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Effects of glutamine on antioxidant system and inflammation in mice
with arsenic exposure
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This study investigated the effect of glutamine (GLN) on antioxidant system and
adhesion molecule expression in mice with arsenic exposure. Mice were randomly
assigned to 6 groups, 2 normal groups with or without GLN supplementation were
provided with distilled water, 4 experimental groups were divided by 2 levels of
arsenic in drinking water, mice in each level of arsenic group were also divided to 2
groups with or without GLN supplementation. GLN replaced part of casein and
provided 20% of total nitrogen in the diet. After feeding the mice for 5 weeks, all
mice were sacrificed and blood, spleen and liver were collected for further analysis.
Blood samples were used for measuring cellular adhesion molecule expression and
amino acid concentrations. Liver specimens were used for antioxidant-related
substance and enzyme activities analysis. In vitro splenocyte cytokine secretion after
mitogen stimulation was also measured. The results demonstrated that arsenic
exposure resulted in significant weight loss, lowered plasma GLN levels, enhanced
the expression of lymphocyte function-associated antigen (LAF)-1 and macrophage
antigen (Mac)-1. GLN supplementation repleted plasma GLN concentration and
significantly reduced the expression of LAF-1 and Mac-1 in high arsenic group.
Compared with arsenic exposure groups without GLN, oxidized from glutathione
levels in liver were increased in GLN supplemented group. Antioxidant enzyme
activities did not differ among the groups. The in vitro study showed that GLN
supplementation reduced interleukin—6 production in non-arsenic exposure mice.
The concentrations of interleukin-4, interferon-g and tumor necrosis factor-a did not
differ in arsenic exposure groups despite the mice were supplemented with GLN or
not. These results suggest that GLN supplementation decreased leukocyte adhesion
molecule expression induced by arsenic, and enhanced glutathione metabolite
production in liver which may consequently promote arsenic metabolism. However,
GLN seemed to have no effect on cytokine modulation when arsenic was
administered.
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