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 2/+1*)*+34+

+*#%)("1*!9& Toxoplasma gondii G#7"& )#)1>"%0O
9(=P%9()5=& @!7(65"#=3& -!%$0(& %(0@()70#/Q1*(15=&
)R%P$& .,$0*& (%!0& )R%P$& 0)*#%0>"& 7"!:(/*#@.15/Q&
)5)(:,G>/5=& $(-%0#& 01!1>& 0((1(0H& S& "(97(@.!0=(0HL&
80!/,G#& 7*H3& 6#& @(1!$& BTU& (2P.1#G& @(@,.!/G*& =!& $($!"1*#&
($/0515& 7#%(.(2*/01#& )& 9*#%,19,& T. gondiiL& 4& +(.7/#&
($7#"#9& 7#%(@(05"5)15/Q& $(%(7:5/Q& )51(7*& VWOXWYL&
+!"(2#1& )5)(:,G#& (-G!)5& /Q(%(-()#& ,& 65)*/*#.*& 
0& (-1*6(1>& /0511(R/*>& ,9:!$,& ($@(%1(R/*()#2(& *& G#7"&
70/0#2P.1*#&1*#-#0@*#/015&$.!&9(-*#"&/*H6!%15/Q3&2$56&=(6#&
7@()($()!Z&/Q(%(-H&@:($,[&"(97(@.!0=(0H&)%($0(1>L
\(97(@.!0=(0!& )%($0(1!& @(/*>2!& 0!& 7(->& @()!61#&

1!7"H@7")!& S& ,709($0#1*#& )& (-%H-*#& "9!19*& 1#%)()#G&
=P02,3& (9!& *& 7*!"9P)9*& 1!& #"!@*#& @%#1!"!.15=3& /(& =!&
/Q!%!9"#%&1*#($)%!/!.15&*&%0,",G#&1!&$!.705&%(0)PG&$0*#/9!L&
?5059(&"%!17=*7G*&@*#%)("1*!9!&@%0#0&:(6579(&%(R1*#&)%!0&
0& /0!7#=& "%)!1*!& /*>65& ])& ;& "%5=#7"%0#& )51(7*& S& BWY3& 
)& ;;;& S& G,6& XVY^3& 0!R& /*H69(RZ& (-G!)P)& "(97(@.!0=(05&
)%($0(1#G& G#7"& ($)%("1*#& @%(@(%/G(1!.1!& $(& %5059!&
*1<#9/G*L&'!%!6#1*#3&$(&9"P%#2(&$(70:(&)&;&.,-&;;&"%5=#7"%0#3&
=(6#&@%()!$0*Z&$(&@(%(1*#1*!3&(-,=!%/*!&@:($,& .,-&)!$&
%(0)(G()5/QL& _*!21(7"59!& "(97(@.!0=(05& (@*#%!& 7*H&
2:P)1*#&1!&"#7"!/Q&7#%(.(2*/015/Q&)&9*#%,19,&)59%5)!1*!&
@%0#/*)/*!:& ;2D& *& ;2J& !1"5O\(M(@.!7=!L& `#$1!96#& 6!$#1&
0& $(7"H@15/Q& (-#/1*#& "#7"P)& 1*#& @(0)!.!& G#$1(01!/01*#&
(9%#R.*Z&<!05&0!%!6#1*!&,&9(-*#"5&/*H6!%1#GL&
;1<#9/G#& T. gondii& 7"!1()*>& *7"("15& @%(-.#=& 0& @,19",&

)*$0#1*!& 0$%()*!& @,-.*/01#2(3& 0#& )02.H$,& 1!& /0H7"(RZ&
)57"H@()!1*!& (%!0& %5059(& 0$%()("1#& G!9*#& 1*#7*#&
"(97(@.!0=(0!3& 70/0#2P.1*#& 0!R& G#G& @(7"!Z&)%($0(1!3& 9"P%!&
@%05/051*!& 7*H& $(& @(%(1*#a& *& )!$& %(0)(G()5/Q& ,& @:($,L&
_.!"#2(& "#6& *7"1*#G#& 9(1*#/01(RZ& )5@%!/()!1*!& 1()5/Q&
7"%!"#2**&)!.9*&0& ">&/Q(%(->3&)/0#71#G3& 79,"#/01#G&$*!21(05&
"(97(@.!0=(05& )%($0(1#G& ,& 1()(%($9P)& (%!0& 1()5/Q&
=#"($& %P61*/()!1*!& R)*#6#2(& 0!%!6#1*!& *& @%0#).#9:#G&
*1<#9/G*&,&=!"#9L&
F%"59,:& @($7,=(),G#& $("5/Q/0!7()>& )*#$0H& 1!& "#=!"&

@%(-.#=,& 0!9!6#a& T. gondii& (%!0& 7,2#%,G#& $0*!:!1*!& *&
7"%!"#2*#& G!9*#& 1!.#65& @($G>Z3& !-5& 79,"#/01*#& 0!@(-*#2!Z&
"(97(@.!0=(0*#3&70/0#2P.1*#&G#G&@(7"!/*&)%($0(1#GL&

5612/$)2

Toxoplasma gondii&*7&!1&*1"%!/#..,.!%&@%("(0(!1&@!%!7*"#L&
;"& *7& /(==(1& )(%.$)*$#& !=(12& )!%=O-.(($#$& !1*=!.7&
!1$& /!1& -#& "%!17=*""#$& "(& Q,=!17& /!,7*12& 0((1(7*7L& ;"& *7&
#7"*=!"#$& "Q!"& #N#%5& "Q*%$& @#%7(1& *1& "Q#&)(%.$& *7& *1<#/"#$L& 
;1&+(.!1$&VWOXWY&@#(@.#&!%#&*1<#/"#$L&Toxoplasma gondii is 

!1&*=@(%"!1"&/!,7#&(<&/.*1*/!.&$*7#!7#&*1&<#",7#73&*1<!1"7&!1$&
*==,1(/(=@%(=*7#$&@!"*#1"7L&;"&*7&(1#&(<&"Q#&=(7"&<%#b,#1"&
@!%!7*"*/&*1<#/"*(173&#7@#/*!..5&$!12#%(,7&*1&/(12#1*"!.&<(%=&
!1$&*1&@#(@.#&)*"Q&*==,1(.(2*/&$#K/*#1/5L&
c(12#1*"!.& *1<#/"*(17& /!1& %#7,."& *1& @%(2%#77*N#& $!=!2#3&

=(7"& /(==(1.5& "(& "Q#& -%!*13& (/,.!%& .#7*(17& !1$& %#"*1!& 
*1&@%#1!"!.&$#N#.(@=#1"&!1$&Q#*2Q"#1&"Q#&%*79&(<&1#,%(.(2*/!.&
!1$&N*7,!.&*=@!*%=#1"&*1&1#)-(%1L&c(12#1*"!.&"(M(@.!7=(7*7&
%#7,."7& <%(=& "%!17@.!/#1"!.& "%!17=*77*(1& (<& Toxoplasma 

gondii&*1<#/"*(1L&\Q#&*1/*$#1/#&!1$&"Q#&7#N#%*"5&(<&/(12#1*"!.&
*1<#/"*(1& N!%5& )*"Q& "Q#& "*=#& (<& *1<#/"*(1& ]*1/*$#1/#& *1& B7"&
"%*=#7"#%[&BVOdWYe&*1/*$#1/#&*1&U%$&"%*=#7"#%[&XVY^L&;1&/!7#&
(<&#!%.5&"%!17=*77*(1&*1&@%#21!1/53&1#,%(.(2*/!.&!-1(%=!.*"*#7&
=!5&.#!$&"(&7#N#%#&=!.<(%=!"*(1&(%&7"*..-*%"QL&\Q#&$*!21(7*7&
%#.*#7& =!*1.5& (1& 7#%(.(25L& \Q#& "#7"7& <(%& "(M(@.!7=(7*7& !%#&
-!7#$& (1& =#!7,%#=#1"& (<& 7@#/*K/& !1"*O\(M(@.!7=!& ;2D&
!1$&;2J&!1"*-($*#7&)*"Q&!,"(=!"#$&"#7"7L&f()#N#%3&1(1#&(<&
"Q#7#& "#7"7& %#.*!-.5&$#"#%=*1#& "Q#& "*=*12&(<& @!%!7*"!#=*!&(1&
2#7"!"*(1L&

