma. Vinorelbine is effective against non-small cell lung cancer 
and breast cancer. 

Clinical trials with vindensine have shown remarkably promising results. Admin- 
istration of this semisynthetic alkaloid produced a high remission rate in patients 
with acute lymphatic and chronic granulocytic leukemia; it also has a higher effective 
rate in the treatment of breast cancer than either VCR or VLB. Neurotoxicity caused 
by vindesine is slightly less frequent than with either VCR or VLB. 
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The recommended dose for vindesine is 1.0 to 1.3 mg/m2 surface area, con- 
tinued for 5 to 7 d. After resting for 3 to 4 weeks, a second course can be started 
with an increased dose of 3 mg/m2; on occasion, this dose can be raised to 
4 mg/m2. 

ME1 DENC MU (.$%&) 
The fruit, bark, and rhizome of Maytenus serrata or M. buchananii, 
M .  hooker; Loes, or M. conterliflories J.Y. Lo et X.X. Chen. 

Chemistry: The herb contains several substances, including maytansine, maytan- 
prine, maytanbutine, maytanvaline, maytanacine, and maytansinol. 
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Actions: The anticancer activity of maytansine has been studied. It was found 
that this alkaloid can inhibit cell mitosis at a concentration of 6 x lo4 M. It inhibits 
DNA, RNA, and protein synthesis in mouse leukemia cells.16 In cell culture 
experiments, maytansine was found to be 20 to 100 times more potent than VCR 
in inhibiting cell growth. There was a lack of a cross-resistance between may- 
tansine and the vinca alkaloids. 

Toxicity and adverse effects of this agent occur mainly in the gastrointestinal 
tract. Nausea, vomiting, and diarrhea are common side effects; they are dose- 
dependent. Clinically, some patients may develop liver toxicity. Thrombophlebitis 
may also be observed if the drug is given by intravenous administration. 

Therapeutic Uses: This herb is used in the treatment of lung cancer, breast and 
ovary cancer, acute lymphocytic leukemia, colon carcinoma, and kidney carci- 
noma. The maximal tolerated daily dose is 0.25 to 0.6 mg/m2; the maximal weekly 
dose is 0.75 to 1.25 mg/m2. A full course extending 3 to 4 weeks should not 
exceed 2 mg/m2. 
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A quassinoid derivative, isolated from Brucea antidysenteria, 
or Ya Dan Zi ( @p3) (see Antiamebial Herbs) 

Chemistry: 

Name 
Bmceantin 

Bmceantinol 

Dihydmbmceantin 
Bmcein A 
Bmsatol 
Bmceolide 
Bmcein B 
(Fmm Lien and Li.') 

Structure 
R = COCH=C-CH(CH,), 

I 
CHI 

R = COCH=C-C (CH,), 
I I 

Source 
Brucea anfidysenleria 

Brucea antidysenreria 

Brucea anridyenreria 

Brucea ~Iidysenleria 
Brucea javanica 
Brucea javanica 
Brucea javanica 
Bruceo javanico 

Actions: Bruceantin is a very potent anticancer agent against mouse P-388 lym- 
phocytic leukemia with cytotoxicity in the order of pg/ml. This agent also 
significantly inhibits growth of L-1210 lymphoid leukemia cells, Lewis lung carci- 
noma, and B-16 melano~arcinoma. '~~'  

The primary mechanism of action is by inhibition of protein synthesis. Brucean- 
tin is a potent inhibitor of polyphenylalanine synthesis, with a secondary effect 
on DNA synthesis, but with little effect on RNA synthesis. 

TAIWAN PEI LAN ( $$/lpg) 
The plant of Eupatorium formosanum Hay. 

Chemistry: Although primarily found in Taiwan, several types of Eupatorium 
also grow in the southwestern provinces of China. A number of sesquiterpine 
lactones have been isolated from this herb, including eupatolide, eupaformonin 
and eupaformosanin, michelenolide, costunolide, parthenolide, and santamarine. 
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Eupatollde Eupaformonin Eupafornosanin 

Hichel en01 ide Costunol lde Parthenolide Santamarine 

Actions: It has been shown that a number of sesquiterpene lactones containing 
the u-methylene-y-lactone moiety are potent inhibitors of Walker-256 carcinoma 
and Ehrlich ascites tumor growth. In uitro experiments show that these compounds 
can inhibit phosphofrvctokinase and glycogen synthetase due to their reaction 
with the essential SH groups of these enzymes. 

The dried stigmas of flowers from Crocus sativas L. 

Chemistry: The stigmas of the flower contain several carotene derivatives and 
glycosides including u-crocin and picrocrocin (C,,H,,O,). Also present are 0.4 to 
1.3% essential oil, in which the major one is safranol. 
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Actions: Crocin and dimethyl-crocetin exhibit potent cytotoxic effects on human 
cancer cells by disrupting DNA-protein interaction, a step important for cellular 
DNA synthesis of cancer cells and prolonging the survival time of cancer-bearing 
animals. In addition, they have a chemoprotective effect against carcinogenic 
agents and undesired toxicity induced by cyclophosphamide, 

Crocetin is a potent selective inhibitor of hepatic CAMP-dependent protein 
kinase. It inhibits DNA and RNA synthesis in isolated cell nuclei and suppresses 
the activity of purified RNA polymerase 11. It protects against acute hepatic damage 
induced by aflotoxin B1 by increasing cytosol glutathione and activity of GSH-S 
transferase and GSH-peroxidase.3"t also has a protective effect on  oxidative 
damage of rats hepatocytes via quenching of the superoxide anion and/or free 
radicals." 

This herb can stimulate contraction of the intestine, bronchus, and uterus. It 
is contraindicated in pregnant women. 

Therapeutic Uses: Chinese traditional medicine used this herb as an anodyne, 
tranquilizing, and emmenagogue agent. 

