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Abstract

The purpose of this study was to investigate the effect of dietary vitamin E on microsomal mixed
function oxidase system of liver and lung in streptozotocin(STZ) induced diabetic rats. Sprague-
Dawley male rats weighing 140+ 10mg were randomly assigned to one control and three STZ-diabetic
groups. Diabetic groups were divided into DM~0E(vitamin E free diet), DM-40E(40mg vitamin E kg/
diet) and DM-400E(400mg vitamin E kg/diet) according to the level of vitamin E supplementation.
Diabetes was experimentally induced by intravenous administration of 55mg/kg b.w of STZ in citrate
buffer(pH 4.3) after 4 week feeding of three experimental diets. Animals were sacrificed at the 6th
day of diabetic state. The contents of cytochrome Pss in DM-0E, DM-40E and DM-400E groups
of liver were increased by 162%, 150% and 56%, respectively, compared with that of control. Also the
contents of cytochrome Pas in lung were similar to liver. The activities of cytochrome bs in DM-0E
and DM-40E groups of the liver were increased by 70% and 53%, respectively, compared with that
of control, but not in DM—-400E group. The activities of bs in DM-0E, DM-40E and DM-400E groups
of lung were signficantly increased. Activity of cytochrome Pss reductase in DM—-0E, DM-40E of
liver and lung were higher than that of control group, but the activity of DM—400E group was not different
from that of control. The lipid peroxide values of DM-0E, DM~-40E and DM-400E groups were 143%,
95% and 31% higher than those of control. It was concluded that dietary vitamin E had protective effects
on lipid peroxidation accompanied with increased mixed function of oxidase activity in diabetic rats.
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Table 1. Classification of experimental groups

. . 1)

Groups ?ggtafkngnijigt) STZ injectionZ)
Control 40mg -
STZ-diabetic

DM- OE Omg +
DM- 40E 40mg +
DM-400E 400mg +

Ppr- a-tocopheryl acetate

JIntravenus injection of streptozotocin(55mg/kg of body
weight) in citrate buffer(pH 4.3) via tail vein
Control: 40mg of vitamin E/kg diet, DM-0E: Omg of
vitamin E/kg diet, DM-40E: 40mg of vitamin E/kg diet,
DM-400E: 400mg of vitamin E/kg diet

Table 2. Composition of basal diet

Ingredients Basal diet(g/kg diet)
Corn starch” 668
Casein? 180
DL~methione® 2
Corn oil? 50
Vitamin E mix® 10
Salt mix® 40
Cellulose” 50
kcal/kg 3.850

YPung jin Chem. Co.

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

¥Sigma Chem. Co.

4)Dong Bang Oil Co.

9Salt mix: according to Haper’'s(14)
g per/100g of salt mixture; CaCQs, 30.0g; CaHPOq, 7.5g;
KoHPQ,, 32.2g; NaCl, 16,7g; MgSO4 - TH20, 10.2g; fer-
ricctrate, 2.75g; MnSQy, 0.51g; KI, 70mg; CuCl; - 5H20,
35mg; ZnCls, 25mg; CoClz - 5H20, Smg; (NHesMorOz
- 4H,0, 5mg

9Vitamin E free mix: according to NRC*
per kg of diet; thiamin-HCI, 20mg; riboflavin, 21mg;
pyridoxine, 20mg; nicotinic acid, 90mg; d-calcium
pantothenate, 60mg; folic acid, 10mg; biotin, 1mg; men-
adione, 45mg; vitamin Bi2(0.196 triturate in mannitol),
20mg; retiny! acetate, 2,000IU; cholecalciferol, 1,000IU;
choline, 1.5g; inositol, 0.1g; p—amino benzoic acid, 0.1g

"Sigma Chem. Co.
CMC(Sodium carboxyl methyl! cellulose, non-nutritive
fiber)
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Table 3. Body weight gain, food intake, and food efficiency ratio of rats

Body weight gain(g/4wks) Food intake(g/4wks) FER
Groups —
Before STZ injection
Control 1200+ 021° 32273+1415% 0372 0.045°
STZ-diabetic
DM- OE 850t 7.14° 360.75+17.25 0230 0.032°
DM- 40E 1150+ 952 306.01£22.60 0376  0.043°
DM-400E 1000+ 6.17° 330.81+19.35 0302 0.039°
After STZ injection(g/6days)
Control 200t 1.15° 80.82+14.35° 0248+ 0.018°
STZ-diabetic
DM- (OE —50.0+ —437° 3835+ 165° —1.304+ —0.123°
DM- 40E -65.0t —524° 71.46% 9.70° —0.910+ —0.088°
DM-400E —350% —2.10° 7230 5.45° ~0.484+ —0.050°

All values are mean* SE(n=10)

Values within a column with different superscripts are significantly different at p<0.05 by Tukey’'s test

MSNot significant

Table 4. Liver and lung weights of experimental rats

Liver weight Lung weight

Groups tissue

(g/100g B.W.) (g/100g B.W.)
Control 3.449+0.064° 0.631 £0.060™
STZ-diabetic
DM- OE 3.145+0.126" 0.538+0.021
DM- 40E 332410080  0.604+0.038
DM-400E 3329%0.180"  0.627+0.043

All values are mean* SE(n=10)

Values within a column with different superscripts

are significantly different at p<0.05 by Tukey's test
NSNot significant
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Table 5. Effect of vitamin E on microsomal cytoch—
rome Paso contents in liver and lung of STZ-
induced diabetic rats

Groups tissue Liver Lung
(nmol/mg protein) (nmol/mg protein)
Control 0.141£0.016* 0.08310.015°
DM- OE- 0.370+0.012° 0.203%0.009°
DM- 40E 0.353£0.043° 0.211£0.010°
DM-400E 0.220£0.019° 0.129+0.007°

All values are mean= SE(n=10)
Values with different from superscript letters are sig-
nificantly different from other groups(p<0.05)

Table 6. Effect of vitamin E on microsomal cytochr—
ome bs contents in liver and lung of STZ-
induced diabetic rats

Groups tissue Liver Lung
{nmol/mg protein) (nmol/mg protein)
Control 0.163+0.012° 0.118+0.010°
STZ-diabetic
DM- OE 0.277+0.015° 0.20410.020°
DM- 40E 0.250+0.004° 0.255+0.020°
DM-400E 0.182+0.009° 0.1774+0.010°

Al values are mean* SE(n=10)
Values within a column with different superscripts are
significantly different at p<0.05 by Tukey’s test
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Table 7. Effect of vitamin E on microsomal NADPH -
cytochrome Py reductase activity in liver
and lung of STZ-induced diabetic rats

. Liver(nmol/mg  Lung(nmol/mg
Groups tissue protein/min) protein/min)
Control 23.47+2.941° 26.4711.634°
STZ-diabetic
DM- (OE 37.11£2.430° 42.23+3.260°
DM~ 40E 34.47+1.211° 46.22+2.458°
DM-400E 26.12x1.500% 2850+1.667°

All values are mean=*SE(n=10)
Values within a column with different superscripts are
significantly different at p<0.05 by Tukey’s test

B liver

0.8 | M Lung

nmol MDA/mg protein

Control Di-0E DM-40E
Groups

DM-400E

Fig. 1. Effects of vitamin E on microsomal lipid per-
oxide values in liver and lung of STZ-induced
diabetic rat.

All values are mean* SE(n=10).

Values with different from superscript letters are
significantly different from other groups(p<0.05).
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