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UN M~ 
POSG DO~l 

Dr. Is idro Ávila Martinez 
Di rector General de Administración Escolar, UNAM 

Pr e s e nt e 

COORDINACiÓN 

Me permito informar a usted que en la reuniÓn ordinaria del Comité Académico del Posgrado 

en Ciencias Biológicas, celebrada el dla 13 de junio de 2011, se aprobó el siguiente jurado 

para el examen de grado de DOCTOR EN CIENCIAS del alumno REJON ORANTES JOSE DEL 

CARMEN con numero de cuenta 506011395 con la tesis tilulada: HEfectos ansiofiticos de la 

Annomontina y la Liriodenina, alcaloides aislados del género Annona", realizada bajo la 

dirección de la DRA. ALMA ROSA GONZAlEZ ESQUINCA: 

Presidente: 

Vocal: 

Secretario: 

Suplente: 

Suplente 

DR. MIGUel PEREZ DE LA MORA 

OR. MARIANO MARTINEZ VAZQUEZ 

DR. ALFONSO EFRAI N CAMPOS SEPULVEDA 

DRA. CAROLINA LOPEZ RUVALCABA 

DR. GABRIEL ROLDAN ROlDAN 

De acuerdo con lo anterior, el alumno se acogió a la nueva normatividad, para la integración de 

su jurado con cinco sinodales, con base en el articulo QUINTO TRANSITORIO, en apego a lo 

establecido en el Articulo 31 del Reglamento General de Estudios de Posgrado. 

Sin otro particular, me es grato enviarle un cordial saludo. 

Atentamente 
" POR MI RAZA HABLARA EL ESPIRITU" 

Cd. Universitaria. D.F. a 12 de agosto de 201 1. 

~ ·.w~C~· 
Ora . Maria del Coro Arizmendi Arriaga 

Coordinadora del Programa 

c.c.p. Expediente del (la) interesado (a) 

Ed if. de Posgrado P. B. (Co~t:ldo ~ur de 1:1 Torre 11 d(! H umallldadc:-o) <. ¡ullad Lnl\ ~hltari¡ll.P, n-l510 t'o.k:\ico. D. I­
Te!. 5623-0173 Fax : 5623-0172 htlp : pcbltllpo .. grado unam.mx 
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&'+5$$'! &'+):9,! 7! 6&'$':(>! ,$! 95,*6'! +,! R56:'252! 6'&! 6,:9'E)&E59)$-! 5:+5=):+'!
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dgagz-! )=954)=5>:! +,! &,=,69'&,2! jtrAd#! 7! jtrAd?! yM$,::':! ",) .>0?) dgggz-!
5:R5E5=5>:! +,$! 9&):26'&9,! +,$! tR5+&'V5E395&)9'! 25:)69'2'*)$! y0=?'&*5=w! s!
A3::5=$5<<-!affez-!5:R5E5=5>:!+,!$)2!,:;5*)2!*':')*5:''V5+)2)2!C0#KD!y0)7!",)
.>0?affgW! I'**,$26)=R,&! ",) .>0?) affiW! #:+,&2':! ",) .>0?) dgghW! r,&&)5;! ",) .>0?)
dgagz1!
(
@AOAO(.<9<1;30<02(
(
J)! $5&5'+,:5:)! C[5(3&)! cD! ,2! 3:! )$=)$'5+,! U"Q! )52$)+'! 6'&! 6&5*,&)! 4,;! +,! $)!
A5-534"&4-3&),$>$<5="-.!yU3=R):):!s!H5=w,7-!afkgz!7!23E2,=3,:9,*,:9,!+,!$)2!
<)*5$5)2! I39)=,),-! 0)(:'$5)=,),-! 0':5*5)=,),-! 0,:526,&*)=,),-!
#::':)=,),!,9=1!yM35:)3+,)3-!afeezW!+,E5F:+'!+,29)=)&2,!83,!+,!,29)!]$95*)!
<)*5$5)!$)!$5&5'+,:5:)!R)!25+'!)52$)+)!+,!4)&5'2!(F:,&'2!7!,26,=5,2-!,:9&,!,$$)2-!
*&&3&.) E>.+-.) y�)&9R,:! ",) .>0?! afkfz-! *&&3&.) /B"-5%3>5.) yZ5$$)&! +,$! [&,:'-!
afejz?)*&&3&.)<$-<$-".!C?3)+&'!dD!y?R,:!",).>0?!affc!=59)+'!,:!?R):(!",).>0?!
dgggz)7!*&&3&.)45:"-#5=3>5.!C?3)+&'!hD!yM':;^$,;tP2835:=)-!dggaz1!
!



aa!
!

!
!

