5% B AT A AL R 42 Keapl-Nrf2/HO-1 15 518 B 20 & W S AL B F S 89/
R R 5

OB, RBEHE, MR, KRB, FIFT (LM AE IR b BB 1A il 528400, 2. 7RI TR B2y
BOPBE, 74 YL 529000)

WE:BN AR BRES DR EET RGO RPN ZTRME, Fix FRARFHEERRK P . S(EHF:
11.4.22.845.6 g- kg " )3 AR ZHELELH T A, RALH 2 h 5, EH B, RS 3 0.2% va £ 4L 5% (tetrachlo-
romethane, CCl, ) & 34,12 h J& MCSR s S04 o i Ao BT AL 22 AR RT LR R BB Yn )y o S8 o T ¥ 7 RUBR 2K #4545 B (alanine
aminotransferase , ALT) . X 11 & & B8 & 4k 4% #% B (aspartate aminotransferase , AST ) #n JIf 28 22 P #8 244 4 3% 1L B% ( superoxide dis-
mutase ,SOD) | & =& ( malondialdehyde ,MDA) | & @ #fL/~% 6 (interleukin 6 ,10-6) . i % 3% 52 /] F o ( tumor necrosis factor o, TNF-
o), AR EEE A w & (reactive oxygen species, ROS) &-& ; 4 KL PR IFIF LA LR 2 F A Xk mRNA 5 E L5 ZF A B AR B
A K W B s AL F AT T LA P R R AR ) AT B AT 858 5 5 0T 5 SR AL AL 5 ik R Western blot i il A 2842
¥ c-Jun & A& K 3% % B (c-Jun N-terminal kinase, JNK) \p38 # %L & #& 1L & & % 5% ( p38 mitogen-activated protein kinase, p38
MARK) .Kelch # ECH X35 % & 1 (kelch-like ECH-associated protein 1,Keapl) .4% B F E2 #8 % B F 2 (nuclear factor erythroid 2-
related factor 2, Nrf2) | f24r % /m 8.85-1 (heme oxygenase-1,HO-1) &k B & AxtE L, GER LHAEMMLE LW HETFFERLS F
MeAko s R o7& ALT, AST #= Bf 2842 MDA IL-6 . TNF-o & ROS &K F (P <0.05 & P <0.01), 2 X F S A A 4% + SOD K F
(P<0.01),% 28220 d IR e & KoM iZ 1842 B ; LA Ngol A1, LB AL R B 1[ NAD(P)H: quinone oxidoreductase 1,
NQO1] &k ; Fifl Cel2 AW, Fif ¥4 4w A4 & -1 (monocyte chemotactic protein 1, MCP-1) & ik, AR #4 P ALK E R Z T
MR R E LR, A4 P INK, p38 MARK . Keapl % k3 2 2% T (P <0.05 % P <0.01), Nel2 HO-1 % ik 2 % L
(P<0.01) ZEi& 33N BUE T ALl it L% Keapl -Nrf2/HO-1 155 3@ % , 3 CCl, % $-49 0 R AT LA RPN
SRR SR Y SAT UL 5 & BT 4% 5 AL B8 Kelch 4 ECH X3 @ ~ 4 BT E1/ o 2x Fm fUBg-1 13 5 389%
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Chaihu Shugan Granules Improve Tetrachloromethane-Induced Acute Liver Injury in Mice through Regu-
lating the Keapl-Nrf2/HO-1 Signal Pathway

HUANG Haifeng' >, PANG Xiaoyan', DAI Weibo', HUANG Manting' , ZENG Congyan' " (1. Zhongshan Hospital of
Traditional Chinese Medicine Affiliated to Guangzhou University of Chinese Medicine, Zhongshan 528400, China; 2. Guangdong Jiang-
men Chinese Medicine College, Jiangmen 529000, China)

