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Nice and cool in Summer

Minus 20—-30 degree in winter!
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Obihiro is a cattle country.

400,000 cattle in Obihiro gk
(20% of Japan) i

Theileria orientalis infection

An important disease of cattle in pasture in Japan

Tick control program for cattlé X
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Today’ s topics:
Ticks and Tick—borne Diseases in Japan
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Attachement to
humans and animals
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Lyme disease by Bc

Ticks feed blood!

Haemaphysalis
longicornis




Pathogens invade into animals with tick saliva.

ex. Babesia

Salivary gland
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Eggs
from engorged—female

\
What kind of ticks w’ have in Japan?

ies in Japan
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1162 dogs frorh 108 Anlmal hospitals

o \

In all 47 prefqitures in ' Japan
N

Ticks recovered from 1162 dogs in Japan

H. longicornis
H. flava 167

I ovatus
R. sanguineus

I nipponensis

742

I persulcatus 22

A.testsudinarium

H. japonica

H.megaspinisa
Haemaphysalis longicornis

H.campanulata

H.histricys {

rmosensis ‘
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hipicephalus sanguineus
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Ixodes ovatufs“

Pathogens transmitted by the major ticks of dogs

Tick speices

Pathogens

H. longicornis

H. flava

I ovatus

R. sanguineus

B.gibsoni, B. ovata, T.orientalis, Rjaponica

Rjaponica, E.muris, Francisella

Borrelia spp., TBE virus

Ehrlichia sp. detected from Lovatus,
Rjaponica, R.asiatica

B.gibsoni, B.canis, Hepatozoon canis,
Rickettsia conorii, Rickettsia rickettsii,

Bartonella vinsonii, E.canis, A.platys
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Japanese spotted fever

Photograph: Dr.Mahara

Photograph: Dr.Mahara
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Canine Babesia

Babesia gibsoni Babesia canis

Vector: H. longicornis Vecotr: R. sanguineus
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Babesia gibsoni infection in dogs

Fever, Anorexia, Jaundice,
Hemolytic Anemia,

Splenomegary etc---

Ehrlichia muris
transmitted by H.fl

Morulae of E.muris
’ in DH82 cells
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Ehrlichia muris

Splenomegary of

Anaplasma phagocytophilum
Granulocytic anaplasmosis

= Human, Horses, Dogs, Cats

= Cattle =Tick—borne fever

18/06/12

14



~ “Fick=barne fever in Europe
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L= Anoredia -
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< Fever
0 Abortion
= Cough

= Decreased milk production

TBF is endemic in France

\ Results : TBF prevalence agent, in France, from 1991 to November 2005

58 Departments / Bovine Cases
- 7 . 2 Dpts / human -3- cases (55-67)
e o e 12 Dpts / Equine cases (LDA14)
herds (1991-1998) 512 Dpts / Wild Ungulates (Roe Deer, Izard)

‘ 74 departments

«Babesiosis» Survey
(Nantes N. Vet. S.)

1987-1989

65
| 2 Theoretical limit for Ticks' -Lr.-_presence/absence.
(Dr.Guy Joncour, Group Veterinaire de Callac, France)
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Dr.Guy Joncour, Group Veterinaire de Callac, France
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A.phagb ytopl 'ilum has .be;én dretected,.frorri Sika
‘ 06)

.

Deer and %&_ks'in Jagé_tla,(l _
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Deer is an important tick harbor.

Sika Deer enter

pasture land of cattle.
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.Ca'ttle‘ is also in'i‘ec‘{ed w_ifh A bﬁégbéytébhilum in Japan,
| fi i - .
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‘without clinical
|

symptom;é. ‘

16S rRNA

A. phagocytophilum
in other countries

Anaplasma sp.
in Japan

99

82

A phagocytophium Sweden AYLZ 1754

A ROQOCYICoNum Swoden AYS27213
B A phegocytophiium USA AYOLGAGE
23 A phagueyteomfum |12 CRIC0235

— Aphagocyfophilum L ovatus lapan AY958015
) |

l A phaoyfophilum Horse LIS AF1724965
Apnagocylopatam Human, Us MiG224
A phagacyfophiim Korea CUEAS0G
A phegocytouhitum Hamen IS UZ2038
A phaooaytfophilum Fstoria HOGZE024
A pbagocyluctiiarm Chana DQ450000)
A phagacytonhiun Rissia HOE0625
[ Anaplasma sp Diog, Soulh Africe AYS70540

