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Abstract
Ejcicu"fkugcug."cp"knnpguu"ecwugf"d{"vjg"rtqvq¦qcp"Trypanosoma cruzi."ku"enkpkecnn{"cpf"grkfgokqnqikecnn{"korqtvcpv"kp"Ncvkp"Cogtkec."cpf"rctvkewnctn{"
kp"Dtc¦kn0"Vjku"ctvkeng"rtgugpvu"vjg"ockp"dkqnqikecn"ejctcevgtkuvkeu"qh"Trypanosoma cruzi."gorjcuk¦kpi"wnvtcuvtwevwtcn."oqtrjqnqikecn."gxqnwvkqpct{."
vtcpuetkrvqoke."cpf"rtqvgqoke"curgevu0"Ykvj"vjku"rwtrqug"c"nkvgtcvwtg"tgxkgy"ycu"eqpfwevgf."yjkej"cnnqygf"hqt"vjg"eqpuvtwevkqp"qh"fkhhgtgpv"ugevkqpu"
qh"vjg"vgzv0"Vjg"ghhqtvu"vq"gzrcpf"vjg"mpqyngfig"qh"vjku"rtqvkuv"dkqnqi{"oc{"dtkpi"rqukvkxg"kornkecvkqpu"hqt"vjg"wpfgtuvcpfkpi"qh"vjg"rcvjqigpguku."
eqpvtqn."cpf"cdqxg"cnn."vtgcvogpv"qh"rcvkgpvu"chhgevgf"d{"vjku"fkugcug0"
Key words: Trypanosoma cruzi="dkqnqi{="vtcpuetkrvqog="rtqvgqog0

Resumo
C"oqnfiuvkc"fg"Ejcicu."gphgtokfcfg"ecwucfc"rgnq"rtqvq¦qƒtkq"Trypanosoma cruzi. crtgugpvc"itcpfg"tgngx¤pekc"en‡pkec"g"grkfgokqn„ikec"pc"Cogtkec"
Ncvkpc."eqo"fguvcswg"rctc"q"Dtcukn0"Pguvg"ctvkiq"ugt«q"crtgugpvcfcu"cu"rtkpekrcku"ectcevgt‡uvkecu"dkqn„ikecu"fq"Trypanosoma cruzi."gphcvk¦cpfq/ug"qu"
curgevqu"wnvtc/guvtwvwtcku."oqthqn„ikequ."gxqnwvkxqu."vtcpuetkrv»okequ"g"rtqvg»okequ0"Rctc"vcpvq."hqk"tgcnk¦cfc"tgxku«q"fc"nkvgtcvwtc."c"swcn"uwdukfkqw"
c"eqpuvtw›«q"fg"fkhgtgpvgu"ug›‰gu"fq"vgzvq0"Cu"kpxguvkfcu"rctc"cornkct"q"eqpjgekogpvq"cegtec"fc"dkqnqikc"fq"rtqvkuvc"rqfgt«q"vtc¦gt"kornkec›‰gu"
rqukvkxcu"rctc"c"eqortggpu«q"fc"rcvqi‒pgug."fq"eqpvtqng"g."uqdtgvwfq."fq"vtcvcogpvq"fqu"rcekgpvgu"rqtvcfqtgu"fc"oqnfiuvkc0"
Descritores: Trypanosoma cruzi="dkqnqikc="vtcpuetkrvqoc="rtqvgqoc0"

Introduction

Kp"3;2;"c"pgy"urgekgu"qh"rctcukvg"ycu"fkueqxg-

tgf"d{"vjg"Dtc¦knkcp"rj{ukekcp"Ectnqu"Lwuvkpkcpq"
Tkdgktq"Ejcicu0"Jg"pcogf"kv"Trypanosoma cruzi 

kp" jqocig" vq" Quycnfq" Iqp›cnxgu" Etw¦" yjq"
rkqpggtgf" vjg"uvwf{"qh"rctcukvke"cpf" kphgevkqwu"
fkugcugu"kp"Dtc¦kn0"Fwg"vq"jku"fkueqxgt{"cpf"eqo-

okvogpv"vq"fggrgp"vjg"mpqyngfig"cdqwv"vjg"fk-
ugcug"vjgp"ecnngf"Cogtkecp"vt{rcpquqokcuku."vjg"
tgegpvn{"fkueqxgtgf"kphgevkqwu"fkugcug"ycu"tgpc-

ogf"Ejcicu"fkugcug."kp"jku"jqpqt"*3+0"Vq"vjku"fc{"
jku"pqv"jcxkpi"dggp"cyctfgf"vjg"Pqdgn"Rtk¦g"kp"
ogfkekpg"qt"rj{ukqnqi{"chvgt"uwej"eqpvtkdwvkqpu"
vq"vtqrkecn"ogfkekpg"ku"uvknn"fkuewuugf"*3/5+0

C"egpvwt{"chvgt"jku"fkueqxgt{." kv" ku"guvkocvgf"vjcv"
522.222"pgy"ecugu"qh"Ejcicu"fkugcug"ctg"fgvge-
vgf"cpf"45.222"fgcvju"ctg"tgeqtfgf"{gctn{"qp"vjg"
Cogtkecp" eqpvkpgpv" *6+."yjgtg" vjg"fkugcug" uvcpfu"
qwv" kp" vjg" u{uvgoke" crrtqcej" vq" jwocp" jgcnvj."
ikxgp" vjcv" kv" tgrtgugpvu" vjg" hqwtvj" nctiguv" uqekcn"
korcev"coqpi"cnn"rtgxcngpv"kphgevkqwu"cpf"rctcuk-
vke"fkugcugu" *7+0"Vjgtg"ctg"oqtg"vjcp"322.222"kpfk-
xkfwcnu"ejtqpkecnn{"kphgevgf"d{"T. cruzi"nkxkpi"kp"vjg"
Wpkvgf"Uvcvgu."cu"c"tguwnv"qh"vjg"okitcvkqp"qh"nctig"
itqwru"qh"Ncvkp"Cogtkecpu0"Qvjgt"ecugu"ygtg"cvvtk-
dwvgf"vq"jgoqvtcpuhwukqp"cpf"uqnkf"qticp"vtcpu-
rncpvu"kp"vjg"Wpkvgf"Uvcvgu."Ecpcfc"cpf"uqog"Gw-

tqrgcp"eqwpvtkgu."yjgtg"fqpqtu"ygtg"pqv"tqwvkpgn{"
uetggpgf"hqt"vjg"rtqvq¦qc"vknn"tgegpvn{"*8+0

Yqtm"rgthqtogf"kp"vjg"Fgrctvcogpvq"fg"Ogfkekpc"g"Gphgtocigo"
cpf"Fgrctvcogpvq"fg"Dkqsw‡okec"g"Dkqnqikc"Oqngewnct"qh"vjg"
Wpkxgtukfcfg"Hgfgtcn"fg"Xk›quc"*WHX+"cpf"vjg"Ewtuq"fg"Itcfwc›«q"
go"Ogfkekpc"qh"vjg"Egpvtq"Wpkxgtukvƒtkq"Ugttc"fqu"ïti«qu"*WPKHGUQ+0"
Vjgtg"ku"pq"eqphnkev"qh"kpvgtguv0
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Vjg"ogejcpkuou" kpxqnxgf" kp" vjg" rcvjqigpguku"
qh" Ejcicu" fkugcug" ctg" pqv" {gv" hwnn{" gnwekfcvgf0"
C"pwodgt"qh"hcevqtu"uwej"cu"vjg"rgtukuvgpeg"qh"
vjg"rctcukvg"kp"jwocp"vkuuwgu."cwvqkoowpg"tgu-
rqpug" cpf" oketqxcuewnct" cnvgtcvkqpu" ctg" pqy"
nctign{"tgugctejgf"ykvj"vjg"rwtrqug"qh"wpfgtu-
vcpfkpi"vjg"ukempguu"cpf"fgxgnqrkpi"eqpvtqn"cpf"
vtgcvogpv"uvtcvgikgu"*9+0

Mpqyngfig"cdqwv"vjg"dkqnqi{"qh"T. cruzi"jcu"jgn-
rgf"wpfgtuvcpfkpi"vjg"rcvjqigpguku"cpf"vjg"enk-
pkecn"ocpkhguvcvkqpu"qh"vjg"fkugcug"*:/32+."cu"ygnn"cu"
rtqrqukpi"fkcipquvke"ogvjqfu"cpf"ugctejkpi"hqt"
pgy"vtgcvogpvu"hqt"chhgevgf"rcvkgpvu"*33.34+0"Kp"hcev."
vjg" tgegpv"T. cruzi"FPC" ugswgpeg" cornkÞecvkqp"
vjtqwij"rqn{ogtcug" ejckp" tgcevkqp" *RET+" vgej-

pkswg"jcu"dgeqog"vjg"oquv"ugpukvkxg"fkcipquvke"
ogvjqf"hqt"vjg"fkugcug."cpf"cu"uwej"vjg"ogvjqf"
qh"ejqkeg"hqt"fgvgevkqp"qh"vjg"rtqvq¦qcp"kp"dnqqf"
cpf"qticpu"*35+0"Hwtvjgtoqtg."vjg"tgeqipkvkqp"vjcv"
T. cruzi"FPC"ku"rtgugpv"kp"xctkqwu"vkuuwgu."oc{"jgnr"
fgÞpkpi"vjg"kfgcn"ftwi"tgikogp"cpf"kvu"qrvkocn"
fwtcvkqp"hqt"rcvkgpvu"ejtqpkecnn{"knn."yjcv"jcu"pqv"
{gv" dggp" guvcdnkujgf" *36+0" Uvwfkgu" kpxqnxkpi" rtq-

vgqoke"cpcn{uku"ctg"uvknn"wpfgt"fgxgnqrogpv."dwv"
cntgcf{"ujqy"iqqf"rtqurgevu"eqpegtpkpi"xctkqwu"
curgevu"qh"Ejcicu"fkugcug"*37+0

T. cruzi"Ð"vjg"gvkqnqike"cigpv"qh"Ejcicu"fkugcug"
qt" Cogtkecp" vt{rcpquqokcuku"Ð" ku" c" àcignncvg"
rtqvq¦qcp." rj{nwo" Ucteqocuvkiqrjqtc." encuu"
Ocuvkiqrjqtc." qtfgt" Mkpgvqrncuvkfc" cpf" hcokn{"
Vt{rcpquqocvkfcg."igpwu"Trypanosoma."uwdig-

pwu"Schizotrypanum *38+0"Vjg"hcev"vjcv"kv"ku"gnkok-
pcvgf" vqigvjgt"ykvj" vjg" gzetgvc" qh" kvu" kpxgtvg-

dtcvg"jquv"jcf"kv"kpenwfgf"coqpi"vjg"stercoralia."
yjkng"qvjgt" urgekgu"qh" kvu" igpwu"dgnqpi" vq" vjg"
salivaria."uwej"cu"Trypanosoma brucei. 

