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Resumen
Gn"oqpqhquhcvq"fg"cfgpqukpc"e‡enkeq"*CORe+"kpfweg"nc"cevkxcek„p"fg"nc"rtqvg‡pc"ekpcuc"C."nc"ewcn"tgiwnc"pgicvkxcogpvg"nc"cevkxcek„p."nc"rtqnkhgtcek„p"
egnwnct"{"nc"rtqfweek„p"fg"KN/4."gp"efinwncu"V0"Gp"efinwncu"kphgevcfcu"eqp"gn"xktwu"fg"kpowpqfgÞekgpekc"jwocpc."gn"oqpqhquhcvq"fg"cfgpqukpc"e‡enkeq"
uwrtkog"nc"cevkxkfcf"fg"vtcpuetkrek„p"fgn"rtqoqvqt"fgn"xktwu"{"gn"rcuq"fgn"CFP"xktcn"fgn"ekvqrncuoc"cn"p¿engq0"Gn"kpetgogpvq"fgn"oqpqhquhcvq"fg"
cfgpqukpc"e‡enkeq"ogfkcfq"rqt"efinwncu"V"tgiwncfqtcu"EF6-."gorngcpfq"nc"kp{geek„p"fg"guvc"oqnfiewnc"gp"efinwncu"dncpeq"c"vtcxfiu"fg"ncu"wpkqpgu"eq-

owpkecpvgu q"gorngcpfq"gn"glg"EF5;/EF95"rctc"igpgtct"cfgpqukpc"gu"wvknk¦cfq"rctc"uwrtkokt"qvtcu"rqdncekqpgu"egnwnctgu0"
Gp"guvc"tgxkuk„p"ug"rtqrqpg"swg"nc"oqfwncek„p"fgn"oqpqhquhcvq"fg"cfgpqukpc"e‡enkeq"rqt" ncu"efinwncu"V"tgiwncfqtcu"EF6-"rqft‡c"vgpgt"wp"rcrgn"
fwcn"fwtcpvg"nc"gxqnwek„p"fg"nc"kphgeek„p"rqt"gn"xktwu"fg"kpowpqfgÞekgpekc"jwocpc0"Uw"rcrgn"dgpfiÞeq"ug"egpvtct‡c"rtkpekrcnogpvg"gp"gn"eqpvtqn"fg"
nc"tgrnkecek„p"xktcn"{"hcevqtgu"fg"vtcpuetkrek„p."q"gxkvcpfq"nc"kphgeek„p"fg"pwgxcu"efinwncu"dncpeq"rqt"fkuokpwek„p"gp"nc"gzrtguk„p"fg"nqu"tgegrvqtgu"
xktcngu0"Rctcf„lkecogpvg."nc"ugiwpfc"rqukdknkfcf"gu"swg"gn"cwogpvq"fgn"oqpqhquhcvq"fg"cfgpqukpc"e‡enkeq"rqft‡c"vgpgt"wp"rcrgn"rgtlwfkekcn."fgdkfq"
cn"ghgevq"pgicvkxq"uqdtg"nc"rtqnkhgtcek„p."cevkxcek„p."tgurwguvc"ekvqv„zkec"{"gp"nc"rtqfweek„p"fg"ekvqekpcu"swg"ug"qdugtxc"fwtcpvg"nc"kphgeek„p"xktcn0
Palabras clave: COR"e‡enkeq."XKJ."efinwncu"V."tgrnkecek„p"xktcn."wpkqpgu"eqowpkecpvgu."cfgpqukpc0

Abstract
E{enke"cfgpqukpg"oqpqrjqurjcvg"kpfwegu"vjg"cevkxcvkqp"qh"rtqvgkp"mkpcug"C."yjkej"pgicvkxgn{"tgiwncvgu"cevkxcvkqp."rtqnkhgtcvkqp"cpf"KN/4"rtqfwevkqp"kp"
V"egnnu0"Kp"egnnu"kphgevgf"ykvj"jwocp"koowpqfgÞekgpe{"xktwu."e{enke"cfgpqukpg"oqpqrjqurjcvg"uwrrtguugu"vjg"vtcpuetkrvkqpcn"cevkxkv{"qh"nqpi"vgtokpcn"
tgrgcvu"cpf"vjg"coqwpv"qh"xktcn"FPC"htqo"vjg"e{vqrncuo"vq"vjg"pwengwu0"Vjg"kpetgcug"kp"e{enke"cfgpqukpg"oqpqrjqurjcvg"ogfkcvgf"d{"EF6-"tgiwnc-

vqt{"V"egnnu."wukpi"gkvjgt"vjg"kpàwz"qh"vjku"oqngewng"kp"vctigv"egnnu"vjtqwij"vjg"ICR"lwpevkqpu"qt"d{"EF5;/EF95"vq"igpgtcvg"cfgpqukpg."ku"wugf"d{"EF6-"
tgiwncvqt{"V"egnnu"vq"uwrrtguu"qvjgt"egnn"rqrwncvkqpu0"Kp"vjku"tgxkgy."yg"uwiiguv"vjcv"oqfwncvkqp"qh"e{enke"cfgpqukpg"oqpqrjqurjcvg"d{"EF6-"tgiwnc-

vqt{"V"egnnu"oc{"jcxg"c"fwcn"tqng"fwtkpi"vjg"gxqnwvkqp"qh"jwocp"koowpqfgÞekgpe{"xktwu"kphgevkqp0"Vjg"dgpgÞekcn"tqng"yqwnf"dg"ockpn{"hqewugf"qp"vjg"
eqpvtqn"qh"xktcn"tgrnkecvkqp"cpf"vtcpuetkrvkqp"hcevqtu"vq"tgrnkecvg"vjg"xktwu."cpf1qt"rtgxgpvkpi"vjg"kphgevkqp"qh"pgy"vctigv"egnnu."fgetgcukpi"vjg"gzrtguukqp"
qh"vjg"xktcn"eq/tgegrvqtu0"Rctcfqzkecnn{"vq"vjku"dgpgÞekcn"tqng."vjg"ugeqpf"rquukdknkv{"ku"vjcv"kpetgcugf"e{enke"cfgpqukpg"oqpqrjqurjcvg"eqwnf"jcxg"c"
fgvtkogpvcn"tqng."fwg"vq"vjg"pgicvkxg"ghhgev"qp"rtqnkhgtcvkqp."cevkxcvkqp."e{vqvqzke"tgurqpug"cpf"e{vqmkpg"rtqfwevkqp."yjkej"qeewtu"fwtkpi"xktcn"kphgevkqp0
Key words: E{enke"COR."JKX."V"egnnu."xktwu"tgrnkecvkqp."Icr"lwpevkqpu."cfgpqukpg0"

Introducción

Gn"oqpqhquhcvq"fg"cfgpqukpc"e‡enkeq"*CORe+"gu"wp"
ugiwpfq"ogpuclgtq"kpxqnwetcfq"gp"nc"cevkxkfcf"
fg"vtcpuetkrek„p"fg"igpgu"swg"ogfkcp"nc"rtqitg-

uk„p"fgn"ekenq"egnwnct."fkxgtucu"tgurwguvcu"egnwnc-

tgu"{"ncu"tgurwguvcu"kpowpkvctkcu"kppcvc"{"cfcr-

vcvkxc0"Guvc"oqnfiewnc"rwgfg"tgiwnct"nc"cevkxkfcf"
hwpekqpcn"fg"efinwncu"V" tgiwncfqtcu"EF6-Hqzr5-"

*Vtgi+."V"eqpxgpekqpcngu"EF6-Hqzr5- *Veqp+"{"fg"
efinwncu"rtgugpvcfqtcu"fg"cpv‡igpq"*3.4+0"C"fkhgtgp-

ekc"fg"ncu"efinwncu"Veqp."ncu"Vtgi"EF6-"vkgpgp"wp"
rcrgn"etwekcn"gp"nc"uwrtguk„p"fg"nc"tgurwguvc"kp-

owpkvctkc."eqpvtqncpfq"nc"tgurwguvc"kpàcocvqtkc"
gzcegtdcfc."nqu"rtqeguqu"cwvqkpowpkvctkqu"{"ncu"
tgurwguvcu"cnfitikecu"*5+0
 

Gp" cniwpqu" guvwfkqu" ug" jc" tgucnvcfq" nc" korqt-
vcpekc"fgn"CORe"gp"ncu"cnvgtcekqpgu"kpowpkvctkcu"
cuqekcfcu"c"nc"kphgeek„p"rqt"gn"xktwu"fg"nc"kpow-

pqfgÞekgpekc"jwocpc" *XKJ+" *6/8+."rctvkewnctogp-

vg."rqt"ugt"wpq"fg"nqu"ogecpkuoqu"fg"uwrtguk„p"
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fg"ncu"Vtgi"*4.6+0"Kiwcnogpvg."ug"jc"rquvwncfq"swg"
ogfkcpvg" nc" cevkxcek„p" fg" nc" x‡c" fgn" CORe" ug"
rwgfgp"eqpvtqnct"nqu"rtqeguqu"fg"kphgeek„p"{"tg-

rnkecek„p"fgn"xktwu"*9.:+0"

Nc" kphgeek„p" eqp" gn" XKJ" ug" ectcevgtk¦c" rqt" gn"
fgucttqnnq" rtqitgukxq" fg" wpc" kpowpqfgÞekgp-

ekc" swg" eqortqogvg" nc" kpowpkfcf" kppcvc" {" nc"
cfcrvcvkxc0"Guvcu"cnvgtcekqpgu"hwpekqpcngu"kpenw-

{gp"fkuokpwek„p"gp" nc"rtqfweek„p"fg"ekvqekpcu."
rtqnkhgtcek„p"fg"efinwncu"V"{"fkuokpwek„p"fg"nc"ek-
vqvqzkekfcf"fg"efinwncu"V"EF:-."cu‡"eqoq"wpc"fku-
okpwek„p"gp"nc"ocfwtcek„p"{"rtqfweek„p"fg"kp-

vgtngwekpc"34"*KN/34+"rqt"efinwncu"fgpft‡vkecu"*;.32+0"
Ncu" cnvgtcekqpgu" ug" jcp" cuqekcfq" eqp" ecodkqu"
ewcpvkvcvkxqu"{"hwpekqpcngu"fg"ncu"efinwncu"V"EF6-."
eqp" nc" uwrtguk„p"ogfkcfc"rqt" ncu"Vtgi"EF6-." {"
eqp"nc"gzrtguk„p"fg"oqnfiewncu"kpjkdkvqtkcu"gp"fk-
hgtgpvgu"uwdrqdncekqpgu"egnwnctgu0

Gp" guvc" tgxkuk„p" ug" fguetkdgp" nqu" curgevqu" tg-

ncekqpcfqu"eqp"gn"wuq"fgn"CORe"rqt"ncu"efinwncu"
Vtgi"EF6-." eqoq"ogecpkuoq"fg"tgiwncek„p" kp-

owpkvctkc."{"gn"ghgevq"fgn"CORe"gp"nc"oqfwncek„p"
fg"nc"kphgeek„p/tgrnkecek„p"fgn"XKJ0"Rctc"gn"fguc-

ttqnnq"fg"guvc"tgxkuk„p."ug"dwue„"gp"ncu"dcug"fg"
fcvqu"Rwdogf."eqodkpcpfq"nqu"vfitokpqu<"JKX/3"
cpf" cAMP, regulatoryTcells and GAP junctions, 

CD39, adenosine.

Vía de señalización del AMPc

Nqu" pkxgngu" fg"CORe" kpvtcegnwnct" uqp" eqpvtqnc-

fqu"rqt"fqu"itwrqu"fg"gp¦kocu."nc"cfgpknekencuc."
swg"ug"gpewgpvtc"gp"uw"oc{qt‡c"wpkfc"c"nc"ectc"
kpvgtpc"fg" nc"ogodtcpc"egnwnct."swg"wuc"gn" vtk-
hquhcvq"fg"cfgpqukpc"*CVR+"eqoq"uwuvtcvq"rctc"
rtqfwekt"CORe."{"rqt"ncu"hquhqfkguvgtcucu."wdkec-

fcu"gp"fkhgtgpvgu"eqorctvkokgpvqu"uwdegnwnctgu."
swg"jkftqnk¦cp"gn"CORe"jcekc"uw"hqtoc"kpcevkxc."
eqpqekfc" eqoq" cfgpqukpc" 7b/oqpqhquhcvq" *33+0"
Gp"efinwncu"fg"oco‡hgtqu."ug"jcp"tgrqtvcfq"jcuvc"
gn"oqogpvq"32"fkhgtgpvgu"kuqhqtocu"fg"nc"hcoknkc"
fg"gp¦kocu"fg"nc"cfgpknekencuc"*CE3/CE32+."{"33."
rctc"nc"hquhqfkguvgtcuc"*RFG3/RFG33+"*34/37+0

