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Protozoan diseases such as babesiosis cause great economical losses to animal industry world-wide.
Many animals are imported from foreign countries to Japan every year, and it is important to prevent
invasion of infected these animals to Japan at the edge of the water. Objective of the present study was
to develop the serodiagnostic test that was able to diagnose protozoan diseases with one drop of the
blood sample. The protein array using recombinant antigens were successfully established to detect two
bovine Babesia species at the same time. By adding other protozoan antigens, novel serological
diagnostics will be established for diagnosis of many protozoan diseases at a time in the future.

AT R FERR
(AL - 1)
ELERE R frj12eE 2 & &t
2006 4E i 4, 200, 000 0 4, 200, 000
2007 4R 3,900, 000 1, 170, 000 5, 070, 000
2008 LR 3,600, 000 1, 080, 000 4, 680, 000
2009 4EHE 3,600, 000 1, 080, 000 4, 680, 000
R

# 15, 300, 000 3, 330, 000 18, 630, 000

BB © SR
FIOFREOSR + IH : TA7ES: - BREESE, I FIREES:
*—v— o EEURUE, B, DU, ST F R BT AT LA ik, DR

1. WFFERMEL IO 5 LR T &8, ERRRENHRELZ S5 2T

Yo 7T AwIE, h YT T AR, 1A %5, LinL, BIEO L ZAFH RV 7 F R0
AR—=TFIH, 7 VT FARY DT LFRED BRI VoORBURTH D, —FH T, %<
JFORRGE X, R CE S O A FENE % & DEEY, SFEY. BB ENIN DS



HARIZEA S TERY, ZIUTEE D BRI
ROBANRE STV D, SR Ui
N, —BHEARENIZBALTLEY &, &
DEEIZNT TR N2 DBEOESE - ZILET
HYENEINDHLEEZBND,

FAE IR 2 5 5 FHOAKER
3 THADBEN, AP LEASIIL TN D,
RS Cld, BT DS D EMAZYYR O
BRI 2 B8 LR I 2 5k i, — iy
REERRE R 5 & & bic, BER T
THEEBYIR U IMEMAR YR IC% Y T 5
IR R 5T 2 Mg 2 W o A5 12 Wi 23T
bTnd, LL, EBEIIFEEDIEN, F
B Xy b, BAEBHMELBAINTEY,
NSO FEE O BREICRT 500
ERERERZE 25 2 ENEHELE - T
W5,

2. WO HW
BEHARTE, VAU THERRET Y
2 ALY TR E 6 FRENEEIEYR I,
Y TR NY N Y —<]R R
70 & 8 N BRI E SN TV D
D3, ZAUD O HE & i & D VO IR
HBUTORZMNEIL, 84 OFFEERIZK LT
TN TWnWb, Zi 0 ZWikiX R <R
OETFEVLTEE L, RIRAEX S %2 e
THNENDD LSO EMENED
WENBEL 2o TS, Z0 X572k
ERSE 2. BOVERE LR EZ R o
s B 72V v 7V THRWAIRE R T T N
HEINETeTA T LA RBEL, Zh
o O FHH HUBRYYIE & MR DO R 5 ISR
HCE D7 G2 WHEOMNL 2 B &
L7,

3. WrFED I

F O R B & RN ISR RTRE 7

MiEZWHEZBRTH L A2BME L, L

TOFINETEREL 7=,

(D) AR B o FHEHUR = &~ — 7 DT

Q) B EEHUR DT T AL

(3) A HE F EHUR DY % 2 V7= Bk
RXTTF ROFURFE RN O E

W) RIELTF R T LA OFERLE Hifko
3 S R D st

G)RIERTF R F v 7O/ LW
Z DA T

(6) AYEOEANIZ X AR BIEIC T D T4
72 BEARLAARE D ST

4. WF7EEE

() FHJF RO FEHR T b — 7 OfiflT
TUNNRYTHER, A AR—F b

XS TACFEROZNETHE ST

HHUROF NG ZHETELISAIZ X Y &

Bk RENE O OFUR E L TER

TWAHHPURZERES LTz, TOREE, 7oA
NXUTIRE B bovis, B bigemina Tl
7 &b RAP-1 $UJRL. Toxoplasma Tl SAG2
HUR, Neospora TlX SAG 1 PUENEIN XL
72

