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Abstracts: This study was conducted to identify Babesia sp. strain isolated from the imported
beef cattle, Aberdeen-angus heifers, in J farm of Jangsu Prefecture, Cheon-buk Province of
Korea, morphologically, etiologically and serologically.

Babesia sp. strain was purely isolated through the serial blood passages of three generations
against splenectomized calves and one generation of blood passage against non-splenectomized
calf(intact calf) by inhibiting the appearance of Theileria sergenti in the blood stream by means
of injection of 20% oil pamaquine intramuscularly,

In the splenectomized calves, the parasite multiplied markedly in blood stream soon after
inoculation and parasitaemia was much severe, An elevated body temperature, anorexia,
severe anaemia and icterus were observed clinically, Of three splenectomized calves, two were
affected with haemoglobinuria and died. But in the non-splenectomized calf the clinical signs
and parasitaemia were very mild.

The means of the incubation period, the highest parasitaemia, the highest body temperature
and the lowest PCV were 3.5 days, 41.1%, 42°C and 9%, respectively, in the splenectomized
calves,

In calf erythrocytes Babesia sp. protozoa were polymorphic showing the round, oval, ameboid,
piriform and paired piriform etc. The sizes of protozoa were 2.51~3.91X1.32~2.19#m (3.20X
1.60pm). Serologically the isolated Babesia sp. were compared with other parasites, B, ovata,
B. bigemina, B. bovis, T. sergenti, A. marginale and A. centrale by using the complement
fixation(CF) test. As a result, the antibody titer between the homologous species were high, It
was two tubes or more in the CF test. From the results obtained above the pure isolated

Babesia species was identical with Babesia ovata Minami and Ishihara, 1980.

A Aol A Babesia bigemina®] ZHE &L 39.2%(705)

A8 Gz wwd Aol HzelW 2 F 1960d%H dF @

Setehe] culvlAdokdel sl HHH1925)  TAE(Rk, 1978a, 1978b, 1977, 1975; T &
s} e AFEEe F$ 17756 A3 BI=TAA B\, 1976 WHBS MES, 1969; WMEKX, 1964)°)
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S 2 =4 Rl AF vhd Aok A4

B udlg s, #MES 0970 AIdzEet=
o} (Babesia sp.)9] o)A 2 ilfi*lfﬂv‘l 2% §(1975)
2 zupll Aoy o o FAZTAYEL 433 v glon,

2k (1978, 19786, 1977)& 'ﬂ"'l‘—’] v A op o] o
@ 9RRA2A 4 shiAtaFe 5HA9e F4
#he] 9o 4] E2)3 Babesia sp. = U£ vﬂ%‘&ﬂ
Babsia sp. (Miyake strain)®} 543 EHFelx
et

Purnell 5-(198D)2 AFE=°] =9lao]d @As 5
9l A=z} A (Tick-borne deseases)2] 41413
= T. sergenti,
Hetgd oy 2 F Purnell?} Moon(1981a, 1981b)-2
A, centralez} ©] A9
Tick-borne diseases®] gzt 44 Rustg.on

B, bigemina 2 A. marginales}s

T, sergenti, B. ovata %4

£3] A9 Babesia: Q9| B. opata®t 7L %

etz AlEskth . .

HUBT E-#R(1982) 2 S =qldel A3 A=
A Aol Ast] AFA ok 2AE FH sz A
Zx o) A = Babesia®} Theileria®] 379382 100%,
WEY AE A9 JEFAAR o 27k AF
9 £zt &L 100%, 23 Anaplasmad ZFE
2 60%°17 o1& AFel|A Ars|ei A Tt
= YdAe B. ovala,
2 sty

25k (1984) & gH--oll A Eel gt vl Aot AP A
A o] &3 FTAAFA Minamis} Ishihara
(1980) 7} QB A A 2§ FF2 B 73 Babesia ovata
9 §9 FFUEL F masgeh

A Sedelel A £3] Ty dutyez 43
AR e 44 40 HrZet=aly 2 T, sergenti
9 B, ovate®] EFZE] 4 et dF-EoE
shilAote] ¢4 dEdel 9% WPl dseE
994en wud Wt A9 g AFelth wety
AR o) 45 £F LA o & ATHEL 2o
Aol i Ae z2AE Zaoz 1980d AF FrAG
9 JERol E9qEle] WER A AR F Theileria
2} Babesia®) A} &3 79 = Aberdeen angus heifers
z3e Ay RFEARAMK S ARZ st w
A 240kA| (o) SPek 3o} A A EFokA (el
5 N-SPet 3ol ZAFetd E5EIAEA 34
4z D ARG E FAn 2 AR ol
Rz