Gn"kpetgogpvq"fgn"CORe"kpfweg"nc"cevkxcek„p"fg"
nc"rtqvg‡pc"ekpcuc"C."nc"ewcn"tgiwnc"nc"cevkxcek„p"
fg"ncu"efinwncu"V"{"nc"vtcpuetkrek„p"fg"nqu"igpgu"kp-

xqnwetcfqu"gp"nc"rtqitguk„p"fgn"ekenq"egnwnct."ncu"
x‡cu"inweqn‡vkecu"{"ncu"nkrqn‡vkecu" *38+0"Nc"wpk„p"fgn"
CORe"c"nc"uwdwpkfcf"tgiwncfqtc"fg"nc"rtqvg‡pc"
ekpcuc"C"kpfweg"uw"cevkxcek„p"cn"nkdgtct"nc"uwdw-

pkfcf" ecvcn‡vkec=" gp" nc" ectc" kpvgtpc"fg" nc"ogo-

dtcpc"egnwnct." nc" hquhqtkncek„p"fg" vktqukpc"ekpcuc"
E/src" *Eum+"rqt"nc"rtqvg‡pc"ekpcuc"C"kpetgogpvc"
uw" cevkxkfcf=" rquvgtkqtogpvg." nc" Eum" hquhqtknc" g"
kpcevkxc"c" nc" vktqukpc" ekpcuc"gurge‡Þec"fg" nkphq-

ekvqu"*Nem+."rtqvg‡pc"korqtvcpvg"gp"nc"cevkxcek„p"
rtqzkocn"fgn"tgegrvqt"fg"efinwncu"V"*39+0"Fkhgtgpvgu"
x‡cu" fg" ug‚cnk¦cek„p" rwgfgp" ugt" tgiwncfcu" rqt"
nc"cevkxkfcf"fg"nc"rtqvg‡pc"ekpcuc"C="nc"rtqvg‡pc"
wpkfqtc"fg"nqu"gngogpvqu"fg"tgurwguvc"cn"CORe"
*ETGD+"gu"hquhqtkncfc"rqt"guvc"ekpcuc"gp"nc"ugtk-
pc"355." nq"ewcn"dnqswgc" nc" hqtocek„p"fgn"eqo-

rnglq"eqp"gn"eqcevkxcfqt"fg"wpk„p"c"EUM"*EDR+"{"
nc"wpk„p"c"nqu"gngogpvqu"fg"tgurwguvc"cn"CORe"
*ETG+" *3:+."nqu"ewcngu"rwgfgp"ugt"gpeqpvtcfqu"gp"
igpgu"swg"eqfkÞecp"rqt"gn"tgegrvqt"fg"efinwncu"V"
q"gp"qvtqu"igpgu" kpxqnwetcfqu"gp" nc"cevkxcek„p"
fg"nc"efinwncu"V" *3;+0"Cfgoƒu."nc"rtqvg‡pc"ekpcuc"C"
tgiwnc"nc"cevkxkfcf"fgn"hcevqt"pwengct"fg"efinwncu"
V" cevkxcfcu0" Ewcpfq" guvc" rtqvg‡pc" gu" hquhqtknc-

fc"rqt"nc"rtqvg‡pc"ekpcuc"C."etgc"ukvkqu"fg"wpk„p"
rctc" qvtq" rtqvg‡pc" nncocfc" 36/5/5" *itwrq" fg"
rtqvg‡pcu" fkofitkecu" cnvcogpvg" eqpugtxcfcu+=" nc"
hqtocek„p"fg"guvg"pwgxq"eqornglq"fkuokpw{g"nc"
cevkxkfcf"fg"vtcpuetkrek„p"fgn"hcevqt"pwengct"fg"
efinwncu"V"cevkxcfcu"*42+0

Gp"guvcfq" tgrquq."gn"PH/┡D"ug"gpewgpvtc"gp"gn"
ekvqrncuoc"fg"nc"efinwnc"ceqrncfq"c"uw"kpjkdkfqt"
K┡D."swg"rtgxkgpg"uw"vtcpunqecek„p"cn"p¿engq0"Fw-

tcpvg" nc" cevkxcek„p" egnwnct." gn" K┡D" gu" hquhqtkncfq"
rqt"wpc"ekpcuc"fg"KMD."nq"ewcn"kpfweg"nc"ugrctc-

ek„p"fgn"eqornglq"PH/┡D1K┡D"*43+0"Rqt"gn"eqpvtctkq."
ewcpfq" nc" rtqvg‡pc" ekpcuc" C" gu" hquhqtkncfc." uw"
uwdwpkfcf"ecvcn‡vkec"*RMC/E+"ug"wpg"c"guvg"eqo-

rnglq"PH/┡D1K┡D."guvcdknk¦ƒpfqnq"{"ocpvgpkgpfq"
gn"eqornglq"kpcevkxq"*43+0"
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Qvtqu"dncpequ"fg"hquhqtkncek„p"fg"nc"rtqvg‡pc"ek-
pcuc"C"uqp"ncu"rtqvg‡pcu"Tch/3."Tcu."Ogm"{"JgRVR"
fg" nc" x‡c" fg" ncu"OCRM" ekpcucu." {" fg" RNE/h3 o 

RNE/┛."gp"nc"x‡c"fgn"hquhcvkfkn/kpqukvqn"*39.43+0"

Gp" tguwogp." guvq" uwikgtg" swg" nc" ug‚cnk¦cek„p"
kpfwekfc" rqt" nc" rtqvg‡pc" ekpcuc" C" dnqswgc" ncu"
kpvgtceekqpgu"gpvtg"rtqvg‡pcu"{" nc"cevkxkfcf"gp-

¦koƒvkec"fg"fkhgtgpvgu"ekpcucu0"Gpvtg"nqu"uwuvtc-

vqu" fg" nc" rtqvg‡pc" ekpcuc" C" kpxqnwetcfqu" gp" nc"
cevkxcek„p" kpowpkvctkc." ug" kpenw{gp" oqnfiewncu"
vgortcpcu"fg"nc"cevkxcek„p"egnwnct."vctf‡cu"eqoq"
hcevqtgu" fg" vtcpuetkrek„p" {." cfgoƒu."okgodtqu"
fg"ncu"OCRM"ekpcucu"{"hquhqnkrcucu0"

Cwpswg"gn"rtkpekrcn"dncpeq"fgn"CORe"gu"nc"rtq-

vg‡pc"ekpcuc"C." vcodkfip"ug"jc"fgoquvtcfq"swg"
cevkxc"fktgevcogpvg"c"nc"rtqvg‡pc"kpvgtecodkcfq-

tc"cevkxcfc"rqt"CORe" *GRCE/3"{"4+0" Guvc" x‡c"gu"
kpfgrgpfkgpvg"fg" nc"rtqvg‡pc"ekpcuc"C"{"tgiwnc"
nc"cevkxcek„p"fg"wpc"IVRcuc" nncocfc"Tcr/3  *44+0"
Guvc"ug"jc"cuqekcfq"cn"ocpvgpkokgpvq"fg"nc"cpgt-
ikc"fg"ncu"efinwncu"V"{"c"nc"tgiwncek„p"pgicvkxc"fg"
igpgu"fg"ekvqekpcu."oqnfiewncu"eqguvkowncfqtcu"{"
tgegrvqtgu"fg"swkokqekpcu"*44.45+0

Diferencias metabólicas que definen los 

niveles de AMPc en células Treg CD4+ y 

células Tcon

Ncu"Vtgi"uqp"wpc"uwdrqdncek„p"fg"efinwncu"V"EF6- 

ectcevgtk¦cfcu"rqt"ugt"rqvgpvgu"kpjkdkfqtgu"fg"nc"
cevkxcek„p"{"gzrcpuk„p"fg"qvtcu"uwdrqdncekqpgu"
egnwnctgu."vcpvq"in vitro como in vivo0"Ncu"efinwncu"
Vtgi"EF6-."cfgoƒu"fg"tgswgtkt"fgn"guv‡ownq"fgn"
tgegrvqt" fg" efinwncu" V." uqp" fgrgpfkgpvgu" fg" nc"
x‡c"fg"ug‚cnk¦cek„p"kpfwekfc"rqt"nc"KN/4"rctc"uw"
fgucttqnnq." gzrcpuk„p" {" hwpek„p" gp" nc" rgtkhgtkc0"
Enƒukecogpvg." guvcu" efinwncu" ug" kfgpvkÞecp" rqt"
nc"cwugpekc"q"dclc"gzrtguk„p"fgn"tgegrvqt"fg" nc"
KN/9" *EF349+." rqt" nc" gzrtguk„p" q" cnvc" fgpukfcf"
fg"nc"ecfgpc"cnhc"fgn"tgegrvqt"fg"nc"KN/4"*EF47+"
{"gn"hcevqt"fg"vtcpuetkrek„p"Hqzr5"*EF6-EF349/1

NqyEF47-1JkHqzr5-+*46+0" Ncu" efinwncu" Vtgi" EF6- se 

encukÞecp"gp"Vtgi"pcvwtcngu."uk"ug"qtkikpcp"fktge-

vcogpvg"gp"gn"vkoq."q"Vtgi"kpfwekfcu."uk"ug"qtkik-
pcp"gp"nc"rgtkhgtkc"c"rctvkt"fg"eqpxgtuk„p"fg"wpc"
efinwnc"Veqp" *47+0"Cfgoƒu."guvcu"efinwncu"Vtgi"rwg-

fgp"gzrtguct"qvtcu"oqnfiewncu."eqoq"gn"cpv‡igpq"
6"fgn"nkphqekvq"V"ekvqv„zkeq"*EVNC/6+"{"gn"receptor 

fgn"hcevqt"fg"pgetquku"vwoqtcn"inducido por glu-

cocorticoides *IKVT+." nqu" ewcngu"guvƒp"cuqekcfqu"
c" uw"cevkxkfcf"uwrtguqtc" *47.48+0" Rqt" uw" ncfq."wpc"
efinwnc"Veqp"EF6-"q"EF:-"ug"ectcevgtk¦c"rqt"nc"cw-

ugpekc"fg"gzrtguk„p"fg"Hqzr5"{"rqt"uw"ecrcekfcf"
rctc"nngxct"c"ecdq"hwpekqpgu"ghgevqtcu0
 

C" fkhgtgpekc" fg" ncu" Veqp." ncu" efinwncu" Vtgi"
EF6-eqpvkgpgp"itcpfgu"ecpvkfcfgu"fg"CORe" *4+"

*Þiwtc"4+." nq"ewcn"ug"rwgfg"gzrnkect"rqt" nc"cnvc"
gzrtguk„p." 72" xgegu"oƒu." fg" nc" cfgpknekencuc" ;"
*CE;+" *49+0"Cfgoƒu."ug"jc"qdugtxcfq"swg"nc"cnvc"
gzrtguk„p"fgn"EF47"gp"ncu"efinwncu"Vtgi"EF6-."nq"
ewcn"ngu"eqpÞgtg"wpc"xgpvclc"eqorgvkvkxc"rqt"nc"
KN/4"eqp"tgurgevq"c"ncu"Veqp" *4:+."hcxqtgeg"nc"ce-
vkxcek„p"fg" nc"cfgpknekencuc"9"{" nc"cewowncek„p"
fg"CORe"*4;+="guvc"gzrtguk„p"fkhgtgpekcn"fgn"EF47"
{" ncu"cfgpknekencucu"gp" ncu"efinwncu"Vtgi"EF6- es 

eqpvtqncfc"rqt"gn"Hqzr50"Gp"eqpvtcuvg"eqp"guvg"
ghgevq"cpcd„nkeq."ncu"Vtgi"EF6-"vkgpgp"wpc"dclc"
vcuc" fg" fgitcfcek„p" fgn" CORe." fgdkfq" c" swg"
ug"jc"qdugtxcfq"swg"gp"guvc"uwdrqdncek„p"eg-

nwnct" nc"gzrtguk„p"fg" nc"gp¦koc" hquhqfkguvgtcuc"
5d" guvƒ" fkuokpwkfc" *Þiwtc" 3+" *52.53+0" Jcnnc¦iqu"
tgekgpvgu"fgowguvtcp"swg" nc" eqpegpvtcek„p"fg"
CORe"gu"eqpvtqncfc"rqt"gn"okT/364/5r."wp"ok-
etqCTP"swg"tgiwnc"nc"cevkxkfcf"fg"vtcpuetkrek„p"
fgn"Hqzr5"{."rqt"gpfg."nc"gzrtguk„p"fg"nc"cfgpk-
nekencuc=" gp" ncu" efinwncu" Veqp." gn"okT/364/5r" kp-

jkdg"nc"rtqfweek„p"fg"cfgpknekencuc";."okgpvtcu"
swg"gp"ncu"Vtgi"EF6-"guvg"ghgevq"pq"ug"qdugtxc."
fgdkfq" c"swg"gn" hcevqt"fg" vtcpuetkrek„p" Hqzr5"
tgiwnc"pgicvkxcogpvg"nc"gzrtguk„p"fg"okT/364/
5r"{"ocpvkgpg"cevkxc"nc"x‡c"CE;1CORe"*49+0"Guvqu"
fcvqu"uwikgtgp"swg"nc"itcp"cevkxkfcf"cpcd„nkec"
ogfkcfc"rqt"nc"cfgpknekencuc"eqp"nc"ogpqt"cevk-
xkfcf"ecvcd„nkec"ogfkcfc"rqt"hquhqfkguvgtcucu."
gzrnkect‡cp"nqu"cnvqu"pkxgngu"fg"CORe"gp"ncu"efi-

nwncu"Vtgi"EF6-"*Þiwtc"3+0
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El AMPc en procesos de regulación 

inmunitaria

Alteraciones en la respuesta inmunitaria media-

das por el incremento de AMPc intracelular. Gp"
efinwncu"fgn"ukuvgoc"kpowpkvctkq."nc"x‡c"CORe1RMC"
oqfwnc"nc"rtqnkhgtcek„p"{"nc"vtcpuetkrek„p"fg"ig-