(2) FEHIFDORTF N E R QAT
EPIZ B. bovis®D RAP-1HLFIZ- DWW T,
TNEN 10 72 eI E 5 7 ) Rk
HEFoFL LN TF REEKR LT,
RIZELNTZERRTF REkLrn—A
A7 L- o — R R Y s B
X O I IE % B S8, HURME D E O
NZRSE Uiz, Loy L7 b 3EE RS
NiE < PURMED S WEL O EITIZE S
Rinolz, ETMOFEBRORTF KRG E

AW RbEETH - T,

B)FuaTA T LA DE#ESMEOKGT
B. bovis & B bigeminaRAP-1/CT EH'E % .
Fast A7 A4 KEOD /)VICHEZE L. g SE
77 T D%, Fast A7 A RIZ[EAE LT=2krit
RO, EEPUAORMIREE, 7o v ¥
TN HL L T2 R O B SR I oW TR
L7, ZOfE5. PURIREDS 200 1 g/ml, I
TERE O A BRIEIE 0. 0005% Triton x—100-PBS,
Wk 2 IRMIE T 6, 000 (A EWSIFETH -7

| AAukLTz
wWEAY

AR
f_?/'
L]
=hOELA—RALTL

¥ HRPEE
Fi i

s @
. >

BRI

@) TaT AT LA DR

B bovis EEREGLMIE. B bigemina FE
BRIEHL M3 & DV MEIEERGE ¥ o 13 % 200 i
AR L. et 7 o 16 HUiE % 6, 000 512
ML TR 2T, ZO/R. B
bovis DEBREKI 7 U MiGE Mz T~ 7 =)L
IZBWT, B bovis #HHL % RAP-1/CT EHE
%[ A ST O S IR I HERE S A,
B. bigemina O FEHIEILY VMG EMZ T
=)V, B bigemina FH¥L % RAP-1/CT &
HE % [E 2 S 75T o8 0 R I 8142
SNz, /2. B bovis EBREGLMIE & B
bigemina FEEREEG MG ZIRA SEMZ =D
)V T, B bovis RN B. bigemina FHH
Z RAP-1/CT EHAE Z[EA LTz 8 DDA D
HOEAS BRI R STz, FEEG Y Uiy &
Mz 77 =)VTlX, B bovis & B bigemina



FHHA % RAP-1/CT 2R HE OEOLITRER S/
Mmolz, AERERE. B bovis BLW B
bigemina PURZ W=7 a5 A4 7 L A%
FRRMEDREHWEIR I,

1 2 3 4

(X *s i. : oo
@ o

23 es T 1
aen . ‘"

B. bovis EREF 1M E

B. bigemina SRE& L M ;&

B. bovis & T'B. bigemina ;& & Il ;&
JERERZEDL ME

AW N =

G) IO T MG T E AN e T
AT LA DR T K OV
BN, FERY 7 Myl 20 Mk A VT

By NAETEEREB UER, B bovis &

B. bigemina FILEHL, 8.012 u g/ml, 12. 956

wg/ml &7l fENTY T N A D THOGE

BHEITST2 7Y 1g6 DFNEEZ S &I, 7

07 AT LA X DEEMR A ER L, B

Noo v MEF IR OhKREEZREH L

77
wiz, oo MiEY TV E VLT,

ELISA & 7T A 7 LA OIBMEE AT -

72o B3 MIAOPAEEZFE I L, B> AT

BT & Ra Rl R Lk 5, e

AT Vv A ZHWTEHNY T o B

80 r
40 +
0 r

20 r

Hidh 8 p g/ mD

0t s 2 hubt DE (FEEHES L MmE)
- B. bovis:8.012 pg/ml
B. bigemina:12.956 pgiml

ol
B bovis B bigemina

bovis BHMNE B bigemina D AR kD
PUREN M 2R LTSI £ 53
B 46 Frfd ( 86. 8% ) KON 53 B{AT 43 1R
K(81.1% ) Th-T,