T. gondii&*1<#/"*(1&Q!7&*=@(%"!1"&*=@.*/!"*(17&<(%&@,-.*/&
Q#!."Q3& 7*1/#& *"& !<<#/"7& (1#O"Q*%$& (<& "Q#&)(%.$g7& @(@,.!"*(1&
!1$&/!,7#7&$*7#!7#3&=*7/!%%*!2#&(%&/(12#1*"!.&=!.<(%=!"*(17L&
f#!."Q&$#=!1$&<(%&7"%!"#2*#7&!2!*17"&"(M(@.!7=(7*7&%#=!*17&
7"%(12& !7&)#..& !7& #!%.5& @(7"1!"!.& $*!21(7*7& (<& *1<#/"*(1& *1&
1#(1!"#& !1$& $#N#.(@*12& 1#)& "#7"7& <(%& =!"#%1!.& *1<#/"*(1&
"*=*12L&
\Q*7& !%"*/.#& 7,==!%*0#7& "Q#& *1<(%=!"*(1& !-(,"& 

"Q#&T. gondii&*1<#/"*(1&@%(-.#=&!1$&7,22#7"7&@(77*-.#&!/"*(17&
!1$&@%#N#1"*(1&7"%!"#2*#7&!2!*17"& "(M(@.!7=(7*73&#7@#/*!..5&
/(12#1*"!.&"(M(@.!7=(7*7L&
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\(97(@.!0=(0!&]:!/L&"(M(@.!7=(7*73&!12L&"(M(@.!7=(7*7^&
"(& /0H7"!3& 0!9!h1!& /Q(%(-!& @!7(65"1*/0!& )57"H@,G>/!&
,&/0:()*#9!&*&)*#.,&2!",19P)&0)*#%0>"3&)5)(:5)!1!&@%0#0&
@*#%)("1*!9!& Toxoplasma gondii& 1!.#6>/#2(& $(& %($0*15&
F@*/(=@.#M!3& @($2%,@5& c(//*$*!L& +*#%)("1*!9& "#1& @(& %!0&
@*#%)705& 0(7"!:& )5*0(.()!15& ($& 2%50(1*& !<%59!a79*/Q&
*&(@*7!15&@%0#0&A*/(.#&*&J!1/#!,M&)&BiWj&%(9,L&J(6.*)(RZ&
)57">@*#1*!&"(97(@.!0=(05&)%($0(1#G&,&@:($,&*&1()(%($9!&
0(7"!:!&(@*7!1!&@%0#0&"%0#/Q&!,"(%P)&]FL&4(.<3&_L&c()#13&kL&
+!G2#^&)&%(9,&BiUiL&A!"(=*!7"&$(@*#%(&)&BiXi&%(9,&,7"!.(1(&
@#:15& /59.& 65/*()5& @*#%)("1*!9!& *& )570/0#2P.1*(1(& G#2(&
@(70/0#2P.1#&<(%=5&%(0)(G()#L&
I)02.H$1*!G>/& @(.*=(%K0=& _AF& *& )5")!%0!1#& *0(O

#105=53& )& (-%H-*#& G#$1#2(& 2!",19,& T. gondii =(61!&
)5%P61*Z&U&70/0#@53&9"P%#&%P61*>&7*H&0G!$.*)(R/*>L&80/0#@5&
;& *& ;;& 7>&@!"(2#11#&$.!& .,$0*& *&=(2>&@()($()!Z&0!%!6#1*!&
)%($0(1#3& @%05& /05=& 70/0#@& ;;& G#7"& 1!G/0HR/*#G& *0(.()!15&
)&0!%!6#1*!/Q&,&/Q(%5/Q&1!&F;_8L&A!"(=*!7"&70/0#@&;;;&G#7"&
@!"(2#115&@%0#$#&)7057"9*=&$.!&0)*#%0>"&lBmL
\(97(@.!0=(0!& 1!-5"!& G#7"& "5@()>& !1"%(@(0((1(0>&

1!"(=*!7"& "(97(@.!0=(0!& )%($0(1!& @()7"!G#& )& )51*9,&
0!%!6#1*!& /0:()*#9O/0:()*#9& ]=!"9!O@:P$^L& 80!/,G#& 7*H3&
6#& UWY& @(@,.!/G*& .,$09*#G& G#7"& 0!%!6(15/Q& @!7(65"#=3&
!&/0H7"(RZ&%P61*&7*H&)&0!.#61(R/*&($&%#G(1,&2#(2%!K/01#2([&
)&I8F&($&dW&$(&UWY3&̀ !@(1**&dVY3&f(.!1$**&XWY3&4:(70#/Q&
XWY3&n%!1/G*&VWY&*&n*1.!1$**&UVY&ldmL&4&+(.7/#&0!9!6#1*#&
)57"H@,G#&,&VWOXWY&(7P-L&80!/,G#&7*H3&6#&)&)(G#)P$0")*#&
.,-#.79*=& /0H7"(RZ& 0!9!6#1*!& $(/Q($0*& $(& VjY& )R%P$&
.#R1*/05/QL& 4#$:,2& $!15/Q& +(.79*#2(& ;17"5",",& f*2*#15& 
*& J*1*7"#%7")!& '$%()*!& BXUj& @%05@!$9P)& "(97(@.!0=(05&
0(7"!:(& 02:(70(15/Q& )& .!"!/Q& BiioOBiii3& ):>/0!G>/& Ud&
@%05@!$9*&"(97(@.!0=(05&)%($0(1#G&)&.!"!/Q&BiipOBiii&lUmL&

EPIDEMIOLOGIA

q5)*/*#.#=& (7"!"#/015=& 7>& )& 1!705/Q& )!%,19!/Q&
9.*=!"5/015/Q&9("5&$(=()#&*&1*#9"P%#&9("()!"#L&q5)*/*#.#=&
@(R%#$1*=&0!R&77!9*&])&"5=&/0:()*#9^&(%!0&@"!9*L&'!%!6#1*#&
"(97(@.!0=(0>& ,& .,$0*& ($-5)!& 7*H& $%(2>& -#0@(R%#$1*>& 
1@L& @%0#0& 0G#$0#1*#& -%,$15/Q& )!%05)& 0& ((/57"!=*& .,-&
@(R%#$1*>& @%0#0& 0G#$0#1*#& 1*#$(2("()!1#2(& =*H7!& 0&
/57"!=*3&=(6.*)#&G#7"&"!96#&@%0#9!0!1*#&0!9!6#1*!&0&9(-*#"5&
1!&@:P$&@%0#0&:(6579(&@%0#0&705-9(&%(71>/#&"!/Q50(*"5L&_(&
1*#$!)1!&,)!6!1(3&6#&2:P)15=&h%P$:#=&*1<#9/G*&7>&($/Q($5&
9("()!"5/Q&S&0!%P)1(&$(=()5/Q3&G!9&*&$0*9*/QL&A!7"H@1*#&
01!/0>/>& %(.H& )& %(0@%0#7"%0#1*!1*,& 0!9!6#1*!& @%05@*7!1(&
=*H7,&0)*#%0>"&9(17,=@/5G15/Q3&0):!70/0!&)*#@%0()#=,L&
4&(7"!"1*/Q&.!"!/Q&@(2.>$&"#1&G#7"&9(%52()!15&0&,)!2*&1!&
<!9"3& *6& 0!1*#/0570/0#1*#& R%($()*79!& ((/57"!=*& G#7"& /(%!0&
/0H7"70#&!&*/Q&0$(.1(RZ&$(&,"%05=5)!1*!&7*H&)&R%($()*79,&
)51(7*&9*.9!&.!"&lomL
+($/0!7&(7"%#G& <!05& *1<#9/G*&)&1!-:(19,& G#.*"()5=&9("!&

0!/Q($0*& %(0)PG& @:/*()5& @!7(65"!& 0& @()7"!1*#=& <(%=5&
0!9!h1#G&S&((/57"5L&?(0)PG&-#0@:/*()53&/05.*& 7/Q*0(2(1*!&
0!/Q($0*& )& "9!19!/Q& 65)*/*#.*& @(R%#$1*/Q& S& 77!9P)3&
@"!9P)L& E(/57"5& 0!)*#%!G>/#& 7@(%(0(*"5& @(& )5$!.#1*,&
0& 9(/*=*& ($/Q($!=*& $(G%0#)!G>& )& 2.#-*#& ]-#0@(R%#$1*(&
@(&)5$!.#1*,&1*#&7>&(1#&0!9!h1#&$.!&/0:()*#9!^L&8@(65/*#&
((/57"5&@%0#0&0)*#%0H"!&.,-&/0:()*#9!&@()($,G#&,)(.1*#1*#&

