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[10]

[ 6,7-
[12]
I
1.1 BE
Acquity UPLC Waters

Micromass Q/TOF micro

Waters ULTRA-TURRAX T25
Basic IKA KDC-160HR
SECOMAN
BASIC SECOMAN
UV MINI-1240
SHIMADZU VX-I1
Rotavapor R-3
Buchi
1.2 #H&5iKA
18 g 1.40
L 700 mL 9¢g
6¢g 10 min
1 g'mL™ 6,7-
98% 95%

95%

70121 12117
20130208 60
20121130
20120421
S33638-326
20130131D1
20121011

Alkaline Phosphatase ALP
Total Bilirubin T-BIL
Albumin ALB
Cholesterol CHOL
Triglyceride TG
Alanine Aminotransferase ALT
Aspartate Amino
Transferase AST
130571 130961
130871 130261 130771 130370 131171
Hydroxyproline HYP
Superoxide Dismutase SOD
Glutathion Peroxidase GSH-PX
Malondialdehyde MDA y—
y—glutamyl transpeptidase y-GT
Total Bile Acid TBA
KMAS
20130512 20130315 20130612
20130423 230130202 20130325 20130421
Hyaluronic Acid HA
Procollagen 111 N-termi PIIINP

Collagen IV CIV Laminin
LN
130420 130420 130420 130420
1.3 Sz

Wistar 200+ 20 ¢
25+ 3 65%-75% 12 h 12 h

2 SEWAHE

2.1 A& A AL By BARE B 15 R0 6 &
0.3%CMC—Na
1.2 g-mL™"
6,7- 180 mg
90 mg 60 mg
60 mL 0.3%CMC-Na

22 FpomR L
Wistar

12
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” 6 2 24 g kg
8 mL kg™
=79:1:20 (3]
10 mL-kg™
3
0.3%CMC-Na
12
23 HEREHAE
12 h
-80 4 13000
remin”’ 10 min 0.22 pm UPLC-MS
30 min 4 5 000 rpm
10 min

ALT AST ALP TG T-BIL ALB CHOL
HA LN PCIIINP CIV 0.9%
1 min

HE Masson 200

HYP y-GT MDA TBA SOD
GSH-PX
2.4 RMEFHIERE
241 &EEM%
ACQUITY UPLC™ HSS T3 100
mmX 2.1 mm i.d. 1.8 pum Waters
A 0.1% B 0.1%
0-2.5 min 1%-11%A 2.5-
4.5 min 11%-21%A 4.5-7.0 min 21%-40%A 7.0-
7.5 min 40%-50%A 7.5-10.0 min 50%-99%A
45 0.4 mL+min™' 3 ul
242 JikEH

3 000V
30V 3.0V
25V 300 50 L-h™
500 L+h™ -
Leucine—Enkephalin [M+H]'=556.277 1

25V

[M-H|=554.261 5
m/z 50-1 000 Da
2.5 HKEHITS M

SPSS 18.0
One-way ANOVA +
xt s t
P<0.05
UPLC-MS Markerlynx
" EZinfo 2.0
Principle

Components Analysis PCA
Scores Plot

Orthonal Partial Least Square—Discriminate

Analysis OPLS-DA
VIP-plot VIP>1.5 t P<0.05
HMDB KEGG METLIN

MetPA

3 EBEAER

3.1 e R ARG F A

AST ALT
HA LN CIV PIIINP
HYP SOD GSH
MDA TG CHOL
ALP TBA ALB y-GT TB
1 2 3
P<0.01
CHOL P>0.05
GSH P<0.05
P<0.01
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&1 BEFEHREASEAEXEREFRG KR FLELIEREZ M

HYP/ug-g" HA /ngmlL™ LN/ng-ml"! CIV /ng*ml™" P NPng'mlL™"
95.38+ 12.56 96.39+ 12.68 51.03+ 7.46 56.64% 9.03 54.46% 8.26
215.1+ 45.83” 189.5+ 31.96” 104.2+ 13.20” 1247+ 18.97" 104.03+ 11.35"
155.4+ 15.60" 125.1+ 23.57% 61.06+ 14.05% 83.61+ 6.40™ 81.74+ 7.64"
1484+ 20.05% 126.4+ 22.01* 61.98+ 14.08% 84.80+ 6.38% 82.89+ 7.22%
"P<0.05 " P<0.01 *P<0.05 " P<0.01
x2 HEHEEHREESEAEXERFERRG KR IR AT REFE AR 0
AST/U-L! ALT/U-L™ Y-GT/U - gprot™ ALP/U-L! TBA/umol -1 TB/umol + 1
81.22+ 9.11 3941+ 6.88 7.57+ 2.87 64.67+ 10.53 84.17+ 10.65 6.08+ 1.96
172.8+ 34.79™ 64.18+ 9.07" 19.33+ 5.04™ 126.7+ 25.88" 144.7+ 24.49” 15.34+ 326"
90.81+ 13.59% 40.74+ 6.11% 1291+ 2.55% 87.49+ 14.74% 108.4+ 17.90% 8.83+ 2.52%
116.18+ 16.16" 47.49+ 10.88% 13.72+ 2.62* 86.25+ 18.55% 113.7+ 14.46" 8.63 1.79%