Dcugf"qp"vjgug"eqpukfgtcvkqpu."vjku"rcrgt"ckou"
vq"fkuewuu"vjg"ockp"dkqnqikecn"ejctcevgtkuvkeu"qh"
T. cruzi."gorjcuk¦kpi"kvu"wnvtcuvtwevwtcn."oqtrjq-

nqikecn."cpf"gxqnwvkqpct{"curgevu."cu"ygnn"cu"vjg"
oqtg" tgegpv" kpxguvkicvkqpu" kpxqnxkpi" vjg" vtcpu-
etkrvqog"cpf"rtqvgqog"qh"T. cruzi0"

Methods

Vjg"vgzv"ku"dcugf"qp"c"nkvgtcvwtg"tgxkgy"ykvj"uvtc-

vgi{"fgÞpgf"ugctej0"Vjg"ctvkengu"ygtg"ugctejgf"
kp" vjg"UekgpvkÞe"Gngevtqpke"Nkdtct{"Qpnkpg" *UekG-

NQ+"cpf" vjg"W0"U0"Pcvkqpcn" Nkdtct{"qh"Ogfkekpg"
*RwdOgf+"wukpi"vjg"hqnnqykpi"vgtou<
" Uvtcvgi{"3"Ï"Trypanosoma cruzi"-"wnvtcuvtwevwtg
" Uvtcvgi{"4"Ï"Trypanosoma cruzi"-"oqtrjqnqi{
" Uvtcvgi{"5"Ï"Trypanosoma cruzi"-"nkhg"e{eng
" Uvtcvgi{"6"Ï"Trypanosoma cruzi"-"rtqvgqog
" Uvtcvgi{"7"Ï"Trypanosoma cruzi"-"vtcpuetkrvqog

Htqo"vjg"vqvcn"pwodgt"qh"ekvcvkqpu"qdvckpgf"*Vc-

dng"3+."vjg"rcrgtu"ugngevgf"hqewugf"qp"vjg"dkqnq-

i{"qh"vjg"rtqvq¦qcp."ykvj"gorjcuku"qp"vjg"gvkq-

rcvjqigpguku."enkpke."fkcipquku."cpf"vjgtcrgwvkeu"
qh" Ejcicu" fkugcug." cffkpi" wr" vq" 332" ctvkengu"
yjkej"ugtxgf"cu"tghgtgpeg"vq"vjku"rcrgt0"Vjg"ct-
vkengu"ygtg"fkuewuugf"cpf"vjg"kphqtocvkqp"qtic-

pk¦gf" kp" ugevkqpu"Ð" *3+" ejctcevgtk¦cvkqp"qh" vjg"
rtqvq¦qcp." *4+"wnvtcuvtwevwtg." *5+"oqtrjqnqikecn"
curgevu." *6+" nkhg" e{eng." *7+"T. cruzi transcriptome 

cpcn{uku." *8+"T. cruzi" rtqvgqog"cpcn{uku." cpf" *9+"
Þpcn"eqpukfgtcvkqpu0"

Kp"cffkvkqp"vq"vjg"ctvkengu."Kpvgtpcn"Ogfkekpg"cpf"
Kphgevkqwu"Fkugcugu"vgzvdqqmu"ygtg"cnuq"eqpuwn-
vgf"cu"rctv"qh"vjg"dkdnkqitcrjke"tgugctej0"

Results and discussion

Characterization of the protozoan

Vjg" urgekgu" Trypanosoma cruzi" ku" c" jgvgtqig-

pgqwu" rqrwncvkqp" eqorqugf" qh" fkxgtug" uvtckpu"
ektewncvkpi"kp"pcvwtg."ykvj"igpgvke"xctkcdknkv{"qd-

ugtxgf"coqpi"vjgo" *39/3;+0"Qpg"qh" vjg"Þtuv"rtq-

rqucnu"qh"T. cruzi"dkqnqikecn"ejctcevgtk¦cvkqp"ycu"
ocfg"d{"Dtgpgt"*3;99+"*42+."yjq"fguetkdgf"["cpf"
EN"uvtckpu"cu"rqnct"uvtckpu."tgrtgugpvcvkxgu"qh"vjg"
uwduvcpvkcn"kpvtcurgekÞe"xctkcdknkv{"qh"vjg"rtqvq-

¦qcp0"Oqtg"tgegpvn{."vjg"ockp"etkvgtkc"wugf"kp"vjg"
ejctcevgtk¦cvkqp"qh"vjg"xctkqwu"uvtckpu"qh"T. cruzi 

kpenwfg"jcrnqv{rgu."fkuetgvg"v{rkpi"wpkvu"*FVW+."
tkdquqocn"FPC."uejk¦qfgogu."¦{oqfgogu."dkq-
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fgogu." ugpukvkxkv{" vq" ejgoqvjgtcrkeu." xktwngp-

eg" cpf" rcvjqigpkekv{." enkpkecn" cpf" rcvjqnqikecn"
hqtou"qh"vjg"fkugcug."urgekgu"qh"xgtvgdtcvg"jquvu"
kphgevgf"cpf"igqitcrjke"qtkikp"*3;."43/53+0"

C"pgy"cvvgorv"ycu"tgegpvn{"ocfg"vq"wpkh{" vjg"
encuukÞecvkqp" qh"T. cruzi strains *54+." ykvj" vjg" tg-

eqoogpfcvkqp" hqt" vjg" ejctcevgtk¦cvkqp" qh" ukz"
itqwru"ecnngf"VeK"vq"VeXK"*hqt"fgvcknu."ugg"tghgtgp-

eg"54+0"Vjku"encuukÞecvkqp"vqqm"kpvq"ceeqwpv"rtg-

xkqwu"uvwfkgu"qh"xctkqwu"octmgtu"hqt"ocp{"kuqnc-

vgu"cpf"mpqyp"uvtckpu="jqygxgt"c"vguvkpi"oqfgn"
rtqvqeqn"hqt"encuukh{kpi"pgy"kuqncvgu"cpf"uvtckpu"
jcu"pqv"{gv"dggp"uvcpfctfk¦gf0
 

Tgictfnguu" qh" vjg" encuukÞecvkqp"ogvjqf" gornq-

{gf."kv"ku"korqtvcpv"pqv"vq"nqug"ukijv"qh"vjg"nctigt"
iqcn"qh"vjg"rtqrqugf"itqwrkpiu."yjkej"ku"guvcdnku-
jkpi"eqttgncvkqpu"dgvyggp"vjg"kphgevkpi"uvtckp"cpf"
vjg" koowpqnqi{." rcvjqnqi{." enkpke." vjgtcrgwvkeu."
cpf"grkfgokqnqi{"qh"Ejcicu"fkugcug"*49.55.56+0

Trypanosoma cruzi ultrastructure

Vjg"T. cruzi" rncuoc"ogodtcpg" *RO+" ku" eqorq-

ugf" qh" c" nkrkf" dknc{gt." kp"yjkej" ugxgtcn" rtqvgkpu"
ctg"ÑkoogtugfÒ0"Kvu"ockp"eqorqpgpvu"ctg"*3;.4:+<"
proteins — kttgiwnctn{"fkuvtkdwvgf"fwg"vq"vjgkt"fku-
rncegogpv"vjtqwij"vjg"nkrkf"dknc{gt"*ecrrkpi"cpf"
rcvejkpi"oqxgogpvu+."cu"qdugtxgf"kp"vjg"vt{rq-

ocuvkiqvg"hqtou —."phospholipids"Ð"rjqurjcvk-
f{nejqnkpg"*oquv"rtgxcngpv+."rjqurjcvkf{ngvjcpq-

ncokpg"*RG+."cpf"rjqurjcvkf{nkpqukvqn"*RK+."cpf"kp"
uocnngt"swcpvkvkgu"urjkpiqo{gnkp"*UO+."rjqurjc-

vkf{nugtkpg" *RU+." ectfkqnkrkp" *ENR+." rjqurjcvkfke"
cekf" *RC+." rjqurjcvkf{nkpqukvqn" rjqurjcvg" *RKR+."
cpf" rjqurjcvkf{nkpqukvqn" dkurjqurjcvg" *RKR4+."

vjg"ncvvgt"korqtvcpv"kp"vjg"vtcpufwevkqp"qh"T. cruzi 

ukipcn — cpf"glycocalyx" *vjkp."eqxgtkpi"vjg"qw-

vgtoquv"uwthceg."eqpukuvkpi"qh"in{eqnkrkfu."in{eq-

rtqvgkpu."cpf"nkrqrgrvkfgu+0"Qp"vjg"qwvgt"uwthceg"
c"fgxgnqrgf"egnn"eqcv"ku"qdugtxcdng."vjtgg"vkogu"
vjkemgt"kp"vt{rqocuvkiqvgu"vjcp"kp"grkocuvkiqvgu0"
Vjg" rtgugpeg" qh" in{iqrgrvkfg/cuuqekcvgf" ukcnke"
cekf"ku"cnuq"fguetkdgf."rnc{kpi"cp"korqtvcpv"tqng"
kp" vjg"T. cruzi" 1"ocetqrjcig" kpvgtcevkqp" *48+0"Qp"
vjg"kpvgtpcn"ukfg"qh"vjg"ogodtcpg."ocp{"oketq-

vwdwngu"ctg"qdugtxgf."gzvgpfkpi"htqo"qpg"gpf"qh"
vjg"àcignncvg"vq"vjg"qvjgt"*57+0"Vjg"wug"qh"oqfgtp"
oketqueqr{"vgejpkswgu."uwej"cu"et{qhtcevwtg."jcu"
ujqyp"fgvcknu"qh"vjg"ogodtcpgu"kp"fkhhgtgpv"tg-

ikqpu"qh"vjg"rtqvkuv"cpf"kp"fkhhgtgpv"oqtrjqnqik-
ecn"hqtou."yjgtg"urgekcnk¦gf"ocetq/."oketq/."cpf"
pcpq/ogodtcpg"fqockpu"jcxg"dggp"qdugtxgf0"
Kp"rctvkewnct." kpvtcogodtcpg"fgpukv{"fkhhgtgpegu"
ygtg" pqvkegf." rquukdn{" tgncvgf" vq" vjg" wpgswcn"
rtgugpeg"qh"kpvgitcn"ogodtcpg"rtqvgkpu"urgekÞe"
vq" gcej" uvcig" qh" fgxgnqrogpv0" Hqt" kpuvcpeg." kp"
grkocuvkiqvg"hqtou."vjg"àcignnct"ogodtcpg"ycu"
hqwpf"vq"eqpvckp"c"owej"uocnngt"pwodgt"qh"kp-

ugtvgf"rctvkengu" vjcp" vjg" tguv"qh" vjg"ogodtcpg"
eqxgtkpi"vjg"dqf{"qh"vjg"rtqvq¦qcp0"
 

Vjg"T. cruzi"e{vqrncuo"rtgugpvu"fkhhgtgpv"qticpg-

nngu"*Þiwtg"3+."kpenwfkpi"*58/5:+<
30" Vjg"ukping"vwdwnct"mitochondrion."rtgugpvkpi"

kttgiwnct" ycnnu" cpf" etkuvcg." kvu" crrgctcpeg"
fgrgpfkpi"qp"vjg"gxqnwvkqpct{"uvcig"cpcn{-

¦gf."jcxkpi"cu"nkokvkpi"gngogpv"c"fqwdng"ok-
vqejqpftkcn" ogodtcpg0" Vjg" okvqejqpftkqp"
rtgugpvu" cp" kpvkocvg" tgncvkqpujkr" ykvj" vjg"
mkpgvqrncuv"Ð"vjg{"ctg"kp"hcev"eqpukfgtgf"cu"
vjg" ucog" uvtwevwtg" Ð" ykvj" eqpvkpwkv{" dgv-
yggp"vjg"ycnnu"qh"dqvj"qticpgnngu0"

40" Vjg" kinetoplast." c" uvtwevwtg" rgewnkct" vq" vjg"
qtfgt"Mkpgvqrncuvkfc." eqpvckpu"jkij" eqpegp-

vtcvkqpu" qh" vjg" rctcukvgÔu" gzvtcpwengct" FPC."
mpqyp" cu" mkpgvqrncuvke" qt" m/FPC0" Wpnkmg"
qvjgt"qtfgtu"qh"gwmct{qvgu"Ð"yjkej"rtgugpv"
tqwijn{" ctqwpf" 3'" qh" egnnwnct" FPC" kp" vjg"
okvqejqpftkc"Ð"T. cruzi"ecp"eqpegpvtcvg"dgv-
yggp"38"vq"52'"qh"kvu"vqvcn"FPC"kp"vjg"okvq-

ejqpftkcn"igpqog"*5;+0"

Table 1."Pwodgt"qh"ctvkengu"qdvckpgf"kp"vjg"dkdnkqitcrjke"ugctej

Search terms PubMed SCIELO

Trypanosoma cruzi"-"wnvtcuvtwevwtg 83; 4

Trypanosoma cruzi -"oqtrjqnqi{ 4.22; 43

Trypanosoma cruzi -"nkhg"e{eng 645 ;

