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Effects of the Chelating Agent on the
Nephrotoxicity and Histopathological Change in Rat
after Administration of Inorganic Mercury

Bong-Suk Cha, Sang-Baek Koh, Soon-Won Hong”

Department of Preventive Medicine and Institute of Occupational Medicine,
Department of Pathology®, Wonju College of Medicine, Yonsei University, Wonju, Korea

This study was to determine the effects of Sodiurmn-N-[(4-methoxybenzyll-D-glucamine-
N-dithiocarbamate (MeOBGDTC) on the nephrotoxicity of mercury and histopathological
change in rats pretreated with mercuric chloride 48h earlier. In a first experiment, 3
groups were given a single injection i.p. of 3.5#mol/Kg of HgCl, mixed with 1/Ci of *Hg"
in a final volume of 0.5m! of physiologic saline. Subsequently the rats also received the
chelator, 1 mmol/Kg of MeOBGDTC, at 1h in group 2 (HgCl,-MeOBGDTC 1h) and 12h in
group 3 (HgCl,-MeOBGDTC 12h) after injection of mercuric chloride. The result showed
that the injection of chelating agent at lh after mercury injection significantly decresed
mercury level in plasma. But not significant in renal cortex.

In a second experiment, rats were divided into 4 groups, one group was control group,
others were mercury injected group. MeOBGDTC was also administered to mereury-inject-
ed rats as described above. The changes in renal function were determined by measure-
ment of proteinuria, plasma creatinine and urinary osmolality. The result showed that
the Injection of mercuric chroride increased the excretion of urinary protein and plasma
creatinine, and decreased the urinary osmolarity., However, the injection of chelating
agent at 1h after mercury injection significantly decreased the toxic effects of mercury.

Finally, histopathological change at the light microscopic level was comparable effect of
chelating agent on nephrotoxicity of mercury. Minimal morphological alterations were
seen in kidney of rats of HgCl,-MeOBGDTC 1h. The HgCly-MeOBGDTC 12h caused

— 292 —



necrotic change of the proximal tubule at cortical-medullary junction. These changes were

more common and more severe at the HgCl, alone

Key Words @ Inorganic mercury, Nephrotoxicity,

Sodium-N-{4-methoxybenzyl}-D-glucamine- N-dithiocarbamate

I.A B

fag Age] weEE Qo] 1 Ao G473
L1 glen, zhE A olfHo FRF A=, &
A Az g AAEF AHEET, 2J8HE Fopolx
e »20, ¢£& (e #55E, ee, &
Zlgeeo 2 O 4 glon, A2 FLT 94
AEE olF2 UE FH22 F7IYe] wWrl diel
A Fr1F A FEste A F =2d
F= 9lcH{LaDou, 1990). oldlwe} o|& FFée &
29 A%HA &2 Ay dYteE FETH
(Snodgrass ‘%, 1981; Shapiro$} Cornblath,
1982; Ide, 1986)3 FHege2XRE HHALR
drishe dukele]l AZFEA (Joselow 5, 1972)7%
Za% A2 Q5 o

Fee 2 ZFVE FE EF5E0H, Ag®
Holel MHE Folod Fedoh AAd i€
22 oy 2 (53] AF2A) A FH=, AE
22 Ak @E F 57 Al e &
371 (-SH) ol Adste] Mxge] &4% Fx3
(Flamenbaum ¥, 1972; Stein %, 1978;
Webb %, 1966), 78 2 Alax2]e] &43 A
2 glutathione peroxidase #43el Ast ¢ 24
iAol Tedshe Zhel 495 dAste ez ¢
A o meEld FeFED [Usi AJAAS
F D E29d digt 48 2AL AAEZAY 529
=3 wx B4 dEntel gy w4, 83ed
W7t 5 PEAYG 77} o1 R0lA @0 5,
1989; ol&&F F, 1990; AAEH{ F, 1992;
Donaldson® Gubler, 1978; Roles%s, 1985). ©]
& BEURE ARY xFE Wstn, z7|dEE 9
T AEEH ARE Miste Fo WEs g
ot 2y olZe YAdx BEtn £& FE
g AR e o n&eiy, AsWEs 2z
Ae] Fodo diFaniel] Il sdm, ot 3

A =8 3 FHY B3 FFEHe sldh ol9)
aiel 2o o S4& WY £ e A
kel Fa4el Foisz qich

A 255 ALEEa e AAlRe 2,3-
Dimercapto-1-propanol (BAL), Calcium
EDTA, Penicillamine, Meso-DMSA (Chemet),
DMPS(Dimaval) %°] rti{Aposhian %,
1995). cHel dAxe 54 F&5ol2E AAY F
e ZAsAe] de] o B o] olFoizie
o, 74 HEHQA 237} dithiocarbamate
Tijoltt. Dithiocarbamate F=dle YEANAE
Sodium N-P-methylbenzyl-D-glucamine
dithiocarbamate, N-P-isopro pylbenzyl-D- .
glucamine dithiocarbamate F°] 7Hwslol A#H
Zoll 2leh. o1=2) Jones’t 73 Sodium-N-(4-
methoxybenzy!}-D-glucamine-N-dithiocarba-
mate MeOBGDTCO) = FI=80l o AAE=2]q)
I a3yt g4g sles dejx slevt(Jones §,
1988; Zao &, 1990}, °h3 Fo&F =] T e
A% I A3t oA glA ool L A8 T3
o] &5 it}

