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[Abstract] Objective: To investigate the therapeutic effect and mechanism of Xueshisanjia San against liver fibrosis by

regulating PTEN-induced putative kinase (PINK1)/Parkin signaling pathway-mediated mitophagy. Methods: Forty specific
pathogen free (SPF) -grade male C57BL/6 mice were randomized into the control, model, silibinin (100 mg-kg"') , high-dose
(15.16 g-kg') Xueshisanjia San, and low-dose (7.58 g-kg') Xueshisanjia San groups. The mouse model of liver fibrosis was
constructed by intraperitoneal injection of 20% carbon tetrachloride solution. The treatment lasted for 6 weeks. Blood was collected
from the abdominal aorta after intraperitoneal anesthesia, and the liver was separated. Liver pathology was examined by
hematoxylin-eosin (HE) staining, Masson staining, and Sirius Red staining. Transmission electron microscopy (TEM) was
employed to observe the mitochondrial morphology in the liver tissue. The levels of alanine aminotransferase (ALT) , aspartate
aminotransferase (AST) , C-reactive protein (CRP) , total bilirubin (TBil) , transforming growth factor-B8, (TGF-B,) , tumor
necrosis factor-a (TNF-a) , interleukin-6 (IL-6) in the serum of mice were measured by enzyme-linked immunosorbent assay.
Immunohistochemistry, immunofluorescence assay, and Western blot were employed to determine the protein levels of liver
fibrosis markers a-smooth muscle actin («-SMA) and collagen | , as well as mitophagy markers microtubule-associated protein 1
light chain 3 (LC3), p62, Beclin-1, PINKI, Parkin, and translocase of outer mitochondrial membrane 20 (TOM20). Results:
Compared with the control group, the model group exhibited elevated levels of ALT, AST, CRP, TBil, IL-6, TGF-8,, and TNF-«
in the serum (P<0.05) , pathological changes such destroyed structure of hepatic lobules, disarrangement of hepatic cells, and
collagen accumulation, swollen, vacuolated, and fragment mitochondria, down-regulated expression of p62 and TOM20, and up-
regulated expression of LC3, Beclin-1, PINK1, and Parkin (P<0.05). Compared with the model group, all the treatment groups
exhibited declined levels of ALT, AST, CRP, TBil, IL-6, TGF-B,, and TNF-« in the serum (P<0.05), alleviated pathological

damage of liver tissue and mitochondrial damage, up-regulated expression of p62 and TOM20, and down-regulated expression of

a -SMA, COLIAl, LC3, Beclinl, PINKI, and Parkin (P<0.05). Conclusion: Xueshisanjia San may prevent excessive
mitophagy and improve mitochondrial quality by inhibiting PINK 1/Parkin signaling pathway, thereby alleviating liver fibrosis.
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%% 1 h),ECL 5% )5 Image J 73 1 4545 K BEAH L, /7
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FRR I RITESRE 5 4l e, B AL A
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Table 1 Effect of XSSJS on levels of ALT, AST, CRP and TBil in serum of LF mice (X+s5,n=6)

25 Fhk/g-kg! ALT/U-L" AST/U-L" CRP/mg-L" TBil/wmol-L"
2 HYH 36.15£15.65 136.18+16.56 1.10+0.35 1.40+0.47
AL TR 4] 8 724.3243 452.99" 4 116.02+1 288.57" 3.75+0.75" 6.62+0.76"
7K R TE A 0.1 661.7+116.24% 543.25+50.20% 2.35+0.319 4.79+0.75%
XSSIS fIE ) i 41 7.58 338.93+95.84% 202.52+38.89" 1.88+0.38” 3.68+0.32Y
XSSJS il it 4 15.16 118.33+15.34" 119.28+10.50% 1.27+0.44 2.23+0.62%

TE: 525 [T L8V P<0.01; SR B4 1A 2 P<0.05,% P<0.01( 3 2- 6 [7])

