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Protective effect of puerarin on acute liver failure in mice and its
mechanism of action

LIU Yinghui, ZHOU Dongfang, JIN Guohua, YAN Wenzhao, CHENG Xin
(The Third Hospital of Hebei Medical University, Shijiazhuang 050000, China)

[ Abstract ) Objective  To investigate the protective effect of puerarin ( Pue) on acute liver failure ( ALF)
induced by d-galactosamine in mice and its mechanism. Methods Fifty Kunming mice were randomly divided into five
groups. Two weeks before modeling, the Pue group, 1.Y294002 group (LY group) , and Pue + LY group were injected with
300 mg/kg Pue, 10 mg/kg LY, or 300 mg/kg Pue + 10 mg/kg LY, respectively, into the caudal vein once daily. The
normal control and model group rats were administered the same amount of sterile physiological saline. After the final
administration and fasting for 24 h, the ALF model was established by intraperitoneal injection of galactose in all groups
except the control group which received the same amount of sterile normal saline. Serum levels of alanine aminotransferase
(ALT) , aspartate transferase (AST), and total bilirubin (TBil) were detected by a biochemical analyzer, and levels of

malondialdehyde (MDA) , superoxide dismutase ( SOD), and glutathione peroxidase ( GSH-Px) in liver tissues were
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detected by kits. Hematoxylin and eosin staining, TUNEL staining, and western blotting were used to detect pathological
changes in the mouse liver tissue, apoptosis in liver cells, and the expression levels of P-Akt, P-glycogen synthase kinase
(GSK)-3B, and cleaved caspase-3 protein, respectively. Results Compared with the control group, significant increases
were detected in the number of apoptotic hepatocytes, serum ALT, AST, and TBil levels, the liver tissue MDA content,
and cleaved caspase-3 protein expression levels in the model group (P < 0.05), while protein expression levels of SOD,
GSH-Px, P-Akt, and P-GSK-3B were significantly decreased (P < 0.05). After treatment, all indices in the Pue group
were significantly improved compared with the model group (P < 0.05), while there were no significant differences
between indices among the LY group, Pue+LY group, and model group (P > 0.05). Conclusions Puerarin may play a

protective role in the liver of mice with d-galactosaminoglycan-induced acute liver failure by activating the PI3K/Akt

signaling pathway, thereby reducing the degree of liver function damage.
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Table 1 Effects of puerarin on liver function in the ALF mice

415 R R A SR R RI&ABRIE R 1 Y liEaR
Groups (U/L)ALT (U/L) AST ( pmol/L) Thil
P W
s agitc
IET X 41 38.74+5.05 131.79+11. 86 6.63£0.12
Normal group
g5 2
i 212.40£11.39" 336.00+11. 51" 38.84+6.82"
Model group
Pue £
e 2 82.38+11.71* 200. 2112, 45* 22.28+3.22*
Pue group
Z
LY 4 238.19+10. 70 352.71+12. 13 42.63+7.28
LY group
p 4
Pue+LY ZH 186.78+11. 63 279.39+11. 24 33.19+5.29

Pue+LY group

0 SIEEXT AL, * P<0.05; SEFRIZM L, ¥ P<0. 05,

Note. Compared with the normal group, * P< 0.05. Compared with the model group, *P< 0. 05.
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Note. A, Normal group. B, model group. C, Pue group. D, LY group. E, Pue+LY group.

Figure 1 Effects of puerarin on liver pathology of the ALF mice

AT (%)

Apoptosis rate

C D

VE: AL IEF X IRLL, B ARAILL, C Pue 41, D: LY 41, E:PuetLY 41, SIEF M HRALMILL, * P<0.05, SHALIAALL, " P<0. 05,
B2 EAREN ALF /NGEUFBEAI M E T B9 52 ( TUNEL Jefa)
Note. A, Normal group. B, Model group. C, Pue group. D, LY group. E, Pue+LY group. Compaed with the normal control group, *P< 0.05.
Compared with the model group, * P< 0. 05.
Figure 2 Effect of puerarin on the hepatocyte apoptosis in ALF mice. TUNEL staining
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Note. Compared with the normal control group, * P< 0.05. Compared with the model group, *P < 0. 05.

Figure 3 Effect of puerarin on oxidative stress in the liver tissues of ALF mice
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Figure 4 Effects of Pue on the expression of p-akt, p-gsk-3 and cleaved caspase-3 in the liver tissues of ALF mice
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