
(Bovine babesiosis: Preparation, cultivation and cryopreservation of Babesia bovis) 
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d ~~ Q.I 

1fn ) w tA 1ifJ 'VI tI 

l.J1tA 'Vl ~1~1'tV ill 
u 

QJ , 

1J'tl~Vl£Jt) 

fl 1) t911VlJ t~tJD11j tCMmfitJ H1tA~ltA'~~~tJ~'n11t1"l J{IlHlltA~~<{)ltlltA flldt91~ til-it~tJ1tA fl 1:1 

"'" .4', ~ d r.O 'r '" d 1~ ''I d ~ .d' d I) ~ 0 It_ 1 ~ '1 d<V 

fffl1l1tA 'If Ul1WlfO tU1ft' 'ij~ 'YIHfl Am191~1I1lJ t'lff)'V1 A~tAl 1JtflDOU8lJ ttAfll1~'VIm1l1~{flJ !t~~ 

~d CV,Q ~ dC:t t3Jdd.:::"J 91 .t 
Sorbitol tAtAlJ~W{flJlJ91 fll:l OtAf)lJt'lff)!!~~tlJ~U~f)~ l~~ !lJ ~k~f)~It~~!!91 fltAtJtllJ lfl !t~~'V'IlJ 1TW1 

~ d, d C:t ~ lld . t dd I 0 Q.I 

til Glycerolyte t'lW)JJ!'Iff)'VIf)~lmflWm~f)~H!~~ ~\Ol~fl11tAlt1l1'llJ{f1WmlJ'1JtJ~ Sorb.itol 1;'fl'tV:lD 

J ~ t=1 ~ ~ dt IjJ l: I ~ d I ~ d<Q C!

N~fll1t'Vll~tmJ'l!'lftJ U1WClfIJ lU1ft' h!m'ltA l~N~ IlJ!lJtA'VItA1'Vlf)1'\l'VI~1tAlJntJlfllff'V1fJUj'YI.fJlJ 
a J' .:::"J C:CV~I d' ~ 

37 C fl11lJ'lftA 85-90% !!~~ 5%COz 'tV1f) 2%Oz, 5%COz, 93%N rltl~ IlJ{fll.J11m,\'il~!~tI'l!1JtAz 

d~tJ~tAltA 'Iv) ~1!lllJ~mi)PlllJl~llJvif)hJBf) 

"" '" ~hffl'f1~: Ul'th~o [U7ft' Ultllt'ltAtJlJ!tlftJ fll1t'llJtJlJ!!~~!f)lJl! '!f1t~.;J fll:l ~'Vll~!~tJ'l 

m1')tJihir911'V1t1l fllfl1'1fl'Vl tllTI1'V1 til flt1J~iY\ll,)U 'V'Illt1ffl{f91 { ~Wlfi'l mtlhJ'I'il111 tll~tI 

fll.;J!'V1'Vl 10330 'tJn;L'V1fflvltJ 
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o 
lJ'YI'Ul 

" " 
bovis) ~11,r!fl~fllJffru!~tl'VI1\1!fl'J1:ll1ifl'U1J~~lHntlG'"\~1'W'U1'V1 ()~~J 2530) !.)fCl'lll'U!q;.tJ~\I 2 

Q.I U ~ I 

~ cf?i d, d Cl ~ I ~ d d ~c:) 1 .<:::10 

'If'W fl'WllJ'WiJ Jff~'VICl~ 1'W!lJ~!f.'lCl~H~ \I t'VI 1'W'W fllJ91 ~91Cl!fl~'lJ'W'illfHlY'll f! 'U\I Boophilus mioroplus 

d ?t o.! , ,., '1 ' 0:: 'lY ,
11tlJ'WVlllY~'Wl!!~~b'lfClffllJ1JtHl1tl'VICl~ !~tJ~1'W'VI1\I 'UblY'll \PllY~ltl~'W(generation) 

'''''Id, d.'1 jJ ,. d' 0 , 1 0'~I' jJ
(Friedhoff,1988) 1'WU\1l~~1JlJ !'fl'I~1J1tl!!Cl~~ltl~1tJ !Jfl'W'ill'W1'WlJ1fl ff1'W 'lHlJ!1J'W Afl'Wl!'Ul'iJlfl 

gjl\1iJJ~t'YIrr r11llJlUl!H'lJCl\l hfl;d''Wtl'lJff!\1lJ'W'lJf)\I!4Jm!f.'l~'lfiJ~'UCl\Ilfl Ifltllf1~!1J'W hfl'lft11fl 

!~tJ'lJVli'W!!f.'lq'W!!J \I JJfl'VI'll l~ 'L! 1fl~1\1lu~1uf.'l~ilCllQ:IJ1fl flll 6 b~Cl'W Cllfl '1J'Vll\1fl1!iUfl~!v1'W 

i~ 11'1'mi l ·tff\l !~Cl~'ill\1!i1Cl\1'illfH~VI!~Cl~!!~\lt1flVhmtl Cll'ilJJm hJ1flf.'llJ'W 1'Wllffffl1~ Uf.'l~1fl 
~ ~ 

• I .!t d jJ ,,. d tt jJ ~ , '1 ~ , jJ = jJ ~ c$ 
1J:ilflt) !'WCl\I'illfllJfl1llJ~1'W11l'W~Cl !J'fl'I~ !~J'llt11tJ'VICl~'illflH:IJ 'L!J~VI'll~\I H\1lt11.fJlJ'fJlJ~~l1llf.'l\lfl 

'U~iJ1m1J'W hfltfl~ (lJ1'W11 2540) 

~ ~.I '1 do,.)j , ~ a' jJ'" .1 0' <i' jJ dt
1J'U'\J'lJ'W1J J ~!'Vlrr 'VItllJfllnn! fH'L!ClUf.'l~ !fl'W:IJ 'Vl'L!:!J1b'VHf.'lClfl 100 b1JClJ !'b''W\1l !'U1lJ1!VlCl 

QJ QJ d' 3Jd ~ ,% ~ ~ d'd 'j) 

VI Wl'W1ff1V'Vl'WlJ1lY:IJ'fJ\Um'VlUf.'l~rlf.'lNf.'l\1l~\I'lJ'W 'VI\I!'WClU~~'WlJ 1f1m~1'W:lJfl1l:IJ9ll'W'VI1'W IfiCl hfl 

~.<::li d ~ di ~ 9 ,d Q.) d'dd d d d' c! ~ dt • l' QJ ff'Q Q.I 

'lJl1J'b' !Cl'b'ff\1l1 WCl'L!lb'lJ1lJ1 !'W!mf.'l\l!~U\lff\1l1'V1lJm'lJ IflU~~lJffI1l1!fltJ1LClCl\lCl'W'l b'lf'W !mn!1j 