H l:_‘—ﬁimussma Sp Yoneounl Gelle E0288T2T

i, A phagacytanhim Sika Dear Jepan AR1G6721
¥

1

1

Anaplasmasp.from 8$D-1
Anaplasma sp.from §D-2
A patys AYUTTRTT

A bowvis GUESMIZ0
A margingle AFAN18T3
T\ A venitrale AF318944
A oyis AF3008E5

Fhriihia cunvnsntiam CREZGHTT

45 Efrbchiz muis CUSES0
09 Envficiys cheifeensis UEDATS

5 Fiehenn evangin UGS
Z_E:L/.v feira corys CEODDTY
a9 Ehichia avine AF318945
Waitsohie endosymbiont E017136
Moonickeltsig rglicn NC 013000
Rickertaia conoril AFONGA14
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gltA
(nucleotide)

A. phagocytophilum in US
and European countries

Anaplasma sp. 7
in Japan T
ua
a8
a

A phngoeytanniim  AY 330502
81 A phagacytophilim - AF304138
A phaganytophinn — Webster AFM136
1

A phagocylophilum AYA54132
4 A phegocytophilum Spooner AYA84138
‘ 7)A phagacytophilum Minnossta AVaEL14
1A phagocytophilum Newyork AY1G4133

53 A phagocytophilum Wisconsin AYAG1137

5TY A pnagocytoshuum Wisconsin AYA647:55
A ptiagocyloptium A 304137

Anaplasma sp. from SD-1
Anaplasma sp. from SD-2

9n|

Anaplaama cenfrale AFIMI41
an l—.

AnagNnsma mannale ARSI 40

Angpiaama plafys AYNT7620
Fhawhea pemantum DOSTEEGH

= Livheia oy DL

& LIV covns AYES7 105
3‘ Chyficha s AF304144
Larhcnia sp.Yamaguchn AT DJU3145

0 Fhrvilua chattovnsis AF3A4Y
B
4

Wa'osohis endosymbicet E017198
Rickedtsia conuriy ACODSI14

Negrickslisig ostivd NC 013008

groEL
(nucleotide)

A. phagocytophilum in US

and European countries ‘P

Anaplasma sp.
in Japan

100

Sa
61

i{a“nl_q' Enrienta wp Anan ABUGZ /11
Ehriciia miris AFEe4

qa A phaguc yiophium Hiose-GennanyAr 482760
g3l A phagocytophium Human Stovenia A BR0T
|A phagooylophiom Shesp-NorwayAF548325
LA pnagocytaphiem France FLESHINGG ¢
A phagneytophiliim Sweden-Horsa AYH20480
A phagocytnphilem Spain HMOGT224
A phegocytophilun New Yok 96728
LA phagaeytophidum odas ap -US AF173685
A utiagoc ylophvuer Nurse-Caliloniea 98727
| Apegueytuptilun Kotee 1IM752098
A pagocyiophiim Russia HME66578
A phacoeytonininm Deec- LISA AF3E3225
gaf A Wagneytophiin Neer- Poland DO779568
44 Aptagocyluphilum Deer-Slovenia AF478551
A pagucytophilum Naly EUS52912
—— A ptagocyloptyium Swilzeland AT 192796
=== = ANRGRS IR DIRA AR TRNZE,
wy|Anaplasma sp. from SD-1
Anaplasma sp. from SD-2!
— AngiNdsma ovs Ar44712°0
100 - AGANGSMA margirae A 412860
10 —AniNasma conliale N &13367
Enrlictia ranyaamtiam 13Q52/072
Enrhiema cams U
Efrhchia cenngln NE195213

a0

! g

Larlictice chelTeonsis L1087
Enrlichie sp ABAS10TT

Rrckensn comi NLLUDBE 2

Weoibochia endosymbiont LO1/196
Meomzkertsia naticn NC 113004
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Sequence similarity of Japanese strain with others (%)

gltA groEL

Organism 16S
Nuc AA. Nuc AA.

A.l Phagocytophilum
(Franch strain)

Alplatys 977 729 611 793 939

986 765 66.7 803 949

A. marginale 96.3 73.1 634 772 839

— Japanese Anaplasma sp. closely related to
A.phagocytophilum has phylogenetic divergence from

any other known Anaplasma species.

Conclusion & Future studies

This Anaplasma sp. detected in Japan can be a

potentially a novel species.

Adrian et al., Veterinary Microbiology 2012

¥

1. Pathogenecity and epidemiology of the novel Anaplasma
sp. in Japan.
2. Geographic divergence of A.phagocytophilum

3. Vaccine development for pasture fever by using the

new pathogens?
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Thank all local staffs for the field studies of tick—

borne diseases.
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