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Abstract: This paper studied the protective effect and mechanism of Tribulus terresiris L. combined with oligomeric pro-
anthocyanidins on exercise-induced renal ischemia-reperfusion injury of rats. In the experiment, the rats were gavaged
with 3 g/kg of T. terresiris and 50 mg/kg oligomeric proanthocyanidins for 56 days and carried out exhaustive swim train-
ing. The blood urea nitrogen and other biochemical indexes of rats were then measured. The results showed that eight
weeks of overtraining led to exercise-induced renal ischemia-reperfusion in rats. Moreover, the rats’ kidney histopatholo-
gy was changed significantly and renal function was damaged severely. The blood urea nitrogen and serum creatinine in-
creased, TOM group( P <0.05) ,0PCOM group(P <0.05) ,TOPCOM group( P <0.01 ) lower than the OM group ; TOP-
COM group( P <0.05) lower than the OPCOM group. SOD activity decreased, TOM group( P <0.05) ,O0PCOM group( P
<0.05),TOPCOM group( P <0.01) higher than the OM group; TOPCOM group ( P <0. 05) higher than the OPCOM
group. MDA increased, TOM group( P <0.05) ,0PCOM group (P <0.05) , TOPCOM group (P <0. 01 ) lower than the
OM group ; TOPCOM group( P <0.05) lower than the OPCOM group. The experimental results showed that T. terrestris
and oligomeric proanthocyanidins can enhance the activity of SOD, scavenge oxygen free radicals, and reduce lipid perox-
idation, which have a protective effect on exercise-induced ischemia-reperfusion kidneys.

Key words: Tribulus terresiris L. ;oligomeric proanthocyanidins ;exercise-induced ischemia-reperfusion

W NGRS SR B S shi )y B S DO 52 49 R SR 2, 21z s s 5 HLIAHLRE
] o ANFHIE I, LA 57 15 2R, 5 i — &R 51 )

ek H 191:2013-08-19 552 H191:2014-03-03 AEZX LA LIRS 1 — 25 iz sh PR , PR
iH R E SR N .. o
E&TA . BRAT LRIRA(2013A101) I 45 25 4 hE ( Overtraining Syndrome ) ' | fiff 5% 32

+ WINIEZH Tel:86-013611383040 ; E-mail ; zsettle@ sina. com



2072 KERT-PIBE S I R

Vol. 26

W, ok BEVIZRAT 8 AL IE 3 R 58 0 U8 R G
LRG MR ARFEMNIMREFLRY ZaBEH
LUNGT . SR AT BRI G DL — e R
AR 3 B B ey LA S iR iz shRE o i LA A ]
T 75 P12 il ack BE N SR G0 E iz s A By Kz
BRSSPI 7T iy IR, AR, ey
DIHZH 8 2 R E ] BILF A & 28 i o3 iR
H, H fifEde s 3 0L B AL RE S 2 A 55 5 Tl
AR E S, CA TSR, i B 2R T
K Gz Bl it 1 e, B 2 BO™ B 1Y 33 3 Ve i
PRRETE B0 o [R) I RRE T S DS 1 4 B R A
BT 5 | 2 B Jo 3 A Ak S B0 B 2H 2400 0 2 5 e -
THEAE R ) B TR el 2 AR 1 Pl R A R RT A )
PRI VR . BB BAT 4 v ik S A W B A T 1 e
RGBTt A 25 BRVE T, AT AR ROE R A Ak,
KRR R 4E 7 2 (oligomeric proanthocyanidins, OPC) /f
Rl KARGT R, BA TR 28 i BT A AL AN
THER A B EEAE R, o BR A A i BE ) 5 SOD AH Y,
JEYEAER E 50 5 diA R C By 20 £, Highgoe
I E B R G > A SCRIF ST B A AL A
RIFACTE R0 1 w1 2T B0 K Rz SV ISR I
FRE O SE ), TR =8 7 12 Bl PR Sk
T3 b BOFE T S AL, B 78 Sy I R 0 B2 1t
PR o

1 RS

1.1 LIz

TE IS RENE Wistar KER 100 H 42 d iy, FIK
H196.2 £16.3 g, LT R BE AR SL R S YR 7 5
A, YFATIE S SCXK ( 5()2006-0008 , 7E 5Nk 4y
oA, e E N IR R RRTE 22 2 °C, AR
55% ~T75% ,JCHRIT (R Bl H 98424k, BT A7 il e R B
I UABERI A ARE (AU 5T R B 2 B S 56 S M) R o R 4
Bb) FIZER K ML SR, A R e IR Ry 63
d, IEAYNZRIS ]2 56 d
1.2 A%
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mg/kg,ig (AT 5 mL/kg; TOPCOM 4k 15 9 22 Rl
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W, C MG &2 5% (P >0.05),C. .M 41
BAETFHA 4 (P <0.01), TOM ,OPCOM , TOPCOM
HEFEMT OM 4 (P <0.05) , HI4R WE /N
BB

£l BSAKRRENERETENLE (1=10, v 25)
Table 1

Tubular damage score in various groups of rats(n =

10, % +5)
451 B AN T4
(f & Tubular damage score
Troups ('scores/HP)
C group 2.48 +1.35
M group 3.11+1.419
OM group 12.35 +1.84%
TOM group 8.64 1,182
OPCOM group 8.16 +1.18%%
TOPCOM group 7.42+1.71%%

Vg CHE, D R P <0.05,2 FR P <0.01; 5 OM 4 e,
FR P<0.05,% FR P<0.01,

Note ; compared with C group,') and 2 represented P < 0. 05 and P <
0. 01, respectively ; compared with OM group,® and * represented P <
0.05 and P <0.01 ,respectively.