It is recommended to be used as a chemoprotective agent against carcinogenic 
and hepatotoxic agents. 

The dried whole plant of Sarcanda globra (Thunb.) Nakei. 

Chemistry: The plant contains glucosides, essential oiIs, fumaric acid, and succinic 
acid. Recently, several substances were isolated from the plant and were named 
CI, CII, CIII, and CIV. Experimental data indicate that the total essential oil and 
substance CII are the principles responsible for the anticancer action. 

Actions: Zhong Jie Feng extract can inhibit the growth of mouse L-415, ascites 
cells, and mouse S-180 cells in vitro. Clinical trials in patients also showed that 
administration of the extract causes a decrease in tumor size and improved patients' 
sense of well-being. For example, patients experienced increases in appetite and 
body weight. In some late-stage cancers causing icteric symptoms, daily admin- 
istration of the extract reduces jaundice of the skin and lowers the icteric index 
of the blood. 

The herb also has antibacterial properties. It is especially effective against 
staphylococci, dysentery and typhoid bacilli, E. coli, and pyrogenic bacteria. 

Therapeutic Uses: The herb is used in the treatment of malignant solid tumors, 
such as carcinomas of the pancreas, stomach, esophagus, rectum, bladder, colon, 
lung, and thyroid. It may also be prescribed to treat infectious diseases such as 
tonsillitis, respiratory infections, urinary infections, appendicitis, and dysentery. 

Zhong Jie Feng is available in tablet form, with 0.5 g extract per tablet 
(equivalent to 2.5 g. of raw material); the standard dose for this preparation is 3 
tablets t.i.d. An injection solution of the herb is also available (1 g extract per 
ml); the daily dose, 2 to 4 ml, is administered intramuscularly or intravenously. 
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BAN SAO ) 

Chinese cantharides, or the dried body of Mylabris phalerata Pall. 
or M. cichoorii L. 

Chemistry: Approximately 1 to 1.2% of the herb consists of cantharidin, which 
is the active anticancer ingredient. 

Cantharidin N-Hydroxy-canthatidinimide 
(synthetic) 

Actions: Cantharidin is a very irritating substance, which can shrink the size of 
solid tumors and inhibit their growth. Clinical trials in primary hepatoma, and 
cancers of the esophagus, anus, lung, and breast showed a 72.6% effective rate 
and an increase in survival time. 

Cantharidin has a stimulatory effect on bone marrow and increases the leu- 
kocyte count in peripheral blood. Therefore, it is advantageous to combine this 
agent with other cancer chemotherapeutic agents to counteract their leukocyte- 
depressant effect. It is also effective in suppressing hypersensitive rhinitis. 

Given orally, it is rapidly absorbed from the intestine. A maximal plasma 
concentration is reached 1 h after administration. The agent stays in the body for 
a longer period and is mainly excreted through the kidney and intestine. 

Toxicity: Patients taking the agent orally usually complained of nausea, vomiting, 
and urinary irritation. They may experience difficulty in urination and hematuria. 
This agent is contraindicated in patients with a history of peptic ulcer or kidney 
diseases, and in pregnant women. 

The LD,, of cantharidin in mice is 1.71 mg/kg. 

Therapeutic Uses: The preparation consists of sugar-coated tablets (0.25 mg) at 
a dose of 1 to 2 tablets t.i.d. 

PA J lAO LlAN ( 1 \ h&) 
The dried root or rhizome of Dysosma pleiantha (Hance) Woodson, 
or Podophyllum emoli Wall var. chinense Sprague 

Chemistry: Dysosma and Podophyllum belong to the same family; their roots 
contain podophyllotoxin (C,,H,,O,), deoxypodophyllotoxin, astragalin, and 
hyperin. There are also present a small amount of a-pellatin and P-pellatin. A 
semisynthetic glycoside of the active principle, podophyllotoxin, has been intro- 
duced and shows a significant therapeutic value. 
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Actions: Podophyllotoxin is cytotoxic and mutagenic. It can damage human 
papilloma virus DNA. It is an antineoplastic agent, highly effective against a 
number of tumors, including germ cell neoplasm, non-small cell lung cancer, and 
various lung metastatic tumors, malignant lymphoma, and carcinoma of nasophar- 
ynx.35 

Podophyllotoxin and its derivatives are microtubule assembly-disrupting agents, 
they are colchicin-type metaphase blockers, binding on  the same site in the tubulin 
molecule, and cause G1 and G2 arrest. In addition, they are also potent DNA 
topoisomerase 11 inhibitors, but are less effective on top 1. 

Podophyllotoxin and its derivatives also have antiplasmoidal, antiamebic, and 
cytotoxic activity. They are anti-herpes simplex type 1 virus (HSV-1). 

Toxicity includes bone marrow suppression and amelioration of stroma cell 
function. This can be protected by administration of an immunomodulating agent. 

Therapeutic Use: Podophyllotoxin is topically used in the treatment of condyloma 
acuminata, in both male and female patients. Its derivatives, podoflox and etoposide, 
have been approved by the FDA as the agent in the treatment of exophytic warts; 
Topical application of a 0.5% solution is effective against anogenital warts; applied 
to the infected area twice a day for 3 d per week continuously for 4 weeks, 
resulted in a 95% cure.' It has been reported that 0.15% or 0.3% podophyllotoxin 
cream is also effective, as well as 0.05% solution.' 
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lum
e 

D
aphne genkw

a S
ieb. 

Z
anthoxylum

 nitidum
 

S
tephania tetranda 

A
llam

anda catham
ca 

O
ldenlandia diffusa R

oxb. 