, .! '" '" ?t jJ ?t ~ '" c$.! del
l'VItJVI'W!:lJCl\l m~'lJCl Uf.'l~ fl11\1 !'lJ'W\l1'W !1J1.!\1l1flflUf.'l~!fl1J!'lfCl (carrier and reservoir) 'VllJfl11lJ 

jJ ,.! ?t 0 =, 0 1 jJ .>J o'd 0 jJ 1 ' 
m'W'VI1'W\1lm'lfCl~\lUf.'l~!lJ'W~11l fll! 'W~1JCl\lfllmVI J m ~'il1t1Uf.'l~fl1J J ~'U1~ 'VI1 lYffI1l1'V1'W 1!'lJ1lJ1 lYlJ 

dd lJ -=>,. ,-=> =.! jJ .'1 .!t '1 ' , '\jJ
lUJfl11:IJ ! 1ff\I \1l \1l ! J fl\ll tltfl fl fllJ \1lfl!'lfClH~1f.'l:IJ1J 1m!~~911tJf.'l\lb'WCl\l'il1 fl 1Jff1:1J1 Hl'Vl'L! 'Vl1'W 91Cl ! J'fl .. 

-;J 

ti'1l'1' 1'W fluiWl'W 1iJ i1ff\l11~\1~1!1J'W ~Cl\lfl1i1\lt1\1~fltli11V1Uf.'l~fl11lJ!1J'W '1iJ 'l~ 'W fllJ\l1 n'illU'il.QtJ 

" "'" d d " ffi111~ fllJ!1J 'W ~1 f1flUf.'l~!AU!.)fCl'lJ Cl\I ir\1l1!~ tJ 1!iJCl\l 'V1ilfl11lJ~1'W'VIl'Uff \I 'VI b1J'L!1imflfl!.JfCl'lJ11h;tJ
<II 

QJ ell; ,: ~ c.i del CLI IcL ~ 1fl [Jm '111~1fl 'Vl'W:!J 1'VI [JVI'WruCl\lu~~m ~'lJm1!f.'ltJ\I fl'W Cl~'VI11'l\liJJ ~!'VIrr 
iI , 31 ~ 

fl1 J lU'ill1Vfll J ~ fl! .JfCl'lJ 11j !~tJ1fl tJll1 '11.l1 'W iJ'U~'11'U:IT 'W tl'll 1') 11 111 J 1'U Vi1J!.JfCl! VI f.l¥1 J \I 'iJ 11') 

I ~ $I d.J;Q,d d''Wf l' l '0 QJ ~ l $I .A QJ d ,J, Ci J
!!~'W!f.'lClflUCllJff 'b'\lTli'W ~\P1Y-l~ llJ¥1'L!fl m1'UlYW1HllfltJ1i') !'WCl\l'il ')fl1Jfl'jJ!'lf€lh!m~I!ff!'i:'1Cl~\l111b~~ 

.J' • I '1 '" d ~ 1jJ = '" "-' dt '1 jJ ,0 ,.
b'lfCl'iJ~1JJ1fl!]Cl~ 'Wm~um~Clfl!l1m1J1\1J :::: tt~nm 'iJ\I'VI1 lYVlf.'lflln'W'il'iW'fl1V1!flf.'lm! ~\l1[J !flU 

~ Q.I G'd?t Q.I ~ ~ cd d $I , $I dQ.I t 

m 'Vl1~!'lfCl'iJlfl ~\1l11'l!lJ'W \111 fl flUf.'l~!fl'lJ!'lICl Tli91 J1'il 111lYVlf.'lfl ml 'lI1\1U'W'WCl'W fl Cl til 'J ¥1 J 1'U~ 1~ 
, 

dQ.l~ $I oQ 

'b'J1J1'V1[J1 ~1tJ n1fl'Wfl'VI1\1 ELISA Uf.'l~ Indirect fluorescence dlltibody test (IFA)(Anmjo et ai, 
.! 9 ~,. C>dddd 'I 'J1 , 

1998) fl1111lJ1'illY1t'lltl !'WJ~~'lJ !lJ!f.'lfJf.'l (Figueroa et al,1992) !!~~ Tli11fl'VI-q~U~~ m~f.'l!!'W'Wtl'W 
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li li , 

fl U I 'Vi l~I~(J'Ht}ffl1J11j I~tll 'W j ~tI~!lj fl 1~11 1~1iflln11ill'W 1\l1111!11J1Jilcil-:J!I'i,'l~mrYtIl'i.rflfl U 
li ~ 


d ~ ~ -'i d'l -'i9 '1 

l~tJ1fl'Wfl1JflUn'il~!'b'illJl'i,'l1!jtl !'W~'W (ponnudurai,1987) flljli'il~I'b'il !'W'I1''i,'lil~'Vl~'i,'lil-:J !'Wj~tI~ 

m fl!1l'W fllj l'Vil~litl~!lI'W j ~fJ~n'i,'llJ'W"l !!~1'Wil~',p:r'W lfi'li flln1WJ 'W lfllj !l'n~lifJ-:Jildl-:J~eJ!itil~ 
'Wl'W'I1''i,'llfJ'iJ '\Jlfl'l1'mtljltl-:Jl'W(Levy and Ristic, 1980, Rodriguez et ai, ,1983, Kellennan et ai , 


Ij jld 0 d' 11 'I ' • c\ _1 '" 

1988, Holman, 1996) !~11fllnn'J~1J1Jfl1'JI'VIl~!'i,'ltl-:JI'b'il !'Wl1'i,'lil~l~~'i,'ltl-:JtJtI1~\l1il!'Utl-:J IJj~qfl\l1 


'1j1 ~ 1 , d OJ ~ dd . Q.J .... 1. Q.I d.:A. 
!'lH!'i,'l~fl'fll:ll 'W!mJ1J\l11~"l!fltl1fl1J!'b'tJ'lJl1J!9ftl !'b''W 'i,'lfll:lW~tIJn~!!'i,'l~'i,'lfllJW~'Vll~'b'1m'Vw'W"l 

~h1'Vltm~~1J 1m'i,'lI'J'i,'l il11~ 1 'W 1'Vltlll~tl1tl1JfllH-J~\l11~~'W fll~ \l1n~1iJ'\Jli'tI U'i,'l~flljfffll:lllJj~ 
co ~ d'11 d d' \1 jI dt _I"" 1 '1' jI d 0 ~ "'~ 
(;Y'VlILfl1'Vi'UtJ-:JtI1 'WtJ flmfl'W!'b'tJ'VlI'Vil~I'i,'lfJ~ ~!1J'U lJUJ1W 11 lfl "l ~tI 11\l1tJ~11 fllj 'Vll'i,'lltl(;YmfJ-:J 

o 1_ 1 oj Ii] jI::It ~I 0 ~ '1 jI'l ,c\ 'j) d "" '" 'j) c\ ,
(1'l11 lHl'W1 lJ Ifl1J [l'WtJ11 !~klJ'Wnm'W l'WlJ !!'i,'l~'Wlfl'i,'l1J111 !'b' !'\1'11rufJ\l1tl-:J fllHrfllJ 11'\JfJ~1 'WtJ'W "l\l1tJ 

