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Abstract

Mercuric chloride, inorganic compound, is one of the most important drugs that has
been used in the field of argriculture, antisyphilitica and anticeptics, but it is not used
clinically at present. We have studied the effect of testosterone on the mercuric chloride-
induced nephrotoxicity. Renal lipid peroxide concentration of male rat treated with mer-
curic chloride was significantly increased in comparison with that of the female rat, it
showed similar effects on testosterone pretreatment. Changes in renal catalase and gluta-
thione peroxidase activities were not siginificantly different in testosterone-treated groups.
But, renal xanthine oxidase and aldehyde oxidase activities of testrosterone-treated group
given mercuric chloride significantly increased in comparison with that of the testoste-
rone-treated alone. Animals treated with testosterone prior to mercuric chloride showed
more severe damage on histological observations than those treated with testosterone
only. Consequently, we suggest that the mercuric chloride-induced nephrotoxicity might
be renal lipid peroxide generating enzyme system by testosterone.

Key words ! mercuric chloride, testosterone, lipid peroxide, xanthine oxidase, aldehyde
oxidase.
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B oojsr FEALA AT 2UoF ASE 9
W 711748 100~1509 W29l Sprangue-Dawley
A HAE AMSsHAY. %2 Fo= Knoyan
et. al(1982) 8] o #3k 30pmol/kg S 33}
FAREG oM, 19y AdHEe T4 FE keta-
mine ; acepromazine ; xylazine(3:2: 1)=® v}
& 5 MEse 13g st A g tes-
tosterone A7} FE3] A AH Y} WolA= 2
3= $oll(Kalia, 1982) testosterone propionate 50mg
kg LFAN HEste] AY FE FEY testo-
sterone ¥57F FAEH T ¥ AMRsIEon
TES AY UAIES B 3 AN F
Hol A3t

fud

2.2 AA MF L 54 =X

EBES COE /MEA vpHA7 3 ER yEy
& ubeh Asta B3 g ool A ol e A e
Rom, =g AFS AFdte] 240 AL A
Astar ofxz Heol o sjet olB AL AAT F
0.IM sodium phosphate ¢+ (pH 7.4) 10% 4l
zc} HAAS 5] lipid peroxides &35k,
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”Q% Telste] A HAo ALflo® AHRE
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2.3 Lipid peroxide2| =X

Ohkawa et. al. (1979)°l #3le] Z4 sk} 10
% M atdd 04méol) 81% sodium dodecyl sul-
fate 0.2m¢, 20% acetate buffer(pH 3.5) 1.5m¢2}
Whehe] A0 5 0.8% thiobarbituric acid 1.5mé%:
7dEE - 95T oAl 1AIRE Eok Bk A7) 3 Al Lo
4 n-BuOH : ryndme(lSi 1) 5.0me i Hvhstel
& 410 % & 49 n-BuOH : Pyridine & 33}
of w4 532nmoll 4] T M 248 uhe B
el sl L ey M4 199 malondialde-

hyde n mole= 3 A]&F5]cH

24 3 BN 5N

Xanthine oxidase €4 =4S Strip and Della
Corte(1969) ¢ <=3l 0.IM potassium phosphate
buffer(pH 7.5)°1 7] &<l xanthine sodium¥ & 4
W AR £EAQ NADE 7lsle] 37CeA] wr
SAI7 by 20% trichloroacetic acidE 7}3to] )

