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Abstract

Effects of 1% dietary orotic acid on triglyceride metabolism were examined in SD-rats and Kud : ddY mice. When
rats were fed semisynthetic diet containing 1% orotic acid and n-6 polyunsaturated fatty acid (linoleic acid), the
hepatic triglyceride content was increased significantly by about 3-fold and the serum triglyceride content was dec-
reased compared with orotic acid-free diet. In contrast to rats which respond to orotic acid consumption with increa-
ses in hepatic triglyceride content, mice did not so respond.

The rats-limiting step in triglyceride synthesis is catalyzed by the enzyme phosphatic acid phosphohydrolase (EC
3.1.3.4) which is present in the liver cytosol and microsomes of rats fed orotic acid diet. This finding suggests that
the activity of this enzyme may play a role in the fatty liver formation in rats.
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Table 1. Composition of basal diet(%)

Ingredients orotic acid Control
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 440 45.0
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Table 2. Fatty acid composition of dietary fats

Orotic acid Basal diet
(%)
14:0 0.60 0.60
16:0 28.14 28.14
18:0 2.66 2.66
18:1 34.60 34.60
18:2 33.84 33.84
18:3 0.17 0.17
SFA* 31.40 31.40
MFA** 34.60 34.60
PUFA*** 34.00 34.00

*SFA ' Saturated fatty acid
**MFA | Monounsaturated faty acid
***PUFA : Polyunsaturated fatty acid
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Table 3. Effect of dietary orotic acid on weight gain, liver weight and hepatic and serum triglyceride content in rats

and mice!
Rats Mice

Parameter B : p -

control orotic acid control orotic acid
Weight gain(g/day) 9.12+ 0.39* 7.94+ 0.65° 0.51 0.09° 0.35+ 0.05°
Liver wt(g) 15.13+ 0.48*  16.44% 0.96° 2.26% 0.06° 2.38% 0.14°
Liver wt, % body wt 5.99+ 0,12 6.89+ 0.31° 6.93+ 0.19° 7.66+ 0.40°
Liver TG(mg/g liver) 44.08+ 4.38° 122.78+ 9.63° 36.82+ 4.18° 18.75+ 1.28°
Serum TG{mg/100mL) 217.41+30.82°  39.29+14.08° 134.08+10.23° 166.09+26.91°

'Rats and mice were fed the semipurified diet containing with or without 1% orotic acid for 10 days. Each value
represents mean+tSE of 4 rats and 5 mice. Values with different letters are significantly different at p<0.05.
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Phosphatic acid*lA] diacylglycerol¥ 42 Zof 3=
phosphatidic acid phosphohydrolase (PAP)E Mg™* 53
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microsomal 33} cytosol 2 PAPEAS 77 2,34
2 254 F718kch. BB homogenateH oM #&
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Fig. 1. Effect of orotic acid (OA) on the activity of
phosphatidate phosphohydrolase in hepatic sub-
cellula fractions of rats. (without Mg*™*). Rats
were fed basal diet for 7 days and these divided
to 2 groups. OA group was fed basal diet with
1% OA and Control group was fed basal diet
without OA for 10 days. Values with different
letters are significantly different at p<0.05.
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Fig. 2. Effect of orotic acid (OA) on the activity of
phosphatidate phosphohydrolase in mouse liver
homogenates. Mice were fed basal diet for 7
days and these divided to 2 groups. OA group
was fed basal diet with 1% OA and control
group was fed basal diet without OA for 10
days. Values with different letters are significan-
tly different at p{0.05.
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