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SATURDAY, MARCH 24, 1990

8.30-9.30 a.m.

9.00 a.m.

Registration, Florentine Room, Congress Hotel, Chicago

Breakfast Buffet, Florentine Room, Congress Hotel

Florentine Room, Welcome and Opening Remarks

Geoffrey A. Cordell (Head, Department of Medicinal Chemistry
and Pharmacognosy, College of Pharmacy, University of Illinois
at Chicago)

Karen R. Hitchcock (Vice Chancellor for Research, University
of Illinois at Chicago)

Michael E. Johnson (Associate Dean for Research and Graduate
Education, College of Pharmacy, University of Illinois at
Chicago)

INVITED PAPERS - Session I - Presiding - Jack L. Beal

9.15-9.30 a.m.

9.30-9.45 a.m.

9.45-10.00 a.m.

10.00-10.15 a.m.

10.15-10.30 a.m.

10.30-11.00 a.m.

James D. McChesney, University, Mississippi, "The Center for
Technological Development of Natural Products"

Walter H. Lewis, Norman R. Farnsworth, Marvin H. Malone and
Memory P.F. Elvin-Lewis, St. Louis, Missouri, Chicago, Illinois
and Stockton, California, "Medical Ethnobotany of South
America"

Uway W. Mayhar, John S. Burley, Charlotte Gvllenhaal and
Djaja D. Soejarto, Bogor, Indonesia, Cambridge, Massachusetts
and Chicago, Illinois, "Medicinal Plants of Seberida (Riau
Province, Sumatra)"

M. Tin-Wa, Thin Thin Wah and Rainer W. Scora, San Francisco,
California, "Traditional Medicine and Medicinal Plants of
Burma"

Memory Elvin-Lewis, St. Louis, Missouri, "Phytochemicals with
Potential Use in Dental Products”

Coffee Break

INVITED PAPERS - Session II - Presiding - Varro E. Tyler

11.00-11.30 a.m.

11.30-11.45 a.m.

11.45-12.00 p.m.

12.00-12.15 p.m.

Harry H.S. Fong. Geoffrev A. Cordell and A. Douglas Kinghorn,
Chicago, Illinois, "Thirty-Five Years of Achievement in
Pharmacognosy Research by Norman R. Farnsworth"

II-Moo_Chang, Seoul, Korea, "Study on Mutagenicity of Pinellia: .

Tuber: A Possible Model of the Understanding of Wisdom in the
Use of Process Methods in Chinese Herbal Preparations"”

Julia F. Morton, Coral Gables, Florida, "Food, Medicinal, and
Industrial Aspects of Perilla, and its Sweetening and Toxic
Aspects" : v
Michael S. McGrath, Isabelle Gaston, Valerie L. Ng, Suzanne
Crowe, Patricia V. Lekas and Hin-Wing Yeung, San Francisco,
California and Shatin, Hong Kong, "o-Momorcharin and -
Momorcharin: Two Inhibitors of Human Immunodeficiency Virus
Replication in Acutely and Chronically Infected Celis of
Mononuclear Phagocyte Lineage"
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12.15-12.30 p.m.

12.30-2.00 p.m.

Mark Blumenthal, Austin, Texas, "The Need for a New
Regulatory Category for Traditional Medicines"

SYMPOSIUM LUNCHEON, Gold Room, Congress Hotel

INVITED PAPERS - Session III - Presiding - I1-Moo Chang

2.00-2.15 p.m.

2.15-2.30 p.m.

2.30-2.45 p.m.

2.45-3.00 p.m.

3.00-3.30 p.m.

INVITED PAPER - Session

3.30-4.30 p.m.

John P.N. Rosazza and Antonio Montanari, Iowa City, Iowa,
"Chromomycin-Ag Production by Cultures of Streptomvces
griseus"

Shinji Funayama, Kanki Komiyama and Satoshi Omura, Tokyo,
Japan, "Antitumor Antibiotics Recently Isolated at the Kitasato
Institute”

Sarath P. Gunasekera, Sue S. Cross, Ross E. Longley and
Shirley A. Pomponi, Fort Pierce, Florida, "The Chemistry and
Biological Activity of Five Marine Sponges of the Genus
Aplysina"

R.J. Marles, F. Duval, C. Soucy-Breau, P. Morand, B.J.R.
Philogene, J.T. Arnason, R.W. Redmond, J. Scaiano, R.L.
Compadre and C.M. Compadre, Ottawa, Ontario, Canada,” and
Little Rock, Arkansas, "Structure-Phototoxicity Relationships
for Naturally Occurring and Synthetic Thiophenes"

Coffee Break
IV - Presiding - Won Sick Woo
H. Wagner, Munich, West Germany, "Search for Plant-Derived

Natural Products with Immunostimulatory Activity - Recent
Advances"

INVITED PAPERS - Session V - Presiding - P. David Griffin

4.30-4.45 p.m.
4,45-5.00 p.m.

5.00-5.15 p.m.

5.15-5.30 p.m.

A% p.m.
7.00 p.m.
8.00 p.m.

9.00 p.m. -

Toni P. Kutchan, Munich, W. Germany, "Cloning of Genes of
Alkaloid Biosynthesis: Strictosidine Synthase as Prototype"

Won Sick Woo, Seoul, Korea, "Inhibitory Effect of Naturally
Occurring Coumarins on Hepatic Mixed Function Oxidase"

William H. Marks, Matthew Harding, Christine Marks and Marc
I. Lorber, New Haven, Connecticut, "Cyclophilin, the Natural
Receptor for Cyclosporin”

J.P. Hearn and G.E. Webley,- Madison, Wisconsin, and London,
UK., "Experimental Regulation of Embryo Implantation in
Primates with Novel Compounds from Plants Identified through
Ethnomedical Usage"

Adjournment

Open Bar Reception, Francis I Room (Adjacent to Gold Room)
Dinner Buffet, Gold Room

Tributes to Professor Norman R. Farnsworth, Gold Room
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INVITED PAPERS FROM CONTRIBUTORS UNABLE TO BE IN ATTENDANCE AT THE
SYMPOSIUM

Nuntavan _ Bunvapraphatsara, Sumitra  Khungcheunsin, Chairorg  Sagwansupayakorn,
Chakaphan Sakulmeerit, Treepop Tupayasak and Yutana Sri-ngern-ngaam, Mahidol
University, Bangkok, Thailand, "Colchicine Content of the Seeds of Gloriosa superba L.
Cultivated in Thailand"

A.K. Chakraborty, S. Mukhopadhvay, B. Das and S.C. Pakrashi, Institute of Chemical
Biology, Jadavpur, Calcutta, India, "Novel Triterpenoids of Swertia chirata”

SS. Handa and A. Sharma, Panjab University, Chandigarh, India, "Comparative
Antihepatotoxic Activity of Andrographolide and Silymarin"

Suwanna Jirakulchaiwong, Yuwadee Wonkrajang, Nuntavan Bunyapraphatasara and Kanit
Atisook, Mahidol University, Bangkok, Thailand, "Toxicological Evaluation of Fresh Aloe
Gel and Preserved Aloe Gel”

Lee-Juian Lin and Ming-Shi Shiao, Veterans General Hospital, Taipei, Taiwan, "Structures,
Chromatographic Behavior, and Biological Activities of Oxygenated Triterpenes in
Ganoderma lucidum”

Zhi-zhen Lu, Jin-lan Yuan, Wei-pei Ding, Bing-nan Zhou, Yi-sheng Gao, Clemens A.J.
Erdelmeier, Matthias O. Hamburger, Harry H.S. Fong and Geoffrey A. Cordell, Tong-ji
Medicinal University, Wu-han, People’s Republic of China, Institute of Materia Medica,
Academia Sinica, Shanghai, People’s Republic of China, and University of Illinois at
Chicago, Chicago, Illinois, "Studies on the Pregnane Glycosides from Marsdenia koi"

Varol Pabuccuoglu and Arnold Brossi, National Institutes of Health, Bethesda, Maryland,
"Methylation of Ammonium and Imminium Salts and Betains with Diazomethane"

Vaclav Suchy, Boris Bobovnicky, Jan Trojdnek, Milo§ BudéSinsky and Karel Ubik,
Comenius University, Prague, Czechoslovakia, Research Institute for Pharmacy and
Biochemistry, Prague, Czechoslovakia, and Institute of Organic Chemistry and
Biochemistry, Prague, Czechoslovakia, "Homoisoflavans and Other Constituents of Dragon’s
Blood from Dracaena cinnabari”

Hui-zhong Xue, Jui Zhang and Lin-xing He, Nanjing Institute of Materia Medica, Nanjing,
People’s Republic of China, and Nanjing Research Institute of Wild Plants, Nanjing,
People’s Republic of China, "Novel Sesquiterpene Lactones from Aristolochia versicolar"

Bing-nan _Zhou, Cheng-rui Wang and Zhi-heng Huang, Shanghai Institute of Materia
Medica, Academia Sinica, Shanghai, People’s Republic of China, "Daphnane Diterpenes
from Chinese Herbs"

