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1. INTRODUCTION 

1.1 Background 

The thirty sixth session of the Regional Committee adopted a 
resolution on traditional medicine (WPR/RC36.R6) which, inter alia, urges 
Member States to "undertake research in herbal medicine and acupuncture as 
indicated by the status of development of these technologies", and requests 
the Regional Director to encourage and support the conduct of research, 
including the investigation and evaluation of the efficacy and safety of 
herbal therapies". 

Herbal medicine is one of the important resources which may be 
mobilized for the attainment of health for all by the year 2000. It has 
contributed significantly to man's struggle against disease and has heen an 
important component of his health care system for thousands of years. 

Herbal medicine has a long history, particularly in the 
Western Pacific Region, and its efficacy and safety can be explained partly 
by the fact that it has withstood the test of time. However, more accurate 
and complete knowledge of the efficacy and safety of herbal medicine should 
be developed based on scientific methodology. 

With a view to further promoting the development of research 
methodology in herbal medicine, a meeting of the ~cientific Group on Herbal 
Medicine Research was conducted in Tokyo, Japan, from 10 to 12 March 1986. 

To coincide with this me2ting of the Scientific Group as well as with 
the eleventh session of the Western Pacific Advisory Committee on Medical 
Research (WPACMR) in Tokyo (11-15 March 1986), a ceremony was held on 
8 March 1986 for the inauguration of the Oriental Medicine Research Centre 
(OMRC) of the Kitasato Institute, Tokyo as a WHO Collaborating Centre for 
Traditional Medicine. 

1.2 Objectives of the Scientific Group 

The overall aim of the Scientific Group J;.,1'as to discuss and make 
recommendations on the promotion of research on herbal medicine. Three 
specific objectives were laid clown: 

(1) to review and discuss recent advances in herbal medicine research; 

(2) to discuss appropriate research methodology to be applied in 
herbal medicine research; 

(3) to identify priority areas in herbal medicine research. 
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2. OIGAMltAttOM ot t~l SC1&Mtl,tC GIOUP 

2.1 ',rtieip'Bt. 

twenty temporary adviserl, ineludirtl three members the WPACMR, from 
@ight counttiel or areaa, three .~acia1 adviser., one consultant, fifteen 
obaerver. and five member. of the WhO aecretariat attended the meeting (8ee 
Annex 1). 

2.2 OpRnina , •• ,ion 

the Reaiortal Director, Dr Hiroshi Nakajima, in his opening remarks, 
(aee Annex j) drew attention to the previous efforts of WHO in the field 
of herbal medIcine. He al.o atre.sed the necessity of herbal medicine 
research baaed on scientific methodology. 

2.3 Selection of officers 

Following self-introductions by the participants, the officers were 
selected &S fol10WII Dr Yasuo Otsuka, Chairman, Dr Xiao Peigen, 
Vice-Chairman and Dr Jesusa Concha, Rapporteur. 

2.4 Agenda 

The first two-and-a-half days were devoted to eleven presentations on 
various topics of herbal medicine, from basic to clinical fields, followed 
by discussions. The second half of the third day was devoted to round 
table discussions (See Annex 2). 

2.5 Working documents 

Ten technical papers and other supplementary materials were presented 
and served a8 a basis for subsequent discussions. (See Annexes 4 - 13.) 

2.6 C10sin, less ion 

Fo110win, the adoption of the recommendations, Dr Otsuka, Chairman, 
thanked the participants for their valuable contributions to the meeting. 
Dr Nakajima delivered the closing remarks. 

3. OVERVIEW OF THE DISCUssIONS 

3.1 Summaries of technical presentations 

3.1.1 An overview of herbal medicine research in the WHO Western Pacific 
Re ion b Or K. Tsutan1 WHO consultant for traditional medicine 

nnsx 4. 

Dr Tautani reviewed the situation of the existing systems of herbal 
medicine, herbal medicine research and the results of previous WHO meetings 
on herbal medicine. He pointed out that there were in the Region many 
systems of herbal medicine, including highly developed systems and simple 

J 
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systems. There was a wide variety of fields 01 herbal medicine research . . 
which could be classified under five Dlain groups - raw materials, 
laboratory studies, quality control, clinical studies and literature. 
WHO'. role in this regard was to coorainate and collaborate in 
strengthening research activities among countries in the Region and in 
collecting and disseminating iniorn.ation on these activities in the effort 
to Dlobilize herbal medicine for the attainment of health for all by the 
year 2000. 

3.1.2 Role of the pharmacological a proach in the revival of herbal 
mealcine by Dr J.C. Cyong, WHU consultant bee Annex 5. 

Dr Cyong reported that pharmacological stuaies on the therapeutic 
basis of traditional medical prescriptions had been largely responsible tor 
the revival of traditional medicine, particularly in Japan, where 
pharmaceutical research focus eO on finding new substances in consonance 
with the regulatory functions of the body without leading to aaverse 
effects. Recognition of the drug concept in traditional medicine was 
different from that of modern medicine, and showed the advantages of the 
traditional medicine concept of drugs in health care. 

Traditional medicine was useful in helping the body to maintain its 
regulatory functions. 

He expressea confidence that the pharmacological approach to herbal 
n.edicine would be able to bridge the gap in understanding between 
traditional and modern medicines, and eventually lead to an integration ot 
the two systems. 

Dr Ada ask eo whether the existence of in,niuno-stimulating substances 
'-<as common in herbal medicines. Dr Ada added that many sulfated 
polysaccharides intluenced the rr:igration process of imn,une competent 
cells. Dr c.yong replied that herbs containing immuno-stimulating 
polysaccharioes coula be speciiiea because the pharn.acological activity ot 
polysaccharides was related to the microheterogeneity of the chemical 
structure. 

Dr Shibata asked tor some clarification on terminology, such as 
"anti-colf.plementaryactivity". Dr Cyong explained that there "as both 
suppression ana inhibition by activation of complement. lhe latter 
st imulated the defence mechanism non-spec if ica lly and potent iated the 
immune surveillance system. He had already found many irnmunomodulating 
substances from traditional herbal medicine. 

Dr Xiao Peigen asked whether the greater emphasis on component 
prescriptions rather than single active ingredients in Japan was due to the 
Government's drug policy. 

Dr Cyong replied that the greater ~rephasis put on cOffiposite 
prescriptions had its roots in the historical development of traditional 
medicine in Japan. The Governn.ent's drug policy was in tact developed on 
this basis. 
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Basic r •••• rch on h.tb.l m.dicin. in China by Dr Xiao Peigen (See 
Mnell II.' 

Dr Xiao reported that in China herbal medicine vas of equal importance 
in the treatment ot diseas.s as synthetic drugs and antibiotics. 

For the purpose of promoting and mobili£ing herbal medicine, basic 
research. inclUding multidisciplinary teaearch. vas being conducted in 
various fields ranging from investigation and aYltematization, resources 
utilization, acclimatization and cultivation to processing of finished 
products and search for nev drug •• 

Dr Vaughan commented that research on anti-malarials and harringtonine 
and its derivatives had a180 been conducted in China; however, he felt 
that many more chronic toxicity and clinical trials should be made so that 
.ide effects could be avoided. 

Dr Holdsworth observed that plant. which grew in Papua New Guinea were 
similar to tho.e grown in the Philippines and Indonesia. Some of those 
plant. were alao found in South China. 

3.1.4 Review of advanced basic research on herbal medicine in Japan 
by Dr Y. Ogihara (See Annex 7.) 

Dr Ogihara reviewed the results of basic chemical, biochemical and 
pharmacological analyses of Kampa preparations, using as examples the study 
to prove the efficacy, combination effect and action mechanism of one of 
the Kampo prescriptions "Xiao-Chai-Hu-Tang" (containing Bupleuri radix) on 
steroid sparing effects and immune functions. He also reviewed the study 
on the structure transformation of saikosaponins from Bu~leuri radix in the 
digestive system and activities of their transformed derlvatives. 

He introduced the pharmacological study of the other Kampa 
prescriptions "Ha-Xing-Gan-Shi-Tang" on the antitussive effect and 
"Ba-Wei-Di-Huang-Wang" on the atheroma model. 

Dr Abe added that, from her own studies, oaikosapanin as well as 
Ginseng saponin and glycyrrhizine from Glycyrrhizae radix showed various 
characteristic actions on the cell membrane, changing the charge on cell 
ourface, fluidity of cell membrane and distribution of integrated protein 
in the membrane. The cell membrane had been known to play an important 
role in maintaining the morphological and functional conditions, as well as 
the social behaviour of the cell. Accordingly, if crude drugs or extracts 
of crude drug. simultaneously affected the cell membranes in various 
organs, the characteristic of various reactions to crude drugs could be 
logically explained by the fact that a single component affected various 
organs. 
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Dr Yamada explained the significance of the sourte and quality control 
of medicinal plants using the example of An,elicae radix (the root of 
Angelica acutiloba). Samples of Angelicae radix fr~fferent sources 
wer~ compared with respect to the chemical properties and biological 
activities of their polysaccharides. The anti-complementary activity and 
interferon-producing activity of the different polysaccharide fractions 
obtained from the various samples differed. This suggested that the 
quality control of Angelicae radix from different sources could be based on 
the biological activities of their polysaccharide component. 

3.1.5 WHO research management by Dr Y.H. Paik 

Dr Paik presented WHO's policy on research, including the mechanisms 
for research grant applications as well as the peer review mechanism. 

He explained that the WHO research promotion and development programme 
had as its main objective the development of national capabilities to carry 
out health research relevant to the solution of major health or 
health-related problems, particularly in developing countries. The 
emphasis, therefore, was on problem-solving oriented research rather than 
on pure or fundamental research. WHO's research programmes generally had 
two interrelated purposes: (1) to attain specific research results that 
were relevant and applicable. and (2) to strengthen the research 
capabilities of the countries themselves. One of the problems in managing 
health research in developing countries was that research proposals 
submitted to funding agencies for financial support were often of poor 
quality due to inexperience in writing protocols and thus stood a poor 
chance of being financed. 

In order to implement a synthesized appraisal of the research 
proposals, it was essential for the research management to ensure that 
research projects were written in a standard format to facilitate the 
appraisal and that a guideline prepared to ensure uniformity of the 
response of the peer appraisal. Such appraisals should consider the 
relevance of the research to the existing national situation, its technica1 
merit, feasibility, capacity of the institution and scientists to undertake 
the work, budgetary limitations, cost-effectiveness and probable utility of 
the outcome. In order to maintain acceptable scientific standards for 
health research and also to relate research proposals to solutions of 
health or health related problems, a "peer review" mechanism had been 
adopted. The peers were chosen from a panel of scientists of repute from 
varied disciplines. 

3.1.6 Principles of drug evaluation by Dr A. Sakuma (See Annex 8.) 

Dr Sakuma reported that a drug in modern medicine possessed at least 
three facets, namely. as a chemical substance, as a commercial product and 
as a clinically useful agent. This third facet was a matter of concern to 
both patients and physicians. The clinical usefulness of a drug, however, 
had been overshadowed to some extent main1y by its commercial nature. 
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In the long history of medicine, the establishment of the concept and 
scientific evaluation of drugs, especially in the clinical field, was a 
rather recent development. This paper concerned mainly general principles 
in the clinical evaluation of drugs which could be extended to the 
scientific evaluation of herbal medicine. Many of the herbal medicines 
surviving today had been utilized in health care for many years. Although 
this kind of time test supported some of their desirable aspects 8S 

therapeutics, a further assessment of their clinical usefulness should be 
carried out on the basis of rigid scientific criteria. 

Based on Fisher's three principles in experimental design and cettain 
pitfalls encountered in the daily practice of drug therapy, he described 
the rationale of the randomized controlled clinical trial and the double 
blind technique. He also described the ethical issues involved in clinicsl 
trials and the outlook for evaluation of the fixed dose combination. 

Dr G. Vaughan remarked that well-designed clinical trials using 
double-b lind and randomizat ion methods were necessary to fully evaluate the 
clinical importance of any drug or drug formulation. However, it was also 
important that all doses and dosage forms be standardized in order that a 
realistic evaluation of the trial data could be made. This was an obvious 
potential problem in the case of herbal medicine because of the variety in 
the quality of vegetable drugs. 

Dr Maramba cited two cases in the Philippines where the actions of the 
Government had varied when a medicinal plant was found to be 
non-efficacious. One had to do with the diuretic effect of Banaba 
(Lagestromia sreciosa). Both animal and clinical studies had shown that 
the leaf decoction had no efficacy althouRh toxicity studies showed minimal 
adverse effects. In this case, the Government had deemed it unnecessary to 
issue strong warnings on Ranaba since the only claimed effect as a diuretic 
was shown to be not true and its toxicity was not in question. The other 
had to do "ith comfrey tea (Symphytum officinale), where one preclinical 
study had shown a low LD50, and a narrow margin of safety regarding its 
tranquillizing effect. At that time, three cases of death had been 
allegedly associated with this tea and, as a result of pathological 
findings in these cases, which were very similar to those seen in animals 
used in the study, the Government had immediately stopped the use of 
comfrey tea. 

Dr Terasawa maintained that, in the presentation of a randomized 
controlled clinical study, subjects should be homogenous subgroups, and 
that if homogeneity was obtained they would have the same response to the 
test drug. He wanted to know how to predict that the subject would have 
the same response to the test drug prior to tile examination. 

Dr Sakuma replied that it had heen observed that, when the subjects' 
ages were identical, for example, the responses were more alike. The 
result, however, could not be applied generally, i.e. to all ages. 
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3.1.7 Research methods for herbal medicines in health care by 
Dr Paul C.Y. Chen (See Annex 9. 

In his report, Dr Chen categorized medicinal plants as: (1) plants 
of proven medicinal value; (2) plants considered medicinal but of unproven 
value; and (3) ready-to-use dosage forms from traditional pharmacopoeias. 

Phytochemical studies would be warranted if plants had been harvested 
under different agro-botanical conditions. 

Scientific studies would normally include seven steps, namely, 
ethnobotanical studies and plant collection, taxonomic identification, 
identification and cultivation of a number of highly promising plants, 
phytochemical studies, pharmacological studies, pharmaceutical studies and 
clinical trials. 

Scientific evaluation should be restricted to each plant component 
separately, however, clinical trials could be usefully conducted to 
determine their therapeutic value and clinical dosage. 

Dr Mitsufuji remarked that attention should be paid not only to the 
materials but also to the system of traditional herbal medicine, which gave 
emphasis to individual patient care, considering the basic and 
chronological constructures of the patient, as well as his body's reponse 
to the drug. 

Dr Vaughan commented that, notwithstanding the patient-centred feature 
of traditional herbal medicine, the use of medicine, whether traditional 
herbal medicine or modern medicine, must be backed up by a thorough 
scientific understanding on a pharmacological and biochemical basis and a 
clinical trial evaluation, of the type suggested by Professor Chen in his 
paper. This would be imperative if traditional methods were to be accepted 
by regulatory and registration authorities in the developed and developing 
nations. 

Dr Akerele commented that ready-to-use plant remedies should be tested 
for safety because information on most of the remedies were transmitted 
orally, making it easy to make mistakes during the transmission and 
identification. 

Dr Maramba commented on the action of her Government regarding 
ready-to-uBe dosage forms. She said that the Philippine Governm~nt 
required that crude herbal drugs in western dosage formulation be subjected 
to analysis for the presence of contaminants such as lead, mercury, arsenic 
and cadmium. They must also be tested for the presence of synthetic drugs 
such as steroids (corticosteroids and hormones) banned drugs (dipyrone) and 
others (acetylsalicylic acid). These requirements were found necessary to 
ensure the safety of the product and to minimize the waste of dollars for 
their importation. 

• 
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Integrated research programmes on medicinal plants by 
Dr Nelia P. Cortes-Maramba (See Annex 10.) 

Dr Maramba reported that, in the Philippines, all research on herbal 
medicine was conducted under the National Integrated Research Programme on 
Medicinal Plants (NIRPMP), instituted by a multisectoral group of 
researchers, who, in 1974, first analysed the problems regarding 
availability, safety and efficacy of drugs in the Philippines. Five 
essential medicinal plants had been identified, which were then subjected 
to agricultural, basic pharmacological and toxicological, mutagenicity, 
clinical pharmacological and phytochemical studies. Research was also 
being conducted to determine the usefulness of these drugs in the country's 
family planning programme. 

Dr Itokawa remarked that differences in screening methods had resulted 
in the problem of validating the antineoplastic properties of herbal 
medicines. 

For instance, many kinds of folkloric medicines known as anticancerous 
crude drugs were not very effective in the method using Sarcome l80A mice. 
Instead, cyclic hexapeptides had been found in Rubia akane belonging to 
Rubiaceae, which was not used as an anticancerous drug in folkloric 
medicine. Antineoplastic constituents had not yet been obtained from the 
so called anticancerous folkloric medicines. 

Dr Ada added that, in the western world, it had been said that it 
could cost up to US$lOO 000 and perhaps take ten years before a drug would 
be sufficiently tested and declared safe for general use. He then asked 
what would be the estimated cost in the Philippines for trials to 
demonstrate the safety and efficacy of local preparations. 

Dr Maramba replied that, for 1967-1968, an amount of US$250 000 had 
been used for the phytochemical, pharmacological and toxicological studies, 
which were conducted only for those herbal medicines having a probability 
of safety and efficacy. 

• Or Tsutani asked how the prices of an herbal medicine such as lagundi 
compared with those of modern medicine in the Philippines. 

Dr Maramba replied that, for the treatment of cough, a lagundi tablet 
would cost PO.30 or thirty centavos per tablet, while the imported modern 
drug tablet would cost three pesos. 

3.1.9 Research on ginseng by Dr Byung Hoon Han (See Annex 11.) 

Dr Han summarized his ten-year work on ginseng. Using the 
radio-labelled ginsenosides, he had found that the gastro-intestinal 
absorption rate was not consistent due to the physiological variation in 
mice, however, retention in the organs was quite constant in each 
experiment and micro-molar radio-labelled ginsenosides were significantly 
destroyed before absorption, the absorbed degradation products being 
excreted through bile secretion and not by urinary excretion. In research 
on the anti-oxidant components of ginseng, it had been found that phenolic 
substances were effective, whereas purified ginsenosides did not have any 
activity. As far as anti-oxidant components were concerned, ginseng must 
be a clearing substance for the unwanted sludges produced by abnormal 
oxidation in cell. but did not have any stimulant or depressant properties. 
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Dr Saito remarked that his own research on ginseng dealt with its 
tonic properties, its effect on behaviour and its action-site in the body_ 

The research on medicinal plants had been undertaken using various 
screening methods to measure the effects of these drugs on behavioural 
changes like antistress, antiamnesia and antidimentia and he also reported 
the effects of drugs on tissue or cell cultures of the nervous system. 

Dr Kong suggested that WHO could prepare a list of current practices 
in traditional medicine in South-East Asia and the Western Pacific. Some 
forms of traditional medicine, like Jamu, might be a form of commercial 
exploitation catering to the desire of the people for self health care. 
After appropriate social and scientific study, it could then generate a 
list of traditional medicines (or modes of practice) which could contribute 
to primary health care. Only then could a study on the efficacy and safety 
of these endorsed traditional medicines be conducted. 

3.1.10 Some recent progress in clinical research on herbal medicines In 

China by Dr Chen Keji (See Annex 12.) 

Dr Keji reported on recent herbal medicine research in China. 
Experimental and clinical research showed that herbal medicine had an 
evident useful effect as regards both prevention and treatment of various 
chronic diseases which were difficult to manage by modern medicine alone. 
Examples of such diseases were hyperlipidemia, sick sinus syndrome, 
premature systoles and paroxysmal sup~aventricular tachycardia, coronary 
heart disease and the aging process. Research on the latter was of 
particular significance because, in spite of the numerous clinical studies 
on the effects of herbal medicines on the retardation of the aging process, 
based on traditional Chinese medicine concepts, the efficacy of such 
medicines had only recently been evaluated in the light of the concepts of 
modern medicine. 

Dr Matsumoto observed that many problems were encountered in 
validating the efficacy of herbal medicines, particularly those used for 
chronic diseases. In this case, it was difficult to completely exclude the 
influences of other therapies. It was also oifficult to find a proper 
index because of indistinct etiology and to detect remission from cure. 

He also noted that there were problems regarding the quality of crude 
drugs, the relationship between compound drugs and their effects, and the 
objective of the traditional system of diagnosis. 

Dr Sakuma asked whether the phase study method was used in clinical 
trials in China. Dr Chen replied that clinical studies were conducted 
first in one or two llospitals, following which the results were 
disseminated to the other hospitals. He added that the neW Drug Act was 
enacted in China last year. With this Act, a series of clinical trials had 
been conducted, including phases one, two, three, to validate the efficacy 
of drugs of herbal origin. 
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Dr Sakuma aaked about the statu! of cooperative studies in China. In 
Japan, there were multi-clinic trialB involving from 50 to 100 institutes 
using the same protocol, laboratory tests and mea8urement.. There were 
also multiple independent trial. using the same protocol, but in which 
evaluations were conducted individually and the reBult. were not usually 
combined. Dr Chen replied that multiple-centre clinical studies were now 
being undertaken. 

Dr reutani aaked about the status of clinical trials based on the 
traditional system of diagnosis using a control group. 

Dr Chen replied that this kind of trial was now being undertaken. 

Dr Cyong asked whether ethical standard. or principles were being 
followed in the application of herbal medicine extracts in injection form. 

Dr Chen replied that the different forms of preparations had their own 
specialties. While decoctions, pills and extracts were suitable for 
chronic diseases, injections were more suitable for emergency diseases. 
Before the injection was used in clinical practice, pre-clinical studies 
such as toxicity were conducted. 

Dr Han asked whether there could be two kinds of candidate drugs for 
clinical studies~ one from basic scientific research and the other from 
traditional Chinese medicine. What was the proportion of the candidate 
drugs used in the clinical studies? 

ryr Chen answered that both were used in almo8t equal proportion. 

3.1.11 Clinical research on herbal medicine in Japan by Dr K. Terasawa 
(See Annex 13.) 

Dr Terasawa first reviewed the historical background of Kampa, the 
traditional medicine in Japan, and the present status of Kampa in the 
context of primary health care and the national health insurance scheme. 
He introduced the results of the survey held in 1983 showing that about 40% 
of clinicians used Kampa and that diseases were most often treated with it. 

He then summarized the wide variety of clinical research on Kampa in 
Japan, including the experimental treatment of renal failure. He concluded 
that a holistic and individual approach to patients with chronic and 
systemic disease was one of the advantages of Kampa medicine. Thus, in the 
clinical evaluation of Kampa medicine, the traditional indication of Kampo 
medicine should be classified prior to the investigation. 

Or Haruki explained that the computer would be applicable for clinical 
research in the following fields: data base on medical classic literature, 
the collection of case histories for retrospective analysis, and the 
application of artificial intelligence in medical consultations. 

He added, however, that there were certain problems, such as 
inefficiency of the input method, different definitions of signs and 
symptoms, differences in the logic structurps among the many factions of 
traditional Chinese medicine, both inter- and intracountry, and the 
combination and integration with western me~icinp. 
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Dr Nagata cited statistics from 13 208 cases of patients he had 
examined and concluded that adding the traditional oriental approach to 
modern western medicine was significant in two respects: for the 
individual patient, traditional medicine provided safe and sound treatment 
and caused an improvement in his quality of life, and as regards the 
national expenditure on medicine, it resulted in substantial savings. 

