2021 42 A HE R BR 2 ek February, 2021
31 H2W CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 31 No. 2

PR, 2 v e ST A NIRRT .00z Sloek R B L E A LA AL LA 3 B 52 ey B RAEAILIRIAIESE [T, b e s o
Zuis, 2021, 31(2): 80-87.

Hou GX, Li TC, Jiang HQ, et al. Effects of different amounts of eccentric exercise on soleus and extensor digitorum longus muscle
injury in rats and its inflammatory mechanism [ J]. Chin J Comp Med, 2021, 31(2) . 80-87.

doi: 10.3969/j.issn.1671-7856. 2021. 02. 012

AN ] B 8] 35 0 dz sl % R B B B A LA EE R e L
1407 B 52 ) Ko 98 PR LA 5T

TRE",FEw K2 R¥= FEX ERAN TR

11

(TR R2ERF 2=, W JFEE 475001)

(WE] BM @ RE R A B 0E 8l 5 TR U # B AL AN ] 25038 gl i R K BUE H £
WURIRE A LAY 6 P 3k R Sk K B R R , Foik HEME Wister KBRBEHL > 3 41 28X BHZH (A A1) . — KB O
BHHGAONTH) —AELESGE0 WA) B4 8 K, RASWEGES), P (E.0E5h) , ey
—16°, 1 W 4 0ei#kAT | FE RN, Fgb AT 1 RIER IS, 1T 4LAT 1 L@ RPN 4, T HEAT — WO B B0
B, RJE—WINGEERIE 24 h, A KGR 12 h J5 PR R IRREE Bk, 458 5 A ZHAHM, 1T A0 1
W ZH K BRI CK LDH /K24 3 75 (P<0. 05 5 P<0.01) ;1 W 2H K EUM Y CK LDH /KF i #{% T 1T 4 ( P<
0.05 3 P<0.01), A 41K kL B LA EE fd L TLR4 mRNA  MyD88 mRNA  NF-kB mRNA ,NLRP3 mRNA |
TNF-a mRNA IL-18 mRNA FiA/KFE T 227 (P>0.05) , e H AN B0 & B0R £2 FREK ML, 1T HRE A
1)l TLR4 mRNA MyD88 mRNA NF-kB mRNA NLRP3 mRNA .TNF-a mRNA IL-1B mRNA Fik/K P25 T A 40
KR B AL P<0.01) , bk Bt LAT )G R 120 90 S0 45 i, 40 [ i) Bt A5 1T 41K SRR Bk K /UL TLR4 mRNA |
IL-18 mRNA kK P B E &+ A AR BB IL(P<0.01), 1T 41K B BEK L MyD88 mRNA | NF-«B
mRNA \NLRP3 mRNA ik KT 1T AR R HANL(P<0.01) , 1 W KR H ML TLR4 mRNA MyD88
mRNA NLRP3 mRNA Rix/K PR &R T A 4 KRA L BHMaL(P<0.01), TLR4 mRNA Fik/KF B EET 1T 4K
R L H AL P<0.05) ;1 W 21K RAAA AL TLR4 mRNA Fk7KF W35 T A 4R R B AL (P<0.01) ,
MyD88 mRNA \NLRP3 mRNA #ik/KFBE5METF 1 W 4K RAY L H L (P<0.01) ;45 A 41HIH, 1T LK B H H
o UANRE LR B AR R, B8 — WKL 18 B I — R B 0328 B 0 R BV R L 3 R T — e 2 R Y
P05 R 0E X T BE 5 B OB FhE0E T B85 UL TLR4/ MyD88 AHY5 Sl kA 56, 5 — R B OB siAf 1, — ORI i
BB SR IR B R L A 45 43 B, ARE B R A KO B, HLOR R LG B A LA B0 R B L A L
R,

[XgiA] B0, BaIURG ; RAEDLHI
[hEHEE]) R-33 [ XEERIREG] A [ XEHS]1671-7856(2021) 02-0080-08

Effects of different amounts of eccentric exercise on soleus and extensor
digitorum longus muscle injury in rats and its inflammatory mechanism

HOU Gaixia“, LI Tengchong, JIANG Haoqi, LIANG Xuesan, LI Luhao, XUE Junjie, FU Suhuan
(School of Physical Education, Henan University, Kaifeng 475001, China)

[BE&TE /A B AR SHE L5 (B0 ) W H (202102310318 ;70 B 44 1o 4 A H S RHIF I H (20A890002) ;5 B % 4% k4= 41
ALY ZRTTRI5 H (201910475074)
[PEE I ] EEE (1978—) , Lo, 4 2z, i 9E Jr . i2 sl 5@, E-mail :hgx715@ 163.com



W PR R AR 2 2021 4 2 ASE 31 B4 2 81 Chin J Comp Med, February 2021, Vol. 31,No. 2

