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Abstract : The present study was conducted to isolate Babesia gibsoni by culture
method of the microaerophilous stationary phase(MASP) and analyse the antigenic
properties of the parasite by SDS-PAGE and immunoblot. The results obtained were
summarized as follows.

The protozoan parasite Babesia gibsoni multiplied in canine erythrocytes in RPMI 1640
medium(pH?7.0) containing 20 40% normal canine serum under the MASP condition of 5%
CO2 and 95% air at 37T incubator. The levels of parasitacmia in the erythrocytes were
shown more higher by exchanging the medium at 24 hours interval.

Under the above condition of MASP, the percentage of parasitized erythrocytes(PPE)
after incubation for 8 days increased about 14 times more than that in the initiation of the
1% infected canine erythrocyte culture.

The parasites were purely isolated from the MASP culture of red blood cells collected
from dogs infected with Babesia gibsoni naturally or artificially,. Among the total of 36
canine(Pit-bullterier) blood samples the parasites were isolated from 17 cases(47.2%) in the
MASP culture while the parasites were detected from 20 cases(56%) and 12 cases(33.3%),
respectively, by indirect fluorescent antibody(IFA) test and direct light microscopy(DLM).
On the other hand, Babesia gibsoni was isolated by MASP culture from 15 cases(75%) and
11 cases(92%) of positive cases of IFA and DLM, respectively.

In the analysis of the erythrocytic merozoite(AEOM) antigen derived from infected dog
approximately 11 antigenic bands in molecular weight of 130, 120, 97.4, 92, 80, 52, 50,
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42, 36, 30 and 29 KDa were observed on SDS-PAGE. Antigenic bands in the
endoerythrocytic merozoite(CEOM) antigen derived from infected erythrocyte (sediment)
in MASP culture were much similar to those of AEOM bands. In the exoerythrocytic
merozoite(CEEM) antigen derived from supernatant of the infected erythrocyte culture
approximately 20 antigenic bands were observed and the molecular weight of the major
bands among these were 140, 120, 114, 105, 96, 93, 92, 80, 60, 52, 50, 38, 36, 30, 24,
18.5 and 16 KDa.

In the protein patterns of AEOM and CEOM antigen by immunoblot 15 bands were
observed and these patterns were much similar between each other. The molecular weight
of the major bands in the both antigens were 130, 120, 80, 60, 52, 50, 42, 30, 29, 18.5
and 16 KDa. Approximately 21 bands were observed in CEEM antigen and the molecular
weight of the major bands were 140, 120, 96, 92, 85, 80, 76, 60, 52, 50, 37, 30, 24, 16
and 15 KDa.

The specific antigenic bands in the artificially infected dogs were firstly observed at 3
weeks after inoculation of infected blood and these antigenic bands were maintained up to
18 months after inoculation. In the immunoblot of the sera of the splenectomized dogs the
specific antigenic bands with the molecular weight of 93 KDa and 52 KDa, respectively,
were observed weakly comparing to those of non-splenectomized dog. In immunoblot of
the sera collected from the naturally infected dogs the antigenic bands were observed as
same as those of artificially infected dogs while antigenic band of 29 KDa in some individual
dog showed strongly.

In comparison of immunoblot of the sera collected from dogs non-treated and treated
with diminazene aceturate(7mg/Kg, IM) after artficial infection no differences of antigenic
bands were observed. In analysis of antigenic bands by digoxigenin glycan/protein double
labeling, antigenic bands in the molecular weight of 106, 60 58, 36, 30 and 29 KDa were
determined as glycoproteins.

Key words : Babesia gibsoni, MASP culture, SDS-PAGE, Immunoblot.
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soni, B vogeli D B felis9] 4%o0) 531 HAYY. 1% o
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4 PFIAY(IFA) Fo] da) o] g5 m gopttivios,