ABSTRACT: OBJECTIVE To investigate the protective effect and possible mechanism of Chaihu Shugan Granules on acute liver
injury in mice. METHODS Chaihu Shugan Granules was administered to mice at low, medium and high dosages ( crude drug dose:
11.4,22.8,45.6 g - kg™') continuously for 7 d. Two hours after the last administration, the animal model was made with 0. 2% tet-
rachloromethane (CCl,) solution except the control group. The serum and liver tissues were collected after 12 h. The levels of serum
alanine aminotransferase ( ALT), aspartate aminotransferase ( AST) and superoxide dismutase (SOD), malondialdehyde ( MDA) ,
interleukin 6 (IL-6) , tumor necrosis factor o (TNF-ot) and reactive oxygen species ( ROS) in liver tissues were measured by ELISA.
HE staining was conducted to reveal the histopathological changes in liver. Transcriptomics was used to obtain differentially expressed
mRNA in liver tissues and enrich differentially expressed pathways, while metabolomics was used to obtain changes in liver endogenous
metabolites and enriches pathways of differential metabolites using KEGG database. The expression and location of c¢-Jun N-terminal
kinase (JNK) , p38 mitogen-activated protein kinase ( p38 MARK), kelch-like ECH-associated protein 1 ( Keapl ), nuclear factor
erythroid 2-related factor 2 (Nrf2) and heme oxygenase-1 (HO-1) in liver tissues were measured by immunohistochemistry and West-

ern blot. RESULTS Compared with the model group, the serum levels of ALT, AST and MDA, IL-6, TNF-a and ROS in liver

EEWA : HK ARG E 0 H %) (82305119) ;7R 44 A AR5 4 B3 H %8 B (2023A1515011699 ) 5 |~ 7R 44 < 24 B} F 5 42 e )y
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tissues of mice in each group of Chaihu Shugan Granules decreased significantly (P <0. 05 or P <0.01) , while the level of SOD in liv-

er tissues increased significantly (P <0.01). The degree of necrosis and inflammatory infiltration in liver cells decreased significantly.

Ngol gene and NAD(P)H: quinone oxidoreductase 1 (NQO1) expression were up-regulated while Ccl2 gene and monocyte chemotac-

tic protein 1 (MCP-1) expression were down-regulated. Organic acids were significantly down-regulated and carbohydrate was signifi-

cantly up-regulated, the expressions of JNK, p38 MARK and Keapl in liver tissues were significantly decreased (P < 0.05 or
P <0.01), while the expressions of Nrf2 and HO-1 were significantly increased (P <0.01). CONCLUSION Chaihu Shugan Gran-
ules might have protective effect on CCl,-induced acute liver injury in mice by activating the Keapl-Nif2/HO-1 signal pathway.

KEY WORDS: Chaihu Shugan Granules; acute liver injury; oxidative stress; Keapl-Nrf2/HO-1 signal pathway

JHE R T84 A A A R A 3 1 R L, R S
52 2 ) BT A S S DR R R 3 O, T Y
R e NSRRI H i C 2 3
i) NS A RRE Y e i R 2 — , FHRA R BT IR 2
Pk I f DAL % Ao D DR iy S8CH 453475 , 0 8 H R AE
FERIFRRL o LA R 2 LR R D BT IR BIF 5 5 T H
PR Z gL, OFFe R B rp 2l il i 4a A el B4 5
TR NR o 284 S R AR S AE S AT T4 J ™
PR T A

S TRURL A T M b B 24 R B b L B
e e A il 77 (8- 245 i 5= 220130011 ), ply 568 250
FIA] ARZEAE 10 BR P25 4L, HAT AR AR 55 1M {2
AL B LR A DR, i RAE S E 52 HOS AT A
LR 955 Pl S50 R A LI L H 2 AR S5 R A7
FER AR IR i AR W . A5 5E
PO S fb Bk ( tetrachloromethane , CCl, ) 755 19 & 4 A4
PR AL 5 b i S A0RE T 20 S 450 0 1 AR B 4R
F, I8 T RE RO/ FIATLAR , S i A 1o FH A 511
R E— DA TT R AR BB 2 Al

