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Dear Friends,

On behalf of the National Center for Natural Products Research, School of Pharmacy, and the University
of Mississippi, we would like to welcome you to our conference entitled “8th International Conference
on the Science of Botanicals” This conference is supported through a cooperative agreement between
the NCNPR and the Center for Food Safety and Applied Nutrition (CFSAN) of the Food and Drug Admin-
istration. Co-sponsors are: CFSAN/FDA, Shanghai Institute of Material Medica/CAS, China; The Council
of Scientific and Industrial Research (CSIR-India); the Society for Medicinal Plant Research (GA); Insti-
tute of Indigenous Medicine (IIM), Sri Lanka, and the American Society of Pharmacognosy (ASP).

We are excited to present a program featuring a roster of internationally recognized experts and re-
searchers in the field of botanicals. We wish to extend our thanks to our speakers for their willingness
to participate in and contribute to the success of the meeting.

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.

We invite you to visit the website of the National Center for Natural Products Research at http://www.
pharmacy.olemiss.edu/ncnpr to learn more about our research program. Oxford and the Ole Miss cam-
pus are a beautiful setting, and we hope you will get to explore them, especially if this is your first time
to visit here. If there is anything we can do to make your visit more enjoyable, please contact us.

Sincerely,

Larry A. Walker, Ph.D. Ikhlas A. Khan, Ph.D.

Director Director of FDA Program

National Center for Natural Products Research National Center for Natural Products Research
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Oral Presentations - In order of appearance

Trials and Tribulations of Planning
gezgl?:‘: and Conducting a Phase 2 Clinical Trial
b with Black Cohosh and Red Clover
Farnsworth NR!

T UIC/NIH Center for Botanical Dietary Supplements Research,
College of Pharmacy, University of Illinois at Chicago

A Phase 2 clinical trial with Black Cohosh and Red Clover was con-
ceived in 2000 within our UIC/NIH Center for Botanical Dietary
Supplement Research on Women'’s Health. Prior to implementing
the trial, a Phase 1 study was required and approval from FDA that
an IND application was not required since the end point being
measured was reduction in hot flashes in menopausal women.
Menopause, for purposes of FDA is not considered a disease. The
study was delayed for more than a year in order to prepare a bota-
nically authenticated and chemically and biologically standardized
extract. It was ascertained that the biological endpoint for purposes
of the study would be interaction with certain serotonin receptors,
invitro. The study preparations had to be formulated and were sub-
jected to accelerated stability studies. During the recruitment of
suitable subjects the results of the WHI (Women’s Health Initiative)
caused difficulty in the ability to recruit suitable women since the
study had four arms, i.e. Black Cohosh, Red Clover, Placebo and
Prempro and many women were reluctant to enter the trial if there
was a possibility that there would be taking Prempro. Because of
this, only 88 subjects were recruited of the 128 initially planned.
However, the study was powered sufficiently if the dropout rate
was less than 15%. In the final analysis, Red Clover was shown to
positively affect cognition but neither test preparation reduced
hot flashes. A discussion of these results will be presented.

Botanicals and NMR-based Metabolomics:
S-2 A Perfect Holistic Match
Verpoorte R, Choi YH, Choi HK

! Department of Pharmacognosy, Section Metabolomics,
Institute of Biology Leiden, PO Box 9502, 2300RA Leiden,
The Netherlands, Email: VERPOORT@LACDR.LeidenUniv.nl

An estimated 40,000-70,000 plant species are used as medicines
worldwide. Some of these are extensively studied and their use is
supported by clear clinical evidence. But in fact most have not been
studied in any detail, and little is known about their activity, mode
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of action and possible active compounds. This poses two major
problems, one is the acceptance of botanicals that are not yet evi-
dence-based, the other is quality control. In fact acceptance is ham-
pered by the fact that no methods for proper quality control are
available if no active compound(s) is/are known. With globalization
the use of botanicals is clearly increasing. Pharmacognosy has thus
a major task in developing medicinal plants into evidence-based
medicines. This will include both mentioned aspects: evidence for
activity and quality control. In the past decades drug development
has gone from in-vivo testing into molecular based assays (High
Throughput Screening, HTS) for finding new leads. Certainly by
HTS one may find active compounds in medicinal plants, but syn-
ergy and pro-drugs will certainly not be found in such an approach.
We pharmacognosists should thus rethink our approaches for
proving activity of medicinal plants. This is where systems biology
and metabolomics do offer interesting options. It means going back
to in-vivo pharmacology in combination with the “-~omics” technol-
ogies to measure the response of a test organism on treatment with
the medicinal plant, and metabolomics to phytochemically charac-
terize the medicinal plant. By chemometric methods, such as mul-
tivariate analysis, links can be made between compounds present
in the plant and activities observed in the model organism. That
means that not only active compounds, but also synergy and pro-
drugs can be found. This approach will also be the basis for quality
control. By using metabolomics in combination with multivariate
analysis one can define the required profile for activity. Particularly
NMR-based metabolomics has a great potential for both quality
control and identification of compounds related to activity.

Evaluation of the Anti-inflammatory
S-3 Potential of Chinese Botanicals
Bauer R', Adams M, Fischer M, Gusenleitner S, Schiihly W

! Institute of Pharmaceutical Sciences, Department
of Pharmacognosy, Karl-Franzens-University Graz,
Universitdtsplatz 4, 8010 Graz, Austria

Traditional Chinese medicine (TCM) has been using about 1300
plants for anti-inflammatory purposes. Activity guided isolation in
a medium throughput approach has resulted in the discovery of a
number of new drug leads. From the fruits of Evodia rutaecarpa
(Juss.) Benth. (Rutaceae), several quinolinone alkaloids, like 1-
methyl-2-nonyl-4(1H)-quinolinone, 1-methyl-2-(6Z)-6-undecen-
yl-4(1H)-quinolinone, 1-methyl-2-(4Z,7Z)-4,7-tridecadienyl-4(1H)-
quinolinone, evo-carpine and 1-methyl-2-(6Z,9Z)-6,9-pentadeca-
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dienyl-4(1H)-quinolinone, have been isolated which showed
strong inhibitory activity on leukotriene biosynthesis in human
polymorphonuclear granulocytes [1]. They showed no cytotoxic ac-
tivity and might bind to the lipid binding site of 5-LOX [2]. More-
over they were very effective against mycobacteria [3]. From Centi-
peda minima (L.) A. Braun & Asch. (Asteraceae) a series of sesquiter-
pene lactones, like 6-O-methylacrylplenolin, 6-O-angeloylplenolin
and 6-O-tigloyl-plenolin, have been isolated, which exhibited
strong inhibitory properties on inducible nitric oxide synthase
(iNOS) in RAW 264.7 macrophages [4]. Extracts from Chinese herbs
have shown inhibitory properties on expression of NF-kB1 in THP-1
cells [5]. Overexpression of this transcription factor is associated
with inflammatory diseases, like rheumatoid arthritis, atheroscle-
rosis, asthma and inflammatory bowel disease. Sesquiterpenes, like
parthenolide and helenalin have been demonstrated to be respon-
sible for that effect [6]. Acknowledgements: Part of the work has
been supported by Zukunftsfonds Styria (“TCM Research Center
Graz”). References: [1] Adams M, et al. (2004) Planta Med. 70:
904-908. [2] Adams M, et al. (2007) Planta Med. 73: 1554-1557.
[3] Adams M, et al. (2005) Int. ]. Antimicrob. Agents 26(3): 262~
264. [4] Fischer M, et al. (2009) in preparation. [5] Gusenleitner S,
Bauer R, (2007) Planta Med. 73: 844. [6] Gusenleitner S, et al.
(2009) in preparation.

Ethnobotany, Traditional Medicine

and Dietary Supplements:
Research Priorities and Lessons to be Learned
Balick M]!

T Institute of Economic Botany, The New York Botanical
Garden, Bronx, New York 10458, U.S.A.

There are estimated to be 420,000 species of higher plants on earth,
about half of which are found in the tropics. Over millennia, people
have learned to use plants to sustain their lives. Ethnobotany is a
science that studies the relationship between plants, people and
traditional culture. This presentation discusses the study of plants
used in traditional healing, with examples from Belize, Central
America, The Pacific Island region of Micronesia, and New York City
by a Dominican immigrant community. Traditional knowledge in
many parts of the world, including our own, has “devolved”, or dis-
appeared when its practitioners die without teaching the knowl-
edge to the next generation. The implications of this for natural
products research and development and safe and proper use of
new plant species as dietary supplements will be discussed. Herbs
used by traditional peoples have been subjected to many genera-
tions, even centuries of trial and error experimentation, and there
is much that these people can teach us about their efficacy and use.
Ethnobotanical knowledge can be of great value in addressing con-
temporary issues in supplement and drug development, public
health and sustainable resource use and conservation. However, in
seeking to fulfill this potential, scientists find themselves in a race
against time, with both habitats being destroyed and indigenous
knowledge about the uses of the plants and their environment rap-
idly being lost. There are ways to reduce this destruction of human-
ity’s collective wisdom before it is too late.

Known Natural Products with Unknown Bioactivity
S-6 Schwaiger S', Rollinger JM', Stuppner H'

! Institute of Pharmacy/Pharmacognosy,
University of Innsbruck, 6020 Innsbruck, Austria

To date more than 170,000 natural compounds [1,2] are published.
The main part of these compounds belongs to secondary metabo-
lites, which provide living systems with their characteristic fea-
tures mandatory for surviving. They contain an inherently large-
scale of structural diversity. About 40% of the chemical scaffolds of
published natural products (NPs) are unique and have not been
synthesized by any chemist [3]. Accordingly, a large number of drug
leads and hits are conserved in the inexhaustible pool of NPs pre-
screened by evolution. But how to dig out and to recognize the re-
spective drug leads is a challenging task. Although a random selec-
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tion of plant materials seems not to be a very efficient strategy for
the discovery of new biologically active compounds, many today
well-known natural drug leads are based on a serendipitous find-
ing. An example of a successful random study will be presented
from our laboratory, which has recently resulted in the identifica-
tion of isogentisin, a secondary metabolite of Gentiana lutea L., as a
novel compound for the prevention of smoking-caused endothelial
injury [4]. A more rationalized access to bioactive compounds is of-
fered by in silico tools e.g. pharmacophore-based virtual screening,
docking experiments and the parallel screening concept. Screening
of compounds against a set of models representing a large number
of targets aims to predict the pharmacological profiles of these
molecules including desirable activities and undesirable effects. In
this presentation an example application employing a virtual paral-
lel screening approach with a collection of 2208 in-house gener-
ated pharmacophore models on constituents of the aerial parts of
the medicinal plant Ruta graveolens L. will be illustrated [5]. Refer-
ences: [1] Dictionary of Natural Products provided by Chapman
&Hall/CRC:  http://www.chemnetbase.com/tours/dnp/index.html.
[2] Tulp M, et al. (2005) Bioorg. Med. Chem., 13: 5274-5282. [3]
Henkel T, et al. (1999) Angew Chem. Int. Ed., 38: 643-647. [4]
Schmieder A, et al. (2007) Atherosclerosis, 194: 317-325. [5] Rol-
linger JM, et al. (2009) Planta Med. in press.