POSTER PRESENTATIONS BY GRADUATE STUDENTS AND VISITING SCHOLARS AT THE
COLLEGE OF PHARMACY, UNIVERSITY OF ILLINOIS AT CHICAGO

Jinrui_Dai, John M. Pezzuto, Djaja D. Soejarto and A. Douglas Kinghorn, Chicago, Illinois,
*Studies on the Constituents of Baccharis articulata, a Plant Used in Paraguayan Folk
Medicine"



Fekadu Fullas, Raouf A. Hussain, John M. Pezzuto, Djaja D. Soejarto and A. Douglas
Kinghorn, Chicago, Illinois, "Differential Taste Characteristics of Three Novel Labdane-

Type Glycoside Analogs from Baccharis gaudichaudiana”

Leonardus B.S. Kardono, Sofjan Tsauri, Kosasih Padmawinata, John M. Pezzuto and A.
Douglas Kinghorn, Chicago, Illinois and Bandung, Indonesia, "Cytotoxic Isoflavonoids of

the Seeds of Pachyrrhizus erosus”

Karen S. Lowell and Norman R. Farnsworth, Chicago, Illinois, "Antifertility and
Cytotoxicity Studies of Sedges Used by the Shuar Indians of Ecuadorian Amazon"

Woongchon_Mar, Jeffrey L. Hendon, Joseph T. Kadic and John M. Pezzuto, Chicago,
Illinois, "Evaluation of Plant Materials and Other Pure Natural Products as Potential
Inhibitors of Tumor Promotion"

M.P. Nasution, R.A. Hussain, A.D. Kinghorn, A. Tosun, F. Tosun, M. Tanker, and T.
Ozden, Chicago, Illinois and Ankara, Turkey, "A New Type of Quinolizidine Alkaloid from
Genista sessilifolia”

Charles M. Nshimo, John M. Pezzuto, A. Douglas Kinghorn, Norman R. Farnsworth; and
Vichai Reutrakul, Chicago, Illinois and Bangkok, Thailand, "Phytochemical and
Cytotoxicity Studies on Muntingia calabura Collected in Thailand"

John M. Pezzuto, Craig W. Beattie, Karen Lowell, Woongchon Mar, Steven M. Swanson,
Vichai Reutrakul, A. Douglas Kinghorn and Norman R. Farnsworth, Chicago, Illinois and
Bangkok, Thailand, "Evaluation of the Cytotoxic Potential of Natural Products Employing
a Battery of Human Cancer Cell Lines"

Steven M. Swanson and John M. Pezzuto, Chicago, Illinois, "Retinol and Several of Its
Derivatives are Inhibitors of Caimodulin-Stimulated 3°,5'-Cyclic Phosphodiesterase"

Y. Wang, A.P. Sinha Hikim, L.D. Russell and D.P. Waller, Chicago, Illinois and Carbondale,
Illinois, "The Effects of Theobromine (TB) and Cocoa Extracts (CE) on Reproductive
Tissues of Male Rats" '

Yuying Zong, ‘Karen Lowell, Chun-tao Che, John M. Pezzuto and Harry H.S. Fong,
Chicago, Illinois, "Coccineoside, a New Phenyl Glucoside from Rhodiola coccinea”

(Posters will be displayed in the Florentine Room of the Congress Hotel throughout the
Symposium. Students will be available to answer questions during the morning and
afternoon coffee breaks) :



ABSTRACTS OF INVITED PAPERS

TO BE PRESENTED

AT THE SYMPOSIUM



The Center for the Technological Deveilopment of Natural Products

James D, McChesney, Director, Research Institute of Pharmaceutical Sciences,
School of Pharmacy, The University of Mississippi, University, MS 38677

Human survival has always depended on plants. Early man relied entirely on them for food, medicine,
much of his clothing and shelter. His botanical skills should not be underestimated. An adequate food supply is,
and always has been, man's most outstanding need. In many cases, shortages are caused by attempts to employ
inappropriate technology or to grow inappropriate crops. At the present time, our most effective methodology
for increasing crop productivity is through the utilization of chemical substances which reduce the effects of
environmental and biological stresses upon the crop plants. Those chemical substances, pesticides and growth
regulators, must have selective activity and be non-persistent in the environment. Paralleling man's need for food
is his need for agents to treat his ailments. The practice of medicine by physicians today is very different from
the practice of their predecessors. This is largely because they have available a large array of medicines with
specific curative effect. However, we lack specific curative agents for a number of important diseases. Some 1
billion people suffer from tropical diseases. In the United States heart disease, cancer, viral diseases (for example
AIDS), antibiotic resistant infections, and many others still lack adequate treatment. The areas of research and
development need, outlined above, are, in fact, closely interrelated. They represent facets of the study of chemical
substances found in plants (natural products) and the exploitation of those substances to meet the needs of
mankind. Such an endeavor must enlist the expertise of many disciplines in a systematic evaluation of plant
preparations for utility. This broadly based, multidisciplinary effort can only function appropriately if
coordinated by the establishment of a "Center for Technological Development of Natural Products”. The Research
Institute of Pharmaceutical Sciences is forming a partnership of a university research organization (the Institute),
the Federal government, and the pharmaceutical and agrochemical industries by establishing the Center for the
Technological Development of Natural Products. The Center will take advantage of the strengths of each partner
to discover, develop and commercialize products derived from natural sources.



MEDICAL ETHNOBOTANY OF SOUTH AMERICA

Walter H. Lewis', Norman R. Farnsworth?, Marvin
H. Malone®, and Memory P.F. Lewis', 'Washington
University, St. Louis, MO 63110, 2University of
Illinois at Chicago, Chicago, IL 60612, 3Univer-
sity of the Pacific, Stockton, CA 95211

Traditional medical uses of South American plants are being
integrated with known chemical and pharmacological information. A
volume organized by plant family is being prepared for publication.



MEDICINAL PLANTS OF SEBERIDA (RIAU PROVINCE,

SUMATRA). Uway W. Mahyar. Herbarium Bogoriense, Center for

Research in Biology, LIPI, Bogor, Indonesia. John S. Burley.

Arnold Arboretum, Harvard University, 22 Divinity Avenue,
Cambridge, MA 02138. Charlotte Gyllenhaal and Djaja D. Soejarto. PCRPS,
m/c 877, College of Pharmacy, University of Illinois at Chicago, 833 South Wood
St., Chicago IL 60612.

During a three-month expedition to the Seberida Municipality, Sumatra,
Indonesia, local healers were interviewed about their uses of medicinal plants.
Over 100 plant species are used by villagers in this rainforest area, where
livelihoods consist of farming and rubber tapping. The health problems prevalent
in the area appear to be mainly gastrointestinal complaints, diarrhea, throat
infections, influenza, fevers and backaches. Plant remedies for fevers and jaundice
were particularly common among the types of uses recorded. Both common, weedy
or cultivated species and forest species were used medicinally. A review of the
literature indicates that the medicinal uses of three plant species are duplicated
in other cultures. Three species have pharmacological testing data which
corroborate their uses. For ten species, other members of the same genera have
similar medicinal uses in other cultures; for six species, other members of the same
genera have potentially confirmatory pharmacological data.



TRADITIONAL MEDICINE AND MEDICINAL PLANTS OF
BURMA

M. Tin-Wa, Thin Thin Wah and Rainer W. Scora,

ANPRA Inc., San Francisco, CA

A brief outline of Burmese traditional medicine will be
presented. This will include the common tenets of some of the
famous Burmese doctors who have written treatises. They have now
become Burma's own medical knowledge. Presently, there are tens of
thousands of Burmese traditional medical practitioners who follow
the teachings of these medical scholars and are providing care to
millions of patients. Among the 6,000 different known plants
growing in Burma, over 1,000 were recognized as medicinal plants.
About 10% of these have not been identified by the scientific
system as yet. In preparation for this presentation, a few experts
of traditional medicine from Burma were requested to choose 100
medicinal plants from which we selected several. After translation
of the ethnomedical and other pertinent information of these
several plants and with the available published scientific data- on
these plants, analysis will be made to demonstrate the potential of
these plants for future research and eventual application.



PHYTOCHEMICALS WITH POTENTIAL USE IN DENTAIL PRODUCTS
Memory Elvin-Lewis, Department of Biomedicine,
Washington University, School of Dental Medicine, St.
Louis, MO 63110

The worth of phytochemicals used in dental products, often on
a habitual basis, 1is currently under reassessment by industry and
regulation agencies alike. It is essential that guidelines be
established now, as the transition from cosmetic to therapeutic
status occurs, that will insure both the safety and efficacy of
these types of proprietary products. New products and old, will be
used as examples to emphasize the need for the development of
realistic approaches to solve these problems.



THIRTY-FIVE YEARS OF ACHIEVEMENT IN PHARMACOGNOSY
RESEARCH BY NORMAN R. FARNSWORTH ]

Harry H.S. Fong. Geoffrev A. Cordell and A. Douglas Kinghorn, Program
for Collaborative Research in the Pharmaceutical Sciences and Department
of Medicinal Chemistry and Pharmacognosy, College of Pharmacy,
University of Illinois at Chicago, Chicago, IL 60612.