A

T. sergenti @ A. centralez}

F5904 A
ot

1)

>
>
r&ﬂ
=Y

R = OR )

FEHAZ ¥ ¥ vl =79 edel
AR SR AR A A BFE FeRHA AR
S, ARRAR A FRANEY ol

A3E ATARen AE FAE FAAE AA%D
A3 %%*Ml A A%shele
SAESEH (HERRMA) - AE ArAde] &k
oot AT 1 534 A 50 5 5990 LA
W5 -5 vkl A of s} thal &) 2] ofof 1":—@}7& ® Aberdeen-
_-angus heifers 35¢] wddfoldEFe A E 3

- 20% oil pamaquine(Yamanouchi pharmaceuticals Co, ,

Japan) & A% kg 0.5mge] w]E=
Q] 7}_ :L

19 18] A% 2
FAsta Fab & 5] o) 359 2 A
AzE 20~30miAe) WA AgH A APt
454 (EDTA)7F S Selwel &4 Edetx
ice-boxe]] @o] AR FEste] uu] Aol FelAY
ol A3t

HPHIIAIOH‘-° R 9o Aoy v
Aokel ¢FEAAYL et e Yo 44

suwr.
Processes of Serial Passages for Pure Isolation
of Babesia Strain in Splenectomized Calf

a) Injection of oil pamaquine in Aberdeen-angus
heifers natureally mixed-infected with Babesia and
Theileria

Bleeding from jugular vein

at 5 days after injection of

oil pamaquine, I. M,

Anticoagulant treatment

b) Serial passage No. 1 : Inoculation of Babesia(6X

10*) in splenectomized calf

(SP-1), LV,

Injection of oil pamaquine

at 2 days after inoculation

of Babesia

Bleeding at 7 days after

injection of oil pamaquine

c) Serial passage No. 2 : Inoculation of Babesia(78X

107) in splenectomized calf

(SP-2), L V.
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Injecction of oil pamaquine
at 2 days after
of Babesia

inoculation

Bleeding at 7 days after
injection of oil pamaquine
Inoculation of Babesia(262.
5%10% in splenectomized
calf (SP-3), LV,

Bleeding at 8 days after

d) Serial passage No. 3:

inoculation of Babesia

Inoculation of Babesia(78.5
*X10%) in intact calf (N-SP-
D, LV.

€) Serial passage No. 4 .

Isolation of Pure Babesia

strain

asEs U HEREHH A RE2EAE HFH F
opAle] HEg AAAE NYd FANo2HE 2mlY
ANGste] Ez by o2 Giemsag Yste] %9 %
A48 Jd8 22, 459 27])& Objective
micrometer®} Ocular micrometer®. &334 o).

MNET2H Mesd  AY7E4(PCV)E Clay-
Adams Autocrit ][ (USA)e] 93} microhaematocritty
02 2Asgx, AL Hd 24} oFd 238 F
Aol HAFHE 2R

ciiziobpl&e] oM : BEHY HF FobA| o
g gdaleolgEe <daAlE 20% oil pamaguine

(Japan) 2 A% kg 0.5mge] w]§z Z8§FAHsle]
ol?] 28-g oAl std o
HEHHEEWNS o EAE epe Aol (78.5X10%/

mDE e AEHA FL Fopel AT F 309

sfe] A AAE ¥ FEA A9 H +F
AR &3ate] HAA J' 129 (Fujinaga$} Minami,
1981)2.i ety EA 8L Fgstedch.

A nf

il A[O}2] =4 22| -

M1l ME:upslAolYd3 6X108& 4 F3F SP-10)
Ae AL F 3dAel Q3o 283 AFsd 139
Ao AL WA AL FEIG oA cpdeEol g
+ A% F 54AG 6l dANH 22 EFH P ot
54l oil pamaquined FAME FHE = & {30l A
&A= e}l (Table 1),

H2oH A A 1018 SP-1o] A4 thd # 8] o}r} &4
g F sAakE ] AAd 498 Qs A= uh
Ao} % 78X107% AFE SP-2 Folxol Az HE
F 4Ad A whe] Aok o] FHEI] Al FEle] 259
o] F7tA] A&, chdaleldEy e Wl