( ><?592(LA()4895:8592(C5G6<:2(;3(B2(B<9<1;30<02H(2B:2B1<;3(-,X(J-5:]2020(\('<:b3IH(
@KaRN(

)
@AOAOA@(&:8<U<;2;34(F2962:1B=?<:24(
(
J)! $5&5'+,:5:)! ,2! 3:! )$=)$'5+,! 83,! 95,:,! 3:! )*6$5'! &):('! +,! )=9545+)+,2!
E5'$>(5=)2-!,:9&,!,$$)2!,2!):95*5=&'E5):)! y?$)&w!",).>0?!afecW!Z5$$)&!",).>0?!afecW!
0E)R!",).>0?!dggiz-!):95=):=,&B(,:)!y�''!",).>0?!affcW!?R):(!",).>0?!dggiW!r25,R!
",).>0?!dggjz-!6'2,,!,<,=9'2!=)&+5'4)2=3$)&,2!y?R3$5)!",).>0?!affjW!?R):(!",).>0?!
dgga-!dggiz-!7!95,:,!)<5:5+)+!6'&!)$(3:'2!&,=,69'&,2!y%&'9)52!",).>0?!affjW!?R3$5)!
",).>0?!affjW!_5:!",).>0?!dggcz1!
!
@AOAOAO(&:8<U<;2;(208<6<:917<202((
(
J)!$5&5'+,:5:)!95,:,!,<5=)=5)!):95*5=>95=)-!$)!=3)$!<3,!+,9,&*5:)+)!,:!,$!*'+,$'!
+,!+52,*5:)=5>:!+,!=):+5+5)252!,:!,$!&)9>:1!J'2!&)9':,2!<3,&':!5:<,=9)+'2!=':!
3:)! +'252! $,9)$! +,!F.&454.) .>+5/.&#-! c! R! 6'25:<,==5>:! $'2! &)9':,2! &,=5E5,&':!
+5<,&,:9,2!+'252!+,!$5&5'+,:5:)!Cg1j!7!a!*(ow(W!5161D1!L,!'E2,&4'!&,+3==5>:!,:!,$!
:]*,&'!+,!3:5+)+,2!<'&*)+'&)2!+,!='$':5)2!C?[.D!,:!,$!9,@5+'!&,:)$!'E9,:5+'!
,:9&,!$'2!):5*)$,2!9&)9)+'2!7!$'2!83,!&,=5E5,&':!,$!4,RB=3$'!y?$)&w!",).>0?!afecz1!
J)! $5&5'+,:5:)! 6'2,,! 9)*E5F:! )=9545+)+! =':9&)! 4)&5'2! *5=&''&():52*'2!
CG,-"<,3/3//$#?) G,.<BH>3/3//$#?) I./5>>$#?) AH#,"-5.?) J#/B"-5/B5.?) G.>%3&">>.?)
K>"+#5">>.?) L#"$43%3&.#?) J&,"-3+./,"-?) G"--.,5.?) GB5E">>.?) MH/3+./,"-5$%) H)
L>.#%345$%)=.>/5<.-$%D!yZ5$$)&!",).>0?!afecW!0E)R!",).>0?!dggiz1!! 
!
@AOAOAV(&:8<U<;2;(208<:20:39G?302(
(
%)&)!,V6$5=)&!$)!)=9545+)+!=59'9>V5=)!+,!$)!$5&5'+,:5:)!,:!=F$3$)2!:,'6$^25=)2!2,!
R):! 6&'63,29'! 9&,2! :54,$,2! +,! )==5>:W! $)! 5:R5E5=5>:! +,! $)! 9'6'52'*,&)2)! ""-! ,$!
E$'83,'!+,$!=5=$'!=,$3$)&!7!$)!5:+3==5>:!+,!$)!)6'69'2521!
!

?':! &,$)=5>:! )! $)! 6&5*,&)-! ,:! =F$3$)2! ?Zta! C=F$3$)2! +,! *':'! 4,&+,!
)<&5=):'D! 5:<,=9)+)2! =':! ?Zig! CZ5&32! +,! L5*5'! igD-! $)! $5&5'+,:5:)! 5:R5E,! $)!
9'6'52'*,&)2)! ""-!,:;5*)!:,=,2)&5)!6)&)! $)! &,6$5=)=5>:!+,$!H/#!7!2,6)&)=5>:!
+,! $)2! &F6$5=)2! &,=5,:9,2!,:! =&'*'2'*)2!+,! =F$3$)2!,3=)&5>95=)2! y�''!",) .>0?!
affcz1!

!
! P:!=F$3$)2!R3*):)2!+,!)+,:'=)&=5:'*)!63$*':)&!C#jifD! $)! $5&5'+,:5:)!
E$'83,>! $)! 6&'(&,25>:! +,$! =5=$'! =,$3$)&! ,:! $)! <)2,! Mdo0! 6'&! $)! 4B)! +,! $)!
)=3*3$)=5>:!,:!$)!<)2,!Md!+,!=5=$5:)2!CUaD!7!$)!5:R5E5=5>:!+,!$)!)=9545+)+!+,!$)!
=5:)2)! +,$! ='*6$,@'! Uao?Hua1! J)2! =5=$5:)2-! $)2! =5:)2)2! +,6,:+5,:9,2! +,!
=5=$5:)2! C?Hu2D-! 7! $)2! =5:)2)2! 5:R5E59'&5)2! +,6,:+5,:9,2! +,! =5=$5:)2! C?Hu"2D!
,29^:!5:4'$3=&)+)2!,:!$)!6&'(&,25>:!+,$!=5=$'!=,$3$)&!y?R):(!",).>0?!dggiz1!



ad!
!

! %'&! '9&)! 6)&9,-! ,:! ,29,! *52*'! ,293+5'! 2,! 'E2,&4>! 83,! $)! $5&5'+,:5:)!
=)32)! *3,&9,! =,$3$)&! 6'&! )=954)=5>:! +,! =)26)2)21! J)! +,(&)+)=5>:! +,! $)!
6&'9,B:)! %#I%! <3,! 'E2,&4)+)! =':! ,$! 9&)9)*5,:9'! +,! $5&5'+,:5:)! )! $)2! =F$3$)2!
#jif-! ,29)! 6&'9,B:)! ,2! 2329&)9'! 6)&)! 4)&5)2! =)26)2)2-! 6&,2,:9^:+'2,! $)!
5:+3==5>:! +,! )6'69'252-! ,$! :]*,&'! +,! =F$3$)2! )6'69>95=)2! C%"t:,()954)2! 7!
):,V5:)2tZt6'25954)2D!2,!5:=&,*,:9'!+,263F2!+,$!9&)9)*5,:9'!=':!$)!$5&5'+,:5:)!
y?R):(!",).>0?!dggiz1!

!
J)! $5&5'+,:5:)! 5:R5E5>! $)!6&'$5<,&)=5>:!+,!=F$3$)2!+,!R,6)9'*)!R3*):)2-!