)& G#.*/*#& 7@(%(0(*"P)& *& @%0#GR/*#& @*#%)("1*!9!& )& 9(.#G1>&
<!0H& %(0)(G()>& S& "0)L& "!/Q50(*"L& \!/Q50(*"5& =!G>&
0$(.1(RZ& %,/Q,3& @(9(1,G>& -!%*#%H& G#.*"()>& *& $(7"!G>& 7*H& $(&
(9(.*/015/Q&)H0:P)&/Q:(115/Q3&!"!9,G>/&$%(2>&9%)*(1(R1>&
.,-& .*=<!"5/01>& *11#& 9(=P%9*& 65)*/*#.!L& 4& @%05@!$9,&
@*#%)("1#2(&0!%!6#1*!&T. gondii& "#1&@(/0>"9()5&(9%#7&BOU&
"52($1*()#G& @!%!05"#=**& @%0#-*#2!& 0)59.#& -#0(-G!)()(L&
\!/Q50(*"5&!9"5)1*#&)1*9!G>&$(&9(=P%#9&G>$%0!7"5/Q3&2$0*#&
")(%0>&)!9,(.H& (/Q%(11>& *& -!%$0(& 705-9(& 7*H& 1!=1!6!G>L&
805-9!& %#@.*9!/G!& $(@%()!$0!& $(& @H91*H/*!& 9(=P%9*& 
*& %(07*!1*!& 7*H& "!/Q50(*"P)& @(@%0#0& 9%#)& $(&)*#.,& "9!1#9&
*& 1!%0>$P)3& )& "5=& @%0#$#& )7057"9*=& $(& (R%($9()#2(&
,9:!$,& 1#%)()#2(& ]EIA^3& (9!3& =*HR1*& 709*#.#"()5/Q& *&
=*HR1*!& 7#%/()#2(& (%!0& :(6579!L& _(/Q($0*& )P)/0!7& $(&
7*.1#2(&($/051,&0!@!.1#2(&*&01*70/0#1*!&"9!1#93&/(&01!G$,G#&
($0)*#%/*#$.#1*#&)&9.*1*/015/Q&(-G!)!/Q&/Q(%(-5&](21*79!&
0!@!.1#&1!&$1*#&(9!&*&)&EIA3&0)!@1*#1*#&)&EIA^L&
\!/Q50(*"5& *1$,9,G>& ($@()*#$h& *==,1(.(2*/01>&

2(7@($!%0!& S& @($& G#G& )@:5)#=& @%(/#7& */Q& 1!=1!6!O
1*!& *& @(7"H@,& /Q(%(-5& 0(7"!G#& 0!Q!=()!153& !&
"!/Q50(*"5& @%0#970"!:/!G>& 7*H& )& -%!$50(*"5L& 89,@*79!&
)#)1>"%09(=P%9()(& 0$#@(1()!15/Q& -%!$50(*"P)& ")(%0>&
)P)/0!7& /57"5& "9!19()#& )& =P02,3& (9,3& =*HR1*!/Q&
709*#.#"()5/QL& 4& @(7"!/*& 1!-5"#G& 0!%!6#1*!3& "(97(@.!0=!&
)59!0,G#& 0):!70/0!& @()*1()!/")(& $(& 9(=P%#9& ,9:!$,&
%#"*9,.!%1(OQ*7"*(/5"!%1#2(& *& =*HR1*()#2(3& 1!"(=*!7"& 
)& @%0#-*#2,& *1)!0G*& )%($0(1#G& ,=*#G7/!)*!G>& 7*H& @%0#$#&
)7057"9*=& )& (R%($9()5=& ,9:!$0*#& 1#%)()5=& *& )&
1!%0>$0*#&)0%(9,L&k%!$50(*"5&1!=1!6!G>&7*H&-!%$0(&)(.1(& 
*&0!/Q(),G>&0$(.1(R/*&*1)!05G1#&@%0#0&/!:#&65/*#&2(7@($!%0!L&
4& @%05@!$9,& 0!:!=!1*!& ($@()*#$0*& *==,1(.(2*/01#G&
1!7"H@,G#& %#*1<#9/G!& ]-%!$50(*"5& 0(7"!G>&,)(.1*(1#&0& /57"5& 
*&@%0#970"!:/!G>&7*H&)&<(%=H&*1)!05G1>&S&"!/Q50(*"̂ &lVmL&

7895:;%<7- 7=>5?@7?;%:A7B?7CD9

'!%!6#1*#& @:($,& T. gondii& 1!7"H@,G#& @%0#0& :(6579(& 
)&(9%#7*#&@!%!05"#=**3&G!9(&1!7"H@7")(&@*#%)("1#2(&0!%!6#1*!&
1!-5"#2(& ,& =!"9*L& ?5059(& "%!17=*7G*& @*#%)("1*!9!& @%0#0&
:(6579(&%(R1*#&)%!0&0&/0!7#=&"%)!1*!&/*>65L&+%05&0!%!6#1*,&
/*H6!%1#G& )& ;& "%5=#7"%0#& 1*#& @%0#9%!/0!& (1(& BWYL& +%05&
0!%!6#1*,&)&;;&"%5=#7"%0#&)51(7*&oWY3&)&;;;&"%5=#7"%0#&XVY3&
(7*>2!G>/& BWWY3& 2$5& $(& 7#%(9(1)#%7G*& $(G$0*#& )& (7"!"1*/Q&
Bo& $1*!/Q& /*>65& lX3pmL& 451*9*& *115/Q& @%0#@%()!$0(15/Q&
-!$!a&)59!0!:53&6#&($7#"#9&1()(%($9P)&0!%!6(15/Q&*1&,"#%(&
)& /0!7*#& @*#%)("1#G& "(97(@.!0=(05&,& /*H6!%1#G& R%#$1*(& G#7"&
1*6705&($&VXYL&I)!6!&7*H3&6#&$(&BX&"52($1*!&/*>65&)51(7*&
(1&G#$51*#&U3pY3&1!"(=*!7"&=*H$05&BX&!&dV&"52($1*#=&/*>65&
S&dWY&ljmL&
E-G!)5& 9.*1*/01#& 0!%!6#1*!& ,& /*H6!%1#G3& @:($,& 

.,-&$0*#/9!&=(2>&)57">@*Z&@(&(9%#7*#&*19,-!/G*&"%)!G>/5=&
VOBj&$1*L&c0H7"(&@%0#-*#2&/Q(%(-5&,&9(-*#"5&/*H6!%1#G& G#7"&
-#0(-G!)()5& .,-& (-G!)*!& 7*H& 9.*1*/01*#& @()*H970#1*#=&
)H0:P)&/Q:(115/QL&8@(%!$5/01*#&=(6#&$(GRZ&$(&0!@!.#1*!&
=*HR1*!& 7#%/()#2(& .,-& (@(1& =P02()(O%$0#1*()5/Q& 
,&/*H6!%15/Q3&/(&7@()($()!1#&G#7"&@*#%)("15=&0!%!6#1*#=&
T. gondiiL& ?5059(& "%!17=*7G*& =!"9!O@:P$& (%!0& %5059(&
@()*9:!a&0)*>0!15/Q&0&">&*1)!0G>&0!.#65&($&/0!7,&"%)!1*!&
/*>653& $.!"#2(& *7"("1#& G#7"& (9%#R.#1*#& @%05-.*6(1#G& $!"5&
7#%(9(1)#%7G*&,&=!"9*L&I$()($1*(1(3&6#&0!%!6#1*#&9(-*#"5&
)& (9%#7*#& @%#9(1/#@/5G15=& 1*#& 7"!1()*& 0!2%(6#1*!& $.!&
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@:($,&limL&I&BWY&0!%!6(15/Q&@%#1!"!.1*#&@:($P)&%(0)*G!G>&
7*H& "5@()#& (-G!)5& 9.*1*/01#L& +(%(1*#1*!& 7@(1"!1*/01#&
.,-& (-,=!%/*!& )#)1>"%0=!/*/01#& @:($,& )57"H@,G>& )&
@%05@!$9,& 0!9!6#a& )#)1>"%0=!/*/015/Q& )& @*#%)705=&
"%5=#7"%0#&/*>65L&I&@:($,&(@*7!1(& "!96#&0#7@P.& %(07*!1#2(&
9%0#@1*H/*!& )#)1>"%01!/051*()#2(L& 4& @%#1!"!.15=&
-!$!1*,& ,."%!7(1(2%!K/015=& (-7#%),G#& 7*H& 1!"(=*!7"&
@(2%,-*#1*#&:(6579!L
4& (9%#7*#& 1()(%($9()5=& (-G!)5& 9.*1*/01#&

