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Abstract . This study was carried out to completely cure the experimental bovine theileriasis with small
unilamella vesicle liposome incorporated buparvaquone which was effective both to schizonts in lympho-
cyte of lymph nodes and piroplasmic stage in erythrocytes.

Small unilamella vesicle liposome incorporated buparvaquone was prepared by French pressure cell
method using egg phosphatidylcholine. The diameter of the vesicles was ranged from 5 to 220 nm, but
the most vesicles were ranged from 10 to 50 nm in diameter. The incorporation rate for buparvaquone
was 100%.

Parasitaemia of the 10 calves inoculated with 5X10°® erythrocytes infected with Theileria sergenti were
first detected from on day 16 to day 23 after inoculation.

In calves treated with a dose rate 2.5 mg/kg BW of free buparvaquone, a gradual decrease in piroplas-
mic parasitaemia was observed following treatment to day 5. However parasitaemia levels returned to neas
pretreatment values after approximately 60 days.

In calves treated with a dose rate 5.0mg/kg BW of free buparvaquone, parasitaemia were disappeared
on day 3 after treatment, but there was a mild recrudescence of infection on day 28 after treatment.

In calves treated intraavenously with a dose rate 2.5 mg/kg BW of buparvaquone incorporated in lipo-
some, the calves were all cured on day 2 or day 3 after treatment.

In calves treated subcutaneously and intraperiotoneally with a dose rate 2.5 mg/kg BW of buparva
quone incorporated in liposome, parasitaemia were disappeared on day 3 or day 4 after treatment, but
there was a mild recrudescence of infection on day 40 or day 45 after treatment.
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Fig 1. Transmission electron micrography of small unilamella vesicle liposomes negative-stained.
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Fig 2 Size distribution of an small uniamella vesicle lip-
osome preparation by image analysis of negative-s-
tained grids.
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quone® 2.5mg/kg, BW £ @ 5#ol e BAF 742
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YAl e 2tz 0.1% 9 1.4% 2] ZE &g Jehldic

ANEF 7 B RFRAME FEFA g 2R

Table 1. Summary of observations and anti-theilerial activity of buparvaquone

. No. of P arsitemmia PCV Days after Days after treatment Parasite‘mia( %)
Group treatment to to reoccurance of at final
calf at treatment( %) at treatment . L L .
nil parasitemia parasitemia examination
1 4.2 33 Still present No effect 3.5
Group T 2 4.7 3 " ’ 2.3
3 2.0 37 3 28 0.5
Group I 4 7.1 , 30 3 30 11
5 3.5 35 3 60 0
Group I 6 8.3 31 2 60 0
7 1.8 36 2 60 0
Group IV 8 4.2 28 3 60 0
9 3.0 23 3 45 0.1
Group ¥ 10 9.4 30 4 40 1.4

*Group | —Free buparvaquone 2.5 mg/kg BW, IM.
Group 1 —Free buparvaquone 5.0 mg/kg BW, IM.
Group —Liposome incorporated buparvaqune 25 mg/kg BW, IV.
Group IV—Free buparvaquone 25 mg/kg BW, IM.

+Liposome incorporated buparvaquone 2.5 mg/kg BW, IV.

Group V—Fr1ee buparvaquone 2.5 mg/kg BW, IM.

+ Liposome incorporated buparvaguone 2.5 mg/kg BW, IP and SC.



Fig 3. Blood smear from an untreated calf showing Theileria sergenti within red blood cells.

Fig 4.Blood smear 24 hours after buparvaquone treatment. Theileria sergenti was like dense-
stainang anaplasmoid appearance.

dehbd ggtem AR 19ARE R8T U9 T e )
ni¢] ¥o| F% 5o} (Fig 3, 4) YT ol X B} 24 4 #
ol g¥oll weh 4QA 77 AbehAc. UEFL VY o EE ol Yoz oFoR AYE

~141—



AAE /ol %Al e utrlA e {2 gL A
F7t ol FA 1 gk YXEL Y9l &0 wa
dFE Azwyo] 43 Ao e &Y 4(Small
unilamella vesicle, SUV) S| X & & A Z3l= Wygoz
X probe sonication method, bath sonication method, Fr-
ench pressure cell method, membrane extrusion method
% pH-induced vesiculation method 5 TH¥F gid 1
o] &7fEIR oY B AT A= French pressure cell ¥
Hoz X2 g AREHYY FY9 ATF=EEL U
& A Fol 4L HUFTES UYLE 3o 239 2
XFol dasdov £ dFMe AF 100kg FE 9
FolAE ez 7] WE B 49 2 ¥ Fo]
g 3te] A 27} 7153 French pressure cell %
o2 Az

