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CKPEBFENEHMEENSTREL B oz, 51T, 2D Bbovis DEH
ERMELZAVEZ =A% T, Brodhaini & & U B.bigemina @ in vitro [
& HEMBEENTREL Ao [91], ZOME. REF—TSRaBALDL
Nz, CRICEXBEOEEREERLGCEENLET, FROEEN
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FIEIEPBS TIONMA.3EEZRLEZE. RLFTFOHF—EEZH 2
RfikzHE., SSHICERT 60 PHMRESER, RIGE €8
5 PVDF [E(E PBS T 104 . 3E%EHE L%, DABEKIZE L.
R, BBKICBELTREZ2BLESE =,

H OB
1) prasitemia O # B
200 KB RV 400 RBEERZTNETNAXICERBLEZES S,
BLEAXOREOLDICEEZ 24BBICHTAICHEENROON
e, EBICEELR, LAL. 200 REBHREEBBLLA XIS
FWTIE30BEICHERRABELEL .34 BB IC 4.4% O parasitemia
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ERLI-E. BELE, —A. 400 REBEHRETEELZAXTIE 34
BERRICRBEAHBLLZN, M5 LG <CREBELE, ChIC
MUXAHERBLASRCHERE 2 BE LY BB LIk, AH
L. 14 HBIZIX 20% D parasitemia &>, TDH. ERITHR A
CEL L. A XIEEEBELE (E6) ,

2) PCY DD

PCV &, 200 RIBEEHKRZEBLZAXTEERAEMLE 34 8
BIZ—BHEIC30%EPPEVEZRLEN. TOR,. @E L, —
F A0 REBEREBEB LA XIZEBWTIE PCV A 40%LL FIZHE 4
THRERFGEDM > LB L. KSBHEEIEL /24 X TIE prasitemia
DEMITE>T PCVIFEFELCHEHLL, 16 BEMDS 32 BEETIZE
10%azZxL7E= (A7),

3) RBEDHR

AOCULEDHERIIRDHRZEIEEL f- 4 X T prasitemia O & L B #
T—HLTT7TEHMBEOOALZN, 200 BL VT 400 R IEBHTER
LA XRICEBOAGEH -T2,

4) ko #B

200 KRB KV 400 RBEBEH/RZZTN TN AXICERELEEZ S, 8
HEBIZ# Bgibsoni MAEMNBHLA-%H., SERIcH&EBETLERL.
RERTED 60 HEF TIZ 20,480—40,960 8% R L 1=, Kol %
BELEERBEXRTHEERRREZERB LESALRAK. BEREC
[ B.gibsoni AN BOH LN BEBRRBEEEL-A4 RITHER,
RIEBOLEREMNELC, 26 BBIZ 81,920 %% RL. EBRETHET
RLCA@z#HFELE (H8) .
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5) EHFEDAOVA FREAEBICHT S RAEDOHKEN

A0V A4 FHR%E SDS-PAGE ME# & L . 400 RIEFBHREER 60
BEOmMEE I RAKE LTYTRE Y IOF VT EFo iR
ZB 9 ITR LTz, 400 RIBEEKRZHEEL -EEBR KX No.l(linel) &
No.2(line2) T l&. 22kDa. 29kDa. 38kDa. 50kDa. 62kDa. 78kDa &
U 127kDa D TEKD NV FHRBE DLz Ko (AEHK) THE
B Lz, BELEEBR(ne3)0mEPICEtRABLEMEBICRE
NRBH LT,

A

41 RXR®D B.gibsoni FEIE. RENBEOFMRKICB|ABEEIT 52 &
CE2THEIHABMEDERT. RENRTT XL SFRME TR MmE.
RE.REODEMBEETH D, LA > T, Bgibsoni IEEHKREED
VPFELTRHVLWTHERETHDIEVLSIBELDIBEIR.
prasitemia, BB L UVHHBOBEETHH IS LIZHS S,

SEOREBEMND., 200 KEBRKE A XICEET B & prasitemia (&
44%%F "L, —BEOEMZ5ERIT I ENMDTIFUOKELT
AWBICREBEEENF+HTHEIEERZ Tz, LH L. 400 KEEK
(X {2 & prasitemia M EF N FhH 0.01% & 04%EBOHOLINE-MN, B
IClEEGZ L. ENOHRB L EOBEREREIRDoAhANLA>z, 2D C
EMNDAORBEEREBETIIFUOBRLLTOBEILERHRERLICH
LTWLWREHBLE, —F., #RIEZFHROBERMEL., EERIC
20,480— 40,960 {E D H LN B.gibsoni AN BH O -, S BIT. 2D
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M. BB TRERRE. BELES X OMFPICYT
28 TOy hEICEYRBENETIEL 7RO AL K (22kDa i
5 127kDa) AMBH SNz, LEDHEM D 400 RVAA DV A b
HiZ. REHEELASORBEREASH LS ERBLME RS,

I. 8§20V AS FROREHHHR

B.gibsoni EKET 400 KB BEEI DA EITE>»TRLONIE
BEAO0VS I HOREFHIRZRHAT IO BEEHRTREL
FAX2BICHERTHERREZL. FROBERREESA XHNET
BEMERBROERGLVICREOHBZRAEL. . REZREZHE
Lt

ML H K

1. $t5 B.gibsoni

WEBEICEE | HICTEALELAMRETCAIZAVTHRAHE
BLTWAXS% (BEWK) FREFERBL =,
2. RER

FIMEKZRAWVT 400 KA EEL - Bgibsoni BEEAD YV A F
B (BEADVA MK ZRERELTERL =,
3. R X

FE2HITRAVWEBEADOYVA MZEBLEAX 2EHEZRE
BELTHWLWE, BRHRELTE—SJTILR1IE, M 2BEE2FEAL
o CNOEDAREETHERBNICOERELHMBERANAKET
B.gibsoni HADBREZEREL ., FORPITRBEZEOLRN L&
BRBELELTLWAWVWI EERELE,
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4. MBRE
BRRXIEVHELATRABRLATETER 2222CTOEH
FTHERS—CIC BT OREL. BE Fvs 7 — F&KEK
z1B1EE5 X,

5. REAKREHEBRE
RICHRERAEERBERLEOBMELZRL . REH 2HEHESHEE

ARYVA bk Ix10°EE (0.6ml) ZEHARAICEESR 60 BBITKI#%

X1 AR THBEREFTo, AKICHBE 2HEICLEREZOKRS

BREEBEL,

6. BREHB &L A X
BHEEAOVS FEOREHHINRZHNET S0, RERER

DEBOHBERRESA XN RT AL ZBORRGELVITREDH#

BEAELE, £ 8#ZEX0OOLFPICRARNFEOLEOTHITHT

ZRERAKNEESIN TS M%E SDS-PAGE(Sodium dodecylsulfate

RYTOULT S FERKEE) EVITRE3 TRy TFa v TFE%:

AT L, ERPMEERE®ROBMH. RERFR40BHEL

L=,

D mMEHRE: ERXMSRAICHME Iml B L=, HEBRH
[ EDTA2KZRAWVWR, COMBZRAVTEMEETPCV ZRIE
B, FAPEENREBHRELREZHEHLFMRK 1,000 @hDHRLEM
R ZE R L. prasitemia ZEH L =,

@ KE: - ER0. BFRERHTERBRZAEL -,

® $i B.gibsoni MARMDORTE: 4BBEICERBERHLD 3ml #iF M
L. B0REZ#MBFZHERNL., MiERARAEZCRAEABZRAEL
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T:o
BREAZETE2HILEARTH D,

#w R

1. A0V A ¥ D prasitemia, PCV fE, KRS L UH Kl
O #B

FHEEADVS FPHREBR.FRREZNETN 0.01%& 0.4%D KM
KiIcEOLhEN, TOHR. ESCICEREL, EOOERGEDES
FERIETESO oG-z (K 6,7) o

B.gibsoni ik (ZEEEZ S BEHMSRH LN, 60 B BHITIX 20,480
ExRL=(E 8.

