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Acute toxic effects of depleted uranium and or phenyl acetate and sodium selenite on

human kidney epithelial cells

LI Rong, Al Guo-ping XU Hui, IOU Shu-fen, CHENG Tian-min, SU Yong-ping, ZHENG Huai-en, JIANG Jian—xin,
HUANG Yue-sheng (State Key Laboratory of Tramma, Bams and Combined Tnjury, College of Preventive Medicine. Third Military Medical Uni-
vemily, Chongqing 400038, China)

Abstract: Objective To investigate the acute toxic effect of depleted uranium (DU) on human kidney cells
(HKCs). Methods We used a model system of in vitro HKCs exposed to DU (0. 063—0. 500 mg 1) and phenyl
acetate or sodium selenite for 24 h. Morphological changes of cellular ultrastructure, surviving fractions of cells, con-
tents of multiple ezymes, and gene mutation frequency of hypoxanthine-guanine phosphoribosyltransferase (HGPRT )
were studied. Results A certain concentration of DU could induce the changes of cellular structure of HKCs and re-
duce the suwival rate of cells in a dose-dependent mamer. Concentrations of NAG, GCR, and LDH increased
signifi-cantly, but those of SOD and GSH-PX wreduced in a dose-dependent manner. Mutation frequency of HGPRT
induced by DU was higher than that in the control group and that of the spontaneous mutation. Conclusion DU can
induce reduced cellular vitality, injured cell membrane, mitochondria, and lysosome, resulting in declined antioxida-
tion capability of cells. The mutation frequency of HGPRT increases in a dose-dependent manner. Treatment of HKCs
with phenyl acetate and sodium selenite after exposure to DU does not significantly increase the toxic effect of DU.
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2 DU HKC UL x+ts
Tab 2 Changes of enzyme content in HKC induced by depleted uranium (IU L x+s9
Agent NAG GCR AP LDH AST AlP GSH-PX SOD
HKC 8+2 1544 1243 83+45 5+1 2+3 233454 2843
DU 0. 063 1543 2042 " 1544~ 20432 71" 18+4 202464 * 214"
0. 125 1742 * 28 44 * 1844 * 389443 * 10+2* 1943 183446 * 18+3*
0. 250 1844~ 345" 246" 426+67 " 13+4" 1814 156457 " 152"
0. 500 23+4" 4548~ 2746 " 454102 25+3" 20+5 130439 * 12+3"
Sodium selenite 25 tmol/L 8+1 1842 16 13 10534 1241 1043 21064 2145
DU+ Se 0.250+10 18+3** 2343 ™ 1844 ™ 464125 17437 942 152457 ** 12437
0.250+2.5 1942 ** 3344 2042 ™ 5404109 ** 2644 10+3 165+68 ** 1n+3*
Phenyl acetate 2.5 tmol/L 8+1 1742 1742 9713 10£2 942 202£91 206
DU+ phenyl acetate 0.250+ 1.0 1742 2744 1943 279+64 ** 61 9+3 148-+80 ** 1244 **
0.250+2.5 2143 30 4 234 383+113 1842 102 160463 ** 1345

¥ P<0.05 wsHKC, **, P<<0.05, vs sodium selenite / phenyl acetate 2. 5/ mol /L
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Tab3 Mutation frequency of HGPRT (x £5s %) ’
Concentation Mutation frequency( X 10~4) ’
Control 0.04+0. 01 . s
DU 0.063 mg/m 13.71+3. 46 *
0. 125 mg /ml 25. 8346, 84 * . NAG.GCR ACP
0.250 rrg/ml 37.90+5.19 % I’ L.DH ’ AST
0.500 mg /ml 54.14416.79 * ALP D
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2.5 Mmol /L. 39.3374:8. 43 ** ’ NAG
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DU phenyl acetate 1. 0 #mol f. 39.81+9. 70 ** DU , 0. 250 mg I{'Ill DU
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