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Abstract

The effect of dietary methionine level on lipid peroxidation of rats was studied. Rats
were fed vitamin E— selenium— deficient diet or diet supplemented with various levels
(0.3, 0.6, 0.9%) of methionine. In rat fed MF diet, body weight gain and feed efficiency
ratio were decreased compared with those of control rats, but reversed by supplementation
with 0.3 and 0.6% methionine. Lipid peroxide levels in plasma and hepatic mitochondrial
fraction of MF group rats were significantly higher than those of control rats. However,
supplementation with 0.6% methionine modified this increment. GSH—Px activity was
decrased to varying degrees in erythrocyte and hepatic mitochondrial fraction from rats
fed MF diet. Methionine supplementation did not affect induction of this enzyme activity.
Examination of hepatocytes by electronmicroscopy showed that influence of vitamin E,
selenium, and methionine deficiency was mainly characterized by lipid droplets, swollen
mitochondria and microvilli destruction. Supplementation with various levels of dietary
methionine modified these changes to some extent. The results of this experiment indicated
that MF diet causes significant change in lipid peroxide level, GSH—Px activity and
morphology of rats which these changes may lessen by supplementation with 0.6%

methionine,.
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Table 1. Composition of experimental diets
Di treat t
Ingredient(%) ietary  treatmen
Cc MF 3M 6M 9M
Isolated soyprotein 20.0 20.0 20.0 20.0 20.0
Carbohydrate” 62.2 62.5 62.2 1.9 61.6
Butter 4.0 40 0.0 . 0.0 - 00
Perilla o1l 4.0 8.0 8.0 8.0 8.0
a—Cellulose 50 5.0 5.0 50 5.0
Mineral mixtur? 35 35 35 35 35
(~Se) (- Se) (—Se) (—Se)
Vitamin migture? , 10 10 10 w0 0
(—Vit E) (—=Vit E) (—=Vit E) (=Vit E)
DL —methionine 0.3 0.0 0.3 0.3 09

1) Corn Starch : Glucose : Sucrose=70 : 20 : 10

2) The mineral mixture based on the pattern of Rogers and Harper (195) contained the following (& /1008 mineral
mixture) : CaCO, 2929, CaHPO, 2H,0 043, KH,PO, 34.31, NaCl 2506, MgSo, - 7TH,O 9.98, Fe(CH:0,) 6H,0 0.

623, CuS0, 0.156, MnSQO, -

H,0 01, ZnCl, 0.02, KI 0.0005, {NH,)sMo,0;,

- 4H,0 0.0025, Na,SeO; - 5H,O 0.0015

3) 1008 of vitamin mixture contained tHe following : Vitamin A acetate 50,000 IU, Vitamin D 10,000 IU, Vitamin
E acetate 500mg, Vitamin K 500mg, Thiamin HCl 120mg, Pyridoxine HCl 800mg, Cyanocobalamin 0.05mg, Ascorbic
acid 3,000mg, Folic acid 20mg, Calcium pantothenate 500mg, PABA 500mg, Niacin 600mg, Inositol 600mg, Choline chlonde

20,000mg, Riboflavin 400mg,
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Table 2. Effect of dietary methionine on growth performance of rats during the experimental period

FBW Weight gain Liver weight
Group (& /day) FER (€ /1008 body wt)
C 375444210 3.790+0.439% 0.230+0.013* 2.798+0.279*
MF 328.8+33.4° 3.17940.372° 0.19840.020° 3.16840.380°
3M 356.1+57.920 3.537+0.606%0 0.21340.023% 2.746+0.199*
6M 352.8+14.0% 3.497 £0.256°° 0.21840.010°¢ 2.8124-0.203*
9M 331.54+34.8° 3.21640.337° 0.20440.012> 2.949+0.268°%°

1) Values shown are mean + S.D.

2) Values with a common superscript letter within the
3) F. B. W. : Final Body Weight

4) FER : Feed Efficiency Ratio
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Table 3. Effect of dietary methionine level on lipid
peroxidation of rats

LPO

Liver mitochondrial fraction
(MDA nmol / mg protein)

Plasma

G
% (MDA nmol / ml)

C 2438405528 0.698+0.058 *

MF 4453+£0977° 251640473
M 2548+0.737% 0.993+0.214¢
&M 2.6554+0.372% 0.83740.100%¢
9IM 3895+1.318° 0.935+0.145¢

1) Values shown are mean 4+ S.D.

2) Values with a common superscript letter within the
same column are not significantly different. (p<<0.
05)

3) LPO : TBA —reacting substances,
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Table 4. Effect of dietary methionine level on eryt-
hrocyte and liver mitochondrial glutathione peroxi-

dase activity of rats

GSH—Px (unit / mg protein)

Group
Erythrocyte Liver mitochondrial fraction
C 119.164-18.222 127.324+12232
MF 72284+ 892° 91.96414.75°
M 527 + 619° 57.61% 5.54°
6M 66.95+ 8.14° . 37.27+ 5.22°
9M 85.38+ 2.93¢ 51.55+ 3.34¢

1) Values shown are mean + SD.

2) Values with a common superscript letter within the
same column are not significantly different. (p<0.
05)
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Fig. 1. Electron micrograph of hepatocytes of rats fed (A) Control diet, (B) vitamin E—, Se—, and methionine
deficient diet, (C) vitamin E— and Se—deficient diet with 0.3% methionine, (D) vitamin E— and Se— deficient
diet with 0.6% methionine (E) vitamin E— and Se— deficient diet with 0.9% methionine.

N : nuclus, M : mitochondria, R : RBC, LD : lipid droplets, BC : bile canaliculi, MV : microvilli, LY : lysosome. (X 12,000)
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