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ABSTRACT

Background: Excessive intakes of -6 polynnsaturared fatty acid (PUFA) can increase oxidative stress, which may increase insulin
resistance and could be the cause of metabolic syndrome X such as diabetes mellitus. One of the ways to reduce oxidative stress is
the consumption of antioxidants such as vitamin E. It is controversial that vitamin E intakes may alleviate insulin resistance. The
purposc of the study was whether high vitamin E intake may influcnce whole body glucose disposal rate(GDR), glycogen deposits,
triglyceride content, lipid peroxide levels and antioxidant enzyme activities in Sprague Dawley rats fed high -6 PUFA diets.
Methods: Sprague Dawley rats were divided into three groups. The control group consumed chow diet. High and low vitamin E
groups consumed 40% PUFA of total encrgy intakes. Onc kilogram of diet mixture contained 300IU of a-tocopherol in high
vitamin E group, while it had 30 IU in low vitamin E group. Diets were given for 8§ weeks. After 7 weeks of diet consumption,
indwelling catheters were inserted in carotid artery and jugular vein of all rats so that GDR could be measured in awake and
unstressed statc, Results: Daily PUFA intakes were lower in the control group than others. Daily vitamin E intake of high vitamin E
group was about ten times higher than those of low vitamin E group and the control group(p < 0.0001). o-tocopherol content in
liver was highest in the high vitamin E group. GDR of the control group was 24% higher than others, and vitamin E intakes did not
affect GDR. Glycogen deposit of liver in the control group was significantly higher than others, and it was not altered by vitamin E
supplementation. Muscle glycogen content showed a similar tendency as liver glycogen in different diet groups. Triglyceride deposit
in muscle was not different among groups. Lipid peroxide content of liver in the high vitamin E group was lower than the low
vitamin E group. The activities of antioxidant enzymes did not show a consistent effect by vitamin E supplementation: the activities
of glutathione peroxidase were lowered in low vitamin E group than others, however, those of superoxide dismurase and catalase
were not different. Conclusions: High vitamin E intakes can decrease oxidative stress in rats fed high w-6 PUFA diet, but they
cannot alleviate insulin resistance. Thus, increased oxidative stress through high ®-6 PUFA dict may be minimal for influencing
insulin resistance. (Korean J Nutrition 32(6) : 644653, 1999)
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Fig. 1. Experimental design.
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3. Euglycemic hyperinsulinemic clamp study
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Fig. 2. Changes of serum glucose concentrations.
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Table 1. Changes of body weight unit: g
Low vitamin  High vitamin Control
(mn=29) n=29) (n =10)
1 week 193 £ 45 185 + 49 193 + 42
2 week 229 + 54 223 + 48 226 + 50
3 week 249 + 62 245 £ 59 247 + 55
4 week 280 £ 69 278 + 72 280 £ 70
5 week 295 + 73 296 L 68 295 + 69
6 week 315 £ 78 322 £ 76 315+ 77
7 week 348 £ 79 348 + 85 348 + 89
8 week 365 + 84 375 £ 83 370 + 88
Data expressed as mean =+ standard deviation
Table 2. Daily nutrient Intakes in experimental diets
Low V-E High V-E Control
Calorie (kcal) 1158 £87 1119 +122 1108 + 10.6
Carbohydrate (g) 8.9 £1.5° 87+ 21° 164 & 2.8
Pratein (g) 41 £04° 40+ 05 653+ 04™
Lipid (g 46 £05° 45+ 06° 1.7 £ 0.3%*
Vitamin E (IU) 12404 115+ 13" 1.8 + 0.5+

Data expressed as mean =+ standard deviation

***There were significant differences among the diet groups at o =

0.001

*There were significant differences among the diet groups at o = 0.05
a, b: Values on the same column with different superscripts(a, b)
were significantly different at o0 = 0.05
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Fig. 4. Whole body glucose disposal rate.
*There were significant differences among the diet groups at o = 0.05.
ab: Significantly different between a and b at o = 0.05.
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Fig. 3. o-, B, & ytocopherol in liver.

*There were significant differences in a- and B- tocopherols among
the diet group at o = 0.05.

a,b: Significantly different between a and b at o = 0.05.

Fig. 5. Glycogen concentrations in liver and muscle.

*There were significant differences in liver glycogen among the dlet
group at oo = 0.05.

ab: Significantly different between a and b at @ = 0.05.
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Table 3. Body weight and plasma glucose and insulin concentrati-

rgga/g tissue ons at basal and steady state of euglycemic hyperinsulinemic clamp
' Low V-E High V-E Control
0.2 Body weight (g)  |362.8 + 85.4 375.4 £ 869 370.8 + 85.4
Glucose 721186 73£16 64+ 16
0.1 (mmol/L)
Basal .
Insulin 720 = 156 768 £ 364 630+ 156
0 .
WL
Low V-E Control (pmol/L)
Glucose 5.3+ 0.1 53+ 0.1 53+ 0.1
Fig. 6. Muscle trilyceride concentrations, Steady  (mmol/L)
- -s@te  Insulin 2856 + 1236 3272 + 1164 2886 + 1036
umol/g tissue (pmol/L)
3.5 . Data expressed as mean + standard deviation
3
a Table 4. Superoxide dismutase, glutathione peroxidase, catalase ac-
2.5 tivities in liver
2 Superoxide Glutathione
1.5 e dismutase peroxidase Catalase
1 ] (units/mg  (nmole NADPH/mg (H.0, nlmolye/mg
5 protein) protein/min) protein/min)
0.5 >
. , __ hea Low V-E 439 112 5025 +28.5° 624.5 & 64.3
’ Control High V-E  50.3 + 9.6 4458 + 29.3° 603.5 £ 925
Control 487 £ 89 4986 + 30.6™ 632.4 + 85.7

Fig. 7. Lipid peroxide levels in liver.
*There were significant differences among the diet groups at & = 0.05.
a,b: Significantly different between a and b at & = 0.05.
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Data expressed as mean =+ standard deviation

*There were significant differences among the diet groups at o = 0.05
a, b: Values on the same column with different superscripts(a, b)
were significantly different at o0 = 0.05
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