WAIFIAL NS A3 & AAE uric acid9)
BeE A 292nmol M 23] xanthine de-
hydrogenase®} xanthine oxidase &4 %2} o =z
3L, NADE # whgol Fold AAMH uric
acid®l %<& 34 292nmel M 212 & xanthine
oxidase® FHEE ARt G40 ST
129 Imge] wabde] WAAIZ uric acid®] #4<
n mole® YERNSITE Aldehyde oxidase B4 =
42 Rajagopalan et. al.(1969)ol =3t 0.1M po-
rassium phosphate buffer(pH 7.5) 7]2 ¢l NMN
(n-1-methylnicotin- amide chloride)$} & Ao4 S
7hef wk2-A171 & A B2l 2-pyridone S T4 300
nmel A FFE) WMeE 9ja HaMe Fa &
Q=S MY 54 g4EE B9 ng pro-
teino] A A3t 2-pyridoned n moleZ A5+
t}. Catalase2] B4 4L Aebi(1974) 0] #3) 50
mM potassium phosphate buffer(pH 6.8) 7]
2 HOoF Eads 45}‘4 WA ohg
240nmel A H.0,9 S8 % HstE olu 23 &3
A (Ez=0.041mM 1cm“‘)‘ ol-gste Aio
A bgstgo 4o FAMEE Bw imgol
cob o] FaiAIZl H,0,2] %2 pmoles® A&}
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%t} Glutathione peroxidase ¥4 %782 Paglia
and Valentine(1967)9] &3 hydrogen peroxidase

£ glutathione©] ¥F¥ 0.1mM tris buffer(pH
7.2) ZFold AAYAH AT old AAHE
oxidized glutathione2 NADPHS} ®F3-A1A M4
® NADP'9 3 5& 340nmol A ¢lof 1 848&
APy a ok

’ﬂ%% %3] 10% buffered neutral forma-
& A8k 60% 1A 100% al-
2 ©38le parafinell Ewjsia
blockZ WHE th3- ©] blockE rotary microtomes
ALE-3le] 4pme] FAZ 23 HHE TE he-
matoxylin-eosin(Degertekin et. al, 1986) 2%
Mgk o AFstrt

2.6 CHHE M2t 31 A4 Hel

Lowry et. al.(1951)°] 2J3}l bovine serum albu-
ming XFFO 2 3l AFstdom dF Ao
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Table 1 Renal ”lpld peroxnde formation in rats given mercurlc chlorlde treatment

___Normal
Female 1451+ 1.21¢
Ma}e - 14 72+ L 13a

 MC % of Normal _
17.19+ 2.37*" 18.5
24 60+ 1 61¢ - 69.4

Rats received mercuric chloride(MC, SOumole/kg, subcutaneous m]ectlon) once a day

and decapitated 24hr after last dose. The assay procedure was described in the experime-

ntal method. Values are mean+ S. D.(n=8). Values followed by the same letter are not

significantly different(p<0.05). * ; Content of malondialdehyde n moles/g of tissues.

3.2 Testosterone XX(2| & &% So{of o|3t Al
Zt lipid peroxide &gk Hix

%9 FoAd it AF =R AF it
gho} o] AN AAFA YEIUYE HS
#Hate Q19 Hoz HAH/S Y HHoz 1
3 &S F o testosteroned BN E YF
A3 H2igt AP testosterone A F- HFLS
T3t AZ3F lipid peroxide &< Hlw

k

% 4 Ho] Fig 10]t}.

Propyrene glycol WS %98 2T malon-
dialdehyde ¥ %@°] 13.32+ 0.25umole/g tissue$! tl
H] 8} testosterone W= FolF M 1327+ 0.12
umole/g tissue®EA HTIE Fo] AU tes-
tosterone? $&E& T FolME 2014+ 057
umole/g tissue A 2ol $38& o438 13.30
* 0.27mole/g tissue XU} °F 514% 2] A 237

=

& malondialdehyde %3Fe] @ A3}A4 &715 9ot
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Fig. 1. Effect of testosterone on the kidney lipid
peroxide formation in mercuric chloride-
treated rats. Rats were intraperitoneally
injected testosterone propionate(T, 50mg/
kg) and propyrene glycol(PG) daily for
seven days, and killed 24hr after mercuric
chloride(MC, 30umole/kg,
injection) treatment. The assay procedure

subcutaneous

was described in the experimental me-
thods. Values are meantS. D.(n=8).
* 5 p<0.05
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aldehyde oxidase

Propyrene glycol™} testosterone 743t F o gl
ATl A7 3¢ EAWE FARA A%
% xanthine oxidase % aldehyde oxidase &4 ¥
%% Table 2] JeRYt)

