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Type 5 adenylyl cyclase stimulater might be useful for the treatment

of autonomic dysfunction after spaceflight ?
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Abstract:

We have demonstrated that type 5 adenylyl cyclase (AC5), a major cardiac AC isoform, plays a
major role in determining the magnitude of cardiac response to autonomic regulation under
microgravity using transgenic mouse models with either disrupted or overexpressed AC5 in the
heart (Space Utiliz Res 23, 267-268, 2007). To test the hypothesis that specific AC5 stimulater
(NKH477) may be useful for the treatment of autonomic dysfunction after spaceflight, we
implanted osmotic mini-pump (1mg/kg/day) in wild-type mice and analyzed heart rate variability
during parabolic flight. The standard deviation of normal R-R intervals, a marker of total
autonomic variability, was increased under microgravity in each group. However, the magnitude
of the increase was much smaller in NKH477 group. We also examined the ratio between low
frequency (LF) and high frequency (HF), a marker of sympathetic activity, and normalized HF, a
marker of parasympathetic activity, and found that these parameters in NKH477 group were
similar to those in cardiac-specific AC5 overexpression mice we have previously examined.
These results indicate that NKH477 could be able to stabilize the changes in autonomic indexes
in response to microgravity, suggesting that it may be a useful for the treatment of autonomic

dysfunction after spaceflight.
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