"(97(@.!0=(05& )%($0(1#G& )57"H@,G>& G#$51*#& ,& BW& S&
dWY& $0*#/*L& E-%!0& G#7"& -!%$0(& 0%P61*/()!15& S& ($& /0H7"(&
)57"H@,G>/5/Q& *1)!0G*& -#0(-G!)()5/Q& $(& %0!$0*#G&
)57"H@,G>/5/Q& @%05@!$9P)& "%*!$5& 8!-*1!O+*19#%"(1!&
])($(2:()*#& .,-& =!:(2:()*#3& 0!@!.#1*#& 7*!"9P)9*& *&
1!/051*P)9*3&0)!@1*#1*!&R%P$=P02()#^3&9"P%#G&"()!%05705&
01!/01#& ,@(R.#$0#1*#& %(0)(G,& ,=57:()#2(& *& K05/01#2(&
$0*#/9!L&_(&*115/Q&(-G!)P)&1!.#65[&Q*@("%(K!3&=!:(2:()*#3&
=!:(@:5"9()(RZ&(%!0&@()*H970#1*#&)>"%(-5& .,-&R.#$0*(15L&
4&pWOiWY&@%0#-*#2&@(/0>"9()(&G#7"&-#0(-G!)()5&!&(-G!)5&
7,2#%,G>/#&%(0@(01!1*#&S&0#03&G!79%!3&,@(R.#$0#1*#&(7"%(R/*&
)*$0#1*!3&$%2!)9*&S&@(G!)*!G>&7*H&0&(@Ph1*#1*#=&lXmL&

BE5FC7 <;-5%?5-5GDCE5%TOKSOPLAZMA 

GONDII

4& $*!21(7"5/#& 0!9!6#1*!& Toxoplasma gondi*& 7"(7,G#&
7*H& =#"($5& -#0@(R%#$1*#& *$#1"5K9!/G*& @!7(65"!& *& =#"($5&
@(R%#$1*#L& 4& @%!9"5/#& =#"($5& @(R%#$1*#& ($2%5)!G>&
@($7"!)()>&%(.HL&J!"#%*!:#=&$(&-!$!1*!&G#7"&7,%()*/!&9%)*3&
@:51&=P02()(O%$0#1*()53&@:51&0&@%0#$1*#G&9(=(%5&(9!&*&)($5&
@:($()#L&+($7"!)()5=&-!$!1*#=& G#7"&-!$!1*#& 7#%(.(2*/01#&
@(0)!.!G>/#&1!&%(0%P61*#1*#&(7"%#G&*&@%0#).#9:#G&<!05&/Q(%(-5L&
\#7"#=& %#<#%#1/5G15=& G#7"& "#7"& -!%)15& 8!-*1!On#.$=!1!&

]E8n^& 1!05)!15& r0:("5=& 7"!1$!%$#=s& )& $*!21(7"5/#&
7#%(.(2*/01#G&"(97(@.!0=(05&(%!0&($/051&*==,1(t,(%#7/#1/G*&
@(R%#$1*#G& ]E;n^& /Q!%!9"#%50,G>/5& 7*H& $,6>& 7)(*7"(R/*>&
G#$1!9& G#2(& )!$>& G#7"& =(6.*)(RZ& )57"H@()!1*!& %#!9/G*&
9%056()5/Q& 0& /0511*9*#=& %#,=!"(*$!.15=& *& @%0#/*)/*!:!=*&
@%0#/*)G>$%()5=*L& 459(%057",G#& 7*H& %P)1*#6& ($/051&
Q#=!2.,"51!/G*& -*#%1#G& ]Efk^3& ($/051& !2.,"51!/G*&
-#0@(R%#$1*#G& ]EF^3& "#7"& !2.,"51!/G*& .!"#97()#G3& !2.,"51!/GH&
*==,1(!-7(%-/5G1>&];8FDF^3&"#/Q1*9*&*==,1(#105=!"5/01#&
]u;F^&S&)R%P$&1*/Q&=#"($H&@(R%#$1*>&uC;8F3&*==,1(-.(""*12&
]4#7"#%1& -.("^3& "#/Q1*9H& *==,1(#105=!"5/01(Ot,(%#7/#1O
/5G1>&]uCnF^&lBWmL
`!9(& @*#%)70#& @(G!)*!G>& 7*H& @%0#/*)/*!:!& @%0#/*)9(&

!1"52#1(=& -:(1()5=&@!7(65"!3& 9"P%#&)59%5)!1#& 0!& @(=(/>&
E;n3& E8n3& EFL& A!7"H@1*#& @%0#/*)/*!:!& @%0#/*)9(& !1"52#1(=&
/5"(@.!0=!"5/015=&)59%5)!1#&=#"($>&uC;8F3&u;F3&;8FDFL&
;8FDF&(9%#R.!G>/& @%0#/*)/*!:!& ;2J& *& ;2F3& /Q!%!9"#%50,G#& 7*H&
)57(9>&/0,:(R/*>&*&G#7"&@(=(/1!&)&$*!21(7"5/#&1()(%($9P)L
+%0#/*)/*!:!& (7"%#G& <!05& 0!9!6#1*!& ;2J& *& ;2F& =(2>& )&

"(97(@.!0=(0*#&,"%05=5)!Z&7*H&@%0#0&)*#.#&=*#7*H/53&$.!"#2(&"#6&
7!=!&*/Q&(-#/1(RZ&1*#&R)*!$/05&(&@*#%)("1#G& "(97(@.!0=(0*#L&
8")*#%$0#1*#& */Q& G#$1!9& ,& 1()(%($9!& 0!)70#& @(")*#%$0!&
%(0@(01!1*#& "(97(@.!0=(05& )%($0(1#G3& 2$56& 1*#& @%0#1*9!G>&
(1#& @%0#0& :(6579(& .#/0& 7>&)51*9*#=&@%($,9/G*&):!71#G& @:($,L&
+%0#/*)/*!:!& ;2J& 7>& /0HR/*#G&)59%5)!1#&,& 1()(%($9P)3& 2$5&
$(& 7#%(9(1)#%7G*& /*H6!%1#G& $(70:(& )& ;;;& "%5=#7"%0#& /*>653&
1!"(=*!7"&;2F&S&2$5&=!"9!&0!%!0*:!&7*H&)&;&.,-&;;&"%5=#7"%0#&
lBBmL

8"(7()!1#& 7>& %P)1*#6& "#7"5& !)*$1(R/*& ;2D& @(=(/1#&
)& %(0%P61*#1*,& (-#/1*#& 1!-5"#2(& 0!9!6#1*!& ($& @%0#).#9:#G&
<!05&/Q(%(-5L&E@*#%!G>&7*H&(1#&1!&7@(7"%0#6#1*,3&6#&7*:!&)*>0!1*!&
7)(*7"5/Q& ;2D& 0& !1"52#1#=& %(R1*#& )%!0& 0& /0!7#=& "%)!1*!&
*1<#9/G*&S&)57(9!&!)*$1(RZ&;2D&0!7!$1*/0(&)59.,/0!&1!-5/*#&
0!9!6#1*!&)&(7"!"1*/Q&UOo&=*#7*>/!/Q3&1!"(=*!7"&1*79!&!)*$1(RZ&
1*#&G#7"&=*!%($!G1!3&2$56&=(6#&,"%05=5)!Z&7*H&=*#7*>/!=*L& 
4&$*!21(7"5/#&1()(%($9P)&1!%!7"!G>/!&)&/0!7*#& !)*$1(RZ&
;2D&@(")*#%$0!&%(0@(01!1*#&"(97(@.!0=(05&)%($0(1#GL
J!"#%*!:#=& $(& -!$!1*!& )& =#"($0*#& -#0@(R%#$1*#G& 