1 RS
L1 z4

SPF %% C57BL/6 HEPE/INEL 60 H,5 JEI#E, (18 +
0.5) g, T ARAE 2L sh Py, shP =i
AJIES: SCXK () 2018-0002 , 5 #) Jfi it G4 IE S
No. 44822700002481, f - rr 11y 17 o 5 B o1 245 24
PRS2 SPF s W) 5256 %, S 9 sh W) 60 T ol Uk
SYXK ( H)2020-0109, 1 35 % i 5 ] 7E (20 +2)C,
FARHRIE (50 £5) % , 45T SPF Zbr i i B F1 G i
K o ARSERR 28 LT o I e S 0 s e L2 B4
S, B S AEWC-2020028 , A S0 <7 [ KA
KPR 5 6 AEN
1.2 %4 RAA|

KR (5 C13425764) | CCl, (it 5 -
C11588428) (L i A v bk A= AL BE £ i iy A R 24
H ) s BRI 27 4 K B (41 5 - RO08134 , |1 5 B
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A BARAT IR 7)) 5 #os it (1 24 4 FAT A 27 300
AHBRAT) 3 NE TR A A % B (alanine aminotrans-
ferase , ALT 45 : 20210817 ) | K[| 4 24 B 24 AL 5%
# W ( aspartate aminotransferase, AST, #t 5.
20210816 ) A& 357 & (1 50 2 A ) L AR5 B
AR 2 H ) ;A AL ¥ B AL B ( superoxide  dis-
mutase , SOD, 3t 5 : 535220730 ) . 4 & ( malondi-
aldehyde , MDA , It 5. 417220730) . H 40 ig /> X 6
(interleukin 6, IL-6 , 3t 5. 385220730 ) . i 983 £ 7
+ o (tumor necrosis factor o, TNF-o, it 5.
569220224 ) 7% Pk 4 H B % (reactive oxygen spe-
cies, ROS, #{ 2. 653210224 ) ELISA # W izt 7] &
(RELZW IR P HARAG R A ) 5 bt B—41
c-Jun & 35 R W Fifi ( c-Jun N-terminal kinase , JNK)
1/2/3 ($it*5:51n7087) \p38 22 4 J5i 1 1k & 11 ¥ ity
( p38 mitogen-activated protein kinase, p38 MARK,
it :10y0837) | ML £ K J %6 -1 ( heme oxygenase-
1 ,HO-1,3lLE . AF5393) B-actin( L2 : AF7018) i
A (S [E Affinity /2 7] ) ; Kelch £ ECH CBEE 1
(kelch-like ECH-associated protein 1, Keapl ) J{ A&
(45 :D199574 A= T A= ¥ T 7 ( bifg) e fi A FR
AN s B F E2 AH 55 A F 2 (nuclear factor ery-
throid 2-related factor 2, Nrf2 ) H7{& (3t 5 : A0674 ,
DU 2 s A MR A BR A W) 5 AR i e
FEbRic F iR 1eG 91 (#t 5 :7074P2, L[ CST
YNEIDIS
1.3 24

ST P RURLAL T 5850 10 ¢ 2407 10 ¢ AT 10
g =% 15 g \FHAR10 g JIIZ5 10 g fiR4x 10 g A 3 g
225 g HELS o, Kye SR MK A8 W , R8T YD
A3, IR VR AT %5 1. 14 2.28 4.56 g - mL™ ($7k
2R TE) W E AR b R KR R R
B0, 5% P2 TP LT HE R AR 10 mg - mL ™' )
TREM
L4 &

JA-1203 B R (B R ) )5

277k 2024 4E 4 H 55 59 5 8




BS224 STIRL 73 P (Lt € 2 AR R G A
BRAHE) s F6/10 BT 40 2) % &% (18 F FLUKO
/AT ) s MULTISKAN FC % B A5 4% ( 3€ [E Thermo 7y
H)) A RO IUR R ST Basic HLUKAX (32 [ Bio-Rad
ZAH]) 52015-RM YY) 5 B (18 Leica 22w ) 52-16R
B VR AR O AL G e fE T A A SR A IR A | 5
Eclipse Ci-L 1E B B i4E ( HAS Nikon 24 A]) 3 TS-1 7Y
i .8 R (VLI HAR DR A F]) o