uetr] o] AFgME FrlFEE Fo3 #H3Fq
A e o) ke AAE3 g AEA=
MeOBGDTCIt owg Ea7t A& gotEr)
Azl A, Pt TG 23 AR E FAS T
o Y £ FHZI Arls WHile) ARlHE
vlwste zaAe] E3E d@dstn EX, AFE3
do] A wWelshd WEE fEslq I 53
SofRmat gt

g wo

I. o7aile 9 2
1. 4 &8

Aol 2650-300g%] Spargne-Dawleydl #HFHE
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Zob AlSEie e AU EES =4S 84
 REE ne F&E Y3 AR Aok A¥A
BE £82 MUdA (individual metabolic
cage) oA oF 34zt AEA B F-& AUH A
45 Alasksi

2. AW

2 Ayge ouAR e Mg A 9l
2 23, g9 2 29 58 ZAGE dolny) ¢
3 3ol Fezm FEIEC. WA ZorkE) S
14Ci ®Hg”s}t 3. 5emol/Kg HgCLE A@ld g4}
et &3 0.5miths B7hle R F g =
g ANPe g FeU R Follew, ¥
MA F (70t} 1xCi Hg”9t 3. 5#mol/Kg
HgCLE Foiskm b 1A Foll, A A 226
vha]l) 12413 Feof A MeOBGDTC
1Immol/Kg¥& 2 712 Fosiich

= W dAZE & 80vlelE 2 207 @
Fald, 47le) Fog TR, dxTde 4
A2 A5E F5ty, Y] 78 3. 52mol
/Kg HgCly& {234 Fosta, 0 F F2L &
Fo 1A1ZY, 12A13F Feo] #EA MeOBGDTC
immol/Kg B8 B2 Ztt Tt

A9 2L £& Fo F 48A1F T Hwnf
Hg 50mg/Kgd E7 Foiste] AAsidd, A
s23%e #ud Azld FAZIZ AR o
dojd oo m RE YHEB Ak AE:
£ 247M7F 8.9} g A3 eHch

& BHYAUT AN AGA AgolMe AR
ZA3 % 9 AHFe 2 HPPEE FP
3, Frlee w2 HEE T A 9@ AgdMe
Feo] Ao i Wz gy Wuas BAY &
e 2AL AFstn, AFNSE 53 ¢ e

doim g8 do] A3

F wA<k2 Coomassie brilliant blue G-250
method (Gabard, 1976)2 &%5ln, Fyoleld e
Fuller' s earth(Jaffe reaction)@ &33lct
(Haeckel 5, 1981). £ ¥3%3-2 Osmometer
(Model 5100C, Wescor Inc. U.S. A.)E AHg-3ld
SRt 22 e o Ad ¥,
A Ae)A gamma spectrometer (Packard
autogamma 800C) & ol43ld “Hg'el 84xS
238t

3. EAXz

Ade HErEEUAZ FAEEed, &4 A4y
o] & & FAPEE 2rl A3 Kruskal-
Wallis H3 & A&stgon, Azed 715H3E
B7] A 189 $ARAME Al8sle) pate]l 0.05
ol&td W f-o§ Ateolo) AZ AT

o. 2
1A=, Y W 29 2 FHE

7 R AANEY & 24T g6 g #
spAlel ARE gobi7] fsie, 7 dET EE 48
AIZE Fel He R AHAEe] £e3E A
oh 2 o F 4841 Foll 33 F W £
FEE FFAE FAF To] FT RGP TR
Hasder, 58 $£2 £ 1A Fo A3AE
FAR o] FAHLE fofatA @ 4w
T ¥ 9 AIAE T To] & FAF
=R g R VI CAR R L o B 5 L A
FE T2 Y, F& 5o WNDE F3AE B
o3 2ol 2 £ F=7F B3k Table 1).

Table 1, Mercury levels at 48 hours after injection of HgCl,(3. 5rmol/Kg) and *"Hg" (14Ci)

Plasma Renal cortex Urine
Group N
re/e %Dose pg/e %Dose #g/ml %Dose
HgCl, alone 10 0.60+0.62* 0.36x0.35" 41+22 2613 0.65+1.03 0.40+0.62
HgCl,-MeOBGDTC 1h 7 0.28%0.26 0.19+0.26 29+ 6 26x14 0.780.65 0.55%0.39
HgCl,-MeOBGDTC 12h 5 0.44x0.15 0.2840.15 4021 19+ 4 0.48+0.23 0.30x0.14
*PC0.05
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2. AlEe Mols X{Ee W

o] A4e) A1ed dotEy] A 8% 5w, 4o
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Wl ERelgch(Table 2). 835%8L w2 @
Fojte] AL 71 AstEAR, £ Fq ML F2E AR el HHE0, 53] F o
= 1e)

