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(Abstract] Objective To investigate the protective effects of Huayu Shugan Decoction (HYSGD) on a rat model with

hepatic fibrosis (HF) induced by porcine serum (PS). Methods Eighty SD rats were enrolled and randomly divided into control
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group, model group, positive control group, and low—, medium—, and high—dose HYSGD groups, with 13 rats in each group
(with two additional rats used to verify successful modeling). Except for the control group, all rats were intraperitoneally
injected with PS (0.5 ml/rat), twice a week for 8 consecutive weeks to establish the model. The control and model groups were
given deionized water; the positive control group was given Fufang Biejia Ruangan Tablets (FFBJRGT) [0.8 g/(kg-d)]; and the
low—, medium—, and high—dose HYSGD groups were treated with HYSGD by intragastric administration at doses of 30, 60,
and 120 g/(kg-d), respectively, once daily for 3 consecutive weeks. After the rats were sacrificed, the serum levels of alanine
aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP), and y-glutamyl transferase(GGT) were mea-
sured. Organ indices of liver, spleen, and thymus were calculated, and hydroxyproline (Hyp) content in liver tissues was
checked. HE staining was performed to observe and evaluate the degree of HF. Flow cytometry was used to assess the
expression of T lymphocyte subsets in peripheral blood samples as indicators of changes in immune function. Western blot was
employed to determine the protein expression levels of SMAD family member 7 (Smad7) and a—smooth muscle actin (@—SMA) in
liver tissues. Results Compared with the control group, the model group showed a decreased thymus index (P<0.05), elevated
content of ALT, AST, GGT, and ALP (P<0.05), increased Hyp content (P<0.05), and higher pathological score and fibrosis level in
liver tissues (P<0.01). Moreover, the proportions of CD3* T and CD3'CD4* T lymphocytes, along with the immune index (CD3*
CD4/CD3'CD8' ratio), were all reduced (P<0.05). At the protein level, Smad7 protein expression was significantly downregulated, while
a—SMA expression was upregulated (P<0.05). Compared with the model group, the low—, medium—, and high—dose HYSGD
groups and positive control group exhibited an increase in thymus index (P<0.05), the medium— and high—dose HYSGD groups
and positive group showed decreased levels of ALT, AST, GGT, and ALP (P<0.05) and reduced Hyp level (P<0.05, P<0.01).
Compared with the model group, the fibrosis scores were significantly reduced in the high—dose HYSGD and positive control
groups (P<0.01, P<0.05). Furthermore, the low—, medium—, and high-dose HYSGD groups and positive control group
demonstrated elevated proportions of CD3* T and CD3*CD4* T lymphocytes, along with the immune index (CD3*CD4*CD3*CD8*
ratio) (P<0.05, P<0.01). Additionally, Smad7 protein expression increased, whereas aa—SMA protein expression decreased (P<
0.05, P<0.01). Conclusion HYSGD can significantly improve hepatic function indices, hepatic Hyp content, and HF level in
rat models with PS—induced HF, accompanied by a trend toward enhanced immune function. Its mechanism of action may be
related to the upregulation of Smad7 expression and the inhibition of a-SMA expression, suggesting that HYSGD has a
significant therapeutic effect on HF.
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Table 1 Comparison of organ indices in each group of

rats (x+s, n=13)

51 JHEBEFEEL (mefg) IEAEHEE (me/g) MIIFHEEL/ (mefg)
Xt R4l 26.67+4.68 1.91x0.36 0.6420.16
G EiE 24.50+3.26 1.85+0.31 0.45+0.09°
IREHFANG A 24.93+3.61 1.88+0.45 0.52+0.07*
R hFI R 25.25+3.54 1.90+0.31 0.56+0.12
T RFIEH 2631593 2.02+0.48 0.62+0.16*
PR 26.28+5.21 1.89+0.29 0.61+0.15%

XTI AR, 4P<0.05 ; SR R, #P<0.05,
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Table 2 Comparison of serum enzyme indicators in each group of rats (xs, n=13)

415 ALT/(IU/L) AST/(IU/L) GGT/(IU/L) ALP/(IU/L)
Xt HRZL 27.00£9.14 153.92+37.96 2.54x0.97 81.69+18.98
FETIL 70.00+10.33% 188.31x48.16% 3.82+0.87° 96.38+24.93%
BT R 2 20 68.69+22.27 174.00£44.55 3.08+0.86 92.46+26.95
AAREL I h R 2 58.69+15.10% 167.92+45.29% 2.54+0.88* 80.0011.22%*
AR I e 39 2 45.54+9.93* 148.54+20.09% 2.38+0.77* 73.69+10.35%
FHPEZ 42.008.16* 157.38+37.57+ 2.15+0.55% 80.38+12.81%