Antimalarial Agents from Plants:
S-7 Neocryptolepine Derivatives and Standardised
Extracts from Traditional Medicine
Pieters L'
T Laboratory of Pharmacognosy and Pharmaceutical
Analysis, University of Antwerp, Universiteitsplein 1,
2610 Antwerp, Belgium

Plants are still an important resource for the discovery of new
drugs, such as new antimalarial agents. In search for novel antima-
larial compounds, we focused on neocryptolepine (5-methyl-5H-
indolo[2,3-b]quinoline), one of the minor alkaloids of Cryptolepis
sanguinolenta, a plant used in traditional medicine in Central and
West Africa. A series of chloro- and aminoalkylamino-substituted
neocryptolepine derivatives were synthesized and evaluated as
antiplasmodial agents. The evaluation included cytotoxicity
(MRCS5 cells), inhibition of B-hematin formation and DNA-interac-
tions (DNA/methyl green assay). Introduction of aminoalkylamino
chains increased the antiplasmodial activity of the neocryptolepine
core substantially. The most active compounds showed antiplas-
modial activities in the nM range. Nevertheless, some compounds
that were selected for in vivo evaluation in infected mice were not
sufficiently active, or toxic to the animals. A different approach to
develop antimalarial drugs from nature is the standardisation of
plant extracts with a proven efficacy used in traditional medicine.
Nauclea pobeguinii (Rubiaceae) is a tree from which the bark is
widely used in African traditional medicine against malaria-like
symptoms. Alkaloids such as the major compound strictosamide
are expected to be responsible for the activity. An HPLC method
was developed and validated for the quantification of strictosamide
in an 80% EtOH extract of the stem bark of N. pobeguinii. This ex-
tract, containing 5.6% (w/w) strictosamide, was evaluated in vivo
in the Plasmodium berghei mouse model in a suppressive treatment
regimen. It was orally dosed (PO) at 300 mg/kg 2 x/day during 5
consecutive days. Another group was treated intraperitoneally (IP)
at 50 mg/kg using the same dosing regimen. Treatment with the
crude extract, either after oral or intraperitoneal dosing, resulted
in moderate depression of parasitaemia during dosing, however
quickly followed by a full relapse (mean survival time =about 13
days). At termination of the experiment at day 21, a single survivor
in the PO group was apparently cured (no parasitaemia), the single
survivor in the IP group showed high parasitaemia and was in a
moribund state. It can be concluded that the crude extract of N. po-
beguinii has slight antimalarial potential when administered orally
in a suppressive dosing regimen of 2 x 5 days at 300 mg/kg. Longer
treatment may be necessary.
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Triterpenoids as Anti-inflammatory Compounds
S-8 of Natural Origin
Syrovets T', Rouis M, Simmet T!

! Institute of Pharmacology of Natural Products and
Clinical Pharmacology, University of Ulm, Helmholtzstr. 20,
D-89081 Ulm, Germany

Despite the progress in understanding the molecular mechanisms
underlying chronic inflammation, the current treatment options
are not satisfactory. The transcription factor NF-kB, a key player in
the development and progression of chronic inflammation, is con-
sidered a promising target for therapeutic intervention. In Ayurve-
dic medicine, extracts from the oleogum resin from Boswellia ser-
rata are being used as anti-inflammatory remedies. After purifica-
tion to chemical homogeneity, we have identified a number of pen-
tacyclic triterpenoids including acetyl-boswellic acids (ABAs). Us-
ing LPS as an activator of human monocytes, we found that ABAs
inhibit NF-kB signaling. We identified specific inhibitory effects on
IkB kinase (IKK), which is pivotal for the degradation of the NF-kB
inhibitor IkB, as well as the phosphorylation of p65, two steps es-
sential for NF-kB activation and the subsequent cytokine expres-
sion. Using active human recombinant IKKa and IKKB, we posi-
tively confirmed the direct effect of the ABAs on the IKK complex.
We further studied the effects of systemically applied AKBBA on
the development of atherosclerotic lesions in apolipoprotein E-de-
ficient (apoE~/") mice. Atherosclerotic lesion formation was acceler-
ated in those animals by weekly intraperitoneal lipopolysaccharide
(LPS) injections. LPS alone increased the atherosclerotic lesion size
by two-fold and treatment with AKBBA significantly reduced it by
about 50%. Daily treatment of the mice with AKBBA potently inhib-
ited the NF-kB activation in atherosclerotic plaques and led to sig-
nificant down-regulation of several NF-kB-dependent genes such
as MCP-1, MCP-3, IL-1a, MIP-2, VEGF and TF. By contrast, AKBBA
did not affect the plasma concentrations of triglycerides, total cho-
lesterol, and various subsets of lymphocyte-derived cytokines.
Thus, the inhibition of NF-kB signalling by constituents of the oleo-
gum resins from Boswellia species might represent an alternative
for conventional treatments of chronic inflammatory diseases such
as atherosclerosis. Acknowledgements: This work was supported by
the Deutsche Krebshilfe.

Scientific Studies of a Popular Sri Lankan
Indigenous Therapeutic Agent Rathakalka
Used in Pediatric Practice
Amarasinghe APG'
! Institute of Indigenous Medicine, University of Colombo,

Rajagiriya, Sri Lanka

The test drug Rathakalka, selected for these studies, is a popular Sri
Lankan indigenous medical recipe specially used for children. A
clinical study of the Rathakalka recipe revealed significant changes
in serum immunoglobulins (IgG, IgM, and IgA) and serum comple-
ments (C3, C4) levels in infants and young children. Animal experi-
ment with albino rats showed its highest anti-inflammatory activ-
ity 3 hours after induction of edema. In-vivo experiment demon-
strated that Rathakalka reduced yeast induced elevation of the
body temperature in rats. In-vitro experiment revealed that the
recipe has anti-bacterial effect on Staphylococcus aureus, Pseudo-
monas aeruginosa, and Listeria monoytogenes. In-vivo experiment
showed that the prolong administration does not produce any tox-
icity changes in rabbits. Microbiological study indicated that the
microbial colony counts observed in this study were with in the
limits acceptable by the World Health Assembly (W.H.A.). These
results scientifically evaluate that the drug samples are tested and
deemed microbiologically safe and up to the microbial quality
standards. These studies confirmed the presence of immune en-
hancing effect, anti-bacterial effect, anti pyretic effect, anti-inflam-
matory effect, non toxicity, and microbiological safety in Rathakal-
ka. Acknowledgements: Thanks to the support and advice given by
Prof. S. Widanapathirana, Prof. R.D. Sharma, Prof. Premawathi Te-
vari, Prof. Manjari Dwivedi, Dr. Usha Singh, Dr. N.C.Arya, Dr. B.M.

Nageeb and all other co-researchers, and the financial grant from
Link Natural Pharmaceuticals, and National Science Foundation,
Sri Lanka, to carry out this research study.

Antidepressant New Herbal Product Development

5-10 Wang EZ, Jiang Y!
T Suzhou Yi-hua Biomedical Technology Co. Ltd, PRC

Depression related disorders are among the most common psychi-
atric disorders that affect all age groups of the general population.
Currently, the preferred treatment is with pharmacological drugs
that have antidepressant or anti-anxiety properties. However,
these synthetic antidepressants have numerous and often serious
adverse effects, including impaired cognition, ataxia, aggression,
sexual dysfunction, tolerance dependence and so on. Withdrawal
reactions on termination after long-term administration are also a
major limiting factor in the use of these agents. Herbal remedies,
for example St. John’s wort (Hypericum perforatum) or Kava has re-
cently gained popularity as an alternative treatment for mild to
moderate depression. Excitingly, we have discovered a medicinal
plant named ADP, Chinese traditional medicine, used for inflamma-
tion and rheumatic conditions. Its extracts showed significantly
antidepressant effect, and minor analgesic, tranquilizing actions, si-
multaneity, without exciting effect. We believe that it could soon
become “Chinese St. John’s wort”. Pharmacodynamics-experiment
(positive control is fluoxetine and Venlafaxine) showed the curative
dose of ADP for mouse ED50: 4.56 mg/kg (FST), 3.49 mg/kg (TST);
rat ED50: 1.85mg/kg (FST). Acute-toxicity-experiment showed
its LD50 values >500 mg/kg i.g; Long-term-toxicity-experiment
showed through 6month SD-rats test and 9month Beagle-dogs test,
under 40 mg/kg/d (amount to clinical mimic-dose 80 times) ADP
was safety. The safe index of ADP for mouse is LD50/ED50 = 152-
162 (TST) (Fluoxetine’s LD50/ED50=62). The in vitro test and the
mechanism of action test indicate that ADP obtained through the
method for this invention has prominent (re) uptake inhibiting ef-
fect on noradrenaline (NA) and/or 5-hydroxytryptamine (5-HT),
and when compared with the extract prepared by using the exist-
ing reflux method, it has the advantages of increasing the alkaloid
content and the biological activity of the extract. Therefore, ADP
may serve as the noradrenaline and/or 5-hydroxytryptamine and/
or dopamine (re) uptake inhibitor for development into antidepres-
sant drug, anti-anxiety drug, sedative hypnotic, and anti-senile
dementia drug. By now, we have executed 2 applications for China
invention patents and authorized by Chinese Patent Bureau
(ZL03115911.7; ZL200410084791.7). Meanwhile, we have exe-
cuted 1 PCT application at 2005, and entered into U.S.A, Japan, Can-
ada, Korea, India, Russia and European Union from 2007(W02006/
058487 A1).