During his brilliant scientific career, Professor Norman R. Farnsworth has
published some 220 research articles, embracing areas such as medicinal plant
ethnobotany and taxonomy, and natural product isolation, structure elucidation,
chemical analysis and biological evaluation. For nearly 30 years, he has been a
leader in the search for novel antineoplastic agents from plants. Professor
Farnsworth is the founder of NAPRALERT, a computerized database of the world’s
scientific literature on the chemical constituents and pharmacological activities of
plant, microbial and animal species. His research has been substantially funded by
agencies such as the National Cancer Institute, the National Science Foundation, and
the World Health Organization. He has also written over 50 reviews on many
different aspects of natural products, and currently serves as Co-Editor of the
important new book series, Medicinal and Economic Plant Research. Through his
extensive writings, lectures and travels, Professor Farnsworth has been an untiring
proponent of pharmacognosy and natural products research. He has served as
Research Advisor to nearly 30 graduate students and 40 postdoctoral associates and
visiting scholars, almost all of whom have gone on to academic, governmental, and
industrial research positions. As Chairman of the Department of Pharmacognosy at
the University of Pittsburgh (1965-1970), Head of the Department of Pharmacognosy
and Pharmacology (1970-1982) and Director of the Program for Collaborative
Research in the Pharmaceutical Sciences (1982-present) at the University of Illinois
at Chicago, he has acted as a source of inspiration to succeeding generations of
faculty and students. His advice is constantly sought by companies, governmental
and international agencies, and his status in the field has resulted in the award of
three honorary degrees.



STUDY ON MUTAGENICITY OF PINELLIA TUBER: A
POSSIBLE MODEL OF THE UNDERSTANDING WISDOM IN THE USE
OF PROCESS METHODS IN CHINESE HERBAL PREPARATIONS.
I1-Moo Chang, Natural Products Research Institute,
Seoul National University, Seoul 110-460 Korea

Certain traditional Chinese herbal drugs are required to be
processed (prebrewed) by means of special methods. Such special
processes are called "Po Je" or "Su Chi". Usually such processes
are applied to those which reveal some toxic effects in order to
reduce the possible adverse effects of herbal materials. Pinellia
tuber (Pinellia termata, Araceae) is known to be poisonous, but it
has been frequently prescribed by oriental doctors as an antiemetic
and a therapeutic for gastro-intestinal disorders. This herbal
drug is specially processed prior to administration as follows: 1)
water process, 2) Alum/Ginger process, 3) Alum/Lime/Liquorice/
Ginger process. To verify the validity of such special processes
as to whether or not they can reduce any toxicity existing in the
Pinellia tuber, current studies were designed and carried out to
examine potential mutagenic activities in various extract samples
by using the SOS chromotest and micronucleus test. It was found
that the processed Pinellia samples exhibited a markedly 1lower
mutagenicity in comparison with raw/unprocessed Pinellia samples.



FOOD, MEDICINAL, AND INDUSTRIAL USES OF PERILLA, AND ITS
SWEETENING AND TOXIC ASPECTS

Julia F. Morton

Morton Collectanea, University of Miami, Coral Gables,
FL 33124

perilla, or shi-so, Perilla frutescens (L.) Britt., a member
of the mint family, Labiatae, is am herb to 75 cm high, with ovate,
toothed leaves. Var. crispa has bronze-purple foliage; forma
viridis is all green. Native and cultivated from Burma and India
to China, Japan and Korea, perilla is also grown in Hawaii, Cal-
ifornia and Florida and, as an ornamental, in England. It is natur-
alized across the southern United States and also in the Ukraine.
The leaves, seeds and flower buds are favored for their aroma and
pungent flavor and are used everywhere in popular Oriental dishes,
including sashimi and tempura. Purple leaves give color to fruits,
vegetables and bean curd. Seasoned leaves, layered in oil in small,
flat tins, are commonly marketed in this country. The leaves and
seeds are important medicinally in Japan. An essential oil is dis-
tilled from the leaves. A drying oil from the seeds has many
industrial uses. Perilla contains l-perilla aldehyde which causes
emphysema in grazing cattle and laboratory animals, and dermatitis
in handlers. Perilla aldehyde is 2,000 times sweeter than sucrose
and is used to flavor tobacco in Japan.




ALPHA-MOMORCHARIN AND BETA-MOMORCHARIN: TWO
INHIBITORS OF HUMAN IMMUNODEFICIENCY VIRUS REPLICATION
IN ACUTELY AND CHRONICALLY INFECTED CELLS OF
MONONUCLEAR PHAGOCYTE LINEAGE

Michael S. McGrath®P®, Isabelle Gaston"6 Valerie
Ng® €, Suzanne Crowe®™9¢, Patricia V. LekasP, and
Hin-Wing Yeung®. "®pivision of AIDS/Oncology,
Department of Medicine, PAIDS/Immuno-biology Research
Laboratory, C‘Department of Laboratory Medicine,
University of California-San Francisco, San Francisco
CA 94110, and ®Department of Biochemistry and Chinese
Medicinal Material Research Centre, Chinese Univer-
sity of Hong Kong, Shatin, N.T., Hong Kong

Alpha-Momorcharin and Beta-Momorcharin are two highly
purified, plant-derived ribosome-inactivating proteins with potent
inhibitory activity against human immunodeficiency virus (HIV) in
vitro. Selective anti-HIV activity was observed in cultures of
primary monocyte/macrophages chronically infected with HIV -in
vitro. When freshly drawn blood samples of HIV-infected patients
were treated with a single 3-hr exposure to momorcharins, HIV
replication was blocked for at least 5 days in subsequently
cultured monocyte/macrophages, without further treatment. The
anti-HIV activity of momorcharins in both acutely and chronically
infected cells of mononuclear phagocytic 1lineage make them

interesting candidates as potential therapeutic agents in HIV
infection and AIDS.



THE NEED FOR A NEW REGULATORY CATEGORY FOR
TRADITIONAL MEDICINES

Mark  Blumenthal, Director, American Botanical
Council, Austin, TX 78720

Since the early 1970s an increasing number of consumers have
begun to employ medicinal herbs for their therapeutic values. Herb
companies in the U.S. offer an increasingly wider array of
products, including teas, tablets and capsules, and extracts of
whole or standardized herbs. Sophisticated phytopharmaceutical
products from Europe and Japan are entering the market.

Food and Drug officials as well as the Nonprescription Drug
Manufacturers Association acknowledge the expanded role of self-
medication as an important development in the public health arena
in the 1990s. Many of the herbal products currently employed for
self-medication, however, are classified as foods by the FDA. This
leaves a major vacuum with respect to regulatory matters, as
manufacturers are not allowed to make even the softest drug claims
for products which are clearly, in many cases, safe and effective
for their intended uses. In addition, consumers are hurt by not
being given adequate and accurate directions for use for these
products. Yet there exists a considerable amount of published
information as to the safety and presumed efficacy for many of
these herbs, as they have been employed as traditional medicines in
other countries.

Unfortunately, current regulatory procedures do not allow for many
botanical products to be judged effective for Over-The-Counter
(OTC) medications. Additionally, there are economic barriers to
pursuing New Drug Applications (NDAs) for many herbal products.

What is clearly needed is a change in the way FDA regulates herbs
as traditional medicines. A new regulatory category in which herbs
are examined for their safety and presumed efficiency would allow
manufacturers to responsibly label products, consumers to follow
directions, and provide the regulatory agencies with a rational
policy for regulation of these products.

The development of the research reviews which would form the basis
for this new category could be published in the form of a Botanical
Codex which would then provide industry, academia, health
professionals, regulatory officials, and consumers with a
comprehensive and authoritative reference on botanical medicines.



CHROMOMYCIN—A3 PRODUCTION BY CULTURES OF STREPTOMYCES
GRISEUS.

J, P. N. Rosazza and Antonio Montanari. Medicinal and
Natural Products Chemistry and Biocatalysis Research
Group, College of Pharmacy, University of Iowa, Iowa
City, IA 52242 USA

Chromomycin A, is a member of the aureolic acid family of
antibiotics produc%d by species of Streptomyces. In order to
pursue isotopically labeled precursor feeding studies in the
biosynthesis of aureolic acids, it was necessary to devise
means of improving fermentation titers of the antibiotic, and
‘to design new analytical and isolation methods. An optimized
fermentation procedure using a soybean meal/calcium carbonate
medium containing XAD-2 resin routinely yielded 35 - 50 mg/L
of isolable chromomycin A,. The compound could be rapidly
isolated by 1yophilizatiog of collected fermentation solids,
extraction with acidified chloroform, and flash column chroma-
tography over an octadecyl silica gel bed. The value of the
fermentation optimization and isolation procedure will be
illustrated by results obtained in the incorporation of
13C—CH3-Methionine.