Trypanosoma cruzi -"rtqvgqog 47 4

Trypanosoma cruzi -"vtcpuetkrvqog 66 2
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" m/FPC"ku"ocfg"wr"qh"crrtqzkocvgn{"7.222"vq"
42.222"okpkektengu"cpf"72"eqrkgu"qh"oczkekt-
engu"rgt"pgvyqtm."fkhhgtkpi"htqo"pwengct"FPC"
*pFPC+"kp"dcug"eqorqukvkqp."oqngewnct"uvtwe-
vwtg." cpf" cdugpeg" qh" jkuvqpg" dqpfu0" mFPC"
pgvyqtm" tgrnkecvkqp" kpxqnxgu" vjg" tgngcug" qh"
vjg" okpkektengu" eqpvckpgf" kp" vjku" uvtwevwtg."
gpcdnkpi"hwtvjgt"tgrnkecvkqp"cpf"kvu"tgkpvgitc-

vkqp"vq"vjg"pgvyqtm"d{"vjg"cevkqp"qh"gp¦{ogu"
mpqyp"cu"vqrqkuqogtcugu0"Vjg"okpkektengu"tg-

rtgugpv";7'"qh"vjg"oqngewngu"vjcv"ocmg"wr"
mFPC." gswkxcngpv" vq" 32.222" vq" 52.222" wpkvu"
ceeqtfkpi"vq"vjg"urgekgu"cpf"uvtckpu"qh"vt{rc-

pquqocvkf0" Oczkektengu" ctg" qh" nguugt" korqt-
vcpeg"vq"vjg"urcvkcn"ockpvgpcpeg"qh"vjg"mFPC"
*55+."uqog"owvcpvu"qh"vjg"Trypanosoma"igpwu"
pqv" rtgugpvkpi" vjgo" *62.63+0" Okpkektengu" ctg"
jgvgtqigpgqwu" kp" ugswgpekpi." fgurkvg" vjgkt"
rtgugpeg"ykvjkp"vjg"ucog"urgekgu"kp"tgncvkxgn{"
jqoqigpqwu" uk¦gu" *64.65+0" Vjku" jgvgtqigpgkv{"
ykvjkp" vjg" mFPC" pgvyqtmu" ku" pqv" cduqnwvg."
vjgtg"wuwcnn{"ku"c"egtvckp"fgitgg"qh"jqoqnqi{"
coqpi" vjgo0"Cpcn{uku"qh" vjg" tgikqpu" hqwpf"
kp"vjg"okpkektengu"tgxgcnu"okpktgrgcvu."ukoknct"
kpvtcurgekÞe" ugswgpegu"xct{kpi" htqo"322" vq"
422"dcug"rcktu"*dru+"*66.67+="vjg"pwodgt"qh"eqp-

ugtxgf"tgikqpu"ku"kpxctkcdng"hqt"gcej"urgekgu0"
Trypanosome cruzi" rquuguugu" hqwt" eqrkgu"qh"
vjg"eqpugtxgf"tgikqp."ykvj"344"dr."cttcpigf"
kp"eqorqukvkqpu"qh" tgrgvkvkqpu"rqukvkqpgf"cv"
;2³"htqo"gcej"qvjgt."ykvj"vjtgg"eqpugtxgf"ug-

swgpeg"dnqemu"*EUD+" *66.68+0"Vjg"ockp"hwpevkqp"
uwiiguvgf" hqt" vjg" oczkektengu" ku" gpeqfkpi"
tgurktcvqt{"ejckp"gp¦{ogu"Ð"uwej"cu"CVRcug"
cpf"e{vqejtqoqzkfcug"Ð"cpf"vjg{"ctg"eqp-

ukfgtgf"vtwg"tgrtgugpvcvkxgu"qh"okvqejqpftkcn"
FPC" *65." 69+." yjkng" vjg" okpkektengu" crrgct" vq"
eqfg" iwkfg" tkdqpwengke" cekfu" *iTPC+" tgswk-
tgf"hqt"vjg"gfkvkpi"qh"okvqejqpftkcn"TPC"*6:.6;+."
yjkej"kp"cuuqekcvkqp"ykvj"vjg"okpkektengu"jcu"
c"hwpevkqp"ukoknct"vq"vjcv"qh"vjg"oczkektengu"kp"
vjg"eqfkpi"qh"igpgvke"kphqtocvkqp"pgeguuct{"
hqt"TPC"gfkvkpi0"

50" Vjg"kinetosome."cnuq"ecnngf"dcucn"dqf{."ku"vjg"
eqpvkpwcvkqp"qh"vjg"àcignnwo."cpf" ku"enqugn{"
cuuqekcvgf"ykvj"vjg"mkpgvqrncuv"vjcpmu"vq"vjg"

eqppgevkqp" dgvyggp" vjgug" vyq" uvtwevwtgu"
hqtogf"d{"pwogtqwu"rtqvgkp"Þncogpvu0"

60" Vjg glycosomes"Ð"yjkej"ceeqtfkpi"vq"Uqw¦c"
*422:+"*72+"Ð"ctg"urjgtkecn"qt"gnqpicvgf"uvtwe-
vwtgu"uwttqwpfgf"d{"c"ogodtcpg."rtgugpvkpi"
c" jqoqigpgqwu" ogodtcpg0" Kpkvkcnn{." vjgug"
qticpgnngu" ygtg" ecnngf" oketqeqtrwuengu." kp"
cpcnqi{" vq" vjg" ecvcncug" gp¦{og/eqpvckpkpi"
uvtwevwtgu"hqwpf"kp"ocoocnkcp"egnnu"vjcv"ygtg"
ncvgt"ecnngf"rgtqzkuqogu0"Jqygxgt."wpnkmg"vjg"
uvtwevwtg"qh"ocoocnkcp" egnnu." vjg"ockp" urg-

ekÞe"ejctcevgtkuvke"vjcv"ikxgu"pcog"vq"vjku"qt-
icpgnng" kp" vt{rcpquqocvkfu" ku" vjg" rtgugpeg"
qh"c"oclqtkv{"qh"in{eqn{uku"gp¦{ogu0"In{equq-

ogu" ctg" ewttgpvn{" eqpukfgtgf" c" urgekcn" v{rg"
qh"rgtqzkuqogu" kp" vt{rcpquqocvkfu."dgecwug"
kp"uqog"urgekgu"vjg"rtgugpeg"qh"ecvcncug"ycu"
cnuq"fgoqpuvtcvgf"kp"vjku"qticpgnng0"

70"Vjg"àcignnwo"ku"ocfg"wr"qh"pkpg"oketqvwdwng"
rcktu"cttcpigf"kp"c"ekteng"cnqpi"ykvj"vyq"egp-

vtcn"oketqvwdwngu." cnn" koogtugf" kp" e{vqrncu-
oke" ocvtkz" uwttqwpfgf" d{" c" egnnwnct" ogo-

dtcpg"kp"kvu"hwnn"gzvgpukqp."rtgugpvkpi."kp"vjg"
tgikqp"yjgtg"kv"ku"korncpvgf"kp"vjg"egnn"dqf{."
cp"kpxcikpcvkqp"ecnngf"vjg"àcignnct"rqemgv0"

80" Vjg"Golgi structure" ku" ukoknct" vq"ocoocnkcp"
Iqnik"eqorngz"cpf"ku"gpicigf"kp"rtqvgkp"in-
{equkncvkqp"cpf"ogodtcpg"vtchÞemkpi"vqq"*72+0

90"Vjg cytostome" uggou"vq"dg"c"urgekcnk¦gf" kp-

xcikpcvkqp"qh"vjg"rncuoc"ogodtcpg"vjcv"rg-

pgvtcvgu"kpvq"vjg"egnn"dqf{"cpf"ku"kpxqnxgf"kp"
gpfqe{vke" cevkxkv{=" gurgekcnn{" kp" grkocuvkiq-

vgu"vjg"e{vquvqog"ku"tgurqpukdng"hqt"cv"cdqwv"
:7'"qh"vqvcn"gpfqe{vquku"*72+0

:0"Vjg"àcignnct"rqemgv"ku"c"uvtwevwtg"cv"vjg"dcug"
qh"vjg"àcignnwo"cpf"ku"tgurqpukdng"hqt"gpfq-

e{vke" cpf" gzqe{vke" cevkxkvkgu" *73+0" Kp" Trypano-

soma brucei"kv"ku"kpxqnxgf"kp"ocp{"dkqnqikecn"
rtqeguugu" uwej"cu" egnn" rqnctkv{." egnn" fkxkukqp."
rtqvgkp"vtchÞemkpi"cpf"koowpg"gxcukqp"*74+0

;0" Vjg" reservosomes" ctg" fguetkdgf" cu" c" itqwr"
qh"oqpqnc{gtu"tqwpfgf"qt" kttgiwnct"uvtwevw-

tgu"eqpvckpkpi"ugxgtcn"kpenwukqpu"kp"vjgkt"oc-

vtkz0" Vjg{" ctg" eqpegpvtcvgf" cv" vjg" rquvgtkqt"
tgikqp"qh"vjg"rctcukvgu"cpf"fkucrrgct"fwtkpi"
vjg" vtcpuhqtocvkqp" qh" grkocuvqiqvgu" kpvq"
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vt{rqocuvkiqvgu0" Vjg{" jcxg" rtqvgcugu" cpf"
ceewowncvg"rtqvgkpu"htqo"gpfqe{vquku"*72+0"

320" Vjg" acidocalcisome" ku" c" xcewqnct" qticpgnng"
cdng"vq"vtcpurqtv"rtqvqpu"cpf"ecnekwo0"Vjg{"
eqpvckp" ecnekwo." rjqurjqtwu." uqfkwo." rq-

vcuukwo"cpf"¦kpe0"Vjg{"ctg"kpxqnxgf"ykvj"vjg"
uvqtcig"qh"vjku"gngogpvu"cpf"rjqurjqtwu"fg-

tkxcvkxg"eqorqwpfu"cu"rqn{rjqurjcvg"eqo-

rqwpfu0" Kp" cffkvkqp" vjg{" rctvkekrcvg" kp" rJ"
jqogquvcuku"cpf"quoqtgiwncvkqp"*75+0

Vjg"uvtwevwtg"qh"vjg"pwengwu"eqttgurqpfu"vq"vjg"
rcvvgtp"qdugtxgf" kp"qvjgt"gwmct{qvke"egnnu" *4:.76+."
cpf"oc{"jcxg"xct{kpi"ujcrgu."fgrgpfkpi"qp"vjg"
rctcukvg"gxqnwvkqpct{"hqto"*3;+0"

Morphological aspects

Kp" qtfgt" vq" cfcrv" vq" vjg" fkhhgtgpv" kpvgtkqt"ok-
etqgpxktqpogpvu"qh" kvu"jquvu."T. cruzi"owuv"wp-

fgtiq" dkqnqikecn" vtcpuhqtocvkqpu." yjkej" ecwug"
uvtwevwtcn" cpf" ogvcdqnke" ejcpigu" cpf" gpcdng"
vjg"xkcdknkv{"qh"vjg"kphgevkqp"*77+0"Vjg"jquv"cpkocnu"
qh" vjg"T. cruzi" e{eng" kpenwfg"c"ocoocn"cpf"cp"
kpxgtvgdtcvg"rgthqteg"jgocvqrjcig"yjkej"cevu"
cu"c"xgevqt."dgnqpikpi"vq"vjg"qtfgt Jgokrvgtc."
hcokn{" Tgfwxkkfcg." uwdhcokn{" Vtkcvqokpcg" *78+0"
Vjg"rtqvq¦qcp"jcu" vjtgg"gxqnwvkxg" hqtou" *79/7;+."
kfgpvkÞgf" oqtrjqnqikecnn{" d{" qrvke" oketqueq-

r{."d{"vjg"rqukvkqp"qh"vjg"mkpgvqrncuv"kp"tgncvkqp"
vq" vjg" egnnÔu"pwengwu"cpf"d{" vjg"gogtigpeg"qh"
vjg"àcignnwo<"cocuvkiqvgu."grkocuvkiqvgu."cpf"
vt{rqocuvkiqvgu"*58.82+0"

