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Effects of Ethanol Consumption and Fat Content in Diet on
Biochemical Indices of Blood and Liver in the Rat
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Dept. of Nutrition, Taegu Universily, Kvangsan, 713—714, Kovea
*Dept. of Food and Nutrition, Hyosung Women's University, Havang, 713—702, Korea

To investigate effects of ethanol and dietary fat on growth and biochemical indices of liver
tissue and blood in rats, 40 male rats of Sprague-Dawley strain weighing about 1603 were
divided into 5 groups{low-fat diet group, ethanol-administered low-fat diet group, high-fat
diet group, ethanoci-administered high-fat diet group, and commercial diet group) and fed expe-
rimental diets for 8 weeks. Ethanol-administered groups consumed ethano! corresponding
to 22 cal% which was congidered as moderate drinking. Neither the ethanol intake nor the
dietary fat level affected calorie intake. Nonetheless, the low-fat diet group with ethanol had
the lowest growth rate and 2-foid increase in the concentration cf plasma triglyceride. There
was no effect of ethanol and dietary fat leve! on contents of protein, lipid and lipid composition
of liver tissue. The level of lipid peroxide of liver tissue tended to be increased by ethanol
intake, but the increase was statistically insignificant. The low-fat ethanol group had lowerid
hepatic mitochondrial respiration rate and deformed structure of mitochondria of hepatocytes.
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Table 1. Experimental design
Experimental Dietary fat Aleohol
group® (Kcal%) administration
LF 12 -
LA 12 +
HF 30 -
HA 30 +
ch 5 -~
# LF ! Low-fat diet group
LA ! Alcohot-administered low-fat diet group
HF ! High-fat diet group
HA ? Alcohol-administered high-fat diet group
CD © Commercial diet group
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Table 2. Composition of experimetnial diet
. 9./1009 diet
Ingredients
Low-fat diet High-fat diet

Starch 44,14 29.59
Casein 23.23 25,73
Glucose 17.81 19.72
Soybean oil 5.16 5.16
Lard - 9,13
Vitamin mix" 0.86 0.95
Mineral mix® 4,30 476
Cellulose 4.30 4,76
Choline chloride 0.20 0.20
Kcal /9 diet 387 429

1) Vitamin mix{ TEKLAD, AIN-78A) composition{per kg) | Thiamin HCI : 0.69, Riboflavin : 0.6g, Pyridoxine.
HCI 5 0.74, Niacin + 309, Calcium Pantothenate : 1.69, Folic acid : 0.29, Biotin 3 0029, Vitamin B« (0.01%
trituration in mannitol) * 1.09, Dry vitamin A palmitate (500,000U,7¢) : 0.89, Dry vitamin E acetate(500
U 9) 1 10,09, Vitamin D+ Trituration (400,000U7"9) + 0.259, Menadione sodium bisulfite complex  0.159,

Sucrose, fine powder : 981.08y
2} Mineral mix(TEKLAD, AIN-75)
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Table 3. Food intake and weight gain of rats during 8 weeks
Experimental Food intake Alcohol intake Calorie intake Weight gain
group (0. day) (lecal% ) (keal” day) (4,7 100kcal)
LE 19,754 0.26° ** - 7642+ 100V 474 0,30
LA 15.27+ 0,75 21.634- 0,568 75.79+ 409" 387+ 0.29
HF 17.90+ 0.25° - 7678+ 1.06™ 490+ (.37
HA 14.54+ 0.58 21944+ 0495 % 79.85+ 2.96% 4.26+ 0.21°
CD 23.27+0.51 - 7607t 166 365+ (.32

+ Kach value represents the mean + SEM of 8 rats.
#* Means of groups{CI} exciuded? not sharing common superscript letters within a column are significantly
different at ¢=0.05.

NS means 'not significant’,
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Table 4. Contents of triglyceride, total cholestercl and HDL-cholesterol in plasma of rats

Cunit © mg.~d)
Exp. Tried " Total HDL.- HDL-
Group rglycende cholesterol cholesterol /total chol.
LF 7207+ 1117 47.55:+ 4.85" 3497+ 3.92% % 0.74+ 0.05
LA 137.79+ 18.10° 52.53+ 611" 39.00:+ 4.708% > 0.76+ 0.058 &
HF 7227+ 394" 56.82+ 5.56° 40.82:+ 2 54" © 0.75:+ 0.06"
HA 88.96+ 13.85 39501 3.20° 30.27+ 2.85™ * 0.77+ 0.04% 5
CD 42.36+ 4.37 37.16+ 2.81 27.68:+ 0.79 0.77+ 0.06

* Each value represents the mean + SEM of 8 rats.