"-11 .J 1 · d co ~ ::It _I ~ _I ~ ",d'1 jI c\ ~ 
!lJ ~m'b'tJ 11(;Yrumm"f1TVH~11 !!'i,'l~tI-:J11J'UflljlJj~'I1'tI~-:J1JlJj~111tU 11'i,'l1 !I'i,'l~(;Y\l11'Vl !'b'!'VitJfllj!j11 

1 
" u 


'j) .d jI

\l1'W lf118fl~1t1 

~ _I '" ~ dc\ 'j) d.J dd'1 1 'I c\ 
1\l1 fJIJ j ~(;Y-:J~'UtJ~ fllHrfll:ll'W!'VitJ\l1tJ~fllnm tl11!'b'tJ1Jl1JI9fV!'W fH!'i,'l~!'W'W'i,'l8~'Vl~'i,'ltJ~!'Vi8 

o _ 1 "''1 'j)'1 "" co '" 1 ~ '" 11 -'i d ''I c\ =d co:: 
'W1111lJj~Qfl\l1!'b' !'Wfllj\l1j1'il1'W'illW m~'W1j'Vi'WwtJ~i18Q !'W(;Yf111~'UtJ~ canier U'i,'l~!'jI1811111Hfl1J 

" [l'WtJ1J!~81Jllh;vnllff1J~1'W it,! (;Y\l1 j !!'E\~iitI~tJ llJ.. 

1. flll~~fll1'il!~t)~Ifl!~t)m'~1fl'UlJ 
" li v 

. 9l-:Jul9iiJ 2532-2541 ti11!'\Jl~!I'i,'l~!fi1J!~il~ 1~!i1il'\Jlfli-:J111~il~1itl1 U'i,'l~fl1~'\J'W1J~ U'E\~ 1f1 

~ li 

IWfli'W (buffy coat smear) li'mJ~flnltJ1JC}h !!'i,'l~\llj1'\Jln!~il'lJl1i!;tI \l1l1J1TI'Utl-:J-q1jjru (2540) 

.ei )' .ei J(
2. flll!fllf.J:JH fl't1 ~t1t),m'i;1~flll'U ~U'lft) 

v V V Q.I' d 
2.1 m-a~~~UJH'l~m-a't'lfl'tY~1 

~fl1 mJ:lJl1''Wi1~'i,'l(;Yl\l1,r1'~!:)ftl'U n~fl'~ m~ 3-7 l'U \bj!flv1ilJ j~l~~fl!il1Jtl~ 
" ~lln'W 6 9l1'Ul111!~tI-:Jl1'1'Wflilfl~\l1'J'Vl~'E\m flUl~~\ll1a'Vi'Vltl'f11(;Y\l1f 'IlW1'i,'l-:JflHU11'W11'Vltll~V '\J'U 

m~it-:J~fllf1mQ1,fi' 3.5-4 !$itJ'W YllfllJ~~:Ul1J \l11111TI'UtJ~ihJ~ (2514) l1'mY\l11'WllJ 1-4 !tiil'W 

" . 
2.2 !;tl1nUA;V£lm,nl!m-a'flfl'liN 

~do 'l~ Cl::lt co ~""'l ~ 
!'b'tJ'Vll!l1J1 !'b'\Il'E\tJ~fllj'f1fll:ll !1J'U'b'lJ~ Babesia bovis {1'lcm'U1j 'VlfJ 'Ulf)(;YmlJ'U 

q''Uf11i'iff\ll1m1~'b'1~ m111Jil'ff\l11 !fltI~~r-il'U 1f1~~~:U11J!!~1 ~1'U1'W 4 flf-:J 
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.01 II ... JI .old 
2.3 nnfl~aD~~~l'lfD Ui1~1't)1~!ilD~~111)l'il!'lfD1Jlm'lftl 

'1 d", o'd 'j} 'j} .J 'j}

!f1'V1lJ"I'Jl1'VHYlJlJ~W~ 91mJ11JU~~'VfU'\llflJ;Ym'Vl~mnm~1 ~l'UTU 4 911 1111J1.. 

Q.ld d.J Q.ly'-=!t 00 6 
rl1'V1 1 U~!'lH) B. bovis !'U1!tl'U!~()~~1 '\l1'U1'U 5xlO infected red blood cells 

""d d.J 'j} 'j} "" 0 0 6 
~'1'V1 2 UVl!'lf() B. bovis !'U1m'U!~()~Vl1 'il1'U1'U 5xlO infected red blood cells 

d ~ ~ 

911'V1 3 1f1 'hi'l~~lJ!~() 1,*dlu1fI~lJ()':]!rl1 £J1J 11~l'Yi~lJ~Vl!~()'\llfl~~r)ih(JVl1lJ 

~ 

'il1fl1lJll 111Hr-J'U!ti()~1J1~lr'Ul1U~~tJ'()1J~1(J~hl1'ulJoi1 ~1JVl1W~~ 1 f1~~ '1:] fl~1Jmw mm~~.:] 
d .d' "" 1 o..d. Y. <j} d '1 o"~ • I Q, 0 

fl1:iU~!'lf() B. bovis !'\ll~!~()~'\llfl lJ"l 'V11HN'U!~()~1J1m~~tJ()lJ~l£JJ;Y !:i'V1£J1JCJl'l!'lf'U!VllJ 'V11'VJfl 
, " ~ 

1'U{J 'U fl J~~.:].ff'U 'tJ'~ fl U 'V1Vl~m lneJIll J 1fl U 'VllJ !~()lJ1]j!~(J1'Ud~Vl !~()~ u ~.:] 'il1flUN'U !ti()~lJ 1,:] 1 ~(J 
Q.I Q,I 1 d ~ 0 d 9J j) cfo Q.J Q.I 