3.2 XSSJS Xf LF /) B I 7 IL-6 . TGF-B, . TNF-a 7K
FREm IRITARE 5 A R, B I
i IL-6 . TGF-B, . TNF-a /K F It # Ft 5 (P<0.01) , 5

R 20 A b A, K RO 4 K XSSTS G L R R 4
Il %5 IL-6 . TGF-B1 . TNF-a 7K ¥ W] i F& % (P<0.05,
P<0.01), W32,

%£2 XSSJS¥ LF /R I A IL-6.TGF-B, . TNF-a 7K F M &0 (¥+s,n=6)

Table 2 Effect of XSSJS on levels of IL-6, TGF-8, and TNF-« in serum of LF mice (x+s,n=6) ng-L"!
25 /g kg IL-6 TGF-B, TNF-a
S 19.51+1.90 1 450.944350.46 5.22+1.21
HERIZH 63.36%9.70" 2 788.59+104.76" 30.26+3.09"
K T = 4 0.1 44.00+5.28Y 2 106.37+247.60% 7.81+1.87"
XSSIS IG5 441 7.58 24.66+1.53% 1 890.28+134.66% 7.00+1.24%
XSSJIS i F B 4l 15.16 20.80+1.85% 1577.30+173.59” 4.26+0.70>

3.3 XSSIS X LF /N BT 41 239 B 27 o4 A8 19 5%
25 4] e d , HE Y 6 8 s B AL 41 /)N U 41 48

N R K 2S D, /N i g A 5 B R B R, B
20 @ 1 HE B 5 2K AR 45 AS FL ) ; Masson A1 Sirius Red
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e 7R BB AL/ B2 8L B0 5 D 2T 4 I 25 0
Z 2R HEAGIHE X (P<0.01), SR LE,

Masson

Sinus Red

A B
AL A B AR CoK KB 54 s D.XSSTS IR 4 41 ; E.XSSTS 5l 42 21 (1 2-181 7))

Bl1 XSSJSxfLF/INRAFALREZHZM (x200)
Fig. 1 Effect of XSSJS on liver histopathology in LF mice (x200)

%3 XSSJS Xt LF /I iR BF 48 £ Masson, Sirius Red PH 1% & # i %
Mg (x+s,n=3)
Table 3 Effect of XSSJS on positive areas of Masson, Sirius Red

in liver of LF mice (x+s,n=3) %
g5 Fiilhers Masson fHPE  Sirius Red FH %
/g kg TR TR
ek 0.77+0.07 1.11£0.61
e 9.78+1.33" 8.42+1.35"
K TR T 0.1 4.86+1.31% 3.59+1.04%
XSSIS I k21 7.58 3.74£0.86" 2.84:£0.45%
XSSTS i 5l i 21 15.16 3.01£0.41Y 2.56+0.81%
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5B LR, SR T A b I 2 a -SMA
Collagen [ ik FFEL(P<0.01). WL 2 %4,
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FIAL LA, B AL /N RO AL 2P a-SMA B 2GR 5
MR, SRRV IR, KR IT A TP A8
a-SMA PEOGIE SRR, WK 3.
-+ 170 -

0T 4 A S0 B 5 2 A A [ A R R e
(P<0.01). WK 1.%3.

3.6  XSSIS X LF /N 4141 a-SMA | Collagen |
BRI Western blot 46 I 52 56 45 S 2 01,
HE AL, BN FHAHA T o-SMA,
Collagen I & 1 3RAKF B EF B (P<0.01), S
B2 P A, AR IT A I 41 21 «-SMA | Collagen |
R IR L AR (P<0.01), WL 4 35,
3.7 XSSIS XF LF /)N BT 41 23 26 ki 14 452 43 14 5 T
TEM W48 & 3, 25 11 40 /0N BRI 4 20 2R AT 25 58
B LI A] . BRI B SR OB AR T
WY Kk B, BB R A . SRIA
B0 AN RUITF 4L R R 5 g 5 3, 46
LR i ik e 24 AR BE A — E I Se . WKL S

3.8 XSSISXFLF/NRMZH 4 PINK1.LC3.p62 4
MR FHAIFSERDER, 55 A4
BB 4 /N BUF2H 41 LC3  PINK 1 98 615 5 W i 1
SR, p62 IR T SRR AL LA, XSSISAIL L &
FIHE VAT 2H 09/ BL LC3  PINK 1 28615 5 0 55 , p62
PObME SRR, WK 6.