T
etraacetylbrazilin and proesapanin A

 
A

gainst hum
an cancer cells H

C
T

-8 

G
lycosides: dioscin and protodioscin; 
alkaloids: solam

argine, a-solarcine 
P

olysccharides 

Indirubin; N
-M

ethylisoindigotin 

Y
uzhizioside 

R
addeanin A

; hederasaponin B; 
raddanoside 

T
halicarpine; hernam

dezine 

Inokosterone; ecdysterone; 
polysaccharides 

G
uidilatichin 

N
itidine C

I 

T
etrandrine, fangchinoline 

A
llam

andin 

A
speruloside, palderoside, 
desacetylasperuloside, 
oldenlandoside 

A
nticarcinogenic 

agent 

M
ouse 5-1 80 sarcom

a; hepatom
a H

-22 

M
yelocytic leukem

ia; relatively nontoxic 

A
nticancer activity 

A
ntitum

or; anti-inflam
m

atory; 
antirheum

atic arthritis 
A

 potent antileukem
ic agent, also against 

sarcom
a 

A
gainst m

ouse S
-180 sarcom

a; increases 
N

K
 cell activity and TN

F production 
A

ntileukem
ia 

A
gainst m

ouse leukem
ia, L-1 21 0 and P

-388 
lung carcinom

a 
W

alker-256 carcinom
a 

P
-388 leukem

ia 

Treats m
alignant tum

ors, stim
ulates 

reticuloendothelial system
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K
u D

o
n

 Z
i 

&&) 
Z

h
u

 Ling 

(
@

$
)
 

Ling Z
h

i C
ao 

(#P31,) 
Tie S

hu Yie 

H
e

 Tao S
hu Z

h
i 

(
@
b
@
-
*
 

B
i L

i G
ao 

S
alvia przew

alskii 

Iris pollasii var. chinesis 

S
ophora alopecurosides 

P
olyporus um

bellatus 

G
anoderrna lucidum

 

E
lephantopus elatus, E. scaber, or E

 
m

ollis 
Leaf of C

ycas revoluta 

S
eed of Livistona chinensis 

B
ark of A

ralia chinensis 

R
oot of A

sparagus cochinensis 

S
eed of P

soralea corylifolia L. 

T
he abdom

inal plate of the w
ater 

tortoise, C
hinem

ys (G
eoclem

ys) 
reevesii 

B
ranch and unripe fruit skin of 
luglans regia 

F
ruit of F

icus pum
ila 

P
rzew

aqulnone A, 
B

 
A

gainst m
ouse tum

ors 

lrisquinone 
C

ervix carcinom
a, m

ouse U
-14 cancer, 

hepatom
a, lym

phatic sarcom
a, E

hrlich 
carcinom

a 
S

ophocarpine, sophoridine 
U

-14, 5-37, S
-180 cancer cells 

Z
hu-ling polysaccharides 

S
-180 cells, has im

m
unostirnulating effect 

P
olysaccharides G

I-1, G
I-2, and G

I-3 
S

-180 cells 

E
lephantopin, m

olephantinin, 
A

gainst P
-388 lym

phocytic tum
or, ascites 

deoxoelphantopin 
cells 

G
lucosides, choline 

C
ancer o

i stom
ach, lung, liver, uterus, and 

nose 
Tannin, phenols 

C
horionic epitheliom

a, esophageal cancer 

S
aponins, essential oils 

b-S
itosterol 

C
ancer o

i the alim
entary tract and gall 

bladder 
M

ouse 5-180 leukem
ia, lung cancer 

F
urocum

arin, psoralen, corylifolinin, 
M

ouse S
-180, E

hrlich ascites cells, bone 
bavachinin, etc. 

sarcom
a, lung cancer; treats neurosis, 

im
potence 

G
elatin, C

a", 
and phosphorus 

Lym
phom

a, hepatom
a; increases im

m
unity 

to anticancer activity 

Tam
m

in, glucosides 
M

ouse 5-37 cells and solid tum
ors 

0-S
itosterol, glucosides 

C
ervix, breast, prostate, testes, and colon 
cancer 
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B
ai Y

ing 
(
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 1 

Fu, R
ong Y

ie 
($g*l.) 

G
ou S

hi C
ao 

%%w! 
She M

e
i 
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M
u

 Tom
 H

u
i 

(bik 
) 

C
huen G

en B
i 

'
m
w
-
 

Lour Lu 
(I$&

'+ 
) 

Jeng L
G

e
n

 

S
olanum

 nigrum
 

A
lkaloids, saponins 

R
oot of A

dina rubella 
P

S
itosterol, salicylic acid 

S
em

iaquilegia adoxoides 

Leaf of S
elaginella doederleinii 

W
hole plant of S

cutellaria barbata 

S
olanum

 lyratum
 

Leaf of H
ibiscus m

utabilis 

S
enecio cam

pestris 

R
hizom

e of P
olygonurn bistoria 

G
alium

 spurium
 L. var. 

echinosperm
en 

D
uchesnea indica 

R
oot or w

hole plant of P
atrinia 

heterophylla or P. scabra 
A

ilanthus altissim
a 

R
haponticum

 uniflorurn 

R
oot and fruit of A

ctinidia chinensis 

S
ophora subprostrata C

hum
. 