—J5. ELISA \Z K 589800 0 7L D5 As
BEIX B bovis T 44 BB Z R L,
B. bigemina \ZFB\ Tl 39 MR AR
L7, 77 A7 LA & ELISA OB
O — B R IX B bovis 1T B W T
95.7%( 44/46 ). B bigemina \ZFBTIL
90. 7%( 39/43 ) & mW\W—&FE AR LT,

B)E L&D

KWL IZIB T, B bovis KON B
bigemina Oz PR Z W=7 aT5 A
T VAL B bovis N B bigemina @ 2 F&
] O G E & R YIS AT RE T dh D F A
RENTZ, Fle, BAAO T MY v E

FAWEEBRTIE, a7 AT LAI2X5 B
bovis OV B bigemina O BB R %
ELISA OfE B L IFITRIRE Th o712, fiE-> T,
SEBAFE L= a7 0T LAIE, )RR
JRHROMBZ PR EZ M2 - REHET HH
T, 1 EEEOR: > T D EEO R RISt
TOHRRBKOF L —EIC2Br & 50
AR SRR MEZEEE 2D F
BHIfF SN D,

5. ERRERE
(BFFEfFeE . T3 K ONEEARF TR 12
IR

UdEsEam=C) (Bt 5 514)

1. Hikosaka K, Watanabe Y1, Tsuji N, Kita K,
Kishine H, Arisue N, Palacpac NM, Kawazu Sl,
Sawai H, Horii T, lgarashi I, Tanabe K. 2010.
Divergence of the mitochondrial genome
structure in the apicomplexan parasites, Babesia
and Theileria. Mol Biol Evol. 27(5):1107-1116.
HHA D,

2. Aboulaila M, Sivakumar T, Yokoyama N,
Igarashi I. 2010. Inhibitory effect of terpene
nerolidol on the growth of Babesia parasites.
Parasitol Int. 59:278-282. & A Y,

3. Iseki H, Zhou L, Kim C, Inpankaew T, Sununta
C, Yokoyama N, Xuan X, Jittapalapong S,
Igarashi I. 2010. Seroprevalence of Babesia
infections of dairy cows in northern Thailand.
Vet. Parasitol. 170:193-196. & H Y,

4. Aboulaila M, Yokoyama N, Igarashi I. 2010.
Development and evaluation of a nested PCR
based on spherical body protein 2 gene for the
diagnosis of Babesia bovis infection. Vet
Parasitol. 169(1-2):45-50. & #cA V),

5. Aboulaila M, Yokoyama N, lgarashi I. 2010.
Inhibitory effects of (-)-Epigallocatechin
-3-gallate from green tea on the growth of
Babesia parasites. Parasitology. 37 (5):785-791.
IOV,

6. Altangerel K, Alhassan A, Iseki H, Sivakumar
T, Boldbaatar D, Yokoyama N, lgarashi I. 2009.
Evaluation of Babesia bigemina 200 kDa
recombinant antigen in enzyme-linked
immunosorbent assay. Parasitol Res.
105(1):249-254. EHA Y,

7. Ota N, Mizuno D, Kuboki N, lgarashi I,
Nakamura Y, Yamashina H, Hanzaike T, Fujii
K, Onoe S, Hata H, Kondo S, Matsui S, Koga
M, Matsumoto K, Inokuma H, Yokoyama N.
2009. Epidemiological survey of Theileria
orientalis infection in grazing cattle in the
eastern part of Hokkaido, Japan. J Vet Med Sci.
71(7):937-944. EFHA Y,

8. Takabatake N, Iseki H, Ikehara Y, Kanuka H,




Yokoyama N, Sekimizu K, Igarashi I. 2009.
Isolation and pathogenic characterization of an
OB1 variant of Babesia rodhaini which has a
glycophorin A-independent pathway to murine
red blood cells. Vet Parasitol. 159(2):97-104.
HHAD