2. WERERLHEO prasitemia, PCVE., GBS LI URAEMOHR

1) prasitemia O H B

WEEEHLD prasitemia DEBZR 10 TR LTz, REFHF D No.2
(£ 13—29 BE £ T 0.1-1.2%®D & L\ prasitemia #R L =% . 35 B H
MLEELE, —A No.l & No.2 &Y % prasitemia B E <. 20-30
HEET 24%THoz, ABRBEHREBERER 2 BEMNM L RXRHME
FICHERNAERL., TORBBITHEML., 10.7%DESEZRL.,
Bk 27 BE T 5%LL LD F L prasitemia R L =,

2) PCY DR

REBREEZDODPCVOEBEZH IIICRLE, XBHETEHIKERSE
mh D PCVARBEDLL, RIEPCVIO%NERL. 16 BENL 36 BB &
T 20%LLFTOEBENVETHEBL., ERETHED 21%EEBWMETH -
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2o —H. BEHE No2[E 20 BEMSHEA L. 30 HEIZRIEE 32%
ZRLEN, TOHABFICEAREL.34 BEIZE 41%& R LIz —7
No.ll 22 BEA D PCVAETF L, 28 BB ICRIEE 28%% R L 1
‘. @EL. EEBRTHICIT40%UELEZTRLE,

3)) KEDO#R

KEDHEBEZE 12 TRLEz, IBHTEADY A FAHELT
W3 6-29 BIZKBRIRODOLEDA, REBTEHERIZHOLE
Motz

4) KO #B

MAMOEBIR 3ICFR L, RERERITIE 20,480 2R L
FREHORKMEEIREREZSSICERL. 81,20 508 LV ik
ffiERLE, BRHEIRBERLAAABICREENLA LR L. RBET
BICEREHLRAZORAKEZERL .

VA
SEEILHTRABREZEICEI > T AXITHLTHEEENG L.,
N, REFRUEMNH D Bgibsoni DFEHRNEHTE R, COEE
CHKREBARIIHLTHEEEL G, TOREHBHRIT. HBREIC
HLTHREOEBZMBL. SHICERBIUEDLIRMLE, F
E.COBHEHREIL>OAAVASA MEDIFUODOESICEFEDB
BTERKZERET . BHICL-THEHFLZITo-TWLWDAEH, BN
FHEEDIANVANBATHERENDPG . REAEIRELTL
BEWSEFAPHIRE.BHEARVASAMREEDIFLELTEH
NRTIHERALEBEICE. RFICAVWEESIEAD VA FHRAERKIC
BEL.REXDPXY VT ELIRRELNSHSILD. ETVIF VL&
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LTOERIEFREMBICBRESNE S,
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E3H FEEAR (BELEHR-B—TOE4 52 kVRE A
Ov4 FRE) 085k EY R
EEMICEBETARBLAD YA FRERBL. COBRDET Y
FUELTOMRBERHLIEE. CORICHEBEBICE 3EER
B, BORERENRERT CLMBOMIT Ao, LML, &
THFLELTHRETABA. BEAODY A FARMBOSAICER
FACENABEENBDT. REROB VTR ELAREABL, 2

DREGEHEERET LI,
FEROFFEIDIFLOELTRAARBDY A FPIRFIZ K DR
BED S Fo. ADVA MIBICLBRBERLETIF U B & UH A
R A PRI LA EERLET S F OO IEEREL DN D, 2O
T ATHEIC LT REMICMET AEEA D VA RO
HIZHY L. FRECRRCAN REMKBIZRRT 5 & A TH
B0 T. COBRERND LEEORETAbSE. AOVA K
ZOLOEBRFORMASAEL. B—TOELFSS b TREL
LEREE BB LA RN TSRO BRI E £ B E
BOLTHEEENL BEEARCEELLE . REBEEFL.
INENOREHENRERE L,

HHEAE
1. #t 3 B.gibsoni
RRITE | ICTHEALE-EMRAETCHBREA X TRAHIZEL
TWAHXoH% (BAFEKR) ZERL=,
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2. B.gibsoni ¥ & #%
HEIHCTHEHLE 400 KBEEKRZEAL =,
3 ARMFE, BEES & VA XFORE
FE1HILERABEOLOZEFERL =,
4. KEEEIA
EEAEEEIHI. 3LEAKRICTo N, BEEBHE 12well
OF7L—F 2ml/well) MSEF 10ecmDPry—LICEX. 2D
¥y — L IZ prasitemia BN 2% DB FERLEFORK E 20ml § 25 F
LTHEEZRBLE, Dv—LIE 5%C0,. 37CTHEEL. BHEE
#E 10ml DXL, prasitemia ZHEH LTz, 3HEZELICTSED
Sxy—LUMSEIRL = FMBKED prasitemia EFRMBHBEEE L 1=
#. 2,500rpm T 10 pEEOL, EFREKXBHFMEK ZH < IZE IR
LEcBYA4BEDOS y— L oERLEZFERBEEHRMBRICHERM
Kk &E A . prasitemia A 1~2%ICH DK IAEL., FOERDZHKE
BEMNY 10%ITEd&3104XMFEM RPMIL640 HEHFEREZMA .
200ml T2 NREOCy—LICHELL, BRLAEBELFTREER
BET-20CICHRERFELRZ, ARV A MELUTOKFETIHRMDMEBREEM
baEEL =,

5. AFIEROER

) EELFPOTBAERFOER
20CICHEBELTEFLELFREELER 200ml ZRMEL.

8,000rpm., 15 AMEL L. LFEKRZMRSEBESR (10kDa) T 50ml
CEEER. COEBBERERZEK 300ml T 1 H, SHITEBERIEK

300ml © 1 @, %% L 4ml CEBLE.CORBHEELFERD
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B.gibsoni MBAREIX. Y ILAZXBRBRZAVTRELEEC S, &
# B.gibsoni UM E (BMIEHENLRAEM 40,960 &) I LT 8FED A
FERLE (B 14) , REEELEBEEEREET-80CLREL
2o TEIOEEZEXRXBRIET § F2RLEERBEELFRNE
4ml & L =,

2) AO0YVA FPREFKAROMER
EHEADY A FPRBREMBRBERE (A QYA+ I1x10' BK) %
2000rpm T, 10 HEDL.EEOHRMERICK L T, pH7.65 D F M
buffer (0.83%IEILT7 VE=Y L - FYRBEHRK) # 1I0EEMX.
BREREAML B0 NMERICHEL#£.1500rpm. 10 2 E&ED L 1=,
RIZ, EFZEWPL. 5122 % 8000rpm. 15 HfEAED L =&,
EEZENL.AEBEKTSm ICHBELE.COBATHRRTHE
BRIl ZRASAFITSRICERLER, FLTHEEL, 1,000 &
THBL. ADVA PMEMATAOY A FOEREEHE L,
COMBIZB-TRAEASIV PV EREBEEMN 0.0125%I2H8 B3 &5
ZHAML. 4CT 3 HEBELTARY A bE2FREFEIELE, FiFik
ZoADY A FELEERIERT 8000rpm, 15 M T3IE%EHEL. B
TREFSH FVEREL, AV L 2.5x100° BEICEEEEK
EMA 4ml ICHBLEZILIOZFFLABR VS MREL.CODEZE
TEOEEELE L,
6. ftE X
IBARDE—T LR THEZERALE.CWDoDA X EETERE
BICMBERELZREL., FORFICFEHROBREANAGTVWI LEEX LA
WHETHRL, £, BIERXRAKE T B.gibsoni AN IEE
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THDHDETHRL -,
7. ERIE
AXEEDHERETRAREMAEETER 22E2COEHT
THBERY—CIC1BET ODNEBEL. B Fy Y 79— FEKEKE
1TRE1ERE5R I,
8. 7anNy b
Quil A (Purified saponin lyophilized) ( Superfos Bilsector ®,
Denmark) ZERAL =,
9. REFEELHERRE
RAIICERBEFEERBEREOBMEZRLE EELBFRERH 2 5
FEELFRE .4m1 [Z QuilA (0.5mg) #MAFH+ D% 208 H EIC
3E., FHERTICKELTRELE, FEEAQVA MRRAEH
2EARRTFIL AR Y A MR 4ml (2.5x10'° {8) IZ QuilA (0.5mg) %
MAI-EL£OZ200BHEIC3@, bl FFLADV S FRRE
BMTT7EABEICIE, BHETICEELTRELR, XBHEOR 1
BEICIE 4ml DA EEEKIZ QuilA 0.5smg ZEALE-H4 0% 2086
FC3E.EHETICHESLE. CAoREREIIBDEORER 68
BEICKAH 2xI0° AR THERREZIT oz, AFICHEED 2H
EQUIAEBR 1BIZHIREORSHKRZEREL =,
10, REHEB EAE
FEERFAEZEBICLIREBREZHET SO, EEROFER
ODHBERREAINFTEN - ZROBELGLVICREDOHB TN
ELf, . @EX0MEPICRARREOLEOBTIZHT IR
MANEEESh TS M % SDS-PAGE (Sodium dodecylsulfate 7R 1)
TOULTZIRERKBR) EVIREYTOYTF AV TEERL
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THRELE.RBEHNHETAER M WBRERFERIOBAMEL 2,