G#7"& 9%#)3& 70@*9&9(7"153& (7!$&@:51,&=P02()(O%$0#1*()#2(3&
@(@:,/0515& (79%0#.*9()(O@H/Q#%059()#3& -*(@"!"5& "9!19*&
=P02()#G& ]"(97(@.!0=(0!& 1!-5"!^3& @:51& ()($1*()53&
9%#)& @:($,3& :(6579(3& 9%#)& @H@()*1()!& ]"(97(@.!0=(0!&
)%($0(1!^L&'!.*/0!&7*H&",[&-!$!1*#&=*9%(79(@()#&@%#@!%!"P)&
-!%)*(15/Q3&@%P-H&-*(.(2*/01>&@(.#2!G>/>&1!&*1(9,.!/G*&=5705&
@($#G%0!15=&=!"#%*!:#=&-*(.(2*/015=3& Q($().#& "9!19()#3&
-!$!1*!& =!G>/#& 1!& /#.,& )59%5/*#& !1"52#1,& S& =#"($5&
*==,1(#105=!"5/01#3& "#/Q1*9*& *==,1(#.#9"%(<(%#053&
@($)PG1#G&$5<,0G*&)&6#.,3&4#7"#%1&-.("3&=#"($5&$*!21(7"5/01#&
0&0!9%#7,&-*(.(2**&=(.#9,.!%1#G&S&+c?L
+c?& G#7"& =#"($>& (& -!%$0(& )57(9*#G& /0,:(R/*& ]iiY^&

*& 7)(*7"(R/*& ]ij3iY^L& _($!"9()#& !","5& "(& 1*#)*#.9!& *.(RZ&
=!"#%*!:,& @("%0#-1!& $(& -!$!1*!& *& 9%P"9*& /0!7& (/0#9*)!1*!&
1!&)51*9*L& k!$!1*#& +c?& @%05/051*:(& 7*H& $(& ,$(79(1!.#1*!&
0!%P)1(& @%#1!"!.1#G& G!9& *& @(,%($0#1*()#G& $*!21(7"59*&
"(97(@.!0=5&)%($0(1#G&lBWmL&

A7?=7?C5CED%?5-5GDCE5%H%IEJG5AC;IK%%
E%C7:7A7B-L:

'& ,)!2*& 1!& )#)1>"%09(=P%9()#& -5"()!1*#& T. gondii 

=#/Q!1*0=5& ($@(%1(R/*& Q,=(%!.1#G& =!G>& $%,2(%0H$1#&
01!/0#1*#& )& (2%!1*/0!1*,& *1<#9/G*& @*#%)("1*!9()#GL& \5=&
1*#=1*#G& (/#1!& ($@()*#$0*& Q,=(%!.1#G& @(@%0#0& !1!.*0H&
7)(*7"5/Q& "#7"P)& 7#%(.(2*/015/Q& 7"!1()*& @($7"!)H&
$*!21(7"59*& 0!%P)1(& /*H6!%15/Q3& G!9& *& 1()(%($9P)L&
+%0#/*)/*!:!&9.!75&;2J&@(G!)*!G>&7*H&)&7,%()*/5&9%)*&G,6&
)&B&"52($1*,&@(&*1<#9/G*3&*/Q&7"H6#1*#&2)!:"()1*#&0)*H970!&
7*H3& @(& /05=& ,"%05=,G>& 7*H& (1#& )& 1*6705=& =*!1*#& @%0#0&
oSX& =*#7*H/53& /0!7#=& $(& %(9,& *& $:,6#GL& A*#& @%0#/Q($0>&
@%0#0&:(6579(3&$.!"#2(&*/Q&)59%5/*#&)#&9%)*&@H@()*1()#G&
0)59.#& R)*!$/05& (& 0!9!6#1*,& )#)1>"%0=!/*/015=L&
`#$1(/0#R1*#& 0& ;2J& @%($,9()!1#& 7>& @%0#/*)/*!:!& ;2F3&
9"P%#&=(2>&,"%05=5)!Z&7*H&)&7,%()*/5&i&=*#7*H/5&*&$:,6#GL&
+%0#/*)/*!:!& "#& %P)1*#6& 1*#& @%0#/Q($0>& @%0#0& :(6579(L&
8)(*7"#& ;2D& )59%5)!1#& 7>& G,6& )& d& "52($1*,& *1<#9/G*3&
(7*>2!G>&70/05"()#&=*!1(&(9L&dSU&=*#7*H/53&!&1!7"H@1*#&*/Q&
7"H6#1*#&7,9/#75)1*#&=!.#G#e&7>&G#$1!9&(-#/1#&)&7,%()*/5&
$(& 9(a/!& 65/*!& 2(7@($!%0!3& -H$>/& $()($#=& 1!& @%0#-5"#&
)&@%0#70:(R/*&0!%!6#1*#&T. gondiiL
I& /*H6!%15/Q& "#7"5& 7#%(.(2*/01#& )& 9*#%,19,& 0!%!6#1*!& 

T. gondii&7>&0!.#/!1#&)&9(.#G15/Q&"%5=#7"%!/Q&/*>65L& (-*#"5&
7#%(1#2!"5)1#&1!.#6>&$(&2%,@5&)57(9*#2(&%5059!L&+()*115&
(1#& )59(15)!Z& -!$!1*!& 7#%(.(2*/01#& @%051!G=1*#G& %!0&
)& 9!6$5=& "%5=#7"%0#& /*>653& !& 1!G.#@*#G& /(& oOj& "52($1*L&
 %5"#%*,=&@*#%)("1#G& "(97(@.!0=(05& G#7"&@(G!)*#1*#& 7*H&,&
7#%(1#2!"5)1#G& 9(-*#"5& $($!"1*/Q& ($/051P)& )& 9*#%,19,& 
T. gondiiL& '!9!6#1*#& G#7"& @%!)$(@($(-1#& 2$5& )59!0!1([&
UOo& 9%("15& )0%(7"& 7"H6#1*!& ;2D& *& %P)1(/0#71>& (-#/1(RZ&
;2J& *T.,-& ;2Fe& )57(9*#& 7"H6#1*#& ;2D& @%05& (-#/1(R/*&
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7)(*7"5/Q&;2J&*T.,-&;2F&(%!0&@(G!)*#1*#&7*H&.*=<!$#1(@!"**e&
)57(9*#& 7"H6#1*#& ;2D&@%05& (-#/1(R/*& ;2J& *T.,-& ;2F&)& ;;;&
"%5=#7"%0#& /*>65& -#0& .*=<!$#1(@!"**L& A*79*#& 7"H6#1*#& ;2D&
@%05&(-#/1(R/*&;2J&.,-&)57(9*#&;2D&@%05&-%!9,&7)(*7"5/Q&
;2J&)59.,/0!G>&=(6.*)(RZ&@*#%)("1#2(&0!%!6#1*!&)&/0!7*#&
/*>65L& _($!"1*#& ($/0515& ;2J& @()*115& -5Z& @($$!)!1#&
)#%5K9!/G*& )& .!-(%!"(%*,=& %#<#%#1/5G15=& *& !1!.*0()!1#&
@%0#0& 7@#/G!.*7"H& 2$56& 1*#@%!)*$:()!& *1"#%@%#"!/G!&
"#7"P)& 7#%(.(2*/015/Q& @%()!$0*& $(& 1!$=*#%1*#& /0H7"#2(&
%(0@(01!)!1*!& "(97(@.!0=(05& @*#%)("1#GL&4& $*!21(7"5/#&
9(-*#"& /*H6!%15/Q& 7"!1$!%$#=& G#7"& (9%#R.!1*#& !)*$1(R/*&
;2D&S&7")*#%$0#1*#&)57(9*#G&!)*$1(R/*&)59.,/0!&0!%!6#1*#&
)& /*>2,& (7"!"1*/Q& UOo& =*#7*H/5L& A*79!& !)*$1(RZ& 1*#& =!&
01!/0#1*!&%(07"%052!G>/#2(L
+%05&0!9!6#1*,&/*H6!%1#G&=(6#&$(GRZ&$(&0!9!6#1*!&@:($,&

1!.#65& )*H/& )59(1!Z& -!$!1*#& +c?& @:51,& ()($1*()#2(&
]=#"($!&0&)5-(%,^L&89,"#/01(RZ&=#"($5&@%05&@(7"!)*#1*,&
%(0@(01!1*!&%(R1*#&@%05&@(:>/0#1*,&G#G&0&@%P->&-*(.(2*/01>L&
8")*#%$0#1*#& _AF& T. gondii& )& @:51*#& ()($1*()5=& G#7"&
$()($#=& 0!%!6#1*!& @:($,& 1!"(=*!7"& )51*9& ,G#=15& 1*#&
)59.,/0!&%(0@(01!1*!&lXmL
_*!21(7"59!&1#(1!"!.1!&@%0#@%()!$0!1!&G#7"&,&1()(%($9P)&

