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Canine Babesia gibsoni Infection—Molecular Biological Diagnosis,
Pathophysiology of Anemia and Relapse, and Chemotherapy
with Clindamycin

Susumu MAKIMURA
Laboratory of Veterinary Internal Medicine, Faculty of Agriculture, University of Miyazaki

Summary : Detection of babesia parasites on blood smear specimens from dogs of the early stage of infection,
chronic stage, and babesia carrier is very difficult because of their very low parasitemia. Polymerase chain
reaction (PCR) was found so highly sensitive that showed positive even on the blood of extremely low
parasitemia (0.0001 %). Anemia at babesiosis is associated with the following pathophysiological process,
such as the activation of phagocytes in spleen and liver, the bound of 1gG to oxidatively damaged erythrocyte
membrane and the phagocytosis of erythrocytes into phagocytes. Intractable babesiosis that sometimes repeats
severe recurrences every several weeks shows both humoral and cellular immune suppression. Diminazene
diaceturate, a specific medicine against canine babesiosis, sometimes induces severe side effect, central
neurodamage and so on, so aternative safe and effective medicine is required. Thus, we examined therapeutic
effect of clindamycin (CLM) on dogs experimentally infected with Babesia gibsoni. On the acute stage of
infection, CLM treatment resolved anemia and other clinical findings of babesiosis. There were no significant
differences between treated and untreated dogs in parasitemia levels. However, morphological changes that in-
dicated degeneration in the majority of parasites were observed. The numbers of CD," showed a significant
increase in treated dogs, especially after treatment. On thechronic stage, either CD. cells maintained high
level both of the treated and untreated dogs. A rapid humoral antibody response was observed in treated
dogs dogs after relapses. No side effect showed during CLM treatment. CLM might be useful as a medicine
for the treatment of B. gibsoni infection.
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LTBVERT I EnNETHHZ L, @O
B L2 AHzx CTHZ0RENME GEr 6+
BAFE) ANIZF v U v—& L TRFIRDFIE L
O, OB ~OREGIRE DL, @TNET
WS BEEHRSEEZ BT LT b £ O FFNI 3T 5 HE
FEOH D ENHBLLTLE S 2 &, ORFEIZ
DI AR TCOT 7 F U BRMRIZ S 0
DOTHENRT 7 F OB NNELRE LT
BN EREVDTFONES. ZhHFEAFHD
12 THINARUTIHRIT, =Nt Tsla7
HIED 5 LEMWITIRIRME S 7 RS IR L ER N
WCHETDHZ LI TREIZERTHY, JA<
HRPIAFAEL, F72, < OEHOMALEY %
HEELTURRET DL ENMmEN TS (Bose
et al. 1995 ; Carret et al. 1999 ; Kutter 1998).
NRUTIER T2 6T REICIE, BB & okt
FENWI YT D 2 LT ko THE U BRI 2R
BOHIL T, NIRRT 5 — /) —v R L
LCHIFEANE LTS (Krause 1994).
INOHANRUTHED 55, RONANTTIEDFIA]
& 72 5 5 Hi 1% Babesia (B.) canis }z O'B. gibsoni
D2FFETHD. B.canislI K w77 X~
(2~4 X 4~7pm) 2SN (Ristic 1988),
Mg —m S, kT AV, TT7Uh, TUT
FIZHATH. B. canisiE & HIZB. canis casnis,
B. canis vogeli, B. canis rossi® 3 -2 @ subspe-
cieslZFEEIND. Tz, TNENOHAMAEED
B. canis canis?s 3 — v v X, B.canis vogeli’
B N OVHEEAHY ISk, B. canis rossi/SEE T 7 Y
71 & EHT 5 (Carret et al. 1999, Schetters
et al. 1977). B.gibsonii3/NMl v w7 J X~
(1.1~2 X1.2~4 pm) (IS h, ECT77Y
A, TIOTBMEET, &bEIICHRE S
DI, 191042 PattonlZ L > TA > R T/ v
R, YvyhnbRESHZ. BARIZBT SR
D B. gibsoni/EYLEIL, 19254FE KAy R W THE
B K ot 2 mlc, o, wikE (R
1962) ZIF L, MHASHTHRE SN TND.
T, AR, THEAROR TR, JLidERRERE
TRGEDIER LT 5 (Miyata et al. 2005b).
72, B.canisf&EGL TR O THE ST
% (Inokuma 2004 ; Oyamada et al. 2005). &
B2 72 AT I & 5 B IR IR CUE,  JEAFE %08 U Tt
ML b A =NE L AR L, B gibsoniBYE I