pgu"fg"ekvqekpcu"c"vtcxfiu"fg"xctkcu"x‡cu"fg"ug‚c-

nk¦cek„p" *3.39.54+0"Gn"vtcvcokgpvq"fg"ncu"efinwncu"Vtgi"
EF6-eqp"tqnkrtco."wp"kpjkdkfqt"fg"nc"hquhqfkgu-
vgtcuc"G6"*RFG6+."rtgxkgpg"nc"rqec"fgitcfcek„p"
fgn" CORe" kpvtcegnwnct." kpetgogpvcpfq" c¿p"oƒu"
nqu" pkxgngu" fg" CORe" {" rqvgpekcpfq" uw" ecrcek-
fcf"uwrtguqtc"in vivo"uqdtg"efinwncu"Vj4="fg"guvc"
ocpgtc." ug" nqitc"wp"oc{qt" eqpvtqn"fg" nc" kpàc-

ocek„p"vkuwnct"{"fg"ncu"gphgtogfcfgu"tgurktcvq-

tkcu"cnfitikecu" *55+0"Rqt"gn"eqpvtctkq."gp"ncu"efinwncu"
Vtgi"EF6-"fg"rcekgpvgu"eqp"eƒpegt"fg"eqnqp."gn"
vtcvcokgpvq"eqp"cpvciqpkuvcu"*cpƒnqiqu"guvtwe-
vwtcngu" fgn" CORe." kpjkdkfqt" eqorgvkvkxq" rqt" gn"
ukvkq"fg"wpk„p"c"nc"rtqvg‡pc"ekpcuc"C+"fkuokpw{g"
nc"uwrtguk„p"kpowpkvctkc"{"cwogpvc"nc"tgurwguvc"
kpowpkvctkc"cpvkvwoqtcn" *56+." nq"ewcn" uwikgtg"swg"
nc" kpjkdkek„p"fg" nc"x‡c"CORe1RMC"rqft‡c"ugt"wp"
dncpeq"vgtcrfiwvkeq"gp"gphgtogfcfgu"gp"ncu"swg"
nc"gzegukxc"tgiwncek„p"kpowpkvctkc"ogfkcfc"rqt"
ncu"efinwncu"Vtgi"EF6-"lwgic"wp"rcrgn"rcvqifipkeq0"
Ewcpfq" ncu"efinwncu"Veqp"uqp" vtcvcfcu" kpfgrgp-

fkgpvgogpvg"eqp"nc"vqzkpc"fgn"e„ngtc."fiuvc"cev¿c"
uqdtg"nc"uwdwpkfcf"cnhc"fg"nc"rtqvg‡pc"I"jgvgtq-

vtkofitkec"*tgurqpucdng"fg"vtcfweek„p"fg"ug‚cngu"
kpvtcegnwnctgu+." ecvcnk¦cpfq" nc" wpk„p"fg"CFR/tk-
dquc" ekvqrnƒuokec" c" fkejc" uwdwpkfcf." tgceek„p"
nncocfc"Ñtkdqukncek„pÒ"fg"CFR0"Guvc"wpk„p"rtqfw-

eg"nc"cevkxcek„p"rgtocpgpvg"fg"nc"cfgpknekencuc."
nc"swg"c"uw"xg¦"cwogpvc"nqu"pkxgngu"fg"CORe."nq"
ewcn"guvƒ"cuqekcfq"eqp"nc"fkuokpwek„p"gp"nc"rtq-

nkhgtcek„p"{"gp"nc"rtqfweek„p"fg"KN/4"gp"tgurwgu-
vc"c"nc"guvkowncek„p"eqp"cpvk/EF50"Cfgoƒu."guvg"
guv‡ownq"rtqowgxg"nc"cfswkukek„p"fg"hwpekqpgu"
tgiwncfqtcu"gp"efinwncu"Veqp."eqoq"nc"kpjkdkek„p"
fg" nc"rtqnkhgtcek„p"fg"qvtcu"Veqp"*gp"eqewnvkxqu"
fg"efinwncu"Veqp"vtcvcfcu"eqp"nc"vqzkpc"fgn"e„ng-

tc"{"Veqp"ukp"vtcvct+"*57+0"Gn"ogecpkuoq"rtqrwguvq"
rctc"guvg"ghgevq"gu"gn"cwogpvq"gp"nc"gzrtguk„p"
fg"nc"oqnfiewnc"kpjkdkvqtkc"EVNC/6."ogfkcfq"rqt"

gn"CORe"*58+0"Guvq"kpfkec"swg"ug"pgegukvcp"dclcu"q"
cnvcu"eqpegpvtcekqpgu"fg"CORe"gp"efinwncu"Veqp"
rctc"fgÞpkt"uw"hwpek„p"ghgevqtc"q"uwrtguqtc."tgu-
rgevkxcogpvg0

Cfgoƒu." gn" CORe" rwgfg" chgevct" nc" cevkxkfcf"
hwpekqpcn" fg" nqu" oqpqekvqu" {" fg" ncu" efinwncu"
fgpft‡vkecu="fiuvg" kpjkdg" nc"ocfwtcek„p"fg"guvcu"
uwdrqdncekqpgu"egnwnctgu."cu‡"eqoq"nc"ecrcekfcf"
fg"gzrtguct"EF62"*oqnfiewnc"eqguvkowncfqtc+."nc"
kpvgtpcnk¦cek„p" fg" cpv‡igpqu" *37+" {" nc" ecrcekfcf"
fg" rtqfwekt" gn" hcevqt" fg" pgetquku" vwoqtcn" cnhc"
*VPH/h+"*5:+."KN/34"r57"{"r62."cn"dnqswgct"nc"wpk„p"
fgn"hcevqt"fg"vtcpuetkrek„p"KTH/:"cn"rtqoqvqt"fg"
nc" KN/34" *5;+0"Qvtc"ekvqekpc"tgiwncfc"rqt"gn"CORe"
gu" nc" KN/32." nc"ewcn"eqpvtqnc"gp"efinwncu"fgpft‡vk-
ecu" nc"gzrtguk„p"fg"oqnfiewncu" eqguvkowncfqtcu"
fgn"eqornglq"oc{qt"fg"jkuvqeqorcvkdknkfcf"fg"
encug" KK" *gn" ewcn" eqpvkgpg" gngogpvqu" ETG+" {" nc"
rtqfweek„p"fg" KN/34" *5:/64+0" Gp"oqpqekvqu." ug"jc"

Figura 1. Fkhgtgpekc" gp" gn" ecvcdqnkuoq/cpcdqnkuoq" fgn" CORe"
kpvtcegnwnct" {" cfgpqukpc" rqt" efinwncu" Vtgi" EF6-" {" Veqp0 Ncu" efinwncu"
Vtgi"EF6-"eqpvkgpgp"cnvqu"pkxgngu"fg"CORe"kpvtcegnwnct."fgdkfq"c"nc"
gzrtguk„p"fg"Hqzr5"swg"ocpvkgpg"nc"x‡c"cpcd„nkec"fgn"CORe"cevkxc."
eqoq"tguwnvcfq"fg"nc"gzrtguk„p"fg"EF47"{"fg"ncu"cfgpknekencucu"*CE+0"
Nc" gzrtguk„p" fg" ncu" oqnfiewncu" EF5;" {" EF95." vcodkfip" eqpvtqncfc"
rqt" Hqzr5." kpfweg" nc" fgitcfcek„p" fgn" CVR" {" cwogpvc" nqu" pkxgngu"
fg"cfgpqukpc"gp"gn"oketqcodkgpvg0"C"fkhgtgpekc"fg" ncu"efinwncu"Vtgi"
EF6-." gp" ncu" efinwncu" Veqp" *Hqzr5-." V/dgv-"q"ICVC/5-" q" TQT/├v-+" ug"
ocpvkgpgp"dclqu"nqu"pkxgngu"fg"CORe"kpvtcegnwnct"fgdkfq"c"wp"oc{qt"
ecvcdqnkuoq" fgn" CORe" ogfkcfq" rqt" nc" hquhqfkguvgtc" 5d" *RFG" 5d+="
guvc" uwdrqdncek„p" egnwnct" gzrtguc" ncu"oqnfiewncu" EF48" {"CFC"rctc"
igpgtct" kpqukpc" c" rctvkt" fg" nc" fgitcfcek„p" fg" nc" cfgpqukpc" gp" gn"
oketqcodkgpvg0
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tgrqtvcfq"swg"gn"CORe"kpfweg"nc"rtqfweek„p"fg"
KN/32."rqt"ogfkq"fg"nc"cevkxcek„p"fg"nqu"hcevqtgu"
fg"vtcpuetkrek„p"ETGD/3"{"CVH/3*65+0"Guvq"uwikgtg"
swg"gn"CORe"chgevc"fg" hqtoc"fktgevc" nc"jcdknk-
fcf" hwpekqpcn" fg" ncu" efinwncu" V." rgtq." kpfktgevc-

ogpvg."vcodkfip"eqortqogvg"nc"jcdknkfcf"fg"ncu"
CRE"rctc" guvkownct" efinwncu" Veqp" {"oqfkÞect" gn"
oketqcodkgpvg"fg"ekvqekpcu"rctc"kpjkdkt"nc"fkhg-

tgpekcek„p"fg"efinwncu"Vj30

Nc"cevkxcek„p"fg"nc"gp¦koc"cfgpknekencuc"kpfwekfc"
rqt"ncu"rtquvcincpfkpcu"ug"rtqfweg"rtkpekrcnogp-

vg"c" vtcxfiu"fg"tgegrvqtgu"ceqrncfqu"c"rtqvg‡pcu"
Ih

s
." cpencfcu" c" nc"ogodtcpc" egnwnct0"Ogfkcpvg"

guvg"ogecpkuoq." nc" rtquvcincpfkpc" K4" *RIK4+" gp"
efinwncu"fgpft‡vkecu"fgtkxcfcu"fg"oqpqekvqu"kpetg-

ogpvc"nqu"pkxgngu"fg"CORe"{"tgiwnc"pgicvkxcogp-

vg" nc"cevkxkfcf"fgn"PH/mD."fkuokpw{gpfq" nc"rtq-

fweek„p"fg" ekvqekpcu"rtqkpàcocvqtkcu." eqoq" KN/
34."VPH/h."KN/3h"g"KN/8."g"kpetgogpvcpfq"nc"rtq-

fweek„p"fg"KN/32"*66+0"Nc"rtquvcincpfkpc"G4"*RIG4+"
kpjkdg"nc"rtqfweek„p"fg"kpvgthgt„p"cnhc"*KHP/h+"gp"
efinwncu"fgpft‡vkecu"rncuocekvqkfgu"*EFr+"{"nc"rtq-

fweek„p"fg"KN/34"gp"efinwncu"fgpft‡vkecu"okgnqkfgu"
*EFo+"gp"tgurwguvc"c"guv‡ownqu"xktcngu"{"c"nkrq-

rqnkuceƒtkfqu."tgurgevkxcogpvg"*67+0"Nc"rtquvcincp-

fkpc"G4"uwrtkog"nc"rtqnkhgtcek„p"egnwnct"g" kpjkdg"
nc"rtqfweek„p"fg"KN/4"g"kpvgthgt„p"icooc"*KHP/├+"
gp"efinwncu"V"fg"tcv„p"q"jwocpcu"*68+0

Nc" itcp"oc{qt‡c" fg" ncu" cnvgtcekqpgu" gp" nc" tgu-
rwguvc" kpowpkvctkc" uqp" ogfkcfcu" rqt" nc" x‡c"
CORe1RMC0" Ukp" godctiq." vcodkfip" ug" jcp" qd-

ugtxcfq" cnvgtcekqpgu" ogfkcpvg" wp" ogecpkuoq"
kpfgrgpfkgpvg" fg" nc" rtqvg‡pc" ekpcuc" C." gn" ewcn"
kpxqnwetc"nc"x‡c"GRCE1TCR/3"rctc"nc"uwrtguk„p"fg"
nc" tgurwguvc" kpowpkvctkc0" Guvc"¿nvkoc"x‡c" tgiwnc"
pgicvkxcogpvg" nc" gzrtguk„p" fg" cniwpqu" igpgu"
cuqekcfqu"eqp"gn"ekenq"egnwnct."nkokvcpfq"nc"rtqnk-
hgtcek„p"fg"efinwncu"V."g"kiwcnogpvg."fkuokpw{gp-

fq"nc"rtqfweek„p"fg"ekvqekpcu"eqoq"KN/4"g"KN/7"
*44."69."6:+0"Fg"jgejq."nc"gzrtguk„p"fg"nc"hqtoc"cevkxc"
fg"TCR/3"ug"jc"qdugtxcfq"gp"efinwncu"V"cpfitikecu"
{"ug"eqpukfgtc"eqoq"wp"tgiwncfqt"pgicvkxq"fg"

nc"vtcpuetkrek„p"ifipkec"kpfwekfc"rqt"gn"tgegrvqt"
fg"efinwncu"V"{"nc"KN/4"*6;+0"Gp"efinwncu"fgpft‡vkecu."nc"
ug‚cnk¦cek„p"fg"GRCE"cn"rctgegt"pq"vkgpg"pkpi¿p"
ghgevq"gp"nc"ocfwtcek„p"{"hwpek„p"*72+0"

