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[Abstract] Objective To investigate the mechanism of tanshinone II A delaying hepatic fibrosis in biliary atresia by regulating
SMAD4 and SMAD7 proteins. Methods ~ Thirty male SD rats were divided into the normal group, sham operation group, model group, pirfeni-
done group (300 mg/kg) and tanshinone Il A group (20 mg/kg) according to random number table, with six rats in each group. In addition to the
normal group and sham operation group, the other groups of rats were injected with anhydrous ethanol in the common bile duct to replicate the
biliary atresia liver fibrosis model. On the first day after modeling, the rats in the pirfenidone group and tanshinone I A group were given corre-
sponding drugs, and the rats in the sham operation group and model group were given equal volume normal saline (10 mI/kg). After 20 days of
administration, specimens were taken from animals overanesthetized with pentobarbital sodium, biochemical indexes and histopathological
changes of liver were compared. Serum alanine aminotransferase, aspartate aminotransferase and total bilirubin levels were detected. Western
blot analysis was performed to detect the expression of SMAD4 and SMAD7 and collagen 1 in liver tissue. Results Compared with normal
group, serum alanine aminotransferase, aspartate aminotransferase and total bilirubin in model group were increased (P<0.05), liver tissue
showed obvious fibrosis changes, collagen T and SMAD4 expression were increased, and SMAD7 expression was decreased (P<0.05). However,
the expressions of SMAD4 and collagen I in the pirfenidone group and tanshinone I A group decreased, while the expression of SMAD7 in-
creased (P<0.05), and tanshinone II A group had obvious advantages in improving liver fibrosis compared with pirfenidone group. Conclu-

sions Tanshinone II A can effectively delay the progression of liver fibrosis in biliary atresia, possibly by regulating the expression of key pro-
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teins SMAD4 and SMAD7 in TGF-B/Smads, thereby reducing the deposition of collagen I in liver tissue.
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GAPDH (bioswamp, PAB36269) . 111 % #T % IgG (bio-

swamp,SAB43714) .

1.2.2 FZUHE 2 A ELSITI(E K, co-
bas8000) A7 Y] AL (Leica, RM2235) A= ¥ 4H 41 40 1
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Ja BT8R AR AL 4 R AR E T T SDS-PAGE HLJK
I JBE R 3 DAL R T 5 A e bt B SMAD4 (1: 1 000) |
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000) P& , 4°CHFH 17K 5 SE LA 1gG(1:20 000) % it I3
B 30 min, AT BV GER A Alpha BAAb
PRR S HT KRR, L GAPDH IINZ: B HEN
AR F A
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ALT AST .TBil K (P<0.05). .3 1.
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AT 5% 1 B TGF-B/Smad {5 *5 38 % 1 & 5 2K (4
Smad4 . Smad7 NAFFEYI A, K IR FHIC/K B H &
ISR BA LR deAb i b PES [TA ANALA]
DA S0H0E 1 4 A0 K R R A AR Ak, B AR A 2 i S
NEZT 2R (8 7K, 308 BH AT DL SE A 410 7] 98 i S o, A 3 R4
W0 . Smad4 & TGF-B {5 53 i A 4% 0 A
Ji, 75 Smad2/3 M E AR, f& 3% LiF Smad {55, {2 #F
Rl it A R et WFoE 2B, BB R e S H
fig B A 25 n] ] TGF-B 15 518 B Smad4 1Y
ik IR LR AR . A58 25 SR 48R |, R4 i



B A5 B S
2024 45 A

v BB
Anhui Medical Journal 541

W Smad4 BB TF W45 T AR JE B 4L XSS T A
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(R0 o Smad7 W% TGF-B1/Smads {5 538 4% , [
354 HSC A T AU i A o= -1 WILWLBh 2 A i Rk
K I, Smad7 EA BB AL AEIRAE 2 .

ZE LTk, P TA Al3E P85 TGF-B/Smads
i s Smad4 Al Smad7 2 A AYERIE I/ IR JE R H 7E
JHRE A R, T ZE BA T AL R A

S 3Lk

[1] ANTALA S, TAYLOR S A. Biliary atresia in children: update
on disease mechanism, therapies, and patient outcomes [J].
Clin Liver Dis, 2022, 26(3):341-354.

[2] JIANGJH,TASIY W, LEESY, et al. Biliary atresia associ-
ated with small-intestine atresia: a condition of high morbid-
ity and mortality [J]. Asian J Surg, 2022, 45(10):1897.

