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Abstract

Blood—sucking Arthropods and Their Mediated Diseases

from Migratory Birds in Jeju Island

Kyoung—Ha Moon

(Supervised by professor YoungMin Yun)

Department of Veterinary Medicine,

Graduate School, Jeju National University

Jeju island is an important location for migratory birds and for the long—
term monitoring of related trends. Out of 384 bird species recorded in Jeju,
135 species are migratory birds having different life cycle strategies from
those on the mainland of Korea. I have surveyed the blood—sucking
arthropods and their mediated diseases from migratory birds in Jeju island.

The blood—sucking arthropods (tick and louse flies) were collected and
identified from rescued and captured migratory birds (2010.01~2012.12).
The DNA was extracted from blood—sucking arthropods of migratory birds.

From 74 migratory birds in 17 avian species, 313 ticks representing two



genera and six species were collected: Haemaphysalis flava (nymph: 105N,
larva: 121L), H. longicornis (one adult female, 5N, 6L), /. formosensis
(14N), H. concinna (4N), Ixodes turdus (38N and 16L), and / nipponensis
(3N). Dominant ticks were H. flava (72.2%) and Ixodes turdus (17.3%),
and Pale Thrushes (7urdus pallidus, 39 birds) and Scaly Thrushes
(Zoothera aurea, 11 birds) were the most important hosts. Nymphs of .
formosensis, a new tick species to Korea, were collected from four
thrushes: Scaly Thrush (10N), Siberian Thrush (2. sibirica, 2N), Eye—
browed Thrush (7. obscurus, 1N), and Pale Thrush (IN). H. longicornis
occupied 3.8% of total ticks collected in this study, while the species was
the most abundant and prevalent terrestrial tick on Jeju. From 9 migratory
birds in 9 avian species, 10 louse flies of 4 species were collected:
Ornithomya avicularia aobatonis(6), Ornithopila metallica(2), Ornithoica
momiyamai(1) and Icosta ardae ardae(1l). In total, 313 ticks of 6 different
species including the previously unreported 1 species and 10 louse flies of
4 species were collected from migratory birds on Jeju. Most of the
migratory birds have blood—sucking arthropods that were infected with the
Anaplasma/Ehrlichia spp., A. phagocytophilum, Rickettsia spp..

These finding suggest that various arthropod—borne diseases (Anaplasma
spp., Rickettsia spp.) are able to transmitted from migratory birds to
domestic animal and humans by tick and louse flies. Therefore, it is

recommended to monitor and control programs for the disease surveillance



and to prevent tick release from dead birds into local fauna by reducing

migratory birds mortality.

Key words. Blood—sucking arthropod, Anaplasma spp., Rickettsia spp.,

migratory bird, Jeju Island.
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AFEs ofXR/7E AAst7lel At A AAdede 25 Slvk A
TE ZHE 18F 677 384% (Order 18 Family 67 Species 384) 9%, ZA|
135, A2l 91F, v2vlAl 120 % SIAf 38F 0% deA glom, oF
Ae 7 e 27e AA =27 $9Y 90.1%= AAskar AoH[17]. whebA

AFmold s SR o Al Fodol Aw, AL Wiziets 9571

ﬁ
(0]
i)

A4 Aol ot %K #z

s}

ol

ZRe MEEs Sl g vlolg s, A, A 2 434 dH e 44
AL Aatd o ev(l], 53] A= v, Ak, Abe 33k g2 F A

o

AU dol ARG olBa/l 4d MAE Tt 3t Qe sE

mlo

SR

rir

zag v

g4 A= =], olgte] Sl ol v A

WA S Bz A5Ho] givh[18, 33].
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U A F 20089 A FRolA 2 AR 9252 HAN 1,56171A

M 4F TTRAIY JE=T7E AR E R e, olE FolM FEobrotel FE &

01-‘}‘]

St Haemaphysalis ornithophilaZ} =W v]7]|&F502 Hx &ld uf Qi)
[12]. HAE FAHo= 3 3559 xRHAA AZ¥E 974A FE4 oladF
Ornithoica momiyamai, O. unicolor 5 2%° =U w7|5%& X3 659
olgtg] 7} A= SR TH33]. F 7B FAAM Anaplasma spp., Ehrlichia

spp., Rickettsia spp., Bartonella spp. &% WA 7} WA Qub[13, 28,

311.