'UlJ'\l1flJ;Y~J;Y1'U 'U()':]!lJ~!~()Vl!kVl':]'\l1'U1'U 1 ,000 !lJ~ ~ l(Jfl~B~~~'V1J Jfl''U fl1~.:j'UtI1fJ1r1 Q WOx 

cS rcSJI dd

3. f)l'Hf)1Jtl'Uf)lJm,~u')j'u'U~!'lff)1Jl1J!O)j'fJ (Cryopreservation) 

d 

(Baxter, USA), Sorbitol-based cryoprotectant (J;Y~ff:i 2540) U~~ Glycerol-based cryoprotectant 
~ 

o '1 'j}_1 "" '1 """" ,(Glycerol:PBS 1:1, pH 7.2) 'V11 !W1J~B~H'lfB !~(JTJimB~N1'U 0.45 J..lm cellulose acetate 

membrane filtel' 
~, I , 

~.d d .or!( ~ 'd d 0 0 

1 

3.2~ 1ti!fl1Jt1U()lJ!'l1()m()U'llH'V~f1'lWl'i.fJlJm (Cl"yopreservation) 

v~ ...Ji 0' d d''j) 

fll'l 'IIUlt11 Glycerolyte !fl1J~U()lJ!"'() 1JJ~~flrl1J1'\l1fl~rI:i'V1ho'UBlJ!'lfB 

d ""'" 1J1ml:ifJ Plasmodium faloiparum rl1lJTJi'UB.:] Ho (199S) 

""" d d ~ ~ 'j} 0 ~ "" dd d' d d d 
'11ifllJ '\l1f)'V1!~HJlJ n m'UB 3.1 'U1\l1~flB'U!1J~!~B~'V1lJ!'lfBlJllJ!CJl'tI '\l1flW~()~'V1 

" 
1 1J~1Jlr1J 3 ff1'U !~lJ111111 Glycerotyte ~~ l1J'*l'1 1 ff1'U !'Ud1!lJl'11,rNJ;Y1J!'1Ylfltai'lJ\l1~flB'U 

~ ~ 

!tiB~ Y1~'1 5 'Ul11 !!~1!~1J111111 Glycerolyte ~.:]l1J~fl 4 ff1'U !'Ucil1lf!'li'lfl'UU~'1Uli.:]~~1'U 



... ..r ""Cf1l"n014 Cfa1U1l1 fttlU2 nl1 
, J ~ .., 

''''rHn,ruU1t''l7l!lUI!I 
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'Vil:'leJ~'Vil:'ll'ff~f)'lI'W~V1'\'I'.l~fl'ff.tlTVm'liu~'ll~~~ 'Vil:'leJ~l:'l~ 0.5 lIl:'l. t'hltl!ftlJ~tJW 'Vi fJ1J -70 0 C lw 

()~lW Im!1l'W!'YI1:'l1'\1lt.!'Vi 

d J; ~ 1i1 _I dif
fIl1!f1'UtlU0lJt'11'e'HvHJ '11 Sorbitol-based cryoprotectant lJJ"~~fWlm~lf)~\llJ"'Vl 

'191 J' d -=I d 
!'lJf:)'WeJlI!'lJeJml:'l1!HI P. falciparum m1l11i'UeJ~ tY~fl'J" (2540) 

-=I d ~ 'I 91 0 ~ "i dd.J d,1"1
11ifllJ" lllfl'Vl!\llHllI .J m !tA'UeJ 3.1 'Wl\ll:;;f)eJ'W!mUl:'leJ~'Vlll!'lJeJlllf)'Vil:'leJ~'Vl 2 

tl~m\llJ" 1 ri1'W !~lIJ1U1f:)'WeJlI!~eJ~ij Sorbitol-based l:'l~ltl 1 ri1'W !'UclltlJl'll-H!.ulft'W mhlri 

"" d ~ 0 ,_ 1 c:l d "" 0 1 ~ ~ i 
'Vil:'leJ~'Vim'ff\llf)'Vl'Vl'Wfl1ll1W'W~'l'Vil:'leJ~l:'l:; 0.5 lJl:'l. 'Wl lJ!mJ'VltJW'Vi~lI -70 C 'Wf:)~!'W !\llJ"!'il'W 

.. 
~ 1i1d "'I

fIl1!f1'UtlUlllJt'lfll ~vHJ 'If Glycerol-PBS (1:1) 

d d II ~ 'JI c:l "i dd.J d0 

1l1fl'Vl!\llJ"EllI 1 ~'W'lJeJ 3.1 'Wl\ll~f)eJ'W!lI~!l:'leJ~'Vl1l!'lJeJ1l1fl'YiI:'lMI'Vl 3 tl~lIl\llJ" 1 

ri1'W !~1I Glycerol-PBS (1:1) I:'l~ltl 1 ri1'W Hfll~l-H!.ultl'W Hli~lri'Yil:'leJ~'Vim'ff~fl'Vlhlfl1ll1!~tA 
o ,_ 1 d d "" 0, ~, i '" d 

~~ 'Yil:'leJ~l:'l:; 0.5 lIl:'l. hll lJ!fllJ'VltJW'Yi.fJlI -70 C !'Wm 'W !\llJ"!lltH'Yi1:'l1'Vl'W'Vl 

3.3 fIl11.h~AljUi>lwi1fl'Yw~rn~fmJm't'i'lll~A~t) 
Q.I ~ 11 : ~ ~ d.J 9Jd 0

'YiWI,\)lflf:)'WeJlI!'lJeJ'I'nEl'W1U1'Vl~ 3 'lJ'W~ HI:'l~!fllJ!'lJeJb'Vl -70 C 'Wl'WtlJ"~mw 6 

~_ 1 '" J' d ''I cj 1 "'... i 0' ,
'fflJ~l'Yi !']m'VIlJJ"J"~eJ~ !'W'Yil:'leJ~HI:'l~!fllJ 'Wm!'W !m!1l'W!'YI1:'l1 'WleJ()f)m ()Ell~l:'l:;; 1 'Vil:'l()~ H'lJI:'l~ 

0 Q../d'd d d 1"%0 0'1'W Water bath 37 C 'Vl'W'Vl il'W'VIfl11l1!J"1 500g 3-5 'Wl'Vl !'Vl'ff1'WlJ'W'Vl~ 'WWI~f)()'WlIl'V11H~'W 
..:!i '}! d~ ,~ OJ ~ d ~ 9J 'JJ cI 

!l:'leJ~lJ l~ tleJlI'ffElll CJl"1 f1f)lJ 11:'l fllJ W ~'Vll'l f) lE1.tl 1'Vi'lJ()~!'lJeJ!!1:'l~!1I ~ !I:'l()~!!\ll 'l ~ 1E1 f)l:'lm~I:'l'Vl J" J" fl''WU'ff~ 

tYll~ 

'JI 0 ,_ 1 'JI """ 191 d "" 
1I1:'l. aI:'l1'ViEl~ 12% NaCl solution ~1'W1'W 0.1 lIl:'l. I:'l~ lJ'lJl'l m 1 5 'Wl'Vl !lIl1 1.6% NaCl 

solution I:'l~'tl 5 1I1:'l. ~'W~1E1f11ll1!~1~1 700g 10 'WTVi !'Vlri1'WlJ'W(supematant)lf~ !~1I 0.9% 

