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Experimental study on the effect of glutathione and taurine on acute nephrotoxicity caused by mercury
YU Jia-ming, XU Zhaofa, YANG Jing-hua, YIN Zhong-wei, SUN Wei LI Jing
(School of Public Health, China Medical University, Shenyang 110001,  China)

Abstract: Objective To study the effects of glutathione (GSH) and taurine on acute nephwtoxicity caused by mercury (Hg).
Method Thitty-two Wistar mats were randomly divided into four groups. Contwl rats were given subcutaneous injections with 0. 9%
saline. Ras in mercuric chlonde (HgCly) gmoup were subcutaneously injected with 2 5 mg/ kg HeCl,. Other two rat groups were
pretreated with 3 mmol/' kg GSH and 4 mmol/kg taurine, respectively and two hours later injected subcutaneously with 2 5 mg/ kg
HgCl. Urine activities of NAG, ALP, LDH, urine protein and mercuty levels were detemnined.  Serum level of BUN and content of
mercuty in the renal cortex of rats were measured. Result As compared with the controls urine activities of NAG, ALP, LDH,
utine pwotein and mercury levels  semum level of BUN and content of mercury in the renal cortex in the rats with 2 5 mg/ kg HgCl, all
increased significantly. Urine activities of NAG and ALP, urine level of potein and seum level of BUN decreased significantly in the
rats pretreated with GSH and tawine, as compared with those injected with mercury alone. Urine level of mercury in the GSH group was
senificantly lower than that in the mercury group. As compared with the mercury group, urine level of mercury in the rats with taurine
and content of mercury in the renal cortex in the rats with GSH and taunine all had no significant difference. Conclusion Pretreated
with GSH and taurine had certain pmotection against acute nephrotoxicity caused by mercury.

Key words: Glutathione (GSH); Taurine; Mercuty; Nephmtoxicity

. 1
t 11
, (23, Wistar 32,
431 GSH (150£10) g . 7 d
> LPO, H>0,. *OH 4 8 . 1 s 2
(Taurine, Tau) s s 3 GSH+HgClL, 4 +HeCl,
5ml/kg 09% s
tor, . 25mg kg HgCh . GSH
, HeChL  2h 3 mmol/ kg  GSH 4 mmol/ kg
. > 12h ,
NAG. ATP  IDH , . ; 48h
: 2003—07—22; : 2003— 11— 08 BUN

(1969—), , . s ’ ’ ’



° 90 ° 2004 4 2 Chinese J Ind Med Apr 2004, Vol. 17 No. 2
1.2 3
NAG Ul AIP . 85%
(8], IDH 2 4 91, (4 )
(o, ) ALY ,
[11 , _ [12 , s NAG .
03, ALP, IDH
=+ . SPSSI0 O . .
(ANOVA) , s s
0 (Newman-Kenls) . tr, ;
2 BUN .
21 GSH NAG.ALP LDH GSH o GSH
HeCl NAG . ALP. IDH )
. GSH ., NAG AIP , (8, . 3mmo/kg GSH ,
GSH ; HeClo s ILDH NAG. ALP . BUN ;
GSH s . 1. LDH . GSH
1 NAG. AIP  LDH (xt9 HE Hg' ' -GSH ;
UgCr HgH 3 GSH
NAG ALP LDH ’ .
43 65+3 26 2% 52+5 28 0.85+0 4 GSH
He (L 674 524205 95°° 1117. 34388 12** 47 07+12 54° B-
GSH+ HeCly 71 66+24 33 8 13+41.98 6.88+2 9 . Venola . ,
+HeCl 125 7143792 48 624248 59 93 75419 99 (o ,
A ., P<<0.05 AA ., P<0 0l I[(AnglD
Hg » PO0S; Hg . P<0.01 -1(PAFD 2,
2.2 GSH BUN 4 mmol/ kg . NAG. ALP
HgCl» BUN .
. GSH . BUN , .
HeCL BUN
2 L1 ; [
2 BUN (xts . 2002, 29 (D). 47-48.
(g € BUN (ool L [2] Lnd BO, Miller DM, Woods JS. Studies on Hg ( II) -induced H,0,
07740 14 154840 & formation and oxidative stress in vivo and in vitro in rat kidney mitochondria
HeCly 16 4026 34 357815 A2 [J]. Biochan Phamacol 1993 (45); 2017-2024.
GSH+ HeCla 13040, B 16 4741 46 [3] Shinojo N, Kumagai Y, Nagafune J. Difference between kidney and liver
-+ HgCl, 25340 A M 4244 4 in decreased manganese superoxide dismutase activity caused by exposure of
AA . P< 0.0l He . P<0.05 mice tomercwric chbride [ J] . Arch Toxiol 2002 76 (7); 383-387.
He . P<ool [4 Ahn CB Somg CH, Kim WH, et al. Effects of Juglans sinemsis Dode
23 GSH He He extract and antioxidant on mercury dloride-induced acute remal failure in
CSH HeCl, rabbits [ J] . J Ethnopharmacol. 2002 82 (1): 4549.
[ 5] Alo ME. Morandini F, Bettoni F, et al. Antioxidant potential and gap
- osH He junction mediated intercellubr communication as eatly biological markers of
’ ’ 3 _ mercuric chloride toxicity in the MDCK cell line [ J] . Toxicol In Vitro,
3 Hg Hg (xEs) 2002, 16 (), 457-465.
Hg (Mmol/g Cr) Hg (Mg/g) [q ; , , Heymann
3.3340. 70 0 88+0.04 [J- » 2000, 39 (7). 486-487.
Hgdl, 57 9416 17°° 8.51+4 9% (7 . N BD
GSH+ HeCl, 20 0+4. 14 71. 284 03 1. ., 1983 6, 28.
+ HeCl, 36 0+14 & 58 75+9 33 (8 . v i X i
AA . P<00l Hg . P<0.05 0. . 1982, 5 308.



