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Experimental study on preventive effect of schisandrol A against alcohol-induced
liver injury by regulating hepatocyte apoptosis
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Abstract: Objective To investigate the mechanism by which schisandrol A prophylactically ameliorates alcoholic liver injury via
the B-cell lymphoma-2 (Bcl-2)/Bcl-2-associated X protein (Bax)/cysteine protease-3 (Caspase-3) signaling pathway. Methods Fifty-
five SPF-grade male C57BL/6J mice were randomly divided into control group, model group, silibinin group, schisandrol A 10, 30 mg/kg
group, with 11 mice in each group. The administration groups received the corresponding drug for preventive intervention before
ethanol gavage. Except for the control group, mice in the other groups were intragastrically administered 50% ethanol at a dose of
10 mL/kg once daily for 7 consecutive days to establish an acute ethanol-induced liver injury model. The liver index, serum activities
of aspartate aminotransferase (AST) and alanine aminotransferase (ALT), as well as the levels of inflammatory factors including tumor
necrosis factor-a (TNF-a), interleukin-6 (IL-6) and interleukin-1p (IL-1p) were detected. Hematoxylin-eosin (HE) staining was
performed to observe the pathological morphology of liver tissues. Terminal deoxynucleotidyl transferase-mediated dUTP nick end
labeling (TUNEL) assay was used to detect hepatocyte apoptosis. Immunohistochemistry and Western blot were adopted to determine
the protein expressions of Bcl-2, Bax and Caspase-3 in liver tissues. Results Compared with the model group, the silybin group and
schisandrol A 10, 30 mg/kg groups significantly reduced the liver index, serum AST and ALT activities, and the levels of IL-1p, TNF-a
and IL-6 (P <0.05), alleviated pathological injuries such as hepatocellular swelling, cytoplasmic rarefaction and vacuolar degeneration,

and decreased the number of TUNEL-positive apoptotic cells, with more prominent ameliorative effects observed in the schisandrol A
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30 mg/kg group. The results of immunohistochemistry and Western blot revealed that schisandrol A intervention up-regulated the

protein expression of Bel-2 and down-regulated the protein expressions of Bax and Caspase-3 (P <0.05). Conclusion The preventive

protective effect of schisandrol A against alcoholic liver injury may be associated with regulating the Bcl-2/Bax/Caspase-3 signaling

pathway, inhibiting hepatocyte apoptosis and mitigating inflammatory response.

Key words: schisandrol A; alcoholic liver injury; hepatocyte apoptosis; Bcl-2/Bax/Caspase-3; inflammatory response
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Table 1 Comparison on liver index in mice among groups
(xts,n=11)
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XA "P<0.05: SEAHLE: *P<0.05.
*P < 0.05 vs control group;*P < 0.05 vs model group.
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Fig.1 HE staining of liver tissues in mice among groups (%200 )
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Table 3 Comparison on serum TNF-o, IL-6 and IL-1p levels in mice among groups ( xts,n=11)
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X fE — 420+1.15 18.30+3.70 1.3940.23
BT — 22.70+3.58" 78.60+6.28" 5.64+1.24"
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Tk TR 10.00 11.80+2.10* 41.20+6.56" 3.13£2.26"
30.00 570+ 1.41% 23.50+4.31* 2.12£0.117

SRR "P<0.05; HHRALLE: *P<0.05.
“P < 0.05 vs control group;*P < 0.05 vs model group.
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Fig. 2 Representative images of hepatocyte apoptosis in mice among groups ( x100 )
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SR BALEL: "P<0.05; SHMAE. P<0.05.
*P < 0.05 vs control group;*P < 0.05 vs model group.
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Fig. 3 Expression of Bcl-2, Bax and Caspase-3 proteins in liver tissues of mice in each group ( x200)
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Table 5 Comparison on average optical density of apoptosis-related proteins in liver tissues in mice among groups ( xts,n=3)

2Rl FE/(mg-kg™) Bel-2 1P B A Bax [P EE M Caspase-3 M VP
it R — 0.14240.018 0.056+0.010 0.049+0.010
it — 0.071£0.012° 0.184£0.024" 0.1924+0.027"
K R 40.95 0.11940.018* 0.104£0.017* 0.105+0.018"
Al 10.00 0.092+0.014 0.128£0.020% 0.138+0.022%
30.00 0.127+0.017* 0.093+£0.016* 0.094+0.017*
EXIHRALR: P<0.05; SHAALE: *P<0.05.
P <0.05 vs control group; *P < 0.05 vs model group.
AR XS 2R 18 & I, Bax Al Caspase-3 & FHAHX#IA
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Fig. 4 Protein expression levels of Bcl-2, Bax and Caspase-

3 in liver tissues of mice among groups
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Table 6 Comparison of relative expression levels of apoptosis-related proteins in liver tissues among groups ( xts,n=3)

2H 5 FE/(mgkeg") Bel-2 HAMNRIER Bax &AM KL E Caspase-3 25 X RIAE
Xof H 1.1940.08 1.010.19 1.061+0.07
TR 0.43+0.05" 2.74+0.22" 2.941+0.24"
7K R 7 40.95 0.831+0.07* 1.36£0.12* 1.44+0.14%
FLk 10.00 0.64+0.06" 1.88+0.17* 2.0240.18"
30.00 0.88+0.06" 1.30%0.127 1.3840.13"

XML "P<0.05; SHMALE: “P<0.05.
P <0.05 vs control group;*P < 0.05 vs model group.
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