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[Abstract] Objective: This paper aims to investigate the differential mechanisms underlying the staged therapeutic effects
of Qijia Rougan formula on liver fibrosis using proteomic technology. Methods: The staged rat model of liver fibrosis was
established by subcutaneous injection of carbon tetrachloride (CCl,) and olive oil. One hundred and four SD rats were randomized
into thirteen groups:a normal group, a two-week model group, a four-week model group, a six-week model group, an eight-week
model group, a two-week Qijia Rougan formula group, a four-week Qijia Rougan formula group, a six-week Qijia Rougan formula
group, an eight-week Qijia Rougan formula group, a two-week compound Biejia Ruangan tablet group, a four-week Compound
Biejia Ruangan Tablet group, a six-week Compound Biejia Ruangan Tablet group, and an eight-week compound Biejia Ruangan
tablet group. After two weeks of drug intervention, liver tissue and abdominal aortic blood samples were collected from the rats for
testing. Hematoxylin-eosin (HE) staining, Masson staining, and Picro Sirius red staining were used to observe pathological damage
and collagen fiber deposition in liver tissues. Immunohistochemistry (IHC) was employed to detect the contents of fibrosis markers
in liver tissues. The contents of liver function indicators in the serum were measured using a fully automated biochemical analyzer,
and the levels of liver fibrosis indicators in the serum were assessed by enzyme-linked immunosorbent assay (ELISA). Liver tissues
from the normal group, each model group, and each Qijia Rougan formula group were subjected to label-free quantitative proteomic
analysis to identify differential proteins among the groups, with key proteins validated by Western blot. Finally, bioinformatics
analysis was performed on the differential proteins. Results: (1) The staged rat model of liver fibrosis constructed with CCl, and
olive oil showed pathological results at the 2™,4", 6", and 8" weeks of modeling that were consistent with the Metavir standards for
the F1,F2,F3,and F4 stages. Compared with those in the normal control group, the protein expressions of a-smooth muscle actin
(a-SMA) and Collagen I were significantly increased in each stage (P<0.05). The levels of liver function indicators in the serum,
including alanine aminotransferase (ALT) , aspartate aminotransferase (AST) , alkaline phosphatase (ALP) , direct bilirubin
(DBIL) , and total bilirubin (TBil) in each model group, were significantly elevated in each stage (P<0.01). The levels of liver
fibrosis indicators in the serum, including procollagen Il peptide (P I P) , type IV collagen ( IV -C) , hyaluronic acid (HA) , and
laminin (LN) in each model group, were significantly increased in each stage (P<0.05,P<0.01). This study successfully established
a staged rat model of liver fibrosis. (2) Compared with the model groups at each stage, the administration groups showed a
reduction in hepatocyte ballooning degeneration, a more orderly arrangement of hepatocytes, and a decrease of inflammatory cell
infiltration. The blue-stained collagen fibers became significantly thinner and finer, with reduced and narrowed fibrous septa. The
areas of collagen fibers and Picro Sirius red staining were reduced (P<0.05). The positive areas of a -SMA and Collagen 1
expression were significantly decreased (P<0.05). The levels of ALT,AST,ALP,DBIL,and TBil in the rats of the model groups at
each stage were significantly reduced (P<0.05, P<0.01). The levels of PII P, IV-C,HA, and LN in the rats of the model groups at
each stage were significantly decreased (P<0.05). Among these, the improvements in all indicators were most significant in the F3
stage (P<0.01).(3) The proteomic results show that a total of 165 differential proteins exhibit a callback trend when comparing the
model groups at four stages with the normal group, and when comparing the Qijia Rougan formula group with the model group.
Western blot analysis reveals that the levels of NAD (P)H: quinone oxidoreductase 1 (NQO1) , mitogen-activated protein kinase 1
(MAPKI1) , arginase 1 (Argl) , and glutathione S-transferase al (GSTA1) were consistent with the proteomic results.
Bioinformatics results reveal that 165 differentially expressed proteins are enriched in multiple signaling pathways. Notably,
signaling pathways such as drug metabolism-cytochrome P450, arginine biosynthesis, and the peroxisome proliferator-activated
receptor (PPAR) signaling pathway were found to be closely associated with liver fibrosis, suggesting that the Qijia Rougan formula
may exert its staged regulatory effects on liver fibrosis by regulating these pathways. Conclusion: The Qijia Rougan formula may
achieve staged regulation of liver fibrosis by regulating drug metabolism-cytochrome P450, arginine biosynthesis, and the PPAR
signaling pathway.
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() 56 2 22 bR o 2R SRS T SR REAR IR
2.3.2 AL L AE B AR A D)
F &, BUE 8 A £ % MMB beads 19 /3K HE
H1,37 °CJ W 30 min. JINAZE AW 45 pL, E IR
% 5 15 min; % 5 45 05, 7 LI 0TS VRO BE
MMB beads 3 ¥ ; il A fiff T /E W 40 pL 5 & L2k,
37°CHEH 4h L L B S RGN ALK L S pL £
1EBEYL, U5 T
2.3.3 M -3 (LC-MS/MS) i 4 #r - B
Ay B U N 500 nL-min, F G SHAH A 0.1% H
R K B A B 2 0.1% F R 1Y 80% 2 I W .
HEAT B B kB (0~17 min, 3.5%~32%B; 17~18 min,
32%~95%B; 18~20 min, 95%B; 20~21 min, 95%~
100%B; 21~22 min, 100%B) , i i 9 1§ & F m/z
300~1 500, A M55 & IR, BEAEHIE 1.5kV, &
038 43 25 )5 8 F timsTOF_HT 5 38 4% 3 47 23 47 , 4=
IR U o A A
234 JFAZUE AR TSR RA
Proteome Discovery 2.5 X% Jit 4 B4 E 47 20 #r , Fir H
%P5 B S~ Rattus norvegicus uniprot. W & R S
AR LZ IR (FDR)<1% W EMH . ZREKXEA
B AR STHT0T 45 AL 8] 1) 25 5 25 11 (DEPs) #E47 0 1 , LA
% FAER(FC) >1.5 81 FC<0.67 Fil P<0.05 4 47 1 i
WERFIREN .. A Control 41 .4 ] Model 41 . %%
1 QRF 41 2 5 % 18 8 147 Venn K 73 #7 , 15 51 45
W QRF A Tl 54 mlJH ) & A .
23.5 G EESN A WEE Z T IEIT
Ja Wl E & A, 4 Bl Metascope . WOLF
PSPRT Il & AR (GO) Bt B\ mt AR L 5 56 A
2 FH 4 (KEGG) I STRING ¥ 5 4} 2 5 8 H
) GO. KEGG # 17 43 H7 , Bk 4= 15 78 4 M 3 |
GraphPad Prism {4 H T EIJE W o
2.4 HEH%EEENIT P (Western blot) 4 Il i 2H 41
O AR TE X8 AL 00 ok A 40 300 08 45 o6
B H NQO1 . MAPK1 ., Argl .GSTA1 #4753 , B
JFAHAREAR RS A, BCAEE R, EREEITR
LUK, HLTK &5 R SR T B 2 PVDF B (CE 135 )
5% AW E R B A 3h 5 A SR UR — 4T GAPDH(1:
10 000) ,NQO1(1:1000) MAPK1(1:2 000) .Argl
(1:2000) .GSTA1(1:2000),4 °CHH 17 .
A HPR Fric 9 10 3B S —H0 (1: 8 000) = i % &
90 min, R LGB S . R AR RS
1 GAPDH #4718 1E , 318 i Tmage J 3 My 844 547
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JREEAE 5317
2.5 Hitegab P SR A GraphPad prism 10.0 # 17
Geit o b, 1T RN R IE & 2 A0 9 LA xks F A T
OB T A RS o A e R AR 2 50k 1
M(P,, P,y fiit . Fr A i & %% kL 44 2% ] Shapiro-
Wilk A6 56 i 47 1F 25 53 A0 K 50, B4 4 & B A A
¢ Ko 36 (2 TR] B FH M ST FEAS ¢ KGr 36y, 20 P bG8 FH G 6k
FEA K95 ) , 3 AR AU 3 — 20 A7 5 22 55 PR 0
J7 25 5% W R B R 2 7 22 43 BT (Bonferroni ¥ ) , J7
2555 Wk H] Tamhane 35 85 56 60 T A5 & 1IE 840
A 1 22 A R, SR R AR 2 8008 56, P9 4R A4 D 2R
Mann-Whitney U ¥ 56 , 3 41 #£ A< W] i 17 Kruskal-
Wallis £ 55 . FH Image J X Masson 4 {&, PSR 4 {7, |
o AL EE R BEAT 8 | HT . AR ik D
P<0.05 8 EZRAGITEE L.
3 #R
3.1 R H B LF K B4 0 25 500 Ay
3.1 KW R AFHALIE SN E M  Control
2H R BRI B 28 KONV IE &, B 2000 A O, &
T ' T A i, o M R B, i 2 B A . 5 Control 41 I
B, B A 5 B[R] Y 2 i L &I Model 41 K BRI IIEJE
BR/NAS | B0 AR e B 2 BTk v A, SR B Ik 7S
I, 2% T A RE JC G, AR A H 5 iR R AN R
. H o Model-6W 41 #ll Model-8W 20 ™ H ) ] L
JH U 2 T T RSP B R = ORCIR 581, A I B 4
TR 5 T FI AR " E 5 Model 4 TR,
#5191 QRF 41 Al 45 1 FBR 41 K B E 2300 €4, 2130 B A
—EGTE R RGBT . WA 1,
3.2 EEH TN LF KB 20 20005 2 ok 28 1Y 5
W (1)HE {5 . Control 41 K BT UL T 240 41 45 #)
T T A K R AR RBE, R AR R R
R AN N o i I | I S N o T
LA DR UL Y S A A8 Ve A MR T S
WhF, o ¥ sk s Bk A4E . 5 Control 4 HE %5, Model-2W 2
JHF7IN it 85 4 g RILRE 3 0 I 400 B K e, 2D e 4R 4
AT/ L X ; Model-4W 41T /)N it 25
ANEE T SE I, b g bk KO A IR P B E
JE AN, N R LR 22 IR IR B K AR i A
Jil 4R s Model-6W ZH &8 43 JH /N i JH- A 355 B M 52 i
i1 A DA R R, T L B i AT A 4 A A S 5%
Model-8W 41 A UL v s i Jik 3148 X o ok e ik - v s
IOk B A8 DX TS DX ) A 2 48 A Ak, 2F 4 8] B 53 %1
52T, 4 8RS /N TE o8 B A5 (B IR G
24 W1 B2 R AF A Metavir PF 20 AR ECT L 1
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[T T TTT