XTI AR, 4P<0.05 ; SR R, #P<0.05,
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Table 3 Comparison of hyp content in liver tissues and
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A - h R 2 145.17+47.71% 1.54+0.97

A - e 37 2 122.68+23.68%* 0.92:£0.86%*
P 2H 142.33+21.89% 1.08+1.12%

T G LLAL, 24P<0.01; HBAIA AL, #P<0.05, *#P<0.01,

¥ TR (P<0.01) ; 5 FRTEZAH LG, At 7
FFR A hyp A B ML 4EfE PR SRR, B I05E
TR S SRR AR e AR B i b e A
FIBHEZ Hyp & 535 2 FEK (P<0.01,P<0.05) , FH
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Fig.1 Histopathological changes in liver tissues of rats in each group (HE, x100)
TE: A IRZE s BASRLZE ; CBHIEZE s DALIRBATZ A 40 s EARIR B T R 2 F AT s e,

x4 BAKRR T HEMEMEITERIEKFLLE (v+s,n=13)

Table 4 TImmune-related indicators of T lymphocyte subsets of rats in each group (xxs, n=13)

215 CD3°T ik L f3il/ % CD3*CD4*T WL L f6il/% CD3'CD8'T Wk Hufil/% CD3*CD4/CD3*CD85 %k
Ok 65.58+8.43 40.52+5.11 25.39+5.21 1.85£0.42
FRIZ 36.82+5.66° 15.35+4.20° 23.89+3.89 0.75+0.33%
ACTRBF AR 2 45.69+4.15% 20.08+3.19* 25.47+3.75 0.91+0.26*
AR 2] 52.95+4.70% 30.67+4.29% 24.54+3.86 1.2120.22%
AIRE 7 w5 R 61.54+5.13%+* 48.59+5.06% 24.38+2.95 1.69+0.257%%
PEE:2H 62.2025.16%* 48.88+3.50%* 23.15+3.44 1.78+0.21%%*

I SXTIRA LR, 2P<0.05; SR LU AL, #P<0.05, *#P<0.01 ,
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Fig.2 Flow cytometry analysis of T lymphocyte subset expressions of rats in each group
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Fig.3 Effects of different treatments on Smad7 protein

expression in liver tissues of rats in each group
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Fig4 Effects of different treatments on a—SMA protein

expression in liver tissues of rats in each group

25 WHREMZEXN KRIFAERA
EHFRIEKFEHZIN
5T RELH AR LE AR ZH R SR ZH 2D Smad7 &

Smad7 5 a-SMA

HRIL T, a-SMA HEHRIL FF(P<0.01), 5
RUHAR LG, AR A A b e R i 2 S B PE A,
Smad7 £ 35 B TR, 1M a-SMA & RIAH D
TR (P<0.05,P<0.01), LK 3 K 4 &3k 5,

&5 Western blot #FHKRIFHLAH Smad7,a-SMA
BEARIEKT (x+s,n=13)
Table 5 Western blot of Smad7 and a-SMA protein

expressions in the liver tissues of rats in each group

(xxs, n=13)

51 Smad7/GAPDH a-SMA/GAPDH

POpicEa:] 1.09+0.08 0.25+0.07

HRIZA 0.18+0.06°* 1.23£0.09%2
AR IR 2 0.35+0.07* 1.04+0.06
AARER I h R 2 0.46:+0.07%* 0.83+0.07*
ACIR BT i 79 2 0.89+0.06%* 0.35£0.05%*

FE:2H 0.92+0.08** 0.63+0.06*

. S MR LA, 2P<0.05, 22P<0.05 ; SR 4 8
#+P<0.01; 5 FHEA R, *P<0.05,

*P<0.05,



238 TR B 25 K222 4L hitp://hnzyydxxb.hnuem.edu.cn 2026 455 46 4
3 e B AR TNF - 7K BV AT REET 24k, CRar I 40
JTE

JHE R AE R AR BT RS i a8 e, A S
Z BN MR R R b R 2y — 20 th T AL
IFERAE , 75— M2 o T s 2 R4 g
XL I L B B 5 AR 4R AL 28 DDA OGS, JHFEF
AL RN M 05 L RRRSE AR i 0 FNEF AETE 1 =
FAEE R R AT ShA R R, R R
)~ TR i XS BEL Lk R 50 5 2T A Al 0 e 2 G
B LR AEARIm R R BN R = ) a2 K
i AR AE | H R B A A IR 45— A I/
RN AR — B 5 i, AU BE 25 F
FUE AL RUELE &, AW B RS TG IR )
Bl | Sk B 25 BT £F 4 ATy 7 St T I S Y
TS ERAR RO,

s AT B P 4 P BE R B A R A SR 22
U907, EW gt KeE =k K EAR B
SN AT CYIE R B AR, 4T IR
B AR T g DI AR AR R i
L =Ry BTSRRI, A
VEF T IBBELIR) 285, Ak ik 08 W 1) SO RR (41 4 1)
B ), T35 TR %) 0 A e A, A v I 3 3 2% i
457, SN AT CHIRAE BT RAZY , BRI
MIhRE, 4 B SLIE I , WK R IE 1A 73
AR T A A Ak, 134 5 O 52 5 g 52
RES,