=9l AF AR E A=) A HEuto] e A (TBEV: tick borne
encephalitis) & X3 Z =717} AR o) o] &stAY([36], ALt A4

718 A7) g HAAQl Borrelia burgdorferi7y &<l¥l v} it}

X

[29].
ojel #ol =l vZ|5E FE4 ARV TS HE =] 9%
Aol W ATt FSRE Aol VIl Alem FAEA, Al o)

Fiobilol S Auiy, okt Aol et AT TR 5=

ﬂ.h.u

dgel A wAskn Yom, Assle d $7AE e Lyme disease)
3 e AR WAAE ol E% ¢ FUR FUW e BelFy drk

Feuel Fddel A AFee deste dAsel MY WA =R
Aejolat ofdTh V1F= wEA AFH L e XdS AdD wf, dA g4

A 2 H-71A8F ol Bfske AR gt o Eel Feio] we x5 ol

2 AT E AFEeA FxH1 LIHE FANE FHCE ZE g5
of e FEAAFE I, JA=rDudt ALt FEEAFE-v7iE AW
Q1 Anaplasma spp., Ehrlichia spp., Rickettsia spp., Bartonella spp. &2 24
& zAstaA Sk,



AR 2010d 1E5E 20129 129704 A5 A% A3 viehs, A5
oA E3E A AFopsET AN FxE HAjoln, ojHs HAMER

FE AR FdEATEREY], olve) e e R ARSI

N
mjob
gk
A
>
oln
o
Ol
0z

ARE FddATES 54 2 AW 24744 70% cdEel ¥ol 4T IR

B, =719 A$ FF(arva), AF (nymph), A3 (adult) &2 &3}

8 FAS AAEAY. 53] A7/ 42 Yamaguti ef al (1971) [39],
olgtg]HE= Maa (1967)[2518 Kowal er al(2009)[11]1¢8 71&Fo = &gt}

(Figure 1~2).
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Figure 1. The head area of the ticks (Yamaguti ef al 1971).

: The nymph of Haemaphysalis flava.

: The nymph of Haemaphysalis formosensis.
: The nymph of Haemaphysalis longicornis.

: The nymph of Haemaphysalis concinna.

: The nymph of Ixodes turdus.
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Figure 2. Louse flies collected from the migratory birds (Kowal et a/. 2009).
A: Ornithoica momiyamai collected from a grey frog hawk.

I llared
B: Icosta ardae ardae collected from a cattle egret. cotlared scops

C: Ornithophila metallica collected from a cuckoo.
D: Ornithomya avicularia aobatonis collected from a collared scops owl.

3. DNA ==
EHAAZTESY] YREQ oy} AEr|= NEAA B TIF (pooling) A

AFS A A8+ 11, DNeasy Blood & Tissue Kit (QIAGEN, Hilden, Germany) =
AFE3le] DNAE FE319 Y. OF A= J=7]9 o]ug]E 1.5 ml Eppendorf
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% DNAZE F=3}9t}t. NanoVue 3 4%7 (GE Healthcare, USA)E o] &3}
o] =% DNAQ HF %7} 50-100 ng/ul ¥ == 2743}

F=% DNAo| HEA vAES DNAZF A=H+=A H7] ¢ste] AdE Eo
primer setsE A#3lGTH(Table 1). 2X TOP simple TM DyeMIX (aliquot) —
nTaq Kit (Enzynomics, Korea) & AF£3}o] TaKaRa PCR Thermal Cycler

Dice (Takara Bio, Japan) & F3d# T%& AAIE 1 PCR AHE2 100 bp

il

DNA ladder marker (Enzynomics, Korea) ¢} &7 1.2% agarose gel 719 %
sto] Z_lstlth.

