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1. FU®IC

Theileria orientalis (TO) JRHEDEYIZ L %/ R
077 A<iiE, BUES &3t (JkF) #8742 & ol
THAEDTRD OIS A LB o~ ¥ = AR R
Thsb [13]. TOEREIZLITLITFICEEOA MR &
AR EOFER 2 RS, B O A MR MAEIK THEH
T HMEME D D% v, — BRGNS 5 LRG0
Ji PR A IRTE DS R Mk fe 9 5 [2].
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BRI A2 2 72 AR D B, AR RS2 R £ 72
IR 2 N LIRS O G4 L L7z, 5 AR Clj4Er
W AH L 72 NIt R A I3 AR5 TH - 72, %t
KA OWTCIIE O RIEET BEE L, BRE N T
FERTIC & 0 A LIRS FER S 7z,

ABCEFIZ20104E & 0, F 72BHCE 12200645 LLAT & 1
BRI Y O 7T X< IROFEDHER S LT W7z,
NIRRT T 7T A FERT D UR O TORKY LA
HAETH HH, AT TIE20104E 9 HICEEE Mm% £
TP E BRI N, REREREAEROREICL S L
75% (15/208H) O WA TTOD g FE R Sz,
B4 B T UZ20064E 1 IZEEIC TOR S D R I N THB Y,
20104F 8 H DA Ti390% (18/208H) DM D TOR
GeSFERE S T 7z,

REAZIETOT S Lo 20114ED S 4 4R, W4 O
AR R, ~F =Rk T u T A ERFERL 7
(1).

2011472 & 0 3R, THERIZ BV T AR AR
Blooyx by 8] (PAD (v v o, fEfbz 2N
AaXAY TN AT A, KR ZEOWEIZEEL,
B F kL L7z, ABER T, AR & AHTA 2
4, 8BIUIZABIZT7IVA MY YHF] (FH) ONAF
I—)b, NA )V, B 10 me /100 kgfhE % %A L,
F7-6, 10BHICIEA NV A2 F 2 8F (1H) (74
KXy 7 bEB, XYTILVY¥8r, HE) 10 me
/100 kgfFE % &4 L7z, —HOBRE CId, A&
A2, 4 BLU6HBIZFAIZ, /-3, 9HHICIE
I#%, &51213, 1SEHICIZT M4V — V#H (E
H) (F=VL A, b= o4 aRxA g ATy R,
KB 10 me /100 kgl & & U I %A L7z,

20144F T4 & b ICHIAE R ZEAR L LoD, AREFT
8 EHDFR L L, BREFTIZ3BEHED IF % h

95— T6MHEICFA L RIS L2 25128
BECII9BAO T H A HILL, EFIZ14EHIZ 1 HO
A5 L7,

R & =3O FELTLAT (201048) OAKE TlX, A
HEEDITH] ONA A v 7 FEFIV, N T)b, HIT)
10 me /100 kg EDEATAITH LT Wiz, BREFTIE,
KNHEFR OBATE BRI L WEETITb, AH#E
6B LY AR (Gt4 1) OERIOEA DA EHE
FRIZATHINT W,

MEFIZ 5 1) B ¥ X A SRATE DEIERAE DR AFRIEA
By owksars s z2ERT HE4E (20104E) B
KO 3 & FEft L 72 4 4E R (2011 ~ 20144F) OFEF5 4
BB\ C RN NIRRT G4 0 B85 g (A,
ZhaE (OOHNR), FIgfksms, Afows ks, Afz
WIEEHE H il L O AM B REARS £ Colil) %34
L7,

A O BN E 20104 & RFHE 4 4E T o0 B & LR
L, p<005% A E/KHEL L7 WHEEZHREOLE
AT Cld YatesD i IE 2 SEhE L 72 45 & Hvy, “FIg¥z
FEImEL, A H s, KRR RERS B B L O A% %
RS £ COMMI ez bz L7z,

