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~ Traditional medicines in clinic is usually used
in the form of formula, which is difficult to be
understood and accepted by western medical
experts. However, the effectiveness of
traditional medicine has been objectively
proven by the long history of clinical use.

~ It is important to figure out how to explain the
mechanisms of traditional medicine in a way
that western experts can take in.

Modern biological techniques and methods
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»Traditional medicine with long history of clinical practice contributes enormously to human
health.

»The standardization and internationalization of traditional medicine is essential for its approval
and acceptance world widely.

»Modern biological techniques and methods provide fundamental basis for the standardization
and internationalization of traditional medicine, which may objectively clarify the scientificity and
practicability of traditional medicine.




- We use Traditional Chinese Medicine (TCM) as an example to explain the
application of modern biological techniques and methods in
standardization and internationalization of traditional medicine.

»  With the development of “biological network”, the relationship between
drugs’ targets and biological network has been studied thoroughly.

~ Interestingly, chemical drug acting on definite single target appears to act
on multiple targets from the point of biological regulation system.

- Therefore, the conception of network pharmacology and
polypharmacology has been suggested. (PNAS and NATURE have
reported).

~ In fact, Traditional Chinese Medicine formula achieved its effectiveness
by network effects.

Traditional medicine and
formula

Present studies

Targeting separation
by effectiveness

@1t is difficult to reflect on the characters of
traditional Chinese medicine .
@1t has a weak correlation with clinical diseases in
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Traditional Chinese Medicine (TCM) emphasize on the concept of holism. Traditional
Chinese Medicine is characterized by the use of formula to achieve the purpose of
increasing effectiveness while decreasing toxicity.
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Effectiveness and safety
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Present studies

Traditional Chinese Medicine (TCM) achieve its effectiveness by multiple components
acting on multiple targets, which causes great difficulties to researches.
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Traditional Chinese Medicine
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Research ideas

Application of modern
Modern

biological techniques to assess

the effectiveness of traditional
medicine is the key to
modernization of TCM {

medicine

symptoms and etiology
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Multiple
targets

» TCM and western medicine shares basic principles and
purposes.

~ To explain the mechanisms of TCM by modern biological
techniques is very important to the formation of Key
techniques of evaluation system for Chinese medicinal
formula.

~ The selection of proper biological markers related to the
disease and reflecting the effectiveness of drugs and the
correlation between effective component and biological
markers are important to the research of traditional
Chinese medicine. Modern biological technique will be one
of the effective methods to study on TCM.




Research design
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= This is the design of research.
» From formula to components and effectiveness...

= [t objectively decrypts the network effects of
multiple components acting on multiple targets of
TCM.
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Example 1: a new breakthrough in the studies on Chinese medicinal formula

Dissection of mechanisms of Chinese medicinal
formula Realgar-indigo naturalis as an effective
treatment for promyelocytic leukemia

Lan Wang*!, Guang-Biao Zhou**, Ping Liu**, Jun-Hong Song*, Yang Liang*, Xiac-Jing Yan*, Fang Xu,

Bing-Shun Wang", Jian-Hua Mao*, Zhi-Xiang Shen*, Sai-Juan Chen**, and Zhu Chen**

*State Key Laboratory of Medical Genomics and Shanghal Institute of Hematology, Ru! Jin Hospital Affillated to Shanghal ka0 Tong University School

of Medicine, 197 Rul Jin Road I, Shanghai 200025, Chinx; ‘Guangzhou Institute of Blomedicing and Heaith, Chinese Academy of Sciences, Guangzhou
Science Park, Guangzhou 510663, China; *Shanghai Center for Systems Blomedicing, *School of Environmental Science and Engineering, Shanghal jiao Tong
University, 800 Dong Chuan Road, Shanghai 200240, China; and Dapartment of Blostatistics, Shanghal llao Tong Univarsity Schoal of Madicine,

227 South Chongging Road, Shanghai 200025, China

Contributed by Zhu Chan, December 31, 2007 (sent for review Decembas 8, 2007)

Zhu Chen, the minister of Chinese Ministry of Public
Health, reported “Dissection of mechanisms of
Chinese medicinal formula Realgar-Indigo naturalis
as an effective treatment for promyelocytic leukemia”
in PNAS.
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Example 1: a new breakthrough in the studies on Chinese medicinal formula
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This research paper clarified the multi-target
mechanism of PD action in Chinese medicinal
formula on molecular level. Simultaneously, it
indicated the compatibility principle, “Emperor,
Minister, Assistant and Delivering servant”, is with
not only the scientific meaning but also the

strong vitality.
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Chinese Academy of Medical Sciences

Example 1: a new breakthrough in the studies on Chinese medicinal formula
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" Delivering servant
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The TCM assist Emperor and Minister,
decrease the toxicity and stimulatory
of Emperor and Minister, or aim directly at
the lesser pattern of the lesser disease.