A& FAEL 2 XE Tol] EFH7) o A
2 ¥ IELEE oY £ A EL YXF T
Bol F7tf SEHe] 3 HELS YT B o
7ol A A& & buparvaquone& A §4 2 2 A ECP
100mgell 20mge A718 o JXEL 10%2 2 9
Z&E& Jepfidch

£ AN E T sergentiy) AF 2 G L A3ty 5x10°
M ZEAHYTE A HTE 29 JFF 16~23Y9)
=¥ d Yol A W3] B&Ho] Ohtomo F°0] 5.9%
10 e ZAAYTE A FS 2, ZFF 16~22
doll Mg EEY ol A YFo] FAHAG D B
g A3} vz en E 3 §%) 3x10° A 2
AY7E HHTA FF F 20U £ Yo
A AFE AL BEITT BoF AFAE v A
Fo| A}

Buparvaquone H¥ T W9 433 a7 e A
e bAAE FES AR Tporwe N 5E Y5t =
SFALZ A F kgD 2.5mg e 48AI3 1F o2 23] ALg
HEE A3 n Qo T sergenti & ToAgol &
H= A @sh

¥ A9 15 Z8F A4 buparvaquone (Butale-
x)& 2.5mg/kg, BWZ T3¢ o JPF AP &L
0.01% TE7AE AFAA F& AR 2y &43] A
A& e BahQrh. 22 1 2B o) A Butalex & 5.
Omg/kg, BW 2 F43A& o 5o 3R HI T
ol M Q3Fo] Al2tA X8 8F 2 2 5. Omg/kg, BW7}
g Aoz Aztdoh 28y o] 8Fl A= 242 28
A 30AA N AET ol dFo] AEPstod ¢37}
E7h8 Ao 2 Jegon o2& YA dE9 T
ergenti 2 Minami 570] Q78 A4 A3} vk glch, 28
1} 38 A 2] £F 9 XA buparvaquone& 2. 5mg/kg,

BW=z Fd) E459 e o T 23U HYF
Well A @3] Alehd ¥ 60dAAX fF0] A¥T U
o) A& H3IA Yo} 15 Z8FAHE Butalex® ot X8
B37) Holntth. o142 Aole 28 FAHE buparv-
aquone YFo2 FFE F ¥3oE £ ¥EE A
Ag & QAW AA = F Hibo] HA] gro} 97}
E7HeEn e YA SUV g xE e @AYoz ¢
Z2¥ ¥ 9982 AA dobde AUl g A gag
ol, ¥93 Wol buparvaquone ¥ =2 A Y
F A7 &) Roez AztE

4T SRS S84 8 B £F 9 X4 buparva-
quoned 5o ) FApAL Ropfn) B g3 FAL
T NEAAE YA oz FYFA Fo ol
Ae §X71 bs st o BT g E A e X
BEF 4047 454A 0 HET ol 430] A2H3sH
SR =2 ), o] AL Aol A FAL Fojifo|
A A XZF 9 ¥4 buparvaquoned AN YutzH o
E §to] tedAw B Wz Y e
TEE 5o XL LAY buparvaquone®] E7F 3}
w3t Fada g F47050 AN dpHE
Bido] HA] B3 E FF7H AM3F] o) FYH oA 9
FrEEE 2E3A Bt X E AF)A ZRE A
Lz 4ztdr).

B A7NA AZRHA AT EY o] &FA uf 2ol
A Fo F60LATA FYTF Nl 430 A2
7 o gAY Ao AT Y vFHE S A
A3t theilena®] HPARLE B} A& AUde A
o] ¥ o] 3aQ Wy oz Azdch Minami §7& T ser-
g€ VF TN A AE $olA g dud Az
2 2] JutFoNA T sergenti®] WA & 50% 2] $0}=] ol
A o] 7testftta Bnndgey B AFANE
A S AEo] 7153t AEF A W T ser
genti®] AVE-& #Q1EHA] Z3giTh

4 B

HEEFLS FH 222X AN Fodd M
Aol Al e g4 2o B2l 5 o] A E9 lysosometh
of B sAEY FelHog BAol Y& HAE X
Zoll JEA)FNH A E 5082 AENE g A
IR IR FEEe ¢ N RaRE LS F
Aok E Bl vtz AL QY HEEL F
3 FAYAddr aAHos FAE EXAY F
Ak

Buparvaquone& Theileria sergenti®l =u) 8 2G4 A)
o} s o] AAA ) £t gl Reg gBFHA

— 142 —



v g Feldd oA A 9 vt 2 dF
A &A= 27k

2 7 A& buparvaquones small unilamella vesi-
cile 2l EL3Eol A EAA T segensicl] AT HFAZ] Fol
Aol Fojate] Puobd Jo| £& FE2 BEAA T ser
gentis A7) Yot X 53 AR o2 2o E
2g auch