23 L TWA Rt 1990). KBTI, X
TR OPCRIEIZ L DB a2, BLOAXR
T IR OFEREA L L IRIRIEIC OV TR T 5.

1. RIRITREDPCREIZ K B BIZFEZM
1) ASRUTIRIZIT D izl BB

RAB. gibsoni\ 2T 5 L orRibE K, AR
I, FE, AL, PE EotnEainl
Btz & OBFRIERN A SN D, V6 HAME T
X, D OERE b o 72 RAEMWIRBEZ kBT
5 LERERNT E TR TIEZ R, MR &
17725 . MIRMRARIC I T 2 A9 OFFEIE, RERME
IEEEME N, RANRENE, ZYMERimER, Mk
IRIMERNZ < RO D HAEREMTH Y, MK
B, BEKMEZTHD. LLINDOFTREZET
T, NAXUTE S MOBEMMEERE, 72 & 2 I1ER
TLIELUIEALN S B AN %A
(ATHA) & O#ERIN TE ewy. WF XIREEN
B RRD . OF D AU TR EE - TAIHA
ERWILTAT A RIRET D &R U T EITE
fELTLES. LEN-T, BREANTZN S DIE
RERTIHRICE S LGS, MEZKZ21TH 2
ERH 5.

— A AP O E 2 W I FBEMEE T T
MR BHIEAROBILT L D37 B DR
NELSHWLND (Etkind et al. 1980 ; AF{f
1988). Z D5 I > G I O Rk 7n g
Hap@eddEETErEWIFER1IHH. L
2L, RGOSR O B ER A3 L LTI
WD HDDEIKE LT TR S ERE IR
e LT T DB ORI G L 72 2 6 ANE 7
XX V7 —R2ETIE, FERRXDLOTEL
(Krause et al. 1998), &l & i & CToh
REFFBGR EIFEAEEDL RN, MK
HIEARDOBIERIZ L > THRET 5 Z LIXE b TH
HThDH., XL, BHEERSLY YU P—KRT
W, ARFARICIZ T U LIZE R o R iE A
TiR<, BRERTa~ROIEIAN L = b
M%<, FUROMERICITRBR-CHRM A 5.

FROBEMEBENBIEOMIZ, ZnETHWOR
WA ISP TERH Y, SRS,
AR O PUARTE OB R I E % (ELISA)
REMBD. L L IbOMmiEFRMmAET
UTRREPURE R T 26D T, AU THURE



RAARTTIROZW, REEAR, JHE 13

BH LTS DT TIERWOT, Fukpts o—
JUIRIEARBME & 13V 2 AW R B 5.

I, WL DDA T R Tl AW
HWFEEHWTE2EE N #E SN T\ns . DNA
Ta—7HAWEFEE, Bl e —T
AR D MR CHAR DN T DNA L & A T
UEA XSS & TREGR AR 5 HIET
» 5 (Conrad et al. 1992). #pEMLEL, &
WETHLN, Yoo s—ry Neld
DNARI(ZAEASND (Bose et al. 1995). F7z,
REAY, BXIEAIICATH E Y EHI & ITEFVEE.
Polymerase chain reaction (PCR) JE{3f&¥s
TR L7 BADNAZ g L L, 75
A~v—"HWHZ LIk, BRETHEE W
R aRF BRI 5 2 & TN T YL A R
THLDOTHDH. PCRiEIZ, TL<MEDRH
DNAGL THHEET A Z ERAETHY, 0D
i, AEtEE R ENBDLONRKETIED S
73 (Persing 1991), MR G <, YA
DIEFIRF ¥ U 7 — ORI LT 5
2) PCRIEDHENS & IR

MEMEY > 72 HWIZPCRIEIZ L 5
R TZWOREHENR L RESNTND
73 (Zahler et al. 2000;Ano et al. 200la;
Fukumoto et al. 2001 ; Jefferies et al. 2003 ;
Inokuma et al. 2003). FA7= HIXE IR CTHRAE