*% Means of groups{CD excluded) not sharing common superscript letters within a column are significantly

different at a=0.05.
NS means not significant .

Table 5. Relative liver weight and contents of protein, total lipid and lipid peroxide of rat liver

Lipid peroxide

Exp. Relative Protein Total lipid !
group liver weight ' (mg.q tissue) {mg.~"q tissue) (MDA anFE/ 100mg
proteln)
LF 279+ .09*"° 317.29+ 15.20% % 53.30+ 2.13% ¢ 11625+ 12474 %
LA 289+ 0.07" 309.30+ 22.36" * 5257+ 3.27% 14141+ 27.64% *
HF 2,68+ 0.068" 32140+ 23.93% & 56.13+ 296" © 12392+ 1358% 5
HA 3.08+ 0.09 305.80% 22.90% & 57.664 3.83% % 173214 30.33% %
€D 291+ 0.08 22623+ 7.55 4481+ 195 173.00+ 11.68

+ Relative liver weight= liver wight, body weight x 100 at killing.

* Each value represents the mean + SEM of & rats.

** Means of groups{CD excluded) not sharing common superscript letters within a column are significantly

different at ¢=0.05.



Table 6. Lipid composition of rat liver

{unit > mg,”3 tissue)
Ex.group Trigiyceride Total cholesterol Phospholipid
LF 1002£ 11255 6.394+ 0.37** 1.02+ 003" ®
LA 2096+ 207 574+ 053 103+ 007 5
HF 19434 2.60™ ¥ 717+ 045 1.204 11 %
HA 18.98+ 2317 & 6.78+ 0.36" 1.06+ 0.05" &
CD 9214 1.03 519+ 0.24 1.09+0.02

» Hach value represents the mean + SEM of 8 rats.
«» Means of groups(CD excluded) not sharing common superscript letters within a column are significantly
different at a=0.05.

NS means not significant’.

Table 7. Activities of serum GPT and oxidative activity of hepatic mitochondria

Ex. Serum GPT 0Oy consumption Respiratory ATP synthesis
aroup activity {ng atom.”mg PO ratio control {nmole./ my
(U mi) protein.”min) protein.” min’}
LF 19.90+ 1.94 %™ & 99.26+ 358" ¢ 4.14+ 050" ° 202+ 0.09% ° 41321+ 5546
LA 20663 1584 © 8408+ 651 % 338+ Q1" 1.84+ Q13 % 28164+ 1934
HF 2583+ 2675 09724+ 504" 5 3.86+ 0,17 227+ 016" 376.80+ 27.69°
HA 2155+ 1.33% % 97.03% 850 349+ 0.26% % 2.264 0.37% % 360.22+ 32.08"
Ch 2596+ 140 10699+ 4.75 333+ 0.13 207+013 35804+ 2564

% Each value represents the mean + SEM of 6 rats(8 rats for GPT activity).
=+ Means of groups{CD excluded) not sharing common superscript letters within a column are significantly
different at «=0.05.
NS means not significant.

Table 8. Erythrocyte hemolysate transketclase activity and TPP effect of rats

Ex. Pentose disappearance Hexose disappearance
group {ug pentose m? hemolysate hr) {pg hexose m¢ hemolysate/ hr)
- TPP +TPP —TPP +TPP
LF 33408+ 1891~ % 33820+ 17275 % 23.19+ 1.54™ 2440+ 1.55%
LA 323044+ 6035 F 31801+ 14.20M ¢ 25,86+ 1.37 26.67+ 1.78"
HF 307.78+ 11.07" % 324.18+ 766" 2496+ 1.48° 2491+ 1.42%
HA 29793+ 827 % 310.88+ 10.90% * 19.71+ 1.16° 20.76+ 1.92"
ch 33540+ 419 32535+ 9.70 26,614 1.84 2532+ 144

* Each value represents the mean +

SEM of 8 rats.

#% Means of groups{CD excluded) not sharing common superscript letters within a column ave significantly
different at a=0.05.
NS means not significant.
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Fig.1. Electron micrograph of thin-sectioned rat liver cells.
Mitochondria were drastically decomposed at the arrows in photo LA.
Symbeaols are N ¢ nucleus, Er © endoplasmic reticulum, L © lipid droplet, G © golgi apparatus, Mt . mitochon-
drion and P’ peroxisome.

Scale line indicates 1 pm.
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