[]

2/

4

6J4

[T T

8/

8094

C D
# : A.Control 41 ; B.Model 41 ; C.QRF 41 ; D.FBR 41 ( & 2-1& 8
[/]);14%°4 1 cm
E1 =XBEZEFAXLFXRAFRERSHZNE
Fig. 1  Effect of Qijia Rougan formula (QRF) on hepatic

morphology in LF rats

54 Model 4 FL #5245 101 45 24 20 v Je i ik DX T4
DX /0N I T Jg D T Ak B 0 /0 28 2 T B A8 40, I
3. XFITFLF 4R AL (LF) 9% BEPE 43, PF 20 45 51 W L F3
1) 2F 4k Ak B30 B o B B (P<0.05) . W32, IR LT
2 1 A B e g5 R B R, 5 Control L #4, Model
2K R I A8 2 1w AR O L A R (P<0.01) . 5
Model £H [A] 15} 18] £ Fe 45, QRF 4% 41 K B 5L £F 4 i
FUE B i IR (P<0.05,P<0.01) ., WL 3,

(2)Masson 4& i, , Control 20 K BRAN 75 Hp Je i ik
R AE DX ] Bl AT L /0 ek e D 2 4 (3 €5) |, /N
SRR LR AU LU E . 5 Control 41 [
B, Model-2W 41 H e i fok B 3 451X ] [ 21 4k (8] o2
B £ I A A NI N 3 Model-4W 41 )32 55
£F YL TE B, v e i bk LT XA £ A DO RL G £
I 1) /NI PN ZE A, BT UL ) A £ 4R 4K s Model-6W
2 B B B, B 42 28 4k 52 9 43 0/ it a3, T
UL HTE £F 4 6] B ; Model-8W 241 1] UL )™ 92 £F 4 [a] [
S3EUFSE T, BN TE . 545 W Model 41 L #4245
101 255 245 4 v SR K DX T A DR N ) g i £ 4T B
gD R A B AR A, WL 3. B Metavir i 47
LF 5 BEPE 4 o &5 3R 8 78 F3 W B3 e o 1 2 (P<
0.05). 5 Control Lt %5, Model % 2H K B i 1 4 1
B FE B 2 TR (P<0.01) . 5 Model 41 [A] it i) 5 e
A%, QRF 4% 41 K B J5 & 4 1o A L B 2 [ IR (P<
0.05,P<0.01). WL3R2FIZK 3,

(3)PSR (%, Control £H K Bl /N P JC 5 5L £F



932 B 141
202647 H

HESXBARFRE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 32,No. 14
Jul. ,2026

2/

4

6/8

8/

B2 ERZFFAFNILFARAFELARFREZNZ M
(HE, x100,x400)
Fig. 2 Effect of QRF on hepatic histopathology in LF rats
(HE, %100, x400)

2/

47

6/

8/

B3 KRFZFAMLFXRFALFEZEMNZM (Masson, x40)
Fig. 3
(Masson, x40)

