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Effects of Dietary Fat on Mineral Balance in Y oung Female Rats.

SHIZUKO HIRATSUKA YOSHIAKI MAEDA and SHOJI AZAMI

The purpose of the present study was to 'investigate the effect of dietary fat
levels on calciﬁm, phoshorus and magnesium balance in rats. Young female Fischer 344
rats were fed the AIN-76 diets modified to contain 209 (normal) milk casein. Each of
casein diets were given to three level of soybean oil of 5% (normal), 10% (high) and
209% (excess) diets.

The calcium, phosphorus and magnesium mtake were decreased significantly by the
increase of the dietary fat level from 59 and 10% to 209%. The calcium, phosphorus
and magnesium absorption were increased significantly by the increase of the dietary
fat level from 109 to 209§. The increase of the dietary fat level from 59 and 109§ to 209§
incresed significantly urinary calcium excretion. However, the calcium and phosphorus
retention were increased by increasing the dietary fat level from 109§ to 20%; The
contents of calcium, phosphorus and magnesium in kidney were significantly increased as
the dietary fat levels were increased. |

These results suggested that calcium balanée in rats was especially affected by
dietary fat levels.
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Table 1 Composition of experimemntal diets (g/100g)

group
Ingredients
C20-F5 C20-F10 C20-F20

Casein 20.0 20.0 20.0
a-Corn starch 63.2 58.2 48.2
Soy bean oil 5.0 10.0 20.0
Cellulose powder 5.0 | 5.0 5.0
Mineral mixture” ' 3.5 3.5 3.5
Vitamin mixture? 1.0 1.0 1.0
Choline bitartrate 0.2 0.2 0.2
DL-methionine 0.3 0.3 0.3
CaHPO:. - 2H:0 - 1.27 1.27 1.27
CaCO:s 0.37 0.37 0.37
MgO 0.08 0.08 0.08
Total 100.0 100.0 100.0
Mineral content (mg/100g)

Calcium 493.5 508.8 515.5
Phosphorus 422.6 427.9 426.3
Magnesium 48.8 47 .4 47.6

1) AIN-76 Mineral mixture (J. Nutr. 107. 1340. (1@77)) , without CaHPO, and MgO.
2) AIN-76 Vitamin mixture (J. Nutr. 107. 1340.(1977)).
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Table 2 Bbdy weight gain, total food intake and food efficiency

_ C20-F5 C20-F10 C20-F20
Body weight gain (g) 76.58+1.80 3% 70.62+2.11 73.67+2.92
Total food intake (g)  431.78-+2.96 357.65+6.50% 321.00+9.47*
Food efficiency (g) 0.18+0.005¢ 0.20+0.004¢

¥ I M+SE;, n=6.

0.2340.005°

Matching superscript letters denote significant difference (p<0.05, b p<0.01).

Table 3 Calcium balance

C20-F10

C20-F5 C20-F20

Intake (mg/day) 50.541.73%" 47.0£1.7° 41.1+1. 4%
Absorption (%) 36.4%2.9 (igéfég) 40.4%2 .40

(mg/day) (18.5+1.7) e (16.6+1.1)
Urinary excretion (%) 1:24+0.1¢ 1.3£0.2¢ , 1.7+0.2d

(mg/day) (0.6+0.1) (0.6+0.1) (0.7£0.1)
Retention (%) 35‘.1i2..9 32.0+1.5¢ 38.7+2.4f

(mg/day) (17.8+1.7) 15.020.8) (15.9+1.1)"
¥ M=£SE;, n=6. ( ): Average value of the absolute quantity. : ‘

Matching superscrlpt letters denote 51gn1f1car1t dlfference (p< 0 05 a-. p<0 01)

Table 4 Phosphorus balance

. C20-F5 . . . C20-F10..° C20-F20

Intake (mg/day) 43.2+1.5%2 39.5+1.5%> 33.9+1.1%
Absorption (%) 58.1+1.5 56.9-+0.8¢ 62.5+1.8

(mg/day) (25.2+1.3) (22.5+0.7) (21.2+1.0)

Urinary excretion (%) 28.9+1.2 27.6+1.0 25.4%+1.7 -
(mg/day) (12.4+0.3) (10.9+0.5) ( 8.6+0.7)
Retention (%) 29.2+2.5 29 3+1.2¢ 37.1+2.5¢

‘ (mg/day) (12.7+1.3) (11.6+0.6) (12.6+0.9)°

% I M=SE . n=6. ( ) Average value of the absolute quantity.
Matching superscript letters denote significant difference (p<0.05) .



Table 5 Maghesium balance

C20-F5 C20-F10 C20-F20
Intake (mg/day) 5.0+0.2%2 4.4+0.22 3.8%£0.1°
Absorption (%) 58.1+£2.3° 58.6+2.5¢ 69.3+2.3>
(mg/day) (2.9+0.2) (2.6+0.2) (2.7+0.1)
Urinary excretion (%) 34.7£3.5 28.3+4.3 34.61+4.0
(mg/day) (1.7£0.2) (1.3£0.2) (1.3£0.2)
Retention (%) 23.4+t4.6 30.3+3.2 34.7+5.6
(mg/day) (1.2%0.2) (1.3%+0.2) (1.3£0.2)

¥ I M*SE; n=6. ( ) : Average value of the absolute quantity.
Matching superscript letters denote significant difference (p<0.05), b and ¢ : P<0.01).
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Table 6 Kidney weight and mineral content

C20-F5 C20-F10 C20-F20

Wet wt. (mg) 993 £ 24 % - 528%17 545112

mg/100g body wt. 387+12 359+ 8 363+ 5
Ca whole (mg) 0.71+0.04a 0.82+0.15 0.94+0.072
mg/tissue 1g 1.19+0.04> 1.56+0.28 1.73+0.12°
P whole (mg) 1.97+0.06 1.92+0.08 2.01+0.07
mg/tissue 1g 3.3420.04¢ 3.69+0.15 3.69+0.07¢
Mg whole (mg) 0.12+0.01 0.12+0.01 0.12+0.01
mg/tissue 1g 0.20+0.01¢% 0.22%0.01¢ 0.23%0.01¢

¥ I M=SE; n=6. Matching superscrlpt letters denote 51gmf1cant difference

(p<0.05, ¢ and d :.P<0.01).

Table 7 Renal pathological findings

. Cortex ' Medulla Cell
Group Deposit of Ca Glomerulus Fibrosis
P ro. tub. Dis. tub. Quter st. Inner st. Inner Zonelnflltratlon

C20-F5 146~305(265) - - ++ + + - —
.C20-F10 182~480(310) — ' — ++ 0+ + — —
C20-F20 277~590(411) - - - ++ + + - -
() :Mean '

—(Normal), *, + and ++: Magnitude of Abnormarity (£ <+<++).
Pro. Tub. : proximal tubule ~Dis. tub. : distal tubule. Outer st. * Outer stripe.

Inner st. : Inner stripe.
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