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Figure.1 Change in body temperature (T,) and tail temperature (T,;) from the baseline at 27°C (A and C) and 16°C (B and D). Values are presented
as the mean = standard error (n=9/group). Significant difference between Vehicle/E,(-) and Cinnamaldehyde/E,(-) groups ( t ), and

Vehicle/E,(+) and Cinnamaldehyde/E,(+) groups (§ ), P<0.05.
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Tail position which facilitates heat dissipation; TFH

Tail position which suppresses heat dissipation; TSH

Figure.2 Tail placement classification; whole tail (a), tail position which
tip part is hidden (b), tip part of tail (c), middle part of tail at
side of body trunk (d), little part of tip of tail (e), tail-hiding
behavior (f). This picture was cited from a previous study
(Uchida et al., 2018).
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Figure.3 The duration for which each tail position was observed at 27°C

and 16°C (A and B).

Tail position classification; whole tail (a), tail position which tip
part is hidden (b), tip part of tail (c), middle part of tail at side of
body trunk (d), little part of tip of tail (e), tail-hiding behavior
(f).Values are presented as the mean = standard error (n=9/
group). Significant difference between Vehicle/E,(-) and
Cinnamaldehyde/E,(-) groups ( 1 ), and Vehicle/E,(+) and
Cinnamaldehyde/E,(+) groups ( § ), P<0.05.
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Figure.4 Plasma levels of adrenaline (A), noradrenaline (B) and dopamine (C) concentration at 27°C. Values are presented as the mean = standard

error (n=7/group).
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Effect of spices on coldness in menopausal women
—Basic research using female rats—

Yuki UCHIDA

Department of Health Sciences, Faculty of Human Life and Environment,
Nara Women’s University

[INTRODUCTION] Estradiol (E2) contributes to the maintenance of body
temperature (Tb), by modulation of the autonomic thermoregulatory responses
via the hypothalamus in the cold, in female rats (Uchida et al., 2010, Brain Res).
Previously, we reported that E2 facilitates thermoregulatory behavior in the
cold (Uchida et al.,, 2017, Brain Res), using a new behavioral indicator (‘tail-
hiding behavior’, in which rats place their tails beneath their bodies) (Uchida et
al,, 2012, J Comp Physiol A). The aim of the present study was to examine the
effect of E2 on the thermoregulatory responses induced by the application of
cinnamaldehyde extracted from cinnamon. [METHODS]| Ovariectomized rats
were implanted with a silastic tube, with or without E2 (22.3 mg) underneath
the dorsal skin (E2(+), E2(—); n = 9 for each group) and data loggers in the
peritoneal cavity. After the application of 30% cinnamaldehyde or vehicle
(ethanol) to the skin of the whole trunk of the rats, rats were exposed to
temperatures of 16°C or 27°C for 2 hours, and Tb, tail temperature (Ttail), and
tail-hiding behavior were measured via the data logger and thermography.
Following exposure, blood was obtained, and plasma noradrenaline, adrenaline,
and dopamine concentrations were measured by high performance liquid
chromatography. [RESULTS] In the E2(—) group at 27°C, the change in Tb in
rats with applied cinnamaldehyde was significantly lower than that of rats with
applied vehicle. In the E2(+) group at 16°C, the change in Tb in rats with
applied cinnamaldehyde was significantly higher than that of rats with applied
vehicle. The change in Ttail in rats with applied cinnamaldehyde was
significantly lower than that of rats with applied vehicle, in both the E2(—) and
E2(+) groups at 27°C and 16°C. The duration of tail-hiding behavior in rats with
applied cinnamaldehyde was significantly shorter than that of rats with applied
vehicle, in the E2(+) group in rats at 27°C. The duration of tail-hiding behavior
in rats with applied cinnamaldehyde was significantly shorter than that of rats
with applied vehicle, in both the E2(—) and E2(+) groups at 16°C. No differences
were observed in plasma noradrenaline, adrenaline, or dopamine concentrations
at 27°C among the groups. [CONCLUSION] In both the E2(—) and E2(+) groups,
the application of cinnamaldehyde decreased Ttail in female rats. E2 might not
affect the thermoregulatory responses induced by the application of
cinnamaldehyde in female rats.



