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Mechanism of reproductive physiology under the condition of fasting and low
metabolism - Hibernating bears as a model -

Tsubota, Toshio
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Heart rate (HR) and subcutaneous body temperature (BT) were being monitored
by using data loggers (DST milli-HRT, Star:0ddi) for the measurement of HR and BT, which were
implanted at the breast region, for about 6 months during winter season including pre-hibernation,
hibernation and post-hibernation periods. In January, pregnancy diagnosis was done by using
ultrasonography for these 5 bears. Notable findings were relationships between HR and BT in pregnant

bears: both HR and BT during pre-hibernation period (delayed implantation period) changed with
about 24 hours cycle, BT maintained relatively high and HR exhibited some spike during hibernation
period (fetal development period) and both synchronized fluctuation with multi-day cycles during
post-hibernation period (natal development period).



30 33

8 10 25

50 Toienetal.
2011

Nelsonetal. 1973

Herrera 2002
5-10
1

2

i-button
Maxim
Mortality Implant Vectronic
Aerospace
5
DST milli-HRT
Star:0ddi
6
9 1 4
1
Zoletil 100
Virbac
No.1 12 1
12
2
No.2 12
12
12
P<0.05 1

BRENEERE. R THRRRVEHEDEL
(TR~ IEAT IR B1)

b=l EE=
ga No.181 ¢ day)
r 4000

— KTIKR
8

I 3000

f- 2000

1000

— MEEERRER
®

0
20131121 2014111 2N 3N 3/20



11

11

24

YRR (P) - BROEIRE i (PP) DIEEB LU LMAMZE L DL

«0-BT Pregnancy (n=2) BT Pseudopregnancy (n=2)

BT |°C) HR Pregnancy (n=2) HR Pseudopregnancy (n=2) HR (bpm)
38 4 Mean =+ 5D 120
HR 1 From every 24 hours data
/ T during each phase 100
36 4
80
PP
34 4 P 60
BT P a0
32 PP
20
30

Phase | Phase Il Phase il

N 'gﬁiﬁ{:& [No.S)U)ﬁkiﬂﬁJ:UlDfEﬁﬂ)ﬁ{EN

3z

bpm)

# Phase I;: ZERAT : S ESEEENIM (Oct. 10 - Now. 10)
Cict. 10 Mov, 10

24
50
= Phase I: Z1R & : & F S & $iM (Dec. 10 - Jan. 10)
w0 @
Dec. 10 Jan. 10
£}
. Phase II1: A& : BHT #IAA (Feb. 10- Apr. 10) 100
4
56
n
w0 a
Feb, 10 Mar. 10 Apr 10

Toien 0, Blake J, Edger DM, Grahn DA, Heller
HC, Barnes BM: Hibernation in black bears:
independence of metabolic suppression from
body temperature. Science 331, 906-909, 2011.

Nelson RA, Wahner HW, Jones JD, Ellefson RD,
Zollman PE: Metabolism of bears before,
during and after winter sleep. Am. J. Physiol.
224, 491-496, 1973.

Herrera E: Lipid metabolism in pregnancy
and 1ts consequences in the fetus and newborn.
Endocrine 19, 43-55, 2002.

22 2016
9 16 18

Tsubota, T., Suzuki, S., Miyagi, D.,
Yamazaki, K., Sashika, M. & Shimozuru, M.
Changes in body temperature and heart rate
related with hibernation in captive Japanese
black bears (Ursus thibetanus japonicus).
The 24™ International Conference on Bear
Research and Management. 2016 6 13 17

158 2005 9 7 9

2016



https://ww.vetmed.hokudai .ac. jp/research/
detail/wildlifebiology/

@
TSUBOTA, Toshio
10207441
@
SASHIKA, Mariko
30722954
SHIMOZURU, Michito
50507168
®

©)