Anaplasma/Ehrlichia spp.& FAlo] &elg 4 Q== AE1F—-AE1R primer
set (AE primer) & ©]&3to] 12 PCRE S, PCR WHENE SHTE
50u B A3te] A phagocytophilum 16S rRNAe| 5o]#<Ql EE3F-EE4R
primer set (EE primer) © & 2%} nested PCRS A A&t} Rickettsia spp.=
genus—common 17—kDa antigen, citrate synthase, rickettsial outer
membrane protein F&x}o]] Eo]& 0 & HF-2-3= Rrl17k primer set[28]E 9]
£3to] PCRE A&7, Bartonella spp.16S rRNAo] Eo]&<e BTNi—F,R

primer set[14] & ©]§3te] PCRE A&



ZAFHE (Minimum Infection Rate: MIR) A=

e

Hel

HEFAoR Jor ddd VAT F, A7DA, el wet 2

o

Aelst o, #HAFHE (minimum infection rate: MIR, [¥A WE&&

pool®] =/ HALSE 71852 A AS] x100) & AtEsiinH2] 1.



Table 1. PCR primers and reaction conditions used in this study.

Species and PrO_dUCt PCR condition
Primer Oligonucleotide sequences (5" —3" ) size References
target gene
(p)  Denaturation Annealing  Extension Cycles
Anaplasma spp. & AE1-F AAGCTTAACACATGCAAGTCGAA
Ehrlichia spp. 1406 941C/30s 591C/30s 72C/30s 35 Oh et al. 2009
AE1-R AGTCACTGACCCAACCTTAAATG
16S rRNA
A, phagocytophilum  EESF GTCGAACGGATTATTCTTTATAGCTTGC Barlonsh ot
926 94C/30s 561C/30s 72C/45s 35 1996 ’
16S rRNA EE4R CCCTTCCGTTAAGAAGGATCTAATCTCC
Rickettsia spp. Rr17k. 1p —OF  TTTACAAAATTCTAAAACCAT oon et
540 94C/20s 47C/20s 72C/20s 35 9009 ’
17-kDa Rr17k.539n—0R TCAATTCACAACTTGCCATT
Bartonella spp. BTNi—F TTAGAGTGAGCGGCAAAC
356 94C/30s 557C/30s 72C/30s 35 Kim et al. 2005
16S rRNA BTNi—R TACCGTCATTATCTTCACCG




B 201297k4 7 P ES 24}
St A3}, AlFo] FHs= 17F 7470A19) AAAA 6% 31370AS] =7
7b Q1E Sl (Table 2), 9% 97HA1S] HAjAA 45 1070219 o] s2] 77} &

20104

A= Atk (Table 3).

3t NV Fe= MAZRNET(H flava) EA 2267 AZE 2=

g B3 &4

105704, 5 12170 A7F A = o,

VEEXZRAET (L turdus) & 5470 A

2 2% 3870A, 7% 167IAE Blwd RIE7F A4 A F = Ao
716} IR =717 159 Haemaphysalis formosensis® A% 147) A
7V (Haemaphysalis longicornis) 127WAZ A% 170A, A& 504, %

A
y 1

llo
P

J—}

FA=

Bz

670A, wiH-& AN =7 (Haemaphysalis concinna) A% 474A], 4
(Ixodes nipponensis) A4% 37WA7F AN AA zH2E Q5] = ot
= TUlelA A FdsY 59 % Y2 Ornithomya

i

ARE olghE
avicularia aobatonis (B]=71A1o]l32]) 7} 6704 AR oH, HT e 7]
Al el o] ARA| el A 2}

=

=24 4238 o|lg8| Ornithoica momivamar 1714 %

o1 2t} (Figure 3).
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Figure 3. Ornithoica momiyamai collected from a grey frog hawk.
(Above: Lower surface, Below: Upper surface, The length of scale: 0.5mm)
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Table 2. Ticks (Ixodidae) collected from the migratory birds and their host in Jeju(2010—2012).