D mMEHRE: ERAASBECOEE Iml FTORML . HE
E#l L EDTA 2K Z#RAWE . COmMBE*AWVWTEMEEXTPCV E
ZHER, FLYLEMBEKRERZTERLAFME 1,000 BF D
B xR L. prasitemia #FHHE L =,

@ #HE:EBH. EFHRERITEBRBEZRAEL =,

@ i B.gibsoni PUIKEDRE : 4 BB EIZEBRKHM S 3ml £iEMm
L. Z0REBEZ#OFZERL. BMERALRAKETRHAFAEZAEL
T=

BEICEE2HI LRAKOAFEZB WL,
@ SDS-page BLXUVIREZvIRywTF U FEk BELEHE
REBBLIUFREFLADYS FRRRERI LI EEER 68 B
BICHERLAEZMFEZABWLWT,. SDS-PAGE LD ITRAVTAY T+«
VTEREERBLI,

BEIZEIE2EH I ERKODAEZR W,

B R
1 REHAMDPO PCYVEIUVHREBEDOE L
FTEEAOVASA MRAER. BELENRKERS & U Quila

BEEXTCTEAEHNMEDPIC PCV BLUTRKRERICEREZEOOhGEL -
fzo £, TR, BRICHELEEEDO NG o T,
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2 HREEHULOZ L

FAEEAOQVS PAFRER., BRELBARERERS & T Quila
EBATE1~3HEORBO 2 BRICEESHETHIAMETIS
LoYNBOH A3~ 1B BICEEE L. BRERERS & U
QuIlA BEROBICELRH bhiEh ot

3. FEIEMRORBREHREHE

1) prasitemia D # B

prasitemia DEBEH 15 ITR Lz, EBH (QuiIAEERZEL)
TIHERIZ2BELYHEREL, 18-20 A B IZ 10%HT % @ parasitemia
ERL-E. RRAICETLEAERBRTHECREEE LA, 2,
FEEAQVA MPRAKAEETCEFAORPORAIGHBHEICEAN
TEC., 10-12 BEICHBL,I820 BEIZFhFh 3.2%L 4.5%0D
EEzRLEERALL, —BER&GLEA. 32BEMNSBUHBEL =,
— A BBELERREEBH CRERTABLAD VA M ARAERLRAK
CEAFTI1I0BEMSHIE L., No.l TIX 15 BEIZ 2.4%. No.2 TI&
LLEBC2BBIC33%DEREEZRLEREEL .

2) PCVODH#RE

PCV O#FHBZEE 16 [CRLfz. WEBE (QuilA BEXZSEL) T
THBELEERICEROER L ELITPCVERED LEBH . 16-30
BEIZATT 10%EDEWVWETHEB LR, RAICEELLEZN.E
BETHETIZE 2728 ETICLMIEBELENS . —A. FEF
A0V AS FRERERTIE, 16 BEET 45%MEDETHBL
2o FD# 1-4% & {E L) prasitemia TE DA MDH ST (PCVIEETL.
EFNEFN20%& 17%DEETR LIz, LAL. HEEFICEA, PCV I
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BEOMCHEMLEBRKTHICE NI TE4%ETEHELEZ.FRA
34 HEBUE. BUHIRLE No2 T 36%T&H 2 =,

LAl BEEBARRBERTRAELAOD A FARRER
BI#ICEREAN 13%DERTRDHLNFH . No.l TIXPCVIE30%ETF
B2 &EHE<EBEL. No.2 TH28BBIC26%DEXRLI-&R. A
AIC40%FETEHELE. BELERREEHO 2HEIERPEZ &
BLTRER.,. BRELHEBHBRIFTH - =,

3) KEDER

REOHBZEZH 17ICRL, BELEREEEBRSLIUTEIL
AOVA FRREEBREDICERIEBAPIIC 1~2 B, 40CULEDH
BHARBHoN, —F. HEREF (QIIAEBRZEL) THEHEROD
HIREMNE—VICTAhTT6~13BBERNBEH LNz,

4. TEHEEHRREBRRZORAKMEOHER

TEELRREBRAONAMOERZR 18 ITRL-, HELENR
RAREHTIE, THEOEEZ 2008 BICHhE@E 3205 & 640 5%
RL.2HBEEERII120FLEGY . CEBEERS S ITHAME
ERFL., MEBRLEE (HB) ITIX2560f & 5120 %2R L. K
BRERIZEZHICHAINILFE L, ERBTHEICE 81,920 &R L
Tz

— A . FFLEAOVAS PR REHEERLEBFRRAERICHA,
HAOLENEC, 2HEEBEEOHT SI0FEZRLEN., TO&NR
REEEEOCCTHEREBRONMAKEIEELFEIREERLER
RA#EOEZR L. RERLBEIRAKICHESIBRICER L =,

NEETEIRERLEZEABICRAPLERAL  EBERTEHICK
40,960 fEZ R L= . QUIAEBRXRELEHKRDOIEZRL =,
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5. ERFEOADVAS FaREBICHT A EDORT

ARV A FR%E SDS-PAGE DRMB L L., MREHOEER 68
AEQONEE I RAAELTHTIRALTOT 4 VT EFo iR
ZFERIVICRLEBELENREZHEEL -ER X No.1 & 2(Line2,3)
T I% 22kDa. 29kDa. 38kDa. 50kDa. 62kDa. 78kDa & & Uf 127kDa
DTEDNYEARBEOLONEZTEFRADVA PRETRELLR
BR K No.l &£ 2 (Lined,5)HRABHEDNY FARBHORE, T, K&
BEEBLEDNBBEOERRX No.l £ 2 (Line6,)TH 7XKDHEN
mH BNt

mE

EELTEHELNERFEAQY S P RFEEADQ VA MEELF
RICBEOONETEERE (BELENE) OXREHHDREEHKRE
LEHBR.AFEAOVAS MRESLIUBELFRERTRELEE
BRRICIET DA Bgibsoni iAAREOLONE-OT., WMREHIC
B.gibsoni KDHTHEREL, AoV bE&BM (PCV) OIMFIE
BrRURBOAEEEICLTRENHSRZRFLE, LIS
BUWAOYV A FOBBENHEEROBLENENEO DN, ElTIH
PRITHEBLLIIROOALDS, BELBENERTRELEFICRIRBY
bhtz U LOBEEID BELERFREBRVREFEADREZRL.
ReEHITBh, XKELEENTRT., FORBEOEANLGE L, BEN
BETHIENBEALMER >z, £z, BELEFERRER (TBEH
) OHEREMZE=HIC. CORREAXITEEL. Sonizfik
EFYIRA0 7Oy FETAHHLEER. AEKREBERICEDLL
% 22kDap 5 127kDa QRO A0V A FRFICH T 2K EREKG
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MAPEREINEIEML  BEEBFRRICEEELRAD VA M
BRETEENTWVWEIEMNBELMNELR -T2,
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I. B.gibsoni ¥s ¥ O 4k