Effect of QRF on hepatic histopathology in LF rat

#EPLFL, 5 Control 41 L, Model-2W 41 I 52 N #
TE J R 2F 4k DU s Model-4W 20 7] UL AT 42 4 i Ji 21
YU ; Model-6W 21 AT UL i Ji £ 4E 0 R, 5 43 18] B
3 B0 F 2 5, PN G i (4 45 44 ; Model-8W 20 fiF 52 4
AL R i R U RR  TR) B 3 5 RS2 B, AR/ i
TE B . 45 W B 25 SR AF & Metavir P 43 b5 7
5 £ Model 41 L35, 45 4 205 40 19 i e i Ji £F 4 1)
ARG AR 2R AR AR DN R A RN TR AR
F) e, WK 4, fd FH Image T 8.0 # 4% K Bl PSR
e e XI5 b dE AT T B, 5 Control 4 EE %8, Model
2 20 K B PSR H4 £ X S 12 3 F 155 (P<0.01) . Model
2 [R] R [] 45 F B, QRF 45 41 K B PSR 4 £ [X ik B

£2 ERFERAMEHLF KR Metavir 58 [ M(P,,P,)]

Table 2 Effect of QRF on Metavir scores of rats with liver fibrosis

in different stages [ M(P,,, P,;) ] 7
20 5 H /g kg n Metavir -4y

Control 8 0(0,0)
Model-2W 41 8 1(1,1)"
QRF-2W 41 7.49 8 1(1,1)
FBR-2W 4 0.63 8 1(1,1)
Model-4W 4] 6 2(2,2)"
QRF-4W 41 7.49 6 1(1,1)
FBR-4W 41 0.63 5 2(2,1)
Model-6W 4 7 3(3,2)"
QRF-6W 41 7.49 8 1(1,1)?
FBR-6W 4 0.63 6 2(2,2.24)
Model-8W 41 5 4(3.5,3)"
QRF-8W 41 7.49 5 3(2.5,2)
FBR-8W £ 0.63 5 3(3,3.4)

¥ : 5 Control 0 I % ' P<0.05,2P<0.01; 5 Model 20 [ i 1] &5
> P<0.05

F3 KRFZFANESHLFARKEALEERGLLAZMm G
Table 3 Effect of collagen fiber area percentage in rats with liver

fibrosis at different stages treated with QRF (x+s)

27 51 F /g kg! n JE I T 2 T B L /%
Control 8 1.89+0.62
Model-2W £ 8 5.04+1.34"
QRF-2W 41 7.49 8 3.10£1.15
FBR-2W 41 0.63 8 3.48+1.37
Model-4W % 6 6.61£1.69"
QRF-4W 4 7.49 6 3.40+1.11
FBR-4W 2 0.63 5 3.68+1.08
Model-6W #H. 7 9.47+0.91"
QRF-6W 41 7.49 8 4.69+1.45%
FBR-6W 41 0.63 6 5.60+1.66
Model-8W £ 5 13.90£1.56"
QRF-8W 41 7.49 5 10.49£0.90
FBR-8W 4 0.63 5 9.94+3.52

¥ : 5 Control 41 145 ' P<0.01 ;5 Model £ [] i 7] 15 X 4% 2 P<0.05 ,
Dp<0.01(F4H)

TR (P<0.05,P<0.01)., W34,

3.3 KW 50 o 0 K BUIFJIE2H 28 a-SMA |

Collagen T FIAM2M 5 Control 41 L% , Model 4%

2K B a-SMA Rk FH I TR BUK S i 2 755 (P<0.01) 5

5 Model 41 lL# ,QRF-4W 4 .QRF-6W 41 .QRF-8W 4]

BH 1 1 ALK SF- B S8R % (P<0.05, P<0.01) . 15 Control
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x5 EHEZERAXEHLF KR «-SMA #l Collagen 1 FHERIE
2
& B 5 H BB )
- - - o Table 5 Effect of percentage of a-SMA and Collagen [ positive
4/ expression areas in rats with liver fibrosis at different stages
= = e = treated with QRF (x+s) %
oA 2150 il /g kg n a-SMA Collagen [
8l Control 21 8 2.64+0.44 2.37+0.54
i s : ] Model-2W £ 8 4.43£1.21" 4.90+1.33%
A B C D QRF-2W 41 7.49 8 2.62+0.60 3.08+1.17Y
El4 KHEFAXHFXRFARLFEZEHI (PSR, x40) FBR-2W 4 0.63 g 3182117 4412037
Fig. 4 Effect of QRF on hepatic histopathology in LF rats (PSR, x40)
Model-4W 41 6 5.12£0.47% 5.07+1.457
x4 KRZFAXNESHLF AR PSRFEXE &S LLHFNE(x+s) QRF-4W 41 749 p 3.90£0 55" 32541.45"
Table 4 Effect of percentage of Sirius Red staining area in rats
o . . - FBR-4W 41 0.63 5 4.67£0.84 4.4840.76
with liver fibrosis at different stages treated with QRF (x+s)
; 5 Model-6W £ 7 8.54+1.187 8.35+0.96”
21 5 Fl /g kg n PSR Yt [X 38 (5 L /%
RF-6W 4 7.49 8 5.92+0.87" 6.02+0.81"
Control 21 8 3.09+1.01 Q 4
_6W ¢
Model-2W 4 3 4.26+0.85" FBR-6W 4 0.63 6 6.38+0.66 6.88+1.08
2) 2)
QRF-2W 41 749 8 3.8940.72% Model-8W £ 5 13.67+1.88 12.74+£1.97
FBR-2W 4 0.63 3 4254039 QRF-8W £ 7.49 5 9.83+2.38"  10.00+1.18"
Model-4W 41 6 6.38+0.99" FBR-8W 4] 0.63 5 10.86+2.29 9.06+1.77
QRF-4W 41 7.49 6 4.05+0.72% I : 5 Control 41 %2 V' P<0.05, % P<0.01; 5 Model 41 [l fi 7] 1
] 2 3) 4) —
Model-6W #H 7 7.42+1.86"
28
QRF-6W 41 7.49 8 3.86+0.45% ¢ i |
FBR-6W 4 0.63 6 4.37+0.61
48
Model-8W #H 5 11.56+2.70" . ) i g
QRF-8W 41 7.49 5 8.26+1.49 i
6
FBR-8W 41 0.63 5 8.80+1.66 . & i i
8/

21 L, Model 4% 2 K R, Collagen T FH 4 1ai FR i 2 FF
= (P<0.01) ;55 Model 41 Hu% , QRF 45 2H K R FH P4 1T A2
JKAF-H R [ (P<0.05,P<0.01), WL 5. &5 HIK 6.,
3.4 W IR o K BUTE 2 B 1T A 48 A
M50 5 Control 41 4%, Model % 241 ALT \AST .,
ALP TBil \DBIL 7K ¥ & 3 F+ 5 (P<0.01) ; 55 Model
2 H#¢, QRF 45 41 K B IfiL 7 ALT . AST .ALP . TBil.,
DBIL /K FH B~ , 25 BA %1% 8 L (P<
0.05,P<0.01). WLF%6.
3.1.5 B R 5 % O v I £F DY 548 bR ) 52
5 Control # [t % , Model 4 240 HA LN . IV -C.
P I P 7K - B & 7+ &5 (P<0.05, P<0.01) . 5 Model 4
b4, QRF 4% 41 K R ML 7 HA \LN IV -C P I P /K
W i A% (P<0.05,P<0.01) ., W37,
32 KWERNFPLFMERBIIEAMNME &K
AFF 5% %5 7 3] 04 BB B0 80 702, B 1 I AV B R
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A B C D
5 EKHRZEFAINLFRRa-SMAREHRM (FE41k, x100)
Fig. 5 Effect of QRF on expression of a-SMA positive area in rats
with LF (IHC,x100)

