Res. Bull. Obihiro Univ. 41 : 61 ~ 65 (2020)

Hair Growth of Brown Bears during Winter

Miku TAJIMA!, Ayaka HATA", Rumiko NAKASHITA?, Kazuyoshi SASAKI?,
Naoya MATSUMOTO?*, Jumpei TOMIYASU? ¢, Mayura B. TAKADA™** and Tatsuo OSHIDA™"*

(Received:28 April, 2020) (Accepted:22 July, 2020)

KENCBITHE S~ DEEDORKE

MMGEER ! - R EE 1* - PRRESET 2 - e a RFNgf S - ARAE M 1 -
B0 mEEDS T fHFESR

1 Laboratory of Wildlife Biology, Obihiro University of Agriculture and Veterinary Medicine

R VIN-iPNE S R L S e

2Department of Wildlife Biology, Forestry and Forest Products Research Institute

2 [EINLAFFEBHIE 15 AR & DT IE T B AL Eh R JE Aeitel. Ry BR AR RERIT JE ==

3Sahoro Resort, Bear Mountain

SRR Y Y= IR v T

4Kamori Kanko Co., Ltd.

AR A AN ARBLL

s Laboratory of Theriogenology, The Graduate School of Veterinary Sciences, Gifu University
s IR RSP R Bl G BRIE AT FERE (IR PE R FELE ) BRIEE RS IR B 2 AT JE 2

¢ United Graduate School of Veterinary Sciences, Gifu University

6 I B R PR S e (5 BR PR S E

7Institute for Sustainable Agro-ecosystem Services, The University of Tokyo

RO R SR S e S A A B AT R R B I A R R AT fe S p

*Present address: Central Region Agricultural Research Center, National Agriculture and Food Research Organization
CHIPTIR ¢ [ESCATERRIEIE N R - i PESERLARTR S T JERAE TP R R e v 2 —
* Department of Integrated Science and Engineering for Sustainable Society, Faculty of Science and Engineering, Chuo
University

~BUATIE « B T MR S B LR

*+Address correspondence: Tatsuo OSHIDA, oshidata@obihiro.ac.jp
VNV NS - 2 Rt

EAEE A AR - fFHEER, oshidata@obihiro. ac. jp

61



Miku TAJIMA, Ayaka HATA, Rumiko NAKASHITA, Kazuyoshi SASAKI, Naoya MATSUMOTO, Jumpei TOMIYASU, Mayura B. TAKADA and Tatsuo OSHIDA

Abstract

To examine whether hair of brown bears (Ursus arctos) grows during winter, we shaved off the

hair (guard hair and underfur) from an area 5 cm in diameter on back region of eight brown bears before

winter, and observed the shaved area the following spring. As a result, we found that underfur had grown

in the shaved areas on all individuals. Unlike Asiatic black bear (Ursus thibetanus), which does not

show hair growth during winter, the underfur could be necessary for brown bear inhabiting in sub-arctic

region during winter. Maintaining actively the hair cycle in brown bear may be an adaptation to colder

environments.
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Running head: Hair growth of brown bears

Introduction

Hair growth and replacement have been studied well
in companion animals (Diaz et al. 2004) and laboratory
rodents (Kuhlmann et al. 2003), but rarely in wild mammals.
Photoperiod and temperature are important exogenous
factors for mammals, controlling secretion of the melatonin
and prolactin that directly influence cyclic activity of hair
follicles (Forsyth et al. 1997; Lincoln 1998, 1999; Gebbie
et al. 1999; Goldman 2001). Photoperiod and temperature
are also important triggers of onset of hibernation or end of

hibernation in mammals, such as garden dormouse (Eliomys
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quercinus) (Pajunene 1983, 1992; Le Gouic et al. 1996;
Janicki and Cygan-Szczegielniak 2006; Batavia et al. 2013).
Among mammals that hibernate, bears are the largest. Their
hibernation is initiated primarily by environmental cues,
such as ambient temperature (Evans et al. 2016). During
hibernation, metabolism of bears decreases (Watts et al. 1987,
Watts and Cuyler 1988; Watts and Jonkel 1988). Therefore,
we may expect to find a hypometabolic condition of the bear
hair cycle during winter. In fact, Nakashita (2006) reported
that the hair (guard hair and underfur) of Asiatic black bears
(Ursus thibetanus) did not grow from December to May.
This physiological characteristic may not be common to
all bear species that hibernate, because of environmental
differences. Therefore, in the present study, we examined
hair growth of brown bears (Ursus arctos) from December to

May.

Materials and Methods

The experiment was conducted at the Sahoro Resort
Bear Mountain, Shintoku, Hokkaido, Japan, located at an
altitude of 350 m above sea-level. The Bear Mountain is an
outdoor enclosure of brown bears approximately 15 ha in
area. In Shintoku, from 2010 to 2014, average temperature
and rainfall were 7.1°C and 1,302 mm, respectively (Sintoku

Town 2015). Eleven male brown bears are kept in captivity
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in this area. During the day, they moved freely in this area.
At night, each bear stayed in its own room. We chose eight
individuals for this study. Their biological information is

shown in Table 1.

Table 1 Eight male brown bears examined in the present study

Identification Age on Weight (kg) on
symbol 2014 October 2014

a 12 452

b 19 379

c 22 333

d 24 365

e 6 362

f 15 386

g 22 479

h 22 365

On October 25-30, 2014, we immobilized eight brown
bears by delivering xylazine and a mixture of zolazepam and
tiletamine (Zoletil 100) (Virbac S. A., Carros, France) via
blow-dart (Cattet et al. 2003). Based on weight of the bears,
we determined the appropriate dosages for each individual:
xylazine and Zoletil 100 were prepared at 1 mg/kg and 3 mg/
kg, respectively. Then, we shaved off the hair (guard hair
and underfur) from an area of 5 cm in diameter on the back
region about 60 cm from the ears. To clearly mark the circle,
we stained the dark brown hairs around the shaved circle
with light brown human hair dye commercially sold. All
bears were caged for hibernation from December 14, 2014 to
March 5-19, 2015. On April 3-8, 2015, after immobilization,
we confirmed whether hair grows within the shaved circle
or not. Following methods approved in guidelines on
animal experiment of Obihiro University of Agriculture and
Veterinary Medicine, we carefully performed this experiment,

taking animal welfare into consideration.

Results and Discussion

In the present study, we found that the underfur of
all brown bears grew tightly from November to March. The
length of new hair was almost similar to that of hair around

the saved circle area. Therefore, unlike Asiatic black bear
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(Nakashita 2006), the brown bear maintained actively its
hair cycle during winter. Nakashita (2006) showed that both
guard hair and underfur of the Asiatic black bear did not
grow from December to May, but, in the brown bear, only
the guard hair did not grow from November to March. In
mammals, the underfur plays an important role in insulation
against cold (e.g. Soppela et al. 1986; Feldhamer et al.
2015). For instance, in the field vole (Microtus agrestis) and
the American mink (Neovison vison) occurring in northern
Eurasia and North America, respectively (Musser and
Carleton 2005; Wozencraft 2005), the underfur density of
winter coat is higher than that of summer coat (Khateeb and
Johnson 1971; Kondo 2000). Therefore, the underfur could
be necessary for mammals inhabiting in sub-arctic region
during winter. The Asiatic black bear is mainly distributed in
temperate areas, but the main distribution of the brown bear
is sub-arctic (e.g. Wozencraft 2005). Maintaining actively the
hair cycle in brown bear during winter may be an adaptation

to colder environments.
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