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Amyotrophic lateral sclerosis
Relationship between the mortality rates and calcium and magnesium contents in the rivers, the Kii Peninsula of Japan
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Abstract

A steady decline in the annual incidence rate of amyotrophic lateral sclerosis (ALS) in the Kii Peninsula of Japan has
been observed since World War II, resulting in "focus extinction". It strongly indicated the participation of
environmental factors in the occurrence of ALS, i. e., habitual foods and drinking waters.

Based on previous epidemiological and geological studies, we have examined the relationship between the
mortality rates of ALS and calcium (Ca) and magnesium (Mg) contents in the rivers along the sea coast of the Kii
Peninsula, using Pearson's correlation coefficient. It revealed that toward the south, the mortality rates were
increasing with a decrease of Ca and Mg contents in the rivers. The most southern part of Muro district belongs to the
old tertiary stratum, lacking of Ca and Mg in its soils and waters: the mortality rate was the highest. Furthermore, the
mortality rate was strongly and negatively correlated with the Ca and Mg contents in the rivers; r=—0.789 (p<<0.005)
and r=—0.827 (p<0.001), respectively.

The results suggest that the mortality rates of the Kii ALS patients may reflect their geological/geochemical status,
i. e., a prolonged low intake of Ca and Mg from foods and drinking waters.
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Fig.1 Average annual age-adjusted mortality rates
of ALS in the Kii Peninsula of Japan. A
higher mortality rate was observed in
the middle-southern than in the northan
part of Wakayama and Mie prefectures
(Modified Uedayashi, 1980)
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Fig.2 Average calcium (Ca) and magnesium
(Mg) contents in the ribers, the Kii
Peninsula of Japan (Kobataihi 1960).
@:examined by Yase(1973) ;" :Yase(1980)

Table 1 Population, average annual age-adjusted
mortality rate, and average content of
calcium(Ca) and magnesium(Mg) in the
rivers, the Kii Peninsula of Japan.

Poputation average annual age-adjusted  Average content

1965 1970 mortality rate Ca(mgl) Mg (mg/H)

Osaka A 785,820 851,585 0.18 11.3 2.1
Wakayama A 381,176 418,637 0.71 11.8 1.9
Wakayama B 186,782 184,145 0.7 8.4 15
Wakayama C 219,201 211,287 0.95 7.4 2.0
Wakayama D 140,762 136,561 1.13 5.7 1.4
Wakayama E 99,054 92,106 2.49 2 0.3
Mic A 552,599 594,736 0.42 14.6 1.8
Mie B* 125,671 123,703 0.32 - -
Mie C 257,415 263,040 032 71 1.3
Mie D 455,927 448,462 0.98 5.5 13
Mie E 122,855 113,142 1.61 34 0.6
Nara A* 267,504 341,407 0.23

Nara B* 429,184 469,052 0.32

Nara C* 129,277 119,701 0.38 - -
Kinki Dist. 0.65 7.6 1.3
‘Whole Japan 0.6 8.8 1.9

*: Regions, which were excluded from analysis.
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Fig.3 Relationship between the mortality
rates of ALS and calcium(Ca) and
magnesium(Mg) contents in the river
of 10 districts along the sea coast
of the Kii Peninsula.
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Fig.4 Correlation coefficients between the
mortality rates of ALS and calcium(Ca)
and magnesium(Mg) contents. The
mortality rates were strongly and
negatively correlated with the Ca and
Mg contents in the rivers; r=
0.789(p<0.005) and r=-0.827 (p<0.001),
respectively.
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