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CIELD L X THREIRTWS, Lil, £O%E, BEESEL? K"EHD K% T
Babesia sp., Theileria sergenti ¥ X 0% Anaplasma sp. DRESERGILRE T 5 F TRE
BRI NI -7, KRB, JdlE TH 8 L Babesic FROEHER LOREHTH
St s B TEMR L, B8 51c X b Babesia R EIHER S W I 0 Haemaphy-
salis longicornis 7 % } ¥ F < X =DHEX = bW X = X HHE~DELERE, 77CL5b
RRYe s  FERR G A ~ D RS A ER, 755 ONC Babesia [R RO 53 8 & RIR M DV TRERE)
CHRET LTz,

I EBRHMEIUCHBRAE

1. BE4d: SploLRicAVvicFoEE%S Table 1 R LT,

2. ¥2BIUTTILEBFENDORERR

1) FEHFICHTEIFMERY LR DFENDOREAR

Babesia DA RE IR T BHEE OB HHRIFOR & =2FRLT, EI,
FeAb Lickh & =% 500 8370 2 [|l, B4¥E0C X 0 4 No. 1 bR S, Zhiik
B, 15RO O B A S BREL L Ao R i F & = 200 S 21C Nos. 28~30 O 4% [/ 75
TR M X4 Babesia B OB T oW, MKRBHEEREL ¥ 2 FRELTRE L,
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Table 1. List of experimental cattle

Cattle No. Species Sex Treatment Age
1 Holstein Female Splenectomy iM
3 ” Male ” 1w
4 » Female ” 1w
7 » Male 1w
8 ” Male Splenectomy 1M

11 » Female ” 2Y
12 ” Female 2Y
13 ” Female Splenectomy 1w
14 ” Male »” 2w
15 » Female 3Y
16 “ Male 2M
17 ” Male Splenectomy 2W
18 » Female 3Y
19 Japanese black | Female 4Y
20 Holstein Female 13Y
22 » Female Splenectomy 2M
23 » Female » 1M
24 ” Female » 9M
25 » Female ” 1M
26 ” Male » 1w
28 » Female » 1W
29 » Female ” 1Y
30 ” Female » 1Y
35 ” Male » 2W
36 ” Female ” 2W

Y: Years old M: Manths old W: Weeks old.

B, SEAVICA =R ETHELEBERO 7 2 L ¥F =L =Th 1z,

2) TTEKBFADBREHER

B & Y FRMRK Lic Tabanus nipponicus = » A v~ v 7 7 136 BHic, 12 B b
Babesia sp. & Theileria sergenti DRAEGA No. 1 & 1 4 FI0% ifn X 8, 385 1o BB
BRI DI KRIERS No. 4 RIS ie, RMEHD 7 7O 04y, EEGE LEENE
FHE#MGCTHRE L,

3. RERRSF, D Babesia [ 80D 538

1) BREmMAROPBHMEBCLI98

Babesia [R R & Theileria [RRAFRICEY T 5 &, Babesia [E B0 FH3 8 KR
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CHE T A28 AFIA L, mdic Babesia EROMBAYHETS &, o2 bic R Mm%
KERDOFDEIRPICHERE Lz, & DFkTH No. 3 DIfi% % Nos. 7, 8 35 X O Nos. 11~18
IR BefE L7,

2) BB LES-TI/ R/ UVMA (TUREY)BECKDFR

EREOBPEEER ML, 7V < F vk 0.5 mg/kg sE BEEE L FEICHIRNCES L
T, Theileria [ER DOV A ME LT Babesia RO Y MR RLT:, T No. 22 D
BEAREYME % Nos. 23~26 ¥ CTIEKERE L, No.23 & No. 24 7V ~F v s L1,
4. SBEL /- Babesia [R R D KE

4 Nos. 13, 35 %5 X 036 % Babesia LB OHEEED -1 L, = 0 3 Fi - Fh b,
TR F 4% Babesia [F RO BMRY ¥ % 100~400 ml EIRPICEAE LT, BRdy HiE X
B, BPMBCF 2y REatiil, FROMBEVEE L, SEK K D\ T, Babesia
FER% ZOWMEBIC L b, Pl LISMARSUE (A-type), 1% B fk (B-type), WAL F KRB
(C-type) AL, TDOHEAY RS, X5 Babesia FROK X X%, THFI D type
COWTHE LIz, ¥, FEBERCOWTLEELTL,
5. Babesia [R5 DR EHOBS