B.gibsoni TIRERAA R OFMBIBREL EOMERMESC T
ERT. oIt ko THAEIS, AERBES - OEBBETS
HLTHY. FEAEDARTRIBEIET BA. BHAHICXERTE
BERLRCTAMEBOLN EERLEMBEE 5> T L5315 26,
32, 98]l, cOxHEE L TH o1E D Diminazene B & . 45 [C Diminazene
aceturate (Ganaseg®) I & BAMAADRT NS, KA. AH
EReEAEC . RIS E > THBAENE EDEERMNTRD DA
B EhBY . ENERTRE.EREESAMETH S (32, 48, 87,
88], Lt . Ganaseg FEEMETECHMEMEL, NEhELs
ot BE. BORBAMERT S UL HTA S 610BE L H
M0 HEREICEDARATOI TSR, BEiEHlTOAREE
HICEHECH B, C5 LESRERRT 51 Bgibsoni EIZHT
LN EOMEF RN RACBEL G o TR, R TH O NE
Bl HMET I FUOHMERLERTL S,
EMERROBTI I FVEETAMENRLEATLSOMR
TSYUTTHD . ITVFTRELLEISLIUHPOEARAIZIE T
ARAYA M. AOYS b, HAMFA FPEBEZERSE. T
N REAMAENMD L (o AR ESBT 3 EEhATL
B3, LENRSTEBEOIDIFUIZEZTOREEDOEWLNL 3 XX
 TOILFUREABNS. TS UTERNTEAMDE FER
CEASRABRMME (RADVAR) CHTHRBEICEY B2
EHELES EFABBABETI I FL . ANRATHET 50 R
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K (AOYVAF) T IREEREL. EFEATOREKDIETE
EMETEEICLIYEROERE L EEEREZEIMAY . EE
DENEMEELTHA~AOBLEOREEL B LENDRRD
REBETWHLYIERFBALTIIFY., WAATHERT H2EORIK
(HA RS R) IR TI2HREZELTHELIED LT, BREME
ZWREILEAERTOISYTOEEEZHELEL. DITKDETSUT
DIGHBEHLET ZEEBBELTIIFUOLGBETH H[28, 89],
TSUTIIFUvOHEEINTESHAMALREALEZRROD VA
FEREFEWNICAFLTSZILZEMELEZRARBY A FIITF
VDB ES[50], hDOBRERICEE>ARAY A MRS
#Bas LAFEFEI LT Plasmodium berghei D A RA VA F&ET IV F
ELTAVWRERDRIZHENBBHEEERETE . RETVR
EHORMBICBATZARAY S POEEZEIMHEIT LS L
MELMER =M, ARBYA MEin vitro IEENTES, TOD
HE. SROREHOBEBERMNSARAY A FEERL. D0 F 2
HEELETAEGELT . D9 FUoOREEEFELVWSBENLRHA
EIFEDHHE W, COZERRARBV A bREZAVEARAV A b
FEEDIFUOODEREZED TV LTRELGEE LG22, TD
%, BEEFHAIBRIBEFTOESICHEN. COFEZEALTIOM
EEERT AMEABEE SIS, EFMCRVWEREZRTRAFTRT
Sy PEBR (Plasmodium falciparum) O ARA YV A4 FORMEIZE D
5# 3 CSP H/E (CSP:circum sporozoite protein) [40, 52]1% ¥ A —
ZVUH L. ABEEBVEEBRAICSPAELA. EDTIFUHR
NEBELEN, WThIRAKFE, FHHROS TR ELELED
REEELAT. ERELRLOHRICEEFTF > TNSH[80], CD
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EBREZHEMCTHEEINEIIFUOORESAXRERSICALND I
OCSPHRAFHFTTEEVHHERESBLAT . AIFFTHOTED
BMTEAThIHEBEE VLN HERAROY A FOBRAERLIC
BFCoelETEST, D9FUvREZRAELHEORKRD YV A M,
FMB-BALTHE,. KT52LTHD, COMENERORE
I MNBELMICEN, SHIC, BRFERISUTOFAEADI A b
DHSABATEKELTEEST S EMNTREICE > [92]&h
5. XSUYFTITIFUOMBIRARAY S IV Fonb, ARY
A FHEBEEBUVEREBFFHIIFUOOMRICERANEMND &
2ot TDHR., BEAOQOVSA FONERBTNEREFIZOFE
FEVWTEAMIZCEHOATINA[E8, 59, 82]A, §D & B AKRA
JA IO FUORKE, RABRBRE/ELATLR W, CSPI I F Y
NDEBEEALCHLMAEEISIIITISUTEOERSAREEGEC.BA
RIZBVWTHFHOLEEMSABLBYRLBERL. KAIZEST
FLHT. hP2BEOHHRELZER/TEHILVS>EENMLI T
FOOFUOOBMETEHZBOH TS,

— K. . ABOEFRERTNARVTENEEEF. —E. EETh
FHREAHHGEELESL. 2ELRELEVWI EDD. 99 F Y
MEETHETHD . NRVTFEICEVWTH. ARAV A FITITF 2,
AOYALAFITHFUOBLUAAMFA LI IFUONEBERLEEADL
W3 . LAL AR TFTERREIERBS A IVAINVEEH BE.,
2ROV A FPREAOERNRISUTICHERLTEYEHEGREZOHA
ROV FPERBEELENARVTIIFUOOERERFITOATWLE
W, T5bE. BEATONRITREROS A THA4 I )LIE. RS
SARLEEMERMNT A EICEL > TEERRORRAT ZDOF
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BALHECBALTHAAONMMICRET 5, WAEHS A,
FANEL  RETIBRECEMMICEEL BB EY S = OER
BIZBAT S, B LGS ARmENBT 3 & RMmARISE >
T, BRFRAROTI=—%#[KBL. RM2-3 BEICEEZRIRAICS
HORAKOVA FRBREND, AROY A FEXAROT 58
EEEIEBAL. BENRIT S57], 20EHARALTOR KD
JAFERRTAICIE. EBICAEEHSF=E 1R T OBE L TE
EBALHRSATVAIRARAY A FEBRRLATRERS B L,
ZOED. MBEARAVA FELER, BRMT 50 & REMHHIC
RBETHY . SRS TORRAVA RIS F VBT EHEIEF

nNTULEL,

ARRRSTEDFAVA FFRELEEOHAEE. BA 5 (53,
541/ B.gibsoni BERNLGIFERM L ABY A FZERILTY VDTEE
EL. ChERERELTARICEBLEEBRRENH LM, Ch
G, REERICROREASBEICBALTEY. ho. BEAT+
ATHBEENY TR, |AOA RICEATIRERERRT 5
Blz. SHOAREREBLS ¢, RaFMBESEL%IC, Kb
LTEREAFRMBEERL. ZCADRERADY A FARE
WUBFREEST. CORETANLEERT 5 & REREY
CHTARBEOENS LR THS. ChoDHBEERRT 510
. Xuan B X BETFEBABHEBA LT Bgibsoni A0V A b H
B 29kDa.50kDa B8 LUV 76kDa D EFN TN L HEKEKD TV F U ilR
ML, ZOTOFUBBEERLEN, VFRLRVEREE
M GERLANORELGEDREFHNEOATESERERS
57 o 1= 97,
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— 7. 1982 F [Z Molinar & [41]1& MASP £ T B.canis * B Y A b
ORMBAEE/R LRI L., Schetters 5 [10]EZF DHEE EFhIZ A
OVA FOBBEERCIHT SHMOHH EERE L, & LA
BERMBL, TRITYR=ZDFP7DaY & MA T, Beanis TF
LI FUOERERIER, T2 TS5 M., Bgibsoni BOREETFHIZH
RBERIIDIVFUOOMEEZEEMNEL T, £, B.gibsoni A QYA k
DIEBFEEHILL., REWMICHEIET 5 B.gibsoni EEKROIEL %
AAHT=.