+,! $)2! $B:,)2!=,$3$)&,2!r,6!Md!7!Lutr,6ta-!E$'83,):+'!,$!=5=$'!=,$3$)&!,:! $)!
9&):25=5>:!+,!$)!<)2,!MatL!+,!*):,&)!+'252!+,6,:+5,:9,1!J)!$5&5'+,:5:)!6'&!'9&'!
$)+'-!5:=&,*,:9)!$'2!:54,$,2!+,!>V5+'!:B9&5='!CK/D!5:9&)=,$3$)&!25*3$9^:,)*,:9,!
=':!,$!E$'83,'!+,!$)!<)2,!Ma!+,$!=5=$'!=,$3$)&!,:!=F$3$)2!r,6!Md1!P$!K/!,2!3:!
5:R5E5+'&!+,!$)!6&'$5<,&)=5>:!=,$3$)&!7!&,4,&25E$,*,:9,!5:R5E,!$)!2B:9,252!+,!H/#!
C/)w)7)!",).>0?!dggg!=59)+'!6'&!r25,R!",).>0?!dggjD1!#!E)@)2!=':=,:9&)=5':,2!,$!
K/! 5:+3=,! =&,=5*5,:9'! =,$3$)&! 7! 6&'9,(,! )! *3=R'2! 956'2! +,! =F$3$)2! +,! $)!
)6'69'252-! )! )$9)2! =':=,:9&)=5':,2! 5:R5E,! ,$! =&,=5*5,:9'! =,$3$)&! ,! 5:+3=,!
)6'69'252!yu5*!",).>0?!dgga!=59)+'!6'&!r25,R!",).>0?!dggjz1!

!
J)! $5&5'+,:5:)! 5:+3=,! $)! 6&'9,B:)! 6jh-! $)! =3)$! ,2! 236&,2'&)! 93*'&)$1!

H,6,:+5,:+'!+,$!=':9,V9'!=,$3$)&!,V)=9'-! $)!6jh-!)=9])!=)32):+'!E$'83,'!+,$!
=5=$'! =,$3$)&! '! )6'69'252! ,:! &,263,29)! )! 9,:25':,2! =,$3$)&,2! yU)&(':,995! s!
0):<&,+5-!dggd1!=59)+'!6'&!r25,R!",).>0?!dggjz1!
)
@AOAOA^()F3:814(:29;<1U24:5B2934(
(
L,! ,:=':9&>! ,:! ,293+5'2! ,$,=9&'<525'$>(5='2! 32):+'! 95&)2! )52$)+)2! +,!*]2=3$'!
=)&+5)='!+,!&)9)-!83,!$)!$5&5'+,:5:)!E$'83,)!$'2!=):)$,2!+,!/)m!7!um-!6&'$':()!,$!
6'9,:=5)$!+,!)==5>:!6'&! 5:=&,*,:9'!,:! $)!,:9&)+)!+,!?)dm!7!63,+,!236&5*5&! $)!
)&&59*5)! 4,:9&5=3$)&! y?R):(! ",) .>0?! affkz1! P29'2! &,23$9)+'2! ='$'=):! )! $)!
$5&5'+,:5:)!='*'!3:!6'9,:=5)$!)(,:9,!):95)&&B9*5='1!0^2!)]:-!,:!,$!*'+,$'!+,!
J):(,:+'&<<! +,! 5283,*5)! 7! &,6,&<325>:! 395$5;):+'! ='&);>:! +,! &)9)! L6&)(3,Ä
H)x$,7-!,29,!)$=)$'5+,!)!=':=,:9&)=5>:!+,!aÅ0!25(:5<5=)954)*,:9,!6&'*'45>!$)!
&,=36,&)=5>:! +,$! <$3@'! ='&':)&5'! 7! +52*5:37>! ,$! 5:<)&9'!*5'=^&+5='! ='*6)&)+'!
=':!,$!(&36'!=':9&'$!y?R):(!",).>0?!dgga-!dggiz1!!
!
@AOAOAM()F3:814(41793(2B?5014(93:3E81934(
(
J)! $5&5'+,:5:)! 2,! ='*6'&9)! ='*'! 3:! ):9)(':529)! *32=)&5:5='! 0h! 63,2! $'2!
,<,=9'2!+,!,29,!)$=)$'5+,!,:!6&3,E)2!+,!+,26$);)*5,:9'!+,!&)+5't$5():+'!7!+,!
$)!&,$)@)=5>:!+,$!*32=3$'!$52'!+,!$)!9&)83,)!=):5:)!5:+3=5+)!6'&!)(':529)!<3,&':!
25*5$)&,2!)!$'2!+,!$)!it+5<,:5$)=,9'V5t/t*,95$656,&5+5:)-!3:!):9)(':529)!2,$,=954'!
6)&)! $'2! &,=,69'&,2! 0h! yJ5:-! affiz1! %'&! '9&'! $)+'-! $)! $5&5'+,:5:)! '=)25':>! $)!
&,$)@)=5>:!+,!$)!=':9&)==5>:!5:+3=5+)!6'&!$)!:'&)+&,:)$5:)!,:!$)!)'&9)!+,!&)9)-!$'!
83,!23(5,&,!83,!9)*E5F:!6'2,,!)=9545+)+!):9)(':529)!)$<)a!y?R3$5)!",).>0?!affjz1!!
!

[5:)$*,:9,-! $)! $5&5'+,:5:)! *'29&>! )=9545+)+! ):25'$B95=)! ,:! $)! =)@)!
$3;o'2=3&5+)+-!3:!*'+,$'!:'!=':+5=5':)+'!+,!):25,+)+!yP29&)+)tI,7,2-!dggjz!
,!5:R5E5>!$)!2B:9,252!7!$5E,&)=5>:!+,!+'6)*5:)!5&)#5,$)y_5:!",).>0?!dggcz1!



ah!
!

