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'()*+,-." #os transductores y activadores de la transcripci3n 4Stats6 son 
importantes mediadores en la se8alizaci3n de citocinas" Se ha reportado una 
activaci3n constitutiva de estas prote;nas, espec;ficamente de Stat3 en varias 
patolog;as" El s;ndrome de SABgren primario 4SSC6, es una enfermedad 
autoinmune, asociada a la sobreproducci3n de citocinas que activan a los Stats, 
como la I#-1I, por lo que el obAetivo de este trabaAo fue determinar si existe una 
activaci3n constitutiva de Stat3 en pacientes con SSC" 
 
%*+./.0.123" Se estudiaron 12 pacientes y 12 individuos aparentemente sanos, 
todos del sexo femenino" Se aislaron células mononucleares 4CMN6 por gradiente 
de densidad, mismas que fueron incubadas con o sin I#-1I humana recombinante 
4I#-1Ihr6" Se realiz3 tinci3n de superficie con anticuerpos anti-CD3 o anti-CD1Q 
marcados con CyR" Mediante citometr;a de fluAo se analiz3 la expresi3n y 
activaci3n de las prote;nas Janus tirosina cinasas 4Jaks6 y Stats" Mediante 
inmunohistoqu;mica se estudio la expresi3n de Stat3 fosforilado 4pStat36 en teAido 
de glándula salival de V pacientes y de R donadores sanos"  
 
!*450+3/.4" Cor citometr;a de fluAo observamos una activaci3n constitutiva de 
Stat3 en células T en los pacientes comparado con los individuos sanos, no as; en 
las células B" Al analizar la expresi3n de Jak1, Tyk2, Stat1 y su forma fosforilada 
en ambas poblaciones, no se encontr3 diferencias entre los dos grupos de estudio" 
Cor inmunohistoqu;mica se observ3 una mayor activaci3n de Stat3 en las células 
epiteliales ductales y mononucleares del infiltrado en los pacientes al compararlo 
con los individuos sanos" 
 
6.78054,.7*4"  #os datos sugieren una activaci3n constitutiva de Stat3 en células 
T de sangre periférica en pacientes con SSC, lo que al parecer es independiente 
de la v;a de se8alizaci3n de la I#-1I" También se identific3 dicha activaci3n 
constitutiva en el teAido blanco 4glándula salival6 asociado a células epiteliales 
ductales y linfocitos" Zna posible explicaci3n ser;a que exista un entrecruzamiento 
entre diferentes v;as de se8alizaci3n intracelular, lo que lleva a la activaci3n !" $!$% 
de Stat3 a nivel sistémico y de da8o a 3rgano blanco" 
 
 
 
 
 
 
 
 



 1#

 
 

 
"#$%&"'% 

 

()*+,-./+" #ignal transducers and acti0ators of transcription 4#tats5 are critical 
mediators of c7to8ine signaling" 9onstituti0e acti0ation of #tats: especiall7 #tat; 
<as =een reported in se0eral diseases" >rimar7 #?@grenAs #7ndrome 4p##5 is 
associated Bit< o0erproduction of c7to8ines suc< as IDEFG: alt<oug< t<e 
mec<anism =7 B<ic< t<is occurs is un8noBn" #ince #tat; is a potent inducer of IDE
FG: t<is stud7 is focused to determine t<e pattern of #tat; acti0ation in perip<eral 
l7mp<oc7tes from patients Bit< p##"  
 
0+-12345 HBel0e p## patients and tBel0e <ealt<7 ageEmatc<ed control su=?ects 
Bere studied" >erip<eral =lood mononuclear cells 4>IJ95 Bere isolated =7 
gradient centrifugation" ><osp<or7lated #tat; 4p#tat;5 as Bell as #tat; eKpression 
Bere determined =7 floB c7tometr7 in gated 9D;M and 9DFNM l7mp<oc7tes" 
#imilarl7: pOa8F and pH78P Bere also determined in gated 9D;M l7mp<oc7tes" 
 
 
&+467-45 Qlt<oug< eKpression of #tat; protein is similar among controls and p## 
patients: Be found t<at #tat; is constituti0el7 acti0ated in 9D;M l7mp<oc7tes from 
p## patients" Interestingl7: neit<er Oa8F nor H78P 4t<e upstream acti0ators of 
#tat;5 Bere acti0ated in p## 9D;M l7mp<oc7tes: suggesting t<at t<e constituti0e 
acti0ation of #tat; o=ser0ed in p## patients ma7 not depend on c7to8ine 
stimulation =ut instead: it mig<t =e t<e result of an a=normal inacti0ation of p#tat;" 
 
 
'28,764.285 H<ese data pro0ide e0idence of a=normal #tat; signaling in H cells 
from p## patients" 
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    Las enfermedades difusas del tejido conjuntivo, también llamadas de la 

colágena, son enfermedades generalizadas, de base autoinmune, y que 

comparten entre sí diferentes manifestaciones clínicas y serológicas. La etiología 

de estas enfermedades se desconoce, pero los mecanismos que dan lugar a la 

inflamación y daño de las articulaciones y de otros tejidos, parecen tener un origen 

multifactorial (1). 

    Durante los últimos E5 años, se ha propuesto que los mecanismos de 

inmunorregulación se encuentran afectados en diferente forma en cada una de 

estas enfermedades. He han identificado varias alteraciones de la regulación 

inmune que han contribuido al entendimiento de la patogenia de las mismas y han 

abierto nuevos caminos a su tratamiento, aunque todavía queda un camino largo 

por recorrer dado que no se cuenta con tratamientos totalmente curativos (1).  

Dentro de este rubro de enfermedades autoinmunes se ubica al síndrome de 

HjIgren. 

    El síndrome de HjIgren $HH), es una enfermedad crónica de base autoinmune, 

que presenta un infiltrado linfocitario de las glándulas eKócrinas y del epitelio en 

múltiples sitios. La infiltración en las glándulas salivales y lagrimales resulta en  

queratoconjutivitis sicca (ojo seco) y Kerostomia (disfunción salival) (E). El HH tiene 

una prevalencia de 0.5M en la población, y afecta principalmente a mujeres de 

edades entre N0O50 años (con una relación mujeres: hombres de Q:1) (R). En el 
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c"a$ro ( se m"estra- los criterios e"ropeos re1isa$os e- el 2332 para el 

$ia4-5stico $e 66 789. 

 

!"#$%&'()'!%i+,%i&-'$,'./#-i0i.#.i12'3#%#',/'-42$%&5,'$,'6789%,2)'

 
 
;. 6<-tomas oc"lares: resp"esta afirmati1a por lo me-os a al4"-a $e las si4"ie-tes 
pre4"-tas: 
 
a9 prese-ta molestia persiste-te o problemas $e o@o seco e- los Altimos B mesesC 
b9 tie-e se-saci5- rec"rre-te $e are-a o tierra e- los o@osC 
c9 "tiliDa s"stit"tos $e lE4rimas mEs $e B 1eces al $<aC 
 
 
;;. 6<-tomas orales: resp"esta afirmati1a por lo me-os a al4"-a $e las si4"ie-tes 
pre4"-tas: 
 
a9 tie-e se-saci5- $e boca seca por mEs $e B mesesC 
b9 prese-ta i-flamaci5- rec"rre-te o persiste-te $e 4lE-$"la sali1alC 
c9 i-4iere l<F"i$os $e ma-era frec"e-te para po$er $e4l"tir los alime-tos s5li$osC 
 
 
;;;. 6i4-os oc"lares:  e1i$e-cia ob@eti1a $e alteraci5- oc"lar $efi-i$a como  
res"lta$o positi1o a al4"-a $e estas $os pr"ebas: 
 
 a9 pr"eba $e 6chirmerH se lle1a  a cabo si- a-estesia 7 I o J Kmm e- K mi-.9 
 b9 p"-t"aci5- $e la pr"eba rosa $e be-4ala " otra p"-t"aci5- $e o@o seco 
 7L o J 8 $e ac"er$o al sistema $e p"-t"aci5- $e 1a- Mi@ster1el$9. 
 
 
;N. Oistopatolo4<a. Prese-cia $e sialo$e-itis focal li-focitaria e- 4lE-$"la sali1al 
me-orH e1al"a$o por "- eQpertoH co- "-a p"-t"aci5-  L o J a ( por mm2  $el te@i$o 
4la-$"lar. 
 
 
N. RaSo e- 4lE-$"la sali1al e1al"a$o me$ia-te la positi1i$a$ a al4"-a $e estas 
pr"ebas: 
 
a9 fl"@o sali1al me-or o i4"al a (.K ml e- (K mi-"tos. 
b9 prese-cia $e sialectasias e1al"a$o por sialo4raf<a parot<$ea. 
c9 4ama4rama sali1al F"e m"estre retar$o e- la i-4estaH $ismi-"ci5- e- la 
co-ce-traci5- y/o retraso e- la elimi-aci5- $el me$io por la 4lE-$"la. 
 
 
N;. Prese-cia e- s"ero $e al4"-o $e los si4"ie-tes a-tic"erpos: 
 
a9 a-tic"erpos a-tiVWo 766X9 o a-t<4e-os a-tiVYa 766M9H o ambos. 
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    "# $$ %& '(&)& '*&%&+,-* %.#/ 0!! Primario, !!P1 / &+ -%/23-23.+ 2/+ /,*- 

&+4&*5&)-) )&# ,&63)/ 2/+&2,37/ ,-# 2/5/ #('(% &*3,&5-,/%/ %3%,8532/ / -*,*3,3% 

*&(5-,/3)& 0!! !ecundario1 091: ;#<(+/% '-23&+,&% '*&%&+,-+ 5-+34&%,-23/+&% 

%3%,8532-% &=,*-<#-+)(#-*&% ,-#&% 2/5/ -#,&*-23/+&% +&(*/#.<32-%> 

<-%,*/3+,&%,3+-#&%> '(#5/+-*&%> *&+-#&%> )&*5-,/#.<32-% ? @&5-,/#.<32-%> &+,*& 

/,*-% 091: A&+,*/ )& #-% 5-+34&%,-23/+&% &=,*-<#-+)(#-*&%> &# #3+4/5- &% (+- )& #-% 

2/5'#32-23/+&% 5B% 35'/*,-+,&% &+ &# $$: $& %-C& D(& -'*/=35-)-5&+,& EF )& 

#/% '-23&+,&% 2/+ $$G )&%-**/##- #3+4/5- 0H1: 

    ;# 3<(-# D(& &+ /,*-% &+4&*5&)-)&% *&(5B,32-% #- &,3/#/<I- %& )&%2/+/2&: $3+ 

&5C-*</> #-% 3+4&223/+&% 73*-#&% @-+ %3)/ 35'#32-)-% &+ &# )&%-**/##/ )& #- 

&+4&*5&)-): "%,- -%/23-23.+ %& -'/?- &+ D(& #-% <#B+)(#-% %-#37-#&% %/+ &# #(<-* 

)& #-,&+23- )& -#<(+/% 73*(%> &+,*& &%,/% %& 3+2#(?&+J 73*(% "'%,&3+KL-**> 73*(% )& #- 

@&'-,3,3% M ? *&,*/73*(% 0N> O1: P-5C38+ #/% &%,()3/% '/* %&*/#/<I- @-+ )&5/%,*-)/ 

#- -%/23-23.+ )&# $$G 2/+ #/% -+,I<&+/% #&(2/23,-*3/% @(5-+/% 0QR;1 KAST> AS9> 

ASH ? ASUHT 0V1: W/+, ? 2/#-C/*-)/*&% 0X1 @-+ )&%2*3,/ (+- )3%,*3C(23.+ -+/*5-# 

)& @-'#/,3'/% &+ &# '*/5/,/* )& #- YRKZ[ 0'*&)/53+-+23- )&# @-'#/,3'/ \MM1 &+ 

'-23&+,&% 2/+ $$G:  

   A&+,*/ )& #-% -#,&*-23/+&% 3+5(+/#.<32-% /C%&*7-)-% &+ #/% '-23&+,&% 2/+ $$G 

%& 3+2#(?&+ !" (+- *&%'(&%,- 3+5(+& 2&#(#-* -+/*5-#> D(& %& 5-+343&%,- 2/5/ (+ 

3+43#,*-)/ 3+4#-5-,/*3/> 2/5'(&%,/ &+ %( 5-?/*I- '/* #3+4/23,/% P 0MAE]1 -2,37-)/%> 

-(+D(& ,-5C38+ '(&)& @-C&* #3+4/23,/% L 0Z[> ZZ1> ? !!" @3'&*-2,373)-) /#3</2#/+-# 

)& #-% 28#(#-% L D(& %& ,*-)(2& &+ #- %/C*&'*/)(223.+ )& <-55-<#/C(#3+-%> 

-(,/-+,32(&*'/% 04-2,/* *&(5-,/3)&> -+,3KS/ ? -+,3KR-1 ? 2/5'#&6/% 3+5(+&% 0Z91:  



 1#

  En la actualidad el tratamiento del //0 es exclusivamente sintom4tico, 

incluyendo l4grimas y saliva artificial (:, 1:). 0or ello, es necesario comprender la 

fisiopatogenia de la enfermedad y así poder lograr dise@ar nuevas estrategias 

terapeAticas.  

  Adem4s, con base a la dicotomía existente entre células de ayuda Eh1 y Eh2,        

E reguladoras (Ereg) y m4s recientemente las Eh17, cada una con un patrIn de 

producciIn de citocinas diferente, se ha hecho patente la importante participaciIn 

de éstas en la regulaciIn de las respuestas observadas en el //0, así como en 

otras enfermedades autoinmunes y no-autoinmunes. 

 

  El siguiente esquema fue adaptado de una revisiIn de Lansen !"#$%# (1M), en el 

cual se sugieren los posibles mecanismos que participan en la inmunopatogénesis 

del //0. 
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!"#tor'(  
*+,i'nt"/'( 
 v121r1 in3'##i4n 

 5or '/ vir6( 
 #o7("#8i' 

 Inflamación glandular inicial 
 
9 */t'r"#i4n 'n /" 36n#i4n  
9 :";6r"#i4n ;' #</6/"( ;'/ 
'(tro+" 
9 */t'r"#i4n 'n /" '75r'(i4n ;' 
#ito#in"( 
   =v121r >!?9!@ AB!"@ >C9DEF 
9>n3/"+"#i4n ;'/ '5it'/io #on 
'75r'(i4n ;' n'o9"ntG2'no( 
 

Hor+on"( 

Ir';i(5o(i#i4n 
2'n<ti#" 

9 >n#r'+'nto ;' #ito#in"( 
 5ro9in3/"+"tori"( 
9 Ji(r'26/"#i4n ;' /" >C9DE 
9 >n#r'+'nto ;' K*!! 

