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Resear ch and Development of Chinese
Medicinal Herbsfor Anti-Liver
Diseases by the Genomic-Based

Platform (2-2)

Tin-Yun Ho
China Medical University

ABSTRACT

Aim:
Although several herbal formulae and herbal comptméiave been used in

patients with liver diseases, their applicationsx@w drug development remain to be
discovered.

M ethod:

We applied microarray technology to analyze andamphe modern biological
activities of medicinal herbs. The gene expresdatabases established in this project
further provided the basis for the herb-activityatenship, modern definition of
Traditional Chinese Medicine (TCM), new drug deyetent, and preclinical drug
safety analysis.

Results and Discussion:

The gene expression databases were establisheddiagcao the standard
operation protocols, including quality controlsdstig treatment, cells, RNA extraction,
microarray, etc. Microarray data have been used to establish awadlyze the gene
expression profiles of herbal formulae that araul@dy used in the treatment of liver
diseases in TCM. Mice were orally administered wigrbal extracts, and the gene
expression signatures from livers and kidneys veeayzed by DNA microarray. By
Pathway analysis, we found that herbal formulaececiid metabolism-related
pathways as well as antigen processing and preégenfaathways and IGF signaling
pathways. Connectivity Map analysis showed that3dpMeSH disease terms related
to the gene expression signatures of herbal forenwkere diabetes-associated diseases,
cardiovascular diseases, and hepatic diseasesoMordéhe gene expression profiles

of herbal formulae were similar to the ones of dreg compounds with anti-cancer,
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anti-inflammatory, and anti-oxidative abilities.nRily, clustering analysis of gene
expression signatures from herbal formulae ancctdagy-related database from 223
chemicals showed that herbal formulae and 223 atembelonged to two different
clusters. These findings indicated that adminigtnabf herbal formulae did not induce
acute nephro-toxicological effects in mice. In doson, the microarray-based gene
expression database of herbs can provide a traomsfatatform for TCM and scientific
knowledge.

Keywords: liver diseases, Chinese medicinal hédb&\ microarray
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Cdl 1. Cells must be purchased from CCRC.

2. Passage number in lab must be less than 20

3. Subculture ratio = 1:2. Cells reach 100% comfb@e? days later.

4. Morphological observation .
RNA 1. Cell morphology .

2. Elution volume (20~25¢1)

3. Total RNA: 30~40 1 g per 25-cthflask i~

4. Concentration: 1.2~2.Qz g/ | .

5. 0.D 260/280 >1.8 (in TE) ) 0

6. Aglient 2100 Bioanalyzer: RIN 8~10 I
Herb 1. Cells are 100% confluence during herb treatment 5 ‘“’

2. Morphological observation and cell viability Sl
cDNA 1. Elution volume: 70~80 |

N

. Concentration: >13 ngy/l (-
3. Incorporation efficiency: ~15 /1000 nt

Scan/Data analysis 1. PMT voltage < 900 V
2. MA plot: after filtration < 75% genes biased
3. Usable genes > 12,000
4. Filtration: (1) exclude control genes; (2) Flag8; (3) SNR532 > 0 & SNR635 > 0
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Foo SOFRE Y S R o
Chinese herbal formulae
(Chinese name)
Long-dan-xie-gan-tang Gentiana scabra, Scutellaria baicalensis, Gardenia jasminoides,

Ingredients

iR Alisma plantago, Plantago asiatica, Akebia trifoliate, Rhemannia
glutinosa, Angelica sinensis, Bupleurum chinense and Glycyrrhiza
uralensis

Jia-wei-xia-yao-san Paeonia suffruricosa, Gardenia jasminoides, Buphlauchinenst

(Dan-zhi-xia-yao-san) Angelica sinensis, Paeonia lactiflora, &ttylodes macrocephe

Seek ) 4T Poria cocos, Mentha haplocalyx, Zingiber officinalanc

(& %3 547) Glycyrrhiza uralensis

Xiao-chai-hu-tang Bupleurum chinense, Scutellaria baicalensis, Pinellia ternate,

(Sho-saiko-to) Zingiber officinale, Panax ginseng, zziphus jujube anc

| e F Glycyrrhiza uralensis

Yin-chen-wu-ling-san  Artemisia capillaries, Alisma plantago-aquatica, Poris cocos,
FMI T4 Polyporus umbellatus, Cinnamomum cassia and Atractylodes
macrocephala

Chai-hu-ging-gan-tang Bupleurum chinense, Angelica sinensis, Paeonia lactiflora,

R Ligusticum wallichii, Trichosanthes kirilowii, Rhemannia
glutinosa, Scutellaria baicalensis, Gardenia jasminoides,
Forsythia suspensa, Arctium lappa, Ledebouriella divaricata and
Glycyrrhiza uralensis

Chai-hu-su-gan-tang  Bupleurum chinense, Paeonia lactiflora, Citrus aurantium,
8 o8 AR Ligusticum wallichii, Cyperus rotundus and Glycyrrhiza uralensis