[3] VIJ M, RELA M. Biliary atresia: pathology, etiology andpatho-
genesis [J]. Future Sci Oa, 2020, 6(5): FSO466.

(4] QIU J L, ZHANG G F, CHAL Y N, et al. Ligustrazine attenu-
ates liver fibrosis by targeting mir—145 mediated transforming
growth factor—/Smad signaling in an animal model of biliary
atresia [J]. ] Pharmacol Exp Ther, 2022, 381(3):257-265.

(5] B4V, 200, BUAEHR, 5 . 0SS N 8K Z RESUIRE
PH 4 2 Wy A5 AL Y S (). o SR B A A, 2014, 22(3):
50-52.

(6] BN BRI PRk, 55 . 25398 thsh W F sl 5 A
AR T (8 A 280 e R D). v [ I PR 25 B2 5 YR Y727, 2004,
9(9):1069-1072.

[7] DONG R, YANG Y, SHEN Z, et al. Forkhead box A3 attenu-
ated the progression of fibrosis in a rat model of biliary atresia
[J]. Cell Death Dis, 2017 ,8(3):e2719.

[8] KYOKANE T, NAGINO M, ODA K, et al. An experimental
study of selective intrahepatic biliary ablation with ethanol [J].
J Surg Res, 2001, 96(2):188-196.

[9] SOHN H, PARK S, KANG Y, et al. Predicting variceal bleed-

[10]

(11]

[13]

[14]

[15]

[16]

[17]

(18]

[20]

[21]

ing in patients with biliary atresialJ]. Scand J Gastroenterol,
2019, 54(11):1385-1390.
FABREGAT I, CABALLERO-DIAZ D. Transforming growth
factor—B—induced cell plasticity in liver fibrosis and hepato-
carcinogenesis|J]. Front Oncol, 2018,8:357.
HATA A, CHEN Y G. TGF-{ signaling from receptors to
Smads[J]. Cold Spring Harb Perspect Biol, 2016, 8(9):
a022061.
WEI X, XIA Y, LI F, et al. Kindlin-2 mediates activation of
TGF- B/Smad signaling and renal fibrosis[J]. J Am Soc
Nephrol, 2013,24(9):1387-1398.
WU B, TIAN X, WANG W, et al. Upregulation of cadherin—
11 contributes to cholestatic liver fibrosis|[J]. Pediatr Inves-
tig, 2022,6(2):100-110.
SUN P, XIAO M, CHEN H, et al. A joint transcriptional regu-
latory network and protein activity inference analysis identi-
fies clinically associated master regulators for biliary atresia
[J]. Front Pediatr, 2022,10:1050326.
XU F, LIU C, ZHOU D, et al. TGF-B/Smad pathway and its
regulation in hepatic fibrosis[J]. J Histochem Cytochem,
2016,64(3):157-167.
MU M, ZUO S, WU R M, et al. Ferulic acid attenuates liver
fibrosis and hepatic stellate cell activation via inhibition of
TGF- B/Smad signaling pathway[J]. Drug Des Devel Ther,
2018,12:4107-4115.
TEE J K, PENG F, TAN Y L, et al. Magnesium isoglycyrrhiz-
inate ameliorates fibrosis and disrupts TGF- 8 —mediated
SMAD pathway in activated hepatic stellate cell line LX2[J].
Front Pharmacol, 2018,9:1018.
WEI M, YAN X, XIN X, et al. Hepatocyte—specific Smad4
deficiency alleviates liver fibrosis via the p38/p65 pathway
[J]. Int J Mol Sci, 2022,23(19):11696.
YANG P C, BAI W Z, WANG J, et al. Sedum sarmentosum
total flavonoids alleviate schistosomiasis—induced liver fibro-
sis by altering TGF- B1 and Smad7 expression[J]. Evid
Based Complement Alternat Med, 2020, 2020:2083697.
XU F, LIU C, ZHOU D, et al. TGF-B/Smad pathway and its
regulation in hepatic fibrosis[J]. J Histochem Cytochem,
2016,64(3):157-167.
HU H H, CHEN D Q, WANG Y N, et al. New insights into
TGF-B/Smad signaling in tissue fibrosis[J]. Chem Biol Inter-
act, 2018, 292:76-83.
(2023-10-29 it fi )
A St XUHE, B RK)