& F ggled o FotAe FA gz Wt
(Table 1.)
H3cH AHH @A 209 SP-20l 4 A Eske] SP-3 -

ofA el whull Aobl % 262.5X16%% A HET aor
Aol e JF F 3dAFE vhll A obdFo] 25}

Table 1. Pure Isolation of Babenia ovate Through Serial Blood Passages in Splenectomized Calves and
Intact Calf
Cal Ro, Nc;agsfaggial Parasites Days after inoculation of blood infected with Babesia
Blood } 2 3 45 6 7 8 910111213 141517 19 21 23 25
SP-1 1 B - — —p + +p + + + + + + + +Died
T _—_- = - + - = = - -
SP-2 2 B - — —=p — + +++++++++++++ 4+ 4+
T — —_—— p— —— — — —— o —— e — — s e e e e
SP-3 3 B — — — 4+ 4+ + + +Died
T — —_— — — _— — — —
N-SP-1 4 B - - - + + +++++ - = = — — —
T — —_——— — — ot e e e e v e = e S e om— —
Remarks SP : Splenectomized P : Oil pamaquine
N-SP : Non-splenectomized B : Babesia ovata

T ¢ Theileria sergentt
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11

Changes in parasitaemia(P), packed cell vclume (PCV) and body temperature(BT)

after experimental infections with Babesia ovata in splenectomized calf,

(

s Py

Al 2tete] 8dA A AR AL on o] Fobx]d
Ax gdalEfel 3 282 U ch(Table 1).

HMd4cH A ;&) 348 SP-3&olAol A A3 4
A 2 whe] Aol Y 78.5X10%¢ AEE wAu| A &
FopA (N-SP-1)el & A% F 3L uhul]Alol4d
9 Fdo] AZEe] 109A7x] ALHHR ot 11
AFE e FFA A=At o] FolA AR o
deleldFL HAT 4 edArh. (Table 1).

HEL| HEEAL G AETF F9 vhulAotAF9
Yol (Fig, 4~ 43 (X3Y), 48, obviut=
SO R (MATE) 59 dx FeHolgoen
a7l FEYE 20005 AAste] AEE u Aol&
2.51~3,91gm(H T 3.20um)o]PYz L 1,32~2.19
pm (P 1.68xm) 9 o},

HAHA T BOYBHY T A}

HIZHE & &O0LX|(SP) : vp] Ao} 5 78X107% AF
g SP-2 £otx| (Fig. Dl AE AF F 3dARE 5
s 7} =] 2] Parasitaemia<+Z (Parasites/1000rbc) 2 1
(0.1%), 6LAclE 4(0.4%), 795 13(1.3%), 84
A 42(4.2)%, 99# 31(3.1%), 1024 5(0.5%)°] %l
I 11dARE = I8 1(0.1%) o139 3] &
3¢ FASE e 2 E B F g

A28 AE F 3] 40.5°ColPqzm = F ¢ 1F

PCV (%)

ceeaen, PCV g —e—em,

BT)
SP-3
262.5x10°
300 LV
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y
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[
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Fig 2. Changes in parasitaemia(P), packed cell

volume(PCV) and body temperature(B, T) after

experimental infections with Babesia ovata in

splenectomized calf.
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Table 2. Reciprocal Antibody Titer of the Complement Fixation Test against the Serum of N-SP-1 Calf
Infected with the Pure Isolated Babesia ovate (Jangsu strain)
Antigens
Serum
B, ovate B, bigemina B, bovis T. sergenti A. marginale A. centrale
N-SP-1 20 10 <5 <5 <5 <5
* The titer less than 5 is negative reaction.
. N-SP-1.
qop ool 785x107 fi1c
— | LV N
D — — .
S015 | el Timm e T N e {10
D A et T e e T Nt S =
A 204 10} 36 =
138
s T ——a “
0 1 2 3 4 S0 7 3 g 10 11 12 13 3¢ 45 60
Davs after inoculation
Fig 3. Changes in parasitaemia(P), packed cell volume(PCV) and body temperature(BT)
after experimental infections with Babesia cvata in intact calf,
( , Pjeeiiens, PCV 3 —emme—, BT)
A7 40°Col e mdo] AFHFAR HzALE 2 AF F 104A7A FAHA e NEAFEHE 9