Alteraciones en la respuesta inmunitaria 

inducida por células Treg CD4+ mediante la 

modificación del AMPc intracelular

Ncu"efinwncu"Vtgi"EF6-"ogfkcp"nc"uwrtguk„p"fg"qvtcu"
efinwncu"fgn"ukuvgoc"kpowpkvctkq"rqt"gn"cwogpvq"fg"
CORe"ogfkcpvg"fqu"ogecpkuoqu"fkhgtgpvgu<"
30" Nc"EF5;" {" nc"EF95" uqp"oqnfiewncu"rgtvgpg-

ekgpvgu" c" wpc" hcoknkc" fg" gp¦kocu" nncocfcu"
gevqpwengqvkfcucu=" EF5;" {" EF95" ug" gzrtg-

ucp"eqpuvkvwvkxcogpvg"gp"gn"92"c":2"'"fg"ncu"
efinwncu"Vtgi"EF6-"{."wpc"gp"wpc"ogpqt"rtq-

rqtek„p" *:" c" 37"'+." gp" efinwncu" Veqp" *73+0" Ncu"
efinwncu"Vtgi"EF6-."EF5;-"{"EF95-"cwogpvcp"
nc"cfgpqukpc"gp"gn"oketqcodkgpvg."nc"ewcn"gu"
tgeqpqekfc"rqt"gn"tgegrvqt"fg"cfgpqukpc"4"gp"
nc"ogodtcpc"egnwnct."kpetgogpvcpfq"gn"CORe"
kpvtcegnwnct"gp" ncu"Veqp" *Þiwtc"4+" *74+0" Gn"CVR"
gzvtcegnwnct"gu"wp"hcevqt"rtqkpàcocvqtkq"ig-

pgtcfq"gp"eqpfkekqpgu"fg"guvtfiu"{"fwtcpvg"gn"
fc‚q"egnwnct="fg"jgejq."ug"eqpukfgtc"wp"kpfk-
ecfqt" fg" fguvtweek„p" egnwnct0" Rctc" eqpvtqnct"
nqu" pkxgngu" gzegukxqu" fg" CVR." nc" EF5;" gp" nc"
uwrgtÞekg"fg" ncu"efinwncu"Vtgi"EF6-"jkftqnk¦c"
gn"CVR"c"7/COR."{"cev¿c"gp"eqplwpvq"eqp"qvtc"
gevq/gp¦koc."nc"EF95."vcodkfip"gzrtgucfq"gp"
ncu"Vtgi"EF6-."igpgtcpfq"cfgpqukpc"c"rctvkt"
fgn" 7/COR" *Þiwtc" 4E+" *74+0" Nc" cfgpqukpc" rg-

tkegnwnct" ug" wpg" cn" tgegrvqt" fg" cfgpqukpc" 4"
uqdtg" ncu"efinwncu"Veqp"cevkxcfcu"{"guvc" kpvg-

tceek„p"*cfgpqukpc/tgegrvqt"fg"cfgpqukpc"4+"
kpfweg"nc"cevkxcek„p"fg"nc"rtqvg‡pc"I"swg"ug"
gpewgpvtc"ceqrncfc"c"nc"rqtek„p"kpvtcegnwnct"
fgn"tgegrvqt." nq"swg"Þpcnogpvg"rtqowgxg"nc"
cevkxcek„p"fg" nc"cfgpknekencuc"{"gn" kpetgogp-

vq"fg"CORe"kpvtcegnwnct"*Þiwtc"4E+"*74+0"Eqoq"
ogecpkuoq" cpvci„pkeq" fg" guvg" rtqeguq." ug"
gpewgpvtc"nc"ceek„p"fg"nc"gp¦koc"fgucokpc-

uc"fg"cfgpqukpc"*CFC+."swg"fgitcfc"nc"cfg-

pqukpc"c" kpqukpc0"Guvc"gp¦koc"ug"cuqekc"c" nc"
rqtek„p" gzvtcegnwnct" fg" nc" oqnfiewnc" EF48."
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swg"vkgpg"hwpek„p"fg"fkrgrvkfkn"rgrvkfcuc"KX."
{"codcu"oqnfiewncu"rctvkekrcp"gp"gn"ecvcdqnku-
oq"fg"nc"cfgpqukpc"rgtkegnwnct" *75+0"Nc"oqnfi-

ewnc"EF48"rtqowgxg"nc"cevkxcek„p"fg"efinwncu"
V"q"dkgp"nc"kpvgtceek„p"gpvtg"fiuvcu"{"ncu"efinw-

ncu"rtgugpvcfqtcu" *75+0"Nc"igpgtcek„p"fg" kpq-

ukpc"rqt"rctvg"fg"CFC/EF48"gu" tgeqpqekfc"
rquvgtkqtogpvg"rqt"gn"tgegrvqt"fg"cfgpqukpc"
C4."gn"ewcn"pq"kpfweg"cwogpvq"fgn"CORe"kp-

vtcegnwnct"{"cevkxcek„p"fg"nc"rtqvg‡pc"ekpcuc"C."
pk"vkgpg"ghgevqu"rquvgtkqtgu"c"nc"vtcpuetkrek„p"
swg" kpxqnwetgp" nc" x‡c" fg" ncu" OCRM" ekpcucu"
q" fgn"PH/┡D" *76.77+0" Guvc" kpqukpc"fkuokpw{g" nc"
rtqfweek„p"fg"ekvqekpcu"rtqkpàcocvqtkcu"rqt"
rctvg"fg"oqpqekvqu"{"ocet„hciqu"*77/79+."g"kp-

etgogpvc"nc"fgitcpwncek„p"fg"ocuvqekvqu"*7:+0"
 

" Nc"EF5;"hwg"kpkekcnogpvg"fguetkvc"eqoq"wpc"
oqnfiewnc" gzrtgucfc" u„nq" fwtcpvg" nc" cevkxc-

ek„p="ukp"godctiq."cevwcnogpvg"ug"eqpukfgtc"

eqoq"wpc"oqnfiewnc"tgiwncfqtc."ew{c"gzrtg-

uk„p"gu" tgiwncfc"rqt" gn" Hqzr5" *7;+." cu‡" eqoq"
rqt" nc" ug‚cnk¦cek„p" ogfkcfc" rqt" gn" CORe1
RMC"swg" kpfweg" nc" hquhqtkncek„p"fg"ETGD3"{"
CVH/4"*82+."nq"ewcn"uwikgtg"swg"gpvtg"gn"CORe"{"
nc"EF5;"ug"rqft‡c"igpgtct"wpc"tgvtqcnkogp-

vcek„p"tge‡rtqec."rctc"uw"gzrtguk„p"eqpuvcp-

vg0" Gn" glg" EF5;/EF95" gu" gorngcfq" rqt" ncu"
efinwncu"Vtgi"EF6-eqoq"ogecpkuoq"fg"uwrtg-

uk„p"rctc"eqpvtqnct"nc"tgurwguvc"kpàcocvqtkc"
{"nc"tgurwguvc"ghgevqtc"fg"efinwncu"V"*7;.83+0"Guvcu"
efinwncu"dnqswgcp"nc"rtqnkhgtcek„p"fg"efinwncu"V."
nc"rtqfweek„p"fg" KHP/├" {" nc"ocfwtcek„p"fg"
efinwncu" fgpft‡vkecu" rqt" gn" kpetgogpvq" fg" nc"
cfgpqukpc"gp"gn"gurcekq"gzvtcegnwnct"*7;.84+0"Gp"
ncu"efinwncu"Veqp."nc"cfgpqukpc"q"eqorwguvqu"
ciqpkuvcu"fgn"tgegrvqt"fg"cfgpqukpc"4"fkuok-
pw{gp" nc"rtqfweek„p"fg" ncu" ekvqekpcu"rtqkp-

àcocvqtkcu" KHP/├"{"VPH/h"fg"efinwncu"V." {" nc"
ekvqvqzkekfcf"fg"efinwncu"V"EF:- *85/87+0"

Figura 2. Ogecpkuoq"fg"oqfkÞecek„p"fg"nqu"pkxgngu"fg"CORe"kpvtcegnwnct"ogfkcfq"rqt"efinwncu"Vtgi"EF6-0"Gn"CORe"tgiwnc"
nqu"pkxgngu"fg"tgrnkecek„p"fgn"XKJ"{"nc"tgurwguvc"kpowpkvctkc"cpvk/xktcn"gp"efinwncu"fgpft‡vkecu"{"efinwncu"V0"C+"Gp"cwugpekc"
fg"CORe"gn"xktwu"ug"tgrnkec"hƒeknogpvg"gp"efinwncu"Veqp"kphgevcfcu"{"D+"nc"tgurwguvc"kpowpkvctkc"cpvkxktcn"gu"ghgevkxc."eqoq"
tguwnvcfq" fg" wpc" cfgewcfc" rtgugpvcek„p" cpvkifipkec." rtqfweek„p" fg" ekvqekpcu." fgitcpwncek„p" {" rtqnkhgtcek„p" egnwnct0"
Ukp"godctiq."gp"rtgugpekc"fg"efinwncu"Vtgi"EF6-guvqu"rtqeguqu"rwgfgp"ugt"cnvgtcfqu"rqt"oqfkÞecek„p"fg"nqu"pkxgngu"
fg"CORe="E+" ncu"efinwncu"Vtgi"EF6-"rwgfgp"fkuokpwkt" nc"tgrnkecek„p"fgn"XKJ"{"F+" nc"tgurwguvc" kpowpkvctkc"cpvkxktcn0"Nc"
kp{geek„p"fgn"CORe" c" vtcxfiu" fg" ncu" wpkqpgu" eqowpkecpvgu" gp" efinwncu" Veqp" cf{cegpvgu" {1q" c" vtcxfiu" fg" nc" gzrtguk„p"
fgn"glg"EF5;/EF95="nc"EF5;"fgitcfc"gn"CVR"gp"7/COR."okgpvtcu"swg"nc"EF95"fgitcfc"gn"7/COR"{"igpgtc"cfgpqukpc0"
Nc" cfgpqukpc." ewcpfq" kpvgtcev¿c" eqp" uw" tgegrvqt" *C4Ct+ gp" nc" uwrgtÞekg"fg" nc"ogodtcpc"fg" efinwncu" Veqp"q" efinwncu"
fgpft‡vkecu."cevkxc"nc"rtqfweek„p"fgn"CORe"kpvtcegnwnct0"F+"Gn"kpetgogpvq"gp"nqu"pkxgngu"fg"CORe"fkuokpw{g"nc"rtqfweek„p"
fg" KN/4" {" nc"rtqnkhgtcek„p"fg" efinwncu" V=" gp" efinwncu"fgpft‡vkecu."fkuokpw{g" nc" gzrtguk„p"fg"oqnfiewncu" eqguvkowncfqtcu"
*EF:21EF:8+."nc"ugetgek„p"fg"KN/8"g"KN/34."g"kpetgogpvc"nc"gzrtguk„p1ugetgek„p"fg"ncu"oqnfiewncu"D9/J6"g"KN/320"
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" Gu"rtqdcdng"swg"gn"fgucttqnnq"fg"wpc"tgurwgu-
vc"tgiwncfqtc"q"kpàcocvqtkc"ugc"fgvgtokpcfc"
rqt"nc"rtgugpekc"fg"nc"cfgpqukpc."{c"swg"nqu"
pkxgngu"fg"guvc"oqnfiewnc"uqp"eqpvtqncfqu"rqt"
gn" gswknkdtkq" igpgtcfq" rqt" ncu" efinwncu" Vtgi"
EF6-"{"ncu"Veqp."gp"gn"ewcn"ncu"rtkogtcu"ug"gp-

ecticp"fg"cwogpvct"nqu"pkxgngu"fg"cfgpqukpc"
eqp"nc"gzrtguk„p"fgn"EF5;JkEF95JkCFCNqyEF-

48Nqy."okgpvtcu"swg"ncu"ugiwpfcu"ug"gpecticp"
fg"uw"fgitcfcek„p"eqp"nc"gzrtguk„p"fgn"EF-