   /ormación ectópica de centros        
              germinales 
 
    *#tiv"#i4n ;' #</6/"( K #on 
    "/t'r"#i4n 'n /" ;i3'r'n#i"#i4n 
    L +i2r"#i4n 

Ir'('nt"#i4n ;' "ntG2'no( 

*#tiv"#i4n ;' #</6/"( A 

     Disfunción glandular 
 
   9 Ci,'r"#i4n in";'#6";" 'n 
   r'(56'(t" " n'6rotr"n(+i(or'( 
     9 */t'r"#i4n 'n /" 36n#i4n 
('#r'tor" 
   9 *6+'nto 'n '/ ;"Mo ti(6/"r '  
    in3/"+"#i4n 

>n#r'+'nto 
;' #ito#in"( 
5ro9in3/"+"tori"(   Iro;6##i4n ;' 

 "6to"nti#6'r5o( 



 19

!"# %&'(%&)*+" 

 

  "#$ %&'(%&)#$ $() *) +,*-( ./ 0/.&#.(,/$ $(1*21/$ %()$'&'*&.($ -(, -,('/3)#$ 

+1*%($&1#.#$ ./ 2#4( -/$( 0(1/%*1#, 50/)($ ./ 67 89#:; /)%#,+#.#$ ./ 1# 

%(0*)&%#%&<) &)'/,%/1*1#,; -,&)%&-#10/)'/ /)',/ 1#$ %=1*1#$ >*/ %(0-()/) /1 

$&$'/0# &)0*)(1<+&%(? "($ /@/)'($ /) 1($ >*/ /$'A) &)@(1*%,#.#$ (%*,,/) .*,#)'/ 

/1 &)&%&( B # '(.( 1( 1#,+( ./ *)# ,/#%%&<) &)0*)/; #*)>*/ '#02&=) -#,'&%&-#) /) /1 

./$#,,(11( ./ 1#$ %=1*1#$ C/0#'(-(B='&%#$ 5D&+*,# E:? "#$ %&'(%&)#$ #2#,%#) *) 

#0-1&( /$-/%',( ./ ,/+*1#.(,/$ ./ -,('/3)#$ %/1*1#,/$ B C#) $&.( %1#$&F&%#.#$ /) 

F#0&1&#$; ./)',( ./ 1#$ %*#1/$ /$'A)G &)'/,1/*%&)#$ 5H":; &)'/,F/,()/$ 5HDI:; F#%'(,/$ 

./ )/%,($&$ '*0(,#1 5JID:; C/0(-(B/'&)#$ B >*&0&(%&)#$? K$'#$ $/ ,/1#%&()#) 

/$',*%'*,#10/)'/; #./0A$ ./ 0(.*1#, &)0*)&.#. / &)F1#0#%&<)? "#$ %&'(%&)#$ 

+/)/,#10/)'/ #%'L#) # %(,'# .&$'#)%&# ./ 0#)/,# -#,#%,&)# ( #*'(%,&)#; # 

.&F/,/)%&# ./ 1#$ C(,0()#$ %*B# #%%&<) /$ /).(%,&)#? M,&0/,#0/)'/ &)'/,#%'L#) 

%() ,/%/-'(,/$ ./ #1'# #F&)&.#. 1(%#1&N#.($ /) 1# $*-/,F&%&/ ./ 1#$ %=1*1#$; B 

-($'/,&(,0/)'/; ,/+*1#) 1# ',#)$%,&-%&<) ./ @#,&($ +/)/$ %/1*1#,/$ 0/.&#)'/ 

$/+*).#$ $/O#1/$; >*/ %().*%/) # %#02&($ /) /1 %(0-(,'#0&/)'( %/1*1#, 5E5:?  
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!"#$%&'()'*"+,-".&/'0'123&+,4,"2/"/)'

'

'

'

'

'

'

'
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'

'

'

'

 

 

"##$%&&'''.)*+,-.#-.,+/&$-#"0*123&"43#2/5-#"'-6.-3$ 

'

''5.'%2/4$2/+&'&'6&%",/'&#2.+2/'".72--",/,/8'29'/"/+23&'".3$.2'&:&4+&+"6,'#2.2%&'

:"/+".+&/'%2/4$2/+&/8'9&/'-$&92/'/,.'2.'4&%+2'%2#$9&:&/'4,%'29'4&+%;.':2'-"+,-".&/'

/2-%2+&:&/'4,%' 9&/'-<9$9&/'='272-+,%&/)'>&/+&'1&-2'&9#$.,/'&?,/'/2'-,.,-@&':,/'

4&+%,.2/' :2' %2/4$2/+&' -,.' A&/2' 2.' 9&' /2-%2-";.' :2' -"+,-".&/' 2.' 9,/' 9".7,-"+,/'

&0$:&:,%2/'='*BCDE'-<9$9&/'=1('F$2'/2-%2+&.'G!HI!'0'-<9$9&/'=1J'F$2'/2-%2+&.'GKI

C8'GKIL8'2'GKI(M8'2.+%2',+%&/'N(O8'(PQ)'K&/'-<9$9&/'=1('/,.'2/2.-"&92/'2.'29'-,.+%,9'

:2' ".72--",.2/' ".+%&-29$9&%2/8' 3"2.+%&/' F$2' 9&/' -<9$9&/' =1J' /,.' "34,%+&.+2/' 2.'
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!"#$%%!&"$' )&* +$,-!".&'/ 0'.$ .!)& 1$ *$')2$'.3' .3-4!5" '$ 3'&%!3" 3 ,3 

)3.&65"$'!' 1$ ,3 $"#$*-$131 -$1!313 )&* !"-2"!131/ 7$%!$".$-$".$ '$ +3 

1$'%*!.& ,3 89:1<= > ,3 #3-!,!3 ?2$ ,3 %&-)&"$ @89:1<A $ 89:1<BC= %&-& 2"3 %!.&%!"3 

?2$ D2$63 2" )3)$, !-)&*.3".$ $" ,3 1$#$"'3 %&".*3 43%.$*!3' $E.*3%$,2,3*$'/ A'F 

-!'-&= ,3 89:1< '$ +3 $"%&".*31& '&4*$:$E)*$'313 $" 2"3 G3*!$131 1$ 

$"#$*-$131$' 32.&!"-2"$' > $"#$*-$131$' !"#,3-3.&*!3' @1H:2JC/ 
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!" $% &'()'$"*$ $&+)$,- ./'()0- 22 &$ 0$&),$" %-& 34&'5%$& 6'7$0$"8'-8'4"$& 6$ %- 

89%)%- : ; %- ',340*-"8'- 6$% *'34 6$ 0$&3)$&*- 40'('"-6- 84" 5-&$ $" 6'8<- 

6'7$0$"8'-8'="> 
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Es;uema adaptado de Ahi Dhen y Arian &aurence. Nature Immunology 2LL7, 8OPL2-PL6. 
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!"2"2 %&T(%&NA+ ,N +-ND/(0, D, +J23/,N 4/&0A/&("  

  "#$%t'( )*+,a% '.$/'(+$a% 0*' %*1$'2'( 0*' 3a% +$t4+$(a% 5*'1a( *( 6a6'3 

$)642ta(t' '( 3a 6at417('%$% /'3 %8(/24)' /' S5:12'(; a3 $(+2')'(ta2 < 624)4.'2 

'3 624+'%4 a*t4$()*(' +'3*3a2 < ,*)42a3 =>?@>ABC 

  D' ,'+,4; a a31*(a% +$t4+$(a% t$64 E,?; $(.43*+2a/a% '( 3a 6at417('%$% /'3 SSF; 

ta)G$7( %' 3'% ,a at2$G*$/4 *(a 6a2t$+$6a+$H( '( 4t2a% '(I'2)'/a/'% a*t4$()*('%        

=>J; >KB; 642 '5')634 34% ($.'3'% a3t4% /' LM@?N '( 63a%)a ,a( %$/4 +422'3a+$4(a/4% 

+4( a3t4% ($.'3'% /' L1O? ta(t4 '( 6a+$'(t'% +4( SSF +4)4 '( 6a+$'(t'% +4( 

a2t2$t$% 2'*)at4$/' =>JBC P/')Q%; %' ,a /')4%t2a/4 0*' 3a LM@?N '%ta $(.43*+2a/a 

'( 3a %'Ra3$Sa+$H( '( '3 Q)G$t4 34+a3 0*' +4(/*+' a 3a $(I3a)a+$H( '( 3a% 13Q(/*3a% 

=>KBC Tt24 '5')634 $(+3*<' 3a '#62'%$H( /' 3a LM@?>C "( *( '%t*/$4 2'a3$Sa/4 '( 

2at4('% UVMW362; %' /'t'+tH 3a '#62'%$H( 34+a3 /'3 VXP) /' 3a LM@?> '( *(a Ia%' 

t')62a(a 624@$(I3a)at42$a /' 3a% 3'%$4('% a*t4$()*('% =YZBC Ma '#62'%$H( /'3 

t2a(%+2$t4 /' 7%ta +$t4+$(a ta)G$7( %' 4G%'2.H '( *(a Ia%' t')62a(a 624@

$(I3a)at42$a /' 3a %$a34a/'($t$% a*t4$()*('; 34 0*' %*1$'2' 0*' '%ta )437+*3a 

/'%')6'Ra *( 6a6'3 $)642ta(t' '( 3a /'%t2*++$H( /' 3a% 13Q(/*3a% %a3$.a3'% 

/*2a(t' '3 /'%a224334 /' *(a 2'%6*'%ta a*t4$()*(' =Y?BC "3 12*64 /' [42$*+,$ 

+4(I$2)H 3a $)642ta(+$a /' '%ta $(t'23'*+$(a; a3 '%t*/$a2 3a 2'3a+$H( /' 3a LM@?> < '3 

.$2*% /'3 "6%t'$( \a22 ="\]B; < a3 '(+4(t2a2 0*' 3a 624/*++$H( /' 3a LM@?> a*)'(tH 

/*2a(t' 3a a+t$.a+$H( /'3 .$2*% in $itro; /' ta3 )4/4 0*' '%ta +4(t2$G*<' a3 6at2H( /' 

2'%6*'%ta t$64 E,? '( '3 SSFC Ea)G$7( %' ,a /'%+2$t4 0*' 3a% +$t4+$(a% LM@>; LM@Y; 

LM@^; LM@?> a%8 +4)4 3a LM@?Z '(t2' 4t2a%; $(t'2.$'('( '( 3a G$46at43418a /' 3a% 

a3t'2a+$4('% 3$(I46243$I'2at$.a% /' 3a% +73*3a% \ =Y>BC 



! "#

  "#$% &'#(&')% &() '*+($#%)#, +%$#'&'+%&'-) ,) .% /'0'(+%#(1,)'% 2,. 334 ,0 .% 567

19: 6% 56719 ,0 ;)% &'#(&')% +.,'(#$-+'&% <;, $,1;.% ;)% 1$%) =%$',2%2 2, 

/;)&'(),0 2, .%0 &>.;.%0 ?,*%#(+('>#'&%0: 3; +$')&'+%. /;)&'-) ,0 %)#'7')/.%*%#($'%@ 

+($ .( <;, .% 56719 /%&'.'#% .% ,.'*')%&'-) 2, ($1%)'0*(0 ')/,&&'(0(0 &() *A)'*( 

2%B( %. #,C'2( 2,. ?;>0+,2: D2,*E0@ .% 56719 C;,1% ;) +%+,. '*+($#%)#, ,) .% 

#(.,$%)&'% ')*;),@ ,) ,. 2,0%$$(..( 2, .%0 &>.;.%0 F G 2, .%0 &>.;.%0 2,)2$A#'&%0@ %0A 

&(*( ,) ,. &$,&'*',)#( G 2'/,$,)&'%&'-) 2, &>.;.%0 H I33K: L,)#$( 2, .%0 =A%0 2, 

0,B%.'M%&'-) <;, ;#'.'M% .% 56719 <;, ?%) 0'2( *,C($ &%$%&#,$'M%2%0 0, ;N'&% % .% 

=A% 2, O%PQ3#%#@ &;G% ')/($*%&'-) 0, %*+.'% ,) (#$( %+%$#%2(: H$,=,*,)#,@ .% 

')#,$%&&'-) 2, .% 56719 &() 0; $,&,+#($ I56719RK %&#'=% % O%P1 G % FGPS I3TK@ .%0 

&;%.,0 0, ,)&;,)#$%) &()0#'#;#'=%*,)#, %0(&'%2%0 &() .(0 $,&,+#($,0 56719R1 G 

56719RS@ $,0+,&#'=%*,)#, I3UK: 6% 56719 ')2;&, ,) *%&$-/%1(0 .% /(0/($'.%&'-) ,) 

#'$(0')% G .% %&#'=%&'-) 2, .(0 /%&#($,0 2, #$%)0&$'+&'-) 3#%#3 G 3#%#1@ G ,) )(7

*%&$-/%1(0 .% %&#'=%&'-) 2, 3#%#U I3T@ 3V73WK: 

  D +,0%$ 2, <;, .% %&&'-) +$')&'+%. 2, .% 56719 ,0 %)#'7')/.%*%#($'%@ 2'=,$0(0 

,0#;2'(0 .% ?%) '*+.'&%2( ,) .% +%#(1>),0'0 2,. 334: 3, ?%) $,+($#%2( %.#(0 

)'=,.,0 2, 56719 #%)#( ,) +.%0*% &(*( ,) 0%.'=%@ G >0#(0 ?%) 0'2( &($$,.%&'()%2(0 

&() .% 1$%=,2%2 2, .% ,)/,$*,2%2 IS1@ SV@ 3XK: L, ?,&?( Y(Z G 0; 1$;+( ISSK ?%) 

2,*(0#$%2( &.%$%*,)#, <;, .%0 &>.;.%0 F [LT\ 2, 1.E)2;.%0 0%.'=%.,0 2, 

+%&',)#,0 &() 334 +$(2;&,) T9 =,&,0 *E0 56719@ 567S , 5Y]7! <;, .%0 &>.;.%0 F 

[LT\ 2, 0%)1$, +,$'/>$'&%: D0A *'0*(@ ,) .(0 $%#(),0 #$%)01>)'&(0 +%$% 56719 0, 

?% 2,*(0#$%2( <;, ,. ')&$,*,)#( ,) .% ,Z+$,0'-) 2, 56719 #%)#( ,) 1.E)2;.%0 

0%.'=%.,0 &(*( .%1$'*%.,0 &()#$'N;G, % .% 2,0#$;&&'-) 2, .%0 *'0*%0 +($ ;)% 

*%G($ ')/'.#$%&'-) 2, &>.;.%0 F [LT\ IT9@ T1K: "#$%0 ,='2,)&'%0@ #%*N'>) ,) ,. 