He also observed that, based on 113 papers published in Japan during 
1977-1984 on treatment with traditional oriental herbal medicine in 4628 
cases, side effects had appeared in 7.6% of the cases. 

3.2 Roundtable discussions 

Discussions were held on the topics of research promotion, research 
coordination, research information and priority areas for herbal medicine 
research. 

3.2.1 Research promotion 

(1) Government support 

The Group unanimously agreed that governments should evolve 
appropriate policies based on the Alma-Ata Declaration and other WHO 
resolutions. However, WHO, while closely collaborating with governments, 
could not enforce these resolutions, i.e. resolutions were always unanimous 
but implementation did not always reflect a consensus. Government support 
was undoubtedly very important but every country had a different policy on 
traditional medicine. It was very important to establish a fundamental 
recognition by the government of the need to promote traditional herbal 
medicine, as well as increased general awareness of the importance of 
herbal medicine. 

In Japan, for instance, the Government's admission of the clinical use 
of some herbal drug preparations in the national health insurance scheme 
had greatly promoted herbal medicine. 

In China, the Government's policy to integrate traditional medicine 
and modern medicine stimulated research from both sides, greatly 
influencing the recognition of traditional medicine by other countries. 

(2) Support from international organizations 

Fundamental herbal medicine research should be promoted by 
international organizations. WHO could make a similar contribution, 
specifically in the form of research grants, in collaboration with other 
United Nations agencies like UNESCO, which had in the past ten years 
promoted basic research on herbal medicine in the Western Pacific Region. 
If a country wished to receive a grant from WHO, then WHO could demand a 
matching fund from the beneficiary country. 
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(3) Establi.hment of re.earch in.titute. 

More research institute., including WHO collaborating centres, 
be established and supported in term. of per.onnel and facilities. 
should have a network of research institute. in the Region. 

3.2.2 Research coordination 

(1) Research councils 

Coordination at the national level could be ensured through the 
formation of a national re8earch council. 

(2) Importance of individual research 

should 
WHO 

It was agreed that, in a lense, research Was a very individual and 
competitive undertaking. The big breakthrough8 in research had come from 
individual scientists and individual research groups, sometimes with the 
support of the government. However, it had been observed in the past that 
this could also take place even without the government's direct support. 
Thus, individual research work should also be respected. 

(3) Exchange of raw material. and researchers 

In order to collect the necessary raw materials for herbal medicine 
research, contact with research worker. in different countries should be 
promoted. Capable research workers should al.o be exchanged in the 
interests of research coordination. 

(4) Exchange of information 

A network of institutes should also be developed with the support of 
WHO. This might be the most cost-effective method to promote traditional 
medicine in the Region within the existing constraints of funding, time and 
expertise. The UNESCO Natural Product Chemistry Network and the Asia 
Pacific Information Network for Medicinal and Aromatic Plants (APINMAP), 
supported by UNESCO, whose centre was located in Thailand, could serve as 
models. They had adopted both the centralized and decentralized systems. 
Each country's local node should input the local information into the 
computer, which then sent the information to the centre by computerized 
disk. This information was then inputed into the central computer and all 
the information was sent to the local nodes. Unfortunately, the network 
was not working at present owing to budgetary problems. 

3.2.3 Research information 

(1) Collection of information 

The Group recognized that cooperation would be difficult without data 
to exchange. In the tropical countries for example, where herbal medicine 
was widely used, but where only limited research had been done, 
ethnopharmacological data collection should be stressed because a lot of 
this kind of information would soon disappear. Such information was useful 
for further laboratory research. It should be follow~d by the collection 
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of plants used in traditional medicine, identifying then" comparing their 
uses in other neighbouring countries, examining them for toxicity activity, 
and then the production of a pharmacopoeia for each country. This 
procedure should be followed carefully in order not to destroy the context 
of traditional medicine in that country. 

(2) Quality of information 

Information exchange should take place on a two-way basis. Quality 
control of information was important, otherwise countries would be confused 
rather than benefitted. 

(3) Institutes 

Established institutes should be encouraged to employ inforn:ation 
specialists with appropriate facilities, including a special institution to 
process information on herbal medicine. Such institutes should be 
networked as previously indicated under "Exchange of informationu . 

(4) Publications 

To promote further exchange of research information, a periodical on 
herbal medicine research might perhaps be published by WHO. 
Standardization of the names of crude drugs as well as crude drug 
combinations should be developed for such publications. 

(5) Scientific meetings • 

The holding of international and regional meetings was very effective. 
However, in order to maintain the quality of such meetings, their size 
should be limited. The symposium on medicinal material research, held 1n 
Hong Kong two years previously and sponsored by the Chinese University of 
Hong Kong, and the Fifth Asian Symposium on Medicinal Products and Spices 
(ASOMPS) in Seoul in 1984 had been very successful from this viewpoint. 
However, one of the constraints in these meetings was the language problem, 
especially between Chinese and non-Chinese speakers. 

3.2.4 Research priority areas 

(1) Approach to priority areas 

In order to make a breakthrough in herbal medicine research in the 
future, there was a need to identify priority areas for research both at 
regional and national levels. 

At regional level 

All forn:s and modes of traditional medicine practice should be 
registered in order to assess, as objectively as possible and independently 
of government policy or commercial interest, the degree of perfection of 
these traditional medicine practices. Evaluation would best be done by an 
independent panel of experts in several relevant disciplines in order to 
obtain a comprehensive view of the current status of those practices. 
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At national level 

The priority research needs ohoulo be iuentifieo by the country 
concerneo. Since the two systems at traditional meaicine, i.e. the highly 
aeveloped ana the simple systems, were quite different a6 practiseD in the 
various countries, priority areas woulo inevitably be varied. 

(2) Medicinal-plant inventory 

The preparation of formularies or pharmacopoeias shoul« be encourageo 
and distribution of this information, particularly in tropical countries, 
should be facilitateo. 

An inventory of medicinsl plant. ~ithin a geographic~l context ~OUld 
be a logical first step. Many herb. could have the same name but actually 
belong to different families. lhe therapeutic effects of tbese herbs ~oulfj 
thus be very different. Ways and means to alter the conditions ot 
cultivation ot such herbs Would have to be found. For this reason, the 
identification of medicinal plants should be one of the research priorities 
to ensure their safety and etficacy for clinical use. Research on the uses 
of plant remedies within the socio-cultural context could be conducted. 

An integrateo approach to the traditional and modern .ystens of herbal 
medicine was very important and should be utilized. 

(3) Pharmacognosy and phytocherrical studies 

A basic study on the active ingreoients of traaitional mBteri~ medica 
~as one channel tor seeking recognition of and improving confidence ill 

traditional meoicine. It ~as imper~tive to understand hc~ traoitional 
rr.edicine worked betore formulating a comprehensive policy for its 
promotior.. A socio-meaical appreciatioll at the current practice of 
traditional medicine in the Region should be conducted together ~ith basic 
research. Chen.ical iove6 t igat ions sheu 10 be cvoduc ted us iog 
chromatographic and spectroscopic •• ethods to iaentify herbal "rug 
naterials. 1here shoula be a s)stemGtic screening of cluGe extr&cts in 
order to ensure the sate use at traditional medicine. 

(4) Identification ot active principlt:s ano De" arug developrrent 

The isolation and structure elucidation ot activ~ ingreoients were 
highly desirable and aight give rise to ne~ cOThpounas which could serve as 
starting points for modifying the prOduction of ne~ arugs. 

There were hundreds ot exanlples to show that western medicine had 
taken purified. chemical compounos fronl psychoclinical stUdies, and 
aeveloped them through structure activity studies in order to obtBirl 
synthetic and semi-synthetic derivatives. It w&s iron, all extensive stuoy of 
pharmacology, a dosage form design and tron. clinical trials that toaay's 
ffiodern drugs haa been developed. 
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Traditional medicine could still provide leads for the development of 
drugs from this type of study on drug design. This would be especially 
important in the treatment of acute and life threatening diseases such as 
cancer, viral infection, heart disease, respiratory disorders, malaria and 
other parasitic diseases, as well as in birth control. 

The preparation of new therapeutics fro~ herbal drugs was very tedious 
and large scale production could only be done in certain industrialized 
countries. on the other hand, it was very i~portant to establish the 
qualifications and evaluation of herbal drugs which were being used 
clinically in the developing countries on the basis of established active 
principles. 

(5) Quality control of herbal drugs 

There must be a validation against physical, chemical and biological 
parameters to ensure that eVen a crude drug could be expected to have a set 
of standards which would indicate that the correct therapeutic outcome 
could be expected. It was of no use to balk about safety and efficacy if 
the quality of the medicine could not be guaranteed. 

The standardization of traditional medicine should be compared, crop 
to crop and sample to sample. one thing which must be considered in the 
study of crude drugs, and especially in mixtures of crude drugs, was that 
standardized samples of the drug must be used. In addition, samples from 
different regions, collected in different seasons, and different batches 
must be fully standardized and tested through pharmacological studies. All 
results must also be subjected to statistical evaluation. Comparative 
results from several study centres should be analysed before establishing 
theories to explain the pharmacological and biochemical bases of drug 
action. 

3.2.5 Guidelines for research 

Guidelines for research should be developed for laboratory studies and 
clinical studies for the safe and efficient use of herbal medicine. The 
group noted the following three items: 

(1) Approach 

A method of finding active substances in drugs could be easily 
accepted by modern medicine practitioners. However, even if this were 
successful, the Whole activity of traditionally used herbal medicine might 
not be fully explained. This type of research had in fact been carried out 
in many parts of the world and had been supported by western philosophy. 
Research based on traditional medical theory should be carried out, taking 
into account the holistic nature of herbal medicines and their synergistic 
pharmacological effects on the human body. 
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(2) Safety of herbal medicine 

The situation concerning the validation of safety differed among 
countries. In the Republic of Korea, the use of traditional medicine had 
been grc:tly .timulated after the Second World War. However, the 
indiscriminate use of traditional medicine had proved detrimental, as there 
had been some cases of poisoning. For example, some preparations had been 
found to contain toxic substances like heavy metals (mercury, etc). In 
Japan, there was a guidebook on the USe of crude drugs, which had been 
published with the permission of the Ministry of Health and Welfare. The 
use of certain crude drugs which had been used in Kampo prescriptions had 
already been prohibited because of their toxicity. Standardization, 
quality control and a more objective scientific evaluation of their claimed 
efficacy and safety should be conducted so that the negative effects 
derived from the use of large doses of traditional medicines could be 
minimized, if not totally eliminated. 

A question had been raised as to the possibility of predicting the 
safety of a traditional drug preparation based on its chemical structure or 
the chemical structure of one of its components. 

In general, the safety of traditional drug preparations could not be 
determined through the chemical structure alone. A combination drug, in a 
mixture, might become non-toxic even though a certain constituent might be 
toxic by itself. It was hard to equate the results of experiments using 
animals with those using human subjects. Prediction was difficult not only 
in chemistry but also in the pharmacological study of plants. 

(3) Pharmacokinetic and pharmacodynamic studies 

As a first step, identification should be carried out on the basis of 
morpho-taxonomical and physico-chemical aspects. The second step, however, 
should pay attention, for example, to the pharmacokinetic and 
pharmacodynamic nature of the preparation, since the absorption of herbal 
medicine in the human body varied from individual to individual and each 
individual might produce a great variety of responses to the drug, 
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4. RECOMMENDATIONS 

(1) WHO should further promote herbal medicine research by increasing the 
awareness of governments and encouraging them to develop appropriate 
national policies. 

(2) Herbal medicine research should be coordinated at the national, 
regional and global levels in order to better utilize limited resources and 
avoid duplication of efforts. 

(3) Information exchange on herbal medicine research should be 
strengthened through a network of established collaborating centres and 
participating institutes, and through publications as well as scientific 
meetings. 

(4) Research on herbal medicine should give priority to: 

(a) correct identification of useful medicinal plants, especially 
those related to primary health care; 

(b) establishment of quality standards; 

(c) validation of the safety and efficacy of herbal drugs based on the 
concepts of modern medicine, as well as those of traditional 
medicine. 

(5) Guidelines for research should be developed for laboratory and 
clinical studies with emphasis on validation of the quality, safety and 
efficacy of herbal medicines. 
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OPENING ADDRESS 

by 

Dr Hiroshi Nakajima, Regional Director, 
WHO Regional Office for the Western Pacific 

at the Scientific Group on Herbal Hedicine Research 
10-12 March 1986, 1okyo, Japan 

Distinguished Members of the Scientific Group, 
Colleagues and Friends 
Ladies and Gentlemen: 

ANNEX 3 

It gives me great pleasure to welcome you to the meeting of the 
Scientific Group on Herbal Hedicine Research. 

Herbal medicine has long been considered as one of the important 
resources of traditional medicine. It has been known to contribute 
significantly to man's struggle against disease and, over the years, has 
become an important component of his health care systems. 

The World Health Organization has also long since recognized that 
herbal medicine is one of the most important resources that can be 
mobilized for the attainment of our global goal of Health for All by the 
Year 2000 based on primary health care. Aware of the vital role that 
herbal medicine can play in the people's health care system, the 
Organization has conducted a number of activities to help promote and 
strengthen the herbal medicine programme. The designation of the Oriental 
Medicine Research Centre of the Kitasato Institute as a WHO Collaborating 
Centre for Traditional Medicine, which you witnessed the day before 
yesterday, is only one of these activltles. WHO has also adopted a number 
of resolutions and held several meetings towards this end. 

A seminar on the use of medicinal plants in health care was held in 
Tokyo in 1977, which paved the way for the Organization's more active 
participation in the development of herbal medicine. At this meeting, such 
topics as national drug policies, standardization and regulatory aspects 
were discussed. 

In 1978, WHO adopted a resolution calling attention to the importance 
of medicinal plants in the health care systems of developing countries. In 
response to the resolution, a meeting on the selection and characterization 
of medicinal plants was convened in Geneva in the same year. The meeting 
drew up a general inventory of medicinal plants and a partial list of 
medicinal plants widely used throughout the world, and discussed various 
reports on standardization. It also recommended the encouragement of 
scientific investigators based on the methodology proposed, i.e. botanical 
and ethnopharmacognostic survey, preliminary chemical and biological 
screening, more thorough scientific research and clinical trials. 
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In 1980 an interregional meeting vas held in Tianjing, China, on the 
standardization and use of medicinal plants. Herbal medicine experts 
representing the various regions of WHO participated in the discussions on 
the use of medicinal plants in primary health care, guidelines for the 
establishment of list of medicinal plants, quality control and research on 
medicinal planta. 

And finally, last year the Reaional Committee for the Western Pacific 
of WHO adopted a resolution on traditional medicine which, inter alia, urges 
Member State I to undertake research in herbal medicine and acupuncture as 
indicated by the status of development of these technologies, and requested 
the Regional Director to encourage and support the conduct of research, 
including the investigation and evaluation of the efficacy and safety of 
herbal therapies. 

Herhal medicine has a long history behind it and many of the herbal 
therapies in use have withstood the test of time. Nonetheless, more 
accurate and complete knowledge of the efficacy and safety of such 
therapies, based on scientific methodology, needs to be developed. 

This scientific group therefore is being convened to review and discuss 
recent advances in research in this area Bnd to discuss appropriate research 
methodology to be applied and to identify priority areas for such research. 

Although the tasks that have been set for you will not be easy, I am 
confident that the distinguished experts present today will have some 
valuable contributions to make. 

I would like to take this opportunity to thank Dr J.C. Cyong, our 
consultant, for his important contribution to the preparation of this 
meeting. I also wish to thank Dr Otsuka for his support. We are also very 
pleased to have with us Dr Yakazu, Dr Sakai, Dr Shibata, and Dr Oshima as 
our special advisers. 

1 thank you all for your participation and wish you a stimulating and 
rewarding meeting and an enjoyable stay in Tokyo. 
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CLOS 1 NG RENARK S 

by 

Dr Hiroshi Nakajima, Regional Director, 
WHO Regional Office tor the Western Pacific 

Annex 3 

at the Scientific Group on Herbal Medicine Research 
10-12 March 1986, Tokyo, Japan 

Mr Chairman, Vice Chairman and Madam Rapporteur, 
Distinguishea Participants and Obstrvers, 
Dear Friends and Colleagues, 
Ladies and Gent lerr,er.: 

The Scientific Group Meeting is now cOD,ing to its end. Although I have 
not been able to attend all your sessions because of other engagements, I 
~as happily inforffied that over the past three days, you haa actively 
participated in the discussions and deliberations, ~herein you have covered 
all aspects in relation to the n;eeting's terns ot reterence. 

I am very pleased to say that the meeting has achieved its planned 
objectives ana proved to be very interesting and SUCC€bsful. You have, I 
understand~ aiscussed important subjects~ recent development ot basic 
research at herbal medicine in phytocherristry, pharm6cology an~ inm:unology; 
methoas to predict the saf~ty of tl~rbal medicin~; principles of drug 
evaluation; development ot integratt:(1 research programnl€ as \l.ell as 
clinical trials, etc. I also note that you have nlade several 
recomrr,enaations to \\'lllCh 1 \\.ill certainly give favvurable consideration. 

No~, betore closing this meeting, I ~ould like to express my tilanks to 
the Chairman, Dr Otsuka, the Vice Chairman, Dr Xiao, alid RapportelJr, 
Dr Concha, for their leadership, guidance and hard work. I ~ould alse like 
to thank Dr Yakazu, President of Oriental Medicin~ Research Centre of the 
Kitasato Institute and many 01 his staft, especially Dr J.e. Cyong. All of 
you have played various roles and contributed a great deal to the success ot 
this meeting. 

I woulo also like to express o:y gratiteoe and appreciation OTlce again 
to the Ministry of Health and Welfare of Japan and the Sas.ka~a Memorial 
Healtll Foundation for their support to this ~eeting. 

I wis}) you all a sate journey home. 
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AN OVERVIEW OF HERBAL MEDICINE RESEARCH 
IN THE WHO WESTERN PACIFIC REGION 

by 
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1. tNTIObUCTtON 

Herbal medicine has a Ion! tradition behind it, particularly in the 
WHO Western Pacific Region and it is tonaidered one of the most important 
resources of traditional medicine. Research in herbal medicine is 
recognized as vital to the more effective implementation of the traditional 
medicine programme in the Region. tt is important therefore to have a 
brief overview of the situation of herbal medicine research in the Western 
Pacific Region. 

2. HERBAL MEDICINE RESEARCH 

There is • large variety of fields of herbal medicine, which in fact 
outnumber those fields in which modern medicine or new drug research i. 
conducted. For instance, phytochemistry and ethnopharmacological studies 
are not applicable to modern medicine. 

This variety of research fields may be categorized under five main 
groups raw materials, laboratory studies, quality control, clinical 
studies, and literature. 

2.1 Raw materials 

In the field of raw materials, research is being conducted in the 
areas of cultivation, acclimatization, collection, storage and preparation 
principally in China, Japan, the Republic of Korea and Viet Nam, to meet 
the great demand for herbal medicine in these countries. Research i. also 
being done in the areas of protection of rare species, environmental and 
pesticide pollution and, more recently, plant tissue culture by phytotron, 
hybridoma and gene engineering, transport as well as domestic and 
international trading mechanisms. 

With regard to the distribution of medicinal plants, the Western 
Pacific Region can be divided into three main zones: tropical, sub-tropical 
and temperate. Apart from climatic differences, socioeconomic factors also 
affect the distribution of medicinal plants in the Region. For inatance, 
Japan, while lacking raw materials, imports from China a large volume of 
medicinal plants for processing, packaging and distribution domestically, 
as well as internationally. 
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2.2 Laboratory studies 

The field of laboratory studies covers the following: chemical and 
biological screening, phytochemistry, posology, pharmacy, pharmacology and 
toxicology, including special toxicological studies, such as 
teratogenicity, carcinogenicity, and mutagenicity. In the context of drug 
evaluation, a laboratory study is sometimes be referred to as a 
pre-clinical study. However, this term may not be applicable in the case 
of herbal medicine because a number of herbal medicines have already been 
in existence in the market even before clinical studies were started. 

Various levels of chemical and biological screening are being done in 
several countries of the Region. The more sophisticated methods of 
screening, however, are performed only in the developed countries. In the 
South Pacific area, a significant volume of materials is collected but 
screening of these materials is usually done in other countries. 
Phytochemical stUdies are the most common laboratory studies conducted in 
the Region, although a number of pharmacological studies to analyse the 
action mechanism of herbal medicine are also being conducted in the 
northern part. In the Republic of Korea, a very popular pharmacological 
study is the one conducted on ginseng. In the Philippines, pharmacological 
studies have been conducted on selected medicinal plants for use in primary 
health care. Toxicological studies, particularly long-term ones, have been 
limited only to the more developed countries like Japan and the Republic of 
Korea. 

2.3 Quality control 

There are two aspects of quality control research. The first covers 
quality control of raw materials and includes correct identification, 
conditions of cultivation, harvesting period, and simple preparations, such 
as drying and cutting. There is extensive literature on methods of drying 
and cutting, especially in the northern part of the Region. Macroscopic 
and microscopic quality control studies on raw materials are also being 
conducted. The second covers quality control of the finished product, such 
as tablets, capsules and liquid preparations. This type of quality control 
research is being done mainly in China, Japan, the Republic of Korea and, 
very recently, the Philippines. The method of research in quality control 
is related to the development of phytochemistry, which is the most 
important element in both aspects. One constraint, however, is that often 
active constituents are unknown. 

2.4 Clinical studies 

A clinical study may be conducted based on two approaches - the modern 
system of diagnosis and the traditional system of diagnosis. 

A number of derivatives from medicinal plants are used to treat 
diseases such as hypertension, which are diagnosed using the modern 
method. Diagnosis of hypertension has been made possible only since the 
invention of the sphygmomanometer. A common example of these derivatives 
is rauwolfia. Crude drugs, however, are also used for treatment of these 
diseases, including symptomatic treatment. 
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Herbal m~dicine relearch based Ob the ~oderb aystem of diagnosis i. 
cl08ely related to the countriea' ~orbidity atructure. Exogenous diseaa •• , 
such as gastro-ibteatinal infection, malaria and tuberculosis are major 
problems in the de~eloping countries. Thele diseases therefore recei~e 
greater priority in herbal ~edicibe re.e8r~h ib those countriea. On the 
other hand, chrobic endoaenou8 dilea •• a, such a. bronchial asthma, 
rheumatoid arthritis and diabetea ~ellitus are major concerns in the 
de~eloped coubtriea. 

Another approach i. baled on the traditional system of diagnosis. 
Research along these libes can be found in China and the neighbouring 
countries. This study uses the traditional ~edicine'8 concepts of 
yin-yang, the five-element theory and others. While this system is rather 
difficult to understand, it is still quite different from the so-called 
symptomatic therapy. 

Research on the traditional medicine concepts using the modern method 
of medicine is currently being conducted in the countries where highly 
de~eloped systems of herbal medicine exist, as in China, Japan, the 
Republic of Korea and Viet Nam. For instance, the correlation between 
changes of plasma cyclic adenosine monophoBphate (AMP) and cyclic guanosine 
monophosphate (GMP) levels and the imbalanced yin-yang atates have been 
demonatrated, giving a scientific basis for the yin-yang theory. 