FfF

FASA R A FE Faw T
FsEol 7P wdoh & & ﬂ‘rlﬂ}%}_a oz

2 50% olge] Aol HABE, e A5 o]
9 = A%
Hjal 42 Rod@olx Z7HARCR, & UE Fo
o4
Y

ak

AFHog SA=n, 294kt 7
A&7V 5S A e BN Tl & 9 oy
E Fddc(Kyle 5, 1983; Prescott®t Ansart,

-
[=]

_0_' RSN |
2, 12012 HA I, 1NF ﬂsam | %

o2 it WY Bl G4 sagel vl 1969). el Sl F9 AT gelA st
& FATIA FoI AT, £ B £ 0E SAAS A Als) 2] ok e
SFlA 714 Ee #4018 v, Fo] GAZF ool Yolum] %A WHE FL

3 walmAEE wal Fa T 6-24413 -‘E-‘”J"ﬂ doldrt, 71 F8.35 A
' 3] Wghes F2 27190 dohvpy ofw &3}
BE Fo 2lolA] AppAlel dsjdateds 5 FAESHE 2R dwAe) Adsie] a2l
s wglot fabelx] gt ey =28 Fost AEY e degith(Flamenbaum £, 1972;
A e BY dEzee & &7 ¥ 3.5¢  Stein 5, 1978, Webb &, 1966). 422l 2%t A
mol/Kg HgCLTE #7h) Fo8 Fo] A¢ 52 ¥xigde 93279 9, o) 44, vgEgEs
b 7 Aol A SHAM =T AT Ee] 2latel  Pote] B 2 ) Al & Fol AME Al @
g DAlE GeAErd ARG zyE "oz B Aol Hefudrl, a¥ER £ xEHAS o
& At 27l dASNG(Fig. 1. ¥, 3.5 8¢ AL 2Vl =& fFozXE dHojes
mol/Kg HgClL& H7h) Fosta 1AL 7\1‘1'1’ & oon, 1 vhg dAIRE FAEAE o)l Mom
MeOBGDTC Immol/KgE F% i“’ﬂ*]*—:— Zz o] & HASK: Aelrh

O

SAow HUg WSS Holx wgtE, 1E A% wed Asld d@ ATE $3% 35 2 3
1o

2 Ze] 2% At Ao EEe] ¥4 {1 242 W ol F837 HEE AXEY. @A
nyck(Fig. 2). 2 Fof 124TF MeOBGDTC  #3tA] £ CaNa,EDTA, BAL(Dimercaprol)-&
Immol/KgE Fcjgt ¥ f-423 ZAFSe 2 eylgd AMgEe] sivk zE)v CaNa,EDTAE
A Al A E7) Aol ZIHTge Y FES TEA FA 1Y FRE H 5% =7t

FU o
_.L.J
P2

Table 2. Renal function at 48 hours after injection of HgCl, {3.5#mol/Kg)

Group N Osmwolality of urine U protl P creat2
{mQOsm/Kg) (mg/mg of creat) (ug/ml)
control 20 941+276" 1.81+0.82° 0.41£0.03"
HgCl, alone 20 6494220 3.42+2.03 2.63£1.87
HgCl,-MeOBGDTC th 20 912:4:209 2.16x1, 37 1.41£0.98
HgCl,-MeOBGDTC 12h 20 705137 3.05+2.49 2.08+2,04

1! Urine protein
2! Plasma creatinine

2 P{0.05
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Fig, 1, Control group(C} and HgCl2 alone group. The contrel group showed intact cortex and medulla
proximal tubules. The HgCl, alone group revealed diffuse proximal tubular necrosis and detach-
ment of epithelium. The epithelial debris filled up the lumen. The distal tubules were relatively

well preserved (x100).

Faste] M2 AR dojuvm, dE FES
(Na', Zn*, Ca* Fe® $) % Zo] 43goz ujds]
o] AHFEHAHE 23} (Cory-Slechta &,

1987). BAL =3 Mz 3wzt dojvzm, A
Argyslz) W Eell AAE] Bebawln, AMSE o) W

o

AB3 Aol 2HEAE doRtER 2EE P

=
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th= o) o] glo) dale Aol 2olxl ¢m 9l Heol AMEET Ut DMSAY A7RA7) s1sdt
o} {Hoover®t Aposhian, 1983). olel] ] AEE 3, AAbgko] wim3 ¢kxlsly], o2 F&le] Tyt
7F dojrba] ok A DMSASH DMPS7E 7 8 uljido] F

1o Abgdhe o e 7R ok

¥

Fig, 2, HgCl,-MeOBGDTC 1h group
cellular swelling (> 100).

Fig, 3. HgCl,-MeOBGDTC 12h group. The proximal tubules of cortex and medulla showed cellular necro-
sis and detachment of epithelium. The distal tubules were spared {x100).
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oA Ert FRHow Wiy} ou, Fod g &5
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