A
lkaloids 

A
lkaloids, sterol saponins, shikim

ic 
acid 

A
lkaloids, flavonoids 

A
lkaloids 

F
lavonoids 

A
lkaloids 

B
-S

itosterol, tannin 

S
aponin 

E
ssential o

il 

Q
uassin, 

saponin 

E
ssential oils 

A
lkaloids and vitam

in C
 

M
atrine, dauricine, anagyrine 

lreats stom
ach cancer, hepatom

a, ascltes 
cancer 

C
ew

ical cancer, lym
phom

a, and 
gastrointestinal cancer 

M
alignant lym

phom
a; prostate, lung, and 

bladder cancer 
M

alignant hydatid m
ole, chorionic 

epitheliom
a 

M
ouse S

-180, E
hrlich ascites cells 

Treats uterus cancer, hepatom
a 

C
ancer of stom

ach, breast, and lung 

M
ouse L-1210 leukem

ia 

Inhibits m
ouse S

-180 

Leukem
ia, breast cancer 

Inhibits m
ouse 5-1 80 and E

hrlich ascites 
cells, treats thyroid cancer and hepatom

a 
Leukem

ia. cervix carcinom
a 

M
ouse S

-180, cervix carcinom
a, and 

intestinal cancer 
H

epatom
a, stom

ach and breast cancer 

M
ouse 5-1 80, stom

ach and esophagus 
cancer 

M
ouse 5-1 80, leukem

ia, hepatom
a, 

antim
icrobial 
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Table 43.1 (continued) 
O

th
er H

erb
s W

h
ich

 Possess A
nticancer A

ctivity 

C
hinese nam

e 
Source 

A
ctive principle 

A
ctions 

Tian Long 
W

hole body of G
ekko chinensis 

T
oxin 

E
sophagus, stom

ach, and lung cancer 
(P

k
; 1 

S
hui Z

h
i 

H
iru

d
o

 nipponica 
A

nticoagulant substances 
C

ancer of ovary, cervix, stom
ach, and 

[A'+&) 
esophagus 

S
hui H

o
n

 
H

ua 
B 

F
ruit of P

olygonum
 orientale 

$-S
itosterol glucosides 

C
ancer of stom

ach, intestine, and liver 

(yy&
 

S 
I
 I~

a
n

 
C

huan 
W

h
o

le
 plant of S

alvia chinensis 
S

itosterol and am
ino acids 

M
ouse S

-180 
';b

j%
$) 

Yan 
Ti G

en 
R

oot of R
um

exjaponica or R
. crispus 

E
m

odin 
Leukem

ia, m
alignant lym

phom
a 

(
k
~
 

Seeds of V
accar;a pyram

idata 
Liu, X

i 
S

aponins, alkaloids 
E

hrlich ascites cells, breast cancer, 

(eft331 
hepatom

a 
Feng X

ian H
ua 

Im
patiens balsam

ina 
S

aponins, fatty acid 
E

sophagus and stom
ach cancer 

(d
q

a 
G

ang B
an G

u
i 

W
h

o
le

 plant of P
olygonurn 

C
ardiac glucosides 

E
sophagus, gastrointesintal, and prostate 

($%
i%

t3 
perioliatum

 
cancer 

R
oot and branch of A

m
pelopsis 

F
lavonoids, phenols 

M
ouse S

-180, cancer of alim
entary tract and 

brevipedunculata 
urinary tract, m

alignant lym
phom

a 
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APPENDIX 

A Wei 
Ai Di Chu 
Ai Ye Yu 
An Xi Xiang 

CHINESE EQUIVALENTS 
OF NAMES OF "HERBS" 

Ba Dou 
Ba Ji  Tian 
Ba Jiao Feng 
Ba Jiao Hui Xiang 
Ba Li Ma 
Bai Bu 
Bai Guo  
Bai He  
Bai Hua She 
Bai Hua She She Cao 

Bai Ji 
Bai Jiang Cao 
Bai Jie Zi 
Bai Lian 
Bi Q u  Cai 
Bai Shao 
Bai Tou Weng 
Bai Xian Pi 
Bai Yao Xi 
Bai Ying 
Bai Zhi 
Ban Bian Lian 
Ban Lan Gen 

Ban Sao 
Ban Xia 
Ban Zhi Lian 
Bei Fan 
Bei Mu 
Bi Ba 
Bi Li G u o  
Bi Ma Zi 
Bian Xu 
Bing brig 
Bing Lian Lua 

Fenrla assafoetida 
Ardlsia japonica 
Ariemisla argyi 
Sfyrax tonkinensis 

Croton tiglium 
Morinda officinalis 
Alangium chineme 
Illlc~um wrum 
Rhododendron molle 
Stemona japonica 
Ginkgo bilohu 
Lilium lancifolium 
Agkrstrodon ucutus 
Hedyotis diffusa, 

Oldenlandia diffusa 
Blelilla slriata 
Patrinla scahiosifolta 
Brassica albu 
Ampelopsis japontca 
Chelidonium majus 
Paeonia lucfiflora 
PuLrattlla chtnensis 
Dictamnus dasycarpus 
Stephania cepharantba 
Solanum lyratum 
Angelicu daphun'ca 
Lobella chinensis 
Isalis fincloria, 

Baphicacanthus cusia 
Mylabris phalerata 
Pinellia ternata 
Scutellaria barhata 
Alum 
Fn'rillaria yaicillata 
Piper longum 
Fkus pumila 
Ricinus communfs 
Polygonum aviculare 
Areca catechu 
Adonls amurensis 

Bo He 
Bo Lor Hui 
Bu Gu  Zhi 

Can Cao 
Cang Er Zi 
Cang Zhu 
Cao G u o  
Cao He  Che 
CdO Wu 
Cc Bai Ye 
Cha 
Chai Hu 
Chan Su 
Chang Bai Ruei Xiang 
Chang Chu Hua 
Chang Nao 

