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Abstract : In_this paper, the effects of curcumin on the histomorphology , ultrastructure , protein and gene expression of in-
flammatory factors in the kidney of rats with exercise-related renal ischemia-reperfusion injury was studied. 72 SPF male
Wistar rats at the age of 7-week-old were divided into 4 groups randomly: control group ( C), general training group
(M) ,overtraining group (OM) ,curcumin + overtraining group (COM). The rats in OM,COM groups were assigned un-
der progressively increasing load training for 8 weeks ,while the rats of COM group were given 200 mg/kg/d of curcumin
in the volume as 5 mL/kg, other groups were given the same volume of 0. 5% sodium carboxymethyl cellulose. Kill the
rats 24 h after the last training, the renal tissue morphological was conducted by optical and electronic microscopy ;serum

creatinine and blood urea nitrogen was measured. Protein and gene of IL-18, TNF-a and IL-6 in renal tissue were detec-

ks H #.2017-08-09 52 H#1:2018-05-23
FATH b B X P FEAGHTH (CYXC1508 ) 5 b5t 7 i S 23 A8 i K A A 38 U 7 S kg iR
* W {E1EH Tel :86-013811326772 ; E-mail ; msq65@ buu. edu. cn



1688

KIRF=YIBE R 5T K

Vol. 30

ted. The results showed : after progressively increasing load training for 8 weeks, renal tissue structures of C group and M
group appear normal in pathology slice ; histopathological abnormalities appear in OM group ; the pathological changes of
kidney tissue in COM group were significantly less than those in OM group. Paller score of OM group was significantly
higher than that in C group, COM group was significantly lower than that of OM group. Under electron microscope , the
structure of C group were normal ;that of M group change slightly ; OM group change obviously,and the pathological chan-
ges of COM group was significantly reduced compared to M group. Blood urea nitrogen and serum creatinine of OM group
were significantly higher than those of C group,and those two in COM group were significantly lower than in OM.group;

IL-1 B,TNF- a and IL-6 protein of ranal tissue in OM group was significantly higher than that in C group,and those
proteins in COM group was significantly lower than those of OM group ;for the expression of OM group, renal IL-1. 8. mR-
NA,TNF- o mRNA and IL-6 mRNA were significantly higher than those in C group,but in COM group were lower than
in OM group. Serum testosterone / corticosterone ratio in group OM was significantly lower than that in group C. The 8
weeks progressively increasing-load swimming training resulted in overtraining and exercise<induced renal ischemia-
reperfusion injury in rats, accompanied by ultrastructure and pathological changes in the kidney. Curcumin can signifi-
cantly reduce renal dysfunction and kidney tissue ultrastructure of the extent of the damage and the histopathological
changes , which may be achieved by inhibiting the expression of inflammatory cytokines IL-18, TNF-o and IL-6, resist-

ance to various stress stimuli,as a result,curcumin can protect the rats from exereise-related. renal ischemia-reperfusion

injury , effectively improved the renal function,and alleviated the morphological and ultrastructural changes.
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Week Mon. Tue. Wed. Thur. Fri. Sat.
1 20 30 50 60 60
2 70 75 85 90 90
3 95 100 110 115 120
4 120 %1 120 * 1 120 * 1 120 = 1 120 = 1 120 = 1
5 120 %2 120 %2 120 *2 120 %2 120 *2 120 *2
6 1207%5 =2 120 %5 %2 120 %5 %2 120 %5 %2 120 %5 %2 120 5 %2
7 120 6 *3 120 %6 *3 120 %5 %3 120 %6 %3 120 # 6 * 3 120 # 6 *3
8 120 %7 %3 120 %7 %3 120 %7 %3 120 %7 %3 120 %7 %3 120 #7 %3

T IR BB AR AR E R AFTR (R EE % ) AR

Note: * represents load percentage of the body weight (body weight % ) and frequency of training.
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Table 2 Comparison of renal tubular damage

scores among rats in each group

2H 51| Group n FE 43 (scores/HP)
XTI Control 12 2.45+1.73
— 1% General training 12 3.01 £0.60
i EEYIZE Overtraining 11 12.97 £3.67**

LWER + YIS
Curcumin + Overtraining
TP <0.05,7 7P <0.01, 5L H A LE; 2P <0.05, 24P
<0.01, 53 FEYIZRA b,
Note: * P < 0. 05,** P < 0. 01, compare with control group,”P <

14 10.37 +1.62%

0.05,22P <0.01,compare with overtraining group .