208
47
6J8
854
A B C D
6 EBZFAIFALFXAR Collagen | RiZHIFM (Gedlfb,x100)

Fig. 6 Effect of QRF on expression of Collagen | positive area in
rats with LF (IHC, x100)
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x6 EHFHAMEARRMBIFNENIZME (x5
Table 6 Effect of QRF on serum hepatic function of rat in each group (x+s) U-L!
24 5 il /g kg n ALT AST ALP TBil DBIL
Control 41 8 103.5+15.8 136.6=10.91 88.52+20.64 3.54+0.65 2.08+0.55
Model-2W 41 8 298.7+20.3% 497.4+53.23Y  290.70+31.28” 7.44x1.407 12.59+0.83%
QRF-2W 41 7.49 8 255.0+21.3% 371.5+91.66> 224.30+39.95 5.47+0.78% 9.49+0.74%
FBR-2W 1 0.63 8 258.5+31.4 380.5+80.15 248.70+22.64 5.86+0.77 10.46+2.23
Model-4W £ 6 357.5+45.77 524.0+52.60” 364.10+45.05% 7.87+1.34” 14.76+2.17%
QRF-4W 41 7.49 6 258.9+43.2% 412.2+61.40°  274.00£30.58% 5.94+0.50" 9.81+0.62"
FBR-4W 4 0.63 5 275.1£62.4 396.4+79.74 299.80+53.19 6.24+0.65 10.42+2.26
Model-6W £ 7 454.4+151.1% 710.8+141.27 418.10+166.70  9.22+1.83% 15.3442.40”
QRF-6W 41 7.49 8 205.8+30.9" 367.8+26.97" 201.30+25.56" 5.61+0.42Y 8.88+1.55"
FBR-6W £ 0.63 6 214.0+20.6 306.3+£45.44 214.00+20.62 7.06+0.58 10.45+2.81
Model-8W £ 5 394.4+91.2% 545.0£72.762  389.70£106.00°  8.48+0.79” 15.34+2.40%
QRF-8W 41 7.49 5 279.5+69.4% 437.5+71.42% 250.90+30.00° 6.46+1.10> 11.24+2.10%
FBR-8W £ 0.63 5 278.1+61.8 420.1+78.28 223.40+16.09 7.09+0.52 10.9342.22
x7 KERFZFAXMEAXRRMERAEBNEIE (v
Table 6 Effect of QRF on four results of hepatic fibrosis in serum of rat in each group (x+s) pg L
21 5 Fl /g kg n HA LN V-c pPIlP
Control £ 8 42.65+8.56 105.70+13.60 2.20+0.27 2.49+0.64
Model-2W £ 8 78.12+23.94” 177.40+41.2% 3.37+0.95” 3.64+0.91"
QRF-2W 41 7.49 8 50.77+15.15% 128.20£15.26" 2.03+0.29" 2.20+0.67>
FBR-2W 1 0.63 8 72.36+10.87 135.50+20.12 2.75+0.48 3.37+0.78
Model-4W £ 6 90.94+38.12% 175.50+25.76> 3.55+0.727 3.63+0.68%
QRF-4W 4 7.49 6 45.28+10.02% 131.70£14.23% 2.22+0.439 2.34+0.46"
FBR-4W £ 0.63 5 67.00+17.63 136.90+19.32 2.90+0.78 3.32+0.44
Model-6W £ 7 104.90+43.44% 196.20+26.12% 3.92+1.03% 4.11+0.68%
QRF-6W 41 7.49 8 41.83+8.91" 118.50+22.46" 2.10+0.44Y 2.51+0.24Y
FBR-6W £ 0.63 6 56.89+16.84 142.70+25.23 2.65+0.45 2.64+0.64
Model-8W £ 5 77.91+16.527 150.80+23.74% 2.97+0.55" 3.33+0.40"
QRF-8W 41 7.49 5 47.26+21.58% 114.90+9.90 2.23+0.33% 2.2640.39%
FBR-8W 4 0.63 5 70.07+21.27 141.50+23.68 2.47+0.36 4.11+0.68

6961 FPEE M . 284 : Model 4 vs Control 4 4
25450 A4, Ho BE 179 A4, T E 271 A4
QRF 4] vs Model 41 345 22 F HE H 69 4>, Hovh 121
304, T 394 . Venn [E 43 #r & 16 H 2 AF 73R
SFHTEA 1725 EAEA RS, Hd 124
M HAE Model H EH 16975 M54 2R EHTE
Model 4 T ¥ G975 LH o 3X 17 488 7 i A AN
IBIT RIS YA AR MM S LF & M B R O
i i 4% %85 VI AH OC , 1l g J2& FLA 7 LF 19 U 78 0 b 2R
H . 484 :Model 4 vs Control ZH X 2 R &E H
648 4~ , Hod [ 18 296 4~ , F 4 352 1~ . QRF 4 vs

Model #1345 22 R 1 3134, b Ei# 1134, F
#2004 Venn Bl /M Bos €W Z PTG r TG A
S0 R HEAAEMBEES ., Xh 240 EAE
Model 41 1 3097 5 F I 528 4~ 22 5% 8 F1 #F Model
N IRITE LV 3K 50 B AR S B RIR YT T
Je A AR Ak S LF &0 X s W R A T BUE 2
UV OC, TR HRYY LF MG e An & . 6 A
2 :Model 20 vs Control HILH 2 FHE H 1 3334, H
o EJH 6134, FIH 720 1 . QRF 4 vs Model 41 #t
A 2EFEE LA, Hd B 614, FiH 1201,

Venn & 73 #7275 B W SR iG J7 ATE A 814 22 5
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FEEE MBS, Hrh 57 E A 7E Model 4 4,
BITIE T ;22422 5 & A 7E Model 41 F IR YT
Ja BH . X 814 AR & B FA YT R I YA A2k,
MM 5 LF & X S W R I T HOR 2% VI AR G, /]
AE A& VA YT LF MW /E S8 45 85 1 . 8 Jil 4 : Model
2l vs Control 2 JL A5 22 S5 & 1 1 044 4>, Horp | A
4194, R 6254, QRF 4 vs Model 445 22 74k
11364, o B 454, F 98 914>, Venn & 431
WonEH Z I IRITRIE A 194 2 5 & 1 H b
e, Hoh 74 B 7 Model 41 B3 L3RI 5 R
124~ 53 & A AE Model 4L F il VA 7 R Bl . X
19 A~ 86 76 3 BEFR T 1 44 28 46 #: I 5 LF
KR B e W ZE I O T g AR % DA G, Tl RE = R
J7 LF MV 7EFObR TR 1 o UL 3R 5 Hh R B o b e