LD FH kT Babesia FEHRO 5 MR R A, Babesia O ¥R TR X7 6 5 (Nos.
12~17) & onT, BRIKFER, MmEERE X O parasitemia OLALEFEE LI, 765
WD 38 (Nos. 13, 14 3 X O 17) I3 FEREZFER L, 205 H 25 (Nos. 14 LW
1N CFRBERY 17— vBH (FrEy 2) & 2mg/kg SR T 172w L 2 @S L
7o, JERERRAT 108~100 A, f i 4= 12 107~10° fH D B Gek ER & B IR N IC F o F i B A
Lz,

IL. = B R &

l. ¥=HBKUVTTICLKBFANOREER

FH, Sk No. 1 T, F1IEHEORMAS 31 HEE TRIBTET,
H2EBORM T, 11 HEALOFCHR IR Fig. 1), i, BREFOEMNS
BRI Lo KRR M E & = 1R il X724 3 55 (Nos. 28~30) H20> 2 8§ (Nos. 28 3 X 08 29) 12
WIS 9 3 L0016 H BRM M Babesia [RRAHB L, #4 =i X 5EEIHGT L
7- (Fig. 2),

=7, 7 7% KT Babesia [R ROBMBMZB LR Lok B, Bmpits 50 HE» S
Babesia [RHE 234 No. 4 ORI tHB Lz, RMEHDO 7 7O 033 S8 ok
2MEE LT (Plate I),
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Fig. 1. Transmission to a calf by larva of Haemaphysalis longicornis
naturally infected with Babesia sp.
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Fig. 2. Transmission to the calf by the prefed nymphs of Haemaphysalis
longicornis from the pasture in Hokkaido.

2. BEBHLED SO Babesia [E 458

IR T 5 fUH (No. 12) D4\ C, MM FWME L Thedleria [ HE X h¥,
Babesia JRHR O BB L x5 72, Zhick LT Theileria FITh5H 7Y <+ vigh b
RSO A Tz 4 fL B (No. 25) THMEY: & 7t » o (Fig. 4),
3. Babesia EHR DT

4k Nos. 13, 35 8 X T' 36 O & 4 FHefaic L 5 M HKIE A C, Babesia FLlid A-type,
B-type ¥ X 0" C-type (Fig. 5, Plate 2) D &4 Hit, 4RO R E 4 No. 13 Tl A-
type 7334% i35 53% ¥ TEA L, 4 No. 35 T A-type »36% 736 51% ¥ TERL
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Fig. 3. Mechanical transmission of Babesia sp. and Theileria sergenti
by Tabanus nipponicus.
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Fig. 4. Isolation of Babesia sp. from cattle infected with Theileria sergenti
and Babesia sp.

72, U L4 No. 36 Tik A-type 78 34% in5 43% ¥ TER Lt bbb T, ER%H
HREYRT T HIZ222% * THEA L, B-type 7327% 75 53% w £ L7z (Fig. 6), =@
IO, BAERLEZ 24 7OHBRI~EOHERR DL AL o7, 4 No. 13D
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Fig. 5. Schema of A, B and C-type of Babesia sp.
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Fig. 6. Percentage of each type and parasitemia of the Babesia sp.

Babesia R D A-type, B-type 3 X O C-type 100 iz 0T, K& IR ME LickE,
FhFh 3.00x1.86 pm, 4.02x1.92 pm ¥ L X 261%x1.15 pm T, E & FBIEBOHIL 161,
2.09 3 X 10 2.27 TH » 7= (Table 2), Babesia RO 45 # K i o\Cit, Fig. 7 €=+
IO FC IAHBABRVBEE IR,
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Table 2. Size of the Babesia sp. isolated from cattle in
Hokkaido prefecture

Size Ratio (length/width)
A-type 3.00 (0.34)*x 1.86 (1.62) 1.61
B-type 4.02 (0.72) x1.92 (0.54) 2.09
C-type 2.61 (0.60) x1.15 (0.31) 2.27

( y*: Standard diviation.
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Fig. 7. Manners of fission of the Babesia sp.