40.7°Coll e 129 A FE = A ARz 35
ek PCVAE 95439 S7](peak)d 8AA (R
249 ¥ s4ADEH e AFEg e A%
BRFolA <257 AFste NLARE & 34~32%
9 #E2E FAFYZ o] FolAE A=A Xz WA
st o,

upul Aol & 262.5X10°% A EFZ SP-3 FolA
(Fig. Do Ae HE F 3U59 ParasitaemiafFF
1€0.1%)0] 3}, 44 Aol 6(0.6%), 54 63(6.3%),
65 302(30.2%), 7Y 411(41.1%) 2.8 52 8L A<l
B 117011 7%)°1 %3, AL AF F 349 39.7°C)
R A5sly) ARstd 4dAdE 41°C, 59A &
41.9°C, 69 A 42°C, 794 41.7°C zElz 8YA ]
#a} Ao e 36.3°Col9lory, PCVA & HF F 34
AAAE 37 Aot 4940 E 31%, 594
3025, 645 24%, 724 16% == 8dA A F
Aol 9% 7= A A s, 79At 8AA S A
= gAML E 2y

dIZH| & & LOpX|(N-SP) : ulu] Aok 3 78.5X107
£ HE% N-SP-1 $olx| (Fig. DAE AF F 39

) 9] parasitaemiadr&2 1(0.1%)°]3+ o]z, © &

%9 28L& 48 £ 5 A4

AL AEF F 4dAFLH 6dAARE 40°C~
40.5°C9] 732 vehf gl 79 A oF 8 Aol = 39.5°C
£ fAsIE 9l Aol = vhA 40.5°Ce gL xR0
Aot 10dAFHE AL AdAeon FEEc)
282 PCVA = #a7)2b Fot 26~290%9 ®lmA v
< FEE FANE o 4w FAT S g
EHEHUSAE | L v Aot gAY
ubg-ol gt AR FA A3 Table 20] 49} o]
97483 N-SP-1& B. ovatad}{lo] d5te] o )
e Boldrh
&

Order Piroplasmidat= Babesiidae(Babesia®})9} Th-
eileriidae(Theileriaf}) 2] ¥ 32 FE =] Babesiidae
= Babesia®} Nutalia®] F 4ro.2 =] 7 Theileriidae

Theileriagr o 2 ¥-55t3 oh(HE, 1971; BE}
, 1970; Neitz, 1957, 1956). Levine(1985, 1973, 1971)
Bebesiadr & 71F 02 EH3tm F2 54 2
AHE AL 18F0]5 o] FolA 4ol JAstE AL
6Eo 2 o] 52 AR (Ixodid tick)o] st A}

I

o B or o
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At 3o, Hoyte(1976)&
parasites 3L3oj| 4] Levine(1971)¢] #5-8 Babesia%
% B. bovis(=B. argentina), B. bigemina, B, dwe-
rgens D B, major®] 4% 02, z2l3m  Purnell(1981)
2 od7le) B. jakimovis 2743 5%03 745
2w, Minami®} Ishihara(1980)+= B. ovataZ A 25
Fhotn wegess @zt #9841
Babesia$F+ 6F22 HF5 At

o]-E- Babesia & Z.5(Hoyte, 1976; Mahoney, 1974)
ol A} 3= B. bovis, B. bigemina, 123 U E(Minamigt
Ishihara, 1980, AIE @, 1970)el A& B. bigemina,
B, bovis @ B. ovata %o} upjAehde] Fo A
2 &84 9ov $HvetdAE B. ovatart o] WY
F2 A eld AR = e
ruis2 B E Ak (&ok, 1984; fRBI1E} 4%-LHk, 1982;
Purnells} Moon, 1981a, 1981b; &, 1978).

T oA Bz 9E uhujAopd e UelA
Bl 3 okee] A Theileria®} Babesiao] &3+
s FERBABE)S ABE do] o] Ay ¥
A EE FotAled AFANE AAXE Ay 2
Babesiad % 6X10°% 19 A %3 HIZM% o}l
SP-1e & AF & 3Yd#AFH 459 £8& 29 ¥
134 A o] FHAtg o FAans F2H 9&5}. rE
YA & AE3 F Theileriafd 39 28 ¢ A=A A
% ¥ 2944 oil pamaquined FA}3} o1t 5 Ao
Theileriagd 0] 38t o o] o] 4] oil pama-
quined ZHFASGH o 2% FA F 2ARHE
Theileriagd ¢ £38-& gl

