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The Effects of Mercury and Cadmium Administered in
Subcutaneous Tissue on Enzymatic Activity and
lipidperoxidation
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Heavy metals like Mercury and Cadmium cause various kinds of toxicities in the organs of Liver and Kidney.
To observe the results of toxicity in the liver, kidney, and serum when the rats were injected subcutaneously
with HgCl, and CdCl; and sacrificed after 24 hours and 72 hours from the last injection, we measured variation
of lipidperoxide values in rat liver homogenate, variation of aspartate aminotransferase and alanine amino-
transferase in rat serum. Variation of lipidperoxide values in rat kidney homogenate and variation of BUN in rat

serum.

It was found that Mercury and Cadmium administered subcutaneously to the skin in the air could cause the

damages of liver and kidney.
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Aatx A ets g3 39 AST (L-Aspartate-2-0xo-
glutarate aminotransferase), ALT(Alanine-2-oxo-

glutarate aminotrans ferase), BUN(Bun urea
nitrogen)s 24849 HIE HdAsHT. A

THeE, & A3tz 543 F In vivo 48S
Z23lo] &4 oBE BAS T AT =4 7)Ao
TE 2Astnzt g
21 A8 T2 1 Ao

*a”.%‘oﬂ AFE-3 SD rat(150-160g)e 4FY7F 3
SAZ ¥ 10948 1o 2 3] Hget Cd §9
o] 40 pmol/kge] HIEE 3 % 24417 groupH

72X 7t groupl. & UFi, EZF groupdt +E35
o #astHTh
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Table 1. Experimental animal group treated with HgCly,
CdCl,
experimental CON HgClz HgCl, CdCl; CdCl
group (24hr)  (72hr)  (24hr)  (72hr)
number of rats 10 10 10 10 10
treated dose
( g mole/ke) 0 40 40 40 40

Rats were injected subcutaneously with HgCly and
CdCl; and sacrificed after 24hr and 72hrs from the
last injection

22. 8% 2 A7 Q4
AE 2878 & A¥ FEES cther vlgsloA] A&

& 3 AFA -] 308F, 3000rpmelA 10
£ 44 Eestd @3 & Rested EAgA
ARSI AL, 7H AL A E8le] 09% sailne &
Ao Mol viald \%o]. -80°Co| H#3lo] 34
A e FA48

2.3. ZtzA A At d A g

HgCly, CdCl& 27} Fo ¥ ratE 24213, 72A13F
5 ether2 &7t vl AlA AAolM HAL -r1 aho]
g;{qi v:l_.t}' o] gﬂoi 0431 7}'X] a4 = o%
A sAT e HEsted FAe Hw) &k
1/20mol phosphate buffer(pH 7.4)] Homogenation
Al#A TBA ¥ o 2X Masugi®t Yagi 59 Sodi-
um dodecyl sulfate7}&3d 7} =3t 535nmoll A
HAarstA) A S A8 H T

24, 93 5 ASTS ALTEA

H4 F AST 2 ALTEA 2 Reitman-Frankel
method® &3} Zo] ZA s %)

* ASTZH

AST substract 1.0ml& A|g@o] Ho]r 37T
water bathell 587t v} o7]d 02mle] A&

=%

7¥ete] H3m AHFSA 6087 WAt Alzto)
= 1ml9 color reagent® 715t & Egste] 20
22 AL Fr} 04N NaOH 10mlE 7}sle] 41
5-10%7t X3 & wF 50Bnmold FFEFZ
blank23l9] EFEE T8 F EFIZHL 0|43
o A4Sk

* ALTiZJ

ALTZA 2 AST substract th4l ALT substract
ALgsted 3027 WHEAI7IAL o] B ASTEHAY
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2142 AE3te] F9) 5u) £3k9) 0.05mol phos-
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Fig 1. Variation of lipid peroxide values in rat liver

homogenate administered with HgCly and CdCle.
* Cadmium : CdCl; - 2 ¥ H;O (40 2 mole/kg)
* All values are mean £ SD

con  control group

HT1 : HgCl-treated 24hrs group

HT2 ; HgCla-treated 72hrs group

CT1 : CdCla-treated 24hrs group

CT2  CdClo-treated 72hrs group
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Se3 AERY BABHH FAHA L] WA E 4G

Efa9 7 & A4 Sz AHY Ft
%’&5}” wroj#H ol Zh4A T oldf ofjdtty &
gt £ A& o)A lipid peroxided] 3 =2 MDA
o] thz 7o) B8] Hg groupel Ztz} 2.02, 2.13 =
AlZre] &

‘ﬁ?i N

Cd group®) Z+z+ 2.19, 3.89 #l Z7}5 0]
go 2 ErsiT

Hg group® Cd group2(Fig. 1) ti=<# v
ate] B MDAE o] Cd groupl 4l © =4 el
U Hg group®.the= Cd 9 groupe] 3+ 229
ArshE 42 o AZEkA oAzt B

olgia A o] %70 Cdg ¥ Foisty
S W CdYl sx7t F7HEEE A9 A &
A wAsln AAES dEI}eE 29 GPX
(glutathione peroxidase)?} #asdlgvhes Hust o
A&y, ol FE49 FdR AAHE free radical 2
osto] MEE Ao 3pakshA EJo] zHjgoR
AW AEY FxH JAH £4ez st HH
Agzo] F7td AR FE5F 4 Uk

