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[ Abstract] Objective To investigate the protective effects and mechanism of resveratrol (Res) on
the rats with renal ischemic-reperfusion injury. Methods The rat models with renal ischemic-reperfusion
injury were induced by clipping bilateral renal pedicle vascular for 45min and the rats were treated with Res
low-dose, medium-dose and high-dose [ 10, 20, 40 mg/(kg + d) ] and ginkgo biloba extract [ EGb,
100 mg/ (kg + d) ] for 14d, and set model group and sham operation group. The renal index was
calculated ; the content of BUN, SCr, UA in serum were determined; the pathological changes of the renal
tissue were observed by HE staining; the activity of antioxidase and the content of MDA in renal tissue were
determined by colorimetry; the apoptosis of renal cells was observed by TUNEL staining. Results
Compared with model group, the renal index in Res medium-dose and high-dose groups were significantly
decreased; the content of BUN, SCr, UA in serum were significantly decreased; the pathological changes
were significantly improved, especially the Res high-dose treated group; the activity of SOD, CAT in renal
tissue were significantly increased and the content of MDA was significantly decreased, and the activity of
GSH-Px in Res 40 mg/ (kg + d) group was significantly increased; the apoptosis in Res groups were

significantly improved, especially the apoptosis index in Res medium-dose and high-dose treated groups
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were significantly decreased; all of the difference above were significant( P<0. 05, P<0.01 ). Conclusion

Res has protective effects on the rats with renal ischemic-reperfusion injury, which perhaps related to its

effects of inhibiting oxidative stress and apoptosis.

[ Key words ) Resveratrol ;

Oxidative stress

(SR NIRRT NG K PPy 197 Nl = 1 R NN S 1
PRBEITH LI K, s AL R &2 2%, o 4R
AT A A5 LA B 40k T P 240 L 080 1 2 W e L
B E R EALA] | XA BT B RR T 2
PRt T R BRI 9T & B, 25 04 il S Ak U
7 240 B 9 T X SR R R R — R
PVERS (I3 M 1 (resveratrol , Res ) 221 T2
YRR Z 2, RA viE AL Bi
TR A S (H R X I gt
TR R B 15 B AT DR A 4 v oK D Sk i 3, A
TR 5 380 A3 e P RUU B 45 1045 45 43 4 ST e i -8
TE B0 R BRURSE B T 205 7 AN () 3R 6 1 2 P B R AT
FHUEYT , BFST FABE P Bk i i P T B 4 K R
AR TR 2B 4R HAIL

1 #MREFE

1.1 25955

FRE P B (B VY B R P T & A FR A WD 4 B
=98% 5 :140516) R A iR I (R KD
Btk W B H A PR A W i 1408712) 5 IR A
(blood urea nitrogen, BUN) | il AL ( serum creatinin,
SCr) JRER (uric acid, UA) 1850 & ¥4 1l B B B
BT B I A R F (diE 45 150917012
151205009 150825017 ) ; HE &3 & . TUNEL {5 &
W A b R AR AE W B AR A BR A A (5. 160114
151128) ; i %A 1k Wy 7 A il ( superoxide dismutase,
SOD) i %84k Sl ( catalase,, CAT) A e H kit &1k
Y ( glutathione peroxidase , GSH-Px) N [ ( malon-
dialdehyde , MDA ) ¥4 | 75 5% & il A= ) T AR 0 5% o7
(#£5:20150719 20151008 20150524 20160113 ) .
1.2 Lz

SCHF SPF Gt SD KRR, 120 H,7 Jai, 14
180 ~220 g,y H LA L5 s, sl
JES : SCXK ( 3£)2013-1-003
1.3 ZhW Rl il 45 5504l

Z M8 Chatterjee PK %51V H2 38 1Y 52 56 )7 ¥ il i
B I TC A B Jok e ST PR OSUAN B 346 1048 45 434
Je WA S (%) 7 10k Ja ST B R O PR A R R AR

Renal ischemic-reperfusion;

Apoptosis;  Inflammation;