B.gibsoni RO RMEEKIT Levy S5 [BIDFEZEZHBR L TH
2, WoOABEELLFHEBEEAIED MASP & (Microaerophilus
stationary phase culture system) [&. B.bovis A% 0.1-2% &L=
OFRMEZEIFER (15mM HEPES LI EMBE L HM L 7= 199 Kb (c
BRAEMEZ 40%DENSITMATHESR) T, ZRMIREAA 5-10%IT 4%
3LE5ICHBL. FEIL—PFPEREIIv—LRBEDEESEIC
0.62ml/ecm® 2% % & 5124 3F L T. 5%CO0y/air. 37-38°C T CHEET
5, COM., BEROTHRIIH 24 BEBRBICFTL., EELEFZH
BERRLXBL, RENEBETIHELIEEFOROEBMIE
A2-T2 B RIS B RIS, BEBEFRMBR 1/3ICIEREHFED O Fmk
2BEMA B EITE>THEET D, COMASPEEZRZERICL
= B.gibsoni REBDEEHEICEHT 5 2-3 DI|ME[47, 561088 H S A, LT
NLPEHEOEBEREICEEEY ., RPEOEBICERILTULAL, C
NDEDENVREND Bgibsoni DEBEZRKBT I, BREH
REBEI LI EMOBHELEMICNMASIOBEEELOBAGINAEERE
ThHhdEHWEhtz, FCT, ETHHICHEBICMASIE#RSA XM
BREORHET . TOHER. 2040% OHEETA X EFMBF
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EFMATEETAE., BRABENAROOAE-OT, DEOADOY
A FMBEFOKOKEBEFZE AV S FREFOR IBICEERE
OBEME. CAEI2YILOFEES L— kI 2ml (0.53ml/em?) ¥
DHEL T, 5%CO0y/air. 37°CTTHEELR, EVIILOEERIZ
SH. mMOBEELFZHHTEERLEIBL. CORK. YLTFE
M EEAE AR E RS L, parasitemia (FRITER 1000 RO A O Y 4
FPRESEFORBZENHETRLEZED) ZEEL, FMERHAICRHK
LTV AAYVAS FOBRAZEIVDIILANOEESFRODERD 1/3 %
AMODTIIVICRY, ChICHSEXFmMBk 23 ZMATEML, O
DFMKBRI1BICEERITEMATEEISIAFAEZTRA M,
2RENS 28HKEBETR.AAYVAS FOFMRNBENELNL - =
OC.EEHHETISERE L. #REEE3IBB.6BB. 988,
RBESLVISEBEIZENELIT A>Tz, COPTHRELE ARV A
POBBEABVWEOZEURRLEZBER. 2 RAE PLEEE1RAB
NOABLTEEARDLOAEZADOY S FABREAL, S BIZ.29KE8H
SIFEHE24BEHICARY A MEEOE—-IVDNRBOHLNAE=DT., L
BFOMREEEIIBBEIELIZTEKL 2,30 £ TIE parasitemia (& 3.1
F12%THo N, TORDOEEREREITE L E->TI90RTIH
parasitemia A% 18.821.3% % &9 B.gibsoni # OV A k5% B A%k
T&T,

2. BELELAOQAVA FHOEHESITEHEOREREHR
A0VAFPOMRBEEGRISERTEL[BIDOT, BoniKh%

MBI NIEHHFLT 0% Bgibsoni HEDBFMEED & FEZR

REDHEREREREZELLTRIL. COBHELADY A FRTR
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FELE-RICHBEXRZEZEEL. TOREHFHDIRERTL 2,

B, BELOBREOLD 200 RBRLUIEEKEZA XICHERE
L. TOFREEB T, TOMR, Bgibsoni KH#H (BEH) &
BELEA R TRHERLEENORM (PCV {E 10-15%) AAEE. B
LY prasitemia (10%) MNEH Nz, 200 KEBHREEE LA X
TR EHRFEOLNT EEOHM(PCV {E 30%) & {E LY prasitemia
(4.4%) NBDODOLNLEDOHFT. M BYFREENETLEIENHADL
Mmoo, T9FLELTRAVBICEREELE. F+HTHo
—FH 400 KRB LE-EEHDB AL 0.01%& 0.4%D prasitemia &
FLEOAFT.PCVIEEBLHL 40%E T L. EEEOHREIZH T,
Tt RBMELLC, TR - BRCHLELREROONAT . 400 REN
HERICEZFEEEOGROW I ENALHICHE > (BELELABY A L.
#) . TOT., 400 R BRADVA FPHOREREZMEHEALTAE
BREHIRADTOY FETHRALLHER. AERERAKZEICKD
M fiiklE 20,480 ExRLE-. CORKMBEBAKREZEEL, E
EAERZRLEZZB.BELEAXRELEBAEOAMICHETSLDOT,
BEMhD, AOVAS FPFELHREZEBLEEED 2~4 BEDONIE
CHYL.BSEA0YAS FEEEVRAEREOHSZ EAHBAL
fzo EBIC, COMBPHEKICE. RERTHRERER. BHELA
XOMBEhcHTRAYTOY FEICKYBERESKEEERTERD
NV B (22kDa A5 127kDa) A@EH LA, LLEDOFERA D 400
R AV L. REHEBLASORERENHDI LN
BHoh&dol,

RIZBELAOYAS PHEEERIRSRAICHLTENEED
REBRNENHINEZRERFROFRRDOBBAME.PCV S &
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ZRNOMAES LV 40CUEORROEEEIREBE LTREL
. ZOREBE.HOMLODBELEADY S PHREEBELEA XTI,
B.gibsoni K 55 ¥ T B R 2 % OO R BB O 388 78 400 %1 34 &2 (£ prasitemia O
EEETHRTIEABHROZTATH 10.6%E 10.7%IT b N %%
(£ No.1 A% 172 (5.9%) . No.2 i 1/7 (1.5%) THY. FHL AN
A FRIZEPBOVRBROBEBENFSRESBELIME L o2z, RITEH
HZEA0VS FHOEREFHREERAOPCVTHELEER.
PCV I BHTIRERLEEELILARITETL., 10-15%0xE
EERLEZ,. TORABEFES. ERETHTD 20%0EOEICL E
Fof,. NI L. AERTIH ISEEECEEBETHEBL .
FOHBMAL., —BHEIC 28%&E 32%DEERLFE-Z, EPMICEE
LSS0 RBAPLREEROBREFELC . HEETIX40C
DEOHEBMNSHBEBO O EN. REBTEEBOLONED
ot CNOEDEEMNMNS., COBHLARVA MRIIETDIF UL
LTOEETHAFERENRGEVWI L, RENEBTEE L. FR
BMEEME L. ENORBBEDNARSTEREBR T IRERR
WEEHTEIELEDTRTOEHFEH/ELTVWSIENRALDNL
ot
LARUNDNARLTFTEOIIFUOOHREA—RA I YT OE
(KTHYIHRNFEEMYERT B.bovis [4,8]& B.bigemina [6]IZ DWW T
HE XN TS B bovis DBE LT Callow [4]IT & > THIL =,
ZOHEIE Bbovis HBFICERVT 47 AFERTHAL. &
BrORAMEERLTCEEYVICEBEL. BRABOFREZRR
M R R EEECEMLE., TOBRE. HROIERRT,
MU TR OKICHESN V4 IcEBL. RERBEERE 1/3
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CETFTLEZ. CORRTELIFIZIOMRABEILEIAIZERLEL =,
CNERITT. De Vos 5 [8lI&. Bbovis ZHBEFO L TRAEHARKT
B LIC k- THBLEBEETIFUORBRME RERRD S
% prasitemia, Bl (PCV) OMGELLVICKBROBEZEREL
LTEMLiz, TOHR. DIV FUOBEBR CERRBRLAMITAEHR
FEBLEABELIY LG S A prasitemia [FXFBEITHA
PCPBENVEBETH EHRELTWS, DFE Y., Bbovis DFEFL
DREEERICAANDTENREITIBREEOCEFELREB LWV &
3. 2DV FUTRELEVVERER CTRERELTREEMR
WEREHBLEECA, DO FUERERO prasitemia EIXBHO
128 1cfiflch, PCVOEBTELMEBEHICHEAR, 1/83 EMnG Y
fHlehtz, SBIC, BRIBOONT . DI FUVITEIHREZRD
BEt+osBdohizeNd3, SOEZEMNL prasitemia & F 0 O #
ERLUERBOLEOEBICEHLTH., 400 KBRBEELL-BHL A
BYA MEODESHABHEEIIFUVELERARTWSZ ENEL M
Elofze TO&KSIT Bbovis BEILTIVIFUOEFERSINTNDE
EL79F00BEELESEOAXOBEHFELTIFUVIZEATE
+5EWEB, LML, Bhovis EMED IV FUBIEVEDEET
BMOVEREZERDENAGLA,. M ODRMETHAIEVWS>RFEMN L., F
—ZAFSYTFTRETI7YHEED Bbovis FHRMBTI Y F &R
T&BURVZRMNODLTCHRETHERICERASHL TV S,

— 7. B.bigemina 7 9 F > 1% Dalgliesh 5 [6]IC& > TIEHEDF ™V
VERAWE slow #RZETHEESIATWVWS., COEHRFIEIE,
B.bigemina BEREZEERFIVICEEL. BERICEHRBRFHZTL.
BRIE. Bon-ERZzIOEEOFOVICEEL. BERER
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L.BRXSETOVICHRTILEVSBEZRYERERLTHELONIER
BEEDIVFUOELTRHWSEDTHD, CORBOHBHILOREE
[$ BT A prasitemia DEEEA 12 £HB Y, BE PCVETE
RI2TIZHEH SN  RREBOLBVEVSISBEDLDOTH 2 =,
COBEIVIVFUODEKEBRDBIEBE & LA prasitemia DFE
EMN 128 T, & PCVICHEITH2ETEMN 85%IcMFsh. HR
FROONT . REBBEIENSHDIELEFBALAIT S, FEHE
TERIEESHRTWB D, Bbovis DIFE EE . 400 R# X B.gibsoni
BEYEBBLOBEEEE>TWS,