Vjg"amastigote"*Þiwtg"4+"ku"vjg"kpvtcegnnwnct"hqto"
of T. cruzi."hqwpf"kp"vjg"vkuuwgu"qh"vjg"xgtvgdtcvg"
jquv0"Kv"ncemu"cp"gzvgtkqt"àcignnwo"cpf"wpfwncvkpi"
ogodtcpg"Ð"qp"ceeqwpv"qh"vjku."kvu"oqxgogpv"
ku"qpn{"d{" tqvcvkqp"Ð"cpf" kv"ogcuwtgu" tqwijn{"
602"©o"*dgvyggp"402"cpf"807"©o+"kp"fkcogvgt0"Kv"
ownvkrnkgu"d{" nqpikvwfkpcn"dkpct{"fkxkukqp"gxgt{"
34"jqwtu."vtcpuhqtokpi"kpvq"vjg"dnqqf"vt{rqocu-
vkiqvg"crrtqzkocvgn{"33"vq"35"jqwtu"rtkqt"vq"egnn"
twrvwtg0"Vjg"cocuvkiqvg"hqtou."yjgp"tgngcugf"kp"
vjg"ektewncvkqp."ctg"cnuq"ecrcdng"qh"kphgevkpi"pgy"
egnnu" *83+0" Cffkvkqpcnn{." kv" ycu" tgegpvn{" fgoqpu-
vtcvgf" wukpi" igpgvkecnn{" oqfkÞgf" àwqtguegpv"
rtqvq¦qc." vjcv" vjg"grkocuvkiqvg" hqtou"ctg"cnuq"
infective" *84.85+0" Vjku" ucog" itqwr" qh" tgugctejgtu"
fgoqpuvtcvgf" vjcv" cnvjqwij" vjg" grkocuvkiqvg"
hqtou" ctg" cu" kphgevkxg" cu" vt{rqocuvkiqvgu" cpf"
cocuvkiqvgu." vjgtg" ctg" vjtgg"fkhhgtgpv" hqtou"qh"
tgrnkecvkqp."fkhhgtgpvkcvkqp." cpf" tgngcug" vkog" *kp"
tgncvkqp"vq"vjg"eqpenwukqp"qh"qpg"egnn"e{eng+"*65.6:+0"

Vjg"epimastigote" hqto" ku" hqwpf" kp" vjg"fkiguvkxg"
vtcev"qh"vjg"vtkcvqokpg"cu"ygnn"cu"kp"vjg"cpcn"incpfu"
qh"qrquuwou0"Kv"rtgugpvu"c"htgg"àcignnwo."mkpgvq-

rncuv"cpvgtkqt"vq"vjg"pwengwu"cpf"rqqtn{"fgxgnq-

rgf" wpfwncvkpi"ogodtcpg"ogcuwtkpi" dgvyggp"
42"cpf"62"©o."kpenwfkpi"vjg"htgg"àcignnwo0"Vjg"
pwengqnwu"ku"urjgtkecn."igpgtcnn{"qeewr{kpi"c"egp-

vtcn"rqukvkqp"kp"vjg"pwengwu" *76+0"Kv"ku"swkvg"oqdkng."
rtgugpvkpi" kpvgpug"tgrnkecvkxg"cevkxkv{"Ð"cnuq"d{"
nqpikvwfkpcn" dkpct{" fkxkukqp" Ð" cpf" qhvgpvkogu"
hqtokpi" tqucegc0" Vjku" gxqnwvkxg" hqto" fqgu" pqv"
ykvjuvcpf"vjg"vgorgtcvwtg"qh"59oE."ykvj"c"dgvvgt"
fgxgnqrogpv"kp"vjg"tcpig"qh"42/4:oE0"

Vjg"trypomastigote"fqgu"pqv"rquuguu"tgrnkecvkxg"
ecrcdknkv{." cpf"eqttgurqpfu" vq" vjg"gzvtcegnnwnct"
kphgevkxg" hqto." nqecvgf" kp" dqvj" vjg" kpxgtvgdtc-

vg" cpf" xgtvgdtcvg" jquvu" cu" vjg"ogvce{enke" cpf"
dnqqf" vt{rqocuvkiqvg." tgurgevkxgn{0" Vjg" meta-

cyclic trypomastigote" ku" hqwpf" kp" vjg" Þpcn" rqt-
vkqpu" qh" vjg" kpvguvkpg" qt" kp" vjg"Ocnrkijk" vwdgu"
qh" vjg" kpugev" xgevqt0"Oqtrjqnqikecnn{." kv" tgugo-

dngu" vjg" vjkp" hqtou" qh" vjg" dnqqf" vt{rqocuvk-
iqvgu."ogcuwtkpi" tqwijn{" 39"©o0" Kv" rtgugpvu" c"
nctig" cpf" egpvtcn" pwengwu" cpf" c" mkpgvqrncuv" qh"

Figure 1. Vt{rcpquqoc"etw¦k"grkocuvkiqvg"wnvtcuvtwevwtg"fkcitco0"
Qtkikpcn"Þiwtg"d{"L0"N0"T0"Hkgvvq0
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jkij"FPC"fgpukv{" kp"c" vgtokpcn"rquvgtkqt"rquk-
vkqp0"Vjg"àcignnwo"ku"ujqtvgt"Ð"gogtikpi"htqo"
vjg"dcucn"eqtrwueng"pgct"vjg"mkpgvqrncuv"Ð"cpf"
vjg"wpfwncvkpi"ogodtcpg"ku"wuwcnn{"pcttqy0"Vjg"
blood trypomastigote" ku" qdugtxgf" kp" vjg" dnqqf"
cpf"qvjgt"dqf{"àwkfu"Ð"uwej"cu"vjg"egtgdtqu-
rkpcn"àwkf"cpf"n{orj"Ð"qh"vjg"xgtvgdtcvg"jquvu0"
Vjg"àcignnwo"gogtigu"htqo"vjg"dcucn"eqtrwueng"
pgct" vjg" mkpgvqrncuv." cpf" ku" nqpi" *tgrtgugpvkpi"
qp"cxgtcig"qpg"vjktf"qh" vjg" ngpivj"qh" vjg"rtq-

vq¦qcp0+"Vjg"wpfwncvkpi"ogodtcpg"ku"pcttqy0"Kv"
ogcuwtgu" dgvyggp" 34" cpf" 42" ©o" *kpenwfkpi" c"
htgg"àcignnwo+"*3;.4:.85+0"

Life cycle

Vjg"T. cruzi" nkhg"e{eng" ku"eqorngz"*Þiwtg"5+."cpf"
ku"octmgf"d{"c"ugtkgu"qh"vtcpuhqtocvkqpu"*4:.58.86+0

Yjgp" hggfkpi." vjg" kphgevgf" vtkcvqokpg" tgegkxgu"
c" ukipkÞecpv" coqwpv" qh" dnqqf" kp" kvu" fkiguvkxg"
u{uvgo."vjcv"hqtegu"vjg"gnkokpcvkqp"qh"vjg"ocuu"
qh" ceewowncvgf" gzetgvc" Ð" eqpukuvkpi" qh" hgegu"
cpf"wtkpg"Ð"yjkej"ku"pqtocnn{"fgrqukvgf"qp"vjg"
umkp"uwthceg0"Vjgug"ycuvgu"eqpvckp" vjg"metacy-

clic trypomastigotes."yjkej."d{"cevkxg"oqxgogpv"
cpf" tgngcug" qh" jkuvqn{vke" gp¦{ogu." cevkxgn{" rg-

pgvtcvg"vjg"umkp"qt"owequc0"Ujqwnf"rtwtkvwu"qe-
ewt." vjgtg"oc{"dg" gzeqtkcvkqp"qh" vjg" ukvg"Ð"cu"
c"tguwnv"qh"uetcvejkpi"Ð"hceknkvcvkpi"rgpgvtcvkqp"

qh"vjg"rtqvq¦qcp="cffkvkqpcnn{."vjg"rctcukvg"oc{"
dg"vtcpuhgttgf"vq"qvjgt"tgikqpu"qh"vjg"umkp"qt"vq"
vjg"qewnct"owequc0"Qpeg"vjg"ogvce{enke" vt{rq-

ocuvkiqvgu" tgcej" vjg" vkuuwg" qh" vjgkt" xgtvgdtcvg"
jquv."vjg{"ctg"gpfqe{vgf"d{"vjg"nqecn"oqpqpw-

engct"rjciqe{vke"u{uvgo"qt"d{"qvjgt."pqv"v{rkec-

nn{"rjciqe{vke"egnn"v{rgu."kp"c"rtqeguu"mpqyp"cu"
kpfwegf" rjciqe{vquku0" Kp" vjg" rctcukvqrjqtqwu"
xcewqng" hqtogf" chvgt" rgpgvtcvkqp" qh" vjg" jquv"
egnn."vjg"vt{rqocuvkiqvgu"tgngcug"rtqvgke"hcevqtu"
vjcv" cev" kp" vjg" tgngcug" qh" vjku" qticpgnng." wukpi"
hqt"kpuvcpeg."c"e{vqvqzke"rtqvgkp"*Ve/VQZ+"yjkej"
rtgugpvu"uqog"ukoknctkvkgu"vq"vjg"rgthqtkpu"qh"vjg"
e{vqvqzke" V" n{orjqe{vgu" *58+." kp" cffkvkqp" vq" vjg"
vtcpu/ukcnkfcugu."xgt{"cdwpfcpv"gp¦{ogu" kp"vjku"
rtqvq¦qcp0" Cnvjqwij" vjg" vtcpu/ukcnkfcugu" jcxg"
dggp"kornkecvgf"kp"vjg"rgpgvtcvkqp"qh"vjg"jquvÔu"
egnnu." vjgkt" hwpevkqp" kp" vjku" uvcig" jcu" pqv" dggp"
gpvktgn{"gnwekfcvgf0"Qp"vjg"qvjgt"jcpf."vjgtg" ku"
gxkfgpeg" vjcv" vtcpu/ukcnkfcug/kpfwegf" tgoqxcn"
qh"vjg"ukcnke"cekf"qh"vjg"n{uquqoke"in{eqrtqvgkpu"
hceknkvcvgu"vjg"twrvwtg"qh"vjg"rjciquqocn"ogo-

dtcpg"d{"Ve/VQZ."rtqoqvkpi"vjg"tcrkf"guecrg"qh"
vjg"rtqvkuv"htqo"vjg"rjciquqog"*74+0

Figure 2. [" uvtckp" Kpvtcegnnwnct" cocuvkiqvgu" Trypanosoma cruzi 

kphgevkqp"kp"XGTQ"egnnu"kp"xkvtq0"Cttqyu"kpfkecvg"vjg"cocuvkiqvgu"cpf"
P"vjg"jquv"egnn"pwengwu0"Qrvke"oketqueqr{"chvgt"uvckpkpi"ykvj"Ikgouc."
xkuwcnk¦gf"ykvj"cp"kpetgcug"qh"3222Z0"Qtkikpcn"Þiwtg"d{"L0"T0"H0"Ucpvqu0

