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Effects of Dietary Protein Levels on the Serum Lipids and Enzyme Activities
of Ethanol-Administered Rats
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Pusan, Korea.

ABSTRACT

This study was undertaken to investigate cffects of alcohol and dietary protein levels on
serum lipids and enzyme activities in 15 week-old malc rats given a normal diet. Rats were
divided into 8 groups - control group(l16% protein, 16PC) and 8% (8PE), 16% (I6PE) and
24% protein group(24PE) to which was given 5% ethanol mixed into their drinking water
after 4 weeks and 10 weeks. Body weight, organ weight and various blood components were
determined at 4 and 10 weeks.

Body weight gain, organ weight, hemoglobin concentration and hematoerit value were not
influenced by ethanol and dietary protein levels. The levels of total cholesterol, HDL-cholesterol
and phospholipid in serum were not affected by ethanol consumption. Serum triglyceride concen-
trations after 10 weeks were significantly increased ethanol-treated group compared with that
of control group and the effect was greater in low protein group than control group. Serum
ALP activity was significantly higher in 8PE group than other group but there was no influence
by cthanol consumption.

KEY WORDS : ethanol - protein - serum lipid - enzyme activities.
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Table 1. Composition of experimental diets

. 8% 16% 24%
Ingredient . . .
protein  protein  protein
g/100g diet
Milk Casein 0.5 9.0 18.0
Sucrose 18.5 10.0 1.0
Rice highly milled 60.0 60.0 60.0
Skim milk 10.0 10.0 10.0
Soybean oil 80.0 80.0 80.0
Mineral mixture® 10.0 10.0 10.0
Vitamin™*# 10.0 10.0 10.0
Cellulose™** 10.0 10.0 10.0
Metabolic
energy(Kcal/100g) 3838  383.8 3833

*Composition of mineral mixwure(%) :

Ca-Lactate 85.15, Ca(H,PO,)s + HyO 14.60, K;HPO,

25.78, NaH,PO, - H,O 9.38, NaCl 4.61, MgS0O,

(anhydrous) 7.19, Fe Citrate 3.29

**Vitamin tablet ; Yuhan Hexavitarmn, Marufactured
by Yuhan Indusoial Co., Seoul, Korea. Each tablet
contains [ vitarnin A 5,000 LU., ergocalciferol 400
LU, thiamin - HC] 2mg, riboflavin $mg, ascorbic
acid 75mg, nicotinamide 200g.

***Ethyl cellulose : Hayashi pure chemical industries
Ld., Japan.
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S(latron Lab, Japan) kitZ, ¢1x]3& PL-E(OM)
(latron Lab, Japan) kit Al&3}e] RA1Ek9]v}.
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Table 2. Effects of dietary protein levels and ethanol inmakes on body weight, hemoglobin concentration
and hematocrit value in rats

) Body weight(g) Hemoglobin Hematocrit
Diet group? — - -
Initial Final Gain (g/dl) (%)
After 4 weeks
16 PC 375+ 121 440+ 22 65+ 3.0 14.20+ 0.30N5 42.72+ 0.90N 5
8 PE 373t 24 435+ 27 621 5.5 14.97+ 0.38 4500+ 1.14
16 PE 370£ 14 422+ 14 52+ 3.0 14.601 0.58 4413+ 0.89
24 PE 3761 14 437112 61+ 3.0 1467+ 0.30 4413+ 0.89
After 10 weeks
16 PC 8751 15 496+ 19 12114 4.0 13.94+ 0.34N5 41.80+ 1.00N 5
8 PE 3761 15 497+ 33 121+ 3.0 18.57+ 0.53 40.73+ 1.58
16 PE 370+ 10 488115 118+ 3.0 13.21£ 041 39.68t1.23
24 PE 378119 486+ 30 113+ 3.5 13.99+ 0.1 41.93£0.95
1) Mean=t SE of eight raws
2) 16PC:16% protein diet group(conuol)
8PE: 5% ethanol administered 8% protein diet group.
16PE . 5% ethanol administered 16% protein diet group.
24PE ! 5% ethanol administered 24 % protein diet group.
N.S. . Not significantly different between four groups at p<(0.05 level by Swudent’s t-test
Table 3. Effects of dietary protein levels and ethanol intakes on organ weight in rats
Diet group® - - O.rgan weight(g)
Liver Kidney Brain Lung Heart Spleen
After 4 weeks
16PC 11.5+0.79 2.7+ 0.13 2.0x 0.07 1.8+ 0.11 1.1£0.05 0.66+0.03
S§PE 11.5+ 0.8 2.610.13 2.0+ 0.03 2.1+ 0.15 1.1+ 0.07 0.70+ 0.04
16PE 109+ 0.4 2.7+ 0.12 2.0+0.15 20+0.15 2.0+ 0.05 0.671+ 0.06
24PE 12.1+0.7 3.0 0.14 2.2+ 0.04 1.9£ 0.05 1.1+ 0.03 0.75% 0.04
After 10 weeks
16PC 125208 33+0.14 2.1+ 0.05 1.8+0.112) 1.2+ 0.04 0.75+0.05
8PE 13.1+1.0 3.0+ 0.09 2.1+ 0.07 2.0+ 0.09%° 1.3+ 0.07 0.631£ 0.06
16PE 14.0+ 0.3 8.5+ 0.08 2.1+ 0.05 2.0% 0.15% 1.3+ 0.02 0.70% 0.03
24PE 1294+ 0.8 3.1£0.13 2.1+0.07 2.2+ 0.07° 1.3+ 0.06 0.72+ 0.04

