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Table 1. Effect of orotic acid on food intake, body weight gain,
liver and kidney weight in rats®

Group control orotic acid

Food intake (g/21 days)

2751 +1.7 2700 +21

Body weight gain (g/21 days) 85 +14 866 +12
Liver weight (g/100g Body weight) 576+ 004 720+ 002
Kidney weight (2/100g Body weight) 1.93+0.03 1.69+ 0.03

"Rats were fed chow diets containing with or without orotic acid
at the 1% level for 21days. These values are the mean + standard
deviations of three independent experiments.
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Table 2. Effect of orotic acid on the concentration of lipids in rats?

Group Control Qrotic acid Change (%of the control)
Serum lipids (mg/d/l)

Total cholesterol 69.32+ 1.52 5484+ 175 —21
Triglyceride 83.03+ 890 54.09+ 10.10 -3
Phospholipid 45.06+ 254 2818+ 227 —-37
Liver lipid (mg/g liver)

Total cholesterol 2.16+ 0.10 196+ 0.12 -9
Triglyceride 1745+ 132 1383+ 042 —21
Phospholipid 3144+ 1.06 3717+ 061 +18
Kidney lipids (mg/g kidney)

Total cholesterol 234+ 0.02 230+ 0.03 —2
Triglyceride 6.56+ 0.27 731+ 0.85 +11
Phospholipid 2599+ 0.65 2891+ 011 +11

“Rats were fed chow diets containing with or without orotic acid at the 1% level for 21 days. These values are the mean + standard

deviations of three independent experiments.

Table 3. Effect of orotic on the composition of tissues phospholipid in rats®

(% of total phospholipids).

Liver Kidney

Group

Control Orotic acid Control Orotic acid
Lysophosphatidylcholine 115+ 0.10 152+ 0.08 2.86+ 0.15 320+ 024
Sphingomyelin 3.70+ 0.28 456+ 033 16.08+ 0.33 16.25+ 0.34
Phosphatidylcholine 52.60+ 0.62 52.80+ 0.86 4346+ 051 41.18+0.18
Phosphatidy! inositol/serin 12.40+ 0.33 12.40+ 0.31 495+ 0.77 4.00+ 033
Phosphatidylethanolamine 2550+ 0.34 26.30+ 033 3101+ 024 3342+ 049
Phosphatidic acid 4.84+ 007 488+ 033 1.63+ 0.09 213+ 0.05

“Rats were fed chow diets containing with or without orotic acid at the 1% level for 21 days. These values are the mean + standard

deviations of three independent experiments.
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Table 4. Effect of orotic acid on the fatty acid composition of lysophosphatidylcholine(LPC), phosphatidyicholine(PC) and phosphatidyletha-

nolamine(PE) in rats®

LPC PC

Fatty Acid

Control Orotic Acid Control Orotic Acid Control Orotic Acid
16:0 249+03 15.0+ 4.4* 333+ 10 36.5+ 0.6* 141+ 05 117+ 1.7
18:0 402+ 0.6 465+ 1.1* 147+ 04 17.6+ 0.2* 209+ 05 226+ 1.1
18:1 n9 48+ 02 56+ 14 70+ 0.3 6.9+ 04 6.3+ 0.1 77+ 0.1
18:1 n-7 08+ 0.1 1.3+ 08 22401 1.8+ 00 11+ 04 14+ 00
18:2 38+ 04 37+02 9.7+ 04 10.3+ 04 45+ 0.1 6.0+ 0.5
20:4 199+ 0.8 240+ 1.1* 237+ 14 20.7+ 0.3* 383+ 06 369+ 25
22:5 n-6 0.6+ 0.2 03+03 04+ 00 trace 2.0+ 0. 0.7+ 0.3*
22:6 01+0.1 trace 1.7+ 01 08+ 04 1.0+ 0.1 13+ 0.7
SFA! 65.1 615 48.0 54.1 350 34.3
MUFA? 56 6.9 92 8.7 74 9.1
PUFA? 244 280 355 318 458 449

All values are given as percentages of total fatty acidMeans+ SD, n=3). Other minor fatty acids are omitted from the table. *Differs
significantly from the control at p<0.05. “Rat were fed chow diets with or without 1% orotic acid for 21 days. 'SFA : Saturated fatty acid,
*MUFA : Monounsaturated fatty acid, PUFA : Polyunsaturated fatty acid.

Table. 5 Effect of orotic acid on the fatty acid composition of kidney sphingomyelin(SPM), phosphatidylinositol plus phoaphatidylserine
(PI/PS) and phosphatidic acid(PA) in rats?