 "#

!odelo !urino de SS,, han de!ostrado 2ue la liberación de 67-10 !ediante 

trans;erencia de genes causa: i> una dis!inución i!portante en la in;la!ación 

glandular, as@ co!o ii> la dis!inución de los niveles de 67-10 en plas!a B2D, 2E>. 

Esto re;leHa la co!pleHidad de la participación de la 67-10 en la patogenia del SS,, 

as@ co!o en otras en;er!edades autoin!unes. 

  7os estudios realiIados en glJndulas salivales de pacientes con SS,, 

espec@;ica!ente anJlisis de la eKpresión de genes i!portantes en la producción 

de citocinas, han de!ostrado la i!portancia de los inter;erones tipo 6 y 66 en la 

perpetuación de la respuesta in!une B42, 43>. Oa!biPn se ha descrito 2ue las 

citocinas co!o la 67-1, 67-Q, 67-E y ORF-! se transcriben en altas cantidades en las 

cPlulas epiteliales de pacientes con SS, B44>, y 2ue las cPlulas !ononucleares de 

estos pacientes ta!biPn producen en el J!bito local 67-Q e 67-10, !is!as 2ue, 

co!o se !encionó previa!ente, contribuyen a la destrucción de las glJndulas 

eKócrinas en el SS, B45>. 

 

"#"  $!A D' S')A*+,AC+.N  0A12STAT! 

  Uurante los Vlti!os 15 aWos se han descrito algunas de las !olPculas !ediante 

las cuales las citocinas tipo 6 y tipo 66 eHercen sus ;unciones, entre ellas se ubica a 

las prote@nas 2ue co!ponen la v@a JakZStat Btabla 1>B4Q>. Ue hecho varias de las 

citocinas involucradas en la patogenia del SS, seWaliIan a travPs de la v@a 

JakZStat. [o!o se !encionó previa!ente, el !ecanis!o de seWaliIación inicia 

con la unión a su receptor, lo 2ue desencadena una cascada de eventos 2ue 

llevan a la ;os;orilación de las prote@nas Janus tirosina cinasas BJaks> y a los 

transductores de la seWal y activadores de la trascripción BStats> BFigura 3>. 7a 
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!"#$%$" '( %") *"+), ()-. !/0#"'" 1/0 23"-0/ 10/-(45") 2$-/1%.)#$2") '(5/#$5"'") 

*"+6, *"+2, *"+3 9 :9+2; <% 1()/ #/%(23%"0 ="04" (5-0( 62>?63> +@" A6>>> ";.;B; 

C" (D10()$E5 '( *"+6F*"+G 9 :9+2 () 3H$23", #$(5-0") I3( *"+3 )( (D10()" (5 

2J%3%") KL 9 -$#/2$-/) AGMB; <5 %" !$N30" G )( #3()-0" %" ()-032-30" '( %") 10/-(45") 

*"+), %" 23"% )( 2/#1/5( '( M '/#$5$/) 2/5)(0="'/) '(5/#$5"'/) *O6?*OM; C" 

0(N$E5 2"0H/D$%/?-(0#$5"% () (% '/#$5$/ 2"-"%4-$2/, J)-( $52%39( '/) '/#$5$/)P 

'/#$5$/ '( -$0/)$5" 2$5")" A*O6B 9 /-0/ '( 1)(3'/2$5")" A*O2B; C" 0(N$E5 "#$5/?

-(0#$5"% A*O3?*OMB ()-" 2/5)-$-3$'" 1/0 35 '/#$5$/ '(5/#$5"'/ Q<RS, ()-( 

'/#$5$/ #('$" %" 35$E5 '( %" 2$-/2$5" 2/5 )3 0(2(1-/0; T( )"H( I3( "#H/) 

'/#$5$/) Q<RS 9 (% '( 1)(3'/2$5")" 0(N3%"5 %" "2-$=$'"' 2"-"%4-$2" AGM, GUB; 

  C/) T-"-) )/5 M 10/-(45") AT-"- 6, 2, 3, G, V", VH 9 WB I3( )( (523(5-0"5 $5"2-$=") 

(5 (% 2$-/1%")#" 9 )/5 " )3 =(X )3H)-0"-/) '( %") *"+); C/) T-"-) 35" =(X 

"2-$="'/), #$N0"5 Y"2$" (% 5Z2%(/ ( $5'32(5 %" -0"5)20$12$E5 '( N(5() '( 

#/%J23%") I3( 1"0-$2$1"5 (5 '$=(0)/) 10/2()/) 2(%3%"0(), -"%() 2/#/ 

)/H0(=$=(52$", 10/%$!(0"2$E5, '$!(0(52$"2$E5 9 "1/1-/)$) AG[, V>B;  

  <5 %" !$N30" V )( #3()-0" %" ()-032-30" '( %/) T-"-), '$2Y" ()-032-30" 2/5)-$-39( V 

'/#$5$/) 2/5)(0="'/)P '/#$5$/ "#$5/?-(0#$5"%, \2/$%('?2/$%], '/#$5$/ '( 35$E5 "% 

@K^, '/#$5$/ TO2 9 (% '/#$5$/ '( "2-$="2$E5 -0"5)20$12$/5"% A:^@B; <5 %" 0(N$E5 

2"0H/D$%/?-(0#$5"% )( (523(5-0"5 "10/D$#"'"#(5-( 62V "#$5/.2$'/) H$(5 

2/5)(0="'/), )( )"H( I3( J)-" 1/02$E5 2/5-0$H39(  " %" 35$E5 "% @K^ 9 -"#H$J5 

0(N3%" %" #$N0"2$E5 '(% T-"- "% 5Z2%(/; <% '/#$5$/ \2/$%('?2/$%] )( ")/2$" 2/5 ="0$") 

#/%J23%") $#1/0-"5-() (5 #/'$!$2"0 %" 0(N3%"2$E5, -"%() 2/#/ _RQ[ A'(% $5N%J) 

\_5-(0!(0/5 0(N3%"-/09 !"2-/0]B; <5 %" 0(N$E5 2"0H/D$%/?-(0#$5"% )( %/2"%$X" (% '/#$5$/ 

'( 35$E5 "% @K^, J)-( 0(2/5/2( #$(#H0/) '( %" !"#$%$" `^T A'(% $5N%J) 
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!"#$%&'%&(#)*+,,+)+-$./+$%0 2.$%34 5 $+,6.7# 2% 8+ +2(-.+0( -(# 9+ ,.*&+-.:# 0%9 

;$+$ +9 #<-9%(= >9 0(,.#.( +0?@#$( 0%#(,.#+0( !9.#A%&3 %2 .,B(&$+#$% B+&+ 

*+&+#$.C+& 9+ @#.:# +9 DEF= >9 0(,.#.( ;GH ,%0.+ %9 &%-9@$+,.%#$( 0%9 &%-%B$(& 

%2B%-I'.-( 5 9+ 0.,%&.C+-.:# 0%9 ;$+$= >9 <9$.,( 0(,.#.( %2 0% +-$./+-.:# 

$&+#2-&.B-.(#+9 JKFD4 JLMN LO4= 
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              Ta$la &' (a)s + Stats activados 3or citocinas' 

6itocinas ti3o &                                         (a)s                                Stats 

!" $%&'(%)*+ ,-. ('/0*1&.)  
.2 1.(.0&'1 !(3 
 
45678 45698 456:8 456!;                               <*=!8 <*=>                 ?&*&;*8 ?&*&;@8 ?&*&> 
456A                                                          <*=!8 <*=>                 ?&*&B       
456!>                                                       <*=!8 <*=78 CD=7        ?&*&B 
 
7" $%&'(%)*+ ,-. ('/0*1&.)  
.2 1.(.0&'1 "(3 
 
45678 456;8 EF6$?G                                      <*=7                      ?&*&;*8 ?&*&;@ 
 
>" $%&'(%)*+ ,-. ('/0*1&.)  
.2 1.(.0&'1 H0!>I3 
 
456B8 456!!8 J?F8 $KCG8 54G8 $C6!    
KKC6!LM?G6>                                           <*=!8 <*=7                 ?&*&>8 ?&*&! 
E6$?G                                                     <*=!8 <*=7                 ?&*&> 
5.0&%)*                                                    <*=7                           ?&*&> 
456!7                                                        <*=78 CD=7                 ?&*&A       
4567>                                                                N                         ?&*&A 
 

A" $%&'(%)*+ (') 1.(.0&'1.+ O'/'P%/Q1%('+3 
 
O'1/')* P. (1.(%/%.)&'                             <*=7                        ?&*&;*8 ?&*&;@8 ?&*&> 
01'2*(&%)*                                                    <*=7                        ?&*&;*8 ?&*&;@                                     
.1%&1'0'D.&%)*                                              <*=7                        ?&*&;*8 ?&*&;@ 
&1'/@'0'%.&%)*                                            <*=7                        ?&*&;*8 ?&*&;@             
 
6itocinas ti3o && 
 
4)&.1R.1') #L"                                            <*=!8 CD=7                ?&*&!8 ?&*&7 
4)&.1R.1') !                                                <*=!8 <*=7                ?&*&!           
456!I                                                          <*=!8 CD=7               ?&*&> 
456!:                                                                  N                         N 
4567I                                                                  N                       ?&*&> 
45677                                                                  N                       ?&*&>8 ?&*&; 
4567A                                                                  N                       ?&*&> 
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!"#$%& ( ) *. ,-.%$/.$%& 01 23- 4&5- ) 6.&.-. 

 

Estructura de S,A,

!"#$%&'()* +,'*$-".,'*

.)-$()/ !

121 3('-,% 456 781

1               130               300                      500  525         640       258-851
8 S
P P

Coiled-coil> involucrado en la interacción proteína-proteína

DED >  dominio de unión al DGA

SHI >   esencial para la activación y función de S,A,

,AD >  dominio de activación transcripcional

 

 

 

!"#$%&- 78 ( ) * -39 $9& &0&:.&/";9 01 2& %1<"-";9 :3% =>6?1& 4.4. 1..&2.  
:$@2"/&03 19 !"##  ABBA8 CBDE6CACF6FC7C. 
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!"!"# %&'()*+,-.& / ',-01'*.& *2 3' -&'(),&04,05(6! 78-'-!9" 

  "#$#3 &'( )*)+)$,-(*#( .(/+0)#1 +1-1 '* &$+#10 .( 0(/2'(/#$ .( &$/( $3'.$ 4.(, 

)*3,5/ $+'#(627$/( 0(/21*/( &$+#10 89:;<=>? 210 /' +$2$+).$. .( '*)0/( @ $+#)A$0 

'* (,(-(*#1 .(, 201-1#10 4B(*7$*+(0C> .( 3(*(/ .( &$/( $3'.$ 4+1*1+).1/ +1-1 

(,(-(*#1 .( 0(/2'(/#$ .( &$/( $3'.$> (* 7(2$#1+)#1/ (/#)-',$.1/ +1* DE6F 4GH? 

GI>J              

  K/#0'+#'0$,-(*#( (, "#$#3 (/ /)-),$0 $ ,1/ 1#01/ "#$#/? #)(*( '*$ 0(3)L* 

+1*/(0A$.$ M-)*16#(0-)*$, )*A1,'+0$.$ (* #(#0$-(0)N$+)L*? '* .1-)*)1 .( '*)L* $, 

OP9? '* .1-)*)1 "QI )-210#$*#( (* (, 0(+,'#$-)(*#1 .(, 0(+(2#10 $/R +1-1 ,$ 

.)-(0)N$+)L* .(, "#$# @ '* .1-)*)1 .( #0$*/$+#)A$+)L* +$0S1T)6#(0-)*$,J 9, )3'$, U'( 

,1/ 1#01/ "#$#/? "#$#3 (/ $+#)A$.1 210 &1/&10),$+)L* (* #)01/)*$ 4VWXG> (* ,$ 0(3)L* 

+$0S1T)6#(0-)*$, @ &1/&10),$+)L* (* /(0)*$ 4"WIW> .(*#01 .(, .1-)*)1 .( 

#0$*/$+#)A$+)L*J E$ &1/&10),$+)L* (* #)01/)*$ +1-1 0(/2'(/#$ $ ,$ (/#)-',$+)L* 210 

+)#1+)*$/ (/ -(.)$.$ 210 '*$ Y$*'/ +)*$/$ 4Y$ZH> @ /( 0(U')(0( 2$0$ ,$ 

.)-(0)N$+)L* .( "#$#3? /' #0$*/,1+$+)L* $, *[+,(1 @  /' '*)L* $, OP9  4G3>J 

  K, "#$#3 /( +$0$+#(0)N$ 210 /' +$2$+).$. .( $+#)A$0 .)&(0(*#(/ 3(*(/ (* .)&(0(*#(/ 

#)21/ +(,',$0(/ 4G3>J O(*#01 .( ,$/ +)#1+)*$/ +1* +$2$+).$. .( $+#)A$0 "#$#3 /( 

)*+,'@(\ $ ,1/ -)(-S01/ .( ,$ &$-),)$ .( ,$ DE6F? ,(2#)*$? DE6HI? )*#(0&(01*(/? DE6HX? 

