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Summary

The abnormal hyperphosphorylation of microtubule-associated protein tau in brain is
attributable to a number of neurodegenerative diseases such as Alzheimer’s disease. Recently,
it has been suggested that tau phosphorylation caused by stress plays a role in early stages of
Alzheimer’s disease. In the present study, we investigated the effect of cold water stress
(CWS) on tau phosphorylation in the hippocampus of mouse by immunoblot analyses using
phosphorylation-dependent or —independent tau antibodies. Furthermore, the effects of LiCl,
an inhibitor of glycogen synthase kinase-3f3 (GSK-3B) used for treatment of affective
disorders, on CWS-induced changes in tau phosphorylation were examined. Exposure to
CWS in mice resulted in an increase in tau phosphorylation at Tau-1 (Ser199/202), AT8
(Ser202/Thr205) and Ser396 sites in the hippocampus. At Thr231 site, phosphorylation level
did not changed despite a significant increase in one of the separated band intensity. The
CWS-induced changes in tau phosphorylation at Tau-1 (Ser199/202) and Ser396, but not at
ATS (Ser202/Thr205) were significantly attenuated by pretreatment with LiCl. Total tau
protein levels, detected by phosphorylation-independent antibody TAU-5, showed a decided
tendency to increase in the extracted samples from CWS-exposed mice, whxch was also
restored by pretreatment with LiCl. Finally, we showed that CWS increased active form of
GSK-3p that was phosphorylated at Tyr216. These results suggest that CWS-induced increase
in phosphorylated tau levels in the hippocampus is mediated, at least partly, by the activation
of GSK-3B.
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Fig. 1. Effects of LiCl on CWS-induced changes in anti-
Tau-1 and anti-phospho-Ser396-tau immuno-
reactivities in the hippocampus.

*P <0.05, ** P <0.01 vs. saline-treated non-stressed group

(t-test). # P < 0.05, ## P <0.01 vs. saline-treated CWS-
exposed group (t- test).
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Fig. 3. Changes in the phosphorylation levels in GSK
-3 B after CWS with or without LiCl pretreat-
ment in the hippocampus.

*P <0.05, ** P <0.01 vs. saline-treated non-stressed

group (t-test). ## P < 0.01 vs. saline-treated CWS-

exposed group (- test).
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