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[ Abstract] Objective To investigate the mechanism of resveratrol protecting exercise-induced liver injury in rats.

Methods Thirty-two 7-week-old male SPF SD rats were randomly divided into a control group ( Group C), resveratrol
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control group (Group R), exercise-induced liver injury model group ( Group M), and resveratrol treatment group ( Group
RM) with eight rats in each group. Group C and Group R did not undergo any exercise. Group M and Group RM underwent
4 weeks of high-intensity treadmill training ( 10° slope; velocity started from 10 m/min, which was increased by 5 m/min
every 5 min and would not increase until 35 m/min, and then the rats were trained to exhaustion). One hour before
training, Group R and Group RM were intragastrically injected with 150 mg/ (kg+bw) resveratrol in 5 mL/(kg-bw). Group
C and Group M were injected with an equal volume of solvent at the same time point. Rats were sacrificed at 24 hours after
the end of the last training session, and blood and liver were collected. Serum alanine aminotransferase ( ALT) and
aspartate aminotransferase ( AST) activity were detected by an automatic biochemical analyzer. Hepatic histomorphology was
observed by hematoxylin-eosin (HE) staining. Hepatic nuclear factor-E2-related factor 2 (Nrf2) , heme oxygenase-1 ( HO-
1), apoptosis-related protein B-cell lymphoma-2 (Bcl-2), and bcl-2-associated X protein ( Bax) protein expression was
detected by immunohistochemistry. Hepatic apoptosis was detected by TdT-mediated dUTP nick-end labeling. Hepatic
superoxide dismutase (SOD) and malondialdehyde (MDA) activity was detected by colorimetry. Results Compared with
Group M, serum ALT, AST activity, the hepatic MDA level, and hepatic apoptosis were significantly decreased in Group
RM (P <0.05 or P < 0.01), hepatic Nrf2 and HO-1 protein expression, SOD activity, the and Bcl-2/Bax ratio were
increased significantly (P < 0.05 or P < 0.01) , and liver histopathological changes had effectively improved. Conclusions
Four weeks of resveratrol treatment alleviates exercise-induced liver injury in rats, and the mechanism of its protective effect

might be related to activation of the Nrf2 signaling pathway, which relieved oxidative stress in the liver, thereby

antagonizing excessive occurrence of apoptosis induced by oxidative stress.
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Table 1 Effect of resveratrol on indicators of liver

injury of rats(x = s,n = 8)

20 51 M ALT(U/L) 1ML AST(U/L)

Groups Serum ALT(U/L) Serum AST(U/L)
4
C Al 27.36 + 3.79 122. 06 + 24.80
Group C
4]
ﬂR/ﬂ 28.95 + 3.06 127. 14 + 24.56
Group R
4]
M4 43.49 = 7.74™ 186.87 + 27.12™
Group M
RM 41 # #
Group RM 33.55 + 6.21 159.78 + 22.83
T CALE, ™ P < 0.01; 5 M 41HH,*P < 0.05,"P < 0.01,
(FIA)

Note. Compared with group C, “ P < 0.01. Compared with group M,
#P < 0.05, P < 0.01. (The same in the following tables)
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Note. White arrow. Hepatocyte vacuolation. Black arrow. Hepatic sinusoid dilatation.

Figure 1 Effect of resveratrol on hepatic histomorphology of rats (HE)
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Table 2  Effect of resveratrol on hepatic Nrf2 signaling pathway and oxidative stress-related indicators of rats(x = s,n = 8)

20 5
ALl Nif2 H-score HO-1 H-score SOD (U/mg) MDA (nmol/mg)
Groups
[oF
145.78 = 12.97 136.47 + 9. 86 9.10 = 0.59 0.24 + 0.06
Group C
R4
144.95 + 12.95 137.02 + 10.96 9.62 + 0.42 0.27 + 0.09
Group R
M e o o o
114.92 + 10. 60 99.70 + 8.30 6.64 = 0.76 0.58 +0.18
Group M
RM 41 # i i #
127.20 = 10. 60 120.96 + 8. 62 8.25+0.76 0.46 + 0. 10
Group RM

-

H A N2 S LREER; B I HO-1 Sl fhss

RM4L
Group RM

2 FELSEEN R BRI Nef2 155 18 B AH 56 8 BT 3R 3R A I 52 M (THC-P)

Note. A. Immunohistochemistry results of hepatic Nrf2. B. Immunohistochemistry results of hepatic HO-1.

Figure 2 Effect of resveratrol on expression levels of hepatic Nrf2 signaling pathway-related protein of rats (THC-P)
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Table 3 Effect of resveratrol on hepatic apoptosis and related protein expression levels of rats(x + s,n = 8)

H5)

Groups Apoptosis H-score

Bcl-2 H-score

Bel-2/Bax

Bax H-score

CH
Group C
R
Group R
M4H
Group M

RM 4
Group RM

59.37 = 3.70
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87.63 + 4.45™

81.13 + 6. 62*

81.36 + 6.32

80.70 + 6.00

51.36 + 9.63 ™

75.37 + 8.95%

21.04 £ 2.64 3.94 £ 0.69

20.70 £ 3.70 4.01 £0.78
40.96 + 6.32™ 1.28 £ 0.32™

31.54 + 4. 64% 2.43 + 0. 42%
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-2 % % &% NS

5B Bel-2 G AL 455 C I Bax 2

B3 AR R U AR M T SO S HE R A K- #21 ( TUNEL/ THC-P )

Note. A. TUNEL results of hepatic apoptosis. B. Immunohistochemistry results of hepatic Bel-2. C. Immunohistochemistry results of hepatic Bax.

Figure 3 Effect of resveratrol on hepatic apoptosis and related protein expression levels of rats (TUNEL/IHC-P)
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