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The Effect of Dietry Se Levels and Alcohol Administration on the Lipid
Hyperoxidation and the Lipid Metabolism in the Rats
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Dept. of Food and Nutrition, Kyung Nam Junior College, Busan, Korea

ABSTRACT

The purposes of this studies were to investigate the effect of dietry Se levels and alcohol
administration on the lipid hyperoxidation and the lipid metabolism in the rat. Seventy two male
rats of Sprague-Dawley Strain weighting about 58~62g were divided into 12groups. The dietary
Se levels were 10, 0.4 and Omg, and the dietary @ -tocopherol levels were 150 and Omg per kg
diet, respectively. Alcohol-administrated groups received drinking water solution containing 10%
of ethanol from the 3-weeks of experimental periods.

The obtained experimetal results are summarized as follows.

1. Food intake, body weight gain and food efficiency ratio were significantly lower in H-, L-
and alcohol administrated groups(-A) by administrated Se and alcohol in diet. The weight of
liver and spleen tended to be greater in H- and alcohol administrated groups.

2. The glutathione values in liver tend to be lower in alcohol or Vit. E administrated groups
than nonadministrated groups. Also there were higher in H- and L- than C-groups, but the
increasing range decreased due to administrated alcohol. The lipid peroxide values in liver
were significantly higher in alcohol groups, and L- and tocopherol groups were higher
values. Specially the increasing of lipid peroxide values were significantly effected by alcohol
in low Se and Vit. E groups.

3. The contents of total glyceride in plasma were higher in alcohol groups, there were signifi-
cantly higher values in alcohol administrated groups under low Se and Vit. E groups. The
contents of total cholesterol and HDL. -cholesterol in plasma were significantly higher in alco-
hol groups.

4. The contents of total lipid in liver were higher alcohol groups, and slightly higher values in
low Se groups(L-groups) than other groups, also higher values in low Vit. E groups. Those
of total glyceride in liver were significantly higher in alcohol groups, appeared highest values
when alcohol was administrated in low Se and Vit. E groups. The increasing of total
glyceride content was significantly effected by alcohol in low Se groups than that in

C-groups.
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Table 1. Classification of experimental animals
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Experimental Dietary Se level Dietary Vit. E levels Administration
Groups” (mg/kg diet) ‘mg/kg diet) alcohol
HCA 10 150 +
HC 10 150 -
HLA 10 0 -+
HL 10 0 -
CCA 0.4 150 -
cC 0.4 150 -
CLA 0.4 0 4
CL 0.4 0 -
LCA 0 150 +
LC 0 150 -
LLA 0 0 L
LL 0 0 -
1} HCA alcohol administrated high selenium, control tocopherol diet group. ]
HC high selenium, control tocopherol diet group.
HLA alcohol-administrated high selenium, low tocopherol diet group.
HL high selenium, low tocopherol diet group.
CCA alcohol-administrated high selenium, control tocopherol diet group.
cC control selenium, control tocopherol diet group.
CLA alcohol-administrated control selenium, low tocopherol diet group.
CL control selenium, low tocopherol diet group.
LCA alcohol administrated low selenium, control tocophero! diet group.
LC low selenium, control tocopherol diet group.
LLA alcohol-administrated low selenium, low tocopherol diet group.
LL low selenium, low tocopherol diet group.
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Table 2. Composition of experimental diets
Nzxi' STOPS 'HcA HC HLA HL CCA CC CLA CL LCA LC LLA LL
Ingredient
Sucrose (g) 660 660 660 660 660 660 660 660 660 660 660 660
Soy protein(g) | 200 200 200 200 200 200 200 200 200 200 200 200
Perilla oil(g) | 100 100 100 100 100 100 100 100 100 100 100 100
Salt @ @ ® ® ® ® © © © ©
mixture (g) V 40 40 40 40 40 40 40 40 40 40 40 40
Vit, A,D
mixture (mh)? | 1 1 1 1 1 1 1 1 1 1 1 1
Vit. E,K . . x . - o * * o o * x
mixture(ml)®» | 2 2 2 2 2 2 2 2 2 2 2 2
Water soluble
vitamin(g)*
Vitamin
By, (ml)® 1 1 1 1 1 1 1 1 1 1 1 1
Ethanol (10%) t — + — + — + — + — + —

1) Composition of salt mixture(g/kg diet)

. Calcium phosphate dibasic 20 g,

Sodium Chloride 2.96 g,

Potassium citrate monohydrate 8.8 g, Potassium sulfate 2 08 g, Magnesium oxide 0.96g, Manganouse

carbonate (.14g, Ferric citrate 6 H,O 0.24g,

mg/kg diet,® CSe
Vitamin A D. mixture(mg/ml corn oil)

0.4 mg/kg diet ,© LSe ;

no

Menadion 2 mg, Corn oil 2ml,
2

Water soluble vitamin mixture(mg/kg diet)
Riboflavin 20 mg, Nicotinic acid 120 mg,

mg, Folic acid 4 mg,

Vitamin E K. mixture . « tocopherol acetate( »»

Zinc carbonate (.064g,
Potassium iodate 0.0004 g, Chromium potassium sulfate 0.0002 g, Sucrose to make 40.0g, @ HSe ;
0 mg/kg diet .