3.3 AEWIEBSA

33.1 GOITIgemMr X409 1654 [HH & A
GOERARE /R, HLGH174 F B FFEKE H
AR R (BP) A 116 45 AL 43 (CC) A 20 4%
Sy FUIRE(MF) A 38 %% Lk PAE /NI 204~ %% H
HEATAEE 43 B o A€ BP 5 1, 819 2R (60 4 0 AR
Yok R HE A HT S B AL AR SRR S AR X R AR
) B IE /NG - A2 ) L AR T T A4
i AR A . A MF 5T, 18] 8 6RO 4 Y A
Yy B HE 44 T 5 0 AL AR G VR B T A S

LRSS & JRERES & . 78 CC 7 i HE4 A 5 A9 A0 35 3
PELT Y Zobr PR FE T 40 2% P9 IS b 28 o 43 S5 4 i
EOEAYS S AR . UL s R R
kL

3.3.2 KEGGEP &£ B b2 5 B AT
KEGG 7 #7 , S5 2 19405 H o ¥ HEA 11 7 9247
AIRLAE A AT o A HE 4 TS B 4% H O 25 AR -4
fifL 5 R PASO RS S R AL W) G 0 AR A DU R AR 2
SR 1 A A Ak R 8 R ) SO 32 AR (PPAR) (R 5
ST R A 1

3.4 Western blot 56 JE K 1F 38 4% 7% w24 43 30 8 45 L
Hil AR R 449 45 1 41 1 Model
41 \Model 41 il v 245 41 K 3 4 H & & (13 0l & 4 )
JFF 41 g € 25 P4S0 A 15T 38 K A0 I B i .l o
Western blot 77 ik 8 T 5 & I H GSTA1 K A AL
T e A0 €2 3R PASO AR I I % 3 22 YR
WNQOI1 MAPK1 Argl Z5 R IR .

5 Control 4 %% , Model 4 24 MAPK 1 /K 3 .
ZFHE  NQOI1 . Argl \GSTA1 /K g FH AL, 2 5 A
A G817 7 L (P<0.01) . 5 Model [A] i [H] £ 41 [
# , QRF 4% 41 MAPK1 & 3 F# ik (P<0.01) , Argl .
GSTAL & F Ihi , 22 % H A ge it 5 L (P<0.01),
QRF-4W .QRF-6W .QRF-8W 4] NQO1 . # J} &5 (P<
0.01). W78 K7,

*8 KRFEHAXMESHLFXRMAPKI.NQO1.Argl GSTAIHEBMAMNRIEEHNHM (X+s,n=3)
Table 8 Relative protein expression levels of MAPK1,NQO1, Argl, and GSTAL1 in rats with liver fibrosis at different stages treated with

QRF (x£s,n=3)

415 Fl /g kg MAPK 1/GAPDH NQO1/GAPDH Argl/GAPDH GSTA1/GAPDH
Control 41 1.00+0.25 1.000.12 1.000.05 1.01+0.14
Model-2W £ 2.35+0.25" 0.47+0.16" 0.31£0.05" 0.45+0.10"
QRF-2W 41 7.49 1.33+0.29% 0.69+0.09 0.69+0.07% 0.7440.09%
Model-4W 21 2.61+0.48" 0.360.04" 0.21+0.05" 0.42+0.05"
QRF-4W 41 7.49 1.35+0.317 0.69+0.06 0.71£0.09” 0.73+0.02%
Model-6W 41 2.96£0.37" 0.27£0.05" 0.09+0.03" 0.32+0.05"
QRF-6W 41 7.49 1.17+0.05> 0.81+0.03% 0.85+0.15% 0.85+0.08%
Model-8W £ 2.92+0.19" 0.26+0.05" 0.10£0.03" 0.32+0.02"
QRF-8W 41 7.49 1.70+0.15 0.66+0.10% 0.55+0.08% 0.61+0.03%

¥ : 5 Control 41 & V' P<0.01; 5 Model 21 7] B 1] £ [ %% 2 P<0.01

4 itig
HIRER R ARG F 5527, B
FLPwaeT IR TR 2 R A R Rk 2 SR
f& 5 TN 32K 38 7 HLE N T A2 P R Y Bl
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7 : A.Control 41 ; B.D .F.G.Model-2W . Model-4W . Model-6W .
Model-8W 4 ; C .E \H ..LQRF-2W .QRF-4W .QRF-6W .QRF-8W #i
7 HZHLFKXBRMAPKI.NQO1.Argl . GSTA1 I E B R IXHE Kk
Fig. 7 Electrophoresis of MAPKI1, NQO1, Argl and GSTA1l

protein expression in LF rats at different stages

KT HRE BN B A B I, A T i ik, A
FOE FEABNE , TC I ¥R A Z AR i 5y, &R
AT ME AT B URE TS . LF S5 09 0 B A 5 O g
W) B A [ F i bk U S R
AL IR TT L LA RN R 4l BE AR K I b s L T
75 ik T O BT AN, RE B 4R I LF A 1% 2 B | 100 FR R
PR BNR YT RCR Y o AE K I R S B Sk 1
T W M Jr . %0 WA & IR 2 KR
SCORT IR RE S ) = H O Rl R Ok o e IR O S
filf I 18 8 W DA g5 AR IE , 5 A A, 55 A 58 i
Jok s 02 1L H L R R B a2 e, DL AT AE Ak
=PSBl 4 s A i =k FER, DL
AT AE I, 9 BRI B 5] 25 A &% IR LS
GRGEY, RTUMENE ER B g E
25,1 =R R A2, AR T R R f 2 9 R 2y
PRI 25 ATE L, RO A AN SO 9% SOl 4%
ZIP, R RCT WM iz kA R KRBT
12 OFLFROR 3% 0 JE0) 20 R 3 F3 0% 0 i v
FEAR S W] . R 2 A F3 30 LF B BL, £F 4k b 72
BE I 0K A R IA W K R A A AL e
R TR AR R TR, R U R L
M fc IR AIL o H T A s o IO 2 3 R 11 g R
£ A BESETE T RCT /Y £ fili I, i — 25 JF Jre SL fil
WFFE o DA B2 AR B2 WY B % O 6 0 35 T FL i, I 4
HRE T B 53 W IR A 8O0 L

LF J2 45 Flo PR 5 3500 405 9 5 D o B 285 2R
ECM i DT BUR HZ bRk . LF B B &N
F T R JH A B SZ 48 L 9 0E S0 N B, 5 B0 2 g R
g2l ALT . AST.ALP.TBil .DBIL /K, J2& &z v AT
20 i 37 451 0 FE SR bR Y B2 A0 B Al A R
JBCA ML 5 A AR SCF8 AR T . i B B R (HA)™
LN AV -C J& LF Jo A WAk Y 3 22 1l 38 b s 2 .
JIF B AR 40 M (HSC) % Ak #E HF JF J o A8 v e 25 G