489 bp>
267 bp>

LTe RS T HED B SRR S OVEBRIE G R D
Mk % v CPCREIZ X Y B. gibsoni @ small
subunit ribosomal DNA (rDNA) O iE
FWr R 2R - B L, ZORHBEZRE L.
Rz BB HWZPCRIEDOHIIS 2k <5 &, 7,
M HIEA T OB TR OMERE T 72 B A
T H ARG R 1088 I S OVFEBRE G R 3 B> & £ EL
L72EDTAMNZ1M200 41 275DNAZfH (7= /—
Jbs 7L AEHHOTHTIRODNARH F > 1)
Liz. 79A4~—l%, T4 78I Tn
% Babesia gibsoni?®16S ribosomal RNAH D
HH2%) (Gen Bank accession No. L13729) 7»
5250774 ~—%ist, ¥72bH, PIRO-F
(5-~AGTCATATGCTTGTCTTA-3’) & PIRO-R
(5-CCATCATTCCAATTACAA-3’) , 72 & N iZ
PIRO2-F (5-ATAACCGTGCTAATTGTAGG-3’)
& PIRO2-R (5-TGTTATTTCTTGTCACTACC-3’)
Zi%it L, PCROSAE (denature 94 °C, 30 sec,
annearing : 55 C, 1 min, extension: 72 ‘C, 1.5
min, 3091 7 /) I~ T, B.gibsoni 16s ri-
bosomal DNA® —#B1.7 kb D Wr i & Hilg L 7-.
PCRI%1.0 % 7 T v — A7 )VERIKE), —F
L7 awA R, PCREH N KOG HER
HEATRol. ZORR, BANDOT T4 ~—
PIRO-F & PIRO-R Tl /0 22 MRS B 787 »
72D T, ZOPCREMEFHER DT T A ~—

7 8 9 10 11 12 13 14

Fig. 1. The results of the nested PCR using the samples from
Babesia-infected dog blood. Lane M is a marker. From
lane 1 to lane 10 are samples from naturally infected
dogs and lane 11, 12 and 13 are from experimentally
infected dogs. Lane 14 is from an uninfected dog as a
control. In all infected samples, a band 267 bp was
visualized from the second PCR, respectively. A week
band 489 bp is a PCR-product obtained using by the

first primer.
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PIRP2-FPIRO2-RT{T~o7-& Z 5 (nested PCR),
Fig. 1 127”9 & 5 72 IR 72 B. gibsoniJii 1 0 165
rDNA M489 bp & 267 bp®D 2 S DW i 3k H S h
7. FTo, TOHILESN DD E IR RN TRIE L7
N TIED ROk HE S Cnbd 7 o7 Rl
L —# L7 (Ano et al. 2001b).
PCRIEDOHBIHEE Z i+ 5720, —BHOD
B. gibsoni FERIEG R (FFAFL1.18 %, FEIRi
BR¥C : 9.03X10%/ 1) O EDTAMLEE R 4 ifn. % fth
DI T IR R O EDTAMLBLRAY 42112 L -
TIfETSEMAEIR L= borzEnEht 7
& LCRIBDOEMTPCR #17-o7-. T OHRERE,
0.0001 % DIXFERTHMRHAIEETH - 7.
723%5, Nested PCRIZZFE)E HEM /2D T, ZD
%, Fex L, Zarler et al. (2000) 234 L CTu
5774 ~—%HNT1EHOPCRTHHRED
PCREMZ R L TS,
4) NRUT BRI HPCRIEOAH M
PCRIEDHRTEENRZ DO TTIINTND Z
EMD, ZOFEBOERE L TROZENEZD
5. ORNE L7z SRS 7 HE 2 8 5 BRI & 1.
AT R 2 B9 DRIk L= %G, £9138
IZR DRV TR OMEREZIT/2 97, & LR
DBDOENRL THAARUTEEZRET D Z LI
TERV. ZOE, RIEOHEZK O D12
PCRIEZAEZTHDH. @A T HHIE, (B
%, JERDEE LT HAEIC S iz o TR Y
THZEBMLNTWNS. FERITEND D FUHHR A
PR EN T ENZ BT 2T DFNTH 5.
O R AN/ AR T FRA T HIE T & 72V N
RETOX ¥ VT =l TWAEERHY, &
FEATAIZ L - T (7 &) fnEZADORIIAN
N TEBLTLEY Z &%, ZOfEHREE
[A38E9 2 72 ODICPCRIEIZ A TH DH. @Ry
TR IER 2 R S PR B R S IRz T
HX ¥ U7 — L L THEABENIZRRSEEDLZ
EMD, RIFOEFHHFHEICPCRIZEIZIA TH
% (Inokuma et al. 2003 ; Inokuma et al. 2004 ;
Miyata et al. 2005).

