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Organ Distribution of Aluminum Depends on it’s Chemical Form
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Aluminum (Al) is the third most abundant element in the earth’s crust, but the behavior of Al in hu-
man and other animals are still unknown. In this study, we investigated whether Al is incorporated in
organs of experimental animals receiving Al compounds. Al was given to animals in the form of ion
(A*Y) or its complex (aluminum-maltolate) . We used aluminum chloride (AICl3-6H,0) in saline solu-
tion as aluminum ion and gave it to rats at the age of 5 and 13 weeks by intraperitoneal injection at a
dose of 10 mg Al/kg body weight for 5 days. On the other hand, we used aluminum maltolate (AIM) as
an aluminum C(;mplex, which was given to mice aged of 6 weeks by oral administration or free access to
tap water containing AIM for 90 days. Organ distributions of both Al compounds exhibited similar
tendency. Al was mainly accumulated in the liver and spleen. Especially, Al levels of the spleen and liver
of animals receiving AlCls were significantly higher than those of control animals. But in the kidney no
significant difference in Al accumulation was observed. We also found that Al accumulated in the brain
domain of young rats who received AlCl3 injection and mice who received daily oral AIM or free access
of drinking Water‘containing AlIM for a long-term. These results will be important to elucidate the phy-

siological role of Al, in terms of the development of neurological diseases like Alzheimer's disease.
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Figure 1. Body weight changes of rats aged of 5 (left) and 13 (right) weeks. Both rats
aged 5 and 13 weeks were given i.p. injection of AlCls in saline solution at a dose of 10mg
Al/kg body weight for 5 days (closed circle) or i.p. injection of saline for 5 days (open
circle) . Each point is the mean £ S.D. (n =3) . Significance : % P <{0.05 vs control
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Figure 2. Body weight changes of mice receiving AIM. Left shows body weight changes of
mice given AIM (lOmg/kg body weight) by daily oral administration and right shows body
weight changes of mice maintained with a drinking water containing AIM (0.1mg Al/ml) .
In both figures, open circle shows for the control animals and closed circle shows for
Al-treated animals. Each point is the mean = S.D. (n =3) . Significance :@ % P <{0.05 vs
control
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Table 1. Aluminum distributions in organs of rats

5 weeks rats 13 weeks rats
Control APY Control AP

orean (peg/wet wt.) . (pg/wet wt.) (peg/wet wt.) (peg/wet wt.)
Mean S.D. Mean S.D. Mean S.D. ‘Mean S.D.

medulla oblongata 2.30 £ 0.61 2.92 £ 0.86 3.46 + 0.59 3.46 £ 0.74

cerebrum 6.85 + 1.65 7.30 & 1.02 5.50 & 1.07 5.50 + 0.63
cerebellum 4.15 £ 0.29 6.11 +£1.59* 3.78 £ 0.82 3.78 £ 0.40
lung 6.49 £ 0.75 6.86 + 0.38 6.04 +0.34 6.04 & 2.39
heart 5.28 +1.43 5.91+£1.16 3.63 £1.25 3.93+0.14
liver 4.50 + 0.44 73.6 + 19.8* 4.11 +£0.35 82.7 +39.6*
kidney 5.59 £ 1.00 7.29 +0.84 16.8 £1.06 16.8 +5.01*
spleen 7.34 +0.87 154 + 46.9* 5.79 £ 0.95 252 + 114*

Organ distribution of aluminum in rats at the age of 5 weeks and that at the age of 13 weeks. Both rats at the ages of
5 and 13 weeks were given i.p. injection of AICl; in saline solution at a does of 10mg Al/kg body weight for 5 days
(APY) or i.p. injection of saline for 5 days (Control) . Each value is the mean & S.D. (n=3) . Significance : * P <
0.05 vs control
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Table 2. Aluminum distributions in organs of mice

oral administration of AIM free access of AIM
containing drinking water

Control AIM - Control AIM

organ (ug/wet wt.) (png/wet wt.) (ug/wet wt.) (peg/wet wt.)

Mean S.D. Mean S.D. Mean S.D. Mean S.D.
brain 10.3 £ 0.72 16.4 + 2.12* 8.88 £ 0.92 10.9 + 3.86
lung 10.0 + 3.82 11.0 £ 2.94 9.08 +1.93 8.65 1+ 1.08
heart 9.62 £ 0.57 13.0 + 4.69 11.4 £ 0.76 13.8 £ 6.58
liver 9.92+1.01 23.9 +4.11% 9.54 £ 3.01 10.7 £1.10
kidney 9.65+ 2.13 17.6 = 3.17* 13.6 + 4.99 15.5 + 3.03
blood 3.76 + 3.64 5.18 +£0.93 1.42 + 2.46 3.17 £ 2.75
serum 5.54 = 0.67 6.58 + 0.97 5.68 + 2.75 6.76 £ 0.82

At the oral administration of AIM, mice were given daily oral administration of AIM (10mg Al/kg body weight) for 90
days. At the free access to AIM containing drinking water, mice were maintained with a drinking water containing
AIM (0.1mg/ml) for 90 days. Each value is the mean & S.D. (n =3) . Significance : * P <0.05 vs control
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