Quality Control and Standardisation
S-11 of Botanicals - From Cultivation of Medicinal

Plants up to its Clinical Application

Kamil M, Naji MA

T Zayed Complex For Herbal Research & Traditional
Medicine - WHO Collaborative Centre, DPH & P-Health
Authority Abu Dhabi, P.O. Box: 29300, Abu Dhabi,
United Arab Emirates

In the recent years with ever growing commercialization in the
field of herbal medicines, there has been an instant demand for
quality control of the drugs used in this system. In the present pa-
per an attempt has been made for a sequential study of the quality
control protocols for the herbal medicinal products from selection
of medicinal plants, good agricultural practices, cultivation, good
field collection practices, source and period of collection, identifi-
cation and authentication, storage, chemical standardization, assay,
good manufacturing practices, pre clinical studies up to clinical ap-
proach, with special reference to maintain standardization at all
stages. Besides the above protocols, this study deals with ap-
proaches towards establishing the quality and safety - starting
from preliminary examination of the botanicals, inadvertent con-
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tamination/substitution, morpho-anatomical, pharmacognostic,
physico-chemical and analytical parameters emphasizing the lim-
its of foreign organic matter, pesticide residue, radioactive and mi-
crobial contaminations [1]. Chemical assay and phytochemical
screening of different extracts using modern extractors and recent
Chromatographic and spectroscopic techniques have been de-
scribed. Different stages, i.e. quality control studies of raw botani-
cals, method of processing, finished herbal products, standardiza-
tion procedures at all stages from birth of the botanicals up to its
clinical application will be discussed. Practical experiences for the
identification of non-prescription and prescription synthetic
chemical medicines (illegal addition) in quite a large number of re-
cent herbal medicinal products will be described in detail. Ac-
knowledgements: Thanks are due to ZCHRTM & HAAD, for provid-
ing facilities. References: [1] Quality Control Methods for medicinal
plant materials, WHO (1998; 2007).

Effect of Polysaccharides on Enteric
5-12 Mucosal Inmune Response in Rats
Lu AP'2, Zhang WD!, Chen SI?
T Institute of Basic Theory, China Academy of
Traditional Chinese Medicine, Beijing 100700, China
2 Institute of Modern Chinese Medicine, The Hong Kong
Polytechnic University, Shenzhen 518057, China

The effect of ginseng polysaccharide and Polyporus umbellatus poly-
saccharide on T-lymphocytes in enteric mucosal lymphocytes in
rats, including healthy rats, those with collagen induced arthritis,
and with C26 colon carcinoma were explored. For this study pe-
ripheral blood mononuclear cells (PBMC), peyer’s patch lympho-
cyte (PPL), intraepithelial lymphocyte (IEL), and lamina propria
lymphocyte (LPL) of SD rats were isolated. These lymphocytes were
co-cultured with ginseng polysaccharide and Polyporus umbellatus
polysaccharide in different dosages. The TNF-a and IFN-y in super-
natants were measured with ELISA. Ginseng polysaccharide and
Polyporus umbellatus polysaccharide can regulate the level of TNF-
o and IFN-y in the supernatant of PBMC and PPL; Polyporus umbel-
latus polysaccharide in some dosages can increase the level of TNF-
o and IFN-y in supernatant of IEL; Ginseng polysaccharide and Poly-
porus umbellatus polysaccharide can decrease the level of TNF-a
and IFN-y in supernatant of LPL. Ginseng polysaccharide and Poly-
porus umbellatus polysaccharide can regulate the function of lym-
phocytes in the enteric mucosal immune system.

Eliminating Analytical Ambiguity in the Scientific

s-13 Study, Development and Quality Control of
Natural Health Products and Dietary Supplements
Brown PN!

! Integrative Bioscience Research Cluster, British Columbia
Institute of Technology, 3700 Willingdon Avenue,
Burnaby, British Columbia, V5G 3H2, Canada

Recent surveys have shown that upwards of 71% of Canadians con-
sume natural health products (NHPs) either on a daily or seasonal
basis [1] and 73% of American adults surveyed reported taking
some type of non-prescription vitamin, dietary supplement or min-
eral supplements over the course of a year [2]. The prominence of
these products in the health care setting is further buoyed by the
current deluge of adverse drug effects in conventional medicines.
Yet 48% of Americans surveyed believe supplements are not ad-
equately tested [3] and 46% of Canadians agree that a lot of claims
made by NHP manufacturers are unproven [1]. In 2002, the World
Health Organization attributed problems related to Traditional
Medicines, including poor quality research, to a paucity of sound
methodology and short-supply of resources [4]. A fundamental sci-
entific flaw of much of the clinical research on botanical-based
products has been the failure to characterize the study material, an
omission that renders resulting data meaningless [5,6]. Adequately
validated methods are an essential prerequisite for producing fair,
objective evaluations. A shared feature of CGMP for NHPs and Die-
tary Supplements is establishment and demonstration of confor-

mity to specifications for identity, purity, and content of defined at-
tributes. This system disintegrates if the analytical methods em-
ployed to ensure products meet specifications are not fit for their
intended purpose, i.e. validated. A validation study is the scientific
process for demonstrating that a test is transferable and will reli-
ably deliver the correct or “true” analytical value. The ICH and U.S.
Law (Federal Register 60:11259-11262) mandate determination
of accuracy, precision, specificity, detection limit, quantitation lim-
it, linearity, and range of any test used for determination of con-
formity to content (assay) specifications. This review will explore
the role of validation and show how failure to properly validate test
methods impacts both scientific study and product quality in the
marketplace. References: [1] Ispos Reid for Health Canada. Baseline
Natural Health Products Survey Among Consumers Final Reported
Submitted to Health Canada March 2005. Available at http://www.
hesc.ge.ca/dhp-mps/alt_formats/hpfb-dgpsa/pdf/pubs/eng_cons_
survey-eng.pdf. Accessed August 30th, 2006. [2] Timbo BB, Ross MP,
McCarthy PV, Lin CT]J. (2006) ] Am Diet Assoc, 106(12): 1966-1974.
[3] Blendon R], DesRoches CM, Benson JM, Brodie M, Altman DE.
(2001) Arch Intern Med, 161(6): 805-810. [4] World Health Organ-
ization. Traditional Medicine Strategy (2002-2005). Available at
http://www.who.int/medicines/publications/traditionalpolicy/en/.
Accessed August 30th, 2006. [5] Gagnier JJ, Boon H, Rochon P, Moher
D, BarnesJ, Bombardier C. (2006) Ann Intern Med, 144(5): 364-367.
[6] Wolsko PM, Solondz DK, Phillips RS, Schachter SC, Eisenberg
DM. (2005) Am ] Med, 118(10): 1087-1093.

Traditional Knowledge Guided Research
to Identify Legitimate Substitutes for Rare
and Unavailable Herbs
Venkatasubramanian P!, Subrahmanya Kumar K’
T Foundation for Revitalisation of Local Health Traditions
(FRLHT), 74/2 Jarakabande Kaval, Attur Post, via Yelahanka,

Bangalore 560064, India

As per the principles and practice of Ayurveda, herbs with similar
pharmacological properties can be used as substitutes whenever
the original herb is in short supply. There are at least 30 pairs of
herbs and substitutes that are mentioned in classical Ayurveda texts
[1]. Cyperus rotundus L. (Cyperaceae) is claimed to be a legitimate
substitute for Aconitum heterophyllum Wall. ex Royle (Ranuncula-
ceae). A. heterophyllum is a rare and expensive Himalayan herb
while C. rotundus is a common, tropical, marshy weed. Going by
published literature, the two herbs are taxonomically unrelated
and dissimilar in major chemicals. However, our preliminary stud-
ies indicate that the chromatographic profiles [2] and pharmacolog-
ical (anti-diarrhoeal) activity are similar in the two drugs making
further exploration worthwhile. Research of this kind is essential
to identify new substitutes for unavailable herbs and to throw light
on the Ayurvedic strategy adopted for selecting substitute drugs.
Acknowledgements: Thanks go to Al-Ameen College of Pharmacy
for conducting the animal studies. Financial support from the TATA
Trusts is gratefully acknowledged. References: [1] Sastri, B (Ed.)
(2002) Yogaratnakara. Chaukhamba, Sanskrit Sansthan. Varanasi,
p.171.[2] Shankar, D. et al. (2007) Curr Sci, 92(11): 1499-1505.

Metabolomics for Discovery
s-15 of Novel Medicinal Compounds
Murch S
I University of British Columbia Okanagan, Kelowna,
British Columbia, Canada

Plant tissues have complex chemical profiles consisting of both pri-
mary metabolites required for growth and development and secon-
dary metabolites that enable the plant to sense and adapt to chang-
ing conditions. The products of plant secondary metabolism are a
rich resource for discovery of new medicines but traditional meth-
ods of discovery such as bioassay-guided fractionation are expen-
sive and time-consuming while some plant-based treatments rely
on synergy between several compounds for full biological effect.
Metabolomics is the study of the whole complement of small com-
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pounds in a biological sample and recently, this technique has been
used to discover novel, medicinally active phytochemicals in tradi-
tional plant-based medicines. The overall objective of the Medicinal
Plant Metabonomics research program is to assess the capacity for
compound discovery by mass spectrometry and NMR-based met-
abolomics technologies and to quantitatively compare metabolites
specific to individual medicinal plants. An extract of a single leaf of
St. John’s wort (Hypericum perforatum L) has been found to contain
more 2,500 unique phytochemicals while extracts of species in the
genus Scutellaria contain more than 4,200 individual compounds. A
simple cup of coffee from a commercial retailer can contain be-
tween 8,000-10,000 distinct phytochemicals. Efforts to understand
this phytochemical complexity and to develop models for study of
chemodiversity form the foundation of future research in com-
pound discovery, medicinal plant development and optimized di-
ets.

Quality Evaluation and Quality Control of
Botanicals and Traditional Chinese Medicine

Luo GA, Liang QL, Yang HH, Wang YM
I Modern Research Center for Traditional Chinese Medicine,

Tsinghua University, Beijing, 100084, P.R. China

This presentation will introduce a systemic strategy and relative
technologies for the quality evaluation of Traditional Chinese Med-
icine (TCM), including the identification and differentiation of bo-
tanicals and also the quality standard of TCM products. The empha-
sis will focus on the quality control of manufacture of TCM prod-
ucts, especially to introduce an application of NIRS online analytical
technique and quality-based control system into the extraction
procedure of TCM. The system hardware was composed of the ex-
traction equipment, the online sample pre-treatment subsystem,
the NIRS subsystem, the online NIRS analysis and intelligent con-
trol subsystem, and the automatic control subsystem. A diagram
of the system is shown in Fig. 1. The whole system includes cooper-
ative-working hardware and software components. The extraction
process of TCM was analyzed using online NIRS, and the results
demonstrated that NIRS was feasible to be applied to online moni-
toring and controlling in the manufacturing of TCM. Based on the
online NIRS analysis technology, the real-time monitoring of the ef-
fective components or indicative components in the extraction
procedure, the analysis of the extraction ratios, the diagnosis of
the extraction procedure, and the real-time feedback control based
on the quality status were actualized.