2 XWAHE
2.1 ZBshhund KA HE

60 FU/INERBE LAk 1E 5 X B BRI 2 7K
RHTEELL (100 mg - kg™ ) LGS EH B BURLAL .
R (11,4 .22.8 45.6 g - kg ™" 45 BRI/ B
IRFE R T R IR = 1.2 4 %),
Rl 10 2 R SR B 22 oA R Y AR i
1) 20% . SCEGHTVE 1 A0 sh )l BEALEE , IH E 3
PRRTE . A 4/NRG TN, B H 2 IR,
HELRL2ST A, HE AR R 10 mL - kg™ IEH X
PR AR /) R 1 SR FR T &2 4085 0. 5% R
SR AR . R ZHE5 0 2 h J5 , BERLZH AN
2 252 /IS BRI Sk A RSORS Jeh AR R P AR R 0
0.2% CCLEW, SRR 10 mL - kg™ 5 IE 3 %t
HE A/ BRI Js 1 S 25 A FRRORS i «
2.2 BHBEXELERN
2.2.1 /PR —RREEE A2 RIILER /N R
P B 6 I AR, B H AR/ N R R T, i
12 h J5  F AR SR, e 240 58 /)N R, B0 207N R
A2, A B ER KT e 1 o, T TR 4R K o
Ja , FRE B o
2.2.2  IMIEMEhRREEAR I A 12 h 5, K418
Y IR BRBUMLS ,3 000 1+ min ~' B4 5 min, B |2
I3 , e BRG] 6 U B 45 20 JR A I 1l 375 ALT | AST
T
2.2.3  JFAHLUERTEbR Ao ERA I BUR A4
AU, AUV MR S U B 5 2D R, K
M SOD MDA IL-6 \TNF-oa } ROS /KF. ¥IEUTA
220 i AR B0 50 10% Hp ok B & 5 A i
YR g, #1775 AR KE-H 21 (hematoxylin eosin,
HE) e, WL 20 21 rb T4 i i AR PR3 L 56 3 1
S ERARAL s H Y e AT e Al U e o, K
HZHH JNK, p38 MARK , Keapl .Nrf2 \HO-1 %5 H 3%
KDL, B RR AR B A B (4, il 2t Tmage T 4]
B4y B 3 3 7 340 % B2 (optical  density,

FIE 22k 2024 4 4 H 5 59 45 8 M)

OD)fH.
2.2.4 JFHZUWRREARXGN  HHAEAR
) & 3 UM 41 28 B, — M i BT IR ( bicincho-
ninic acid, BCA) 2 I & $2 O F ik i . IO
HE ERE, FEAT A+ b A B R B3R YR IE I (sodi-
um dodecyl sulfate-polyacrylamide gel electrophoresis,
SDS-PAGE ) BEE ik , I 5% #6 22 R Ml — 98 & 4 (pol-
yvinylidene fluoride, PVDF) i, BHWrIE 4 Stk 4t &
(04 05 K B85 — 50 Keapl (131 000) . Nif2
(1:1000) \HO-1 (1:1 000) ,B-actin(1: 1 000 ) $i4
T4 C 6. W IR £h it I 22 v ( phosphate
buffered saline and tween 20, PBST) VA& BE%: 3 X,
RS min, B IEEE RS 2 TGP 1gG (122 000)
WL EIRIBEE 3 h, B PBST TR 3 W, BRIK
5 min, AL RGO B AU TP T 5
2.2.5 B4l SUHA AT BUEE X IR
4 ERIZ KR T2 D) B S I URL ) e A
SNPGRS , I3 B 5T Y182 50 F1100 mg
PR b R TR 0.5 h, % 25 - 80 “C KA AT,
TOKE R AL RS AR W BE S BT PR m AT
I3HT .
2.3 gitEsaE

