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Exercise promotes irisin expression to ameliorate renal injury in type 2 diabetic rats
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Abstract: Objective To investigate the role of irisin in exercise-induced improvement of renal function in type 2 diabetic rats.
Methods Forty male SD rats aged 4-6 weeks were randomized into normal control group, type 2 diabetes mellitus model
group, diabetic exercise (DE) group and diabetic irisin (DI) group (n=8). The rats in DE group were trained with treadmill
running for 8 weeks, and those in DI group were given scheduled irisin injections for 8 weeks. After the treatments, blood
biochemical parameters of the rats were examined, and renal histopathology was observed with HE, Masson and PAS staining.
Western blotting was used to detect the protein expression levels in the rats' kidneys. Results The diabetic rats showed
significantly increased levels of fasting insulin, total cholesterol, triglyceride, serum creatinine and blood urea nitrogen with
lowered serum irisin level (all P<0.05). Compared with those in DM group, total cholesterol, triglyceride, serum creatinine and
blood urea nitrogen levels were decreased and serum irisin levels were increased in both DE and DI groups (all P<0.05). The
rats in DM group showed obvious structural disorders and collagen fiber deposition in the kidneys, which were significantly
improved in DE group and DI group. Both regular exercises and irisin injections significantly ameliorated the reduction of
ENDC5, LC3-1I/I, Atg7, Beclin-1, p-AMPK, AMPK and SIRT1 protein expressions and lowered of p62 protein expression in the
kidneys of the diabetic rats (all P<0.05). Conclusion Both exercise and exogenous irisin treatment improve nephropathy in type
2 diabetic rats possibly due to irisin- mediated activation of the AMPK/SIRT1 pathway in the kidneys to promote renal
autophagy.
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Tab.1 Comparison of body weight and fasting blood glucose of the rats (n=6, Mean+SD)

Index NC group DM group DE group DI group
Weight (g) 595.3+37.8 365.3+40.8% 421.5424.3* 422.8+56.3*
Fasting blood glucose (mmol/L) 5.0+0.50 27.0+4.38" 20.2+3.10%* 20.4+2.80%*

NC group: Normal control group; DM group: Diabetic model group; DE group: Diabetic exercise group; DI
group: Diabetic irisin group. “P<0.05, *P<0.01 vs NC group; *P<0.05, **P<0.01vs DM group.
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Tab.2 Comparison of glycolipid metabolism-related indexes of the rats (1=6, Mean=SD)

Index NC group DM group DE group DI group
FINS (mU/L) 5.76+1.39 20.39+13.66™ 9.07+2.79* 14.42+42.43
HOMA-IR 1.19+0.27 28.32+13.50™ 9.92+5.02%* 16.18+2.52%*
TC (mmol/L) 1.54+0.15 1.87+0.16" 1.5540.20%* 1.514£0.26%*
TG (mmol/L) 0.48+0.18 0.73+0.23" 0.41+0.07** 0.36+0.16**

FINS: Fasting insulin; HOMA-IR: Homeostasis model assessment of insulin resistance; TC: Total
cholesterol; TG: Triglyceride. “P<0.01 vs NC group; *P<0.05, **P<0.01 vs DM group.

2.3 B 5 4R Irisin 3T &40 K BB AEFs AR @
5NCHAHE, DM 20 K SCr.BUN . KW/BW it

R3 BEKREINREIEFRAILLE

Z T (P<0.01) ; 5 DM ZH#H [, DE 46 5 DI 20 K K
SCr.BUN .KW/BW ) i ZF#{K(P<0.05,%3).,

Tab.3 Comparison of renal function indexes of the rats (n=6, Mean+SD)

Index NC group DM group DE group DI group
SCr (umol/L) 33.41+5.44 58.93£10.61" 39.66+4.86** 34.914+4.66%*
BUN (mmol/L) 4.50+0.50 9.08+1.07" 7.76 £1.32% 7.64 £0.69*
KW/BW (mg/g) 5.37+0.85 10.63+0.87* 8.97+0.73%** 8.82+0.71%*

SCr: Serum creatinine; BUN: Blood urea nitrogen; KW/BW: Kidney weight/body weight. “P<0.01 vs NC

group; *P<0.05, **P<0.01 vs DM group.
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Fig.1 Comparison of renal pathomorphology of the rats among different groups (Original magnification: x400).
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Fig.2 Renal FNDC5 protein expression and serum irisin level in the 4 groups. A: Western blotting of FNDC5. B: Relative
expression level of FNDC5 protein. C: Serum irisin level. ‘P<0.05, “P<0.01 vs NC group; *P<0.05, **P<0.01 vs DM group.
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Fig.3 Comparison of renal autophagy-related protein expressions among the 4 groups. A: Western blots of
autophagy-related proteins. B-E: Relative expression levels of LC3- 11/ [, Atg7, p62 and Beclin-1. “P<0.05, “P<0.01 vs

NC group; *P<0.05, **P<0.01 vs DM group.
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Fig.4 Comparison of renal AMPK/SIRT1 pathway protein expressions among the 4 groups. A: Western blots of p-AMPK,

AMPK and SIRT1 proteins. B, C: Relative expression levels of p-AMPK/AMPK and SIRT1. “P<0.01 vs NC group; *P<0.05,

**P<0.01 vs DM group.
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