A4 XD B.gibsoni EROBHEOHREDELL, 92DNARTT
ELERABICHEBRRAZAVEEAEHRAVCPAXIFORICIIEHESE
(5618 & U4 X FMEBANE X SCID(=Ca-RBC-SCID)7 7 R Z A L
HRAICKEEOMNTHEIN. WFht 2 FREICEEEER
BhiEMo T,

SEIFZLH TEHBREZEICL>TAXRITHLTHERENZ S
o, REBMENH D Bgibsoni ODBHEHRNELTERL, COEE
HMESARCRHLTHEEENG, TOREFBDNRE. WBRREIC
R LTEROEEESLIVCAEREMA L., SHITHRBIWHEL 2,
. COBEBRICOETIFOOES ICBELOBRE TEK
EERAET . BEICLE--THESLET>-TVSH, BAKTED
SANANBATEIREESALAL, LA, FRREARELTL
BEVSEFIADIRA. BEAQVAS MK EEIDIF L ELTE
ATHBLESSICR. AFEICBLVEBSEEABD VS FHENENRKIS
BEL. RERNIT YT ELIBRENHDILOH. ETIF L
LTHOERBIEFREBEICBRESAEI.,
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3. TEknR (BELEERR-B—-—JnEAXZ o READY
A FRE) ORENENS |

REMICHEETSIEFLADVAS FKEREEHL. COKDETY
FUoELTOREZRALEHBER. CORICEEEIZLSRIERE
S, BVRERHIDRZRICESABBLMNICHE-z, LHL. &
DO0FUELTHERIIGEE. BEEADVA M RYBEOLGICER
FTEHAIEDNBEESINDSIOT. R2HOFVTLFEREZMEHL. £
DEEFHEDHREETL 1=,
NROTFTEDRFETIFUICEFOERRAOA DY A FEREK
ELEFRFEADVA NI FUNL, 37, WVEEEFENEILS
M= KB NANRSTIED B.canis [T1-74]% B.bovis [34, 43, 46, 60]°
B.bigemina [I3]THRA LN TWHEELFPOREHREREZAHL
EARAFBIEIIOFUOLRSHD, MEBLHLFERROEEZMGH L. Bl OH
BREMZAZ2PENRTOLATLEIN BEHEEBFRFEOES N, R
FREICEETDHIENTE.FREL AV S FFFERELY D
BETC. OO REHHHIRITVWIEIABREESNA TS, T T,
SEEEHEMNFEIL LT Bgibsoni AV A FOEELFRICEH
EEFHTI2NEMENFEETINEINZEZHRL. COBELEF
HEROREBRHDREHEEIMNODBIHDRTWVWSFELELADVA
PR ORERHESIRZREFL =,

ERAZRZRAOVA IEELBFRZRBLAEELRERR & F
BEAOQOYAS PREEFOBALORYBLAEADY S FEBTREF
SHEFYVTRBLEFRFEADYS PRARO2ERZREELELT
ALWT. HorLOGEEHELEZAXZEHL. CHIZHERR
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CHERPELT. FENE-HFREBENHOREE, AN0OMHES SV
RHOESVEEEL LTAREROMREZLBEBHF L. TOHEXR.
IEE%FE?W%H&‘)J%BJ:U%%Mmts‘f)]%liﬁﬁﬁﬁt%l:i%(\ -7,
ﬁmmﬂﬁ%@ﬂ%ﬁtm&étmﬁﬁﬁ&%Eﬁ%@%b%htﬁs
EaERETHRT S LEELERRAERICEYBROAOMFHEN
BHboNnTz,

PDEMBEEMD Bgibsoni HEEFRICROOMSIREMENTEL
I FURBELT. EMTHLIIENHALMNELE ST,

EROFREETIFUVORREIBRLEDYHSFEMLLEDN L
AoV REDEL. ChEHRLIYLPBTREFSI FUTH
%EL\HWM%%§79JN>F(MM)UE&%%E%LE%
NEGERLELTAVWEERMADBRE [, 61]e ChbOFRFEIL
A0V A T4 F I Brodhaini [61].B.ovis [1].B.bovis [37]. B.equi
[3118 & & B.bigemina [33] HETHEREhE, SOTHVFUICIE
Iﬁmiéﬁé?[ﬂ‘rﬁﬂi‘)]%}sJ:Uﬁﬂnb%?&@ﬂﬂ%ﬂ&“ﬂ%ﬁ%ﬁ&aB#’LT:?’J‘\!%&
SEMBKAERMESBETAOY A FEERTIERESIERTHY. F
fz .7 M Bk stroma MESLTHZEICAAYA FTRBATIEZH.
chAOVA FFRELEEEZEELEBHYOOLFIC iso FMRRR
CRd AR AATE. ANESERCTEANBILVIRANSH
51-169], SENERTLFELA OV A FARBREECET2E
EhEmmsmEsBoson-rA EELERRAERLIYIAD
DIMEIERE > T, ChEFRFLARTA 7 - O bl 11
mmmwﬁkﬁ%meht:tﬁﬁﬂw—ot%iBhéo%nt
&&~%%L%ﬁﬁﬁﬁﬁ%i%m%@f@wﬁﬂﬁmmmwﬁk
REWEWSFIAANSHY  HBEEMNREL L= Bbovis [42,45, 44, 46,
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78, 79] . B.canis [41, 70-74]18 & U B.divergens [94]TIE 7 U9 F U R
NDEALBEFEHELGE > TS, Kuttler 5 [34]1% B.hovis DIEBFELFE %
FHRERICE D TRBEL. ChZY RV 72NV NEEREESLE
POZRERELTIEBMB TV ORTIC2EEEL.1IBE®
GEREER 49 BEICHEREZT - -HRE. REBEIHBHIC
R, FRHBHBEAEC.PCVIEHBHD 1% LT, REH
TIE23%ERMPENESC, £, ABBETEIBEF 2BHIETL =
N EEBTHEEBEINEFLEIEMG, BELFDICTHWREER
HHEERN DI ELEHRE L. SEIERLz BgibsoniiEEELFMR
REFHIEL DD Bbovis BELFENMREEFICER, FRHEBEBH
MY TH <., prasitemia ZLEMN -2 &, SHICT, HEHOFEY
BIE PCV B 125% THH>=DICHER, BELERBEREHTIE
28.5%TH2F D H. Bhovis IEBELEFRRICHEAR, EIVHIE
HMREREHFLDIENALME T oz, FT. Schetters b [71]IF.
BieanisD >0V A FEBELEE S M E#RBBLERERLGKR=VT
CAaNVEFERALTE—YILRORTIC2EEBELEE, BER
Mm% 6x10° B CHREREL, REHHRICOLVTRIELE. £0
R, ERABRHE (Parasite load) FXBEAN 403 THLIDITHL
T.REBTE150EHBY1R2TICETLTWE, £, %I PCV
LR BEO 20%CHERNBELENRLERTMRERLEI LD
5. Boeanis DEBELEBFHRICEBVEREBENGSR &G MmMFE 2
REEOREMABOHONBZEZHLMIC LI,