2. B.gibsoniBEEDRELE

1) SR U TR O MR ER

K B. gibsoni JEYYEIZ 31T D £ 7= B ERRIER X
(&JE) 1%, @, A (PCVIKF) &7 Y7F

17 (MR OJR B HBLE) o, KiE LA
() TRHMBEND. KR2SB. gibsonilZ &4
e, RIS IEE H7- 0 0 D E MR
HHNDHE TR, ZOBEITLT, 10BH1D
4HBICAMO B — 27 123+ 5. AMfER s L
FAUTEDIC L o TRERZREBIZ R D0, vz
[R5 72 O PR RIS L BB A . &l
V=7 a2ilME 5 -l 2B E LR THREIEIIC
B9 Z LR,

NRU TR CTH LN DA MOFIERT & LT,
JREAE EORMERIBAL, BHETHZ &Ik -
THRMERPIEEE I N D720 & —RITITE LN T
XM, LIS, RNTUTITHREINL TAK
(IR AN AR I ER PN CHEFE T D Rl T 2 0 & 5 724
FICE2BMBURBZZ ONDH, AR T Y
R LWBE AR LN GG THNRT T IT
FEDLDOTENZ ERHY, —HRXTUTITH
FES TCHHRMIISBEVRD LNV EHHD.
INETORZHOMRIZ L 5T, AR 7 G
RO MEH OHFAR MEREHTAATI X IR G R D Z
Wi LT S 202 @ < (Adachi et al. 1992)
(Fig. 2), EERAMEZ /R LI AR TIEDO RO
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Fig. 2. Reactivity in ELISA of an individual serum
of infected dogs (O) and normal control
(@) to the erythrocyte membrane
antigens.
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ARMERTE UIE LR MER A R 7 — o AR
Bttt A R L, & BICHRMEREICHE S L-1gGlEdE
JEYe RSO EE 72 X THEFINC Bl LT B 28T
EfiEiZ Lo L7 (Adachi et al. 1994a) (Table 1).
Lot B 72 S 7 YL R IE H O HUAR L BRI
FURIZABMIC 7 ==Lk KT U0 TR b2 &
BB ARMERICWIL S 7 (Adachi et al.
1994b) . T AVITERALZEME U 7= AR L BR 20 AL B
SNDWMEELTND., DFE D, N7 RYEF
(Z0E, EPPE £ oa /M OTEIEIC & 5%
PERRSE D FEARE K (Otsuka et al. 2002), JH
DOFRMERNFFAENT K 5 IR LER ATE A 3R 0 A N

(Otsuka et al. 2001) 7% EZ & - CTHRMEKE D
{2 (Adachi 1994b) B2V, IgGHLiRD
IRIMER~DFEA M (Adachi 1994a) L, Pk
DFES L T2 R M ER DS PE-CTF OTE ML B &AL L 5
AR, T2bbEMNENE V) —EOBENE
MAFEIZES G- L TWA Z &R E Tz,

2) FIE &

Bt RHARIC b7z > T, PCVEFARDOHE
Baii~5 L YEORIEICF] X HiE 3- 4O
MRA B W CREDEZZHHHDOD2[HH, 3
[BIH & 2 WIEENLL EO A UIE LI Z 5723,
WRIT R OREILEIZE S T EI/hE <o

Table. 1. RBC-bound IgG value measured by a competitive immunoassay

Dog Coom's PCV Parasitemia Anti-parasite RBC-bound
test® % % ELISA level® IgG value (ng/ml)
Healthy dogs . 6.5 to 20
(n=10) NT 0= 0 <0.22 (13.5£4.69)
Dogs with subclinical
babesia-infection
Case 1 N 40< 0.1= 0.77 17
Case 2 N 40< 0.1= 1.38 10
Case 3 N 40< 0.1= 3.52 6.5
Dogs with clinical
babesia-infection
Case 4 P 12 1.0 2.57 38
Case 5 P 10 7.5 0.79 38
Case 6 P 15 2.2 0.86 34
Case 7 P 15 2.5 1.00 83
Case 8 P 14 5.5 1.55 126

a) NT :Not tested, P: Positive, N : Negative
b) Anti-parasite ELISA level is expressed as OD290.
c¢) ELISA levels below an upper negative limit of 0.22 are considered normal.