2004 4 17 2 Chinese J Ind Med Apr 2004, Vol. 17 No. 2 91 -

. [J. , 1992, 10 (4). 273-275.
[M]. : , 1980. 237-239. [ 16] . [y , 1984,
Bradford MM. A rapid and sensitive method for the quantitation of 11 (4): 193.
microgram quantities of protein utilizing the principle of protein dye [ 17] Price RG. Urinay emzymes, nephrotoxicity and renal diseases [ J] .
binding. [J] . Analytical Biochemistty, 1976, 72 248 254. Toxicology, 1982, 23 99-101.
[M] . : [ 1§ Zalips RK, Lash LH. Depletion of glitathione in the kidney and the renal
, 1981. 417. disposition of adminigered inorganic mercury [ J] . Drug Metab Dispos,
. [ M] . : , 2000. 197, 25 (4): 516523,
324-325. [ 19] Vermla D, Berolotto MB, Villaggio B, et al. Taurine prevents
s s . . apoptosis induced by high ambient glucose in human tubule renal cells
— [J. , 1990, [J]. JlInvestg Med 2002, 50 (6). 443-451.
16 (4. 237-238 [ 20 s , . -1
) (M. , 1999, 230. (1. . 2000,
, s s . Hg(Cl 39 (4): 239-241.

iHE S YOI DD b o S A = 2 (RSN A vt ik

*@‘ﬂiﬂ‘a 'fr/f}#ijia ?,ﬁ’;’ﬁ%, ‘T-/fiﬂﬂa ;f/J‘ }%9 ? B%

( s 110001)
Vit C Vit E . Wistar 6 s
, VitC. Vit E . 12 h 12 h , s ,
, N- BD (NAG) . CAIP). (LDH)
(BUN) . . s
s NAG. ALP. IDH . BUN . Vit C Vit E
s NAG. AIP , LDH
BUN , Vit C . VitC Vit E
G Es
R135 13 : A : 1002— 221X(2004) 02— 0091— 03

Experimental study on effects of vitamin C and vitamin E on the acute nephrotoxicity of mercury
YANG Jing-hua, XU Zhao-fa, YIN Zhong-wei, YU Jiaming SUN Wei LI Jing
(Department of Environmental Health, ~School of Public Health, China Medical University, Shenyang 110001,  China)

Abstract: Objective To study the effects of Vit C and Vit E on the acute nephrotoxicity caused by mercury. Method Wistar
rats were divided into four groups randomly, i e., controlgroup Hg exposed group (including mild exposures middle exposure and
high exposure three subgroups), Vit C treament group and Vit E teatment group. At 12th hour after last mercury exposure, the
animals were held in metabolic cages for 12 hours collected the urine, liver, renal cortex and blood samples for the measirement of
Hg contents in live, renal cortex and urine; the urinary activities of N-acetylB-D-glucosaminidase (NAG), alkaline phosphatase
(ALP), lactic dehydrogenase (IDH); the urinaty levels of protein and the blood urea nitrogen (BUN). Result The Hg contents of
liver, renal cottex and unne, the unnary activities of NAG, AIP, IDH, the udnary level of potein and BUN content in high
exposure subgroup were all significantly higher than that of control group and the Hg content in renal coitex was higher than that in
liver. The results also showed that the Hg contents in liver, tenal cortex and urne in Vit C group and Vit E group were all significantly
increased as companng with those of contwol, while the urinary activities of NAG, ALP and IDH, the urinary protein level and BUN in
Vit C and Vit E groups were also significantly lower than that of high exposure subgroup. Condusion Vit C and Vit E have an
antagonistic effect on the acute nephrotoxicity of mercury.

Key words: Vitamin C; Vitamin E; mercury (Hg); Nephmwtoxicity

: 2003—07—23; : 2003— B— 15
(1977—). s . .