9. Burenbaatar B, Bakheit MA, Plutzer J, Suzuki
N, lgarashi I, Ongerth J, Karanis P. 2008.
Prevalence and genotyping of Cryptosporidium
species from farm animals in Mongolia.
Parasitol Res. 102(5):901-905. & #H A Y ,

10. Iseki H, Takabatake N, Ota N, Ishigame T,
Yokoyama N, lgarashi I. 2008. Babesia: The
protective effects of killed Propionibacterium
acnes on the infections of two rodent Babesia
parasites in mice. Exp Parasitol.
118(4):543-548. HHAE Y,

11. Kim CM, Blanco LB, Alhassan A, Iseki H,
Yokoyama N, Xuan X, Igarashi I. 2008.
Diagnostic real-time PCR assay for the
guantitative detection of Theileria equi from
equine blood samples. Vet Parasitol.
151(2-4):158-163. #aiH Y,

12. Kim CM, Blanco LB, Alhassan A, Iseki H,
Yokoyama N, Xuan X, Igarashi I. 2008.
Development of a rapid immunochromato-
graphic test for simultaneous serodiagnosis of
bovine babesioses caused by Babesia bovis and
Babesia bigemina. Am J Trop Med Hyg.
78:117-121. &HA Y,

13. Alhassan A, Thekisoe OM, Yokoyama N,
Inoue N, Motloang MY, Mbati PA, Yin H,
Katayama Y, Anzai T, Sugimoto C, lgarashi I.
2007. Development of loop-mediated
isothermal amplification (LAMP) method for

diagnosis of equine piroplasmosis. Vet Parasitol.

143:155-160. #EHiH Y .

14. Iseki H, Alhassan A, Ohta N, Thekisoe OM,
Yokoyama N, Inoue N, Nambota A, Yasuda J,
Igarashi I. 2007. Development of a multiplex
loop-mediated isothermal amplification
(mLAMP) method for the simultaneous
detection of bovine Babesia parasites. J
Microbiol Methods. 71:281-287. ##iAH V.,

15. Bork S, Yokoyama N, Hashiba S, Nakamura
K, Takabatake N, Okamura M, lkehara Y,
Igarashi I. 2007. Asexual growth of Babesia
bovis is inhibited by specific sulfated
glycoconjugates. J Parasitol. 93(6):1501-154.
HHA D,

16. Takabatake N, Okamura M, Yokoyama N,
Ikehara Y, Akimitsu N, Arimitsu N, Hamamoto
H, Sekimizu K, Suzuki H, Igarashi I. 2007.
Glycophorin A-knockout mice, which lost
sialoglycoproteins from the red blood cell
membrane, are resistant to lethal infection of
Babesia rodhaini. Vet Parasitol., 148:93-101.

EHAY,

17. Aboge GO, Jia H, Terkawi MA, Goo Y,
Kuriki K, Nishikawa Y, lgarashi I, Suzuki H,
Xuan X. 2007. A novel 57-kDa merozoite
protein of Babesia gibsoni is a prospective
antigen for diagnosis and serosurvey of canine
babesiosis by enzyme-linked immunosorbent
assay. Vet Parasitol., 149:85-94. & #H U ,

18. Okubo K, Yokoyama N, Govind Y, Alhassan
A, lgarashi I. 2007. Babesia bovis: Effects of
cysteine protease inhibitors on in vitro growth.
Exp Parasitol. 117:214-217. &HAE Y,

19. Takabatake N, Okamura M, Yokoyama N,
Okubo K, lkehara Y, Igarashi I. 2007.
Involvement of a host erythrocyte sialic acid
content in Babesia bovis infection. J Vet Med
Sci. 69:999-1004. #FEAH Y .