In the field of clinical pharmacology, the phase study method is 
applied to clinical studies in order to validate the efficacy and safety of 
medicinal plants. This method is baaed on the probability concept, which 
makes use of the control group. Howe~er, as already noted, herbal medicine 
had been in existence long before the pha.e atudies were started. The 
efficacy and safety of herbal medicine may be partly explained by the fact 
that it has withstood the test of time. Hence, a special method is perhaps 
necessary for the appropriate evaluation of herbal medicine. 

Pharmacokinetics and pharmacodynamics are two other examples of 
studies in the field of clinical pharmacology. These studies are aimed 
mainly at ensuring efficient, effective and safe treatment, prevention of 
disease and maintenance of good health. Clinical pharmacological research 
on herbal medicine is a relatively new field and is being conducted only in 
a few countries in the Region, including China, Japan and, very recently, 
the Philippines. 

Research using computer science has also been conducted, first, to 
obtain a more objective diagnosis of disease, and second, to apply this 
teChnology in obtaining information from the old traditional medicine 
practitioners to enable new practitioners to apply their method of 
diagnosis. This type of research may be found in China, Japan and 
Singapore. 
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2.S Lit.rature 

Lit.rature r •••• reh includ •• fi.ld .urv.,., research on cla.sic 
literature, development of li.t. of medicinal plants, herbal formularies 
and pharmacopoeia., a. well a. data ba.ea. 

Fi.ld lurve,. Ire eonducted mainl, in the .outhern part of the Region, 
i ••• Fiji, Papua New Guinea, the ~ilippine. and other small island 
countrie./area. in the .outh Pacific. 

There is • wealth of information on herbal medicine in the Region. 
However, over the year., aome of thi, information ha. been 10lt, modified 
or completely misinterpreted. Re.earch on cla.aic literature therefore 
aims to properly preserve the v.lu.ble exp.riences of herbal medicine 
practitioners of the olden day.. China, Japan, the Republic of Korea and 
Viet Nam have done coneiderable work in this field. 

In this Region only five countriel have national pharmacopoeias. 
These are China, Japan, the Philippines, the Republic of Korea and 
Viet Nam. Computerized data bases are found in China, Hong Kong and Japan. 

A major constraint on the development of information exchange is the 
language barrier, particularly between Han character readers and non-Han 
character readers. Another is the lack of • network .ystem. In the Region 
only a very limited collection of international journals on herbal medicine 
can be found. 

3. CONCLUSION 

Herbal medicine research covers a broad ranae of fields. Re.earch in 
theae fields varie. in approach, methodololY and area a of emphasis in the 
different countries where it i. conducted, depending on technological 
development, distribution of medicinal plant. and morbidity structure. 
WHO's role in this area is to coordinate and collaborate in strengthening 
research activities amona countries in the Reaion and in collecting and 
disseminating information on these activities in the effort to mobilize 
herbal medicine for the attainment of health for all by the year 2000. 
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1. INtRODUctION 

One of the main reasons herbs I medicine has been able to make a 
comeback in the world of advanced medicine is the progress that has been 
made in pharmacological studies into the therapeutic basis of herbal 
medical prescriptions. New developments in the fields of biochemical nd 
immunological research, a. well •• with experimental animals, have revealed 
that these natural drugs have activities such a. biochemical antagonism and 
synergism. the fact that these activities occur in the crude extracts of 
these herbal prescriptions and that they have fewer side effects than 
modern drugs, is also attracting attention. 

1 foresee that the pharmacological approach to herbal medicine will 
bridge the gap in understanding between traditional and modern medicine, 
and that the development of new drugs along herbal medicine lines will 
further stimulate modern medicine. This relatively unexplored field 
presents many interesting possibilities for pharmacological and clinical 
research in the future. 

2. THE CONCEPT OF DRUGS IN HERBAL MEDICINE 

As herbal medicine was developed neither by animal experiments nor 
controlled clinical trials, it is worth considering why such an ethically 
acceptable medicine is still effective in treating the diseases met in our 
age and why it seldom has adverse reactions. 

Did herbal medicine have any drug development theory? In one of the 
oldest medical texts, the Shen Nong Ben Cao Jing, the Materia Medica of 
Shen Nong, we find one of the oldest theories of drug development. In this 
text, drugs are divided into three categories according to their level of 
action. There are the upper-class drugs, for longevity, which can be taken 
everyday as they have no toxicity. Then there are middle-class drugs which 
are for the maintenance of health; they can also be taken everyday but 
should not be consumed in large quantities, as some of them contain trace 
toxins. And the lower-class drugs are for the treatment of disease, and 
should be taken only during illness, as they contain toxins. 

In herbal medicine, there is the concept that, unless there is already 
some dysfunction or weakness within the body itself, the pathogenic factor 
cannot 'invade' and cause illness. Herbal medicine preparations therefore, 
as with modern medicine, work to fight the pathogen directly, and also 
contain substances which, in modern medicine, would be defined as having 
immunoactivating or immunomodulating properties. The regulatory system can 
be controlled with minimal stimulation; prolonged administration of 
strong-acting drugs results in the dysfunction of this system. It is 
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possible to explain the adver.e effect. of such drugs in terms of sueh 1 

mechanism. An immature under.t.nding of phy.iesl functions and an 
over-simplified theory of drul development are the ultimate reasons why 
modern drugl have adverse organic or functional effects which are u8ull1y 
subjectively appatent and easily detected through the modern approach. On 
the other hand, di.orders whieh are cluled primarily by the regulatory 
system are difficult to deteet with clinical teats, and it can even be 
difficult to epecify the most .eriously affeeted organ (1). Although in 
herbal meditint vtty simple and aeeminlly primitive techniques are used in 
diagnosis, the.e elaa.ical techniques are very efficient in detecting 
functional abnormalities. The traditional diagnostic approach is therefore 
still very useful. 

3. HERBAL MEDICAL AND NATURAl PRODUCT RESEARCH 

Herbal medical research and research on natural products to isolate 
their active constituents for use in drugs tend to be thought of a9 being 
in the same category. Indeed they share many things in common. Both 
originate from natural sources and start with crude extracts, and the 
primary purpose of both is to detect the active substance and isolate it. 
Yet there exists a great difference between herbal medicine and natural 
product research. In herbal medicine, the pharmacology and known toxicity 
are hypothesized by time-honored clinical experience. 

A report by the National Cancer Institute in the United States stated 
that the possibility of finding anticancer agents from natural sources by 
random screening is about one thousandth of that using herbs which are 
already applied to cancerous diseases in traditional medicine (2). 
Biologically, the human body has been the same for about 50 000 years, so 
the clinical experience of 2000 years ago is still useful in our age. 
Traditional medicine is therefore a great treasure of the human race. 
Herbal medicine uses natural drugs in crude extract form, while modern 
medicine uses pure, synthetic forms. In comparing the pharmacological 
characteristics of herbal medicine preparations with those of modern druga, 
the following points can be observedl slow onset, mild effects, and no 
recurrence of the disease or symptoms even when long-term administration i. 
discontinued. This can be illustrated by a trial which was performed on 
the effect of Huang-Liean-Jie-Du-Tang on temperature as described later. 

4. THE MEDICAL ClASSICS AS A WORKING HYPOTHESIS 

I think we can say that we are on the road to elucidating the ancient 
Chinese wisdom hidden in herbal medicine, but I must also say that 
scientific technology is not yet sufficiently advanced to reveal its 
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secrets. In the aearch for more efficient way. to carry out 
pharmacological re.earch, we began by accepting the descriptions in the 
medical cla •• ics a. a working hypotha.i.. The pioneer of modern drug 
development and the pharmaceutical indu.try in Japan, Dr Ngayo.hi Nagai, 
isolated pheonol from Moutan cortex and ephedrine from Ephedrae herba. The 
latter compound was later utilized a. a bronchodilator. 1985 was-the lOOth 
anniversary of hi. achievement. Hi. work to i.olate ephedrine was a great 
achievement e.pecially con.iderinK hi. raaearch environment. However, it 
is allo in.ttuctive that he and his colleagues overlooked the 
bronchodilator action of ephedrine, .ince prescriptions Which contain 
Ephedrae herba have frequently been used for bronchitis, asthma, and the 
common cora-In herbal medicine, which wal a major medicine at that time in 
Japan. Through underestimating traditional culture, he completely missed 
the significance of his own achievement. 

Our experience in the research on Rhei rhizoma is very illustrative in 
this respect. Besides being a cathartic agent, this herb has also been 
used for psychiatric diseases. The water extract of Rhei rhizoma shows 
only slight central nervous depressant activity. Once again, if you read 
the medical classics carefully, you may find that they used to process Rhei 
rhizoma by leaving it to soak in liquor. Immediately after finding the 
text in the slide, we separated a water extract of Rhei rhizoma with 
ethanol and made an ethanol-soluble and a water-soluble fraction. 
Tolerance of electrical shock was employed to as •• s. the depressant 
activity on the central nervous system in mice. Only the water _oluble 
fraction of Rhei rhizoma displayed any activity. In this case, the working 
hypothesis induced from clinical experience was _hown to be correct through 
animal experiment. 

5. NEW PHARMACOLOGICAL APPROACHES 

5.1 Immune complexes of herbal medicine 

Clinically. many systemic diseases such as autoimmune diseases still 
await the finding of effective and safe treatments. Preliminary attempts 
to treat autoimmune diseases are now being initiated with herbal medical 
preparations and the results of various pharmacological experiments provide 
encouragement in this area. The preventive action of Rhei rhiEoma and 
Angelicae Radix in immune complex diseases in mice has been studied. The 
appearance of immune complexes in response to stimulution with LPS Was 
considerably reduced by oral admini_tration of khei rhi.oma and An,elicae 
radix. New research findings suggest the complex-ictions of herba medical 
p;;p;rations, thus promoting their much wider clinical application. 
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Ange1icae radix, a middle-class drug, is known to reduce local 
inflammation. In order to estimate its efficacy in human rheumatoid 
arthritis, studies were conducted on adjuvant arthritis in rats. In the 
control group, arthritis began to develop two weeks after an injection of 
adjuvant. In contrast, arthritis was found to be considerably suppressed 
by oral administration of Ange1icae radix extract (3) and (4). The 
inflammatory process involved in the development of adjuvant arthritis is 
systemic and differs from other models of local inflammation. Thus 
Ange1icae radix extract contains immunological active principles which 
affect systemic immune functioning. Besides anti-inflammatory properties, 
we have shown that Ange1icae radix has anti-complementary effects, 
mitogenic action on B-lymphocytes, and an interferon-producing activity 
(5). All activities can be separated with different high-mo1ecu1ar weight 
fractions. It has been found that the anti-complementary activity found in 
An,elicae radix is carried by a uniquely structured, complex polysaccharide 
(6. This polysaccharide, arabinoga1actan, appears to activate complements 
via both the classical and alternative pathways. 

5.2 Blood pressure 

Huang-Lian-Jue-Du-Tang (HLJDT:1I!~~~ is composed of four herbs 
(Rhisoma coptidis, Scutel1ariae radix, Phellodendri cortex and Gardeniae 
fructus) which all have cooling properties, and is used clinically in 
patients with flushing, accompanied by essential hypertension. Experiments 
have shown that the body temperature of rats did not change for 20 days. 
After 20 days, however, the body temperature fell significantly when 
compared with the control group (7). These results indicate the 
limitations of the conventional method and concepts in studying herbal 
medicine. It has thus been necessary to devise new animal models to permit 
more valid assessments of herbal medicine preparations. None of the 
conventional hypertension models was able to demonstrate the hypotensive 
action of HLJDT even when it was administered for over 30 days. A new 
experimental hypertensive model was devised by subjecting rats to 
heat-stress, and giving a steroid metabolism inhibitor metyrapone, which 
maintains stress-induced high corticosteriod levels. These mildly 
hypertensive rats were called "MH rats" (8). After administration of HLJDT 
was begun, the MH rats' systemic blood pressure decreased. Between the 5th 
and 7th days, their blood pressure reached the normal range. The pattern 
of the hypotensive effect is similar to that of II -blockers in hypertensive 
patients. Mildly hypertensive rats established by heat stress and 
administration of a corticosteroid metabolism inhibitor were used for this 
study. Propranolol, a ~ -blocker, given in low doses, displayed, 
basically, the same pattern as HLJDT in blocking hypertension in MH rats. 
The hypotensive action of the f1 -blocker, a popular anti-hypertensive drug, 
was first identified when it was used on patients for other purposes, and 
hitherto no hypotensive properties have been demonstrated when it has been 
used on animal models in low doses such as those used in the study. The MH 
rat, which was developed for the study of herbal medicine preparations, has 
now begun to be used for the development of new circulatory drugs in 
Japan. Various animal models have been introduced and more attention is 
being paid to finding mild slow-acting drugs that lead to improvement of 
the bOdy's restorative capacities. 
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5.3 Modern diutetic. and herb.l medicine 

Wu-Linl-8en (IILSI 1L'" a ), coml>0 .. d of "obforu. rhiaoma, Hoelen 
rhizoma, Atractllodi. l'nca,e rh1'Qm" Al~~.,t!1 rh aDm. and einnamomi 
cortex, ia u •• a v~.n there. De ema or a ~ .yml>toms of fluid retention, 
accompanied vith thirst. It ie thoulht that the diuretic action of IlLS i. 
one of the ree.one it i. clinically effective. We attempted to demonstrate 
the diuretic action of IlLS by oral admini.tr.tion to mice. A. a positive 
control, we cho.e furo.emide .nd .eet •• o1.mide, modern diuretics. Each of 
theee displayed the same diuretic pet tern. AlthDugh we used the same 
strain of mice, the condition of the mice wa. differentl one group was 
deprived of weter for four hour. before the eXI>eriment, and the other group 
wa. in a state of water intoxication, induced by injecting saline solution 
intraperitoneally before the eXl>eriment. Oral administration of WLS to the 
mice in the water-intoxicated grDup produced a significant diuretic 
action. In contrast, in the dehydrated grDup of mice, no diuresis was 
seen. In fact, instead Df a diuretic actiDn an antidiuretic effect was 
apparent (9). Thus the effect of WLS varieR accDrding to the animal's 
condition. In dehydrated animals it has a diuretic effect. Other 
diuretics exert their action independently of the conditiDn of the test 
subject. The action of WLS, therefDre, i. to balance body fluids and 
restore homeostasis. WLS has a nDn-specific action on the organism it is 
introduced into, adapting to the specific need. of that organism. In the 
dehydrated mice which needed fluid, it hell>ed to retain body fluids; with 
the water-intDxicated mice it assisted in the expUlsion of fluids. 

Herbal medical drugs, rather than having Ipecific actiDns, respond to 
the patient's pathophysiolDgical condition. As a result of such processe., 
their usual actiDn may often be reversed. Thi. property is described as 
"adaptogenic". From the modern view point, such inconsistencies in the 
action of a drug would be regarded a. unscientific. Statistical analysis 
of these results would not demonstrate significance unless the target 
groups cDndition. were nDt strictly selected. The challenge involved can 
be compared with fishing; the large. coarse-melh nets which are used allow 
small fish. to slip through. In order to "catch" those individual cases in 
whom a reaponse to herbal medical treatments Dccur, a finer "net" is needed 
than the statistical methods at present available. Thus an appropriate 
evaluatiDn Df herbal medicine would require new .tati.tical methDds for 
determining its efficacy in each individual within the large groups atudied. 

5.4 Herbs aa prodrug. 

The pathway of the metabolism of sennosides, the main cathartic 
principle in Rhei rhiEoma indicates that .ennDeide. are a kind of prodrug. 
Sennas ides are turned into sennidin by f9-glucosidase in the intestinal 
tract, which originate a mainly in the normal intestinal flora. Thu., for 
the cathartic action of Rhei rhizoma, normal bacterial flora must be 
present. In fact, it haa-been reported that treatment of mice with 
chloramhenicDI. an antibiotic, abolishes the cathartic action of the 
sennosides by killing the bacterial flora. Conversely, rhein, a180 one of 
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the metabolites of sennosides, regulates the excessive cathartic effect of 
Rhei rhizoma by inhibiting the growth of Bacteroides fragili.. In 
herbalmedicine, all prescriptions are administered in accordance with the 
patient's constitution and symptoms. Most prescript'ons containing 
Rhei rhizoma are used mainly for patients with constipation and 
strong-ta-moderate physical strength as defined through the herbal medicine 
diagnosis. In these cases) the numbers of anaerobics in the intestine are 
expected to increase with the decrease in bowel movement, which may 
subsequently stimulate the growth of anaerobic bacteria, with an abundant 
supply of p -glucosidase. 

Rhei rhizoma is more effective in such cases than in patients with 
normal bowel movement. In this way the efficacy of crude drugs can be 
regulated by interaction with the patient's pathophysiological condition, 
and show no dose-related response. Saikosaponins, the active principles in 
Bupleuri radix, once isolated, are difficult to redissolve in water, but 
are easily dissolved in decocted prescriptions. In addition to increasing 
solubility, saponins accelerate the absorption of other principles not only 
the active principles of medicinal plants but also those of modern drugs 
from the intestines. They are metabolized by stomach juices, intestinal 
JUices, and intestinal bacterial flora. It has been suggested that it is 
not the orignal saponin but the metabolized saponin that is biologically 
active. Thus crude drugs can be described as prodrugs whose actions are 
revealed after they are metabolized near the site of action. 

6. BESIDES PHARMACOLOGICAL ACTIVITY 

The case of Ostreae testa (oyster shell) suggests a similar 
phenomenon. The idea of using oyster shell in a decoction sounds more like 
shamanism than medicine. However, if you look through the prescriptions 
containing oyster shell, Hoelen is also frequently present. It is 
difficult to obtain a measurable extract by decocting oyster shell or 
Hoelen alone but by combining the two drugs the amount of extract recovered 
from Hoelen increases dramatically. The reason for this phenomenon is the 
change of PH in the decoction caused by the oyster shell. The process of 
decoction is in itself a kind of chemical reaction necessary for the 
preparation of medicines. Rhei rhizoma, a kind of rhubarb, and a 
lower-class drug, has been used as a cathartic agent. This herb not only 
contains purgative principles hut is also antibiotic to intestinal 
anaerobic bacteria. 

The results of the in vitro antibacterial spectra of rhein indicate 
that rhein was shown to have moderate activities against Bacteroides 
fragilis, Escherichia coli and Bacterioides subtilis, and little or no 
activity against other bacteria tested. Interestingly, rhein also had 
strong inhibitory activity against cannidiasis caused by Candida albicans. 
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The minimum inhibitory concentration of rhlin ••• in.t the growth of 
Bacteroides fra,ilia i. 3 to 6 ,1.1. which .1mo.t equAl. that of 
semisynthetic antibiotic.. khein i. very .table during decoction but 
.ennosides, the purgAtive principle. of fthli rhiloma, can deatroy its 
chemical structure. Conaequently, thl p armacologicsl activity of 
Rhei rhiEoma chanles depending on the lenlth of decoction. 

7. lVALUA1ION 'OR QUALITY 

Another accomplishment of thl pharmacology of traditional medicinel 
The quantity of rhein detected in khei rhizoma from different origins 
indicate that the rhein content cantV;ry by a factor of more than five. As 
with Rhei rhiEoma, once the active principles are elucidated, scientific 
evaluation of quality can be performed using advanced analytical 
techniques. In Japan. most herbal medicine prescriptions are prescribed in 
the extracted form. Assessing the quality of the original herbs used in 
prescriptions from extracted preparations u.ed to be a problem. In Japan, 
there are noW several kinds of parameters available with which to check all 
prescriptions covered by the Japanese national medical inour.nce .cheme. As 
a result of pharmacological and chemical prolre •• , clinician. are able to 
use consistently high-quality preparation. of herbal medicine pre8ciptions, 
which in turn stimulate clinical re.earch on herbal medicine. 

8. NEW PROBLEMS ARISING FaOM THE REVIVAL OF HERBAL MEDICINE 

In reViVing herbal medicine, new problems arise which we have little 
experience of, and for which no principles have been established. One of 
the most ur~ent problems to be faced il how to combine modern medicine and 
herbal medicine. The combination of the typical anti-inflammatory dru~s, 
indomethacin and aspirin, with Rhei rhizoma showl that the cathartic 
activity of Rhei rhizoma in comtTnation wIth modern drugs is given as a 
percentage o~at of Rhei rhi£oma uled alone. The cathartic action of 
Rhei rhizoma was completely antagoniaed by pretreatment with indomethacin, 
despite the fact that Rhei rhizoma i. categorized as a lower-class drug and 
has rather strong properties. If the action of such drugs can be oVercome 
by modern drugs, the upper and middle-class drugs would probably be even 
more vulnerable. Combining these drugs does not always result in 
benefiting the patient. 
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9. PROGRESS OF SCIENCE AND HERBAL MEDICINE THeORY 

In herbal medicine, most of the prescriptions used to treat the common 
cold help the body temperature to rise, and therefore contain drugs with 
warming characteristics. E~hedrae ~ is one of the strongest herbs used 
in this way. On some OccaSions, patients with sickly constitutions or 
elderly subjects are also instructed to have hot meals to increase the body 
temperature. While in herbal medicine, fever is regarded as a healthy 
bodily response to a pathogen, modern medicine regards it as a part of the 
disease and tries to suppress it. Thus in modern medicine, antiphyuretica 
are used immediately. This is one way in which the combination of herbal 
medicine and modern drugs, such as aspirin, is contradictory in the 
treatment of the common cold. Which is the right way to treat a cold? 
These complicated issues are being solved by progress in 
immunopharmacological research in relation to fever. 

Upon invasion by pathogenic organisms, local phagocytic cells ingest 
these organisms. These cells then release substances which include 
interleukin II, which serves as a signal to promote immune competent cells 
peripherals, and centrally stimulates the temperature control centre. The 
metabolic efficiency is accelerated to twice its normal rate by a rise in 
temperature of only one degree celsius. The raising of body temperature 
serves a very important role in the defence mechanism, as the urgent 
production of specific antibodies to rapidly divide microorganisms is only 
possible under fever conditions. Though norrnali~ing the temperature on 
such an occasion reduces symptoms, the healing process itself is delayed. 
Thus, a combination of aspirin and herbal medicine may sacrifice the 
advantages of herbal medicine efficacy. It seems that the therapeutic 
value, and characteristics of herbal medicine are being reconfirmed by the 
progress of modern science. 
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1. lkTkODUcTloM 

It i. a veIl knovn fact that China i. one of the leading nations in 
the field of hetbal medicine and it. UI.I. In fact hetbal medicine has 
been even further developed and nov play. an outstanding role within the 
framework of official health .ervice. in China. The importance that China 
attribute. to herbal medicine i •• ell reflected in the latest edition 
(1985) of the haraaco oeia of th. "0 Ie'. Re ublic of China, the first 

o t e ctude drugs and their various 
items and the predominant majority 

of them are of botanical otilin.. The .econd volume, on the other hand, 
specializes in the chemical, antibiotic and biological medicaments along 
with their preparations totallinl 116 items. The importance of herbal 
medicine is .lso evidenced from the fact that traditional Chinese drugs, 
which consist of nearly exclusively herbal medicine, are estimated to 
account for 30-50 per cent of the total medicament consumption in recent 
years. Thus, it can be said that in China today, herbal medicine occupies 
an equally important position in the country's health services as do 
synthetic drug. and antibiotic •• 

2. BASIC RESEARCH 

For the purpose of promotion and mobilization of herbal medicine 
application, multidiaciplinary research seems to be the most important 
measure. Basic research on herbal medicine in China may be outlined as 
shown in Figure 1. 