@AV('34:9<E:<=0(718Q0<:2(;3(B24(34E3:<34(3485;<2;24(
(
+52;91( OA( '34:9<E:<=0( 718Q0<:2( ;3( B2( &00102( E59E5932( c1:A( \( #344d( 3`( '502B(
J$10[QB3[P)4C5<0:2H(ORR@N(
(

&00102(E59E5932(c1:A(\(#344d(3`('502BH(c101?9A(&0102:A(a^H(8A(OA(@S@L(
(
e<E1_(#344d(\(c1:<f1(,:10A(!BA(Wg1B18<E1_(ghY((
*&3&.)%.&5-3,"!u3:9R-!/'41!M,:1!L61!jG!jf1!aeda!
A56'G!%&'45:=5)!+,!$)!/3,4)!M3)7):)-!#:('293&)-!r3*E'$+9!s!U':6$):+!21:1!
*&3&.)5&:3>$/-.,.!U)5$$1!#+):2':5)!eG!dkj1!aekctaeke!
A56'G!/'!$'=)$5;)+'!
#:':)!%&,29',5!r,*2$-!r''w,&Ç2!"=':1!%$1-!2,&1!i-!kG!91!djaf!Ädg1!aeee!
A56'G!/'!$'=)$5;)+'!
!
 
Descripción: O&E'$!+,!ag!*!'!*^2-!=':!='6)2!):=R)2!7!,V9,:+5+)2-!$)2!&)*)2!
@>4,:,2! +,:2)*,:9,! <,&&3(5:,)2t9'*,:9'2)2W! R'@)2! +,=5+3)2-! *,*E&):'2)2!
=':!6,+5=,$'2!+,!h!Ä!j!**!+,!$)&('-!+,!'4)+)2!)!,$B695='!'4)+)2-!,:!23!*)7'&!
6)&9,! +,! ad! )! hg! =*! +,! $)&('! 7! +,! k! tai! =*! +,! ):=R'-! ^65=,! )=3*5:)+'-!
&,+':+,)+)2! ,:! $)! E)2,-! 4,&+,2! 7! ($)E&)2! 6'&! ,$! R);! 7! 6^$5+)2! )! *'&,:'!
4,$$3+'! )]:! =':! $)! ,+)+-! 6'&! ,$! ,:4F2W! <$'&,2! ,V9&))V5$)&,2-! 2'$59)&5)2-!
23E2F25$,2W!2F6)$'2!9&5):(3$)&t'4)+'2-!)=3*5:)+'2-!a!Ä!d!=*!+,!$)&('-!6F9)$'2!
,V9,&5'&,2!4)$4)+'2-!(&3,2'2!7!&B(5+'2-!'4)+'t$):=,'$)+'2-!=3):+'!*3=R'!+,!j!
=*!+,!$)&('!7!d!=*!+,!):=R'-! <,&&3(B:,'2t2,&5=,'2!,:!,$!,V9,&5'&-! $'2!6F9)$'2!
5:9,&:'2!5*E&5=)+'2-!+,$()+'2-!,$B695='t'E$':('2-!&,+':+,)+'2!,:!,$!^65=,-!d1j!
=*!+,!$)&('-!a1j!=*!+,!):=R'W!<&39'!23E($'E'2'-!+,!ag!)!ad!=*!+,!+5^*,9&'!'!
+,!$)&('-!=3E5,&9'!=':!3:!9'*,:9'!2,*,@):9,!)!<5,$9&'!7!=':!6,$'2!65&)*5+)$,2!
63:95)(3+'2! *37! :3*,&'2'2W! 2,*5$$)2! '4'5+,2-! =)29)T)2-! h! =*! $':(593+!
yL9):+$,7!s!L9,7,&*)&w-!afikz1!
 
Distribución:!r':+3&)2!U&59^:5=)W!?'29)!I5=)W!%):)*^!C;':)!+,$!=):)$!,!52$)!
+,! U)&&'! ?'$'&)+'DW! Z,:,;3,$)! CU'$B4)&-! ?)&)=)2-! H'2! ?)*5:'2-! K&5:'='! 7!
A&5:5+)+DW!0FV5='! CA$)9)9$)-!?>&+'E)!7!J)!#:95(3)!,:!Z,&)=&3;!7!,:!~3=)9^:D!
[&5,2!CafhcD1!M3)9,*)$)!C";)E)$-!?R5835*3$)-!_39,)6)-!L):9)!I'2)-!I,9)$R3$,3!
7!L):!0)&='2D!yL9):+$,7!s!L9,7,&*)&w-!afikz1!P:!?R5)6)2-!2,!R)!&,='$,=9)+'!
,:!$'2!*3:5=565'2!+,!A3V9$)!M395F&&,;-!L):![,&:):+'!7!?5:9)$)6)1!
!
 
Nombres comunes: A)*E5F:! $$)*)+)! =)E,;)! +,! :,(&'-! =)E,;)! +,! 5$)*)-!
=R5:=3)-!=R5:=37)-!5$)*)-!2':='7)!y0'&9':-!afecz!
 
 
Propiedades medicinales: P:!0FV5='!,$!@3('!2,!395$5;)!='*'!&,*,+5'!6)&)!$)!
<5,E&,!7!$)!(&56,!y0)&9B:,;-!affkz1!P:!'9&)2!6)&9,2!+,!#*F&5=)!9&'65=)$-!,$!<&39'!
2,!,*6$,)!6)&)!)$545)&!$)!5=9,&5=5)1!J)!+,='==5>:!+,!$)!='&9,;)!,2!,<,=954)!=':9&)!
$)!+52,:9,&B)!7! $)! 5:<325>:!+,! $)!='&9,;)! 5:9,&:)!,2!]95$!6)&)!,$! 9&)9)*5,:9'!+,$!
,+,*)!y?R):(!",).>0?!dgggz1!P$!,V9&)=9'!+,! $)2!2,*5$$)2!,2!9>V5='-!)+,*^2!2,!
,*6$,)! ='*'! 5:2,=95=5+)! y0'&9':-! afecz1! ?':! &,26,=9'! )$! <&39'-! 23! 32'! ,2!
,V=$3254)*,:9,! )$5*,:9)&5'-! $)! 63$6)! 2,! =':23*,! =&3+)! '! =':! ,$! @3('! ='*'!
E,E5+)!&,<&,2=):9,1 



ai!
!