Haemaphysalis H. H formosensis’ H, concinna Ixodes I nipponensis
No. of flava longicornis turdus
Nymph Larva Adult Nymph  Larva Nymph Nymph Nymph Larva Nymph

Pernis ptilorhynchus 1 6
Buteo buteos 1 1
Himantopus himantopus 1 2
Cuculus canorus 1
Halcyon coromanda 1 1
Pitta nympha 1 1
Ficedula narcissina 1 1
Luscinia cyane 1 1
Zoothera sibirica 1
Zoothera aurea 11 8 4 2 6 10 6 2 2
Turdus cardis 2 2 1
Turdus hortulorum 4 9 8 2 4 7
Turdus obscurus 4 4 7 1 1
Turdus pallidus 39 79 88 1 18 4
Periparus venustulus 1 1
Emberiza elegans 2 1 2
Emberiza tristrami 2 3 5 10

F17F 74 105 121 1 5 6 14 4 38 16 3
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Table 3. Louse flies (Diptera) collected from the migratory birds and their hosts in Jeju(2010—2012).

Hippoboscidae
No. of birds wy .
Host L Ornithomya . .
ticks & flies Ornithoica . ) Ornithopila
. . avicularia . Icosta ardae ardae
momiyamai . metallica
aobatonis
Bubulcus ibis 1 1
Accipiter soloensis 7 1
Accipiter nisus 7 1
Pernis ptilorhynchus 1 1
Otus semitorques 1 1
Cuculus canorus 1 1
Halcyon coromanda 1 1
Ficedula narcissina 1 1
Turdus pallidus 7 2
9% 9 1 6 2 1

12
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AT Aol A" 6F 31374A18 =7 FeolA &, DA, =7

olr

& aEste] 1707045 Adste] 11270& vrol poolingshal i, olste] o] 7
G 1070AE 44 78238t 10702 Y7o poolingst3itt. °]% PCR 9 7]
s A A7) Fe olug]|Fol A Anaplasma/Ehrlichia spp.= AE1F—AEIR
primer set (AE primer) 2} EE3F—EE4R primer set (EE primer) PCRE 4
Al A3 F 11270 AE=7] poololl\X Anaplasma/Ehrlichia spp. 770 pooling
T3 A. phagocytophilum 171 pooling=oll Al /o] &l on, ojstg] 10
MA S 1AAANA SFE e, JA=7|Fe ol FAA HAFHES
22y 4.1%, 10% %2 UEbsteh(Figure 4~5, Table 4).

Rickettsia spp.<= Rr17k primer setE ©|83to] PCRE AAIst Ay 1127
A7) poolingioll Xl Rickettsia 15 poolingitoll Al kAol Eelxdar, o]g

Fo= kXS JERA Lkt Rickettsia spp. HAAGHEL 8.8% % EFG

Bartonella spp.<= 16S rRNA9| Eo]# <l BTNi—F,R primer set[14]& ©o]&

o

[e]
HE-&-

fio

sto] 356bpe] PCR AHES &els A3 & skl XskAH.
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Table 4. Detection and MIR of Anaplasma/Ehrlichia spp. and Rickettsia spp..

_ No. of No. of No. of PCR—positive samples
Ectoparasite Stage ticks/flies Anaplasma/ Ehrlichia Anaplasma Rickettsia s
pools Spp. phagocytophilum bp-

Ixodidae

Haemaphysalis flava Larva 14 37 2 0 4
Nymph 62 76 5 0 6

H. longicornis Nymph 4 4 0 0 0
Adult 1 0 1 1

H. concinna Nymph 1 1 0 0 0

H. formosensis Nymph 6 10 0 0 1

Ixodes nipponensis Nymph 1 0 0 1

1 turdus Larva 3 3 0 0 0
Nymph 20 3 0 0 2

Subtotal 112 170 7 (4.1%) 1 (0.6%) 15 (8.8%)

Hippoboscidae

Ornithoica momiyamai 1 1 0 0 0

Ornithomya avicularia aobatonis 6 6 0 0 0

Ornithopria metallica 2 2 0 0 0

Icosta ardae ardae 1 1 1 0 0

Subtotal 10 10 1 (10%) 0 0

Total 122 180 8 (4.4%) 1 (0.6%) 15 (8.3%)

14
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Table 5.

