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R6]6RQM6]6A;>)

7 -80$$,% 2% -( "#2(4'0+& 2% 4% '"(5(0-9 :% '0%&$ ; %<!"0=%" =%$ "%=%"40%=%&'$  ; '+,'%$ -%$ 

!%"$+&&%$ >,0 =?+&' (02# !+," "#(-0$%" 4% '"(5(0- 2% '@A$% %' =?+&' !%"=0$ 2% !"+1"%$$%" %' 

2% B0&0" 4%''% "%4@%"4@%C  

D% '0%&$ '+,' 2?(/+"2 ; "%=%"40%" =+& 20"%4'%," 2% '@A$% ."C E"=(&&+ F7G3HIJK9 !+," 

=8(5+0" B(0' 4+&B0(&4% =(-1"# -%$ 4+&&(0$$(&4%$ !-,'L' -#1A"%$ >,% :8(5(0$ %& (""05(&' 2(&$ 

$+& #>,0!% 2% "%4@%"4@%9 !,0$ !+," =8(5+0" 1,02#9 %&4+,"(1#9 4+&$%0--#9 B(0' /%(,4+,! 

2?%BB+"' !%&2(&' -( 2,"#% 2% =( '@A$% !+," '%"=0&%" 4% '"(5(0-C D8(0=%"(0$ #1(-%=%&' -,0 

20"% ; >,%- !+0&' :?(0 (!!"#40# $%$ >,(-0'#$ @,=(0&%$ 28#4+,'% %' 2% 4+=!"#@%&$0+& '+,' (, 

-+&1 2% 4%''% '@A$%C  

D% '0%&$ ; %<!"0=%" =%$ !-,$ 50B$ "%=%"40%=%&'$ (, 3"C D,-0% MNOGEP !+," =?(5+0" 

%&4(2"# !%&2(&' -( 2,"#% 2% =( '@A$%C *( 4+=!#'%&4%9 $( "01,%," $40%&'0B0>,% %' $( 

4-(0"5+Q(&4% =?+&' /%(,4+,! (!!"0$C 

D?%<!"0=% '+,$ =%$ "%=%"40%=%&'$ ; -?%&$%=/-% 2%$ =%=/"%$ 2% =+& :,"Q 2% '@A$%) 

U-W)S%II("#)M+#F(II(X)>,0 =8( B(0' -8@+&&%," 2?%<(=0&%" 4%''% '@A$%9 %' :% -,0 %& "%=%"40%9 

2% =R=% >,% !+," $(  !("'040!('0+& (, D,"QC)

U-W)>,/II5@(II(-)N-#"[/%+(9 >,0 ( (44%!'# 2% :,1%" 4%''% '@A$%9 %' :% -,0 %& "%=%"40%9 2% 

=R=% >,% !+," $(  !("'040!('0+& (, D,"QC)

 -W)7^_("F(-3) #"%(IX)>,0 ( (44%!'# 2% :,1%" 4%''% '@A$%9 %' :% -,0 %& "%=%"40%9 2% =R=% 

>,% !+," $(  !("'040!('0+& (, D,"QC))
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D?(2"%$$% '+,'% =( 1"('0',2% ; '+,$ =%$ (=0S%T$ %' ; '+,'%$ -%$ !%"$+&&%$ >,0 =?+&' (02# 

2(&$ -( "#(-0$('0+& 2% 4% '"(5(0-C D% !%&$% !("'04,-0A"%=%&'  ; 7-%<(&2%"9 E$'#"0&(9 IQ20(9 

F("+-0&%9 F#40-%9 E-0$%9 *Q-50%9 N+--(&2 %' M",&+ !+," -%,"$ 4+&$%0-$ %' -%," 4+--(/+"('0+& 

(0&$0 >,% -%," 20$!+&0/0-0'# ; -?#1("2 2% =%$ '"(5(,<C D% '0%&$ ; "%=%"40%" #1(-%=%&' 

E-0$(/%'@9 U("0% >,0 =?+&' (44+=!(1&# 2,"(&' -%$ 2%,< !"%=0A"%$ (&&#%$ 2% =( '@A$% 

!+," -%," 1%&'0--%$$% %' /+& @,=%,"C  

D?(2"%$$% '+,'% =( 1"('0',2% ; '+,$ =%$ (=0S%T$ V W+=(=9 N(=%X9 N+,/(9 Y+, 7-B(Z("9 

7-09 7/0"9 [($$%" %' \(-(( !+," -%," $+,'0%& %' -%," #4+,'%C  

E&B0&9 >,?0- =% $+0' !%"=0$ 2% 2#20%" 4% =#=+0"% (,< =%=/"%$ 2% =( B(=0--% %' ; =%$ 

(=0$ >,0 =?+&' $+,'%&,% 2(&$ -( "#(-0$('0+& 2% 4%''% '@A$%C D% '0%&$ ; "%=%"40%" '+,' 