BUARSEICH 1T DTOREE DR © 20114E 13 E K 4R
(AHCEF - 4308H, BACEF @ 3758H) % 3% & L, 20124
DIRE (X ABCHF T103 ~ 20088 %, BB ClEH4E1008H 0
B A SR AL L, KBOE AT SRR - Al L
72, BHAORFIR L D EDTAMRMAE 1249 2 me R 1
AT\, EHBNMERETE AR (Celltac-a MEK-6358, H
REETIE, #Hunl) VT, Bk (WBC), 7Rl
% (RBC), "~ kFZ Yy ME (HTC), NEruv
v (HGB) B & O FRIMERERE (MCV) 2l L7
XS E VT, TOOEEY O 75 X< EHE
F1'& (Major Piroplasma Surface Protein:MPSP) % 2 —

®1. BERBO2HRNE (A, BHRE) (CHFBEFHRSRKR (FH4ZKTOT T L)

AYE

Atk GER) 0 2 4 6 8 10 12

20104E I

20114F P, F F F I F I F

20124F P, F F F I F I F

20134 P, F F F I F I F

20144F P, F F F I I F

BY B

Atz (GHE) 0 2 3 4 6 9 10 13 14 18
20104F F* E E E E
20114¢ P, F F I F F I E E
20124F P, F F I F F I E E
20134F P, F F I F F I E E
20144F P, F F F F, I E
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R 5 B HGEE T 2 80 & L72PCRRE #1772 [4].
WP D 72 R TOKRG D L R % BB S 5 72
¥, Bk O A ET BRI % 940 L 72 B A2 & PCRIG
HTEETH - 72 A%, AECIE508H, BT
13408H, FNEERIEIRL2. 2 LT, AHfz2
71 A BB X OB M iR A & PCRIGHS % 9206 L,
HTCIZ & 2 B4R, H RO 4 R B L OV dU&
PFDblnEZ A L7z B EOHEICIZPCRIBE %
VB O AHE (LI R R AR 2 (R, A
JEE [1,5] & v, ARIMERE250MEFEEE O 1015 % #ig2
L, HFAERMEDEHFTICIOEMU L2 (++++), 1~
9l % (+++), 10¥FIC 2 E% (+4), 1082
1T % (+), Flxr (o) LHELE. A% 2
71 H B ORI, Bi4E & T 5720 ¢HE (Yates
OFFIE) VT 7.
TORLIRIR A D EETERAE D ELEZRZE © 2011 ~ 20144
D 4 SERNZ ARE TSR BRI L 2 B0 ) 5,
WHGRA L2 R &, iRt s & O'PCRIEZE % i
L7 ATt b a it & L7 (AEF2378E). 3R
T G4 % PCRIRTELZ & 5 A4 O TORKGIR LA 5 3
DO L 720 OAKIEB X OHEKEEFOBREA NS
NHEMTH - 7ok % BEERE, @QAKEREETH - 72
AEA RSB VE s U 7R & s, O AKEE O C
FTCIBETH - ik 2 L Lz, 2 hofd
KROZOHO N TR ZREL, SO AP O
FHEGHEE (FiaR) ZEME L7z, 3O0BIIBWT,

RUIHTE &[RRI, ABERIMHARAIH B 1 t W0 2 H
ST 2 17 72,

3. & #

MHEICH T DBERES L UTOREIRMR © AJE
DB A DL, YRR E2FERL -4 FEH O
AER13963% ~ 979% TdH 0, ®HET (20104E) @
939% L KL T, WIFNOELEHEEZR L. %
Y FRRIS, FEFEM 4 FRTA888% ~ 947% &, *Fif
HID853% & V) Wi o7z, KM EL, 20124 (2.3
ml) (ZAFHELLET (20[) X b —H®ENL 7225, Fok
WA L7 (20134F 1 1.9, 20144F : 1L6[). A4kt 04
[l 8 ¢ o MR AT S FE M 4 £ 0P3350 AT
Y, FEIZ20124F DR o ot 1ot 3 DLa 0 20104F (2.1
HH) EWET D EHEE BT A SNT (20124 ¢
<005, 20134F, 20144F : p<001) (£ 2). —7J5, Ak
B o AHt% 2 71 B BOTORG RS, 201145 0280
%D, 80%, 82%B X UV40% LAERKESL T LICEE
AR T ASA 7z (20124F @ p<0.05). KRS, FFAERE
OFEHEROEE L FEATAALNS (F2).