2.1 Investigation and sy.tematization 

Basic research on herbal medicines initiated i. the first step in the 
comprehensive understanding of their origin, distribution, resources and 
therapeutic usage. A nationwide survey has found that more than 5 000 
species of medicinal plants are beinl used in China today (Table 1). 
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Figure 1. An outline of basic research on herbal medicine in China 
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Table 1. Up-to-date Chineae medicin.l plante identified 

Origin Medicinal plants included 

Thallophyte. 281 

Bryophyte. 39 

Pteridophytes 395 

Gymnosperms 55 

Angiosperm. 

Dicotyledons 3690 

Monocotyledon. 676 

Total 5136 

The above information hal paved the ~ay for the publication of several 
series of books: 

(1) The Chinese Materia Medical It i. regarded as a modern 
representative in this field. The old edition contained 994 items of crude 
drugs in four volumes; the new edition will be in six volumes; the first 
three (1979; 1982; 1985) have already been published. The chief editor was 
the Institute of Materia Medica, now the Institute of Medicinal Plant 
Development (IMPLAD), Chinese Academy of Medical Sciences. 

(2) The Atla. of Commonly Used Chinese Traditional Drugs (1970): This 
booklet includes 240 drug items, each of them illustrated by a colour 
painting. It serves as a tool for popularizing the knowledge of 
traditional Chinese drugs - including identification, evaluation, 
collection t processing and application. 

(3) The Encyclopaedia of Chinese Materia Medica (1977): It was edited 
by the Nanking College of Traditional Chinese Medicine, includes 5767 drug 
items (botanical, animals and mineral origins) and is regarded as the most 
comprehensive compilation of traditional Chinese drugs and Chinese 
medicinal planta. 
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(4) The Colour Atla. of ): Edited by 
the People • Ked Ca u I Hun Publishing 
House. It will be published in 25 volumee, including a total of 5000 drug 
items along with colour paintin.s, most of which are medicinal plants. The 
first lix have already been publiahed. 

AI a relult of this nation-vide lurvey, an herbarium including 50 000 
specimens of medicinal planta ha. been 8et up at the Institute of Medicinal 
Plant Development; meantime, 35 000 items of ethnopharmalogical data on 
Chine8e medicinal plants have a180 been collected and subsequently 
systematised by electronic computer. 

2.2 Resource utilization 

As China has different climatic and geographical characteristics, its 
flora and medicinal plants are both very abundant. In order to make full 
use of these abundant resources, the active principles or fractions of a 
herbal medicine were ascertained. This was followed by an evaluation of 
the natural resources. Chemotaxonomy seems to be available for this 
purpose. 

As to the steroidal raw materials, higher ateroid-containing Dioscorea 
are concentrated in the Sect. Stenophora (Table 2). 

lable 2. Steroid-containing plants in Chinese Dioscorea 

Plant Sapogenin (X) Main sapogenin 

Dioscorea althaeoides 0.5-2.3 Diosgenin 

£.!. colletti 0.5-1.04 Yamogenin, diosgenin 

D. colletti var. hll!olliauca 0.53-2.02 '{amogenin, diosgenin 

D. deltoidea 1.8-5.4 Diosgenin 

D. llrac HUma 1.03-2.39 Diosgenin 

D. nipponica 1.36-4.60 Diosgenin 

D. panthaica 1. 70-4. 20 Diosgenin 

D. tokora 1.20-2.10 Diosgenin. yamogenin 

D. zi!!fjibennah 1.05-16.15 Diosgenin 

D. tenuipes 1.30-3.05 Diosgenin. yamogenin 

D. septemlobs 0.3-0.5 Diosgenin 

D. futschauen8is 0.3-1.5 Diosgenin 
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Concernlna the trop.n.-.lk.loid lont.inin. ~l.nta, a study of the 
occurrence of the four .. dicall, u •• lu1 trop.n •• lk.loid., hyo.cyamine, 
Icopol.mine, .ni.od.min •• nd .ni.odin. in Chine ••• ol.n.ceoul plants i • 
• hown in tebl. 3. 

teble 3. Occurrence of tro~ie .cid-cont.ining trop.ne alkaloid. in 
chinel., lol.nec.ou. pl.nta ( • .,n.u Wettstein) 

t.x. (po.itlve app./te8ted .pp.) 

Tribe Hicandreee 

Nicandra (0/1) 

Tribe Solaneae 

Subtribe Lyellnae 

Lycium (0/6) 

Sub tribe HyoBcyaminae 

Scopoll.a (3/3) 

Phy.ochlaina (2/2) 

Atropanthe (1/1) 

Przevalskia (1/1) 

Hyoscyamus (3/3) 

Subtrlbe Solaninae 

Physalistrum (0/1) 

Physalis (0/3) 

Capsicum (0/2) 

Sol.num (0/16) 

Lydanth ... (/1) 

Lysop.,rslcum (0/1) 

Sub tribe Mandragorinae 

Mandragora (2/2) 

Tribe Datureae 

Datura (6/6) 

Tribe Cee treae 

Subtribe Cestrinae 

Cestrum (0/1) 

Sub tribe Nicotiane 

Nicotina (0/2) 

Petunia (O/l) 

Nierembergia (0/1) 

Occurrence 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
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AI a relult of thil .tudy, • not.worthy naw trop.ne 
alkaloid-containina plant, Pr •••• 18ki. ~.n.utic ••• xi., has been found. 
Its total alk.loid and hyoaey .. lne content a In th;-rQOts were 2, 19-4, 01% 
and I, 67-3.821 reapectiv.1y, 

Hore recently, a tonic loft-drink il bein. developed from the 
Sandthorn, "i,ropha. rhaDnoid.a L. (F ••• Ble •• naceae). The content of the 
fruit hal been noted to be rich in nutrienta. fta fruit juice contains 
fructo.e and .lucose up to 121, organic acidl 3-4%, vitamins C, Bl, B2, 
D, E, K and P, as well as c.rotene, the Vito C content wa. 8S high as 1,253 
m8/1oo 8; multiple amino acids and trace elements such as Fe, Mn, Co, Ni 
and B have alao been detected. In .ddition, the seed oil contains vitamin 
E 200 •• /100 g, and has been tested for uae in pharmaceutical and cosmetic 
industries. 

3. Acclimatization and cultivation 

The introduction and acclim.tization of important exotic species have 
been studied, such as Rauwolfia vomitoria, Amomum kravanh, ~. compactum, 
~ quinquefolium, Syzygium aromaticum, Sterculia lychnophera, etc. The 
introduction into cultivation of theae exotic species, several have already 
reached the farm and production scales. 

Studies on cultivation of the most important traditional Chinese drugs 
have also been carried out, e.g., Panax finsenl, f. notoginseng, 
Coptis chinensis, Gastrodia elata, Angel ca .inenlis, 
Fritillaria thunbergii, Am omum-vr 1 loaum , kehmannla flutinosa, 
Atractylodes macrocephala, Corydall. anhuauo, Aeon tum carmichaeli and 
A.tragaiul monaholicua. The research pro ecta are as follows: 

- Determination of agrotechnical parametera 

- Genetic improvement 

- Control and preservation of the main mycological and entomological 
pathogens 

In addition, some biological techniques, e.g. plant tissue culture, 
are being undertaken. 

4. New drug searching 

It is well known that herbal medicine is one of the important sources 
for new drug searching. B •• ed on statistical information, there have been 
104 new drugs developed in Chin. aince 1949, 60 of Which originated 
directly or indirectly from herbal medicine. Two examples can be cited 
here. 
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With reaplct to the anti-tumbut alent, from the bark of an indigenous 
plant cephalota, u, manni! (C. hath.hah.i.), 1H elkaloid, have been 
isolated. rheour cephaloTa~Ine derIvafive. in eater form harringtonine, 
homoharringtonine, iaoherrinltonina end dao~yharrinatonina Vera found to 
demonstrate inhibitory activit ie_ in varioul degree. against the 
tranaplantable animal tumours. Clinical trial_ of harringtonine on 165 
leukemia patients conducted in 21 ho.pital. _hoved that the complete 
remission rate vaa 20% and that th. total effectiveness rate 72.7%. Amona 
the 94 leukemia patient. treated vith homoharrinltonine, the complete 
remi •• ion rate .a. 22.31 and the total effectivene •• rate 63.8%. 

Another ea .. ple i. the antihepatitis drua derived from a traditional 
Chinese drug Schieandr. chinensi.. Thi. drug haa been commonly used as an 
astringent, but was clinIcaiiy found to exhibit therapeutic effects on 
certain fotm8 of hepatitis, particularly in lowering the elevated serum 
glutamic pyruvic tranaamina.e (SGPT) level. This immediately aroused the 
interest of physiciana a8 well as ph.rmacilts. Out of eight components 
isolated from thi. dru8, they are all derivatives of dibenzo (a,c) 
cyclooctene series, six of them could significantly impede the elevation of 
SGPT induced by CC14 in mice. Based on the pharmacologic results, the 
ethanolic extract of the kernel of this drug is now being used for this 
purpose. A new synthetic drug, biphenyl dimethoay dicarboxylate (BDD) 
derived from an intermediate for the synthesis of achis8ndrin C analogs, 
has 8lso been developed, it has been shown to be effective and safe for 
treatment of chronic viral hepatitis 8. 

5. Industrialization 

Nearly all the herbal medicines recorded in the Pharmacopoeia of the 
People'. Republic of China (1985 ed.) are industrialized either through the 
traditional or the modern way (Figure 2). 

6. Basic research on traditional Chinese medicine 

The use of traditional Chinese medicine haa a history of thousands of 
years. It has accumulated vast experienees, and formulated a unique system 
of theories. Hence, it plays an important role in the people'. health 
service. 
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HERBAL MEDICINE 

I 
Western ~tedicine Traditional Chinese 

medicine 

l \ , 
New drugs Imj!roved Chinese Traditional Chinese 

dosage forma dosage forms 

Tablets Pills 
~ Granules Powders H 
>-l 

Microcapsules Pastilles H 
0 

Hembranes Extracts ~ 
Potions Liquors 

:0:: 

:'< 
Injections Gelatin 

Aerosols Plasters 

Suppositories Aromatic water 

Hedicated adhesive plasters 

Dru~s for Western Chinese Patent Drugs for 
Hedicine Traditional Chinese Medicine 

Figure 2. Diagram of the herbal medicine industry in China. 
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Basic research on traditional Chinese medicine is closely connected 
with its unique theory and tradition, and it is being mainly carried out in 
the Academy of Traditional Chinese Medicine as well as local research 
institutions and colleges of traditional Chinese medicine. Several of the 
research fields could be cited as follows: 

- Ancient herbal studies; 

- Orug evaluation by processing under specific conditions; 

- Study on the proper compatibility of traditional Chinese drugs; 

- Clinical studies of the traditional effective prescriptions; 

- Investigation of the treatment principles of traditional 
Chinese medicine (Table 4). 

Table 4. The most common treatment principles of traditional Chinese 
medicine 

Treatment principles 

Mobilization of blood 
circulation and 
treatment of stasis 

Promotion of vigor 
and stabilization 
of vitality 

Treatment of fever 
and inflammation 
along with detoxication 

Relation to 
western diagnosis 

cardia-vascular 
diseases. thrombo
angiitis) obliterans 
cerebral embolism 

as general tonic, 
for the treatment 
of weakness, and 
probably with an 
immuno-stimulating 
action 

antibacterial, 
antivirotic, anti
cancer, and possibly 
with an immuno
stimulating action 

Examples of 
treat drugs 

Ligusticum chuanxiong 
Carthamus tinctorius 
Typha latifolia 
crataegus pinnatifida 
Angelica sinens1s 
Paeonis lactiflora 
Salvia miltiorrhiza 

Astragalus mongholicus 
Panax ginseng 
Codonopsis pilosula 
Acanthopanax senticoSU9 

Coptis chinensis 
Indigo natural is 
Scutellaria baicalensis 
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3. CONCLOsloN 

herbal medicine haa already made and would certain1y continue to make 
a areat contribution to the health care of the Chinese people. 

For the lake of the promotion and mobi1ization of herbal medicine 
application., the un4etlyina .cientitic research i8 considered to be the 
mOlt important maa.ura. 

Ba.ic reaeareh on herbal medicine in China, a8 mentioned above is 
beina carried out throu,h multiple approaches. 

Practice and experience have taulht us that increasing emphasis on the 
use of herbal medicine other than western medicine in China is undoubtedly 
a correct strategy. 

Scientists engaaed in this exciting field of research in China 
maintain that they are dedicating themselvea to a career of great merit and 
realize that there is still tremendous work to be done. 
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1. Introduction 

The application of Kampo preparation has become very popular in Japan 
in the last decade. Among various Kampo preparation, Chaihuji (~~~\ ) 
has been used for chronic diseases and above all, therapeutic effects on 
chronic hepatitis and chronic nephritis have well been recognized; their 
frequency of application in these chronic diseases is increasing rapidly. 
In this situation, scientific study on the Kampo preparation itself is 
really required. Now, research into oriental herbal medicine in Japan can 
be summarized under two headings: (1) chemical studies for the purpose of 
determining the structures of isolated ingredients of Kampo preparation and 
(2) investigations into the pharmacological and biochemical properties of 
those ingredients. This type of methodology is accepted allover the world 
and easily recognized. For example, a substantial number of components 
have been identified from the important medicinal plant, Panax ginseng. As 
is well known, there has been much active research on the chemical and 
pharmacological properties of saponins, and the findings have been 
interesting. However, it can be taken for granted that a great deal of 
difficulty will be encountered in any attempt to fully elucidate the 
actions of this precious herbal medicine by conducting voluminous 
pharmacological studies on its ingredients. Furthermore, we cannot predict 
efficacy, safety and toxicity of herbal medicine based on the data obtained 
from the research on the isolated ingredients of herbal medicine. Over 
their thousands of years of history, right down to this day, the Chinese 
have been employing decoctions, powders and pill. prepared from the mixture 
of crude herbal, mineral and animal medicine for the treatment of disease. 
With respect to Kampo-preparation having withstood the test of time, one of 
the approaches to Kampo medicine is to treat it as a whole (or single 
medicine). 

2. Proof of efficacy of Xiao-Chai-Hu-Tang (XCHT:/\'~b~~~) 

The Kampa preparation, the study of which most of our energy has been 
expended, is XCHT (decoction of the mixture of seven herbs: Bupleuri 
radix, Scutellariae radix, Glycyrrhizae ~, Zingiberis rhizoma, Ginseng 
radix, Pinel1iae tuber and Zizyphi fructus). We selected XCHT because, as 
has been stated before, Kampa preparation is employed in the treatment of 
chronic diseases that are difficult to cure with western medicines, with 
the aim of activating the individual defense mechanisms. Although these 
chronic disorders have a multiplicity of causes, the patient's body itself 
gets weak and exhibits deficiency symptoms at the time when treatment 
becomes necessary. It was considered that XCHT, which was used for a 
variety of purposes, and has been prescribed clinically in chronic cases of 
hepatitis and nephritis in order to improve a delicate constitution, would 
be suitable as a test preparation. 
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When ahimal experiments ~ere conducted, the following observations 
were noted I 

2.1 Reducing the adver.e effects of widely employed western drugs. 

When daily doee of 4mg/kg of the carcinostatic drug mitomycin C is 
administered to mele mice for five consecutive days, the animals all died 
within ten day. but replacement of the drinking water with freely available 
XCHT at ten time. the human dose prolonged the life span of the mice almost 
twice. Next, the .teroid hormone prednisolone and XCHT Were administered 
in combination. The efficacy of the combination was examined using the 
anti-inflammatory effect (employing the cptton pellet method) and the 
weight of the adrenal glands as indices. Administration of 16mg/kg of 
prednisclone and 4mg/kg of prednisolone with XCHT resulted in the same 
degree of inhibition of granulation, and also suppressed the adrenal 
atrophy almo.t completely. 

2.2 Direct efficacy of XCHT. 

A 30-week experiment was conducted in which food conta1n1ng 0.06% 
3'-me-DAB (powerful carcinogenic azopigment) wa" administered for twenty 
weeks and then normal food was given for ten weeks. The external appearance 
of the resected livers exhibited the an increased growth in the hepatic 
cancer in the control group, whereas only minor lesions were detected in 
the XCHT group, indicating a clear inhibition of malignant cancer growth. 
This finding was supported by the histologic study, liver's weight (liver 

~ weight of control group was almost 2.5 times that of XCHT group) and 
hydroxyproline contents; which was used aa an index of the degree of 
hepatic fibrosis (hydroxyproline content of control group was 1.7 times as 
much as that of the XCHT. group). The Question of whether this is achieved 
through a hormonal mechanism. an immunological ~echanism or by Some other 
kind of mechanism was something that .till had to be elucidated. 

3. Combination effect of the crude drugs to make up Kampo preparation 

Ma-Xing-Gan-Shi-Tang (MXGST: $.* 1t;fj~" ), whose component herbs are 
Ephedrae herba. Armeniacae semen, Glycyrrhizae radix and Gypsum fibrosum, 
has been used since ancient~s mainly in cases of asthma. From the 
viewpoint of Western medicine, there is a connection between the 
antitussive effect and epherine. the main ingredient of 
Ephedrae herba. In Japan. apricot kernel water has been employed as an 
antitussive. When the bronchi of guinea pigs were exposed and stimulated 
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with pig hair, coughing was induced. Then the effectiveness of the 
individual herbs and the completed Kampa preparation was examined. In this 
experiment, Ephedrae herba had the lowest ED50 and the next lowest ED50 
belonged to MXGST. Therefore, Ephedrae herba may be said to playa major 
role in the Kampa preparation in this experiment. Meanwhile, the city of 
Yokkaichi, close to Nagoya City, is surrounded by an industrial belt. This 
area is well known for the sulfur dioxide fumes that pollute its air and 
cause "Yokkaichi asthma". An experiment was performed in which coughing 
was induced in mice by msking them inhale a fixed amount of sulfur dioxide 
and then counting the number of coughs. A test was carried out on MXGST 
and its component crude drugs. The data, derived from two repetitions of 
tests exhibiting good reproducibility, showed that Armeniacae semen, rather 
than Ephedrae herba, played the major part as an antitussive agent. In any 
case, the complete preparation of MXGST had the strongest antitussive 
effect. In this series of experiments, the physiological phenomenon known 
as coughing had a wide variety of causes, and the Kampo preparation may be 
considered as having a corresponding variety of functions, the selection of 
which is entrusted to the individuals. 

4. Some action mechanisms of XCHT 

With regard to the selection of an experimental method for 
demonstrating the efficacy of a Kampo preparation, first let us consider 
Oriental medicine from the viewpoint of modern scientific ideas 
(See Figure 1). Each individual's body has its own homeostatic 
mechanisms. Whenever these mechanisms are affected either by external 
(environmental) factors or by internal (genetic) factors, and a normal 
response arises from these mechanisms, the normal state of the body is 
maintained. However, if one of the mechanisms breaks down, the body falls 
into a state of disease, and has to avail itself of the aid of some other 
agency. Now, the agencies contro11ing these homeostatic mechanisms include 
the immune hormonal Bnd nervous systems, and it is thought that a Kampo 
preparatio~ interacts with these systems at the material level. So it is 
required to clear the relationships between these Kampo preparations and 
the self-defense systems by modern scientific experimental methods. 



II 

~mCn 
n-

c-AMP 

- 67 -

KAMPO PII.EPARATIOM (BItM) 

r:::l~ high] 
m: 

10" 

Immune system 

lymphokine 
interferone 

etc. 

molecules 

Enzyme 

B I 0 LOG I CAL REG U L A TOR 

hormones 
steroid 
peptide 

Vitamin 

autacoid. 
PG serotonin 
TX histamine 

ACh 
Dopa. 

Ca+ 

NE 
GABA 

K+ etc. 

Annex 7 

Endocrine system Nervous system 

----------------~~ 

• Normal .,j,.f----- Homeostasis -----~,~ Disease • ) External factors 
) Internal factors 

Figure I 



- 68 -

Annex 7 

4.1 Effect of XCHT on the corticosterone level in the blood 

Corticosterone level in the blood, when examined through the high 
performance liquid chromatograph (HPLC>, produced a sharp peak and the 
fractionated corticosterone wa. identified using a gas chromatograph and 
magnetic spectrometer (GC-HS). The mouse being a nocturnal animal, its 
corticosterone between daybreak and 2100 p.m. maintained a level of 
approximately 5)'g per 100 ml, and rose to a peak of about 15 pg between 
41QO p.m. and 6100 p.m. Taking advantage of the period during which the 
corticosterone level Was stable - between 10.00 a.m. and 3:00 p.m. - we 
examined the changes in this level after the administration of 1.1 g/kg of 
XCHT (that is, about 10 times the human daily dose). The corticosterone 
level one hour after administration was approximately three times that in 
the control. At the fifth hour, however, cortico8terone had disappeared 
from the serum of 60% of the mice, and later returned to the control 
level. This indicated that XCHT possessed a steroid like action. 

4.2 Effect. of XCHT and its component herbs on prostaglandin biosynthesis 

This experiment was carried out in vitro, employing microsomes from 
bovine seminal vesicles, and with PGH2 production from arachidonic acid 
as an index. When XHCT was added to the culture medium, a dose-dependent 
enlargement of the inhibitory effect was observed. Then we examined 
extracts from seven component herbs and found inhibitory effects in each of 
the extract os Scutellaria radix, Zingiberia rhizoma and Glycyrrhizae 
radix. In relation to the active components of these herbs, reports have 
been published on the cyclooxygenase inhibition of Baicalein of Scutellaria 
radix and gingerol of Zingiberis rhizoma. 

4.3 Proof of steroid action of XCHT 

Steroids produce a characterisitic protein, lipocortin, which exhibits 
anti-inflammatory action by the inhibition of phospholipase A2' 
Progesterone actinomycin D and cycloheximide, which influence the course of 
protein synthesi., compete with these steroids. On the combined 
administration of these antagonists, the inhibitory effect of XCHT on edema 
tends to disappear. The steroid action of this Kampa preparation is thus 
demonstrated. However, because XCHT inhibits the biosynthesis of PGH2. 
it was considered that it must also have an aspirin-like, non-steroid 
action so that its effects must be of considerable complexity. 
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4.4 Effects of XCHT on the immune response 

This investigation was carried out using sheep red blood cells as 
antigen. XCHT was administered orally for a week in the following amounts 
of 0.22g/kg, equivalent to twice the daily dose for a human, and l.lg/kg. 
With the smaller dose, no change was observed in the antibody value or in 
the number of plaque-forming cells, but with the larger dose, there was a 
significant reduction in the number of plaque-forming cells. Following 
this, the effects of XCHT on the immunosuppression of prednisolone were 
studied. When a combination of l.lg/kg of XCHT and 10mg/kg of prednisolone 
was administered, the lowering of the antibody value and the reduction in 
the plaque-forming cell number brought about by steroid were significantly 
improved. These results indicated that this Kampa preparation possessed an 
immunological steroid-antagonistic action, as well as its steroid action 
and it could thus be considered as an immunoregulator. 

