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Roses, A. D. (2008). Pharmacogenetics in drug discovery and development: a translational
perspective. Nature Reviews Drug Discovery, 7(10), 807–817. doi:10.1038/nrd2593
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“B” Biological; usually a large ( > 45 residues) peptide or protein either isolated from an
organism/cell line or produced by biotechnological means in a surrogate host.
“N” Natural product.
“ND” Derived from a natural product and is usually a semisyn-thetic modification.
“S” Totally synthetic drug, often found by random screening/modification of an existing
agent.
“S*” Made by total synthesis, but the pharmacophore is/was from a natural product.
“V” Vaccine.
Subcategory. “NM” Natural product mimic

Newman, D. J. and G. M. Cragg (2007). "Natural products as sources of new drugs over the last 25 years." J Nat Prod 70(3):
461-477.



Copyright © by Folix. All rights reserved
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Model herb systems and their applications.

Produced by the Science/AAAS Custom Publishing Office
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A systemic traditional Chinese medicine (TCM) quality research
approach: from comprehensive research to simplified standard

Guo, D.-a., W.-Y. Wu, M. Ye, X. Liu and G. A. Cordell (2015). "A holistic approach to the quality control of traditional Chinese
medicines." Science 347(6219): S29-S31.
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Holistic quality control model for traditional Chinese
medicines. TLC, thin layer chromatography; LC-MS n , liquid

Chromatography/multiple-stage mass spectrometry.

Guo, D.-a., W.-Y. Wu, M. Ye, X. Liu and G. A. Cordell (2015). "A holistic approach to the quality control of traditional Chinese
medicines." Science 347(6219): S29-S31.
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13Patridge, E., P. Gareiss, M. S. Kinch and D. Hoyer (2016). "An analysis of FDA-approved drugs: natural products and their
derivatives." Drug Discov Today 21(2): 204-207.
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Qinghaosu (Artemisinin )
• Hien and White, Lancet 1993;341:603-608.
• White NJ.: Qinghaosu (Artemisinin):The price of

success. Science 2008;320:330-4
• First extracted from the leaves of Artermesia annua in

China in 1971.
• The endoperoxide bridge essential for antimalarial

activity.
• Concentrated in parasitized erythrocytes;
• Over 1 million patients treated with qinghaosu, meta-

analysis indicated superiority in fever and parasite
clearance time over conventional drugs.

15Copyright © by Folix. All rights reserved 15



Normile, D. (2003). "Asian medicine. The new face of traditional Chinese medicine." Science 299(5604): 188-190.
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Tu, Y. (2011) The discovery of artemisinin (qinghaosu) and gifts from
Chinese medicine, Nature medicine 17, 1217-1220. 19Copyright © by Folix. All rights reserved 19



Figure 2 (a) A hand-colored drawing of
qinghao in Bu Yi Lei Gong Pao Zhi Bian Lan
(Ming Dynasty, 1591 CE). (b) Artemisia annua
L. in the field.

Figure 3 (a) Molecular
structure of artemisinin.
(b) A three-dimensional
model of artemisinin.
Carbon atoms are
represented by black
balls, hydrogen atoms
are blue and oxygen
atoms are red. The
Chinese characters
underneath the model
read Qinghaosu. Nature medicine (2011), 17 (10), 1217-1220
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Chen, S. T., J. Dou, R. Temple, R. Agarwal, K. M. Wu and S. Walker (2008). "New therapies from old medicines." Nat
Biotechnol 26(10): 1077-1083.
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Chen, S. T., J. Dou, R. Temple, R. Agarwal, K. M. Wu and S. Walker (2008). "New therapies from old medicines." Nat
Biotechnol 26(10): 1077-1083.
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Napo Pharmaceuticals Inc.

Salix Pharmaceuticals, Inc.
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From: Lam W et al. Sci. Transl. Med. 2010;2:45ra59
The Four-Herb Chinese Medicine PHY906 Reduces
Chemotherapy-Induced Gastrointestinal Toxicity