1) Meant SE of eight rats
2) Means with different alphabet within the column are significantdy different ar p<{0.05 level by Student’s

t-test
3) See table 2.
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intakes on serum lipid concentration

) o Totl cholesterol HDL-cholesterol Ratio® Phospholipid Triglyceride

Dier group
(mg/dI) (mg/dl) (%) (mg/dl) (mgy/di)

After 4 weeks
16PC 60.12+ 354851 4157+3.08N%  69.1528.15 10172+ 45685 105.54% 9.162

3PE 58,97+ 4.99 31,93+ 3.64 54.15% 4,14 118,10+ 12.77 205.40% 7.74%
16PE 64.13+ 10.07 88.65+ 4.41 68.84% 5.25 101.72+ 10.57 127.70% 15.192
24PE 53.07x 4.17 38.77xX 2.88 63.641 ¢4.38 99.48+ 6.03 126.36x 13.70°
After 10 weeks

16PC 61.69+ 3.74N5 38.26+ 2.07 62.02+ 4.25 81.78%t 3.51 11053+ 4.992

8PE 54.64+ 4.14 33.80£ 2.55 61.86+ 5.32 98.57+ 9.60 232.76% 25.27¢
16PE 59.72+ 3.43 38.28+ 2.60 64.10+ 5.23 93.57+ 6.33 163.16+ 18.63P
24PE 63.15+ 3.23 41.431 227 65.60+ 4.25 958361 8.28 159474 9.10°

1) Mean+ SE of eight rars

2) Means with different alphabet within the column are signifcandy different at p<{0.05 level by Student’s

t-test
3) HDL-cholesterol/T-cholesterol X 100.
1) See table 2

N.8. ! Not significandy different between four groups at p<(0.05 level by Student’s ttest.
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Table 5. Effects of dietary protein levels and ethanol intakes on serum enzyme activity in rats

Diet group?  S-GOT(IU/L)  S-GOT(IU/L) LDH (mU/L) ALP(mU/L) ¥-GTP(U/L)
After 4 weeks
16PC 55.68% 5.97N5D 17.98+ 0.85N5  565.60+ 110.94N5  78.65% 7.42N5 1.04+ 0.03N5
3PE 52.80% 5.08 19.04+ 1.57 569.60+ 128.43 109.23+ 15.99 1.03£ 0.03
16PE 56.80% 4.87 18.16£1.15 894.40%+111.96 104.25+ 15.53 1.09% 0.04
24PE 64.961+ 4.84 18.961 1.18 588.80L 76.43 95.03+16.32 1.07£0.03
After 10 weeks
16PC 74.52+ 2.40 26.16+ 1.20 1104.00+ 106.05 68.00% 9.962) 1.39% 0.08
8PE 67,54+ 4.19 2222+ 1.32 925.71% 105.43 120.75% 7.90P 2.06+ 0.07
16PE 72.66+ 2.92 22,86+ 1.25 1209.60+ 85.96 7298t 7.219 1.52£0.10
24PE 75.90+ 4.61 25981 1.24 1120.80+ 130.76 77.59+ 6.682 1.87+0.09

1) Meanz SE of eight rats

9) Means with different alphabet within the column are significantly different at p<{0.05 level by Student’s

t-test
3) See table 2.

N.S. : Not significantly different between four groups at p<(0.05 level by Student’s t-test.
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