20. Kim C, Iseki H, Herbas MS, Yokoyama N,
Suzuki H, Xuan X, Fujisaki K, Igarashi I. 2007.
Development of Tagman-Based Real-Time
PCR Assays for Diagnostic Detection of
Babesia bovis and Babesia bigemina. Am J
Trop Med Hyg. 77:837-841. &HAH 1,

21. Kim C, Alhassan A, Verdida RA, Yokoyama
N, Xuan X, Fujisaki K, Kawazu S, Igarashi I.
2007. Development of two
immunochromatographic tests for the
serodiagnosis of bovine babesiosis. Vet
Parasitol. 148:137-143. &HA Y,

22. Thekisoe OM, Kuboki N, Nambota A,
Fujisaki K, Sugimoto C, Igarashi I, Yasuda J,
Inoue N. 2007. Species-specific loop-mediated
isothermal amplification (LAMP) for diagnosis
of trypanosomosis. Acta Trop., 102:182-189.
HHAD

23. Alhassan A, Iseki H, Kim C, Yokoyama N,
Igarashi I. 2007. Comparison of polymerase
chain reaction methods for the detection of
Theileria equi infection using whole blood
compared with pre-extracted DNA samples as
PCR templates. Trop Anim Health
Prod.39:369-374. &HA Y,

24. Alhassan A, Govind Y, Tam NT, Thekisoe
OM, Yokoyama N, Inoue N, Igarashi I. 2007.
Comparative evaluation of the sensitivity of
LAMP, PCR and in vitro culture methods for
the diagnosis of equine piroplasmosis. Parasitol
Res. 100:1165-1168. #w#iA V.,

25. Huang X, Xuan X, Verdida R A, Zhang S,
Yokoyama N, Xu L, Igarashi I. An Immuno-
chromatographic Test for the Simultaneous
Serodiagnosis of Babesia caballi and B. equi
Infections in Horses. Clin Vaccine Immunol.
13:553-555. 2006. #EHiH V.

26. Huang X, Xuan X, Yokoyama N, Katayama Y,
Anzai T, lgarashi I. 2006. Evaluation of
enzyme-linked immunosorbent assays with




recombinant antigens for the serodiagnosis of
equine Babesia infections. \et. Parasitol.
140:158-161. #E#iH Y.

27. Boonchit S, Alhassan A, Chan B, Xuan X,
Yokoyama N, Ooshiro M, Goff WL, Waghela
SD, Wagner G, Igarashi I. Expression of
C-terminal truncated and full-length Babesia
bigemina rhoptry-associated protein 1 and their
potential use in enzyme-linked immunosorbent
assay. Vet. Parasitol. 137:28-35. 2006. & A
D,

¥k (G354

1. Terkawi M Alaa, Sensu J. AboulLaila M,
BEILEL, 250, HA-JEAR . Molecular
characterization of a new spherical body
protein of Babesia bovis and evaluation
its potential use for serodiagnosis. =
149[8] H ABRE RS, PR 2 2 48
3A26-28 H, HEKE T

2. BB M 9 4 dbEE IS - HmENIC
BIAER~F =0/ a7 A<D
PREFRE, & 14 8 0] H ARBREE 2, Fk 2
1494 25-27 H, BHH,

3. Iseki Hiroshi fth 4 % . Development of a
loop—mediated isothermal amplification
method for rapid diagnosis of Babesia
microti infection, XXII Conference of
the World Association for the
Advancement of Veterinary Parasitology.,
T2 148 A 813 H, WAHU—,

4. JFBHE, C. Kim, HHEH ST, HEHK
H.OBRES, MLEN., L+HERAS.
b R SR TT DGE O i 5 BEH B2 W ik
DR, F147[E B ABKE 52 I E
= FKR21HE4H2H—-4H, AR
Babte o #—,

5. Abou-Laila M., FEILIER, Tt mARS.
Inhibitory effect of (=) Epigallo-
catechin 3 gallate from green tea on the
growth of Babesia parasites. 5 78[E] H
AKEFARFEERE, FR2 143 H 2
7TH—28H., Hi,

6. A, H-BtE. Tawin Inpankaew, F&IL
IEBH. ¥%F4. Sathaporn Jittapalapong.
LARAE, ZAICBT DT SR TE
DO FIA, H146[0] B RER = PR
&, P20 9H24H-26H, v—
AT (KRR,