5;NqyEF95NqyCFCJkEF48Jk"*Þiwtc"4+"*73+0

40" Ncu"efinwncu"Vtgi"EF6-"kpvtqfwegp"gn"CORe"gp"
nc" efinwncu" dncpeq"ogfkcpvg" eqowpkecekqpgu"
kpvgtegnwnctgu" nncocfcu" wpkqpgu" eqowpkecp-

vgu" *icr" lwpevkqpu+" *Þiwtc" 5E+" *4+0" Ncu" wpkq-

pgu"eqowpkecpvgu"uqp"ecpcngu" kpvgtegnwnctgu"
swg"rgtokvgp" nc"eqowpkecek„p"gpvtg"efinwncu"
cf{cegpvgu0" Guvƒp" hqtocfcu" rqt" fqu" jgok-
ecpcngu" qrwguvqu" fg" ecfc" efinwnc." nncocfqu"
eqpgzqpgu."{"eqpuvkvwkfcu"rqt"ugku"rtqvg‡pcu"
nncocfcu"eqpgzkpcu0"Ecfc"eqpgzkpc"vkgpg"wp"
vcoc‚q"crtqzkocfq"swg"xct‡c"gpvtg"48"{"82"
mFc0" Guvƒp" hqtocfcu" rqt" ewcvtq" fqokpkqu"
vtcpuogodtcpc." eqp" wpc" tgik„p"P" {" wpc"E"
vgtokpcn" ekvqrnƒuokec=" guvcu" ewcvtq" tgikqpgu"
guvƒp"eqpgevcfcu"gpvtgu"u‡"rqt"fqu"cucu"gz-
vtcegnwnctgu" {"wpc" kpvtcegnwnct" *88+0" Gp" efinwncu"
fg"oco‡hgtq." ncu"wpkqpgu"eqowpkecpvgu"uqp"
wvknk¦cfcu"rctc"gn"rcuq"dkfktgeekqpcn"fg"kqpgu."
ogvcdqnkvqu"{"qvtcu"oqnfiewncu"ogpqtgu"fg"3"
mFc"*89.8:+0"Ncu"efinwncu"Vtgi"EF6-"{"ncu"Veqp."gp"
eqpfkekqpgu"dcucngu." gzjkdgp"wpc"dclc"fgp-

ukfcf"fg"gzrtguk„p"fg" ncu"eqpgzkpcu"Ez5303."
Ez54."Ez65."Ez67"{"Ez68."ncu"ewcngu"ug"kpetg-

ogpvcp"eqp"nc"cevkxcek„p"egnwnct"*4+0

Eqoq"ug"eqogpv„"cpvgtkqtogpvg."ncu"V"eqpvkgpgp"
dclqu"pkxgngu"fg"CORe"kpvtcegnwnct."gn"ewcn"ug"kpetg-

ogpvc"ewcpfq"uqp"eqewnvkxcfcu"eqp"efinwncu"Vtgi"
EF6-." fkuokpw{gpfq" cu‡" nc" gzrtguk„p" fg" KN/4" gp"
ncu"Veqp" *4+0"Gp"gpuc{qu"eqp"ecneg‡pc."wp"eqnqtcpvg"
swg"gu"vtcpuhgtkfq"c"vtcxfiu"fg"ncu"wpkqpgu"eqow-

pkecpvgu."{"gp"gpuc{qu"fg"dnqswgq"eqp"gn"rfirvkfq"
ukpvfivkeq"ICR49."gn"ewcn"kpjkdg"nc"Ez65"{"chgevc"nc"
hqtocek„p"{"nc"guvcdknkfcf"fg"ncu"wpkqpgu"eqowpk-
cantes *88+."ug"fgoquvt„"swg"ncu"efinwncu"Vtgi"EF6- 

uwrtkogp"c"ncu"Veqp"ogfkcpvg"nc"vtcpuhgtgpekc"fg"
oqnfiewncu" c" vtcxfiu" fg" fkejcu" wpkqpgu" *4+=" gzrgtk-
ogpvqu"rquvgtkqtgu"rgtokvkgtqp"fgoquvtct"nc"rct-
vkekrcek„p"fgn"CORe"eqoq"nc"oqnfiewnc"kpxqnwetcfc"
gp"guvg"ogecpkuoq"fg"uwrtguk„p"*8:.8;+0

Gn" kpetgogpvq" fg" CORe" ogfkcfq" rqt" efinwncu"
Vtgi"EF6-"ogfkcpvg" ncu" wpkqpgu" eqowpkecpvgu"
pq"u„nq"qewttg"jcekc"ncu"Veqp."eqoq"kpkekcnogpvg"
hwg"tgrqtvcfq"rqt"Dqrr"et al0"*4229+"*4+."ukpq"swg"
vcodkfip"ug"jc"fguetkvq"gp"qvtcu"uwdrqdncekqpgu"
egnwnctgu"swg"uqp"dncpeq"fg"nc"uwrtguk„p."vcpvq"
in vivo como in vitro0" Tgekgpvgogpvg." vcodkfip"
ug"tgrqtv„"swg"ncu"efinwncu"Vtgi"EF6-"chgevcp"nc"
jcdknkfcf"fg"ncu"efinwncu"fgpft‡vkecu"rctc"rtgugp-

vct"cpv‡igpqu."fgdkfq"c"swg"gn"CORe"vtcpuhgtkfq"
fgufg" ncu" rtkogtcu" fkuokpw{g" nc" gzrtguk„p" fg"
ncu" oqnfiewncu" eqguvkowncfqtcu" EF:2" {" EF:8."
{" nc"ugetgek„p"fg" KN/8"{"fg" KN/34."okgpvtcu"swg"
cwogpvc"nc"gzrtguk„p"fg"oqnfiewncu" kpjkdkfqtcu"
eqoq"D9/J6"{"nc"rtqfweek„p"fg"KN/32"*92.93+0

Papel dual del AMPc en la respuesta 

inmunitaria y la replicación viral durante la 

infección con VIH

Nc"oc{qt‡c"fg"fcvqu"uwikgtgp"swg"gn"CORe"vkg-

pg"wp"ghgevq"pgicvkxq"gp"gn"fgucttqnnq"fg"nc"tgu-
rwguvc"kpowpkvctkc."cn"kpjkdkt"nc"vtcpuetkrek„p"fg"
igpgu"cuqekcfqu" eqp"gn"fgucttqnnq"fg"guvc" tgu-
rwguvc0" Ukp" godctiq." fwtcpvg" nc" kphgeek„p" rqt"
gn"XKJ" ug"jc"qdugtxcfq"wp"rcrgn"fwcn" fg" guvc"
oqnfiewnc."{c"swg"pq"u„nq"uwrtkog" nc" tgurwguvc"
kpowpkvctkc"cpvkxktcn."ukpq"swg"vcodkfip"guvƒ"cuq-

ekcfq"c"wp"ghgevq"rtqvgevqt."cn"kpjkdkt"nc"tgrnkec-

ek„p"xktcn"*Þiwtc"4+0

Alteraciones en la respuesta inmunitaria 

asociadas al incremento de AMPc 

intracelular durante la infección con el VIH. 

Gn" vtcvcokgpvq" fg" efinwncu" V" EF5-" fg" rcekgpvgu"
rqukvkxqu"rctc"XKJ"eqp"ciqpkuvcu"fgn"CORe." kp-

fweg"nc"tgiwncek„p"rqukvkxc"fg":"igpgu"{"nc"pgic-

vkxc"fg"366"igpgu."nq"ewcn"oqfkÞec"nc"gzrtguk„p"
fg"xctkcu"kpvgitkpcu."swkokqekpcu"{"tgegrvqtgu"fg"
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swkokqekpcu"*54+0"Gp"fkxgtuqu"gpuc{qu"ex vivo"ug"jc"
fgoquvtcfq"swg"ncu"efinwncu"V"fg"rcekgpvgu"rquk-
vkxqu"rctc"XKJ"gzjkdgp"eqpegpvtcekqpgu"fg"CORe"
fqu"xgegu"oc{qtgu"swg"ncu"fg"kpfkxkfwqu"pgic-

vkxqu"rctc"XKJ."cu‡"eqoq"wpc"cevkxkfcf"oc{qt"fg"
nc"rtqvg‡pc"ekpcuc"C." nq"swg"ug"eqttgncekqpc" kp-

xgtucogpvg"eqp"nc"ecrcekfcf"fg"rtqnkhgtcek„p"gp"
tgurwguvc"c"cpv‡igpqu"fg"Candida albicans {"gp"
tgurwguvc"c"nc"cevkxcek„p"kpfwekfc"eqp"cpvk/EF5"
*8+0"Fwtcpvg"nc"kphgeek„p"rqt"gn"XKJ."ug"fgoquvt„"
swg"ncu"efinwncu"rtqxgpkgpvgu"fg"rcekgpvgu"rqukvk-
xqu"rctc"XKJ"ukp"vtcvcokgpvq"cpvkttgvtqxktcn."gz-
jkdgp"wp"kpetgogpvq"gp"nc"cevkxkfcf"CVRcuc."hg-

p„ogpq"swg"ug"cuqek„"eqp"wp"oc{qt"rqtegpvclg"
fg"efinwncu"V"EF5;-"vqvcngu."gp"eqorctcek„p"eqp"
eqpvtqngu" ucpqu" *94+0" Tgekgpvgogpvg." ug" tgrqtv„"
wpc"eqttgncek„p"rqukvkxc"gpvtg"nc"gzrtguk„p"fg"nc"
EF5;"gp"efinwncu"Vtgi"EF6-" eqp" nc"ectic"xktcn"{"
nc"rtqitguk„p"fg"nc"gphgtogfcf"*6+"0Gp"qvtqu"oq-

fgnqu"gp"swg"ug"gorngctqp"rtkocvgu"kphgevcfqu"
eqp"gn"xktwu"fg"kpowpqfgÞekgpekc"ukokcpc."ug"fg-

oquvt„"swg"ncu"efinwncu"V"EF:-Hqzr5-EF47- tie-

pgp"wpc"oc{qt"gzrtguk„p"fg"EVNC/6"{"EF5;"gp"
nqu"ukvkqu"fg"oc{qt"tgrnkecek„p"xktcn."eqoq"nc"ow-

equc"icuvtqkpvguvkpcn"{"nqu"„ticpqu"nkphqkfgu."guvg"
hgpqvkrq"egnwnct"ug"cuqek„"eqp"wpc"fkuokpwek„p"
gp"gn"eqpvtqn"xktcn"{"eqp"nc"uwrtguk„p"fg"efinwncu"V"
gurge‡Þecu"fg"cpv‡igpqu"xktcngu"*95+0"

Mecanismos de incremento de AMPc intracelu-

lar inducido por el virus o las proteínas virales. 

Gn"kpetgogpvq"fgn"CORe"kpfweg"cpgtikc"fg"efinw-

ncu"V."ogfkcpvg"nc"wpk„p"fg"nc"inweqrtqvg‡pc"342"
*ir342+"eqp"nc"oqnfiewnc"EZET6."nq"ewcn"kpfweg"gn"
kpetgogpvq"{"nc"cevkxcek„p"fg"nc"x‡c"fg"ug‚cnk¦c-

ek„p"CORe1RMC" *96.97+0"Guvg"ogecpkuoq"kpxqnwetc"
nc"hquhqtkncek„p"fg"ETGD"rqt"nc"rtqvg‡pc"ekpcuc"C."
nq"ewcn"tguwnvc"gp"nc"tgfweek„p"fg"nc"rtqnkhgtcek„p"
fg"efinwncu"V"gp"tgurwguvc"c"guv‡ownqu"rqnkenqpc-

ngu"*87.88+0"Nc"kpjkdkek„p"gp"nc"igpgtcek„p"fg"CORe"
kpvtcegnwnct"rqt"eqorwguvqu"sw‡okequ."eqoq"gn"
cpƒnqiq" fg" cfgpqukpc" *4Ô.7Ô/fkfgqzkcfgpqukpc."
ffCFC+"swg" kpjkdg" nc" cfgpknekencuc." tguvcwtc" nc"
ecrcekfcf" ekvqv„zkec" {" fg" rtqnkhgtcek„p" fg" ncu"
efinwncu"V"*7.96+0"Nc"kpvgtceek„p"fg"nc"inweqrtqvg‡pc"

342"eqp"nc"oqnfiewnc"EF6"gp"efinwncu"Vtgi"EF6-."
vcodkfip"kpetgogpvc"nqu"pkxgngu"fg"CORe."nq"swg"
ug"eqttgncekqpc"eqp"wp"cwogpvq"gp"nc"gzrtguk„p"
fg" nc" oqnfiewnc" EVNC/6" *98+0" Kphqtvwpcfcogpvg."
c¿p"ug"fgueqpqeg"uk" ncu"cnvgtcekqpgu"gp" nqu"pk-
xgngu"fg"CORe"gp"rcekgpvgu"rqukvkxqu"rctc"XKJ"
guvƒp"cuqekcfcu"c"nc"cewowncek„p"fg"efinwncu"Vtgi"
EF6-"fwtcpvg"nc"kphgeek„p"et„pkec."nq"ewcn"rqft‡c"
chgevct"gn"fgucttqnnq"fg"wpc"cfgewcfc"tgurwguvc"
kpowpkvctkc"cpvkxktcn"*99+0

Gp"rcekgpvgu"rqukvkxqu"rctc"XKJ."nc"cevkxkfcf"fg"
nc"gp¦koc"fgucokpcuc"fg"cfgpqukpc"*gpecticfc"
fg"ocpvgpgt"pkxgngu"dclqu"fg"cfgpqukpc+"rwgfg"
kpetgogpvct" nc"rtqnkhgtcek„p"{" nc"rtqfweek„p"fg"
KHP/├"gp"efinwncu"V="fg"jgejq."jc{"wpc"eqttgncek„p"
rqukvkxc"gpvtg" nc"fgucokpcuc"fg"cfgpqukpc"{"gn"
eqpvgq"fg"efinwncu"V"EF6-."{"wpc"eqttgncek„p"pg-

icvkxc"eqp"nc"ectic"xktcn"*9:+0"Ukp"godctiq."gu"ko-

rqtvcpvg"cenctct"swg"fwtcpvg"nc"kphgeek„p"rqt"gn"
XKJ"gn"eqornglq"EF48/CFC"fgucokpcuc"fg"cfg-

pqukpc"gu"cnvgtcfq"rqt"rtqvg‡pcu"xktcngu."gn"ewcn"
gu"ogfkcfq"rqt"nc"kpvgtceek„p"fgn"EF6"q"EZET/6"
eqp"nc"inwrqrtqvg‡pc"342"*9;.":2+"{"rqt"nc"rtqvg‡pc"
xktcn"Vcv."rtqfwekfc"kpvtcegnwnctogpvg"gp"efinwncu"
kphgevcfcu"swg"kpjkdgp"nc"wpk„p"fg"nc"fgucokpc-

uc"fg"cfgpqukpc"eqp"gn"EF48"*:3+0"

