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Effect of baicalin on liver repair after acetaminophen-induced liver injury based
on mTOR signaling pathway
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Abstract: Objective To explore the effect and mechanism of baicalin on liver regeneration after acetaminophen (APAP)-induced
liver injury. Methods C57BL/6 mice were randomly divided into control group, model group and baicalin (40, 80 mg/kg) groups.
After 1 h of ip APAP (300 mg/kg), mice were given baicalin, activities of aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) in serum were measured after 24 h or 48 h of ip APAP; The pathological changes of liver tissue was observed
using hematoxylin eosin (HE) staining method; qRT-PCR was used to detect hepatocyte growth factor (HGF) and epidermal growth
factor (EGF) mRNA expressions in liver tissue; BeyoClick™ EdU method was used to detect the cell proliferation in liver tissue; The
proliferating cell nuclear antigen (PCNA) positive cells in liver tissue was observed using immunohistochemistry staining method; The
expressions of PCNA, Cyclin D1, p62, microtubule associated protein 1 light chain 3 (LC3B), phosphorylated mammalian target of
rapamycin (p-mTOR) and p-S6 proteins in liver tissue were detected using Western blotting. After administering mTOR inhibitor
rapamycin, the effect of rapamycin on the promotion of liver repair by baicalin was observed. Results Baicalin could significantly

reduce the area of liver necrosis in APAP-induced acute liver injury mice (P < 0.05, 0.01), up-regulate HGF, EGF mRNA expressions
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and PCNA, Cyclin D1, p62, p-S6 and p-mTOR protein expressions in liver tissue (P < 0.05, 0.01), down-regulate LC3B protein

expression (P < 0.05, 0.01), thereby activating the mTOR signaling pathway and promoting liver regeneration after APAP-induced

liver injury. In addition, the promoting effect of baicalin on liver regeneration was weakened after administration of mTOR inhibitor

rapamycin (P < 0.05). Conclusion Baicalin can promote liver cell proliferation and inhibit its mediated autophagy by activating

mTOR signaling pathway, thereby promoting liver repair.
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A-activities of ALT and AST in serum of mice after 24, 48 h of ip APAP (n = 6); B-HE staining of liver tissue (x 100), dotted line represents necrotic area;

C-liver necrosis relative area (n = 6); *P < 0.05 vs control group; “P < 0.05
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Fig.1 Baicalin inhibits APAP-induced acute liver injury in mice

(P<0.05. 0.01). Wk 1-B flzn, SEAY L,
TS BR S A0S U P4 HR L A% [ 248 AR 440 A
T2, MM APAP 7S5 . Wl 1-C Fios,
Y5 APAP 24 h 5. 48 h, /NERIFIRIEHEIASE 0, M
HE R R TSR (P<0.05. 0.01), H. 40
mg/kg B HAE RS -
3.2 EEHERI APAP A S/ iR AT 4RAEILTE
WK 2-A. B 7R, 45T APAP 24 h 5\ 48 h,
A2 HAF A AR B0 (P<0.05); BT
(40, 80 mg/kg) AT 5 I APAP 5 S0/ R
By R RE (P<0.05), Al RER AN
Az PEIRIE, TS AR A8 (L Ik T 40 M (1 R 1 1 B 20
AR TR XIS, WK 2-C. D Fiw,
“5F APAP 24 h 5 48 h, /NRATFAT EDU %58
Eg, FFanfEgaE R R ERIK (P<0.05); SR
HEeEs, WA (40, 80mg/kg) HITJEITHE EDU
DGR R, ARG TE R B E TS (P<0.05).
33 EZHIRH APAP FSH/NEFRR D EKE
FH4mpE AR E R RIRIE
AKETAEAE S 2RSS NE
7120, ] 3-A. B s, 47 APAP24h B 48 h,

SRR RS, 40, 80 mg/kg B X R THE/INR
FFIEH . HGF. EGF mRNA Fik/KF (P<0.05).
WK 3-C. D i, EEHZEIN APAP %31
/NERIFAEZH 2 PCNA e PEFd g (P<
0.05. 0.01). Westernblotting £5 % (& 3-E~G) &
N, SRR, 45T APAP 24 h 5k 48 h, /M
FFAEZLZL PCNA 1 Cyclin D1 85 4 #RiA/K P18 2%
BTG (P<<0.05); 45T 40mg/kg EEFIRIT G, /M
SUIFIEZH 2 PCNA 1 Cyclin D1 & A E R /K T &
ZTtE (P<0.05. 0.01).
3.4 HEEHHE mTOR (5 5&HK

WA p62. LC3B. p-mTOR i p-S6 &E A #
K ARSI VP AL 35 551 2 5 I0E mTOR 15 5@ 1
WK 4 s, SxRRA LR, AL/ R 2
p62. p-mTOR H p-S6 & HRIEKIEEFFK (P<
0.05), LC3B HEHAXRIKKFEENF (P<0.05).
R P, A IRYT S /N R EZH 2R p62.
p-mTOR il p-S6 & HFRE/KFHEFm (P<0.05.
0.01), LC3B &HEHRIENKTEZEFMK (P<0.05.
0.01), {H 24 h #EXH (40mg/kg) 41AI 48 h FE X
(80 mg/kg) 4 p-S6 HHARIBKF LG4 7 .



FED 2024478 $55% B 138 Chinese Traditional and Herbal Drugs 2024 July Vol. 55 No. 13 * 4403 -

APAP - + + +
W/ (mgkg) -
A

24h

B
C24h
. 1007 « migh
= 801
F
&= 601
&
& 401
R
T 204
04
APAP - + + + -+ + +
HH/(mgkg) — — 40 80 — — 40 80
APAP
WEF/(mg-kg™")
C
Hoechst
EDU
Merge b
30 024h
s x m48h
1
2
Hoechst R
K "
o 10
a * 5
= #
EDU APAP — + + + - + + +
WX /(mgkg) - — 4080 — — 40 80

Merge

A-/IR ip APAP 24, 48 h R FIEHZUEREE (X100), HiRnm A L3 RINITAIIE: B-A L0 R MTARITE (n=6); C-/MR ip APAP 24,
48 h JEAFATE AU A I e (X 100); D-FFAfsEsEER (n=6).
A-observation of liver histology in mice after 24, 48 h of ip APAP (x 100), arrows indicate mitotic liver cells; B-mitotic liver cell count (n = 6); C-

proliferation of liver cells in mice after 24, 48 h of ip APAP (x 100); D-liver cell proliferation rate (n = 6).

2 EZHEIRE APAP F S/ R AT 4ARIETE

Fig. 2 Baicalin promotes APAP-induced proliferation of liver cells in mice
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Fig. 3 Baicalin promotes expressions of growth factors and cyclin in liver tissue of APAP-induced mice
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Fig. 4 Baicalin activates mTOR signaling pathway (Xt s, n =6)
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A-mice were given rapamycin 1 h after ip APAP, p-mTOR protein expression in liver tissue was detected after APAP treatment for 24 h; B—F-mice were
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Fig.5 Rapamycin inhibits activation of mTOR signaling pathway by baicalin (X £ s, n =6)
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Fig. 6 Rapamycin inhibits protective effect of baicalin on liver
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Fig. 7 Rapamycin inhibits pro-proliferative effect of baicalin on hepatocytes
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Fig. 8 Rapamycin inhibits expressions of proliferation-related proteins induced by baicalin
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