- 682 -



azy 93¢ A 9 7 UL YR A
271 4 #Y71& Adstne 2do] ojdde g
gont §8 H1EPe /Mg A PPl T u g
A Zto] Yo] 28€the @yo] u FANaye g
o] 451 gloy F ¢ Adste do& ozl A
o8 S Fgd LGN E $FFES 084
of 3t H|go] Bo] E1 ¥4 A £F FEY ¥
H EQoz A uEo] ubgo] dojd & Jlof &5
F4& Aaste doe 159 71¢S 2397,

olghZe g g Bady] st H2 dME 4F
o Algey wdd Sl P 277 oL e
AR o[!80,

Erp 5”& Babesia spp.8] A18#Y F4ML 2 spinner
suspension B & Ko 459 F44o] W}
g2 2454 F3AL, Levy & B bovis?] w1 o]
microaerophilous stationary phase(MASP) s & w3t
do] Y3l o] 83 Ad v, T4l A FEFHU
tn Basdch 2§ dg PSS 93t B canis,
B divergens, B bigemina 2 B caballi ‘59 MASP 8% 0]
B oL e

B gibsoni®] W%-& Murase 5% ojatd A@a F
243 Je g wiste] A3t Bag vt 313 Onishi &
Be ANgad Wi HAxAY IR 9% ¥4
Ao dglol tiste B vt gl

E5 Agau YL STFES AMREA o 8
A5z 2e 945¢ A4 288 & =YY e g Ho
lamn 5%°& B caballid] Q9B ol FERG &3
o o] Wg& 34 vl I3, mixed population A e} €] u}
#Ajot2 RE £48 @Y population cloning¥ ¢
A% o] Wgo] $8H T JLP®, James 5 AG A
¥ & o] &3te] B canis] WiFfrel FAS] B A
A o g ATFE FHF v Ak

gy Sl 2 5%l st B gibsoni ¥
49 Aol A YA B 77 D o] Fol7 v
oy 5L 79 AN FHN FEHETE
ol 43t ATE FYIAL ¥ A dFo HE
fAol} B4 Ud e FP3A F%

et AA 5& Fule] FAAM AYF £3) W
AL87 59 J4F4E do7EA EHEE B gib-
soni FYAZHE o] U39 £FEWE s

H¥ 434 54E 2AaA MASP Wiy e d3¥

=]
s

Aol £33t 3 Z3E olo Rashe vholnt.

UL U 1

HEF  AGAG A T2 pit bullterier2 78 2
3 B gibsoni& WG A& FEAS v FHEHA ¢S
FE N AEANNAA Aol AR

HEEE 485 E2 YR THEM SAolu T
HEZFAFIFA)A A 4 6~10/44d 10~
15kge} A7 2A ot AYe HAFFH 75412
F AYAEE g2t A A8 AL st

Hel QIBAUY : B gibsoni®] AFTAL KRS HEE
F 2-4% Ao 2x107-2x 10749 799 HETE H3}
EE AW Z HJFgon vde HEdA 4L s
2 39 958 Y3t £ AYYRE HJFsho 194
Ao

g AF7AA 7] Mol A PPE(percent of parasitized
erythrocytes)7} | xo] EEdE A7l diminazene
aceturate(7mg/Kg, IM)Z X 238191t}

Z9dy 4 PPE £ AT EEE Giemsa 4
ated Ferdv|Fstol A AR FAYA
IFAZ ZA}s o).

AN so|ZZARE (DLM) ¥ 21 FZEAYFA)

A7 @n| 73 HAY (direct light microscopy, DLM)& 8
4% Zejo|Ed 2 HEn FoaeEE A F
PBS(pH 7.2)& 208) 3)4} @ Giemsa ¢4} (Fluka) 2.2
At A3 ok 10008) 2 F8&An] A st 23
t}. 78 8334 H(IFA)S Anderson 5% Yamane
o] whyol] Fa}e] AASS

