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[ Abstract] Objective: To explore new targets and herbal medicines of total ginsenosides in
ameliorating alcoholic hepatitis (AH) by data mining and experimental validation and to provide new directions
for the clinical treatment of AH. Method: GSE28619 was selected as the test set from the GEO database and
GSE83148 and GSE103580 were selected as the validation sets. The limma package and weighted gene co-
expression network analysis (WGCNA ) were employed to identify the AH-related differentially expressed genes
and modular genes, and Venny was used to extract the common genes. The protein-protein interaction (PPI)

network was constructed and the enrichment analysis was carried out. The hub genes were further screened and

[KF#mBH]  2024-02-02
[(EE&TH] EZEARPFIEE I H (82260829) ; 53 1% B B R 2 K 2% A AU I 2535 H (8202210660102)
[E—1EE] BRBA, NIRRT R 5 FHLE 5T, E-mail : 1695326598@qq. com
[BEIES] " =BAE, W0, SCUR 0, DA 524 AR W) B 9 B0 ML B9 AF 5%, E-mail : 1841307634@qq. com;
TN A R G S T, DA S 2 FH RS 4 B S BT AL A9 BT 9T, B-mail: 553164552@qq. com
. 95 .



5530 B4 21 1 hESREHFFFERE Vol. 30,No. 21
20244E 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2024

evaluated for their diagnostic value. After validation with the datasets, new potential targets of AH and traditional
Chinese medicine were predicted. Molecular docking between the targets and active ingredients of traditional
Chinese medicine was performed, and the results were validated by experiments. Eight out of 48 SD rats were
randomly selected into a blank group and received an equal amount of normal saline. The rest rats were subjected
to modeling with ethanol by gavage and then randomized into low- (10 mg-kg"'), medium- (20 mg-kg"'), and
high-dose (40 mg-kg') total ginsenosides, model, and positive control (metadoxine, 117 mg-kg') groups.
After 3 weeks of gavage, serum samples were collected for the measurement of aspartate aminotransferase
(AST) and alanine aminotransferase (ALT) levels, and liver samples were collected for hematoxylin-eosin
(HE) staining. Western blot and Real-time PCR were employed to determine the protein and mRNA levels,
respectively, of potential targets in the liver tissue. Result: Data mining predicted the potential genes: Proto-
oncogene FOS and collagen type | alpha 2 (COL1A2). Experimental validation showed that the liver injury
was alleviated after drug administration compared with that after modeling. The serum AST and ALT levels were

reduced after drug administration. The protein and mRNA levels of FOS were significantly up-regulated, while

those of COL1A2 were down-regulated after drug administration. Conclusion: Total ginsenosides ameliorate

HA via FOS and COL1A2.
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(=) VR(+) R (H) P EEGH) VEE (). it
I 250 %) =HF IE IR 5 (o) /AR T it (g) < 100%
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UL 22 RA G E L

3 &R

3.1 SR % ] “limma” 7 ¥ ) GSE28619
Bl R R 2 F R E LA 10704, Hod B iE 2 A
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Sr>2 B REIA i 45 B FOS .COL1A2, At FOS
FTCOL1A2 Ry 2 Fofr B30 10k 2 ] K 28 1 e 6 B 1AL

Xof A 1 DR R AT 2R A7 40 AT, 4 T 32 3 TAR SRR
fiE i £ (ROC i ) , ith £ & 11 L (AUC) 43 il
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D3 5t RSB fm A e
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Rd.Re.Rf, Rg,. % 4> W 73 X} F FOS (PDB ID:
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EEP S
3.8 175 AST.ALT /K*F-  AST.ALT & i 4 Jfg
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4 JHF 400 i 37 A5 B 40 i RS 3 7 M el A 45 3 3 AST
ALT K i B A I, PRt o] LA RS R AT 40 i R

. 99 .