Detection of the disease is confirmed positive tick pool information.

HOST

No. of pools

Anaplasma/Ehrlicha spp.

Rickettsia spp.

A 7]
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Anaplasma/Ehrlichia spp. Bartonella spp. Rickettsia spp.

Marker 341 3741 391 444 341 374 301 441 344 374 301 441

1000bp
500bp

Figure 4. The results of electrophoresis on the PCR products of four ticks
(ID: 34-1, 37—1, 39—1, 44—1) showed the positive responses of tick 37—1
to Anaplasma spp. & Ehrilichia spp and the positive responses of ticks 27—1
and 39—1 to Rickettsia spp..

H. longicornis
H. flava l H. flava

Marker 52 124 175 179 251 371 461 501 58-1

1000bp
500bp

Figure 5. The results of nestled PCR and electrophoresis to identify
Anaplasmaphagocytophilum among ticks showing positive responses to

Anaplasma & Ehrlichia spp..



< 7HaL ok BE A= 7% (larvae) Al71E AW A (nymph) Al71E 7
A A F (adults) o] Eof. FErpete] HAEELe = TV T2 FFIE
71322 Argas 59l 3%, FRAE73e Amblyvomma < 1%, Bophilus & 2%,
Dermacentor < 3%, Haemaphysalis % 8%, Ixodes & 10% 181
Rhipicephalus % 1% 5 & 33 7% 28F0o|t}, o] "=V FIHAFA 2
2l theileriosis®} babesiosis® FH  wIZIAIR LA 3, A=
Anaplasma spp., Ehrlichia spp., Rickettsia spp., Bartonella spp. 52| |
7F 2A s Qloh(13, 28, 311.

ols}¥] X+ hippoboscid 3= 2] & (Diptera)el &34, LH7FU =F/
of 7135k 58 dAAFEolvt AT gaste] A9 ™oy x/Re 9 £
oA EA el golstr, ol ol 5o Zdolyt "Hel 2 migd 5 9l
t}. AAMAA S ZE hippoboscidae¥ol= 21709 %3 213712 Fo] glon, o]
< Lipoptena%el= °F 3071¢ Fo] Uvh(20]. Rid FIEAs=—-v/N4
AW © 2= Bartonella spp., Anaplasma ovis, Rickettsia spp. 5°] S1th[8, 10].

Anaplasmosist S84 AR FEQ JE7], olutg], B7] S wi/E+= A5

ok

Z A9 O 2 anaplasmataceae ] &3l Ao AlX W 7| ZI=7] wf7j
A+t (obligate intracellular tick—borne bacterium)°l 23] 2ZAFC}.
Anaplasmataceae <= FEhrilichia, Anaplasma, Neorickettsia, Wolbachia® &
4709 %07 YR 1, Anaplasma 5 A. phagocytophilum, A. bovis, A.

centrale, A. marginale, A. ovis, A. platys 52| 6712 Fo7 FEH}(6].
17



A. phagocytophilum (formerly Ehrlichia phagocytophila)> human

granulocytic anaplasmosis® AAAEZE LA Qow[4], vFEE o 7o
A S doy7= A AAdWoldh6]. A. phagocytophilums =5, 36],

aeFol [2], AN[19], M A (gray squirrels) [30], #[26], wF$[35],
v}l (mountain lions) [7], 2 [22], &3 (voles) [24, 38], ~7 = [22], A xeA}
F[23]1F vheFst FEA SAEATE stoola = AMRT 319ko], B, &9
Ao\ Ehrlichia chatfeensis®t A. phagocytophilum® A7} BH11E 0™ ([3
9], H longicornis 2 Ixodes %2 ZTE7|Z2F¥] A. phagocytophilum, A.

bovis, A. centrale, A. platys, E. chaffeensis 5°] A=% dF 3t}[32].