B gibsoni®l SX : B gibsoni¥] §A-& Farwell 57}
Mimori 5'°¢] Jejstd FA4 Yol g} st

Microaerophilous stationary phase (MASP) ujigt :
MASPH] %ol & GibcoAl A &<l RPMI 1640, medium 199
(M 199), minimum essential medium (MEM) 2 a-MEM&
AHEEH oS wjA)o] A7AE penicilin G 100TU/ml,
streptomycin 100pg/ml 2 4-(2-hydroxyethyl)-1-piperazine-
cthanesulfonic acid(HEPES, Gibco)7} 25mMo] &8558
3 AL B4A wiA(o)3} AMiAg 3HE a3 o)E 7
Ao} 959 F4L TN Y O Babesia A&
A3 9] 713 A (normal canine serum, NCS)o] 20~40% 35
T2 A7 S dduA| (o8 Buj A2} 32 ST
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%2 Levys} Ristic™' o] W o F3lo] 24749 AHe
254 #8324 (51U/ml, heparin sodium(F9] 2|2k 7 &
of g A AP F NCS7} i5A &2 AujA]
2 450gA 33] Y4 MEstd HETE AAT & HA
d AYTFE gl A3t 3FH oz Add HY
TE BijAZ 7 §Hu|(PCV)7L 10% =& FHA]7]
96 well =& 24 welle] 2 %4 plate(Nunc)el] #5
gte] w3t et. g2 AL 96 well plated| A= 2000 S
a8 24 well plated A& 12mi¥ e ZGAY T 24
< B33l 5% CO,8 95% 3718 3538 WA 37¢C in-
cubatore] A Bi}EHIT). 71~ 2A S 1E 5o plately Bj
49 ol 6.2mmAL HA o A YL 244]
2t mig garglch

g 444 REE Z4HA A9 I} 2.5% T
EE A2 BujAE AHE5te w3 PPEE 24A7H
AA02 WFETE TR LY Giemsa YT F F
g Fstol A EF 1000713 95 #IEE A
A&ty

OIIIN(EH)ZE FE B gibsonie| Algdat 22| : 7
Aol A AHEH T Qe 3679 FA(Pit bullterrier) .
ZHE 43 ¥H & FFH o= 8o DLM3 IFA
T 939 ZYRFFE A2 FAI MASP wjFE
AAES 9% A4 Ee&g 2AET ¢5EE
g Az

Merozoited &2 % &M : SDS-PAGES} im-
munoblotd] A}&& merozoited] 8 2L YL o}
3 go] FYFAT.

ol3zA ollA  endoerythrocytic merozoite(AEOM)
of 22 ¢ UMM  JAZAENZTH AN #IEA
2 Figueroa £330 w0 23 glycerol osmotic shock
oz HAS Hanks' balanced salt solution(HBSS,
Sigma)2. 2 33 YAMHF A H¥F o 7% anhydrous
glycerolo} 3¢ HBSSE 58 802 713t 429
A 2085 AT § 450gol M 1027 A4 F 43
d& AANGD. AHE FYFol oA 5 §FY
HBSSE #7}38led enhanced glycerol osmotic shock¥}H
02 £¥AN F $8HA ¥ HELYG YL E AA
7] 93] 450golA 1027 28] 3 820g9A 1083
% 23] 4AE 4FAE 35T oE 8500g94 208
7+ 94l (Type 16 rotor, Beckman)3 ¥ 454 vjgjn
AHE& PBS(pH 7.2)2 33] Y4AHAG F PBSE Ff

A7 AEOM #9122 AL4-359i ).

272l endoerythrocytic merozoite(CEOM) 2| &
2l ¥ YL MASPH O 2 plated] A ufFe H2RH
& 450X Goll A 1082 gA% F HAg g7oe 23
3t AEOM ¥2jdlA ¢t 22 Wy oz HAlsted CEOM
gho2 AL

HjLF2H exoerythrocytic merozoite(CEEM)S| £2|
% SAMA : James B9 Wl w2t CO, incubatoro) A
#¥32 pheE COyt AYHEE #7198 vaccum
2, 37T incubatorol| A} 24A]7F v kgt
F 57942 conical tubed} &7 450g9A 1027 ¢
A g O 4ZAE G2 wbeol] $4 820g9A 108
M4 28] A4 F A5 A4S st 8500g oA 208
A F A4S vEln JHELS PBS(pH 7.2)2
33 9443 ¥ PBSE H{A|A CEEM $d o2 ALg
At

SDS-PAGE : Sambrook &™¢] el u}z} discon-
tinuous buffer system& ©]-§38}] 6~15% seperating gel, 5%
stacking gel®} Ae) 2 AME-3lo A7) G FS A AT