B AE F , Collagen I A1 o-SMA J& HSC i 1L 19 #5
AL AU LF R AT O o R Gk A5 o B
#1772 1L , 6135 Knodell -4 & 4t , Metavir i 43 &
4t . Scheuer PF-4r R4 451, WF5E R M, Metavir P-4
A LTSRN B AN ) € SN 2 3 I
W 2 IR W0 0 25 6 PE 9%, OF B 78 -6 46 | B 7 22 4
1 K obk 0 2R B AR B PF A 7 10 5 Knodell 548 H A
—FY ) H AR B IE K FH Metavir P4 £ G2 %) LF #F
T WAL o IEAh AR BESE A SR PSR L (2 55 HE |
Masson 4 8,25 S AH B #b 78 , 3 [6] PE A 20 2L BROE 285
AR SR AR B 2 AT O BT LF 25 8004 ) 1T
P, Ul 2D WL %€ 35 8] R0 WL 56 35 N VE 428 S Pk o PR AR
WF 5% F Image J 444 % Masson G (6 15 1) Jist J5 £F
24 1 B HC R PSR Ze 4 [ R 119 PSR Bt {0 X Bt AT
AYHE . B R (BK OE 3 45 ) 4E FH AL B 45
DL 3 5 SRR A

TEARBEFE R, B T2 H,2.4.6.8 4], 414
g B2 212 W LE KO 68 Ak 09 4 FR o, J2 1R 55 LF
Jo i e L H RS . HE 32 8 n] L 2 i 26 K BUST Al
L2 ASERFEAZ 4 JE 2H /N i B 25 A AN B R
Masson 4% {6 5 il B X0 1 iE ST Bl % 1 55 AT [R] ) 4
v e R R A IXJE] [ AR A 20 S SR
BN 8 JA BB/ it o3 B AL 2, b B o R AL
PSR %t o iF — 4 §IF 52 Masson Y (4 i 55 F R B, 4%
# Collagen I il a-SMA BHPE ALY 835 Thim . 4%
9 1M 3 I B BE 48 AR S I £F DU 30K SF- 35 8 3 T
AN S VI it I N T e VAR {1 - T
M — AT R IIE . A5 R M, W O T
Ja o 25 WK B 20 80 3B 8 A AN R R B2 0 00
JE i 21 A T AR LG PSR YL XA A B e L £
] Collagen 1 il a-SMA FH 4 1H FR 1) 1 25 A%, 25 14
K BRI I I ) B8 K &8 DU 351 7K SF- 5 4% 18] Model 41 L
IR RN M. RUTEH FEHJr vl LS CCLi%s
S I 05, 08 K B HF AR B . Hodh L F3 15k
R, RALEUEW T RKHELZIF P LF 2 Hh
O BE AL REBIE T 09 .20 70 A 25 28, s F3 451 )
M BT LF MR8 08 . O 5 4y b B A S R
M iR 97 LF 20 W97 s ny AR AL, 3 B T
Control 2 , 4 ] Model ZH & 4 />3] QRF 41 1Y T 2
AT E AT S0, AW ERERYS
AT IR A ST . &5 R & B Model 41 vs Control
2 F1 QRF 41 vs Model 4 iy 22 5 2 11 28 4 43 B 4k %
i 1 GSTA1.NQO1,MAPKI . Argl % 165 4> [a]
HEH.

+ 129 -



932 B 141
202647 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 32,No. 14
Jul. ,2026

GSTA1 75 1E & HFE b s 2357 e 5T A AL By 18
e iR EEEEMN. GSTAL#EL GSH SEUEY)
254 B R SR AL IO W A K, 7R BT 1k A AR
Wy R SR . DRI R Rkl
fE 38 1L P57 GSTA R AR T IIE 52 32 1% 1 A i 45 L 7
JREAB 45 1 DA LA F AR Y NQOT & —Fijifd
Jo O J i L R R R T B, R e TR 2 (Nef2) T 95 Y
1 A fife 5 1, 38 3o A F0 R 28 IS 90 19 38 i, AR 47 4 i
B 52 SE AL IR, 7E 41 A S Ak IO % R I kS
PEHY . BESE R BADY 1% £ vh 25743 8508 4 F A2 vl
i 3 WA Nrf2 K NQO1 45 41 a¥ i 15 5 i B&
Keap1/Nrf2/NQO1 %5 {5 538 #% , & #41 il S AL L i3
RE N B9 VE . MAPKI, W B8 & ERK2, &
MAPK/ERK {5 5 i fif (1 S5 i 5177 . MAPK {5 &
W EAME NG SRR XSS H, R
G E = B S o R U R i S e e 1
FEWT, W MAPK 38 % AT A 80 & 5 PR 3L %k
AE FIA0 M ZE T8 . Argl 2 1 40 i B Ak M2 45 i
Y WESEFE W D ECM YRR S 300 5% LF il — Fh 3K
W, R E e ECM Y E B R a2 —" . R A
Western blot X} GSTA1.NQO1,MAPKI1 ., Argl & H
JK S HEAT K I, 5 Model 4 [ %8, QRF 41 I+ i
GSTA1.NQOI1 ., Argl [ & 1 1 F #§ MAPK1 £ 1,
H5E AR5

KEGG i #% 4 7 7 , 18] 3 26 11 5 2 42 TR
W A5 SR T A5 A O B, H 4 i (2 R P450
G S 5 AN B R B R R RN AE T R
AR SEHY NS SR R B A G AN AR i 5 S5
B Argl R AR EE ST O AAEE
G e U1 D RE N R AR AR S S AR A
B, SRR A R & G E Y, PPARYy & —Fh
AL B A ST A A 53 5 S A% B SR I
Z R K A R R AR . PR R
H , PPARYy 7 1% 1k 119 JIF 2 0k 40 i v 638 B AIG, A
PPARY I 871 5 , 1% 1L F4 PPA Ry 41 1l JIF 52 1K 41 i 1
B

S ST N O] S ¢ T T B S T e |
CC1 I A MORS 7ih 2 57 LF K R4 B Y 78 e S il 1
HEAT 25300, UE S 1 H 22 I B AT R AP BT LF &%
BOHB PSR RIS, FRTEALYT
B, WAL 1 B2 AR AR T W 2 Jr$i LF 1Y)
AT R 22 R, R B ILAE AL AT g 5 25 9 -2
Ji 5 2R P450 RS 2 W2 LB W) & B . PPAR {5 il % 55 &
A5 S A 56 . AN 5T IR R AL AT £ o0 Bl

- 130 -

PGS BEBIEE M A, S L e PR ) AL, 7 b Sl L, 30 5
S S AT Bk 1R SR DT ST LF
4 0 28T U B oy 07 2 2 S L o SE A T I IR
(71 250 - i AT 5 - 1 P 0L P ™ B R PR B0 o oA e BR AR
LK o B 51 B EA T IR AR R

[FIZRHR] AXLREEEMAGEF R,
[SZxit]

[1] ROEHLEN N, CROUCHET E, BAUMERT T F. Liver
fibrosis: Mechanistic concepts and therapeutic perspectives
[J]. Cells,2020,9(4): 875.

[2] YANGLX,QIC,LU S,et al. Alleviation of liver fibrosis by
inhibiting a non-canonical ATF4-regulated enhancer program
in hepatic stellate cells[ J]. Nat Commun,2025,16(1):524.

[3] DEVARBHAVI H, ASRANI S K, ARAB J P, et al. Global
burden of liver disease: 2023 Update[J]. J Hepatol, 2023, 79
(2):516-537.

