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ABSTRACT

The aim of the study was to determine whether vitamin E supplementation in three experi-
mental model rats with impaired glucose tolerance could change serum insulin concentration
and lipid distribution. The three groups were adult(AS) and neonatal(NS) streptozotocin-
induced groups, and a high sucrose diet{HS) group. Each group was divided into control and
vitamin E supplementation groups at the age of 9 weeks. The level of vitamin E supplementation
was 5g/kg dict. Blood and organ samples were taken at 5 and 10 weeks and were examined
for changes in the level of serum insulin, glucose, lipids, liver lipids, and oxidative status.
Vitamin E supplementation Significantly reduced serum insulin in the HS group and caused the
significant beneficial changes in serum lipids and triglycerides in AS group at 10 weeks. In all
groups, serum vitamin E was increased and malondialdehyde(MDA) in serum and liver were
decreased significantly by vitamin E supplementation. The results suggest thata vitamin E
supplementation improves lipid distribution in adult streptozotocin-induced rats and serum
insulin concentration in high sucrose diet-induced rats. Vitamin E might prevent on reduce
oxidative injury in all experimental model rats with impaired glucose tolerance. (Korean J
Nutrition 31(8) : 1226~1234, 1998)

KEY WORDS : impaired glucose tolerance - streptozotocin - high sucrose diet - Lipid distri-
bution.
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Zke] 8 Atgdlojn 1 vt P& A By}
oF 4uf] o] A & Ao BHuEgom? dbd Axa
28] FE9) vitamin ES 24 ol 283 A4 A¥d
Ao YHE W0%MA FL F Utk P, FH2
Aed 4o Mo B Py AW A g}
Zol7t ¥ At SE gagos a7t %ol
olFAR5L 9lom*d A XA X A4 ¢ A5}

&38 AE3) 1% A NEo] BE FE
£ wn QIt}® B3 vitamin BEE AX e Ex3 %
HIAHE Alolo] EASlHA A AsA £akg ghol

T PAAR A dom, Ay Fojal Hae
A& F8e Z/MYIT R AF BEE /A
ks 2% o, 28y vitamin E9) 43 &
T AHo| o] &H G T4 Tjakgt ol o &3
9} 28 7)Ho) tigk vitamin B9} 9o g @3
B =3 thidol Blm gk,

wpehA] 2 A= N9 4719 streepto-
zotocin® FASAY TR0 dad A4S A
A AA gt Fx B 3FNA vitamin ES I}
AAF7 €A Aed e 9 XA E¥o v]A= £
£ 2ABIEEHN vitamin B9 A3 7 #3432
3 59 T FHFE AQANFIAY dEeis del &
% 9t 53-8 Z A9 st AESA S

AN XYY

o

tl o

1.4 E8 N Ay oYy v

Ay FES AF 35%o] & Sprague-Dawley®
AHE Megulgtm 43 8 ARSFAA 78k A
g3t on o 7pxe Ay =44 v B BE
& e HEEEL A EE Ul 8 FL2 A
Aol wojdle] zFoRE X Ug §F & vi-
tamin E 3712018 G943t 4¥woR glon, 4
o] FAFE, 55, 105 6~8ni4-& AR

A4:719] streptozotocin ol 943 B HT,
Adult Streptozotocin(AS) group :

A% 3789 SD 7 dF o 18 A=Y FHFE
AHrEEetd 48, ARSAIZ e e g Bd S
THE7] A8t 953o] HUS 9 citrate buffer(4T,
pH 4.2)°l &3§% streptozotocin(Sigma Chemical
Co. Ltd., USA)E AF kg 55mgo 2 B o
i}, FoiF 2do] ¥ SAse 250me/dl oV
o] EFRE Hole AAT I3 &Y g Rdo)
g Ao JFsigrt Eue nlgHoA Ajdst

o] glucose oxidase H'H(Glucometer, One touch
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basis, Johnson & Johnson, U.S.A)e= &A3I5t}.