&$+#10 (/#)-',$.10 .( 30$*',1+)#1/ 4]6^"<>? &$+#10(/ .( +0(+)-)(*#1 @ $ 

1*+13(*(/_ ,$ 30$* A$0)(.$. .( +)#1+)*$/ +1* +$2$+).$. .( $+#)A$0 "#$#3? -'(/#0$ 

,$ +1-2,(`).$. .( .)+71 &$+#10J 

  E1/ 0$#1*(/ .(&)+)(*#(/ .(, 3(* .( "#$#3 /1* (-S0)L*)+$-(*#( ,(#$,(/J "( 2)(*/$ 

U'( ,$ -'(0#( .(, (-S0)L* 1+'00( 210 '*$ )*/'&)+)(*+)$ *'#0)+)1*$, 4Ga>J b(.)$*#( (, 

'/1 .( $*)-$,(/ +1*.)+)1*$,(/ .(&)+)(*#(/ .( "#$#3 (* .)&(0(*#(/ #)21/ +(,',$0(/? 
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se ha entendido mejor la función de este factor en diversos tejidos. Con relación al 

sistema inmune y sus funciones inflamatorias, la deficiencia de Stat3 en células 

epiteliales del timo causa una inadecuada sobrevivencia de timocitos (>>). Los 

efectos de la IL-6 son pleiotrópicos, incluyendo la estimulación de la supervivencia 

de células T (>6). Eada la importancia de Stat3 en la señalización a través de IL-6 

es evidente que hay una alteración en la supervivencia de células T mediada por 

IL-6 (>7). La deficiencia de Stat3 en células presentadoras de antígenos 

interrumpe la tolerancia de la célula T (>8), mientras que en granulocitos, la 

deficiencia lleva a una excesiva proliferación en respuesta al factor estimulador de 

colonias de granulocitos (N-CSF) (>9) . 

  Se ha descrito la participación de Stat3 en la inducción de genes inflamatorios en 

el hígado (60), aunque también media las funciones anti-inflamatorias de la IL-10 

en macrófagos, donde la activación persistente lleva a una inflamación intestinal 

crónica (61, 62).  

  Estudios recientes han identificado a Stat3 como una molécula que juega un 

papel clave en mediar inmunosupresión inducida por tumorigenesis. Se sabe que 

Stat3 también tiene la capacidad de transducir señales de varias proteínas 

oncogénicas (63-6>), y que no es solamente un potente regulador negativo de una 

respuesta Th1 que media inflamación, sino que también es un importante 

activador de varios genes indispensables para la inmunosupresión (61, 6>). Se ha 

descrito que Stat3 y Stat> se encuentran frecuentemente hiperactivados en 

tumores sólidos y en enfermedades hematológicas malignas (6>). La activación 

constitutiva de Stat3 puede ser propagada en parte por factores reguladores de 

Stat3 tales como la IL-10 y el factor de crecimiento vascular endotelial (del inglés 



 ""

!"#$%& ( )(*+,* -. /0121(3 +245*(1.3 6(/,( 27( -,8.*3,-(- -. /0121(3 -.1 3,3+.4( 

,7427.9 "3+5 4.-,( 27( ,7+.*/5427,/(/,:7 .7+*. (4;(3& 15 <2. =.7.*( 

,7427532)*.3,:7 ,78512/*(7-5 27( *.3)2.3+( ,7427. ,7(+( > (-()+(+,8( ?@@%9 "3 

.8,-.7+. <2. .1 A+(+B .3 27 C(/+5* -. +*(73/*,)/,:7 /57 4D1+,)1.3 C27/,57.3 ?$,=2*( 

@% .7 -,C.*.7+.3 /0121(3 ?EB& @F% *.C1.G5 -. 32 ,4)5*+(7/,( > )(*+,/,)(/,:7 .7 

-,C.*.7+.3 3,3+.4(39 

  H(-5 <2. 1(3 /,+5/,7(3 G2.=(7 27 )().1 C27-(4.7+(1 .7 1( )(+5=.7,( -.1 AAI& (3J 

/545 -. 5+*(3 .7C.*4.-(-.3 *.24K+,/(3& -,3./(* (1=27(3 -. .3+(3 8J(3 .3 

,7-,3).73(;1. )(*( .7+.7-.* 4.G5* 1( .7C.*4.-(- > 32=.*,* 72.8(3 (1+.*7(+,8(3 -. 

+*(+(4,.7+59  

 

$,=2*( @9 $27/,57.3 -. A+(+B9 

 

 

 

 

 

 

 

 

 

 

 

 

 "#$#3 

)*51,C.*(/,:7 

35;*.8,8.7/,( 

(7.*=,( ()5)+53,3 

*.=.7.*(/,:7 
4,=*(/,:7 

     &'#()(*$* 
$+#(,(+-.$/$#01($ 

21$+3-01/$'(4+ 
'5.6.$1  
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!"4 %&'()*+,-. /& )*0 +,12+,.*0. 

  "n la respuesta inflamatoria participa la liberación de mediadores y el 

reclutamiento de leucocitos circulantes, los cuales son activados en el sitio de 

inflamación y así mismo liberan otros mediadores. "n muc9os casos, la respuesta 

inflamatoria se resuelve mediante la liberación de mediadores endógenos anti-

inflamatorios (citocinas anti-inflamatorias), así como la acumulación de factores 

intracelulares reguladores negativos. Por lo tanto, las células inflamatorias son 

eliminadas en el momento adecuado. Sin embargo, la acumulación y la activación 

persistente de leucocitos son factores críticos en la inflamación crónica, lo Aue 

sugiere una disfunción de los mecanismos de regulación negativa (1C). 

Actualmente existen estudios clínicos para el tratamiento de la inflamación, dic9o 

tratamiento esta enfocado a la in9ibición en la producción de mediadores pro-

inflamatorios y en la supresión de la iniciación de la respuesta inflamatoria, por 

ejemplo la supresión de las vías de seGalización positivas para citocinas pro-

inflamatorias. "s evidente, Aue el entendimiento sobre los mecanismos mediante 

los cuales la respuesta inflamatoria se resuelve, contribuirá a proveer nuevas 

alternativas en el tratamiento de la inflamación crónica, característica de varias 

enfermedades autoinmunes entre ellas el SSP. 

!"4"3 04546 7 89:;5<5=8>9" 

  La expresión aberrante de la familia de citocinas LILMIL-N 9a sido asociada a 

enfermedades autoinmunes, c9oAue séptico y neoplasia (NO). Pomo se mencionó 

previamente, la activación constitutiva de Stat3 se 9a observado frecuentemente 

en inflamación crónica. Incluso se 9a descrito activación constitutiva de Stat3 entre 

pacientes con artritis reumatoide (AR) y pacientes con enfermedad inflamatoria 
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i"testi"al )EII,. Estos mismos resultados 3a" sido re4rodu5idos e" modelos 

muri"os de AR y EII 5r9"i5a. Otros Stats tam<ié" 3a" sido estudiados e" 

e">ermedades autoi"mu"es? as@ el i"5reme"to e" la a5tiAa5i9" de StatB 3a sido 

re4ortado e" 5élulas e4iteliales de 4a5ie"tes 5o" asma )6D,. Los rato"es 

tra"sFé"i5os de StatG tam<ié" desarrolla" 5olitis )HI, y la A@a de ILJBKLStatG lleAa a 

u"a res4uesta T3B? la 5ual tam<ié" se 3a demostrado e" 4a5ie"tes 5o" 

e">ermedad de Nro3" )HB,. Por lo ta"to? los Stats jueFa" u" rol 4ositiAo e" el 

4ro5eso de i">lama5i9". 

 3"#"$ &'()*+,-./ /'(+0-1+ 2' *+ 13+ 4+5670+0 8'2-+/0' *+ 9+8-*-+ 7:;7" 

  La dura5i9" de las seQales tra"smitidas 4or 5ito5i"as media"te la A@a de RaSLStat? 

es reFulada e" 4arte 4or la >amilia de 4rote@"as RaS i"3i<idoras e"d9Fe"as? a las 

Tue se les 5o"o5e 5omo su4resoras de la seQaliUa5i9" de 5ito5i"as? del i"FlésV 

su44ressors o> 5ytoSi"e siF"ali"F )SONS, o 5ito5i"asJi"du5i<les SWK? del i"FlésV 

5ytoSi"eJi"du5i<le SWK 4rotei"s )NIS, )XiFura H, )HK,. La >amilia SONS estY 

5om4uesta 4or o53o 4rote@"as rela5io"adas? Tue tie"e" e" 5omZ" u" domi"io SWK 

seFuido de u" motiAo llamado [5aja de SONS\? del i"Flés [SONs <o]\ )H^? HG,. De 

éstas? SONSB y SONS^ jueFa" u" 4a4el im4orta"te e" i"3i<ir seQales Tue 

4arti5i4a" e" la A@a RaSLStat? misma Tue media"te la a5tiAa5i9" 4or 5ito5i"as 

5o"du5e a i">lama5i9". El me5a"ismo de a55i9" de SONSB y SONS^ es i"3i<ir la 

a5tiAidad de las RaSs? SONSB dire5tame"te se u"e al sitio de a5tiAa5i9" de las 

RaSs a traAés del domi"io SWK. Por otro lado? el SONS^ se u"e a los re5e4tores 

de 5ito5i"as )XiFura `,. Ta"to el SONSB 5omo el SONS^ 5o"tie"e" u"a 5i"asa 5o" 

5a4a5idad i"3i<itoria e" la reFi9" ami"o termi"al? misma Tue es ese"5ial 4ara la 

i"3i<i5i9" de RaS )Ha? H6,. 
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  "# $%& &'()'*#+*& ,'()-%& &* .)*&+-% % $% ,%.'$'% /* $%& 0-1+*'#%& 23425 &) 

*&+-)6+)-% 7 8)* *& $1 8)* $%& '#/)6* 9,'()-% :;< %&= 61.1 *$ .*6%#'&.1 01- *$ 6)%$ 

$%& 0-1+*=#%& 2342 -*()$%# #*(%+'>%.*#+* $% &*?%$'@%6'A# /* 6'+16'#%&5 $1 6)%$ 

0)*/* &*- '#B'C'*#/1 $% %6+'>%6'A# /* $%& D%E&5 '#B'C'- $% ,1&,1-'$%6'A# /*$ -*6*0+1-  

/* $% '#+*-$*)6'#%5 0%-% *>'+%- *$ -*6$)+%.'*#+1 /* $1& 2+%+& 1 *>'+%- 8)* *$ 2+%+ 

.'(-* B%6'% *$ #F6$*1 9G'()-% H;I J.C%&  ,'()-%& B%# &'/1 %/%0+%/%& /* $% -*>'&'A# 

01- K%#%/% 7 L1&B'.)-% 9MN;I 

 

G'()-% :I G%.'$'% /* $%& 0-1+*=#%& 2342I 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Nombre 

 4O2M 

 DJPQ22OMQ2342M 

4O22Q22O2Q23422 

4O2SQ22OSQ2342S 

4O24Q2342U 

4O2NQVJW4Q2342: 

4O2UQ2342N  

4O2:Q23424 

Estructura  Inducción mediante: 

 "015 OXY25 OXYS5 K45 0-1$%6+'#%  

 OXY25 OGVY(%..% 

K45 OXYU5 XOG5 OZGYM 

OXYM5Y25YS5Y45YU5YM[5 YMM5 K45 0-1$%6+'#% 
"W35 XOG5 OGVY(%..%5 X*0+'#%5 XW25 \VG5 *+6I  

&* /*&61#16* 

&* /*&61#16* 
 
OXYU5 OXYM2  

&* /*&61#16* %)#8)* &* *]0-*&% *#  
6^$)$%& B*.%+101'^+'6%& 
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=,3"8&,";-' 5$1%+.";-'
,"30,"-&' ,"30,"-&'

%+,+130%'%+,+130%'

3%&-.,%"1,";-'
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!.#.! S&'S! e inflamaci0n. 

  "# $# %&'()& %$*+#& '(,+-+(#.( (# /01/3 3( &43(*56 7$( )&3 *8.&#(3 %$(*(# 

'$*8#.( () 9(*:&'& (%4*+&#8*+&; <8 3(8 9&* 8).(*8-+&#(3 (# () ,(.& '$*8#.( )8 

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

(%48*>&; () *&) ,+3+&)6>+-& '( /01/3 (# .(D+'& 8'$).& 3( '(3-&#&-(C E8*+&3 

.*848D&3 =8# *(9&*.8'& 7$( () /01/3 (3 +#'$-+'& 9&* 58*+83 -+.&-+#83 

+#,)8%8.&*+83 < 8#.+F+#,)8%8.&*+83 .8)(3 -&%&G HIFJ; HKLF! ( HIFMNC /( 384( 7$( () 

/01/3 *(>$)8 #(>8.+58%(#.( )8 8--+6# '( '+-=83 -+.&-+#83; 83: -&%& )83 

,$#-+&#(3 '( )83 /.8.3 ?@OBC I8 (P9*(3+6# ()(58'8 '( /01/3 3( =8 '(3-*+.& (# 

-Q)$)83 (9+.()+8)(3 < '( )R%+#8 9*&9+8 '() -&)&# (# () %&'()& %$*+#& '( )8 

(#,(*%('8' +#,)8%8.&*+8 +#.(3.+#8) ?ANBC "# 98-+(#.(3 -&# 8*.*+.+3 *($%8.&+'(; 

.8%4+Q# 3( =8# &43(*58'& 8).&3 #+5()(3 (# )8 (P9*(3+6# '( /01/3 ?AMBC S3: 

%+3%&; (# %&'()&3 %$*+#&3 '( 3+#&5+.+3 +#,)8%8.&*+8; () /.8.3 ,&3,&*+)8'& 9*(-('( 8 

)8 (P9*(3+6# '( /01/3; )& -$8) (3 -&#3+3.(#.( -&# )8 +'(8 '( 7$( () /01/3 (3 

98*.( '( )8 *(.*&8)+%(#.8-+6# #(>8.+58 (# )8 5:8 '( T8UV/.8.C W8%4+Q# 3( =8 

'(%&3.*8'& 7$( () /01/3 9$('( 3(* ,&3,&*+)8'& < 9*&484)(%(#.( $4+7$+.+#8'& (# 

*(39$(3.8 8 (3.+%$)8-+6# 9&* -+.&-+#83 ?AXBC 

  1&# 483( (# )& '(3-*+.&; (3 -)8*& 7$( )83 -+.&-+#83 D$(>8# $# 989() -*$-+8) (# )8 

98.&>(#+8 '( )83 (#,(*%('8'(3 8$.&+#%$#(3; < (#.(#'(* )83 5:83 '( 3(Y8)+Z8-+6# 

7$( Q3.83 $.+)+Z8# 83: -&%& )8 *(>$)8-+6# '( )83 %+3%83 (3 +%9*(3-+#'+4)( 98*8 

9&'(* >(#(*8* #$(583 8).(*#8.+583 .(*89([.+-83C  
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!"# $%&'$()*+# ,-.# "/0)1"/)*+# 2$# 30"04# ($# $+/A$+0'"# "A5$+0"2"# $+# 6)+7./)0.(# 2$#
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5. $B&ETIV$ +E,E-AL 

 

$ "#$ini' la #*+'#si-n . acti1aci-n d# 3tat4 #n lin$ocitos 6 . 7 d# san8'# 

+#'i$9'ica d# +aci#nt#s con 33: # indi1id;os sanos.  

