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Effects of Dietary Calcium and Phosphorus on Kidney
in Young Female Rats,

- SHIZUKO HIRATSUKA and SHOJI AZAMI

Kidney calcium contents and the calcium bélance were studied in young female F344 rats,

using a combination of calcium and phosphorus at each levels. Enlargement and pathological

findings of the kidney were also observed.

The results were as follows:

1) An increase in phosphorus intake alone caused a decrease in urinary calcium excretion.

2 ) A high phosphorus intake caused a significant increase in kidney weight.

3) A low calcium or a high phosphorus intake caused a significant increase in kidney weight

and calcium content.

4 ) Pathological examination revealed that calcification and degeneration had occurred in the

distal parts of renal tubule according to low calcium or high phosphorus intake.

These results indicate that dietary mineral levels may have influence on calcium metabolism of

the kidney,
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table 1 Composition of experimental diets (g/100g)

Diets

Ingredients

NN LN N2N L2N
Casein 40.0  40.0 40.0  40.0
@ -Corn starch 43.3  43.9 42.4 42.8
Soy bean oil 5.0 5.0 5.0 5.0
Cellulose powder 5.0 50 5.0 5.0
Mineral mixture? 3.5 3.5 3.5 3.5
Vitamin mixture? LO L0 L0 10
Choline bitartrate 0.2 0.2 0.2 0.2
DL-methionine 0.3 0.3 0.3 0.3
CaCO; 0.97 0.33 0.33 0.65
Ca(HzPO4): + 2H0  0.70 0.70 2.22  —
NaH2PQa « 2H20 - - - 1.48
MgO 0.08 0.08 0.08 0.06
Total 100.0 100.0 100.0 100.0
Calcium 0.52  0.26 0.52 0.26
Phosphorus 0.40 0.40 0.80 0.80
Ca/P .30 0.65 0.65 0.33

1) According to AIN-76 Mineral mixture(J. Nutr. 107.
1340. (1977)), but CaHPO4 and MgO was excepted.
2) AIN-76 Vitamin mixture(J. Nutr. 107. 1340, (1977)).
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table 2 Calcium balance

Intake (mg/day)

Group Absorption Urinary excretion Retention
, (%) (%) (%)
I N N 95.0+2.8 73.3+1.2%d (. 9+0.1 & 72.4+1.3"
(69.5+1.8) (0.940.1) (68.7+1.8)
L N 59.6+1.1 - 89.440.5% 1.440.1 . 88.040.5nd
(53.3%1.0) (0.8+0.1) (52.541.0)
N2N 105.0+4.6 74.6+0.6¢ 0.940.11H 73.740.6P9
(78.2+3.0) (1.0£0.1) (77.242.9)
L2N 62.941.1 88.7+0.6% 1.3£0.1 M 87.440.6°4
(55.840.9) (0.840.1) (55.040.9)
I N N 77.0%1.4 43.141.5¢ 1.840.2! 41.341.5"
' (33.2+1.2) (1.4£0.1) (31.8%1.1)
"L N 43.5+1.8 54,3+2.5¢ 2.54+0.3 & 51.7+2.7°7
_ (23.5+0.9) (1.1£0.2) (22.440.9)
N2N 75.2+3.6 45.3+3.4 1.04£0. 1 Km 44.3+3.4
(33.7£1.7) (0.8%0.1) (32.9+1.6)
L2N 47.5+1.2 50.2+2. 3f 1.7+0.2 ™ 48.5+2. 3%
, (23.9+1.3) (0.8%0.1) (23.1+1.2)
% . M*SE ; n=6. () . Average value of the absolute quantity.

Matching superscript letters denote significant difference (p<0. 05).
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table 3 Phosphorous balance

Group Intake (mg/day) Absorption Urinary excretion Retention
(%) (%) (%)

I N N 74.7+2.2 82.940.8 *abc 18 ]1+4],5km 64.8+1.7F
(61.9+£1.7) (13.5+1.1). (48.4+1.9)

L N 88.0+1.6 195.64+0.3%  32.0+2.2! 63.6+2.2
(84.2+1.5) (28.14+1.9) (56.1%2.7)

N2N 153.4+6.7 89.44+0.3 3¢ 30, 742 6mn 58.8+2.9
(137.1+5.7) (47.4+5.2) (89.7+4.1)
L2N 108.7+1.9 96.1+0.2 € 38.2+1.4 K0 57.941.5°
(104.5+1.7) (41.6%1.8) (63.0+1.7)

II N N 59.7+1.1 72.9+0.6 80 30.040.6°Pa 42.9+1.1
(43.540.8) (17.940.3) (25.640.9)

L N 61.5+2.5 88.4+0.7 # 44,7+1.2° 43.7+1.8
(54.441.9) (27.7+1.7) (26.740.8)

N2N 107.6+5.2 82.3+1.1 1 42.1+2.89 39.8+3.6
(88.4+3.6) (46.1+4.3) (42.3%3.0)

L2N 78.8+2.0 88.440.5 hi 46.0+1.6° 42.5+1.8
(69.7+1.9) (36.2+1.5) (33.5+1.7)

% . M+SE ; n=6, ()

. Average value of the absolute quantity.

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



table 4 Kindney weight and mineral content

NN LN N2N L2N
Wet wt. (mg) 676+ 18 ¥ab 737+22¢ 763+21° 797+ 262
wt. mg/100g body 359459 436+5 4 40946 °&h

Ca whole (mg)

mg/tissue 1g

P  whole(mg)
mg/tissue lg

1.67+0. 162bc
2.46+0. 198h

2.2340. 082be
3.30+0. 10"

373+11f¢

3.1540. 23 ade
4.26+0. 2] @k

2.9340, 10 ade

3.98+0.07

4.65=+0. 5804
6.03+0. 61hil

3.7240.23M
4.85+0. 178k

8.67+0. 83 cef

10. 7840, 79 ikl

5.70%+0.79 ¢

. 7.10£0. 90 hk

% . M+SE ; n=6. Matching superscript letters denote significant difference(p<0.05). -

table 5 Pathological findings of kidney

Group Deposit Cortex Medulla Cell Fibrosis

of Ca Glomerulus Pro. tub. Dis. tub. Outer st.Inner st.Inner zone infiltration
NN 180~ 320 - + + + + — - _
LN 160~ 350 - + + 4+ + + — _
N2N 300~ 600 - + +++ + + - .
L2N 600~1000 — + ++4++ ++ — — _

— (Normal), *, +, ++, +++,and ++++ Magnitude of Abnormarity.

Pro. tub. . proximal tubule. Dis. tub. : distal tubule. Outer st. . outer stripe. Inner st. . inner stripe.

table 6 Femur weight and mineral content

NN LN N2N L2N
Fresh wt. (mg) 46147 ¥ 443422 43346 469+8
Dry fat-free wt. (mg) 31746 306+3 305+4 315+6
DFF wt. (mg) /100g body wt. 169+32 155+3 @b 175+ 3b¢ 162+3 ¢
Ca total (mg) 83.3%£2.1  81.3+0.8 79.6%1.1 8l.4+1.4
mg/DFF wt. 1g 263.1+5.8  265.6+1.7  260.8+£1.9  258.0%2.2
P total (mg) 31.8+1.2  32.2+1.3 32.2+1.3 ° 32.7+2.4
mg/DFF wt. lg 100.4+1.3  105.2+1.1  105.4+0.7  103.6%1.7

% . M*+SE ; n=6. Matching superscript letters denote significant difference (p<0.05).
DFF wt. . dry fat-free weight.
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