[4] GOLDER M R,LIU J, ANDERSEN J N, et al. Reduction of
liver fibrosis by rationally designed macromolecular
telmisartan prodrugs [J]. Nat Biomed Eng, 2018, 2 (11) :
822-830.

(5] AWK, k8, 5 I g P i BE LS 52T iR m

(2019 4F i) [I]. o [ o 76 2 25 4 4% 7, 2019,39(11) : 1286-
1295.
XU L M, LIU P, SHEN X Z, et al. Guidelines for the
diagnosis and treatment of liver fibrosis with integrated
traditional Chinese and Western medicine (2019 edition)[J].
Chin J Integr Tradit West Med,2019,39(11):1286-1295.

[6] CHEN Q,WU F, WANG M, et al. Transcriptional profiling
and miRNA-target network analysis identify potential
biomarkers for efficacy evaluation of Fuzheng-Huayu
formula-treated hepatitis B caused liver cirrhosis [J]. Int J
Mol Sci, 2016,17(6) : 883.

[7] LI Z X,ZHAO Z M, LIU P, et al. Treatment of HBV cirrhosis
with Fuzheng Huayu tablet and entecavir: Design of a
randomized, double-blind, parallel and multicenter clinical
trial[J]. Chin J Integr Med,2021,27(7):509-513.

[ 8] kAR, BRA N, FWM 55 TR, BSO8R

e il Bz 28 %5 BT 27 4 AL i JR 4R BLAI[T]. v e v s 2427
2026,44(1):98-102.
ZHANG Y Y,CHEN Y Q, WEI S R, et al. Analysis of the
regulatory mechanism of naringenin on liver fibrosis based on
the theory of "Yang transforming qi and Yin shaping form"
[J]. Chin Arch Tradit Chin Med,2026,44(1):98-102.

(9] SEH. M EHER N IR AR AL iy 2 AR B AR (D]
SRS - AR T B2 25 K 4, 2019.
DOU Z. Discussion on professor FENG Quansheng's
academic thought on treating liver cirrhosis from the
perspective of the "spleen" [D]. Chengdu: Chengdu
University of Traditional Chinese Medicine,2019.

[10]  ZAE,E& XVER, % . 5T 2R HISH £ R 7



932 B 141
202647 H

[ 5238 75

Chinese Journal of Experimental Traditional Medical Formulae

"
FAE

Vol. 32,No. 14
Jul. ,2026

[12]

[13]

[14]

[16]

[17]

I R R 85 X O 2% BELIIE AR 1 2 B 58 I & i Ak 1) 43 309
SPRLT]. i I SE 88 5 24 2% 08, 2026,32(9) 1 180-188.

LI BX, WANG X, LIU JB, et al. Staged efficacy of Qijia
Rougan formula combined with entecavir on chronic hepatitis
B liver fibrosis with Qi deficiency and collateral obstruction
syndrome based on the "host-guest interaction" theory [J].
Chin J Exp Tradit Med Form,2026,32(9):180-188.
BAYSOY A, BAI Z, SATIJA R, et al. The technological
landscape and applications of single-cell multi-omics[J]. Nat
Rev Mol Cell Biol,2023,24(10):695-713.

XS VRS R, AL BT O KR O AR
VEGF/SRF/c-FOS it 5 B35 I 27 4k A6 % U 32 6 4 i 45
e B BTS2 [D]. [ b 24 2% 35, 2024, 49 (20) = 5528-
5538.

LIU J,XU X Y, LIU J B, et al. Mechanism of Qijia Rougan
formula and its disassembled formulas in regulating VEGF/
SRF/c-FOS pathway and improving hepatic sinusoidal
capillarization in liver fibrosis rats [J]. Chin J Chin Mater
Med,2024,49(20) : 5528-5538.

ST, XA, 45 . BT miR-23a-3p (4K 1E il 45 vk
PO 25 e A6 0 BLA [T]. rp AR vp B2 25 2% 55, 2021, 36 (7) -
3962-3966.

SU Y,PENG Y Z,LIU Y Q, et al. Mechanism of Fuzheng
Tongluo method in anti-liver fibrosis based on miR-23a-3p
[J]. Chin J Tradit Chin Med Pharm,2021,36(7) :3962-3966.
CHEN X F, WANG Y, JI S, et al. Hepatoprotective efficacy
and interventional mechanism of Qijia Rougan decoction in
liver fibrosis[ J]. Front Pharmacol,2022,13:911250.

EEM, RMA, L 0F 5. KT EFJ7E i miRNA-
mRNA [0 28 24 35 T 27 i A6 10 A AL T ], v Il 52 256 05 59 2%
748 ,2025,doi: 10. 13422/j. cnki. syfjx. 20251901.

WANG Y M, WU P J,JI S X, et al. Mechanism of Qijia
Rougan formula improving liver fibrosis through miRNA-
mRNA network[J]. Chin J Exp Tradit Med Form, 2025, doi:
10. 13422/j. cnki. syfjx. 20251901.

EMESC L RESIR S T R A IS R T
JEAR B G i R = 2 g ()], A R 25 2%, 2025, 40
(7):3567-3570.

WANG B W, PEI Z J, MEI S S, et al. Exploring the
experience of managing cancer-related fatigue based on the
host-guest interaction theory of truncated-torsion thinking[ J].
Chin J Tradit Chin Med,2025,40(7) :3567-3570.

F— WY BRI AF R T d R LA T BLE R R
P S i 58 9 LR BRI (). Jb st v B2 25 R 27 22 41, 2025,
48(7):979-984.

WEI Y, HONG Z M, QIU J F, et al. Exploring the
pathogenesis and treatment of chronic prostatitis based on the
'host-guest interaction-network disease' theory [J]. J Beijing
Univ Chin Med,2025,48(7):979-984.

k2 30 QIR ) T2 % 57 I 2 UL AE B PN A4 1
FHLT]. W ep R 25 K2 2441, 2004, 27(4) :26-27.

ZHANG Z W. The application of the "host-guest interaction"

[19]

[22]

[23]

[24]

theory from on warm epidemics in infectious diseases[J]. J
Chengdu Univ Tradit Chin Med,2004,27(4) :26-27.

AR ROCH XSO A R e R I A e A L
HiRrL1) e B 252K, 2021,36(8) 1 4619-4622.

LT X, WU W J, LIU W P, et al. Discussion on the
pathogenesis and treatment of liver fibrosis based on network
disease theory [J]. Chin J Tradit Chin Med, 2021, 36 (8) :
4619-4622.

AT, M, XV, A R R 2 R g
1 AR AL -2 A TR 5 Q08 R [T ] b [ 5238 7 70 27 2%
#%,2025,doi: 10. 13422/j. enki. syfjx. 20251016.

LIB X,ZHOU H,LIU J B, et al. Mechanisms of chronicity in
infectious diseases from the perspective of "host-guest
interaction" in warm diseases-inheritance and innovative
thinking [J]. Chin J Exp Tradit Med Form, 2025, doi: 10.
13422/j. cnki. syfjx. 20251016.

PINZANI M, ROMBOUTS K, COLAGRANDE S. Fibrosis
in chronic liver diseases: Diagnosis and management [J]. J
Hepatol,2005,42 Suppl(1):S22-S36.