R HI SPSS 19. 0 B AF AT et o0 i, TR Bk
DASIEL + ARUEZE (2 +5) Fon o 2] HEABCR A
BRIT 22000, P LT 22 57 IR L LSD #6256, 5
ZEATFFEF R Tamhane's T2 46, DA P <0.05 H 2=
AL FE L

3% B
3.1 SH B AT AR X CCL BT Hi47 /D — AR &
Hy %

AT Bh W B A0 IR TG S IEH, 1 AT
7 d Z4/NBAR T EERRSE R . SRS , B OE H X
HRALAN , A4 A sh W RS 34 e A e A i A8 Ak, in 6
IR KB 35 S R TR, LRI
B IITRSE
3.2 SeWABE AT BUR X CCL, B 4145 /D B ot v T 0
b B BORT 41 8 L AR AT B

5IEH X R H g, SR Z /N BT ALT (AST
Tt ETE (P <0.01 8 P <0.05), JHF4H 4
SOD 7K 3 Z &K (P <0.05) , MDA | IL-6 . TNF-«
S ROS /K- T3 (P <0.01) . S AR,
S AORE A5 570 41/ BRUML TS ALT ,AST 5 i 3
AR (P <0.015¢ P <0.05), fF£H 4+ MDA,
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TNF-a K-35 2[R (P <0.01 3% P <0.05) . L&
G URLAIG | A 750 4N BRFF 4 21 Hr SOD /K (8 3
FHE (P <0.01)  SEb G T BUkL o | 700 2 2/ U

HAH ROS JRFH R Z R TR (P <0.01) 5 5
FIEAL /N B 4180 1IL-6 7K 7 5 35 % T 58 A 2
(P<0.01), &Z2RILE L,

R SRHBATBUR X IR sk (CCL) BOAF 51 /N BT 0 48 % £ g AR KPR 9. n=10,3 %5

Tab.1 Effects of Chaihu Shugan Granules on biochemical indexes in mice with liver injury induced by CCl,. n=10,x x5

ALT AST MDA IL-6 TNF-o ROS
Group Dose

/U - L1 /U - L1 /U - mg~! /nmol - mg ~! /pg - mg~! /pg + mg~! /pg + mg !
Control 13.45 £3.314) 42,02 25.40%)  2.0320.17%)  9.34 £1.99%) 14.92 £1.684)  21.07 £3.409  0.74 20.07%)
Model 148.47 £10.352)  61.82+8.07")  1.66 +0.171)  13.66 £2.422) 25.46 £3.672)  40.97 £5.27%)  1.26 +0. 162
Silybin 100 mg - kg ! 94.72 20.20 43.92+9.98%)  2.60£0.45%)  11.39 +0.90%) 20.90 +3. 81 34.27£0.98%)  1.12+0.07
Chaihu 11.4g-kg! 64.69 £10.31%)  42.85+8.863)  2.53£0.27%  11.58 +1.03% 21.34+1.99 32.02+0.44%)  1.16+0.17
Shugan 22.8g-kg! 67.19 +8.78%)  43.64+9.95%)  2.35+0.16" 10.93 1. 17% 19.72 +2.95 30.52£0.92  0.99 +0.15%
Granules  45.6 g - kg~! 63.03+8.59%)  33.88+7.43Y)  2.17 £0.40 10. 90 + 1. 00%) 17.63 +1.44Y 26,94 +0.88%  0.92 +0. 16

TG IR XTI AR, D P <0.05,2) P <0.01; S5#R4 Hgr ) P <0.05,4 P <0.01,

Note; )P <0.05,2 P <0. 01, s control group;3)P <0.05,4) P <0.01, vs model group.

3.3 SRWABRATAUR T CCL BN 15 /0 BT 41 27
B W R

TEH Xk M2 T2 2R AR B 2 F T A, 51 8 5 L
D), 240 PR 396 A UL AR 5 R R 2L A 2RO R 28 400 M
TR /N P A e BRI A DX A e, T

114 gkg!

