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Effects of Vitamin E Supplementation cm the Lipid Pémﬁidéé‘ and

' Activities of Antioxidative Enzymes in the 'ﬁaﬁcreas‘ of Diabetic KK Micé'
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Department of Food and Nutrition, Seoul National University, Seoul, Korea

~ ABSTRACT™

P

The purpose of this study was 10 investigate the effect of vitamin E supplementation on the
lipid peroxidation and ‘activities of antioxidative enzynags in the pancreps.of idiabé:ti_s: KK mice.
KK mice were fed high fat diet containing 20% com oilGwt/wt), and sagrifiged at 2 months of -
diabetes. A hish vitamin E diet consisted of the high fat diet suppleme o with an excessive

amout of dl-a-tocopheryl acerase(20801U/kg diep). The incidence éfdi‘abetcs mellitus was
61% when mice were fed the high fat diet, but was 44% when mice were fed the high vitamin
E dict. Vieamin E supplementatfon fhus scerms to have the effect of decreasing the onsef of .
diabetes. In the diabetic group, we found increases Of MDA(maloniﬁdghydc) and antioxida-
tive enzyme activitcs. Treatment Wwith vitamin E didd not modify the fevel of fasting blood
glucosc. However, MDA and andloxidative enzyme %‘t;:ﬁﬁﬁ;s‘in:diabesie‘:;gligé»werg decreased by.
the high vitamin E diet. Tncreased levels of lipid peroxidation products Suggests the occurrence

of oxidative damage in the pancreas of diabetic mice. "The increased level of antioxidative enzyme

activitics could be due to an adaptive response onditions of increased peroxidadve stress. -
Significant normalization in catalasé activity was noted in vitamin E supplemented animals.

(Korean J Nutrition 31(2) : 153-138, 1998) , R 4
KEY WORDS : vitamin E -supplementation - diabets ! mellitus - lipid ?&éﬁﬂaﬁm.; andoxidative
enzymes - KK mice. : ‘ .
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Table 1. Composition of experimental diet

Ingredient (g/kg diet)
Corn starch 544
Casein 150
Corn oil 200
o-Cellulose 50
Mineral mixture” 40
Vitamin mixture? 10
p.-Methionine 5
Choline chloride 1

1) Composition of mineral mixture(kg mixture)
CaHPO, 500g, NaCl 74g, K;SO. 52g, potassium ci-
trate monohydreate 220g, manganous carbonate 3.5g,
ferric citrate 6.0g, zinc carbonate 1.6g, cupric car-
bonate 0.3g, KIO; 0.01g, KCriSQ.), - 2H;0 0.55g, Na
,5e0; - 5H,0 0.01g, sucrose, finely powdered 118.9g

2) Vitamin E free mixture, ICN Biochemicals(Cleveland,
Chio)/kg mixture)
Vitamin A acetate(500,0001U/g) 1.8g, vitamin D,(850,
0001U/g) 0.125g, ascorbic acid 45g, inositol 5g, cho-
line chloride 75g, menadione 2.25g, p-aminobenzoic
acid 5.00g, niacin 4.25g, riboflavine 1.00g, py-
ridoxine hydrochloride 1.0g, thiamine 1.00g, calcium
pantothenate 3.00g, biotin 0.02g, folic acid 0.09g, vi-
tamin B,, 0.00135g, sucrose, finely powdered to Tkg

el FPAZ T,

TR Aoj(fat, 20% wt/wt, 39% cal/cal)®] 24
& Table 13} 2t} o] AE 2lolo] HlglRl E 52
511U/kg dietelth. ol 44 718 &9 Y& -
tocopheryl acetate Y2 7i1d Aolny, ulg
7 E free vlelql £FE-S ICNICN Biochemicals,
UsA)e2rE pYsld AMgsidch £ mHlER E
Aoldl= dl-a-tocopheryl acetate(Sigma Chem-
ical. USA)E #7lsld viglR]l B9 $&-& 20801U/
kg diet= ).
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meter, Hitachi, Japan). ©| ), E2$Y2.2 tetrae-
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Table 2. Effects of vitamin E supplementation on pan-
creatic MDA in normal and diabetic KK mice

3z whebA lipooxygenase$} cyclooxygenase sys-
teme] FR= ] Zf- FrlF Aol Z7Hd AP 7]
Atk Als €. HlER) E Ae] A g8 A3
tsighe] HAEHA ad AL ¥El) E7} arachi-
donate WA A== AL Aol lipooxyge-
nase®} cyclooxygenase?] 84& ZAA1A A% i)
Ze) AL JAAZA FAlel chain-breaking an-
tioxidantd &< g+ 2o 71QE RejFu® Bl

4. PN} HA WY MY

A9} cytosoldlX ¥ GPX ZAHEE 245 Ax
€ Table 30 JERAATE A 4o] A Al #)7o)
A FEae) GPX 848 vgdkdd bls foHes
S7tEe] WighTel 12419 HEE el
1653t vEIR B9 B7}e) odlMe Bl fof
vF o2 ZaHYw ol= HlEN] E B7A] GPX 84
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B3ojA] 4t3lE 2EYAE ZaA7|n, AFE it
29} E8jA19] GPXol W 8771 ZHaEoe] EAo|

Table 3. Effects of vitamin E supplementation on pan-
creatic GPX activities in normal and diabetic

KK mice
GPX(nmole NADPH/min/mg protein)
Low VE Normal 79.33+8.17°
Diabetic 95.14+14.32°
High VE Normal 67.7046.65°
Diabetic 68.691+12.76°
Low VE : High fat, low VE diet(corn oil 20%, 511U VE/
kg diet)
High VE : High fat, high VE diet(corn oil 20%, 2080iU
VE/kg diet)

Means with the same alphabets are not significantly dif-
ferent at p<0.05 by Duncan’s multiple range test
Values are mean=+SD, n=5-9

Table 4. Effects of vitamin E supplementation on pan-
creatic GR activities in normal and diabetic KK

mice
MDA(nmole/mg protein) GR(nmole NADPH/min/mg protein)

Low VE Nomal 0.60+0.07° Low VE Normal 34.2243.12°

Diabetic 1.824+0.12% Diabetic 61.28+7.59°
High VE Normal 0.69+0.09" High VE Normal 37.39+6.28°

Diabetic 0.97+0.11° Diabetic 46.28+6.72"
Low VE : High fat, low VE dietcorn oil 20%, 511U VE/ Low VE : High fat, low VE diet{corn oil 20%, 511U VE/
kg diet) kg diet)
High VE : High fat, high VE diet{corn oil 20%, 2080iU High VE : High fat, high VE diet(corn oil 20%, 2080tU
VE/kgdiet) VE/kgdiet)

Means with the same alphabets are not significantly dif-
ferent at p<{0.05 by Duncan’s multiple range test
Values are mean:SD, n=5-9

Means with the same alphabets are not significantly dif-
ferent at p <0.05 by Duncan’s multiple range test
Values are meanSD, n=5-9



Table 5. Effects of vitamin E wpplementatccm on’ pan-
creatic CAT activities in normal and diabetic

KK rmice
CAT(nmole NADPH/min/mg. protein}
Low VE Normal T 14.651245°
Diabetic 79.11£10.76°
High VE Normal 22.31£3.49°
Diabetic " 47.97£611°

Low VE : High fat, low VE duet(com oil 20%, 511U VE/
kg diet)

" Migh VE : High fat, high VE dieticom  oil 20%, 20801V
Vi/kg diet)
Means with the same alphabets are pot, sngmﬁcantly dif-
ferent at p<0.05 by Duncan’s multiple range & test
Values are meand:SD, n=5:9 .
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