3.2 Z2AXREHA IL-18,1L-6 TNF-o EEHFKIE
KE(E3)

# 3 Bon:CM HKREUENEHH TL-18.11L-6
TNF-o 25 R 5, HAL M C B W25 (P >
0.05) ;OM ZH FAME# A% C 418 B35 (P <0.05 of P
<0.01) ;COM 2% OM 2l PHHFGEES (P <0.05)
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Table 3 The expression levels of IL-1 8,IL-6,TNF-a protein in the renal tissue of rats
#154] Group n + + 4 4

LTI Control 12 IL-18 8 3 1
IL-6 7 4 1
TNF-a 6 5 1

— B )IlZ; General training 12 IL-18 7 2 3
IL-6 6 3 3
TNF-a 5 4 3

3 YI%k Overtraining 11 18" * 1 4 6

n6°* 1 4 5 1

TNF-o * 2 3 4 2

FHF + 1 J¥ I Curcumin + Overtraining 14 IL-18% 4 6 4
IL-64 2 6 6
TNF-a® 3 8 3

TE:*P<0.05," " P <0.01, 5% A L 2P <0.05, 24P <0.01, 538 BEYIZRA LR
Note; * P <0.05,* * P <0.01,compare with control group,” P <0.05,%% P <0.01;compare with ovértraining group.

M4l

OM 4 COM 4

I AEK R SELABRERRIZE( x8000)

Fig. 1

Ulirastructural changes of kidney tissue in 4 groups of rats ( x8000)

OM 4 COM 4

2 4AHRBRHBHRAREFHE(HE, x400)
Fig. 2 Pathological changes of kidney tissue in rats in each group (HE, x 400)
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SRR, M 5 C ATt m (AT R EEER (P>
0.05) ;0M 4B E ST C 4 (P <0.01);COM 41 i
FALF OM 4L (P <0.01), F 7774 A 52/ f

] LU A AR b 5 S2 I AR A — B IS . VSR R A
FWLEF S, C M 48] 6 B F 225 (P >0.05)
OM BT C4(P <0.01);COM 4 i E(KT
OM 4 (P <0.05)
3.4 Z2HARBAL IL-18 mRNA, IL-6 mRNA,
TNF-a mRNA B RiE=

£5 B CH R4S IL-18 mRNA IL-6
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mRNA TNF-o mRNA F£ik/KFE5 M 4 IR 0.01),COM 4 KT OM 44 (P <0.05),
EPEEF(P>0.05),O0M i 25T C4(P<

4 ARREA
Fig.3 IL-18,11-6,T in ki i of 4 groups rats

IMERER LRGN

ZH 51| Group T/C BUN SCr
(ng/mL) (107%) (mmol/L) (pmol/ « L)
2%} I Control 12 1.816 £0.714 23.81 £3.91 8.34 £4.37 8.10£1.22 28.81 +7.52
—JE %5 General Lrajning‘ 1.731 £0. 657 24.69 +£3. 14 7.47 £3.61 10.01 £1.04 40.70 £7.33
W EYIZk Overtraining 11 0.496 £0.121 " 45.95+6.93" " 1.14£0.44" " 14.90 +1.85" " 82.09 +11.62" "
LM + LIS 14 1.223 £0.6574% 30.11 +8.414% 4,40 +4.264% 12.87 £1.16% 60.11 +10.01%

Curcumin + Overtrai

x5 BREAARSHLHALSA L-18 mRNA,TL-6 mRNA,TNF-o mRNA 3} Rk 2 B
Table 5 The expression levels of 1L-1 8,1L-6 , TNF-a mRNA in the renal tissue of rats

’ 415 1L-18 IL-6 TNF-o
Group " ( GAPDH) (GAPDH) (GAPDH)
Tkt I8 Control 10 0.201 =0.063 0.351 +0.048 0.211 £0.081
—f& %% General training 10 0.231 £0.067 0.413 +0.039 0.241 +0.081
i BEYNZR4 Overtraining 10 0.821 £0.138* 0.961 +0.199 * 0.914 +0.275 *
FWE + 1 BEYIZE Curcumin + Overtraining 10 0.511£0.131% 0.658 0. 1914 0.609 +0.245%

:*P<0.05," " P <0.01, 5% AL LE; 2 P <0.05, “2P <0.01, 5id BEUIZA LA
Note; * P <0.05,* * P <0.01,compare with control group,® P <0.05,%%P <0.01,compare with overtraining group.
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