NA4719) streptozotocin Fodol) 8 P FAE,
Neonatal Streptozotocin(NS) group ;

SD3F 947(200g) A (250g)S 242t dhmaiy 3
AolA o] 109 &< Yol Wi og wujAlA, 4
B FAE 47 duay AolAo] Yol EuAAY. £
gE 3 244131 o|fiell A7) ] RS FRsle] ARt
streptozotocin(90mg/kg)g B Foigh H, ofv] &
w3 N7 T~8rRE RIS 2P 3%
ol ATl AF 83| Wds FHAHglucose toler-
ance test)& AAISt Yds Folig Roje At
At on AE 9T ARL Az, Wds A
YL 1647 FEF glucose(3g/ke) S E4UE B
313 08, 158, 302, 605, 12080 vig=oiA Hy
3t} glucometer® B3 S slo] 2AbsHY L)

149 Holol 2% Fx HEF, High Sucrose
diet(HS) group ;

A% 359 SDFH BF 07 64.6%(w/w) o
Ag Hojz 677 ARSI BT 9FHol HAS
o, 2s HAE AP, A48 ARE 57 1059
T W35S s 25 AEE AT

74 AL A 5 22427, AUEE 60+£10%
g FAeH P 1247 F7](light : 61 00~18 :
002 29 44 58S caged] § vy &
ARSIl 7 AETe] WiXE AS5S 71Ees 9
o) 1Q.oH, ad-libitume g ALEE 399319
% E& FH5E Y 3F3 AREA AH=E
gor, AFL IFd & ¥, o] AP dFd
of 74 Wl 715315

2. A9 Aloj

2 A3 AHER AY Hole] UutxAE Table 10
AXBIHoH, AL NAS-NRC(1989) &9} Atak
F&%] A 248 ASHHSTE) = A A
A 67 B UEE Folgs 28] 98 64.6%
sucrose, 2% o-cellulose dietE M3 1R o, oA
& Field 5°, & Fxn2 st Aot 28 A=A
A% F93 79 o] wek sucrose THS <k7H
TAANF o 2o} A ko] Wl o3 FIL )
AstaA a-cellulosed) &L athE FANZHT Vi-
tamin EA7} 2ol 5g/kg diete] di-a-tocopherol
acetaete(Sigma Chemical Co. Ltd., US.A)Z A7t
k. of= 1Y Alo] HFFo] 15~30g € o wig 75~
150mg2] o-tocopherol acetateE ©) AFlsh= o)},
o] A7MpE-E Meydani®9} Bendich$} Machlin'®&
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Table 1. Composition of experimental diets(g/kg)

AS, NS groups HS group

. * Control Vitamin E Control Vitamin E
Starch 595 595 - -
Sucrose - -~ 646 646
Casein 200 200 180 180
Lipid 100 100 100 100

(beef tallow) (45) (45) (45) 45)

(corn oil) (55) (55) (55) (55)
Vitamin mix” 10 10 10 10
Mineral mix” 40 40 40 40
o-Cellulose 50 50 20 20
DL-Methionine 3 3 2 2
Choline chloride 2 2 2 2
di-a-Tocopherol acetate - 5 - 5

1), 2) AIN-76

TAZ & AR, vnY FE& FEoAR R
g Qo] ehstAl A & e deoloh. BF vi-
tamin E 5Tt 8% Ad7 vidadd oz g3
a-tocopherol : LDL ¥}&-2 6 : 1]t}

3. N8 28

3 A4A 12478 HAA)F| I ethyl ether? v}3 s}
o ZAEWoA & AP P PXF 2407
ojujel ¥4 Ealstgin, BX97=) -70CAAN 3
Z53 s dde] d%= EDTAY AE tube
of gol 218 WAste B4 A8t d9E
AR H 74, AR, AL FES AL A Re] A
A F, AR A AYFE Ao A3AZ2 718
FI AREP oz Az e RAZE 2R3t x
AL Ad FA FAE Ax AA) Fx2 & 4N
A -70To] BHsT).

4. Mooty 2o

g2 dAe] Bl S A4 Ysg S37(S-
potchem, Kyoto Co. Ltd., Japan)Z o]&3te &4
3len, ¥4 A&dL Coat-A-Count *I-insulin
RIA Kit(DPC, U.S.A)E AHE-31H radicimmunoas-
say Yoz 245yt

geolo] 2212 52 Fringe$} Dunn™e] ez
sulpho-phosphovanillin reactiong& 712 % colo-
rimetric methodZ ©|-83le £43901, S84
B FE2 ZlatkisS Zak'?9] ¥hio2 243} &
A HDL-cholesterol& AAB(FEAY AF kit)e
2 ZHsl9goen AAA EHL FAHUE o) 4F A
kit(eH3ASF, JATRON)E AH83l5ith 8% $4A
& glycerol oxidased) 9§ T4 whs-o] Y E A}

-3 A4 25 Akt £4971(Spotchem, Kyoto Co.
Ltd., Japan)& Z4stgct.