Extraction Workshop

Extraction
Equipments

Online Sample
Pretreatment Subsystem

Sample In, #1 F il

Filter Bump

Sample ﬂ'l #14
e

6 Channels in total

HPTLC for Quality Control of Traditional

S-17 Chinese Medicines: Identification and

Detection of Adulteration

Li Z', Reich F?

! University of Freiburg, Germany, 2CAMAG Laboratory,
Sonnenmattstrasse 11, 4132 Muttenz, Switzerland

For cGMP compliance of dietary supplements and quality control of
herbal medicinal products, proper identification of herbal raw ma-
terial is of great importance. In this respect Traditional Chinese
Medicines (TCM) can present challenging tasks because pharmaco-
poeial drug monographs may include multiple species and often
don’t provide sufficient analytical methods. High Performance
Thin-Layer Chromatography (HPTLC) is a very suitable tool for di-
rect comparison of fingerprints from multiple samples side by side
and allows determining similarities and differences of related spe-
cies. Using “BEIMU” (Fritillaria spp.) and “CANGZHU” (Atractylodes
spp.) as examples, the development and use of validated methods
for this purpose is illustrated. The traditional approach of associat-
ing the quality of an herbal medicine with the quantity of a marker
becomes questionable, if the product contains more than one plant
material. CANGZHU XIANGLIAN SAN a TCM for veterinary use con-
tains Coptis rhizome, Aucklandia root, and Atractylodes root but
the Chinese Veterinary Pharmacopoeia only relies on identification
and quantitation of berberin as principal marker. Berberin is
present in Coptis only. This creates the possibility for adulterated
products, missing either of the other two plants to enter the mar-
ket. We propose an HPTLC method that allows a more complete
monitoring of quality by ensuring the presence of all species in the
appropriate quantity.

Relative and Absolute Structures
S-18 of Diospongin A, B and C
Jun Yin, Zhihui Liu, Na Han, Bin Xiao
College of TCM, Shenyang Pharmaceutical University,
103 Wenhua Road, Shenyang, 110016, China

While screening 60 extracts for their stimulatory activity on prolif-
eration of osteoblast-like cell line and on inhibition of osteoclastic
formation, the water extract of Dioscorea spongiosa displayed the
strongest stimulation on osteoblastic proliferation and strong in-
hibition on osteoclastic formation. This water extract was sepa-
rated using bioassay-guiding fractionation and three new diaryl-
heptanoids were isolated and purified. The structures of three
new diarylheptanoids were elucidated by analysis of NMR, IR spec-
tra and high resolution FAB-MS. The relative stereochemistry of
diospongin A and B was determined by ROESY spectra and coupling
constants in '"H-NMR spectra and their absolute structures were
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Fig.1 The system framework of the NIRS analysis and intelligent control system for TCM extraction.
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identified by advanced Mosher method. By analyzing the NMR da-
ta, diospongin C was found to be an acyclic diarylheptanoid with
four hydroxyl groups at C-1, G-3, G-5 and C-7; i.e., 1,7-diphenylhep-
tan-1,3,5,7-tetraol. So there was some difficulty in the decision of
its relative and absolute configuration. The relative configuration
of diospongin C also can be determined by analysis coupling con-
stants of two protons of G-2, -4 and C-6 in Newman projections of
one corresponding acetonide derivative and optimizing dihedral
angles [1]. Its absolute stereochemistry was identified by the CD
spectrum of its dibenzoat product [2]. All the three compounds
were examined the inhibitory activity on osteoclast formation and
bone resorption induced by PTH in bone organ culture system. Ex-
cept for diospongin A, diospongin B and C showed potent inhibition
even at a concentration of 20 M, which demonstrates that the ste-
reochemistry was important to structure-activity relationship of
these diarylheptanoids.

OH OH OH OH
S RA_ SA_ S~

138 3
2 3R

Fig.1 Structures of diospongin A, B and C.

Acknowledgement: Thanks to Professor Qishi Sun and Yingjie Chen
of Shenyang Pharmaceutical University in China for purchasing and
identifying the crude drug. Toyama Medical and Pharmaceutical
University is also appreciated for the structural measurement of
compounds. References: [1] Rychnovsky SD, Richardson TI et al
(1997). ] Org Chem, 62: 2925-2934. [2] Wiesler WT, Nakanishi K.
(1989).]J Am Chem Soc, 111: 9205-9213.

Sourcing of Quality Raw Materials for Indian
5-19 System of Medicine (ISM) and Botanical Drugs
Bedi YS!, Dutt HC
! Institute of Integrative Medicine (CSIR), Canal Road,
Jammu Tawi-180001, India

Globally, there has been an unparalleled growth in the plant-de-
rived medicinally useful formulations, drugs and health care prod-
ucts, with annual growth rates between 10-20% in most of the
countries. According to WHO, the international market of herbal
products is estimated to be US$ 62 billion which is poised to grow
to US$ 5 trillion by the year 2050. This has attracted many large
pharmaceutical and consumer product companies worldwide to
have herbals/botanicals in their product portfolio. India is no ex-
ception to it and has a competitive edge as Indian Traditional
drugs/products, have their roots in time tested systems of medicine
namely, Ayurveda, Unani and Siddha. Renewed interest in botanical
products has resulted into a huge international trade in raw plant
material, feeding a range of such industries, including the $20 bil-
lion botanical medicine market. Presently between 75 and 85% of
the raw materials for the botanical industry are sourced from wild.
Due to the increasing public demand for quality botanical products,
some companies are now making efforts to acquire at least a por-
tion of their raw material from sustainable and ethical sources, but
most invest little in this side of their business. The existing industry
practice often promotes poor management of species and few ben-
efits for the collectors and cultivators, and many companies remain
distant and unaware of the conditions under which raw materials
are sourced. However, there also exist opportunities to create
change in this sector. The source and quality of raw materials, stor-
age, post-harvest handling play a pivotal role in guaranteeing the
quality and stability of ISM & botanical preparations. In India, in ad-
dition to the promotion of cultivation of medicinal and aromatic
plants (MAPs) by certain government departments and R&D insti-
tutes, of late some private herbal drug industries have also started

sourcing their requirement of herbal raw material from cultivated
sources. The cultivation of MAPs, on the other hand, would not only
lead to better control over quality of the end products but will also
reduce anthropogenic stress on wild stands. The presentation will
illustrate the efforts being made in India in general and at the Indi-
an Institute of Integrative Medicine (IIIM - CSIR) in particular for
the sourcing and sustainable supply of raw materials for ISM & Bot-
anical industry.

The CIHR Team in Aboriginal Antidiabetic
$-20 Medicines: A Community-Based Collaborative

Approach Uniting Healers and Biomedical

Scientists to Validate Cree Traditional Medicine

Haddad PS'

T CIHR Team in Aboriginal Anti-diabetic Medicines,
Department of Pharmacology, University of Montreal,
Montreal, Quebec, Canada

Obesity and Type 2 diabetes are considered as global epidemics by
the WHO. Aboriginal populations such as the Cree of Eeyou Istchee
(James Bay area of northern Quebec) are particularly affected and
suffer greater complications, in part because of the cultural inad-
equacy of modern pharmaceutical therapies. A multidisciplinary
team was therefore put together to explore the antidiabetic poten-
tial of Boreal forest plants stemming from Cree Traditional Medi-
cine (TM). The team is composed equally of scientists with exper-
tise in botany, phytochemistry, nutrition, pharmacology, biochem-
istry, toxicology and clinical endocrinology as well as Cree Elders
and members of various Cree health-related institutions, notably
including the Cree Board of Health and Social Services of James
Bay (CBHSS]B). A novel ethnobotanical approach based on diabetes
symptoms was used to identify potential antidiabetic plants. A total
of 17 species were characterized phytochemically and screened for
primary and secondary antidiabetic activity, toxicological potential
and mode of action using a comprehensive platform of bioassays.
Most promising species were subjected to bioassay-guided frac-
tionation to identify active principles. Bioavailibility as well as anti-
hyperglycemic and anti-obesity efficacy are then confirmed using
in vivo animal models of obesity, insulin resistance or diabetes.
Clinical studies are also underway to document the safety and effi-
cacy of selected species using a culturally-adapted, all-inclusive,
observational protocol. Finally, our project represents a pilot study
for the integration of Cree TM into diabetes care for the CBHSS]B.
Funded by the Canadian Institutes of Health Research.

Understanding Botanical Dietary Supplements:

$-21 The Research Need for Well-Characterized Test
Materials — Research Grade Botanicals
Miller JS!

T Dean and Vice President for Science,
The New York Botanical Garden

Interpreting research on botanical dietary supplements, and also
replicating research from other labs to confirm results, is compli-
cated by the dietary supplements themselves, which are complex
chemical mixtures with composition that may vary dependent on
the source of the raw materials, processing and formulation, and
stability of the final product. All pharmacological research requires
that the substances being tested be characterized sufficiently so
that studies can be interpreted as well as replicated and confirmed
by other research groups. The chemical composition of botanical
dietary supplements is influenced by a wide variety of factors in-
cluding identity of the source plant material, geographical origin
and environmental factors, methods of harvest and processing, for-
mulation, and age of the processed materials. The influence of
these factors is reviewed, recommendations are provided for con-
trolling the effect of each variable, and a means of presenting these
research results is presented.
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Screening the Efficacy of an Ayurvedic
Botanical Formula: “Shothahara Compound”
through Scientific and Philosophical Approaches
Kumari MWSJ', Ravishankar B?, Dewedi RB?
! Institute of Indigenous Medicine, University of Colombo,
Rajagiriya, Sri Lanka
2 Institute of Post Graduate Teaching and Research in
Ayurveda, Gujarat Ayurveda University, Jamnagar, India

Ayurveda is an essentially authentic practical science and all the
fundamental principles ascertain in it have initiated from a philo-
sophical background and passing through the science to accom-
plish its ultimate goal. The main objective of this research was to
test the efficacy of an Ayurvedic botanical formula “Shothahara
Compound” via scientific and philosophical approaches considering
the Ayurvedic pharmacodynamics. The formula containing six bot-
anicals, Cedrus deodara, Resimus communius, Tinospora cordifolia,
Terminalia chebula, Boerhavia diffusa and Zingiber officinale was se-
lected in the form of dried water-soluble extract. The study was
specially planned to evaluate Ayurveda principles in the light of sci-
entific testing by the animal and clinical experiments. The assess-
ment of Dipana Pachana activity, Muthrala activity, Amahara effect,
Rasayana effect and Shothahara effect were evaluated by using a
food consumption test, effect on fecal output, effect of food conver-
sion ratio, body weight changes, diuretic activity, effect on serum
total cholesterol and high-density cholesterol, adoptogenic activity,
carrageenan induced hind paw edema in rats and capillary perme-
ability in mice. Charles foster strain albino rats and mice in either
sex, bred in animal house of Institute of Post Graduate Teaching
and Research in Ayurveda - India, were used for animal trials. Pa-
tients suffering from different types of oedema were subjected for
clinical study. The data generated from the studies clearly indicated
that the subjective Ayurveda basic principles can be tested more ef-
ficiently and interpreted logically using modern scientific parame-
ters and results can be expressed objectively to open discussions in
the scientific forums for the advancement of science.