B OEFHBAEIC BT D, R SR L 72 4 ERH
DIHERIZIT2%~ 100% TdH 0, K LIETD944% &
R L THELORmWEZR L2, BRI, 20134F £ 2014
FRTRCOANLEBREPERICE 7. Zhhs
VXTI 4 4ERT5%92.7% ~ 939% TH V), xt 5 LLET D
89.49% 12 b, FAEER L AR IS B oK & HERR L

R2. AMBFOANTEBENREREICH T IEERES L URBE O A%E2H B B D Theileria orientalis (TO) Bl

R aili X R
20104 20114F 20124F 20134F 20144F
BAEE (%) 939 96.3 97.8 979 979
(185/197)" (206/214) (174/178) (186/190) (187/191)
ZhEE (%) 85.3 838 91.0 94.7* 92.7
(168/197)? (190/214) (162/178) (180/190) (177/191)
IR g () 20+143Y 20+142 23+135  19+115** 16=091**
N Hiks (71 H k) 145+389 150 %382 150+342  153+322% 157+359**
AR A s (7 A ) 165+3.12 169+352 16.7+2.89 16.3+2838 16.8+3.29
AR £ o (1 H) 2.1+140 20+1.16 18+107*  10+118**  11+1.19**
WEFN DO ARt 2 1 B HOTOREGIRI
Frima? (%) ND? 280 (14/50)” 80 (4/50) 82 (4/49) 40 (2/50)
AT F7 )y FEEE (%) ND 3174+415 37.09+295 3506+420  33.03*286
R () - ND 37 47 46 49
+ ND 2 1 1 0
++ ND 2 2 0 1
++ + ND 2 0 2 0
++ + + ND 7 0 0 0
VP (BRRSTES A T3S REEE) ¥ 2l (FREE A TIR SR ¥ Pl = kR4 Y PCRIRE
V=l Y gER (BUEER/MAEEE)  Fp<005 *Fp<00l (20104 EHELTHEED D)

YHE L L CEEED ) (p<005)
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7. PR RS MBI AR E & A ER 220124 (2401) 12
xFHELLRG (201]) £ ) —HAE (p<005) (ZHNL 7z
B, FOBBA L7 (20134, 20144F 1 19H) (3R 3).
B O At 2 71 H B OTOREERIL, 20114FE1394.4%
L, FD%184%, 462% 3B X UN175% L 20114F X
DI T A A SNz, L L, 20134FEIC—HAE
(p<0.05) 1ZHEIN L BAEERT 32 2 ZH L, 20144EF
HTHAKE L) bIRRE VIR Th o7z (R3).

TORIRRAIDEIERIE H £ CMBIRERER - TO
FeRDLBI O BIHRAT %, 4 FEHNIC 2 508 T L 72k
TELLIDE, FrdmfEooii B & OB PERET10E 2 xF SRS bk L
7o (FR4). BREIE, BMEE (973%) L HELT,
Wrsnde (87.3%) B L UBGMER: (845%) 13L& bICHE
fER R L7 (218 hp<005, p<001). =%
BaVEfE (874%) L ILEZL C, WMrdmiE (764%) & Btk
T (718%) IZBWTIMED AL, FHICBHEUHTHE

= 3. BHEOALIRBENREEICH T IHERES L URKBE DA %E2H B B D Theileria orientalis (TO) BEIkiRn

pop ) X1
20104F 20114F 20124 20134 20144
R (%) 944 972 976 100.0* 100.0*
(134/142)Y (137/141) (120/123) (120/120) (98/98)
ZhaE (%) 89.4 929 927 933 939
(127/142)” (131/141) (114/123) (112/120) (92/98)
SEIPERER (1) 20+113" 20+112 24+167* 19123 19+114
NECHE R (1 H ) 140+ 360 143+375  137+311  138+349  138=482
NSRS B (7 Hi#g) 158+3.05 159+348  153+248  157+299  154=474
A BB £ cofil (7 8) 18+1.34 16+115 16+118 19+118 16+1.33
WENO AY Tt 2 1 A HOTORGLIRIE
Brina? (%) ND” 944(34/36)% 184(7/38)” 462(18/39)” 175(7/40)
A< b2y NEBE (%) ND 2462479  31.04+521  2980+534  3206+343
FHERE (BH) - ND 5 30 24 35
+ ND 1 3 4 0
+ ND 2 0 4 1
ot ND 9 5 6 2
o+ ND 19 0 1 2
i

VIgREER (FRSEE S N LIRS REEH)
VE—s L
YRR B L CEEED D (p<0.05)