S EOEE TIE. Schetter H[71]M B.canis DIHFED 6 EEDIHE
tEERBELELTEELE, ChiZ. FELEI IV FUOOMENERE
nREEXETHY. 2. MENRITETH D B.divergens &,
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KEBENROTFHETH D Bbovis¥®Beeanisk Y £LIEBELFERIZED S
NEZMEENDHEWVW2]HTHD., SE O B.gibsoni DIEFE: L F S
SRHLNAREREL. USOICRBELT, FLHTHLNABRE
T8ENDAMETRIEETHFz, SbIc, COEFLEFRE (7
BHERER) OMERZMNSIE=HIC. COMFEFIXICERBL. B5hN
EFRAZDIRAA2 70y FETHMUEZER. BEHIEBRICE
Hbh B 22kDaM b 127kDa DED ARV A FRIRICHT KL
RHRGHAEIPIEREINECEIS,. COBBELERRICEETELG A
OYVA FRENETEENL TSI LA HELOMER -z, CDIEE
tEMRTRELEAIICHER THRERETSILFRBATENR
HEBHEICHENR1/3.7THY. Beanis EBELFRFEOEED 1/2.7 &
YEE|ES, FRBUEMFLEIROon, £, EOOMKES
FURRBRMHBMEIE Beanis FELFENMREREBETH -,
Xuan 5 [97]{; B.gibsoni »* O Y 4 kM 5 29kDa, 50 kDa & U
76kDa DTN TN HEEORFEZEHL, ChTAXZRELER.
BMER THREBRELTCEEONFNEZRFLEER. ThThok
EREZEBLEAXICH. RRERICHTIREKELARDICERL
TWRICHEIIDOOLETEEBERDIRENE - TVWEI LML E—D
REROEBEOA TR, AVFAREENHNERCELORELRH
bW &R L =,
SENEBRTEEHDOAD YA FRFIZHT S Hik (22kDa H
5 127kDa £T) WEBELFRFETRELEARICRDLON, Ff:
BOERREENFANECELOREIBOOA I ML BEL
EHEAVENICIHSOEEELBERREPIIEETSIERONE
EHOHEERAICEDDOLEREINDS, Ch DD Bgibsoni » A
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JA4 FRIREB®D S B, 22kDa [84] . 50kDa [20-21]8 & U 76kDa
(97 DB DEF AV AL FERETHY ., 29kDa[22]lEA DYV A DM
MEICRET AHETHAL OBRENH S SEERLELERLED
HFUDEEIZE T, Bgibsoni *RYV A FOERETH D 22.
50 kDa 8 & U 76kDa ffEDRE &L, A AV A FOHBEIZRET
5EVVHDNATWVS 29%DaDRENFBOHONF. HOEMLCH, BEL
EHRTRELEZAXTRAQOVA FOXE-EBEEEMOFHEHN
MAfleshzEVWSEEIL . BELEFEREBEEICE>TA XK
NICHEEShERESAESER AV S FPOBEREICRGL, A0Y
AFOFOKANDODREAZHE. RREBEZNHTIMELCELDD
MEMENELELEETZADON D,

T, ABROBENDVICHEEHEZHFD Bbovis TBEWVWTHE
BENTWDS, Bbovis DIFFELFDIC(E[23, 66]42kDa  (MSA-1)
& 44kDa (MSA-2) O A B YA FEHRRK & [27], 60kDa @O F kU
—FEEEA (RAP-1) [81] OHEMNHESA TS, A0V A ME
MED MSA-1 & MSA-2 I F itk (neutralization— sensitive T E
F—THEFELD) ZEVHETEN, £z, RAP-1 [TRRA KM
BRARAT I ELEEICALIAOREAZGFE LTI ENAMONTEY .,
Bbovis DIBEELFRBENAPEMIIHLOEF, ChoomEEBS &
TOEIOEZELEERRDPOELICIRNTINKOBMEMFRAIZLD
EHERIN TS [39, 95],

EETFERRE.RECRZTOREHHBRNBOLATLLS
DO, HHEOATERLLIZEWE>THELT . KB TKEIZEET
FABMAETIFUOBBOANRALER TS, LAL., 1R
D B.canis DEREBELFEIIVIF VI IS VATITITTRENT
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BY. CODIFUDOREMMBREIE. SEIERL - Bgibsoni 1&
ErERAERNBETHECEMD L . Baibsoni HELERICRD
BN AT ERAANEA YRR L URL RO AN D TELT Y F
SELTEBN-BAERTCENBEME T > T,
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W W |
B.gibsoni FEIZ . REMN A X OFMERICREEL., . BE. BE
DEMMEAMEEMET FERTIA=CL>THENSH S, B
EEBAZHRADICERHLTVWEINETDNLGEABREEIHGS.T99F2O
HEFABCEENTLD . AR REEROBEFHICHRZRT Y
HFUORBEEMELTVEN, ThickiLs, REWICEET
BIEEAOQVA FHOEREERA. RLWT, COBEEADYV A b
BOBELEAA. TOBHFLLLEADVAS FHROREHRBESRIC
DVWTRHLE, SHIC. REEDEVLREFILLIIFUOZHET
EHIZAOYA FPOBELEFRICREOON-ABRTHEONMREER
BRLAMBASIERLTP—TAEAFS I L TREBELEZFELA
OYA FRAEOREFHDRIZOVWTHRELRZ. TOHR. RO

wERT,

1. B.gibsoni EEHOEH : ARV FOBEZREEEREL.
ERERAHERE. JL-FRATOEEN TR EG >,
AO0YA FPREFMBOEREAZEAD VA FEEFA
BISICEEREIBMA.CAZ 2VILOFEETL
— k Iz 2ml (0.53ml/em?) ¥ 24 3E L T, 5%COy/air, 37°C
TTHELE, EYILOEERIETIER. Iml OEEL
EAGMAOEERETBL, COF, YLYREBMRE
HIEARLEER L., parasitemia ZEE LTz, HFMRKRAIZR
g LTWBA0YC FPOBRAAZEVIILAOEERL
B 13 ERMOYITNICRY . ChITHFESEA X FMEk 2/3
AMATEML. CORMMRK1BICHERR O FEMR
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THEIDSIAEZRAVE.ZTOHRE .30 £ TIX parasitemia
L3 1E12%TH N ZORDEEREIRFICEE
2 T 190 X T IX parasitemia A% 18.8+1.3% % 9 B.gibsoni
ARVA MEERSEHTE .,

FELAOVA M EOEHEEHKEORERBHR - 5
HLZEMICEERZT 400 RIThFoTHRABEEL K
R AXCHLTHBPEOLGEDRRRENZ L DD,
REREZETLIEE A0V S FHENMEHTE Rz, 2O
BEAOVA MROREFHUHRERFLHER., KE
BEICH L THRBOEBBESIUVEMZMHAL. S 5ITH
BRELEMH LIz, COBHFLADY A bRIEF, £EDIF 2
ELTHOEBETHIFREENAGVWI &, RERENH S
b, FREEEMFAL. EOCRRTCEOBRERE
BRHL, NAOT7EORENGNREF TSI LEHASL
mEotz, LML, BEABDVAS MREEDITF UL
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Fig.15 The effect of immunization with different vaccines on parasitemia
after challenge infection (day 0). Exoantigen No.1:-H-, No.2:-[]-.
Inactivated merozoites No.1: -@-, No.2: -O-. Control No.1(Quil A) : -#-,
No.2: -A-, No.3:-A-,
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Fig.16 The effect of immunization with different vaccines on PCV after
challenge infection (day 0). Exoantigen No.1: -H-, No.2: -[1-. Inactivated
merozoites No.1: -@-, No.2: -O-. Control No.1(Quil A) : -®-, No.2: -A-,
No.3:-A-.
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Fig.17 The effect of immunization with different vaccines on temperature after
challenge infection (day 0). Exoantigen No.1: -HM-, No.2: -[]-. Inactivated
merozoites No.1: -l-, No.2: -[J-. Control No.1(Quil A):-[0-, No.2: -l-, No.3:-A-.
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Abstract

Study on the in vitro culture and vaccine activity of

the attenuated Babesia gibsoni isolate

Fujiko Sunaga
Laboratory of Infectious Diseases, School of Veterinary Medicine

Azabu University
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Babesia infection of dogs is caused by B. gibsoni, which infects
animals belonging to Canidae in the erythrocyte and is transmitted by
ticks, and develops pyrexia, splenomegaly and severe hemolytic anemia.
This protozoan was first detected by Patton in 1910, since then the
infection was frequently reported from different areas of Asia. In
Japan, it is widely distributed mainly in the western part and recently,
the infected area is spread farther to the eastern part. Hitherto, an
immediately effective drug, Ganaseg, a diminazen preparation, was
used for treatment, but its manufacture was discontinued because an
accident occurred in the manufacturing process. Since then, the product
was not obtained in good quality in spite of the improvement of the
process, while the fatal cases of dogs treated with the product were
increased. Consequently, the development of protective vaccines is
earnestly desired.