: Vitamin A (.1 mg, Vitamin D (.01 mg.

Pyridoxine 10 mg,

Cupric carbonate 0.012 g,
10

Cto . 150 mg/kg diet, =+ ; Lto:(0mg/kg diet),

. Choline chloride 2.000 mg, Thiamin hydrochloride 10 mg,

Calcium pantothenate 100 mg, Biotin 0.5

Inositol 500 mg, Para-Amino benzoic acid 100 mg.

5) Vitamin B,, solution : Vitamin B,, 1 mg/100 ml distilled water.
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i
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Initial body wt,

Final body wt.

Weight gain

feed Intake

Group FER
(g) (2) (g/day) (g/day)
HCA 59.9+3 1VNS? 141.7+ 6,929 1.67+0.17*° 8.07+1.66™ 0.13+£0.01%
HC 59.9+3.8 154.4+12. 6% 1.93+0.25% 10.01+1.62%° 0.1610.02*
HLA 56.7+£3.1 124.7+13.9* 1.954+0.26" 8.55+2.08% 0.17+0.02%
HL 57.614.6 153.1+13.0% 1.37+0.26" 8.55+0.45% 0.17+0.02%
CCA 62.9t3.6 182.4+9.5% 2.45%0.20 11.03+1.15% 0.16+£0.01%°
CC 57.9+4.5 197.7+8.1°¢ 2.85+0.20° 15.77+1.78° 0.27+0.03°
CLA 58.0+4.0 174.7+9.7°4 2.38%0.21% 11.70+1.23%° 0.20%0.02°
CL 64.2+3.7- 186.2+6.1° 2.49+0.21° 12.60+1.04* 0.28%+0.02°
LCA 62.8t4.1 168.2+14.7°¢ 1.95+0.30%" 11.95:+1.30% 0.18+0.01*
LC 65.91+4.3 173.4+12.6¢ 2.19+0.20™° 13.02+1.18* 0.17+0.02%
LLA 60.8+3.6 147,012 4% 1.76+0.29%° 12.00%1.55%° 0.14+0.02%°
LL 62.1+4.1 160.0+17.5%% 2.00+0.40* 12.63+2.09%° 0.15+0.03*

1) Mean+S.E.M.
2) Not significant among 12 groups at a = .05 level by Duncan multiple test.
3) Values within a column not followed by the same letter are significantly different at @ = 0.05 level by

Duncan multiple test,
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Fig. 1. Effect of dietary Se level on body weight increase per week in C and H groups
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Fig. 2. Effect of dietary Se level on body weight incrcase per week in C and L groups
Table 4. Organ weight of rats (g/100g B.W)
Group Liver Heart Kidney Spleen Testis

HCA 4.51+0.36V% 0.54+0.07 0.90+0.03* 0.36+0.05% 1.61£0.10°
HC 3.85+0.16% 0.36+0.01*" 0.81+0.03* 0.35+0.06 1.69+0.07"
HLA 5.62+0.47¢ 0.39+0.01% 0.81+0.05* 0.40+0.07" 1.56+0.13%°
HL 4.02+0.31> 0.51+0.04° 1.01+0.05° 0.34+0.04*° 1.80+0.13°
CCA 3.43+0.21* 0.42+0.01°%% 0.89+0.06* 0.26:£0.02%" 1.22+0.70*
CC 3.10+0.13* 0.30%+0.02% 0.76+0.03% 0.25+0.04* 1.18+0.04°
CLA 3.33x0.32* 0.34+0.03™° 0.81+0.05% 0.29+0.02*° 1.45+0.08%
CL 3.24%0.21* 0.37+0.02% 0.814+0.03" 0.28+0.03*° 1.32+0.04%¢
LCA 4.28+0.33% 0.29+0.02* 0.74+0.04° 0.32+0.06% 1.39+0.04%
LC 3.01+0.16° 0.38+0.05% 0.89+0.08™ 0.32+0.03* 1.35+0.04%
LLA 3.63+0,18% 0.28+0.03" 0.89+0.05*" 0.33+0.01%° 1.49+0.16°¢
LL 3.02+0.18% 0.33+0.03*° 0.77+£0.04% 0.30+0.03*° 1.61+0.04%"

1) Mean+S E. M,

2) Values within a column not followed by the same letter are significantly different at a« = 0.05 level by