7. Application of the immunochromato-—
graphic test (ICT) for the diagnosis of
tick borne-disease, ILTEARBIEN T 4.
VI International Conference on ticks and
tick-borne pathogens., ¥Rt 2 04-9 H 2
1-26H, 7= J AT A LA,

8. EHREEIIIENS 4. ' a7 T X< JEE B MK
R=Z VUV TRRI har RUTOF ) L

Wi, 7 7TRHARFERYS, 20
4 3-40, EIG,

9. BEILEB, C. Kim, L. Blanco, A.
Alhassan, XM, HL+EHMAH.
Diagnostic real-time PCR assay for
the quantitative detection of
Theileria equi from equine blood
samples. % 1 4 5\ H KB [EFZSZ
WHEES, LRk 204F3H28H—30
H. BARFF v A,

10. fiHjAABEAM 6 4. Development of a
Multiplex Loop— Mediated Isothermal
Amplification (mLAMP) Method for Rapid
Detection of Bovine Babesia parasites
The 2nd Thailand—Japan Joint Forum on
Infectious Diseases, FHE¢1 94-1 0 H 8
H, Nvavw 7,

11.C. Kim ¥ 7”2 4 4, Development of
real-time PCR assays for detection of B.
bovis and Babesia bigemina. & 143 [5H
AERET2, PRl 944 A 3-5 A, oK<
e

12. FBAEIEAN 5 4, U U AARUTIEDOS)
MHZWEE B9 & L7 mLAMP
(Multiplex Loop—mediated isothermal
amplification) VEDMESL, 5 76 [0l H AT
Al SERRT 943 H 29-30 H, KH
M,

13.C. Kim 1E)>5 44, Development of
immunochromatographic test for
serodiagnosis of bovine babesiosis, %
142 [A] H ARBREE 22, 2Rk 18 4 9 A 22-24
B, A,

14. Alhassan 1E2>1 14, Development of
loop—mediated isothermal amplification
(LAMP) method for diagnosis of equine
piroplasmosis, A. % 1 1 [A[THAREAE R
&, FR184E8H6-11 H, /I AT—,

15. A cysteine protease inhibitor
(cystatin) from Heamaphysalis
longicornis is involved in tick innate
immunity. J. Zhou 4 4. #F 7 5[EH
ARFA R Rk 184 5 H 19-20 A,
CIN:N

(FE) Gt24)
O/NBFFE—ES AR, #aRth, 1 7 A N THD
MOIRS. 20084E (9kR) . 128-129
QEBINEEZER, A H—A—, Ko
JRYWE & AR, 20074, 293-297,
303-309.310-312, 313-314, 315-318, 328-332,
333-337,

(PEE T PEHE )
ORI (G0 )

ZLFR
LR



R
TEAE -
i
HEEAEA B
E N2 DR -

ORI (F0 )

LR
FEEAE
FERIE -
T -

Tr
HFEHEH H -
E N2 DR

(o]
AR I
http://www. obihiro. ac. jp/ protozoa/inde
X. html

@%ﬁﬁ%f’%% (0IE) 0k L{’\jj"?x‘vﬁ
—IZRBE (Fpk1 945 A)

6. BF7EAH

(1) WFgeRE
Fit-Ja A% (IGARASHI IKUO)
W INGEERT: « R BRafgeE v 2 — - %
fFgeE %7« 80159582

(2) 7255484 (2006~2008)

¥ “#Fd  (XUAN XUENAN)

WL EERSE - JRHRIFIEE o & — - Hf%
WFgeE 35 1 10292096

ikt —ik  (NAKAMURA KAZUYA)
ENTEGLENFTCRT « 7 A IV AWFFEE - WF5E

WFgeE 25 00400078

(3) HHEMTIEE (2009)

¥ %P (XUAN XUENAN)
%ﬂ?%‘é?“‘k% R HRIER e v 2 — - Hd%
WF7eg 32 1 10292096

7 =
@ FE§ f# (ISEKI HIROHI)

B AR - U A L A TSR
F— L4 - WF5EE
Eh EE (TAMAKI SHIHO)
WINBEERY: « BREFR 44

©




