Analysis of Zinc Dynamics and Related Transporters under TNBS/ethanol-induced Ileitis
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Introduction. Zinc is an essential element for maintaining intestinal homeostasis; in addition, zinc supplementation suppresses enteritis. Zinc deficiency leads to intestinal permeability and exacerbated inflammation, and low serum zinc levels are frequently observed in patients with Crohn’s disease, in which ileitis is often observed. Zinc localization is regulated by zinc transporter (Zrt/Irt-related protein: ZIP, Zn transporter: ZNT) expression which depends on the body condition. However, the specific zinc transporter involved in ileitis remains unclear.

Aims. We investigated serum zinc levels and the expression of zinc transporters under ileitis using the TNBS/ethanol-induced ileitis mouse model.

Methods. C57BL/6N mice were subcutaneously administered with three anaesthetic agents (0.1 mL/10 g body weight), which are composed of Domitor®, Vetorphale®, and midazolam. Mice were opened abdominally and exposed to the ileum. The small intestinal tube was clamped at 2 and 4 cm from the cecum and was intraluminal injected with 1.5 mg TNBS in 50% ethanol between the clamps. Mice were euthanized 0, 6, 24, and 48 hours after the injection, and duodenal and ileal tissue was harvested for analysis of serum zinc levels and the mRNA expression of zinc transporters (zip4, zip7, and znt1).

Results. Serum zinc level was significantly decreased 6 and 24 hours after injection compared with 0 hours, but there was no statistical difference in zinc levels at 48 hours. Zip4 and znt1 mRNA expressions in the ileal tissue were decreased in a time-dependent manner. Zip7 expression was also markedly decreased at 24 hours but tended to recover at 48 hours when the ileal tissue was detached and re-epithelialized. In comparison, zip4 and znt1 mRNA expressions in the duodenal tissue were significantly increased at 24 and 48 hours, respectively. 

Discussion. The injection with TNBS/ethanol leads to a temporary decrease in serum zinc levels with low expression of zip4 and znt1 in the ileum. Not zinc consumption in the ileum, but low zinc absorption might cause low serum zinc. Zip4 and znt1 contribute to zinc absorption instead of the ileal tissue before the ileal tissue is completely recovered. Meanwhile, zip7 in the ileal tissue is supposed to involve tissue healing.