Z+ 9L 2xSDS/sample buffer(200mM Tris HC,
pH 6.8, 10% p-mercaptoethanol, 4% SDS, 0.1% bro-
mophenol blue)2 100TAM 287 2alste Al&8 4
ok A1 EL 15T A 20mAR 12417 A A8 T gel&
30% methanol#} 10% acetic acid7} #-F¥ A YA
1717t 23 % ¥ Coomassie brilliant blue G(Sigma)Z ¢
Aatg on £ standard marker(MW-SDS-200, Sig-
ma)E ¥Z0 8 3o 251

Immunoblot : SDS-PAGEE AA|@ ¥ electrotransfer
(TE 52X, Hoeffer)Z AM-3}od 47T, 1.0AYA electrotransfer
bufferg 2A]7k%¢}t nitrocellulose paper(millipore, ©] 3}
NCPg} &)ol o]HAZc}. o]&® NCPE 3% bovine
serum albumin(BSA, Sigma)o] #F¥ 0.05% Tween-
10mM Tris buffered saline(TTBS, pH 7.5)d) 3 A|A
37To A 127 B 4TolA 18A12HE<t A A3 2183t
WA blocking3d} 3 ch.

o7]o] %& TTBSE 1/2002 5)4{38}e] 0.2ml/cm’®)
52 7bska 37CAHA 1A 73A17 § TTBSE 33
A8 AHaYct. 29 gg conjugate(horse radish perox-
idase labelled rabbit anti-dog IgG, KPL)E TTBS-3% BSAZ
1/50002 843t 37T o)A 1A whg-Aj2] g TTBS
2 33 A AlFsgid.

desiccatordl] @&
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L4714 & sodium acetate buffer [pH 5.2, 0.022% 3-  protien double labeling kit(Bochringer Mannheim)S A}
amino-9-ethylcarbazol (AEC)$} 0.03% H,0,%-418 A& sho] ZAMSQ )
3o 15-3083 AN A 47t Jed & FF52
A A st 8h3-& FAAZ 2 1}

T A FL prestained standard marker(Gibco BRLYE A
&3te] 34892 merozoite 2] SDS-PAGE £3 MASP sfoll 2|8t uix|Y B gibsoniel Z4A :
% plycoprotein(gp)¢] A 7= digoxigenin glycan/  RPMI 16409} 3%9] ujx] 2 MASPo| A} 43ta] B gib-

Table 1. Percent of parasitized erythrocytes of B. gibsoni in red blood cell cultured with different media by MASP

Days after incubation
1 2 3 4 5 6 7 8 9 10 11 12 13
RPMI 1640 *11 23 31 5.6 4.8 7.6 9.3 142 85 9.1 127 107 107
M199-HBSS 1.0 3.0 32 2.7 35 32 4.0 38 26 31 45 32 45
MEM-EBSS 1.1 24 37 5.4 25 4.0 34 43 7.2 6.0 7.7 5.8 92
a-MEM 1.0 25 31 48 4.6 54 5.0 114 7.1 47 7.6 89 12.5

Medium

HBSS : Hank's balanced salt solution, EBSS ; Earle's balanced salt solution
* : Percent of parasitized erythrocytes(PPE)

Table 2. Antibody titers in sera and detection of B gibsoni in red blood cells collected from dogs

Antibody Parasites Antibody Parasites
Dog No. titers by Dog No. titers by
IFA DILM MASP IFA DLM MASP
1 2048 - + 19
2 512 + + 20 1024 + +
3 128 + + 21 1024 + +
4 1024 + + 22
5 2048 + - 23 2048 - +
6 - + 24 2048
7 512 - - 25 1024 + +
8 1024 + + 26
9 - - 27 512 + +
10 2048 + + 28 2048
11 - 29 - -
12 30 1024 - +
13 - 31
14 1024 - + 32 1024 -
15 2048 + + 33
16 512 + + 34 - - -
17 - - - 35
18 - - + 36

% IFA test indicated that titer { 64 was negative, titer > 64 was positive
+ : parasite detected, - : parasite not detected
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somi®] AP FAHE ZAG JFL& Table 1949}
Z+o] RPMI 164004 = vjors 8U o] PPE: 14.2%2
peakE YEMSIE 1% REE 47 ZAsg o 13Y
AAAE 8.5-10.7%¢] ¥2d %& PPEE {734}
M1999} MEMolAl& F44e] olF EFdgon, o
MEMoJA & % 8UAo) PPE7} 114%2 YEHAS &
A3 stk AEE By