+52;91(VA('34:9<E:<=0(718Q0<:2(;3(B2(&00102(;<U394<F1B<2(#2FF(J$10[QB3[P)4C5<0:2H(ORR@N(

!
&00102(;<U394<F1B<2 Saff., Science 33: 471. 1911. 
 
Tipo: México, Colima Palmer 60 (Holotipo: US) 
O&E'$!6,83,T'-!+,! &)*)2!($)3=)2-!='*6$,9)*,:9,!($)E&)2W!R'@)2!6,=5'$)+)2-!
+,!e!Ä!ae!**!+,!$)&('-!i!Ä!k!=*!+,!):=R'-!&,+':+,)+)2!'!23E)(3+)+)2!,:!,$!
^65=,-! )(3+)2! '! &,+':+,)+)2! ,:! $)! E)2,-! ($)E&)2! ,:! ,$! ,:4F2W! $)2! R'@)2!
5:<,&5'&,2! )! $'2! E&'9,2! <$'&)$,2! '&E5=3$)&,2! 7! ='&+)+'t=,T5+)2-! d! Ä! i! =*! +,!
$)&('W!<$'&,2!2'$59)&5)2-!6,+5=,$'2!)+,$();)+'2-!($)E&'2-!&,=3&4)+'2!'!6F:+3$'2-!
h!Ä!j!=*!+,!$)&('-!E&)=9,'$)+'2!6'&!+,E)@'!+,!$)!*59)+W!2F6)$'2!&,+':+,)+'2!
)! 9&5):(3$)&,2-! <,&&3(B:,'t65$'2'2! 6'&! <3,&)-! d! Ä! h! **! +,! $)&('W! 6F9)$'2!
,V9,&5'&,2! $5:,)&t'E$':('2-! 'E932'2-! 63E,2=,:9,2! 6'&! <3,&)-! d1j! =*!+,! $)&('-!
=,&=)!+,!k**!+,!):=R'!,:!$)!E)2,-!$'2!6F9)$'2!5:9,&:'2!&3+5*,:9)&5'2W!<&39'2!
)*6$5)*,:9,!'4'5+,2-! 9'*,:9'2'2-!(,:,&)$*,:9,!ah!Ä!aj!=*!+,! $)&('!7!ad!Ä!
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+'6)*5:)! CH#D! 7! )*5:'^=5+'2! 9&):2*52'&,2G! ,$! ^=5+'! ()*)t)*5:'E39B&5='!
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*'9&5;-! )*:,25)! ,:9&,! '9&'2! *)$,29)&,21! %'&! '9&)! 6)&9,-! $)! 395$5;)=5>:! +,! $)!
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4<483624(;3(03591892046<4<=0H( 24G( :161( B14( 45E534814(61;5B2;1934( 30;=?3014(;3( B2(
204<3;2;H( 3T39:39G20( 454( 3F3:814( 41793( d482H( 61;<F<:20;1( 3B( 3C5<B<79<1( 30893( 26714(
4<483624(J+10(25819<[2:<=0(;3(!d93[(;3(B2(c192(38(2BH(ORRLNA!!
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<3:=5>:!6,&=,693)$!yJ,H'3V-!dgggW!0)&,:-!dgga-!H,E5,=!",).>1-!dggiz1!!
 
@A^AO(c1;3B14(:10;5:852B34(01(:10;<:<102;14(
(
?':9&)&5)*,:9,!$)2!6&3,E)2!:'!=':+5=5':)+)2-!:'!&,835,&,:!+,!,:9&,:)*5,:9'-!
6'&! $'! 83,! 2':! *,:'2! 232=,695E$,2! )! 6&'=,2'2! *'954)=5':)$,2! 63,2! 2':! +,!
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yL5$4):5)!",).>1-!dggiz!7!,$!95,*6'!+,!6,&*):,:=5)!,:!,$!^&,)!=,:9&)$!+,!$)!=)@)!
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*5==5>:! 7! +,! $)! +,<,=)=5>:-! )2B! ='*'! =3)$835,&! '9&)! =':+3=9)! E5;)&&)1! P29)!
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6&'63,29)! ='*'! 6&3,E)! 6)&)! 5+,:95<5=)&! ='*63,29'2! ):25'$B95='2! y/@3:(É,! s!
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;3B(928=0(30(B2(E95372(;3(:26E1(27<3981A(.14(9345B82;14(410(3`E9342;14(:161(B2(63;<2(
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h1ad0! adf1aÜ!ae1a! dk1k!Ü!j1e!
ad1j! ea1aÜ!da1d! ac1j!Ü!k1e!
dj1! ch1aÜ!ac1j! aa1aÜ!i1i!
jg! ed1eÜ!dj1g! aa1e!Ü!c1k!

 
VA@A@AV(!95372(;3B(91;<BB1(91;2083((
 
/5:(3:)!+,! $)2!+'252!+,$! ,V9&)=9'! )$=)$'5+)$! 9'9)$! Ch1ad-! ad1j-! dj! 7!jg!*(ow(D!
5:+3@'! =)*E5'2! C[i-djäg1iakcW! %! ã! g1gjD! ,:! ,$! :]*,&'! +,! =)B+)2! +,! $'2!
):5*)$,2!+,$!&'+5$$'!,:!='*6)&)=5>:!=':!,$!(&36'!=':9&'$!C?3)+&'!cD1  
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Z,RB=3$' g1a!Ü!g1a 
h1ad g1k!Ü!g1h 
ad1j a1g!Ü!a1g 
dj a1g!Ü!g1k 
jg! a1g!Ü!g1k 
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/'!2,!'E2,&4)&':!+5<,&,:=5)2!25(:5<5=)954)2!)!:5:(3:)!+,!$)2!+'252!+,$!,V9&)=9'!
)$=)$'5+)$!395$5;)+)2!Ch1ad-!ad1j-!dj!7!jg!*(ow(D!9):9'!,:!,$!:]*,&'!+,!,:9&)+)2!
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):5*)$,2! ,:! $'2! E&);'2! )E5,&9'2! +,$! $)E,&5:9'! C?3)+&'! eD! C[i-djä! g1jjacW! %! ã!
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dj! e-gggÜ!d-iif! ii-hcÜ!ai-kc!
jg! ag-kcÜ!d-jhf! kd-hgÜ!ai-kf!
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VA@AOAM(.2739<081(3B3U2;1(30(F1962(;3(nop(
 
