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Abstract

Dietary orotic acid is known to induce the fatty liver. Fattly acid profiles in the lipid fraction of the liv-
er and the serum in rats fed with or without orotic acid diet were analyzed. In 2ll the hepatic lipid frac-
tions of rats fed on the supplemented orotic acid diet, there was a significant increase in linoleic acid, In
addition, lincleic acid was also increased in the triacylglycerol fraction of hepatic endoplasmic reticulum
and the triacylglyeercl and diacylglycerol fractions of hepatic Golgi apparatus of the orotic acid-feeding
rats. In the time course study of the fatty acid profile in the hepatic triacvlglycercl and diacylglycerol
fractions, an increase of linoleic acid was ohserved similarly in the initial stages of arotic acid intake in
the both fractions. However, linoleic acid in the serum triacylglycerol fraction of arotic acid-feeding rats
increased from day 1, but it began to decrease the increment from day 2, resulting in the lower level of
linoleic acid in the serum triacylglyceral fraction of orotic acid-feeding rats than that of rat fed a orotic
acid-free diet after 10 days. Oleic acid (18:1) was increased in the only cholesteryl ester fraction of hep-
atic. However, oleic acid level in other fractions was not changed. The compasitions of 14:0, 16:0 and
18:0 was reduced in the hepatic triacylglycerol, diacylglycerol and cholesteryl ester fractions by orotic
acid-feeding. However, these saturated fatty acids were significantly increased in the serum triac-
viglycercl fraction. The orotic acid induced changes in linoleic acid level in hepatic triacylglycercl may
be explained by the mnmpaired fatty acid melabolism and limited excretion of this fatty acid from liver to
Serum,
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Table 1. Composition of diets and fatty acid
composition of dietary fat

Ingredients QOrotic acid Comntrol
Casein 20.0 20.0
DL-methionine 0.3 0.3
Vitamin mixture* 1.0 1.0
Mineral mixture* 4.0 4.0
Choline bitartrate 0.2 0.2
Cellulose 5.0 5.0
Fat 10.0 10.0
a-Corn starch 15.0 15.0
Orotic acid 1.0 -
Sucrose 44.0 45.0

*ATN 93", unit :compesition of basal diet (%),

2O 50%, A 10.0%, S35 15.0%, +2
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Table 2. Fatty acid composition of dietary fat

Fatty acid Weight %
myristic acid (14:0) 0.9
palmitic acid (16:0) 31.1
palmitoleic acid (16:1) 0.1
stearic acid (18:0) 3.0
oleic acid {18:1) 32.3
linoleic acid {18:2) 31.9
Saturated fatty acid 34.9
Moncunsaturated fatty acid 32.4

TPolyunsaturated fatty acid (n-6) 31.9
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Tahle 4. Effect of dietary orotic acid on fatty acid compositions of hepatic endoplasmic reticulum

and Golgi apparatus in SD rats

Endoplasmic reticulum

Golgi apparatus

Fatty acids Triacylglycerol Diacylglycerol Triacylglycerol Diacylglycerol
CONT QA CONT QA CONT 0A CONT OA
14:0 1.3+£0.1 1.0+0.1 05%03 1608 15+01 1.1+01 6.9+1.1 23406
16:0 36.5+25 324+20 31.3+4.9 251+£18 39.3+£1.0 325x23 30729 255+4.2
16:1 4105 3.4+04 1502 21x0.2 46204 3505 53%£23 1.9+04
18:0 24+01 25+0.2 252+1.8 3L5x1.9* 23x01 25+01 3L.6+18 221+£1.3"
18:1 38108 38.2+04 26.2+28 185+2.6 34.5+23 37109 22.9£2.8 237131
18:2 n-6 16.0+2.7 106+£1.8 7.2423 6.4+12 145+1.2 203+x1.8 22408 11.0+2.4*
18:3 -3 0.1+0.0 0.2%0.0 ND ND ND 0.2£0.0 ND ND
20:4 n-6 1.24+0.4 2.0+04 69+058 9.0+29 08+01 22+05 09X02 23+3F
20:5 -3 0.2+0.1 0.2x0.1 ND 4,4+£0,3 ND 0.1x£0.0 ND ND
22:6 n-3 0.2+0.0 0.6+0.2 1.2+0.2 1.5+0.9 ND 0.7+0.2 ND ND
SFA 40.2 35.9 57.0 58.2 43.1 36.1 69.2 53.9
MUFA 42.2 41.6 27.7 20.6 38.1 40.6 28.2 25.6
PUFA n-6 17.2 21.6 14.1 15.4 15.2 22.5 3.1 20.3
n-3 0.5 1.0 1.2 5.9 0.0 1.0 0.0 0.0

Rats were fed semipurified diels containing with or without orotic acid at the 1% level for 14 days. Results are expres-

sed in percentages as mean = SEM of six animals for each group, Significance: orotate-supplemented diet compared
with the control diet, p<0.01l. Abbreviation: ND, not detected; CONT, control: OA, orotic acid.