ANTITUMOR ANTIBIOTICS RECENTLY ISOLATED AT THE
KITASATO INSTITUTE . _

Shinji Funayama, Kanki Komiyama and Satoshi Omura*

The Kitasato Institute, and School of Pharmaceutical ‘
Sciences, Kitasato University, Minato-ku, Tokyo 108, Japan

in the course of a screening program for novel antitumor antibiotics, nine novel
antibiotics (kazusamycins A and B, awamycin, trienomycins A-E, sohbumycin,
furaquinocins A and B, OH-1049P, glucopiericidinols A1 and A2, phenazinomycin
and OM-5689a) have been isolated and characterized by this group during these
five years. '
In this presentation, brief description of these antibiotics and isolation,
structure elucidation and biosynthesis of furaquinocins A (1) and B (2) will be
discussed.

CH,




THE CHEMISTRY AND THE BIOLOGICAL ACTIVITY OF FIVE
MARINE SPONGES OF THE GENUS APLYSINA. .

Sarath P. Gunasekera, Sue S. Cross, Ross E. Longley

and Shirley A. Pomponi.

Division of Biomedical Marine Research, Harbor Branch
Oceanographic Institution, 5600 Old Dixie Highway,

Fort Pierce, Florida 34946.

In our search for biologically active compounds from marine organisms, we
have investigated five Caribbean sponges belonging to the genus Aplysina. e.g. A.
fistularis, A. cauliformis, A. lacunosa, A. archeri and A. fulva. Bioassay guided
fractionation of the MeOH/toluene (3:1) extract led to the isolation of fistularin-3 as the
feline leukemia virus (FeLV) active compound, and aerothionin as the
immunosuppressive agent in A. fistularis.

A new compound hydroxyaerothionin and the known compounds
dimethoxyverongiaquinol and aeroplasinin-1 were also isolated during the course of the
study. The isolation method, structure elucidation, biological activity and the
distribution of the active compounds in all five species will be presented.



STRUCTURE-PHOTOTOXICITY RELATIONSHIPS FOR NATURALLY

OCCURRING AND SYNTHETIC THIOPHENES.

R. J. Marles, F. Duval, C. Soucy-Breau, P. Morand,

B.J.R. Philogene, and J.T. Arnason. University of

Ottawa, Ottawa, Ontario K1N 6N5, Canada. R.W.

Redmond and J.A. Scaiano. National Research Council
Canada, Ottawa, Ontario KlA OR6, Canada. R.L. Compadre, and
C.M. Compadre. University of Arkansas for Medical Sciences,
Little Rock, AR, 72205.

Thiophenes isolated from the plant family Asteraceae have
been found to produce phototoxic effects on a wide range of
organisms. In the present study the correlation between
structure and phototoxicity for naturally occurring and
synthetic thiophenes was 1investigated using quantitative
structure-activity relationships (QSAR). This analysis
indicates that there is a significant bilinear correlation
between hydrophobicity and phototoxicity. Hydrophobicity was
described using the experimental or calculated octanol/water
partition coefficients (log P). With the exception of the
brine shrimp system, log P was found to be the primary
component for the correlation. The fact that the optimum log
P for maximum phototoxicity is different for each species
studied suggests the possibility of achieving specific
phototoxicity towards a particular organism by altering the
hydrophobicity of the phototoxic molecule.




SEARCH FOR PLANT-DERIVED NATURAL PRODUCTS WITH
IMMUNOSTIMULATORY ACTIVITY -~ RECENT ADVANCES

H. Wagner, Institut fir Pharmazeutische Biologie der
Universitat Minchen, D-8000, Munich, West Germany

our recent screening program with higher plants has revealed
many low m.w. compounds (e.g. alkaloids, quinones, terpenoids,

phenolcarboxylic acids) and high m.w. compounds (e.qg.
polysaccharides, glycoproteins) with pronounced immunostimulating
potential. The most promising low m.w. compounds are some

cytostatic compounds, which are known for their direct antitumor
activities at high doses and exert immunostimulating effects when
applied in minute doses. In the class of high m.w. compounds,
primarily some complex acidic arabinogalactans or
rhamnogalacturonans (e.g. Echinacea purp., Achyrocline sat., Urtica
dioica) show significant immunostimulating activites in vitro and
in vivo.

The prospects for a rational immunotherapy with chemically defined
natural products are discussed.



CLONING OF THE GENES OF ALKALOID BIOSYNTHESIS:
STRICTOSIDINE SYNTHASE AS PROTOTYPE
Toni M, Kutchan

Lehrstuh! fur Pharmazeutische Biologie, Universitat Miinchen, Karlstrasse 29,
D-8000 Minchen 2, West Germany

Advances in the field of alkaloid biosynthesis over the past twenty years, especially in the
area of enzymology, have made it a field which is now approachable by molecular biological
techniques. The difficulties, in specific cases, associated with cell culture of alkaloid producing
plants as well as the extremely low levels of key enzymes in planta are well documented. The
potential now exists to alter the amounts of enzyme within a given plant species either in the
plant or in culture through gene technological manipulations. It also has become feasible to
enzymatically produce natural products with cloned enzymes in microorganisms. The prototype
system for these types of studies is that of a key enzyme in the biosynthesis of indole alkaloids,
strictosidine synthase, which catalyzes the stereoselective condensation of tryptamine and
secologanin to form strictosidine. The cDNA for this enzyme from Rauvolfia serpentina has been
cloned into Escherichia coli and expressed in an enzymatically active form thus producing a
bacterial strain with which virtually unlimited quantities of both the catalyst and the alkaloid
can be produced. Through use of this system, it shouid now be possible to begin a detailed -
investigation of the biochemical mechanism of the enzyme, strictosidine synthase, and to develop
potentially new drugs through chemical and biomimetic modification of the alkaloid,
strictosidine.



INHIBITORY EFFECT OF NATURALLY OCCURRING COUMARINS ON HEPATIC
MIXED FUNCTION OXIDASE.

Won Sick Woo

Natural Products Research Institute, Seoul National University,
Seoul, 110-460 Korea.

The effects of naturally occurring coumarins on hepatic microsomal
mixed function oxidase were investigated to elucidate the structure-
activity relationship. Furanocoumarins, with a single dose (30mg/
kg, i.p.) in mice, were found to cause a marked prolongation of
hexobarbital narcosis, an enhancement of strychnine toxicity and an
inactivation of hepatic enzyme activities, Dihydrofurano, dihydro-
pyranocoumarins and other simple coumarins, however, did not produce
a significant activity at the dose used, indicating that the presence
of a double bond in a furan ring is essential for the manifestation
of activity. The enzyme inhibitory potency of imperatorin and iso-
imperatorin which possess a prenyl side chain was as strong as that
of SKF-525A. The inhibitory potency was decreased as the polarity of
the side chain moiety increased. Psoralen and angelicin which are
devoid of a side chain, showed considerably weaker activities. The
activitiy of an angular coumarin was stronger than those of a linear
coumarin. Furanocoumarins caused a significant loss of CO-binding
cytochrome p-450 both in vitro and in vivo.




CYCLOPHILIN, THE NATURAL RECEPTOR FOR CYCLOSPORIN
william H. Marks, Matthew Harding, Christine Marks
and Marc I. Lorber. Division of Organ
Transplantation and Immunology, Department of
Surgery, Yale University School of Medicine, New
Haven, CT 06510

Cyclophilin ([Mr 17,737],CyP), is the putative Cyclosporin
(Csa) receptor, having identity with cis-trans peptidyl prolyl
isomerase. We have shown that CyP avidly binds CsA and CsA
immunosuppressive metabolites (CsMet). This low molecular weight
protein is ubiquitous in Nature and is extremely well conserved.
Using an immunoperoxidase system we found CyP to be widely
distributed in normal tissues. Although previously believed to
be a cytosolic protein we demonstrated its distribution varied
from tissue to tissue with some cells containing cytosolic,
nuclear or both immunoreactive CyP. Additionally, CyP content
was apparently highest in tissues known to express the toxic and
immunosuppressive effects of CsA. As CyP uniquely binds CsA and
its immunosuppressive metabolites, CsA and CsMet binding to CyP
was determined. These studies suggest the potential for
significant immunosuppressive effects of CsMet in CsA treated
patients which cannot be determined by direct measurement of
native CsA in the peripheral circulation. The importance of
these findings as they relate to the multiple systemic and
immunosuppressive effects of CsA will be discussed.



EXPERIMENTAL REGULATION OF EMBRYO IMPLANTATION IN
PRIMATES WITH NOVEL COMPOUNDS FROM PLANTS IDENTIFIED
THROUGH ETHNOMEDICAL USAGE

J.P. Hearn and G.E. Webley. Wisconsin Primate
Research Center, 1220 Capital Court, Madison, WI
53715 and the Zoological Society of London

The morphological and endocrine factors regulating early
development and implantation in primates differ markedly from
those in rodents. The timing of implantation, early differ-
entiation of the trophoblast, profiles of steroids and the onset
of secretion of chorionic gonadotrophin were defined in the
marmoset monkey. A protocol testing the preimplantation
inhibitory effects of Zoapatanol, Yuechukene and other plant
extracts effective as anti-implantation agents in rats and
hamsters was applied. At up to five times the oral dose rate
effective in rodents, there were only partial or transient
effects seen in the monkey, although positive (hCG) and negative
(PGF 2X) controls provided expected results. We conclude that-
this primate system is less sensitive to the effects of these
agents than are the rodent systems tested earlier.
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COLCHICINE CONTENTS OF THE SEEDS OF GLORIOSA
SUPERBA L. CULTIVATED IN THAILAND

Nuntavan Bunyapraphatsara, Sumitra Khungcheunsin,
Chairorg Sagwansupayakorn, Chakaphan Sakulmeerit,
Treepop Tipayasak, Yutana Sri-ngern-ngaam.