P:!,$!$)E,&5:9'!,$,4)+'!,:!<'&*)!+,!lmn!$)!)+*5:529&)=5>:!+,$!,V9&)=9'!R,V^:5='!!
Cg1hf-!a1jk-!h1k-!ad1j-!dj!*(ow(D-!<3,!5:=)6);!+,!6&'4'=)&!=)*E5'2!25(:5<5=)954'2!
9):9'! 9):9'! ,:! ,$! :]*,&'! +,! ,:9&)+)2! C[j-hhä! a1kdfW! %! ã! g1gjD! )! $'2! E&);'2!
)E5,&9'2!+,$!$)E,&5:9'!='*'!,:!,$!95,*6'!+,!6,&*):,:=5)!C|D!,:!,$$'2!C?3)+&'!
fD! C[j-hhä! g1cfkhW! %! ã! g1gjD! =':! &,$)=5>:! )! $)! =':+3=9)! 'E2,&4)+)! ,:! $'2!
):5*)$,2!9&)9)+'2!=':!,$!4,R5=3$'1!!
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+52;91(KA()F3:814(;3B(3`892:81(]3`Q0<:1(30(B2(E95372(;3B(B2739<081(3B3U2;1(30(F1962(;3(
nopA(#3(93E9343082(B2(63;<2(q(#)cA(*r(MPL(9281034(E19(?95E1((
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h1k! h-idfÜ!a-dee! he-fiÜ!ai-ch!
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(
VAOAO(!95372(;3B(B2739<081(3B3U2;1(30(F1962(;3(nop(
(
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Ca*(ow(D!5:=&,*,:9>!9):9'!,$!95,*6'!+,!6,&*):,:=5)!,:!$'2!E&);'2!)E5,&9'2!+,$!
$)E,&5:9'!C[i-djä!f1kcfW!%!}!g1gjD!C[5(3&)!hj!#D-!='*'!,$!:]*,&'!+,!,:9&)+)2!)!
,$$'2! C[i-djä! e1ghhW! %! }! g1gjD! C[5(3&)! hj! UD! 25:! )<,=9)&! ,$! :3*,&'! 9'9)$! +,!
,:9&)+)2! )! $'2! E&);'2! C)E5,&9'2! m! =,&&)+'2D! +,! ,$! $)E,&5:9'1! P$! +5);,6)*!
5:=&,*,:9'! 25(:5<5=)954)*,:9,! ,29,! 3$95*'! 6)&)*,9&'! C[i-djä! i1ajgW! %! }! g1gjD!
C[5(3&)!hj!?D1!
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45E9<6<=( :16EB38263083( B14( 3F3:814( ;3( B2( 20016108<02( 41793_( W&Y( 30( 3B( 8<36E1( ;3(
E3962030:<2( I( W-Y( 30( 3B( 0D6391( ;3( 30892;24( 2( B14( 792[14( 27<39814( ;3B( B2739<081A(
%345B82;14( 01( 4<?0<F<:28<U14( F53910( 30:10892;14( 30893( B14( ?95E14( ;3( 20016108<02( o(
FB562[30<B(30(:16E292:<=0(:10(;<2[3E26(o(FB562[30<B(41793(34814(E29Q638914A(ss!(t(RAR@(
U39454(20016108<02(o( U3]G:5B1A(&*"u&(;3(502(UG2( 43?5<;2(;3( B2(E95372(;3(*3v620P
l35B4(E292(:16E292:<1034(6DB8<EB34A(*(r(a(E19(?95E1(

)
VAOAV(!95372(;3(:26E1(27<3981(
(
/'! 2,! 'E2,&4)&':! +5<,&,:=5)2! 25(:5<5=)954)2! ,:! ,$! :]*,&'! +,! $B:,)2! =&3;)+)2!
C[i-djä!g1ddifW!%!ã!g1gj!D!6'&!$'2!&)9':,2!7!,:!,$!:]*,&'!+,!,:+,&,;)*5,:9'2!
C[i-djä!g1chgfW!%!ã!g1gjD!'E2,&4)+'2!,:!,29)!6&3,E)!,:9&,!$'2!(&36'2!9&)9)+'2!
=':! )::'*':95:)! Ca! Ä! hg! *(ow(D! 7! $'2! 9&)9)+'2! =':! 4,RB=3$'! 7! +5);,6)*!
C?3)+&'!agD1!



jd!
!

+52;91(@RA()F3:814(;3(B2(2;6<0<4892:<=0(;3(20016108<02(41793(B2(B1:161:<=0(;3B(928=0(
30(B2(E95372(;3(:26E1(27<3981A(.14(9345B82;14(410(3`E9342;14(:161(B2(63;<2(q(#c)Z(*(
r(a(E292(:2;2(?95E1(

!
A&)9)*5,:9'!!
*(ow(W!5161!

/]*,&'!+,!$B:,)2!
=&3;)+)2!

/]*,&'!+,!
,:+,&,;)*5,:9'2!

Z,RB=3$'! ka1g!Ü!j1h! ai1a!Ü!i1d!
a! jj1a!Ü!ag1d! ad1g!Ü!j1d!
ag! ci1a!Ü!hg1k! ah1j!Ü!j1h!
hg! kg1j!Ü!ah1k! ad1h!Ü!i1j!

