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The New Trend of Arsenic Study

Keiko CHIBA

This paper reviews the recent findings regarding the metabolism of arsenic and arsenic-induced gene
toxicity and carcinogenesis. It also reported the world-wide trend of the industrial production and demand
of available arsenic compounds. Because people perceive arsenic as a harmful element, they think the avail-
ability of these compounds is scarce.

Until the present time, arsenic compounds have been used for the purposes of industry, agriculture,
and as food additives for domestic animals to increase body weight. In recent decades, demand of
arsenical metalloid increase for the semiconductor materials, especially in Japan. Since last year, arsenic
compounds have been demonstrated to be scientifically effective as anticancer agentsand have been used
in the treatment of promyelocytic leukemia.

With the recent studies, there are two advances on the methylation of inorganic arsenic. One of them
supports the present advance that the methylation acts as a detoxification mechanism, because the
cytotoxic effects of methylated arsenic compounds investigated are lower than inorganic arsenicals.
Methylated arsenic compounds induced 100% of cell death as apoptosis. Other study also describes
(GSH)

apoptosis. The second advance states that methylated arsenicals act more toxic than inorganic arsenic.

dimethylarsinic acid ( DMA) requires intracellular reduced glutathione before induction of
DMA as an oxidative stress, produced the dimethylarsenic radical and dimethylarsenic peroxy radical and
Another that DNA

hypomethylation was caused by the consumption of the methylation of inorganic arsenic and carcinogenic

these radicalsinduced genotoxicity and carcinogenecity. study also proposes
effects that were produced. Furthermore, it demonstrates that methylated trivalent arsenic species were
significantly more cytotoxic, and that those compounds are detected in the human urine of the chronic
arsenic poisoning patients both in China and West Bengal. These results indicate a need to reevaluate the
hypothesis that the methylation of inorganic arsenic is a detoxification mechanism. These studies
suggest that role of intracellular GSH 1is very important for the methylation of inorganic arsenic in

mammals.
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Fig. 1 Environmental Mobilization of Arsenicals
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Fig. 2 World Producution of Arsenic Trioxide

50000
40000
30000
* 20000
10000 _
0

(Prepared from ref.19)

Table 1 World Production of Arsenic Trioxide in
2000, by Country

Country t
Belgium 1,500
Chile 8,000
China 16,000
France 1,000
Ghana 5,000
Kazakhstan 2,000
Mexico 3,000
Russia 1,500
Other countries 2,000
Total 40,000

(Calculated from ref.19)
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Table 2 Annual Transition of Demand for Arsenic
Trioxide in U.S.
yr  Apparent demand in U.S.

% of World production

t
1900 1,980 32.1
1910 1,954 28.7
1920 10,467 37.5
1930 19,157 38.6
1940 21,748 53.8
1950 22,047 61.7
1960 17,886 45.5
1970 17,943 47.8
1980 11,320 47.9
1990 20,500 90.7
2000 24,000 60.0

(Prepared from ref.19)
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Table 3 U.S. Demand Pattern of Arsenic Trioxide

in 2000
o t %
Agricultural chemicals 1,000 4.2
Glass 700 2.9
Wood preservatives 21,000 87.5
Nonferrous alloys and electronics 800 3.3
Other 500 2.1
Total 24,000 100.0

(Calculated from ref.19)
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