Medicinal Plant Information Center, Faculty of
Pharmacy, Mahidol University, Sri-ayuthaya Road,
Bangkok 10400, Thailand

Gloriosa superba L. is one of the plants selected for the
Development of Medicinal Plant Program in Thailand due to its
market potential. Many experiments were carried out to f£ind the
appropriate cultivation conditions in order to obtain the seeds
with high quality. The discussion was made on some factors which
affected the colchicine contents. The colchicine contents were
determined by HPLC (C,;; methanol - water 2: 3). The analysis
showed the variation of the colchicine contents ranging from 0.6%
to 1.5% due to the sources of tubers. The suitable harvesting time
was when the fruits were fully ripe and the shell started opening.
Early fruiting showed less contents than late fruiting. The size
of the tubers affects the seed yields more than the colchicine
content.



NOVEL TRITERPENOIDS OF SWERTIA CHIRATA

A.K. Chakraborty, S. Mukhopadhyay, B. Das and S.C. Pakrashi
Department of Medicinal Chemistry,
Indian Institute of Chemical Biology,
Jadavpur, Calcutta-700032, India

Chemical investigation of Swertia ahirata Buch-Ham, a well
known Indian medicinal plant for its tonic, febrifugal, laxative,
stomachic, anthelmintic and antidiarrhoeal properties, led to
the isolation of four novel triterpenoids (1-4) besides 21« -
hop-22(29)-en-3p ol and taraxerol. Triterpenes (1-3) designated
as swertanone (1), swertanol (2) and episwertanol (3) have
been fully characterised on the basis of spectroscopic and
chemical evidence and finally confirmed by single crystal X-
ray analysis of 1. These three triterpenes are the first ever
reported members of a new migrated gammacerane skeleton.
Triterpene (4) was characterised as gammacer-16-en-3£ -ol,
a key intermediate in the biosynthesis of swertane derivatives
as well as other migrated gammacerane derivatives.

4 Swertanons , R3O i Gommacer-i6-en -3 48-0!l

R Swertanol ,Rs oCH,A0H
S Episwertanol ,Rs o OH,8H




COMPARATIVE ANTIHEPATOTOXIC ACTIVITY OF
ANDROGRAPHOLIDE AND SILYMARIN.

S.S5. Handa and Anupam Sharma

Department of Pharmaceutical Sciences
Panjab University, Chandigarh-160014, India,

Hepatoprotective activity of andrographolide - a
diterpenoid lactone isolated from Andrographis paniculata
(Acanthaceae), a popular Ayurvedic herbal remedy commonly
known as Kalmegh, was compared with silymarin - the well
established hepatoprotective natural product obtained from
Silybum marianum (Compositae), at 20,100,200 or 400 mg/kgq,
i.p., against carbon tetrachloride/D-galactosamine/
paraceramol induced hepatotoxicity in rats. The bioactivity
was monitored by estimating liver specific enzymes viz. '
sorbitol dehydrogenase, glutamic dehydrogenase and glutamic
pyruvic transaminase in serum, and hepatic glycogen,
Hepatoprotective activity of andrographolide was found to
be comparable to that of silymarin at the dose levels tested.




TOXICOLOGICAL EVALUATION OF FRESH AILOE GEL AND
PRESERVED ALOE GEL

Suwanna Jirakulchaiwong, Yuwadee Wongkrajang, Nuntavan
Bunyapraphatsara, Kanit Atisook.

Faculty of Pharmacy, Mahidol University, Sri-ayuthaya
Road, Bangkok 10400, Thailand.

Fresh aloe gel is widely used for the treatment of burns,
however the implementation in the hospital is not practical. An
attempt to develop the preserved gel has been carried out. To
assure the safety of preserved gel, toxicological studies were
conducted. The LDy,s of fresh and preserved aloe gel after single
feeding or intraperioneal administration were more than 15 g/kg in
both rats (n=60) and mice (n=60). Female and male rats (n=34) were
daily fed with fresh (n=12) and preserved aloe gel (n=13) at the
dose of 5 g/kg and the control group was fed with pure water (n=9)
for 30 days. It was found out that there was no change in weight,
blood chemistry (SGOT, SGPT, BUN) and histopathology of the
internal organs, e.g. heart, liver, spleen, esophagus, stomach,
lung and kidney.



STRUCTURES, CHROMATOGRAPHIC BEHAVIOR, AND BIOLOGICAL ACTIVI-
TIES OF OXYGENATED TRITERPENES IN GANODERMA LUCIDUM

Lee-Juian Lin and Ming-Shi Shiao
Department of Medical Research, Veterans General Hospital-
Taipei, Shih-pai, Taipei, Taiwan 11217, Republic of China

Great attention has been paid recently to the fungus Ganoderma lucidum
(Fr.) Karst (Polyporaceae) due to its production of many oxygenated tri-
terpenes with various biological activities. Twenty four lanostanoid tri-
terpenes were isolated and structuraily characterized by spectroscopic
methods. Many of them were pairs of C-3 epimers and C-3/C-15 positional
jsomers which allowed us to correlate their molecular polarity and stereo-
chemistry with the retention behavior in reversed phase HPLC. The polarity
weighing fact?rs showed the following order: 38-0H>3a-0H>3a-0Ac>3B8-0Ac.
Accumulating 3c- and H-nmr spectroscopic information about these struc-
turally related compounds also allowed us to formu]at? several empirical
rules to correlate their stereochemical features and 13C chemical shifts.
Mass spectral analysis of these stereo- and positional isomers revealed
that the fragmentation patterns correlated with the stereochemistry of C-3
and C-3/C-15 positional isomerism very well. The hydroxyl and acetoxyl
substituents could be characterized by the competing D-ring and side chain
c1eixage. Bioassay of hypolipidemic activity based on the inhibition of
[2-+%CJacetate incorporation into cholesterol showed that several tri-
terpenes were inhibitors of cholesterol biosynthesis.




Studies on the Pregnane Glycosides from Marsdenia koi

Zhi~zhen Lu2 , in-lan Yuan1 , Wei-pei Ding} Bing-nan Zhou2
and Yi-sheng Gao

Clemens A J Erdelmeiers, Matthias O HamburgerS, Harry H S Fong3

and Geoffrey A Cordell

1, Family Planning Research Institute, Tong-ji Medical
Universiy, Wu-han 430030, China.

2, Shanghai Institute of materia Medica, Academia Sinica
319 Yue-yang Rd, Shanghai 200031, China.

3, PCRPS, College of Pharmacy, University of Illinois
at Chicago, Chicago, IL 60612, USA.

From the bioactive methanol extract of Marsdenia koi (Ascleape-
diaceae), the novel pregnane glycosides, marsdenikoiside A (1} and
marsdenikoiside B (2) have been isolated by the chromatography on
silica gel and reverse phase coloum C-8, monitored by bioassay in
vivo. The structure of the new compound {(2) was elucidatred on
the basis of spectral analysis and comparison of hydrolyzed products
in acidic and alkali medium with authenic samples. 9
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METHYLATION OF AMMONIUM AND IMMINIUM SALTS AND BETAINS WITH
DIAZOMETHANE.

Varol Pabuccuoglu and Arnold Brossi. i

Section on Natural Products, Laboratory of Structural

Biology, NIDDK, National Institutes of Health, Bethesda,
Maryland 20892.

It is shown that amino acid 1, betaine 3 and isoquinoline
hydrobromide 5 react with diazomethane, to afford the corresponding
N-methylated products. Treatment of crude plant extracts to protect
phenols and carboxylic acids, may lead to the formation of artifacts.

Nt N —H Br-
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HOMOISOFLAVANS AND OTHER CONSTITUENS OF DRAGON'S BLOOD
FROM DRACAENA CINNABARI

Vaclav Suchy, Boris Bobovnicky. Department of
Pharmacognosy and Botany, Faculty of Pharmacy,
Comenius University, 832 32 Bratislava.

Czechoslavakia. Jan Trojanek. Research Institute for
Pharmacy and Biochemistry, 194 04 Praha 9,
Czechoslovakia. Milog Bud&sinsky and Karel Ubik.
Institute of Organic Chemistry and Biochemistry,
Czechoslovak Academy of Sciences, 166 10 Praha 6,
Czechoslovakia.

