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2 H kit B AL ( GSH-Px) Fo A8 B A B AL B (SOD ) bk s MR BoR A m F Rk, R 55% W &4
*+ B840 48 1t , D-NNA 150,50 F= 15 mg-kg ' 21 f 7% BUN 2 #8295 T 83. 6% ,36. 2% #= 27. 4%
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PG 4 4, B4 10 H 5% A5 B4, D-NNA
150,50 115 mg-kg ™ 41, 4L ip 4525 30 d, 254G
R H AT/ BUPR BRI A R s A
1.3 EIhgER

LSRR A /N BURAE R 1fi,3000 x g E§.0> 10
min 13213 , F1 42 B 3h A A 70 B 3G 5E 1fi 3 LT
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nitrogen, BUN) 7K,
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2.1 D-FHERBEEIT/NRMFNETRERAKFE
=ap=Al

F 1R IR, 5 5% % W0 B A, s
H BUN i D-NNA 57 £ ()38 i 3 m (P <0.05) ;
D-NNA 150 1 50 mg-kg ™' 41 Crea B F} 55 (P <
0.05) ,D-NNA 15 mg-kg "4 T g =45k .
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55 5% 45 5 WE AT B R4 (17.74 £0.69)
mg-g ' Ml H, D-NNA 150 mg - kg™ 41 ' & %
(16.74 £0.55)mg-g B &K (P <0.05) , D-NNA
50 F1 15 mg-kg A RECLW B 2T, 45N
17.64 1. 19F1(17.49 £1.17)mg-g ™',

F1 D-FHEFEER(D-NNA) X/NRMFRZE R ( Crea) 70
FRALEF ( BUN) 7K F )50

Tab.1 Effect of N®-nitro-D-arginine (D-NNA) on serum
creatinine( Crea) and blood urea nitrogen ( BUN) levels of
mice

2H 5 BUN/mmol - 1.~ Crea/mmol - 1,7

5% HE BT IR 5.25+0.47 45.2+3.9

D-NNA 15 6.69£1.01° 46.4 1.8
50 7.15+0.89" 50.6 +8.5"
150 9.61 +3.20™ 172.4 +62.8™

INEIMA ip 45T 5% HIEE S D-NNA 15 ~ 150 mg-kg ™', E K 1 1K,
HES230d. x5, n=10. *P<0.05, " P<0.01, 5 5% %% 5%t 1g
H .
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55 5% H5 % 0 B /N BUEF H 2L NO K
(12.8 +1.2) pmol - L™' 4 Ik, & D-NNA 150
mg-kg ' NERUBEF A LR NO KR (10.2 £2.6)
pmol - L ™" B i &I (P < 0.05), D-NNA 50 FI 15
mg-kg " 4LF LR NO KT W22 5, 40 Bl
(11.4 £2.2) pmol « L' 1 (12.2 £1.6) pmol - L',
2.4 D-FEEHEEEHIT/NRSE MDA Kk FEFGSH-Px
% SOD &R #5

W 2 frR, 5 5% #E R LA LG, D-NNA
50 1150 mg-kg ' 21 MDA 7K -F1 SOD F1 GSH-Px
EWH B IR (P <0.01,P <0.05), D-NNA 15
mg kg 'HIL L E LR,

®2 D-NNAZ/PMREW_FE(MDA) =, AMHEKESE
1L B ( GSH-Px) R & S 4915 1L B ( SOD ) iF A 21
Tab.2 Effect of D-NNA on the level of renal malondialde-
hyde( MDA ), superoxide dismutase ( SOD) and glutathi-
one peroxidase( GSH-Px ) activities of kidneys of mice

. SOD/ GSH-Px/ MDA/
zﬂﬂlj -1 -1 ~1
kU-g kU-g mmol - g
5% FEBETR 8212 226 + 14 0.8+0.1
D-NNA 15 85 +19 219 £29 0.9+0.3
50 77 £12* 196 £33 * 1.2+0.3"
150 68 +28° 186 +27° 1.4+0.5"

SPITARAGZNA L. w25, n=10. " P<0.05, P <0.01,1
5% i EEXT R4 AR
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D-NNA 25 2520/ BB 7™ A — 2 1 B S48 1k,
D-NNA 15 F150 mg-kg ™" 3= F I 48 0 40 i 12 31
(E 1B, C), D-NNA 150 mg-kg "ZH R B NS
NERAT, RIS | ZE AR BT IR R BT Ak R
(K 1D)
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E1 D-HERSEIT/NUSHALNIER. oA RaZa 0z L A 5% HENEX IR, AR ;B: D-NNA 15 mg-kg ' 41, 1]
JRR MR (Fi 3k iR ) ;C: D-NNA 50 mgp-kg ™' 41, 18] Tt 48 MEiR 1 (#7377 ) ;D D-NNA 150 mg-kg ™" 41, /NGB0 , ) 5748 M50

Fig.1 Effect of D-NNA on kidney morphology of mice.
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Renal toxicity and oxidative stress mechanism of

N€ -nitro-D-arginine on the Kkidney of mice

HAN Bin, ZHANG Li-li, YOU Zhen-qiang, XIN Yan-fei, CHEN Yun-xiang, CHEN Guo-can,
XU Pan-sheng, CHEN Ying, XUAN Yao-xian
( National Key Laboratory of Safety Evaluation for New Drugs, Zhejiang Academy of Medical Sciences ,
Hangzhou 310013, China)

Abstract: OBJECTIVE To explore the renal toxicity of N”-nitro-D-arginine ( D-NNA) and
oxidative stress mechanism. METHODS  After D-NNA 150, 50 and 15 mg-kg ™' was ip given for
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30 d, the kidney index, blood urea nitrogen ( BUN) and creatinine ( Crea) were assessed. The
nitric oxide ( NO ) concentration, malondialdehyde ( MDA ) content, glutathione peroxidase
(GSH-Px) and superoxide dismutase ( SOD) activities in the renal cortex were determined and
histopathological changes in renal tissues were detected. RESULTS Compared with 5% glucose
control group, BUN in D-NNA 150, 50 and 15 mg-kg ' groups increased by 83.6% , 36.2% and
27.4% (P <0.05), respectively; Crea in D-NNA 150 and 50 mg-kg™' groups increased by
281.6% and 10.6% (P <0.05) ; the kidney index and NO concentration decreased significantly to
5.6% and 25.5% in D-NNA 150 mg-kg~' group; the MDA content increased significantly to
69.0% and 36.9% (P <0.01) while SOD and GSH-Px activities decreased significantly to 17.4%
and 17.7% (P <0.01),7.3% and 13.7% (P <0.05) in D-NNA 150 and 50 mg-kg ™" groups.
Histopathology of mice showed renal tubular injury, basophilic change, atrophy, cystic expansion
mild interstitial inflammatory infiltration in D-NNA 150 mg-kg ™' group, but interstitial inflammatory
infiltration in D-NNA 50 and 15 mg-kg™' groups. CONCLUSION D-NNA can induce renal
toxicity, the mechanism of which may be due to the decreasing of NO content and increase of ROS
induced by L-NNA which is a chiral inversion product of D-NNA.
Key words: N°-nitro-D-arginine ; renal damage; nitric oxide; oxidative stress
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