OlI7HZ HE B gibsoniel Al £a| : oF7H(F
) 36Fol A AHE Fhx} Aol djste] IFA, DIM %
MASP sjoF o] €| B gibsonis] YRS v 1w ZAMG
A& Table 2049} 20] 365 [FAGAE 205(56%),
DLMo|AE 12%(33.3%) a2lz MASP #j¥olse
175(47.2%)7F ¥/do1Ath. IFAS] A 2057% 15F
(75%)914 283 DLM®] 4] 125F 115(92%)1 M
MASP wjdyj o2 938 B2l + it

SDS-PAGEOIA merozoite Ea2 £&4A : I3y
e} T4 B3 AEOM 93 AFdelo &
23 CEOM 4% 2 CEEM 3% SDS-PAGEs 1
+444¢ @ vt Fig 1o 49} o] AEOM 39(Lane
2)9 4 & 130, 120, 97.4, 92, 80, 52, 50, 42, 36, 30 %
29 KDa & 117)9] gdE o] &=t CEOM 34
(Lanc 4)2 AEOM #4913} A9 FA E8E& Yehid
o1} AEOMol|A #2 =2 ¢t 140 KDa ¥ 8 o] #3
k. @H CEEM #4(Lane 3)& % 20749 #§o]
#35 o CEOM F9kut) B2 £38 F 140, 120, 114,
105, 96, 93, 92, 80, 60, 52, 50, 38, 36 ,30, 24, 18.5 &
16 KDa §o] @&t}

ImmunoblotolAl merozoite &gle] EEA : 937
QA Ao A ZEF 9FA o AL A3 st TFAYA
20481909 FA71E JEh = €3 02 immunoblotd 2
3} merozoite g2 EE AL Fig 29)A ¢} Zo] AEOM
9)(Lane 2~4)7} CEOM &¢)(Lane 10~12)9) A& $A
& Y4E Jero] o 1579 28o] #EHUEH o]
S 130, 120, 80, 60, 52, 50, 42, 30, 29, 185 2 16
KDa #-9dj7} §3l0] 2=t CEEM #¢(Lane 7~
9)llAE oF 21708 Ego] BAHAEY °lEF 140,
120, 96, 92, 85, 80, 76, 60, 52, 50, 37, 30, 24, 16 2 15
KDa o] 8 Zddgct. 28y 7} 49 £ A}
£3 FA%(20~40pl)0] w2 F ] Aole AT

B A& N A& ¥ el B gibsoniE <)
2N F A2 A E3L immunoblorgt A3}

Gl
LN
=

Fig 3dA ¢} o] #4Y 15 A= Fdi7t 3454 4t
o1} 3FA(Lane 29} 6)FE T #EAH7] A3l 1654
(Lane 49} 8)7H4] w29 £l BARl] Szt ¥4
Hth 291 vjAAEE o] YA FHF 187)
E#(Lane 11)7h4] 9] o7t 22 2 + dged 53
93 KDa#} 52 KDa®] o ME whgato] ofstA o
2

ol H2ZRE MHAT AF IFAGH S Yl 559
3 & A5t immumoblotdt A3} Fig 49149} 2
o] AFAFNNAN AL FHo VA FUF F9n)
€ BEE 7 AU oY /A @t 29 KDas] 2¥o] 7
3HA w3l AR AU 28y diminazene aceturate
(7mg/kg, IM)& T3t Mag 2N Ao g
%} (Fig 5)& A2 38kA 4L 7| 8H 9 uhg-An & Apo)s}
AN}

B gibsoni$] merozoited} o)A glylcoprotein®] o
55 Mg A} Fig 6941} o] 105, 60 58, 36, 30
2 29 KDad] Y& sugar group {8tz =
glycoproteino] 1 2.9 gpl05= CEOM3} oA gt 235
AT gp29e AAF O HEHA 43k