rhe

AT AyelM 7 wol BEE = W= Fe MAIRAET(H flava) ZA,
ol M & HANY A=7] 2AF AR L turdus?t 66.2%, H. flava?t 27.3%
2 Zbzt 3% Ry g Adyolt. 53] ZueA e A=UF S
longgicornis7t A 99.8—100%°) °|2+= +8F[28, 31]olzk= 7|& A}

ol & ApolE HolE ASEA, B FAMAM = H longgicornis7y ZFA| k= H]

[".gl_',

&0l 4.0%°] =3ttt o7l A Ao wel sl HAC olF BE

o
kil

7 27w, wde F

1o

Al steels A=7]9] Byl Unrl M2

o Adeld Ead AT 4 AR g A=} s Ao wd



Yamaguti et al. (1971) [39]7} 713k ni9l o] ofd ©AloA 2/E T2
SFR A ZoR Wl

ST A dujAu], TEAw], H Aol A Heu AT s T2
Aol A Sgsks A A (Turdidae) 272 A& £ Ao 2 YEpRT
ol AwAFE A77F e Xl vlE FFCE A wio] AH, FE

A FEs sl PAHoA Iy = JAEV)7F ATstE A S A=

ot
i
o)
v

FA71 wWEo 2 ddbdny & o 7] J=77F AAje] we FiE
A AP ER e, ol FelE olgste] JEVE mE&ACRE AAGI] oH7]
w ol thH15, 27].

o) utg] Foll = oYW 7] (Cuculus saturatus), =7VX (Cyanopica cyana),
B Y WA (Emberiza elegans), =M (Emberiza spodocephala), Z1u]=lA|
(Emberiza tristrami), BFeFA 2]l (Monticola solitarius), BV (Parus major),
2LEW0) (Parus  varius), S\ AW (Turdus hortulorum), WA (Turdus
pallidus), &9A Sol T T2 ¢HA A+ Ornithomya avicularia
aobatonis (W|=7| 0] 9t2]) [34] 7} ¥ AFolA ¢HFToE A AT

T84 AAF=] =T, olgty], 7] Fel Wit A dFFEH

ol
=4

oEE

S2AM, SUydAsE  H  longicornis R Ixodes%® ZETV|EH

A

Anaplasma phagocytophilum, A. bovis, A. centrale, A. platys, Ehrlichia

chaffeensis 5°] =% H} JA+[31].
=

ri

AGE Tl THAMTA (Zoothera dauma) &+ SR WA (Turdus pallidus)
oAl WHE H flava2]l 7/ NE=7] pooldl X Anaplasma/Ehrilichia spp.2] 94
Hkgol  FEglow, 53 WA (Halcyon coromanda) X ARD M

longicornis 73 %)X+ nested PCRS %3 Anaplasma phagocytophilum?} &

19



olE gty Xer] Q% FE (Bubulcus ibis)olA AMAE o=yl [costa
ardae ardae 17/WAAAE Aol EJAHAY. AFEoAx &3] EXot=
longicornis?V Anaplasma/Ehrlichia spp.= wi7isls= 7o) Felx gl om[31],

A Txo] AN ANHE L nipponensis® I turdus® AEFo|AE A.

ot

phagocytophilum®} A. bovis7} A= v} Qlth[12]. o] A5 F3l HAje
8| 71838k H flavast o197 AlFLolA o] AW WA 7lsAdol A+
= #elstilt

Rickettsiav= §374 AA szl 71ehe 18 54 o024, J=7]+= g
AxFe] Fo HFo|A WAALZRAM Rickettsia A5 =2 ddo] AH[27].
T Aol F 8FY 2RoAAAM APE 55 W=7 Rickettsia spp.
7V AEE U B3| H flavas Rickettsia spp.2] L Wi/l 1 =72 vepyko
W, AwjA\ WA (Turdus  pallidus) oA —AFE - A3} FF, SZAWA
(Zoothera dauma) % =BE I (Emberiza elegans) A%, vl (Pernis
ptilorhynchus orientalis) %% &2l =W A} (Himantopus himatopus) 2] ++% °ll A
77y HJEHJY. 1 9ol A (Ficedula narcissina) NAA AAE L
nipponensis °¥%, ZHWANNA (AW . Jongicornis 3%, HAWMA (Turdus
hortulorum) 9+ AW AN NAE L turdus %, TFA AN AHE
H. formosensis %% X% Rickettsia spp.7} AZE St 71 AFAME A
TE9 Haemaphysalis% FNE=7]17F thoFst Rickettsia AW S wi7ig 4+ A S9]
e wmp Qlek[27]. & AFE FAl HAel VIAste  Haemaphysalis 3
Ixodes% 2] thekst XN =717V Rickettsia®l "i/N=57F 2 4 Slso] g1tk