O Fpims (BrtEsE s A AL

VSl + iR Y PCRIM
*p<005 (010FE LR LCHEEZED D)

YRR L L CEEES Y (p<001)

Y ghag (RS N TR SO

P

R4, AEBICHEZABERS 2 HEHRBTF ORIV 21 L RERRBEBRYE. HEN2375ED Theilria orientalis (TO) &
AR R PISETERAE $ & AR MR R

[E3ERE gy i e B PR
L 111 55 71
B (%) 97.3"¢ 87.3° 84,57
ZhEEE (%) 87.4° 764 71.8°
kg (A0) 21+136" 23+145 19+128
N A (7 B 14.7+3.60" 120+279"" 148 +359”
AR A4S Bl (7 H i) 165+3.11" 148 +224%Y 16.6+296"
AH B AR ECoOME (HA) 1.8 %165 28+1587% 18+156"
RS AR A AT L (G4 1it)
FImERE (10%/ ue) 1110+253 1119+254 1115+242
ARIMEREL (10°/ @) 807.2+75.6" 846.2+ 957" 761.7+79.2"
AR 2y ME (%) 3274 +320 3328 314 32.82+336
ANEZTVY Y (g/de) 10.24 =154 10.75 1467 999+1.12"

3953 +3.34"¢

FIFRIMERERE (MCV)  (f) 40,66+ 308" 43243517

VOB KBRS X OGBS PCRIAE SRR Y BiEEE | PCRIRES C AMURFIETE O & sH ARG B 1 2 B
VR . ABFPCRIGEREERE Y PO = R
SV RATAM A EED ) (p<00D) OV BITAHSHAEED Y (p<0.05)
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33.28 28.76 33.29
1000 1 40
R 800 i H
B 30 T
¢ 600 ¢
(10%/ 12 0) 20 (%)
400
10
200
0 0
N ANftk21 A R pEzs
n=>55 n=46 n=>55
W RBCCTH HAEUE(R 72 — : HTC O HIEHER22)  n: RAE

1. B5%AF0 MR R ORIFIZEL

AT 2RO b7z (p<005). P, Bk
HE2.1M, P23l B L ORI Th 1), FRini
TRRLL WA A SNz, AR MRS G % &
PERE & B PERE TR A &, RBCIZREERE (FF19807.2
x10"/ ue) &L, BprER (57617 x10" ul)
THERRMEZR L (p<001). F72, MCVTIZRE
B (CFI540660) 1R LT, BIERE (F3594324A) THE
REEHS A SN (p<001) (£4).

PRl |2 BT 5 MR ORI 2 L Tld, A% 2
71 A BIZRBCAMET L ((F396412x 10%/ ue), :B4aH (°F
396809 x 10"/ u0) 1Zixe R MEA A Sz, HTCY [H]
FRIZAB AR 2 1 HBIIKTF A A S ((F352876%), B
e (SF3593329%) (ZIZ A0 (F153328%) 12
BELZ (K1),

4. E =

MR O BHEE B 5 E F N2 — O E TS
WX DERS N, ZREFICET AT X OIS
WX BRI EICEE BRI AN Lo/, 20
720, FNENOREFIZ BT EFEDOBIHN I E %
H2 5 NBWGEREIVZWEE 2 5. 72, KR
B GF B T b ZE SR E L v b
B2 NLIRR AL L Twiz [6].

20114E L ) 4 SEMESG L -~ & =k 70 75 A,
LM O~ ¥ AOFEIZE b TR~ ¥ =Fl & %
- FEHLCER (1) B~y =HoRhE R HERIC
LV, WidE L B I1220114E DD AMH O TOR 5ZE A%
ELETEMZR L, 512, AL RO
L ZRREDSTR DRV KEL R TE 2. — /T,
K707 T MW EFAERBRA S EFNCBY,
IR T T T A IExb RISz, WERE A HER O Rp 3
A E A OB Bl E L Lz b o L fER IR
7= [7].