Two new homoisoflavans, 7,8-methylenedioxy-3-(4'-hydroxyben-
zyl) chromane and 7-hydroxy-3-(2'-methoxy-4"'-hydroxybenzyl)chromane
besides two known substances of this class, 7-hydroxy-3-4(4'-
hydroxybenzyl) chromane and 7-hydroxy-8-methoxy-3-(4"'-
hydroxybenzyl) chromane, were isolated from the resin "Dragon's
blood", which is produced by Dracena cinnabari Balf. (Agavaceae),
growing 1in Socotra. Also were isolated 4,4'-dihydroxy-2-
methoxydihydrochalcone together with 7-hydroxyflavan, 7-
hydroxyflavanon and 5,7-dihydroxyflavanon. Their structures were
established on the basis of spectroscopic analysis.



NOVEL SESQUITERPENE LACTONES FROM ARISTOLOCHIA
VERSICOLAR . )

Hui-zhong Xue, Jiu Zhang* and Lin-xing He*

Nanjing Institute of Materia Medica, Nanjing 210009, China.
*Nanjing Research Institute of Wild Plants, Nanjing 210042, China.

We reported previously on the isolation of 14 constituents from Aristolochia versicolar
S.M.Hwang. Three of the isolates were shown to have anti-implantation activity and early-
pregnancy interrupting effect in mice. Continuing our investigation on the root part of this
plant, we now report on the structures of a novel sesquiterpene lactone, versicolactone A, and
a dimer, versicolactone D. Their structures were established by spectroscopic methods
including 2D-nmr, and X-ray crystallography. Versicolactone A exhibited cytotoxic activity
against hepatoma cells QGY-7703 with an ICgq of 25.7 mcg/ml.

Versicolactone A Versicolactone D




Daphnane Diterpenes from Chinese Herbs

Bing-nan Zhou, Cheng-rui Wang and Zhi-heng Huang

Shanghai Institute of Materia Medica, Aca&emia Sinica
319 Yue-yang Rd, Shanghai 200031, China

in 1970, we reported that the daphnane diterpenes, yuanhuacin
and yuanhuadin were isolated from Daphne genkwa and have been used
as an abortifacient in the clinis. in the systematic studies,
besides 6 known compounds, 17 new daphnane diterpenes were isolated
from Daphne genkwa, D. tangutica, D. giraidii, Wikstroemia chamaedaphne
and W. pilosa. ~ Yheir structures were elucidated by 1H NMR, 13C
NMR, MS, hydrolysis in acidic and alkali medium and by chemical corre-
fations.

The studies on the mechanisms of the MS fragmentation were carried
out by defocusing techniques and high resolution mass spectroscopy.
Their fragmentation pathway was the powerful diagnostic method in
the structure elucidation. ‘

The mechanisms of their abortifacient activities were the release
of endogenous prostaglandin resulting from degeneration and necrosis
of decidual cells. -

The relationship beftween the structures and thee bioactivities:
was also discussed in this paper.

Table 1
The Daphnane Diterpenes from the plants of Thymalaeaceae

Compourd X Y Z
Yuanhuacin® CeHsO0O-  CHy(Oh), (GG~ H-
Yuarfuadin GO0~ GL(OL), ()~ K-
Yuanhuafine Q4,000 CeHg- '
Yuanhuatin** CgHg000~ CeHs— H-
12-Benzoyl-daphnetoxin® CgHs000- CeHg- H-
Gniditrin Oly(O) (WG ,000-  Cglem H
Gnidicin CHsCH=CHODO- CeHsm H-
Excoecariatodn He- Gl (OL), (OG- H-
Daphnetoxin H- CeHs- H-
1,2-Dihydro-daphmegi~

raldifin® H CeHg-  Oy(aL,),,00-
12-Hydroxyl-daphnetoxin . HO- CeHem ™
Simplexin H- Oty (O, ) S0~ K-
Tanguticacin® CHy(CHy) (CH=GH) (000~ CoHg= Oy (H,) | ,CO-
Tanguticadin® Gy(OL,), (CHaCHI;000-  CgHe  5,20-Acetonide
Tanguticafin® CHsCHECHC00- CgHs= 5,20-Acetonide
Tanguticagin® CHSQHEH000- CHe-  Cy(aL,),, 00-
Tanguticahin® = 15,16-Dihydro-daphnetoxdn "
Tanguticakin* = 1,2-Dihydro-daphnetoxin
Tanguticalin® H- CeHg~  Oy(aty), 0=
Tanguticamin® H- CeHg= QLy(Ty) |, CHmCHOD-
Daphnegiraldicin® Qi3 (@, ), 1000- CeHs- W
Daphnegi raldin® Oy (Cy ) CH=CHOOO-  CHem H-
Daphnegiraldi fin* H- Ceg-  GH;(OL,), CO-
Note: Above campourds were isolated in our Lab.

* New compournd.

+ 1,2-Dihydroderivative.



STUDIES ON THE CONSTITUENTS OF BACCHARIS
ARTICULATA, A PLANT USED IN PARAGUAYAN FOLK
MEDICINE

Jinruj Dai, John M. Pezzuto, Djaja D. Soqano and A. Douglas
Kinghorn, College of Pharmacy, University of Illinois at Chicago,
Chicago, IL. 60612.

A new clerodane-type diterpene, identified as 7-0x0-8,16,19-trihydroxy-3,4-
dehydroclerodan-15,20-dicarboxy-dilactone (1), as well as three known compounds, 2 (the
7-deoxo-derivative of 1), apigenin (3) and genkwanin (4), were isolated from a chloroform
extract of the aerial parts of Baccharis articulata Pers. (Compositae), a plant used in folk
medicine in Paraguay. Compound identification and structure elucidation were performed
by spectroscopic and chemical methods.

The B. articulata chloroform extract showed significant activity against P-388 cells. -
However, when compounds 1-4 were tested against a battery of human cancar cell lines,
all compounds except apigenin (3) were inactive. Apigenin (3) was marginally cytotoxic for
all seven of the human cancer cell types available.




DIFFERENTIAL TASTE CHARACTERSTICS OF THREE NOVEL LABDANE-
TYPE GLYCOSIDE ANALOGS FROM BACCHARIS GAUDICHAUDIANA.

Fekadu Fullas, Raouf A. Hussain, John M. Pezzuto, Djaja D. Soejarto, and A. Douglas
Kinghorn. Program for Collaborative Research in the Pharmaceutical Sciences and
Department of Medicinal Chemistry and Pharmacognosy, College of Pharmacy,
University of Illinois at Chicago, Chicago, Illinois, 60612.

In a continuing search for naturally occurring sweet molecules of plant origin, we have investigated

1
2
3

CHO
CH,OH
CH,OH

the aerial parts of Baccharis gaudichaudiana DC.
(Compositae), which is used in folk medicine in
Paraguay. Sweetness was found to concentrate ina 1-
butanol extract, which was subjected to
chromatographic work-up to afford three novel
labdane-typediterpenearabinosides. These compounds
were identified as 15,19-dihydroxylabda-8(9)-13(14)-
dien-17-al-6a-Q-a-L-arabinopyranoside (1), a 17-
hydroxy analog (2), and a 2a,17-dihydroxy analog (3).
The structures of these compounds were elucidated
using 1D- and 2D-NMR techniques. Compounds 1-3
were found to be highly sweet, sweet-bitter and
neutral-tasting, respectively. Compound 1 was not
acutely toxic for mice nor a bacterial mutagen, when
tested in a forward mutation assay utilizing Salmonella
typhimurium strain TM677, both in the presence and
absence of a metabolic activator. Preliminary sensory
tasting of 1 by a human taste panel has been conducted.



CYTOTOXIC ISOFLAVONOIDS OF THE SEEDS OF PACHYRRHIZUS EROSUS.

Leonardus B. S. Kardono?, Sof jan Tsauri2, K osasih Padmawinata®, John M. Pezzuto?, and
A. Douglas Kinghornl. 1Program for Collaborative Research in the Pharmaceutical
Sciences and Department of Medicinal Chemistry and Pharmacognosy, College of
Pharmacy, University of Illinois at Chicago, Chicago, IL. 60612, U. S. A. 2Research and
Development Center for Applied Chemistry, Indonesian Institute of Sciences, Bandung,
40135, Indonesia. 3Department of Pharmacy, Bandung Institute of Technology, Bandung,
40132, Indonesia.

In continuation of a collaborative study on Indonesian medicinal plants, we have investigated
the seeds of Pachyrrhizus erosus (L.) Urban (Fabaceae) for potential antitumor activity. This plant
is well-studied phytochemically, and rotenone and its derivatives have been found as the constituents
responsible for its insecticidal activity. Using bioactivity-guided fractionation, a novel compound,
pachyrrhisomene {1}, was isolated, in addition to eight known isoflavonoids. All of these compounds
were evaluated for their cytotoxic potential, in a battery of tumor cell lines, comprising P-388,
lymphocytic leukemia, KB-carcinoma of the nasopharynx, a multi-drug resistant of KB, (KB-VI),
and a number of human cancer cell lines derived from a variety of tumor types, namely,
fibrosarcoma, lung, colon, melanoma, and breast. Two of the known compounds, rotenone and 12a-
hydroxyrotenone were observed to exhibit potent but non-specific activity. The results demonstrate
the importance of A-ring substituents in rotenoid-mediated toxicity. Compound 1 is a novel naturally
occurring coumaronochromene of biogenetic interest.

