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N1915 C57BL/6] JmsSlc 154 3 - -
C. M. V. 103 C57BL/6]JmsS1c 262 3 - -
N335-64 C57BL/6]JmsSlc 2 3 - -
C57BL/6] JmsSlc 143 3 -
K water#23 C57BL/6]JmsSlc 48 3 - -
Kf71 C57BL/6] JmsSlc h42 3 - -
Chiba C57BL/6] JmsSlc 298 3 4 4
Ebina C57BL/6] JmsSlc 686 3 4 5
GIEM-Miura  C57BL/6JJmsSlc 3 3 - -
C57BL/6]JmsSlc 357 3 - -
Kato C57BL/6] JmsSlc 4780 3 1 3-4
KU-1 C57BL/6JJmsS1c 367 3 3 4
Nikaido C57BL/6]JmsSlc 100000 2 2 3-4
NVE1 C57BL/6] JmsSlc 328 3 3 4-5
REBED - EERFORE L VS%ED L-Ea L L,
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1: Schu, 2: BH8859, 3:GIEM-Miura, 4:LVS, 5:Yama,
6:Kokuchi, 7: Kf water#23, Chiba
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BB lane 1:Schu, 2:BH8859, 3:Kf watert23, 4:N335-64, 5:N9, 6:N1915,
7:Ebina, 8:Yama, 9:NVF1, M:Marker WIDE-VIEW™ Prestained Protein Size
Maraker (Wako)
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lane 1: LVS, 2: 38, 3: Schu, 4: N9, 5: N503, 6: N1915, 7: Tungliao. 8: Azumaya.
9: Ebina, 10: Kokuchi., 11: GIEM-Miura. 12: Ootake., 13: Sami. 14: Yama., 15:
Yato96, 16: Yatol07. 17: Ul12(Francisella novicida)

M1 2 3 45 6 7 89 12 3 456 78 9M

lane 1:Schu, 2:BH8859, 3:Kf water#23, 4:N335-64, 5:N9, 6:N1915, 7:Ebina,
8:Yama, 9:NVF1,M:Marker WIDE-VIEW™ Prestained Protein Size Maraker (Wako)
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X7 RD1. 33 L N6DPCREY O ESIKENE

lane 1:38, 2:BH8859, 3:Kf water#23, 4:Kf 71, 5:N335-64, 6:N9, 7:N1915, 8:LVS,
9:Chiba, 10:Kato, 11:GIEM-Miura, 12:KU-1, 13:NVF1, 14:Yama, M:Marker, Gene
Ladder Wide 2(Nippon Gene), B: blank
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9:Chiba, 10:Kato, 11:GIEM-Miura, 12:KU-1, 13:NVF1, 14:Yama, M:Marker, Gene
Ladder Wide 2(Nippon Gene), B: blank
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7. Schu, M:Gene Ladder Wide 2 (Nippon Gene)
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Introduction

Tularemia is a zoonotic disease caused by Francisella tular-
ensis, highly infective, intracellular gram-negative coccoba-
cilli. It is primarily a disease of wild animals: mainly
lagomorphs and rodents. The disease occurs throughout
the northern hemisphere including North America, Russia,
Europe and Japan. In North America and Europe, 100-200
human tularemia cases are reported every year (Ellis et al.,
2002). Humans are infected through contact with infected
animals, arthropod bites, ingestion of contaminated water
or food, and inhalation of infective aerosols (Ellis et al.,
2002). The clinical type and severity of the disease is depen-
dent on the route of infection. Predominant symptoms are
high fever, enlarged lymph nodes, and ulcer at the site of
bacterial entry (Ellis et al., 2002). In animals, the severity of
the disease varies among species. In susceptible animals
such as mice severe collapses are followed by a fatal septi-

© 2011 Blackwell Verlag GmbH
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Summary

Tularemia is a zoonotic disease caused by Francisella tularensis. The distribu-
tion of the pathogen in Japan has not been studied well. In this study, seropre-
valence of tularemia among wild black bears and hares in Japan was
determined. Blood samples collected from 431 Japanese black bears (Ursus thi-
betanus japonicus) and 293 Japanese hares (Lepus brachurus) between 1998 and
2009 were examined for antibodies against F. tularensis by micro-agglutination
test (MA) or enzyme-linked immunosorbent assay. By subsequent confirmatory
tests using western blot (WB) and indirect immunofluorescence assay (IFA),
eight sera from Japanese black bears were definitely shown to be seropositive.
All of these eight bears were residents of the northeastern part of main-island
of Japan, where human tularemia had been reported. On the other hand, no
seropositive Japanese hares were found. These results suggest that Japanese
black bears can serve as sentinel for tularemia surveillance and may help under-
stand the distribution of F. tularensis throughout the country. This is the first
report on detection of antibody to F. tularensis in black bears of Japan.

caemia. Other animal species such as cats, dogs and cattle
are relatively resistant to the infection (Hopla, 1974).

Understanding of the distribution of the pathogen in
animal populations is of particular importance when
studying zoonoses. The seroprevalence of F. fularensis in
wild animals in North America and Europe has been
reported for bears (Binninger et al., 1980; Chomel et al.,
1998), hares (Morner et al, 1988; Frélich et al., 2003),
rabbits (Shoemaker et al., 1997; Berrada et al., 2006) and
wild boars (Al Dahouk et al, 2005). These data are
indispensable to assess the risk of future occurrence of
tularemia in humans and domestic animals as well as to
identify the natural reservoir of F. tularensis.

In Japan, tularemia was first reported in 1924, and
approximately 1400 human cases have been reported
since then (Ohara et al., 1991). The annual incidence of
tularemia has decreased from the middle of the 1960s and
it became exiremely rare thereafter (Ohara et al., 1996).
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