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Effect of Vitamin A Deficiency on Fat Metabolism in Rats.
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Recently, farmers are likely to feed low vitamin A diets to beef cattle in Japan, because of the improve-
ment of carcass quality. However, the relationship between vitamin A status and fat accumulation in
animal is unknown. This study was conducted to elucidate the effect of vitamin A deficiency on fat meta-
bolism in rats.

Forty-nine female rats of Wistar strain (4 weeks of age) were utilized in this study. They were fed
vitamin A deficient diet during 40 weeks after the feeding of vitamin A adequate diet up to 10 weeks of
age. They were sacrificed at 30, 42 and 50 weeks of age in the fed state. Blood serum, liver and abdomin-
al fat were collected for the determinaton of lipid levels and fatty acid composition.

Rats fed vitamin A deficient diet exhibited an increase in serum triacylglycerol (TG) at 30 weeks of
age, whereas further feeding of deficient diet reduced serum and hepatic TG levels. Serum total cholester-
ol, free fatty acid (FFA) and glucose levels were found to be reduced during the experimental period,
although not so severely as serum TG level. In contrast to the findings in serum and liver, lipid charac-
teristics of abdominal fat in rats given vitamin A deficient diet were not different from control with the
exception of FFA content at 50 weeks of age. These results suggest that TG rich lipoprotein secretion

from liver is depressed when hepatic vitamin A store is completely exhausted in the dificient animals.
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Table 1. Lipid and glucose concentration of serum and liver in rats fed control diet and vitamin A
deficient diet.

30 weeks of age 42 weeks of age 50 weeks of age
Control  V.A deficient Control  V.A deficient Control  V.A deficient
n 8 8 8 7 8 10
Body weight(g) 314%37 311+37 338+31 306+33 38060 308 £43**
Serum
TG mg/dlg 83.6+£26.4 203.3x66.6** 341.2%177.1 82.7X+41.4* 164.6%113.1 41.9+23.6**
TC (mg/dl 111.4+20.9 98.2+14.2 139.8+ 24.2 110.9+20.5* 125.8+ 24.2 92.8%+19.9%
FFA( nmol/1) 52+ 51 189+44* 327+129 309+62 337+162 142 +48**
GL (mg/dl) 174.0+ 8.7 149.6x17.9** 167.3+ 16.4 152.2%20.5 155.1% 14.5 138.0%21.9
Liver
6 (mg/g 16.0+13.8 24.3+19.0 45.0+ 28.9 15.1%12.4* 19.4+ 23.7 10.5% 7.0
PL (mg/g 28.0+ 3.3 22.4+ 2.4** 23.2+ 1.6 23.5% 1.6 25.1+ 2.1 26.6%x 1.5
C (mg/g 3.2+ 1.0 2.8 0.7 3.3+ 0.9 3.0+ 0.6 2.7+ 0.7 2.8+ 0.3
FFA (mg/g 18.6+ 7.2 21.0x 3.7 25.7t 9.6 18.0x 3.7 18.6x 6.7 13.9% 6.2
Values are meanzstandard deviation. *: P<{0.05, ##: P<0.01
Table 2. Lipid characteristics of abdominal fat in rats fed control diet and vitamin A deficient diet.
30 weeks of age 42 weeks of age 50 weeks of age
Control V.A deficient Control V.A deficient Control V.A deficient
Lipid content{(mg/g)
TL 912.3+24.0 953.0x10.1%* 915.6+96.5 878.4%157.5 965.6%+ 7.0 891.3%78.9*
TG 943.1+18.2 923.6%+22.2 907.4+£85.1 864.7%154.1 907.6+17.6  860.2+84.2
PL 1.27% 0.22 1.15% 0.16 1.16%+ 0.31 1.83%= 0.86 1.02+ 0.18 2.07x 1.82
TC 0.81+ 0.15 0.75% 0.11 0.74x 0.20 0.97% 0.27 0.60x 0.06 1.11% 0.73
FFA 7.67+ 1.84 7.95% 1.66 6.03x 0.78 8.17x 4,07 5.53+ 1.20 11.66* 4,85%*
Fatty acid composition of TG fraction(%) -
Cl4 1.09+ 0.11 1.04% (.08 1.13+ 0.20 1.28% 0.28 1.31+ 0.22 1.29% 0.30
Cl6 25.78+ 2.19 25.93%+ 1.84 26.46+ 2.24 25.65%+ 1.38 27.60+ 2.83 26.14+ 1.83
Cl16:1 4.88+ 0,53 4.82% 0.52 5.3+ 0.80 5.83+ 0.95 - 5.94% 0.80 5.92* 1.10
Cl18 3.04+ 0.20 3.20x 0.24 2.73+ 0.38 2.66+ 0.3 2.73%x 0.36  2.97x 0.55
c18:1 43.72+ 1.28 44.20% 1.30  43.97x 1.99 44.36% 1.71 42,32+ 2.11 43.42+ 2.12
C18:2 19.73+ 1.66 18.95%+ 2.33 18.54% 2.18 18.42+ (.84 18.62+ 1.96 18.63% 1.38
TUSFA 69.41+ 2.11 68.98% 1.53 69.07x 2.22 69.79% 1.39 67.79+ 2.71 69.00%x 2.33

Values are meanzstandard deviation. TUSFA(Total Unsaturated Fatty Acids)
#: P<0.05, *x: P<0.01
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