Application of Proteomics in Traditional
S-24 Chinese Medicine Research
Guo DA!, Liu X, Yue QX, Ma C, Guan SH, Yang M, Jiang BH
T Shanghai Research Center for TCM Modernization,
Shanghai Institute of Materia Medica, Chinese Academy
of Sciences, Shanghai 201203, P.R. China

Proteomic method (two-dimensional electrophoresis and MS/MS)
was used in studying the mechanisms of Traditional Chinese Medi-
cines (TCMs) including Ganoderma lucidum, Salvia miltiorrhiza,
Panax notoginseng and toad venom. For example, the effects of Sal-
via miltiorrhiza, a TCM popularly used for treating cardiovascular
diseases, on the protein expression profiles of platelets, cardiomyo-
cytes and heart tissues were checked. The results indicated that sal-
vianolic acids from Salvia miltiorrhiza could inhibit the aggregation
and adhesion of platelets, migration of cardiomyocytes and could
protect cardiomyocytes from ischemia-reperfusion injury both in
vitro and in vivo. The effects of salvianolic acids might be based on
regulation of expression of proteins related to calcium ion binding,
cell skeleton structure, elimination of reactive oxygen species, re-
sponse to stress, etc. Furthermore, combined effects of salvianolic
acids and notoginsengnosides, a TCM formula were also studied.
The proteomic results showed that, in adjusting the un-normal
protein expression profiles caused by ischemia-reperfusion injury
back to normal, Fufang had better effect than either salvianolic
acids or notoginsengnosides. Our results indicated the usefulness
of proteomic technology in TCM research.

Therapeutic Products from Botanical Sources:
S The Indian Scenario
Taneja SC!

! Indian Institute of Integrative medicine (CSIR), Canal Road,
Jammu Tawi, India

The drug and pharmaceutical industry is one of the most rapidly
growing and R&D intensive industries in the world. The search for
new therapeutic agents and drugs from natural sources, such as
plants, received a boost in the recent past due to increased aware-
ness of side effects and toxicity associated with the allopathic
drugs, coupled with the belief that botanicals products are green
and more acceptable to humans. India, being the fertile ground of
several medicinal systems, has given birth to a multitude of medic-
inal practices, some of them have survived with intact traditional
knowledge. The rich Indian heritage associated with prevailing
healing practices led to the identification of several medicinal
plants and formulations that were traditionally used for curative
purpose. Botanicals, as a source of small molecules with a view to
identify new therapeutic agents, remains as one of the major devel-
opmental as well as academic activities pursued by several insti-
tutes and universities in the post independent era in India. How-
ever, the resurgence of natural products in the last decade has also
forced the participation of private industry in this race. Though In-
dian contribution in the area of therapeutics agents, may it be a sin-
gle molecule or standardized botanical preparations, have been far
and few. Yet some of the leads generated have been noticed globally
and developed into useful products. The present review will cover
some of the past and recent efforts made by various agencies in the
development of new leads or therapeutics in the Indian context. It
will also include the research and development work being carried
out at the Indian Institute of Integrative Medicine at Jammu.

Testing Potential DNA Barcoding Regions
in the Labiatae Medicinal Plants

Han J', Shi LC', Yao H', Song JY', Xu HX?, Sun C', Xie CX,

Chen SL'3

T Institute of Medicinal Plant Development, Peking Union
Medical College & Chinese Academy of Medical Sciences,
Beijing, 100193, P.R. China

2 Chinese Medicine Laboratory, Hong Kong Jockey Club
Institute of Chinese Medicine, Hong Kong, P.R. China

3 Hubei University of Chinese Medicine, Wuhan, Hubei,

430065, P.R. China

DNA barcoding has been proposed as a novel and powerful taxo-
nomic tool [1,2]. The universal primer COI has been widely applied
in animals, but there is no such universal barcode for plants [3]. In
this study, we examined the possibility of utilizing DNA barcode
markers to identify labiatae medicinal herbs. First, we compared
sequences of eight potential barcodes (AccD, rpoB, rpoC1, ycf5, rbcL,
PsbA-trnH, ITS, and matk) among different species of labiatae. Our
findings were as follows: (1) PsbA-trnH was amplified much easier
than the other seven; (2) PsbA-trnH spacer is one of the most vari-
able non-coding regions of the plastid genome in labiatae; and (3)
Different species of labiatae can be differentiated effectively by
comparing the PsbA-trnH intergenic region. Comparison of PsbA-
trnH intergenic region among 71 species of 30 genus has provided
solid and practical evidence for applying DNA barcoding on species
identification. In summary, DNA barcoding was proven to be useful
in identifying different species of labiatae medicinal herbs. Ac-
knowledgements: Thanks go to the International Cooperation Pro-
gram of Science and Technology (No.2007DFA30990) and the Spe-
cial Founding for Healthy Field (No.200802043), for supporting the
study. References: [1] Schindel DE, Miller SE (2005) Nature, 435:
17. [2] Miller SE (2007) PNAS, 104: 4775-4776. [3] lahaye R, et al.
(2008) PNAS, 105: 2923-2928.
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Implementation of Sustainability Standards
that Contribute to Assurance of Pharmacopoeial

Quality of Wild Collected Medicinal Plants
Brinckmann JA'

! Traditional Medicinals, Research and Development
Department, 4515 Ross Road, Sebastopol, California, USA

The majority of commercially traded medicinal and aromatic plant
species are wild collected as opposed to being produced through
controlled cultivation. In order to assure a consistent supply of uni-
form botanical raw materials of defined pharmacopoeial quality,
long-term relationships, planning, technical cooperation and trans-
parency are necessary throughout the supply chain between the
wild collection firms, the intermediate buyers and processors, and
the end-user finished product manufacturers. Liquiritiae radix
PhEur (dried unpeeled or peeled root and stolons of Glycyrrhiza
glabra L. and/or of Glycyrrhiza inflata Bat. and/or Glycyrrhiza ura-
lensis Fisch., containing not less than 4.0 per cent of glycyrrhizic
acid) [1] is among the most widely used and traded wild-collected
medicinal plants in the global market. In 2006, in collaboration
with our supplier, we began test implementations of three sustain-
ability standards at our licorice root wild collection site; a) United
States Department of Agriculture (USDA) Wild-crop Harvesting
Practice Standard [2]; b) International Standard for Sustainable
Wild Collection of Medicinal and Aromatic Plants (ISSC-MAP) [3];
and c) FairWild Standard [4]. Our experience to date provides evi-
dence as to how the implementation of these three standards, with
independent auditing and reporting, contributes to assuring con-
formance to the qualitative and quantitative pharmacopoeial
standards for composition, identity, quality, purity, and strength,
and also facilitate compliance with the production and process con-
trol system requirements of Current Good Manufacturing Practice
(CGMP) [5]. References: [1] European Pharmacopoeial Commission
(2008) European Pharmacopoeia, 6th edition. European Director-
ate for the Quality of Medicines and Healthcare. Strasbourg, France.
[2] United States Department of Agriculture (2008) Wild-crop har-
vesting practice standard. In: Code of Federal Regulations, Title 7,
Vol. 3, Sec. 205.207, p.395. [3] Medicinal Plant Specialist Group
(2007) International Standard for Sustainable Wild Collection of Me-
dicinal and Aromatic Plants (ISSC-MAP), Version 1.0. Bundesamt fiir
Naturschutz (BfN), MPSG/SSC/IUCN, WWF Germany, and TRAFFIC,
Bonn, Gland, Frankfurt, and Cambridge (BfN-Skripten 195). [4]
Meinshausen F, Winkler S, Bachi R, Staubli F (2006) FairWild Stan-
dards, Version 1 (11/2006). FairWild Foundation. Weinfelden, Swit-
zerland. [5] United States Food and Drug Administration (2008)
Current Good Manufacturing Practice in Manufacturing, Packaging,
Labeling, or Holding Operations for Dietary Supplements. Subpart
E: Requirement to Establish a Production and Process Control Sys-
tem. In: Code of Federal Regulations, Title 21, Vol. 2, Sec. 111.75,
p.238-240.

What Will Happen When...?
5-28 But PPH'3#, Shaw PC?3, Ling KH', Chan PWH!

T Food and Drug Authentication Laboratory,
Department of Biology,
2 Department of Biochemistry, and
3 Institute of Chinese Medicine, The Chinese University
of Hong Kong, Shatin, N.T., Hong Kong, P.R. China
4 Yunnan Institute of Materia Medica, Yunnan, P.R. China

What will happen? When everyone is excited with the tempo of
modernization and globalization of an indigenous medical system,
when new findings and inventions are making the headlines, when
business in herbal trade is booming, and when patients are con-
verted to believe in the salvation power of herbalism... but botani-
cals are not properly grown, handled, processed, manufactured and
traded? When plant and animal populations in the wild are dwin-
dling down due to over-exploitation, when endangered species are
illegally poached for herbal preparations, when botanicals are sub-
stituted by threatened taxa, what will happen? When farming of
medicinal plants is fragmentary making it difficult to ensure qual-
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ity consistence, when mercury is fumed into a botanical to increase
its weight for a higher price, when flour is mixed into an herb to
make it twice as large for a better sale, when processing and manu-
facturing procedures are reduced to save expenses regardless of
toxin concentrations, what will happen? When prices of botanicals
are fixed and investments of talents and financial inputs cannot be
recovered, when regulatory agencies can be bribed, when adver-
tisements merge with con artist, what will happen? The answer,
my friend, is glowing in the science, the economics and the politics.