7rz2 2] 2x]A-L Folch 79 g oz w3Ags)
of FE3% T, FFY2HES o g o,
FAA L Biggs™ WY, AX4E Fiske®t Sub-
barow'9] ¥i& AHESH

e HpbA  S42 439 A8E L Yol &
B AE A& Y34 microcolumnd] ¥ HbA BF
g &&= WdE AH-F A Fkit(Bio-Rad, Ger-
many)E o}-&3 4t

MDA (Malondialdehyde)= Buege$t Aust'®<9]
g ok7)} M ¥ 3 TBA(Thiobarbituric acid) as-
say o2 ZAsRon, A et AnE 4445
= 7+23) 9} conjugated diene] 4L Recknageld
Ghoshal™¢} ¥ §& o]83}%rt.

goat 7} 249 vitamin E ¥%2 Lang %9
WS W3 9 2E&RA A2 E T E (revers-
ed phase HPLC)E ©]&3}d ZA3% o9, exter-
nal standard24 dl-o-tocopherol acetate(Sigma
Chemical Co. Ltd., USA)E A3, ¥4 =
AL oh&T gt

The operating condition for determination of vi-

tamin E by HPLC

Instrument : Thermo separation products
Column : Bondclone 10 C18 300X 3.9mm 10pm
Mobile phase : MeOH : reagent alcohol(3 : 7)
Flow rate : 1ml/min

Detector : UV 275nm

Injection volume : 201
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Wdse o] ARE A7 A8 *3?1 953
e %AWAM 2T E 3o NS3} HSFE
oA s e ANRGT. TEG T FBA
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Fig 1. Glucose tolerance test of htgh sucrose dlet(HS) group
at 5 and 10 weeks.
HSC: High sucrose diet(HS) Control group
HSE : HS+vitamin E group
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-~ B 152 A9y} FA% A5sld 2 201+154,

22013.2, 205+11. 1mg/dIE BA 52 Fo &
AT Fo] AAFAE 67+8.3mg/dIE BN ¥
)7 Aoz 3B ot NSTAAE 122+10.
Img/dIE B WS Foie Jehdz HSZEL 7.

113 Img/dig 2o 633 nPPAol e U

Fo7t AEFA R BAFYTE nAFA ol
HSEL A& 28717 whe s Foll 3=
238900 (Fig. 1) 55004 vk W Ale
BE3R 10594 NSTEH 22 AR ygs o4&
velgcl. HS#¢) vitamin E #)AE tlzFol vjs)
EEZ dileel € Astd Aoz By

2. M3 Hg, Mo| HNF X 40 28

AY 717t B¢ AF A, o] 4AF L Aol £
< Table 2004 H]E:ls}%lt} S 8 T ASTE 55
MNE Hol HA o] Egtor} AF ZvhEL Ugtn
Ho] £EE it NSE 105 Aol 4} A%
71 2 Ho) Tgol ¥E 7 2o ¥tor} vita
min E 5% 4ASINEMEF 37H85 A0} Kgol
) egsm, 237} DI g 7)5e) AR 9
Bl HSZE 32 dol 493 A% 343, 2 o)
£ BYOm 57 Bk, 10T 55
o) B} o}, 2k & BF vitamin E 3¢ A3d
we 2)F sl Ao] &9 JIe e kot

.3
2z} Ze] AFol g B71e) FAE Table 3004 Bl
asigeh. ) FAE z F2el 71zl 4@ ol
£ gem, 55 vitamin E HY3HT HSTA
139 A% FAL fo¥ez F71EAY. NSE
105004 4% A9 248 B F YAk 439 7

Table 2. Body weight, food intake, and food efficiency ratio(FER) in rats fed diets for 5 and 10 weeks

Groups Initial body weight(g) Weight gain(g/day) Food intake(g/day) FER"
AS 5wk Control . 394+13™ 0.65+0.58™ 20.91+1.88" 0.03+0.02" -

Vit. E 3994127 - 0.63+1.08 25.27+2.62 . 0.03£0.04.