Table 5. Effect of dietary orotic acid on fatty acid compositions of liver triacylglycerol in SD rats

Orotic acid (days)

TFatty acids 0 1 5 3 5 10
14:0 0.8+0.1 0.7x0.1 0.8+£0.1 n.7+0.1 0.6%0.1 0.7+£0.1
16:0 32.5=x1.1 33.5x1.1 33.7x£0.6 34.9+1.5 30.8+0.3 32.4+0.4
16:1 3.5x0.5 1.7+0.1* 1.6+0.2 1.8+0.6 4.6+0.6 4.1+07
18:0 2.7+0.3 3.4£01 3.4+0.3 3.0+04 2.5+0.4 2.1+£0.2
18:1 45.2+1.1 42.4+0.9 35.84+2.3" 72T 39.8+1.5* 40.9+3.2*
18:2 n-6 13.5+0.5 16.3x0.5 21,141.8* 211107 19.4+0.8* 18.6+2.8*
18:3 n-3 0.2+0.0 0.2x0.0 0.4401* 0.3£0.0 0.2+0.0 0.1+0.0
20:4 n-6 1.0+0.1 0.9x0.1 2.2+0.6* 2.8x04* 2.210.2% 0.8+0.5
20:5n-3 0.2x0.0 1.1£0.2 0.7+0.2 0.5£0.2 0.2£0.0 0.24+0.0
22:5n-3 0.3+0.1 0.3%0.1 1.0+0.1* 0.9+0.1* 0.4+0.1 0.3£0.0
SFA 38.0 37.6 37.9 40.9 33.9 3.2
MUFA 48.7 44.1 374 33.5 44.4 45.0
PUFA n-6 14.5 17.2 23.3 23.9 21.6 19.4
n-3 0.7 1.6 2.1 L7 0.8 0.6

Rats were fed semipurified diets containing with or without orotic acid at the 1% level for 1 2, 3, 5 and 10 days. Res-
ults are expressed in percentages as mean + SEM of six animals for each group. Significance: orotate-supplemented
diet compared with the control diet, p<0.05. Abbreviation: ND, not detected.
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Table 6. Effect of dietary orotic acid on fatty acid compositions of serum triacylglycerol in 8D rats

Orotic acid {davs)

Fatty acids

0] 1 2 3 5 10
14:0 1.3£0.4 1.6+0.1 2.0x0.2 2.1+£0.3 2.3+0.5 5.0+2.9
16:0 34.1+1.3 36.7x1.8 39.9+1.3* 39.6+1.4* 38.34+£2.3*% 43,0+3.2%
16:1 1.4+0.1 1.2+0.1 0.9+0.1 1.1+£0.1 1702 0.7+£0.4*
18:0 48103 4,8+0.1 5.8+0.4 6,004 6.9+1.6 7.2+1.9*
18:1 38.8+1.6 29.740.6* 28.5405* 20,7+1,1* 30.6+3.5* 27.9+£3.3
18:2 n-6 17.9£0.7 24.3+0.6* 20.6+0.9 2L3£1.3 18.2+1.1 15.5+4.1
18:3 n-3 NI ND NI ND ND ND
20:4 n-6 1.7£0.4 1.8+0.3 24+07 41+1,3* 2.0%0.5 0.8+£0.2
SFA 40,2 43.1 47.7 47.9 47.5 55,2
MUFA 40,2 30,9 29.4 26.8 32.3 28.6
PUFA n-6 19.6 26.1 23.0 25.4 20,2 16.3

Rats were fed semipurified diets containing with or without orotic acid at the 1% level for 1 2, 3, 5 and 10 days. Res-
ults are expressed in percentages as mean + SEM of six animals for each group. Significance: orotate-supplemented
diet compared with the control diet, p<0,05, Abbreviation: ND, not detected,

Table 7. Effect of dietary orotic acid on fatty acid compositions of liver diacylglycerol in SD rais

Fatty acids

Oretic acid (days)

0 1 2 3 5 10
14:0 T 2505 2.4+0.2 3,403 2.5+0.3 1.5+0.6* 1.6+0.3*
16:0 35,605 38.5+0.8 37.4+09 38.4+2.9 35.8%+1.5 33.0%+1.6
16:1 3.2+0.3 3.1+0.9 27+0.3 3.60.8 2.5+0.78 4.0+0.4
18:0 11.8+1.7 11.240.1 16.4+1.7* 12.5%0.7 9.0+0.8 6.0+0,4*
18:1 29.0£1.8 24.7+1.1 19.5+1.1* 22.542.0 283+12 33.6x1.4%
18:2 n-6 11.6£0.7 14.6+0.5 13.0+1.3 14.8+1.4 17.2+1.3* 16.7:£1.3*
18:3 n-3 0.3+0.1 0.1+0.0 0.3+01 0.820.3* 0.3+0.1 0.1£0.0
20:4 n-6 5.7£0.8 5.4+0.4 7.0x0.7* 4.6%0.5 4.4+0.3 4.5+0.5
22:5n-3 0.3+0.0 0.0x0.0 0.4+0.1 0.3%0.1 0.4+0.1 0.3x0.1
STFA 49.9 52.1 a7.2 53.4 46.6 40.6
MUFA 32.2 27.8 22.2 26,1 30.8 37.6
PUFA n-g 17.3 20.0 20.0 19.4 Z1.6 21.2
n-3 0.6 0.1 o7 1.1 0.7 0.4

Rats were fad semipurified diets containing with or without crotic acid at the 1% level for 1 2, 3, 5 and 10 days. Res-
ults are expressed in percentages as mean *+ SEM of six animals for each group, Significance: orolaie-supplemented
thet compared with the control diet, *p<{0.05, Abbreviation: NI, not detected,
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