530 B 21
20244E 11 H

HESXBARFRE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 30,No. 21

Nov. ,2024

B KB AST ALT /K F W4 2 fifs , 525 1
4 H B, R I AST L ALT /K F i 3 8 5 (P<
0.01), LA AST /K- Fh 5 20 3, 878 & BEXT T I 325 B
T RME, SRS ASHEHFSF A
AST ALT 7KV BEAG, LA AR5 5 20 2008 5 o B
(P<0.05,P<0.01),3R W A2 M8 HA %% AH 7|
i 1 A 405 1 8 T o
3.9 AZ R AT AH KU 05 4T 20 AU IE = 40
HISZIE  7E 400 15 58 T W58 2 1 20 200 38 40 15
MER, ASRBBHRAZLH ) ASBBHH
R () ASBRITEA A () KA
() Efh 2 (-) = Hd(-), HiaR g
20 B A5 TR IR E B G, DL YR BE AN i 45 R SR e A [
ARV R IR AE X B ] FRLAT 55 20 o AR P A iR
DAAZ [T VR G 1) bk O 200 Jf o 5 R 45 4l B s (4
Ahu] UL ) R BE R0 . B AR R I & 2 4

2 ASREHEXNAHXR

& AST.ALT 7K F B M (x+s,

n=8)

Table 2 Effect of ginsenoside on serum AST and ALT levels in AH

model rats (¥+s,n=8) U-L!

21 51 HlE/mg kg AST ALT

25 4 101.84£6.30  52.60+6.14

I 41 204.98+7.39" 103.03+5.71"
NS B AR h 2 10 141.38+7.23"  76.25+4.93%
A S B R AL 20 122.01£6.68  65.89+8.97%
NS MR AT w i 40 158.98+8.03"  84.03+5.41

FE b 24 117 117.99+6.26"  62.80+5.77"

528 {4 A Y P<0.01; 15 8 T 4 1 A Y P<0.05, 2 P<0.01

(F3.%£50H)

F14 JFF 4 i TR B R bk L 490 i 92 i 15 0 AR X T A T 4

YA g .

Fo WA,

w5 e 2 M 2t 2 o 2H AR AR O

E:AAS BRI 4 B. A S 8
B1 ASBEEIAHXRFRGHZN (HE,<400)
Fig. 1 Effect of ginsenoside on liver injury in rats (HE, x400)

JFF HE 28 K e AN B RAROCHE P s 4L R b 2
FH ASERBE AR AS B BE G
N2 ) A R R 2, HL 4% 2 5 R 4 8

®3 ASREHMNAHXRHERBHFN (f5,n=8)

BRI REA CAS MR

Fl 4 D AR RG] E. B 241 F a8

SH A (2 )

2B H SR X (P<0.01), High BB AH A] fig
5 WS BUFE ) 2 RE R A2 e g AR A ¢,

A2 A A RERH 1k X —

Table 3 Effect of ginsenoside on liver coefficients in AH model rats (x+s,n=8)

) /f‘tﬁ}ﬁ%o ﬂi‘% 30

215 5 /mg - kg KRR R /g /g ST I 22 500%
25 HH 374.30+25.61 9.26+1.26 2.46£0.17
R 2 300.63+21.63" 13.97+2.01" 4.63+0.33"
PN =N R (il 10 338.80+21.56% 13.09+1.68 3.85+0.24%
ANZ BB R A 20 348.80+21.80 11.20+1.39% 3.20+0.20"
Az BRHmEAEd 40 327.60+16.80 12.81+1.31 3.90+0.20
EQ(IERa 117 356.95+28.19% 10.59+1.66 2.95+0.23"

3.10 FOS.COLIA2EH F AT M  Western blot
RN, 525 A4 R, B4 RFAE o FOS KR
2 E BRI COL1A2 M) &g 35 14 =5 (P<0.01) ; 5 457

HILE, NS B 2HY &4 FOS K- 3
WaEr (P<0.01), 1M A S B REFAR H 4 COL1A2
IR B FE AR (P<0.01) . ERGERER, ASHE

0] fE 8 1 B AR T 40 )8 5 FOS A COL1A2 7 K
- 100 -

R UMCETREEF 4. W4 F 2,
3.11 FOS.COLIA2 3 A # 3 /K F

Real-time

PCR &5 R IR, 525 A4l FL i, B AL 41 AF 1 FOS .
COL1A2 L P #% KV i A8 fk 22 5 BT it 4 3 XL
(P<0.01); SEAIA L, AS A B mRlEd
FOS E@%%7f<¥ﬂﬂﬂm,ﬁﬁ¢ R 4] COL1A2 3%