I • ~ I ~ ~ R.. de::p
NaCl/dextrose solution iltml:'l~!'Vl'ff1'WlJ'W 'Vl'l!'lJ'W!~lI 1:'l1'lCJl"1'1'11E1 M-199 (Gibco, USA) 'Vlll 

o d"'~_'19J J 91Barle's balanced salts !!I:'l:;; 2mM L-glutamine 'WWI~fleJ'W'VI !~!lJ 'lJ!'Vil:;;!I:'lEl~\llll1'U() 4.3 

" tll:'l()~!~eJ l'W.ueJ 4.2 
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, ~ ~ <:l dOl ~ "'_ 1 " 
'1 rU\l1!£J'W'Vl 4 C ~'Wl'W 2-4 'ff1J~lli 

'II 

~ ,:; Ai fJ} do,
1,mm,UJ~!'lff) tl:i~fltllJ~'1t1 58% M-199 'VIlJ Bade s balanced salts U(;1~ JM 

o '1 ~_ 1 .J 1 c=! , ~ , ~ 
TBS buffer 'VIl ~li1J(;1tl~~'lftl ~tl1'limtJ.:lf\ll'W 0.45 f-UU cellulose acetate membrane filter !fllJ '1 

1'W~~~'W~ 4 0 C l~'Wl'W 4 fftl~l,f
'II 

d = 0 do, 1'1 "1 ~ 0 '" J del .J
0z' 5%COz U(;1~93%Nz 'VlfJWliJJlJ 37 C m~'Vl 2 'Wl 1 !'ff !'WIlJ'fflli:ilJ~Yil~~(;1t1~'VIlJfl'11lJ'lf'W 

fflJl1'V1TI 85-90% l'WlJ:i:itllfl1fl''UtJ.:l 5%COz ~fJWliJJiJ 37°C 1>11eil 5 flf~ 
I 91 '*" IV IV IV ~ ~ !U 

_ Id 0 d "'t "'t , "'t 0 eI "'t 

fll1!1J'i;UJ'U'Ul~lnUJ~!'lff) fll1V11l'il!'lff) Ha~fll1H1J~!'lff) ~~'Wlt11~(;1I'J~~'lftltltlfl
'II 

" '\Jlflli[;JlJ~Yil~~~tI~tl:i::::lJ1W LO lJ(;1. !l~'1~~\l1::::fltl'W~iltl~ 1.0 1lJ1fI:i~\l1:i iJlt1(;1~lJ'W'ffh~ 1>11 
<JJ <JJ <JJ <JJ <JJ 

Uf-hHiltl~1J1~ ~tllJiYUlJ9h U(;1~\l1n'\Jl1lJ~l'W'1'W~:}ftl lrlt'11t11~~I'J~~:}ftl(;1~1tlllili 1.0 lJ(;1. l>11!'lf'WU 

lJfl'"J'W '\J'Wm~*~rJn'\J'WlJ~~tltldl'W~~~~iltl~!!~~~l'W'1'W 7 ~JJ~~tl 1 high power field ~~mj~~~tl 
'LJ'l 9' =0" eI" "'t" <:l"'t 
!o(;1~ !'Wli[;JlJ!'\'ilJ 5 li[;JlJ li[;JlJ(;1~ 0.25 lJ(;1. ~\l1lJ'Wlt11~(;1t1~~'lftl 0.9 lJ(;1. l~(;1~\l1::::fltl'WW~~(;1tl~!!~~ 

_1 .J del, ~ ~ _1= 
1J(;1tlm'lftl'VIlmtllJ '1 !'W'Utl 4.2 1J:ilJ1\l1:i 0.1 lJ(;1. 

<JJ <JJ <JJ <JJ 

'\J1flfl1nilJ~'\J1::::!iltl~ If1!i1tlU(;1~ If1'WlJ ~l'W'1'W:i'1lJll~-ff'W 1,321 ~'1 lj:ilt1(;1~~~tI~ ~~U 

-:;<1
1J 2535-2538 ~l'W1'U:i'1lJ 568 

" iJ 2541 ~'1mh~~iltl~'\Jlfllf1!i1tl~'U\l1~~'Yi1~fl1ty'\J'WlJ~ ~l'W'1'W:i'1lJ 33 ~'1tlth~ 

fll1V1n'il!af)~lfl'U1-J 

iJ 2532 ~'1mh~liltl~'\J1fllf1'1,jlJ!'U\l1~~li1~:il'lflJ~ ~l'W'1'WnlJ 314 il'1tl{h~ 
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iJ 2537 9l1t1£h'l~~tI~Hl1fllfl'WlJ~'IJ\l1~'l"d'~tI~1iU1 ~1'W1'Wa1lJ 71 9l1t1U1'l 

iJ 2539 9l1t1U1'l~~tI~1l1fllfl'WlJ~'IJ\l1~'l'Wr~a1')fl,(1 ~1'W1'Wa1lJ 268 9l1t1U1'l(ff'VIi 

fJW ~~a~ flW~, 2539) 

iJ2541 9l1t1U1'l~~tI~1l1fllfl'WlJ~'IJ\l1~'l'Yrr~a1'lfli1 ~1'W1'Wa1lJ 67 ~1t1U1'l 
<!I l' .J ~ ~ 'j) 1 ~I .J. .

NafllHn11l~atl~ lJ'Viu!')j'tlU1U~C)fmatJ tJm1'W 'W1J 2534 \l1a11l'ViU~')j'tI B. blgemma 1l1fl 

fllaN1C)f1fllfl'WlJi'Wim1~~~1'IJtI'l'th'hJftm~tJ'li'1fla11hH'IJ\l1~'l'Wr~fllqjll'W1.j~ !!a~ 1'W~~tI'W 
"" , i d d 'I ..1.1 '" '" ~ ~ '1
r:Y'llnfllJ 2541 fllaN1C)f1fl !fl'WlJ'VI~atJ'l !'Wl'll1lJ~'IJ\l11l'llY1m1')j'1.ja\l1a11l'ViU~')j'tI B. bovis !'W 

i '" d '" .J d _1 '1 '" d J 'I '" d~.J 'j),_ 1 
!fl\l11'V1 2 lYa'l1l1fl~~~')j'tI!'lJ1 1J ~')j'tI!alJ1Ja1fl~ !'W1'W'VI 6 !!a~'IJ'W~'l'Q'~ 10% b'W1'W'VI 12 

.. ,.. d" 
fJwlYiJiJ1'Wa~tJ~ 3 1'WHafllY'i1'l~~~~tltI~1'W~flWCl1'tJfltl !!a~~~lJ~'l:U'W (104 of) 1'W1'W'VI 4 ~!a~~'W 