 

 

5.1. $B&ETIV$S ESPEC4FIC$S 

 

$ =#diant# la t9cnica d# cito>#t'ía d# $l;@oA #st;dia' #l #stado d# #*+'#si-n . 

acti1aci-n d# 3tat4 tanto #n condicion#s Basal#s co>o +ost#'io' a la 

acti1aci-n con CDEFGA #n lin$ocitos 6 . 7 d# san8'# +#'i$9'ica d# +aci#nt#s 

con 33: . cont'ol#s sanos.  

$ AnaliIa' las 1ías d# acti1aci-n d# 3tat4 Ji.#. KaLF . 6.LMN #n lin$ocitos 6 . 7 

d# san8'# +#'i$9'ica d# +aci#nt#s con 33: . cont'ol#s sanos. 

$ "#t#'>ina' la #*+'#si-n . acti1aci-n d# 3tat4 #n 8lánd;la sali1al d# 

+aci#nt#s con 33: . cont'ol#s sanos. 
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!" $%&'!( ')*'+%,'-./0 

!

!ste pr()ect( se s(+eti- a c(nsideraci-n del c(+it2 de 2tica del 3nstit4t( 5aci(nal 

de Ciencias 72dicas ) 54trici-n 8al9ad(r :4bir<n. !n t(d(s l(s cas(s se (bt49( el 

c(nsenti+ient( in>(r+ad( p(r parte de l(s pacientes? para la (btenci-n de @A +l 

de sanBre peri>2rica? eCplicand( el (bDeti9( ) la +et(d(l(Bía del est4di(. 

 

&123456 73 3641785 

!

8e est4diar(n F2 pacientes >e+eninas c(n diaBn-stic( de 88P de ac4erd( a l(s 

Criteri(s !4r(pe(s del 2AA2 IJK. 5inB4na de las pacientes present- e9idencia 

clínica de lin>(+a pri+ari( ( de in>ecci-n p(r el 9ir4s de la Lepatitis M ( C. Na edad 

pr(+edi( >4e de OA!FO aP(s IranB( de 2FQRS aP(sK ) la d4raci-n +edia de la 

en>er+edad >4e R!@ aP(s IranB( FQSA aP(sK. Tn >act(r de eCcl4si-n >4e U4e las 

pacientes est49iesen en trata+ient( ester(ide( ( in+4n(s4pres(r. Nas 

características clínicas ) de+(Br<>icas de las pacientes al +(+ent( del est4di( se 

+4estran en la tabla 2. C(+( c(ntr(les se incl4)er(n F2 +4Deres  aparente+ente 

sanas? pareadas p(r edad c(n l(s pacientes.  

 

,943:89;36  < =>45756 
 
!

 ".$ %e'a)a*+,- de */lulas 3o-o-u*lea)es 56789 de sa-:)e 'e)+;/)+*a < 

est+3ula*+,- +- >+t)o" V partir de @A +N de sanBre peri>2rica antic(aB4lada c(n 

!WTV se aislar(n C75 +ediante Bradiente de densidad Yic(llQZ)st(paU4e I8iB+a 

CLe+ical C(? 8t. N(4is 7[K. Wesp42s de la9ar a las c2l4las c(n s(l4ci-n 
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amorti'(adora de fosfatos .P0S23 las m(estras f(eron res(spendidas en medio 

7P89:;<=> .?i@co:07B3 ?aitCers@(r'3 8D2 sin s(plementar. En al'(nos 

experimentos las cHl(las f(eron inc(@adas toda la nocCe en medio 7P89:;<=>     

s(plementado con B:'l(tamina3 penicilinaIestreptomicina3 J s(ero @oKino fetal al 

;L .S0M2 .?i@co:07B2.   

   Bas cHl(las f(eron laKadas con P0S J se aN(staron a Ox;>< cHl(las en >.Oml de 

7P89 sin s(plementar. Se lleKó a ca@o (na cinHtica de actiKación con 9B:;>Cr 

.O>n'Iml  PCar8in'en3 San Die'o3 CR2  a diferentes tiempos.  Se (tiliSó P0S para 

las cHl(las no estim(ladas .TS2.  Bas cHl(las f(eron inc(@adas a 3V!C J la 

actiKación se interr(mpió a're'ando P0S frWo.  

!"# %&'()*)* +),-.(/-0-12,0)+- )&,03+4(/(30 54 (3* 60-,47&3* 839:;,3, 4& 

()&.-+),-* < = >" Xn millón de C8TIml f(eron laKadas en P0S conteniendo YL de 

S0M. Se realiSó tinción de s(perficie con el (so de antic(erpo monoclonal anti:

CD3 o anti:CD;Z marcado con citocromo O .CJO2 .PCar8in'en2. Desp(Hs de dos 

laKados las cHl(las se fiNaron en ;.O mB de formaldeCWdo al 3L en P0S d(rante 

(na Cora a =[C. Bas m(estras se laKaron dos Keces con P0S:S0M YL para ser 

inc(@adas 3> min(tos a =[C con Y mB de @(ffer de permea@iliSación .saponina 

>.;L3 \EPES >.>;8 en sol(ción de \an] p\ V.=2. Para la tinción intracel(lar las 

C8T .te^idas con anti:CD3 o anti:CD;Z2 f(eron inc(@adas ;O min(tos a =[C con 

los si'(ientes antic(erpos policlonales_ anti:`a]; fosforilado .p:`a];23 anti: paJ]Y  

.Santa Cr(S3 0iotecCnolo'J 9nc.3 CR2 J anti:pStat; .CecCos en ca@ra2 o anti:pStat3 

.CecCo en coneNo2 .Cell Si'nalin' aecCnolo'J3 XSR2. Desp(Hs de laKar Y Keces 

con sol(ción de permea@iliSación3 las C8T se inc(@aron ;O min(tos a =[C con los 

antic(erpos sec(ndarios especWficos para cada especie3 marcados con isoticianato 
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!" $%&'(")*"+,- ./0123 .4-*5)', 066&,'7")"-(*8 9-:'(-;'(<")= 0,*>= ?"); 

@(''A"= BC3> D, ;'!') %') "EF"(<6",;') )" <,*%&GH &, *',;('% !" $%&'(")*",*<- 

<,")F"*+$<*- I&" )'%-6",;" *',;",+- "% -,;<*&"(F' )"*&,!-(<'> C,;") !"% -,J%<)<)= 

%-) 6&");(-) )" %-A-(', K A"*") 6J)> L" ("-%<M-(', A",;-,-) "%"*;(H,<*-) F-(- %- 

F':%-*<H, !" %<,$'*<;') !" -*&"(!' *', )&) *-(-*;"(+);<*-) !" ;-6-N' G  

O(-,&%-(<!-!  ./L2PLL2 ", ")*-%- %<,"-%3> 9- "E*<;-*<H, !" %') $%&'('*('6') )" 

%%"AH - *-:' - QRR ,6 G %- "6<)<H, )" !";"*;H - STS G UVW ,6  ./012 G BDX2GS 

(")F"*;<A-6",;"3> L" ("-%<MH &,- )"O&,!- A",;-,- F-(- %-) *Y%&%-) 2ZK[ ' 2Z\][ 

F-(- "% -,J%<)<) !" %-) F(';"+,-) <,;(-*"%&%-(") ", !<*8-) )&:F':%-*<',") !" 

%<,$'*<;')> 

6.3 Ensayo para la IL-10. L" *&%;<A' &, 6<%%H, !" 2^_  !&(-,;"  TQ 8'(-) ", \ 6% 

!" 6"!<' 7B^0 \UQW 6J) L`/ -% \Wa> 9- *',*",;(-*<H, !" %- 09X\W )" !";"(6<,H 

", %') )':(",-!-,;") 6"!<-,;" &, 5<; !" D90LC .7bZ LcL1D^L ^<,,"-F'%<)= ^_ 

dLC3 !" -*&"(!' - F(';'*'%' ");J,!-(> 

6.4 An4lisis por inmunohistoquímica. L" ':;&A<"(', :<'F)<-) !" O%J,!&%- )-%<A-% 

!" )"<) F-*<",;")> 2'6' *',;('%") ");&!<-6') *<,*' :<'F)<-) !" O%J,!&%- )-%<A-% 

!" S <,!<A<!&') ", %') I&" )" )')F"*8H LLB= 6<)6' I&" $&" !")*-(;-!' F'( 

8<);'%'O+-> L" &;<%<M-(', *'6' -,;<*&"(F') F(<6-(<') -,;<X2ZK G -,;<X2ZTW .$('6 

Z-5'= @%');(&F= Z",6-(53 6','*%',-%") G "% -,;<XFL;-;K .2"%% L<O,-%<,O 

1"*8,'%'OG3 -,;<X*',"e' F'%<*%',-%> 9') ;"e<!') "6:":<!') ", F-(-$<,- $&"(', 

*'(;-!') .S!63 G !")8<!(-;-!') *', -%*'8'% F("A<' - )& &)' <,6"!<-;'> 9-) 

;<,*<',") )" 8<*<"(', !" -*&"(!' - F(';'*'%') ");J,!-( .Z-5' D,f<)<',1^ -,! *"%% 

)<O,-%<,O 1"*8,'%'OG3> 9') -,;<*&"(F') )"*&,!-(<') $&"(', -,;<X*',"e' ' -,;<X(-;H, 
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!"#$%&'(") !"# +,"-,#'. /' (,'0,#"+1#2,(,#' 34567 8 9' :"):'-')' '9!'9,#' 3;57 

34'<" =#>,),"#?@ '#( !199 ),&#'9,#& ?1!A#"9"&87 )1 %-,9,2'BC# !"0" !B"0"&D#"). 

!"#$i&i& (&)a+,&)i-.. /") E'9"B1) (1)!B,F-,E") (1 9') E'B,'+91) )1 1GFB1)'B"# 

!"0" 9' 01(,' ! (1)E,'!,C# 1)-H#('B( 34=7. /') E'B,'+91) !"# (,)-B,+%!,C# #"B0'9 

:%1B"# '#'9,2'(') 01(,'#-1 9' FB%1+' - (1 I-%(1#-. 5J%199') !"# (,)-B,+%!,C# #" 

#"B0'9 )1 '#'9,2'B"# 01(,'#-1 9' K (1 @'##LMA,-#18. I1 !"#),(1BC ),&#,:,!'-,E" 

E'9"B1) (1 N "O.OP. =9 INII E1B),"# QO.Q.O 3INIIR SA,!'&"R T/7 :%1 %-,9,2'(" F'B' 

-"(") 9") '#H9,),). 
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!. $esultados 
 

"#$%&'()* *+%,-. /& 01-12 &* .(*3+4(1+' 5627 /& $-4(&*1&' 4+* 0089 

"u$%u& '& (&')*$*)& )ua, &' ,a ),a-& &$ &, .r*)&'* (& au0*i$2u$i(a( .r&'&$0& 

&$ .a)i&$0&' )*$ 3345 '& 'a6& %u& &7i'0&$ a,0&ra)i*$&' &$ ,i$8*)i0*' 9 : B <=>?. 

4ara (&0&r2i$ar &, .a.&, (& 30a0A &$ ,a .a0Bg&$&'i' (&, 334 a$a,iDa2*' 2&(ia$0& 

)i0*2&0rEa (& 8,uF* ,a &7.r&'iB$ (& 30a0A &$ )G,u,a' 9 <HIAJ? : B <HI=KJ? (& 

'a$gr& .&ri8Gri)a (& .a)i&$0&' )*$ 334 : &$ i$(i-i(u*' 'a$*'. La )i0*2&0rEa (& 

8,uF* .r*-&& )i&r0a' -&$0aFa'M "? .&r2i0& a$a,iDar (i8&r&$0&' .*6,a)i*$&' )&,u,ar&' 

&$ HNO 0*0a,&'5 'i$ )*rr&r &, ri&'g* (& a)0i-a)iB$ (& ,a )G,u,a &$ &, .r*)&'* (& 

.uri8i)a)iB$5 ""? r&%ui&r& u$ 2E$i2* (& )G,u,a' .ara &, a$P,i'i' 8a)i,i0a$(* &, &'0u(i* 

'*6r& 0*(* &$ a%u&,,*' .a)i&$0&' %u& '& &$)u&$0ra$ ,i$8*.G$i)*'5 """? .r*-&& u$ 

a$P,i'i' 2P' )ua$0i0a0i-* &$ ,a &7.r&'iB$ (& ,a .r*0&E$a : ,a a)0i-a)iB$ (& )a(a 

)G,u,a <QA?. O* '& *6'&r-B $i$gu$a (i8&r&$)ia &$ ,a &7.r&'iB$ (& 30a0A &$ HIAJ &$ 

.a)i&$0&' )*2.ara(* )*$ ,*' i$(i-i(u*' 'a$*' <NFSTK2V>W -' NFSTXYVAA5 

.TZ.2K>? [8igura ="\. Hua$(* '& a$a,iDB ,a &7.r&'iB$ (& 30a0A &$ ,i$8*)i0*' HI=KJ 

0a2.*)* '& *6'&r-ar*$ (i8&r&$)ia' &$ ,a &7.r&'iB$ (& 30a0A5 .a)i&$0&' 

<NFSTWZV2W? & i$(i-i(u*' 'a$*' <NFSTYZV2Y? [8igura =B\. 
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!"#"$ &' '()*'("+# ),(&"-"*"-.#/'("' 0,&0,+-1#2, '( 1-(0,)-",& 34$5 2' 

6#)-'("'& ),( !!78  

Durante su activación, Stat3 es fosforilado en residuos de tirosina, lo 5ue genera 

5ue migre hacia el n9cleo, donde se une al D:A y activa la transcripción de genes 

específicos. Con el objetivo de analizar el patrón de activación de Stat3 en células 

E y B de los pacientes con SSP y compararlo con individuos sanos, analizamos la 

presencia de pStat3 en células CD3+ y CD19+ en CK: no estimuladas. 