Bartonella spp.<= X479 A3 Az 2 7|8t 1% 24 Al

iy
flo

3
=

TOo= = 7| Z7]7F 485 (bacteremia) & @3, X =7] 9}

20



AFEo] & wizgEg, A Akt ol HAjolM A Ixodes turdus

8=l X Bartonella grahamii7}t &% v} QQorm g X Ao Bartonella
spp. & A=o7] Y A4S AASF oY FEdh JFANEES EQlekR] ekl

AFmdelM el =7 wid Abdl Bl J=r] sy A7 BalEal gl

H[17], FF Aed 2% dood w2t A=V dF AEE0] sl &
gl RE7E S7HE AR o dHY, ols AFE FAf 9 visf A= 2

23t A (Anaplasma phagocytophilum, Rickettsial spp.) A& 2 DNA
e gHTOoRN T JFE W AN A WA g2 o R &] JhsstHy
F7F Ao #A%E Jbsd Ao®E JgEn olE F3 AFEY ¥R Y

Ao o] S A €% AW A S A% TR Yok el
s}

o HAA £7T T T2 Aol &set AFEdel =9 AsTE W
A w71, 53] fujAwk7] 7 A=) 8l wi Ay dae] 2 dFE & AeR

stebg gich. el A AL A STl ASE R AFe] e %

2
[

T5 Zto} o]FstAl HERE, HARY] HALZ g HIFY ol Eu

3L
-

71

ol

o %= FA Ao webd #FHF T=, weAtaL, 3

g

o] W9}

3

g 5 @A gdedel FAE4E ARA4FH 250 s Aol A
FEUZ A% #9989 50l o FobdA "z, A A% A4
wAe] A= AE7g A AWel §9 et g 1 20t 9

ot}
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WA AR O, FHHA 55 (/. flava, H. longicornis, H. concinna, .
formosensis, I turdus, Icosta adae ardae)ZH¥ FI71AFAH AW
Anaplasmosis (Anaplasma/Ehrlichia spp.), @ ARAAS (Rickettsial spp.)
S gl A9 v 2 AES 4k

1. A=A +x 2 X3¥ FANERY F 65 (H flava, H longicornis, H.
concinna, H. formosensis, [xodes nipponensis, I. nipponensis, I. turdus) 313
MAS RNE7)52  4F (Ornithoica momiyvamai, Ornithomya avicularia
aobatonis, Ornithopila metallica, Icosta ardae ardae) 971 A ¢l &3/ oldta]F

7} A = Sl

2. AFE=Ue EdRE7F 99.8~100%° o2& Aoz djx 224 =7
(Haemaphysalis longicornis)®] vV]|&<L 4.0%°] =E33stv, NIz =7]

(Haemaphysalis flava)7}F 226704 (A% 105, #% 121), ZEEX =7

—

(Ixodes turdus)?} 55713 (A% 38, % 16) 02 Z}7} $438t= Aoz &<l

= .

3. ARE A=Y AAEAEL dus o A% 169704, #F 14370417 2

Wob HAZE HE HFEA



Ao 71Aste NEe71Fo AS Anaplasma phagocytophilums  E3H3F
Anaplasma/Ehrlichia spp.2] HAFHES 4.7%, Rickettsia spp.2] HATHE
& 8.8%°l dFets ZOoE FRIEG L, o]FF A 10%9] HAHFHES
Helogx Ao wiziAl7E 4 & Adas ik

oo A= AFToA #EE= AT HAMV Anaplasma/Ehrlichia

i
N,
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2
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>
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i
o
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L
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