!("'04,-0A"%=%&' =%$ !("%&'$9 =%$ B"A"% SK=(29 U+2(" %' W+,$$(=T9 =%$ $],"$ SK-@(= %' 

I(&(T9 =%$ &0A4%$ S\(B((9 *+,X(&9 30(&( %' U(0$T9 =%$ &%5%,< S^("(=9 W($$(& %' 

_@(0'@T !+," -%," $+,'0%& %' -%," #4+,'%C  

` =+& !(Q$ -( *Q"0%9 =(-1"# -( 1,%""%9 -( =+"' %' -( $+,BB"(&4%9 ', "%$'%"($ -( !-,$ /%--% 

"+$% 2(&$ -% =+&2%C 

  



 



��

�

>C]]7MR6)

>C]]7MR6) a 

7TR6SM7;MCA>)) b 

OM>;6) 6>)NM?PR6>)) cc 

MA;RC PQ;MCA) cd 

M) Q<7UM;R6)M)V)TOXOPLASMA GONDII)6;)O7);C`CUO7>]C>6) ce 

) G) Toxoplasma gondii)) ce 

  cCc I%$ 20BB#"%&'$ $'(2%$ !("($0'(0"%$  cf 

   cCcCc P(4@QX+g'%$ 
 ca 

   cCcCd M"(2QX+g'%$ ca 

   cCcCe *!+"+X+g'% ch 

  cCd H"1(&0$('0+& =+-#4,-(0"% ch 

   cCdCc I%$ =04"+&A=%$ ci 

   cCdCd I%$ "@+!'"0%$ ci 

   cCdCe I%$ 1"(&,-%$ 2%&$%$ ci 

  cCe _#&+'Q!%$ %' 50",-%&4% dj 

   cCeCc _#&+'Q!% K  dc 

   cCeCd _#&+'Q!% KK  dc 

   cCeCe _#&+'Q!% KKK dd 
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   cCeCf _#&+'Q!%$ "%4+=/0&(&'$ +, (5%4 (--A-%$ ('Q!0>,%$ dd 

   cCeCa J(4'%,"$ !("($0'(0"%$ -0#$ ; -( 50",-%&4% da 

  cCf FQ4-% /0+-+10>,% 2% !" #$%&'' dk 

   cCfCc FQ4-% ($%<,# dk 

   cCfCd FQ4-% $%<,# dk 

  cCaC F+&'(=0&('0+& dh 

) 9) O#),/Y/2I#+$/+() di 

   dCc E!02#=0+-+10% di 

   dCd I( '+<+!-($=+$% @,=(0&% ec 

   dCe P"(0'%=%&'$ ed 

MM) Q0#2%,-()MMV)T. gondii (,)I()a#.,('-)*(),-#"+.-%2,%/")AN5κκκκT) ee 

G) O()a#.,('-)*(),-#"+.-%2,%/")AN5κκκκT)) ee 

9) >,-'.,'-()*())I#)a#$%II()AN5κκκκTbR(I) eh 

D)O#)a#$%II()*(+)2-/,L%"(+)MκκκκT)) fj 

H) M",(-#.,%/")ANκκκκTb)MκκκκT)) fc 

c)O()./$2I(Y()M@@)dMκκκκT)e%"#+(f) fe 

g)RL3'I#,%/")*()IJ(Y2-(++%/")*(+)34"(+)2#-)AN5κκκκT)) fa 
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8)O#)K/%()*()+%3"#I%+#,%/")*()AN5κκκκT) fh 

h)R1I()*()AN5κκκκT)*#"+)Ii%"aI#$$#,%/")) ac 

:)O#)K/%()AN5κκκκT)(,))IJ%"a(.,%/")2#-)T.gondii) ae 

GE)O#)-L3'I#,%/")*%aaL-(",%(II()*()AN5κκκκT)(")a/".,%/")*()I#)K%-'I(".()*(+)

+/'.0(+)*()T.gondii 

ai 

GG) M",(-#.,%/"+)*()*%aaL-(",+)a#.,('-+)2#-#+%,#%-(+)#K(.)I#)K/%()*()

+%3"#I%+#,%/")*()AN5κκκκT)

ke 

MMM Q0#2%,-()MMM)V)Toxoplasma gondii)(,)I()a#.,('-)*(),-#"+.-%2,%/")