Lnteresantemente,  encontramos 5ue los pacientes con SSP tienen una activación 

constitutiva de Stat3 en células CD3+ en condiciones basales (KFL=PPQ13), los 

datos son estadísticamente significativos al compararlos con los obtenidos de los 

individuos sanos (KFL=23Q3, p=0.002) UFigura 2AV. Al analizar pStat3 en células 

CD19+, no encontramos una diferencia significativa entre los pacientes y los 

individuos sanos (KFL=1WXQ12Y vs KFL=11PQY0 respectivamente, p=0.309) 

UFigura 2BV. 

 

9# ':6+'&-;( 2' 6<#=1 ? 6@?=A '( 1-(0,)-",& 34$5 (, '&"-/*1#2,& 2' 

6#)-'("'& ),( !!7 '& &-/-1#+ # 1# ':6+'&-;( '( -(2-.-2*,& &#(,&8 

Después de la unión de una citocina específica (v.g.r. LZ-X o LZ-10) a su receptor,  

las cinasas \a]s asociadas al receptor son activadas, en este caso LZ-10 activa a 

\a]1 y Ey]2. Posteriormente, Stat3 es reclutado y activado mediante fosforilación 

en tirosina. Con la finalidad de estudiar si las moléculas cascada arriba, 

encargadas de activar Stat3 tenían un patrón de activación anormal, analizamos la 

fosforilación de \a]1 y Ey]2 en células E CD3+ de pacientes con SSP e individuos 

sanos. En contraste con la activación constitutiva de Stat3 observada en los 
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!"#$%&'%( #*& ++,- ." "#'$/"#$0& 1% 2"34 &* 5%/%.0 &$&67&" 1$8%5%&#$" %&'5% ."( 

97%('5"( 1% !"#$%&'%( #*& ++, : 1% $&1$/$17*( ("&*( ;<=>?5ABC5 /( <=>?5DBCA 

5%(!%#'$/"9%&'%- !?AEFGH I=$675" JKLE M% $67". 9"&%5"- &* *N(%5/"9*( &$&6O& 

#"9N$* #*& 5%(!%#'* " ." "#'$/"#$0& 1% P:32 %& .*( !"#$%&'%( !" $&1$/$17*( ("&*( 

;<=>?JGB2D /( <=>?JGB24 5%(!%#'$/"9%&'%- !?AEGGH I=$675" JRLE 

 

Producci)n de ,-./0 por C34 no estimuladas: 

S*&($('%&'% #*& 5%!*5'%( "&'%5$*5%(- 7&" !5*17##$0& %.%/"1" 1% >TU4A *#755% %& 

S<V &* %('$97."1"( 1% !"#$%&'%( #*& ++, ;CJ54B2AWC !6X9TH #7"&1* (% 

#*9!"5" #*& $&1$/$17*( ("&*( ;JCCB2CF !6X9TH;!?AEAA5H I=$675" CLE 

 

;etecci)n de pStat= en >iopsias de ?l@ndulas saliAales: 

Y& (%$( N$*!($"( 1% 6.Z&17."( (".$/".%( !5*/%&$%&'%( 1% !"#$%&'%( #*& ++, : %& 

#$&#* 1% $&1$/$17*( "!"5%&'%9%&'% ("&*(- (% "&".$[0 ." "#'$/"#$0& 1% +'"'J 

;!+'"'JH !*5 $&97&*\$('*]7^9$#"E Y('" 5%/%.0 $9!*5'"&'%( 1$8%5%&#$"( %&'5% 

!"#$%&'%( : #*&'5*.%(E >&$#$".9%&'% ." '$&#$0& #*& \%9"'*_$.$&" : %*($&" 9*('50 7&" 

#."5" 1%('57##$0& 1% ." 6.Z&17." (".$/". 1% .*( !"#$%&'%( #7"&1* (% #*9!"5" #*& ." 

1% .*( #*&'5*.%(E Y& ."( 6.Z&17."( 1% .*( !"#$%&'%(- %(!%#^8$#"9%&'% %& ."( #`.7."( 

%!$'%.$".%( : %& .*( .$&8*#$'*( $&8."9"'*5$*( (% *N(%5/0 "#'$/"#$0& 1% +'"'J ;!+'"'JH- 

\".."[6* &* *N(%5/"1* %& ."( N$*!($"( 1% .*( $&1$/$17*( ("&*( I=$675" 5LE 
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!igura 1. "#$#%%&'( &($)*%#+,+*) -# .$*$/ 0#-&*($# %&$10#$)2* -# 3+,41 #( %5+,+*6 

7"/8 9 7":9 8< 75+,+*6 01(1(,%+#*)#6 -# 6*(=)# >#)&35)&%* -# &(-&?&-,16 6*(16 9 

>*%&#($#6 %1( ..@A 3,#)1( $#B&-*6 %1( *($&%,#)>16 -# 6,>#)3&%&# *($&C7"/ DEF 1 

*($&C7":9 DGFA >16$#)&1)0#($# 3,#)1( 3&4*-*6 #( >*)*31)0*+-#H2-1A 9 $&(%&'( 

&($)*%#+,+*) 6# ++#?1 * %*I1 >*)* +* -#$#%%&'( -# .$*$/< 

 

!igura 1A. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

J *K&6 L 2(-&%# -# 3+,1)#6%#(%&* 0#-&* 

 

 

        71($)1+#6                >*%&#($#6 ..@ 



 "#

 

!"#$%& ()* 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

" a$is ' índice de -luorescencia 2edia 

 

 

 

 

 

 

 

        Controles                5acientes SSP 
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!i#ura (B. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Y axis ' (ndice de fluorescencia media 

 

 

 

 

 

 

 

 

 

        Controles                pacientes SSP 
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Fi#ura (. Detecci'n de Jak1 y Tyk2 activados (pJak1 y pTyk2) mediante 

citometr9a de flujo en c>lulas CD3+. C>lulas mononucleares de sangre perif>rica 

de individuos sanos y pacientes con SSP, fueron teGidas con anticuerpos de 

superficie anti-CD3 y anti-pJak1 (A) o anti-CD3 y anti-pTyk2 (B). 
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!igura (. La concentraci+n de la IL-10 se determin+ en los sobrenadantes de 

c5lulas de pacientes con SSP y controles sanos mediante un kit de ELISA. 
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!i#ura (. An$lisis de pStat3 por inmunohistoqu5mica. La detecci9n de pStat3 se 

analiz9 en gl$ndulas salivales de pacientes con SSP e individuos sanos.  
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7.#$%&'(&%)*#
#
   
  Las en'ermedades autoinmunes se caracteri0an por una alteraci3n en la 

expresi3n de di5ersas citocinas. 7or lo tanto8 entender los mecanismos 9ue lle5an 

a tal desregulaci3n es cr;tico para un me<or estudio de la patog=nesis de las 

en'ermedades autoinmunes. En el SS78 la so@reAexpresi3n de ILACD es una 

alteraci3n importante8 ademEs es consistente con 5arios reportes pre5ios FGHI J 

con datos 9ue o@tu5imos en nuestra po@laci3n de estudio. Es interesante 9ue 

aun9ue la ILACD es regulada a ni5el de transcripci3n J su producci3n esta asociada 

a haplotipos de ILACD espec;'icos FGLI8 la asociaci3n entre polimor'ismos 

espec;'icos J los ni5eles ele5ados de ILACD son contro5ersiales FM8 GNI. 

Ciertamente8 otros elementos en cis JPo 'actores en trans podr;an ser 

responsa@les de la so@reproducci3n de ILACD o@ser5ada en los pacientes con 

SS7. Nuestro estudio reporta la primera e5idencia de 9ue las c=lulas R CSTU de 

pacientes con SS7 se caracteri0an por una acti5aci3n anormal de StatT8 'actor de 

transcripci3n 9ue es acti5ado J 9ue ademEs regula la expresi3n de ILACD. 

  El StatT 'ue inicialmente descrito con acti5idad de uni3n al SNA en hepatocitos 

estimulados con ILAN8 J capa0 de interactuar selecti5amente con un elemento 

WenhancerX en el promotor de genes de 'ase aguda8 por lo 9ue se conoce como  

elemento de respuesta de 'ase aguda FLC8 LYI. En estudios posteriores se 

demostr3 9ue el StatT es acti5ado por la 'amilia de citocinas de ILAN8 las cuales 

seZali0an a tra5=s de gpCTD J de sus receptores relacionados FLN8 G[I. El StatT 

tiene di5ersos e'ectos pleiotr3picos8 Ja sea induciendo proli'eraci3n o detenci3n 

del crecimiento. Ram@i=n se le han atri@uido 'unciones pro J antiAapopt3ticas en 
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(1H"$%$& G1$ 02 2*'"72*":& *+&('"'1'"72 !$ 5'2'6 +B($%72!2 $& 0+( ;2*"$&'$( *+& 
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;2*"$&'$( *+& 55F- 5$ A2 !$(*%"'+ '2@B"/& 1&2 2*'"72*":& *+&('"'1'"72 !$ 5'2'6 $& 

*/0102( 3 %$("!$&'$( !$0 "&'$('"&+ !$ ;2*"$&'$( *+& $&#$%@$!2! !$ S%+A& CTTE4 2(J 

*+@+ $& $0 '$U"!+ ("&+7"20 !$ ;2*"$&'$( *+& VW CTX>XME4 K ("& +07"!2% G1$ '2@B"/& 

($ A2 2(+*"2!+ 2 '1@+%"H/&$("( C?5E- .& 02( B"+;("2( !$ H0R&!102( (20"720$( !$ 0+( 

;2*"$&'$( *+& 55F4 $&*+&'%2@+( 02 ;%$($&*"2 !$ ;5'2'6 $& */0102( $;"'$0"20$( $ 

"&#"0'%2!+( 0"&#+*"'2%"+(- =2 ;%$($&*"2 !$ ;5'2'6 ;+!%J2 ($% 2'%"B1"!2 2 0"&#+*"'+( 34 

!2!+ G1$ $( 02 @2K+% ;+B02*":& !$ */0102( G1$ ($ A2 +B($%72!+ $& !"*A+( 

"&#"0'%2!+( CXQE- 5"& $@B2%H+4 $( &$*$(2%"+ ;%$*"(2% *1R0$( (+& 02( */0102( G1$ 

$,;%$(2& ;5'2'6 K4 @R( "@;+%'2&'$ 2Y&4 ($H1"% 02 $7+01*":& !$ 0+( ;2*"$&'$( 2&'$ 
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un $%si()* +*s,--%))% +* )in.%/, n%01%+23in4 5u* *s un 6u/%- c%n (,8, inci+*nci, 

%(s*-9,+% *n )%s $,ci*n6*s c%n ::; <=>. @An cu,n+% *n *) $-*s*n6* 6-,(,8% n% s* 

*nc%n6-ó +i.*-*nci,s si2ni.ic,6i9,s *n -*),ción , ), ,c6i9,ción +* :6,6C *n cD)u),s E4 

s* s,(* 5u* ), ,c6i9,ción c%ns6i6u6i9, +* :6,6C 8u*2, un $,$*) i/$%-6,n6* *n 

)in.%/,s +* cD)u),s E. DicG% *.*c6%4 *s /*+i,n6* *) inc-*/*n6% *n ), $-%)i.*-,ción H 

s%(-*9i9*nci, +* ),s cD)u),s E <IC>. 

  J% 5u* 6,/(iDn 5u*+, $%- +*.ini- *s $%- un ),+%4 9*- si ), ,c6i9,ción c%ns6i6u6i9, 

+* :6,6C %(s*-9,+, *n )%s $,ci*n6*s c%n ::; 8u*2, un $,$*) c-K6ic% *n ), 

$,6%2Dn*sis +* ), *n.*-/*+,+ % si s%),/*n6* *s un /,-c,+%- +* in.),/,ción H4 

$%- %6-% *s6u+i,- si *Lis6* un +*.*c6% *n )%s /*c,nis/%s 5u* -*2u),n ), 

,c6i9,ciónMin,c6i9,ción +* )%s :6,6s 6,)*s c%/% .%s.,6,s,s % /*+i,n6* ), .,/i)i, 

:NO: <+iscu6i+% $-*9i,/*n6*>4 H, 5u* *s6%s /*c,nis/%s $%+-K,n *s6,- -*2u),+%s 

+* /,n*-, in,+*cu,+, n% s%),/*n6* *n *) ::; sin% 6,/(iDn *n %6-,s 

*n.*-/*+,+*s ,u6%in/un*s. Ps6%4 s*2u-,/*n6*4 $*-/i6i-K, +is*Q,- nu*9,s 

*s6-,6*2i,s 6*-,$*A6ic,s *n +icG,s $,6%)%2K,s. 
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!" $%&'%()*+,-+ 
 
 

!"$%&'()* +, +-(()' ./0 +)1234-565 %7 8-5)35)9 :4;-'%46)4<3( 731<%'5 -4 <2)  

=3<2%>)4)5-5 %7 '2)&63<-1 8-5)35)0 !"# %&'( )*"+# ,-./0"#1&2 ?@@A +3'BCDCE9FA?GH@0 

#".%I JK0 LM%>')4N5 5*48'%6)0 3"(+.#2 ?@@" O&( ?CG?#BCPPD#QH?E9C?FGCF0 

$".%I JK, R%'4S3(( O, +-12)(5%4 T0 U&'')4< -55&)5 -4 <2) 8-3>4%5-5 348 <')3<6)4< %7 

LM%>')4N5 5*48'%6)0 %/** 45'( ,-./0"#1&2 F### L)=BFFD"E9CPQGAF0 

%"V-<3(- U, W%6X3'8-)'- L, O%455%4 J, +%&<5%=%&(%5 Y+, Z()I348)' :[, U3'5%45 L:, )< 3(0 

U(355-7-13<-%4 1'-<)'-3 7%' LM%>')4N5 5*48'%6)9 3 ');-5)8 ;)'5-%4 %7 <2) :&'%=)34 1'-<)'-3 

='%=%5)8 X* <2) Z6)'-134G:&'%=)34 U%45)45&5 $'%&=0 6(( ,-./0 7'82 ?@@? 

