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Aluminum ions modulate interleukin-2-related transcription factors in Jurkat cells
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Summary

Aluminum (Al), the third most abundant element in the Earth’s crust, is widely distributed in nature and used in
various industries and products, including pharmaceuticals, food additives, and cosmetics. Although it is a non-essen-
tial element for the human body, it plays important roles, such as serving as an active ingredient in the digestive
drug sucralfate and as a vaccine adjuvant in the form of aluminum phosphate. On the other hand, exposure to Al
has been linked to neurodegenerative diseases such as Alzheimer’s disease and amyotrophic lateral sclerosis, as well
as to breast cancer. Because of its toxicity, many studies have been conducted on its biological effects.

Recent studies on the immune system have reported that Aluminum chloride (AICL) suppresses the production of
interleukin-2 (IL-2) and tumor necrosis factor-a (TNF-a) in human and chicken T lymphocytes. These findings suggest
that AICl, modulates cytokine production in T cells. However, the mechanism of IL-2 suppression by Al is not yet
fully understood. In this study, we examined the effects of Al on concanavalin A-induced IL-2 production and mRNA
expression in Jurkat cells. We also focused on its influence regarding the transcription factors NF-xB, AP-1, and
NFATcl, which regulate IL-2 gene expression. Our results demonstrate that Al modulates IL-2 expression by sup-

pressing NF-«B, AP-1, and NFATc] activity, thereby leading to reduced T cell cytokine production.
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Fig.1 Effects of an aluminum complex of maltol, Al(mal);, on
cell viability (A) and concanavalin A-induced IL-2 pro-
duction (B) in Jurkat cells. Values are mean = SD (n=5).
*p <001 (Dunnet’s test).
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Fig. 2 Effects of aluminium chloride hexahydrate on cell viabili-
ty (A) and concanavalin A-induced IL-2 production (B) in
Jurkat cells. Values are mean = SD (n=5). **p < 0.01
(Dunnet’s test).
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Fig. 3 Effects of aluminum chloride hexahydrate on concanav-
alin A-induced IL-2 mRNA expression in Jurkat cells.
Values are mean * SD (n=5). *p < 0.01 (Dunnet’s test).
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Fig. 4 Effects of aluminum chloride hexahydrate on the
DNA-binding activity of the transcription factors NF-«xB
(A), AP-1 (B), and NFATcl (C) in Jurkat cells. Values
are mean = SD (n=5). **p <0.01 (Dunnet’s test).
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