228 gk

) S T 200 L AR 3 B 7 18 P 2 A R 40 5 7
AN SEEA G0 ST AORE 25 0] 5 4 P 2H R 5 M 200 L 3 3 B
SRR I/ INHIAS DX S0 AT 40 S DR SRR JEE T S
B, TP /N I o B 20 K P ORRORE AR B R
W T,

456 gkg'

Chaihu Shugan Granules

B S 47 50 F JBOR A CCL SCRF 4R 45 /0 B 41475 32 2 o 3 ) (HE 365, x200, 45 R =100 pam)
Fig. 1 Effects of Chaihu Shugan Granules on pathological change of liver in mice with liver injury induced by CCl, (HE staining, X

200, scale bar =100 pwm)
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FFHI AT, HEXT 2 A 95. 84% ~96. 76%
3.4.2  EFERIENGI T RTRAEERS
JEVEATLL [B] 22 53K R A0 Hir , FRAG R AL 0] ) 25 S e ik 3k

x2

o 250t DESeq2 , P (52 B R A E T vk
A Benjamini-Hochberg ( BH) , i 1% [ {H 4 1 log, FC 1 =1
FIP<0.05, 455042,

S W B AT BURL x4 CCL BT 4R 47 /0 BURT 41 R 2 7 % ik mRNA AP 85 R 43T, n=3

Tab.2 Effects of Chaihu Shugan Granules on differential mRNA expressions in liver tissues of mice with liver injury induced by CCl,.

n=3

Group

Total numbers

Up-regulated numbers Down-regulated numbers

Model vs Control
Chaihu Shugan Granules(22.8 g - kg =!) vs Model
Chaihu Shugan Granules(22.8 g « kg =!) vs Control
Silybin vs Model
Silybin vs Control
Silybin vs Chaihu Shugan Granules(22.8 g + kg ~1)

2 465 1370 1095
338 223 115
2 658 1525 1133
86 48 38
1523 1147 376
37 13 24

SRR LA, S T ORL Hh ) 4 223 A
BEPA IR B, A dE R A A AL IR 1L NAD(P)
H: quinone oxidoreductase 1,NQO1 ] ) Ngol &5, 115
AN PR R T I, A0 45 2 8 B A0 M i L A -1
(monocyte chemotactic protein 1, MCP-1) ft] Cel2 4,
TEH X BRZH ASERYZH | S i BORE Hh 7R e 2 A 1Y
ZEARIBIL A 124 4> Hop 47 ARG ERE T
W, B 5 Mihfr, Gucala., Gdf9. Mcripl . Pmepal .
Slc25a30 Ahceyl \AldhI12 | Ccl2 &5 ,72 ASFEH 9T
J5 b, 3 ¥5 Cyp2c54 ., Retregl . Cdipl . Adhfel |
Zfp966 Slcla2 Znrf3 Ahr Nridl %5, 455 ULK 2A
3.4.3  ERRBBEFIEESHT  FEFAK (gene
ontology ,GO) T E & 4L 73 #r 45 2R WLIKl 2B . C 5]
G ORI B 2 22 5 3R 0Kk mRNA B35 546 T 15
TIAANELL Sy 46 W5 DI REFN 281 WAL W2t 7
EH O R BERIZ SEE i BB rp o) B 2 A Y
255705 mRNA W 25 W 48T 2 TR I ZH 70 F0 2 TR
Ve o

SR A 5 PR E B4 5 (Kyoto encyclope-
dia of genes and genomes, KEGG) iH I & 4 47 7 45
RILE 2D ., S i ORL o) A 2% S AR GA
mRNA B4 T 219 4 KEGG @ g, i & & £ T 30
FRIAPE(P <0.05) , IEH A R4 BRI A | S8 i
JHBOREL Hh 77) i 4 LA Y 22 S 3 0k mRNA BT
154 7% KEGG il §%, W % & % T 5 & i@ B
(P<0.05),

3.4.4  RBHCERHT D/ Z 553 Hr (par-
tial least squares discriminant analysis, PLS-DA ) ZHj ,
A IAREA T B, 2 N R AR AT, R REAS B 2R
% RNZRGREER. BHREGKHEN, R R