=!"#93&,&9"P%5/Q&7")*#%$0(1(&7#%(9(1)#%7GH&)&/0!7*#&/*>65L&
k!$!1*!& $("5/0>& 1()(%($9P)3& ,& 9"P%5/Q[& 1*#& )59(1!1(&
$*!21(7"59*&@%#1!"!.1#G3&%(0@(01!1(&*1&,"#%(&"(97(@.!0=(0H&
)%($0(1>&(%!0&1*#&7")*#%$0(1(&0!%!6#1*!&T. gondii&)&(@!%/*,&
(& )51*9*& -!$!a& @%0#@%()!$0(15/Q& @%#1!"!.1*#L& +(70,9,G#&
7*H&@*#%)("1*!9P)&)&:(6579,&@%05&@(=(/5&+c?&*&*1(9,.!/G*&
=5705& (%!0& -!$!& 7*H& 9%#)& @H@()*1()>& 1!& (-#/1(RZ& ;2F3&
;2D3& ;2JL&k!$!1*#& 9%)*& @H@()*1()#G&)5=!2!&)#%5K9!/G*&
0&,)!2*&1!&=(6.*)(RZ&$(=*#709*&9%)*&=!"9*&O&@(&Bo&$1*!/Q&
-!$!&7*H&9%#)&(-)($()>&lBdmL&?(0@(01!1*#& G#7"&@#)1#&2$5&
,& 1()(%($9!& 7")*#%$0*& 7*H& $($!"1*#& ($/0515& )& 9.!7*#& ;2F&
*T.,-& ;2JL& k%!9& ;2J& *& ;2F& )57"H@,G#& 2$5& $(& "%!17=*7G*&
0!9!6#1*!& $(70:(& )& (7"!"1*/Q& "52($1*!/Q& /*>65& .,-& G#7"&
0)*>0!15&0&*/Q&)52!R1*H/*#=L&A!G/0H7"70>&75",!/G>&9.*1*/01>&
G#7"& $($!"1*& ($/051& )& 9.!7*#& ;2D& @%05& -%!9,& ;2J& *& ;2F&
!& */Q&=*!1(& G#7"& "!9*#& G!9& ,&=!"9*& .,-&)5670#L&\!9*&)51*9&
!1*& 1*#& @(")*#%$0!& !1*& 1*#& )59.,/0!& /Q(%(-5L& 479!0!1!&
G#7"& (-7#%)!/G!& 0=*!1& ($/051P)& 7)(*7"5/Q& )& /0!7*#& S& )&
@%05@!$9,&-*#%1#G&"%!17=*7G*&;2D&$(&1#2!"5)*0!/G*&)51*9P)&
$(/Q($0*&=*H$05&X&!&Bd&=*#7*>/#=&65/*!&$0*#/9!L&A!%!7"!1*#&
7"H6#1*!&.,-&,"%05=5)!1*#&$($!"1*/Q&($/051P)&;2D&@()56#G&
BdO2(& =*#7*>/!& 65/*!& @(")*#%$0!& (7"!"#/01*#& %(0@(01!1*#&
"(97(@.!0=(05&)%($0(1#GL&
 !6$5& 1()(%($#9& 0& @($#G%0#1*#=& "(97(@.!0=(05&

)%($0(1#G& @()*1*#1& -5Z& @($$!15& (/#1*#& 9.*1*/01#G& S&
-!$!1*,& (9,.*7"5/01#=,& 0& -!$!1*#=& $1!& (9!3& (/#1*#&
1#,%(.(2*/01#G3& -!$!1*(=& (-%!0()5=& =P02,3& -!$!1*,&
!,$*(.(2*/01#=,3& 1!9:,/*,& .H$h)*()#=,& 0& (/#1>& @:51,&
=P02()(O%$0#1*()#2(L

>DI?DCED%<7- 7=>5?@7?;

C#9*#=& 0& )5-(%,& ,& /*H6!%15/Q& 0!%!6(15/Q& T. gondii 

G#7"& 7@*%(=5/51!& ]?(N!=5/*1#^& 7"(7()!1!& ($& /Q)*.*&
%(0@(01!1*!& $(& %(0)*>0!1*!3& )59!0,G>/!& 70/0#2P.1#&
@()*1()!/")(&0&"9!19!=*&:(6579!L&8"(7,G#&7*H&G>&)&$!)/#&
U2T$(-H&)&dOUO"52($1*()5/Q&9,%7!/Q&@()"!%0!15/Q&/(&dOU&
"52L&4& .#/0#1*,& "(97(@.!0=(05& ,& @:($,&)59(%057"5)!1#&
7>& %P)1*#6& 7,.<(1!=*$5& (& @%0#$:,6(15=& ,)!.1*!1*,& 

)&@(:>/0#1*,&0&@*%5=#"!=*1>L&
A!& @($7"!)*#& )51*9P)& )*#.((R%($9()5/Q& -!$!a&

7")*#%$0(1(3&6#&!1*&7"(7()!1*#&.#/0#1*!&@%0#/*)@*#%)("1*!O
9()#2(3& !1*& /0!7& ($&=(=#1",& 7")*#%$0#1*!& 7#%(9(1)#%7G*&
$(&%(0@(/0H/*!&"#%!@**3&1*#&)@:5)!G>&1!&/0H7"(RZ&0!%!6#1*!&
@:($,L& `#$515=& *7"("15=& /0511*9*#=& G#7"& )*#9& /*>6()53& 
)& 9"P%5=& $(70:(& $(& 7#%(9(1)#%7G*& ,&=!"9*L& ;=&)/0#R1*#G&
)&/0!7*#&/*>65&)57">@*:(&0!%!6#1*#&=!"9*3&"5=&=1*#G70#&G#7"&
%5059(&0!%!6#1*!&@:($,L&A!.#65&G#$1!9&@($9%#R.*Z&*63&.#/0#1*#&
@%0#/*)@*#%)("1*!9()#& 01!=*#11*#& @(@%!)*!& %(9()!1*#&
)& "(97(@.!0=(0*#& )%($0(1#G3& 0=1*#G70!G>/& .*/0-H& $0*#/*& 
0&@()!615=*&1!7"H@7")!=*&ljmL
4& "#%!@**& 1()(%($9!& 7"(7()!1#& 7>& %P61#& 7/Q#=!"5&

)& 0!.#61(R/*& ($& @(7"!/*& /Q(%(-5& *& $(R)*!$/0#a& (R%($9!L&
8"(7,G#& 7*H& @*%5=#"!=*1H& ]W3VOB=2T92T$(-H^&)&@(:>/0#1*,&
0& 7,.<!$*!051>& ]VWOBWW=2T92T$(-H& )& d& $!)9!/Q&
@($0*#.(15/Q^& @%0#0& Bd& =*#7*H/5& .,-& @%#@!%!"& 0:(6(15&
0& dV=2& @*%5=#"!=*15& *& VWW=2& 7,.<!$(97515& @%0#0& 
Bd&=*#7*H/5&)&@(:>/0#1*,&0&9)!7#=&<(.*()5=&(%!0&@%#$1*0(1&
$(& ,7">@*#1*!& (-G!)P)L&4& "%!9/*#& .#/0#1*!& !1"5<(.*!1!=*&
(-()*>0,G#& 9(1"%(.!& =(%<(.(2**& 9%)*& (-)($()#G& )%!0& 
0& %(0=!0#=&*&!9"5)1(R/*& "%!17!=*1!0& ]@(/0>"9()(&%!0&1!& 
d&"52($1*#3&!&1!7"H@1*#&%!0&)&=*#7*>/,^L&

@DIK5CE?@;%7B=7AC7MIE%%
:%<7- 7=>5?@7?ED%

Toxoplasma gondii& )5)(:,G#& (-G!)5& /Q(%(-()#& 
,&65)*/*#.*&0&(-1*6(1>&/0511(R/*>&,9:!$,&($@(%1(R/*()#2(3&
1!"(=*!7"&G#7"&1*#709($.*)5&,&(7P-&0&@%!)*$:()(&$0*!:!G>/5=&
,9:!$#=& *==,1(.(2*/015=L& 8)(*7"!& ($@(%1(RZ& 1!& "(97(O
@.!0=(0H& @%05@(=*1!& ($@(%1(RZ& )7@P:"()!%0570>/>3& 9"P%!&
/Q%(1*& @%0#).#9.#& 0!%!6(1#2(& 65)*/*#.!& @%0#$& *1)!0G>&
(7(-1*9P)& "#2(&7!=#2(&2!",19,L&E7(-1*9*3&9"P%#&@(/Q($0>&
0&*1)!0G*&@*#%)("1#G3&)0-,$0!G>/&($@(%1(RZ&7)(*7">&("!/0!G>&
7*H&)&(9%#7*#&$(/Q($0#1*!&$(&$(G%0!:(R/*&)!%7")>&!1"52#1P)&
7)(*7"5/Q&$.!&65)*/*#.!3&/(&/Q%(1*&G#&@%0#$&9(17#9)#1/G!=*&
)5")!%0!1#G&($@(%1(R/*L&
'!7!$1*/0>& %(.H&)& (-%(1*#& @%0#$& 0!%!6#1*#=&T. gondii 