O&4BPFDPE9""QGH0 

&"J36%5GU353(5 +, .%4< O, $3'1-3GU3''351% +, W'-<% +T, J%535 O, U3(;%GZ()4 O, )< 3(0 

T'-63'* LM%>')4 5*48'%6)9 2)63<%(%>-1 =3<<)'45 %7 8-5)35) )I=')55-%40 9.:'+'(. 

DW3(<-6%')E0 ?@@? O&(BHFDQE9?HFG#?0 

'"O36)5 OZ, Y3'()* OW, L1%7-)(8 JY0 J%() %7 ;-'&5)5 -4 5*5<)6-1 (&=&5 )'*<2)63<%5&5 348 

LM%>')4 5*48'%6)0 %/** 45'( ,-./0"#1&2 ?@@F L)=BFCD"E9CA@GP0 

("J36%5GU353(5 +, [%&5<3&8GJ3<<- V, \) V-<3 L, ])2)' +, W%512 OZ, R%&55-'%< :, )< 3(0 

LM%>')4 5*48'%6) 355%1-3<)8 S-<2 2)=3<-<-5 U ;-'&59 3 6&(<-1)4<)' 343(*5-5 %7 FCA 135)50 

9.:'+'(. DW3(<-6%')E0 ?@@" +3'BHQD?E9HFG#0 

)"J-5126&)(()' +, [)5<)' L, U2)4 ], U236=-%4 $, V34 \)4 W)'> J, W))' J, )< 3(0 Y[Z 

1(355 KK =2)4%<*=) 1%4<'%(5 8-;)'5-7-13<-%4 %7 <2) 3&<%34<-X%8* ')5=%45) -4 ='-63'* 

LM%>')4N5 5*48'%6) D=LLE0 %&'( ;<5 =00/(1&2 F##H .)XBFFFD?E9CP"GAF0 

*".%4< O, $3'1-3GU3''351% +, J36%5GU353(5 +, Z(8)3 ZK, U)';)'3 J, K4>)(6% +, )< 3(0 R2) 

'%() %7 -4<)'()&^-4GF@ ='%6%<)' =%(*6%'=2-565 -4 <2) 1(-4-13( )I=')55-%4 %7 ='-63'* 

LM%>')4N5 5*48'%6)0 ,-./0"#1&1>? D_I7%'8E0 ?@@? L)=BQFD#E9F@?"GC@0 

!+"Z8365%4 RU, .%I, J0 K0, .'-5634, \0 +0, Y%S)((, .0 V0 K66&4%2-5<%(%>-1 343(*5-5 %7 

(*6=2%-8 -47-(<'3<)5 -4 ='-63'* LM%>')4N5 5*48'%6) &5-4> 6%4%1(%43( 34<-X%8-)50 @ 

=00/(1&2 F#HC O34BFC@DFE9?@CGH0 

!!"L^%=%&(- .`, .%I TU, $3(34%=%&(%& V, Z<^-45%4 OU, O377) :L, +%&<5%=%&(%5 Y+0 R 

1)(( 5&X=%=&(3<-%45 -4 <2) (3X-3( 6-4%' 53(-;3'* >(348 2-5<%=3<2%(%>-1 ()5-%4 %7 LM%>')4N5 

5*48'%6)0 @ ,-./0"#1&2 F##F .)XBFHD?E9?F@GQ0 

!#"L3(%6%455%4 L, /32')4GY)'()4-&5 +0 [%13( ='%8&1<-%4 %7 J%aLLZ 348 [3aLLW 

3&<%34<-X%8-)5 -4 <2) <3'>)< %'>34 1%-41-8)5 S-<2 2->2 ();)(5 %7 1-'1&(3<-4> 34<-X%8-)5 -4 

5)'3 %7 =3<-)4<5 S-<2 LM%>')4N5 5*48'%6)0 A+"(: @ ,-./0"#1&2 ?@@CBC?D?E9A#GH?0 

!$".%I JK, R%'4S3(( O, +3'&*363 R, L<)'4 +0 :;%(;-4> 1%41)=<5 %7 8-3>4%5-5, 

=3<2%>)4)5-5, 348 <2)'3=* %7 LM%>')4N5 5*48'%6)0 %/** 45'( ,-./0"#1&2 F##H 

L)=BF@D"E9QQPG"P0 

!%"Y345)4 Z, [-=5^* T:, \%'4)' R0 K66&4%=3<2%>)4)5-5 %7 ='-63'* LM%>')4N5 5*48'%6)9 

-6=(-13<-%45 7%' 8-5)35) 6343>)6)4< 348 <2)'3=*0 %/** 45'( ,-./0"#1&2 ?@@" 

L)=BFAD"E9""HGP"0 

!&"Y34383 R, b%52-6&'3 Z0 J)>&(3<-%4 %7 1*<%^-4) 5->43(-4> 348 -47(3663<-%40 %?#1B'(. 

C*1D#- E"+#1* ,.F2 ?@@? Z&>G_1<BFCDQG"E9QFCG?F0 

!'"+%56344 RJ, U%77634 J[0 RYF 348 RY? 1)((59 8-77)')4< =3<<)'45 %7 (*6=2%^-4) 

5)1')<-%4 ()38 <% 8-77)')4< 7&41<-%43( ='%=)'<-)50 6((/ ,.F =00/(1&2 F#H#BA9FQ"GAC0 

!("$(-612)' [Y0 [-4)3>) 1%66-<6)4< -4 (*6=2%1*<)59 1%4<'%((-4> <2) -66&4) ')5=%45)0 @ 

%&'( =(F.8#2 ?@@F _1<BF@HDAE95?"G5C@0 
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!$#Murphy CA+ Langrish CL+ Chen K+ Llumenschein M+ McClanahan N+ Oastelein RA+ et 

al. Divergent pro4 and antiin=lammatory roles =or IL4AT and IL45A in Uoint autoimmune 

in=lammation. ! Exp 0ed. A##T Dec 5VC5WFD5AE75WV546. 

%&#Xarrington LE+ Xatton RD+ Mangan PR+ Nurner X+ Murphy NL+ Murphy OM+ et al. 

Interleukin 564producing CD[\ e==ector N cells develop via a lineage distinct =rom the N 

helper type 5 and A lineages. 2at 5mmunol. A##V NovC"D55E755AT4TA. 

%!#Llorente L+ Richaud4Patin K+ Fior R+ Alcocer4_arela J+ MiUdenes J+ Fourrier LM+ et al. 

In vivo production o= interleukin45# <y non4N cells in rheumatoid arthritis+ SUogren`s 

syndrome+ and systemic lupus erythematosus. A potential mechanism o= L lymphocyte 
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5WWW NovCVAD55E7FTT46. 
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!"#$i&bloo* +,- .i&/01o23 4+. 678#9 i&:;2/0 1</ 1=ro0i&/ ?<o0?<or=la1io& of 1=3B a&: 

Ca3# a&: 1</ :iff/r/&1ial a00/*bl= of ,DED# al?<a a&: ,DEDF 2o*?l/G/0 i& <;*a& D 

2/ll0 a&: *o&o2=1/0. !"#$$%&'(. #HHI E;g #K#IILFMN#9OH8H9. 

!$#4o1/&3o ,P- 4ra;0/ Q+- 6Ro1oSa 7,- Tolla23 BT- .; .- T/013a ,. 6:/&1ifi2a1io& a&: 

f;&21io&al 2<ara21/riRa1io& of a 0/2o&: 2<ai& of 1</ i&1/rl/;3i&8#9 r/2/?1or 2o*?l/G. *$+'"

!. #HHO V21 #K#"L#HMNI8HX8H9F. 

!%#7ai Q$- Yi??/rg/r C- Zor/lla 44- C;rla&:/r C- [a\l/= D,- Qar0o& .]- /1 al. Y/2/?1or0 

for i&1/rl/;3i& L67M8#9 a&: 678"81=?/ 2=1o3i&/0 ;0/ 0i*ilar 0ig&ali&g */2<a&i0*0 for 

i&:;2i&g 1ra&02ri?1io& 1<ro;g< 678" r/0?o&0/ /l/*/&10. !" ,-'(" ./0$. #HH" C;& 

#XKBO#LBXMN#FH"88OI. 

!&#./b/r8^or:1 YZ- Yil/= C4- _r//&l;&: EQ- Zoor/ 4.- +ar&/ll C]- ,2<r/ib/r Y+. 

,1a1F r/2r;i1*/&1 b= 1\o :i01i&21 liga&:8i&:;2/:- 1=ro0i&/8?<o0?<or=la1/: :o23i&g 0i1/0 i& 

1</ i&1/rl/;3i&8#9 r/2/?1or i&1ra2/ll;lar :o*ai&. !",-'("./0$. #HH" ^oS #KBO#LXXMNBOHIX8

"#. 

!'#./<i&g/r C- _o;ill/;G $- _ro&/r B- $i&3/ C- Z/r1/l0*a&& Y- ./b/r8^or:1 YZ. 678#9 

i&:;2/0 +^E bi&:i&g a21iSi1= of 1<r// ,DED ?ro1/i&0 L,1a1#- ,1a1F- a&: ,1a1IM a&: 1</ir 

:i01i&21 2o*bi&a1orial a00/*bl= i& 1</ ?ro*o1/r0 of 0/l/21/: g/&/0. 1*,2"3044. #HH" V21 

OKFHXLFMNF"I8O9. 

!(#,ai1o 6. ,1r;21;r/ of 678#9 a&: i10 rol/ i& a;1oi**;&/ /Go2ri&o?a1<=. .5-4"607"#$$%&'(."

B999KB9LBMN#IF8"I. 

")#Di&g Q^- Yo0/&b/rg ZT- ,&o\ QZ- ,a*;/l0o& 7Q- Z/i0l/r Z[. ]&:og/&o;0 

r/1roSiral 0/`;/&2/0 ar/ r/`;ir/: for 1i00;/80?/2ifi2 /G?r/00io& of a <;*a& 0aliSar= a*=la0/ 

g/&/. 80&09":07."#HHB E;gK"L8MN#XIO8"I. 

"*#+/l?or1/ Q- VaQo&&/ll BQ- [/ b- 7a&2a01/r []- VaQo&&/ll EQ- Egr/ T- /1 al. 6&2r/a0/: 

fl;i: 0/2r/1io& af1/r a:/&oSiral8*/:ia1/: 1ra&0f/r of 1</ a`;a?ori&8# 2+^E 1o irra:ia1/: ra1 

0aliSar= gla&:0. ;5'<"=>4("?<>@"2<- c , E. #HHO E?r #KHXLOMNFB"88OF. 

"+#Vga\a ^- Ti&g 7- d</&e;& 7- Da3a:a f- ,;gai ,. 6&SolS/*/&1 of 1</ i&1/rf/ro&8

ga**a8i&:;2/: D 2/ll8a11ra21i&g 2</*o3i&/0- i&1/rf/ro&8ga**a8i&:;2ibl/ #983: ?ro1/i& 

LQbQ7#9M a&: *o&o3i&/ i&:;2/: b= i&1/rf/ro&8ga**a LQbQ7HM- i& 1</ 0aliSar= gla&: 

l/0io&0 of ?a1i/&10 \i1< ,eogr/&a0 0=&:ro*/. ?54/5-4-9"6/0%$. B99B V21KX"L#9MNBOF98X#. 

"!#Vga\a ^- 4a\a&a*i D- ,<i*o=a*a 4- Ti&g 7- ,;gai ,. ]G?r/00io& of i&1/rf/ro&8

i&:;2ibl/ D 2/ll al?<a 2</*oa11ra21a&1 LQbQ7##M i& 1</ 0aliSar= gla&:0 of ?a1i/&10 \i1< 

,eogr/&a0 0=&:ro*/. .(-&"#$$%&'(. B99X ,/?K##BLFMNBFI88. 

""#Co&/0 +D- Zo&ro= +- Ci d- E1</r1o& ,,- Tfl;gf/l:/r ,Q. ,eogr/&a0 0=&:ro*/N 2=1o3i&/ 

a&: ]?01/i&8Barr Siral g/&/ /G?r/00io& \i1<i& 1</ 2o&e;&21iSal /?i1</li;*. #&7094"

AB/4/>($'("C-9"2<-. #HHX E;gKFILHMNFXHF8I9X. 

"$#[al0/ E- D/&g&/r T- .a<r/&8[/rl/&i;0 Z- [aga [- Co&00o& Y. 6&2r/a0/: fr/`;/&2= of 

2/ll0 0/2r/1i&g i&1/rl/;3i&8" a&: i&1/rl/;3i&8#9 i& ?/ri?</ral bloo: of ?a1i/&10 \i1< ?ri*ar= 

,eogr/&a0 0=&:ro*/. 2<>&@"!"#$$%&'(."#HHH Za=KXHLIMNIFF88. 

"%#,2<i&:l/r Q.. ,/ri/0 i&1ro:;21io&. CE48,DED 0ig&ali&g i& <;*a& :i0/a0/. !" .(-&"

#&7094. B99B Za=K#9HLHMN##FF8O. 

"&#7/o&ar: .C- Va,</a CC. Ca30 a&: ,DED0N biologi2al i*?li2a1io&0. ?&&%"607"#$$%&'(. 

#HH8K#"NBHF8FBB. 