[. French pressure cell "3 2.2 small unilamella ve-
sicle 8] £& & A =% Z 2 buparvaquone?] ¥ &
100%010 3L, A XEFY AL 5~220nmel A2 ¥
0] 10~50nme] At}

2. 10% 9] FolA o T sergensiol 7R ¥ 5X10° 71 9
HE7E HE3P 43 AF 16~23UA A AE T Yol
A AFol BEHJ

3. &% F A} & buparvaquone S A 5 kg% 2. Smg &
FA AL wWE AYT WA A T sagenti7t S35 A
AHA Fhe AF kg? 5.0mge FAHAS W=
Fo 3884 QFo] AAHUAOY A EF 28~30U A
o MEHsAct.

4. 21X F I XA buparvaquone g | F kg 2. 5mg
Y AN T A3 T sergenti 7 F 0l SR =AU

5 21X F 3 XA buparvaquone g A F kg% 2. Smg
& B3 9atAta viro] SAlo 58 AR T ser
genti Z9-& AAHA &gt

o .
e 44

g

&

3202 8

1. Jubb KVF, Kennedy PC, Palmer N. Theileriosis. In
* Pathokygy of domestic animals Vol. 3. 3rd ed. London
: Academic Press Inc, 1985 ; 210~216.

2. Minami T, Nakano T, Shimizu S, et al. Efficacy of
naphthoquinones and imidocarb dipropionate on Th-
alleria sergent; infection in splenectomized calves. Jpm
J vet 5¢i 1985 ;47 © 297~300.

3. MEE, 358 2999 A=) FHAF
33} Theileria sergenti®] X &oll ol g A7, &
Fo| FFH AR 1982 5 6 1 33~57.

4. A, 399 upwAjols} tholH et F o] HEA
Ej 2A}. th@ o) 53] ] 1978 | 17 79~8L

5. el ol AojA tholyejobie] B AT
FEANEY FANEATR2(7IEHAY) 1978 ;20

. 53~-88.
6. Mchardy N, Wekesa LS, Hudson AT, et al. Antithe-

ilerial activity of BW 720C(buparvaquone) : a com-

10.

11.

12.

13.

14.

16.

17.

—143—

parison with parvaquone. Res in Vet Sei 1985 : 39 :
29~33.

. Cullis PR, Hope M], Bally MB, et al. Liposome as

pharmaceuticals. In © Ostro M]J, ed. Lipasomes from
biophysics to therapeutics. New York and Basel : Marcel

Dekker Inc, 1987 ; 39~72.

. Popescu MC, Swenson CE, Ginsberg RS. Liposo-

me-mediated treatment of viral, bacterial and protoz-
Ostro M], ed. Liposomes from
biophysics to therapeutics. New York and Basel | Marcel
Dekker Inc, 1987 ; 219~251.

oal infections. In :

. Khato ], DelCampo AA, Sieber SM, et al. Carrier a-

ctivity of sonicated small liposomes containing Mel-
phalan to regional lymph nodes of rats. Pharmacology
1983 ; 26 . 230~ 240.

Khato J, Priester ER, Sieber SM, et al. Enhanced
lymph node uptake of Melphalan following liposom-
al entrapment and effects on lymph node metastasis
in rats. Cancer Treat Rep 1982 & 66 . 517~527.
Alving CR, Steck EA, Chapman WL, et al. Therap-
y of leishmaniasis : Superior efficacies of liposom-
e-encapsulated drugs. Proc Natl Acad Sa USA 1978 ;
75 1 2959~2963.

Alving CR, Schneider 1. Swartz GM]. et al. Sporoz-
oite-induced malaria : Therapeutic effects of glycoli-
1142~1144.
Lelkes PI. French pressure cell liposomes. In :
RRC, ed. Lipasomes © a practical approach. Oxford I IR
L Press 1990 © 49~52.

New RRC. Preparation of liposomes. In : New RR-
C, ed. Liposomesa practical approach. Oxford © IRL Pr-
ess 1990 ; 33~104.

pids in liposomes. Science 1979 © 205 :

New

. Ohtomo M, Yamazaki K, Ito S, et al. Effects of Tet-

rocarcin-A on bovine theileniosis in Japan. Jpn J Vet
Sei 1985 ;47 1 581~587.

A4S, HEQ), o %e. ABHA &A@ $obA
theileria® ool #& Q47 B 4 Luista

Fol) =57 1984 1 9 83~91.

Minami T, Kawazu S, Shimura K, et al. Detection
of the schizont stage in experimentally infected cattl-
e with Japanese Theileria sergenti. Jpm | Vet Sci 1990 :
52 1 601~604.