These experimental results suggest that XCHT exerts control over an 
extensive range of systems hormonal, neural and immunological. Such a 
wide range of effects on the individual body as XCHT possesses would be 
unimaginable in any existing western preparation and many benefits can be 
expected to flow from a preparation capable of such widespread control. 

5. Metabolism of Saikosaponins, main eff~ctive components of 
Bupleuri radix 

Our next experiment was conducted with the purpose of examInIng XCHT 
at the level of its ingredients and began with a study of the metabolism of 
saikosaponins. First, the structural transformation of saikosaponins due 
to the gastric fluid and to the intestinal flora was investigated. 
Saikosaponin a was rapidly decomposed in the gastric fluid of the rat at 
pHl.5 and at 370 C. Its biological half-life was about ten minutes. In 

. inverse proportion to this process, two kinds of derivatives with a split 
in the ether ring was produced. When saikosaponin a was cultured together 
with a mixture of intestinal flora under anaerobic conditions, 50% of it 
was decomposed in the first 15 minutes, and by the end of an hour, all had 
disappeared. In inverse proportion derivatives, in which the sugar 
moietyhad been split off, appeared. Thus, after saikosaponin a was given 
orally, nine metabolites were found to be present in the digestive tract 
and absorbed into the blood. It was also discovered that saikosaponin d 
had changed into six metabolites and saikosaponin c (trisaccharide) into 
fifteen, so that finally, when XCHT was administered orally, it was thought 
that, from three of its components, saikosaponin a, c and d, thirty-five 
metabolites were formed in the digestive tract and could well have been 
absorbed into the blood stream to react with their own active sites. 
Second, the blood levels of saikosaponin a and its metabolites after the 
oral administration was examined. Thirty minutes after saikosaponin a 
administration, the blood level of this substance reached its peak, when 20 
mg/kg was administered to the rat, its maximum amount was 7.5 JUg per 100ml 
of serum. Two hours later, no saikosaponin a was detectable In the blood. 
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However, prosaikogenin F and saikogenin F were not detected during the 
first two hours, but after this, they were found in the blood until the 
16th hour, peaking at the eighth hour. In these experiments, a 
quantitative analysis was carried out through a HPLC, but it was not 
possible to detect six metabolites with conjugated double bonds. However, 
when the amount of each of the metabolites excreted in the feces was 
measured, 95% of the total amount was accounted for by the three compounds 
found in the blood. This indicated that cleavage of the ether ring did not 
occur readily. Nevertheless, the time for which the drug was retained in 
the stomach of a human subject was considerably longer than that in the 
rat, and there was a comparatively large volume of gastric juice, and so it 
was supposed that the six compounds that could not be detected in the rat 
would show increases in the human subject. Third, the effects of the 
derived compounds were examined for two ways. The stimulation effects on 
the corticosterone level were studied. The manner of administration 
selected was by the intraperitoneal route, so as to avoid structural 
changes within the digestive tract. Saikosaponin a and prosaikogenin F 
exhibited a dose-related stimulant action on corticosterone secretion, but 
saikogenin F, which contained no sugar moiety, 8ho~ed no effect up to a 
dosage level of 0.04 rnmol. Furthermore the effects of six metabolites with 
conjugate double bond showed absolutely no effects. Next, the effects of 
these compounds on the capacity of first-generation cultured hepatocytes of 
the rat protein synthesis were examined. The results showed that apart 
from saikosaponin a itself, eight of the metabolites exerted a stimulating 
effect on total protein synthesis. Furthermore, with five glycosides, 
again excluding saikosaponin a, there was an increase in the amount of 
protein secreted outside the cells. These findings made it clear that 
saikosaponin a, which is only one of the components of Bupleuri radix, has 
complex kinetics, from both a chemical and a pharmacological poinr-of 
view. This indicates the degree of difficulty involved in attempting to 
scientifically analyze XCHT at the level of its individual components, for 
this preparation is a mixture of hundreds, if not thousands, of substances. 

6. Effect of Kampo preparations vis a vis the atheroma model 

A study was made of the beneficial effects of Kampo preparations used 
against arteriosclerosis in rabbits with hyperlipidemia induced by 
cholesterol loading. The method followed was first to administer 
40g/kg/day of feed containing 0.3gikg of cholesterol to rabbits for a 
six-month period. To the treatment group, 0.25g/kg of 
"San-Huang-Xie-Xin-Tang" (SHXXT:::.' ',+,,,, ,t; ), whose component s are: 
Rhei rhizoma, Coptidis rhizoma and Scutellariae radix, and O.5g/kg of 
"Ba-Wei-Di-Huang Wag" (BWJ)HW:",*tl!!.;ti~ ), composed of: Cinnamomi cortex, 
Moutan cortex, Aconiti tuber, Rehmanniae rhizoma, Alismae rhizoma, Corni 
fructurs, Dioscoreae rhi~ and Hoelen, believed from the clinical----
experience to have an anti arteriosclerotic action, were mixed into the 
cholesterol given to the animals. Using Hyperlipidemia and 
arteriosclerosis as indices, the serum lipid level, the area of sclerotic 
changes in the arterial wall and the collagen level (by hydroxyproline 
analysis) were determined. In addition, the elasticity of the vascular 
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walla was measured by the method developed by Kamiya et al at Hokkaido 
University. A parallel histological study of the arterial walls was also 
performed. The macroscopic findings of arteriosclerotic changes in the 
aorta after six months were quite clear. In the control group, white 
atheromatous plaque was seen over almost the whole of the surface of this 
vessel. In the groups treated with the Kampo preparation, the white 
atheromatous plaque was clearly reduced, indicating the clearly beneficial 
action of the Kampo preparation and the histological study was also quite 
satisfactory. Examination of the ratios of the areas of atheromatous 
plaque, in comparison with the total area of the arterial wall, exhibited 
that in the control group, these lesions were found to cover 93% of the 
walls of the arteries, whereas the figure. in the SHXXT and BWDHW were 
reduced to 61.7% (inhibitory rate: 33.9 p(O.Ol) and 77%, respectively, 
demonstrating that SHXXT had a clear ameliorative effect on 
arteriosclerosis. Next, the quantities of fatty matter and of collagen in 
the artery walls were examined. Both of the Kampo preparations 
significantly suppressed rises in the levels of total cholesterol, 
phospholipid and hydroxyproline. Finally, a determination of vascular 
elasticity using the non-invasive optical technique was carried out. 
Increases were observed in the EV (volume elastic modulus) value, after 
twenty weeks of cholesterol administration, but rises were significantly 
suppressed by both Kampo preparations. It was clear that they both showed 
efficacy against atheromatous arteriosclerosis arising from 
hyperlipidemia. Here, we could imagine some relationships between one of 
the mechanisms to explain this activity and prostaglandin biosynthesis. 
Accordingly, a preparatory experiment was undertaken to study the effects 
of both Kampo preparation on the biosynthesis of thromboxane A2' We 
measured the biosynthesis of TXB2 from 14C-labeled arachidonic acid 
using rabbit platelet. Resulted TXB2 was purified on HPLC and its 
contents has been determined with a scintillation counter. 

7. Serum pharmacology 

Since Kampa preparations are mixtures of natural substances, it is 
probable that, if the method of adding the extract directly to the enzyme 
is employed, a variety of chemical and physiological factors unrelated to 
the active ingredients will exert their influence, so that the preparations 
will not exhibit their intrinsic efficacy. Moreover, it is likely that the 
results obtained in this way will not correspond to those of the in vivo 
studies. Consequently, we searched for a new method that had something of 
an in vivo flavour. Our final method was to add the serum of animals 
treated with one of the Kampo preparation as if that serum were the drug 
itself. We intended to demonstrate the utilization of this method by 
indomethacin. The indomethacin level in the serum of a rat treated with 
this drug was determined by HPLC to give a sharp single peak whose 
quantitative value was proportional to the dose administered. The 
beautiful dose dependency of the inhibitory effects of the serum obtained 
from the indomethacin treated rats on the production of TXB2 was observed 
indicating that the treated serum could be employed as a drug source. 
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Then, using this method, the action of SHXXT and BWDHW on TXB2 
biosynthesis was investigated, but unfortunately neither of them inhibited 
TXB2 production in a significant manner. But Rhei rhizoma, one of the 
components of SHXXT, did inhibit the biosynthesrs-of TXB2 and Paeonia 
radix seemed to be effective. However, with regard to the failure of the 
Kampo preparations to manifest any significant effect, the mixing of the 
herbs might have weakened their action. Since inhibitory effects take 
place within the normal serum itself, further study is necessary for this 
new experimental design involving the addition of serum, so as to enable it 
to be used for the determination of milder drug actions. If the 
synergistic pharmacological effects that result from the presence of a 
large number of components are taken to be the essential nature of Kampo 
preparations, we consider that in vivo experiments are preferable 80 that 
the effects on a whole-body experimental model can be accounted for; and it 
is therefore necessary to investigate ways and means of carrying out in 
vivo studies. 

8. Evaluation of qualities of Kampo preparations 

Since a Kampo preparation is an extract of a mixture of herbs of 
complex composition, there are considerable variations in its quality. The 
reasons for this variability are thought to include variations in the time 
of harvesting of the herbs and their places of cultivation. Accordingly, 
if the quality of these preparations were to be standardized, the quality 
of the component herbs would become a problem. Theoretically, the 
quantities of all of the active ingredients would have to be measured and 
quality control of the finished preparation would become necessary. 
Actually, measuring all of the active ingredients would be impossible, so 
we intend to analyze only the representative active or at least the main 
ingredients of each of the herbs that make up the Kampo preparation and 
their amounts in the Kampo preparation itself. Kampo preparations whose 
quality standards have been verified do exist on the market, but these 
standards are not very strict, and in order to have such medicines 
recognized at the same level as western drugs, a tremendous amount of work 
will be necessary. Another two thousand years would perhaps be needed for 
the complete scientific analyses of this oriental treasures - Kampo 
preparations. 
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Recolnition of DrulI in Modern Medicine 

Throughout the world, earliest historical records indicate that man 
have always had some useful folk knowledge of herbal drugs to heal or 
relieve mental and physical complaints. All primitive and early civilized 
people have discovered by empirical means a large variety of drugs, many of 
which are still surviving as powerful drugs in modern medicine. An immense 
amount of empirical knowledge, reliable 8S well as unreliable, of the 
therapeutic measures had been 8ccummulated before the scientific era. 

Drugs were recognized in modern western medicine first as chemical 
substances. In 1805, SertUrner isolated morphine from opium. This work 
largely stimulated the isolation and identification of many active 
ingredients from various plants; Quinine, cocaine, salicylate, digitaloids, 
and alkaloids of ergot, opium, belladonna, curare and rauwolfia. By the 
early 20th century, many active synthetic substances had been obtained 
based on these natural substances. 

The fact that active ingredients are identified by chemical and 
physical measures is of paramount importance from the standpoint of 
reproducibility of drug supply. Without reproducibility of quality and 
quantity of a drug, we can never rely upon the repeated use of the drug 
within the patient, as well as among patients. With respect to this 
feature, some types of herbal medicines bear knotty problem. 

A drug in modern medicine has at least three facets, namely, (1) as a 
chemical substance, (2) as a commercial ptoduct, and (3) as a clinically 
useful agent. The last mentioned feature is surely a matter of concern to 
the patients and physicians. The clinical use of a drug, however, has been 
distorted to some extent by aspects other itB the clinical usefulness, 
mainly commercial in nature. For example, drug consumers, including 
clinicians, are generally poor in the selection of drugs. For them, 
advertisement and product differentiation are very effective in determining 
selection. On the whole, the drug market has been characterized by 
wasteful flimitatorism rather than innovatorism".l 
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The Pure Food and Drugs Act was passed in the Onited States in 1906 a. 
a result of the scandal about impure conditions in the meat industry, which 
was disclosed by U. Sinclair in hi. novel, "The Jungle". The Act 
prohibited fal.e labeling, putting stress on the chemical identity but not 
on the therapeutic property of the product. A year prior to the passage of 
the Act, the American Medical A.sociation set up the Council on Drugs, and 
annexed a chemical analysis laboratory to ~t, in order to provide the 
members with reliable information on drugs. Today, the chemical nature 
of drugs seems to be of prime interest. 

In 1937, the Massengill Company of Tennessee marketed an elixir of 
sulfanilamide to meet a demand for sulfanilamide in liquid form. They used 
no ethylalcohol but diethylene glycol as solvent, which incidentally is the 
same substance accused of in the European wine scandal of 1985. The elixir 
killed 108 persons and the chemist who had developed the product committed 
suicide. The important implication of this tragedy was that the product 
was misbranded since it was called an elixir without ethyalcohol and that 
the Government could not have sustained this case in court if it had been 
called a solution. The tragedy revived Copeland's drug approval bill of 
1933, and led to the passage of the Food, Drug and Cosmetic Act of 1938. 
Under this act, manufacturers were required to submit data supporting the 
safety but not necessarily the efficacy of their product •• 

The Senate Subcommittee on Antitrust and Monopoly headed by 
E. Kefauver had been .truggling with the problem of drug pricing: What 
nature of drug the consumers are paying for. Soon they noticed a defect of 
the 1938 Act in that it did not ask for the assessment of the efficacy of 
new drugs before marketing. The debate among politicians, physicians, 
pharmacologists and manufacturers on the efficacy of new drugs was climaxed 
by the tragedy of thalidomide in 1961 and brought forth amendments to the 
Act of 1938 the following year. 

Under the Kefauver-Harris Amendments of 1962, the presentation of 
substantial evidence for the efficacy as well a8 the safety obtained by 
well-controlled clinical studies became mandatory for the official approval 
of a new drug. Accordingly, the review study on the efficacy of the old 
drugs was conducted from 1966 to 1969. For the last two decades, this move 
has strongly affected governmental policy on new drug approval in many 
countries . 

Historically, the clinical usefulness of drugs has been overshadowed 
by their aspects other than safety-efficacy. However, the change in 
society's attitude from commercialism of product-out to consumerism of 
market-in, and at the same time the change in physicians' attitude from 
academism-oriented to patient-oriented have been important factors in 
enhancing the real medical facet of drugs. 
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In Japan, drug pricing was one of the subjects discussed in the 56th 
National Diet of 1967. This resulted in the immediate establishment of the 
new Basic Policy for Approval of Drugs; OTC and ethical categories were 
separately defined and the detailed descriptions of clinical trials were 
requested. Partly due to this Policy, a re-evaluation project of drug 
safety-efficacy was set up in 1971 and the concept of clinical usefulness 
of drugs was proposed as the basic principle of the project. The 
amendments to the current drug law became effective in 1980, in which the 
clinical trial to assess the safety and efficacy of a new drug was more 
clearly defined. To cope with this, a draft of Good Clinical Practice, 
GCP, was announced in December 1985, putting stress on the scientific 
execution of and the ethical consideration on the clinical trial. 

Historical Backgrounds of Drug Evaluation 

The Persian Avicenna (ibn Sina, 980-1037) in his encyclopedic "Canon" 
stated that in the trial of a remedy, it should be used on uncomplicated 
disease, that two opposed cases be observed one serving as the control, 
that study be made of the reproducibility of effects, and that the 
experimentation must be done with a human being, rather than a lion or a 
horse3 • A similar idea of the paired comparison of ginseng preparation 
was described in "Illustrated Herb Medicines" (1061), a Chinese textbook. 
No records, however, are available that these very modern ideas were 
applied to the therapeutic assessment in Arabian or Chinese medicine. 

In sporadic therapeutic investigations in the long history of 
medicine, often cited is James Lind'g controlled trial with scurvy sailors 
showing the effectiveness of orange and lemon (1747), although he allocated 
the sailors to six different treatments without randomization. 

Since the 1870's the investigation of drug efficacy has been mainly 
promoted by those experimental pharmacologists of O. Schmiedeberg's school, 
who emphasized the logic and mechanism of drug action and the objectivity 
in observation instead of traditional intuition and empirical serendipity. 

As to clinical therapeutic investigation, H. Gold of the United States 
pointed out the importance of the double blind technique to avoid a variety 
of biases of physicians and patients based on his experience during the 
assessment of antianginal agent (1938). A.B. Hill of the United Kingdom 
employed the Fisherian principles of experimental design in performing a 
controlled clinical trial of antituberculosis agent (1948)4. 

What is known as the three principles of experimental design 
attributed to R.A. Fisher are intimately connected to the clinical 
assessment of drugs, and are particularly relevant to the randomized 
controlled clinical trial. Presupposing that the scientific inference is 
to be based on the comparative observations when the random variation is 
not negligible, the principles are interpreted as follows: 
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(1) Enlargement of the size of trial or increasing the number of 
subjects enrolled in the trial makes it possible to estimte and to 
decrease the Bize of random noiBe, and consequently improves the 
accuracy and sensitiveness of inference. 

(2) Random allocation of the subjects to the drugs promotes the 
formation of comparable groups, and converts systematic background 
effects into nonsystematic error, aSBuring the justification of 
statistical methods to be used. Standard statistical methods 
require random residual error. 

(3) Stratification of the subjects to make local alikeness of 
background factors decreases the size of noise, ensures further 
equity of groups, and sometimes offers useful information related 
to the clinical use of drugs. 

In short, the statistical test for the difference in efficacy between 
two drugs consists of calculating and examining a signal to noise ratio; 
to=(observed mean difference)/(random noise of the difference). The 
observed mean difference should reflect the true difference and the noise 
should be as small as possible for exact and sensitive inference. 4 ,5. 

Variability in Drug Response 

Every physician is responsible for optimizing drug therapy to bring 
forth the best benefit to each patient of particular nature and disease. 
By interview, physical and laboratory tests, he collects a set of cue 
variables from his patient such as history, heart rate, blood pressure, 
GPT, BUN and so on relevant to the disease, and combines them according to 
his policy of judgment to arrive at a criterion expressing the nature and 
severity of the disease. In a simplest model, the criterion is given by a 
weighed sum of cue variables (Figure 1). He must then select the right 
drug and settle its appropriate usage and dosage depending on the criterion 
variable he has obtained. 

The optimal therapy is rarely achieved at the very beginning of 
therapy. The ideal sequential control of drug therapy demands correct 
judgement on the state of the patient and correct recognition of the 
response to drug. ThuB, the fundamental elements of group-oriented formal 
drug evaluation are closely connected to the practice of 
individual-oriented drug therapy. 

The physician assesses the states of his patient before and after the 
intervention with drug X, and then evaluates the drug response on the basis 
of the shift in the state, the time required for it, and so on. In either 
case of simple objective measurement or of complex subjective judgement, 
all the processes of identification, collection, and combination of cue 
variables must conform to clinical relevancy, reliability and 
practicabili ty5,6. 
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JUDGMENT ON THE STATE 

Cue Vector 

[ C 1 ... C j . .. c J '= p 
C 

Selection Relevancy 
Collection Reliability 
Combination Practicability 

I Criterion Variable s= f( C ) 

eg: Weighted Sum of Cues, $= ,,'c 

DRUG RESPONSE t x~g(Sb.f, Soft, .') j 
S bet p 11' S oft 

Drug 
Spontaneous Fluctuation 

Individuality. Psychology 
Oisease vs Side-Effect 

Compliance, 8ioavailability 

Drug-Drug Interaction, etc 

Figure 1. Clinical Judgement 

The relevancy is concerned with directness of measurement or judgement 
on what is to be assessed. Consistency with expert experience, high power 
of discriminating two separate states and dependable prognosis are some 
typical facets of clinical relevancy. The reliability is related to the 
extent of deviation from the true value in measurement or judgment and 
composed of preciseness and exactness. Reproducible result is one of the 
crucial requirements for reliable assessment, but high degree of intra- or 
inter-rater reproducibility does not necessarily indicate exact 
assessment. Good practicability means that the cue collection does not put 
undue burden on patients, physicians and paramedical staff. In practice. 
we may be obliged to compromise to accept some less relevant, less reliable 
cue variables because of the economy or danger of measurements. 
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There are, however, many pitfalls in this sequential process of 
optimization of therapy, (1) The disease state will fluctuate and often 
tend to remit spontaneously. (2) This fluctuation as well as the response 
to the drug will vary in pattern within and among patients. (3) The 
prescribing action and the recognition of the nature of the drug being used 
will affect the psychology of both the patient and physician. Furthermore, 
(4) minor change. in symptoms or laboratory test. and mild adverse effects 
of drug are easily overlooked or mixed up. (5) The therapeutic compliance 
of the patient i. senerally not so good as the clinician expects. (6) 
Except for iv injection, the bioavailability could be nearly zero due to 
the way of preparing drug and the condition of the patient. (7) 
Concommitant use of drugs including those of patient's self-medication is 
liable to cause trouble than benefit, and 80 onS• 

We observe drug response x by applying drug X to the patient who is 
regarded as a transformer converting input X into output x (Figure 2). Of 
the drug response x, classical pharmacology lays stress on the internal 
mechanism of conversion, and the statistical approach of drug evaluation, 
particularly in the clinical field, gives weight to the seeming 
relationship between X and x, letting the patient be a blackbox. 

Cla •• ical pharmacoloIJ lays stress on 
the internal mechanism of conversion. 

Statistical approach of drug evoluotion 
gives weight to the seeming relationship 
between X and x via blockbox. 

Source of Error 

1 .Pharmaceutical Phose 
2.Phormocokinetic Phose 
J.Phormacodynomie Phose 

Error in Measurement 
Judgment 

x = ¢ (X) + E: 
deterministic & probabilistic 

Figure 2. variability in Drug Response 



- 80 -

Annex 8 

The drug response is modified depending on the patient as well as on 
the observing physician. The response varies in quality and quantity 
rather wildly in clinical situations; unlike the case of weight 
measurement with a balance. In the blackbox at least three processes are 
pointed out as the causes of variation: (1) The pharmaceutical phase is 
concerned with the liberation of active ingredient, being a complex 
function of the dosage form and the condition of absorption site; (2) The 
pharmacokinetic phase is composed of absorption, distribution, metabolism 
and elimination of the drug; the body acts upon the drug; and (3) the 
pharmacodynamic phase is related to the interaction of active molecule with 
the biophasic specific site, triggering a sequence of events linking to the 
seizable outcome; the drug acts upon the body. All phases are modified by 
the genetic and environmental factors including the disease, and some types 
of responses exhibit circadian rhythms. 

In general the extent of variation in drug response due to the 
observing physician including simple measurement error is smaller than that 
due to the patient, but cannot be neglected. The physician is different in 
education, training, experience and thus in the judgement policy, and as a 
man general i. under the influence of mental or physical fatigue. All 
factors adversely affect the observation and judgement, threatening the 
exactness and accuracy of assessment 6 • Thus the drug response observed 
in a given patient is seeming response rather than the true response, which 
is operationally defined as the average of the universe of patients. 