d) Mean *= SD
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Changes in body temparature and parasitemia in a beagle

experimentally inoculated with 1X10° B. gibsoni-parasitized

erythrocytes.
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JEMBR N K< 72> T < (Itoh et al. 1981)
(Fig. 3). ZAUI AU T RIS B HESMERS
BGRENRE > TP =D EEZLND. NNy
TR BT R I, BB RN LT, R
HIE5ET) & A8 E OB S8 i 2 k> T\ D
RHED WD HAHEIEHE (premunition) 723 F#fe
T 5. RN TRRITEFEND L ERIHER SN
TIHUDTREEITER LWL X 9. &AM,
RIZE-TiE, FIBIOFBIELN2VELL, &
AFURBIE T ST AERZIMZ T, HuAR L
THIEIOFIE L D FERE < BRMITE S0,
MO S BIEOMFE S T2 RAFRAER] L 0 v
HHRIEFIS LIXLIEA DN D, T E TORER L,
INOHEEZRHFERERVIETREE LTUL, v=
NT 44—, al)— DA—LF - Ly N =7
EMZNZ EnmonTng. fiEbiE, Zhb
HEVEMERE 1 & R P 22 P EI D FIE D I OFEFNZ I 1T
2 MG AT HUkfl () 3 £ OCon
AIZ X DRI Y > REROFERAL LS Glfa it oe
) mE L& A, HEMRES TR 7 G
BB X ORI S E O WT IS BNAREITIET
L CTuW7= (Adachi et al. 1993). ©F v, #A
PRIEA] C IR UG ef Ul st & & b
2RIk S D R OGN R+, Thbb
EMHIRETH T B BN,

3. KB.gibsoniBELEEDY ) FIAL A4
12k aE

1) JRREAPEZ B8 L 7 i6H

BUERE F ATRE 72 P S 7 G EIR C R h %
SERITERNLERERT 2 b 01k, 72 & 16
I X o TIERD S L — B Lo sz T,
EHIM & X212 3 -4 M bR B BMENIC T 5.
N TIEOIEFEIC & > CTEERZ 21, JFhs
RPN 6 RIRIZSERITEERRT 2 2 & Tid <, K
JETREE L TEMMIC e 2 G MCEE BRI
IRIN DGR E o he—L L, JR A
XL T & D1 EOPHRE DS Z RS 5
ZlIEhB Ll LS. AR TR MR M ER
OIS & HURMERESUADB 5213% 2 b
L%6, A7 RA FOEREITREEZIKT I EH
RO EESETLE ) OTHRETH S,
TEVERR R OEARLE M L 2 RiEROBE R =
I E MR M 2 i35 B R TR LIGTE 2 A3 5