Propyrene glycolS F% th2T9 &
I 18-S A3 testosteroneiHS Ko
T2 xanthine oxidase®] &/do] 2+
g 3ol gl 2oL}, testosteroned
€ F93 FAXAE testosterone
°F 153% 2 A Al A<
2t} 3, propyrene glycols o & £33 %
o3t FolME MoE HJ3Fo] UL

Aldehyde oxidase®] ¥4 ®Fo|A % xanthine
oxidase &4 HEI KA

3.4 AlZ catalase 2! glutathione peroxidase &

A

o

N

ol HE

71

Ae Ao r & A7 ° testos-
terone propionate?} propyrene glycol-& # 3 &]3}
o $%L Fo3 & A F catalase 2 gluta-
thione peroxide ¥4 W% & #23 4 A o] Table

)

3 224 mitochondrial catalase =

4y 58

hydrogen pe-
roxide® 7]AZ o]83}3l selenium dependent

Table 2 Effect of testosterone on the renal cytosolic xanthine oxidase(X0) and aldehyde

oxidase(AO) activities in mercuric chloride- treated rats

X0 actmty % of
Group (uric acid n moles/ control
/mg protem/mm)
PG 086+005 100
PG+MC 0.90+ 0.31° 105
T 0.85+ 0.07* 99
T+MC 2.18x0. 24h 253

Rats were intraperitoneally injected testosterone proplonate(T 50mg/ kq) and propyrene

AO activity % of
(2-pyridone n moles/ control
_/mg protein/min)
1326+ 079 100
13.88+ 0.96° 105
14.67+ 1.06° 111
26 19+ 2 16° 198

glycol(PG) daily for seven day, and decapitated 24hr after mercuric chloride(MC, 30

umole/kg, subcutaneous injection) treatment. The assay procedure was described in the

experimental methods. .Values are mean S.D.(n=8), means followed by the same letter

are not significantly different.(p<0.05).



glutathione peroxidase?] ¥4-& ®lu, #zg &
3} propyrene glycol &% ¥ :TLJJ' testosterone

Table 3 Influence of testosterone on the kidney mitochondrial catalase and cytosolic se-

lenium dependent glutathione peroxidase activities in mercuric chloride-treated

rats"?
Catalase Glutathione peroxidase
Groups (H;0; decreaded pmoles/  (NADPH oxidized umoles/
mg protein/min) mg_protein/min)
PG 306014 2854£366%
PG+MC 3131 0.12 287.91 5.96
T 310+ 011 2734+ 632
T+ Mg 326+ 0.12 294 8+ 7.99

1) Mean* SD.(n=8)

2) Rats were intraperitoneally injected testosterone propionate(T, 50mg/kg) and propy-
rene glycol(PG) daily for seven day, and decapitated 24hr after mercuric chloride(MC,
30umole/kg, subcutaneous injection) treatment.

3) N. S.; not significant.

3.6 HE testosterone &2t 3}

—

3%94 testosterone ¥ Z WA HY AP
2 2R3 A7) Table 4 olch A 2(sex diffe-
rence)oll W& %9 2 54 Ado] FA4H 2
N9 JAT A9 BF testosterone FEF ofH

FFol Aerhe #Ag d7, B A e vhgt
ol A4 3239 testosterone@F-S 2.06+ 0.15ng/
nf, 1¥E AFY o propyrene glycol & F
o3t & B testosterone - 0.12+ 0.02ng/me,
18H7 F testosterone 747 FAME £ 1.83
10.38ng/mO. 2 A4 279 HF testosterone s}
Fol fAMstA )

Table 4 Changes of blood testosterone concentration in normal, ligation and testosterone-

treated rats

Testosterone concentration o 70f
Groups
o (ng/mé) . Intast
Intact 2.06x0.15 100
Ligation 0.12+ 0.02 6
- ngatlon + T,, - 1. 83+ 0 38 89

Rats were intraperitoneally mjected testosterone proplonate(T 50mg/kg) daily for seven
days, and decapltated 24hr after the last dose. The assay procedure was described in the

experimental methods. Values are mean S.D.(n=6), means followed by the same letter
are not significantly differeni(p<0.05).
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Testosterone® propyrene glycols 43 &
=2d3t & 4z £33 FAstRA A
wsto] ojujd FFL v A=stE BT @
oA Wi AEF A4#o] Fig 20/t

agea Uehte vheh el ngg ZAAs
propyrene glycol¥} testosterones @& F
(Fig. 2-AB)< tubular cell 2 7]&} F¥ ZHo]

