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Effects of melatonin on oxidative stress and inflammatory state of mitochondria

in rats with renal ischemia reperfusion injury
YI Ye, HU Ting-ting, WANG Ying, HUANG Wei, YU Ya, CHEN Jian-wu
Department of Nephrology, The Third People’s Hospital of Hubei Province, Wuhan, Hubei 430033, China
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Abstract: Objective To observe the effects of melatonin (MT) on oxidative stress and inflammation state of renal
mitochondria after renal ischemia reperfusion injury (IRT) in rats. Methods Sixty SD rats were randomly divided into
sham-operation group( Sham group, n=10) , ischemia reperfusion group(IR group, n=25) and ischemia reperfusion plus
MT(3.0 mg/kg) group (MT 3.0 mg group, n=25). At 6- and 24-hour after successful establishment of ischemia-
reperfusion model, venous blood was taken to detect the levels of serum urea nitrogen( BUN) and serum creatinine( Ser) .
The upper pole of one kidney was taken for HE staining specimen to observe the renal histomorphological changes ( the
score of renal tubule injury degree evaluated by Paller method) and the protein expressions of tumor necrosis factor-a
(TNF-a) and interleukin-6(IL-6) by immunohistochemistry. The renal cortex homogenate from the other unilateral kidney
was prepared for extracting mitochondria, which was used for the detection of the levels of TNF-a, high-sensitive C-
reactive protein ( hs-CRP) , TL-6, malondialdehyde (MDA ) , glutathione peroxidase ( GSH-Px) and superoxide dismutase
(SOD) by Enzyme linked immunosorbent assay. Results After 6- and 24-hour of ischemia-reperfusion, compared with
those in Sham group at each time point, the levels of BUN and Scr, Paller score, the expressions of IL-6 and TNF-a in
renal tissue and the levels of hs-CRP,TNF-a, IL-6 and MDA in renal mitochondria significantly increased( P<0.01) , and
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the levels of GSH-Px and SOD decreased in IR group(P<0.01) ; compared with those in IR group at each time point, the

above indicators showed reverse changes in MT 3.0 mg group( P<0.01). Conclusion MT can attenuate the oxidative stress

and inflammatory of renal mitochondria during ischemia-reperfusion, effectively alleviate renal IR and improve renal function.
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Tab. 1 Comparison of BUN and Scr serum levels and Paller score of renal tissue among three groups

(x+s)

BUN( mmol/L) Ser( wmol/L) Paller 343 ( 43)

25

6h 24 h 6h 24 h 6h 24 h
Sham 41 6.75+1.22 7.11x2.21 8.67+2.69 9.43+2.51 11.10+2.13 12.67+3.53
IR 21 20.35+1.55% 23.01+3.08* 20.78+2.37¢ 24.79+2.55¢ 69.21+6.86* 75.56+7.56*
MT 3.0 mg 20 15.56+1.59" 14.57+1.87" 15.93+2.13" 17.26+1.69" 49.93+3.12" 58.77+5.12"
F A8 166.111 170.390 100.057 184.789 490.652 381.439
P1H <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

1. 55 Sham 41 H4%,*P<0.01; 5 IR 41 Hed, " P<0.01,

2.3 MT *+ K R B AE40 28 TNF-o IL-6 4 ik 64 % vh
B E AL B, &I A] & Sham 20 15 2H 40 rfr TNF-o
IL-6 TR i 3k (8] 2A K81 3A) ;IR 41 4% Bif [i) A
ZH 2 TNF-o (5] 2B ,2C) \IL-6( [l 3B 3C) 2 fHEFR
3K MT 3.0 mg 40 TNF-o  IL-6 455} [R] S5 A9 R A% IR
2l I 55 (K 2D 2E K & 3D 3E) , IR 4145 A (1]
ML TNF-o  IL-6 & (I R A B HE & T
Sham 41 (P<0.01) , H A L 24 h [H#H: 5 i 58 ; MT
3.0mglA RS EARBIEIHBMILT IR 4
(P<0.01), W#2,
2.4 MT 3tk £ % B2 %4k hs-CRP MDA , TNF-a .
IL-6 (GSH-Px .SOD K -F &5 % IR 4140 A5
Sham 4 HL4, B WELR K7 4K hs-CRP MDA | TNF-o ,1L-6
IKOF-35 8 2 T4 85 (P<0.01) , GSH-Px . SOD /K i %
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Tab. 3 Comparison of oxidative stress indexes in renal mitochondria of rats among three groups

FEE(P<0.01) ;MT 3.0 mg 2145 if ] i 55 TR 41 AR,
B IIELE KA hs-CRP MDA | TNF-o, IL-6 7K *F- 3 &} 3%
AR (P <0.01), GSH-Px  SOD 7K - i % I} &% ( P<
0.01), W3 &4,

®2 SHKREEALIL-6 TNF-o FEA#EE  (ng/ml, its)

Tab. 2 Protein expressions of IL-6  TNF-«a in kidney tissue of rats
(ng/ml, x+s)

among three groups

IL-6 TNF-a
215
6h 24 h 6h 24 h

Sham 21 1.22+£0.13  1.23+0.09  1.15£0.17  1.16+0.05
IR 21 5.06£0.23"  6.85+0.12° 5.29+0.36° 6.96+0.26"
MT 3.0mg 21  3.83+0.28" 4.87+0.36" 3.97+0.21> 4.95x0.25"
F i 920.157 1732.617 762.585 1 155.506
P <0.001 <0.001 <0.001 <0.001

TE: 5 Sham 41 H4E,“P<0.01; 5 IR 41 H4, " P<0.01,

(xxs)

(x#s)

MDA ( nmol/mgPro) SOD( U/mgPro) GSH-Px( U/mgPro)

21151

6h 24 h 6 h 24 h 6h 24 h
Sham 4 3.23+0.35 3.58+0.31 39.57+4.78 37.10+2.51 6.30+2.15 6.85+2.36
IR 4 5.86+0.97" 7.37+0.28" 19.10+2.57° 17.52+2.60° 2.97+1.37* 2.11%1.20°
MT 3.0 mg 20 3.43+0.53" 3.97+0.39" 29.98+3.33" 27.26+3.10" 5.30+1.82" 5.68+1.62"
FAE 67.333 669.378 134.722 152.338 16.633 36.485
Pt <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

7 : 55 Sham 4 4, * P<0.01;45 IR 40 1448, " P<0.01,
F4 “ARRBENLPARRIETRIR LI (x+s)
Tab. 4 Comparison of inflammatory indexes in renal mitochondria of rats among three groups (x+s)
hs-CRP (mg/L) IL-6(ng/ml) TNF-a( ng/ml)

4151

6h 24 h 6h 24 h 6h 24 h
Sham £} 0.23+0.11 0.27+0.09 0.50+0.06 0.55+0.03 0.43+0.05 0.46+0.04
IR 21 0.89+0.27° 0.93+0.22° 4.89+0.17° 5.16+0.15" 5.37+0.20" 6.15+0.31°
MT 3.0 mg 41 0.70+0.13" 0.74+0.23" 2.22+0.11" 2.40+0.12" 3.55+0.15" 4.50+0.26"
FA4 29.995 27.458 3474.609 4615.703 3592.712 1375.953
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

1. 55 Sham 41 H4%,* P<0.01; 5 IR 41 Hed, " P<0.01,
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Fig. 1 Pathology of renal tissue of rats (HE, x200)
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Fig. 2 Expression of IL-6 in renal tissue of rats (HE, x200)
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Fig. 3 Expression of TNF-a in renal tissue of rats (HE, x200)
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