10wk Control 415+28" . 1.88£1.16™ 27.02£243% 0.08+0.05™
Vit E 419144 "1.87+0.51 30.35+3.03 0.07+0.05

NS 5wk Control 354420 © 1.87+£054™ 18.20+0.81"° 0.10+0.03™
Vit. B 334+28 2.7610.61 18.59+0.78 0.15+0:03,

10wk Control 417419 - 0511047 15.93£0.93% :-0.03+0.03"
Vit E 428+19 1 1.214£015 17844050 . 0.07+0.0%

HS 5wk Contro} 404+19™ 3.66+0.1™ 23.37+0.96™ 0.16+0.01™
© Vit E 412+12 3.22+053 23.0941.46 0.1440.02

10wk Control 522414 1.81+027™ 21.30£0.09% 009+0.01™
Vit. E 525424 0.07+0.01

1) Food Efficiency Ratio=weight gainffood intake

Values are mean +SE

1504027

NS : not significantly different

21.28+0.77
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Table 3. Organ weights of rats fed diets for 5 and 10 weeks(g/100g body weight)

Groups Liver Heart Kidney

AS 5wk Control 2.59+0.16™ 0.30+£0.01™ 0.69+0.04"™
vit. E 2.80+0.17" 0.31£0.01 0.77£0.11

10wk Control 2.46+0.11% 0.29+0.01™ 0.72+0.05™
Vit. E 2.40+0.12 0.29+0.01 0.72+0.04

NS 5wk Control 3.39+0.49" 0.36£0.02" 0.73+0.06™
Vit E 2.07+0.09 0.33+0.02 0.63+0.03

10wk Control 2.48+0.10™ 0.36+0.02*" 0.64+0.03™
Vit E 2.46+0.11 0.30+0.01° 0.58+0.01

HS 5wk Control 2.38+0.04° 0.28+0.004° 0.64+0.03"
Vit. E 2.73+0.10° 0.32+0.01° 0.71+0.04

10wk Control 2.37+0.09"™ 0.26+0.01™ 0.65+0.04™
Vit E 2.40+0.06 0.23+0.01 0.61+0.02

1) Values are mean=+SE

2) NS : not significantly different

3) Values with different superscript within same period and group are significantly different at p<0.05 by DUNCAN's

multiple range test

20

Insulin(ulU/ml)

AS

B control 5wk
control 10wk

M vitamin E 5wk
vitamin E 10wk

Fig 2. The comparison of serum insulin between control
and vitamin E supplemented groups at 5and 10weeks.
AS : Adult streptozotocin group, NS : Neonatal strep-
tozotocin group, HS : High sucrose diet group.
Values are means+SE, Values with different letters
within same period and group are significantly dif-
ferent at p<0.05 by Duncan's multiple range test.
NS : not significantly different.

A BE Fo|A vitamin Edl 9% 43S YERRX
&kt

4. 9% Q88 £F

A Qe FE2 ASTH NSTlME Fod 3
E 20| Ho|A| okt HSTAA 7P #A ekt
tHFig. 2). Vitamin Eol 9J& ¥% d€d9 94
A ZaE AEFEA 1079 HSTOIMRE Yehst
HSTo] 559 1074 2deddFe Yetdld 2
e A&d AP 1QEBEFH s Fold
7Vs4& NAgth H|Tk A% Bl HSTol ude
YEF S Yehd £ 47 Ze ultte] A& AP
& fdsia yRs Felst nAedVFTE 2o

AU Felg dovle HE8AAE T 4YEe o
Qo] & & gtk Hu”s g3y wgtez Q%
A& AP 1AEVEFTY A2 Alsdn.

5. @4 It ZAQ K3 BF

AgAoz FitAzl s Fel FFHA vita-
min B¢} #9437} @33 7+ 22 9] FA2 9 $4
Ak &kl nXe &= 2z Table 49} 504 B
£ upel o] A7A FFEE g2 A vebgch 94
42719l streptozotocin FHZ LA AST 105
4] vitamin E 3% 43 9 gx24 83 £4
Az} FAXE S A3 AAARE v T 24
e FAAUA FAAA AW AE BES AR
S AEA YA JElT ded Buly FLo] A
¥ 3 AelolME 83 VLDL F4A%e 44
& Z7HE 3 A e gase] 8 A &
Fo| Assed £ ATAANAE vitamin E9| 3
YAFH7} ASTlAN BH A S A Aoz
[23257e=4