WE WX, Z7VFr) FUoakee 2 I VR
RH) OBHITHER S L. FilzIE, Wi
DITHEBR AN T EYUEDORKE LTr Y &
~A v (CLM) & &bz VT 8k %
WT BRI E STV D QFRfh 2005). JFR
ORI DO REEBIN D D &, Hi_T T AL
LTI, JRB A RN D AR CHEBR 32 L v T
L A OIENE 28055 S8, - OH5E 2 fiil <
DEIIRVANRRFERBOZE L. ZD XD
IR OBEZ, FERE LT, HERBKIENR L
WE L, NEMHEE LR RS —ESRENICE £
5 LI Ko THEEDOEHGBEDOEEZEES D
kil s,
2) R B. gibsoniEGIEIZXTH 7 VoA~ A
AARIEDA M
BRETEARTTIIHEORKEIE L LT
diminazene diaceturatefl®| (HF+¥ w7, F
NITAX Ty y) MEFAINTE 72 (il
2002) . AL, NN TE AT LT 7R
BEBVERZAT 25500, KITH L TR
FERMEI e & & b TEHEEZRENWEHZ LiIZ LIE5]
XEZFEnmeEnTWA (Plumb 1999). L
MY, BERIZESTUL, AREIZLDEEEIT-T-
ELTHEBEMIRL, KROHEGZRxEE<
s, fERE LCRWEROMERIED S Z 12725,
ZHoLlZ b, fok, AFANIFETEFILERD,
ARIIZ D R B. gibsoni JEGLEIZ T 5 24273
{EFFIENBRAITRO LTS, ek, RS
DOEY DS THREOIEEE (Klause et al 1994)
<> Babesia canis/&¥%: (Farwell et al. 1982 ;
Plumb 1999) (ZCLM7S ¥l B G- F 72 134l o> S A
EOFH S, EOEMERHREINLTND. Lo
L, K B.gibsontJ&IEIZxE T DRz RICBE L
THTLLHME TR, Z2T, S_RUTIHRIC
x4 2 CLMOIgEIR 5720, £, FHx
1L5EBRA) B. rodhaini[&4e~ 7 A~CLM % #¢5- L,
ARHN~ 7 A D5EEE T 5 B. rodhainif&ix (2
*f LA BEREHEICIBI R 2 RS2 &, KAITH
i L7~ U 23R O BT LIREUEDRS S
NBHZEERALMNT LI (Wijaya et al. 2000),
FETEARANOEGIZ X0 IRE Lo~ U A TN E
RHEZMI OB RRE S IEPEREFREAR T L T
W7= (Wijaya et al. 2001). ®IZ, ZEBRAHYK
B. gibsont/&€ 7 V% H\Y, CLMIZ X 51575



RAARTTIROBM, HREARE, 1M 17

RETORBIE LRI LIZE 25,

() A Parasitemia (%) B Packed cell volume
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Fig. 4. Changes of parasitemia (A) and packed cell volume (B) in clindamycin (CLM) -
treated and untreated dogs infected with B. gibsoni. Dogs were experimentally in-
oculated with 2 X 10° parasitized erythrocytes. There were no significant
differences between treatedand untreated dogs in parasitemia on the acute stage.

CLM treatment resolved anemia in the acute stage.

PN TR

Pt DRMEIIZ BV ORI A DIV B
A, BHRIRES K OTTRIE KR & ORRRIER A

WBIFRBECIERO ooz (Fig. 4). Fi,
JFHURGRIMERR (T 07 7)) 1365 - FRIE

BREMICAEZITRO ONRNE DD, AL F AL
PYLAT K2 R MRS HRAEA D /ST H S
BT A 2 R 5 JERE PRI 2B AN KIT0 Y% 1T
B2 x iz (Wuransali et al. 2003a) (Fig. 5).

S BT, HEIRE & LT, CDy AT B IE
THEISHEI L2, YT, 165 - JEEH

DOWEEE b ERMIM T e 2R Lo, Bz
N T REREURE, SVERICIRmRE & b RIBRIC
EH U0, BN 5 & IETRERE L D IRERE
DODHPERBICELS R L. 72, ko2
fa?fﬁiﬁﬁ/ﬁ# IRERECITRR O L=, FEEE
FETIHRRD HiLZe > 7= (Wuransali et al. 2003
b).

PLEDOFERMND, CLMIZAEICJF R 2 S
WOERTIER R EZBEH 2 WITIRE LS,
ZOHEE Lz B (damaged parasites) 73RS
PEHEE EERNICERT 22 82D 20z
EDFER &L CTRIMSCZE DM ORI 2t &
H, [FIRFICAE EOMITRM: S K OV 0% % 1K
L, Bzt s B o0k,
7RG O VIR A OO AR VLR AN R RIS
EHIME EEY, HERRBITK L TR 2%
HBLTRLSZETHDLEVHIBANEHD L,

N

A

{
v
- L] 0
\ S, 7
A B
il
ot
F A » "‘::5‘
» .
C D

Fig. 5. Morphological changes of B. gibsoni on May-
Grunwald Giemsa stained blood smears in
untreated (A) and clindamycin-treated
(B~D) on the th and the 19th days after
the infection. Almost parasites of un-
treated dogs showed typical morphology,
e.g. small and rounded shape with clear
cytoplasm and clear nuclear in the edge of
the cell (A). The majority (ca 70 %) of
parasites in treated dogs demonstrated
morphological changes that indicated a
significant incidence of parasite degenera-
tion ; these degenerative changes included
segmentation of nuclear localized in the
cell limbic (B); torn state of nuclear (C);
size-reduction of nuclear and disappear-
ance of cytoplasm (D).