Randomized Controlled Clinical Trials 

By overlapping Fisher's principles and some pitfalls in daily practice 
of drug therapy, a scheme known as the randomized controlled clinical trial 
is constructed. In principle, each patient is assigned to either reference 
or test drug at random and the safety-efficacy or the clinical usefulness 
of the test drug is to be evaluated in relative to the reference drug 
(Figure 3). The patients must be well delineated, and may be divided into 
more homogeneous subgroups if necessary4,5. When psychological influence 
is anticipated upon the patients and investigators of knowing the drug 
being used, the double blind technique is always recommended to utilize in 
which both parties are ignorant of the drug assignment. It eliminates the 
comparison bias due to alteration in patient's responsiveness t and due to 
patient selection, adjunct therapy or response assessment by the 
physician 7 • 
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Well delineated 
homogeneous patients 

Random allocation f-
Spontaneous 

of Control & Test fluctuotion 

drugs I-- Individuality in 
response 

Double blind technique 
if feasible • f- Psychological effects 

I!:thlcal consideration in patient &: doctor 

• Responsiveness 
Potient selection; Adjunct therapy; Evaluation 

Group-oriented V8 Individual-oriented 
Confirmatory VB Exploratory 

Figure 3. Rationale of Randomi%ed Controlled Trial 

The human being is the objective of medical treatment. We cannot at 
present, however, ignore the fact that some specified minority of patients 
are needed to examine whether or not a given therapy is useful for the 
unspecified majority of people who are potential patients. These 
considerations strongly demand the investigators to think deeply about the 
ethical issues of clinical trial. Including the freely given informed 
consent of the patient and considerations on the risk-benefit to the 
participants, more detailed expositions are given in the Declaration of 
Helsinki II (1975). 

In planning a clinical trial we must carefully examine the preceding 
data obtained by nonclinical and clinical studies, and strike a balance of 
the expected benefit of the trial to society. medical science and the 
anticipated risk to the participants; the interests of the participating 
patients must always prevail. The review system of study protocol by such 
a third party as institutional review board may solve at least partly this 
type of problem and protects both patients and investigators. 

It is true that more informal observational inquiry of drug effect is 
necessary for better understanding and appropriate use of a drug. One 
should, however, realize that only this type of individual-oriented inquiry 
is not enough to bear satisfactory knowledge of the clinical usefulness of 
a drug. Group-oriented and individual-oriented approaches, or confirmatory 
and exploratory studies are complementary to each other for better 
understanding of 8 drug. 
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The principles discussed in this paper are mainly concerned with the 
clinical evaluation of therapeutic agents on acute basis. They are, 
however, easily extensible to therapeutic agent. for chronic disease as 
well as to the herbal medicines. Although many herbal medicines surviving 
today have been utilized in health care for a very long period of time, 
this kind of time test supports only aome of the desirable aspects of them 
as therapeutics. The overall clinical usefulness of them should be 
assessed on the basis of rigid scientific criteria; the herbal medicines 
cannot be the exception. 

Fixed Dose Combination 

A combination drug is a preparation in which more than single agents 
are mixed, and it is referred to as a fixed dose combination when the dose 
ratio is constant. The present principles of approval of ethical fixed 
dose combination in Japan were established in 1968. The review Committee 
of Ethical Combination will accept (1) the combination if its preparation 
upon clinical use necessitates some special pharmaceutical techniques as in 
the case of transfusion fluid, (2) the combination if it is shown to 
possess a potentiation effect in efficacy and/or to decrease degree and 
frequency of unwanted side-effects of the components, and (3) the special 
combination if it is recognized as useful by the Director-General, 
Pharmaceutical Affairs, Ministry of Health and Welfare as in the case of an 
antibiotic combination for mixed infection. 

As a simplest case, let combination C be composed of ingredients A and 
B. Each component may possess an overt pharmacological activity or only a 
latent activity. The medical motivation in combining A and B may be 
(1) increasing the size or range of wanted effect, and (2) decreasing the 
size or range of unwanted effect, or both of them. One is concerned with 
the intensity of effect and the other the spectrum of effect. 

In planning a combination, one should consider its possible advantages 
as well as disadvantages. Some factors are as follows; 

(1) Convenience for patients and medical staff to improve therapeutic 
compliance; 

(2) Economical feature; 

(3) Consistency of the fixed dose ratio among patients; 

(4) Liability to invite imprudent shot-gun therapy; 
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(S) Phy.ical and chemical compatibility; 

(6) Consietency concerning pharmacokinetic parameters; and 

(7) P08itive Or negative eynergiam with reepeet to desired a8 well a. 
undesired effecta. 

The term poaitve or negative eynergiem ia uaed quite often, but the 
concept ia somewhat complicated. In elementary pharmacology, it is 
lenerally thou.ht that (1) potentiation if 1+1 i. larger than 2, 
(2) addition if 1+1 ia equal to 2, and (3) antagonism if 1+1 is smaller 
than 2, (1) and (2) being generally referred to as positive synergism and 
(3) negative synergism. These categories of combination effect are 
seemingly easy to understand and useful for teaching purposes. It is, 
however, very difficult to identify the additivity of A and B in practice 
unless the both or one of the cOmponents possesses only a latent activity 
by itself. We cannot make the addition of 1+1 with respect to the size of 
response for obvious reason; e.g., 501 and 60% effective rates of A and B 
give 110%, an unrealistic rate. If the addition is not explicitly defined, 
the potentiation is not defined clearly8 

Apart from the rigid definition of the combination effect, the 
explanation by Goodman is of some help in understanding the combination 
effects9 • According to him, the isobologram is concerned with the 
combination effect of wine and coffee, or alcohol and caffeine, and 
obviously concocted during the cocktail hour by Dr A. Herxheimer and 
Professor W. Loewe (Figure 4). 
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DS dulinell &: sleepiness 
tU frequent urination 

i 

TU threshold of unhappiness 

w.a. ,"-. on ...... f
~u..~ 

t 

s 

lOkg. Coff." given 45 min ofter Wine. po 

Figure 4. A Map of Mt. Happiness 

w 



- 84 -

Annex 8 

Goodman stated that although they did not construct a 
three-dimensional model, it probably would resemble a human mammary gland, 
with the mountain of happiness al the apex, and that he was told by them 
the view from the top of the mountain be luperb. The original map of Mt. 
Happiness was something like the one .hovn on the left of Figure 4, not so 
elaborated, and it was a birthday present of Herxheimer to Loewe. The 
story by Goodman is educationally excellent but everything is fake. 

This type of study of combination effect, isobologram, is intimately 
related to the response surface exploration in the field of experimental 
design. Unfortunately, the technique seems too complicated to apply to the 
clinical investigation of combination effect especially when the number of 
components is more than two. 
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1. INTRODUCTION 

A wide variety of forms of traditional medicine exist in the Western 
Pacific Region. In general, it can be said that it is respected and 
extensively used by the people of the Western Pacific Region. The various 
forms of traditional medicine in the Region share several characteristics 
including a long history usually dating back many centuries. Practices in 
general can be grouped under one of two categories. In the first 
categories can be placed the various forms such as the Chinese, Japanese, 
Korean and Hindu forms of medicine in which there is a formal academic 
training in a variety of disciplines in recognized schools of traditional 
medicine, as well as professional associations. In this group too, 
official recognition is usually present. Here herbal medicines are usually 
better established and exist in the form of pharmacologically proven 
medical plants or as traditional ready-to-use medicaments. 

The second category of traditional medicine found in the Western 
Pacific Region consists of the various forms which are less well-defined 
and formalized but which nevertheless are well-accepted and established 
within societies such as in Malaysia, the Philippines and countries of the 
South Pacific. No formal training occurs and knowledge may often be handed 
down through oral traditions by apprenticeship. These include the 
so-called native traditional medical systems of the Malays, Filipinos, 
Papua New Guineans, Fijians, Samoans, etc. Medical procedures usually 
include ceremonial rites, incantations, bone manipulations, massage and 
herbal remedies, often of a personal or secret nature. Many of these herbs 
are plants considered to be of possible medicinal value. 

Thus, medicinal plants in the Western Pacific Region can be very 
broadly classified into one of three groups namely; -

(1) Proven and established medicinal plants which have already been 
researched. These are usually found in China, Japan, Korea and 
elsewhere where formal systems of traditional medicine are well 
established. 

(2) Plants considered medicinal but of unproven value, many of which 
are found in Malaysia, the Philippines and the South Pacific. 

(3) Traditional ready-to-use medicaments from traditional 
pharmacopoeias. 

Notwithstanding the above, what is clear is that the resources of 
medicinal plants in the Western Pacific Region are rich, especially in the 
sub-tropical and tropical zones. Quisumbing records that the Philippines 
alone has over 10 000 species of higher plants, of which over 1 000 have 
been used as herbal medicines by herbolarios and other traditional healers 
of the Philippines. l 
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In the context of primary health care, it i. an established fact that 
there ia a need to integrate traditional .edicine, including its resources 
such aa herbal remedial, in primary health care in order to achieve Health 
for All by the Year 2000. However, this will need, particularly in the 
tropical countries of the Relion, to be lupported by research in herbal 
medicines to distinguish valuable herbs from those of little or no value. 
Undoubtedly these herbal plants are not only locally available, inexpensive 
but also familiar to the people. 

2. PLANTS OF PROVEh MEDICINAL VALUE 

Plants such as Rauwolfia serpent ina have been used in traditional 
herbs for many centuries. For example it was used in ayurveda and Unani by 
medicine men in India, Sri Lanka, Nepal and Burma as well as other 
countries. However, it was only in 1952 that the alkaloid reserpine was 
isolated and Rauwolfia serpent ina has since continued to be of importance 
in the treatment of hypertension. 

Another example of a plant of proven medicinal value is Papaver 
somniferum L. or opium poppy. The dried, empty capsules are used 
medicinally in the Chinese pharmacopoeia. Opium, the milky exudate of the 
unripe capsule is well-known to western medicine and contains about two 
dozen alkaloids. Their narcotic, antispasmodic, sedative, hypnotic and 
analgesic properties have been fully described in western pharmacopoeias. 

Yet another example of a plant of proven medicinal value is 
Datura alba. This plant thrives both in South China as well as much of 
Southea~sia. The leaves and seeds contain atropine, together with a 
number of other active principles. Atropine produces complete paralysis of 
the peripheral distribution of the paraysmpathetic nerves, dilating and 
drying the bronchial tubes, dilating the pupils and relaxing intestinal 
spasm. It i. thus prescribed as an antispasmodic in spastic cough and as a 
bronchodilator in bronchial althma. 

It has bean noted that plants picked from the wild differ 
substantially in the availability of the active principles for which they 
have been harvested. Consequently, even if plants are of proven medicinal 
value, their 8grobotanical parameters need to be a.certained and adhered to 
if standards of quality are to be maintained. Consequently, one of the 
research procedures required with plants of proven value is to conduct 
phytochemical studie. to verify standards of plants harvested under 
differing ecological or agrobotanical conditions. This would apply 
particularly to cultivated plants previously available in the wild state. 
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The other research procedure that may be required in respect of plants 
of proven value, are clinical trial. to determine dosages of plants grown 
under differing agrobotanical conditione, or to determine new therapeutic 
uses. 

3. PLANTS CONSIDERED MEDICINAL BUT OF UNPROVEN VALUE 

Within this category can be included the thousands of plants used in 
the tropics and sub-tropics in the Western Pacific Region in countries such 
as Malaysia, Papua New Guinea, the Philippines and the South Pacific. Over 
1675 prescriptions using plants of purported medicinal value are used in 
Malaysia alone2 • In respect of such plants, the research procedure to be 
followed, could include the following seven steps outlined below. 

3.1 Ethnobotanical studies and plsnt collections 

The initial prerequisite is to collect, through ethnobotanical studies 
a list of plants used by traditional medicine. Such studies must not only 
collect samples of such plants but must include detailed records of their 
preparation, dosage forms, therapeutic indications 85 well as agrobotanical 
parameters. Studies of this nature have been carried out in Malaysia, the 
Philippines, Papua New Guinea and other South Pacific countries but have 
often proved to be incomplete as essential details regarding preparation, 
dosage forms and agrobotanical parameters tend to be neglected. 3 

3.2 Taxonomic identification 

Specimens collected during ethnobotanical studies should be dried and 
preserved for taxonomic identification with the assistance of reference 
centres usually located in local universities and departments of 
forestry4. 

3.3 Identification and cultivation of a number of high promising plants 

As these and subsequent stages are expensive and tedious. it is 
important to identify only a small number of highly promising plants for 
further studies. One simple pragmatic way is to make a tally of how often 
a plant of purported usefulness has been known to be used by the medicine 
men who are informants of ethnobotanists. Plants that are frequently used 
by numerous medicine men scattered over a wide geographiea"! area or several 
countries are more likely to be of value. By and large most research teams 
will be able to handle 8 maximum of about 20 plants over a five-year period. 

i i 
, I 

I I 
I I 
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As a fair quantity of plant materials will be required for the next 
research steps, a ready source of plant materials will be essential. A 
common method is to cultivate sufficient quantities of the plant under 
controlled agrobotanical conditions in order to ensure a constant supply of 
a consistent standard for the remaining research procedures. 

3.4 Phytochemical studies 

The purpose of phytochemical studies is firstly to determine the 
principal chemical groups to which the active ingredients of the plant 
belong, and secondly to produce complete and fractionated extracts of the 
active ingredients for pharmacological tests. It is usually unnecessary to 
do sophisticated fractionation to isolate and identify a pure chemical 
compound. 

3.5 Pharmacological studies 

Pharmacodynamic studies on animals to determine toxicity (LD50), 
pharmacological properties and dosage (ED50) are basic. However, it is 
worthwhile to mention that extracts for such animal experiments are best 
done using the same solvents used in the preparation of traditional 
medicaments. Consequently, conventional extraction chemistry would be 
appropriate only if the traditional dosage form is based on the complete 
plant drug in powder form. 

In addition to pharmacodynamic studies, it is worthwhile in the long 
term to consider mutagenicity tests, and tests for carcinogenecity, 
teratogenecity and contamination by heavy metals. 

3.6 Pharmaceutical studies 

Where a traditional pharmacopoeia exists, this may be unnecessary. 
However, in the case of a number of drugs, it may be useful to conduct 
pharmaceutical studies to examine the formulation and preparation of 
dosages of plants found to be useful. It is worthwhile to note that such 
studies have not always been easy since it is more common in traditional 
medicine to prepare fresh dosage forms for immediate use while the process 
of pharmaceutical preparation can alter the therapeutic effects normally 
associated with the traditional dosage form. 

3.7 Clinical trials 

The principal aim of clinical trials, using the double-blind method, 
is to verify therapeutic claims as well as to determine clinical dosage of 
the remedies. In general it is best to use the dosage forms mentioned in 
traditional pharmacopoeias, or as described by traditional medicine men and 
recorded in ethnobotanical studies. However, this does not preclude 
conducting clinical trials on new pharmaceutical forms. 
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4. READY-To-USE DOSAGE FORMS FROM THE 
TRADITIONAL PHARMACOPOEIAS 

Although it is not unusual for traditional medicaments to be 
formulated from a single plant specie, it is more common for traditional 
medicaments to be presented in the form of ready-to-use mixes from several 
different types of plants. Due to the complexity of the qualitative and 
quantitative formulas for these medicaments, it i. not useful to carry out 
animal experiments on these ready-to-use dosage forms, and it is preferable 
to restrict investigations to the scientific evaluation of each plant 
component separately as described above. On the other hand, toxicity tests 
and tests on mutagenicity, carcinogenicity and teratogenicity would be 
essential. In addition, tests for contaminants especially by heavy metals 
would be important. Further, it would be appropriate to carry out clinical 
trials using the double-blind method, on these ready-to-use dosage forms 
principally to determine their therapeutic value an clinical dosage. 

5. Sl1MMARY 

Medicinal plants in the Western Pacific Region can be broadly 
classified into those of proven value, those considered medicinal but of 
unproven value, and the ready-to-use dosage forms that are a mixture of a 
number of plant species. 

In the case of plants of proven value, phytochemical studies would be 
warranted if these have been harvested under different agrobotanical 
conditions, while clinical trials would usefully serve to determine new 
therapeutic uses and determine clinical dosage. 

In the case of plants considered medicinal but of unproven value, 
scientific studies would normally include the following seven steps namely, 
ethnobotanical studies and plant collection, taxonomic identification, 
identification and cultivation of a number of highly promising plant., 
phytochemical studies, pharmacological studies, pharmaceutical studies and 
clinical trials. 

In the case of ready-to-use dosage forms, scientific evaluation should 
be restricted to each plant component separately, however, clinical trials 
can usefully be conducted to determine their therapeutic value and clinical 
dosage. Tests for toxicity, mutagenecity, carcinogenecity, teratogenecity 
and heavy metal contaminants would be essential. 
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I. Research on medicinal plant. for primary health care 

Rationale 

Drugs have always played a vital role in the delivery of health care 
in the Philippines. Based on total drug sales amounting to 1.8 Billion 
Pesos in 1978 and 3.3 Billion Pesos in 1983, the Filipino family was found 
to have spent 50% of the health expenditure on drugs. Considering however 
that the ten leading causes of morbidity in the country have been mostly 
infectious diseases, only 55-60% of the government's annual expenditure for 
drugs went to the purchase of curative drugs, a significant portion 
(40-45%) was spent for symptomatics. TWo other problems that have been 
faced by Filipino patients are the high cost of drugs and their 
unavailability, especially in the rural and urban poor areas, either due to 
maldistribution or proliferation of unneccessary or non-essential drugs. 

National Integration Research Programme on Medicinal Plants (NIRPROM) 

In 1974, a multisectoral group of researchers on medicinal plants met 
and analysed the problems regarding drugs which were mainly: 

(1) the lack of necessary medicine either because it is unaffordable 
or inaccessible; and 

(2) the need to provide curative drugs for the therapy of diseases 
common in the Philippines. 

To help solve these problems at the earliest time possible, the 
researchers decided to develop a new order in the investigation of 
medicinal plants. The new approach departed from the old method of 
initially undertaking the time consuming and expensive phytochemical 
studies prior to pharmacological testing. Instead, a more rapid but still 
highly scientific screening process was developed to determine the efficacy 
and safety of the medicinal plant preparations. The integrated research 
undertakings which started in 1977 were programmed into Mission I and 
Mission II (Appendix A) through funds from the National Science Development 
Board (now the National Science Technology Authority) and presently through 
the Philippine Council for Health Research and Development. 

Mission I (Appendix B) has the goal of making available to the public, 
alternative remedy through the use of scientifically tested medicinal 
plants. Mission I consists of two phases: a research phase and an 
implementation phase. The research phase would verify through basic 
pharmacological and toxicological studies in animals and rapid clinical 
screening in man, the folkloric claims. The initial pharmacologic, 
toxicologic and mutagenic screening is a very important step in the 
selective process. A plant tha fails because of high toxicity or lack of 
efficacy in animal study is shelved. Only those medicinal plants that pass 
the clinical screening in man will be subjected to further studies whether 
agricultural, pharmaceutical, or in-depth clinical trials (Appendix C). 
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The second phase of Mission 1 consists of (1) dissemination of health 
workers and the people information on the proper use of medicinal plants 
found safe and effective and (2) distribution of plant materials for the 
propagation and cultivation of specific plants for barangay herbal gardens. 

Mission II has the main objective of undertaking in-depth 
phytopharmacological, agricultural and pharmaceutical investigation on 
selected medicinal plants which would end in the discovery of a pure 
chemical for therapy (Appendix D). 

To determine which medicinal plants should be included as first 
priority, analysis of the health needs and health problems was done. 
Priority was given to those plants which could alleviate symptoms - since a 
physician's duty is to cure sometimes, but to alleviate and comfort 
always. The following were included in this priority: drugs for fever, 
pain cough, asthma, intestinal coIies, high blood pressure, edema, skin 
ailments and intestinal parasitism (Appendix E). 

The packaging of the necessary information and delivery to the 
end-users such as the rural health physician, barangay health workers and 
the public would be done through government agencies (Ministry of Health, 
Ministry of Education, Culture and Sports, Ministry of Local Government and 
Community Development, Ministry of Agriculture) and private organizations. 

Current status of researches: 

A. Agriculture 

(1) Abstract/bibliographies on medicinal plants published since the 
19th century totalled I 928 are available at the UP Los Banos and 
IRRI libraries. 

(2) Ethnomedica1 use was determined through interview of I 207 
herbolarios in 766 barangays in the twelve regions. One thousand 
six hundred eighty seven (1 687) plants based on Common names wer 
found being used by herbolarios. 

(3) A gene bank (1.9 hal for medicinal plants was established and is 
still being maintained in Los Banos, planted with 503 different 
species of medicinal plants. 

(4) Propagation and cultivation of several medicinal plants to supply 
the needs of research and to study cultural management such as 
spacing, effect of season on yield, soil requirements and time of 
harvest of the specified plants: 

(5) Selective harvesting and storage of medicinal plants to determine 
the effect of tissue source, time of harvest. drying method and 
storage treatments on the quantity of active constituents of five 
medicinal plants (sambong leaves, yerba ~ herb, lagunrli 
leaves, mangosteen mesocarp, niy<g-niyogan seed). 
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B. tiasic pharmacological and toxicological studies 

Lethal dose (LD50 ) in mice wase determined on 28 medicinal plants. 
Pharmacodynamic studies such as isolated tissue, behavioural, metabolic and 
in-vivo experiments in mice, rats, cats and dogs were also undertaken. 

C. Mutagenicity tests 

Approximately 85 medicinal plant preparations have undergone 
mutagenicity screening. A few plants were found to have positive 
clastogenic effect, of which four were mutagenic before metabolic 
activation (Pthicellobrium dulce and Pittosporum pentandrum). Frame shift 
of DNA was positive eyen after metabolic activation for Plantago major 
aside from the two plants above. The five tablet formulations prepared by 
the Pilot Plant have been found to be negative for any mutagenicity and was 
found to be additionally anti-mutagenic. 

D. Clinical Phrmacological studies on medicinal plants (Appendix D) 

The safety and efficacy of the galenical preparations of twelve 
medicinal plants has been undertaken with strict adherence to the ethical 
principles of the Declaration of Helsinki on Biomedical Research In Han. 
In depth single blind comparative clinical trials on western dosage 
formulations have been conducted on the following; (I) Vitex negundo leaf 
made into tablet as analgesic and antitussive; (2) Mentha cordifolia 
leaves as analgesic (post-dental extraction, post minor surgery. 
post-hemorrhoidectomy): (3) suspension of the seed of Leucaena 
leucocephala as antihelmintic; (4) tablets of Carmona retusa leaves as 
anticolic and (5) leaves of Cassia alata as ointment for antifungal effect 
and tablets of Blumea balsamifera le~as diuretic. 

E. Utilization of medicinal plants in primary health care accomplished 
the following: 

(1) Conducted training programmes on utilization of herbal medicine in 
twelve regions of the country through seminars/workshops with 915 
participants from the Ministry of Health, MECS, MOA. 

(2) 136 seminar-workshops with an aggregate total of 8313 participants 
were conducted on per requst basis by private and government 
organizations and communities. 

(3) Several publications on herbal medicine were produced: "Manual sa 
Paggamit ng Mga Halamang Gamot" and "Guidebook on the Proper Use 
of Medicinal Plants" with translation in three dialects and Bahasa 
Indonesia language, 

(4) Evaluation of tIle regional herbal medicine programmes In six 
regions (Regions 1, 4, 5, 6, 8 and 12). i , 

" " II 

J I 
I 

I 
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(5) Tra~ning programme on bioas.ay and clinical pharmacologic tests of 
medlcinal plants for physician-trainees of the Ministry of Health 
for six months. 

