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Protective Effects of Grape Seed Proanthocyanidin Extract (GSPE) on
cis-Diamminedichloroplatinum (CDDP)-Induced Renal Oxidative Damage

and Mitochondrial Injury in Rats

ZHAO Yan-meng, ZHAO Jiang-yan, GAO Li-ping
(College of Arts & Science, Beijing Union University, Beijing 100191, China)

Abstract: In this paper, the protective effects of grape seed proanthocyanidin extrac (GSPE) on cis-diamminedichlorop latinum
(CDDP)-induced renal oxidative stress and mitochondrial injury in rats were investigated. Rats were randomly divided into five groups: normal
control group, CDDP model group, GSPE (400 mg/kg) group, CDDP + GSPE (200 mg/kg) group, and CDDP + GSPE (400 mg/kg) group. Each
group was administrated with distilled water or the corresponding doses of GSPE by gavage for 15 consecutive days. After 10 d of
administration, the CDDP and CDDP + GSPE groups were administered a single intraperitoneal injection of CDDP (8 mg/kg), and the
remaining groups were administered with normal saline by intraperitoneal injection. The blood urea nitrogen (BUN), creatinine (CrE), rena
index, antioxidant index for renal cortex, and index for the carbohydrate metabolic enzyme were measured, and the renal structures were
observed using a light microscope. Compared to the CDDP model group, the GSPE pretreated rats showed asignificant decrease in renal index
as well s BUN and CrE contents. The CDDP treatment improved the contents of renal cortical reduced glutathione (GSH), and
malondialdehyde (MDA), meanwhile, the activities of superoxide dismutase (SOD), glutathione peroxidase (GSH-px), malate dehydrogenase
(M DH), and hexokinase (HK) were enhanced. The pathologic slice revealed that GSPE pretreatment could reduce CDDP-induced pathological
damage such as glomerular arophy. This study suggested that GSPE had a protective effect on the CDDP-induced renal oxidative stress and
mitochondrial injury inrats.
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Table 1 Effect of GSPE and CDDP on the renal index and BUN

and CrElewls in rats

4 B-BE4544/% CrE/(umol/L) BUN/Ammol/L)
JEF AR 0.7740.03  69.604852  5.19+1.11
CDDP #4141  1.2840.16% 729.38+140.64* 49.674385
GSPE(400 mgkg)4e 0.7640.03  65.13#396  5.0240.93
CDDP+GSPE b
it 1.0620.78° 540.33+ 15287 38.55+7.81
+
CDfP ﬁSPE 1.0420.95" 452,00+ 8264° 34.19 +6.33
& A=A

E: HiEgarREarkita; P<0.01; S5CDDPAEA A tbdsh:
P<0.05, c: P<0.01.

mE 1 fon, WEERCN RS IFES. BUN Al
CrE & &% (P<0.0D) &, IR 7 RR
B R, B R AR R @ ST R . GSPE (400 mg/kg)
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(P<0.05) &A%,
2.2.2 GSPE 2t CDDP Fi 2 K 2.5 I AR 1%
EN R

2 BAXRBEBREA GSH, MDA ZEF SOD. GSH-PX &M (X *sd, n=50)
Table 2 GSHand MDA levels andSOD and GS H-PX activities in the renal cortex of rats

V! GSH/(mg/gprot) MDA/(nmol/mgprot) SOD/(U/mgprot) GSH-PX/(U/mg prot)
AE xR L 563.35451.90 4.640.44 115.4245.76 564.18+73.53
CDDP #£Riz0 364.70459.53 5.81+0.92% 76.8349.25° 434.00459.33*
GSPE (400mgkg) 48 545.40440.89 4.49+0.58 111.1545.56 569.91483.30
CDDP+GSPE f&7f& 41  407.86459.05 5.0040.77° 87.647 80° 479.97+44.43
CDDP+GSPE & #5408  436.85494.12° 4.9040,53° 87.5249.11° 519.08+52.00°

E: HIEEat B4 tkiRa: P<0.01; 5CDDPAEMZAARD: P<0.05, ¢ P<0.01.
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R 3 BEARBERES K FMHEME (X £sd, n=50)
Table 3 HK and MDH activities in the renal cortex of rats

Pl HK/U/L) MDH/(U/L)

EF AR 92.50427.01  4.5340.35
CDDP #2#!48 1478242475  3.2340.52°
GSPE (400mg/kg) #8  93.33+1803  4.9840.39
CDDP+GSPE %A 41 1347044188  3.8940.48"
CDDP+GSPE & #|& 4L 122.02414.52  4.0840.70°

E: HEFxTRBALs:, P<001; 5CDDPAEAIZE kAR, P

P<0.05, °P<0.01.

& 2 cDDP #EBYH BAFRIEYIA B (HEE, X 200)
Fig.2 Image of the kidney pathological slice of the CDDP model

3 GSPE (400mg/kg) ‘RISHIRFRIL & H&E, X 200)
Fig.3 Image of the kidney pathological slice of the GS PE (400
mg/kg) group

MEHLAES HE el (F 1~5) Al liL:
1E % X2 GSPE (400 mg/kg) 2H KR B A ZH 4 45
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it 41, ﬁﬁf}i%ﬁo

s R MR T T e U
[E] 4 CODP+GSPE (200mg/kg) HIEAEFRIEYIATE (KRE, X200)
Fig.4 Image of the kidney pathological slice of the CDDP +

& /0 S e N C iy
[&] 5 CDDP+GSPE (400 mg/kg) 4B'E AERIEYIFE (H&E, X200)
Fig.5 Image of the kidney pathological slice of the CDDP +
GS PE (400 mg/kg) group
3 g
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PERINLSS o UTAER, — eI ARTE PEA o R AR (1 E
BLEZEX WA TCRE IR L R 2o 1% IR AT RIS 2%
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R T GSPE L) 200 mg/kg F1400 mgkg PR
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