'I '" d '" d' ~~ d 1 <!I "'" d", ~'j) i '" ~ 
~'l'Q'~ b'W1'W'VI 12 a~~U!')j'tlU1U!C)ftJ'VI'ViU 'W~atl~!!a~fJw lY iJlJ11'l flltJ'VI1~ !~1l1fl !fllYa'l1l1fl~ ~ 

.J ' .. d 
~')j'tllI'W m~l1'lff'W~~\l1atl~flla'VI~atl'lI!r:Y~'ll'W ,tJ'VI 1 

mflla'VI1'lfliliIfl'IJtI'llfl911~ 2 ~~lJ'iY'l!fl\l1~w'W',h lfl!~lJft'WmlY1aUtltJlY'i1'l'il1fl 1~fU!~() 
, _1 '" '" d ~ "'l d 'j) "'l 1 ''''' '1 '" d ~ 

1J 6 1'W 1'W'VI 9 !!a~ 10 lJmfllaC)flJ~afl'WtltJ C)flJlJ1m!a~H'VIU lJfl'Wmlna~atJ !'W1'W'VI 12 ua~lJ 

.A d"" _I "" , '" <!I 1 d 'j) ~ ~~ 'j) ~ 0 

mfllatl'W'VIN~1Jfl\l1~~'W')j'~ fltl lY1tJ lltl lYtlU 'VIl~'WtI'W\l1~!!fl'l'IJ1'l 1J'ffr:Y11~lJr:Y!'\JlJ 'il'l'VI1flla 

Q.I iJ ...::a ~ 1 '0
.. 

QJ Q.I

afl1l1~1tJ Diminazene aceturate (Berenil R, !@JflC)f l'VItJ) 'W'\J'W1~ 7 lJfl. \l1t1'W1lY'Wfl\l11 1 flfl. 

lfl~1~ 3 !!a~ 4 iJ'lfl'ltlU1'W'ffill'VitJfltl .. 
o 
F 

10 

I 6 

i S 

";!. 4 

101 

100 

... , 
lufi 1 a~~U~~mJ1U~:;(J II/Sff l'Wm~!!r:Y~~tI~'vh'tJl~a~fJWlYiJiJ~l'lflltJ'\JtI'llfl'VI~am 

'" d
\l11'V1 2 
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~ : ~ ~.a . 
nl'HllHllH'lft) B. bovis hnnOllH 3 'If'U" flt) Glycerolyte, SorbItol-based cryoprotectant 

.;. d i "d ...... " 0': d "" d i 'J!mu: Glycerol-PBS UJtJtfl'lJ TYI -70°C 'Ul'U 6 ff,j"l'H mn'U1A'lft)U~~A1J"mt)"U~.:J<ml'Ut)1J 'J1l1 

,j'j~AiJ'U"'nllW~'Vll.:Jfl10fll'Vi ~~,j'jlfltl~.:Ji,j~ 2 U~~ 9l1'jl.:J~ 1 

l,j~ 2 "'nllW~'Ut).:JA4t) lJ1ihCUfJ lU1ff (Bb) ~'rm''Um~Uff!~t)~-rt1i,j (2n) U~~'H"'.:J 
,. " " I 

~lnfll~ml'Ut)1Ji~fl -70°C 'Ul'U 6 ff'U"lM 1'UUltl1 Glycerolyte (2'U) U10lliihi1'U~ff1J'Ut).:J 
., 

Sorbitol U~::: 'U10l Glycerol-PBS (2.:J) 
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v ~ ~d' ~ 
hnllVl -Glyoerolyte t.llVll1lJ'i1'1lA~'i1'lJ'IIa.:J Sorbitol ua~'U1Vl Glyoero1-PBS 

Glycerolyte Sorbitol-based Glycerol-PBS 

Babesia bovis 

cl ~1'U~'ll~U!;ltlYlUYl\l ~Y1tJfl~ 

~Y1tJfl~ ffm£1~1 
cl ~ 

t'llYl~!;ltlYl!!Y1\1 

afl'mU~atJil\1 tJfl~ ~Y1tJfl~.. 
Utl£1 :ITfltl~dju fl~'ll ff\lm9'l£1lfl 

'J} 'J} 

!!9'1 fl(haemolysis) 'Utl£1 'Utl£1 

o .., J .J 1 ~ dd 
ffl'Y1a1JN!;lfllH'Vn~m£1W)ftl Babesia bovis . 'U 2 1Jaa£1lfl1fY 'fltl 1Jaa£1lfllfY'Vl'll 2%Oz' 

dd ,J .J, 'J}, ..A 
5%COz U!;l~ 93%Nz U!;l~1Jn£1lfllff'Vl'llm'VI1~ 5%COz 'VI1J11ffl'lJ1at'l~!;l£1\lt'lftl Y19'1m'Utl\l~\I~Y1 

cl Q.I r? J' Q.I Q.I r? d 
!'lhm!;ll 3 ffl.JYll'Y1 l'U1JaHnfllfY'lltl\l 2%Oz' 5%COz ~t!;l~ 93%Nz 'fl11'll'lf'Uff'lJ'VI'Vlli 85-90% 'VI 

"" 0 , 1 do ~ ~ dd.oa d QJ

f,lW'YiiJ'll 37 C ffTW 'U1Jn£1lfllfY'Vl'll 5%COz 'U'Ut'lftllJ'lf19'1atl~H'VIU\l 4 1U 

"'" r!
l'i11'iW 

1J11jt~U!~'U1tJa 19'1ci1l'UdJYltiltlYl!!Y1\1~vh l,rtf)Y1! a'fl1Jl1jciltlciff 'VI1J hi'i\ll'Uff~rlti£1\I 
.., "'iJ '1 ~ d ?I do.., ~ = d 

!!!;l~ff9'l1 1 AU A'fllJ B. bigemina !!!;l~ B. bovis t'lJUffl!'Y1~'Vlffl'flt1J'lJtl\l !a'fl tflYl'fl11lJ~t1Jtff£1'Vll\1 

tfYa1:J!f)~ !!!;l~:ITflt~'Ui1t1J'YI1'lJ1fl~flflla~VlJ'U1f,l9'lffl'Yi m a'll flla titJ\I ! 'fll 'UtJa~ t'Vl ff~tl~lUt'll 1'1 fflU 

U!;l~~Y1ftl'U~11!;lfl 1'U fllal-W~l1£1 !a'fllV1£1..r1 'tJtll~ff\ltflVJmflfllfl1a'Vll\l'fl~-WflhlJtl1Jflla9'ln~ 

'Vt1Jt~tllV1£19la \I~lflm ~UfftiltlVl..r11tJ ~\lt~'UTI1In~~t~'UlJl9la1)1'U u~:lTfl~~1In'il'Vt1Jt~tlhi' 
." 

