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Effects of a high phosphorus diet on calcium, magnesium
contents in kidney and kidney function in rats
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We studied the alteration of kidney function with increased kidney contents of calcium and mag-
nesium 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 21 days. Body weight gain
and food intake were depressed, and kidney calcium and magnesium concentrations increased in rats
fed a 1.5% phosphorus diet. The concentrations of magnesium and phosphorus in plasma decreased in
rats fed a 1.5% phosphorus diet, but the concentration of calcium was not changed. As indicators of
kidney function, plasma urea nitrogen concentration was higher and plasma uric acid concentration was
lower than those of rats fed a control diet. TBARS in the kidney tissue of a high phosphorus diet rats
was lower than that of rats fed a control diet. DHA was significantly low in fed a high phosphorus
diet. These facts with high calcium and magnesium contents in kidney may have relation to reduction
of kidney function.
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Table 1, Composition of experimental diet.
(g/100 g 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
CaCoO; 1.25 1.25
KH,PO, 07 5.97
Ca (%) 0.5 0.5
P (%) 0.3 1.5

Prepared according to AIN-76 prescription.
DAIN-76
D AIN-76
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Table 2. Body weight gain, food intake and food

efficiency.
n=12 Control Hi-P

Body weight
Initial (g) 145.1£5.5 145.0+5.0
Final (g) 308.0+21.6 279.4+26.5
Weight gain(g) 162.9+17.7 134.4+22.9
Food intake
g/d 22.0+1.7 19.1+2.7
g/21d 461.7+35.5 400.7+56.7
Food efficiency
Body weight gain
/food intake 0.35+0.02 0.33+0.02*

Data expressed as mean=SD
* Statistically significant at the P<0.05 level when
compared with control.

Table 3. Various organs’ weights.

n=12 Control Hi-P
Kidney 0.78+0.10 1.38:£0.34**
Liver 3.18+0.63 3.11+0.20
Heart 0.34+0.03 0.34:£0.02
Lung 0.41+0.04  0.40%0.03

Date expressed as mean(g/100g body weight) =SD
** Statistically significant at the P<0.01 level when

compared with control.

Table 4, Weight and water contents in kidney.

n=6 Control Hi-P
Wet weight 2.31+0.18 3.34+0.64%*
Dry weight 0.60+0.03 0.80+0.10**
Water 1.72+0.16 2.54+0.54**

Data expressed as mean(g) +SD
** Statistically significant at the P<0.01 level when

compared with control.

Table 5. Ca, Mg contents of vorious organs and
concentrations of Ca, Mg, P in plasma.

Ca content
n=6 Control Hi-P
Kidney a 0.11+0.07 12.1£5.3**
Liver 42.4+10.3 38.8+5.9
Heart 53.8%+5.1 62.7+10.0
Lung 104.0£5.9 113.6+15.6
plasma b 9.30x=0.36 8.921+0.61
Mg content
n=6 Control Hi-P
Kidney 249.8+16.7  569.3+169.6**
Liver 261.0+£0.63  272.5+27.6
Heart 242.5+10.9  267.8+12.8**
Lung 164.6+5.4 170.2+8.2
plasma b 1.67x0.14 1.31+0.16**
P content
Control Hi-P
plasma b 7.08+0.57 5.21£0.54**

Date expressed as mean(ug/g wet tissue) £SD

a Date expressed as mean(mg/g wet tissue)+=SD
b Date expressed as mean(mg/dl) £SD, n=12

** Statistically significant at the P<0.01 level when

compared with control.

Table 6. TBARS of various organs.

n=6 Control Hi-P
Kidney 0.72+0.14 0.55+0.13
(123.4+25.5)  (74.0+12.7*%)
Liver 0.30+0.06 0.34+0.06
(74.6+10.4)  (81.2+13.0)
Heart 0.460.09 0.49+0.08
(47.3+6.8) (50.9+6.5)
Lung 0.64+0.11 0.51+0.05
(78.1%13.2)  (61.9+3.4)

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

( )Date expressed as mean(MDA nmol/g wet tissue) +SD
** Statistically significant at the P<0.01 level when
compared with control.
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Table 7. Fatty acid composition of kidney lipid. Table 8. Indicators of kidney function.
Fatty acid n=6 Control Hi-P n=12 Control Hi-P
16:0 22.0+1.2 22.0+0.6 Creatinine in plasma
18:0 18.0+0.6 18.3+0.5 (mg/dl) 0.4+0.1 0.5+0.1
18:1(n-7, n-9) 14.1£0.7 14.0+0.5 LDH in plasma(U/I)239+49 191+67
18:2(n—6) 11.2+1.1 11.6+£0.8 Urea nitrogen in plasma
20:4(n-6) 32514 32.3+1.4 (mg/dl) 13.2+2.0 19.9+5.4*
22:6(n-3) 2.2+0.2 1.8+0.1%* Uric acid in plasma
Saturated 40.0+0.7 40.3+0.7 (mg/dl) 1.0+0.1 0.7+0.3*
Monounsaturate 14.1+0.7 14.0=0.5
Data expressed as mean +SD
Polyunsaturate 45.9+1.3 45.7+1.0 . o
- * Statistically significant at the P<0.05 level when
P/S ratio a 1.1+0.1 1.1£0.0 . »
. compared with control.
Double bond index b 1.8+0.1 1.8+0.0

Data expressed as mean(%)iSD

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

a P/S ratio: polyunsaturated/saturated ratio

b Double bond index: X((%) X (the number of
double bond)/100)
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