SP~1 4rolx]2] sAbd 2&EP YL | Edle] Babesia
A3 78X107E 20 A FFG SP-2 FolAANE AF
29 Fo| Theileriagd %9 28g A 24 oil pama-q
uined ZEF ALY #k o] FolA|oAE RPN
AF F 4YA5E BabesiaflZo] Zdsl7] AFIHA
2} Theileriafl%9] £ L& gl em o] $obx|:= 9
A4eka] ok W H3tg et 23y SP-22E Q¥
o] Babesiag] % 262.5X10°%% 3d#] A Z3F SP-3 40}
e A% ¥ 3945 Babesiafl &ulo] F¥3Hz
8 Ao #H AL EH o] £otAE 4% Babesiagk
E7rge] 93t satg o2 FolEHgor M
b5 AAH %i‘:}

SP-3 £o}x] 3
A %78.5X10%%

L A% ¥

49 Tick-fever

2o 4

Haemaphysalis longico-

oA
2 LT

} A Aol A E3le] 404 = Babesia
;S%' gt vl Au A Fobx] (N-SP-1)
39 A B-] Babesiafl Z9lo] 23 sle] 109
A7z AP ot 2 FEEHE EF FolA] g4
£AHAT FAI| 7} Fole T 959 2¥EE g

A=t

o]o} e AR Mo} of9 o] A Babesia®} Theileria
o EFAEE AYo2HE BabesiaflFo F4E
£ /‘L‘T.:?LX:] e wloll &= oil pamaquine© & Theileriagl
= AAANEA v FAHE FobA| o] 3ol

A< ]ﬂ]ﬁc}iibﬂ 5% BabesiaFE F& + 9
% Aoz A%Ad

Minami®} Ishihara(1980)& LEA £ B,
ovata% W AAEY FobAlel ATAZHH o A
Ut 2% 240 4He04 o D5E 43R
), d9Y, obvilnty U iR Soz a9 ‘%F‘H

7} BheFai, 27 2.50~3.89X 1. 30~2. 21zm (3.
X1.65pm) 2 B, bigemina(4.21X1.51pgm) Bc}E A
A3 B. major(3.49X1.57pm) 2ot 7}k 2 ow B,
bovis(1.97X0. 85p¢m) 9} B. divergens(2.20X0.81um)
Hop= H4 mads diglen, 4Er)E 5~14% (7.8
), AYTY Y4357 § (Parasitaemia) & 2.8~68.1

(20 7%), /4@% g 62.0% 28 Hnge

41.6°Col R 9% F 55 (55.5%)ell 4] BAELE

vebdglen o] & 3%E dAstgn wiAAE Hae
maphysalis longicornise}z ¥ 51519 o},

k3, Fujinaga(1981)% B. ovateds HEF 634
2 FolA 67l WAL 2ARE vl A AE, A
£34, A Y, @32 R AELE FAY 4 9
Az, 6F F 25t dHAsgen B3 o] 959 o
942 1, 3, 4w $ok ohyel g A%
AolE Aol Aol EAQ o] Yl v AA S
g A A 2el wFeletn AEdget. el &
o= Al wel Zol glevk 6~93, Hx par
asitoemiag-E-2 5. 9~32.4%0°) 1 = H A& 2Fo A=
32.4%5} 22.6%9] ¥ FEE Rolglon wAAZ
%ot 659 Hz AL 40.9~42.1°CY W] g
WU 39.5°Col e} 19 A& 7hE 2~4d kol gl )z
LR 7 0 2

Setel A FHEAI BEH0976) T vk
Aot ol A zAbolA AolAF s X3y
Aol AL 2,0~3.2X1.0~1.8um, z&z L
12 1.5~3X1,5~2. 0umo] o} 3lg .o QA= o
22y 29, 42w, ¥ 9 39 59 HFHa 6
vl Alob o] FA- Holglm, YT 7Hd -2 9. 7%0l
2ated WhAol o9 A7) Ae® Mwilgrh =3t
PR A E(1973)E ¥ FA 2So 9§ piroplas-
mat AFIHAE v Hz AT FEEL 29019
o Q59 A7 & A o] 3~5umo)a} B, ik
S HEHAI6N L AFTA AT AFAIAF A
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Az RAAFFFE 10040k A 30~5474 0] vk
B s-g .