:iJ iJ V" 

~fl1:J1'fl1\I i!' ~'Vt £11Ul'll~9'1 a1~'YIlt~fl~lfltiltlVll'flti1mt!;l~1'flU'll~lfl'Yim£1'lU'YI~\I!!~iJ\I h,iff1'lJ1Hl 

I ~d.d J'd.Qa ~ " ~ •d ~ 
!!'Yi!;l\l 'Vl \I 'Ufll'iH'Um \11 flt'lftl'll tJ a'lJ1W 9'I1lJ1fl!k!;l~'il ~ fl a ~'illUtlU 'U m~Ufft!;ltlvl!'VI £1\l1Jl\1 n!;llt'Vll'U'U .. 

.! 0 == ... .J ,~ Y. d d .! It Y 
(Araujo et ai, 1998) !JJtl'VllfllH1a1'il1'U'il'iWt'lffl'il1fl!!N'Ut!;lflVl1J1\1tJfllJfff-.l!;l'il\ltll~'flmYlt'fl!;ltl'U !1'1 

., d " ., 
~1£1 ~\IUU ffVll'Vlij t ~tlrlfl'UUtl'il ~UffVl\ltll fl1 aiJ 1£1tl ~1\1 t~ £11J 'VIa'W!t!;l~ t~m:rfl tJ al fl~fl~!'~ £1\1 'lf1\1 

~ ~::'I d 0 'j) ~ ~ ~ I I .d <L '1Q.I 0 

ff'U'l 'il\l t'lJ 'U!'YIVJN!;l'Vl'Vl11'YI9'la 1'il'Vt1Jt'lftlmfl9l'lflff9'l1 tVl\ll£1fl11'illflm~!!fft!;lflVl'Vl1 ! tJ fllaff1a1'il 

tJair1l1'UtiltlVl'IJtl\ll'fl'UlJ''Ut'IJ9'I~\I'Yi1V1al'lf'l.j~mfl1Jl\1al£1\ll'U d']£1~ 't! 'If 1!!;l~'flW ~ 2537 U!;l~ E'Vl~ 
'I' .J ddl ,d d 1 dfJW U!;l~'flW~ 2539) 'llffl'lllHI9la1'il111Jt'lffl1Jl1Jt9l'£1 UI!'Yim'Vlt'fl£1'llrnaa ~1J1V1'lJm a'fl'VlVla1'il 



10 

" 'Vf1H'1ftl~lflC)j'lfl!'fl L'l;"dll!fl1J Saratapwt et aI (1989) a1£J'l1l!fl1aa~1J1~'1Jtl'l h'fl1J1liL~£Jll!!'fl 
• ,od & :;dt 3J..:::w=:t I. .,J

l!lJ11a~lY11.:J1J 2531-2532 ~n~'Vf1Jm 5 'flH!lJ€Wla1~~1£JTjj !FA !!I'lNr:WnC)j'lfWla1~'Vf1J!'b'tl B. 

, 'J.I d ~ ~ ~ "'1 ~.. 'J.Id 
bigemina !!~~ B. bovis ~!'Vf£J.:J 2 'flH tllJ'Vf1l! !!~~'flW~(2533) 1'l~l'lllJmfl1a !'fll!lJ'Vfl!'IJ!!'I'1'1'1 

l! ' .. '1 '" ~ '" '" l!:!'<l ddl! 'J.I&
~'lJf11'Vf !lJfflJ'lJaW !~lYlIl~l.:J !!~~lYtl1J IIln~'Vf1H'b'€l1J11J!C)j'£J!~ !l!'lJW~'V1lJ !'lJ'lJl!~.:J 

i~m (2530) 'Mfllllh'fl1J11h~£JlU!'fl~\ll~~llJ 'Vf1Ji1tYI'l1!~lJ1i'1.ui.:JHI'i1l!~ 2 lY~.:J 

.Jd '4 ~ Q.I d d'--! d',.:l

!'b'€llJfff11'Vf!'b'l!L~lJ'I'1.:J'fl11lJ ~l!!!a .:J!!~~~fllJ W~'V11.:J'b'1m'Vf '1'1~ ~d'll!lh~ !£J'b'l! I'l€lfl 1ai'YfllJ 1'1'1~!:1€l.:J 
9J 9J ~Q.I d ~ 9J d .J" ~ l.J.3J 9J Q.IQ.I I Q.I 0'
'fll!'fl111~mfl£J1fl1H'b'€l!!~~ h'flll!'Yim£JG'l~ll! fl1afll!€l1JH~~!fl1H'b'€l!~ !~£J !lJl'ltl'lN1'W!'lJ11'l1ffI'l1 

~ ?t d. do ?t : d" 'l'J.I?t ' 
~.:J!'Ul!ff.:J'I'1~l!'Ul! (Rowe et aI, 1980) l!l£J1'1'1l!£JlJ !'b'!'Ul! cryoprotectants !'b'l! 

Polyvinylpyrrolidone (PVP), Glycerol, Dimethyl sulphoxide (DMSO) !!!:1~ Hydroxyl starch 

?t 'J.I ~ :,,,f'J.Io: dd ?t 
!'U'WI'll! (palmer,1982, Sputtek and Kober, 1991) hAfl1a~fllJ1'flH'Wl~'W1'W1£J1'1'1lJ Glycerol !'Ul! 

'_I 0 1'J.1 _I ,: d 0 'I 'J.I <5 '" 
ffTU1Ja~fl€l1J~1l!1l! 3 ~mlJ1 'b' 1Ja1fltl11l!1£J1~m'l'1 3 (Glycerol:PBS) '1'11 !mlJ~!!:1€l~!!~.:J 

?t 0 !i d d ~ " _ 1 "'1' , d .!l' 0 ~ :

Hill flt'Ul!~1l!1l!lJ1fl U!:1~!'b'€l'l'1 'Vf1JlJ!:1 fllJ l.U~N ~1J fl III lJ!'YilJ1~\9l€lfl1'J!fl1J fI'W €llJ!'b'€l ff1lY a1J l!1£J1 

d d 'l 'J.I d'l 'J.I d ~ 'J.I , 
~lIla'l'1 1 (Electrolyte-based balanced) !!!:1~~m'l'1 2. (Sorb.itol-based) mN!:1~ !fl~!'fl£J.:Jfll!nl!UI'l 

: d .!l'" d, <5", 11'J.ld' d .J 'J.I ~ d 
'U1£J1ffl'la'l'1 1 fll!€llJ!'b'€l€lffa~'I'1€l£Jl!€lflW~!!:1€l~!!~.:J ~~fl11ffm'l'1 2 C)j'.:Jfftl~'fl~€l.:Jfl1J'V1 Ho.. .. .. 