DA e S KT B AT

X RIS B R T
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®4 ASBREHINAHKRHEFOSH COLIA2ZHEMRIEE
KR (x+s,n=3)
Table 4 Effect of ginsenoside on relative expression of FOS and

COL1A2 proteins in liver of AH model rats (x+s,n=3)

FOS COL1A2
25 4 Fl4t/mg- kg

J B /me- ke /B-actin /B-actin
2 H4l 3.5240.29  0.83+0.20
FERIZH 2.24+0.34"  2.49+0.24”
ANZ BB R4 10 2.88+0.31  1.71+0.19”
AZ E g R A 20 3.50+0.35%  1.62+0.21%
NE FE=N e R 40 3.42+0.382  2.33+0.26
FfthZ 4 117 2.95+0.33  2.20+0.22

T 55 AL VP<0.01; 5HIAIL L EE > P<0.01

courx: | > o
ros R ' >
=

A B C D E F
El2 AAHREE KRB FOSHI COLIA2EARILREK

Fig. 2 Effect of ginsenoside on expression levels of FOS and

COL1A2 proteins in liver of AH model rats

il n] BE ¥ I B 9 5T P 40 I FOS Al COLTA2 2[4
Bk LS.

x5 ASEREHX AHKRZKXFEIFAE FOS 1 COL1A2 mRNA i
B (x+s,n=3)

Table 5 Effect of ginsenoside on electrophoresis expression of
ginsenoside on relative of FOS and COL1A2 genes in liver of AH

model rats (x+s,n=3)

21 51 F 8 /mg- kg FOS COL1A2
=kl 4.61+1.05 0.44+0.08
H IR 241 1.04+0.34"  1.00+0.07"
N 3 SRS R iR 10 2.68+0.99 0.59+0.13%
AZE B R Ea 20 3.60+0.28"  0.45+0.117
ASBRtmned 40 3.33+0.68%  0.78+0.24
F LA 117 2.55+0.54 0.59+0.11
4 g

FOS J& — Ff J5 988 5L A, %38 J5 TE A% 0 R 4K
F L5 Jun 85 AR — SRR B0 5 -1 (AP-1) §% 5%
WFE AW 5, [F B FOS B I\ b 2 41 i 4%
B oy Ak AL A0 B BE T Y R R, LA
2 UL B B 3 bk S B A AL 22 2R 48 G BF
FEAUOR T Y AT A S e IR SR I A
4%, H1 COL1A1 #1 COL1A2 ¥ ', COL1A2 3 A
S Gt T B R a2 B BN AP RIS
LR YAk I S B B & R DDA 5

NS NI IMEHE % N2 Panax ginseng 1Y #
FARZER BB A A NS ZH AS 21 A
ZHEASE., A CHEIEA S R8A 2E M TR
K PR R 05 PR 98 RS PR B 05 PR 48 £ 44k 4
JEEBEHE 2, AN S B W b s 25812
TZZGHEMRH R . IR, RO T L
TR S w0 01 S 3 3 A B 4 ) P
= v A I R R R T TR R T A TR R Ak
3R . DI AR B S LS L T s 2R S E
RS B TE O R IR 5 S 0 R
P, TF HE B A, AR AR S0P AR BT BUIF RN
JHAIS A L A 1 DA A, 44 P9 0 B P 2 B 43 T I
RN F] (838 5 Z AR A0, T8 BT RS 1 AT 4 Jn o 1% %
TEA . WMASHIR RS T 80 25k
HE BRI A T I, A I AS [ A DU B
DU JEF 995 36, 4% A0 B3R U E SRS , e A A% b E 27 T RS P
9 09 45 A4 K S By BEH ) IC BEIE S IR UE — 2 SR
ARG IR R, HAioC T A S B JE
AH 5 F AL BB 5T D ORI 6 Sy T A2
2OKPHE TS R AT U AH 5405 1 v 7E TR AR
RS T H B, R 5 SR s SRS AR B