Figure 3. Trypanosoma cruzi" nkhg" e{eng0" Kp" *C+" fgxgnqrogpv" kp" vjg"
kpugev"xgevqt"cpf"kp"*D+"gxqnwvkqp"kp"Homo sapiens sapiens0"Hqt"fgvcknu."
ugg"vgzv0"Cfcrvgf""ykvj"rgtokuukqp"htqo"Ukswgktc/Dcvkuvc"T."Ignngt"O."
Octvkpu" CX." Dcuvqu"QOR0" Vt{rcpquqoc" etw¦k0" Kp<" Ukswgktc/Dcvkuvc" T."
Iqogu"CR."Eqtt‒c"CF."Ignngt"O0"Oqnfiuvkc"fg"Ejcicu0"4c"gfk›«q0"Tkq"
fg"Lcpgktq<"T¿dkq="42290"r0"3;/560"*4:+0
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Vjg" vt{rqocuvkiqvgu"ctg" vjwu" tgngcugf" kpvq" vjg"
e{vqrncuo." cpf" kp" vjku" gpxktqpogpv." wpfgtiq" c"
ukipkÞecpv" uvtwevwtcn" vtcpuhqtocvkqp" *fkucrrgc-

tcpeg" qh" vjg" htgg" àcignnwo" cpf" vjg" wpfwncvkpi"
ogodtcpg."tqwpfkpi"qh"vjgkt"ujcrg."uk¦g"tgfwe-
vkqp+." kpvq" amastigotes0" Vjgug" hqtou" yknn" ownvk-
rn{"d{"uweeguukxg"dkpct{"fkxkukqpu"*wuwcnn{"pkpg+."
rtqfwekpi" htqo" 72" vq" 722" rtqvkuvu." fgrgpfkpi"
qp"vjg"T. cruzi"uvtckp"cpf"vjg"egnn"v{rg"kpxqnxgf0"
Crrtqzkocvgn{"34"jqwtu"rtkqt"vq"egnn"twrvwtg."vjg"
amastigotes transform into blood trypomasti-

gotes."yjkej."chvgt"n{uku"qh"vjg"kphgevgf"egnn."oc{"
rgpgvtcvg"pgy"pwengcvgf"egnnu"qh"vjg"xgtvgdtcvg"
jquv."gurgekcnn{"uoqqvj"owueng."umgngvcn."ectfkce."
cpf"pgtxqwu."gpcdnkpi"vjgkt"rgtukuvkpi"rtgugpeg"
kp" vjg"jquv0"Fwg" vq" vjg"ektewncvkqp"qh" vjg"blood 

trypomastigote" hqtou." vtcpuhwukqpcn" cpf" eqp-

igpkvcn" vtcpuokuukqp" ecp" qeewt"Ð" kp" vjg" ncvvgt"
ecug."tgncvgf"vq"vjg"ownvkrnkecvkqp"qh"vjg"rctcukvg"
kp" vjg" rncegpvc0" Kh" vjg" xgtvgdtcvg" jquv" ku" dkvvgp"
d{" cpqvjgt" vtkcvqokpg." kv"oc{" kpiguv" vjg"blood 

trypomastigotes" *ykfg" hqtou+." yjkej" yknn" tgcej"
vjg"uvqocej."okfiwv"cpf"jkpfiwv"qh"vjg"kpugev."
vtcpuhqtokpi"kpvq"grkocuvkiqvgu."yjkej"ownvkrn{"
ugswgpvkcnn{"vtcpuhqtokpi."koogfkcvgn{."kpvq"og-

vce{enke"vt{rqocuvkiqvgu"*kp"c"rtqeguu"ecnngf"og-

vce{enqigpguku+0"Vjgug"yknn"cfjgtg"d{"vjg"gzvgtpcn"
àcignnwo"vq"vjg"uwthceg"qh"vjg"jkpfiwv"ycnn."cpf"
rctv"qh"vjgug"yknn"dg"ecttkgf"d{"vjg"lgv"qh"gzetgvc"
vjcv"ftciu"vjgo"vq"vjg"qwvukfg."cnnqykpi"hqt"vjgkt"
fgrqukv" qp" vjg" umkp" uwthceg" cpf" eqpugswgpvn{"
rtgugpvkpi"c"rqvgpvkcn"kphgevkqp"hqt"vjg"uqwteg"qh"
vjg"dnqqf"ogcn."cpf"vjwu"tguvctvkpi"vjg"e{eng0"

Trypanosoma cruzi transcriptome analysis 

Tgegpv"igpgvke"uvwfkgu"jcxg"ujqyp"kpvtcurgekÞe"
fkhhgtgpegu"dgvyggp"vjg"igpqogu"qh"vjg"vyq"nct-
igt"uvtckpu of T. cruzi."U{nxkq"Z3213"cpf"EN"Dtgpgt"
*87+0" Vjku" yqtm" fkf" pqv" Þpf" itgcv" fkhhgtgpegu" kp"
vjg"ejkgh"igpgvke"eqpvgpv"d{"ogcpu"qh"cpcn{uku"
qh"rtgugpeg1cdugpeg."dwv"8"qrgp"tgcfkpi"htcogu"
kp" EN" Dtgpgt" ctg" cdugpv" kp" U{nxkq" Z32130"Ocp{"
ownvkeqr{"igpg" hcoknkgu"ctg"uwduvcpvkcnn{" tgfw-

egf" kp"U{nxkq"Z3213" *87+0"Uwej" kpvtcurgekÞe"fkhhg-

rence in T. cruzi"igpqog"oc{"igpgtcvg"fkxgtikpi"

igpg"gzrtguukqp"rcvvgtpu."yjcv"okijv"dg"wugf"
kp" hwvwtg"uvtcvgikgu"qh"eqpvtqn"qh" vjg"rcvjqigp0"
Vjku" fkhhgtgpeg" oc{" jcxg" grkfgokqnqike" cpf"
hwpevkqpcn" kornkecvkqpu" yjkej" owuv" dg" kpxguvk-
icvgf" vjtqwij" vjg" cpcn{uku"qh" vjg"igpqog"gz-
rtguukqp"qh"vjqug"uvtckpu0"Vjwu"vjg"korqtvcpeg"qh"
kpvgitcvkpi"fkuvkpev"tgugctej"Þgnfu."kp"rctvkewnct."
vjg" ÑqokeuÒ" uekgpegu"Ð"igpqokeu." vtcpuetkrvq-

okeu" cpf" rtqvgqokeu"Ð" ckokpi" vq" wpfgtuvcpf"
vjg"kpvtcurgekÞe"xctkcdknkv{"qh"vjg"rcvjqigp0

Ykvj"vjg"cfxcpegu"kp"igpqoke"ugswgpekpi."FPC"
oketqcttc{u" rtqxkfg" c" rqygthwn" cpcn{vkecn" rncv-
hqto" hqt" vjg"fgvgtokpcvkqp"qh" inqdcn" igpg" gz-
rtguukqp"rcvvgtpu"dcugf"qp"vjg"swcpvkÞecvkqp"qh"
oTPC"ngxgnu"*88+0"Vjgtg"ku"c"xctkgv{"qh"uvwfkgu"go-

rnq{kpi" vjku"ogvjqfqnqi{" hqt" vjg" uvwf{"qh" vjg"
cdwpfcpeg"qh"vtcpuetkrvu"kp"Leishmania"urr0"cpf"
T. brucei." dwv" hgygt" uvwfkgu" vjcv" crrtqcej" vjg"
swguvkqp"qh"vjg"tgiwncvkqp"qh"igpg"gzrtguukqp"kp"
T. cruzi0"Oketqcttc{"cpcn{uku"qh"igpg"gzrtguukqp"
fwtkpi"vjg"nkhg"e{eng"qh"vjgug"rtqvq¦qc"ku"cp"gz-
egnngpv"yc{"qh"kfgpvkh{kpi"rquukdng"ukvgu"hqt"ftwi"
cevkqp"cpf"vjg"fgxgnqrogpv"qh"xceekpgu."vcmkpi"
kpvq" ceeqwpv" vjg" crrtqrtkcvg" gzrtguukqp" rcv-
vgtpu0"Vjg"kpkvkcn"uvwfkgu"qp"T. cruzi"jcf"c"tguvtke-
vgf"inqdcn"eqxgtcig"Ð"fwg"vq"vjg"cdugpeg."cv"vjg"
vkog."qh"c"eqorngvg"tghgtgpeg"igpqog"Ð"wukpi"c"
uocnn"pwodgt"qh"ugngevgf"qt"tcpfqo"Gzrtguugf"
Ugswgpeg" Vciu" *GUV+" qt" Qrgp" Tgcfkpi" Htcog"
*QTH+." dcugf" qp" igpqog" ugswgpekpi" nkdtctkgu"
*pqtocnk¦gf" qt" pqv+." vq" fgvgtokpg" vjg" tgncvkxg"
cdwpfcpeg"qh"oTPCu"kp"vjg"fkhhgtgpv"uvcigu"qh"
vjg"eqorngz" nkhg"e{eng"qh" vjku"rtqvkuv" *89.8:+0"Ykvj"
vjg"eqpenwukqp"qh"vjg"ugswgpekpi"rtqlgevu"cpf"kp"
rquuguukqp" qh" eqorngvg" kphqtocvkqp" cdqwv" vjg"
igpqog" qh" vjgug" oketqqticpkuou." ugxgtcn" tg-

ugctej"itqwru"jcxg"kpxguvgf"ghhqtvu"kp"vjg"swcp-

vkÞecvkqp" cpf" fgfwevkqp" qh" vjg" vtcpuetkrvqog"
fwtkpi"egnnwnct"fkhhgtgpvkcvkqp"cpf"fgxgnqrogpv."
wukpi"qnkiqvkfg"yjqng"igpqog"oketqcttc{u"*8;/95+0"

Qpg"qh"vjg"Þtuv"uvwfkgu"fguetkdgf"vjg"fgxgnqr-

ment of a T. cruzi"FPC"oketqcttc{"u{uvgo"wukpi"
c"nkokvgf"pwodgt"cpf"rctvkcnn{"ugswgpegf"igpq-

oke" htciogpvu" cpf" QTHu" hqt" vjg" kfgpvkÞecvkqp"
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qh"qxgtgzrtguugf"igpgu"fwtkpi"vjg"vtcpuhqtoc-

vkqp"qh"vt{rqocuvkiqvgu"kpvq"cocuvkiqvgu"kp"vjg"
Dtc¦kn"uvtckp"*89+0"Vjku"nctig/uecng"igpg"gzrtguukqp"
cpcn{uku" kfgpvkÞgf" 5:" qxgtgzrtguugf" igpgu" kp"
cocuvkiqvgu."gxkfgpekpi"hqt"vjg"Þtuv"vkog."igpgu"
vjcv"rqvgpvkcnn{"tgiwncvg"cv"vjg"oTPC"ngxgn"vjg"
oqngewnct"gxgpvu"kpxqnxgf"ykvj"vjg"vtcpuetkrvkqp"
uvcig"kp"vjgug"oketqqticpkuou0"

Qxgtcnn."uqog"rtgxkqwu"uvwfkgu"qh"T. cruzi microa-

ttc{u"cpf"vjqug"qh"qvjgt"tgncvgf"rtqvq¦qc"qh"vjg"
Kinetoplastida"qtfgt"jcxg"uwiiguvgf"vjcv"hqt"vjg"
oclqtkv{" qh" vjg" igpgu" qh" vjgug" qticpkuou." vjg"
cdwpfcpeg" qh" vtcpuetkrvu" fqgu" pqv" xct{" ukipkÞ-

ecpvn{"dgvyggp"vjg"nkhg"e{eng"uvcigu"cpf"tctgn{"eq-

ttgncvgu"ykvj"vjg"cdwpfcpeg"qh"rtqvgkpu0"Vjku"ncuv"
kuuwg" ku"xgt{" korqtvcpv." ukpeg" kv" ku"cuuwogf"vjcv"
kp" vjgug"qticpkuou." vtcpuetkrvkqp" kpkvkcvkqp"rnc{u"
c"okpqt"tqng"kp"igpg"gzrtguukqp"fwg"vq"vjg"igpg-

tcnn{"ceegrvgf"xkgy"vjcv"eqpvtqn"ku"cnoquv"gpvktgn{"
rquv/vtcpuetkrvkqpu0" Vjg" QTHu" ctg" qticpk¦gf" kp"
nqpi" cttc{u" cpf" ctg" vtcpuetkdgf" cu"rqn{ekuvtqpke"
rtgewtuqt"TPCu."cpf"ctg"uwdugswgpvn{"rtqeguugf"
kpvq"kpfkxkfwcn"oTPCu"d{"vtcpu/urnkekpi"cpf"rq-

n{cfgp{ncvkqp." uwrrqtvkpi" vjg" eqpegrv" vjcv" vjg"
cdwpfcpeg" qh" vtcpuetkrvu" ku" nctign{" eqpuvkvwvkxg 

