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Abstract

The purpose of this study was to investigate the effect of dietary vitamin E levels on the enzymes
such as superoxide dismutase(SOD), glutathione peroxidase(GSH-Px) and glutathione S—transferase
(GST) involved in antioxidative defense system and lipid peroxidation in brain of cadmium admini-
stered rats. Sprague-Dawely male rats weighing 60+5g were divided into control and experimental
groups. The experimental groups were divided into Cd—-0E(vitamin E free diet), Cd—40E(40mg vita—
min E/kg diet) and Cd-400E(400mg vitamin E/kg diet) according to the level of vitamin E supple—
mentation. After each group was fed diet ad libitum for 2 or 4 weeks, 2.5mg cadmium per kg body
weight was injected intraperitoneally once a day for 4 days. The rats were sacrificed for examination
on the next day after the last injection of cadmium. The results are as follows: SOD activities of
rat brain were lower in Cd-0E, but had a similar tendency to Cd—-40E, Cd-400E groups compared
with control group. GSH~Px acivities of rat brain were decreased in Cd-400E, Cd-40E and Cd-0E
groups. GST activities of rat brain were decreased in Cd—0E, Cd-40E groups and not significantly
different in Cd-400E compared with control group. Thiobarbituric acid reactive substances(TBARS)
of rat brain was increased in Cd-0E, Cd-40E, Cd—400E in that order, TBARS was lower in Cd-40E,
and Cd-400E by 28.8% and 44%, respectively, than Cd-0E group. The present result suggests that
high level of dietary vitamin E protects against lipid peroxidative damage in rat induced by cadmium.
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Table 1. Classification of experimental groups

- opAol

Table 2. Composition of basal diet

Vitamin E” Cd injection”
Group - wry
(mg/kg diet) (25mg Cd™ " /kg of body wt
Control 40 -
Cd-0E 0 +
Cd-40E 40 +
Cd-400E 400 +

Yitamin E: DL- @ -tocopherol acetate

PMale rats treated as cadmium dichloride(CdClz - 2%Hz0)
were given 2.5mg Cd** /kg of body weight by intraper-
itoneally injection once a day for 4 days

The rats were sacrificed for examination within 24hrs
after the last injection

Ingredients Basal diet(g/kg diet)
Corn starch” 668
Casein® 180
DL-methione” 2
Corn oil” 50
Vitamin mix” 10
Salt mix® 40
Cellulose” 50
kcal/kg 3850

YPung jin Chem. Co.

D actic Casein, 30 mesh, New Zealand Dairy Board,
Wington, N. Z.

¥Sigma Chem. Co.

“Dong Bang 0Oil Co.

9Vitamin E free mix: according to NRC(19)

9Salt mix: according to Haper's(19)

7)Sigma Chem. Co.

CMC(Sodium carboxyl methyl cellulose, non—nutritive
fiber)
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1. Effect of dietary vitamin E on the activity of su-
peroxide dismutase in brain of cadmium admin-
istered rats.

Foot notes are the same as in Table 3.

Fig.

Superoxide dismutase(SOD), Glutathione(GPX)
3! Glutathione S-transferase(GST) &4

SOD9) #A4-& #33 A7 Fig. 15 2ot A ¥ 25
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400ET0] #ejH o2 Fth

GSH-Px #4-& 243 A3 Fig. 2¢ 2} A¥ 2
F 4% ¥ GSH-Px A& 25 dizZo vis AT
¢l Cd-400E, Cd-40E, Cd-0ET & 2.2 7+7} 16%, 32%,
44% 74329, Cd-OETZell H]8) Cd-40ET 7t
Aol 7} $lsl o vt Cd-400ET-2 2 A o] ol A
o] A=A}

GST 4% 543 A3 Fig. 39 &} A4 25,
4% F GST 84L& 25 2Tl vl8 Cd-0E, Cd-
AETNAE Fo- 22 dshovt Cd-400ETS #

Table 3. Body weight gain, food intake and food efficiency ratio and brain weight of experimental rats

Body weight gain Food intake Brain

Groups FER -
(g) (g/day) (g/100g of body weight)

2wks
Control 11620+ 9.12° 2151 +2.10™ 0.33£0.02° 0471002
Cd- OE 40.12+12.13° 16.49+t1.92 0.160.03° 041+0.12
Cd- 40E 4310* 9.12° 16.11£2.11 0.17+0.04° 0.48+0.03
Cd-400E 4628+ 5.15° 17.44%255 0.19+0.03° 0.45+0.02
4wks
Control 206.54£10.15% 19.91 +0.84* 0.34£0.02* 0.50£0.02N°
Cd- OE 133.33* 6.15° 16.45+0.56° 0.28+0.01° 0.49+0.02
Cd- 40E 15425+ 8.14° 17.88£1.25% 0.27+0.02° 051+0.05
Cd-400E 14854+ 952° 17661254 0.27+0.03° 0.49+0.04

All values are mean* SE(n=10)

Values within a column with different superscript are significantly different at p<0.05 by tukey’s test

MSNot significant
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GPY
{(nmol NADP/mg Protein/min)

Fig

BST
{nmo} CDNB/mg Protein/min}

Fig.

TBARS
{(nmol MDA/mg Protein)

Fig

A4

40+ 2wks

Groups

. 2. Effect of dietary vitamin E on the activity of
glutathione peroxidase in brain of cadmium
administered rats.

Foot notes are the same as in Table 3.

2 2 WD 9K -
Control Cd-QE Cd-40E  Cd-400E
Groups

3. Effect of dietary vitamin E on the activity of
glutathione S-transferase in brain of cadmium
administered rats.

Foot notes are the same as in Table 3.
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. 4. Effect of dietary vitamin E on the contents of
TBARS in brain of cadmium administered rats.

Foot notes are the same as in Table 3.
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