From the Bench to the Bedside:
How Natural Products Can Find Their Way
Efferth T!
I German Cancer Research Center, Pharmaceutical Biology

(C015), Im Neuenheimer Feld 280, 69120 Heidelberg,
Germany, e-mail: t.efferth@dkfz.de

Secondary metabolites from plants serve as defense against herbi-
vores, microbes, viruses, or competing plants. Many medicinal
plants have pharmacological activities and may, thus, be a source
for novel treatment strategies. We have systematically analyzed
medicinal plants used in traditional Chinese medicine during the
past decade and focused our interest on Artemisia annua L. (qinhao,
sweet wormwood). We found that the active principle of Artemisia
annua L., artemisinin, exerts not only anti-malarial activity but also
profound cytotoxicity against tumor cells. The inhibitory activity of
artemisinin and its derivatives towards cancer cells is in the nano-
to micromolar range. Candidate genes that may contribute to the
sensitivity and resistance of tumor cells to artemisinins were iden-
tified by pharmacogenomic and molecular pharmacological ap-
proaches. Target validation was performed using cell lines trans-
fected with candidate genes or corresponding knockout cells. These
genes are from classes with different biological functions; for ex-
ample, regulation of proliferation (BUB3, cyclins, CDC25A), angio-
genesis (vascular endothelial growth factor and its receptor, matrix
metalloproteinase-9, angiostatin, thrombospondin-1) or apoptosis
(BCL-2, BAX). Artesunate triggers apoptosis both by p53-dependent
and -independent pathways. Anti-oxidant stress genes (thioredox-
in, catalase, fx-glutamyl-cysteine synthetase, glutathione S-trans-
ferases) as well as the epidermal growth factor receptor confer re-
sistance to artesunate. Cell lines over-expressing genes that confer
resistance to established anti-tumor drugs (MDR1, MRP1, BCRP, di-
hydrofolate reductase, ribonucleotide reductase) were not cross-
resistant to artesunate, indicating that artesunate is not involved
in multidrug resistance. The anticancer activity of artesunate has
also been shown in human xenograft tumors in mice. First encour-
aging experiences were obtained in the clinical treatment of pa-
tients suffering from uveal melanoma. A phase I with artesunate
in metastasized breast cancer has been launched in 2008. Refer-
ences: [1] Efferth T, et al. (2001) Int ] Oncol 18: 767-773. 2] Efferth
T, et al. (2002) ] Mol Med 80: 233-242. [3] Efferth T, et al. (2002)
Biochem Pharmacol 64: 617-623. [4] Efferth T, et al. (2003) Int ]
Oncol 23: 1231-1235. [5] Efferth T, et al. (2003) Mol Pharmacol
64: 382-394. [6] Efferth T, et al. (2004) Free Rad Biol Med 37:
998-1009. [7] Efferth T, et al. (2004) Biochem Pharmacol 67:
1689-1799. [8] Dell’Eva R, et al. (2004) Biochem Pharmacol 68:
2359-2366. [9] Efferth T, (2005) Drug Res Updates 8: 85-97. [10]
Efferth T, (2006) Curr Drug Targets 7: 407-421. [11] Efferth T,
(2007) Planta Med 73: 299-309. [12] Kelter G, et al. (2007) PLoS
One 2: e798. [13] Efferth T, et al. (2007) Trends Mol Med 13: 353-
361. [14] Efferth T, et al. (2007) Curr Med Chem. 14: 2024-2032.
[15] Efferth T, et al. (2008) Mol Cancer Ther 7: 152-61. [16] Li PCH,
et al (2008) Cancer Res 68: 4347-51.
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Importance of the Quality of Reference Substances
Applied in the Analysis of Herbal Products
Schwarz M!
! PhytoLab GmbH & Co. KG, Dutendorfer Str. 5-7,
91487 Vestenbergsgreuth, Germany

Reference substances are used to calibrate and validate the testing
methods that are applied within the framework of quality control
throughout all of the stages in the production and manufacture of
herbal products. The quality of these reference substances is there-
fore of prime importance to the quality and associated safety and
efficacy of these products. Manufacturers of herbal drugs, and diet-
ary supplements in particularly, are now also being confronted
with a strong increase in the regulations that apply to the reference
substances used to analyze their products. While the legal frame-
work and detailed requirements for evidence of quality are clearly
regulated for herbal medicinal products these have not yet been
defined to the same extent for dietary supplements. However, as
health-promoting functions and effects are being claimed to an in-
creasing extent for such products, we must expect the require-
ments for evidence of their quality to be tightened up as well. This
has already taken place in the USA with the introduction of the
cGMP for dietary supplements in June 2007. The presentation will
focus on the requirements for the analytical characterization of pri-
mary reference substances. The necessity to determine not only or-
ganic impurities but also water, residual solvents and inorganic im-
purities will be illustrated by presenting a number of examples of
common compounds such as hypericin, hyperforin, hyperoside, si-
lybin and others and by pointing out the crucial points encountered
during the establishment, documentation and maintenance of
these reference substances. Alternatives, such as quantitative NMR
for content assignment of reference substances will be discussed as
well.

Summary on Quality Control of TCMs
s-31 in Chinese Pharmacopoeia (2010 version)
Qian 77!
T Chinese Pharmacopoeia Commission,
Division of Traditional Chinese Medicine, Building 11,
Fahua Nanli, Chongwen District, Beijing,100061, China

The main aim of the Chinese Pharmacopoeia (ChP 2010 version) is
to build up a quality controlling module that is in accordance with
the characteristics of TCMs and is different from that of chemical
medicines. It will change gradually from using single ingredient in-
to using active, multiple ingredients, fingerprint or bio-determina-
tion to totally control the quality of TCMs. For the safety control of
TCMs, the species of pesticides were determined examining the
pesticides residues according to the actual utility of chemical pesti-
cides. This residue determination is required in more and more
monographs within the Chinese material medica. The pesticides
residue limits have been established in the ChP (2010 version). Oth-
er pollutants, such as heavy metals, sulphur dioxide, etc., were de-
termined, controlled, and their acceptable limits established in the
ChP (2010 version). The efficacy control of TCMs, TLC-bioautogra-
phy and bio-activity determination techniques were used to estab-
lish the quality of TCMs. These results may reflect the true quality
more directly and precisely than using a single ingredient. For well-
controlled quality TCMs, DNA molecular marking and fingerprint
techniques were adopted by ChP. DNA molecular marking tech-
nique was also used in Chinese material medica monographs to
define their species which can not be identified by microscopic,
chemical or chromatographic methods, especially in multi-origin
CMMs. Fingerprinting techniques were used to control the uni-
formity and stability of TCMs in order to reflect the integrity of the
herbs and their complex ingredients.

Quality Aspects in the Production
$-32 of Herbal Extracts

Roth-Ehrang R'
! Finzelberg GmbH & Co. KG, 56626 Andernach, Germany

While in Europe products containing herbal extracts as active in-
gredients are generally handled under the pharmaceutical law
and require a marketing authorization, it seems that so-called Bo-
tanicals are handled less strictly in the United States and other
countries, where Botanicals are marketed as food supplements. In
2007, the U.S. FDA published the current Good Manufacturing Prac-
tice (cGMP) for manufacturing dietary supplements in addition to
the Dietary Supplement Health and Education Act of 1994 (DSHEA)
[1]. Currently, Europe’s Food Safety Authority (EFSA) is evaluating
for food and for supplements submissions for health claims with
the intention to legalize claims for risk reduction and for reduction
of disease risk [2]. Furthermore the Council of Europe and the Euro-
pean Federation of Associations of Health Product Manufacturers
made proposals for quality guides for plant based food supple-
ments [3,4]. Both the U.S. and E.U. approaches to handle products
containing herbal ingredients have proven their suitability but still
attitudes to Botanicals are in motion. Taken together, though the
approaches on how to deal with food supplements containing
herbal ingredients in the United States and in Europe seem to con-
verge, the question about the future position of Botanicals arises.
This talk will shed light on different producer related aspects of
quality as this debate will consequently also affect GMP for the
manufacturer of herbal extracts. References: [1] U.S. Food and Drug
Administration: Fact Sheet on FDA's Strategy for Dietary Supple-
ments. [2] Regulation (EC) No 1924/2006 on nutrition and health
claims made on food. [3] Council of Europe: Guideline on the Qual-
ity, Safety and Marketing of Plant-Based Food Supplements,
24.06.2005. [4] European Federation of Associations of Health
Product Manufacturers: Quality guide for food supplements, Nov.
2007.

Stevia: Building the Science and Safety from
Botanical to Mainstream Natural Sweetener

Boileau AC', Curry LC', Carakostas MC?, Roberts A?

! Cargill Incorporated, 15407 McGinty Road West, Wayzata,
MN 55391, USA

2 MC Scientific Consulting LLC, St. Helena Island, SC 29920,
USA

3 CANTOX Health Sciences International, Mississauga,
Ontario L5N2X7, Canada

Stevia is a generic term for extracts from the herb Stevia rebaudiana
(Bertoni), while the sweet components are more precisely known
as steviol glycosides. Long-standing questions about the specifica-
tions or characterization of the materials, safety, and special popu-
lation effects have previously prevented steviol glycosides from
being considered a mainstream natural sweetener. In order to pro-
vide the answers as well as bridge to the safety gaps, a strategic
step-wise, research program was undertaken. Essential elements
of the program included: complete characterization of the ingre-
dient, general and reproductive toxicology, metabolism and phar-
macokinetic analysis, clinical research, intake/exposure assess-
ment, assurance of appropriate GMP to support specifications, and
stability in food systems. A holistic approach to the communication
of technical and scientific supporting data was used to ensure gen-
eral recognition of safety by qualified individuals (GRAS). Efforts
are ongoing to promote consistent quality standards within the in-
dustry, and to provide due diligence with respect to safety from the
post-marketing perspective.
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Organic and Inorganic Arsenic
5-34 in Natural Health Products
Kyeyune V', Alladin T', Lessard S', Hussien H', Marles R

! The Natural Health Products Directorate, Health Products
and Food Branch, Health Canada, 2936 Baseline Road,
Ottawa, Ontario, Canada KIA 0K9