PHY906( ), a four-herb Chinese medicine formula first described 1800
years ago, decreases gastrointestinal toxicity induced by the chemotherapeutic
drug CPT-11 (irinotecan), as shown in a phase I/II clinical study. Similarly, in a
murine colon 38 allograft model, PHY906 increased the antitumor activity of CPT-
11 while decreasing animal weight loss caused by CPT-11. Here, we have further
examined the effect of PHY906 on the intestinal toxicity caused by CPT-11 in mice.
PHY906 did not protect against the initial DNA damage and apoptosis triggered
by CPT-11 in the intestine, but by 4 days after CPT-11 treatment, PHY906 had
restored the intestinal epithelium by promoting the regeneration of intestinal
progenitor or stem cells and several Wnt signaling components. PHY906 also
potentiated Wnt3a activity in human embryonic kidney–293 cells. Furthermore,
PHY906 exhibited anti-inflammatory effects in mice by decreasing the infiltration
of neutrophils or macrophages, tumor necrosis factor–a expression in the intestine,
and proinflammatory cytokine concentrations in plasma. Chemical constituents of
PHY906 potently inhibited nuclear factor kB, cyclooxygenase-2, and inducible
nitric oxide synthase. Our results show that the herbal medicine PHY906 can
counteract the toxicity of CPT-11 via several mechanisms that act simultaneously.29Copyright © by Folix. All rights reserved 29
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Wen, C.-C., H.-M. Chen and N.-S. Yang (2012). Developing Phytocompounds from Medicinal Plants as Immunomodulators.
Advances in Botanical Research, Elsevier. 62: 197-272.
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Wen, C.-C., H.-M. Chen and N.-S. Yang (2012).
Developing Phytocompounds from Medicinal
Plants as Immunomodulators. Advances in
Botanical Research, Elsevier. 62: 197-272.Copyright © by Folix. All rights reserved 34
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)
(Severe Acute Respiratory Syndrome, SARS)

36

• 8,096 SARS
774 (2002-2003)

• 80–140nm
• 9.56% ( 10 %)
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Steps in coronavirus replication that are potential targets
for antiviral drugs and vaccines.

Holmes, K. V. (2003). "SARS coronavirus: a new challenge for prevention and therapy." J Clin Invest 111(11): 1605-1609.Copyright © by Folix. All rights reserved 37
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)
Middle East Respiratory Syndrome Coronavirus [MERS-CoV]

42

12 Aug, 2015

2012 MERS
2014 5 3 WHO 163 38
2015 8 12 WHO 1401 500

36%
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Lin, W. C., C. C. Wen, Y. H. Chen, P. W. Hsiao, J. W. Liao, C. I. Peng and N. S. Yang (2015). "Integrative approach to analyze
biodiversity and anti-inflammatory bioactivity of Wedelia medicinal plants." PLoS One 10(6): e0129067.
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Lin, W. C., C. C. Wen, Y. H. Chen, P. W. Hsiao, J. W. Liao, C. I. Peng and N. S. Yang (2015). "Integrative approach to analyze
biodiversity and anti-inflammatory bioactivity of Wedelia medicinal plants." PLoS One 10(6): e0129067.
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SCIENCE Vol 295  Jan. 11  2002
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Nat Biotechnol. 2008 Oct; 26(10) :
1077-83

Sci Am. 2007 Feb;296(2):54-7
Copyright © by Folix. All rights reserved



51(BIOCHEM PHARMACOL 71:1397-4121, 2006 )

Dietary plant agents suggested to confer  anti-
cancer properties

(Aggarwal and Shishodia, 2006)
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https://consumer.fda.gov.tw/Food/Material.aspx?nodeID=160

(TFDA)
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https://journal.eyeprophet.com/%E5%81%A5%E5%BA%B7%E7%9A%84%E6%B8%B4%E6%9
C%9B-
%E4%BF%9D%E5%81%A5%E9%A3%9F%E5%93%81%E5%95%86%E6%A9%9F%E5%A4%AF/
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-13

1 97 25%
2 82 21%
3 46 12%
4 43 11%
5 22 6%
6 21 5%
7 21 5%
8 19 5%
9 16 4%
10 7 2%
11 6 2%
12 5 1%
13 3 1%

388 100%Copyright © by Folix. All rights reserved 67
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Microbiome

Human Gut Microbiome

What is it?
What role does it play in health and in
disease.
Modification of the microbiome to
maintain health  or treat disease.
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Microbiota
The microorganisms that live in an
established environment.

Microbiome
The full complement of microbes, their
genes, and genomes in a particular
environment.

Microbiome

microbe+genome
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Microbiome
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Comparison between the geography of
obesity and antibiotic use
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Comparison between the geography of
obesity and antibiotic use
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1 033458 88/06/04

AUREOMYCIN
(CHLORTETRACYCL
INE
HYDROCHLORIDE)
POWDER
"CYANAMID"

2 042105 112/04/16 30 /

AUREOMYCIN
OINTMENT 30MG/G
(CHLORTETRACYCL
INE)

3 004102 97/06/04
AUREOMYCIN
OINTMENT

4 004148 81/06/04
AUREOMYCIN
POWDER

5 004599 97/06/17
AUREOMYCIN
CAPSULES 250MG
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Microbiota, Antibiotics, and Obesity

N Engl J Med 2014;371:2526-2528

18 week

Total mass
Fat mass

low-dose penicillin

3 week
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Nature Reviews
Gastroenterology & Hepatology
Vol 9, 88-96 (2012)

Fecal microbiota transplant
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Nature Reviews
Gastroenterology & Hepatology
Vol 9, 88-96 (February 2012)
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you are what you eat
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