3.2 EHREZE.REELXSTSEXKRMF BUN
1 SCr 9220

HH 2R 2 AT JE PR ZR A LK M ZH (P <
0.05) .OM £ (P <0.01) ,TOM 41 (P <0.01) ,OP-
COM £H(P <0.01) ,TOPCOM 4 (P <0.05) & F C
20 ;M 20 (P <0.01) .,TOM ZH(P <0.05) ,OPCOM £
(P <0.05)  TOPCOM #1 (P <0.01) {i. F OM 41;
TOPCOM #H (P <0.05) ik T OPCOM 4, TOM 4H 5
OPCOM Tt %225 (P >0.05)
%2 SAXRMBEREEMNFSELE (n=10,x+5)
Table 2 Blood urea nitrogen( BUN) and Serum creatinine ( SCr)

levels in plasma(n =10, R )

2H 5 MIERZEA NG INGS
Groups BUN(mmol/L) SCr( pmol/L)
C group 8.22+1.18 31.54 +10.26
M group 9.22+1.19"%%  47.26 +10.06" %
OM group 14.23 £1. 147 78.42 £10.40%
TOM group 10.16 £1.09%% 61.40 +10.19%3:5

OPCOM group 10.57 +1.22%3 62.39 +10.34%Y

TOPCOM group 9.39 £1.06"*%  51.47 £10.79"4>)

T C4ldz, ) FoR P<0.05,7 5 P <0.0155 OM 41 14,
R P<0.05,% %% P<0.01; 5 OPCOM £ [L#:,” 4% P <
0.05,9 /R P<0.01,

Note ; compared with C group,' and 2 represented P < 0. 05 and P <

0. 01 , respectively ; compared with OM group,* and * represented P <
0.05 and P <0. 01, respectively; compared with OPCOM group,*’ and
®) represented P <0.05 and P <0. 01, respectively.



2074 KERT-PIBE S I R

Vol. 26

33 EHREZEMEBEEESENKREHRASIE
i SOD &R MDA & 28500

H 3 A 1. SOD 7 #:, M 44 (P <0.05) .OM
(P <0.01) TOM 41 (P <0.01) ,OPCOM 4 (P <
0.01) . TOPCOM 41 (P <0.05){&F C 41;M 41 (P <
0.01) ,TOM 4 (P <0.05) ,OPCOM 4{ (P <0.05) .
TOPCOM 41 (P <0.01) & F OM 41; TOPCOM 41 ( P
<0.05) & F OPCOM 41, TOM 415 OPCOM 41 7J¢ i
X (P>0.05), MDA &, M 41 (P <0.05) .
OM ZH(P <0.01) . TOM 41 (P <0.01) ,OPCOM £
(P <0.01)  TOPCOM 21 (P <0.05) & F C 41, M 41
(P <0.01) TOM #i (P <0.05) ,OPCOM 4 (P <
0.05) ,TOPCOM 41 ( P <0.01) ik F OM 41 ; TOPCOM
ZH (P <0.05) fiLF OPCOM 41, TOM 415 OPCOM 41
TR EZER(P>0.05),
R3 BAKXRBARLRT SOD iEEF MDA SFELE (n

=10, Xt )
Table 3 Comparison of SOD activity and MDA content in rat
kidney homogenate of each group(n =10, x£s)
A5 A AL (i3
Groups SOD( U/mgprotmol) ~ MDA ( U/mgprotmol )
C group 104.32 +2.13 10.51 £1.35
M group 94,57 £2. 13145 15.28 +1. 92145
OM group 60.43 +1.54% 36.08 +1.49%
TOM group 83.08 = 1.48%% 19.48 +1.67%%

OPCOM group 87. 64 +1.39%% 18.32 +1.82%%

TOPCOM group 93.22 £1.3304% 16,84 +1.3114%)

.5 CH R, 5 P<0.05,2 % P<0.01;5 OM 41 4%,
DERP<0.05,% FR P <0.01; 5 OPCOM 4 [#5,Y %) P <
0.05,9 %75 P<0.01,

Note ; compared with C group,! and ? represented P < 0.05 and P <

0. 01 , respectively ; compared with OM group,* and * represented P <
0.05 and P < 0. 01, respectively; compared with OPCOM group,> and
®) represented P <0.05 and P <0. 01, respectively.
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KSR BRI S B AL A Y O A
Fe g s A AR B B bR A TE T,
AL 3E SR ML AR (SOD ) (% 24 , 3 il A4 Y
A B B A AR BRI Bt 484k (LPO) Ak B2,
IR LR L 17 s — e B 205 1 5 mT LIS BR A
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