Chang Shan 
Chen Pi 
Chen Xiang 
Chi Shao 
Chi Shi Zhi 
Chong 
Chou Wu Tong 

Cho Mao Cai 
Chu Pen Cao 
Chuan Duan Chang Cao 
Chuan Lian Pi 

Chuan Shan Long 
Chuan Xiang 
Chuan Xin Lian 

Mentha haplocalyx 
Macieaya cordatu 
Psoralea corylifolia 

Glycyrrhiza uralensis 
Xanthium sihir(cunz 
Afractylodes lancea 
Amomum tsao-ko 
Polygonurn historia 
Aconifum kusnezofii 
Biota orientule 
Camellia sinensis 
Bupleureum chinense 
Bufo bufo gargarizans 
Daphne koreane 
Catharanthus roseus 
Cinnamomum 

camphora 
Dlchroa febrifuga 
Citrus reticdata 
Aquilaria sinensis 
Paeonla veitchii 
Halloysttum rubrum 
AlliumJistulosum 
Clerodendron 

tnchotomum 
Sulsola collinu 
Sedum sarmentosurn 
Coydalis incisa 
Melia toosendan, Melia 

azedarach 
Dioscorea ncponica 
Ligusticum chuanriang 
Andrograpbis 

baniculata 
Chuen Gen Pi Ailanthus altisstma 
Chun Jin Pi Hiblscus syriacus 
Chun Pi Ailanthus ultissima 
Ci Ji Li Tribulus terresfris 
Ci Wu Jia Acanthopanax 

senticosus 
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Da Feng Zi 

Da JI  
Da Qing Ye 

Da S u m  
Da Ye An 
Dan Zhu Ye 
Dang Gui 
Dao Dou 
Deng Tai Ye 
Di Dan Tau  
Di Er Cao 
Di Gu  Pi 
Di Huang 
Di Jin Cao 
Di Long 
Ding Xiang 
Dong Chong Xia Cao 
Dong Ling Cao 
Dong Seng 

Dong Yao 
Dou Kou 
Du Huo 
Du Zhong 
Duan Xue Liu 

E Jiao 
E Zhu 
Er Cha 

Fan Hang Hua 
Fan Shi Liu 
Fan Xie Ye 
Fang Feng 
Fang Ji 
Peng Wei Cao 
Feng Xian Hua 
Fu Ling 
Fu Ping 
Fu Rong Yie 
FU Shou Cao 

Gan Cao (Licorice root) 
Gan Shui 
Gang Ban Gui 
Gao  Ben 
Gao Liang Jiang 
G e  Gen  
Giang Huo 
Ginseng 
Gou Gi 
Gou Gi Guan Zhong 
Gou Mei 

Hydnocafpus 
anfherlmintica 

Euphorbia pekinemis 
Isaris indigofica, 

Polygonnm fincforium 
Allium safimm 
Eucalyprw robusfa 
Lophatherum gracile 
Angelica sinencis 
Canaualia gladiafa 
Alsronia scholaris 
Elephantopus elatus 
Hypericum japonlcum 
Lycium chineme 
Rehmannia glufinosa 
Euphorbla humfusa 
Pheretima aspergillam 
Eugenia caryophyllara 
Cordyceps sineiuls 
Rabdosa rubescens 
Radix Codonopsis 

pilosula 
Swenia pseudochinensis 
Alpinia katsumadai 
Angelica pubescens 
Eucommia ulmoides 
Clinopodium 

polycephalum 

Equus asinus 
Curcuma redoaria 
Acacia cafechu 

Crocus salivas 
Psidium guajaua 
Cassia angusfifolia 
Ledehouda diuaricata 
Stepbanla rerrandra 
men's mulr@da 
Impaliens balsamma 
Ponia cocas 
Spirodela polyrhiza 
Hibtscus murabdu 
Adonis amurensis, 

Adonis chrysocyafbm 
Radix aconifi 

praeparara 

Giycyrrbira uralemis 
Euphorbla kansul 
Polygonum perjoliafum 
Ligusfrum sinerue 
Alpinia ojlicinamm 
PueraM lohafa 
Nofopferygium incisium 
Panax ginseng 
Poncim fn~oliufa 
Woodwardia japonica 
Myrica n&ra 

Go" Qi Zi 
Gou Shi Cao 
Gou Tcng 
Gu KO Yi 
Gua DI 
Gua Lou 
Gua Lou Pi 
Guan Zhong 
Guang Dou Gen 
Gui Ban 

Gui Hua 
Gui Jian Yu 
Gui Zi 
Guo  Gang Long 

f-lai Dai 
Hai Jin Sha Teng 
Hai Piao Xiao 
Hai Tong PI 
Hai Zao 
Han Cai 
Han Fang Ji 
Han Xiou Cao 
He Shi 

He Shou Wu 

He Tao 
He Tao Shu Zhi 
He Ye 
He  Zi 
Hong Dao Shan 
Hong Hua 
Hong Teng 
Hong Tuan Yao 
Hou PO 
Hu Chang 
Hu Gu 
Hu Ji  Shang 
Hu Jiao 
HU Tao Ren 
Hu Tin Ye 
Hu Zhang 
Hua Jiao 

Hua Qian Jin Teng 
Hua Shan Seng 

Hua Tung Mu Lan 
Huai Niu Xlan 
Huai Hua 
Huang Rai 
Huang Hua Guo 
Huang Hua Jia Zho 
Huang Lian 
Hueng Lu 

Gelsemtum 
smperuirens 

Lycmm barbarum 
Senecio campsiris 
Uncaria rbynchophyllia 
Erylhroqlum coca 
Cucumis melo 
Trichosanfhes kirilowii 
Trichosanfhes rosfrorii 
Dryopferir crmrbizoma 
Sophora subprostrafa 
Chinemys (Geoclemysl 

reeyesit 
Osmanrbusfragrans 
Euonymw alafus 
Cinnamonium carsia 
Enfada phaseolordes 