3.9 XSSJS Xf JH£F 4 455 A /N BRUH 4 21 p62 . LC3 .
Beclin-1 ., PINK1 ., Parkin . TOM20 & [ % ik 1Y 5 1
Western blot £ Il 25 5 & W, 525 (41 L4, i A 41
/N BURF 2H 40 v PINK 1, Parkin \LC3 . Beclin-1 2§ 2K [
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a-SMA Nt A
Nl .‘ e
Collagen |
S
A B C D E

2 XSSJS3f LF/NRBFLH LR a-SMA . Collagen | Rix
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Fig. 2 Effect of XSSJS on expression of a-SMA and Collagen | in liver of LF mice (IHC,x200)
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Table 4 Effect of XSSJS on expression of a-SMA and Collagen [

in liver of LF mice (x+s,n=3) %
2151 /g kg a-SMA Collagen |
ek 0.38+0.11 0.33+0.07
A 4] 10.45+1.02"  11.9£2.12"
7K B 5 4 0.1 6.16:0.96"  4.06+0.84"
XSSJS ik a4l 7.58 475139 7.24+1.36”
XSSIS = 7 4 15.16 5.17+1.04"  4.69+1.15%
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Fig. 3 Effect of XSSJS on expression of a-SMA in liver of LF mice (IF,x400)
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Fig. 4 Effect of XSSJS on expression of «-SMA and Collagen |

in liver of LF mice
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Table 5 Effect of XSSJS on expression of a-SMA and Collagen |

in liver of LF mice (x£s,n=3)

5 7l a-SMA Collagen I

- /g-kg! /GAPDH /GAPDH
2 H4L 1.00+0.03 1.00+0.04
A 26 3.44+0.16"  4.54+0.18"
KRB A 0.1 1.76£0.09°  2.94+0.29"
XSSJS i m 4l 7.58 2.58+0.18"  1.38+0.11%
XSSJS il s 4l 15.16 2.47+0.12°  1.84+0.02%
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Fig. 5 Effect of XSSJS on mitochondrial damage in liver tissues of LF mice (TEM, x3 000)
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Fig. 6 Effect of XSSJS on expression of LC3, PINK1, p62 in liver of LF mice (IF, x400)
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Table 6 Effect of XSSJS on expression of LC3, p62, Beclin-1, PINK1, Parkin and TOM20 in liver tissues of LF mice (x+s,n=3)

21153 Fl /g kg p62/GAPDH  Beclin-1/GAPDH LC3II/LC31 TOM20/GAPDH PINKI1/B-actin Parkin/B-actin
2 H4 1.000.06 1.0040.13 1.0040.05 1.0040.02 1.0040.04 1.00+0.08
70 21 0.56+0.02" 3.52+0.23% 1.91+0.07" 0.50+0.02" 2.26+0.06" 3.65+008"
K T 4 0.1 0.87+0.02> 1.99+0.06" 1.65+0.10% 0.71+0.01% 1.99+0.01% 4.09+0.06>
XSSIS | 4l 7.58 0.96+0.02> 2.59+0.08" 1.56+0.12% 0.70+0.04> 1.24+0.02% 2.74+0.13>
XSSIS 4 15.16 1.03+0.11% 2.22+0.06" 1.45+0.13% 0.82+0.02% 1.21£0.09% 3.16+0.06
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