SPM PI/PS
Fatty Acid
Control Orotic Acid Control Orotic Acid Control Orotic Acid

14:0 0.1+ 00 10+ 06 01+00 25+ 1.6* 0.7+ 02 27+ 07
16:0 335+ 21 289+ 2.6* 83+ 06 231+ 4.7* 12.0+ 0.1 164+ 2.3*

16:1 0.1+ 00 04+ 03 0.1+ 00 49+43 0.3+ 00 16+ 0.3*
18:0 104+ 07 13.3+ 19 373+ 0.1 205+ 0.5* 14.7+ 04 18.2+ 59
18:1 n9 1.0+ 07 20+ 10 27+ 03 9.1+ 09* 54+ 0.1 9.7+ 26*
18:1 n-7 0.2+ 00 04+ 02 07+ 0.1 3.5+ 1.5* 28+ 1.1 6.2+ 3.9*
18:2 07+01 14+ 0.2* 28+03 10.3+ 1.0* 94+ 06 238+ 1.0*
20:0 1.6+ 0.1 1.6+ 0.2 0.1+ 0.0 12+ 1.2 05+ 0.2 0.2+ 02
20:3 0.1+ 00 06+ 05 15+ 0.1 0.1+ 00 11+ 05 04+ 02
20:4 45+ 02 7.7+ 0.5* 412+ 1.1 26.6+ 2.5% 237+ 05 11.7+ 46
22:0 45+ 0.2 43+ 06 trace trace trace trace
22:5 n6 2.0+ 0.2 14+ 03 trace trace 11+ 0.1 05+ 0.3
24:0 248+ 16 221+ 11 trace trace trace trace
24:1 88+03 6.1+ 04 trace trace trace trace
26:0 2.7+ 03 2.1+ 00 trace trace trace trace
SFA! 783 733 457 47 279 375
‘MUFA? 10.1 89 35 174 85 175
PUFA® 7.3 11.0 47.3 369 39.3 404

All values are given as percentages of total fatty acidMeans+ SD, n=3). Other minor fatty acids are omitted from the table. *Differs
significantly from the control at p<0.05. “Rats were fed chow diets with or without 1% orotic acid for 21 days. 'SFA: Saturated fatty

acid, MUFA: Monounsaturated fatty acid, *PUFA: Polyunsaturated fatty acid.
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Table 6. Effect of orotic acid on the proportion of 18:2, 20:3
and 20: 4, and the ratio of 20:3+20:4/18 : 2 of kidney pho-
sphatidylcholine and phosphatidylethanolamine in rats®

Group Control Orotic acid
Phosphatidylcholine (%)
18:2 97+ 04 10.3+ 04
20:3 08+ 0.1 11+ 0.1
20:4 237+ 14 20.7+ 0.3
Desaturation index® 244 2.00
Phosphatidylethanolamine (%)
18:2 454+ 0.1 6.0+ 05
20:3 04+ 00 06+ 0.1
20:4 383+ 06 369+ 25
Desaturation index® 851 6.15

aRats were fed chow diets with or without 1% orotic acid for 21
days. All values are given as percentages of three experiments
(Mean + SD). "Desaturation index=[20:3 (n—6)+20:4 (n—6)J/
18:2 (n—6).
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Effect of Ingested Orotic Acid on Serum, Liver and Kidney Lipid Concentration in Rats
Young-Su Cho'™, Seok-Hwan Kim® and Jae-Young Cha® (\Dept. of Agricultural Chemistry; *Dep. of Food & Nutrition,
Dong-A University, Pusan 604-714, Korea; Dep. of Applied Biological Science, Saga University, Saga 840, Japan)

Abstract : It was generally known that over-ingestion of dietary orotic acid caused hepatic disorder by the lesion
of fatty acid and cholesterol synthesis in rats. The present study was carried out to investigate the effects of dietary
orotic acid on the lipid composition of serum, liver and kidney of rats. For the experiments, rats were fed with
commercialized chow powder diet in the presence or absence of 1% orotic acid. The prepared diets were fed to
male rats (Sprague-Dawley strain, 90~100 g of body weight)for 21 days. According to the results, orotic acid treated
group showed that each concentration of serum cholesterol, triglyceride and phospholipid was significantly decreased
(p<0.05). The centration of liver triglyceride was significantly decreased (p<0.05). In the presence of 1% orotic acid,
the weight of liver incresed while that of kidney decreased. The treatment of orotic acid seemed to have no effects
on the phospholipid composition in liver and kidney, except the kidney lysophosphatidylcholine. In the comparison
of the phospholipid composition between liver and kidney, the levels of sphingomyeline and phosphtidylethanolamine
in the kidney were higher than those in the liver. Among the composition of fatty acid in kidney, the concentration
of linoleic acid (18 : 2) was increased, and the concentration of arachidonic acid (20 : 4) was decreased with the addition

of the orotic acid.
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