Laminaria japonica 
Lygodium japonicum 
Sepia esculenra 
Eryfhrina vanegafa 
Sargassum pallidum 
Rorippa indlca 
Stephania terrandra 
Mimosa pudica 
Carpesium 

abrofamoides 
Polygonium 

mulfc~orum 
Juglans regia 
Juglans regia 
Nelumbo nucifera 
Terminalla chebula 
Taxus chmensis 
Canhamus fincrorius 
Sargenfodox cuneara 
Aster agerafoides 
Magnolia officinalis 
Polygonum cuspidafus 
Tigndss 
!Ascum cobrafum 
P ie r  nigrum 
Juglans regia 
Elaeagnus pungeiu 
Polygonum cuspidafum 
Zanfhoqlum 

schinfolium 
Stephania sinica 
Physochlaina- 

infundrbularis 
Indigofera fonuei 
Achyranfbes bidenfafa 
Sophora japonica 
Phellodendron chinense 
Anemesia annua 

Tao Thaelia pemviana 
Coptis chinensis 
Cotinus cog)&u 
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Huang Mor 
Huang Qin 
Huang Se 

Huang Teng 
Huang Yao Zi 
Huo Ma Ren 
Huo Xiang 
Huo Yu Jim 
Hupenine A 

Ja Ying Ye 
Japan Hang Fang Ji 
Japan Mu Fang Ji 
Je  Koo Cai 
Ji Mu 
Ji Nei Jin 
Ji Xue Cao 
Ji Xu Teng 
Jia Mu 
Jia Ya Chang Ya Cai 
Jia Zhu Tao 
Jian Can 
Jian Sui Fuan Hou 
Jiao Chiu Lan 

Jie Cai 
Jie Gen 

Jin Bu Huan 
Jin Ci Tan 

Jin Deng Long 
Jin Gi Er 
Gin Gu Cao 
Jin Quyian Cao 
Jin Si Ma Mei Lian 
]in Xian Diao Wu Gui 
Jin Yin Hua 
Jin Yin Zi 
Jing Jie 
Jin Tin San Qi 
Jiu Li Xiang 
Ju Hong 
Ju Hua 

Juan Bai 
Jue Mong Zi 

Kung Xin Lian Zi Cao 

Ku Don Zi 
Ku Lian PI  

Ku Seng 
Kui Shu Zi 
Kun Bu 

Pleuratus osrretus 
Scufellaria baicalensis 
Astragalas 

membmnaceus 
hbraurea recisa 
Dioscorea bulhfera 
Cannabis satiua 
Pogostemon cablin 
Euphorbia antiquorum 
H N m l a  serrata 

Solanum tubemsum 
Sinomenium acutum 
Cocculus trflobus 
Calloglossa epieurii 
Loropetalum chinense 
Gallus gallus 
Centella asiatica 
Spatholobus suberectus 
Aralla chlnensis 
Sluerria auguclfolia 
Nerium indicum 
Bombyx mori 
Antiaris toxicans 
Gynostermma 

pentaphyllum 
Capsella buna-pastorrs 
Plarycodon 

grandtYorum 
VkratrNIa batllonii 
Hypericum 

triquetrifolium 
Physalis alkekengi 
Caragana slnica 
Ajuga decumbens 
Lysimachia chr(stinae 
Thalistrum minus 
Stephania cephamntha 
Lonicera japonica 
Rosa laeuigata 
Schizoepeta tenuifolia 
Sedum aizoon 
Murraya paniculata 
C l t m  reticulala 
Chrysanthemum 

morifolium, 
Chrysanthemum 
boreale 

Selaginella tamarisina 
Cassia ohtlrnjolia, 

Cassia tora 

Alternanthera 
phlloxeroides 

Sophora alopecurosides 
Mella toosendon, Melia 

azedarach 
Sophora jlamscens 
Liuistona chinensis 
Lamlnaria japonica 

La Liao 
Lao Jiun Xiu 
Lei Gong Teng 
Lei Wan 
Li Lu 
Lian Mian Zhan 
Lian Qiao 
Lian Zi Xin 
Liang Tao Jian 
Liao Ge Wang 
LI Xiang Du Juan 

Ling Lan 
Ling Yang Jiao 
Ling Zhi 
Liu Xin Zi 
Liu Ye 
Long Dan 
Long Kui 
LOU LU 
Lu Cao 
L" Rang 
Lu Sha 
Lu Xian Cao 

Luo Bu Ma 
Luo De Da 
Luo Fu Mu 
Luo Han Guo 
Luo Hua Xi Zhu 
Luo Shi Teng 

Ma Bian Cao 
Ma Bo 
Ma Chi Xian 
Ma Dou Ling 
Ma Han Lian 
Ma Huang 
Ma Lian Zi 
Ma Quian Zi 
Ma Wei Lian 

Mai Jiao 
Mai She Cao 
Mai Ya 
Man Shan Hong 

Man Tao Luo 
Mang Xiao 
Mao Dong Qing 
Mao Shua Cao 
Mar Dong 
Mci Deng Mu 
Mi Meng Hua 
Mian Hua Gen 
Mo Yao 
Mu Dan Pi 
Mu Fang Ji 
Mu Jing 

Polygonum hydropiper 
Usnea dflracra 
Tripterygium wifordii 
Omphalia lapidescem 
Vkratnrm nigrum 
Zanthoxyium nitidurn 
Forsythia suspensa 
Nelumho nucifera 
Anemone raddeana 
Wiktroemia iudica 
Rhododendron 

anthopogonoides 
Conuallaria keiskei 
Satga tatarica 
Canoderma lucidum 
Vaccaria pyramldata 
Salix habylonica 
Centiana rnaushurica 
Solanum nigrum 
Rhapontlcum uniflorum 
Humultrs scandens 
CenJus nippon 
Sal ammoniac 
Pyrola decorata, Pyrola 

rotundfolia chinensis 
Apocynum uenetum 
Centella asiatica 
Rauwo@a venicillata 
Momordica grosmnori 
Callicarpa nudiflora 
Trachelospermum 
jasmlnoldes 