P<RNG 

kh 

) G) O()a#.,('-)*(),-#"+.-%2,%/")P<RNG) kh 

) 9) N/".,%/"+)*JP<RNG) ki 

  dCc RL3'I#,%/")*').!.I().(II'I#%-( ki 

  dCdC 62%3L"L,%&'() hc 

  dCe Q#".(-+) hd 

  dCf OJ%"a(.,%/")2#-)Toxoplasma gondii) hf 

CTB6Q;MN>)6;)]Cj6A>) hk 

7-,%.I(V� ij         

) ) >!",04+()(")a-#"[#%+)*()IJ#-,%.I()k)+/'$(,,-()) ij 
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7-,%.I() ia      

QCAQOP>MCA)6;)U6R>U6Q;MS6>)) cca 

TMTOMC?R7U<M6 cdb 

 

)
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OM>;6) 6>)7TR6SM7;MCA>)

7 AV 7402% 3#$+<Q"0/+G,4-#0>,% 

7N>>7)V 71%&4% J"(&l(0$% 2% *#4,"0'# *(&0'(0"% 2%$ 

7-0=%&'$ 

QQRc)V I% "#4%!'%," ; FmF 4@0=0+Z0&% 2% 'Q!% a 

Q*eV FQ4-0&% 2%!%&2(&'% Z0&($%$ 

Q0MUV F@"+=('0&% K==,&+!"%40!0'('0+&  

.5M7UV F%--,-(" K&@0/0'+"$ +B 7!+!'+$0$ 

Q@MV F2Z K&@0/0'+" 

QjO V FQ-0&2"+=('+$0$ S',"/(& ',=+" $Q&2"+=%T 

 OV 3+$% I#'(-% 

 A];GV 3G7 =#'@Q-'"(&$B#"($% c 

6 ;7)V E'@Q-A&% 30(=0&% P#'"( 74#'0>,% 

<D@:];V @0$'+&% We -Q$0&% b =%'@Q-'"(&$B%"($% 

<7;V W0$'+&% 74%'Q- P"(&$B%"($%  

< 7QV W0$'+&%$ 3%$(4#'Q-($%$ 

< 7QGV @0$'+&% 2#$(4#'Q-($% c 

<MNGV WQ!+<0( K&2,4'0/-% J(4'+" c 

M7U+V K&@0/0'+" +B (!+!'+$0$ 

MQ7]5GV 0&'"(4%--,-(" 4%-- (2@%$0+& =+-%4,-% c 

MNA5γ:γ:γ:γ: 0&'%"B%"+& 1(==(   

M@@V KκM  ^0&($% 

MO5GV K&'%"-%,Z0&%c 

MO5G9V K&'%"-%,Z0&%cd 

MO5gV K&'%"-%,Z0&%k 

MO5hV K&'%"-%,Z0&% i 

M]QV K&&%" U%=/"(&% F+=!-%< 

MRN5GV K&'%"B%"+& "%1,-('+"Q B(4'+" c 

MR?+V KJG�m0&2,40/-% K==,&0'QmN%-('%2 _P.($%$ 

MκκκκTV K&@0/0'+" +B GJmκM 

e #V Z0-+2(-'+& 

@CV ^&+4Z +,' 

OU>V I0!+!+-Qm$(44@("02%$ 

O;FV IQ=!@+'+<0& / N%4%!'+" 

O'.)V I,40B%"($% 

]QU5G)V U+&+4Q'% 4@%=+(''"(4'(&' !"+'%0& +, FFId 

]??) U(Qm_",&n(-2m_0%=$( 

]SUV U%=/"(&% 2% -( o(4,+-% .("($0'+!@+"% 

]! hhV UQ%-+02 20BB%"%&'0('0+& !"0=("Q "%$!+&$% 1%&% SiiT 

A6]CV GJmκM E$$%&'0(- U+2,-('+" 

AN7MUDV -87dj 2#$,/0>,0'0&('0+& %&XQ=% 

AN5κΒκΒκΒκΒV G,4-%(" B(4'+"−κΒ 

AM@V GJmκMm0&2,40&1 Z0&($% 

A@V G(',"(- ^0--%"  

AO>V *01&(- 2% -+4(-0$('0+& &,4-#(0"% 

AC)V U+&+<Q2% 2?(X+'% 

U7]UV =+'0B$ =+-#4,-(0"%$ 0$$,$ 2% =04"+m+"1(&0$=%$ 

!('@+1A&%$ 

UT>V .@+$!@('% M,BB%"%2 *(-0&% 
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UQA7V ."+-0B%"('0&1 F%-- G,4-%(" 7&'01%& 