A TR AR ST A ARG Tz 0 8 B
THREFE R M IR ZL 3R 55 M ol I IR B —
SE GR84S e Dy R4 T+ HoAy
R A I YT 24, B2 BRFSEIIE D], B 4 )
CIRGiBRE N RN il N SR i S W/i5 ) e S iR U
PR AL A I A | K AU LT dE AL
JRe At v i 4 SR W K AT 3 R AR
(nuclear factor kappa—light—chain—enhancer of acti-
vated B cells, NF—-«B)Fli75 5 5l — & AL & & B (in-
ducible nitric oxide synthase, iNOS) S, S e
KREUFFLFEA, =L SR ] IR 2R 4R 2
b2l QN TN I SV N R S IS R S e i
= (interleukin, IL)-1,IL-6 NF-kB, i 983 IR B
F—a(tumor necrosis factor alpha, TNF-a) S5 kA=K
F B(transforming growth factor beta, TGF-B) 7K
RAFGULAEALAE RN, SE8h R SE 2l b
PHIMIEH IL-10 ,—F AL A (nitric oxide, NO)KF-,

FIR— AT T REIE o e i T A KL, A1 SLRRAT
WAL 2 PR R R SR R R K- DT S 52
1 44k & & 5 [) Iy i m) LA3E i AGE-RAGE (NF-
k BESHES SO S AL -2 (cyclooxygenase—2, COX-
2).B i IR N ) (B—cell lymphoma 2, BCL2) .
BAX . PPARG ,AKT1 . IL-6 TNF %54 jifd [ -1 & %
UL AEA I DN, 5 I v 32 200 P oW 15
TR AL 2503 B B R 34 ] 3 ok 9 9 R JDE TP NO 1Y
R, PRAP T S2 N B 4, K DT 4efbE T, Bk
{7585 B IDE e A Y T | S A ) B A
S5 il 1) 7T 410 1] A8 RE BN, AR AT A, v RS
ALELTEE p38 225G AR 1 (p38 mitogen—
activated protein kinase,p38MAPK) NF-kB  F{ij%1 JIf
REFIFI IR E B2 24K 20 B IR AT 2 5415 5
%, R HE DR P IME AR S A7 AT IO B A ] UL ok
£ 2 40 R G G R/ A0 R A B S AR T A )
U HEALRINE PP ARZS rTE S PR TCF-B 3Rk,
TR NELT 446, /KIE 2, Al R SE o 7 ] CTGF
mRNA LA K Smad4 mRNA (33 , 98 /0 i ik 2 il
AL G LR R T L

K MR Ry S AR i, T s S T 5 2 A2 1 8
W7 A Sl L, S e S5 WU AR T T T bk felE i
XN SRE G A R B R A R ) LR
YL IFE AL, (AN B BT SR BUIT £ 4™
FH LA CCL BB AR S MM 1 1 2 44k
I T RN SIS AR O RS IRE NN LU N 952N
OO RESZ I S/ )N | HL AT DL G s A B G e 46147
XA A A sz 28 DR AR e
UE N 20 T (IR p 7oA S e A b vy e S e oy
IRAE, AN M Bt a5 PR T A28, ALT A1 AST 23550 DA
e ONG TR SIS A N S i G B I R A =B S P
I BIFE e S 20 R LY e S D RE TR AR 8 12 2 1
Rk, $ 7R J I35 075 (4 B2 2 A D LR S T g B 3%
TR, EHZN hyp B9 & B E 2 BRI E A S
PR A AR R A8 Bl TIPS A 4e (AR R B ik e
T ATz v] MG ZH R UM T Fh ALP
AST Fl hyp B9 & &, AT LT AR AL B4 00 e
JHEFAEACRREE . ANz 38 W] 4 o AT 4R AR A
R BRU F HSORT T 4R L 20 B ST AR e 3k 3R ] AT 5
THESR LA G e DI RE , XL 4RI A B iR TR
o ALY 458 o SRV 4 R 240
L B ., /N R HER 2L T XY R &7
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HEH LU, BN R MR I, A s 45
G2 BAT LT AEAL TR B A% TS A O L T R iR
JIFET ALV 73, WAL BT 7 %ot T 2H A 2T A R
A—ERBEEE,

g5 L A g e — R 2505, Al i
AR D BRI RS bR A 20K 8 R AR S e )
AN kA A BV s 2 Y A R A T
T 2T AEATE B, X5 T PR B3R 97 £ 4R e i
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