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Abstract

This study was conducted to evaluate the effect of dietary supplementation of vitamins A and E on hepatic
lipid metabolism in adriamycin (ADR)-treated rats. Male Sprague-Dawley rats were assigned to 5 groups ac-
cording to the dietary supplementation of vitamin A or E. Except control rats, a dose of 2mg ADR/kg of B.
W. was injected to these animals intraperitoneally on the same day every week. Lipid peroxide values of liver
were elevated by ADR treatment. But dietary supplementation of vitamin A or E significantly reduced these
values. Catalase activity in rat liver was increased by ADR treatment, but glutathione peroxidase (GSH-Px)
activity was decreased. This effect was somewhat modified by feeding dietary vitamin A or E. Superoxide dis-
mutase (SOD) activity in rat liver was not changed by ADR treatment, but the combined use of ADR, vita-
mins A and E significantly induced this activity. Fatty acid composition of liver mitochondria was not affected
by ADR treatment. The contents of hepatic triglyceride and cholesterol were elevated by ADR treatment. Di-
etary vitamin A reduced the increased hepatic triglyceride and cholesterol contents in ADR-treated rat.
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Table 1. Experimental design

Group Diet composition Treatment
C Basal diet Saline®
Aoko Basal diet ADR*
Ack1 Basal diet + Vitamin E" ADR
Atko Basal diet + Vitamin A? ADR
Ak Basal diet + Vitamin E + Vitamin A ADR

" 500mg of a-tocopheryl acetate/kg of diet

250mg of retinyl acetate/kg of diet

»2.0mg of saline/kg of body weight/week

“2.0mg of adriamycin in saline/kg of body weight/ week

*Except control group, basal diet of adriamycin - treated
groups did not contain vitamins A and E

Table 2. Composition of basal diet

Ingredient Content (%)
Vitamin free — casein 23,5
Cornstarch 40.4
Glucose 11.5
Sucrose 5.8
Soybean oil 10.0
a - Cellulose 40
Mineral mixture” 3.5
Vitamin mixture? 1.0
DL - methionine 0.3

UMineral mixture based on the pattern of Rogers and Harper
(1965) contained the following (g/kg diet) : CaCO3 10.2515,
CaHPO4(2H20) 0.1505, KH2PO4 12.0085, NaCl 8.771, Mg-
SO4(7H20) 3.493, Fe (CeHsO7) 0.21805, CuSO4(5H20) 0.
0546, MnSOsH20 0.04235, ZnCl2 0.007, KI 0.000175,
(NH4)6Mo07O2(4Hz0) 0.000875, Na25eQ3(5H20), 0.000525

2Vitamin mixture contained the following(g/kg diet) : Vita-
min A acetate 5,0001.U., Vitamin D 1,0001.U., Vitamin E ac-
etate 50mg, Vitamin K 50mg, Thiamin HC| 12mg, Pyridoxine
HCI 80mg, Cyanocobalamin 0.005mg, Ascorbic acid
300mg, D - biotin 0.2mg, Folic acid 2mg, Caicium pan-
tothenate 50mg, PABA 50mg, Niacin 60mg, Inositol 60mg,
Choline chloride 2,000mg, Riboflavin 40mg
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Table 3. Effect of vitamins A and E supplementation on hepatic lipid peroxide level, catalase, GSH-Px and SOD activities in adri-

amycin - treated rats

Group LPO* Catalase GSH - Px SOD
MDA nmol/mg protein® unit/mg protein
C 1.63£0.55" 7.72+5.58 44.57 + 8.82 17.87+ 5.62
Aocko 8.77 +3.66* 20.90£7.96** 25.314 7.88** 16.42+ 5.73
Aok 6.251+2.30** 7.59+3.29 54.21+22.46 19.24+ 9.23
AiEo 5.59+1.53* 8.55+4.35 59.61+11.48** 22.39+12.16
AtEs 3,80+ 1.54* 8.50+4.10 116.89 +15.60** 35.45+ 3.66**

" Values are mean +5.D.

2 PO : TBA - reacting substances
» MDA : Malondialdehyde
*Significant at 5% level

**Significant at 1% level
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Table 4. ANOVA statistics for hepatic lipid peroxide level,
catalase, GSH-Px and SOD activities in adriamycin-
treated rats

Treatment LPO* Catalase GSH - Px SOD
A 13.53"** 11.911** 99.90** 17.61**

E 793 16.24** 78.90** 9.02**
AXE 0.22™ 16.00** 8.56** 3.75M

" F value

*LPO : TBA - reacting substances
*Significant at 5% level
**Significant at 1% level
~ Not significant
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Table 5. Fatty acid composition of adriamycin - treated rat [i-
ver
(%)

F.ANGroup C AocFo Aokr Aibo AE

14:0 0.48 0.36 0.31 0.49 0.44
16:0 23.18 2148 19.69 2476  23.26
18:0 21.31 14.38 16.55 14.22 13.50
18:1 16.76  14.47 12.06 1646 15.66
18:2 21.06 22.70 2434 2161 23.29
18:3 1.03 0.97 0.97 0.84 0.99
20:0 1666 17.29 16.55 1640 16.51
20:4 6.41 6.92 7.71 3.99 4.45
20:5 0.72 0.61 0.78 0.56 0.92
22:6 0.78 0.82 1.05 0.67 0.98
Total 99.99 100.00 100.01 100.00 100.00
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Table 6. Effect of vitamins A and E supplementation on total
lipid, triglyceride and cholesterol contents in adri-
amycin - treated rat liver

Group Total lipid Triglyceride Cholesterol
——mg/g liver
C 90.07+17.11" 10.34+2.07 7.55+0.91
Aoko 93.52+23.45 16.09+1.01** 16.03+2.75**
AoE1 89.37+£15.30 9.62+2.82 12.34+0.49
Aiko 67.59+12.05* 5.19+0.91** 8.95+0.77**

Ak 8296+12.18 16.42+2.85** 11.01+0.39**

" Values are mean +S5.D. (n=10)
* Significant at 5% level
** Significant at 1% level

Table 7. ANOVA statistics for hepatic lipid contents in adri-
amycin - treated rats

Treatment Total lipid Triglyceride Cholesterol
A 9.71m* 9.37* 82.71%+
E 1.17 12.64** 312
AXE 3.54 174.79%* 38.66**
" F value

* Significant at 5% level
** Significant at 1% level
¥ Not significant
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