GARCIA-TSAO G, FRIEDMAN S, IREDALE J, et al. Now
there are many (stages) where before there was one: In search
of a pathophysiological classification of cirrhosis [J].
Hepatology,2010,51(4):1445-1449.

KISSELEVA T, BRENNER D. Molecular and cellular
mechanisms of liver fibrosis and its regression[J]. Nat Rev
Gastroenterol Hepatol,2021,18(3):151-166.

ER I AE . R 5 s PR eIV R
HH J5T I M 2 R B A Rk O ST D e G R [T, hE
R 2 A5 ,2021,31(3):318-321.

WANG G, XIE G Y. Expression of serum alpha-fetoprotein,
type IV collagen, hyaluronic acid and laminin in hepatitis B
patients and their relationship with liver function[J]. Chin J
Health Lab Technol,2021,31(3):318-321.

VRS, B AR, I L 45 A L T Noteh 5458
BT IR U T 2 AL £ B OB 75 PP AR (7] vl 11 52 56 05 39 2%
Z47,2024,30(21):70-77.

XU Y,LUO J N, YANG L Q, et al. Anti-liver fibrosis effect
of Dendrobium officinale polysaccharides based on Notch
signaling pathway in rats and its ultrasound evaluation [J].
Chin J Exp Tradit Med Form,2024,30(21 ):70-77.

Rz RPN WRIE I T 2R 09 35055 2 8 156 A 8 DU T 4l
VO E IR AR M (0], [ B A,
2023,20(15):132-137.

SONG C, ZHU Q Y, CHEN T. The value of combined
detection of four serum liver fibrosis markers and liver
function in evaluating the degree of liver fibrosis in patients
with chronic hepatitis B[ J]. Chin Med Innov, 2023,20(15) :
132-137.

PLEVRIS N, SINHA R, HAY A W, et al. Index serum
hyaluronic acid independently and accurately predicts
mortality in patients with liver disease[J]. Aliment Pharmacol

Ther,2018,48(4):423-430.
« 131 -



[ 5238 75

eh JL ==

932 B 141 FHRE Vol. 32,No. 14
202647 H Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2026
[28] MURAWAKI Y, IKUTA Y, KODA M, et al. Clinical cord injury: Mechanisms and therapeutic potential [J]. Exp

[31]

[34]

[35]

[37]

significance of serum hyaluronan in patients with chronic
viral liver disease[J]. J Gastroenterol Hepatol, 1996, 11(5) :
459-465.

CHEN Q, MEI L, ZHONG R, et al. Serum liver fibrosis
markers predict hepatic decompensation in compensated
cirrhosis[ J]. BMC Gastroenterol,2023,23(1):317.

THEISE N D. Liver biopsy assessment in chronic viral
hepatitis: A personal, practical approach [J]. Mod Pathol,
2007,20(Suppl 1):S3-S14.

BRUNT E M. Grading and staging the histopathological
lesions of chronic hepatitis: The Knodell histology activity
index and beyond[J]. Hepatology,2000,31(1):241-246.
PILETTE C, ROUSSELET M C, BEDOSSA P, et al
Histopathological evaluation of liver fibrosis: Quantitative
image analysis vs semi-quantitative scores. Comparison with
serum markers[J]. J Hepatol, 1998,28(3) :439-446.

LIU F, LIN Y, LI Z, et al. Glutathione S-transferase Al
(GSTAL1) release, an early indicator of acute hepatic injury in
mice[ J]. Food Chem Toxicol,2014,71:225-230.

SHI C X,LINY X,LIU F P, et al. Hepatoprotective effects of
ethanol extracts from Folium Syringae against acetaminophen-
induced hepatotoxicity in vitro and in vivo [J]. J Chin Med
Assoc,2017,80(10) : 623-629.

ZHOU Y, CHEN Y, XUAN C, et al. DPP9 regulates NQO1
and ROS to promote resistance to chemotherapy in liver
cancer cells[J]. Redox Biol,2024,75:103292.

TR MR, 2 R, A5 . 2 R 4R N2 7 53l % T 7
DR S o F STk S (). v [ S 36 O ) 2 R A, 2025, 31
(18):277-285.

ZHANG Q Y,CHEN Y X, QIN D K, et al. Research progress
on traditional Chinese medicine regulating Nrf2 signaling
pathway in diabetic kidney disease intervention [J]. Chin J
Exp Tradit Med Form,2025,31(18):277-285.

SI W, SHEN J, DU C, et al. A miR-20a/MAPK1/c-Myc
regulatory feedback loop regulates breast carcinogenesis and
chemoresistance [J]. Cell Death Differ, 2018, 25 (2) :
406-420.

LIN F X,GU H Y,HE W. MAPK signaling pathway in spinal

- 132 -

[39]

[40]

[44]

[45]

Neurol,2025,383:115043.
ZHANG M, WU Z,SALAS S S, et al. Arginase 1 expression
is increased during hepatic stellate cell activation and
facilitates collagen synthesis [J]. J Cell Biochem, 2023, 124
(6):808-817.
TSUCHIDA T, FRIEDMAN S L. Mechanisms of hepatic
stellate cell activation [J]. Nat Rev Gastroenterol Hepatol,
2017,14(7):397-411.
BT S B, A (IR 7 R 2 INOS/ARG T Al i
SR KL Ty A0 T 4 B e SR [T ). e ] 5288 T R A O
75,2025, doi: 10. 13422/j. enki. syfjx. 20251729.
LUO X, PAN B, FU J F, et al. Jianpi Xiaogai formula
regulates the iNOS/ARGI axis to induce mitochondrial
dysfunction and inhibit colorectal cancer progression [J].
Chin J Exp Tradit Med Form, 2025, doi: 10. 13422/j. cnki.
syfjx. 20251729.
P 9% . STO0B ¥ 47 155 W5k 4 0 4l £ 17 Jon il T T 4 Ak 114 592 36
D] KA TR, 2017,
TAO R. Experimental study on S100B regulating macrophage
polarization and aggravating liver fibrosis [D]. Changchun:
Jilin University,2017.
TERLIR I - FEARAR B, TG L A5 RS R A A )
Fo T AN T RE AR S R (7). b vl 5l K il BE
Ji,2025,45(7):910-915.
SAITIERGULI K R M, QIAN L, DING S Y, et al. Research
progress on the regulation of mesenchymal stem cell function
by arginine metabolism [J]. J Shanghai Jiao Tong Univ: Med
Sci,2025,45(7):910-915.
Wi, B XTLEL, A5 B T AN AE Sl R 28 R B
AEALRIBTSE IR [T]. 2l ,2023,45(5) : 1571-1576.
YANG X, WANG Z, LIU J K, et al. Research progress of
curcumin against liver fibrosis based on cellular signaling
pathways[ J]. Chin Tradit Pat Med,2023,45(5):1571-1576.
JIN H, LIAN N, ZHANG F, et al. Activation of PPARy/P53
signaling is required for curcumin to induce hepatic stellate
cell senescence[ J]. Cell Death Dis,2016,7(4):e2189.
[EREHRE T