Table 3. Virulence of the Babesia sp. isolated from Hokkaido

prefecture
Maximum Minimum Maximum .
. Inoculated PO Hemog- Termi-
Group Animal numbers para(s%f)emla P(%\)] lobinuria tem;zoeée)xture nation
No. 13 108 5.3 8.0 + 411 died
Splenec-
tomized No. 14 109 8.7 9.0 + 40.3 died
BrOUP No. 17 107 35 190 + 401 died
No. 12 1010 0.05 18.0 — 40.1 recovered
Intact No. 15 159 0.50 28.0 — 40.2 recovered
group
No. 16 108 0.05 240 — 39.3 recovered

4. Babesia [RBOKERE

R Lo 3B, FEREMA X b b BEEFEREN LR TH > ik bbb T, EELE
KERIZ X b, 6~18 HOZB TR HIEE Lz (Table 3), ¥ 73> %, parasitemia IT
35~8.7% ¥ LT PCV OR{EfEIZ80~19.0%, 3fl & d MmEFEREBHE L, FiEd 401
~41.1°C e kR Uiz, 26l (Nos. MBI wHr ¥y 72 BE LItk ZARBROFE
RZET Leh, WThIR\FLTRE L,

—7%, FEWP4CIY, parasitemia 3 0.05~0.50% L {E <, PCV DET H X bh»TCRERE
THY, MEFRRIFBR Lich -7, RED 24/ T40°C LR ER LcH, 1 HITIRED
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by, KRl oRRI£EH 12~25 A THK LB RER LT,

II1. % =

FESY XBhE B.oovata DEE RN 72— 3782 5F=x=0 & =1, T.
sergenti D7 & —37 A VY F R A 2DEL LRI =THDEREIRT5, L
L, SEOREER T, BHISERLLRRNE & =Xy, 3HEF2HOFICES
DRI LT, 2Oz LY, 72 7FF =X =DFEX =% B.ovata ®ENTHZ LN

RN, §EF =%ERLICEE T, FFEOBIKBAMGE, &4 =1180% Lol
ZEDD, MIBBRENDEREL LTEF =D LARRTHHLEE2 bR,

%, $F = ZRift €24 No. 1 €, FEHALERCRBEHCTEier-7eh, 2EHA
DORMMASHHEBE L, Zhit, 161HORMBIIERD L) & = OmERRICEIE L T i
Mmotehy, HHVEIEL TOTLEI DT, BP W TebichocbDEE 2D
s,

Krinsky® 137 7O B, Leptospira 35, Anaplasma 5, ++ 54 D Piroplasma &
REHBTHEREL TS, RARCSEORRT, Babesia RREL 7 7 DEBRAIERC X
DR FAL LT, €-TC, BEERBWTI—E0EHI2 A 2E, 770 MoRME
WY Babesia [RREENTHEEB2GND, L L, GBI L7 Babesia [R Bi%, M9
~OHBEPEHETH 5o, RIRTRELHEL EbDTEVWLD L Bbh s,

Babesia & Theileria DR &Y H5 Babesia %53+ % k& LT, BARYM
B ERET S &, BRI Babesia IRRADS, $i\ T Theileria [RRVBHEFETH L 54
BEFB LKL, ThbbESERYmE R HEREREDC X » T Babesia & B O 4y 82
TEETH -T20, Chieiz 87 3 /7 %/ ) vRIFITC Theileria EROMBEYIH T2 &
LIV EDLEHEILK DETHENTERL, AEY 187 1/ %/ Y vHAIRE NG
C Babesia [R RE B LI EBELTWH2, BLTX8-7 I/ %7 ) vEANRSHX
h, THERERERAHBEL, x4 v ) 7THDORZ XD Babesia [RROSBEIIRE L S h T
50T, RHEEY LR TR ZLBRMETHH L Bbh s,

Minami and Ishihara® O#EIC X 5 &, KD Babesia [RRIITREL TR BEN —F
DEL w5 (B. bigemina: 44.6%, B. divergens: 11.4%, B. bovis: 66%, B. ovata:
18%), HFHERNHEH L THEDLFCIRELEAMSA N EREHLTW5, SEIO%E
ik, FAERCHh BT B oovata ORBALTFRBEOE ST FH23% LR, FOKX
% X3 Minami and Ishihara® o 3.17 x1.65 pm, 1.94, %2\ 3N ERE D ED D 2.20 x
1.50 pm, 1.69 BB X T —FK L1,
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AT 31T B Babesia [f RIEHIC X B BRAER I, ERB 4 X TERAK O BIE,
FE, A X parasitemia OBRENBLNCHE TH b, MAEKMIERS X O MERR
ESERIhic, MERITF ¥y 2 28E LIRS O 2 61T, \WIhd Babesia |
ROFERIMET Lich’, PCV I T % 2 & 7, THEHRLTRBEELL, La
L, FFi@RE4 I Babesia RRZERE L TH, AMPREL L OBKERIIBED TRE TS
D, FREIFEROREKI S X BM Theileria sergenti X h b BRELZ 2 bhi-, 4E
5t U7z Babesia IR ROMRBA N T5HEMOBEIL, WX WVEEOREILE N
FELAMHIhBdEELBRS,