"P <0.05 7P <0.01

*P<0.05 * P<0.01

®3 EFEIREASEMEMNEFEFRGARNEEER. BERIGEEFESARGEREZ0

ALB/g-1" CHOL/mmol - L™ TG/mmol - 1
57.46x 9.96 142+ 022 0.70+ 0.19
38.62+ 9.20” 221+ 0.4%* 136+ 0.28"
55.89+ 6.89% 1.86+ 0.19 0.79+ 0.11%
54.66+ 5.87% 1.81% 0.23 0.99+ 0.13%

GSH/U »mgprot™
646.6= 59.16

3733+ 7590
475.9+ 80.41*

472.9+ 79.08"

SOD/U * mgprot™"
52.70% 9.16
30.92+ 8.74™
46.17+ 535"

45.61+ 526"

MDA/U - mgprot™
15.74% 2.35
25.80+ 4.54”
19.78+ 3.12%

20.35+ 3.88"

"P<0.05 7P <0.01

»-GT GSH MDA
P<0.05
P<0.01

3.2 ARIARIEF AR Y0
HE 1 A-D

Masson 1 E-

*P<0.05 ** P<0.01
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UPLC-Q/TOF-MS
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A Metabonomic Study on the Protective Effects of Yin Chen Hao Decoction and Its Component Group on
Rats with Alcoholic Liver Injury

Yan Guangli, Zhou Xiaohang, Sun Hui, Wang Yangyang, Wang Yuying, Wang Yumei, Zhang Aihua, Wang Xijun
(Research Center of Chinmedomics—State Administration of TCM—Laboratory of Metabolomics / National TCM Key

( World Science and Technology/Modernization of Traditional Chinese Medicine and Materia Medica ) 1755



2016 Vol.18 No.10

Laboratory of Serum Pharmacochemistry / Sino—US Chinmedomics Technology Cooperation Center,
Heilongjiang University of Chinese Medicine, Harbin 150040, China)

Abstract: The present investigation was designed to evaluate the protective effects of Yin Chen Hao Decoction
(YCHD) and its component group consisting of scoparone, geniposide and rhein on rats with liver injury induced
by long—term excessive intake of alcohol using metabonomic technologies and typical pharmacodynamics indexes.
Wistar rats had been administered with the mixed solution of alcohol, corn oil and pyrazole and high fat diet for
12 weeks to establish the alcoholic liver injury rat model. At the start day of modeling, rats were intragastricly
administered with YCHD and its component group involving scoparone, geniposide and rhein. At the end of the
12" week, the serum concentrations of ALT, AST, ALP, TG, T-BIL, TP, ALB, CHOL, HA, LN, PCIIINP and CIV
were detected and so were the contents of HYP, y—GT, MDA, TBA, SOD and GSH-PX in the liver. Meanwhile, the
pathological examinations of left lobe of liver sections were implemented with HE and Masson staining. Finally,
urine endogenic metabolites profiling data and vital biological information of alcoholic liver injury were gleaned
using UPLC-Q/TOF-MS-based metabonomic technology. The regulations of biomarkers in the control group,
the model group, the YCHD group and the component group were quantified with the pattern recognition and
statistics technology. As a result, YCHD and its component group successfully suppressed the changes of ALT,
AST, ALP, TG, T-BIL, TP, ALB, CHOL, HA, LN, PCIIINP, CIA, Hyp, y—-GT, MDA, TBA, SOD and GSH-Px with
the long—term excessive intake of alcohol. Liver inflammatory cell infiltration and liver fibrosis were improved,
while the metabolic profile was far from the model group but close to the control group. Among the 21 biomarkers
of alcoholic liver injury rats, 10 biomarkers recovered to normal levels. In conclusion, YCHD presented favorable
effects on liver injury rats induced by the long—term excessive intake of alcohol. The combination of scoparone,
geniposide and rhein played a representative biological role in the treatment of YCHD, which laid a foundation
for the development of some innovative drugs of alcohol liver injury.

Keywords: Yin Chen Hao decoction, scoparone, geniposide, rhein, alcoholic liver injury, therapeutic effect,

metabonomics
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