H

143 HE Y

A HZEFE3 glon propyrene glycoldl 5E&
=4 2o F(Fig.2-C)E propyrene glycol ¥
g gAEHA AlzAo] BEELS #AY & UUTh
22U testosteroneS HA 3 oAz A4
HES 3 F 553 L F4% #(Fig2—-D)& tu-
bular celle] FArEo] F=H =& ¥ = g
o ZAWY bleeding® FAT 4 AU 2T testo-
sterone ©% FAFolAM B £ v T Ax

4o uE AHe HAE 5 YUTHFig2)

T

Fig. 2. Histological appearance of the kidney tissue in rat(Hematoxylin and eosin,

magnification, X 200).

A ! Kidney section from ligation rat. The renal structure is essentially nor-

mal. T : Tubular cell, B : kidney section from testosterone-pretreated on liga-

tion rat. The renal structure is similary to ligation rat. C: Kidney section

from mercuric chloride-treated on ligation rat. The renal structure is similar

to ligation rat. D : Kidney section from testosterone and mercuric chloride-

treated on ligation rat. The renal structure showed almost complete necrosis

of the proximal convoluted tubular cells.

Rats were intraperitoneally injected testosterone propionate(50mg/kg) and

propyrene glycol daily for seven dats, and decapitated 24hr after mercuric ch-

loride(30umole/kg) treatment. The assay procedure was described inthe ex-

perimental ; methods.
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A4S faH(Verity and Brown,
HEH EUHFERA Ef T2
o] A A FHH 29 A=de Y
715 olde zHdtia €A UArHMaber,
1976 ; Kirshbaum, et. al, 1980). $2° 23]
e F4 AL A s et THAEY,
E79% B2 f7) 829 A F4o oo
A7) s AEe wlM Fx32Q W3 Hauy
I QltH(Wolfert, et. al., 1987 : Ruegg, et. al, 19
88).

B Ago M= AR 7lFdd vlA= FEE] A
A7F epdthal B s Qe JE ARbete &
& FoAstar Ao Xl o A%
A A9 TG HAshe 9 ol2d g0
3289 testosteroned] B RHE HAIY B
o2 4oz HAY TEY 1S LG F
testosteroneS Fo{3tiA SF FojAle g3
vl #zatg .

37 od EHE XS B2 F79 xenobio-
ticsE2 MXete] BX3 Aatg HAksAA gt
of &£4g Fol FAAYS WA EZ S4HE A
2 7]# ©HGroot and Noll, 198). 18122 =4t
3 A2 A4 A= 54 49 48 d¥%e
g2 de) o)&HT h(Galeotti, et. al, 19
84 ; Cavaliers and Regan, 1985). Xenobiotics %%t
otve} Aol 44 (homeostasis) XA 24
A fFeaEe AR S54 B 9t Jeid
Holg} AztsjojA] = wate] Auk HA4 P 423
o) WA Ao z]Ae) #iks} dhg-o] Fria
B 51(Rowry and Halliwell, 1983 Halliwell and
Gutteridge, 1984 ; Harmam, 1984) ¥ ojx|x glt},
o]t XA Hatzl BAHY 559 HAE FTE
2o g ¢ £H +F& FAnA AF A2
sl gake BEAF A FF R w£FAA
Edazba=d

ojg} e A XA ¥Hatst FF W3l @A
Hoe 2RAFNA AL A5 vyehue Zol &
A 3289 testosteronedl 2|3 HUZE FTE
BERoR HNY FEo 1S ARSI testoste-