COCIC



ANTIFERTILITY AND CYTOTOXICITY STUDIES OF SEDGES USED BY THE
SHUAR INDIANS OF THE ECUADORIAN AMAZON.

Karen S. Lowell and Norman R. Farnsworth, University of Illinois,
Chicago,IL.

Two hundred and fifty plants used by the Shuar Indians of the Ecuadorian
Amazon were collected and their medicinal uses were documented. Among
these were Cyperus prolixus HBK. and C. articulatus L. (Cyperaceae), known as
"piripri,” which are used to treat lumps and sores that don't heal, to induce
permanent sterility in women, and to aid childbirth by speeding delivery and
controlling postpartum hemorrhaging. The objectives of this study were to test
the validity of these uses. The petroleum ether extract of C. articulatus had
EDso's of 0.05, 11.09. 15.09 and 11.17 pg/ml against P388, HT fibrosarcoma, KB
nasopharyngeal and BC-1 breast cancer cell lines, respectively. P388
bioassay-directed fractionation led to the isolation of two compounds that
showed cytoxicity. They were elucidated using spectroscopic methods and their
structures were proposed as a triterpene of the little-known serratene
skeleton, 3-methoxy-21-keto-Al3-serratene (P388, EDsp, 0.02 pg/ml), and a
sesquiterpene, corymbolone (P388, EDsgp, 0.9 pg/ml). The methanol extract of C.
prolixus rhizomes was found to disrupt the estrous cycle in rats for as long as
three weeks after completion of dosing. The petroleum ether fraction induced
an estrogenic response in ovariectomized immature rats when given at a dose
of 0.17 mg/kg p.o. on Days 8-10. Using isolated estrogen receptors from bovine
uterus, it was demonstrated that 3-methoxy-21-keto-A!3-serratene from the
petroleum ether fraction weakly competed with labelled estradiol for the
receptor. Ergonovine was isolated from the sclerotia on the C. prolixus and C.
articulatus inflorescences, which were frequently infected by the parasitic
fungus, Balansia cyperi Edgerton. Ergonovine is known to speed parturition
and to control postpartum hemorrhaging by inducing uterine contractions,
which explains the use by the Indians of Cyperus during and following
childbirth.



EVALUATION OF PLANT MATERIALS AND OTHER PURE NATURAL PRODUCTS AS
POTENTIAL INHIBITORS OF TUMOR PROMOTION

Woongchon Mar, Jeffrey L. Hendon, Joseph T. Kadic, and John M. Pezzuto

Program for Collaborative Research in the Pharmaceutical Sciences, and Department of
Medicinal Chemistry and Pharmacognosy, College of Pharmacy, University of lllinois at Chicago,
Chicago, lllinois 60612

A reasonable strategy for the prevention or treatment of cancer involves the use of
therapeutic agents capable of interfering with the promotion of tumorigenesis. Thus, we have
concentrated on the discovery of agents capable of inhibiting the binding of phorbo! dibutyrate
(PDBu) to partially purified protein kinase G, inhibiting the binding of staurosporine to partially
purified protein kinase C, and inhibiting TPA-induced ornithine decarboxylase (ODC) activity
with cultured mouse epidermal 308 celis.

To initiate these studies, seven materials were selected on a priority basis using a search
strategy and the NAPRALERT database. Of the seven materials selected (Acacia catechu,
Chrysanthemum caronarium, Colocasia esculenta, Dioscorea inopinnata, Juglans sieboldiana,
Laminaria angustata, and Nelumbo nucifera), five (A. catechu, C. caronarium, D. inopinnata, J.
sieboldiana, and L. angustata) demonstrated activity in one or more of the test systems. in
order to establish the potential of following the activity by bioassay-directed fractionation
procedures, the EtOAc + MeOH fraction of C. caronarium was subfractionated, and significant
enrichment of activity was observed. Thus, the feasibility of bioassay-directed fractionation has
been demonstrated. Two commonly available test materials, Petroselinum crispum and an extract
of “Liquiritae” (licorice), were also evaluated in these test systems. The "Liquiritae” preparation
demonstrated inhibition of staurosporine binding, but this was not due to the two known
compounds, glycyrrhizic or glycyrrhetinic acids. Also, in analogy with some of the preparations
described above, activity could be significantly enriched by subfractionation of the P. crispum
extract. Therefore, these represent two additional lead materials that can be subjected to
bioassay-directed fractionation.

In order to provide a broader indication of the type of data that may be expected with
these assay systems, 100 plant materials were selected from our collection and subjected to
these evaluation procedures. In considering the data obtained with the PDBu assay, a value of
<20 ug/ml yields 10 actives; for staurosporine binding, a corresponding value of <150 ug/ml
yields 9 actives. Percentages of actives in this range are reasonable. Our data base in regard to
inhibition of ODC induction is not as complete, but it appears that a criterion of activity such
as >50% reduction at a concentration of 20 ug/ml with <50% reduction in cell number will
emerge. Of the plants tested, Markhamia stipulata, Hymenodictyon excelsum, Corypha lecomtei,
and Pyrostegia venusta would be considered as good candidates for additional evaluation. As

exemplified by subfractionation of Markhamia stipulata, activity is enriched by extraction with -~

CHClg. Thus, it is likely that novel active principles could be procured from some of these lead
materials using the bioassay-directed isolation approach.

Lastly, in order to accumulate information that may yield an appreciation of the types of
substances that should modulate activity in these test systems, a number of pure compounds
were analyzed. The only pure compounds thus far tested for inhibitory activity with the ODC
system are the positive control substances retinoic acid and 13-cis-retinoic acid. As anticipated,
a positive response was obtained. However, no significant activity was observed with these
materials in either of the binding assays.

Approximately 85 substances, representative of a structurally diverse group of compounds,
have been evaluated with the PDBu and staurosporine binding assays. The majority of the
compounds were not active. Based on this information, it may be suggested that our isolates,
obtained on the basis of bioassay-directed fractionation, will be novel.



A NEW TYPE OF QUINOLIZIDINE ALKALOID FROM GENISTA
SESSILIFOLIA i

M. P. Nasution, R. A. Hussain and A. D. Kinghorn, Program for
Collaborative Research in the Pharmaceutical Sciences (PCRPS), College of
Pharmacy, University of Illinois at Chicago, IL 60612, U.S.A., A. Tosun and
F. Tosun, Faculty of Pharmacy, Gazi University, 06330 Etiler, Ankara,
Turkey, M. Tanker, Faculty of Pharmacy, Ankara University, Ankara, Turkey,
and T. Ozden, Faculty of Science, Karadeniz University, Ankara, Turkey

The more primitive tribes of the legume subfamily
Papilionoideae are known to biosynthesize a wide variety
of structural types of quinolizidine alkaloids. In previous
work, several known quinolizidine alkaloids of the
sparteine/lupanine and pyridone types have been isolated
from Genista sessilifolia DC. In this study, 10c-
hydroxymethylsparteine, (1), a new type of
1 - sparteine/lupanine quinolizidine alkaloid with a novel 16-
carbon skeleton was isolated from the aerial parts of
Genista sessilifolia DC. The structure of compound 1 was determined by analysis of its
spectral (UV, IR, IH.NMR, 13C-NMR, MS) parameters. The position of the
hydroxymethfll-group substitution and the stereochemistry of 1 were determined by 1H-
14 cosyY, IH-13¢ HETCOR, SINEPT and NOESY NMR experiments.




PHYTOCHEMICAL AND CYTOTOXICITY STUDIES ON MUNTINGIA
CALABURA COLLECTED IN THAILAND

Charles M. Nshimo, John M. Pezzuto, A. Douglas Kinghorn and Norman
R. Farnsworth, University of Illinois at Chicago, IL 60612 and Vichai
Reutrakul, Faculty of Science, Mahidol University, Bangkok 10400,
Thailand.

In a continuing search for antineoplastic agents of natural origin, a
chloroform extract of the stem, and an ethanol extract of the leaves of Muntingia
calabura (Elaeocarpaceae), collected in Thailand, were found to exhibit significant
activity when tested against the P-388 lymphocytic leukemia test system in vitro.
Activity-guided fractionation led to the isolation of galangin 3,7-dimethyl ether as
a cytotoxic constituent from the stem, and 2’,4’-dihydrochalcone and quercetin as
cytotoxic constituents from the leaves. Other compounds, found to have no
significant cytotoxic activity, were the flavonoids, tiliroside, chrysin, kaempferol,
8-methoxy-5,7-dihydroxyflavonol and the new compound, kaempferol-7-B-p-(6"-O-p-
coumaroyl)-glucoside. The compounds were identified by interpretation of their
physical and spectroscopic data. Galangin-3,7-dimethyl ether was detected for the
first time as a constituent of a higher plant. The cytotoxicity of the P-388-active
M. calabura constituents against a panel of human tumor cell lines is currently
under investigation.