Verbena officinalis 
Lasiosphaera nipponica 
Posriulaca oleracea 
Aristolochia debllis 
Eclipta prostrata 
Ephedra sinica 
Irispallasii 
Strychuox pieriaua 
Thailctrurn 

glandulissimum 
Clauiceps puqurea 
Ca/loglossa epierii 
Hordeum ualugare 
Rhododendron 

dahuricum 
Datum slramonium 
Sodium sulfate 
Iler puhescens 
Ranunculuc rma tus  
Ophiopogon japonicus 
Maytenur serrata 
Buddleja officinalis 
Gossyplurn hinuturn 
Commiphora myrrha 
Paeonia sufruticosa 
Cocculuc thunhergii 
Vitex jeguado 
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Mu Li 
Mu Torn Hui 
Mu Tong 
Mu Xiang 

Nan Tien Zu 
Nan Gua Zi 
Nan He Shi 
Nan Xing 

Nao Yang Hua 
Niu Rang 
Niu Huang 
Nonh Wu Jia Pi 

Nu Zhen Zi 

Pa Chiao Lien 
Pa Jiao Lian 
Pai Chian Cao 
I'ei Go Su Ye 
Pei Ian 
Pei Mu Er 
Pi Jiu Hua 
Pin Di Mu 
Pu Gong Ying 

Pu Huang 

Qian Cao 
Qian Hu 

Qian Jin Zi 
Qian Jin Teng 
Qian Li Guang 
Qian Niu Zi 
Qian Ri Hang 
Qian Shi 
Qin Cai 
Qin Jiu 
Qin Mu Xing 
Qin Pi 
Qing Dai 
Qing Fend Teng 
Qing Hao Su 
Qing Teng 
Qing Ye Dan 
Qmn Zhi (Agar agar) 
Qu Mai 
Quan Xie 
Quan Ye Qing Ian 

Ron Dau Kou 
llou Chon Wun 

San Hai Ton 

San Ke Zhrn 
San Jin Shan 

Osrrea gigas 
Parrinia hererophylla 
Clematis armandii 
Aucklandia lappa 

Nandha domesrica 
Cucurbrra moschara 
Daucus carora 
Arisaema 

consanguineurn 
Rhododendron moue 
Arcfium lappa 
Bos fauna 
Acanthopanax 

senficosus 
Ligustrum lucidum 

Dysosma pleianrha 
Podopbyllum emoii 
Desmodium pulcheNum 
Ginkgo hiloha 
Eupatot3um odoratum 
Tremella facifornls 
Humulus lupulus 
Ardlsia japouica 
Taraxacum 

mongolicum 
Typha angusrifollu 

Rubia cordifolia 
Peucedanum 

praeruptoum 
Euphorhia lalhyris 
Slephania japonica 
Senecio scandens 
Pharhirls nil 
Comphrena globosa 
Eurpzla ferox 
Aplum graueolens 
Geuriana macrophylla 
Arisrolochia debills 
Fminus  rhychopyla 
~satls ~ndigolica 
Sinomenium acufum 
ArTemlsia ammia 
Sinomenrum acutum 
S M i a  mileensls 
Gelidium amansii 
Dianthus superhus 
Bulhus marlensi 
Dracocephalum 

1ntegnijoRum 

Myrlsrlca fragrans 
Cisfanche deseriicola 

San Long Zhi 
Sdn Qi 
San Ye Mo Ton 
Sang Zhi 
Sha Ren 
She Seng 
She Yuan Zi 
Shan Ci Gu 
Shan Gong Zi Oil 
Shan Dou Gen 

Shan Dou Gen 
Shen Zha 
Shan Zhu Yu 
Shang Lu 
She Can 
She Chuang Zi 
She Mei 
She Xiang 
Shei Yiang Mei Gen 
Shen Jin Cao 
Shrng Jiang 
Sheng Ma 
Shi Cao 
Shi Da Chuan 

Shi Diao Ian 
Shi Gao 
Shi Jian Chuan 
Shi J i m  Zi 
Shi Liu Pi 
Shr Shang Bai 
Shi Suan 
Shi Yang Seng 
Shu Liang 
Shu Qu Cao 
Shui Fei Ji 
Shui Hong Hua 
Si Ji Qing 
Song Ji Shang 
Song Ta 
Soybedn (Huang Dao) 
Su Mu 
Sum Zao Ren 
Suo Luo Zi 
Sue Ydng 

Tai Huang 
Taiwan Pei lan 

Tdn Seng 
Tan Xiang 
Tang Jie 

Teng Li Gen 
T ~ a n  Dong 
Tian Hua Fen 
Tian Kui Zi 

Scopolia rangulica 
Pan, rlngiberensls 
Akehia rn~oltata 
Morus alha 
Amomum vlllosum 
Adenophora tetraphyNa 
Aslragalus complanatus 
Iphrgenia indica 
Litsea cubeba 
Menispermum 

dauncum 
Sophora subprostrara 
Craraegus pin?raf@da 
Corulrc officinalis 
Phytolacca acinosa 
Belamcandu chinensis 
Cnidium monnieri 
Duchesnea indica 
Moschrrs sifanicu 
Adina rubella 
Lycopodium clauafum 
Zingiber officinale 
Cimicifuga heracleifolia 
Achilfea a(piua 
Oldenlandia 

chTsot3richa 
Lysionorw pauciJlorus 
Gypsum fibrosum 
Saluia chtnensis 
Quisqualls indica 
Punica granarum 
Selaginella doederlelnii 
Lycoric radiala 
Panar qurnquefolius 
Diosco,-ea cirrhosa 
Gnaphahum afjine 
Silybutn mananum 
Polygonum orlentale 
llex chinensls 
Loranrhus paraslricus 
Pinus hungeana 
GNine  soja 
Caesalpinia sappan 
Z i rphw spinosa 
Aesculw chinensis 
Cynomorium 

songaricum 

Rheum palmarum 
Eupatorium 

formsanutn 
Saluia mdriorrhira 
SanraNum album 
Epsimum 

cheiranrhoides 
Acrinidia chlnensis 
Asparagus cochinensis 
Trichosanthes kirilowri 
Semtaquilegia 

adoxoides 
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Tian Long 
Tian Ma 
Tie Shu 
Tte Xian Cai 
Tong Guan Teng 
Tou Gu Cao 
Tu Si Zi 
Tu Tai Huang 
Tuo Cha 

