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Fig.1 Body weight changes of rats
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Fig.2 Exhausted time of rats in exercise group
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*P<<0.05, *xP<<0.01.
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Fig.3 Urine TP/Cre changes of exhausted exercise rats(a) and Urine Alb/Cre changes of exhausted exercise rats(b)
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Fig.4 The pathological changes of the kidney of rats
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Tab. 1 Changes in renal function biomarkers of rats in each group

Biomarkers Cre/(umol « L™1) BUN/(mmol « L™ 1) NGEL/(ng « mL~1) KIM-1/(pg * mL~1)
Con 154.34 £ 8.67 5.2740.21 7.46 4 0.29 2.71 £+ 0.33
Ex 176.66+16.08* * 6.68 4+ 0.51* 9.11 + 0.18* * 10.01 + 2.71**

# :Mean+SD,n=28, * * P<(0.01(Ex vs.Con).
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(a)The levels of ZO-1 in the renal of rats were analyzed by Western blot; (b) The histograms show that the quantified data of ZO-1
protein levels normalized to B-actin was significantly reduced in Ex group.Mean=SD, n=3, #xP<C0. 01 (Ex vs. Con); (c)The expression

of 70-1 in Con group by immunohistochemistry staining; (d) The expression of ZO-1 in Ex group by immunohistochemistry staining.
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Fig.5 The expression of ZO-1 protein in each group
2.6 HBEHHAKREHA Claudin-1 BIFNT
xR, 1388 s 4H K Bl Claudin-1 38 F 7K S B9 A0 % 32 38 8 B & B K (P <<0.05) , Claudin-1



146 AHEIFERFFRCRHF R 2024 %

FEIE T R B AUR B) Z AR e, 30 5 B0 (0, 32 204 e i M Bt/ 5, 7 ) 3832 3 R U L 2L i
HONEREE OGO, WA 6.

0:9 3

0.8 | l

0.7 F

(a)

~

=2

=

—

f=}
T

Claudin-1

Relative Claudin-1 expression
(normalized to B-actin)

(a) The levels of Claudin-1 in the renal of rats were analyzed by Western blot; (b)The histograms show that the quantified data of
Claudin-1 protein levels normalized to B-actin was significantly reduced in Ex group.Mean=SD, n=3, *P<<0.05(Ex vs. Con); (c)The
expression of Claudin-1 in Con group by immunohistochemistry staining;(d)The expression of Claudin-1 in Ex group by immuno-

histochemistry staining.
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Fig.6 The expression of Claudin-1 protein in each group
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The influence of exhaustive exercise on renal function and

renal tight junction protein in rats

Nie Mengjian', Li Fang', Ren Panhong”, Meng Guozheng'

(1. School of Physical Education, Henan Normal University, Xinxiang 453007, China; 2. Department of
Physical Education, Sanquan College of Xinxiang Medical University, Xinxiang 453003, China)

Abstract: [ Objective |To investigate the changes and significance of renal function and tight junction proteins in rats with
high-intensity exhaustive exercise-induced proteinuria, providing new insights for the prevention and treatment of exercise-in-
duced kidney injury and its mechanism study. [ Methods]Eighteen male SD rats were divided into a normal control group(n =8)
and an exhaustive exercise group(n =10). A 4-week high-intensity exhaustive training model was established to induce sus-
tained exercise-induced proteinuria in rats. Blood indicators of renal function, including serum creatinine(Cre) and blood urea
nitrogen(BUN) . as well as urine indicators of renal damage, such as neutrophil gelatinase-associated lipocalin(NGAL) and kid-
ney injury molecule 1(KIM-1) levels, were measured. Hematoxylin-eosin(HE) staining was performed to observe pathological
changes in rat kidney tissues. Western blot and immunohistochemistry methods were used to detect the expression changes of
tight junction protein 1(ZO-1) and sealing protein Claudin-1 in kidney tissues. [ Results JFour weeks of high-intensity exhaus-
tive exercise induced exercise-induced proteinuria in rats, upregulated renal function markers serum Cre(P<C0.01) and BUN(P
<C0.01), urine NGAL(P<C0.01) and KIM-1(P<C0.01) levels, and downregulated the expression of ZO-1(P<C0.01) and Clau-
din-1(P<C0.05) at the protein level in kidney tissues. [ Conclusion]Four weeks of exhaustive exercise can cause sustained exer-
cise-induced proteinuria in rats and lead to exercise-induced kidney injury in rats. Long-term exhaustive exercise may affect the
integrity of renal tubular epithelial tight junction structure by down regulating renal tight junction proteins.
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