Arsenic is present in the environment in both organic and inorganic
forms. While organic arsenicals are generally considered to have
very low toxicity, the inorganic species is widely recognized as a
carcinogen in addition to causing numerous other adverse health
effects following acute or chronic exposure [1,2]. The tolerance lim-
it for arsenic as a contaminant in natural health products (NHPs)
currently recommended by Health Canada’s Natural Health Prod-
ucts Directorate (NHPD) is 0.14 pg/kg body weight/day [3]. How-
ever, this limit represents total arsenic and does not distinguish be-
tween organic and inorganic arsenical compounds. Consequently,
this current limit may be unnecessarily restrictive for the NHP in-
dustry as certain products may contain high levels of relatively
non-toxic organic arsenic forms, but only minimal amounts of the
toxic inorganic arsenic. NHPD investigated this issue in order to de-
termine whether there is substantial scientific evidence to support
separate limits for inorganic and organic derivatives of arsenic, and
whether suitable analytical methodology exists to distinguish be-
tween these forms in finished NHPs. The review involved assessing
arsenic toxicity, analytical methodology, and exposure scenarios
for natural ingredients used in dietary supplements (e.g. kelp).
NHPD recommends maintaining the current tolerance limit of
0.14 ng/kg bw/day for total arsenic in NHPs at the finished product
stage. However, if total arsenic content in a particular NHP exceeds
the current tolerance limit of 0.14 pg/kg bw/day (taking into ac-
count dosage and subpopulation), the applicant may undertake ad-
ditional arsenic speciation testing to demonstrate that inorganic ar-
senic consumed by ingesting the product would be <0.03 ug/kg
bw/day and that organic arsenic consumed by ingesting the prod-
uct would be <20 pg/kg bw/day. Acknowledgements: This research
project benefitted from scientific expertise within Health Canada
Offices and Directorates, the United States Pharmacopoeia, and
NSF International. References: [1] Environment Canada. 1999.
Canadian Environmental Protection Act, List of Toxic Substances,
Schedule 1, Item 28. URL: http://canadagazette.gc.ca/partll/2000/
20000329/html/sor109-e.html accessed 2008-12-09. [2] ATSDR:
Agency for Toxic Substances and Disease Registry. 2007. Toxicolog-
ical Profile for Arsenic. US Department of Health and Human Ser-
vices. URL: http://www.atsdr.cdc.gov/toxprofiles/tp2.html, accessed
2008-01-02. [3] Health Canada. 2007. Evidence for Quality of Fin-
ished Natural Health Products (Version 2). Natural Health Products
Directorate. URL: http://www.hc-sc.gc.ca/dhp-mps/prodnatur/
legislation/docs/eq-paq_e.html, accessed 2008-12-09.

The Impact of Global Supply and Trade
$-35 on Botanical Ingredients and Industry Practices
Israelsen LD’
! United Natural Products Alliance, 1075 Hollywood Aventue,
Salt Lake City, Utah 84105, U.S.A.

More than ever, the global botanical industry faces unprecedented
challenges with respect to quality standards, intentional adultera-
tion, analytical method development, as well as an array of regula-
tory issues. Understanding global supply, global trade and consum-
er demand for botanicals is essential if quality, safety and efficacy
are to be respected. This presentation will provide an international
perspective of leading issues and their implications for botanical
traditional medicines and dietary supplements.
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The Anatomy of Spontaneously Reported Dietary
Supplement Adverse Events and a Standardized
Process to Score and Interpret Collected Events
Kingston RL'?, LeMaster S'?
! SafetyCall International Poison Center,
8009 34th Ave S. Ste. 875, Bloomington MN 55425
2 University of Minnesota, College of Pharmacy, Minneapolis
MN 55455

Enforcement of the 2006 Dietary Supplement and Nonprescription
Drug Consumer Protection Act (DSNDCPA) began in December
2007. FDA published guidance documents regarding compliance
and reporting of “serious” events but there has been no guidance
on how “serious” and “non-serious” reported events are being eval-
uated by FDA or others so as to insure that products are meeting
expectations of safety, warranting consumer confidence. Experi-
ence to date demonstrates a high variability in quality and integrity
of reported incidents and there is no recognized method regarding
scoring of events by experts so as to assess potential associations
between alleged adverse events and product use. Without such a
scoring and evaluation system, collected data represents uncon-
firmed allegations of product use and injury, rendering bench-
marking between and across product lines an exercise in futility.
The SafetyCall International Poison Center, an academically affili-
ated, multidisciplinary, triple licensed medical practice composed
of clinicians with specific expertise in clinical medicine and toxicol-
ogy, natural product pharmacology and consumer product safety
has designed a system to score spontaneously reported adverse in-
cidents involving botanicals containing dietary supplements. Using
six common parameters to gauge association including expected-
ness, temporality, biologic plausibility, de-challenge, re-challenge,
and consideration of confounding variables, a standardized scoring
system has been developed. The system was successfully piloted
with a proprietary blend dietary supplement and provides a means
for manufacturers to benchmark their product safety experience.
Description and application of the scoring system will be presented
along with representative scoring of actual adverse events repre-
sented in the new FDA adverse event database.

Recent Developments in Regulatory Matters
on Herbal Medicinal Products in Europe
Vlietinck AJ'
! Laboratory of Pharmacognosy and Pharmaceutical

Analysis, University of Antwerp, Universiteitsplein 1,
2610 Antwerp, Belgium

Within the group of industrially prepared herbal or botanical prod-
ucts there is a large variation worldwide with regard to the proper-
ties and the legal status of these products. Some herbal products
are close to or are medicines, while others are close to or even iden-
tical to foods such as dietary supplements, functional foods, novel
foods, etc. and still others are considered as cosmetics or medical
devices. Therefore it is not surprising that recently appropriate reg-
ulatory actions have been undertaken to regulate and harmonize
the legal status of these various groups of plant preparations
throughout Western countries. The European Union (EU) has re-
cently considered herbal products in several legislative texts. Me-
dicinal use has been harmonized for herbal medicinal products
(HMP) with regard to well-established (WE) and traditional (T)
uses through Directives 2004/27/EC and 2004/24/EC amending Di-
rective 2001/83/EC. Use of herbal preparations in unit dose form
under food law is covered in the Food Supplements Directive
(FSD) 2002/46/EC. Regulations on nutrition and health claims and
the addition of vitamins and minerals and certain other substances
to foods have been adopted on December 12, 2006. (Council Regu-
lations (EC) n°1924/2006 and 1925/2006). Nevertheless, the dis-
tinction between traditional herbal medicinal products and food
supplements containing herbal products without nutritional value
but having physiological effects remains vague and controversial.
In this presentation the implementation of the current European
regulations at the level of the EU Member State authorities and

Planta Med 2009; 75: 399-457 Georg Thieme Verlag KG Stuttgart - New York - ISSN 0032-0943

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



8th Annual Oxford International Conference on the Science of Botanicals m

manufacturers in terms of quality, safety and efficacy of these herb-
al products will be discussed. A comparison will be made with oth-
er concepts existing worldwide, taking into account not only the
above mentioned properties, but also aspects such as access to the
market, cost price, and prospects for innovation of herbal products.

FDA’s Dietary Supplement Good Manufacturing
5-38 Practice Regulatory Requirements for Globally
Marketed Botanicals

Frankos VH'
! Division of Dietary Supplement Programs, U.S. FDA

The Dietary Supplement (DS) CGMPs should help prevent inclusion
of the wrong ingredients, too much or too little of a dietary ingre-
dient, contamination (e.g. natural toxins, bacteria, pesticides, glass,
and heavy metals such as lead), and improper packaging and label-
ing. Following DS CGMPs will increase consumers’ confidence in
the quality of the dietary supplement products that they purchase.
The CGMPs apply to all domestic and foreign companies that man-
ufacture, package, label or hold dietary supplements, including
those involved with the activities of testing, quality control, pack-
aging and labeling, and distributing them in the U.S. The final DS
CGMP rule does not apply to raw ingredient manufacturers,
although they will continue to need to meet the food CGMP regula-
tions. This presentation will provide an overview of the key CGMP
requirements that foreign suppliers of botanical ingredients and di-
etary supplements should be aware of.

Adverse Event Reports Submitted
$-39 to U.S. Food & Drug Administration
Associated with Dietary Supplements
McGuffin M'
! American Herbal Products Association. 8630 Fenton St.,
#918, Silver Spring, MD 20910

The Federal Food, Drug, and Cosmetic Act was amended in 2006 to
require marketers of dietary supplements and nonprescription
drugs to submit to the U.S. Food & Drug Administration (FDA), as
of December 22, 2007, all reports of serious adverse events associ-
ated with and received by marketers of products in these regula-
tory categories. The new law established additional responsibilities
with regard to follow-up reports and recordkeeping. Adverse event
reports submitted to FDA during 2008 by marketers of dietary sup-
plements were obtained from FDA through requests under the
Freedom of Information Act. Analysis of these records shows that
most reports are submitted by marketers, though reports are also
submitted by individual consumers and health care practitioners.
There are more reports associated with women than with men,
and with individuals between the ages of 50 and 79 than with older
or younger consumers. FDA’s issuance on March 27, 2008 of a
warning to advise consumers to refrain from purchasing products
sold as Total Body Formula followed the agency’s receipt of 25 ad-
verse event reports associated with the products, indicating that
the reporting system is functioning as a signal generator that as-
sists FDA in acting promptly to protect the public health.

Improving the Odds of Developing New Drugs from
Botanicals: Botanical Review Team’s Perspectives
S-40
Dou ', Chen S?
! Botanical Review Team, Office of Drug Evaluation I (HFD-
101), CDER, Food and Drug Administration, Silver Spring,
MD

There is no doubt that plants and animals have provided human-
kind with numerous purified small molecule drugs and there is
reason to hope that botanical mixtures will have more to give us.
Botanical mixtures, are widely used as dietary supplements in the
United States or as herbal medicines elsewhere, have, for the most
part, not been extensively studied through well-controlled clinical
trials to show beneficial effects. We hope this will change and that
more botanical derived pure compounds as well as botanical mix-

tures will be developed as drugs. The publication of FDA’s “Guid-
ance for Industry-Botanical Drug Products” (drafted in 2000 and fi-
nalized in 2004) paved the regulatory pathway for developing bot-
anical mixtures as new drugs. The first botanical drug (Veregen®,
derived from green tea) approval through investigational new drug
(IND) and new drug application (NDA) processes in 2006 shows
that well defined botanical mixtures can be approved as new drugs
with demonstration of safety and efficacy through well-controlled
clinical trials. Since the publication of the guidance, there has been
a growing interest in botanical drug development judged by the in-
creasing numbers of botanical INDs and pre-IND consultations,
with a cumulative total of over 350 and growing. Few of the botani-
cal INDs with phase 1 and/or 2 clinical trials have, to date, advanced
into late-phase clinical trials. So far, the Veregen® NDA remains the
only one submitted and subsequently approved. Although the rea-
sons for this are no doubt different in different cases, several com-
mon issues related to quality control and trial designs, among
others, have been observed by the Botanical Review Team. A dis-
cussion of these issues could shed light on the seemingly low per-
centage of botanical INDs entering late-stage drug development.
We would love to see more botanicals being further developed as
new drugs with more success.

Novel Active Constituents
S-43 of Momordica Charantia L.