&

Levy$} Ristic®'ol] ©]8}<] B bovise] MASP %] ®.3
BF vpHAlole} AlFFhy wjgre 2A BAEH 9
Y AT AL FAYANAE o] 47 5 A
At

o] AFAE MASP vjFH& o] &3t} B gibsoniE
AdaM Y FE¥ F dEUE HEHD im-
munoblotE o]-§3}e] Wi Ffa 453d kAl
EA4E HEele o] Y& A o] & £ YA E
ZAFH T

up Ajofe] MASP sk M= o7k wj2]7} ALE-5]
I glou o] Aol RPMI 1640, M199, MEM 2 a-
MEM& o] &3 B gibsoni®) WjAd Az RPMI 16409)
A i} 8Y4A o PPE7} 14.2%0] =23te] 71 & F2
A UeERRG o] RPMI 1640004 uj%F 7d#o)
PPE7} &3 9.5%0) 23} gthe B 113 Onishi %9 &
TFAZe} v %At

Murase 5'°& o-MEM¢] MASP wjo o)A B gibsoni

o AZH g AT vt wfg 893t 9UA PPE

a
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7t H 3 4.0% =239ty B usigoy A S A
oA o-MEMo A vj<k 8UA o} 11.4%¢] PPEE U}
BolM 259 JAPE Folz} AU

&3 Thomford 5*& MASP #jo}s] 0 2 Alute] 44
8 bighorn sheep®} mule decrol 4| %% 2 Babesia spp.
& £23tA o] MPPY ol§ 54 L 9 v Y
Rodrguez 5*& MASP #j%}9d] o3 B bovis®] cloning
L2 HAFERRH AH B bovisE B3l guldo
EAMED QE 294 B8 AFUEY A7 n)g
+ A%E F Az 9ok £§ Holman 572 484
S8 B caballi] 98 T XFFHE HAs7) 94
A BAHEA zAksk MASP wlge AAdA & 1053
CFo| A 3%, TFAol X 75 18] MASP uj%ol A 457}
Yo BA o] MASP Wi E B caballid] Wby og
F&3ttta Ak A2 9 APAME gAYy &
A AAG B4zt Yoz IFAS} DLMO.E B gib-
soni YA FE ZASH T FA o] MASP Hj9Fg & A
A3} [FAY FA M 75% 18] 2 DLMS %A das
92%9 ALY BYO2A RPMI 1640 o) 8%
MASP Hj¥H 2 <59 Fggdoz By B gibsonis
AY Feldted ¢ 44 Ao A4 5 9l
U3 Azkect 285 IFAS) A 42 /47 MASP b)
FolA FAHOZ, IFAC|A P49 A7} MASP o]
A $40 A4= B0 E, AAE FH47)1 A7)
A AAY Aoz AZEe F34x ojn] YFo] 28+
Aol Atetdl Zeetn AZsolzt. £% DLMeA
AU AR Mgl oz et A4E A%
T © o] DLM zAle] dyoletn & 4 gt}

o] 4¥elA CEEM #4919 F93 23& 140, 120,
114, 105, 96, 93, 92, 80, 52, 50, 38, 36, 30, 24, 18.5 &
16 KDa §-0]1 =4 o] Adachi 50 B gibsoni2] SDS-
PAGES|A B2 919 2843 A9 wssittn A
Ztgty. 28l AEOM 43l CEOM 3¢9 SDS-
PAGEd| M9 £84& A9 Hstglo} CEOM 84
o A #2E 140 KDa& AEOM o)A = BaE]x ¢
sten CEEM %93 AEOM 8919 SDS-PAGE|A <]
FE3 v mo A 4zhe} Zojr} #AEH Y= CEEM &
YA E 97.4 KDao] B#E A 9437 AEOM 3ol A
T 114, 96, 60 5! 38 KDao] #2532 Rgir}. o) &9

AN BEHA @ 2o gt 202 o FEH
oF & Roz Azkdr.

=

A 52 75 E0A ReF B gibsoni Yol o
immunoblotg A Alale} 20, 46, 54, 61.5, 84 T 100
KDao| A 242} 1744 9] £-8o] P4 o] & 774 28g
A% ¢ ANt Bk Az Fo Agelqe
AEOM 494 130, 120, 80, 60, 52, 50, 42, 30, 29,
18.5 % 16 KDa § % 157)9) ¥ 8o] B3t = Q=d o)=
SDS-PAGEA} ) 5> 10% monogel& Al&3tg o1} A
2 59 Aol A 6~15% linear gradient gel& AL-&-8%
7) jE B8 B £¥E 33 5+ vy 42
t}. Adachi £%¢ anti-erythrocyte membrane 34 & u}3)
7] A3 B4 HEF ol A3l immunoblotdt 23}
90, 65, 61, 63, 55, 50, 48, 46, 42, 33 2 30 KDa £ o]
BEHATGL B2 v Yok o)E BYF AR 59 A
M vehd 23 dAse Ax FREdod 39
HErdA HEE7F BAHA F= A0 Ho} e
T dAE ygEc.