18 PRy

AR TIEICKT T A CLMIBE IXBRIZ > T D
LWL L B2 bND. 20O EIXCLMIBHR S
B REZHIEENL L EMT LN DI,
CLMD ¢ 513 & o 5 & (25 mg/kg, b.i.d.)
T2HM, MAKEGT DI LNRZVR, LhEn
Eh & (50 mg/kg, b.id.) <T1HERM, FHANE
FU, BIHRIBRNREZRT I ERIF HIZL -
THE SN TWDAS (T 2005), AIE OG-
ETORMBEAR—IRRONAELS, RHMRORD
BBz E bR HIBNT 0 — T ~OBENEE—% /)
72 T HEMTHRE OB GIETI LG5 %)
g2 & XIT L0t LivZeu.
3) 7V E~A T OIERFE L BITEH
KT, <707, "RUT, FXRYT TR
& apicalcomplexan parasites O il B PN (2 HtE
HRDBARBIE T D /N RE, TEa7 7 X
I apicoplast (plastid) 233@ L CfF#EL, CLM
T2 O/NERE O23SDNAICAER L, #i5%E 5 2 ht
FRAafERAERT L2 e mESINL TV D
(McFadden et al. 1999). Z ® X 9 |ZCLM®DIE
SR E DNE O 2N ERRERE LT
b AIEDEWER D 722N Ly (GCik
AL IR T300 mg/kg/day CiEfi 6 » A THIF L
N ERBIHERNH Ly > 7= (Gray et al.
1967). HURBMERIIHEKFETH Y, 200
O RERG L THEWEABR N2 Linb, @
WOKHEE (25 mg/kg, b.id. for 2 wks) TiX
MR ENRNE D Iem T AERE R IREGNCK LT
TS HlcEMEZEYIM (50 mg/kg, b.id. for 1
wk) HIHRANER T2 Z & HREDO 1 >THA
7.

Z 8

K. Babesia gibsoni (B. gibsoni) [&YLAE D &k
Qewis, R, ¥x U7 —RTIE, RFEEEE
A LUMIREBERIC L DR B ORI L v,
PCRIZETI$0.0001 % DIEFAR T H R ATEETH -
T, ANUTHEM, Mg EoaRMlaoik
Pk, ARIMEROBRACFETE, JRIMERE~DIgGHA
DiFEE,
B L OURIMER D PCHF O B R M ~D B R 78 &
—HEOFREAMTIRENE G35, £, RFE
LCHEMOMBTEY BEELRBFRZMY KT
AP AN T IER] TR - R M o Hi

MRS 5T, AIE O FF %) 3E diminazene
diaceturate |3 X AR R IR E 72 & O BHE 2 EIEH
ZUTLIESIEREZ L, REbD L LRRbF
WIEPRROOND. TIT, 7wV
(CLM) D3BRIR B. gibsoni &G 2%t 5 1R
R E T LT, AR TG o2k n
T, CLMIGERETCIX, JFIRIERICA DN
A, REAARIRES L UUTRIHK AR & ORRIRIER
IO b oTe. NI UT I TR - IEE
FERERICA B EIL RN o120, A XLV YREE
FY ML BARAE A D /R T JE IR T2k & TR
OB IERBTFHIENZH O BRIZBIE ST,
I 51T, CD. ffaEIXIaHREE CIREZA B
U, ST R BRI IR RO
DHBICESHRE L, D OoER%ZO2E LIRS
BEDIRERECITR O bive. CLMiGERE CRIME
MiE@oonznol. L LEoERNS, CLM
WERARTTIROIERIEL LTHNTHD Z LM
R E T

F—TJ—FK: K, AUy, &M, /5%, 7V
VE= A IR

B

AKTUT, 19914572 H20034E 120 TdH LS
HEAERICDEY, A EREEHE S LTHEL
7ol AR RFGE S ERE P e R R 4
SR E I (B IR IR R 2R L L G BREEAN)
Agus Wijayaftit: (BlA > R TR T — /LR
¥ERFEESLEZE), Retno Wuransalifti +-
(BA v R TR d— )L SRR ERE R )
PP R AE T  (BUE IR R PR = PR B
O OMAIERSLOMIEE S L IHERK LT D TH 5.
T 2T, S OBRE Y22 AT LD B SRR
L EF5.
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