32. €A aspartate aminotransferase, alanine ami-
notransferase 24
3 AST &4 ¥3lE Table 304 B wlolzt
o] x| H)s} Hg (24h) groupel 1598}, Hg
(72h) group®] 1.954H, Cd (24h) groupel 1564, Cd
(72h) group®] 2614 F7H8tdx, 84 ALT 4
Ha= thETo] B8] Hg (24h) groupe] 150w,
Hg (72h) groupe) 1.3540, Cd (24h) groupe] 1.314l,

Table 2. Variation of lipid peroxide values in rat
liver homogenate administered with HgCls,
CdCl,

Group CON HT1 HT2 CT1 CT2
nmol/100mg 879 17.84 18775 19.28 3422

wet wt +154  *F200 +18% F106 1419
* All values are mean = SD
* CON ! control

*

HT1 : The rats were sacrificed at 24hrs after the

last injection of mercury

* HT2 : The rats were sacrificed at 72hrs after the
last injection of mercury

* CT1 : The rats were sacrificed at 24hrs after the
last injection of cadmium

* CT2 : The rats were sacrificed at 72hrs after the

last injection of cadmium

Mercury : HgClz ( 40 ¢ mole/kg )

Cadmium : CdCl, - 2 % HoO ( 40 gmole/kg )

Rats were injected subcutanecusly with mercury and

sacrificed after 24hrs and 72hrs from the last

injection

*

*

*
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Cd (72h) groupe] 1.96812 A X9 zlo|=
AST9 &2 njs=st

ASTe} ALT &4 %7} ( Fig. 2 3 Fig. 3) Hg
group®2T Cd groupol A ©] A3 F71E8 Holu,
Hg group2 Al3to] AU Frlehole 203X
w7 SR Cd groupdl e T2A17F group®
24717k groupRth Fhao]l €4l Zioh

2 AR “5}]"] BtEBAgo] FrHo PFo
FEH Yot AST, ALTE 7 715 A 4
Ellﬂﬂiﬁhrﬁii%ﬁﬁﬂﬂﬂmmp%éﬁ

Table 3. Variation of enzyme activity in rat serum
after administered with HgCl, and CdCly

Group CON HT1 HT2 CT1 CT2

167.75
+1658

13375
754

2240
766

AST 8383
(unit/mt)  *11.14

1365
+2049

365
+9.26

M5
+1340

ALT 278
(unit/mé) +589

41.75
+585

375
+238

* All values are mean = SD

* The rats were sacrificed at 24hrs and 72hrs after
the last injection of mercury, cadmium

* Mercury : HgCl ( 40 x mole/kg )

* Cadmium @ CdCl; - 2 % H.O ( 40 xmole/kg )

* Rats were injected subcutaneously with Mercury,
Cadmium and sacrificed after 24hrs and 72hrs
from the last injection
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Fig 2. Variation of Aspartate aminotransferase in
rat serum after administered with HgClz and
CdCl..

All values are mean * SD

con ; control group,

HT1 ; HgClo-treated 24hrs group
HT2 : HgCl-treated 72hrs group
CT1 & CdCls-treated 24hrs group
CT2  CdCly-treated 72hrs group
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Fig 3. Variation of alanine aminotransferase in rat
serum after administered with HgClz and
CdCla.

All values are mean = SD

con ; control group

HT1  HgCla-treated 24hrs group
HT2 : HgCls-treated 72hrs group
CT1 ; CdCly-treated 24hrs group
CT2  CdCl-treated 72hrs group
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Table 4. Variation of lipid peroxide values in rat Table 5. Variation of BUN in rat serum after
kidney homogente adminstered with HgCls, adminstered with HgCly, CdCl»
CdCl,
Group CON HT1 HT2 CT1 CT2 Group CON HT1 HT2 CT1 CT2
MDA
115 1771 1523 2070 1482 BUN . . . . .
(mml/l“(:tor)“g 05 1l 23 +12 085 (mg/ml) 972114 1762122 1868+28 1626£1.8 1893+22
wet Wi,

* All values are mean * SD

* All values are mean = SD

MDA (nmol/100mg wet wt)

Ccr2

CON HTM HT2 cn

25

- n
w o

BUN (mgl/ml)
o

(9]

CON

HT1

Ccr2

Fig 4. Variation of lipid peroxide values in rat kid-
neyhomogenate administered with HgClz and
CdCl,
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Fig 5. Antilipidperoxidative effect of BUN in HgClx-
treated rat and CdCls-treated rat.

8l7] 9&l 140 £ 10 g =+ rat femaleo] Hg9} Cd
7} 40 #mole/Kg of body wt A sc & 1 & F
& F 24417 group® 72A17F group B o] &
J % AST, ALTE4 SA33 3t 23F9 H4akst
A g A 22 F A &% BUNE
At

@74 AST ¥ ALTE tizEs wisie] Hg
(24h) groupd AST EA4=7F 59%, Hg (72h)
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group 164% Frtstdlen ALT 24 =7 Hg
(24h) group 50%, Hg (72h) group 35%, Cd (24h)
group 31%, Cd (72h) group %% < 718 B A
7ol 733’1‘%01] wel F71g e #EE & gk A
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Aol a, o] V1AL AXY 43 ~EH
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