81

[ Abstract ] Objective  To establish a skeletal muscle injury rat model using different amounts of eccentric
exercise, and to observe the effects of the model on the expression of inflammatory genes in soleus and extensor digitorum
longus muscles. Methods Male Wister rats were randomly divided into three groups: quiet control group ( group A) , one-
time centrifugal exercise injury group ( 1Tgroup), and one-week centrifugal exercise injury group (1 W group). The rats
used the animal treadmill to run downhill ( centrifugal movement) , and the gradient of the treadmill was — 16°. The 1 W
group first received one week of adaptive training followed by one week of formal training. One week of adaptive training was
given to the 1T group followed by one session of intensive centrifugal exercise. Twenty-four hours after the last training, all

rats were fasted overnight for 12 hours, then weighed, anesthetized and sampled. Results Compared with group A, the
serum creatine kinase and lactate dehydrogenase levels of rats in the 1T and 1 W groups were significantly higher (P <
0.05 or P < 0.01) and the serum CK and LDH levels of rats in the 1 W group were significantly lower than those in the 1T
group (P < 0.05 or P < 0.01). There was no difference in mRNA levels of TLR4, MyD88, NF-kB, NLRP3, TNF-a, or
IL-1B between soleus and extensor digitorum longus muscles in group A (P > 0.05). The number of capillaries in the
soleus was greater than that in the extensor digitorum longus in group A. The mRNA levels of TLR4, MyD88, NF-«B,
NLRP3, TNF-a and IL-1B in the soleus of the 1T group were significantly higher than those in the soleus of group A (P <
0.01). There was a small amount of inflammatory cell infiltration between the soleus muscle cells, and the intercellular
space was increased. The mRNA levels of TLR4 and IL-1B in the extensor digitorum longus in the 1T group were
significantly higher than those in group A (P < 0.01), and the mRNA levels of MyD88, NF-kB and NLRP3 in the
extensor digitorum longus were significantly lower than those in the soleus in the 1T group (P < 0.01). The mRNA levels
of TLR4, MyD88 and NLRP3 in the soleus of the 1T group were significantly higher than those of group A (P < 0.01),
and the level of TLR4 mRNA was significantly lower than that of the 1T group (P < 0.05). The level of TLR4 mRNA in the
extensor digitorum longus in the 1 W group was significantly higher than that in group A (P < 0.01), and the mRNA levels
of MyD88 and NLRP3 were significantly lower than those in the soleus in the 1 W group (P < 0.01). The microstructure of
soleus and extensor digitorum longus muscles in the 1 W group was little changed. Conclusions One-time eccentric exercise
and one week eccentric exercise can cause a certain degree of injury and inflammation in skeletal muscle of rats, which may
be related to the activation of TLR4/MyD88-related signaling stimulated by eccentric exercise. Compared with one week of
centrifugation, one time high-intensity centrifugation caused more serious damage to skeletal muscle and higher expression of
inflammatory factors. The degree of injury in the soleus of rats was greater than that in the extensor digitorum longus.
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Table 1 qRT-PCR primer information of each index

Primer £ FR JF51(5-3") R B (bp)
Name of primer Sequence Fragment length
GAPDH Forward primer: CTGGAGAAACCTGCCAAGTATG 138
Reverse primer;: GGTGGAAGAATGGGAGTTGCT
IL-1B Forward primer; GGCAACTGTCCCTGAACTCAAC 249
Reverse primer; AAGCTCCACGGGCAAGACATA
TNF-a Forward primer; CCACCACGCTCTTCTGTCTACTG 151

Reverse primer; TGGGCTACGGGCTTGTCACT
NF-«kB Forward primer; GGGACTATGACTTGAATGCGG 250
Reverse primer; CAGCCAGGTCCCGTGAAATA

MyD88

Forward primer; AAGGTGTCGTCGCATGGTG 204

Reverse primer; TTGGTGCAAGGGTTGGTATAGT
TLR4 Forward primer; CCAGGTGTGAAATTGAGACAATTG 191
Reverse primer; AAGCTGTCCAATATGGAAACCC

NLRP,

Forward primer; GTGTTGTCAGGATCTCGCATTG 179

Reverse primer; AGCAGCACAGTGAAGTAAGGCC
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Table 2 Effects of eccentric exercise on serum LDH and CK levels of rats in each group

2073 Groups CK(U/mL) LDH(U/L)
B (A Y
(A ) 1.360. 21 1574. 00+288. 06
Control group( A)
— KRB LB (1T Y
KB LEE (1T 4) 2.36+0.27 " 3166. 67+404. 55

One-time centrifugal exercise group(1T)

— A .LIEEhE (1 W)

One-week centrifugal exercise group(1 W)

1.71+0. 28 **

2689. 62+218. 25 **#

T S5EEAL A AR, * P<0.05, ** P<0.01; 5—RE0iEsh 4 (1T 41) Hd, *P<0. 05,7 P<0. 01,
Note. Compared with Group A, * P<0.05, ** P<0.01. Compared with Group(1T), *P<0.05, *P<0.01.
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Figure 1 Effects of eccentric exercise on TLR4 mRNA and MyD88 mRNA expression in soleus and

extensor digitorum longus in each group
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Figure 2 Effects of eccentric exercise on the expression of NF — k B mRNA and NLRP3 mRNA in

soleus and extensor digitorum longus in each group
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Figure 3 Effects of eccentric exercise on the expression of TNF-a mRNA and IL-18 mRNA in soleus and

extensor digitorum longus in each group
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Figure 4 Effects of eccentric exercise on the microstructure of soleus muscle and extensor digitorum longus in each group
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