F. Phytochemistry studie. on Vitex ne,undo and Mentha cordifolia have 
been started. 

G. Bioassay procedures for five medicinal plants have been established. 
Other techniques will be undertaken to determine the sensitivity and 
specificity of such method. and applicability as practical quality control 
assay of batches of medicinal plants and plant products. 

H. Pharmaceutical researches deal with the followingl 

(1) Dosage formulation of medicinal plants which are safe, effective, 
stable and acceptable. 

(2) Utilization of indigenous pharmaceutical excipients or additives 
in formulation as substitutes for imported material. 

(3) Pilot plant production of dosage forms from medicinal plants. 

(4) Seminar-workshops and training programme on the technology of 
dosage forms production. 

II. Integrated research on indigenous medicinal plants for family planning 

With funding from the Population Commission, this integrated progamme 
was launched last 1 May 1985 with the goal of finding alternative chemical 
from medicinal plants which are safe, effective "snd acceptable for family 
planning. The agencies involved are the UP System (College of Agriculture, 
Veterinary Medicine, Medicine) and the National Institute of Science and 
Technology Basic Pharmacologic/Toxicologic. 

Animal Studies includel 

(1) Lethality test to determine appropriate dose of the galenical 
preparations 

(2) Effect on estrous cycle of rats 
(3) Effect on reproduction of female rat. 
(4) Effect on reproduction of male rats 
(5) Effect on ovariectomized rat 
(6) Effect on female and male hamster reproduction 
(7) Mutagenicity Assays (Ames Test, Rec Assay, Host-Mediated and 

Micronucleus Test) 
(8) Subchronic study in rats and dogs 
(9) Teratologic study in rats, dogs 

Clinical studies will be conducted after safety and efficacy in 
animals have been satisfactorily established. 

It is the hope of researchers in these integrated programmes on 
medicinal plants that these researches would serVe not only to provide 
alternative medicines to the larger number of Filipinos who are in need, at 
the earliest possible time, but that these would also provide impetus on 
Philippine scientific research. 
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Appendix A 

INTEGRATED HEDIClMAL PLANT RESEARCH 

Need 

I. To distribute inexpensive 
medicines to the poor 
(to earn export dollars). 

II. To discover better cures; 
to support scientific 
research and the Filipino; 
to earn export dollars. 

Mission 

I. To propagate the use by our 
people of herbal medicines 
of proven therapeutic efficacy; 
to plant herbs in quantities. 

11. To study herbal medicines 
indepth; extract their active 
principles; determine their 
actions and uses; synthesize them 
chemically, if possible; 
and export the pure drug or 
pharmaceutical preparation for 
world consumption. 

PARTICIPANTS 

University of the Philippines College of Agriculture, Los Banos 

Department of Pharmacology, 
University of the Philippines College of Medicine 

University of the Philippines College of Pharmacy 

National Institute of Science and Technology 

Others: 

National Research Council of the Philippines 

Ministry of Health 

Ministry of Agriculture 

II 

[I 
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Phase II 
IMPLEMENTATION 
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MEDICAL/HEALTH PROBLEMS 

Infections 

Pneumonia 
Tuberculosis 
Malaria 
Gastroenteritis 
Schistosomiasis 

Malnutrition 

Protein lack 
Calorie lack 
Hypovitaminosis 

Cardiovascular 

Hypertension 
Heart failure 
Arrythmias 

Cancer 

Others 

Bronchial asthma 
Diabetes 
Goiter 

Amoebiasis 
Viral infections 

flu, dengue, etl:. 
Intestinal parasitism 
Skin infections 

Rheumatic heart 
Coronary hear 
Arteriosclerosis 

PHILIPPINE MEDICINAL PLANT PRIORITIES 

Mission I 

Antitussives 
Antiasthmatics 
Analgesics 
Antidiarrhoeals 
Antispasmodics 
Antihelminthics 
Antihypertensives 
Antidiabetics 
Diuretics 
Antifungals 

Mission II 

Digitalis 
Antiarrythmics 
Antituberculosis 
Antimicrobials 
Antineoplastic 
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This talk is to give a brief review on my works on Korean ginseng 
carried out in our laboratory for more than ten years. 

Korean ginseng has been understood as the anti-aging medicinal plant 
and also as one of the tonic remedies, since it has been known as the 
elixir of life in the orient ever since thousands of years ago. 

Recent studies on ginseng were concerned mainly on the chemistry and 
pharmacology of ginsenosides. Those studies on the ginsenosides were 
triggered by the publication of Brekhman's theory that glycosides in 
ginseng exhibit adaptogenic activity. When we summarize those 
pharmacological data on ginsenosides, we can easily arrive at a conclusion 
that Brekhman's adaptogenic activity theory on ginsenosides has been 
rationalized again by the evidences from the data obtained by other 
pharmacologists. Those whole pharmacological data may be summarized as 
being the tonic nature. 

The anti-aging nature of ginseng was substantiated first by our recent 
studies which was published under the article of anti-oxidant activity of 
ginseng. 

Our first approach to the ginseng was started with the in vitro 
screening test on the anti-inflammatory activity of some plant extracts. 
The inhibitory activity of plant extracts to the heat denaturation of serum 
albumin was adopted as the anti-inflammatory parameter for the screening. 

Among many plant extracts, Araliaceae and Umbelliferae, including 
ginseng, gave strong positive reactions to the in vitro test. By 
monitoring the inhibitory activity we could finally isolate the effective 
components in a crystalline state. Finally the anti-inflammatory activity 
of the crystalline substances were confirmed by routine animal experiment, 
the rat paw carrageenin edema test. At the end of structural analysis we 
found that the effective components were identical with ginsenosides Rgi 
and Re whose structures have already been eRtablished by forerunner, 
S. Shibata et. al. 

At that time, we found through literature survey that the 
phytochemical studies on ginsenoisie Rx were almost finished and many 
scientists reported also various pharmacological activities reported also 
various pharmacological activities of ginsenoides. 

Based on this background, we started to synthetize the radio-labelled 
ginsenosides which will enable us to start our metabolic studies on 
ginsenosides, one of which will enable us to start our metabolic studies on 
ginsenoides, one of the most important research fields of ginseng in a 
sense of R&D of new drug. 

Synthesis of radio-labelled ginsenosides: We established the procedures 
for the synthesis of 14C_ and 3H-labelled ginsenosides. Carbon 
fourteen was labelled to the side chain of ginsenosides Rgi by 
combination of the preparation of trisnoraldehyde by a sequence of 
oxidative deletion of isopropyl fragment from side chain and reverting to 
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l4C-labelled ginsenoside Rgl by Wittig synthesis uEing 
l4C-isoprophyl-Wittig reagent. The chemical yield of this procedure was 
fairly good but the radio-chemical yield was very poor due to poor 
incorporation of l4C-isopropyl moeity to the Wittig-reagent arising from 
the instability of 14-isopropyl-iodide. Our next approach to synthetize 
tritium labelled ginsenosides was very successful with very high 
radio-chemical yield. 

The ginsenosides-12-ketone derivatives were prepared by combination of 
partial acetylation and chromium oxide oxidation. The C13-H and Cll-H 
in the ketone derivative were easily replaced with tritium by heating in 
alkaline tritium oxide. The tritium labelled ketones could be reduced with 
Na in isopropanol to obtain the final products 3H-Iabelled ginsenosides. 
After chromatographic purification, we could obtain high yields of 
radio-chromatographically pure samples suitable for biological studies. 

Metabolic fate of ginsenosides: When 200mg ginsenosides were administered 
by intra-venous route to 2kg rabbit, more than 70% was excreted within six 
hours by renal route forming dipolar excretion Curve. Therefore retention 
of ginsenosides in body did not exceed 50mg/2kg body weight in rabbit. For 
a long time, many pharmacological data on ginsenosides have been reported 
and many scientists have had a deep interests on whether the giLsenosides 
may be absorbed from gastro-intestinal tract and then finally reach to a 
pharmacological concentration in the target organs on which ginsenosides 
were reported to play Some biological activities. In response to this 
interests, the experiments for the gastro-intestinal absorption, organ 
distribution and urinar) excretion were carried out several times after 
oral administration of H-ginsenosides to mice. Consistent data could 
not be obtained for the absorption rates, probably due to individual 
physiological variation of mice. A wide-ranging of change in the oral 
doses of 3H-ginsenosides in each experiments would be another involved 
factor for the inconsistent GIT-absorption rate, but the retention of 
radio-activity in tissue was fairly constant in each experiment 
irrespective of changes in the oral doses. When the oral doses of 
3H-ginsenosides were increased to much higher level than the theoretical 
pharmacological doses calculated based on Chinese medical dosage, the 
greater part of the radio-active substances were remained in GIT. The 
radio-chromatogram of GIT-remaining substances showed highly complicated 
pattern probably due to hydrolytic interaction of gastric acidity. 

It was very interesting that the radio-chromatogram of the urinary 
excretes from the same animsl showed only intact 3H-ginsenosides spot 
devoid of the degradation products found in GIT. By cannulation experiment 
on biliary duct, we could find that both the intact 3H-ginsenosides and 
the degradation products were absorbed from GIT, but that the excretion 
routes for them were different; the intact 3H-giosenosides through the 
renal route and the degradation products through the biliary route to the 
intestines. 
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By biliar~ duct cannulation experiments, we could also find 
absorption of H-ginsenosides was highly impeded by showing more 
of radio-activity in CIT even 26 hours after oral administration 
3H-ginsenosides. 

The organ distribution of 3H-ginsenosides was found to b~ 

that the 
than 95~~ 
of 

pancellular. The activity was found even in brain although its 
radio-activity was much weaker than that of other tissues. Based un the 
radio-activities of various tissues, the ginsenoside content retained in 
tissues was calculated to be in a range from some micro-molar to nanornolar 
concentration which is much lower than the routine experimental 
concentration employed in the in vitro biological activity tests. The 
organ distribution of ginsenosides was also quantitatively estimated in the 
laboratory of Professor U. Sankawa of the University of Tokyo by 
radio-immunoassay procedure which was developed in collaboration with us. 
This result showed also a similar tendency to the data obtained by our 
radio-activity tracer studies. 

The chemical natures of the degradation products in GIT were studied 
also in our laboratory. The C-20-g1ycosyl group was removed at the initial 
stage and then the chemical modification progressed to product C-25 
hydroxyl compound by hydration of the C-24 olefinic bond of the glycosides. 

Anti-oxidant component of ginseng; Our new research topics on ginseng, the 
studies on the anti-oxidant components of ginseng, were created in our 
laboratory in 1977, based on the Brekhman's report that the adaptogenic 
activity of Eleutherococcus senticosus is believed to come from some 
lignane glycosides which belong to phenolic substances. It was very 
interesting that the same adaptogenic activities were reported from the 
effective components of different chemical natures; one from dammarane 
triterpene glycosides and the other from phenolic substances, although both 
plants belong to the same taxonomic family. In order to understand the 
pharmacological significance of biologically active anti-oxidant 
substances, let us have a brief summary on the gerontologist's view on 
cellular aging. 

Living cells produce very reactive and harmful free radical oxygen 
species such as singlet oxygen, superoxide anion and hydroxy radicals in 
parallel with the consumption of oxygen for their respiration. Although a 
greater part of them are quenched by some self-protective sytem, a part of 
them leaks from the system and attacks the unsaturated fatty acids in 
various biomembranes, leading to the production of lipid peroxides and 
finally resulting in the decreased vital efficiency of the cell. Once 
again a greater part of lipid peroxides is reduced to less reactive 
hydroxyacids, but a part of them leaks from the system and decomposes to 
produce highly reactive malondialdehyde. 

This binds nonspecifical1y to nearby biomacromolecules such as enzyme 
to produce so called lipofuscine pigment which will be accumulated in 
living cells in parallel with cellular aging. The membrane damage caused 
by those free radical chain reaction products, and the protein binding of 
malondialdehyde are believed to be the cause of various geriatric 
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diseases. Based on these backgrounds, the gerontologists assume 
biologically active anti-oxidants to be the anti-ageing agents. 

Our first approach to the studies on the anti-aging drug was started 
from the screening on free radical quenching activities of 120 crude drugs 
and some cereal extracts, using diphenyl picryl hydrazyl (DPPH) as the free 
radical reagent. Almost more than 40% of plant extracts showed strong 
quenching activities. 

This widespread distribution of free radical quenching substances in 
the plant kingdom is very suggestive of the possible role of Chinese 
medicine which shows sometimes a dramatic therapeutic response to geriatric 
diseases. 

It was very difficult to select any plants from our in vitro screening 
data for our phytochemical studies to isolate the free radical quenching 
components, since flavonoids and tannins which are widely distributed in 
the plant kingdom seem to exhibit free radical quenching activity in 
in vitro experiments. 

In the subsequent approach, we selected 30 herbal drugs as the 
candidates for anti-oxidant activity screening test by animal experiments, 
reviewing Chinese Materia Medica Book in which tonic of anti-aging activity 
were strongly suggested. 

Pharmacological doses of plant extracts were fed to mice and then 
acute toxic doses of 50% ethanol were administered orally to induce lipd 
peroxidation. The animals were killed twelve hours after ethanol 
administration and the livers were removed for the assay of lipid peroxide 
content by Masugi's TBA-value procedure. 

Some of the plant extracts including Panax ginseng showed strong 
inhibitory activities on the lipid peroxidation by ethanol intoxication. 
Animals for blank test group showed TBA-values of around ten units, and the 
ethanol group thirty-eight units, whereas the animal group treated with 
ginseng extract only twelve units. This dramatic biological data prompted 
us to isolate the effective components of ginseng, monitoring the 
anti-oxidant activity by the animal experiment. 

The ether soluble acidic fraction and butanol soluble glycosidic 
fraction showed the strong activity whereas the ether soluble neutral 
fraction and highly polar water soluble fro were devoid of the activity. 
The ether soluble acidic fraction was further purified to obtain the active 
substances in a pure crystalline state by silica gel column chromatography. 

They were identified as simple substances maltal, salicylic acid, 
vanillic acid and p-coumaric acid. Strong anti-oxidant activities of the 
former three crystalline substances were confirmed by the same animal 
experiments but p-coumaric acid was devoid of the activity. However. 
maltol was found only in the extract of red ginseng and the other 
components were found in the extracts of both red and white ginseng. This 
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probably suggests that maltol is the artefact product produced by heat 
treatment of ginseng during the red ginseng manufacturing process. still 
many other phenolic substances were detected on TLC, but these were not 
isolated yet. 

Although the complete elucidation of chemical identities of the 
anti-oxidant components in ginseng is still awaiting further studies, we 
are assuming the phenolic substances to be the effective principles of the 
anti-oxidant activity of ginseng. Noteworthy was the fact that none of the 
purified ginsenosides showed anti-oxidant activity both in vitro and 
in vivo animal tests whereas the semipurified ginsenoside samples shows 
strong actIvIty. This must be due to the contamination of the impure 
ginsenoside samples by the phenolic substances. 

We are still trying to isolate some phenolic glycosides from butanol 
soluble fraction which is highly active in our anti-oxidant activity tests 
by animal experiments. 

In the Chinese Materia Medica Book we can find that ginseng is 
contraindicated with iron. Actually folkloric customs eliminate all 
iron-made tools in the processing of ginseng including decoction and 
peeling fresh ginseng. These folkloric customs are very suggestive for our 
understanding of the real character of the active principle of ginseng. 

In order to Bee whether the folkloric experiences are reproduced in 
our modern molecular pharmacological experiments, we added a very small 
amount of ferric ion in the extraction process of ginseng instead of using 
iron vessel. It was found that the anti-oxidant activity in the animal 
experiment, which was treated with the extract containing ferric ion, was 
considerably decreased. 

The anti-oxidant activity mechanism of phenolic substances: When we 
incubate liver homogenate, the lipid peroxide content is gradually 
increased in proportion to incubation time due to the activation of 
NADPH-dependent microsomal system for lipid peroxidation. This increase 
was dramatically enhanced when a small amount of ferric iron was added to 
the homogenate. This dramatic increase was completely blocked by the 
concomittant addition of two mol equivalent of maltol. It was also found 
in our laboratory that maltol and ferric ion form a stable chelate with the 
binding ratio of two to one. Thus formation of a stable 
maltol-Fe++++-chelate may be considered as the mechanism of anti-oxidant 
activity of maltol which deprives effectively the ferric ion from ADP-Fe 
complex that plays as the initiation factor in the free radical chain 
reaction of microsomal system. 

Anti-fatigue activity of ginseng: The anti-oxidant actlvlty of ginseng may 
be somewhat concerned with other pharmacological activities which have been 
repeatedly reported as the ginseng efficacy by others~ Such activities are 
as follows: (1) protection from radiation injury (2) protection of liver 
from drug (3) prevention of hangover symptoms (4) anti-fatigue activity (5) 
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anti-artherosclerosis and (6) anti-thrombosis, etc. Here we can have a 
question on whether those activities are arising from ginsenosides or from 
phenolic substances. It is very difficult to give a decisive conclusion at 
present, but I will give very suggestive data on this problem. 

Twenty years ago, Brekhman 1.1. reported the anti-fatigue activity of 
ginseng and panaxosides evaluated by the increase of swimming time of 
mice. In our laboratory we reexamined the anti-fatigue activity of ginseng 
and ginsenosides by the Same swimming test as Brekhman did. The 
anti-fatigue activity distribution in various fractions of ginseng extract 
was very similar to that of anti-oxidant activity in the ginseng 
fractions. Brekhman'. anti-fatigue activity was repoduced in our 
experiment on the ginseng extract and impure ginsenoside samples, but not 
on any purified ginsenosides which were isolated in our laboratory by 
repeated crystallization. 

On the other hand, maltol and phenolic acids isolated as the 
anti-oxidant components of ginseng were strongly active in the prolongation 
of swimming time. 

Conclusion: The efficacy of ginseng is found in the old Chinese Materia 
Medica Book ({o\' t~"-n.). 

i.~n.~ I 'Wn~ I ').t~at. I .Jt."l,'t-! ,~~f~ ,B~ fl ~ 'e~~ I ~1\II..\1fJl~~ 
Of these many kinds of efficacy, the last one could be explained in a 
modern scientific expression through our finding on anti-oxidant and 
anti-fatigue activities of phenolic substances in ginseng. We are assuming 
that some pharmacological activities reported yet under the name of 
ginsenosides may be due to the direct or indirect consequences of 
anti-oxidant activity of phenolic substances contained as impurities in 
ginsenoside samples. Therefore we are not considering ginseng as being a 
stimulant or depressant to some particular function but rather as being a 
clearing substance for the unwanted sludges produced by abnormal oxidation 
in the cell. 
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In China, herbal medicines have long been used in clinical treatment. 
Those herbal medicines are extremely popular in our country, not only in 
the big cities, but also in the small towns and villages. Here I would 
like to take this opportunity to introduce certain evident effects obtained 
from treatments of several kinds of disease. 

1. Hyperlipidemia 

Tfpha anlu8tata (TA), a commonly used herbal medicine and the chief 
ingred1ent in the ancient prescription - Shi Xiao powder ('R. ~ a ) 
has the action of activating blood flow and causing hemostasic. Since 
1975, Hunan researchers have studied the effect of TA on 330 patients with 
hyperlipidemia arranged at random with control group (administered with 
placebo and clofibrate). The results showed: (1) TA and its fat-soluble 
extract (A3) can decrease triglyceride (TG) and cholesterol (TC) in the 
serum. Striking difference was observed between the TA, A3 and placebo 
group (p(0.05). Yet no significant difference was noticed between the TA, 
A3 and clofibrate group (p)0.05). (2) In the course of treatment, TA and 
A3 showed no side effect and thus proved better than clofibrate. In the 
animal experiments, A3 not only decreased TG and TC but also increase HDL-C 
level. The experiments of acute and sub-acute toxicity showed that A3 has 
no toxicity, which accords completely with the results of clinical 
observation. 

The first Affiliated Hospital of Beijing Medical University observed 
the therapeutic effect of cultivated Cordyceps sinensis (~~~~~~ ) 
on hyperlipidemia by a double blind, randomized placebo control trial. 
This Cultivated Cordyceps in the cultivated product of strain Cs 4 isolated 
from Cordyceps Sinensis. 273 cases of primary hyperlipidemia were studied. 
The duration of observation was 1-2 months. TC blood level was lowered by 
17.5% after 2 months treatment (p<O.OOl). The percentage of patients who 
had their TC blood level lowered ~ 10% as compared with that in the 
pretreatment stage was 61.2% (p(0.005). TG blood level was lowered by 
9.9% after 1 month treatment (p(0.05). The percentage of patients who had 
their TG blood level 10wered~20% as compared with that in the pretreatment 
stage was 56.7% (p,O.OOl). HDL-C blood level was increased by 27.2% after 
two months treatment. The percentage of patients who had their HDL-C blood 
level increased 10% as compared with that in the pretreatment stage was 
76.2% (p(0.05). No serious side effect was observed. 

In our department the effect of alcoholic extract of prepared Radix 
polygoni multiflori (~~,~ ) on preventing atherosc1eorsis in Japanese 
quail was also proved. Male Japanese quails (Coturnix ~aponica) were 
divided into 3 groups and given atherosclersis inducediet containing 1% 
cholesterol and 20% fat for 6 weeks. Different dosage of alcoholic extract 
of prepared Radix po1ygoni multif10ri was given to different groups at the 
same time. The results showed that this herbal medicine could raise plasma 
HDL-C/TC ratio, reduce plasma TC, FC, TG level significantly, inhibit quail 
hyperlipidemia, and retard development of atherosclerosis. There was a 
relationship between dosage and effect. 
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2. Sick sinus syndrome (SSS) 

In the past several years, our clinical research has proved that the 
Higenamine, d1-Demethylcoclaurine, an active ingredient of Aconitum 
carmicheali (~~ ) can have the action similar to isoproterenal 
(fil-stimu1ating drug) and have the exact effect of raising heart rate on 
SSS patients. In recent years, the Cardiology Institute of Chinese Academy 
of Medical Sciences made 'further clinical study in nineteen patients with 
SSS, eight patients with second degree and two with third degree 
atrioventricular (AV) block. Higenamine was administered by intravenous 
drip at a rate of 12.5 to 50 pg per min. Left ventricular ejection 
fraction (LVEF), which was determined in fifteen patients by using nuclear 
stethoscope and 113mln, increased from an average of 45.7+9.7% to 
63.3+13.9% (p(O.OOl). The heart rate increased from an average of 44.3 to 
64.3-beats/min. In other cases, the rhythm was unchanged. The slight 
side effects of ventricular premature beats and anaesthesia of tongue were 
found in a few patients. Suzhou Medical College researchers made an 
observation of clinical electrophysiological studies on Higenamine in SSS. 
The results showed the effects of Higenamine 25 pg/min. on the heart rate, 
sinoatrial conduction time (SACT), sinus node recovery time (SNRT), 
corrected sinus node recovery time (CSNRT) and atrioventricular (A-V) 
conductive abilities were evaluated in twenty-two patients with SS by 
transesophageal atrial pacing. Fifteen minutes after intravenous 
administration of Higenamine, heart rate increased (52.7+6.7 to 
66.6+8.7BPH, p(O.Ol) while SACT, SNRT and CSNRT decreased significantly 
(136:6+40.5 to 113.1+32.4 ms, p 0.01; 2,389.1+964.6 to 1,379+252.9 ms, 
p 0.01; and 1,232.7+977.2 to 460.9+271.3 ms, p(O.OI; respectively). 
Higenamine caused a significant dec~ease both in P-R interval at sinus 
rhythm and in A-V conductive time at atrial pacing. The pacing rate at 
which the Wenkeback's A-V block occurred went up from 126+18 to 
144+12 BPM. These results suggested that Higenamine could increase the 
automacity of sinoatrial node, improve sinoatrial conduction and promote 
A-V conduction. All these effects are beneficial in the treatment of 
patients with SSS. 

