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Roles of K, channels including Kir6.2 in stress responses

SAITO Atsumi, MIYAGAWA Kazuya, MIYAGISHI Hiroko, KUROKAWA Kazuhiro,
UMEDA Akira, OKADA Yasumasa, TSUJI Minoru and TAKEDA Hiroshi

Abstract

Although Kir6.2, a pore-forming subunit of ATP-sensitive potassium (K,rp) channels, is highly expressed in brain regions
such as the hippocampus, hypothalamus and pituitary, which play important roles in stress responses, the mechanisms that
underlie the impact of Kir6.2 on stress responses are not yet fully understood. To clarify the role of Kir6.2 in stress responses,
in the present study, we investigated the changes in serum corticosterone levels induced by acute restraint stress in Kir6.2 ™'~
mice. In the non-stressed condition, basal corticosterone levels in Kir6.2™'~ mice were higher than those in WT mice.
Kir6.2™'~ mice also showed greater increases in serum corticosterone levels in response to exposure to acute restraint stress.
Interestingly, these phenomena were more prominent in females than in males. The hippocampus regulates the endocrine
stress system by modulating hypothalamic paraventricular nucleus activity. Chronic dysregulation of the hypothalamic-
pituitary-adrenal (HPA) axis in response to stress is associated with impaired glucocorticoid function and inhibition of
negative feedback via the glucocorticoid receptor (GR). Therefore, we next investigated whether Kir6.2 is expressed on GR-
positive cells in hippocampal CA1 and DG. Immunohistochemical studies showed that Kir6.2 was co-localized with GR-
positive cells in hippocampal CA1 and DG. These results suggest that Kir6.2 in GR-positive cells could play a key role in
stress responses via the HPA axis.
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Fig. 1. Effects of acute restraint stress on serum corticosterone concentration.

(A) Analysis of male mice. (B) Analysis of female mice. Each column represents the mean with SEM of
4-7 mice. *p<0.05, **p<0.01, ***p<0.001 vs. wild type non-stressed mice. “p<0.05, “*»p<0.001 vs. wild
type stressed mice. *p<0.05, **p<0.001 vs. Kir6.2™'~ non-stressed mice. WT-NS: wild type non-stressed
mice, WT-S: wild type stressed mice, KO-NS: Kir6.2 '~ non-stressed mice, KO-S: Kir6.2 '~ stressed

mice.
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Fig. 2.

Distribution and localization of Kir6.2 in the hippocampus of mice.

Green labeling for Kir6.2 (A, D, G, J) and red labeling for GR (B, E, H, K) show
co-localization in the CA1 (C, F) and DG (I, L) of hippocampus in female wild type
mice. (A, B, C, G, H, I) Scale bar =200 u m. (D, E, F, J, K, L) Scale bar = 50 u m.
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