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ABSTRACT

To investigate the role of vitamin E in protection against lipid per-oxide formation and
to monitor the changes in the status of vitamin E, A and reduced glutathione(GSH) in fish
oil feeding, male Sprague-Dawley rats were divided into four groups. Control group was fed
soybean oil and fish oil groups(FO, FI, FII) fed ménhaden oil and soybcan 0il(9 ! 1) mixture
at the level of 10% (w/w). respectively. Dietary vitamin E levels were 30 T.E. for control and
FI, 2 TE. for FO and 140 T.E. for FII Feeding periods were 4, & and 16 weeks.

Throughout all periods, plasma vitamin E levels (either per ml or per mg lipid) of FO
group were extremely low and liver and adipose tissue vitamin E levels were also the lowest
among four groups. Plasma vitamin E levels per ml were lower in FI and FII than control
but per mg lipid were in the order of FII>FI=control, but vitamin E level per mg lipid
did not differ in liver and adipose tissue. As feeding prolonged, vitamin E levels in plasma
and other tissue were decreased in FO but increased in the other groups.

Plasma and liver thiobarbituric acid-reactive substance(TBARS) values were elevated in FO.
While plasma TBARS values as per ml plasma were similar or lower in FI and FII as compared
to control, plasma TBARS values as per mg lipid and liver TBARS valucs were in the order
of FI=FII>>control.

Plasma and liver vitamin A, blood GSH but not liver GSH appeared to be in the order
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of FII. control>>FL>FQ and this was most significant in 8 weeks.
This result suggests that both type of dietary oil and level of vitamin E affect not only
lipid peroxidation but also the status of other physiological antioxidants which have the potential

to spare the role of vitamin E.
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Table 1. Compositions of experimental diets

Dietary group Control FO  FI FII

Vitamin E(T.E.) 30 2 30 140
per Kg

Starch 370g

Glucose 190g

Casein 240g

Mineral mix(AIN-76A) 40g

Vitamin E-free vitamin

mix! 10g

Cellulose 40g

Choline 0.5g

1—inositol 0.5g

DI —methionine 2.2g

Soybean oil 100 10 10 10g

Menhaden oil 90 90 90g

DL—tocopheryl acetate 19 0 42 206mg
Witamin E-free vitamin mix(per Kg) contained thia-
min HC], 0.6g, riboflavin, 0.6g, pyridoxine HCI, 0.7g,
nicotinic acid, 3.0g, Ca-pantothenate, 1.6g, folic acid,
0.2g, biotin, 0.02g, vitamin B3, 0.001 g, retinyl acetate,
4,0X10° units, ergocalciferol, 1.6X10% units, mena-
dione, 0.075g, glucose 992.5g.

Table 2. Fatty acid compositions and perxide values

of Dietary Oils
Fatty acid 50 MO+80(9:1)
%

14:0 0.1 7.8
15.0 ND! 0.4
16 .0 10.8 16.7
16 .1 0.2 9.9
18:0 3.6 4.5
18°1 20.5 14.8
18 : 2(n—6) 55.7 10.7
18 3(n—%) 7.3 3.8
18 : 4(n—3) ND 4.9
20 : 5(n—3) ND 12.6
221 ND 1.4
922 : 5(n—3) ND 1.6
22 : 6(n—3) ND 3.8
Peroxide value 1.0£0.5 53+22

Not detected
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Meant $.D. *The number of animal was one.
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Fig. 2. Levels of plasrna TBARS per ml(A) and per
mg lipid(B) and liver TBARS(C) in rats fed
four experimental diets during 16 weeks.

Values are means® S.D. and those with diffe-
rent alphabets at each period are significantly
different from each other at p<(0.05. *The nu-
mber of animal was one.
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Fig. 3. Vitamin E levels of plasma per ml(A) and per mg lipid(B), liver(C) and adipose dssue(D) in rats

fed experimental diets during 16 weeks.

Values are means+t 8.D. and those with different alphabets at each diet period are significantly different

from each other at p<(0.05.
*The number of animal was one.
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Fig. 4. Vitamin A levels of plasma(A) and liver(B) in
rats fed four experimental diets during 16 weeks.
Values are means® 5.D. and those with diffe-
rent alphabets at each period are significantly
different from each other at p<{0.05. *The nu-

mber of animal was one.

Dl m@map w§

5. HoHmp ZtxE| 2| #% Glutathione2| &k

Fig. 5o E(A)7 L2 (B)oAM 55§ 84
¥ glutathione®] o] uEld gl FHeAA
ZAHE plutathioned thfE HF 7o) £243}
& Fig. 5904 BEo] H(A)dAe 4579 F
Fo] ThE 7|2E9] FBT AvtHo = wigir. 8
F9) 1650l A Fo o] A T, 85 M=
FI, FIItE D 2FRT @9k} 165 Fld
BT B BRI, FITL 2T $E0R
F7rE Ak ZEA(B) BUF glutathiones) &
& AMg 7|7k AR WA tha F7HE S FA 0
ol E7te) FoAQ] Alol= YT, 4 o] viamin
E &0 %o d FITE UE TEH} 22
FEOE FAHAY

umpkes.sml Blood

:
E | Z 7
el %
7,
ZZA tuntrel [} // fl LRl

Fig. 5. Levels of reduced glutathione in blood(A) and
liver(B) of rats rat fed four experimental diets
during 16 weeks.

Values are meanst 5.D. and those with diffe-
rent alphabets at each diet petiod are significan-
tly different from each other ar p<{0.05.

“The number of animal was one.
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