Duncan multiple test.
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Table 5. Glutathione and lipid peroxide value in liver of rats.
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S A3 o 1 GSHEAE
LJ G FA 9 AHE o] A
S FEE aleohold

Seﬂ} Vit. E7F 29508 w) 7F GSHUl Aol whaf
Soll ofajA AL Wew)
E¢ A d4¥(LLT),
AFP(L-+) AUS @ ¢ GSHFFo
malondialdehyde(MDA) 2 -2}
A7 Qg w o] B uﬂ J GSH

MDASH B#ste} 2z

Al Ay GSHY= B ’é}if} h-g-oll

1@44§@.%Ha Feg A

Adel Axtg B w alcohold
g w 7F GSHYF AH AMe 101

Glutathione

G
roup (nmoles/g liver)

Lipid peroxide
(MDA nmoles/g liver)

HCA 1.3340.10V0¢02 938.18+27.33"
HC 1.4340, 22 637.32+34.83¢
HLA 1.13+0.078bcd 1, 096.22+ 48 .56
HL 1.4740.12% 982.23+28.14°
cca 0.80+0.27° 990.38+33.81 *
CcC 0.97+0.40%° 629.85+126.20°
CLA 0.75+0.15" 1,291.53+£40.27 @
CL 1.00£0.60%¢ 1,049.07+57.49 ®
LCA 1.30+0.08%¢ 1, 086.53+39.20°
LC 1.42+0.07¢ 915.93+17.98"
LLA 1.80+0.70¢ 1, 432.55+96.71°
LL 1.83+0.27¢ 1,287.88+61.66

1) Mean+S.E M.

2) Values within a column not followed by the same letter are significantly different at « =0.05 level

by Duncan multiple test.
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Table 6. Contents of TG, total cholesterol and HDL-cholesterol in plasma of rats. (mg/dl}
HDL-/total
Group Triglyceride Total cholesterol HDL-cholesterol /
cholesterol
HCA 37.11%£3.339 60.68+3.25¢ 14.40+0.30% 0.24
HC 34.02+1.87¢ 49.40+5.59*° 12.15%0.77*¢ 0.25
HLA 42.01+4.43° 66.15+4.19" 12.67+1.08% 0.19
HL 33.14%4.01° 45,9542 ,23%° 11.68+0.36" 0.25
CCA 38.15+2.53 74.67+3.85° 11.4240.40*° 0.15
CC 38.66+5.16° 48.57+3.36% 10.35+0.80° 0.21
CLA 42 .68+4.96° 74.22+3.46° 14.87+0.96° 0.20
CL 35.16+2.76% 43.28+4.16 12,382,725 0.28
LCA 49.35+ 4.65*" 73.87%+9.75°¢ 14.22+0.917 0.19
LC 40.51%+ 5.12° 55.54+1. 832 12.5240. 702 0.22
LLA 63.37+10.91° 49.31+4 59" ‘ 13.00+£0.67% 0.26
LL 42 .68+ 4.96° 65.03+6.15 11.35%0.70*" 0.17

1; Mean+S E M.

2; Values within a column not followed by the same letter are significantly different at a —= (.05 level by

Duncan multiple test,
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Table 7. Contents of total lipid, TG, total cholesterol and phospholipid in liver of rats. (mg/g)

Total choles-

Group Total lipid TG Phospholipid
terol
HCA 42,983 48" 8.3940.40% 3.68+0.49° 5.91+0.64°
HC 36.12+2 .86 3.26%1.25" 5.61x0.52¢ 5.61+0.52°
HLA 47 T7+3.78%¢ 8.78+0.65¢ 2.63%0.33 3.2540.19*
HL 43.83+£1.90%" 4.43+1.00* 3.07+0.20 3.06+0.22°%
CCA 43.73+5.14"° 5.714 18280 1.78%0.18% 7.3410.50¢
cC 38.60£2.20%° 3.26+1.25% 1.33+£0.25% 3.4240.21°
CLA 48 5245 (720 7.70+1.35% 2.72+0.40™ 4.99+0 .58
CL 46.80+2.07 3.76%0.84% 2.20%0.52% 4.01%£0.63*
LCA 50.85%3.95™¢ 7.80+£0.65% 2.27+0.51% 5.27%0.72>
LC 46.45+3.26%¢ 3.63+£0.67%" 2.16+0.45%" 5.6810.47¢
LLA 63.18+9.27¢ 8.75+1.82¢ 4.92+0.27¢ 5.43+0.45"
LL 58.82+5.53¢ 6.90+1.10" 1.26+0.39° 5.53+0.17"

1) MeantS . E. M,
2) Values within a column not followed by the same leftter are significantly different at a — (.05 level by
Duncan multiple test .
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