H5);,6)*!a! ck1g!Ü!di1c! k1e!Ü!d1c!
!
VAOA^(!95372(;3B(91;<BB1(91;2083(
(
J)!)::'*':95:)!Ca!Ä!hg!*(ow(D!:'!'=)25':>!=)*E5'2!,:!,$!:]*,&'!+,!=)B+)2!
+,$!+526'25954'!32)+'!C[i-djä!a1ikfW!%!ã!g1gjD!,:!&,$)=5>:!)!$)2!'E2,&4)+)2!,:!
$'2!(&36'2!9&)9)+'2!=':!,$!4,RB=3$'!7!+5);,6)*!!C?3)+&'!aaD1!

 
+52;91( @@A( )F3:81( ;3( B2( 20016108<02( 41793( B2( :119;<02:<=0( 618192( ;3B( 928=0( 30( B2(
E95372(;3B(91;<BB1(91;2083A(.14(9345B82;14(410(3`E9342;14(:161(B2(63;<2(q(#)cZ(*(r(a(
E292(:2;2(?95E1(

!
A&)9)*5,:9'!*(ow(W!5161! /]*,&'!6&'*,+5'!+,!=)B+)2!

Z,RB=3$'! g1ehhÜ!g1hgc!
a! g1hhh!Ü!g1daa!
ag! a1jgg!Ü!g1jgg!
hg! a1ggg!Üg1hkj!

H5);,6)*!a! g1kggÜg1hid!
! !

!
VAOAM(!95372(;3(]<E014<4(<0;5:<;2(E19(E30817297<82B(
(
J)!)::'*':95:)!Ca!Ä!hg!*(ow(D!:'!*'+5<5=>!$)!$)9,:=5)!C[i-djä!a1fffW!%!ã!g1gjD-!!
)! $)! 6F&+5+)! +,$! &,<$,@'! +,! ,:+,&,;)*5,:9'! :5! ,$! 95,*6'! +,! R56:'252! C[i-djä!
j1jddW!%!ã!g1gjD!*,+5+'!='*'!,$!$)62'!+,!95,*6'!,V529,:9,!,:9&,!,$!5:5=5'!+,!$)!
6F&+5+)! )! $)! &,=36,&)=5>:! +,$! &,<$,@'! +,! ,:+,&,;)*5,:9'1! P:! =':9&)29,! ,$!
+5);,6)*! Ca! *(ow(D-! 5:=&,*,:9'! 25(:5<5=)954)*,:9,! ,29,! ]$95*'! 6)&^*,9&'!
C[i-djä!j1jddW!%!}!g1gjD-!6,&'!:'!934'!,<,=9'!2'E&,!$)!$)9,:=5)!C[i-djä!a1fffW!%!ã!
g1gjD!C?3)+&'!adD1!
!



jh!
!

+52;91( @OA( )F3:81( ;3( B2( 2;6<0<4892:<=0( ;3( 20016108<02( 30( B2( E95372( ;3( ]<E014<4(
<0;5:<;2(E19(E30817297<82B(

!
A&)9)*5,:9'!*(ow(W!5161! J)9,:=5)!C*5:D! A5,*6'!+,!23,T'!C*5:D!

Z,RB=3$'! h1i!Ü!a1g! afe1d!Ü!dj1f!
a! d1j!Ü!g1c! dgg1g!Ü!dc1j!
ag! j1g!Ü!a1g! aed1d!Ü!dd1a!
hg! h1i!Ü!g1f! dhd1c!Ü!ae1a!

H5);,6)*!a! d1d!Ü!g1i! hgg1e!Ü!aa1kå!
(
.14(9345B82;14(410(3`E9342;14(:161(B2(63;<2(q(#)cA(.14(9281034(F53910(89282;14(:10(
E30817297<82B( W^O( 6?ib?Y( I( VR( 6<0( ;34E534( B14( 3F3:814( ;3( 34824( 454820:<24( 41793( 3B(
8<36E1( ;3( ]<E014<4( F53( 17439U2;1A( s!( t( RARMH( 30( :16E292:<=0( 2B( ?95E1( ;3B( U3]G:5B1A(
&*"u&( ;3( 502( UG2( 43?5<;2( ;3( B2( E95372( ;3( *3v620Pl35B4( E292( :16E292:<1034(
6DB8<EB34A(*(r(a(E292(:2;2(?95E1(

!
VAV()F3:814(:10;5:852B34(;3(B2(B<9<1;30<02(
((
VAVA@(e1`<:<;2;(
 
H5<,&,:9,2! +'252! +,! $)! $5&5'+,:5:)! Ca-! j-! c1j-! ag-! dg! 7! hg! *(ow(D! <3,&':!
)+*5:529&)+)2!)!&)9':,2!7!23!*'&9)$5+)+!&,(529&)+)!6'&!ie!R!C0'&)52-!affeD1!/'!
2,! &,(529&)&':!*3,&9,2! ! ,:! $)2! ie!R! 23E2,=3,:9,2! )! $)! )+*5:529&)=5>:! +,! $)2!
+5295:9)2!+'252!+,$!)$=)$'5+,1!!
!
VAVAO(!95372(;3B(B2739<081(3B3U2;1(30(F1962(;3(nop((
 
J)!$5&5'+,:5:)!^!+'252!+,!a1d-!d1j-!j!7!ag!*(ow(!:'!934'!,<,=9'2!2'E&,!,$!:]*,&'!
+,! ,:9&)+)2! )! $'2! E&);'2! )E5,&9'2! C[k-hjä! g1cfcgW! %! ã! g1gjD! 7! ,$! 95,*6'! +,!
6,&*):,:=5)!,:!,$$'2!C[k-hjä!a1hdkW!%!ã!g1gjD!C?3)+&'!ahD1!

 
+52;91(@VA()F3:814(;3(B2(B<9<1;30<02(30(B2(E95372(;3B(B2739<081(3B3U2;1(30(F1962(;3(nopA(
#3(93E9343082(B2(63;<2(q(#)cA(*r(a(9281034(E19(?95E1(

!
A&)9)*5,:9'!
*(ow(W!5161!

/]*,&'!+,!,:9&)+)2!)!
$'2!E&);'2!)E5,&9'2!