Gan-lu-xiao-du-dan Talc, Artemisia capillaries, Akebia trifoliate, Scutellaria

HEj)+2 baicalensis, Forsythia suspensa, Fritillaria cirrhosa, Belamcanda
chinensis, Acorus gramineus, Agastache rugosa, Mentha
hapl ocalyx and Amomum cardamomum

Gan-lu-yin Eriobotya japonica, Rhemannia glutinosa (fresh and boiled),

%A% Ophiopogon japonicus, Asparagus cochinchinensis, Dendrobium
nobile, Scutellaria baicalensis, Artemisia capillaries, Citrus
aurantium and Glycyrrhiza uralensis

Liu-wei-di-huang-wan  Rhemannia glutinosa, Cornus officinalis, Dioscorea opposite,
AFREF 1 Alisma plantago, Paeonia suffruticosa and Poria cocos

Zhi-bai-di-huang-wan  Anemarrhena  asphodeloides, Phellodendron  amurense,
T R L Rhemannia glutinosa, Cornus officinalis, Dioscorea opposite,
Alisma plantago, Paeonia suffruticosa and Poria cocos
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%= ~ ¥ H| & F fold changes > 2.86< 0.52 £ F A& T A A T
1 MetaCores 7 % T AP B 2_ /o 5F o

Disease Observed Total p-value
Metabolism, Inborn Errors 77 463 3.30E-15
Metabolic Diseases 155 1392 2.83E-13
Hepatitis, Chronic, Drug-Induced 18 42 2.41E-11
Hepatitis, Toxic 18 42 2.41E-11
Liver Diseases 128 1131 2.46E-11
Nutritional and Metaboli 161 1548 2.83E-11
Diseases

Hepatitis 61 428 2.28E-09
Hepatitis, Chronic 32 161 7.67E-09
Brain Diseases, Metabolic 32 162 8.99E-09
Lipid Metabolism, Inborn Errors 30 150 1.96E-08
Hyperlipidemia, Familial 18 60 2.10E-08
Combined

Ischemia 68 532 2.52E-08
Hyperlipoproteinemia 18 61 2.81E-08
Brain Diseases, Metabolic, Inborn 30 154 3.68E-08
Genetic Diseases, Inborn 178 1935 4.54E-08
Digestive System Diseases 217 2489 5.84E-08
Brain Diseases 144 1498 1.14E-07
Hypoxia-lschemia, Brain 16 55 2.08E-07
Brain Ischemia 16 55 2.08E-07
Hyperinsulinism 40 276 9.96E-07
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Hepatitis Liver
Liver ... Hepatitis, P ' Hepatitis, Liver neoplasms, Liver
: Hepatitis . viral, . : . .
diseases chronic toxic neoplasms carcinoma, cirrhosis
human
hepatocellular
()88 27 F 0.00E+00 1.99E-05 2.29E-03 1.73E-04 2.96E-01 1.44E-09 6.99E-10 3.22E-01
+ %4 0.00E+00 1.95E-06 7.22E-02 1.62E-03 1.13E-04 2.48E-11  9.05E-10 1.91E-01
"}ﬁ;ifc 2.22E-14 5.84E-06 9.87E-01 3.31E-03 6.96E-02 7.97E-08 1.66E-06 1.00E+00
/ L]
A
.H.‘,;ZEC 0.00E+00 1.03E-06 5.74E-03 4.00E-05 3.83E-03 4.22E-11 2.63E-10 3.40E-01
W im
,:jpi 8.35E-14 7.73E-05 2.81E-02 8.50E-03 4.64E-02 3.58E-09 2.75E-08 6.77E-02
TR
g2
,;*u‘ig 1.78E-14 1.36E-06 2.79E-01 2.10E-05 3.66E-04 1.95E-08 3.34E-07 6.11E-01
3 2
3"}”_‘;, 0.00E+00 5.11E-08 5.35E-03 5.26E-05 3.14E-03 2.13E-09 7.06E-08 1.57E-02
/F /L
kW& F 5.54E-12 2.09E-03 4.45E-01 5.09E-02 6.88E-02 9.32E-07 7.10E-06 7.00E-02
B ;;: 0.00E+00 3.15E-07 2.60E-02 3.26E-04 2.50E-02 6.65E-10 1.43E-08 7.29E-02
Iv Rk
~‘;”f81;i4’—\?§ 0.00E+00 7.60E-07 9.14E-03 1.54E-04 1.28E-02 1.07E-14 1.24E-14 4.82E-02
;;i 0.00E+00 1.64E-08 3.61E-03 9.09E-06 1.69E-02 5.25E-11 1.20E-10 2.39E-03
7R

4 41* R 4235% limma package’ 1 geneSetTests 5% & diseasesgt

¢z 2 fold

—

changesi® t#73 A F|¢ F MBOE & f o it L T FD pvaluee 8- Hd 5B
#Jp ehpvaluefl* R #2 7% e multtest packagés 3+ # iz i+ 5 (false discovery rate, FDR)
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