Dt FF o)A vitamin E9] BE a5 st
Douillet & A5¥ d% stearic acid7} 8% 2
g AR i gAskel A e,
vitamin EE 253228 458 8% stearic acidE
v n g4 2 Aakslel 849 8488 AstAIAA
AYAAT APQAE BHFE T2 9 A= A
o= sl g}, Pritchard 52 SID(streptozocin-in-
duced diabetes) 8F A #3F9] vitamin E A#H7}
8 ZAAY 53¢ 3% ayd gl o] A
extra hepatic lipoprotein lipased] 84< F7Azl
o 719she Aoz SMFY. A7l streptozoto-



cin T2 FEAZ NS AR olidg)e] HSF
< AST3} 2 vitamin E REE7E JehlR] 9%
o €3 F#Zd92HE, HDL-29288 2 Qx4 &
F Al ASTS) 1050014 vitamin E #IAHA &
8] ZAHUL O FoAME Fo4 s HalE B
°]R) 3t (Table 4). Vitamin ES # 43S uj
2] A A g WslE AR d ASTY 10594
FAA, AL 2ol E F2Y2HE o] 218
1, NS#9 550lM 22627 1050 A2
ol A3 F71HAHTable 5).

6. ¥ MDA, HbA,c ¥ vitamin E 8%
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AR sl fralstA ZaETt

¥l 2% hemoglobin®! FEAHEL %HDA
¥ QAZ vitamin E FQ4H0) o8 493 24
T Bou ASFS 559 HSTEY 55, 1050M=
& Zol7k Y. AST9] 550141 %HbA, 2 A
3 A8 E 5 9d AL Jain®9) ByolA 2
AE AZA] Ao AskE Sado) A7) R o gzt
drt. A9 vitamin EZ#L vitamin E T4 ¢
AA3HAl F7reren, HSToME e #3 wjad
o A8 A 717N 8H vitamin E FFo) §2lst
Al ¥k, webA %HbA ¥l E %o 309t

Table 6).
AAIALEHE MDAS BE oA vitamin B 3 120

Table 4. The concentration of serum lipids in rats fed diets for 5 and 10 weeks

Total lipid Total cholesterol ~ HDL-cholestero} Triglycerides .
Phosph
Groups (mg/dl (/) (me/d) (mg/dl) ospholipid
AS 5wk Control 206+ 9° 167 +13%? 135+17™ 33+ 6™ 179+ 7
Vit. E 146 +£13% 1374 47 97+ 4 . 28+ 3 ._148i_11
10wk Control 319+16* 166+ 3" 63+ 2° 43+ 5* 126£10°
Vit. £ 239421 143413 52+ 4° 23+ 20 73+10°
NS 5wk Control 197 +21° 147 +10™ 77+ 6™ 524 7% 121+ 9
Vit. E 130+ 8 14811 84t 6 555+ 3 110£10
10wk Control 161+ 7 155+ 8™ 98+ 9" 56+10™ 111+ 9%
Vit. E 208+£25 157+£10 10412 63+ 6 105+12
HS 5wk Control 218+19™ 162+ 8% 104+10™ 58+ 8™ 155+16™
Vit. £ ) 246+27 17012 Bi=6 6 417 18618
10wk Control 280+28™ 171+15% 88+ 3™ 65414 139+ 7%
Vit. E 332+13 204+12 89+ 5 77+ 6 143+12

1) Values are mean+SE 2) NS not significantly different
3) Values with different superscript within same period and group are significantly different at p<0.05 by DUNCAN's
multiple range test

Table 5. The concentration of fiver lipids in rats fed diet for 5 and 10 weeks

Groups Total Iipid. Total-cholesterol Phospholipid Triglyceridg
(mg/g wet weight) (mg/g wet weight) (mg/g wet weight) (mg/g wet weight)
AS 5wk Control 36.61 -4.047 4.07£0.44% 0.92£0.04" 12.04£4.10"
Vit E 34.14+7.16" 4424057 0.92-+0.06 6.25+2.66
10wk Control 42.65+4.75% 4584052 1.03£007% 212143295
Vit. E 68.70+4.47° 6.74+0.56" 1.0040.03 40.99+6.31°
NS 5wk Control 46.20+4.57™ 5.1240.40% 0.78£0.05" 25.26+3.74°
Vit. E 5516275 6.09+0.31 0.83+0.03 36.37:+3.30°
10wk Control 4337+330° 5.5940.48% 0.85+0.05" 25.24+ 355"
Vit. E 60.86+5.45° 6.43+0.62 0.99+0.04 39.44+8.73
HS 5wk Control 39.70+3.66™ 4574030 0.90+0.04" 21.23+2.06"
Vit E 52.89+6.26 7.2642.35 0.87+0.07 17.9+1.14
10wk Control 40.10+4.38" 4.1840.35% 0.91 +0.06" 18.82+4.41% 77
Vit. £ 49.11+3.24 4.70+0.39 0.99+0.06 19.841.45