S PR SUA 4 A8 J Y I 2 AR Ay I 2T €2 T A e
J AR Il e 21 ) BRI E BT, #EE 100 H
BRI K U BE HL 0 o M TR 2 P 3 G L
[ 10.20 40 mg/ (kg « d) |24 ATE A - 32 B 40
[100 mg/ (kg - d) ], 41420 B, 5H 20 B
[ K EAE MR FARA, BT ARHKRATFARM
BEARAN I P 6 1A . AR YT 240 T PRV 5 S D
A R A 2 9T R 2 D A AL VIR R A4l
3[Rl 45 T SRR I AR BRER K
1.4 'HRERREITHE

Pkt A o a R TR J B O A 2 k2 )
WELH A E i B ERR RO T AL B REE A = 22
JUE /AR
1.5 I3 B Yy aeds be ki

SEMERRIR I 2808 3 B kUi I 2505, 1500 1/ min,
10 4380, B3, B A= A o3 A A0 2 4% 41 R B it 3
BUN .SCr UA &,
1.6 BRI ZUL LA AR

B4 FREJE A 4 4% 1 22 5 W VS T
[ A a3 U0 R AR K AL RS AT
WIIRANE—TTLL (HE) 34 (0, SR 5 Tl 2 2 12 i
BELER A5 K U I U S S5 s |
1.7 'EREA LR PU A BEEPE & MDA & &l e

S 1.4 TGO IR 2, 20008 50 K Ak
RIS 50,3000 r/min, 10 2380, B3, #2845 05
AT ER R A EE €8 38 1 5 A —7T UL 43
JETTIN A2 45 2H K BB E H SOD | GSH-Px , CAT i 4
Al MDA &
1.8 B AN TR A ULER

B1. 6 il & 0 B IR 2V A 08 -, e i K 4k
Ab 35 4% I8 TUNEL o7 S Ve 7 i 20 B ik AT e £
b P 3 Aok d A O 4 AN A TR O O BEAR R
17, Bk g ) i e R ORI EAE M S 4>
PREF | 43 590 3t 5B > 00 B e 240 A 550 BH 4 4 i
BARIFTHE P T35 %% (apoptosis index, Al) : AI(% )
= (JHT- 4 B A x100%
1.9 ZGif2eabsg

SRR S P SPSS 13,0 HEAT 883143 #r,



576 REREEZG 2017 4E 6 45 10 %55 6 1 Global Traditional Chinese Medicine, Jun 2017, Vol. 10, No. 6

T TOR A B AR 22 (xs ) oo, Z 4L [R50 HE
BRI R 7 20T (one-way ANOVA) K5, i1
BRI LUA /-8R R X R P<0. 05 H 25 5
At L,

2 #£R

2.1 FUBEPTEEGT I P v A K B A
B

R 2 K R I 48 B0 i T R 4 W 35
(P<0.01) ; 17 "B ARk afn PV o o 4 A BRL 48 1 2 7 o
Tl | AR R R RIRYT 14 KRG B s 50 &
FRAIK, 22 5 A Ge it 2 L (P<0.05,P<0.01), UL
#£1,

F 1 LA RS L A
KB EFE £ 09 FE 8] (225 )

2151 n HHESE A (mg/g)
rFARH 20 3.1£0.8
TEAIZH 20 5.6+1.4°
P P A5 e 2 20 5.11.5
P o) 2 20 4.4%1.3°
P g ) ek 2 20 3.8+1.0¢
HRA -SRI 20 4.5+1.1°

s SETFARALE,*P<0.01; SHAIL HE " P<0.05,°P<0.01,

2.2 PAEEPEEGT A i P R AR R Tk
WEDNFE 3 11 5 1

PRI K BT BUN,SCr UA & B8 F AR
ZH I 2 T (P<0.01) 5 17 B I ke i P34 0 3 4
KR I EE e v A it | 2R P B T R T 14
KJ5 LI BUN ,SCr, UA & & 1 2 A% ( P<0. 05,
P<0.01), W32,
2.3 BN A st P R A R RS R4
BUY S5 H 5 )