Z DHREF D Babesia Yt 11513, Babesia ovata DHR L B ERIGC L Y, BE
FCRIET 2 Z LB LIt X > THREIh TV, 4 @58 L7 Babesia RROE
&=, WRER X UIREMI 2\ Tix Minami and Ishihara®, Fujinaga? @ B. ovata i
BToMmEL B LI, T, BEEOKE THRE L Babesia FFOREAIL, AM%&Hic
FHE LT3 B.ovata L RI—DLDLHW I 5,

Iv. & =

Jt¥gE D Babesia iIRBEEBREFNSHM LI 72 FF=F=BI07 7R LA EED
TIREME, oD ONC Babesia RO, WRE, FEMECOVWTEREYHGCRAL, I
ToRERER,

1. BREENSERL 72 b rF =2 =DE =500 Fic 1L F4% 20, E£X
=200 SO T H Z 1B R M S¥/cb T hH, HF=BMFICEL =R mD 2T
Babesia R ROBEFIFER I hoic,

2. BRYPELDRIMLICEEDOT 7 136 B KBRS YR M I e 25, 50 HE LD
Babesia [RBEAHB L, 7 7 X 2 BBOREO BRI IRE IR,

3. Theileria & Babesia [R RO BARR MK % IFRYe 41 82 18 18, Babesia JF R
B LicR e kRofc#EBT 2 RBEE TS RER, 7Y v+ v 2 BHER
DR TIE 4 X Bic Babesia RN YEETX T,

4. Babesia JRH3. 3 DR, A-type (M7cy LESMAHRE), B-type (3 k), C-type
(WAL FHREE) aEsh, ThZhDXkE 213, 300x1.86 #m, 4.02x1.92 pm, ¥ L
261x115pm THH, hREBEBOHI TR LR, 161, 209 X227 Th-T, T
WEFRBEOEEIFEROE LTI bL T, ¥i#23% L —EDfEXR LI,

5. Bk L7 Babesia RRZHEFSHEB LI A, $iROLF (40.1~41.1°C),
MBFRK O P, parasitemia O (3.5~8.7%), TXAKDO BB, REK I VCAME TR L
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TLMANEE Lz, Ll ERMESHETIIIAOOBEEKERIZIZHLD TRETH 12,
6. 4 [E45M L7- Babesia BRI, N ¥ =, BB IOHEEKREHLD B ovata &
EZzxbhiz,

2 & X K
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Summary

Bovine Babesia sp. was isolated from cattle in Hokkaido. Isolation of Babesia sp.
from blood was carried out by serial inoculation of blood infected with Theileria sergenti
and Babesia sp. in early stage of parasitemia and injection of primaquine.

Babesia sp. were transmitted to cattle by larvae and nymphs of Haemaphysalis
longicornis. Transmission of Babesia sp. from infected cattle to suceptible splenectomized
calves was also accomplished with 136 tabanid fly bites.

Babesia sp. were classified into three types: A) Ring and oval forms. size =3.00 x 1.
68 ym. Length/Width index=1.69. B) Budding from. size =4.02 x1.92 ym. Length/Width
index=2.09. C) paired pyriform. size=2.61 x1.15 gm. Length/Width index=2.27. The
means of the rate of detection of paired pyriform protozoa were 23% in the isolated
Babesia sp. The rate did not affect by changes of parasitemia.

Three splenectomized and intact cattle were experimentally infected with Babesia sp.
Anemia, anorexia, fever (40.1~41.1°C) and hemoglobinuria were observed in the splenecto-
mixed group. Minimum PCV was 8~19%, degree of parasitemia increased to 3.5~8.75%.
These clinical and hematological changes in intact cattle were mild, and all cases recovered
from temporal anemia.

In morpholocial characteristics, transmition and virurence, isolated Babesia sp. from
cattle of Hokkaido prefecture were identical to Babesia ovata reported by Minami et al.
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Explanation of plates
Plate 1
Bovine erythrocytes on mouth parts of Tabanus nipponicus.

Plate II

Babesia sp. from cattle in Hokkaido prefecture. Giemse stain, X 1,400
1, 2: A-type (Ring form and ovoid from)
3, 4: B-type (Budding form)
5, 6: C-type (Paired pyriform)

181



R H Plate |
c kS - R - 1A - B - BR - HOH ate




& - AE - I - BEE - SRR - HH

&

Plate 11
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