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Abstract

The purpose of this study was to investigate the effects of vitamin E on the antioxidative defense
system of kidney in streptozotocin-induced diabetic rats. Sprague-Dawley male rats weighing 100+
10g were randomly assigned to one normal and three STZ-induced diabetic groups, which were
subdivided into vitamin E free diet(DM-0E group), 40mg vitamin E per kg diet(DM-40E group) and
400mg vitamin E per kg diet(DM-400E group). Vitamin E level of normal group was 40 mg per kg
diet. Diabetes was experimentally induced by intravenous injection of 55mg/kg of body weight of
streptozotocin(STZ) in citrate buffer(pH 4.3) after 4 weeks feeding of experimental diets. Animals
were sacrificed at the 6th day of diabetic states. There were no significant on body weights, food
intakes, and food efficiency ratio before the diabetic occurrence. But after the injection of STZ, body
weights and food efficiency ratios were significantly decreased and the food intakes was increased.
Kidney weights were significantly increased in diabetic groups compared to normal group. However,
there were no significant differences among the diabetic groups. Plasma insulin levels of diabetic
groups were significantly decreased, whereas, blood sugar levels were increased compared to that
of normal group. There were no significant differences among diabetic groups in plasma insulin and
glucose levels. Activities of superoxide dismutase(SOD) in DM-0E and DM-40E groups were signi—
ficantly decreased by 33% and 27%, respectively, compared to normal group. But that of DM-400E
group was increased by 35% compared to DM-0E group. Activity of glutathione peroxidase(GSHpx)
in DM-0E group was decreased by 20% compared with normal group. GSHpx activity in DM-400E
group was increased by 29% compared to normal group. The contents of vitamin E in kidney were
58% and 49% lower in DM-0E and DM-40E group, respectively, than normal group. There was no
significant difference in renal vitamin E contents between DM—400E group and normal group. The
contents of superoxide radical(O:z™) in kidney were 150% and 98%, respectively, higher in DM-0E
and'DM-40E groups than normalgroup. DM-400E and normal groups were similar levels in their
superoxi&'e radical contents of kidneys. These results indicate that vitamin E functioned as chain breaking
antioxidant in kidney such as in other tissues.
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Table 1. Classification of experimental groups

Groups” Vitamin E? Streptozotocins)
(mg/kg diet)  (55mg/kg B.W.)
Nomal-40E 40 _
DM-0E 0 4
DM-40E 40 T
DM-400E 400 +

YNormal-40E group: No streptozotocin injection after
vitamin E 40mg/kg diet supplementation

DM-0E group: Streptozotocin injection after vitamin E
free diet

DM-40E group: Streptozotocin injection after vitamin E
40mg/kg diet supplementation

DM-400E group: Streptozotocin injection after vitamin
E 400mg/kg diet supplementation
2)Vﬂ:amm E: di-a-tocopherylacetate

ntravenous injection of streptozotocin(55mg/kg B.W.)
in citrate buffer(pH 4.3) via tail vein.
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Table 2. Composition of experimental diets

Ingredients Amount(g/kg diet)

Corn starch 668

Casein" 180

DL-methionine” 2

Corn oil 50

Salt mixture” 40

Vitamin mixture” 10

Cellulose” 50

kcal/kg 3850
YLactic Casein, 30 mesh, New Zealand Dairy Board, Wil-
lington, N. Z.

2)Sigma Chem. Co.

9Sait mixture, AIN-76(g/kg): calcium phosphate(CaHPOy)
500, NaCl 74, potassium citrate 220, potosium sulfate
(K2S04) 52, magnesium oxide(MgO) 24, manganous car-
bonate 3.5, ferric citrate 6.0, zinc carbonate 1.6, cupric
carbonate 0.3, potassium iodate(KIOs3) 0.01, sodium se-
lemte 0.01, chromium potassium sulfate 0.55, sucrose 118.03
“Vitamin E mixture(V-E free): contained thiamin - HC],
0.6g; riboflavin, 0.6g; pyridoxin HCI, 0.7g; nicotinic acid,
3.0g; Ca—pantothenate, 1.6g; folic acid, 0.2g; biotin, 0.02g;
vitamin Byz, 0.001g; retinyl acetate, 4.0 X 10%units; ergo-
cal(nferol 1.6 %10 units; menadione, 0.075g; glucose, 992.5¢
Slgma Chem. Co.: CMC(Sodium carboxyl methyl cellulose,
non-nutritive fiber)
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Fig. 1. Changes of body weights of experimental rats
during feeding periods.
Experimental conditions were same as given in Ta-
ble 1.
Normal and diabetic groups were injected with saline
and 55mg STZ/100g b.w. via tail vein, respectively.
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Table 3. Effects of vitamin E on changes in body weight gains, food intakes and food efficiency ratios(FER)

Group Body weight gain

Food intake FER

During 4 wks before STZ injection

(g)
168,57 +7.00VN2

(g)