Aol o] AR A w483 Babesiai 39 =)
8} =7 Minami9l Ishihara(1980)9] A Azt 79
ax st ot FEAT EEBATEFAE HxIAFA S
o] PR AEE AT ¥lste & 22 Holgrt
2 3 9379 & (parasitaemia) 41.1%(SP-3)& &
o] FA5(Minami®} Ishihara, 1980; Fujinaga, 1981;
BT AN E, 19735 BRIFIE, 1964)9] AA ] wist
of 44 B2 AL Holgdoy FEIPE 3~49 2
2 oFA%E (Fujinaga, 1981; Minami9} Ishihara,
1980)2] A4 RhE obF #HGT

a8z AR ARME wARE FopAdAE
Ao, ALxA, dAsy A Wy 2 3T 5
o] BtagonA ofeluyd (ER AT HEH, 1976)
9} ol &7+9] 4§ (Fujinaga, 1981; Minami®} Ishihara,
1980)] 49 4A0] AL AN e Aoz A

g, Fujinaga(1981)< AZFHFE ¥
AH o] g PYY 2l A parasitaemiaTE 2
oj wtom JA B FASA £Ax A3 A
vehdeta stg e ol& Aol A (SP-2, N-SP-
DAl A= oo e £Ao] Vel ZeZ Hop A
o 4mshe QA she Agolshn AAH AA2 &
2lo A B, ovata®] FE7Ae| o3 & o) A
o2 =% Aoz gejAd

A 5(1980)2 IFAMo] Qe Hg iz
o} (Babesia sp.)2) FAAZe] Fol4eol Fdzm 4
oo], Minami $(1979)2 CF&} CA testz ¥
A% Babesia sp. (Miyake strain)E  B. bigemina®t=
o2 E5Febx 89 =, Fujinaga®} Minami(1981, 1980)
x> IFAS} CF2Z o3& Z<l Miyake straing B. major,
B, bigemina 2 B, bovis$b= T HHw Minamist
Ishihara(1980) & el sha, sty 2 A (CF,
IFA)ZALd Foll A 489 A% whdl Ao} (Miyake
strain)—‘; 7|22 c}& Babesia FFEFHE A o

2 Zolstz o] & AZ9| Babesia ovataZ v F3E
f&*‘i ojo] WA A=
2 FAHA TS Hassd.

g, 9] A F % (Purnellz} Moon, 1981a, 1981b)
o} W E({RUE B4k, 1982)0) 4 w7 =] = Babesia
B. ovatao|v] o] v = H. longicornisZ. &#
9l 52 £3] Purnell® Moon(1981b)-& o] X1 =] 7} A
%9 B, centrale®} w7 )
g don Rysglos, HES U970 X
97T & 3ol Al Beldt Babesiar H. longicornisol

B. ovata%

Haemaphysalis longicornis % =7]

ovata, T. sergenti 2 A,

A
o

ga Atz AU, 2A(198H)L FFAA
223 Babesia sp. (AY 721#) = @A A (IFA) 2

e Ao 9dle] AR B, ovata(Miyake
strain)e} ¥ FHIYL g-o]a].%idr

 ATFHAE oW ¢4 $eFE CFgez o
29 B, ovate9} EoldhA ul& %]——‘.:— Hoe Hol A
FHo2E o] £F% FY FFUel FuHA. ®
ok e} x-]z}-7} o] A& 3l FoF o] Babesiad
22 JEAY BEX 9 AoA HAA 2330)e)
A7 e BE(u)x)3 v} 257} H, longicornis
157 Wolgleh, meba o] =7 J 52 AE7)
MAAE S AN e FoF 42 T =2
Heho 2y AAACA Ag AHATE 25 T8
g A -FsA 8 st Az

l

o m{m ri J

2 B

U9 £l A WA s 3 9l Babesia® o] <l
AE A E FotA g v A AFE FobAld ATA
Fste] Babesiaf 39 T, Hd4, ¥4 % ¥
oA z2AE Sy o g} 2 AEE A

1. Babesia®} Theileria®] &£37+9 R3FH A (Rdim
)& %4 pamaquineo ® Theileriaf &9 3%
AAA7IRA A E FokAldl 3ot Alrhaled
Babesia 9% ¢ 5% 4+ A%

2. S Babesxa%_%-g— %q} ¥ A2 Fol
Ao M A&ztE, ALds
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& oA G AEA4ATE A F18FHF Babesia strain®] IH G FHANLE FYI F AR
7438 A 2L AAE 2w =23 A¥F R FHA ASA8AER FFAR9 T. Fujinagaitat
g 454 B e AIFHe 24F A5 A7 oA A4 AE TP

A Adez FAE =Y. 23z ol ¥ .

Fig.
Fig.

Fig.

Noe oo

Legends for Figures

Paired pyriform (arrow) in the erythrocyte, Giemsa. X1, 000
Single pyriform (arrow) in the erythrocyte, Giemsa, X1, 000
Round form (arrow) in the erythrocyte, Giemsa. X1, 000
Oval form (arrow) in the erythrocyte, Giemsa., X1, 000
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