o

1

B oZ gm

rone propionate® YFY3F B FARSIA <
AHez £3E HEIAN AF A A Hikste 3
FS A2 A 8L AT FRO= o 514
%9 SV BEQvh Bt Ao AAde €49
A9l superoxide radicals®] AL F¢Ho
2 3o AEe d¥9 A4 o] oEstn
AcH(Bus and Gibson, 1979). AWl A& 4t
32 sl 548 dovie FFolA Uk
S 2 free radicalo] S} L&A 9, free
radical®] generating & 4A 2+ cytochrome P-
450 monooxygenase, xanthine oxidase % aldeh-
yde oxidase 5] €&Jx glth. £3] xanthine oxi-
dases= Aol A - D-typeo 2 FEA 3t} o
o el Aegtd 2ol s AH O-typel2 3
AS doA O-type? xanthine oxidase’} {hA
radical & A4 A17)7] & D-typeoll 4] O-type
o2 AHo| free radical A T a%le
2 Z8gtn delx Ut Waud and Rajagepa-
lan, 1976-Battelli, 1980-Ress, et. al, 1985). ¥ <
Fo e %ol AzxFdAM A& HiE Yo
A 54 DEss g FAY Rl BHoR
+= xanthine oxidase % aldehyde oxidased] &4
Wl YA T=E< testosteroned] ZEE& vl
AESHTE 18-S AATd FoAHEL] testoste-
rones T3 538 FAT H oA g
xanthine oxidase &4°] Ad =AY A3
Z71E 3 dle ™ aldehyde oxidase? Z$o%
testosterone 9] 2 xanthine oxidase®} #A}3}Al
FIMH = AR njRoejrol Ao &7 59
FoAZX AxA F st A F ggo] w3 A
A& F7tEe AL testosteroneo] AF Z 3
oAl o8 free radical A AAAZF Folx
xanthine oxidase$} aldehyde oxidase 84-& &%
Fozi £4L LIANE Heg Ay, L
FHolA AAE free radicaldE M=o T3
AAEE catalase L glutathione peroxidase 59
A7 AAE BEdA gde RS F 48 A
% tH(Reddy, et. al., 1981 ; Kossydhi and Usui, 19
82 : Reinke, et. al, 1986). ©]o| scavenger enz-
yme?Q! catalase®} glutathione peroxidaseE th’d o
2 3} testosterone? TS FH3} B ZHi}

o
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catalased] &AL olF# JFE FA @
glutathione peroxidase®] &4 testosterone ¥
3T $3e 5o FolM o RAEHL U A%
(Kim et. al, 1993)& 4% c% } Aot F
g8 &4 A el A g J o2 Hof &
Ao 24 A¥z A4 F 3o LJr o] EAo of
st gow oS e At ol FeolAokd
Aoz A7) 5 testosteroned FLE F%
slo] B 33} testosterone?) Fxoll WA st 2174
EMO‘ 27}5] Q= AL }\]xc}- zﬂg/]—;& ur];,j,o“
e A A3 Jepgfick oo U4 4
sl 2 o) 5% 93 FRye A%
dFHHE 2FNA F3E G 5§
2190 testosteroneol o#} ¥ o]
A fEe XA Hita 4 FAQl A4
xanthine oxidase ¥ aldehyde oxidase’} 52 ¥
g Aoz Algdrh
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Aatof ot $39 NEA FIh7F ojudt 7]
of 2J3te] vEh e 7HE BEE SR At
9% ¥ B £ uyS ZA3A testoste-
ronep EO:’?S}OE] o]_r]moi )\4113:1. 1:5],
AES A9 ogy 2o A25 AUt

A4 b & Al 5 & FAdnM x4 F
2 E£FHAM FNERLY tes-
tosterone] ¥ 4] propyrene glycol & F 5.t}
HE dAsA bk A wabste] Aol
#od3l= xanthine oxidase$} aldehyde oxidase®]
G4 2 testosterone?) Fo1F FF FAToA F
7FE1 Q2.7 catalase ¥ glutathione peroxide 24
oﬂ% t{gr/}_%_ oga;ko] glo%otq /\]7(]—_,] t‘sﬂg}]s}-ﬂ
AAL A S testosterone 28 Ax 8] 3HiL FE-2
o Fojal AEAdol EHABA vEhtLL S
o o] W % testosterone FE7F A EA F
7¥9‘Q o5 olodnh oo Ay HMZA 3
o) AmA Fuhe AR A4 #Aatst 44 474
generating enzyme system®) 3/ 21 testo-

steroneo] Tojdtod vtehubis dyte AYzbelch

lipid peroxide 33k

Aei, A, 1974, Catalase in methods of enzymatic
analysis(H. U. Bergmeyer, eds), Academic
Press, N. Y., 2, 673-684.