"'#Va,</a CC- _a:i&a Z- ,2<r/ib/r Y+. Q=1o3i&/ 0ig&ali&g i& B99BN &/\ 0;r?ri0/0 i& 1</ 

Ca3g,1a1 ?a1<\a=. .0((. B99B E?rK#9H ,;??lN,#B#8F#. 
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Constitutive STAT3 activation in peripheral CD3+ cells from
patients with primary Sjögren’s syndrome

HL Ramos1, G Valencia-Pacheco2, J Alcocer-Varela1

1Department of Immunology and Rheumatology, National Institute of Medical Sciences and Nutrition Salvador Zubirán, Mexico City, and
2Department of Immunology, School of Medicine, Autonomous University of San Luis Potosı́, Mexico

Objective: Signal transducers and activators of transcription (STATs) are crucial mediators of cytokine
signalling. Constitutive activation of STATs, especially STAT3, has been reported in several diseases. Primary
Sjögren’s syndrome (pSS) is associated with overproduction of cytokines such as interleukin-10 (IL-10),
although the mechanism by which this occurs is unknown. As STAT3 is a potent inducer of IL-10, this
study focused on determining the pattern of STAT3 activation in peripheral lymphocytes from patients with
pSS.
Methods: Twelve pSS patients and 12 healthy age-matched control subjects were studied. Peripheral blood
mononuclear cells (PBMCs) were isolated by gradient centrifugation. Phosphorylated STAT3 (pSTAT3) and
also STAT3 expression were determined by flow cytometry in gated CD3+ and CD19+ lymphocytes. Similarly,
pJak1 and pTyk2 were also determined in gated CD3+ lymphocytes.
Results: Although the protein expression of STAT3 was similar among controls and pSS patients, we found that
STAT3 was constitutively activated in CD3+ lymphocytes from pSS patients. Neither Jak1 nor Tyk2 (the
upstream activators of STAT3) was activated in pSS CD3+ lymphocytes, suggesting that the constitutive
activation of STAT3 observed in pSS patients might not depend on cytokine stimulation but instead might be
the result of an abnormal inactivation of pSTAT3.
Conclusions: These data provide evidence of abnormal STAT3 signalling in T cells from pSS patients.

Primary Sjögren’s syndrome (pSS) is a systemic
autoimmune disease characterized by loss of function
of lacrimal and salivary glands, resulting in dry eyes
(keratoconjunctivitis sicca) and dry mouth (xerosto-
mia). The disease has a prevalence of about 0.5% of
the population and affects mainly females (female to
male ratio 9:1) (1). The aetiology remains unknown,
but evidence suggests the interaction of genetic and
environmental factors (2). The immunological
abnormalities observed in pSS patients involve an
autoimmune infiltration and focal accumulation of
lymphocytes in the exocrine glands, with a predomi-
nance of CD4+ T cells (3). In addition, systemic
abnormalities are characterized by oligoclonal B-cell

activation that leads to hypergammaglobulinaemia,
immunecomplexesandproductionofautoantibodies (4).
Several cytokines have been proposed to play a role
in the pathogenesis of the disease (5, 6); however,
among them, overproduction of interleukin-10 (IL-10)
is one of the most common traits described in this
disorder (5, 7).

IL-10 is a multifunctional cytokine with diverse
effects on most haematopoietic cell types. It regulates
B-cell activation and differentiation and induces
immunoglobulin synthesis and autoantibody produc-
tion. T-cell function is also affected by IL-10,
inhibiting cytokine production and proliferation of
CD4+ T cells, and in contrast has stimulatory effects
on CD8+ T cells (8). In pSS patients, IL-10 is released
by T cells from salivary glands and by peripheral
blood mononuclear cells (PBMCs) (5, 7). Moreover,
IL-10 messenger RNA (mRNA) expression is ele-
vated in the salivary glands of pSS patients (9) and in
autoimmune lacrimal gland disease in MRL/MpJ
mice (10). In a transgenic murine model IL-10 has
been reported to induce glandular tissue destruction
and lymphocyte infiltration (11). The mechanisms
involved in the prominent and sustained production
of IL-10 in pSS are still unknown.
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Signal transducers and activators of transcription
(STATs) proteins were identified in the past decade
in the context of normal interferon signalling (12).
STATs are activated by Janus tyrosine kinases (Jaks).
Their activation results in the expression of genes
that control important cellular functions, including
cell proliferation, differentiation, development and
survival, as well as other mechanisms associated with
immune responses (13, 14). STAT3 overexpression
has been associated with the pathogenesis of many
diseases, including rheumatoid arthritis (15–17) and
Crohn’s disease (18). In addition, STAT3 binds to a
single motif in the IL-10 promoter and elevates IL-10
gene expression (19).

In this study we demonstrate that pSS patients
have constitutive activation of STAT3 in PBMCs
and specifically in T cells. These results focus
attention on the role of this transcription factor in
the pathogenesis of pSS and the abnormal cytokine
profile observed in pSS.

Material and methods

Patients and controls

Twelve female patients fulfilling the American–
European Consensus Group criteria for the diagnosis
of pSS (20) were enrolled. The study was approved
by our institutional ethical committee and all subjects
gave written informed consent. None of the patients
had received immunosuppressive or corticosteroid
therapy for at least 1 year before enrollment. Patients
with a history or clinical evidence of primary
lymphoma, infection with hepatitis B, C or HIV
were excluded. The age of the patients ranged from
20 to 73 years (mean 50.3¡15 years) and disease
duration ranged from 1 to 30 years (mean 7.3¡7.8
years). Twelve healthy volunteers matched by sex,
race and age were included as controls.

Detection of STAT3 expression and pSTAT3 in T and
B lymphocytes by flow cytometry

Surface staining of T and B lymphocytes was per-
formed in freshly isolated PBMCs according to
standard protocols using Cy5-conjugated anti-CD3
or Cy5-conjugated anti-CD19 monoclonal antibodies
(Pharmingen, San Diego, CA, USA). Cells were fixed
in 1% paraformaldehyde (PFA), washed and permea-
bilized in Hank’s balanced salt solution containing
0.1% saponin and 0.01 M HEPES. Polyclonal anti-
bodies to anti-STAT3 or anti-pSTAT3 (Cell Signaling
Technology, USA) were used to detect intracellu-
lar expression of STAT3 and pSTAT3 (pTyr705);
species-specific secondary fluorescein isothiocyanate
(FITC)-labelled polyclonal antibody (Jackson
ImmunoResearch Laboratories, Inc., West Groove,
PA, USA) was used. A control sample containing only

the secondary FITC-labelled antibody (Jackson
ImmunoResearch) was included to set the threshold
of the fluorescence level. Samples were analysed on a
FACScan flow cytometer using the Cell Quest
Software (Becton-Dickinson, San Jose, CA, USA).
The mean fluorescence index (MFI) was defined as the
geometric mean fluorescence channel of cells express-
ing any given intracellular protein/geometric mean
fluorescence channel of the isotype control.

Detection of pJak1 and pTyk2 expression in T lymphocytes
by flow cytometry

Intracellular detection of pJak1 and pTyk2 was
performed as described above, using goat polyclonal
antibodies anti-phosphorylated Jak1 and anti-pTyk2
(SantaCruz, Biotechnology Inc., CA, USA).

Figure 1. STAT3 expression in (A) CD3+ cells and (B) CD19+ cells
by flow cytometry. PBMCs from healthy controls and pSS patients
were fixed in PFA, stained for STAT3, and mean fluorescence
intensity (MFI) determined by flow cytometry analysis. Unpaired
and unequal t-tests were used for statistical analysis.

36 HL Ramos et al
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Results

Normal expression of STAT3 in non-stimulated CD3+

lymphocytes from pSS patients

Although the processes that underlie autoimmunity
in pSS are not known, disturbances on T and B
lymphocytes are probably involved (21). To deter-
mine the potential role of STAT3 in the pathogenesis
of pSS, we analysed the expression of STAT3 in
T and B lymphocytes from freshly isolated PBMCs
obtained from pSS patients and controls. We
performed these analyses by flow cytometry because
(i) it allows the study of specific cell subtypes in
whole PBMCs, decreasing the risk of in vitro cell
activation as a result of extensive purification of
lymphocyte subpopulations, (ii) it requires a minimal
cell number for analysis, facilitating the study of
lymphopaenic patients, and (iii) it allows a better
quantitative analysis of protein expression and
activation for each individual cell (22). When

STAT3 expression was analysed in gated CD3+ cells,
we observed no difference in STAT3 expression
compared to controls (MFI592¡45 vs. 76¡33,
p50.294) (Figure 1A). In addition, when STAT3
was analysed in CD19+ gated lymphocytes, we
observed no differences in the expression of STAT3
among pSS patients (MFI550¡25) and controls
(MFI560¡26) (Figure 1B).

STAT3 is constitutively phosphorylated in non-stimulated
CD3+ lymphocytes from pSS patients

Upon activation, STAT3 is phosphorylated at
tyrosine 705 and translocates to the nucleus, where
it binds DNA and activates the transcription of
specific target genes. To address the status of STAT3
activation in T and B cells from pSS patients and
controls directly, we analysed the presence of
pSTAT3 in gated CD3+ and CD19+ cells from non-
stimulated freshly isolated PBMCs by using a specific
polyclonal antibody that recognizes pSTAT3
(Tyr705) by flow cytometry. Surprisingly, pSS
patients showed prominent phosphorylation of
STAT3 in T cells (MFI544¡13), which was
statistically significant compared to the controls
(MFI523¡3, p50.002) (Figure 2A). In the analysis
of STAT3 phosphorylation in B cells, pSS patients
showed no difference compared to controls
(MFI5156¡128 vs. 114¡80, p50.309) (Figure 2B).

Jak1 phosphorylation and pTyk2 expression in
non-stimulated CD3+ lymphocytes are similar in pSS
patients and controls

Following binding of a specific cytokine (e.g. IL-6
and IL-10) to its cognate receptor, receptor-asso-
ciated Jak1 and Tyk2 are activated. STAT3 is then
recruited and activated by tyrosine phosphorylation.
To investigate whether upstream activators of
STAT3 were also constitutively activated in pSS,
we determined the status of activation of Jak1 and
Tyk2 in non-stimulated CD3+ lymphocytes from pSS
patients and healthy controls. In contrast to the
prominent STAT3 activation that characterized pSS
patients, neither Jak1 nor Tyk2 were differentially
activated in pSS compared to controls (Figure 3).
Thus, phosphorylation of Jak1 was similar in
controls compared to pSS patients (MFI550¡45
vs. 57¡40, p50.69) (Figure 3A). Similarly, pTyk2
was not different among controls and pSS patients
(MFI539¡27 vs. 39¡21, p50.99) (Figure 3B).

Discussion

Autoimmune diseases are characterized by abnormal
profiles in cytokine expression. Understanding the
mechanisms that underlie this process is therefore

Figure 2. Phosphorylated STAT3 (pSTAT3) expression in
(A) CD3+ cells and (B) CD19+ cells by flow cytometry. PBMCs
from healthy controls and pSS patients were fixed in PFA, stained
for pSTAT3, and mean fluorescence intensity (MFI) determined by
flow cytometry analysis. Unpaired and unequal t-tests were used
for statistical analysis.
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crucial in the studyof autoimmunedisease pathogenesis.
In pSS, the overexpression of IL-10 is among the
most important and consistent findings observed
(5). Although IL-10 is regulated at the level of
transcription and IL-10 production is related to
specific IL-10 haplotypes (23), the association
between specific polymorphisms and the elevated
IL-10 levels in pSS is controversial (24, 25). It is
therefore likely that other cis-elements and/or trans-
factors are responsible for the IL-10 overproduction
observed in pSS. The study reported here provides
the first evidence that peripheral T cells in pSS are
characterized by an abnormal activation of STAT3,
a transcription factor that regulates the expression
of IL-10.

STAT3 was first described as a molecule with
DNA-binding activity, found in IL-6-stimulated
hepatocytes, that was capable of selectively interacting
with an enhancer element in the promoter of acute-
phase genes, known as the acute-phase response
element (26, 27). Further studies demonstrated that
STAT3 is activated by the entire family of IL-6-type
cytokines, which signal through gp130 and related
receptors (28, 29). STAT3 has pleiotropic effects on
cells, inducing either proliferation or growth arrest.
It also has pro- and anti-apoptotic effects in different
contexts. In T cells, STAT3 induces survival through
IL-6-mediated suppression of apoptosis (30). The
increased activation of STAT3 observed in T cells
from pSS patients might therefore have different
consequences in the pathogenesis of the disease: (i) it
might allow the expansion of autoreactive T cells as a
result of decreased apoptosis, and (ii) it might
contribute to the abnormal cytokine expression of
genes that are regulated by this transcription factor.
Although some cytokines involved in the pathogenesis
of pSS (e.g. IL-6 and IL-10) induce STAT3 activation
in their target cells, it is noteworthy that the activation
pattern of Jak1 and Tyk2 did not correlate with the
pSTAT3 levels in pSS patients. These data might
suggest that the constitutive activation of STAT3
observed in pSS patients might not depend on
cytokine stimulation, but instead might be the result
of an abnormal inactivation of pSTAT3.

The persistent activation of STAT3 is not a unique
characteristic of pSS. Constitutive phosphorylation
of STAT3 has been described in intestinal T cells
from patients with Crohn’s disease (18) as well as in
rheumatoid arthritis synovial tissue (15–17). Whether
the constitutive activation of STAT3 might be a
crucial pathway in the pathogenesis of the auto-
immune disease or whether it is only an additional
marker of inflammation is yet to be determined. In
preliminary studies carried out at our laboratory
(unpublished observations), we found no alterations
in the expression and/or activation of other STATs
(i.e. STAT1) in pSS, suggesting that indeed an
abnormal activation through STAT3 might be
crucial in the pathogenesis of pSS. The data
presented here highlight the importance of dissecting
the activation and negative regulatory pathways (e.g.
SOCS, PIAS, tyrosine phosphatases) that might be
altered in human autoimmune diseases, particularly
SOCS3, a negative regulator of activated STAT3
(31). Modulation of these pathways might be a useful
approach for designing new strategies for immuno-
therapy in autoimmune diseases.
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