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Abstract

This study was performed to investigate the effects of administration of aluminum compound on
kidney metabolism and plasma hormone of rats. Seventy five male Sprague-Dawley strains rats
were divided into five groups consisting of the control, 250ppm AICls group, 500ppm AICIl; group,
250pppm Al2(SO4)3 group, 500ppm Al:(SQ4)3 group and kept or the diet for 2 weeks. The body weight
gain was increased by the administration of AlCl; but decreased by the administration of Al2(S04)3
as compared to the control. The urinary excretion of sodium uand creatinine were increased and free
water clearance and urine volume were decreased significantly after AlCl; administration group as
compared to the control. The water balance, free water clearance, excretion of sodium and creatinine
were increased and the excretion of chlorine was decreased after Al2(SO4)s administration as
compared to the control. Plasma renin activity was increased and plasma aldosterone content was
significantly decreased after administration of aluminum compounds as compared to the control.
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Table 1. Proximate composition of experimental diet

Name : Experimental diet
Form : Extruding diet
Manufacture : Samyang Diet Co.

Ingredients : Crude protein 22.1%
Crude lipid 3.5%
Crude cellulose 5.0%
Crude ash 8.0%
Calcium 0.7%
Phosphorus 0.5%
Vitamin 3.5%
Mineral 1.0%

Nutrition medicine 0.5%
Source : corn, wheat flour, fish meal, beef tallow,
soybean milk, soybean meal

Table 2. The total aluminum intake of rats fed the
experimental diets with aluminum compound
for 2 weeks

Group Al :gpx)ater Total aluminum intake(mg)
Control 0 0
AlCl 250 152.46+ 9.69"
500 133.04£21.98
Al(SO4)z 250 121.16+26.12
500 248.67+29.10

YMean*SD of 15 experiments
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Table 3. Changes in body weight of rats by aluminum compound diets

Body weight(g/rat)"

Groupz'
1 day 5 day 10 day 15 day
Control 13875+ 11.48 185.75+ 9.2 257.50+13.85™% 34350+ 19.62°
A 139.33* 8.84 184.33+12.05 257.90+12.28" 345.33+26.89%
B 140.00t 890 185.00% 6.81 26233+ 9.42° 355.00 +42.04°
C 13868+10.47 186.33+19.08 275.67+12.80° 333.80+23.54%
D 140.33£10.08 185.00+11.34 267.00+ 16.89* 322.33+15.21°

"Mean+SD of 15 experiments

?)A 1 250ppm AICl;, B : 500ppm AlICI, C : 250ppm Alx(SO4)s, D @ 500ppm Al(SOs)3
$Means with the same lettered superscripts within a column are not significantly different at the 1% level by Duncan’s

multiple range test
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Table 4. Aluminum content in kidney tissue of rat]s)
after administration of aluminum compounds

Group Al in water Kidney
{ppm) (ug/g)
Control 0 2549+ 5027
AlCls 250 64.12+21.32°
500 91.08+16.87
Al{(SO4)s 250 11358 +22.80°
500 135,49+ 14.38°

YMean+SD of 15 experiments

“Means with the same lettered superscripts within a
column are not significantly different at the 1% level
by Duncan’s multiple range test
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Table 5. Effects of aluminum chloride on the renal function in normal rats"

Renal 250ppm 500ppm
. Control

function 1 week 2 week 1 week 2 week
WB 853+0.23 9.13%£0.21 8.42+0.16* 9.02+0.23* 8.15+0.16
Uv 2061012 2.06%£0.09 221%0.14 1.76+0.08* 1.60+0.08**
CH:0 -16.34+0.54 -18.12+0.59*** -16.47+0.50 -20.31+1.25%** -24.78 £3.75***
UnaV 197.1£9.01 222.4110.6 213.2+9.63 251.1 £9.48*** 261.7+873*"*
UaV 2441027 2.68+£0.11*** 233+0.11*** 2.79+0.12*** 1.89+0.06***
UV 0.541+0.02 0.58+0.02** 0.60+0.03** 0.58+0.02 0.53+0.02
UerV 391*+0.13 438+0.13*** 445+0.10*** 4.21%0.08 4.37£0.09

YValues are Mean*SE of 15 experiments

WB : Water balance(ml/100g of body weight), UV : Urine volume(ml/100g of body weight), CH20 : Free water
clearance(ml/100g of body weight), UxaV : Urinary excretion of sodium(uEq/100g of body weight), UxV : Urinary
excretion of potassium(mEq/100g body weight) UaV : Urinary excretion of chlorine(mEq/100g body weight), Uc:V :
Urinary excretion of creatinine(mg/100g of body weight)

* ** and *** are significantly different from the control with p<0.05, p<0.01, and p<0.001, respectively

Table 6. Effects of aluminum = _.iate on the renal function in normal rats”

Renal 250ppm 500ppm
. Control

function 1 week 2 week 1 week 2 week
WB 769+0.32 6.17+0.23* 6.25+0.20** 7461021 7.60%0.20**
uv 25810.16 3.02%0.15 3.14+0.15** 2.1510.09 2.26%0.11
CH:0 -1755*0.87 -19.0210.45* -16.83£0.57*** -1566+0.3** -15.80+0.46*
UnaV 1722+14.34 201.6+9.24 220.2+7.72* 188.1+7.77* 202.4+12.0**
UaV 2.05*0.08 1.72£0.05 1.83%£0.08* 1.75+0.07** 1.09£0.27***
UV 0.7410.09 0.7510.31 0.91=*0.13 0.58T0.02 0.63+£0.03**
UV 3.69%0.11 458+0.06* 490+0.12*** 411%0.08 4.18*0.13

"Values are Mean*SE of 15 experiments
WB : Water balance(ml/100g of body weight), UV : Urine volume(ml/100g of body weight) CH20O : Free water
clearance(ml/100g of body weight), UxaV : Urinary excretion of sodium(uEq/100g of body weight), UxV : Urinary
excretion of potassium(mEq/100g body weight), UcV : Urinary excretion of chlorine(mEq/100g body weight), UcV
Urinary excretion of creatinine(mg/100g of body weight)
* ** and *** are significantly different from the control with p<0.05, p<0.01, and p<0.001, respectively

Table 7. Plasma renin activity after administration of aluminum compound in normal rat” (unit : ng Al/ml/hr)
AICl3 Al(SO4)3
250ppm 500ppm 250ppm 500ppm
9.32+0.70 13.18€1.56 12.70+0.88 1655+2.11* 16.74+1.98**

YValues are Mean * SE of 15 experiments
* and ** are significantly different from the control with p<0.005 and p<0.025, respectively
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Table 8. Plasma aldosterone concentration after administration of aluminum compound in normal ratV

(unit * pg/mb

AICl3

Al (SO4)3

Control

250ppm

500ppm

250ppm 500ppm

184.1%13.0 209.49+32.32

154.23+1.36**

151.38+23.08 107.3£14.74*

"Values are Mean*SE of 15 experiments

* and ** are significantly different from the control with p<0.005 and p<0.0005, respectively
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