" 
(1998) 1~fllJ11~ 1l1J1.:Ja1£J.:J1l!'Vf1Ji1 PVP , llfJWfflJl1~ll! fl1am.AtllJ!'1f€l1J1i:h~£J lv1'~fli1 

Glycerol (Palmer, et aI 1982, Holman,1996) Holman (1996) 1~ 20% PVP-40 1l! Puck's saline 

.J d d ~ ,3J d I I ,'" : d 
glucose fll!tllJ!'b'tl1J11J!'b'£J'l'Jfl'b'l!~ ~N!:1~ Palmer et a1 (1982) flmJ11 10% PVP-40 Lllm.J1£J1'V1 

, !i ddd, dd..!t '1'~' 
mlJ1~fflJl'ltlfl1afll!tllJ !'b'tl1J 11HC)j'£J'V1tl~l!tlfl W~!!:1tl~ !l!tl'lmfl pVP lJff11J1aflC)flJN1l! plasma 

, dd Q.J~ ~ : .J dt ,d jI. Q.I d 

membrane !till DMSO !!!:1~ Glycerol fllJfJWfflJ1JI'l!'Ul!l!l£J1f1'\.!tllJ!'b'tl!'Vftlfl1m'b'!!'lJ.:Jl~!'b'l!fl'W lJ 

'J.Id d O'l'J.I" ~'J.I' =d~ 011'J.I1 '" 
'lJfHff£Jm'l'Vlm~'I'11 m!fl~ osmotic shock !!!:1~ lysis !~.:J1£J 11H!fl !'lJ'I'11 ~ ~£Jfl1a!l'llJ Sorbitol 

http:011'J.I1
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"" I d ~ I 'I t d
(Phillips and Wilson, 1978) 1l.:jfl1~'11 Sorbitol 'VI!1J'W'ff'1'Wr-l'fflJ !'\..!'\..!1Ul~\91a'VI 2 U~~ Electrolyte 

I d ~ I 1 t d ::It ~ I 0 '1 91 ol "" 91 ell! 91 
\911.:j'l'VI!1J'W'ff'1'Wr-l'fflJ 'W'W11'Jl~m'VI 1 m~HlJ'W\91'1'lf'1(J'VI1 !lHlJ~!~f)~!!~.:j!L\91f)'Wf)(J~.:jf) !~ 

J ~ d d d 0 9 'j) ~ Q.I ~Q.I 'j) 1 I d ~ 
f) 1 a!Vl1 ~!~ (J.:j! 'lff)1J 11J !G]W'VI 'VI 1 ! W!f) ~ f) 1a VI WI'W 1.:j 1'W '111 (JW~l (J~ 1'W f)£J1.:j \91f)! 'Wf).:j!alJll1 f) 

'3J'3J 	 0 d ~ r! 

EI:p et a1 (1978, 1980) 1~1'lf Spinner flask culture system 'VI1f)1J!~£J.:j!'lff) B. bovis d:l'Wr-l~ 
0'" I 	 1191~ -"'d<Ol" 1 '191 

'ff1!a'iJ \91f)lJ1 Levy !!~~ Ristic (1980) ~VlWI'W1'11H~£J.:j ~~(J!'lf Microaerophilus stationary phase 

do ... 1 a' Q.J ~ 93Jcv d., d d IQ.J 

'VI'W1!m micro titer plate lJ1lJa~~f)\91!!~~£J.:j'f1.:j'W£JlJ !'lff)'Wll'Wm~'VI.:j'Jf)'1'W'W 'fffl11~'VIUWlJ1~'fflJ\91f) 

, " 
f)1a!ll~ru!&1lJ l\91!!~~!!li.:j\9l'1l~!!fi 'f111lJ!tl'W m~-~l.:jlh~lJ1W 7 'f111lJ~f)'1Jf).:jff.:j!ln~!~tJ.:j hhfl'W 

u 

91 d del.d' =d 0 1 d<Ol "" 
0.6 	CJflJ. \l,1!Vl1~!~(J.:j'VIlJ'f1'11lJ'lf'W 85-90% fJWWi,1lJ'VI 37-38 C 'l..!lJaJUlf)1f1''VIlJ %5COz WHl 2% 

t d'l91d 91 _Id
0z, 5%COz U~~ 93%Nz (Kakoma and Melhorn, 1994, Hohnan,1966) 'WlUl'VI !'If!~£J.:j\91f).:j!lJ~(J'W 

1mJ'Ji)"J'W !!~~!Wf)ri1m~fJ!!~'1'\.!1 'tJlVl1~!~(J.:j l'Ww!:JlJlwli~ijdJ~!tif)~!!~.:j1wli'l'Jf) 2-3 1'W 

d! 'I d ~~ .d'l =1191old'l
!'W €I .:jll1 f) ~ 'WfI1 '1~'VI mlJ1~'fflJ 'W 'Wf)m 1 f) U '1J (J1tl'1Jf).:j! 'lff) 'W W~€I~'VI ~ ~f).:jll ~LII a ru ~ !\91lJ'VI fI1(J ! 'W 

u 

nmlli!fl'W 4 1'W f)1m(Jf)ri1m~fJ!1l'W1.h~~1ll~'Vh 11l'!~fJ!!~.:j!!H~ 'ff1lJ1atH~(J.:j\9imdf).:j '1~'Wl'\.! 
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Bovine babesiosis 


Preparation, cultivation and cryopreservation of Babesia bovis 

Suwannee Njthiuthai 

Manop Muangyai 

Abstract 

Requirement of Babesia spp maintenance for experiments in various aspects is crucial. 

In this study, a thai strain of Babesia bovis was inoculated to splenectomized calves. During a 

high parasitaemia, they were bled for cryopreseIValion and in vitro cultivation. Parasitized 

erythrocytes have been cryopreseIVed for Jutw"e use by mixing with 3 cryoprotectants and 

freezing at -70°C in liquid nitrogen . The cryoprotectants are glycerolyte (electrolyte-based 

balanced), sorbitol-based and glycerol in phosphate buffered solution (PBS). After 

cryopreservation for 6 weeks, viability of the parasites wen~ assessed by mOIphologically 

obseIVations of Giemsa stained smears. The results revealed that glycerol-PBS cryopreserved 

blood were recovered unsuccessfully in bovine erytlllocytes and free exoerythrocytic babesial 

parasites. Glycerolyte and sorbitol-based cryoprotectants gave satisfactory results. Besides, 

glycerolyte provided a better cryopreserved property than sorbitol-based for exoerythrocytic 

Babesia. TIle babesia! parasitized erythrocytes were also maintained and propagated in in vitro 

cultivation for a short term. However, unsatisfactory results has been shown in both under the 

conditions of 85-90% humidity, 37°C and 5% CO2 or 2%02' 5%C02 and 93%N2. Attempts to 

develop a propercd culture technique should be considered. 

Keywords: Babesia bovis, cryoprotectants, cryopJ:eservation, cultivation 
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