Normal-40E 576.91+19.60™° 0.28£0.01™°
DM-0E 157.00+0.40 624.33+ 4.00 0.31£0.07
DM-40E 164.50+7.80 564.00% 9.20 0.37+0.11
DM-400E 163.38+1.40 602.51 £ 18.40 0.32+0.08
During 6 days after STZ injection
(g) (g)
Normal-40E 24.64%13.00% 10401+ 650° 0.2310.04°
DM-0E -6367£15.40° 12078+ 7.90° -1.63+0.09"
DM-40E -67.11+19.10° 169.04+13.20° -0.82£0.15°
DM-400E -62.08£25.00° 11396+ 9.70° -0.97£0.30°

YAl values are mean+SE(n=10).
INS: Not significant.

IValues within a column with different superscripts are significantly different at p<0.05 by Tukey’'s-HSD test.
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Table 4. Effects of vitamin E supplement on changes in
kidney weights of STZ-induced diabetic rats

Group Kidney

(g) (g/100g bw)
Normal-40E 2255006772  0.702%0.025"
DM-0E 2.736+0.083" 1.036+0.037
DM-40E 2767+0.101° 1.039+0.038"
DM-400E 26040089 0.951£0.035

YAll values are mean+SE(n=10).
PValues within a column with different superscripts are
significantly different at p<0.05 by Tukey's—-HSD test.

Table 5. Effects of vitamin E supplement on plasma in-
sulin and blood glucose levels in STZ-induced
diabetic rats

Group Plasma insulin  Blood glucose
(0U/ml) (mg/dl)
Normal-40E 21300822 15372+ 4.13°
DM-0E 15.60%0.60° 502.37+39.47°
DM-40E 16.58%0.62° 453.08+11.25°
DM-400E 15.90+1.20° 44591 +51.32°

DAll values are mean=SE(n=10).
MV alues within a column with different superscripts are
significantly different at p<0.05 by Tukey's-HSD test.
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Table 6. Effects of vitamin E supplement on superoxide
dismutase and glutathione peroxidase activity
of kidney in STZ-induced diabetic rats

Group SOD GSHpx
(unit/ rotein) (nmol NADPH/
uni/ymg p mg protein/min)

Normal+40E  2578+0.192"% 69.8416.88"

DM-0E 1.728+0.197° 56.92+2.38°

DM-40E 1.877+0.124™ 75.42+564°

DM-400E 2.3310.076% 90.01 +5.89°

YAll values are mean+SE(n=10).
MValues within a column with different superscripts are
significantly different at p<0.05 by Tukey’s-HSD test.
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Table 7. Effects of vitamin E supplement on kidney vita-
min E contents in STZ-induced diabetic rats

Group Vitamin E
(ug/mg protein)
Normal-40E 0.320+0.028"%
DM-0E 0.132+0.036°
DM-40E 0.163%0.034°
DM-400E 0.2830.029°

PAll values are mean®SE(n=10).
PValues within a column with different superscripts are
significantly different at p<0.05 by Tukey’s-HSD test.

3

w
(=]

Reduced cytochrome ¢
(nmol/mg protein/min)
N
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-
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Normal DM-OE DM-40E DM-400E

-40E Groups

Fig. 2. Effects of vitamin E supplement on superoxide
radical content in kidney of STZ-induced dia-
betic rats Mean*SE.

Bars with different letters are significantly different
at p<0.05 by Tukey’s-HSD test. Experimental con-
ditions were same as given in Table 1.
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TS Tl A4 e ES ogRA =
F o AERA AFo opdH) o F oA EH
WEo2e 5o gaFo} A4 ¢ AL 5 4
ot 53] FagA A5 deddEA Fr A
40~50%, ol&d v &EA FLaHdiA e oF 10~37%
A E e TR A ERA e Fe)tH3E1,32).
Z7) 8t AAFFA 9] vl o), AAVFA 712 e v,
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g AzA oA e Yx7} ol 4k3tA] ~eH
2ol & FF A7 P 7Tl o) HAHA o] A
3 E g qlth

AsH AEd 2o 3 FRE W R o8 239
4L FA o] 73t A e ol 97 wbg-9) Ao
o}, 24 2o & 1) = 270 o) AMe] B A A (R %
EF)E 7 A S8 A skt et e g &2
% 9= 22 78] 2}, Superoxide radical(Oz7), hy-
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2 26 B A X A& Fo B3] A xTe
o 282 Aol AFg-3te] XA ES A s
olzlsl Alxe 715 EAATNZZANE3) 239
x3to} o] abyg e Uyt o] gl

A4 A= A et o] A A9}
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Aozt ¥ -& o] Fx vk v A 22 9jq
A A Aed o] Zrle Aol A4 2lr]zto)
o} Ak A Z-2 akstA o] FAjo] ZHaEe] £
A7t At 53] G fste Abx 2§ 2ol

S TS LA o Fsle F8 1A 9 e
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