IO T ALY, AR E %
HAROUEE LIS b IR M O 38 A% A4 & 4[]
R ECoMB oMb Blig s —HT, BHIFT
EZENSDEALITA LN h o7,

COLHBERE LT, BERIFINMIYD 75 X<
FEHH B AR FENE F TORBRGESAKE L) Eh o7
728, XFEMLED AME 2 B A H OTOR MR ATARE
IV EhotzZ &, ZLTKRKE L TAKEOTOKY:
WA LN L AN LR EDEZ LN

VI N TOTOMIEGE ABIEE 2 S 2 5 AR
EPLTHEAEALTWDL LRI TS [1]. &5
2, BdmfE o R A ciE, A2 7 HEHT
RBCHE L UHTCHEDIL T A S 7z, OB KIZAH
72205, TORERETEI K ALNLAIMOISERKTFE LTH
FRE S EEA T iR RS (ROS) oMG-2sfef s
TwWa [8]. 72, NB X OWEREE R EgEAEA O
ROSHIMA H7- L, JNEMEFEEOINTICHET 2 L v )k
EH0H D [9]. SROFERIFIZ BT S TOKLEIZO W
T 5 HUEGL R OROSHTHHE B4 O U B RE (AT &
POFEELRITL, B OBHEEOERT 22
EBENESND 720, SEFELLMEPLETHDL LT
btz

KRR BT AT — Y DER-THH720
12, TRTCOFEMEM— L7252 IWEHGEE I E - T
W, LaL, SROMRAETIEBIEEED X9 I A
ZHTHIEG L 72 B R CIEBSTE SO IR IE & 2R Ok
THAARLNIZ. 612, BHERO L ICAKET TSR
MIERELDAT RMCV DO F 52 BN % 1 5 18PN 7 TORK
YIREEDT O T O F R Tl AR B ORI & 2R
O TrRBEO LN SRoOHFHEIZLD, MY
7 X RFEAHEF TIETORK B DS U B 0 B0k AR
FRTSE2ERICENELZ EITMZ, 4L
72 TOREGERT SE DR PSR D — D\ 7 B REMEDRIE & U
7z.

RGN Tk RO RS v 7, &
K, NOSATERE M OH I &2 LEd. 72,
PCRIAE % 1T o T 72 P Wi NG R - R dUmfiFse
s —IIRETRICOEH 2 L ET. RIFEo—i8
WTEMOKEAR [ BMOKEESE - £ SR - HA I S e
FHE] BLO [HHmHEmHE - R2EMFEE] OBk
i AN T oY (W
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Effect of a tick control programme for 7T 'hetleria orientalis infection on the
reproductive performance of grazing Holstein heifers in Hokkaido

K. Maeno” ", S. Matsui”, T.Kawai’, M. Suzuki’, T.Chiba®, N.Yokoyama”, H.Inokuma”

1) Akan Kushiro Branch, Kushiro Western Office, Hokkaido-higashi Agricultural Mutual Aid Association

2) Hamanaka Branch, Kushiro Eastern Office, Hokkaido-higashi Agricultural Mutual Aid Association

3) Shibecha Branch, Kushiro Central Office, Hokkaido-higashi Agricultural Mutual Aid Association

4) National Research Center for Protozoan Diseases, Obihiro University of Agriculture and Veterinary Medicine

5) Department of Clinical Veterinary Science, Obihiro University of Agriculture and Veterinary Medicine

ABSTRACT Theileria orientalis (TO) infection may have a negative effect on the reproductive
performance of cattle. In the present study, we investigated the effect of a tick control programme
for TO infection on the reproductive performance of Holstein heifers. Grazing heifers on two selected
pastures with histories of TO infection in the eastern part of Hokkaido were treated with acaricides for
four consecutive years. The animals were categorized into three groups based on their TO infection
status determined by a diagnostic PCR assay: negative; negative to positive conversion; and positive.
After the introduction of the programme, the number of animals converting to TO-positive started to
decrease, while the overall reproductive performance improved every year. Compared to TO-negative
animals, TO-positive animals had a significantly lower red blood cell count (RBC) at the beginning of
the grazing season, and animals that converted to TO-positive also showed lower RBC after 2 months
of grazing. TO-negative animals showed higher insemination and conception rates than TO-positive
animals as well as a shorter time to the first insemination and a higher insemination rate than animals
that became TO-positive. Taken together, these findings suggest that tick control measures improve the
reproductive performance of grazing heifers in TO endemic regions.

——Key Words : bovine piroplasmosis, grazing heifers, reproductive performance, Theileria orientalis,

tick control
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