U<V !+'%&'0%- @Q2"+1A&% 

U< V .-(&' W+=%+ 3+=(0& 

URTV ."+'%0&% +B N%'0&+/-($'+=( 

.NN) "#4%!'%,"$ 2% "%4+&&(0$$(&4% 2% -( $,"B(4% 4%--,-(0"% 

RNOUV N%$'"04'0+& J"(1=%&'$ I%&1@' .+-Q=+"!@0$= 

R< V N%-  @+=+-+1Q 2+=(0& 

RMA?V N%(-Q K&'%"%$'0&1 G%n _%&% 

>AUV $0&1-%m&,4-#+'02% !+-Q=+"!@0$=%TC 

>R7V *%' (&2 N0&1 7$$+40('%2 

>;7;V *01&(- P"(&$2,4%"$ (&2 74'05('+"$ +B P"(&$4"0!'0+& 

;7 V I% 2+=(0&% 2% '"(&$(4'05('0+& 2% -( '"(&$4"0!'0+& 

;0GV P @%-!%" 2% 'Q!% c 

;ORV P+--m-0Z% "%4%!'+" 

;AN5�V P,=+" G%4"+$0$ J(4'+" (-!@( 

;R7NG)(,)9V PGJm"%4%!'+"m($$+40('%2 B(4'+"$ c (&2 d 

;RMNV PKNm2+=(0&m4+&'(0&0&1 (2(!'%"m0&2,40&1 

0&'%"B%"+&m� 

;; )V ,& 2+=(0&% P(2%= P,2+"  

;SAV "#$%(,< ',/,-+m5#$04,-(0"% 

P<RNGV O/0>,0'0&m-0Z% 4+&'(0&0&1 .W3 (&2 N0&1 

J0&1%" 2+=(0&$9 c 

SM<)V o0",$ 2% -?K==,&+2#B040%&4% W,=(0&% 

SMR)V o0",-%&' -+40 

SU)V o(4,+-% .("($0'+!@+"% 

SU)V o(4,+-% .("($0'+!@+"%)
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OM>;6) 6>)NM?PR6>)6;);7TO67P` 

N%3'-()G)V) ()*%$&+,)-./0 #/%&' ce 

N%3'-()9)V) .+$0'0+& '(<+&+=0>,% 2% !" #$%&'' cf 

N%3'-()D)V) *'",4',"% 2?,& '(4@QX+g'% 2% !" #$%&'' ck 

N%3'-()H)V) ^Q$'% '0$$,-(0"% "%&B%"=(&' 2%$ /"(2QX+g'%$ 2% !" #$%&'' ck 

N%3'-()c)V) H+4Q$'%$ 2% !" #$%&'' ch 

N%3'-()g)V) ."#$%&'('0+& $4@#=('0>,% 2%$ 4-(2%$ 2% !"#$%&'' df 

N%3'-()8)V) FQ4-% !("($0'(0"% 2% !" #$%&'' di 

N%3'-()h)V) ."#5(-%&4% 2% -( '+<+!-($=+$% %& J"(&4% ej 

N%3'-():)V) U%=/"%  2% -( B(=0--% GJmκM ei 

N%3'-()GE)V) U%=/"%  2, F-($$% K 2%  -( B(=0--% GJmκM eb 

N%3'-()GG)V) U%=/"%  2% -( B(=0--% KκM fc 

N%3'-()G9)V) O& =+2A-% 2% -( 2#1"(2('0+& 2%$ 5+0%$ 2% "#1,-('0+& KκMα 2(&$ -%$ 4%--,-%$ /($(-%$ %' 

$'0=,-#%$ 

fd 

N%3'-()GD)V) o+0% 2% $01&(-0$('0+& 2% GJκM %' -?(4'05('0+& 2, 4+=!-%<% K^^  fa 

N%3'-()GH)V) *'0=,-0  %' 1A&%$ 40/-%$ 2% GJmκM fk 

N%3'-()Gc )) o+0% 4-($$0>,% %' 5+0% (-'%"&('05% 2% GJmκM fi 

N%3'-()Gg)V) U+2A-% "%!"#$%&'(&' -( =+2,-('0+& 2% -?%<!"%$$0+& 2% GJmκM 2(&$ -%$ 4%--,-%$ 0&B%4'#%$ ah 

