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A Study on the Protective Effects of Selenium on Acute Toxic Renal Damage Caused
by Cadmium Liu Aiping* » Zhao Jinyuan, Liu Yaning, et al.” Research Center of Oc-
cupational Medicine, Third Teaching Hospital of Beijing Medical University. 100083

Abstract  Protective effect of selenium on acute toxic renal damage caused by cadmium was
studied. Rats were injected simultaneously with a mixture of cadmium chloride 15 mol/kg and
mercaptoethanol 15#mol/kg intraperitoneally and sodium selenite 15/ mol/kg subcutaneously. Re-
sults showed that selenium could reduce the level of cadmium in renal cortex, decrease that of oxy—
gen free radicals in mitochondria and cytoplasm, antagonize the effect of cadmium on the content of
lipid peroxide in rat mitochondria, and increase the activity of GS H-Px significantly. Also, selenium

could improve the damage in renal function and ultrastructure caused by cadmium-

Key words Selenium, Toxic renal damage caused by cadmium, Oxygen freeradi—-
cal, Lipid peroxidation, Antagonism
()
> 1
1.1
. (CdCR, , )
(>4
) . (ME, Sigma , 100% )
E (Na2Se0s, ) )
° 1.2
’ ’ Wistar , 200~ 240¢g
( ( )
39370591) L2 5 .
: 100083
) ( ) 12



° 194° Chinese J Ind Med. Aug 1997, Vol. 10 No. 4

13 mol /kg 300 mol /kg 1.3.5 N
. KzL-1 (
1.2.3 3 , 15, )
CdCk (13 mol/kg) + ;
ME (300* mol/kg) , 1ml lem ,
Na2Se03 13 mol/kg ) 10 )
1.3 .
1.3.6 MDA
2 4 12 s MDA
. . 12 1.3.7 SOD
s 2.4 12 SOD
2. 5% s 1.3.8 GSH-Px DTNB
. HIT ACH-600A ©
; (o 1.4
, Foxbase
1.3.1 SAS
( 180-80) , 2
107, 5 2.1 ,
1.3.2
[7]0 1
1.3.3 ERM A Clncal (P <0.01), 1% ~
, . 5% ; ( );
1. 3.4
(g
1
( )
2 4 12
38, 470 5. 986 25. 918F 3. 060 24, 1875 4.999
ele ) 3 7455 1038 11 679+ 5.058 * 12 6465 4.95T
0. 294+ 0. 091 0. 259+ 0. 087 0. 289+ 0.056
(1 /mD 4,250 1. 870 7. 689+ 3. 080 * 6,048+ 2. 890 *
** p<0.001," p<0 0l
22 2
2 ) 2.3
s 12 2 4
(GFR) , ,

4 12 12



1997 10 4 195°
2 (x£ s)
( )
2 4 12
302015 3. 02£ 0. 15 3.02= 0.15
(mg /mgCr) 4,09t 2. 15 5. 89t 0.7 14.44 1.86°
3. 8H 0. %4 2.92+0.88 © 4.13+ 1.48 ©
GFR 0.9t 0. 59 0. 91 0. 59 0.9t 0.59
(ml/min) 0.7# 0. 53 0. 57 0. 36 0.2H 0.17
0. 48 0. 35 0. 45 0. 29 0.55 0.22
2046+ 249 2046 249 2046= 249
(mosm/kg HO0) 1339 151 1280+ 244~ 1045+ 174~
1550+ 150 221 580 1857 314 *
Ap<0 0528 p<0 001 * p<0.05** p<0 001
. 4 ) (3 4
( 3 4 2.6 N GSH-Px
2.4 MDA . GSH-Px
MDA ; GSH-Px
o MDA 4 5
, GSH-Px s
( 3 ( 3 4
25 . SOD 2.7
. SOD 2
5 N s 12
SOD ) N 9 M 9
SOD 4 ) 9 N
3 . MDA SOD GSH-Px (xts)
( )
2 4 12
( /(108 mgpr)]
9. 88 0. 05 9. 88+ 0. 05 9. 88+ 0. 05
13.70t 1. 1844 10. 39t 0. 55 14. 99t 2. 40~A48
8.5H 0. 29 * 9. 92+ 2. 41 14, 7TH 2. 39804
MDA (nM /mgpr)
0. 94 0. 04 0. 94+ 0. 04 0. 94 0. 04
1. 64= 0. 13°44 1. 54 0.33244 2 38k 0. 3P40
0.87 0. 18 * 0.89-0.15 ° 0. 93+ 0.29 *
SOD (NU /mgpr)
131. 45F 14. 26 131. 45t 14.26 131. 45+ 14. 26
30. 02 1. 04404 47. 80t 3. 1844 39. 65+ 3. 6144
34.26E 3. 95204 32 276 7.920848 37. 72E 6. 0PLL
GSH-Px [U/ (min® mgpr))
10.35= 1. 91 10. 355 1.91 10. 35 1. 91
5.00k 1. 0844 14 16E 2. 234 6 54k 1. 7P
6.28F 0. 8744 7. 94 2. 16 9. 03+ 1. 81