20 RN Fh DR NE zte Wol2
BEE 5 YA 2 ol B¥E ¢ S Aou Rid-
dles 52 i A|o}Z 37]7h g5t H§hAlo] okaty
= (=

Exoerythrocytic merozoite$} endoerythrocytic merozoite
99 n|welx 37, 24 2 15 KDa& exoerythrocytic
merozoite FPNMT 1287 42 KDax} 29 KDal en-
doerythrocytic merozoite Hgloll A ut ARE T}, B gibsonio)
exoerythrocytic merozoitet= erythrocyteE AYE o sur-
face coatE Bdte} YT Y2 FPHE Ao By
A2.5*7, B bovis= MASP Wjokol A wjx) A3 aZof o}
F9] Bojgdo] 2Ettn HuEo]*B= ulg} o
AAF 59 A8 A exoerythrocytic merozoited) A o3
HAUE $UEHL surface coat proteind] YREY Hoz
zaEn.

8 NAHEE AF3RY A dHANE 58 93
KDa3} 52 KDa®] gHitj7} whg-Ato] kgt o] H)
ol AqAEd A Y& vlHke o237 BA7} %
£ Ao2 A2t5)m* diminazene aceturate 2 X 2§ 7+ 7}
oA A Py wheAre xasiA e e Fyu
43 & Zo)7} gle AL = Mo} diminazene aceturate™
Bz go] 9L vX)A] G o Pz

B gibsoni merozoite®] SDS-PAGEE &% 105, 60 58,
36, 30 2 29 KDa®3¥& sodium metaperoxidate ox-
idationol| 4] sugar groupo] A8t Y& HRoF waA
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u} o]& B8 glycoprotein®. 2 AzZtelt}, 3] gp29t
CEEMoj At B3 =3, gpl05e CEOMo AT #d
H3itt. o|E glycoprotein®] sugar groupd] g HLUH
42 goz o dFFojol & HAlgn AZHEc

ol ol Mgl Zro] RPMI 1640 ©] &3 MASP ¥ g2
B gibsoniE ZHA¥ Y2 RE A #¥ F gl A
P2 f431n, MASP WG ¥4 AL <F
8 Y v wdie & Apol7t fle HoZ n]Fojro}
B gibsoi +H Y A& MASPH o 2 A Y Ao]A] o el &}
of Mg PPz A4  AS ¥ o A i
Aotge] gy Midx de ]88 F I AeE
Azteot.

4 £

MASP wjg& o]83te] B gibsoniE AE# YA
AREY & 5 JEAY Hed S PES} L okge WY
F3 s FAEAE immunoblotZ I3k wjYg
i 9% F99 54 #3U FA9 o] FeL A
Do) o] &% F JEAE ZABIGEY v e g 4

& A

1. MASP s]F ol 4] B gibsoni= RPMI 1640842 o] A
M F& FA4E YeERT

2. of9] JRellM AHF 365 YA FHE IFAS%
DIMS 2 Yd8E ZAlsta MASP Wj%o 2 B gib-
soni #2)& A=¥ A7 [FAY FAQ 205F 155(75%)
oA z18]1 DLMS] ¥4Ql 125F 11F(92%)0l 4 €%
o] #2]sI% 3 MASP i3 g2 B gibsoni & FHEROR
AF¢ ALYt o8 F A FL oA