Efecto del incremento de AMPc intracelular 

en la replicación del VIH y su relación con las 

células Treg CD4+

Gp"ewnvkxqu"rtkoctkqu"{"gp"n‡pgcu"fg"efinwncu"V"jw-

ocpcu"kphgevcfcu"eqp"gn"XKJ."gn"CORe"gu"wpc"oq-

nfiewnc"kpxqnwetcfc"gp"nc"uwrtguk„p"fg"nc"cevkxkfcf"
fg"vtcpuetkrek„p"fgn"rtqoqvqt"xktcn"*NVT."tgrgvkekq-

pgu"vgtokpcngu"ncticu+"cn"kpjkdkt"PH/mD."tgfwekgpfq"
fg"guvc"ocpgtc" nc"tgrnkecek„p"xktcn" *:+0"Cfgoƒu."gn"
CORe"fkuokpw{g"nc"korqtvcek„p"fgn"CFP"xktcn"fgn"
ekvqrncuoc"cn"p¿engq="gp"efinwncu"V"x‡tigpgu"nc"tgrnk-
ecek„p"{"vtcpunqecek„p"fg"CFP"xktcn"cn"p¿engq"uqp"
ukipkÞecvkxcogpvg"ogpqtgu" gp" eqorctcek„p" eqp"
ncu"fg" ncu"efinwncu"V"fg"ogoqtkc." nq"ewcn"gu"fgdk-
fq"c" nc"dclc"gzrtguk„p"fg" hquhqfkguvgtcuc"6."swg"
rtqowgxg"wpc"oc{qt"cewowncek„p"fg"CORe"kpvtc-
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egnwnct"gp"ncu"efinwncu"x‡tigpgu"*9+0"Guvq"uwikgtg"swg"
nc" x‡c"CORe1RMC"rwgfg"oqfwnct" nqu" guvcfqu"fg"
rtgxkqu"{"rquvgtkqtgu"c"nc"kpvgitcek„p"xktcn"*9+0"Kphqt-
vwpcfcogpvg."gn"ghgevq"fg" nc"cevkxcek„p"fg" nc"x‡c"
CORe1GRCE"uqdtg"nc"tgrnkecek„p"fgn"XKJ"pq"ug"eq-

pqeg"jcuvc"gn"oqogpvq0"

Nqu" eqorwguvqu" ukpvfivkequ" swg" kpetgogpvcp" gn"
CORe"ogfkcpvg" nc" cevkxcek„p"fg" nc" cfgpknekenc-

uc."eqoq"nc"hqtumqnkpc"*Hum+."q"gn"dnqswgq"eqp"gn"
kpjkdkfqt" ugngevkxq" fg" nc" hquhqfkguvgtcuc" 6" eqp"
tqnkrtco." tgfwegp" nqu"pkxgngu"fg" nc"rtqvg‡pc"xk-
tcn"r46"{" nc" vtcpuetkrek„p"fgn"rtqxktwu"gp"ewnvk-
xqu"fg"efinwncu"V"cevkxcfcu*9.":4+0"Nc"cevkxcek„p"fg"
nc"gp¦koc"cfgpknekencuc"rqt"nc"rtquvcincpfkpc"G4"
*:5+."kpetgogpvc"gn"CORe"kpvtcegnwnct"{"eqpvtqnc"nc"
tgrnkecek„p"fgn"XKJ"cn"fkuokpwkt" nc"cevkxkfcf"fg"
ncu"tgrgvkekqpgu"vgtokpcngu" ncticu." nq"ewcn"ug"jc"
qdugtxcfq"vcpvq"gp"ocet„hciqu"rtkoctkqu"eqoq"
gp" n‡pgcu" egnwnctgu" et„pkecogpvg" kphgevcfcu" *:6+0"
Gn" CORe" vcodkfip" rqft‡c" rtgxgpkt" nc" kphgeek„p"
rqt"gn"xktwu"gp"oqpqekvqu"{"ocet„hciqu."cn"og-

pqu"fg"egrcu"T7."{c"swg"gn"guv‡ownq"fgn"tgegrvqt"
fg"nc"rtquvcincpfkpc"G4"fkuokpw{g"nc"gzrtguk„p"
fgn"EET7."gn"ewcn"gu"kpfkurgpucdng"rctc"nc"gpvtc-

fc"gÞekgpvg"fgn"xktwu"c"uw"efinwnc"dncpeq"*:7+0"

Fwtcpvg"nc"kphgeek„p"rqt"gn"XKJ"ug"jc"tgrqtvcfq"
wp"ghgevq"dgpfiÞeq"fg"nc"x‡c"cfgpqukpc/CORe="gn"
vtcvcokgpvq"eqp"CVR"kpfweg"nc"fgitcfcek„p"nkuq-

u„okec"fgn"xktwu"gp"efinwncu"fgpft‡vkecu"kpocfw-

tcu"*EFk+"{"vcodkfip"dnqswgc"gn"vtƒÞeq"fg"xktkqpgu"
fgufg"guvcu"¿nvkocu"c"ncu"efinwncu"V"EF6- *:8+0"Vco-

dkfip."c"vtcxfiu"fg"nc"guvkowncek„p"fgn"tgegrvqt"fg"
cfgpqukpc"4"eqp"cpvkewgtrqu"oqpqenqpcngu." ug"
rwgfg"eqpvtqnct" nc"gpvtcfc"fgn"xktwu"c" nc"efinwnc"
dncpeq"rqt"nc"fkuokpwek„p"gp"nc"gzrtguk„p"fg"nqu"
eqttgegrvqtgu"EZET/6"{"EET/7"gp"efinwncu"V"EF6- 
*:9+0"Gp"efinwncu"V"EF6-"x‡tigpgu."ug"jc"qdugtxcfq"
swg"gn"vtcvcokgpvq"eqp"gn"hcevqt"fgtkxcfq"fg"efi-
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Gp"gpuc{qu" in vitro"fg"wp"oqfgnq"fg" kphgeek„p"
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{"Veqp"*8;+0"Nqu"gpuc{qu"eqp"ecneg‡pc"rctc"gxcnwct"
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ug"nngxctqp"c"ecdq"gpuc{qu"eqp"wp"kpjkdkfqt"fg"
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ewcn"eqorkvg"eqp"gn"CVR"rqt"nc"wpk„p"cn"dqnuknnq"
fg" nc"uwdwpkfcf"ecvcn‡vkec"fg" nc"ekpcuc"{"eqp"gn"
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eCOR/CO+."cpƒnqiq"fgn"CORe"{"cevkxcfqt"gurg-

e‡Þeq"fg"nc"rtqvg‡pc"ekpcuc"C0"Nqu"tguwnvcfqu"uw-

iktkgtqp"swg"ncu"efinwncu"Vtgi"ogfkcp"nc"cevkxcek„p"
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gp"nc"fkuokpwek„p"gp"gn"p¿ogtq"fg"efinwncu"kphge-
vcfcu0" Gp" tguwogp." vqfqu" guvqu" jcnnc¦iqu" kpfk-
ecp"swg"ncu"efinwncu"Vtgi"rqft‡cp"vgpgt"wp"rcrgn"
dgpfiÞeq" in vivo fwtcpvg" nc" hcug"ciwfc"fg"guvc"
kphgeek„p." rctvkewnctogpvg" gp" nqu" „ticpqu" fg"
oc{qt" cevkxcek„p" kpowpkvctkc0" Ukp" godctiq." gu"
pgeguctkq" eqpÞtoct" guvq" gp" qvtqu"oqfgnqu" gp"
rcekgpvgu" rqukvkxqu" rctc" XKJ" q" rtkocvgu" kphge-
vcfqu"rqt"gn"XKU0"Kiwcnogpvg."ug"fgdg"gxcnwct"gn"
rcrgn"rqukvkxq"q"pgicvkxq"fgn"CORe"{"uw"cuqekc-

ek„p"eqp"ncu"Vtgi"EF6-"fwtcpvg"ncu"fkuvkpvcu"hcugu"
fg"kphgeek„p"rqt"gn"XKJ0"

Conclusiones

Gn"kpetgogpvq"fgn"CORe"oqfwnc"nc"cevkxcek„p"fg"
efinwncu"V"{"nc"vtcpuetkrek„p"fg"igpgu"kpxqnwetcfqu"
gp"nc"rtqnkhgtcek„p"egnwnct."ekvqekpcu."swkokqekpcu"
{" fkhgtgpvgu" tgegrvqtgu" fg" uwrgtÞekg" c" vtcxfiu"
fg" xctkcu" x‡cu" fg" ug‚cnk¦cek„p" kpvtcegnwnct0" Guvc"
oqnfiewnc"gu"wvknk¦cfc"rqt" ncu"efinwncu"Vtgi"EF6- 

fgpvtq"fg"uw"ctugpcn"fg"ogecpkuoqu"rctc"uwrtk-
okt"nc"tgurwguvc"kpowpkvctkc0"Gn"rcrgn"fgn"CORe"
fwtcpvg"nc"kphgeek„p"rqt"gn"XKJ"jc"ukfq"oqvkxq"fg"
xctkcu"kpxguvkicekqpgu."eqp"fkhgtgpvgu"tguwnvcfqu"
eqpvtcfkevqtkqu0" Ukp" godctiq." fg" cewgtfq" eqp"
nqu" jcnnc¦iqu" rtgugpvcfqu" jcuvc" gn" oqogpvq."
pquqvtqu"rtqrqpgoqu"swg"gn"CORe"rqft‡c"vgpgt"
wp"rcrgn"fwcn"fwtcpvg"nc"gxqnwek„p"fg"nc"kphge-
ek„p"rqt"gn"XKJ0"Uw"rcrgn"dgpfiÞeq"ug"egpvtct‡c"
rtkpekrcnogpvg"gp"gn"eqpvtqn"fg"nc"tgrnkecek„p"xk-
tcn."dnqswgcpfq"nc"cevkxkfcf"fg"ncu"tgrgvkekqpgu"
vgtokpcngu" ncticu"{" hcevqtgu"fg" vtcpuetkrek„p."q"
gxkvcpfq" nc" kphgeek„p"fg"pwgxcu"efinwncu"dncpeq."
rqt"fkuokpwek„p"gp"nc"gzrtguk„p"fg"nqu"eqttgegr-

vqtgu"xktcngu"eqoq"EET7"{"EZET60"

Wpq"fg"nqu"ogecpkuoqu"swg"rqft‡c"gzrnkect"guvg"
hgp„ogpq"gu"gn" kpetgogpvq"fg"CORe"ogfkcfq"
rqt"efinwncu"Vtgi"EF6-."{c"ugc"gorngcpfq"nc"kp-

{geek„p"fg"guvc"oqnfiewnc"gp"efinwncu"dncpeq"q"c"
vtcxfiu"fgn"glg"EF5;/EF95"rctc"igpgtct"cfgpq-

ukpc0" Ukp" godctiq." nqu" fcvqu" uqp" guecuqu" {" pq"
rgtokvgp"guvcdngegt"enctcogpvg"gn"rcrgn"fg"gu-

vqu"ogecpkuoqu"fg" uwrtguk„p"xktcn0"Rctcf„lkec-

ogpvg"eqp"guvg"rcrgn"dgpfiÞeq."nc"ugiwpfc"rquk-
dknkfcf"gu"swg"gn"cwogpvq"fg"CORe"rqft‡c"vgpgt"
wp"rcrgn"rgtlwfkekcn0"Fg"jgejq."ug"eqpukfgtc"swg"
gn"ghgevq"pgicvkxq"uqdtg"nc"rtqnkhgtcek„p."cevkxc-

ek„p."tgurwguvc"ekvqv„zkec"{"gp"nc"rtqfweek„p"fg"
ekvqekpcu." swg" ug" qdugtxc" fwtcpvg" nc" kphgeek„p"
xktcn."ug"cuqekc"eqp"cnvqu"pkxgngu"fg"CORe0"Nc"uw-

rtguk„p"kpowpkvctkc"ogfkcfc"rqt"gn"kpetgogpvq"
fg"CORe"*gn"ewcn"rwgfg"ugt"kpfwekfq"rqt"rtqvg‡-
pcu"xktcngu+"q"rqt"nc"gzrcpuk„p"fg"ncu"efinwncu"Vtgi"
EF6-" *ncu" ewcngu" gorngcp" guvg" ogecpkuoq" fg"
CORe"fg" hqtoc" kpgurge‡Þec+."gu"wpc"guvtcvgikc"
wvknk¦cfc"rqt"gn" xktwu"rctc" hcxqtgegt"gn"guvcdng-

ekokgpvq"fg"nc"kphgeek„p"{"gxkvct"uw"gnkokpcek„p0"