J/

or reconcile d
the actions of various TCM.
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Example 1: a new breakthrough in the studies on Chinese medicinal formula
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a new breakthrough in the s’rudri_ei on ,C,P,‘,iﬂ,"fi E‘E‘iiﬁi','f", formula

"Nature" magazine Commentary:
A novel modern interpretation of the
ancient Chinese medicinal formula.

It is significant for the communication of
TCM and modern western medicine.

SCIENCE IN THE
PETABYTEERA
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a new breakthrough in the studies on Chinese medicinal formula
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@ The study on Formula Huang Dai Tablets clarified the
multi-component and multi-target mechanism of PD
action in Chinese medicinal formula at the molecular level,
and indicated the rationality of the TCM compatibility
principles for the first time.

® The research shows that it is feasible to interpret the
mechanisms of Chinese medicinal formula at the

molecular level.
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a new breakthrough in the studies on Chinese medicinal formula

@ The suitable animal models and cell models are very
important. These models should be consistent with human
disease.

@ The methods and techniques of modern molecular
biology are the common platform and tools for the research
of TCM and western MED.

@ The clinical efficacy of Chinese medicinal formula must

be proved by multi-center clinical studies.




Example 2: Our Researches on the synergistic reaction of TCM formula

m This formula is composed of three herb drugs.

Lignum Dallbergiae
Odoriferae

Guanxin danshen Pill ¢ PHARMACOPOEIA)

Qi stagnation and blood stasis (potency)

Myocardium contractility I

Na*/ K* ATPase

Panax notoginseng

Salvia miltiorrhiza Lignum Dallbergiae Odoriferae

Anti oxidative injuries
Blood vessels Facilitate the absorption
Blood flow of other components

This is another example of network effects, which is different from the
network effects due to its effects on targets of different organs.




_ Research idea.
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Example 2: Our Researches on the synergistic reaction of TCM formula

Anti oxidative Flavonoids from Panax Notoginseng show protective effects on H,0,
> induced H9¢2 cardiomyoblasts injuries
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Example 2: Our Researches on the synergistic reaction of TCM formula

Anti oxidative

= Flavonoids from Lignum Dallbergiae Odoriferae show
effects

protective effects on H,0, induced H9¢2 cardiomyoblasts injuries
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Researches

on mechanisms of anti cardiac myocyte apoptosis

Apoptosis rate (%)
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Effects of flavonoid (cynaroside ) from Lignum Dallbergiae Odoriferae on H202-

induced apoptosis in H9¢2 cells.

Researches

on mechanisms of anti cardiac myocyte apoptosis
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Favonoid from Lignum Dallbergiae Odoriferae lower intracellular ROS

concentration dose-depedently.




Researches on mechanisms of anti cardiac myocyte apoptosis
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Effects of flavonoid from Lignum Dallbergiae Odoriferae on mitochondrial potential

Researches on mechanisms of anti cardiac myocyte apoptosis
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Effects of flavonoid from Lignum Dallbergiae Odoriferae on caspase-3, 8, 9 activities




Researches on mechanisms of anti cardiac myocyte apoptosis

Control ~ H,0, Cyn(25 pg/ml) Cyn(50 pg/ml) Cyn(100 pg/ml) Que(20pg/ml)
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Effects of flavonoid from Lignum Dallbergiae Odoriferae on the expression of apoptotic related protei

Flavonoids—mechanisms of anti oxidative effects
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» These results should provide explanation for
microcosmic network pharmacology mentioned

above.

» In fact, TCM compound prescription is a much
higher level of network pharmacological effects
and each effective component shows a
microcosmic network pharmacological effect.

Researches on mechanisms of anti cardiac myocyte apoptosis

cell proliferation
effects
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