Balar. J. G., Enaleus, H. L. and Trotman, A. F,
1976, Comprehensive in organic chemistry, 3,
191-196.

Battelli, M.G., 1980, Enzymatic conversion of rat
liver xanthine oxidase from dehydrogenase to
oxidase, FEBS Letters, 113, 47-53.

Bus, J. S. and Gibson, J. E, m 1979, Lipid peoro-
xidation and its role in toxicology, Elsevier
press, Review in biochemical toxicology, 125-
130.

Cavaliers, E. and Regan, E., 1985, Role of radicals
in aromatic hydrocarbon carcinogeneis, Envi-
ron. Health. Persp., 64, 69-75.

Cohen, G. M. and Mannering, G. J.,, 1974, Sex-de-
pendent differences in drug metabolism in
the rat, Drug. Meta., Dispo., 2(3), 285-294.

Degertekin, H,. Akdamar, K,. Yates, R, Chem, 1,
Ertan, A. and Vaupel, R., 1986, Light and ele-
ctron microscopic studies of diet induced he-
patic changes in mice, Acta, Anat., 125, 174~
179.

Galeotti, T., Cavatorta, P, Borrello, S. and Zan-
noni, C, 1984, Lipid peroxidatin and fluidity
of plasma membrane from rat liber, FEBS
Letter, 169, 169-173.

Groot, D. H. and Noll, T., 1988, The role of phy-
siological oxigen in lipid peroxisatin, Chem.
Phys. Lipid, 44, 187-192.

Halliwell, B. and Gutteridge, J. M. C., 1984, Lipid
peroxidation, free radicals, cell damage and
antioxidant therapy, Lancet, 1, 1396-1401.

Kalra, S. P. and Kalra, P. S,, 1982, Discrimanative
effects of testosterone on hypothalamic lutei-

nizing hormone releasing hormone levels and



Testosterone®] 2§ %9

luteilnizing hormone secretion in castrated
male rats © Analysis of dose and duratin cha-
racteristics, Endocrinology, 111, 24-28.

Harmam, D., 1984, free radical theory fo ageing,
Age, 7, 111-117.

Kim, H. Y, Kim, D. H. and Choi, J. W., 1993,
Study on the nephrotoxicity of mercuric chlo-
ride in sex-difference, J. Env. Sci.&Tech.
Res., Proceeding on publliched data.

Kirshbaum, B. B., Sprinkle, F. M. and Oken, D.
E., 1980, Renal function and mercury level in
rats with mercuric chloride nephrotoxicity,
Nephron, 26, 28-35.

Kitagawa, H., Fujita, S., Suzuki, T. and Kitani, K.,
1985, Disappearance of sex difference in rat
liver drug metabolism in old age, Biochem,
Pharmacol., 34(4), 579-580.

Klaassen, C. D., Amdur, M. O. and Doull, J., 1991,
Casarett and doull’s Toxicology, Pergamon
Press, Inc. 4th Ed., 646-651.

Knoyan, G. E., Bulger, R. G. and Dobyan, D. C,,
1982, Mercuric chloride-induced acute renal
failure in the rat. Lab. Invest, 46(6), 613-
617.

Kobsydhi, Y and Usui, T., 1982, Lipid peroxida-
tion in hemolysate of rabbit erythrocytes,
Biochem. Biophys. Res. Commun., 105, 537-
545.

Li, J-L, m Okada, S., Hamazaki, S., Deug, I-L. and
Midorikawa, O., 1988, Sex differences in fer-
ric nitrilotriacetate-ilnduced lipid peroxidation
and nephrotoxicity in mice, Biochem. Bio-
phys. Acta., 963, 82-85.

Lowry, H. O, Rosebrough, N. J,, Farr, A. L. and
Randall, R. J, 1951, Protein measurement
with folin phenol reagent, J. Biol. Chem., 193,
265-275.

