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The Effect of Vitamin A and Ethanol on Lipid Metabalism of Rats(])
Liver lipid changes

Inja Rhee, Kyong-yol Cho and Jong-Dal Rhee*
College of Pharmacy, Hyo-sung Women's University
and College of Pharmacy, Yeungnam University, Korea

Abstact—The study was carried out to determine the effects of long term dietary administr-
ation of vitamin A and ethanol on the changes of liver lipids in rats. Sixty rats were devided
into 4 groups; 200pg vitamin A (group 1), 200gg vitamin A with ethanol (group 2), 2,000xg

vitamin A (group 3), 2,000xg vitamin A with ethanol (group 4).

Generally the contents of

vitamin A in the liver were decreased in the group 4 as compared with the group 3. The
contents of the liver vitamin A in the group 3 were increasd linearly in accordance with
duration of the vitamin A administration, however, the degree of accumulation of vitamin A in
the group 4 showed lower than those in the group 3. The contents of total cholesterol in the
liver of the group 3 were rather higher than those in the group 4. The contents of triglyceride
in the liver of the group 3 were lower than those of the group 4. Histological pictures in the
group 1 and 2 showed nonspecific during 3 times (8 weeks, 16 weeks, 24 weeks) experiment.
Pictures of fatty liver were found after 8 weeks in the group 3 and the degree of fatty accumul-

ation showed increased with time.
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Table I—Classification of experimental animal groups.

no. of rats
Group : Total
8wks 16wks 24wks
I 5 5 5 15
1 5 5 5 15
i 5 5 5 15
v 5 5 5 15
Total 20 20 20 60
Group 1 : Basal diet
I : Ethanol fed.
I :2,000xg vitamin A fed.
¥ :2,000xg vitamin A-ethanol fed.

o] 4%, & [+:200pgvlelul A HHE, 1
2004gv] etul A+EtOH(Z<4 39 20%8 3 3)3
b2 B 2,000pg vlekul AR E. NI
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Table II—Levels of liver lipids in rats fed a normal or high vitamin A diet with or without ethanol for -

8,16, and 24 weeks.

Group Control Ethanol Vitamin A Vitamin A & Ethanol
Weeks Cholesterol (mg/g of liver wet wt.)
8 2.2410.12 2.3610. 25 4,221, 08** 2.91£0.98
16 2.59+0.21 2.6110.27 4,571, 14%* 3.26+1. 05*
24 2.6740.35 3.33:£0.31 5. 08+1. 02%* 5.94+1, 13**
Triglycerides (mg/g of liver wet wt.)
8 22.31+3.20 11, 42+1.57 18.1946. 22 15, 44+8, 54
16 31.06::5. 16 63. 71115, 23** 51. 07+11. 63% 98. 55132, 81%*
24 30.78+-4. 28 143. 68100, 3** 74. 93425, 97** 269. 87+110. 2**
Phospholipid-phosphorus (mg/g of liver wet wt.)
8 6.182-0. 81 5.54+0.74 6. 4610.70 6. 281-0. 61
16 6.52+0. 96 6. 6310. 88 6.913-0.69 8.23+0. 76™*
24 7.96x1.03 8.7740. 63 8.03+1.71 10. 1150, 98%*
Values are mean-+S.D. *p<0.06 **p<0.01
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Fig. 1-Liver of rat, fed normal vitamin A diet with
ethanol for 24 weeks. The hepatocytes contain
intracytoplasmic fat vacuoles and show bubbly
appearance. H-E stain, 400x.

Fig. 2-Liver of rat, fed high vitamin A diet without
ethanol for 24 weeks. The hepatocytes contain
a few intracytoplasmic fat vacuoles. Ito cells
arrows are occasionally found. H-E stain,
200%.

Fig. 3-Liver of rat, fed high vitamin A diet with
ethanol for 24 weeks. The hepatocytes contain
numerous intracytoplasmic fat vacuoles and
show bubbly appearance. H-E stain, 400x%.

Fig. 4-Hepatocytes of rat, fed normal vitamin A diet

with ethanol for 24 weeks, Large electrolucent
fat droplets (F) Ciirate, 15, 000x.
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Fig. 5-Hepatocytes of rat, fed high vitamin A diet
without ethanol for 24 weeks. The fat droplets
(F) are scattered and collagen bundles (C)
are occasionally found. Uranyl acetate and
lead citrate, 15,000%.

Fig. 6-Hepatocytes of rat, fed high vitamin A diet
without ethanol for 24 weeks. Giant mitocho-
ndria(GM) show clear matrix. Uranyl acetate
and lead citrate, 22,000 X.

Vol. 82, No. 2, 1988

Fig. 7-Hepatocytes of rat, fed high vitamin A diet
with ethanol for 24 weeks. The fat droplets
(F) are scattered and collagen bundles (C)
are found. Uranyl acetate and citrate, 15, 000
X.

Fig. 8-Hepatocytes of rat, fed high vitamin A diet
with ethanol for 24 weeke. Giant mitochondria
(GM) display severe disorganization of the
cristae. Uranyl acetate and lead citrate, 22, 000
X.
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Table III—The summary of ultrastructural changes of the liver in each group.

Group ‘ I - W
Finding : 8 16 24* 8 16 24 8 16 24*
Hepatocyte
Giant mitochondria  — - - — + + + + + +
Fat droplet + + +# 4+ 4+ 1+ 1t H+ H* L
Lipocyte + + + + 1 1 1 1 1+ 1
Collagen fiber + + + + H H H# H# H#t it

* Number of Weak, — Abscent, + Rare, + Occasional, 4+ Frequent, # Very Frequent.

Table IV—Liver vitamin A in rats fed a normal or high vitamin A diet with or without ethanol for 8,

16, and 24 weeks.

Group

T~

Vitamin A

Weeke \ Control Ethanol Vitamin A and Ethanol
8 347. 6180. 94 136. 6122, 57* 685. 6--94. 41%* 10. 53-25, 54**
16 331. 6445. 07 103. 4427, 18** 1180. 84-209. 25%* 662. 81-76. 35**
24 332.9150. 93 97. 5+26. 79%* 1311, 0-183. 45** 914. 34+222. 38**

Values are mean+S.D. **p<0. 01
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