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[ Abstract ] Objective  To investigate the effect of Schisandra chinensis polysaccharide ( SCP) on

mitochondrial autophagy in skeletal muscle in exercise-fatigue mice based on the nuclear factor erythroid 2-related
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factor 2 (Nrf2) /antioxidant response element ARE pathway. Methods A fatigue mouse model was established by
swimming training. Mice were assigned randomly to fatigue, SCP (20 mg/kg) , Rhodiola rosea (8 mL/kg) , inhibitor
(30 mg/kg ML385) , and SCP +inhibitor groups, with normal mice as the control group. Serum was separated and
levels of lactic acid (LA), lactate dehydrogenase (LDH) , blood urea nitrogen (BUN), and creatine kinase ( CK)
were detected. Liver tissue was also isolated and levels of malondialdehyde (MDA ), hepatic glycogen (HG), and
superoxide dismutase ( SOD) were detected. Skeletal muscle tissues were isolated and muscle glycogen ( MG),
changes in skeletal muscle tissue in exercise fatigue, and mitochondrial morphology were detected. Gene expression
levels of mitochondrial transcription factor A (TFAM) and nuclear respiratory factor-1 (NRF-1), and Nrf2, quinone
oxidoreductase 1 (NQO1), heme oxygenase-1 (HO-1), and LC3 protein expression levels were analyzed. Results
HG, MG, SOD, TFAM mRNA, NRF-1 mRNA, Nif2, NQO1, HO-1, and LC3 [ /LC3 I were lower in the fatigue
group than in the control group, while levels of LA, BUN, LDH, CK, and MDA were higher than in the control group
(P<0.05). HG, MG, SOD, TFAM mRNA, NRF-1 mRNA, Nrf2, NQO1, HO-1, and LC3 I /LC3 I levels were
higher in the SCP and Rhodiola rosea groups than in the fatigue group, while LA, BUN, LDH, CK, and MDA levels
were lower than in the fatigue group ( P<0.05). The above indexes were opposite in the inhibitor group (P<0.05).
Conclusions

SCP promotes mitochondrial autophagy in skeletal muscle in exercise-fatigue mice by activating the

Nrf2/ARE pathway, effectively exerting anti-fatigue effects.
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23] Groups LA/ (mmol/L) BUN/ (mmol/L) LDH/(U/L) CK/(U/mL)
Xif R4
7.15+0.73 5.160. 53 421.0342. 25 0. 58+0. 06
Control group
A Y
J.E” Al 9.85+0.99 9.15+0.96 675.21+67.61" 0. 88+0.09 *
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Scp 41 , , \ ,
7. 44+0.76 6.02+0. 62 452. 14+45.32 0.610.07
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25 RY
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SCP+hI 4
i 9.91+1. 024 9.22+0.93%0 680. 02+68. 115 0.91+0. 10°F
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TE SR IRAUMLEL, * P<0.05; 5555 4UMIEL, *P<0.05; 5 SCP 4L, » P<0.05; 532040 1L, ©P<0.05,
Note. Compared with control group, * P<0.05. Compared with fatigue group, *P<0.05. Compared with SCP group, “P<0.05. Compared

with inhibitor group, P P<0. 05.
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Table 2 Comparison of HG in liver and MG in Table 3 Comparison of SOD and MDA levels in liver tissues of
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XL 11.52+1. 17 1.820. 19 XA 88.52+8.91 7.2220.74
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SCP #H . R SCP #H B B
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LR " Y AR -SN:| R R
Rhodiola rosea group 10.91+1. 10 1.71£0. 18 Rhodiola rosea group 84.22+8. 49 7.85+0.79
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T SXIRAUALE, * P<0.05; 5STAILL, "P<0.05;5 SCP 41 Wi SXHIRALMALL, * P<0.05; 5574 L, *P<0.05;5 SCP 41
ML, “P<0.05; SRR, ©P<0.05, L, P<0.05; 5L, ©P<0.05,

Note. Compared with control group, “P < 0.05. Compared with Note. Compared with control group, “P < 0.05. Compared with
fatigue group, *P <0.05. Compared with SCP group, “P<0.05. fatigue group, *P <0.05. Compared with SCP group, “P <0.05.

Compared with inhibitor group, “P<0. 05. Compared with inhibitor group, = P<0. 05.
o R 2H 9 4 SCPA
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Figure 1 Changes of skeletal muscle tissue in exercise fatigue (HE)
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I BT IE 541 (P<0.05) ; SCP+ il 74l 3 FIK 5,

pog; e P57 4 SCP4
Control group Fatigue group SCP group

I pm

AHRA Eillk Pl EZEN SCP+il 2
Rhodiola rosea group Inhibitor group SCP+inhibitor group

W

B2 HEIES LRI S

Figure 2 Changes in mitochondrial morphology in skeletal muscle tissue
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g N | - S —— ) ),
o 1. 06+0. 11 0.98+0. 10
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HILL, ©P<0.05; SHHIFILAM L, ©P<0.05, 3 HHEIA LS Nef2 NQOT HO-1 LC3 T |
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i Nrf2, NQO1, HO-1, LC3 LC3 tei
Compared with inhibitor group, ™ P<0. 05. Figure 3 » NQOT, ’ L, I protein

expression in skeletal muscle
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R5 HBAFHBAIALF Nif2 NQO1 HO-1 . LC3 1 /LC3 | FRH LA (2+s,n=10)
Table 5 Comparison of Nrf2, NQO1, HO-1, and LC3 I /LC3 I expression in skeletal muscle of each group

(x£s,n=10)
23] Groups Nrf2/3-actin HO-1/B-actin NQO1/B-actin LC3I/1C3 1
Xof A
1.42+0. 15 1. 06+0. 11 0. 76+0. 08 0. 88+0. 09
Control group
9 57 21 .
&jj 0.94+0.10" 0.67£0.07" 0.34£0.04" 0.55+0.06"
Fatigue group
SCP £
o~ il 1.28+0. 13" 0. 89+0. 09* 0. 60+0. 07" 0. 81+0. 09*
SCP group
FAb= o N
e KAl 1.31x0. 14* 0.92=+0. 10* 0. 64=0. 07" 0.790. 08"
Rhodiola rosea group
) 55 4
}W%J”j il 0. 67+0. 07" 0.37+0. 04" 0. 19+0. 02* 0.29+0. 03*
Inhibitor group
SCP+ 5714
AL 0.910. 092" 0. 62:£0. 072" 0. 380, 0420 0. 590. 06"

SCP +inhibitor group

T SRR A LL, * P<0. 055 557 1A LL , "P<0.05; 5 SCP 4HA L, “ P<0. 05; Sl 4A L, ©P<0.05,
Note. Compared with control group, *P<0.05. Compared with fatigue group, *P<0.05. Compared with SCP group, “P<0.05. Compared

with inhibitor group, ©P<0. 05.
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