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Study on the protective effect of bergenin on acute liver injury
in rats based on IL-6/JAK2/STAT3 signaling pathway
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Abstract: To explore the hepatoprotective effect and mechanism of bergenin on acute liver injury induced by CCl, in rats
based on IL-6/JAK2/STAT3 signal pathway. A total of 60 SD rats were randomly divided into normal group,model group,si-
lymarin group (120 mg/kg) ,and bergenin low,middle and high dose (20,40,80 mg/kg) groups with 10 rats in each group.
Rats in silymarin group and bergenin groups were given intragastric administration according to 10 mL/kg,while normal group
and model group were given corresponding volume of solvent once a day for a week. Two hours after the last administration
except the normal group,the other groups were intraperitoneally injected with 25% CCl, olive oil solution 2 mL/kg,to estab-
lish the rat model of acute liver injury. After fasting, the blood was taken from the eyeball and the liver was collected after 16
hours of fasting. The levels or activities of alanine transaminase ( ALT) , aspartate transaminase ( AST ) , albumin ( ALB) , ma-
londialdehyde ( MDA) , glutathione peroxidase ( GSH-Px) and superoxide dismutase (SOD) in serum were determined by bi-

ochemical method. The contents of interleukin-6 (IL-6) , tumor necrosis factor-a (TNF-) and interleukin-18 (IL-18) in liv-
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er tissue were measured by enzyme-linked immunosorbent assay ( ELISA). The pathological changes of liver tissue were ob-

served by HE staining,and the expression level of IL-6 in liver tissue was observed by immunohistochemical (THC). The pro-
tein expression levels of JAK2,p-JAK2 ,STAT3 ,p-STAT3 ,NF-«B p65 and p-NF-«B p65 were detected by Western blot. The

results showed that inflammation, necrosis and IL-6 expression of liver tissue were reduced in different doses of bergenin and

silymarin groups compared with model group,bergenin significantly reduced the activities or levels of ALT,AST,MDA in ser-

um, TNF-a,IL-6 and IL-18 in liver tissue,up-regulated the activities or levels of ALB,SOD and GSH-Px in serum,and inhib-

ited the expression of proteins related to IL-6/JAK2/STAT3 pathway. In conclusion,bergenin has a protective effect on acute

liver injury induced by CCl, in rats,and the liver protection mechanism may be related to the inflammatory response and an-

tioxidant mediated by IL-6/JAK2/STAT3 signaling pathway.

Key words: bergenin;acute liver injury ; CCl, ;inflammatory response ;IL-6/JAK2/STAT3 signal pathway
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1 BFALR HE R EFEREE (200 x )
Fig. 1 HE staining pathological examination of liver tissue (200 X )
TE A IER 2 B BRI oK RETR A Db SRR AR AL B SRR A F A SR S M 4L TRl Note: A:Normal group;
B:Model group;C:Silymarin group ;D :Bergenin low dose group;E:Bergenin middle lose group;F :Bergenin high dose group;The same below.

B2 FFEL HC REFEREE(100 x )
Fig. 2 THC staining pathological examination of liver tissue (100 x )

F1 HAZEM CCL BAMRYARMEH ALTAST f1 ALB B850 (x £ s,n=10)
Table 1  Effects of bergenin on the activities of ALT,AST and ALB in serum

of rats with acute liver injury induced by CCh(; + s,n = 10)

415 il ALT AST ALB

Group Dose( mg/kg) (U/L) (U/L) (U/L)
E# 4 Normal - 66.31 £4.21 71.22 £6.52 40.21 £5.69
FETIZH Model - 164.22 £13.11% 181.23 +17.31%* 27.14 +7.21%
JK RETZ 4 Silymarin 120 108.31£9.03** 104.32 +£10.42% * 35.23 £5.21*
HARELH R4 Bergenin-L 20 152.22 £11.74 " 169.38 +11.04 31.96 £5.69
A HFEZ PR Bergenin-M 40 102.54 £10.07 * * 99.42 +8.66 " * 35.57+7.21"
AR E 4 Bergenin-H 80 82.64 £6.31** 83.91+7.85"* 36.99 +8.23 % *

TSI, ¥ P < 0.01; SBIMAIHE, P < 0.05,** P < 0.01; R,

Note ; Compared with normal group,™ P < 0.01 ; Compared with model group, * P < 0.05,* * P < 0.01;The same below.

3.4 FERENARHAADPRERFEENY IBHEEEEI&S(P <0.01), SHEAAMIL,

M N TE SR Pl S B U N Bl B &2 DN W
SIEH M L, BRI TS TNF-o IL6 IL-  TNF-o IL-6 IL-18 i & B ERRR (P < 0.01) ;%
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%2 EAEEM CCL, BEMERREGARIMEHR MDA, SOD #1 GSH-Px BIS4ME (x + s,n=10)
Table 2 Effects of bergenin on the activities of MDA ,SOD and GSH-Px in serum of rats

with acute liver injury induced by CCl, (; + s,n = 10)

51 bk MDA SOD GSH-Px

Group Dose (mg/kg) (nmol/mL prot) (U/mL prot) (U/mL prot)
E# 20 Normal - 0.49 £0.03 136.72 +11.52 66.21 £5.08
HEBIZH Model - 0.94 +0.06" 65.86 +5. 05" 24.02 +1.53%
K KEZE4] Silymarin 120 0.71 £0.06* * 91.86+7.07** 45.74 £3.31%*
A AR E A Bergenin-L 20 0.87 +0.07 * 72.53 £6.63 28.34 £4.63
HEE P 4] Bergenin-M 40 0.72 £0.06* * 98.52+8.33%* 42.53 £3.06"*
HEARFEF A R4 Bergenin-H 80 0.66 £0.05* * 102.2+9.42"* 55.81 +4.16**
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Table 3 Effects of bergenin on the contents of TNF-a,IL-6 and IL-183 in liver tissue

of rats with acute liver injury induced by by CCL‘(; + s,n = 10)
51 il TNF-a 1 IL-18
Group (mg/kg) (pg/mg) (pg/mg) (pg/mg)

IE% 21 Normal - 145.52 +13.21 116.92 +10.01 167.52 +14.53

HERIZ Model - 596.88 +52. 74"

451.25 +41.31% 311.44 +26. 82"

K RBZE 4 Silymarin 120 320.43 +£29.31** 240.67 +23.31 % * 472.81 £46.75* *
HSEE R4 Bergenin-L 20 421.27 +38.02 295.33 +24.74 551.52 £49.75
HEAZFZE D HEL Bergenin-M 40 363.48 £27.31* 283.94 £20.31* 523.65 +46.08 *
R A4 Bergenin-H 80 251.82 +21.21** 181.62 +17.42* * 361.73 +34.97**
JAK2 — W — — — o 131kDa
p-JAK2 — — — W s e 131kDa
STAT3 cnms CEDAES G e =ms S58kDa Ca Os Ec EED -=:} ol
D-STAT3 "= Wi w— - w— 58 kDa o o4
;E' ;F. i i
NE-KBPOS e s ws s s s 61 kDa E "_=5 et
% B
£ 505
P-NF-kB P65 e sumun s Sn e s 0] Dy 2.2
2
F-actin ——— — — w42 kDa

0.0

A B € D E F p-JAK2 p-STAT3 p-NF-xB p65

3 HBXREREX CC, ARG XRIFELRS p-JAK2,p-STAT3 p-NF-«B p65 & B RIEHIF M
Fig. 3  Effect of bergenin on p-JAK2,p-STAT3,p-NF-xB p65 protein expression in acute liver injury induced by CCl,
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