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Effects of Aluminum Compound on the Brain Histologial Change of Rats
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Abstract

This study was performed to investigate the effect of aluminum compound on the aluminum contents
and histological change in brain tissue of rats. Seventy five male Sprague-Dawley strains were divided
into five groups consisting of the control, 250 ppm AICl; group, 500 ppm AICL: group, 250 ppm Al:(SO4):
group, 500 ppm Al(SO,); group and kept on the diet for 2 weeks. The weight gain was increased
by administration of AICl; but decreased by administration of Al(SO,)s as compared to control group.
The aluminum contents in brain tissue of each group: 250 ppm AICl; group, 500 ppm AICly group,
250 ppm Al(SO); group and 500 ppm Al(SO4); group were 64.63, 102.21, 132.64 and 180.41 ppm,
respectively. Aluminum accumulation in brain tissue was higher with administration of Al(S0,); than
with administration of AICk. In AICl; administration group, multiple small intracytoplasmic granules
and microvacuole were seen in large pyramidal cells of cortex and granulovacuolar degeneration. In
Al(SO,); administration group revealed pollagis pallor, cellular pyknosis, microcavitation resulted from
edema in deeper cortical layers were observed. Blue-pigmentation which represents the accumulation
of aluminum was noted in granulovacuolar degeneration site in Al(SO); administration group.
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Table 1. The food and the water intake of rats in each experiment by aluminum compound diet"

Group Food intake(g/day) Total aluminum intake(mg)
(ppm) 1 Week 2 Week 1 week 2 week
Control 0 2247+ 4.69 2325+ 4.24 0 0
AICl 250 22.69+ 4.30 24.25+ 2,90 2504+ 4.23 52.46% 9.69
500 2341+ 2.89 2443+ 3.30 65.65+ 12.36 133.04+ 21.98
Al(SOy); 250 2447+ 215 2198+ 4.20 58.48+ 19.96 121.16+ 26.12
500 2412+ 2.33 22.54+ 3.00 113.97+19.78 24867+ 29.10
PMean+ SD of 15 experiments.
Table 2. Changes of body weight of rats by aluminum compound diets
. Body weight(g/rat)?
Group?
1 day 5 day 10 day 15 day
Control 138.75+ 1148 185.75+ 9.20 257.50+ 13.85%% 343.50+ 19.62"
A 139.33+ 8.84 184.33+ 12.05 257.90% 12.28° 345.33+ 26.89™
B 140.00+ 8.90 185.00+ 6.81 26233+ 9.42¢ 355.00+ 42.04°
C 138.68+ 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¢

YMeant SD of 15 experiments.

PA: 250 ppm AICl;, B: 500 ppm AICI;, C: 250 ppm AL(SO4); D: 500 ppm Aly(SO4)s
“Means with the same lettered superscripts within a column’s are not significantly different at the 1% level by Duncan’s

multiple range test.
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Table 3. The aluminum contents in brain tissues of
rats after administration of aluminum compounds"

Concentration Aluminum contents

Group (ppm) (ppm)
Control 0 17.73+ 3.70¢%
AICl, 250 64.63+ 16.24¢
AlCl; 500 102.21+ 15.00°
Al(SOs)s 250 132.64+ 12.87"
Alysoa)s 500 180.41+ 9.542

DMean+ SD of 15 experiments.

“Means with the same lettered superscripts within a co-
lumn’s are not significantly different at the 1% level by
Duncan’s multiple range test.

Fig. 1. Control brain tissue consisted of gray matter
in outer layer and white matter inner layer
(Hematoxylene-Eosin stain X 40)
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Fig. 2. In AICL; 250 ppm administration group, brain
showing multiple small intracyto plasmic granules and
microvacuoles are seen in large pyramidal cell parietal-
crotex

(Hematoxylene-Eosin stain X 100)

Fig. 3. In AICl; 500 ppm adiministration group, revea-
led granulovacuolar degeneration in AICl; 500 ppm ad-
ministration group increased than that of 250 ppm

" group

(Hematoxylene-Eosistain X 200)
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Fig. 4. >n Alz(S4)J 250 ppm administration group,
granulovacuolar degeneration was noted
(Hematoxylene-Eosin stain X 40)

Fig. 5. AL(SO,); 500 ppm adiministration group she-

wing pollag’s, cellular pyknosis and microcavitation re-

sult from edema in deeper cortical layers
(Hematoxylene-Eosin stain X40)
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Fig. 6. In AICL; 250 ppm group, large pyramidal cells
of parietal cortex, and brain was negative accumulation
of aluminum

(solochrome azurine stain, X100)

Fig. 7. In AICI; 500 ppm group, granulovacuolar dege-
neration was negative accumulation of aluminum in
brain

(solochrome azurine stain, X100)
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Fig. 8. In Al;(SO,); 250 ppm group showing blue-pig-
mentes at granulovacuolar degeneration site in brain
(solochrome azurine stain, X100)

Fig. 9. In AL(SO,); 500 ppm group, reveaed pallag’s,
cellular pyknosis, microcavitation result from edema in
deeper cortical layers and degeneration was blue-pig-
mentes at granulovacuolar degeneration site in brain
(solochrome azurine stain, X100)
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