Gp"eqpenwuk„p."gn"rcrgn"fwcn"swg"ug"qdugtxc"eqp"
gn"CORe."vcodkfip"guvct‡c"uwdqtfkpcfq"cn"vkrq"fg"
efinwnc"gp"nc"ewcn"guvƒ"tgiwncpfq"nc"cevkxkfcf"fg"
vtcpuetkrek„p0" Gn" CORe" rqft‡c" vgpgt" wp" ghgevq"
rtqvgevqt."rtkpekrcnogpvg"gp"efinwncu" kphgevcfcu."
rgtq."gp"eqpvtcuvg." vgpft‡c"wp"rcrgn"rgtlwfkekcn"
gp"efinwncu"fgn"ukuvgoc"kpowpkvctkq"tgurqpucdngu"
fg"nc"gnkokpcek„p"fg"ncu"efinwncu"kphgevcfcu0"Cfg-

oƒu." gn" rcrgn" fg" ncu" efinwncu" Vtgi" EF6-" rqft‡c"
ecodkct" ugi¿p" nc" hcug"fg" nc" kphgeek„p0"Fwtcpvg"
nc"kphgeek„p"ciwfc"rqt"gn"XKJ."guvc"uwdrqdncek„p"
egnwnct" rqft‡c" rtqvgigt" c" nqu" kpfkxkfwqu" kphge-
vcfqu." eqpvtqncpfq" nc"gzegukxc" kpàcocek„p"{" nc"
cevkxcek„p" kpowpkvctkc." Ukp"godctiq."gp" nc" hcug"
et„pkec."nc"gzrcpuk„p"fg"guvcu"efinwncu"rqft‡c"vg-

pgt"wp"ghgevq"fgngvfitgq"cn"uwrtkokt"nc"tgurwguvc"
kpowpkvctkc" cfcrvcvkxc0" Hkpcnogpvg." gu" korqt-
vcpvg"fkug‚ct"oƒu"guvwfkqu"swg"rgtokvcp"gxcnwct"
gn"rcrgn"fg"nc"x‡c"CORe1CE1RMC."fg"nc"cfgpquk-
pc."fgn"tgegrvqt"fg"cfgpqukpc"4"{"fg"ncu"wpkqpgu"
eqowpkecpvgu."cu‡"eqoq"fg"uwu"cpvciqpkuvcu"gp"
efinwncu"fgn"ukuvgoc"kpowpkvctkq"fwtcpvg"nc"kphge-
ek„p" rqt" gn" XKJ." eqp" gn" qdlgvkxq" fg" guvcdngegt"
pwgxqu"dncpequ"vgtcrfiwvkequ"fgn"vtcvcokgpvq"cp-

vkttgvtqxktcn"q"kfgpvkÞect"rqukdngu"oqnfiewncu"fkc-

pcu"eqp"rqvgpekcn"kpowpqttgiwncfqt"swg"rgtok-
vcp"tguvcdngegt"nc"fkuhwpek„p"kpowpkvctkc0"
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4:0" Dctvjnqvv" V." Oqpetkghhg" J." Xgnfjqgp"O." Cvmkpu" EL." Ejtkuvgpugp" L."
QÔIcttc"C."et al0"EF47-"EF6-"V"egnnu"eqorgvg"ykvj"pckxg"EF6-"V"
egnnu"hqt"KN/4"cpf"gzrnqkv"kv"hqt"vjg"kpfwevkqp"qh"KN/32"rtqfwevkqp0"Kpv"
Koowpqn"4227=39<49;/::0

4;0" Dc¦jkp"CX."Mcjpgtv"U."Mkoràgt"U."Uejcfgpfqth"F."Wocpum{"X0"Fku-
vkpev"ogvcdqnkuo"qh"e{enke"cfgpqukpg"oqpqrjqurjcvg"kp"tgiwncvqt{"
cpf"jgnrgt"EF6-"V"egnnu0"Oqn"Koowpqn0"4232=69<89:/:60

520" Octuqp"C."Mtgvuejogt"M."Htcorvqp"IO."Lceqdugp"GU."Rqncpum{"LM."
OceKucce"MF."et al0"Hqzr5"qeewrcpe{"cpf"tgiwncvkqp"qh"mg{"vctigv"
igpgu"fwtkpi"V/egnn"uvkowncvkqp0"Pcvwtg0"4229=667<;53/70

530" ¥jgpi"[." Lqughqyke¦"U¥."Mcu"C."Ejw"VV."Icxkp"OC."Twfgpum{"C[0"
Igpqog/ykfg"cpcn{uku"qh" Hqzr5" vctigv"igpgu" kp"fgxgnqrkpi"cpf"
ocvwtg"tgiwncvqt{"V"egnnu0"Pcvwtg0"4229=667<;58/620

540" Lqjcpuuqp"EE."Dt{p"V."[pfguvcf"C."Gkmgp"JI."Dlgtmgnk"X."Htqncpf"UU."
et al0"E{vqmkpg"pgvyqtmu"ctg"rtg/cevkxcvgf"kp"V"egnnu"htqo"JKX/kphge-
vgf"rcvkgpvu"qp"JCCTV"cpf"ctg"wpfgt"vjg"eqpvtqn"qh"eCOR0"CKFU0"
4226=3:<393/;0

550" Dqrr"V."Fgj¦cf"P."Tgwvgt"U."Mngkp"O."Wnntkej"P."Uvcuugp"O."et al0"Kp-

jkdkvkqp"qh"eCOR"fgitcfcvkqp"kortqxgu"tgiwncvqt{"V"egnn/ogfkcvgf"
uwrrtguukqp0"L"Koowpqn0"422;=3:4<6239/460

560" [cswd"U."Vcumgp"M0"Tqng" hqt" vjg"eCOR/rtqvgkp"mkpcug"C"ukipcnkpi"
rcvjyc{"kp"uwrrtguukqp"qh"cpvkvwoqt"koowpg"tgurqpugu"d{"tgiwnc-

vqt{"V"egnnu0"Etkv"Tgx"Qpeqi0"422:=36<79/990
570" Xgpfgvvk"U."Rcvtk¦kq"O."Tkeeqok"C."Fg"Ocikuvtku"OV0"Jwocp"EF6-"

V" n{orjqe{vgu"ykvj" kpetgcugf" kpvtcegnnwnct" eCOR" ngxgnu" gzgtv" tg-

iwncvqt{"hwpevkqpu"d{"tgngcukpi"gzvtcegnnwnct"eCOR0"L"Ngwmqe"Dkqn00"
4228=:2<::2/:0

580" Xgpfgvvk"U."Tkeeqok"C."Uceejk"C."Icvvc"N."Rkqnk"E."Fg"Ocikuvtku"OV0"
E{enke" cfgpqukpg" 7Ô/oqpqrjqurjcvg" cpf" ecnekwo" kpfweg" EF374"
*EVNC/6+"wr/tgiwncvkqp"kp"tguvkpi"EF6-"V"n{orjqe{vgu0"L"Koowpqn0"
4224=38;<8453/70

590" Nk" M." Cpfgtuqp" ML." Rgpi"S."Pqdng"C." Nw" D." Mgnn{" CR."et al0" E{enke"
COR" rnc{u" c" etkvkecn" tqng" kp" E5c/tgegrvqt/ogfkcvgf" tgiwncvkqp"
qh"fgpftkvke"egnnu" kp"cpvkigp"wrvcmg"cpf"V/egnn"uvkowncvkqp0"Dnqqf0"
422:=334<72:6/;60
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5:0" Mcodc{cujk" V." Ycnnkp" TR." Nlwpiitgp" JI0" eCOR/gngxcvkpi" cigpvu"
uwrrtguu"fgpftkvke"egnn"hwpevkqp0"L"Ngwmqe"Dkqn0"4223=92<;25/320

5;0" nc"Ucnc"C."Jg"L."Nctkeejkc/Tqddkq"N."Iqtkpk"U."Kycucmk"C."Dtcwp"O."et 

al0"Ejqngtc"vqzkp"kpjkdkvu"KN/34"rtqfwevkqp"cpf"EF:cnrjc-"fgpftkvke"
egnn"fkhhgtgpvkcvkqp"d{"eCOR/ogfkcvgf"kpjkdkvkqp"qh"KTH:"hwpevkqp0"L"
Gzr"Ogf0"422;=428<3449/570

620" Oqqtg" MY." fg" Yccn" Ocngh{v" T." Eqhhocp" TN." QÔIcttc" C0" Kpvgt-
ngwmkp/32" cpf" vjg" kpvgtngwmkp/32" tgegrvqt0" Cppw" Tgx" Koowpqn0"
4223=3;<8:5/9870

630" Uvgkpdtkpm" M." Itcwnkej" G." Mwduej" U." Mpqr" L." Gpm" CJ0" EF6*-+" cpf"
EF:*-+" cpgtike" V" egnnu" kpfwegf" d{" kpvgtngwmkp/32/vtgcvgf" jwocp"
fgpftkvke" egnnu" fkurnc{" cpvkigp/urgekÞe" uwrrtguuqt" cevkxkv{0" Dnqqf0"
4224=;;<468:/980

640" Mqrrgnocp"D."Pgghlgu"LL."fg"Xtkgu"LG."fg"Yccn"Ocngh{v"T0"Kpvgtngw-

mkp/32"fqyp/tgiwncvgu"OJE"encuu"KK"cnrjcdgvc"rgrvkfg"eqorngzgu"
cv"vjg"rncuoc"ogodtcpg"qh"oqpqe{vgu"d{"chhgevkpi"cttkxcn"cpf"tg-

e{enkpi0"Koowpkv{0"3;;9=9<:83/930
650" Rncv¦gt"E."Htkvuej"G."Gnupgt"V."Ngjocpp"OJ."Xqnm"JF."Rtquej"U0"E{enke"

cfgpqukpg" oqpqrjqurjcvg/tgurqpukxg" gngogpvu" ctg" kpxqnxgf" kp"
vjg" vtcpuetkrvkqpcn"cevkxcvkqp"qh" vjg"jwocp" KN/32"igpg" kp"oqpq-

e{vkeegnnu0"Gwt"L"Koowpqn0"3;;;=4;<52;:/3260
660" ¥jqw"Y."Jcujkoqvq"M."Iqngpkgyumc"M."QÔPgcn"LH."Lk"U."Dncemygnn"VU."

et al0" Rtquvcincpfkp" K4" cpcnqiu" kpjkdkv" rtqkpàcoocvqt{" e{vqmkpg"
rtqfwevkqp"cpf"V"egnn"uvkowncvqt{"hwpevkqp"qh"fgpftkvke"egnnu0"L"Ko-

owpqn0"4229=39:<924/320
670" Uqp"[."Kvq"V."Q¦cmk"[."Vcpklktk"V."[qmqk"V."Pcmcowtc"M."et al0"Rtquvc-

incpfkp"G4"ku"c"pgicvkxg"tgiwncvqt"qp"jwocp"rncuoce{vqkf"fgpftkvke"
egnnu0"Koowpqnqi{0"4228=33;<58/640

680" Ucmcvc"F."[cq"E."Pctwok{c"U0"Rtquvcincpfkp"G4."cp"koowpqcevkxcvqt0"
L"Rjctoceqn"Uek0"4232=334<3/70

690" Dt{eg"RL."Fcueqodg"OL."Jwvejkpuqp"KX0"Koowpqoqfwncvqt{"ghhgevu"
qh"rjctoceqnqikecn"gngxcvkqp"qh"e{enke"COR"kp"V"n{orjqe{vgu"rtq-

eggf"xkc"c"rtqvgkp"mkpcug"C"kpfgrgpfgpv"ogejcpkuo0"Koowpqrjct-
oceqnqi{0"3;;;=63<35;/680

6:0" Hwnf"U."Dqtncpf"I."[ctyqqf"UL0"Gngxcvkqp"qh"e{enke"COR"kp"Lwtmcv"V/
egnnu"rtqxqmgu"fkuvkpev"vtcpuetkrvkqpcn"tgurqpugu"vjtqwij"vjg"rtq-

vgkp"mkpcug"C"*RMC+"cpf"gzejcpig"rtqvgkp"cevkxcvgf"d{"e{enke"COR"
*GRCE+"rcvjyc{u0"Gzr"Egnn"Tgu0"4227=52;<383/950

6;0" Dqwuukqvku"XC."Htggocp"IL."Dgtg¦qxumc{c"C."Dctdgt"FN."Pcfngt"NO0"
Ockpvgpcpeg"qh"jwocp"V"egnn"cpgti{<"Dnqemkpi"qh"KN/4"igpg"vtcpu-
etkrvkqp"d{"cevkxcvgf"Tcr30"Uekgpeg0"3;;9=49:<346/:0

720" Ictc{" L." FÔCpignq" LC." Rctm" [." Uwooc"EO." Ckmgp"ON."Oqtcngu" G."
et al0"Etquuvcnm"dgvyggp"RMC"cpf"Grce" tgiwncvgu" vjg"rjgpqv{rke"
ocvwtcvkqp" cpf" hwpevkqp" qh" jwocp" fgpftkvke" egnnu0" L" Koowpqn0"
4232=3:7<5449/5:0

730" Ocpfcrcvjkn"O."Jknnfqthgt"D."U¦e¦grcpumk"OL."E¦{uvqyumc"O."U¦clpkm"
O."Tgp"L."et al0"Igpgtcvkqp"cpf"ceewowncvkqp"qh"koowpquwrrtguukxg"
cfgpqukpg"d{"jwocp"EF6-EF47jkijHQZR5-"tgiwncvqt{"V"egnnu0"L"
Dkqn"Ejgo0"4232=4:7<9398/:80

740" Ukvmqxum{"O."Nwmcujgx"F."Fgcinkq"U."Fy{gt"M."Tqduqp"UE."Qjvc"C0"
Cfgpqukpg" C4C" tgegrvqt" cpvciqpkuvu<" Dnqemcfg" qh" cfgpqukpgtike"
ghhgevu"cpf"V"tgiwncvqt{"egnnu0"Dt"L"Rjctoceqn0"422:=375<U679/860

750"" Fqpi"TR."Mcogqmc"L."Jgigp"O."Vcpcmc"V."Zw"[."Uejnquuocp"UH."et al0"
Ejctcevgtk¦cvkqp"qh"cfgpqukpg"fgcokpcug"dkpfkpi"vq"jwocp"EF48"
qp" V" egnnu" cpf" kvu" dkqnqike" tqng" kp" koowpg" tgurqpug0L" Koowpqn0"
3;;8=378<356;/770