*96.97+0"Vjgug"uocnn"xctkcvkqpu"kp"vjg"cdwpfcpeg"qh"
oTPCu" qdugtxgf" oc{" tguwnv" fktgevn{" htqo" vjg"
vt{rcpquqocvkf"dkqnqi{."yjkej"jcxg"hgy"mpqyp"
TPC"rqn{ogtcug"KK"rtqoqvgtu."cpf"oc{"dg"nctign{"
kpecrcdng" qh" eqpvtqnnkpi"igpg" gzrtguukqp" cv" vjg"
ngxgn"qh"vtcpuetkrvkqp"kpkvkcvkqp" *98+0"Jqygxgt."vjg-

ug"fkhhgtgpegu"kp"uvcig/urgekÞe"tgiwncvkqp"qh"vjg"
tgncvkxg"cdwpfcpeg"qh"vtcpuetkrvu"oc{"cnuq"nkmgn{"
dg"uwdlgev"vq"ugngevkxg"ogejcpkuou"qh"oTPC"fg-

itcfcvkqp"cpf"vtcpuncvkqp"xkc"urgekÞe"ugswgpegu"
rtgugpv"kp"vjg"5Ô/"WVT"tgikqpu"*96.97+0
 

Cp"cffkvkqpcn"eqpvtkdwvkqp"vq"vjg"fgdcvg"qp"vjg"
wughwnpguu" qh" oketqcttc{" uvwfkgu" kp" vt{rcpquq-

ocvkfu" ycu" vjg" qxgtcnn" qdugtxcvkqp" kp" rtgxkqwu"
uvwfkgu" vjcv" tgncvkxgn{" hgy" igpgu" gzjkdkv" ukipkÞ-

ecpv"tgiwncvkqp"qh"vjg"tgncvkxg"cdwpfcpeg"qh"vjg"
vtcpuetkrvqog0" Hqt" gzcorng." Mqwocpfqw." et al0."
wukpi"cttc{u"vctigvgf"vq"vjg"T. brucei"ogodtcpg"
vtcpurqtv"u{uvgo"*\"32'"qh"vjg"igpqog+"vq"eqo-

rctg"ejcpigu" kp" vjg" vtcpuetkrvqog"dgvyggp" vjg"
dnqqf" cpf" rtqe{enke" rtqocuvkiqvgu." hqwpf" vjcv"
qpn{" 8'"qh" vjg"igpgu"ygtg"swcpvkvcvkxgn{"fkhhg-

tgpvkcnn{"tgiwncvgf"dgvyggp"vjg"vyq"uvcigu"qh"vjg"
nkhg"e{eng"*93+0"Tqejgvvg."et al0"wugf"gpvktg/igpqog"
qnkiq"oketqcttc{u"vq"eqorctg"vjg"vtcpuetkrvqog"
qh" vjg"rtqe{enke" cocuvkiqvgu"cpf"rtqocuvkiqvgu"
cpf"fgoqpuvtcvgf"vjcv"qpn{"9'"qh"vjg"igpgu"kp"
L. infantum"cpf";'"qh"vjg"igpgu"kp"L. major"ygtg"
fkhhgtgpvkcnn{" tgiwncvgf" fwtkpi" fgxgnqrogpv" *94+0"
Vjgug"qdugtxcvkqpu"uwduvcpvkcvg"vjg"eqpegrv"vjcv"
vjg"cdwpfcpeg"qh"vtcpuetkrvu"kp"T. brucei"cpf"Leis-

hmania" urr0"ctg" nctign{"eqpuvkvwvkxg" vjtqwijqwv"
fgxgnqrogpv0"Vjku"uegpctkq"jcu"dggp"tgkphqtegf"
ugxgtcn"vkogu"d{"uwdugswgpv"uvwfkgu."dqvj"kp"Leis-

hmania"urr0"cu"ygnn"cu"T. brucei *8;.92.99/9;+0

Kp"eqpvtcuv"vq"vjgug"rwdnkecvkqpu."c"uvwf{"qh"T. cruzi 

Ð"wukpi"hwnn"igpqog"oketqcttc{u"Ð"fgoqpuvtc-

vgf"vjcv"crrtqzkocvgn{":5'"*32.478134.4::+"qh"vjg"
qnkiqu"fgvgevgf"vtcpuetkrvu"cdqxg"dcemitqwpf"ng-

xgnu"cpf"vjtqwij"ukipkÞecpeg"cpcn{uku"qh" vjg"ok-
etqcttc{u" *UCO+." vjg" tgncvkxg"cdwpfcpeg"qh" vjgug"
vtcpuetkrvu" ycu" ukipkÞecpvn{." fkhhgtgpvkcnn{" wr" qt"
fqyptgiwncvgf." kp" 72'"qh" igpgu" kp" cv" ngcuv" qpg"
qh"vjg"hqwt"uvcigu"qh"vjg"T. cruzi"nkhg"e{eng" *:2+0"Vjg"
eqorctkuqp"qh"vjg"igpgu"tgiwncvgf"kp"vjg"ucog"fk-
tgevkqp"dgvyggp"vyq"nkhg"uvcigu"ujqygf"vjcv"98'"
*3.2:513.645+"ygtg"eq/kpfwegf"kp"vjg"fgxgnqrogp-

vcn"uvcigu"vjcv"qeewt"ykvjkp"vjg"ucog"jquv"*oco-

ocnkcp" jquv" Ð" cocuvkiqvgu" cpf" vt{rqocuvkiq-

vgu="kpugev"jquvu"Ð"grkocuvkiqvgu"cpf"ogvce{enke"
vt{rqocuvkiqvgu+."yjkng" tqwijn{" 42'" *4:413.645+"
ygtg"eq/kpfwegf"kp"uvcigu"ykvj"ukoknct"dkqnqikecn"
hwpevkqpu0"Hqt"kpuvcpeg."igpgu"kp"cocuvkiqvgu"cpf"
grkocuvkiqvgu"*rtqnkhgtcvkxg"rjcugu+"ygtg"gptkejgf"
kp"vjqug"kpxqnxgf"kp"FPC"tgrckt0"Nkmgykug."vjg"eq/
kpfwegf"igpgu"kp"vtkrqocuvkiqvgu"cpf"ogvce{enke"
vt{rqocuvkiqvgu" *kphgevkxg" uvcigu+" ygtg" gptkejgf"
kp" vtcpu/ukcnkfcugu" *VU+."yjkej"ctg" kpxqnxgf" kp" vjg"
invasion process *:2+0"Vjg"fkhhgtgpvkcn"gzrtguukqp"hqt"
47"qh"vjgug"igpgu"ycu"eqpÞtogf"kp"vgtou"qh"fktge-
vkqp"qh"gzrtguukqp"d{"swcpvkvcvkxg"RET."cnvjqwij"
vjgtg"ctg"uqog"swcpvkvcvkxg"fkhhgtgpegu."rtqdcdn{"
cu"c"tguwnv"qh"fkhhgtgpegu"kp"f{pcokeu"dgvyggp"vjg"
vyq"rncvhqtou0
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Vjg" tgcuqpu" hqt" vjg" ykfg" fkurctkvkgu" kp" vjg" fg-

itgg"qh"vtcpuetkrv"cdwpfcpeg"dgvyggp"T. cruzi"cpf"
qvjgt"rtgxkqwu"uvwfkgu."ceeqtfkpi"vq"vjg"cwvjqtu."
ctg"ocp{0"Hktuv."vjg"wug"qh"qnkiqpwengqvkfg"rtqdgu"
fgukipgf"ykvj"c"oqtg"wpkhqto"uvcpfctf"hqt"mkpg-

vke" j{dtkfk¦cvkqp" cpf" itgcvgt" igpqog" eqxgtcig"
oc{" kpetgcug" vjg" rgtegpvcig" qh" uvcig/tgiwncvgf"
igpgu" kp"tgncvkqp"vq"rtgxkqwu"uvwfkgu"qh"qvjgt"Mk-
pgvqrncuvkfc0" Ceeqtfkpi" vq" vjg" cwvjqtu." vjg" uvc-

vkuvkecn"ogvjqf"wugf"kp"vjg"fcvc"rtqeguukpi"eqwnf"
pqv" jcxg" eqpvtkdwvgf" vq" vjg" qxgtguvkocvkqp" qh"
vjg"pwodgt"qh"rqvgpvkcnn{" tgiwncvgf"igpgu."ukpeg"
tgcpcn{uku"qh"vjg"fcvc"qh"Tqejgvvg."et al0"*422:+"*94+ 
wukpi" vjgkt"qyp"uvcvkuvkecn"rcemcig" hqt"fgvgevkqp."
fgoqpuvtcvgf"ukoknct" htgswgpe{"rgtegpvcigu"*9'"
for L. infantum+"qh"vjg"fkhhgtgpvkcnn{"gzrtguugf"ig-

pgu"coqpi"cocuvkiqvgu"cpf"rtqocuvkiqvgu0"Oq-

tgqxgt."d{" kpeqtrqtcvkpi"cnn" hqwt"rjcugu"qh" vjg"T. 
cruzi"nkhg"e{eng"kp"vjg"cpcn{ugu."eqpvtcuvkpi"ykvj"qpn{"
vyq"uvcigu" eqorctgf" kp" vjg"qvjgt" uvwfkgu." vjgtg"
ycu"cp"kpetgcugf"rquukdknkv{"qh" kpfgpvkh{kpi"c" nct-
igt"pwodgt"qh"tgiwncvgf"igpgu"kp"cv"ngcuv"qpg"qh"
vjg"hqwt"uvcigu"qh"vjg"nkhg"e{eng0"Hkpcnn{."dgecwug"vjg"
hqwt"fkhhgtgpv"uvcigu"wugf"kp"vjg"cpcn{uku"ygtg"gpvk-
tgn{"fkhhgtgpvkcvgf."uqog"igpgu"gzenwfgf"htqo"vjg"
cpcn{uku"oc{"kp"hcev"dg"fkhhgtgpvkcnn{"gzrtguugf0"

Uczgpc."et al0" *4229+" *9;+." kp" c" vgorqtcn" cpcn{uku"
L. donovani fkhhgtgpvkcvkqp" htqo" rtqocuvkiqvg"
vq" cocuvkiqvg." fgoqpuvtcvgf" vjcv" 358" igpgu"
Ð"cdqwv"62'"qh" vjg" vqvcn"pwodgt"qh"fkhhgtgp-

vkcnn{" tgiwncvgf" igpgu" kfgpvkÞgf" kp" vjg" uvwf{"
Ð."ctg"vgorqtctkn{"wr"qt"fqyptgiwncvgf0"Vjwu."
kv" ku"nkmgn{"vjcv"vjg"rgtegpvcig"T. cruzi"igpgu."kp"
vjg" rtgugpv" uvwf{." jcxg" dggp" wpfgtguvkocvgf."
uwiiguvkpi" vjcv" vjg" vgorqtcn" kpxguvkicvkqpu" qh"
fkhhgtgpvkcvkqp" dgvyggp" vjg" uvcigu" ctg" korqt-
vcpv" hqt" vjg" kfgpvkÞecvkqp" qh" vctigv" igpgu" hqt"
kpvgtxgpvkqpu"*9;.:2+0"Rgtjcru"vjg"oquv"uvtkmkpi"
fkhhgtgpeg"dgvyggp"T. cruzi"cpf"qvjgt"oketqqtic-

nisms — T. brucei cpf"Leishmania"urr0"Ð"ku"vjcv"
qpn{"T. cruzi"jcu"dqvj"cp"kpvtcegnnwnct"cpf"cp"gz-
vtcegnnwnct"uvcig"kp"xgtvgdtcvg"jquvu."tgswktkpi"c"
uwduvcpvkcn"igpgvke"rncuvkekv{"vq"swkemn{"tgiwncvg"
kvu"rj{ukqnqikecn"pggfu"kp"tgurqpug"vq"uvtguu"uwej"
cu"fkhhgtgpv"gpxktqpogpvu" *:2+0"Vjg"inqdcn"uvcig/

tgiwncvgf"igpg"gzrtguukqp"fcvc"htqo"T. cruzi are 

uvknn" uqogyjcv"eqpvtqxgtukcn"fgurkvg"oketqcttc{"
fcvc"kp"ceeqtfcpeg"ykvj"vjg"mpqyp"fcvc"hqt"rtq-

vgkp"gzrtguukqp"hqt"uqog"hwpevkqpcn"itqwru"*:3/:6+0"
Pgy"uvwfkgu"qh"vgorqtcn"gzrtguukqp"fwtkpi"vjg"
rtqeguu"qh"vtcpukvkqp"dgvyggp"uvcigu"cpf"vjg"wug"
qh"pgy"TPC/Ugs"rncvhqtou"kp"c"nctigt"uecng"yknn"
gpcdng"c"oqtg"eqortgjgpukxg"wpfgtuvcpfkpi"qh"
vjg"ngxgnu"qh"tgiwncvkqp"qh"igpg"gzrtguukqp"cpf"
rquukdn{" vjg"fkueqxgt{"qh"pgy" vtcpuetkrvu."qrg-

pkpi" pgy" rquukdknkvkgu" hqt" vjg" fgxgnqrogpv" qh"
xceekpgu"cpf"ejgoqvjgtcr{"hqt"EF"*:7+0

