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H (oe—smooth muscle actin, a—SMA) JJFEH [ 1 (Collagen 1 ) ERFET-HH G S HE NG 7 1R 4l B A 7% 45 1 4 (acyl-CoA synthe-
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Jianpi Rougan decoction alleviates carbon tetrachloride—induced
liver fibrosis in rats by regulating ferroptosis mediated

by the Nrf2/HMOX1 signaling pathway
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[ Abstract]Objective : To investigate the effect and mechanism of action of Jianpi Rougan decoction(JPD) on carbon tetrachloride(CCly)
—induced liver fibrosis in rats from the perspective of ferroptosis mediated by the Nrf2/HMOX1 signaling pathway. Methods : A total of
72 Sprague—Dawley rats were randomly divided into normal control group(Con group) , model group (CCls group) , colchicine group (Col
group) ,and low—, middle—, and high—dose JPD groups(JPD-L,JPD-M,and JPD—H groups) ,with 12 rats in each group,Intraperitoneal in-

jection of a mixed solution of olive oil and CC14(40%,3 mlL/kg) was performed to establish a rat model of liver fibrosis , and after model-

ing, JPD was given by gavage for 6 consecutive weeks, The serum
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HESTE:E5 0 AF2 AL RHAR (%5 81573860) the four indicators of liver fibrosis (laminin, hyaluronic acid, colla-
14 %6 B B - hutps://link cnki.net/urlid/50.1046.R.20250611.1057.002  gen type I, and collagen type IV) ; HE staining, Masson staining,

(2025-06-11) and Sirius red staining were used to observe liver histomorphologi-

levels of alanine aminotransferase (ALT) and aspartate aminotrans-

ferase (AST) were measured for the rats in each group, as well as



BERERKFZR 2026 £5 51 F5 6 #3 (Journal of Chongging Medical University 2026.Vol.51 No.6 ) — 851 —

cal changes; the contents of glutathione (GSH) , malondialdehyde (MDA ) , superoxide dismutase (SOD) , and ferrous ion (Fe?*) in rat
liver tissue were also measured; immunohistochemistry and Western blot were used to measure the protein expression levels of liver
fibrosis—related proteins (a—smooth muscle actin[aa=SMA ] and Collagen I ) and ferroptosis—related proteins (acyl-CoA synthetase
long—chain family member 4[ ACSIL4], transferrin receptor protein 1 [TFR1], ferritin heavy chain 1 [FTH1], and glutathione peroxi-
dase 4[ GPX4]) in liver tissue, as well as nuclear factor erythroid 2-related factor 2 (Nrf2) and heme oxygenase 1(HMOX1) associ-
ated with the Nrf2/HMOX1 signaling pathway. Results : Compared with the Con group, the CCl, group had significant increases in the
serum levels of ALT and AST and the contents of MDA and Fe?* d(P<0.05) and significant reductions in the levels of SOD and GSH(P
<0.05) ,as well as severe liver pathological injury (including hepatocyte necrosis , inflammatory cell infiltration, and collagen fiber de-
position) , and there were significant increases in the positive expression of a—SMA, Collagen I , ACSL4,and TFR1 and significant re-
ductions in the positive expression of FTH1, GPX4, Nif2, and HMOX1 in liver tissue (P<0.05) , Compared with the CCl, group, the
JPD-L,JPD-M, and JPD-H groups had significant reductions in the serum levels of ALT, AST, MDA, and Fe** and the contents of a
—-SMA, Collagen I , ACSL4,and TFR1 in liver tissue, with significantly greater reductions in the JPD—H group (P<0.05) ; meanwhile,
these three groups had significant increases in the levels of SOD and GSH and the contents of FTH1, GPX4, Nrf2, and HMOX1, with
significantly greater increases in the JPD-H group (P<0.05) , In addition, pathological results showed that JPD could significantly alle-
viate hepatocyte necrosis, inflammatory cell infiltration, and collagen fiber deposition. Conclusion : JPD can improve liver function and
alleviate CCls—induced liver fibrosis in rats by activating the Nrf2/HMOX1 signaling pathway , thereby showing a great potential in the
clinical treatment of liver fibrosis.