FIE 22k 2024 4 4 H 5 59 45 8 M)

1B AR /INT R R 1, HEUE R 1, RUIEER
AIHE, SERILA 3,
3.4.5 ZERAMIRSEELSR %I P<0.05 H
VIP>1 Hllog,FCI =1 fifi 622 5 W& A, 5 1E
TN IR LU, AT 21 AL AT 206 4> 22 AR, L
t, EIEASEY 108 A, T IERSIY) 98 4>, e S
UG YT 5 24 A B35 181, 52 U
TN L= ZUBE H o SR R I KSR 2 B HL
[ EH R SR RE I o SRR 2R LA, S8 i BT R
TRl R A 159 S22 S AR, Horb 99 A 1,
60 T I, A HLIRIS I i S MR IH TR IH R 55 2
FET, 4R IE 4,
3.4.6 2= R AUH Y R A0 E B B R
P <0. 05K 1E 5k HRZ R 2 | S it JHFA0RE P )
AR 83 R EE T, B 5%
A 24 BR P (BRI WE (L (impact ) 55 DL3% 3,
FEEET S SACHHE R, RIVE FIER G 2L
BRI PO i R A IR A I B A, DL
FEA IR TR A
3.5 Rk AR I 5 B AT BURL X CCL, B 4t 1
/N4 48 JNK ,p38MARK Keapl \Nif2 \HO-1 & &
RIKW

5JE RO BRZH A, B A /N BRI ZH 2 ONKC
p38 MARK, Keapl #HE H £ ik i & 7t &
(P <0.01) , HA " 7 JH 40 o I8 58 2 2L 3 ; N2 |
HO-1 S HFRIA B FFER (P <0.01)  SHEIRIA
FoAS, S it ST ORL 25 70 5 4H /D> BRUFF4H 41 INK p38
MARK .Keapl & A £ A ¥ 1 HFEML (P <0.05 5
P<0.01),Nif2 HO-1 EHEEXHEEFEIT S
(P<0.01), ZRILAES,
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A — Venn analysis of target genes;B —gene ontology (GO) enrichment result between Chaihu Shugan Granules (22.8 g « kg =!) and model group (top 20) ;C - GO enrichment

result among control, model and Chaihu Shugan Granules (22.8 g « kg =) group; D - Kyoto encyclopedia of genes and genomes (KEGG) enrichment result between Chaihu

Shugan Granules (22.8 g + kg ~!) and model group (top 20) ;E - KEGG enrichment result among control, model and Chaihu Shugan Granules (22.8 g - kg =!) group.
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Fig.2 Analysis of effect of Chaihu Shugan granules on mRNA expressions in liver tissues of mice with liver injury induced by CCl,.

n=3
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Fig. 3 Statistical analysis of effects of Chaihu Shugan Granules on the metabolomics in liver tissues of mice with liver injury induced

by CCl,. n=6
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Fig. 4 Effects of Chaihu Shugan Granules on the differential metabolites in liver tissues of mice with liver injury induced by CCl,. n =6
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R3 RUBAAS CCLEAFRE D RAFARZRRADRARELHER. n=6

Tab.3 Effects of Chaihu Shugan Granules on metabolic pathways in liver tissues of mice with liver injury induced by CCl,. n =6

No. KEGG pathway Match status P value Impact
1 Starch and sucrose metabolism 5/35 2.00 x10 -7 0.303 8
2 Galactose metabolism 4/46 2.95x10 3 0.087 9
3 Ascorbate and aldarate metabolism 2/51 0.017 1 0.086 2
4 Glycerophospholipid metabolism 2/52 0.017 8 0.077 1
5 Arachidonic acid metabolism 3/37 0. 000 4 0. 000 0
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Fig. 5 Effects of Chaihu Shugan Granules on expressions of oxidative stress-related proteins in liver tissues of mice wit liver injury in-

duced by CCL, (Immunohistochemistry, x200,scale bar =100 um). n=6,x s
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