Maher, J. F, 1976, Toxic nephropathy, in B. M.
Brenner and F. C, Rector(Eds.). The kidney,
Saunders, N. P, 1355-1375.

Narimatsu, S, Watanabe, K., Yamamoto, 1. and
Yoshimura, H. 1991, Sex dilfference in the

NEAY frgel g AT 59

oxidative metabolism of A°-terahydrocamabi-
nol in the rat, Biochem. Pharmacol, 41(8],
1187-1191.

Ohkawa, H., Ohishi, N. and Yaki, K., 1979, Assay
for lipid peroxide in animal tissues by thio-
barbituric acid reaction, Anal. Biochem., 95,
351-358.

Okada, S., Hamazaki, S., Ebina, Y., Fujioka, M.
and Midorikawa, O., 1983, In structure and
function of iron storage and transport pro-
teins, Elsevier, N.Y.,, 473-475.

Paglia, E. D. and Valentine, W. N., 1967, Studies
on the quantitative and qualitice characteriza-
tion of erythrocytes glutathione peroxidase, J.
Lab. Clin. Med., 70, 158-169.

Rajagopalan, K. V., Fridovich, . and Handler, P.,
1962, Hepatic aldehyde oxidase, J. Biol
Chem., 237, 922-928.

Reddy, C. C, Tu, C. P. D, Burgess, J. R., Scholz,
R. W. and Massaro E. J., 1981, Evidence for
the occurrence of selenium-ndependent glu-
tathione peroxisase activity in rat liver mic-
rosome, Biochem, Biophys. Res. Commun.,
101, 970-978.

Reinke, L. A, Meyer, M. J. and Notley, K. A,
1986, Diminished rates of glucuronidation and
sulfation in perfused rat liver after chronic
ethanol administration, Biochem. Pharmacol.,
35, 439-451.

Ress, D., Cotgreave, I. and Moldeus, P., 1985, The
interaction of reduced glutathione with active
oxygen species generated by xanthine oxi-
dase catalysed metabolism of xanthine, Bio-
chem. Biophys. Acta., 341, 278-285.

Rowry, D. A. and Halliwell, B, 1983, Free radicals
relevant to the pathology of rheumatoid di-
sease, Clin. Sci,, 64, 649-653.

Ruegg, C. E,, Gandolfi, A. J., Nage, R. B. and Bre-
ndel, K., 1988, Defferential patterns of injury
to the proximal tubule of renal cortical slices
followting in vitro exposure to mercuric chlo-
ride, potassium dichlromate or hydroxic con-



60 43 -8

ditions, Toxical. Appl. Pharmacol., 90, 26-2.

Stacoy, N. H. and Kappus, H., 1982, Cellular toxi-
city and lipid peroxidation in response to
mercury, Toxicol, Appl. Pharmacol., 63, 29-35.

Stauber, R. E., Rosenblum, E., Eagon, P. K., Gava-
ler, J. S. and Van Theil, D.H,, 1991, The ef-
fect of portal-system shunting on hepatic sex
hormone receptors in male rats, Gastroente-
rology, 100(1), 168-174.

Stripe, F. and Della Corte, E., 1969, The regulatin
of rat liver xanthine oxidase. Conversion in
vitro of the enzyme activity from dehydroge-
nase(Type D) to oxidase(Type O), ]. Biol.

L.
T

7&

CERE R

Chem., 244, 3855-3863.

Verity, M. A. and Brown, W. J.,, 1970, Hg**-indu-
ced kidney necrosis, Am. J. Pathol., 61, 57-62.

Waud, W. R. and Rajagepalan, K. V., 1976, Purifi-
cation and properties of the NAD*-dependent
and O, dependent forms of rat liver xanthine
dehydrogenase, Arch. Biochem. Biophys., 172,
354-360.

Wolfert, A. J., Haveri, H. A, Reilly, K. M, Oken,
K. R. and Oken, D. E., 1982, Glomerular he-
modynamics in mercury-induced acute renal
failure, Kidney. Int., 32, 246-250.