TR K BB HE L SUR S S50 A WL 574 5 15
BRI AR IR 20 B0, B /INBR R B A MR

K, S AR P, TR ST DX bk B2 400 Bt ¥ v 45 BH 2 19
AL 5 T PO PR S 8 405 A R 28 B P YR T
14 K5 B WEAT 8005 A8 1 50 B b 2e%: | DL 28 25 it v
RS %, WE 1,

VAL TFARYL B BUHAL C. R R R AL
D. FUREPBEPR RLAL S . VAR 0 L4
F. AL R AL
1 EARE T ke 0 P V45405
K EUE B SUB A S50 1 520 ( HEX200)
2.4 PPN B i P 5 R R 4
S AL RS AN MDA 55 i i 5% 1)
BRI ZH R BB I 4 2 4 404k il ( SOD | GSH-
Px \CAT) 1 PR BB F AL 35 FAK, 1 MDA &2 i
ETFE(P<0.01) ;B M ol ot P08 TR 405 K B8 4 2
PR R R RS R RIRYT 14 KRG B4
Hhi A AL SOD | CAT & 7 i 2 & H MDA & i
BE AR (P<0.05,P<0.01) , 132 B s #4140
AL GSH-Px 11 BT+ (P<0.05) . W43,

R2 FAREFTIAXT M PR A 5 K R D IR B R R (s )

215 n BUN ( mmol/L) SCr( pmol/L) UA (mmol/L)

T FARH 20 6.7+1.5 25.8+3.6 67.4+10.2
HRIZ 20 23.8+3.4° 56.2+6.7° 109.6+18.9°

P P A 2 20 20.9+4.0 52.5+7.4 98.4+23.7
P o) e 2 20 16.1+3.2P 42.326.1° 85.2+18.0°
P i i ) e 2 20 11.422.7¢ 35.9+5.4¢ 76.9£15.4¢
HRA -SRI 20 14.623.5" 40.8+5.9" 91.7+18.6"

. ST ARAE,*P<0.01; SHAIL 4> P<0.05,°P<0.01,



BRI 252017 456 A% 10 %556 ] Global Traditional Chinese Medicine, Jun 2017,Vol. 10, No. 6 577

|3 HEBPTEEOERR B AR P PR R PR A MDA 5 i BRI (xs)

2051 n SOD( U/mg prot) GSH-Px(U/mg prot) CAT(U/mg prot) MDA ( nmol/mg prot)
RFARH 20 12.5+1.7 9.6+0.8 2.420.4 3.620.5
AL 20 6.0+1.1° 5.9+0.7° 1.3+0.3¢ 12.7+1.8°
P2 P A5 e 2 20 6.8+1.4 6.3+1.0 1.50.4 9.6x1.9
PR ) 2 20 8.3x1.6" 6.7+0.9 1.8+0.5" 7.8+1.5°
P e v 7 e 2 20 10.3+1.9¢ 7.9+1.1° 2.120.6° 5.1+1.0°
A -SRI 20 8.7+1.5" 6.5+0.7 1.520.3 7.3+1.4¢

T SEFRALE, P<0.01; SHAIA HE " P<0.05,°P<0.01,

2.5 FAZE AN A ot P 40 K R A
2LV L 8 TR L )5 i)

ST AR A B S B TR A A R PH v € 4
R4 ) e O 4 22 A Bl o P A
ik B ZE P AT 14 KI5 B JUE4H 2108 1 40
0 U D DA E R P e R ) 2 RO B ok
=, WE2,

4,

D. 2R B 2 s s 7 R

F.R AR A

2 AP B U S N T B
T BRI U0 it R TR D Y 52 TR ( TUNELx400)

I K BV I ZH 2L A AL B8R TF AR 4 . 35 T
(P<0.01) , 11 B Ak e iy P 3 40340 R R 3 7 et
HRFRE | HEE R R EIAYT 14 K5 TR0 g
Al 53K (P<0. 05,P<0.01) . W34,