Ap<0.0528p<0 01,588 p <0.001;

** p<0.001



196° Chinese J Ind Med. Aug 1997, Vol. 10 No. 4
4 SOD  GSH-Px (xts)
( )
2 4 12
( / (108 mgpr)]
7.58 0. 63 7. 58 0. 63 7. 58 0. 63
13. 63E 3. 1004 12. 92 3.45°4 12. 70E 1. 7708
14.32+ 1. 26°44 6. 13 0.95°4 8 95k 0. 344
SOD (NU /mgpr)
241. 87+ 26. 51 241. 87+ 26. 51 241. 87+ 26. 51
138. 73 6. 157448 104. 99+ 9. 26~ 44 97. 8H- 16, 7844
148. 73 5. 8144 135. 861 9. 73 Ll = 151. 87 14, 24000+
GSH-Px (U/ (min® mgpr))
18.22+ 3. 22 18 22+ 3.22 18 22+ 3. 22
10. 93 1 8~ 12 84 2 602 11. 18t 2 42
10. 07+ 1. 632 8 99t 1. 144 12. 89t 1. 054
AP<0.0550P <0 01,584 P <0.001; ** P <0.001
: . . Se-Cd Ga
(51D
2 o
. . , GFR
3 5
. s 2
(38‘g/g ), 120 ~ 5270,
(12)
2 , Wahha 2 ,
(13)
) 2 2
, 4 , 12 ,
(12)
GFR , . =
. , SOD
GSH-Px , MDA Se—Cd s

GSH-Px



1997 10 4

(14]
, Rotruck "

2

GSH-Px
GSH-Px

GSH-Px

Px
GS H-Px
GSH-Px
GSH-Px
4

GSH-Px

GSH-Px

B

(* OH)

(15,14 i SOD
o Shinazu (7
1/3,

GSH-

B

(Rse RseSe)
mo g

P

, MDA

GSH-Px
MDA,

1 Shukla GS, et al. The present status of biological effects

10

11

12

14

15

16

17

° 197°

lead cadmium and

1984; 62 1015
Chen RW, et al. Affinity labelling studies with cadmium
J Reprod Fertility,

of toxic metals in the environment

man-ganese. Can J physiol pharmacol,

induced testicular injury in the rats.
1974, 38 293

Whanger PD. Selenium versus metal toxicity in animals,
in “ proc symposium selenium, Tellurium in the environ—
ment.” Industrial Health Foundation pittsburgh PA,
1976, 234.

Stove HD. Biliary excretion of cadmium by rats, effects of
zine, cadmium and selenium pretreatments. J Toxicol Env—
iron Health, 1976, 2 45

Sugawara N, et al. selenium protection against testicular

Lipid proxidation from cadmium. J Appl Biochem, 1984,
6 199

, 1990
Macar M, et al. Animprovement of the coomassie Blue
dye binding method allwoing and equal sensitivity to vari—

ous proteins application to cerebrspinal flud  Clinica

Chemica Acta, 1982, 122 93
> : s 19230.
’ , 1987, 16 (4): 29
: 1992, 19 (2): 76

, 1996, 25 (1): 32
Wahha ZZ, et al- Protectiv e effects of selenium on cad mi—

um toxicity in rats 1le of altered toxicokinetics and

metallo thionein. J Toxicol Environ Health, 1993, 38
(2): 171
s , 1994, 28 (2): 97
Ro truck JT, et al- Seleniumi biochemical role as a compo—
nent of glutathione peroxidase. Science, 1973, 179 588
.. 03 s
, 1994 10 (1): 63
, 194, 10 (2): 305
Shinazu F, et al. Selenamino acids as radiation protectors
invitro. Radiation Res, 1964, 23 210
, 1987, 2 59
( ¢ 1996-10-10 1997-02-27)