($2%5)!& ($@(%1(RZ& 9(=P%9()!L& ;1)!0G!& @*#%)("1*!9!&
2#1#%,G#& 7*.1>& ($@()*#$h& .*=<(/5"P)& \QB& c_ov& *&
c_jv3& 9(=P%#9& A & *& =!9%(<!2P)3& @%()!$0>/>& $(&
@%($,9/G*& /5"(9*1&@%(0!@!.15/Q&S& *1"#%.#,9*15&Bd& ];COBd^3&
*1"#%<#%(1,& w& ];nAOw^3& /0511*9!& =!%")*/0#2(& 1()(")(%,&
x&]\AnOx^&lBUmL&47@P:$0*!:!1*#&"5/Q&/0511*9P)&@()($,G#&
,%,/Q(=*#1*#&)*#.,&=#/Q!1*0=P)&]@()7"!1*#&%#!9"5)1#2(&
".#1,3& #105=!"5/015& %(09:!$& "%5@"(<!1,& 1*#0-H$1#2(&
$(& 1!=1!6!1*!& @*#%)("1*!9!3& %#!9/G#& /5"("(975/01#^&
/Q%(1*>/5/Q& 2(7@($!%0!& @%0#$& 705-9>& %#@.*9!/G>&
"!/Q50(*"P)&*&0=*!1!=*&@!"(.(2*/015=*&)&"9!19!/QL&
`#$15=&0&)*#.,&=#/Q!1*0=P)&/Q%(1*>/5/Q& 2(7@($!%0!&

@%0#$& 705-9>& %#@.*9!/G>& "!/Q50(*"P)& G#7"& #105=!"5/015&
%(09:!$& "%5@"(<!1,& ]\%@^& 1*#0-H$1#2(& $(& 1!=1!6!1*!&
@*#%)("1*!9!L& +($/0!7& *1<#9/G*& @*#%)("1*!9*#=& (-1*6#1*#&
@(0*(=,& \%@& ($-5)!& 7*H& $0*H9*& !9"5)1(R/*& #105=,& ;_E&
]d3UO$*(9752#1!0!& *1$(.(!=*15^L& +%($,9/GH& #105=,& 
)& 2:P)1#G& =*#%0#& 7"5=,.,G#& ;nAOw3& 9"P%5& G#7"& 2:P)1>&
/5"(9*1>&,<(%=()!1#G&($@(%1(R/*L&+($)5670#1*#&@(0*(=,&
;nAOw& )& 7,%()*/5& 9%)*& *==,1(9(=@#"#1"15/Q& (7P-&
(-7#%),G#& 7*H&1*#%0!$9(&@%0#0&9*.9!&=*#7*H/5&($&@(/0>"9,&
*1)!0G*3& 1!"(=*!7"& G#2(& (-1*6#1*#& 7")*#%$0!& 7*H& ,& (7P-&

'$%&+,-.&dWBWeBdW]B^
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0!9!6(15/Q&f;y&*&0&G#$1(/0#71>&"(97(@.!0=(0>&(-G!)()>L&
'!-.(9()!1*#&@%($,9/G*&;nAOw&,&$(R)*!$/0!.1*#&0!%!6(15/Q&
0)*#%0>"& @%()!$0*& $(& 01!=*#11#2(& )0%(7",& R=*#%"#.1(R/*&
)& @%0#-*#2,& *1)!0G*& (7"%#G& .,-& %#!9"5)!/G*& 0!9!6#a&
@%0#).#9:5/Q&lX3BUmL
_(& 0)*H970(1#G& K0G(.(2*/01*#& $#2%!$!/G*& "%5@"(<!1,&

$(/Q($0*&%P)1*#6&)&"%!9/*#&/*>65L&u105=&;_E&=#"!-(.*0,G#&
"%5@"(<!1&$(&AO<(%=5.(951,%#1*15L&8"(@*#a&#105=!"5/01#2(&
%(09:!$,&"%5@"(<!1,&9(%#.,G#&0&"52($1*#=&/*>65&S&1!G)56705&
7"(7,1#9&  51T\%@& *& G#$1(/0#R1*#& 1!G1*6705& @(0*(=& \%@&
(-7#%),G#& 7*H& )& 9(a/()5/Q& #"!@!/Q& /*>65L& '!& (-1*6#1*#&
@(0*(=,&\%@& )& /0!7*#& /*>65& ($@()*#$0*!.15& G#7"& 2:P)1*#&
#105=&;_E&lBomL&_.!"#2(&"#6&(9%#R.#1*#&7"(7,19,& 51T\%@&
@(0)!.!&(70!/()!Z&!9"5)1(RZ&#105=,&;_EL&459!0!1(3&*6&
!9"5)1(RZ&#105=,&G#7"&)5670!&)&9(a/()5/Q&#"!@!/Q&/*>65&
1*6&)& G#G&@(/0>"9()5=&(9%#7*#3& /(&@(")*#%$0!&(-7#%)!/GH&
1!G1*670#2(& @(0*(=,& \%@& )& (7"!"1*=& "%5=#7"%0#& /*>65L&
k!$!1*!&$("5/05:5&9(-*#"&0$%()5/Q3&1*#&0!*1<#9()!15/Q&T. 

gondii&lBVmL&?(09:!$&\%@&@%0#0&;_E&($2%5)!&-!%$0(&)!61>&
%(.H&)&*1$,9/G*&"(.#%!1/G*&@:($()#G&lBXmL&
D($15&,)!2*&G#7"&"#6&<!9"3&*6&@*#%)("1#&0!9!6#1*#&=!"9*&

"(97(@.!0=(0>& 1*#& *=@.*9,G#& 9(1*#/01(R/*& 0!*1<#9()!1*!&
@:($,L& A!& dWWOUWW& "57L& @%05@!$9P)& @*#%)("1#G& *1<#9/G*&
T. gondii& 7")*#%$0(15/Q& )#& n%!1/G*& S& dpWW& $("5/05:(&
9(-*#"& )& /*>653& !& "(& 79,"9()!:(& XWW& @%05@!$9!=*&
)%($0(1#G& "(97(@.!0=(053& /05.*& "%!17=*7G*& @!7(65"!&
1!& @:P$L& '!%!6#1*#& T. gondii& @:($,& )& /0!7*#& /*>65& =!&
0)*>0#9& 1!G@%!)$(@($(-1*#G& 0& 1!7*.#1*#=& ($@()*#$0*&
*==,1(.(2*/01#G& "5@,& 9(=P%9()#2(& S& 2#1#%()!1#G&
@%0#0& .*=<(/5"5& \QOB3& 70/0#2P.1*#& c_jv& *& @%($,9/G>&
;nAOwL&;1<#9/G!&@:($,&1!7"H@,G#&-!%$0(&)/0#R1*#3&0!%!0&@(&
@*#%)("15=& 0!9!6#1*,& =!"9*& S& )& @*#%)705/Q& "52($1*!/Q&
($& 0!9!6#1*!3& /(& 7")*#%$0(1(& 1!& =($#.,& =57*=& ]=5705&
kFCkT/^L
459!0!1(3&6#&*7"("1>&%(.H&)&($@(%1(R/*&@:($,&1!&0!9!6#1*#&

T. gondii&@#:1*>&9(=P%9*&A L&40%(7"&@(0*(=,&9(=P%#9&A &
(-1*6!:& *7"("1*#& "%!17=*7GH&@!7(65"!&1!&@:P$L& (=P%9*&A &
7>& ($@()*#$0*!.1#& 0!& 705-9>& %#!9/GH& (-%(11>& @%0#/*)9(&
T. gondii&@(@%0#0&@%($,9/GH&;nAOwL&\("#6&)5$!)!:(&7*H3&6#&
(-#/1(RZ& ;nAOw& @%05/051*!& 7*H& $(& (2%!1*/0#1*!& "%!17=*7G*&
@!7(65"!& @(@%0#0& :(6579(L& `#$1!9& 2$5& 1#,"%!.*0()!1(&
/!:9()*/*#&;nAOw&S&()70#=&0!(-7#%)()!1(&01!/015&)0%(7"&
*.(R/*& @!7(65"!& 9%>6>/#2(& )#& 9%)*&=!"9*3& !.#& @%0#9!0!1*#& 
T. gondii 1!&@:P$&-5:(&01!/01*#&(2%!1*/0(1#&lBpmL
8",$*!& *1& N*"%(& 1!& 9(=P%9!/Q& "%(<(-.!7",& .*1**& k#4(&

