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Effect of dietary level of phytic acid on lipid metabolism in rats fed on sucrose.

Shoko Onomi, Tetsuyuki Katayama

Laboratory of Nutvitional Science, Faculty of Education, Hiroshima University, Higashi-Hiroshima 739, Japan

Sucrose-fed rats elevate hepatic concentrations of total lipids or triglyceride and hepatic activities of
lipogenetic enzymes in comparison with corn starch-fed rats. In general, the elevations that had been
caused by sucrose feeding were gradually suppressed by the increasing dietary phytate. Activities of in-
testinal enzymes in sucrose-fed rats were unaffected by dietary phytate. The curative effect of dietary
phytate on fatty liver in rats caused by sucrose feeding may be mediated through the depression of hepa-
tic lipogenesis,but not involving the alteration in the activities of intestinal enzymes. These results also
suggest that practical level of dietary phytate may affect hepatic lipid metabolism in animals fed on suc-

rose.
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Table 1. Composition of experimental diets.

Sucrose  Suc+0.1%Ph  Suc+0.5%Ph  Suc+2.5%Ph

Ingredients (%) (%) (%) (%)
Casein 20.0 20.0 20.0 20.0
DL-Methionine 0.3 0.3 0.3 0.3
Sucrose 65.2 65.1 64.7 62.7
Cellulose powder 5.0 5.0 5.0 5.0
Corn oil 5.0 5.0 5.0 5.0
Salt mixture' 3.5 3.5 3.5 3.5
Vitamin mixture’ 1.0 1.0 1.0 1.0
Sodinm Phytate - 0.1 0.5 2.5

'AIN-76 prescription (J. Nutr., 107, 1340 (1977)).

Table 2. Effects of dietary sodium phytate on hepatic lipids status in rats fed on the sucrose diet".

Group Sucrose Suc+0.1%Ph  Suc+0.5%Ph  Suc+2.5%Ph
Food intake (g/12 days) 205+ 52 217+11*7 208+77 196 +4*
Gains in body wt. (g/12 days) 107 +£3*° 11446° 1084 97+2*
Liver wt. (% of body wt.) 6.38+0.22° 5.85+0.16*" 5.43:+0.09* 5.46+0.25%
Liver total lipids (mg/g tissue) 105.2+8.1°¢ 74.8+7.8° 60.6+2.1*° 5.31+1.0°
Liver triglyceride (mg/g tissue) 54.1+8.8¢ 31.1+7.9° 14.8+2.3%" 10.1+1.47
Hepatic G6PD (mU/mg protein) 127.6+5.3° 117.2415.4*  91.5%+10.0** 68.1+6.8°
Hepatic ME (mU/mg protein) 100.4+4.8° 92.3+6.4" 79.14£5.6*° 56.0+6.4°
Hepatic FAS (mU/mg protein) 4.9240.82° 3.63+0.78*® 2.95+0.63"® 1.714+0.13*

'Initial body weight was an average of 90 g (87~100 g), and the feeding period was 12 days.
2Mean + SE (N =6). Means not followed by the same letter are significantly different (p <0.05).
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Table 3. Effects of dietary sodium phytate on serum level of lipids in rats fed on the sucrose diet’.

Group Sucrose Suc+0.1%Ph Suc+0.5%Ph Suc+2.5%Ph
Serum triglyceride (mg/100 ml) 2254 36%% 177+247 154 +16* 151+13°
Serum free fatty acid (mEq/1) 0.663+0.039° 0.498+0.027* 0.603+0.056*> 0.598:0.046%°
Serum cholesterol (mg/100 m1) 143+ 7° 134+10° 13846 122442
Serum phospholipid (mg/100 ml) 2574+6° 250+15° 235+11%° 208+5°

'Initial body weight was an average of 90 g (87~100 g), and the feeding period was 12 days.
“Mean & SE (N =6). Means not followed by the same letter are significantly different (p <0.05).

Table 4. Effects of dietary sodium phytate on enzyme activity of intestinal homogenate in rats fed on the suc-

rose diet'.
Group Sucrose Suc+0.1%Ph  Suc+0.5%Ph  Suc+2.5%Ph
Sucrase (U/mg protein)? 7.63+£0.63*  7.974+1.12° 8.66+0.89* 10.18+0.60*
Maltase (U/mg protein)? ; 47.2+5.6* 49.44+6.7% 48.61+5.2% 53.9£7.0%
Leucine aminopeptidase (mU/mg protein)®  8.24+£1.45*  10.57+1.43° 8.28+1.23" 7.60+1.01°
Phytase (U/mg protein)® 0.17940.031° 0.20440.053 0.173+0.033" 0.093+0.015°
Protein (mg/g tissue) . 68.942.6% 61.41+1.6% 67.2+£3.2% 65.24+1.7°

"Initial body weight was an average of 90 g (87~100 g), and the feeding period was 12 days.

2U = Micromoles of substrate hydolyzed per hour.

3U = Miclomoles phosphate liberated per hour.

*Mean =+ SE (N =6). Means not followed by the same letter are significantly different (p <0.05).

Table 5. Relationships between Activities of Intestinal Enzymes and Growth

Sucrase Maltase LAP Phytase
Growth r =0.039201 0.2909 0.645 (p <0.01) 0.848 (p <0.01)
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