Wa Leng Zi 
Wang Bu 1.i" Xing 
Wang Jiang Nan 
Wei Ling Xian 
Wei Ma0 
Wong Nian Qing 
Woo Lu Bar 

Wu Bei Zi 
Wu Gong 
Wu Jia Pi 

Wu Jiu 
Wu Mei 
Wu Tong 
Wu Wei Zi 
Wu Tao 

Wu Yao 
Wu Zhu Y u  

Xao Yie Pi Pa 

Xi Sheng Teng 
Xi Xin 
Xi Xian Cao 
Xia Ku Cao 
Xia Tian Wu 
Xian He Cao 
Xian Mao 
Xian Si Zi 
Xiang Fu 
Xiang Jia Pi 
Xiao Hui Xiang 
Xiao Ji 
Xiao Teng Rin Er Cao 
Xin Yi Hua 
Xing Ren 
Xijiang Guo Ben 
Xu Chang Qing 

Xu Duan 
Xuan Seng 

Xue Shang Yi Zhu Gao 

Gekko chinensis 
Gastrodia elata 
Cycas rmluta 
Acalypha atufralis 
Mandenia tenaclrrima 
Impatient balsamina 
Ctucuta chinensis 
Rumex patientfa 
Camellia sinensis 

Area subcrenafa 
Vaccaria segetalis 
Cassia occidental~s 
Clematis chinensis 
Euonymtu alafus 
Rhodea japonica 
Trigonella 
foenumgraecum 

Rhtu chinencis 
Xolopendra subspintpes 
Acanfhopanax 

gracilistylns 
Sapium sehifemm 
Pmnus mume 
Firmiana simplex 
Shisandra chinensrs 
Radix aconifi 

praeparata 
Lindera nrychnifolia 
Euodta mlaecarpa 

Rhododendron 
anthopogonoides 

Clrrampelos pareira 
Asarum heferofropoides 
Siegesbedia orientalis 
Prunella uulgaris 
Coydalis decumbens 
Agrimonia pilosa 
Curculigo orchoiles 
Abrus precatoritu 
Cypems rolundtu 
Periploca sepium 
Foeniculum uulgare 
Cephalanoplos segetum 
Dacfylicarnos tomlosa 
Magnolia lili/lora 
Pruntu armeniaca 
Coniselinum uaginatum 
Cynanchum 

paniculatum 
Dlpsacus asper 
Scrophularia 

mingpoensis 
Aconitum brachypodum 

Ya Zhi Cao 
Yan Hu Suo 

Yang Guo Nau 

Yang Ti Gen 
Yao Jiu Hua 

Ye Bai He 
Ye Dou Gen 

Ye Huang Hua 
Ye Kuan Mun 
Ye Xia Zhu 
Yen Xing lraf 
Yi Mu Cao 

Yi Ye Chau 
Yi Yi Ken 
Yi Zhi Jian 
Yiang Jin Hua 
Yie Pu Tao Teng 

Yin Chen 
Yin Yang Huo 
Yu Gan Zi 
Yu Jin 
Yu Mi Xiu 
Yu Xing Cao 
Yuan Hua 
Yuan Zhi 
Yuan Xi Huang San 
Yue Li Ren 
Yun Xiang Cao 

Ze Qi 
Ze Xie 

Zhang Zhu 
Zhi Mu 

Zhi Qiao 
Zhi Shi 
Zhi Zi 
Zhong Jie Feng 
Zhu Je  Ginseng 
Zhu Ling 
Zhu Zi Tou 
Zhui Hua Huang Gin 
Zi Cao 
Z1 Hing Chang Ya Cai 
Zi Kee Guan Zhong 
Zi Su 
Zi Yu 
Zi Zhu Cao 

Ya Dan Zi Brucea lauenica Zu Si Ma 

Commelina communis 
Corydalis 

turischaninouii 
Stropbanthus 

diuaricatus 
Rumex japonica 
Chrysanthemum 

indicum 
Crotalaria sessiliflora 
Menispermum 

daurfcum 
Patrinia scabiosaefolia 
Lespedeza cuneata 
PhyNanthus urinaria 
Ginkgo biloba 
LeonuruS 

heterophyllw 
Securinega sufmficosa 
Coix lachryma 
Opioglossum uulgatum 
Datura tatula 
Ampelopsis 

brevipedunculata 
Ariemisia capillaris 
Epimedium breuicomm 
Phyllanthus emblica 
Curcuma aromatics 
Zea mays 
Houttuynia cordala 
Daphne genkwa 
Polygala tenuifolia 
Allamanda cafhanica 
Bush chey  
Cymbopogon distans 

Euphorbia helioscopia 
Alisma ork?nralis, 

Alisma 
plantagoaquatica 

Atractylu. orata 
Anemawhena 

asphodeloides 
Citrus Auranrium 
C i f m  auranttum 
Gardenia jasminoides 
Sarcandra glabra 
Panaxjaponicum 
Polypow umbellaticr 
Cmtalaria mucronafa 
Corydalis thysiflora 
Arnebia euchroma 
SwMtia punica 
Osmunda japonica 
PeriNa fmtescens 
Sanguisorba ofjcinalis 
Callicarpa macrophylla 
Daphne grraldii 
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