@(")*#%$0!G>3& 6#& ;nAOw& G#7"& 1*#0-H$15& $(& !$Q#0G*&
0!*1<#9()!15/Q& T. gondii& =(1(/5"P)3& 0)*H970!G>/&
"%!17=*7GH&@!7(65"!&1!&@:P$L&+(&*1<#9/G*&9(=P%9*&"%(<(-.!7",3&
)&@%0#/*)*#a7")*#&$(&*115/Q&"5@P)&9(=P%#93&1*#&7>&)&7"!1*#&
(2%!1*/05Z&1!=1!6!1*!&@!7(65"!&2$5&7>&7"5=,.()!1#&;nAOwL&
k!$!1*!&*1&N*"%(&*&*1&N*N(&1!&=570!/Q&@(")*#%$0!G>&0!.#61(RZ&
"%!17=*7G*&@!7(65"!&($&=!"9*&1!&@:P$&($&)0%(7",&@%($,9/G*&
;nAOwL& _("5/Q/0!7& 1*#& @%0#@%()!$0(1(& "!9*/Q& -!$!a& 1!&
.,$0*!/QL
;7"1*#G#&1!"(=*!7"&R/*7:5&0)*>0#9&@(=*H$05&*1$,9/G>&;nAOw&

)& 0!*1<#9()!15=& (%2!1*0=*#3& !& @%($,9/G>& #105=,& ;_E3&
!& /(&0!& "5=& *$0*#&(-1*6#1*#=&@(0*(=,&\%@&)&(%2!1*0=*#L&
+(")*#%$0(1(&G#$1(/0#R1*#&K0G(.(2*/015&)0%(7"&$#2%!$!/G*&
"%5@"(<!1,& )& "%!9/*#& /*>65& ,& 9(-*#"& 1*#& 0!*1<#9()!15/Q& 
T. gondii3& 0)*>0!15& 0& !9"5)1(R/*>& #105=,& ;_EL& c(&
01!=*#11#3&,&0$%()5/Q&9(-*#"&/*H6!%15/Q3&)0%(7"&!9"5)1(R/*&
"#2(&#105=,&(-7#%),G#&7*H&)&(7"!"1*=&"%5=#7"%0#&/*>65L&

@7G>E:7MIE%D>E@EC5I9E%<7- 7=>5?@7?;%
:%M:ED<>D%B?E5N5O%?BA7:E5%=H8>EI?CDF7

8@(7P-& "%!17=*7G*& Toxoplasma gondii& G#7"& $(9:!$1*#&
@(01!15& *& 0!.#/#1*!& Q*2*#1*/01#3& 0):!70/0!& $.!& 9(-*#"&
)& /*>653& G!71(& 7@%#/50()!1#L& 8">$& "#6& %(.!& #$,9!/G*&
0$%()("1#G& )& 0!@(-*#2!1*,& "(97(@.!0=(0*#& @()*11!& -5Z&
(2%(=1!L& E9%#R.#1*#& G#$1!9& G#G& 79,"#/01(R/*& )& @%#)#1/G*&
"(97(@.!0=(05&)%($0(1#G&1!7"%H/0!&)*#.#&"%,$1(R/*3&$.!"#2(&
"#6& 1!& R)*#/*#& %0!$9(& @($#G=()!1(& "#2(& "5@,& -!$!1*!3& 
)&+(.7/#&0!R&1*#&@($#G=()!1(&*/Q&)&(2P.#L&
k!$!1*!& )@:5),& *1"#175)1#G& #$,9!/G*& 0$%()("1#G& 

)& 0!9%#7*#& "(97(@.!0=(05& @(& %!0& @*#%)705& @%0#@%()!$0*:&
+!):()79*& *& )7@L& )& .!"!/Q& BiiBOBiipL& +(.#2!:5&
(1#& 1!& 0!*1"#%#7()!1*,& @%(-.#=#=& "(97(@.!0=(05&
=#$*P)& *& ,/01*P)& 709P:& R%#$1*/Q3& (%2!1*0()!1*,&
$($!"9()5/Q& 709(.#a& $.!& @#%7(1#.,& =#$5/01#2(3& 
)&70/0#2P.1(R/*&0&($$0*!:P)&2*1#9(.(2*/01(O@(:(61*/05/Q&
*& #$,9!/G*& 0$%()("1#G& 9(-*#"& /*H6!%15/Q& @(@%0#0&
)5$!1*#& -%(70,%5& *1<(%=!/5G1#G& (& "(97(@.!0=(0*#& 
*& 0!@(-*#2!1*,& )%($0(15=& 0!9!6#1*(=& )& /*>65L& 4@:5)&
@($GH"5/Q& $0*!:!a& (9%#R.!1(& 0!& @(=(/>& 9)#7"*(1!%*,70!& 
*& !1!.*05& $!15/Q& #@*$#=*(.(2*/015/QL& A!& @%0#7"%0#1*&
.!"& BiiBOBiip& 7")*#%$0(1(& 7@!$#9& 7#%(@(05"5)1(R/*& 
,&/*H6!%15/Q&)&9*#%,19,&"(97(@.!0=(05&0&Vj3iY&$(&oU3pY&
O&"%,$1(&(/#1*Z&0)*>0#9&@(=*H$05&7@!$9*#=&!&@%()!$0(1>&
9!=@!1*>& #$,9!/5G1>L& 4& "5=& /0!7*#& 1!7">@*:& G#$1!9&
0$#/5$()!15& )0%(7"& R)*!$(=(R/*& /*H6!%15/Q& $("5/0>/5&
%5059!& "(97(@.!0=5& )%($0(1#G& 0& do3UY& )& .!"!/Q& BiiBO
Biid&$(&oV3dY&)&%(9,&BiipL&+%0#7"%0#2!1*#&0!7!$&Q*2*#15&
0)*>0!15/Q&0&0!@(-*#2!1*#=&"(97(@.!0=(0*#&(-7#%)()!1(&
,&VV3dY&/*H6!%15/QL&J*=(&@(7*!$!1#G&R)*!$(=(R/*&%5059!&
"(97(@.!0=(05& )%($0(1#G& ,& UB3oY& "5/Q& /*H6!%15/Q& 1*#&
=*!:(& "(& )@:5),& 1!& 0=*!1H& 0)5/0!GP)& Q*2*#1*/015/QL&
'&9(.#*&@(@%!)1#&1!)59*&Q*2*#1*/01#&(-7#%)()!1(&,&oo3BY&
/*H6!%15/Q&1*#R)*!$(=5/Q&%5059!&"(97(@.!0=(05&lBj3BimL
+%059:!$& -!$!a& +!):()79*#2(& *& )7@L& @(9!0,G#3& 

6#& 1*#0-H$1#& 7>& -!%$0*#G& *1"#175)1#& *&=*!%($!G1#&=#"($5&
@%()!$0#1*!& #$,9!/G*& 0$%()("1#G& )& 0!9%#7*#& Q*2*#15&
(7(-*7"#G&*&(-%P-9*&65)1(R/*3&70/0#2P.1*#&,&9(-*#"&-H$>/5/Q&
)& /*>65& @(& %!0& @*#%)705& *& @(/Q($0>/5/Q& 0#&)7*L& A*#& -#0&
01!/0#1*!& G#7"& ):>/0!1*#& @%(-.#=P)& "(97(@.!0=(05& $(&
709(.#1*!& .#9!%053& @*#.H21*!%#9& *& @(:(615/Q3& 0!%P)1(&
)& 0!9%#7*#& (%2!1*0()!1*!& @%(2%!=P)& 1!$0(%,G>/5/Q& 
*& #$,9!/5G15/Q& $.!& @!/G#1"#93& G!9& "#6& 0!@#)1*#1*!&
$:,2("%)!:#G& (@*#9*& =#$5/01#G& (7(-(=& /*#%@*>/5=& 1!&
"(97(@.!0=(0H&)%($0(1>L&
k!%$0(& *7"("15=& !7@#9"#=& @%#)#1/G*& )*#.,& /Q(%P-&
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