[Key words]Jianpi Rougan decoction;; liver fibrosis ; ferroptosis ; Nef2/HMOX 1 signaling pathway

JH£F A Ak Hh 5 75 1 ST 98 TSRS P T 451 P 1
551 A, LU 20 i S0 56 Bk 2 TR R AE , 5 A
R0, 2333 e o JEA AL B D) g s vl 7E 18 1
VA NN B S oS i U 1] )7 SR I PSS
BRECH I E 8, A UL AL 257 SR AE R
RIVER PRS- B O0R YT R 30 7 JE R

Hh BB AR AR Sy R i R
M AR SRR R R e AILTE T
JEHR A, S BRI I, 3 s e T | Ak
FEIE 2% AR (R EE ) IFIELEAS. I 4Rk,
2553 I TR AT 21 4 Ak D5 T L3t 1 g R i
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Bk o & e Y B 4 (glutathione peroxidase 4, GPX4) (18 &
AB125066) | A< i Mg [ 2 %l i A 7% 422 1§ 4 (Acyl-CoA synthe-
tase long—chain family member 4, ACSL4) (185 AB155282) LA
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MW B 3 Abmart 23 5] ; HeAb, HH -3 -8 i 2l (glyc-
eraldehyde—3—phosphate dehydrogenase, GAPDH) Z TP
(525 10494—1-AP) Fl 1L 1 F Jin A B 1 (heme oxygenase 1,
HMOX1) (4245 10701-1-AP) ¥ F 27X Proteintech 23 7l ;
1% R 21 40 2 4H 5G T 2 (nuclear factor erythroid 2-related
factor 2, Nrf2) (555 AF0639) f VL75 Affinity 22 Al 4E; 51 o F
W WL 3l 2 H (o —smooth muscle actin, o ~SMA) ( %% 5 ab
124964) W4 H Abcam 23 7] ; $T 1 % i EE A (Collagen 1)
(No.E8I9Z) i/ IA H Cell Signaling Technology (Danvers, MA,
USA) /AT ;%@ﬁﬁﬁﬁ%%%%(aspartate aminotransferase ,
AST) Il & (6755 CO10-2-1) FIITA 2 R 28 HE e 74 il (alanine
aminotransferase , ALT) MR & (555 C009-2-1) ) H g 5T 2
FEY) RS

| R B R S — IR T IR B i L UK (sodium dodecyl
sulfate—polyacrylamide gel electrophoresis, SDS-PAGE) 8 [ [
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MRIEAN 2z 9 (2 PLST I8 7 vk 24 ) K RS A 2 ] (955 2k
TR, B3R 10 B 254 B 130 g MK & 70 kg B AR A
AT P 500 2, 98 B i LA T I 390 SR [(130/70 k) x 6.25]
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1.4.4 ELISA  HRE ELISA B & B VR UL, 4 AR ML
FBAE W2 WA 7= 1Y 3% B R (hyaluronidase, HA, 58 % QZ-
15723) . J2 4 % 2 19 (laminin, LN, %55 QZ-15677) . I 28 %
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B IFRFR K-
1.4.5 GSH.MDA .SOD Fe* & i iy Aarill 42 HE 55 M A 50T
B BR A 7] A2 77 B9 T 8 (malondialdehyde, MDA )
525 GO110F) 38 it B 2% e H ik (glutathione , GSH) (5% 5
G0206W ) . # AL ¥ 1 4k i (superoxide dismutase, SOD) (5%
5 GO101W) FNE AR (Fe*) (5245 G1217F ) il A1 & 15 BH 45 %5 AT
JEZH 23 b GSH . MDA .SOD & Fe2* & H 4T/
1.4.6 @AM SCE L 8 T ME IPD XTI
2 2 Ak R U 27 4 A 6 52, SR FH 99 20 A6 A DU o—SMA |
Collagen | \ACSL4.TFR1 .FTHI.GPX4 & Nrf2 . HMOX1 27
I RRIBIEDL . ALURANTS 57 46 K Tl 20 WD) R Jit e =2
IR IRIGAR AT pH 6.0 A B FRPLIRAE K, 3% MK
REL T P9 08 3 Ak W B, i 2F 9 B0 B L DI R S
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I (1:500) % —$i 2 IR H 30 min; HEHE B - ERIBE
30 min; YEH s 5 0 DAB HEAT WL AL 3, 52 e dn s, of:
FEMEK G EAT B A b B, B 3B (BX53; Olympus, ZR 3L,
H ) WEE , SR ] Image J (3% 1 E 57 PAERFFEBE, DL 2EHTIR)
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P<0.01) , R BAHERR 2 78 RS T IS AR, LT 1.
2.2 JPD B & K R 49 I 4 4 AL K -F (HA LN, Col Il . Col IV,
HE % &)
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