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Effect of Cadmium Dose Injection on Peroxidative Damage in Rat Liver
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Abstract

In order to investigate the liver damage and hepatic protective systems in cadmium (Cd) administered rats,
five different levels of Cd were injected intraperitoneally to male rats of Sprague-Dawley strains weighing
250+ 15g. Levels of daily Cd administration were 0 (control), 0.625 (A), 1.25 (B), 2.5 (C) and 5mg(D)/kg of
body weight and single injection per day was done for consecutive two days. With increasing Cd doses,
serum glutamic oxaloacetic transaminase, glutamic pyruvic transaminase and alkaline phosphatase activities
were increased. And at the same time, hepatic reduced glutathione contents were decreased, whereas the
levels of oxidized form were increased. Liver lipid peroxide levels of A, B, C and D groups were 1.1, 1.5, 1.8
and 2.1 fold higher than the of control value. Also, hepatic glutathione peroxidase, glutathione S-transferase
activities and vitamin E contents were progressively reduced in accordance with the increase in Cd dose.
However, liver superoxide dismutase activities were not different between control and A group although it
was higher in B and lower in C and D groups compared with control.
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Table 1. Composition of basal diet

Ingredients Composition (g/1,000g diet)
Corn starch? 670

Casein? 180

Corn oil® 50

Salt mix* 40

Vitamin mix® 10

Cellulose® 50

Kcal/g 3.85

"Pung Jin Chem. Co.

¥ actic casein, 30mesh, New Zealand Dairy Board, Wington,
N.Z.

»Dong Bang oil Co.

#Salt mix : per 100g of salt mix ; CaCOs3, 30.0g ; CaHPOas, 7.
5g 3 K2POs, 32.2g ; NaCl, 16.7g ; MgSQs - 7H20, 10.2g ;
ferric citrate, 2.75g ; MnSQs, 0.51g ; KI, 70mg ; CuCla.
5H20, 35mg ; ZnCl2, 25mg ; CoCl2 - 5H20, 5mg ; (NHa4)
Mo70z24 - 4H20, 5mg

®Vitamin mix : per 1kg diet ; thiamine-HCI, 20mg ; ri-
boflavin, 20mg ; pyridine, 20mg ; folic acid, 10mg ; nico-
tinic acid, 90mg ; d-calcium pantothenate, 60mg ; biotin,
1mg ; menadione, 45mg ; vitamin B12(0.1% triturate in
mannitol), 20mg ; retinyl acetate, 2,0001U ; cholecalciferol,
1,0001U ; choline, 1.5g ; dl-a-tocopheryl acetate, 0.1g ; in-
ositol, 0.1g; vitamin C, 0.9g, p-aminobenzoic acid, 0.1g

®Sigma Chem. Co.

Table 2. Classification of experimental groups

Experimental

group Control A B C D

Cd injection dose*
(mgCd++/kg O 0625 1.250
of body wt.)

2,500 5.000

*Cadmium : CdCl2 - 2'/2 H20

*Rats were injected intraperitoneally with Cd~ " at the same
time once a day for two days and sacrificed after 24 hrs from
the last injection of cadmium
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Table 3. Effects of Cd injection dose on serum glutamic ox-
aloacetic transaminase, glutamic pyruvic transami-
nase and alkaline phosphatase activities in rats

GOT GPT AL-pase
Group
unit/mi unit/ml unit/mg protein

Control 37.66+4.01* 27.23+1.16° 6.98+1.12°

A 45.06+3.62" 31.16+£2.54® 7.04+1.06°

B 55.13+2.72° 35.63+1.10 8.77+0.09°

C 63.02+2.25¢ 38.16+3.12¢ #G.05+0.84>

D 74.50+3.50° 42.53+2.06° 12.41+0.66°

All values are mean+S.E. (n=8)

Values within a column with different superscripts are signifi-
cantly different at p < 0.05 by Turkey’s test

Control group was fed basal diet w/o injection of cadmium

Dose groups of A, B, C and D were i.p. injected with 0.625, 1.
25, 2.5, 5Smg Cd =~ / kg of body wt, respectively

The rats were sacrificed at 24hrs after the last injection
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Table 4. Effects of Cd injection dose on superoxide dismu-
tase, glutathione peroxidase and glutathione S-trans-
ferase activities in rats liver

Table 5. Effects of Cd injection dose on liver glutathione co-
ntents in rats
(umol/ g wet wt)

SOD GPX GST Group GSH GSSG GSH/GSSG
unit/mg  nmol NADPH/mg nmol DNCB/mg Control  4.38+0.27* 0.39+0.03* 11.47 £1.02°
protein protein/min protein/min

A 4.05+0.33° 0.45+£0.03* 9.54 +1.18*

Control  11.61+0.29°  160.54+7.24° 176.23+ 5.67° B 3.3340.27° 0.4540.03 7.64 £1.11°
a aby a

A 11.85+0.45 145.08+3.97 168.96+ 7.99 C 33640.36" 0.4840.03° 782 £0.91°
B 12.81+£0.54* 142.29+5.44° 164.39+11.66°

D 2.88+0.15¢ 0.571+0.03¢ 5.22 £0.55¢

132.68+ 9.99°
118.90+ 8.28¢

C 10.65+0.55¢
D 9.78+0.28¢

122.30+3.14¢
103.03+4.22¢

All values are mean =S.E.(n=8)

Values within a column with different superscripts are signifi-
cantly different at p <0.05 by Turkey’s test

Experimental conditions are described in Materials and Meth-
ods
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ool F7MESE FrAaE L, A3HY glutathione
(GSSG)-& Z7H= 5l

whala], GSH/GSSG vl7) ZHAEE d=E »ea Cd
Folgko) nlelsl A GSH7} 225 o] GSSG F&ol F
745 = A Are) gl ). Vitamin EgFEFX(Fig. 1) GSHe} 7+
2 Ao CdFoake] Z/1E4F FAase] Cd F

a A

A B o
group
W vitamin £
2 nmol MOAANG protein N
: d
|
i c
15
; b
a
A ]
group
W Lipkd peroxide

Fig. 1. Effects of Cd injection dose on vitamin E content (1-A)
and lipid peroxide value (1-B) in rats liver.
Dose groups of control, A, B, C and D were i. p. inject-
ed with 0, 0.625, 1.25, 2.5, 5mg Cd "/kg of body
wt, respectively.

All values are mean+S.E.{(n=8)

Values within a column with different superscripts are signifi-
cantly different at p <0.05 by Turkey’s test.

Experimental conditions are described in Materials and Meth-
ods.
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