N%3'-()G8)V))))NL-% B+&4'0+&&%- 2%$ 2+=(0&%$ 2? OWNJc kh 

N%3'-()Gh)V) N#1,-('0+& 2, 4Q4-% 4%--,-(0"% hj 

N%3'-()G:) ."#$%&'('0+& $@#=('0>,% 2%-( !@($% !"#4+4% %' '("205% 2(&$ -%$ 4%--,-%$ 0&B%4'#%$ (5%4 NW 

%' .", 

cdk 

N%3'-()9E) ."#$%&'('0+& $@#=('0>,% 2%-( !@($% !"#4+4% %' '("205% 2(&$ -%$ 4%--,-%$ 0&B%4'#%$ (5%4 IEJ cdi 

) )
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)

)

)

MA;RC PQ;MCA)

)

) )
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Q<7UM;R6)M)V)TOXOPLASMA GONDII)6;)O7);C`CUO7>]C>6)

GW))Toxoplasma gondii))

!$1$2.+03+ #$%&'' %$' ,& !("($0'% 0&'"(4%--,-(0"% +/-01('+0"% >,0 (!!("'0%&' (, !@Q-,= 2%$ 

7!04+=!-%<(C F% !@Q-,= "%1"+,!% 2% &+=/"%,< (1%&'$ !('@+1A&%$ 2?0&402%&4% =(:%,"% 

$," -% !-(& =#204(- %' 5#'#"0&(0"% 4+==% -%$ 4.+03$&'/3 "%$!+&$(/-% 2, !(-,20$=%9 -%$ 

5'3*6'+ "%$!+&$(/-%$ 2% 4+44020+$%$ (50(0"%$C !" #$%&'' ( #'# 0$+-# !+," -( !"%=0A"% B+0$ 

%& cbji !(" G04+--% %' U(&4%(,< 4@%X ,& "+&1%," 7B"04(0&9 -% 1+&20 S()*%$&+,)-./0 

#/%&'TC 

)

)

 

7'#/6* 8 9 ()*%$&+,)-./0 #/%&' :;$)<3+%%= 8>>?@ 

 !" #$%&'' %$' 4(!(/-% 2?0&B%4'%"  ,& '"A$ 1"(&2 &+=/"% 2?(&0=(,< ; $(&1 4@(,2 Q 4+=!"0$ 

-?@+==% S*0/-%Q *) +."9 djje9 *,&2(" *) +."9 djjcTC 
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7'#/6* A 9 4$0')'$% )+1$%$3'B/* &* !" #$%&'' 

GWG O(+)*%aaL-(",+)+,#*(+)2#-#+%,#%-(+))

!$1$2.+03+ #$%&'' %<0$'% $+,$ '"+0$ $'(2%$ #5+-,'0B$ 20BB#"%&'$ ) 

  

6$F-#".0($(",) ."+'+X+( 

U0!I'$) 7!04+=!-%<( 

QI#++() *!+"+X+( 

>/'+5.I#++() F+44020( 

C-*-() E,4+4402(% 

>/'+5/-*-() E0=%"0+"0&( 

N#$%II() *("4+4Q$'02(% 

>/'+5a#$%II() P+<+!-($=('02(% 

?("-() P+<+!-($=( 

6+24.() 1+&200 
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GWGWGW ;#.0!_/l,(+) 

J+"=% 0&'"(4%--,-(0"% 5#1#'('05%9 0- $% !"#$%&'% $+,$ B+"=% 2?,& 4"+0$$(&' 2% k ; i �= 2% 

-+&1 $," e ; f �= 2% -("1%C K- 0&B%4'% '+,'%$ -%$ 4%--,-%$ &,4-##%$ 2% -?@L'% %' $?Q =,-'0!-0% 

(, $%0& 2?,&% 5(4,+-% !("($0'+!@+"%C 

I( !("'0% (&'#"0%,"% !"#$%&'% ,& 4+=!-%<% (!04(- >,0 4+=!+"'% -% 4+&+g2% %' 2%$ 

+"1(&%--%$ $#4"#'+0"%$ S=04"+&A=%$9 "@+!'"0%$ %' 1"(&,-%$ 2%&$%$TC 

 

GWGW9W T-#*!_/l,(+))

I%$ /"(2QX+g'%$ "#$,-'%&' 2% -( '"(&$B+"=('0+& 2, $'(2% '(4@QX+g'% $+,$ -?0&B-,%&4% 2% 

B(4'%,"$ 0==,&$ SKJGm1(==(9 GHT +, =#'(/+-0>,%$ S!WTC K-$ $+&' 4("(4'#"0$'0>,%$ 2% -()
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 1 ������� �)�������� �"� ����)�"�� ���@��	
���� 71*�)�� ���@3-*�'� �)����)���+�� ���� ���

��!�� �����)�������������������!)�� �"� ����)�"�!)���1 �����)�-#�& ��#�)���		�� �����)��-#�& �
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