Trypanosoma cruzi proteome analysis

Ugswgpekpi"qh" vjg"T. cruzi" igpqog"ycu" tgegpvn{"
eqorngvgf"*:8+="jqygxgt."rtqvgqoke"cpcn{uku"qh"vjg"
fkhhgtgpv" uvcigu" qh" T. cruzi" jcu" dggp" rgthqtogf."
rtqxkfkpi" korqtvcpv" gxkfgpeg"qp" vjg" uvcig/urg-

ekÞe"gzrtguukqp"qh"xctkqwu"rtqvgkpu" *:9+0"Vjgug"uvw-

fkgu" tgrtgugpv" c"wughwn" vqqn" hqt" vjg" uvwf{"qh" vjg"
inqdcn" igpg" gzrtguukqp" rcvvgtp0" Vjg" crrnkecvkqp"
qh"vjku"ogvjqf"vq"vt{rcpquqocvkfu"ku"rctvkewnctn{"
korqtvcpv." dgecwug" vjgug" qticpkuou" fq" pqv" wug"
vtcpuetkrvkqp"kpkvkcvkqp"cu"c"tgiwncvqt{"uvgr"kp"vjg"
eqpvtqn" qh" igpg" gzrtguukqp0" Ugxgtcn" uvwfkgu" jcxg"
fgoqpuvtcvgf"vjcv"kp"T. cruzi."cu"ykvj"qvjgt"vt{rc-

pquqocvkfu." vtcpuetkrvkqp" qeewtu" vjtqwij" rqn{-
ekuvtqpkeu."ykvj"trans-splicing"cpf"oqtg"tctgn{"cis-

splicing."cpf"vjcv"vjg"eqpvtqn"qh"igpg"gzrtguukqp"ku"
qxgtcnn"rgthqtogf"cv"vjg"rquv/vtcpuetkrvkqpcn"ngxgn."
ykvj"qpn{"32'"qh"igpgu"fkhhgtgpvkcnn{"gzrtguugf"cv"
vjg"vtcpuetkrvkqpcn"ngxgn"*::+0"Ugxgtcn"nkpgu"qh"gxkfgp-

eg" uwiiguv" vjcv" vtcpufwevkqp" kp" vt{rcpquqocvkfu"
rtgugpvu" korqtvcpv" fkhhgtgpegu" yjgp" eqorctgf"
ykvj"qvjgt"gwmct{qvgu0"Jqygxgt."nkvvng"ku"mpqyp"qp"
vjg"uwdlgev"*::+0"C{wd."et al. *422;+"*:;+"eqpfwevgf"c"
fgvckngf"ugctej"hqt"igpgu"qh"tkdquqocn"rtqvgkpu"kp"
vjg"T0"cruzi"igpqog"fcvcdcug"vqigvjgt"ykvj"ocuu"
urgevtqogvt{"cpcn{uku"qh"rwtkÞgf"tkdquqogu"htqo"
T. cruzi0"Vjg"tguwnvu"ujqygf"vjcv"vjg"T0"cruzi tkdq-

uqocn"rtqvgkpu"ujctg"crrtqzkocvgn{"72'"ugswgpeg"
kfgpvkv{"ykvj"{gcuvu0"Jqygxgt." uqog"T. cruzi pro-

vgkpu" ctg" nqpigt" fwg" vq" vjg" rtgugpeg" qh" xctkqwu"
P"qt"E/vgtokpcn" gzvgpukqpu."yjkej"ctg"wpkswg" vq"
vt{rcpquqocvkfu"*:;+0"
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Rtqvgqoke" cpcn{uku" jcu" rtqxgp" c" wughwn" vqqn" kp"
vjg" uvwf{" qh" T. cruzi0" Rtqvgqoke" uvwfkgu" jcxg"
dggp"wugf"vq"guvcdnkuj"eqppgevkqpu"dgvyggp"vjg"
rj{nqigpgvke"fkxgtukv{"qh"T0 cruzi"cpf"swcpvkvc-

vkxg"rcvvgtpu"qh"rtqvgkp"gzrtguukqp" *;2+0"Vjku"yc{"
ocp{"rtqvgkpu"oc{"dg"urgekÞecnn{"cuuqekcvgf"vq"
vjgkt"rj{nqigpgvke"uwdfkxkukqpu."vjwu"dgkpi"wugf"
cu"urgekÞe"dkqoctmgtu"qh"vjg"rcvjqigp"uwdurg-

cies *;2+."cpf"jgnrkpi"vq"Þpf"vjg"rquukdng"ecwugu"
hqt"vjg"enkpkecn"xctkcdknkv{"qh"vjg"fkugcug0"Nkmgykug."
rtqvgqokeu"uwrrqtvu"vjg"ugctej"hqt"rtqvgkpu"vjcv"
ctg"gzrtguugf"kp"qpn{"qpg"rjcug"qh"vjg"rcvjqigp"
nkhg."vjgtghqtg"ugtxkpi"cu"rjcug"octmgtu"cpf"cpvk-
igpu"hqt"rquukdng"xceekpgu0"Kp"hcev."gzrgtkogpvcn"
eqpfkvkqpu"hqt"uvwf{kpi"vjg"rtqvgqog"qh"vt{rq-

ocuvkiqvgu." cocuvkiqvgu" cpf" grkocuvkiqvgu" d{"
vyq/fkogpukqpcn" gngevtqrjqtgugu" *4/FG+." ygtg"
qrvkok¦gf"d{"Rcdc."et al0"*4226+"*;3+."tgxgcnkpi"vjcv"
uqog"rtqvgkpu"kpenwfgf"kp"vjg"4/FG"ocru"gzjkdkv"
ukipkÞecpv" fkhhgtgpvkcn" gzrtguukqp" dgvyggp" vjg"
vjtgg"fgxgnqrogpvcn" hqtou"qh" vjg"rctcukvg." tg-

uwnvkpi"kp"48"kfgpvkÞecvkqpu"vjcv"eqttgurqpfgf"vq"
gzrtguukqp"qh"3;"fkhhgtgpv"rtqvgkpu0"Coqpi"vjg"
rqn{rgrvkfgu"kfgpvkÞgf."vjgtg"ycu"gzrtguukqp"qh"
rtqvgkpu"v{rkecn"qh"jgcv"ujqem"*JUR."ejcrgtqpgu."
JUR"82."JUR"92."cpf"JUR";2+."gnqpicvkqp"hcevqtu."
in{eqn{vke" rcvjyc{" gp¦{ogu" *gpqncug." r{twxcvg"
mkpcug."cpf"4.5/dkqrjqurjqin{egtcvg"owvcug+"cu"
ygnn"cu"uvtwevwtcn"rtqvgkpu"*vwdwnkp+"*;3+0"

Kp" vjku" ugpug." kv" ku" gzrgevgf" cv" gcej" fgxgnqr-

ogpvcn"uvcig"qh"T. cruzi."c"urgekÞe"ugv"qh"rtqvgkpu"
tgurqpukdng"hqt"rctvkewnct"dkqnqikecn"ejctcevgtku-
vkeu" vq" dg" gzrtguugf0" Cnvjqwij" ugxgtcn" ctvkengu"
tgrqtv"vjg"swcpvkÞecvkqp"qh"T. cruzi"urgekÞe"oT-

PCu"qt"rtqvgkpu"cv"fkhhgtgpv"uvcigu"qh"kvu"nkhg"e{eng"
*;4/";7+."cp"qxgtxkgy"qh" vjg"T. cruzi"rtqvgqog"jcf"
pqv"dggp"rwdnkujgf"wpvkn" 42260" Vjg" 4/F"rqn{c-

etcokfg" ignu" hqt" vt{rqocuvkiqvgu." cocuvkiqvgu"
cpf" grkocuvkiqvgu" ujqygf" ukoknct" rtqvgkp" rtq-

Þngu."cnvjqwij"fkhhgtgpegu"kp"kpvgpukv{"qh"xctkqwu"
urqvu" jcxg" dggp" qdugtxgf0" Gcej" ign" fkurnc{gf."
qp"cxgtcig."cdqwv"722"urqvu" kp" vjg"6/9rJ"tcp-

ig0" Vjg" ignu" ygtg" eqorctgf" kp" vyq" fkhhgtgpv"
gzrgtkogpvu<" vt{rqocuvkiqvgu" xgtuwu" cocuvkiq-

vgu" cpf" grkocuvkiqvgu" xgtuwu" vt{rqocuvkiqvgu0"

Eqorctcvkxg" cpcn{uku" qh" 4/FG" ign" kocigu" htqo"
vjg"ocoocn" hqtou" ujqygf" vjcv"6:" urqvu"ygtg"
fgvgevgf"urgekÞecnn{"kp"vjg"vt{rqocuvkiqvg."yjkng"
5;"ygtg"hqwpf"qpn{"kp"cocuvkiqvgu0"Hwtvjgtoqtg."
cpqvjgt"49"urqvu"ygtg"ukipkÞecpvn{"oqtg"kpvgp-

ug" kp" vt{rqocuvkiqvgu" vjcp" kp" cocuvkiqvgu" cpf"
4;"urqvu"ujqygf"uvtqpi"gzrtguukqp"kp"cocuvkiq-

vgu0"Yjgp"vjg"4/FG"ignu"qh"vjg"kpugev"hqtou"ygtg"
eqorctgf." vt{rqocuvkiqvgu"gzjkdkvgf"32"uvcig/
urgekÞe"urqvu"cpf"66"oqtg"kpvgpug"urqvu0"Vygpv{"
urqvu"ygtg"qdugtxgf"qpn{" kp"grkocuvkiqvgu"cpf"
34"ygtg"oqtg"jkijn{"gzrtguugf"kp"vjku"hqto"vjcp"
kp"qvjgt"hqtou"*;3+0"Kp"vjku"uvwf{."eqorwvgt"cpcn{uku"
qh"vjg"vyq/fkogpukqpcn"ign"kocigu"tgxgcngf"vjcv"
most T. cruzi"rtqvgkpu"rtgugpv"eqpugtxgf"gzrtgu-
ukqp"coqpi"vjg"vjtgg"fgxgnqrogpvcn"hqtou0"Vjg-

ug"tguwnvu"uwiiguv"vjcv"vjg"fkuvkpev"ejctcevgtkuvkeu"
qh"gcej"nkhg"e{eng"hqto"qh"T. cruzi"tguwnv"htqo"vjg"
gzrtguukqp"qh"c"nkokvgf"pwodgt"qh"rtqvgkpu0"

Kp"ceeqtfcpeg"ykvj"yjcv"ycu"rtgxkqwun{"ogpvkq-

pgf."ogvce{enqigpguku"ku"c"rtqeguu"vjcv"kpenwfgf"
vjg"vtcpuhqtocvkqp"htqo"c"pqp/kphgevkxg"grkocu-
vkiqvg"hqto"vq"vjg"kphgevkxg"vt{rqocuvkiqvg"hqto"
kp" uwej"c"yc{" vjcv"T. cruzi" ceswktgu" vjg"ecrcek-
v{" vq"rgpgvtcvg" kpvq" jquv" egnnu0"Jqygxgt."ogvc-

e{enqigpguku" tgockpu" rqqtn{" wpfgtuvqqf" cv" vjg"
oqngewnct" ngxgn0" Kv" ku"mpqyp"vjcv"vjku"rjgpqog-

pqp"kpxqnxgu"vjg"fkhhgtgpvkcn"gzrtguukqp"qh"igpgu"
cuuqekcvgf"ykvj"vjg"ceswkukvkqp"qh"xktwngpeg"*;7/;9+0"
Oqtgqxgt."ogvce{enqigpguku" ecp" dg" kpfwegf" kp"
xkvtq."uq"vjcv"egnnu"kp"xctkqwu"uvcigu"qh"vjku"rtqeguu"
ecp"dg"eqnngevgf"cpf"vjgkt"dkqnqikecn"rtqrgtvkgu"
cpf"igpg"gzrtguukqp"rtqfwevu"uvwfkgf"*;:.;;+0"