EVALUATION OF THE CYTOTOXIC POTENTIAL OF NATURAL PRODUCTS EMPLOYING A
BATTERY OF HUMAN CANCER CELL LINES

John M. Pezzuto,1:2:3 Craig W. Beattie,3 Karen Lowel,2 Woongchon Mar,2 Steven M.
Swanson,? Vichai Reutrakul,% A. Douglas Kinghorn-1 2 and Norman R. Farnsworth1»
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During the course of our investigation of plants as a potential source of antitumor
agents, we have assembled a battery of human tumor cell lines for the evaluation of
biological activity. For our initial test battery, five cell lines derived from human tumors
(breast, colon, lung, melanoma, and sarcoma) were selected. Media requirements for
growth have been established, and properties of growth such as doubling time have been
determined. Further, all of the selected cell lines have been shown to grow after s.c.
injection of 1-4 x 108 cultured cells in male or female (breast cancer only) athymic mice,
and diagnosis of the original patient specimen was consistent with analysis of the
cultured cells by electron microscopy and analysis of nude mouse tumors by light
microscopy. Each cell type has also been analyzed and found to contain human isozymes.

These cell lines, in addition to KB, a drug-resistant KB cell line (KB-V1), and P388
cells, have been used to evaluate the cytotoxic potential of a large number of pure
natural products. Known antitumor agents (e.g., actinomycin D, bruceantin, camptothecin,
ellipticine, homoharringtonine, 4-beta-hydroxywithanolide E, taxol, vinblastine) typically
demonstrated cytotoxic activity of similar magnitude with all of the cell types, except for
KB-V1, wherein higher drug concentrations were generally required to inhibit cell growth.
However, of the known antitumor agents tested, ellipticine and podophyllotoxin were
examples of cytotoxic agents demonstrating equipotent activity with the drug-sensitive
and drug-resistant cells. In addition, approximately 75 pure isolates derived from our
compound repository were evaluated. Again, active compounds commonly demonstrated
general cytotoxicity, with there being few exceptions where some degree of selectivity
was discernible (e.g., aricine, KB; genkwanin, breast; leontine, melanoma). Some synthetic
compounds related to butylated hydroxyanisole were active toward melanoma cells, and
follow-up studies with melanoma-bearing athymic mice demonstrated corresponding
increases in tumor doubling time. Of additional interest, several of the compounds
demonstrated greater activity with the KB-V1 (drug resistant) cells as compared with the
parent cell line (e.g., deserpideine, isoschizogamine, raunitidine, heliparvifoline).

We have also utilized our battery of tumor cells to evaluate the cytotoxic potential
of over 100 Thai plants. Approximately half of the extracts were active in the P388
and/or KB cell culture assays. Since a random collection would be anticipated to yield
active plants corresponding to less than 10% of the total, this number of actives
demonstrates the success of the selection criteria used in this program. Perhaps of
greater importance, however, approximately one-third of the extracts were active in one
or more of the five human cell lines used in our primary battery, and approximately one-
tenth demonstrated some specificity. Bioassay-directed isolation of the active principles is
currently in progress.

This work was supported in part by grant RO1 CA33047 awarded by the National
Cancer Institute. JMP is the recipient of a Research Career Development Award from the
National Cancer Institute, 1984-1989, and a Fellowship awarded by the Alexander von
Humboldt Foundation, 1990.



RETINOL AND SEVERAL OF ITS DERIVATIVES ARE INHIBITORS OF CALMODULIN-
STIMULATED 3°,5’-CYCLIC NUCLEOTIDE PHOSPHODIESTERASE

Steven M. Swanson! and John M. Pezzuto!?

1pepartment of Medicinal Chemistry and Pharmacognosy; zProgram for Collaborative Research in
the Pharmaceutical Sciences, College of Pharmacy; and Division of Surgical Oncology, College of
Medicine, University of Illinois at Chicago, Chicago, IL 60612

Retinoids (vitamin A and its derivatives) have long been known to inhibit carcinogenesis at
the stages generally referred to as promotion and progression. A growing body of evidence, however,
suggests that retinoids may also affect the initiation stage which involves carcinogen metabolism,
detoxification, and/or binding to nuclear macromolecules. For example, our laboratory has observed
an increase in benzo(a)pyrene metabolism with a concomitant decrease in covalent binding to DNA
in cultured human bronchial epithelial cells. We have also observed that retinoids are capable of
elevating intracellular cCAMP concentration in rat neuroglial (ASK) cells. In addition, cytochrome
P-450, a key enzyme in benzo(a)pyrene metabolism, is a known substrate for cAMP-dependent
protein kinase. Thus, retinoids may exert their chemopreventive effects by modulating the activities
of enzymes involved in cAMP metabolism.

In the current study, a two-part coupled enzyme assay was employed to assess the ability of
various retinoids to inhibit 3'5’-cyclic nucleotide phosphodiesterase (PDE) activity. In the first part,
reaction mixtures (250 ul) were prepared containing imidazole (80 mM, pH 7.0), MgSO, (3 mM),
dithiothreitol (0.3 mM), NaCl (100 mM), cAMP (50-400 uM), and various concentrations of retinoids.
The reaction was started by the addition of calcium- and calmodulin-saturated PDE (1-10 mU).
After a 15 min incubation at 30°C, the reaction was stopped by boiling. A second reaction was then
performed by the addition of 5’-nucleotidase (100 mU). After an incubation period (30 min, 30°C),
this reaction was stopped by the addition of trichloroacetic acid, and the quantity of inorganic
phosphate was determined by a modification of the method of Fiske and Subbarow.

Kinetic analyses performed with a number of retinoids revealed inhibition constants as
follows: Retinol, ImM; 13 cis-retinoic acid, 460 uM; dimethylacetylcyclopentenyl analog of retinoic
acid (DACP), 350 pM; 5,6-epoxyretinoic acid, 275 uM. None of the retinoids affected the 5°’-
nucleotidase activity or compromised the sensitivity of the phosphate determination. Thus, one
mechanism by which the retinoids may modulate intracellular cAMP concentration is through
inhibition of calmodulin-stimulated PDE, the only enzyme known that catalyzes the degradation of
cAMP to AMP. It may be speculated that this inkibition is related to the chemopreventive potential -
of these substances.




H

THE EFFECTS OF THEOBROMINE(TB) AND COCOA EXTRACTS(CE) ON
REPRODUCTIVE TISSUES OF MALE RATS. Y. Wang, A. P. Sinha Hikim,
L. D. Russell and D. P Waller. Program for Collaborative
Research in the Pharmaceutical Sciences, Univ. of IL at
Chicago, Chicago, IL. and Dept. of Physiology, Southern IL
Univ., Carbondale, IL.

Cocoa is a naturally derived porduct used in a wide variety
of food products. Cocoa products contain methylxanthines,
primarily TB. High doses of TB <cause necrosis of
seminiferious tubules and interstitial edema in the testes.
Our experiment evaluates the testicular and epididymal
effects in rats of TB and a methanol CE. Sprague-Dawley rats
were orally dosed for 4 weeks with vehicle, 250mg/kg TB(TB)
2140mg/kg CE(250mg/kg of TB; CE250), or 430mg/kg CE(50mg/kg
of TB; CE50). The animals were injected ip with heparin and
anesthetized on day 29. One testis and epididmis were
removed, weighed and saved for counting of epididymal sperm.
The animal was then perfused through the heart with saline
followed by glutaraldehyde and the fixed testis removed.
Tissues from the fixed testis were embedded in epoxy, thin
sections cut on an ultramicrotome, stained with Mallory’s
methylene blue and examined under a 1light microscope. A
decrease in body weight gain and epididymal weights were
observed for the TB treated and CE250 treated groups. No
change of testis weight, epididymal sperm concentration or
sperm/cauda weight were observed. The vacuolization and
multinucleate cell formation in seminiferous tubules were
observed in TB and CE250 groups. These data demonstrate the
ability of TB and CE to alter testis structure after shorter
expoures than previously reported.



COCCINEOSIDE, A NEW PHENYL GLUCOSIDE FROM Rhodiola coccinea

Yuving Zong, Karen Lowell, Chun-tao Che, John M. Pezzuto and
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College of Pharmacy, University of Illinois at Chicago, Chicago,

IL 60612.

Rhodiola coccineg (Crassulaceae) has been used in Tibetan medicine as an adaptogen
and tonic. A 70% EtOH extract of the root part exhibited cytotoxic activity against several
tumor cell lines. The extract was then separated into CHCl4-soluble and H,O-soluble parts.
The CHCl, fraction was devoid of any significant cytotoxicity. Chromatographic separation
of the EtOAc-extractable portion of the aqueous fraction led to the isolation of three
compounds. Two of them were identified as gallic acid and salidroside. The third isolate
was shown to be a new phenyl glucoside, for which we have given the name coccineoside.
The structure of coccineoside was determined through spectroscopic analysis. Among these
isolates, gallic acid was found to be cytotoxic.

OMe
GLUO COMe

OMe
Coccineoside



