Bull. Mukogawa Women’s Univ. Nat. Sci., 46, 79—85(1998)

RE)IZFAIEE (BRF)

Y VETHB LS » M OBFEMAES D
Ca, Mg, P & L IghmeMH R

BA=Z%FT, B FE,

CES

(RE & FRFEBRE AN R KRR

Ca, Mg, P contents and fatty acid composition of subcelluer
fractions of kidney of rats fed a high phosphorus diet.
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We studied the alteration of kidney function with increase kidney calcium, magnesium and phos-
phorus contents in rats fed a high~phosphorus diet. Five-week—old male SD rats were used. The rats
were fed a diet with either a control(0.3%)or a high(1.5%)level of phosphorus for 20 days. Body
weight gain and food intake were depressed; and nephrocalcinosis was determined by analysis of kidney
calcium in rats fed a 1.5% phosphorus diet. Calcium, magnesium and phosphorus contents of nucleus
fraction, mitochondrial fraction, microsomal fraction and cytosol of kidney were determined. And
composition of fatty acid and thiobarbituric acid reactive substances(TBARS)in each fraction were
measured. In every fraction from rats fed a 1.5% phosphorus diet, contents of calcium, magnesium
and phosphorus were significantly elevated than those of a control diet. Composition of fatty acid of
mitochondrial fraction and microsomal fraction in rats fed a 1.5% phosphorus diet were different from
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- those of a control diet. But TBARS in the mitochondrial and microsomal fractions were same.
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Table 1. Composition of Hi-P diet.
(g/100g diet)

Control Hi-P
Casein 20.0 20.0
DL-Methionine 0.3 0.3
Corn starch 15.0 15.0
Sucrose 48.25 42.98
Corn oil 5.0 5.0
Cellulose 5.0 5.0
Vitamin mix? 0.8 0.8
Choline chloride 0.2 0.2
Mineral mix? 3.5 3.5
CaCO; 1.25 1.25
KH,PO, 0.7 5.97
Ca(%) 0.5 0.5
P(%) 0.3 1.5
Mg (%) 0.05 0.05

DAccording to AIN-76 Vitamin mixture.
DAccording to AIN-76 Mineral mixture, without

Ca, P sources.
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Fig. 1. Growth curve of rats fed 0.3% phosphorus
diet (—-C-control) and 1.5% phosphorus diet
(-@-hi-p)for 20 days.

Value are means+SD(n=12).
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Table 2. A kidney(Left)weight and its mineral

contents.
n==6 Control Hi-P
wet weight (g) 1.01+0.08 2.02+0.34*
Ca(mg) 0.21+0.04 36.47 +£8.30**
Mg (mg) 0.19+0.02 1.34+0.26**
P (mg) 2.58+0.38 25.10+5.40**

Data expressed as mean(g or mg/a kidney)=SD.
** % Statistically significant at the P<0.01,

P <0.05 level each when compared with control.

Table 3. Concentration of Ca, Mg, P in plasma

and indicators of kidney function.

n=12 Control Hi-P
Ca 9.40+0.51 9.04+0.65
Mg 1.58+0.14 1.18+0.16**
P 6.80+0.35 5.91+0.49**
Creatinine 0.3+0.1 0.5+0.1%*
Urea nitrogen 11.4+1.6 27.4+9,7**
Uric acid 0.8+0.3 0.8+0.2

All data expressed as mean(mg/dl) =SD.
**Statistically significant at the P<0.01 level when
compared with control.
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Fig. 2. Calcium contents of various subcelluar
fractions of kidney in rats fed the 0.3% () or
1.5% phosphourus([])diet.

Values are means +SD(n=6). ** Statistically
significant at the P<0.01 level.
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Fig. 3. Magnecium contents of various subcelluar
fractions of kidney in rats fed the 0.3% (Ill)or
1.5% phosphourus{([])diet.

Values are means *+SD(n=6). ** Statistically

significant at the P<0.01 level.
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Fig. 4. Phosphourus contents of various subcelluar
fractions of kidney in rats fed the 0.3% (Hl)or
1.5% phosphourus ([]) diet. ‘
Values are means *=SD(n=6). **, * Statisti-
cally significant at the P<0.01, P<0.05 level
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‘Y YRTHEE Ly v F OBFEMIgES D Ca, Mg, P& &IEHMAR

Table 4. Fatty acid composition of kidney mitochondrial fraction and microsomal fraction.

Mt Ms ’

Fatty acid n=5 Control Hi-P Fatty acid n=>5 Control Hi-P
16:0 19.2+1.2 15.7+0.9** 16:0 18.4+0.5 19.84+0.7**
18:0 17.0£0.3  17.9+0.6* 18:0 18.8+0.4 19.3+0.7
18:1(n~7, n-9) 9.5+0.5 9.1%0.2 18:1(n-7, n-9) 8.4+0.7 8.5+0.2
18:2(n—6) 12.0+1.0 11.9+0.8 18:2(n—6) 9.7+1.3 9.5+0.5
20:4(n—6) 39.51.1 42.8+1.2%* 20:4(n-6) 42.0+1.4 40.6+0.4
22:6(n-3) 2.8+0.2 2.5+0.2 22:6(n-3) 2.7%+0.2 2.3£0.1%*
Saturated 36.2+1.5 33.7+0.7** Saturated 37.2%+0.7 39.1+0.8**
Monounsaturated 9.5+0.5 9.1+0.2 Monounsaturated -8.4+0.7 8.5+0.2
Polyunsaturated 54.2+1.0 57.2+0.9%* Polyunsaturated 54.4+0.6  52.5+0.7**
P/S ratio a 1.5+0.1 1.7+0,1%* P/S ratio a 1.5£0.0 1.3+0.0**
Double bond index b 2.1+0.1 2.2+0.0%* Double bond index b 2.2+0.0 2.1+0.0**

Data expressed as mean (%) =SD.

**, *Statistically significant at the P<0.01, P<0.05 level each when compared with control.

a’ P/S ratio:polyunsaturated/saturated ratio

b Double bond index:Z{(%) x (the number of double bond)/100)

Table 5. TBARS of kidney.

n=6 Control Hi-P
Homogenate 0.52+0.13 0.43+0.07
Mt 0.34+0.09 0.33%+0.09
Ms 0.42+0.06 0.35+0.08

Date expressed as mean(MDA nmol/mg protein)
+SD.
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