Vjg"ogvce{enke"vt{rqocuvkiqvg"hqtou"ctg"wuwcnn{"
kpxqnxgf"kp"vjg"guvcdnkujogpv"qh"kphgevkqp"kp"vjg"
xgtvgdtcvg"jquv0"Uvwfkgu"qh"vjg"oqngewnct"ogejc-

pkuou"qh" kpxcukqp" ngf" vq" vjg" kfgpvkÞecvkqp"qh" c"
pwodgt"qh"rtqvgkp"oqngewngu"kpxqnxgf"kp"rctcuk-
vg/jquv"egnn"kpvgtcevkqpu"*322+"cpf"kpkvkcvkqp"ukipcnu"
vjcv"hceknkvcvg"T. cruzi"gpvt{"vq"egnnu"*323+0"Jqygxgt."
vjgtg" ku" uvknn" c" nkokvgf"wpfgtuvcpfkpi"qh" vjg" kp-

hgevkqp"rtqeguu."cpf"hwtvjgt"uvwfkgu"ctg"pggfgf"
vq"ejctcevgtk¦g"vjg"eqorngvg"itqwr"qh"rtqvgkpu"
cpf"oqngewnct" kpvgtcevkqpu" xkvcn" vq" kvu" uweeguu0"
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Ceeqtfkpin{."kfgpvkÞecvkqp"qh"vjg"rgrvkfg"rtqfw-

egf"d{"ogvce{enke"vt{rqocuvkiqvgu"oc{"dtqcfgp"
vjg"wpfgtuvcpfkpi"qh"vjg"kphgevkqp"rtqeguu"cpf"
cnuq"cnnqy"hqt"vjg"fguetkrvkqp"qh"vjg"dkqejgokecn"
rcvjyc{u"kpxqnxgf"kp"vjku"rjcug."ngcfkpi"vq"vjg"
kfgpvkÞecvkqp"qh"vctigv"rtqvgkpu"hqt"ftwiu"cpf1qt"
vjg"fgukip"qh"c"xceekpg" *324+0"Kpfggf"vjg"rtqvgq-

oke"uvwf{"qh"vjg"ogvce{enqigpguku"rtqeguu."rgt-
hqtogf"d{"Rctqfk/Vcnkeg."et al. *4229+" *324+."itqw-

rgf"rtqvgkpu"kpvq"hwpevkqpcn"ecvgiqtkgu"cnnqykpi"
hqt" vjg"qdugtxcvkqp" vjcv" crrtqzkocvgn{" 55'"qh"
vjg"fgvgevgf"rtqvgkpu"ygtg"eqppgevgf"vq"xctkqwu"
ogvcdqnke" cevkxkvkgu." cpf" vjcv" vjg"ockp" rtqvgkp"
encuugu" ygtg" tgncvgf" vq" gngevtqp" vtcpurqtv" cpf"
cpvkqzkfcpv" tgurqpugu" *38'+." dkqu{pvjguku." ec-

vcdqnkuo." cpf" rtqvgqn{uku" rtqvgkpu" *38'+." cpf"
qticpk¦cvkqp" qh" vjg" e{vqumgngvqp" cpf" àcig-

nnwo" *34'+0" Qvjgt" encuugu" kfgpvkÞgf" kpenwfgf"
j{rqvjgvkecn" rtqvgkpu" *36'+" cpf" qvjgt" rgrvkfg"
uwej" cu" cfgp{ncvg" mkpcug." ecnoqfwnkp" cpf" vjg"
uwthceg"in{eqrtqvgkp"IR;2"*uwoogf"vq";'+0"Vjg"
xctkqwu"rtqvgkpu"fgvgevgf"ygtg"cvvtkdwvgf"vq"fk-
hhgtgpv" egnnwnct" eqorctvogpvu<" vjg" e{vqrncuo."
pwengwu." okvqejqpftkc." gpfqrncuoke" tgvkewnwo."
in{equuqog."cpf"egnn"uwthceg"*324+0"Vjg"gzrtguukqp"
rtqÞng"qh"gcej"rtqvgkp"kfgpvkÞgf"kp"vjg"4F"ign"qh"
ogvce{enke" vt{rqocuvkiqvgu" fwtkpi" ogvce{enq-

igpguku."ycu"cpcn{¦gf"d{"rtgrctkpi"vqvcn"rtqvgkp"
gzvtcevu"htqo"Þxg"ugngevgf"uvcigu<"grkocuvkiqvgu."
pwvtkvkqpcnn{"uvtguugf"grkocuvkiqvgu."fkhhgtgpvkc-

vkpi"*cfjgtkpi+"grkocuvkiqvgu"*5"cpf"46"j+."cpf"
hwnn{" fkhhgtgpvkcvgf"ogvce{enke" vt{rqocuvkiqvgu0"
Vjg"rtqvgkpu"ygtg"encuukÞgf"kp"vjtgg"itqwru"ce-
eqtfkpi" vq"oczkowo"gzrtguukqp" ngxgn0" Rtqvgkpu"
uwej"cu"ceqpkvcug."vkqn/vtcpuhgtcug."gpqncug."inw-

vcocvg"fgj{ftqz{igpcug"Ð"yjkej"ctg"cuuqekc-

vgf"ykvj"tgurqpugu"vq"fkhhgtgpv"v{rgu"qh"uvtguu"Ð"
jcf" jkijgt" gzrtguukqp" coqpi" vjg" pwvtkvkqpcnn{"
uvtguugf"rctcukvgu="vjg"ugeqpf"itqwr"eqpukuvu"qh"
rtqvgkpu"vjcv"fkurnc{gf"oczkowo"gzrtguukqp"cv"
fkhhgtgpvkcvkqp"chvgt"46j="yjkng"vjg"vjktf"itqwr"qh"
rtqvgkpu"ycu"oqtg"uvtqpin{"gzrtguugf"kp"vjg"og-

vce{enke" hqto0"C"jkij"pwodgt"qh"┛"g"h/vwdwnkpu"
dgnqpikpi"vq"vjku"itqwr"ctg"cnuq"gzrtguugf"*324+0"

Rtqvgqoke"cpcn{uku"jcu"cnuq"dggp"rtqrqugf"cu"cp"
korqtvcpv"uvgr"kp"vjg"fgxgnqrogpv"qh"cnvgtpcvk-
xg" vt{rcpqekfg" ftwiu" *325.326+0" Kp" vjg" cdugpeg" qh"
ghhgevkxg"xceekpgu."vjg"eqpvtqn"qh"jwocp"fkugcugu"
ecwugf"d{"vt{rcpquqogu"tgnkgu"jgcxkn{"qp"ejg-

oqvjgtcr{" vtgcvogpvu0" Vjg" ewttgpv" vtgcvogpv"
hqt"Ejcicu"fkugcug"ku"dcugf"qp"vjg"cfokpkuvtc-

vkqp"qh"dgp¦qpkfc¦qng"cpf"pkhwtvkoqz."yjkej"ctg"
ghhgevkxg"cickpuv"cewvg" kphgevkqpu."dwv" vjgkt"wug"
cpf" ghÞece{" kp" vjg" ejtqpke" rjcug" tgockp" eqp-

vtqxgtukcn."dgukfgu"jcxkpi"ukipkÞecpv"ukfg"ghhgevu"
yjkej"ocmg"vtgcvogpv"oqtg"fkhÞewnv"*327."328+0"Fwg"
rtkoctkn{" vq" vjg" ukfg" ghhgevu" cpf" nqy" ngxgnu" qh"
crrctgpv"ewtg"*329+."gurgekcnn{"kp"vjg"ejtqpke"rjc-

ug"yjgtg"oquv"ecugu"ctg"fkcipqugf"*328+."vjg"pggf"
hqt"fgxgnqrogpv"qh"pgy"ftwiu"hqt"vjg"vtgcvogpv"
qh"vjku"fkugcug"tgockpu"wtigpv0"Vjg"oquv"tgegpv"
uvwf{"uggmkpi"vq"kfgpvkh{"vjg"rtqvgkpu"kpxqnxgf"kp"
vjg"vt{rcpqekfcn"cevkxkv{"qh"pgy"eqorqwpfu"ycu"
rgthqtogf"d{"Ogppc/Dcttgvq."et al. *4232+" *32:+0"
Vjg" pcrjvjqkokfc¦qngu" vguvgf" kp" grkocuvkiq-

vgu" kpvgthgtg"ykvj"ownvkrng"ogejcpkuou"uwej"cu"
tgfqz"ogvcdqnkuo."gpgti{"rtqfwevkqp."gtiquvg-

tqn"dkqu{pvjguku."e{vqumgngvqp"cuugodn{."rtqvgkp"
ogvcdqnkuo" cpf" dkqu{pvjguku." cpf" ejcrgtqpg"
oqfwncvkqp0"Vjgug"uwduvcpegu"kpfweg"cp"kodc-

ncpeg"kp"etkvkecn"rcvjyc{u"qh"vjg"rctcukvg."ngcfkpi"
vq"nquu"qh"ogvcdqnke"jqogquvcuku"cpf"vjg"fgcvj"
of T. cruzi0"Vjwu."rtqvgqoke"crrtqcejgu"eqwrngf"
ykvj"vjg"fgxgnqrogpv"qh"pgy"jkij/ecrcekv{"vg-

ejpqnqikgu" jcxg"dggp" ujqyp" vq"dg" kpvgtguvkpi"
ogvjqfu" hqt" vjg"fkueqxgt{"qh"iqqf" vctigvu" hqt"
ejgoqvjgtcr{0"

Final considerations

Vjgtg" ku" uvknn" pq" ghhgevkxg" vtgcvogpv" qt" xceekpg"
cickpuv" T. cruzi" kphgevkqp" cpf" vjg" eqpugswgpv"
Ejcicu"fkugcug0"Vjg"ejctcevgtk¦cvkqp"qh"vjg" nkhg"
e{eng"hqtou"qh"T. cruzi."vjgkt"vtcpuhqtocvkqpu"fw-

tkpi" uvcig" ejcpigu." uwdrtqvgqogu" cpf" rquv/
vtcpufwevkqpcn"ejcpigu"igpgtcvg"c"dqf{"qh"fcvc"
vjcv"jgnru" kp" vjg"wpfgtuvcpfkpi"qh" vjg"dkqnqi{"
qh"vjg"rctcukvg."kfgpvkÞecvkqp"qh"vjg"rtqvgkpu"kp-

xqnxgf"kp"oqvknkv{."xkcdknkv{."cpf"kphgevkxkv{"qh"vjg"
rctcukvgu." cu" ygnn" cu" vjg" rctcukvg/jquv" kpvgtce-
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vkqpu0"Kv"ku"guugpvkcn"vjcv"pgy"cpf"oqtg"oqfgtp"
ogvjqfu"qh"htcevkqpkpi."oqtg"rqygthwn"ogvjqfu"
qh"swcpvkÞecvkqp"dg"cxckncdng"cpf" vjcv" kp" uknkeq"
cpcn{uku"ecp"dg" kortqxgf"vq"cpcn{¦g" vjg"rgew-

nkctkvkgu"qh"pqv"qpn{"vjku"dwv"cnuq"qvjgt"kphgevkqwu"
cigpvu0" Vjg" tgegpv" fkueqxgt{" qh" T. cruzi mito-

ejqpftkcn"FPC"cpf"kvu"kpvgitcvkqp"ykvj"vjg"xgt-
vgdtcvg"jquv"igpqog"*32;.332+"cffu"pgy"ngxgnu"
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