Zhang Y', Cui JM", Cao JQ?, Pan H>, Zhao YQ?

' Yanbian University of Medicine; Yanji 133000, China

2 School of Traditional Chinese Materia Medica, Shenyang
Pharmaceutical University; Shenyang 110016, China,
E-mail: zyq4885@126.com. Tel.: +86-24-2398522

3 Beijing ChiaTai Green Continent Pharmaceutical Co.,
Limited; Beijing 100018, China

Momordica charantia L. (Cucurbitaceae) is widely used as a tradi-
tional medicine, having antidiabetic, antitumor, antiviral activities
and so on. Many triterpenoids and other components had been
found from M. Charantia. In our present work, the fruit of Momor-
dica Charantia L. were extracted by alcohol then purified by D-101
macro porous absorptive resin followed by chloroform extraction.
Isolation and purification were carried out by silica gel chromatog-
raphy resulting in nine compounds: three novel cucurbitane-type
triterpenoids, named charantagenins A(1), B(2) and C(3),
(+)-eduesmin(4) and bluemenol A(5) are being reported for the first
time from Momordica Charantia L., and four known compounds:
karavilagenin D(6), 3f3,7B,25-trihydroxy-cucurbita-5, (23E)-diene-
19-al(7), 5PB,19-epoxycucurbita-6,23 E-diene-3f,25-diol(8) and
5B,19-epoxycucurbita-6,23-diene-3f3,19,25-triol(9). The compounds
were identified and elucidated by spectral and chemical methods.
In addition, they were tested for their cytotoxicity against six cancer
cell lines by MTT assay. Test solutions were given to cells in various
final concentrations such as 0, 1, 10, 50, 100 umol/L. The cytotoxic
potential of the isolated compounds was investigated by determin-
ing the concentrations required for 50% growth inhibition (IC5q val-
ue). Compounds 1 and 7 showed cytotoxicity. Compound 7 exhib-
ited little cytotoxicity towards Du145 prostatic carcinoma cell line
(IC5061.36 umol/L), MCF-7 mammary adenocarcinoma cell line
(IC5030.56 umol/L), HL-60 leukemic cell line (ICsp23.63 umol/L),
HGC gastric carcinoma cell line (IC59 50.96 pmol/L), Colon205 colon
carcinoma cell line (ICsg 34.49 pmol/L) and HepG2 hepatoma carci-
noma cell line (IC5941.69 pmol/L). Compound 1 showed cytotoxic-
ity only towards MCF-7 (ICs041.74 umol/L). The remaining com-
pounds showed no cytotoxicity.
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Analysis and Screening of Bioactive
S-44 Components in Chinese Herbal Medicines
by HPLC and Hyphenated Techniques
Li P, Qi LW, Zhou JL
Key Laboratory of Modern Chinese Medicines,
China Pharmaceutical University, Ministry of Education;
Nanjing 210009, China

The idea of combination therapy has been practiced in Traditional
Chinese Medicine for thousands of years, and has been gaining
ever-increasing acceptance in the world. During the past decade,
owing to changes in the types of disease and limitations of Western
medicine, the usage of Chinese herbal medicines (CHMs) has ex-
panded globally. CHMs are complex mixtures consisting of thou-
sands of compounds. Getting useful chemical and bioactive infor-
mation from these highly complicated matrices has long been one
of the major challenges to chemists, analysts, biologists and phar-
macologists. The speaker, Prof. Li, is the head of Key Laboratory of
Modern Chinese Medicine, Ministry of Education, and the director
of Department of Phamarcognosy at the China Pharmaceutical Uni-
versity and has been working in the field of CHMs for over 20 years.
The most often used instrumental technique, high-performance
liquid chromatography (HPLC) remains unchallenged for the analy-
sis of CHMs, because of it is low-cost, readily availability and easy of
use. This report covers current HPLC-based strategies for the analy-
sis of CHMs, and is divided into three major sections. These are si-
multaneous qualitation and quantification of various components
in CHMs (in vitro), metabolite identification and pharmacokinetic
investigation of CHMs’ components in biological samples (in vivo),
and biomacromolecule (protein and DNA) affinity/LC-MS for
screening of multiple bioactive candidates in CHMs. Acknowledge-
ments: Financial support for this research from the National Sci-
ence Foundation of China (No.90709020, 30530870) is gratefully
acknowledged.
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Anti-tumor Constituents of Four Medicinal Plants

S-45 from Lysimachia Genus

Yang SL'?, Lihua Tang LH', Tian JK?, Guo J?, Xie C?, Xu QM’,

Xu L7?

1 School of Pharmacy, Medical College of Soochow University,
Suzhou 215123, P.R. China

2 Institute of Medicinal Plant Development, Peking Union
Medical College & Chinese Academy of Medical Sciences,
Beijing 100094, P.R. China

Lysimachia is a large genus of medicinal plants belonging to the
PRIMULACEAE family, with about 180 species distributed world-
wide. It is a folk medicinal plant used in some syndromes such as
hypertension and rheumatic disease. There are limited studies on
the chemical constituents and pharmacological activities of plants
in this genus. Since 1994, a systematic study on the bioactive con-
stituents of four species (Lysimachia congestiflora, Lysimachia capil-
lipes, Lysimachia davuria and Lysimachia clethroides) have been car-
ried out by our group. Till now 86 compounds have been purified
and identified on the basis of spectroscopic analysis and chemical
methods, with saponins and flavonoids as the major constituents.
Among them, 28 new oleanane triterpenoids and 4 new flavonoids
were first reported, and two kinds of new saponin aglycones were
first revealed as 3B, 16«, 22a-trihydroxy-28 — 13-lactone-olea-
nane and 3B, 22«, 28-trihydroxy-15«, 16a-epoxy-olean-12-ene.
ZTF, a plant extract from Lysimachia clethroides, has shown clear
antitumor activities against S180, H22, U14 and L1210 cell lines
both in vivo and in vitro. It also induces cell apoptosis in HL-60,
SMMG-7721 and K562 cell, inhibited metastasis on hepatoma and
uterine cervix cancer. ZTF has potential to be developed as an anti-
tumor drug, and its preclinical research is now underway.

Study on Bioactive Compounds with Molecular
S-46 Diversity from Toxic Plants in China
Yu SS'
! Key Laboratory of Bioactive Substances and Resources
Utilization of Chinese Herbal Medicine, Ministry of
Education; IMM, CAMS & PUMC, 100050, Beijing, China

Natural products play a dominant role in the discovery of leads for
the development of drugs for the treatment of human diseases. In
China, much of natures sources remain to be explored, particularly
the toxic plants, that no doubt host novel, bioactive chemotypes
that await discovery. There are more than 900 species of toxic
plants in our country. The bioactivities of extracts of over 150 toxic
plants were investigated in our group. It was found that more than
20 toxic plants showed vasodilator activities and anti-tumor activ-
ities, of which 7 toxic plants were further studied by bioassay-
guided technique. From the five toxic plants, more than 250 com-
pounds were isolated, including 9 new skeleton compounds and
more than 80 novel compounds, of which more than 50 com-
pounds exhibited significant bioactivities to different targets. It lays
a foundation for the study of innovative drugs and the elucidation
of bioactive substances from toxic plants.

Authentication of Fruit Extracts
S-47 of Embica officinalis Gaertn (Euphorbiaceae):
Identification of Valid Biomarkers
Majeed M', Bhat B', Jadhav AN', Srivastava JS’,
Nagabhushanam K!
! Sami Labs Ltd. 19/1 and 19/2, I Main, II Phase,
Peenya Industrial Area, Bangalore 560 058, India

The fruit extract of Emblica officinalis Gaertn. (Euphorbiaceae),
commonly known in India as amla (Indian gooseberry), has been
popularized as a dietary supplement in the United States and else-
where, with its antioxidant benefits being attributed to a high con-
tent of ascorbic acid. The presence of ascorbic acid in the extract
was questioned by earlier researchers, and hydrolysable tannins,
emblicanins A and B were identified [1] and structurally defined
[2]. Our investigations on the emblicanins and ascorbic acid con-
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tent of the fruit juice and extract, however revealed that ascorbic
acid co-elutes with other compounds of similar spectral behavior.
Additionally, the hydrolysable tannins, when evaluated were found
to be structurally different from the previously reported structures.
The earlier reported antioxidant hydrolysable tannins, emblicanins
A and B, correspond to beta-glucogallin (1) and mucic acid 1,4-lac-
tone 5-O-gallate (2), respectively. Only trace amounts of free ascor-
bic acid were detected. B-glucogallin is therefore a more relevant
and optimal biomarker in Emblica officinalis extract, than ascorbic
acid. References: [1] Ghosal S, et al. (1996) Indian ] Chem 35B: 941-
948. [2] Pozharitskava ON, et al. (2007) J Sep Sci 30: 1250-1254.
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Integration of Gene-to-Metabolite Networks
5-48 for Understanding Global Responses of Phenolic

Acids Biosynthesis in Salvia miltiorrhiza
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Lei Zhang I2

! Department of Pharmacy, Changzheng Hospital, Second
Military Medical University, Shanghai 200003, P.R. China

2 Department of Pharmacognosy, School of Pharmacy, Second
Military Medical University, Shanghai 200433, P.R. China

3 Modern Research Center for Traditional Chinese Medicine,
Second Military Medical University, Shanghai 200433,
P.R. China

Salvia miltiorrhiza Bunge, named “Dan-Shen” in Chinese as a tradi-
tional Chinese medicine, is used for improving body function, as
well as for cardiac symptoms treatment for hundreds of years in
China. The phenolic acids such as rosmarinic acid (RA) and its de-
rivative lithospermic acid B (LAB) aroused scientists’ interest in
the last twenty years because of their notable pharmacological ac-
tivities [1]. In our present study, abiotic elicitors such as methyl
jasmonate (MeJA) and Ag* were found to enhance the phenolic
acids at various levels. Meantime, based on the profiling changes
of several related gene transcripts and metabolites (intermediates)
accumulations, in response to elicitors, a gene-to-metabolite net-
work for understanding of global responses to abiotic elicitation in
S. miltiorrhiza is established (1), and a potential (putative) biosyn-
thesis process form RA to LAB was presumed (2), which prompted
the possibility of a key gene-based metabolic engineering for the
synthesis of active pharmaceutical compounds in S. miltiorrhiza,
and would certainly help us to globally and deeply understand
metabolic flux of RA synthesis, both at stressed-elicitation and ge-
netic-regulation levels. Acknowledgements: This research was fi-
nancially supported by National Natural Science Foundation of Chi-
na (20572130, 30600807). Referenc