1} Values are mean+SE 2) NS : not significantly different
3) Values with different superscript within same period and group are significantly different at p<0.05 by DUNCAN's
multiple range test :
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7. 1t ZE9] MDA, conjugated diene R vitamin E
12K

7+ 2A¢] MDA#ZHE BE oA vitamin E9|
30 o) P oz FAadh= AL E F IR
t}. 5%} 105041 E ASTH HSTo] NSTET #9)
¢ A4g ugrh. oF B¥3} ke slske
d o8] dASHE conjugated diene FFE AST
1059} HSF9] 5594 vitamin ES] 43 &3
2 2 2 9gen, A2 E vitamin E FYA4H
o o3 freHes ZaHAUG. 3 229 vitamin
E 33ke NST9] 1050l 4 vitamin E #4350 2
3 g8 2718 BQen, 1 9l t& oAM= vi-
tamin E 3438 8 4% Zol& ehiiA &
AtHTable 7).

2P ATS e FakaAe] 9% A HIES] A

3t &yt 24 A%, 9AA, SU2HES FEF 1)
#49 ARAAs de-e B, Sugden
7} Holness®&streptozotocinell &+ B9l hem-
oglobinel A A A3IeE e HA7 A 29 Wt
2 3 adtgen, Ozden 5% vitamin E #7iel ¢
§ ©3}¥ hemoglobin®) 749t A9 XA £X 74
ANEHE Bastigd. 2 dFoAE A7k g 24
FEo)A vitamin Eol 93 veigd #AT A2
= 82 HbA 9 #a7es E33 320N MDA
o] $o7el Aavt AT AT 7 2A o] FAEH
ZAA4 33 Wsks 4%7) streptozotocin FoT
ATt f-ol 3 AE AN

B APdAE G #A6A AR E w4
o] AN eI FFHNA vitamin E9] HFEHRE 2
Hygton, 1 A7 A%7) streptozotocin FEe F

Table 6. Effects of high dosage vitamin E on MDA, HbA:c and vitamin E in serum of rats

Groups MDA(nmol/l serum) HbA(% " Vitamin E(g/l serum)

AS 5wk Control 103.3+6.9° 2.20+0.80™ 833+ 6.2%
vit. E 57.6+8.0° 1.43+0.207 157.3£16.3*

10wk Control 65.2+2.8° 2.20+0.02° 1263+ 6.6°
vit. E 35.5+5.9° 1.37+0.03° 229.3+20.0°

NS 5wk Control 75.4+7.3° 1.52+0.04° 67.3+11.9°
Vit. E 27.7+3.0° 1.0440.16° 163.7+13.2°

10wk Control 109.3+22.3° 1.47+0.12° 81.7+£13.3°
Vit. E ' 109+3.8° 0.83+0.03° 208.0+13.9°

HS 5wk Control 59.0+2.2° 2.20+0.80™ 118.3+14.4°
Vit. E 36.6+5.8° 1.4340.20 598.3+66.9°

10wk Control 54.1+11.2° 1.10+0.04™ 81.7t 6.0°
Vit. E 21.6+5.8° 0.98+0.13 615.0%21.4°

1) HbA,% = (HbA/total Hemoglobin) X 100
2) Values are mean+SE

3) NS : not significantly different

4) Values with different superscript within same period and group are significantly different at p<0.05 by DUNCAN's

multiple range test

Table 7. Effects of high dosage vitamin E on MDA, conjugated diene and vitamin E in liver of rats

Groups MDA(nmol/g liver) Conjugated diene(O.D./mg liver lipid)  Vitamin E(ug/g liver)
AS 5wk Control 1213+£165° 0.27 +0.02™ 104+£20™
vit, E . 156+ 54° 0.25+0.06" 120+364
10wk Control 1682+228% 0.24+0.03° 80+15"™
vVit. E 264-+22° 0.114£0.01° 139+35
NS 5wk Control 593+108° 0.23+0.03" 75+24%
vit. E 88+13° 0.1740.02 123+13
10wk Control 312+27° 0.23£0.02" 56+13°
vit. E 92+10° 0.18+0.02 116+6°
HS 5wk Control 1564166 0.23+0.02° 131+30™
Vit. £ 193+12° 0.14+0.01° 133458
10wk Control 2020+302° 0.20+0.02™ 107+£24"
vit. E 460+71° 0.194£0.01 102+18

1) Values are mean+SE

2) NS : not significantly different

3} Values with different superscript within same period and group are significantly different at p<{0.05 by DUNCAN's

multiple range test
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