760" Oclwofct"U."Ciictycn"DD0"Cfgpqukpg"uwrrtguugu"cevkxcvkqp"qh"pw-

engct"hcevqt/mcrrcD"ugngevkxgn{"kpfwegf"d{"vwoqt"pgetquku"hcevqt"kp"
fkhhgtgpv"egnn"v{rgu0Qpeqigpg0"4225=44<3428/3:0

770" Jcum„"I."Mwjgn"FI."Pfiogvj"¥J."Ocdng{"LI."Uvcejngykv¦"TH."Xktƒi"N."
et al0"Kpqukpg"kpjkdkvu"kpàcoocvqt{"e{vqmkpg"rtqfwevkqp"d{"c"rquv-
vtcpuetkrvkqpcn"ogejcpkuo"cpf"rtqvgevu"cickpuv"gpfqvqzkp/kpfwegf"
ujqem0"L"Koowpqn0"4222=386<3235/;0

780"" Ucllcfk" HI." Vcmcdc{cujk" M." Hquvgt" CE." Fqokpiq" TE." Hktguvgkp"
IU0Kpjkdkvkqp" qh" VPH/cnrjc" gzrtguukqp" d{" cfgpqukpg<" Tqng" qh" C5"
cfgpqukpg"tgegrvqtu0"L"Koowpqn0"3;;8=378<5657/640

790"" OeYjkppg{" EF." Fwfng{" OY." Dqynkp" VN." Rggv" PR." Uejqqm" N."
Dtcfujcy"O."et al0"Cevkxcvkqp"qh"cfgpqukpg"C5"tgegrvqtu"qp"oc-

etqrjcigu" kpjkdkvu" vwoqt" pgetquku" hcevqt/cnrjc0" Gwt" L" Rjctoceqn0"
3;;8=532<42;/380

7:0"" Lkp"Z."Ujgrjgtf"TM."Fwnkpi"DT."Nkpfgp"L0"Kpqukpg"dkpfu"vq"C5"cfgpq-

ukpg"tgegrvqtu"cpf"uvkowncvgu"ocuv"egnn"fgitcpwncvkqp0"L"Enkp"Kpxguv0"
3;;9=322<4:6;/790

7;0" Dqtugnnkpq"I."Mngkpgykgvhgnf"O."Fk"Okvtk"F."Uvgtplcm"C."Fkcocpvkpk"C."
Ikqogvvq"T."et al0"Gzrtguukqp"qh"gevqpwengqvkfcug"EF5;"d{"Hqzr5-"
Vtgi"egnnu<"J{ftqn{uku"qh"gzvtcegnnwnct"CVR"cpf"koowpg"uwrrtguukqp0"
Dnqqf0"4229=332<3447/540

820" Nkcq" J." J{ocp"OE." Dcgm" CG." Hwmcug" M." Rkpum{" FL0" eCOR1ETGD/
ogfkcvgf" vtcpuetkrvkqpcn" tgiwncvkqp" qh" gevqpwengqukfg" vtk-
rjqurjcvg"fkrjqurjqj{ftqncug"3"*EF5;+"gzrtguukqp0"L"Dkqn"Ejgo0"
4232=4:7<369;3/:270

830" Fgcinkq"U."Fy{gt"MO."Icq"Y."Htkgfocp"F."Wujgxc"C."Gtcv"C."et al0"
Cfgpqukpg" igpgtcvkqp" ecvcn{¦gf" d{" EF5;" cpf" EF95" gzrtguugf"
qp" tgiwncvqt{" V" egnnu"ogfkcvgu" koowpg" uwrrtguukqp0" L" Gzr"Ogf0"
4229=426<3479/870

840" Mqdkg" LL." Ujcj"RT."[cpi"N."Tgdjcjp" LC." Hqygnn"FL."Oquocpp"VT0"
V"tgiwncvqt{"cpf"rtkogf"wpeqookvvgf"EF6"V"egnnu"gzrtguu"EF95."
yjkej"uwrrtguugu"ghhgevqt"EF6"V"egnnu"d{"eqpxgtvkpi"7Ô/cfgpqukpg"
oqpqrjqurjcvg"vq"cfgpqukpg0"L"Koowpqn0"4228=399<89:2/80

850" Gtfocpp"CC."Icq"¥I."Lwpi"W."Hqng{"L."Dqtgpuvgkp"V."Lceqduqp"MC."et 

al0"Cevkxcvkqp"qh"Vj3"cpf"Ve3"egnn"cfgpqukpg"C4C"tgegrvqtu"fktgevn{"
kpjkdkvu" KN/4" ugetgvkqp" in vitro" cpf" KN/4/ftkxgp" gzrcpukqp" in vivo0"
Dnqqf0"4227=327<6929/360

860" Tcumqxcnqxc"V."Nqmujkp"C."Jwcpi"Z."Uw"[."Ocpfke"O."¥ctqwt"JO."et 

al0"Kpjkdkvkqp"qh"e{vqmkpg"rtqfwevkqp"cpf"e{vqvqzke"cevkxkv{"qh"jwocp"
cpvkogncpqoc"urgekÞe"EF:-"cpf"EF6-"V"n{orjqe{vgu"d{"cfgpquk-
pg/rtqvgkp"mkpcug"C"v{rg"K"ukipcnkpi0"Ecpegt"Tgu0"4229=89<7;6;/780

870" Cnco"OU."Mwtv¦"EE."Yknuqp"LO."Dwtpgvvg"DT."Yk¦pgtqyke¦"GD."Tquu"
YI."et al0"C4C"cfgpqukpg"tgegrvqt"*CT+"cevkxcvkqp"kpjkdkvu"rtq/kp-

àcoocvqt{"e{vqmkpg"rtqfwevkqp"d{"jwocp"EF6-"jgnrgt"V"egnnu"cpf"
tgiwncvgu"Helicobacter/kpfwegf"icuvtkvku"cpf"dcevgtkcn"rgtukuvgpeg0"
Owequcn"Koowpqn0"422;=4<454/640

880" Gxcpu"YJ."Dqkvcpq"U0"Eqppgzkp"okogvke"rgrvkfgu<"UrgekÞe"kpjkdk-
vqtu" qh" icr/lwpevkqpcn" kpvgtegnnwnct" eqoowpkecvkqp0" Dkqejgo" Uqe"
Vtcpu0"4223=4;<828/340

890" Hqpugec"RE."Pkjgk"QM."Ucxkpq"Y."Urtc{"FE."Cnxgu"NC0"Hnqy"e{vq-

ogvt{"cpcn{uku"qh"icr"lwpevkqp/ogfkcvgf"egnn/egnn"eqoowpkecvkqp<"
Cfxcpvcigu"cpf"rkvhcnnu0"E{vqogvt{"C0"4228=8;<6:9/;50

8:0" Xcgvj"O."Iqikujxknk"V."Dqrr"V."Mngkp"O."Dgtdgtkej/Ukgdgnv"H."Icvvgp-

nqgjpgt"U."et al0"Tgiwncvqt{"V"egnnu"hceknkvcvg"vjg"pwengct"ceewownc-

vkqp"qh"kpfwekdng"eCOR"gctn{"tgrtguuqt"*KEGT+"cpf"uwrrtguu"pwengct"
hcevqt"qh" cevkxcvgf" V" egnn" e3" *PHCVe3+0" Rtqe"Pcvn"Cecf"Uek"W" U"C0"
4233=32:<46:2/70

8;0" Oqtgpq/Hgtpƒpfg¦"OG."Twgfc"EO."Twukg"NM."Ejqwipgv"EC0"Tgiw-

ncvqt{"V"egnnu"eqpvtqn"JKX"tgrnkecvkqp"kp"cevkxcvgf"V"egnnu"vjtqwij"c"
eCOR/fgrgpfgpv"ogejcpkuo0"Dnqqf0"4233=339<7594/:20

920" Tkpi"U."Mctcmjcpqxc"U."Lqjpuqp"V."Gpm"CJ."Ocjpmg"M0"Icr"lwpevkqpu"
dgvyggp"tgiwncvqt{"V"egnnu"cpf"fgpftkvke"egnnu"rtgxgpv"ugpukvk¦cvkqp"
qh"EF:*-+"V"egnnu0"L"Cnngti{"Enkp"Koowpqn0"4232=347<459/680

930" Hcuudgpfgt"O."Igtnkv¦mk"D."Wnntkej"P."Nwrr"E."Mngkp"O."Tcfucm"OR."et 

al0"E{enke"cfgpqukpg"oqpqrjqurjcvg"cpf"KN/32"eqqtfkpcvgn{"eqpvtk-
dwvg"vq"pVtgi"egnn/ogfkcvgf"uwrrtguukqp"qh"fgpftkvke"egnn"cevkxcvkqp0"
Egnn"Koowpqn0"4232=487<;3/80

940" Ngcn"FD."Uvtgjgt"EC."Dgtvqpejgnk"E"fg"O."Ectnk"NH."Ngcn"EC."fc"Uknxc"
LG."et al0"JKX"kphgevkqp"ku"cuuqekcvgf"ykvj"kpetgcugf"PVRFcug"cevkxkv{"
vjcv"eqttgncvgu"ykvj"EF5;/rqukvkxg" n{orjqe{vgu0"Dkqejko"Dkqrj{u"
Cevc0"4227=3968<34;/560

950" Pkico"R."Xgnw"X."Mcppcpicpcv"U."Ejgppctgffk"N."Myc"U."Ukffkswk"O."
et al0"Gzrcpukqp"qh"HQZR5-"EF:"V"egnnu"ykvj"uwrrtguukxg"rqvgpvkcn"kp"
eqnqtgevcn"owequc"hqnnqykpi"c"rcvjqigpke"ukokcp"koowpqfgÞekgp-

e{"xktwu"kphgevkqp"eqttgncvgu"ykvj"fkokpkujgf"cpvkxktcn"V"egnn"tgurqpug"
cpf"xktcn"eqpvtqn0"L"Koowpqn0"4232=3:6<38;2/9230

960" Jqhocpp"D."Pkujcpkcp"R."Piw{gp"V."Kpukzkgpioc{"R."Hcjg{"LN0"Jw-

ocp"koowpqfgÞekgpe{"xktwu"rtqvgkpu"kpfweg"vjg"kpjkdkvqt{"eCOR1
rtqvgkp"mkpcug"C"rcvjyc{"kp"pqtocn"n{orjqe{vgu0"Rtqe"Pcvn"Cecf"
Uek"W"U"C0"3;;5=;2<8898/:20

970" Ocuek"CO."Icnicpk"O."Ecuucpq"U."Fg"Ukoqpg"U."Icnnq"C."Fg"Tquc"X."
et al0"JKX/3"ir342"kpfwegu"cpgti{"kp"pckxg"V"n{orjqe{vgu"vjtqwij"
EF6/kpfgrgpfgpv"rtqvgkp" mkpcug/C/ogfkcvgf" ukipcnkpi0" L" Ngwmqe"
Dkqn0"4225=96<3339/460
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980" Dgemgt"E."Vcwdg"E."Dqrr"V."Okejgn"M."Mwdcej"L."Tgwvgt"U."et al0"Rtq-

vgevkqp"htqo"itchv/versus/jquv"fkugcug"d{"JKX/3"gpxgnqrg"rtqvgkp"
ir342/ogfkcvgf" cevkxcvkqp" qh" jwocp" EF6-EF47-" tgiwncvqt{" V"
egnnu0"Dnqqf0"422;=336<3485/;0

990" Grrng"JL."Nqffgpmgorgt"E."Mwpmgn"F."Vtqigt"J."Ocwn"L."Oqqu"X."et 

al0"Owequcn"dwv"pqv"rgtkrjgtcn"HQZR5-"tgiwncvqt{"V"egnnu"ctg"jkijn{"
kpetgcugf"kp"wpvtgcvgf"JKX"kphgevkqp"cpf"pqtocnk¦g"chvgt"uwrrtguuk-
xg"JCCTV0"Dnqqf0"4228=32:<5294/:0

9:0" Octv‡pg¦/Pcxkq"LO."Enkogpv"P."Rcejgeq"T."Icte‡c"H."Rncpc"O."Pqo-

fgfgw"O."et al0" Koowpqnqikecn"f{uhwpevkqp" kp"JKX/3/kphgevgf" kp-

fkxkfwcnu"ecwugf"d{"korcktogpv"qh"cfgpqukpg"fgcokpcug/kpfwegf"
equvkowncvkqp"qh"V/egnn"cevkxcvkqp0"Koowpqnqi{0"422;=34:<5;5/6260

9;0" Xcngp¦wgnc"C."Dncpeq"L."Ecnngdcwv"E."Lceqvqv"G."Nnwku"E."Jqxcpguukcp"
CI." et al0" JKX/3" gpxgnqrg" ir342" cpf" xktcn" rctvkengu" dnqem" cfg-

pqukpg" fgcokpcug" dkpfkpi" vq" jwocp" EF480" Cfx" Gzr"Ogf" Dkqn0"
3;;9=643<3:7/;40

:20" Dncpeq"L."Xcngp¦wgnc"C."Jgttgtc"E."Nnwku"E."Jqxcpguukcp"CI."Htcpeq"
T0"Vjg"JKX/3"ir342"kpjkdkvu"vjg"dkpfkpi"qh"cfgpqukpg"fgcokpcug"vq"
EF48"d{"c"ogejcpkuo"oqfwncvgf"d{"EF6"cpf"EZET6"gzrtguukqp0"
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