AW 58T B N GEO %4 & v % #% GSE28619 .
GSE83148 Il GSE103580 %% & 4 #F 17 43 #7 , # H
“limma” {3 Fl WGCNA J7 ¥4 iifi 1 Hh 22 % FE R 22 45,
FEAR 4% PPI M 4% 19 Degree {1 %6 BURT 20 4> 3t A 94 A
Je 853 M, Be )i FH LASSO [8]U3 F01 Bifi 1L 2% AR 7 95 K B
i 16 L DR e o8 R DR R AT A A7 il 4 43 BT LA PE AR 2
WA B, I FH A0 30 Ei 4 B2 F A7 30 3E , o o ) 45 SR o
JAT&E o LLROC i 26 25 54 % d5c A7 BF 5% ¢ {8 19 0
TESE, DAV FE S o o Fl v 25 . BDEE AR
5B ML 2% 2 S5 J5 vk U 4% ) FOS il COL1A2
ANV TERD 5 . 8 3 Coremine Medical B0 22 45 & #H
KSCHR B IR IT AH I E T NS B8 1, 5
B 2 A B0 S AT 2 X B RSB B E A S R
HAH AL 5 FOS . COL1A2 #E47 43 T %%,
XA R R4 A N2 217 Rb, . Rb, Rc.Rd . Re,
Rf.Rg,, #&/n H A8 0 A2 8 217 3 AH (1) 12
RN Sy o B4 S 08 HE Y £ 00 22 T J0E 5 B 2
AR AF B, BT IE 2R B0 0L AST L ALT {8 ¥F Al I 452 43
1% ., Western blot fll Real-time PCR Ml & I 48 g ;N
FOS F1 COL1A2 25 [ A EE KK o 3295 45 S 39 ik Ay
IR0 25 5, NS 881 & 4 25 A K R R 05 K
S A A 20 5 A , FOS 7R 11 2% 35 1 AL R % 5% K
F- 12 K COL1A2 & 3 15 F1 3k K 55 S oK SF- 189 F B
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BAGI 2L BETANRE G E A STk 46-

47 130 ,FOS 2 5 AH M AL AT LL T L s - O 4i

g FOS 1% 25 11 8k 2 23 5 B LXR/RXR G 3% 410 i), 7if

LXR 2 2 45 J1F P I [ s s 285 B o 5 1) AL 1, i 42 R

Wi 52 1) s i R o BEL L T 200 B 0 78 e s 2 Ak

HEAR ; @QFOS 25 M1 9 ik = 2 3 BURAE 19 & 2k TR

JiE 1Y 43 i — 2 B A FOS 2 H K, B BT M 1

e ; @FOS i i p38 22 25U Ak 8 F g iR 12 ) &

c-Myc 5 T 14 1L ¥ 25 T8 40 1 O T 15 5 B 4 o o

Fos 1] i & c-Myc i75 5 20 Ml i 1~ 59 — 357 59 4 = A

T, i BV A FOS 8 H K i) REAE 52 AH S 4 K

J& N P98 i 2L B2 . COL1A2 4K F AL 7T BB 55 TFN-«

M COLTA2 J PR B4 ik 2o A AH A8, DA T BEL DB T U

LRYE bt 2 L BH E AH BE R I 2F 2 AL AR AL

g BTk, NS R SE SR AH K R BIL ] T

AE 2 0F TNF A5 508 #% IL-17 {5 514 & O

PR A A5 A, 40 20 e R I AR AR T AR

AR AT £F 4k L KF- . A2 %217 Rb, .Rb, .Rc.Rd.Re,

Rf.Rg, A BE 7E ¥ ¥ FOS 1 COL1A2 3 [K % 5% f1 1§

F1 IR 7K P 19 07 TR B OCHEAE T . O TIRABESE

J5 S S 8 R 3 O X A 5% R RN S E

I AT B IE
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