3 iWig
UTAFA oy B A= PR~ BIF 5 e B0 S A I LA K 4k

R 20 R T R R P A 0 Y e BEAL
il Bt S 25 W R AR TR A S, (B
FEEA PR PR T 2R G PR E Y AR
SRR R I, St IR M RE T RURYT 14 REEE A
S AR AT L T Y 483 40 K U s B, AT ot v
BUN SCr UA & &, M B ELH ZU% 4, BT A AL
AT, A R ZE 2 A0 O T, RN AR T R
' PP S P A 8 405 R BRUEL AT R AP VR AR AL
il T B -5 R AT S Ak AR 5 AN B I AR T K
A BRI A 0 P
K BUB IR R AT BB ()

2H 5 n AI(% )
rFARA 20 3.1x1.4
BRI ZH 20 53.8+7.2°

P RE P A7) e 20 20 44.5+6.8
P RE P e O] e 2H 20 31.7£6.0"
P P ey 5 e 2H 20 15.4+3.5¢
A S U 20 32.8+5.7"

F: SETFRL L, P<0.01; SERIL AL, P<0.05,°P<0.01,

TR A i AL (ROS) 2o 76 2 S Ak i S 46 49 7
SRR IR AT ROS M4 15 1 R ab T 3h 8
fiir , Forp Bt A AL (SOD, CAT,GSH-Px) X ROS
TR R B AR F Y 2 e it 700 R S
Bl ROS e 380 1 24 o 40 Ff R s 13 U 2 i ot ik 41k
A= MDA, Rl MDA 5 2 [a] 322 2 it 481k 17 384 461
T fe Y RSB WY kM. & A
(20 ~40 mg/kg) T FIGIT e % 10 2 el B U e o,
FHHE VR 05 K B k41 20 b bt 40 AR ( SOD | GSH-
Px \CAT) 1EPEIF RN MDA & 1t 87 1122 2 Bt
U St i PR 1 S AR AR AR 5 A — TR

S PR T B U afe ot PR A KRR
R ER, HAE R BLEI AT B85 (22 P Bl b A
LM (SOD \GSH-Px | CAT) T ¥4 | [ AR S A 17 At s
D R A1 B O 2E 2 A R T



578

(3]

(5]

(6]

BRI BEZ5 2017 4F 6 A55 10 555 6 ] Global Traditional Chinese Medicine, Jun 2017 ,Vol. 10, No. 6

2 % X W

BAZIAR, AL, o i T B A0 A A T R A
[1]. PEBRE2 R, 2010, 20(15) ; 2280-2286.
RIS AR 3T B PR e P e A B M A R A 105 1
M LEMLHI AT [T]. B PG B 454 24k, 2016, 25
(6) : 585-589.

WRMG, SOV, ShAHE, SF. B RS BRI P T P 2 2R A
MIJATRYSEmA[ )], VLo K%M (EAERR) , 2009, 19(6) :
485-488.

TR, Bk, Xsde, % AEAEXHHUERE IS SN
SH-SYSY ZUMifi e . A ST (1], R4 AE
fhZeak, 2014, 22(36) ; 5594-5601.

M, JEm, B3, S AREAEX RNE EREZESERR
BUC M4 E T sgm [ 1], hE g B g5 A 2Rk, 2016,
36(7) : 849-853.

Chatterjee PK, Brown PJ, Cuzzocrea S, et al. Calpain inhibitorl

(7]

(8]

(9]

[10]

reduces renal ischemia/ reperfusion injury in the rat[J].
International , 2001, 59(6) : 2073-2083.

ST, SFEE, MLLdE, AR B I BRI X O P
TES /N BT 24 1 3Rk msm [ 0], h R BB 2y 2%
Z4ik, 2010, 30(22) : 1891-1894.

Kidney

Lartigue A, Burlat B, Coutard B, et al. The megavirus chilensis

Cu, Zn-superoxide dismutase: the first viral structure of a typical

CCS-independent hyperstable dimeric enzyme [ J ]. J Virol,

2014, 2588(14) . 254-261.

IO, BR2G, BRELET, 5. ZDRCORH R RUB MO E B -

FHEER G R R R LRIBTSE (1], PRIz, 2010, 8

(2): 115-118.

XFEFS, 2w HOLWT, A5, /N RS 2K i ST 4 S

PUAMTETERIBTELT]. g2, 2011, 9(3) : 173-175.
(W B . 2016-09-04)
(AR . WRALR)