In babesiosis, death is caused in the process that the sporozoites
injected into dogs by infected ticks invade the erythrocytes, in which
the parasites developed to erythrocytic merozoites, and then they
multiply by asexual reproduction and lead the blood cells to
destruction and resultant anemia of dogs. Therefore, an experiment
was attempted to examine the protective efficacy of the proteins
originating from the merozoites or attenuated merozoites. First, in
vitro culture method were examined to produce the steadily
propagating isolate. Secondly, attenuation of the isolate was attempted
by subculture and the resultant isolate was examined for

immunogenicity. Thirdly, inactivated vaccines with more safety were
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examined by two antigens; B - propiolactone-treated merozoite antigen
and exoantigen derived from the culture supernatant of merozoite in

vitro culture.

The results of the present study are summarized as follows.

1. Production of the merozoite isolate by in vifro culture
Although the life cycle of B. gibsoni is still partially indistinct,
. the sporozoites injected to dogs by infected ticks immediately invade
the erythrocytes and multiply by binary fission, absorbing necessary
nutritive elements and microelements from the blood. Many
merozoites multiplied are released from the broken erythrocytes into
the plasma and then they attack uninfected cells. The factors
necessary for culture of merozoites are insufficiently elucidated
because the parasite has such complicated cycle as described above.
However, it is known from the results obtained from the in vitro
culture of bovine Babesia species that serum is necessary for culture
of the parasite and its quality differs delicately in different Babesia
species. Therefore, the concentration of serum added to the liquid
culture medium, RPHI-1640 (GIBCO), was examined and the result
obtained was that merozoites developed insufficiently under a
concentration of 10%, while their development was inhibited in a
concentration more than 50 %. So, in the following experiments,
infected erythrocytes were cultured in the RPMI1640 liquid medium
supplemented with 20% of serum.

Infected canine erythrocytes was diluted with the culture
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medium to a PCV of 8§ —12%. The suspension, 2ml each, was divided
in 12 wells of culture plate. The plate was incubated at 37°C in a
humidified atmosphere containing 5% CO. . Iﬁ each well, 1ml of the
overlying medium was removed and replaced with fresh medium every
day, at the same time, Giemsa-stained blood smears were made to
determine parasitemia. A subculture was usually started after 3 days
incubation diluting the old culture by 1:3 with a fresh suspension of
normal erythrocytes.

The merozoites in erythrocytes were not well developed from
the 2" to 28" subculture. So, the period of culture was prolonged to
15days. On Days 3, 6, 9, 12 and 15 of the period, some of the cultures
were tentatively subcultured to examine the multiplication of
merozoites. The procedure used was as follows: a part of infected
erythrocytes were removed from a well to another, which a proper
volume of fresh suspension of canine erythrocytes was added to and
the mixture was cultured for 15 days. From the cultures described
above, the culture containing the most multiplied merozoites was
selected and further subcultured. Consequently, from the 23"
subculture, the merozoites rapidly proliferated from day 1 of culture,
and from the 29" subculture, the merozoites showed a peak of
multiplication from day 2 to 4. After then, subculture was carried out
every 3 days. As a result, parasitemia, denoted by a percent of
infected erythrocytes in 1000 erythrocytes measured, reached
3.1£1.2%. Thereafter, the rate increased and the isolate showing a

parasitemia of 18.8%+1.3% was established at the 190" subculture.
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2. Production of the attenuated merozoite isolate and its protective
effect of the challenge infection by the viruleﬁt isolate

The merozoite isolate was established as described above. Next,
the attenuated isolate should be made, so the period necessary for
attenuation of the isolate was confirmed and further the protective
effect of the attenuated isolate was examined by challenging the dogs
pre-inoculated with the attenuated isolate.

The attenuated isolate was evaluated with the indexes of
hemolytic anemia and pyrexia. First, one female beagle, one-year old,
was inoculated with 10° merozoites of the 200" subculture and the
pathogenicity of merozoite was observed in dogs for 60 days. The
200-subcultured isolate caused no pyrexia but a slight anemia with a
PCV value of 30%. Parasitemia reached 4.4% of erythrocytes on day
32 after inoculation. The subnormal value of PCV indicated that the
isolate was insufficiently attenuated.

Two one-year old female beagles inoculated with the 400"
subcultured merozoites, however, developed no pyrexia nor was
recognized anemia, a PCV value being above 40%. No change was also
seen in appetite and health. Parasitemia was retained under 0.01%
throughout the experimental period, exceptionally 0.4% in dog 2 on
the 38" day after challenge, and yet parasites appeared sporadically in
the peripheral blood. These results showed that the 400™ subcultured
isolate was sufficiently attenuated. The isolate was examined for

immunogenicity by the indirect fluorescence and Western blot 60 days
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after inoculation, and the antibody titer showed 20,480 by thé indirect
fluorescence. Furthermore, the main seven bands from 22 to 127 kDa
were observed with both antiserum of dogs inoculated with the 400"
subcultured merozoites and recovered from challenge infection with
the virulent isolate by the Western blot. These results clearly indicated
that the 400" subcultured merozoite isolate had the same degree of
immunogenicity as of the virulent isolate.

In the next step, the 400"™ subcultured isolate or attenuated
merozoite isolate was examined for the activity protecting the attack
by disease. Two female beagles, one year old each, were inoculated
with the attenuated isolate and the protective activity of the isolate
was examined using such indexes as the suppression of the
multiplication of parasite and anemia indicated by PCV and the
reduction of pyrexia, after challenge infection with the virulent isolate.
In a result, the group pre-inoculated with the attenuated isolate
showed the singular effect suppressing the multiplication of parasite
and anemia. Further, the isolate had marked activity reducing clinical
signs, especially pyrexia, because the treated group of two one-year
old beagles showed no pyrexia although the control group suffered
from pyrexia for 8 days. These results indicafed that the attenuated
stain met such qualifications of live vaccine as non-pathogenicity and
effective immunogenicity, furthermore, suppressive effect of the
multiplication of parasite and reductive activity of clinical signs such
as anemia and pyrexia after challenge infection by the virulent isolate.

However, the attenuated isolate will be limited to apply as live
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vaccine with because the parasite inoculated will survive in the dogs,
which become carriers, so the application of the isolate as live vaccine

will be limited to the endemic area.

3. The effect protecting the attack of disease by the inactivated
antigens: the culture supernatant antigen and B propiolactone
treated merozoite antigen

The attenuated isolate consisting of steadily propagating
merozoites was established and examined to reveal that it showed no
side effect but marked effect protecting the attack by disease. The
isolate, however, should be limitedly applied as live vaccine, so the
inactivated vaccines with more safety were examined.

Two kinds of antigens were examined as immunogen. The
supernatant antigen was made by concentrating the supernatant of
culture medium with the ultrafilter and the merozoite antigen by
treating the merozoites, which were obtained by hemolyzing the
cultured infected erythrocytes, with p propiolactone. These
immunogens were subcutaneously injected to two female beagles
one-year old. Both antigens were examined for immunogenicity by the
indirect fluorescent method and Western blot 68 days after inoculation.
The result obtained was that the antibody showed a titer of
2,560-10,240 and showed the same seven main bands from 22 to
128kDa as recognized by Western blot in the serum of dogs recovered
from challenge infection with the virulent isolate. This result indicated

that both inactivated antigens had the like immunogenicity as of the
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virulent isolate. Then, two groups of dogs inoculated with both
antigens, respectively were challenged with the virulent isolate and
both inactivated antigens were compared to each other on the
preventive activity of the attack with such indexes as the preventive
rate of the multiplication of parasites, anemia denoted by PCV value
and pyrexia. Consequently, the marked suppressive effects of the
multiplication of parasites and pyrexia were recognized in both group
of dogs, especially the suppressive effect of anemia was excellently
observed in the group inoculated with the supernatant antigen. Further,
this antigen could be manufactured in large quantities and easily
refined as vaccine.

The above results clearly showed that the antigenic substance
recognized in the supernatant of culture medium had an excellent

activity as inactivated vaccine.

The present study clarified that the steadily proliferating isolate
of Babesia gibsoni was successfully established by in vitro culture and
the 400" subcultured attenuated isolate was effectively used as live
vaccine, and further, the supernatant antigen and p-propiolactone
treated merozoite antigen had an excellent effect suppressing the attack
of babesiosis. The comparison of these inactivated vaccines about the
suppressive activity of anemia and safety led the result that the

supernatant antigen of culture medium was the more usefulness.
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