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Effect of high phosphorus diet on the renal mitochondrial
swelling of rats
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Five-week-old rats were fed on a diet containing phosphorus either at 0.3% (control diet)or at
1.5% (high p diet)for 21 days. Mitochondrial fraction was obtained from the kidney by the usual
method. We investigated mitochondrial function as the indicator of mitochondrial swelling. When
the substrate was not added to medium, mitochondria of rats fed a control diet or rats fed a
high p diet showed swelling at 15% each in 60 minutes. When 5mM glutamate and 0.5mM ma-
late were added, mitochondria of rats fed a control diet showed swelling. But the mitochondrial
swelling was not observed in rats fed a high p diet and cytochrome C content in this group was
lower than that of the control group. The possibility of mitochondrial functional disorder by ex-

cessive calcium was suggested.
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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
Corn oil 5.0 5.0
Cellulose powder 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, 0.70 5.97
Sucrose 48.3 43.0
Ca(%) 0.5 0.5
P(%) 0.3 1.5
Mg (%) 0.05 0.05

DAccording to AIN-76 Vitamin mixture.
YAccording to AIN-76 Mineral mixture,
without Ca, P sources.
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Fig. 1. Effect of high phosphourus diet on kidney
mitochondrial swelling.
(A)Control diet. (B)High phosphourus diet.
Rat kidney mitichondria(0.5mg/ml)was used.
Mt were incubated in medium containing 0.15M
KCl, 20mM Tris, pH7.4.
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Fig. 2. Effect of high phosphourus diet on kidney mitochondrial swelling.
(A)Control diet. (B)High phosphourus diet. Rat kidney mitichondria(0.5mg/ml)was used. Mt were in-

cubated in medium containing 70mM sucrose, 214mM mannitol, SmM Hepes, pH7.4.

Mitochondrial swelling was initiated by the addition of 5SmM gulutamate and 0.5mM malate with or
without 2.54M CsA or 1xM rotenon or 20 M NEM or 1M Rured.
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Table 2. Contents of cytochrome C of mitochondri-

al fraction in kidney.

Control Hi-P
0.46+0.04 0.31+0.11*

Date expressed as mean(nmol/mg protein) =SD.
*Statistically significant at the P < 0.05 level each
when compared with control.
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