3. Premature systoles and paroxysmal supraventricular tachycardia (PSVT) 

In recent years, we have made some clinical researches On premature 
systoles treated with alkaloids of Corydalis yanhusuo (~~ ~ ) 
by double blind randomized control and cross comparison for the observation 
of therapeutic effect by using Al (the component of alkaloids dissolved 
in water of £. yanhusuo) or All (the component of alkaloids of 
£. yanhusuo) and placebos. AI and All were injected with a stepped-up 
dosage according to groups. Twenty-four hour dynamic ECG were recorded for 
each patient before and after medication. It was considered to be 
effective only when the premature systoles could be reduced to more than 
50%. We found it was effective in 12 of 20 cases with PVC and 1 of 12 
cases with PA-JC by AI' but only 1 of 24 cases by placebos. AI could 
decrease heart rate and diastolic pressure and prolong Q-T interval. 10 of 
14 cases with PA-JC and 4 of 15 cases with PVC were effective with IV AI. 
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but not effective with placebos. Slight widening of P. QRS and 
prolongation of P-R, Q-T intervals were observed with All. The 
dose-response curves showed that more than 3l.5mg of AI and more than 
278mg of All were effective dosage for the control of PVC and PA-JC 
respectively. The maximum effects of both were set in about five minutes 
after injection, and vanished within 40 to 60 minutes. 

Shanghai Longhua Hospital has made an open type monophase sequential 
analysis of emergency treatment of PSVT with injection of Qingpi 
(Pericarpium citri reticulati viridis: ~ ~ ). Qingpi was injected 
intravenously 0.5-1 ml (~lg7ml) as soon as the attack of PSVT was 
diagnosed, ECG and blood pressure were measured simultaneously. According 
to the results of treatment of each patient as experimental line was drawn 
in the chart. As the chart showed, in the 6th case the experimental line 
almost crossed the upperboundary. The point demonstrated that Qingpi 
injection had significant effect on the conversion of PSVT. The mechanism 
or therapeutic effect of Qingpi injection was considered to be as follows: 
Qingpi injection elevated blood pressure stimulating the baroreceptors in 
carotid sinus and aortic arch, and excited vagus nerve as a reflex action, 
so that PSVT was converted into sinus rhythm. 

4. Coronary Heart Disease (CHD) 

We have carried out a series of clinical studies on CHD treated with 
CH-II for more than 24 years. In recent years, we made Llinical research 
on therapeutic effect of purified CH-II tablets in 122 cases of angina 
pectoris by double blind randomized control and cross comparison. The 
outside appearance and dosage of purified CH-II (made of the effective 
extracts of five herbs: Salvia miltiorrhiza, Radix paeoniae rubra, Rhizoma 
ligustici chuangziong, Carthamus tinctorius and Dalbergia odorifera 
( ~~ ~ ) and placebo were the same. The anti-anginal effective rates 
were 80.4% and 16.1% respectively (p<O.OOl). The results obtained from 
the above clinical research showed that the purified CH-II tablets actually 
had certain effect on such cases. After the completion of the therapeutic 
process, the degress of angina pectoris of both groups were measured and 
found that they were basically the same, thus they were comparable. 

Our clinical research also showed that CH-II injection could have the 
reducing effect on plasms Beta-thrombo-globulin (;S-TC) in aged patients 
with CHD. f9 -TG, a platelet-specific protein, is released from 
~ -granules during platelet activation. The concentration of ~ -TG was 

determined using the radioimmunoassay KITs (Amersham Corp.) in 50 healthy 
subjects and 49 patients with CHD.CH-II injection, which possesses the 
function of activating the blood circulation to eliminate blood stasis, was 
randomly used in aged patients with CHD and its effect on plasma j9-TG was 
studied. The results showed that concentration of plasma}9 -TG decreased 
from 57.19+7.11 to 49+6.83 ng/ml (p(0.05) after intravenous infusion of 
CH-II injection, while the placebo did not show significant effect on the 
jB-TG level (from 54.31+8.20 to 53.38+6.83 ng/ml) after intravenous 
infusion. 
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The effects of this compound prescription of blood-activator and 
tetramethylpyrazine (one of the alkaloids of Rhizoma ligustici chuangziong) 
on the biosynthesis of TXA2 have been studied with radiochromatography, 
radioautography and radioimmunoassay techniques in our experimental 
research. The results showed that both the compound prescription and 
tetramethylpyrazine could inhibit the biosynthesis of TXA2 synthetase but 
not on that of cycloxygenase. The d-catechin, one of the active 
ingredients of Radix paeoniae ruhra, also has similar action mentioned 
above. 

5. Retarding the aging process 

Although there are no elixir herbs to prolong life indefinitely, yet 
herbal medicines can make aged person live in comparative good health. For 
this purpose, several institutes have carried out the researches on 
retarding aging process in China. The clinical and experimental studies on 
the effect of the retarding aging process of Qing Court Shou Tao Pill 
(~ft't·~~\::lt.) was observed by our department. This prescription was a 
recipe during the reign of Emperor Qian-long. It is made of eight herbs 
such as Galangal fruit, walnut partition, wolberry fruit, Rehmannia root, 
etc. and has the effect of tonifying the "kidney-zang" and replenishing the 
vital energy and blood. It has been proved by 157 cases of clinical 
application for the aged and pre-aged that it can reduce the symptoms of 
aging due to "kidney deficiency", the results being superior to the 146 
cases of VE therapy (p < 0.05). The Shoutao Pi 11 can also lower the serum 
lipid eroxide concentration of the elderly, improve the Ell/Cu ratio of the 
hair and raise the efficiency of the scope of memory. In the experiment on 
the production of lipidperoxides of rat liver homogenous in vitro, we found 
that it had the effect of inhibition, thus eliminating the superoxide anion 
radical. In quail life-expectancy experiment, the average life-span of the 
aged male quails could be prolonged by adding 0.5% Shou-tao powder in their 
daily meals, the effect of which was superior to VE (p(0.05). 

Clinical and experimental studies on Qing Court Basisn Powder 
('~lt J\~<L.\~,) for the treatment of elders "Spleen-Zang-deficiency" 
symptom-complexp.s and improvement of small intestinal absorption function 
were also conducted. 

This is a Qing Court set prescription which Emperor Dowager Ci-Xi was 
fond of taking. It consists of eight herbs such as Lotus seed, Job's tear 
seed, Chinese yam, Ginseng, etc. and has the effects of replenishing the 
IlSpleen-Zang", strengthening the stomach and vital energy and regulating 
the digestive function. It has been proved by 166 cases of 
"Spleen-zang-deficiency" symptom-complexes of those over 60 that its effect 
is superior to the control observation of 144 cases treated with 
pancreatin, yeast and VB6 powder. It can raise the urinary excretion 
rate of xylose and the concentration of serum carotene. The above showed 
it can 
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promote the amall inteatinal abaorption function. By using Basian Powder 
as experimental _dication for the Wiatar rat "Spleen-deficiency" model 
induced by 20% rhubarb, we noticed that it could promote the repairing 
function of the mucosal epithelial cell of the atomach and duodenum when 
observed with a acanning electron-microacope. 

To aum up, there lies a great potentiality in treating and preventing 
disease by administering herbal medicines. It has been shown that herbal 
medicines have evident effects in curing neonatal and infantile hepatitis 
syndrome, leucopenia, bronchial asthma, chronic atrophic gastritis, chronic 
nephrotic disease, etc. We are now striving for the clinical and 
experimental studies of herbal medicines, so as to elevate them to the 
level of a highly developed scientific standard, thus becoming an undivided 
part of today's world of medicine. 
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1. Historical review of traditional medicine in Japan 

The system of Kampo was initially introduced with Buddhism to Japan in 
the 6th Century by way of Korea. In the 7th Century, this system of 
medicine was brought by a Japanese envoy to China during the Iung Dynasty. 
For about one thou. and years, this medicine had played an essential role in 
medical care in Japan until the government of the Restoration of 1868 
accepted modern German medicine. After that, the number of physicians 
belonging to traditional Chinese medicine decreased constantly, and reached 
less than one hundred around 1920, because this medical system had been 
excluded from the education curriculum of medical college since 1885. 

However, a few physicians who recognized the importance of this system 
of traditional medicine inherited the system and instructed it to next 
generations. We have to remember the fact that not a few people in our 
country have supported this system of medicine and Kampo medicine has 
proved worthy of their trust. 

In 1976, as a result of of the efforts of Dr Iakami, then President of 
the Japan Medical Association, over 60 kinds of extracts of Kampo formulae 
were introduced into the National Insurance Scheme. The number of formulae 
has since increased, so that about 120 kinds of extracts are now available 
in Japan. The medicinal plants constituting those formulae are also 
acceptable in the Insurance Scheme, so it is possible to prescribe at any 
rate for decoction. Although prescriptions are placed under the 
limitations of the Insurance Scheme, usage in combination with modern 
medicine is principally not restricted. 

2. Recent situations of Kampo medicine in Japan 

In 1976, when Kampo medicines were introduced into the National Health 
Insurance Scheme, the total expenditure on pharmaceuticals for health care 
was about JYE2 trillion (about US$8.3 billion), while the production of 
Kampo medicines amounted to about JYE3 billion (about US$12.5 million), 
i.e., only 0.15% of the total expenditure. In 1983, these had increased to 
JYE3.4 trillion (US$14.6 billion) and JYE36 billion (US$150 million), 
respectively. This year, the production of plant medicines accounted for 
about 1% of the total expenditure on pharmaceuticals. 

This rapid increase in the production of plant medicines indicates 
that the use of Kampo medicine has become widespread in this country. 

This conclusion is supported by the data shown in Figure I, which 
shows the results of four questionnaires conducted by the medical journal 
Nikkei Medical. This survey was performed on about 4000 clinicians. 
Unfortunately, because the questionnaire recovery rate was only 10% to 20%, 
the results cannot be considered very reliable. However, the data indicate 
that the number of clinicians using Kampo medicines in some way in their 
daily practice has increased steadily, amounting to 42.7% of respondents in 
1983. 
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Figure 1. Proportions of physicians employing Kampo medicine 

According to a survey conducted to investigate the application of 
Kampa medicines, the ten diseases most often treated with Kampa medicines 
consisted of common diseases including nonspecific disorders, climactic 
disorders, common cold, allergic disorders and hepatitis. The proportion 
of treatments represented by these ten diseases has decreased slightly year 
by year, suggesting that the range of diseases treated with Kampo medicines 
has increased. 

In recent years, a great number of reports on clinical experience with 
Kampo medicines have been presented at a study meeting of the Japan society 
of Oriental Medicine or the Medical Bnd Pharmaceutical Society of Wakan 
Yaku Sino-Japanese medicinal plants, the Japan Primary Health Care Society 
or even in the meetings of western medicine organizations, such as the 
Society of Gastro-entero1ogy, Hepatology or Urology. This indicates the 
increasing importance being attached to Kampo medicine in the field of 
primary health care in Japan. 

Furthermore, these medicines have been proven to be useful at 
secondary me,tical institutes including university and prefectural hospitals. 

One example which illustrates the role of traditional medicine in 
health care at secondary hospitals is its use at Toyama Medical and 
Pharmaceutical University. 
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Table 1 summarizes the number of patients who visited various 
departments of this hospital. The number of outpatients who attended the 
department of Chinese medicine averaged 59 daily and 1200 monthly. This 
was about 9% of all outpatients. These figures were comparable to those 
for one division of the Department of Internal Medicine. 

Table 1. Number of patients at Toyama Medical and Pharmaceutical University 
Hospital in 1983 

Department InEatients OutEatients 
Total Per day Total Per day 

Int. Med. 1 15 594 43.9 14 350 48.2 

Int. Med. 2 16 278 44.5 18 009 60.4 

Int. Med. 3 18 082 49.4 14 416 48.4 

Dermatology 3 311 9.U 11 132 37.4 

Pediatric~ 10 349 28.3 11 659 39.1 

Surgery 1 1& 234 44.4 5 055 17.0 

Surgery 2 16 737 45.7 6 345 21.3 

Orthopedics 17 973 49.1 14 723 49.4 

Otology 9 564 26.1 13 325 44.7 

Chinese Med. 7 786 21.3 17 776 59.7 

Since the patients who attended the department had already received 
primary screening by physicians. their diseases were somewhat different 
from those of primary care patients. Briefly, they had collagen diseases, 
allergic disorders, neurodegenerative disorders, functional 
gastrointestinal disease or higilly resistant skin disorders. 

Table 2 summarizes the reasons for the use of Kampo medicine 1n the 
patients who have attended the department. 
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Table 2. Classification of reasons for use of Kampo medicine 

I. No effective western treatment available because of: 

A. difficulties in establishing a diagnosis, e.g., pyrexia of unknown 
origin, nonspecific disorders, a typical pain, unexplained weight 
loss; 

B. lack of effective treatments, e.g., neurodegenerative disorders, 
liver cirrhosis, chronic hepatitis; chronic obstructive airway 
disease. 

II. Difficulties in application of western medicine because of: 

A. drug sensitivity, side effects, etc.; 

B. multifocus or mUltisystem disorder in which treatment for one 
organ exacerbated others; 

C. patients' distrust of modern medicines or liking for traditional 
medicines. 

It is nOw importanL to look for the reasons why satisfactory results 
were obtained with Kampo medicines in these patients. 

The answers to this question may be obtained by examining the 
differences between the basis of modern European medicine and that of 
Chinese medicine. 

Modern European medicine makes its diagnoses on the basis of 
substantiated cytropathological theory. However, because the living body 
is divided into such small parts and understood so analytically, the 
organic nature of the whole body tends to be forgotten and "reparative 
health care" is that of patient who visits the departments of internal 
medicine, ophthalmology and orthopedic surgery of one hospital and 
receiving medication in each department, leaves the hospital with an 
incompatible mixture of drugs. Even when the patient visits only the 
department of internal medicine, he will always receive a range of drugs if 
lesions are noted in several viceral organs. 

In Chinese medicine, however, the living body is considered as one 
small universe, and measures are taken to cope with it on the basis of 
phenomenology. When lesions are noted in various visceral organs, the 
strain in the body leading to such lesions is recognized and measures are 
taken to cope with it. When a patient has headache, insomnia and 
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gastrointestinal function is considered hi. basic pathology and measures 
are taken against it, resulting in improvement of the various associated 
symptoms. 

In other words, traditional Chinese medicine is characterized by the 
recognition of the sho "conformation", based on the Yin and Yang 
principles, in which the individuality of patients is considered very 
important. 

At anyone time, a patient's conformation consists of signs and 
symptoms. Because individuals' constitutions differ, their responses to 
the same pathological process will also differ; for example, infection with 
the same pathogen may not produce an identical clinical picture in two 
different patients. 

It follows from this that a patient's conformation will change as his 
illness progresses. 

Thus conformation is identified on the basis of the phenomenology of 
the interaction between the pathological process and the patient's inherent 
constitution. 

On the basis of this concept, we can treat pathologic conditions of 
unknown etiology, such as a typical facial pain or general malaise. 

And when we are thinking about the clinical evaluation of this system 
of medicine, it should classify the conformation of testing formulae prior 
to the investigation. 

3. Clinical research on traditional medicine in Japan 

The pathological, physiological and mathematical approach to the Kampo 
medicine has been focused in our Department. The analytical approach means 
re-evaluation or re-estimation of the classical concepts of the Kampo 
medicine by using computers. We have performed multivariate analysis of 
the signs and symptoms of "oketsu" (~.11b..) syndrome which is a concept of 
blood stasis or stagnant state in the Kampo medicine. And we have 
presented diagnostic criteria of the syndrome. Professor Y. Oshima and his 
colleagues in Saitama Medical College have also re-evaluated the concept of 
Kampo medicine by using computers. 

I would like to introduce to you the process and results of our 
investigation on the "oketsu" syndrome. Various factors are thought to 
contribute to the development of "oketsu" syndrome, which basically amounts 
to some degree of inhibition of the peripheral circulation of the blood. 
Dr Y. Shibasaki explains that "Oketsu is a condition whereby the normal, 
smooth flow of blood is congested, resulting in sluggish circulation". 
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A special report form was designed for this complex research project 
to keep a regular record of the change in 30 symptoms that occurred during 
the treatment. These included "subjective symptoms" and "clinically 
observed symptoms", as well as the "severity of Oketsu". The criteria on 
which this form was based were put forward by 3 Kampo doctors and each 
doctor was tested separately. Having found the criteria to have been 
accurately ordered, the form was then used by each of these doctors in 
their separate consultations with patients comprising the card. This study 
was based on the long-term observation of 306 patients at the Sino-Japanese 
(Kampo) medical clinic of Toyama Medical and Pharmaceutical University, 
among which were a high proportion suffering from such chronic and complex 
illness as collagen disease and bronchial asthma. 

Data concerning the subjective and objective symptoms were processed 
by a computer, and a mUltiple variate analysis was carried out. This 
involved multiple regression analysis, principle component analysis and 
discriminant analysis. In males, the highest multiple correlation 
co-efficient was obtained by consideration of: (1) resistance to the right 
of the navel (2) dark rings around the eyes (3) dark discoloration uf the 
gums (4) resistance to the left of the navel and (5) susceptibility to 
subcutaneous bleeding. 

From the results obtained through three analytical methods mentioned 
above, we were able to establish the order of significance of such symptoms 
in the diagnosis of "oketsu" syndrome. Symptoms that were given a score of 
ten points were those which came up more than twice in the mUltiple 
regression analysis and that formed the No. 1 axis in discriminant 
analysis. Five points were given to the items seen to typify the groups 
into which they were categorized by principal component analysis. Finally, 
out of respect for principal component analysis, two points were given to 
the remaining symptoms that did not fall into any of the groups. The 
illness were the" evaluated on the basis of (1) twenty points and less 
indicating non-"oketsu" (2) twenty-one points and above indicating 
lIoketsu" state an (3) forty points and over indicating severe "oketsuu • 

The diagnostic criteria of "oketsu" syndrome is one of the analytical 
approaches to the Kampo medicine. We have been revealing pathological and 
physiological aspects of some concepts of the diseases in Kampo medicine. 
Finally, as an example of our retrospective analysis of efficacy of the 
Kampo medicine, I would like to present clinical trials to uremic state by 
using Kampo medicine. 

The hypothesis we adopted i. primarily based on the Yellow Emperor's 
Classic of Internal Medicine, in which the basic function of the kidney is 
thought to be "potentiation of life energy". It thus at the root of 
technical capacities and/or the development of directed emotions. The 
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kidney store structive potential and is consequently considered the root, 
seat or foundation of the inborn constitution or as individual's life. 
This organ has a fire of life which warms up the body fluid. While the 
most evident function of the spleen is the assimilation, transformation and 
distribution of the energies entering the body as food, it also maintains 
the balance between all energies and functions, and is considered the "seat 
of constructive energy" and the "root of the acquired constitution". 

From the viewpoint of the inductive and synthesis modes of cognition 
in Kampo medicine, dysfunction of the kidney is also combined with a 
dysfunction of the spleen. Repair of the function of the spleen causes 
improvement in the ability of the kidney to function normally, and vice 
versa. 

Concerning the uremic state in the modern Western medicine, it is 
through the dysfunction of the kidney primarily and of the spleen from the 
viewpoint of Kampo medicine. Consequently, there are two ways to approach 
the uremic state, one is treating the kidney directly and the other is 
treating the spleen first. 

We adopted "Wen-Pi·-Tang" (WPT: ·~~IlIf;~ ) in this trial. This formula 
of Kampa medicine was first described in the textbook "Quian-Jin-Pao" in 
about 652 A.D. The name of this formula means "prescription for warm-up 
and encourage the function of the spleen". As mentioned above, a 
dysfunction of the kidney causes a cooling of the viscera so that it is 
required first to warm-up the spleen and kidney before treatment of the 
kidney dysfunction. 

This formula has been used for severe forms of diarrhea and its 
composition is as follows: ginseng 3.0g, ginger 3.0g, licorice 3.0g, 
aconite 0.5-4.0g, rhubarb O.5-4.0g. Each drug is mixed with 60 ml of water 
and boiled down to 300 mI. The decoction is administered three times a day 
before meals. 

Twenty-two cases of uremic patients have been investigated in our 
department of Sino-Japanese (Kampo) medicine during the last three years. 
The details of the underlying disease of the patients are chronic glomerulo 
nephritis, nineteen cases and cystic kidney, three cases. The average 
duration of the illness is 13.3 years. 

Medication programme: following the washing out period for two weeks, 
a decoction of rhubarb (initial dose; O.5g/day) was administered solely 
during four weeks and then changed to WPT. 
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Levels of BUN decreased significantly following Kampa treatment 
(Figure 2). There is no significant change in serum creatinine values 
during the examination period. 
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Figure 2. Changes in BUN levels after the Kampa treatment 
in uremic patients 

The levels of inorganic phosphate in serum decreased significantly 
after two to eight weeks from the beginning of the treatment, while the 
serum calcium levels did not change during the examination period. 

The levels of guanidino compounds estimated by HPLC showed significant 
decrement of methyl guanidine~ The decreasing rate of serum 
methyl-guanidine compared with initial values was 35% at four weeks, 37% at 
six weeks and 30% at eight weeks after initiation of Kampa treatment t 

respectively. We found no significant change in serum guanidino-succinic 
ae id . 

Recently, effects of WPT on the uremic state in rats have been 
investigated by Professor H. Oura and his colleagues. They have revealed 
metabolic actions of WPT using adenine induced renal failure that the 
formula inhibits urea synthesis from amano acids, and accelerate the 
glutamin synthetase which promote the reaction of NH3 to glutamin. 



- 128 -

Annex 13 

Professor I. Nishioka of the Kyushu University reported that one of 
the active substances in Wen-pi-tang is rhatannin (one of the components of 
rhubarb). 

The results obtained revealed that WPT has a potentiality to reduce 
methyl guanidine levels not accompanied with reduction of serum creatinine 
levels, which means that some substances inhibit the bio-synthetic pathway 
from creatinine to methyl-guanadine. Professor Nishioka has also suggested 
that the active substance is not rhatannin but low molecular weight 
substance. 

The results are not so dramatic as seen in the experiments in rats, 
however, when we think about the fact that there are no established 
procedures in modern western medicine for the treatment of chronic renal 
failure, it is meaningful that the Kampo treatment brought favourable 
results under these conditions. 

We are now planning to accumulate more patients and estimate the 
effects through a long-term trial. 

As mentioned above, the present situation of traditional Kampo 
medicine has been proceeding well in Japan. However, I cannot be satisfied 
with the present state of this system of medicine. I believe complementary 
development will be achieved only once it is introduced into the formal 
medical educational system. 


	Blank Page