3. A3 HolA E2 T AEOM F43} A ol
A 22§ CEOM 3¢ 2 CEEM 34-& SDS-PAGE)
A EY4E B¢ v AEOM LA o 1149 &
QB Yo] BB oM 130, 120, 974, 92, 80, 52, 50,
42, 36, 30 2 29 KDa 5o 8% £o|g 1, CEOM
892 AEOM #4943 A9 fAH &8 veuidith
CEEM F41& 9F 20719] £§eo] #&=o] CEOM &4
1ot g o] AHACH FF £ 140, 120,
114, 105, 96, 93, 92, 80, 60, 52, 50, 38, 36 ,30, 24, 18.
59 16 KDa ¥ ¢]qith

4. ImmunoblotojA] 3¢ thelz R AL AEOMI}
CEOM #4d A= 15719 A 284E& Yehidie
Z9% g9 130, 120, 80, 60, 52, 50, 42, 30, 29,
18.5 ¥ 16 KDa 5 ©|3it}. CEEM #daAE o 217
o] E3o] FAHYT 140, 120, 96, 92, 85, 80, 76, 60,
52, 50, 37, 30, 24, 16 ¥ 15 KDa Fo| & Fdiyc}.

5. AFZAMNME 4 3FARE YA So] F
A7t #3s7] AFAsHn 18/H9A7A L7t &
gk v ATFANY A AM e 53] 93
KDa3} 52 KDa®] g o)z} vh-g-3o] eFatgict.

6. RN Y A WA ATAENS 22 F
L& et o™ fAfel mekdE 26 KDad] #o]
A wgatE A ST

7. 9 3AEE A & 7foll 1F#IAZ) F diminazene
aceturate(7mg/kg, IM)E Foiste] X 7je RS
A& AgdA & A & Aozt i

8. B gibsoni®] 3YEAF 105, 60-58, 36, 30 L 29
KDa$) 3¢ glycoprotein A 0|31t}

Legends for figures

Fig 1. SDS-PAGE patterns in merozoite antigen of B gibsoni derived from animal and MASP culture.

Lane 1 : Molecular weight marker{ MW-SDS-200, Sigma)

Lane 2 : AEOM antigen derived from animal
Lane 3 : CEEM antigen derived from culture
Lane 4 : CEOM antigen derived from culture
Lane 5 : Normal dog RBC as control

Fig 2. Immunoblot analysis of merozoite antigen of B gibsoni derived from animal and MASP culture.

Lane 1 : Molecular weight marker(MW-SDS-200, Sigma)

Lane 2 : AEOM antigen derived from animal ; 20pl
Lane 3 : AEOM antigen derived from animal ; 30pl
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Lane 4 : AEOM antigen derived from animal ; 40pl
Lane 5 : Normal dog RBC treated with glycerol as control
Lane 6 : Normal dog RBC as control
Lane 7 : CEEM antigen derived from culture ; 20p
Lane 8 : CEEM antigen derived from culture ; 30
Lane 9 : CEEM antigen derived from culture ; 40p
Lane 10 : CEOM antigen derived from culture ; 20
Lane 11 : CEOM antigen derived from culture ; 30ul
Lane 12 : CEOM antigen derived from culture ; 40pl

Fig 3. Immunoblot analysis of CEEM antigen by serum from experimentally infected dog.
Lane 1, 2, 3, 4 : serum from splenectomized dog 1, 3, 9, 16 weeks after inoculation, respectively
Lane 5, 6, 7, 8 : serum from intact dog 1, 3, 9, 16 weeks after inoculation, respectively
Lane 9 : serum splenectomized dog 5 months after inoculation
Lane 10 : serum splenectomized dog 9 months after inoculation
Lane 11 : serum splenectomized dog 18 months after inoculation

Fig 4. Immunoblot analysis of CEEM and CEOM antigens by serum from field dog serum.

© lane 1,2, 3,4,5: CEEM antigen

Lane 6,7, 8,9, 10 : CEOM antigen

Fig 5. Immunoblot analysis of CEEM antigen by serum from dog treated with diminazene aceturate.
Lane 1 : serum 5 week after. inoculation
Lane 2 : serum 7 week after inoculation
Lane 3 : serum 14 weck after inoculation

Fig 6. Identification of glycan from merozoite antigens of B gibsoni by sodium metaperoxidate oxidation.
Lane 1 : Molecular weight marker(MW-SDS-200, Sigma)
Lane 2 : AEOM antigen derived from animal
Lane 3 : CEEM antigen derived from culture
Lane 4 : CEOM antigen derived from culture
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