%,&*):,:=5)!C2,(3:+'2D!,:!
$'2!E&);'2!)E5,&9'2!

Z,RB=3$'! ah1gg!Ü!a1feh! adh1h!Ü!hg1dj!
K:+):2,9&':!g1gj! ad1ac!Ü!a1fgj! ade1g!Ü!di1hh!

a1d! k1ehh!Ü!d1aed! jf1eh!Ü!dg1jj!
d1j! aa1kc!Ü!h1gch! agd1j!Ü!dd1ic!
j! aa1hh!Ü!h1gae! ea1jg!Ü!dg1kj!
ag! f1ehh!Ü!a1cce! fc1ac!Ü!di1gk!
! ! !

(
VAVAV(!95372(;3(B2(:2T2(B5[i14:59<;2;(
 
J)!$5&5'+,:5:)!)!+'252!+,!g1k-!a1d-!d1j!7!j!*(ow(!:'!*'+5<5=>!$)!=':+3=9)!+,!$'2!
&)9':,2! ,:! ,29)! 6&3,E)-! ,4)$3)+)! )! 9&)4F2! +,! =3):95<5=)&! ,$! :]*,&'! +,!
9&):25=5':,2!,:9&,!)*E'2!='*6)&95*,:9'2!C[i-djä!a1iceW!%!ã!g1gjD-!,$!95,*6'!+,!
6,&*):,:=5)! ,:! ,$! $)+'! 5$3*5:)+'! +,! $)! =)@)! C[i-djä! a1gehW! %! ã! g1gjD-! 7! $)!
$)9,:=5)!)!6)2)&!+,$!,26)=5'! 5$3*5:)+'!)$!,26)=5'!'2=3&'!+,! $)!6&3,E)! C[i-djä!
g1chcgW!%!ã!g1gjD!C?3)+&'!aiD1!



ji!
!

+52;91(@^A()F3:814(;3(B2(B<9<1;30<02(30(B2(E95372(;3(B2(:2T2(B5[i14:59<;2;A(#3(93E9343082(
B2(63;<2(q(#)cA(*r(a(9281034(E19(?95E1A(

 
A&)9)*5,:9'!
*(ow(W!5161!

J)9,:=5)! /]*,&'!+,!
9&):25=5':,2!)$!,26)=5'!

5$3*5:)+'!

%,&*):,:=5)!
C2,(3:+'2D!,:!,$!
,26)=5'!5$3*5:)+'!

Z,RB=3$'! agj1d!Ü!ch1af! !ak1eh!Ü!g1fegi! dfa1c!Ü!dk1gh!
g1k! jd1ac!Ü!aj1ik! ac1kcÜ!a1ffi! dcd1c!Ü!hj1fg!
a1d! jk1kcÜaj1jg!!! dd1ac!Ü!d1iid! had1g!Ü!hh1fc!
d1j! di1eh!Ü!c1gda! ac1hh!Ü!a1igk! djh1d!Ü!af1ed!
j! eh1gg!Ü!dh1gj! ae1jg!Ü!a1kgc! hdh1c!Ü!ak1ig!

(
VAVA^(!95372(;3(30839926<3081(;3(:20<:24(
 
J)! $5&5'+,:5:)! )! +'252! +,! j! 7! ag! *(ow(! )$! 5(3)$! 83,! ,$! +5);,6):! Ca! *(ow(D!
5:=&,*,:9>!,$!:]*,&'!+,!=):5=)2!,:9,&&)+)2!,:!$)!6&3,E)!,:!='*6)&)=5>:!=':!
$'! 'E2,&4)+'! ,:! ,$! (&36'! =':9&'$! C[5(3&)! hcD! C[i-dhä! af1ckW! %! }! g1gjD1!
#+5=5':)$*,:9,-!,$!)$=)$'5+,!)!+'252!+,!ag!*(ow(-!)!+5<,&,:=5)!+,$!+5);,6)*!Ca!
*(ow(D!83,!:'!934'!,<,=9'2!25(:5<5=)954'2-!+52*5:37>!$)!)=9545+)+!$'='*'9&5;!+,!
$'2!):5*)$,2!*,+5+)!,:! $)! =)@)!395$5;)+)!6)&)!,29)!6&3,E)! C[5(3&)! heD! C[i-dhä!
j1ihjW!%!}!g1gjD1!
!!
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><?592(VSA()F3:81(;3(B2(B<9<1;30<02(41793(B2(2:8<U<;2;(B1:16189<[((30(B2
E95372(;3(30839926<3081(;3(:20<:24A(#3(93E9343082(B2(63;<2(q(#)cA
.2( B<9<1;30<02( ;<46<05I=( B2( 2:8<U<;2;( B1:16189<[( 30( :16E292:<=0( 2B
?95E1(:10891BA(s!(t(RARMA(&*"u&(;3(502(UG2(43?5<;2(;3(B2(E95372(;3
*3v620Pl35B4( E292( :16E292:<1034( 6DB8<EB34A( *r( MPL( 9281034( E19
?95E1

å

Tratamiento mg/kg; i.p.
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!
(
VAVAM(!95372(;3(B2(EB282F1962(:10(19<F<:<14(
(
J)!$5&5'+,:5:)!)!+5<,&,:=5)!+,$!':+):2,9&':!7!,$!+5);,6)*!C[j-dcä!j1eeka1iceW!%!
}!g1gjD!83,!5:=&,*,:9)&':!,29)+B295=)*,:9,!,$!:]*,&'!+,!,V6$'&)=5':,2!)!$'2!
'&5<5=5'2-! :'! 934'! ,<,=9'! 2'E&,! ,29,! 6)&^*,9&'1! /5:(3:'! +,! $'2! ='*63,29'2!
)+*5:529&)+'2! 934'! ,<,=9'! 2'E&,! $)! )=9545+)+! $'='*'9'&)!*,+5+)! ,:! $)!*52*)!
6&3,E)!C[j-dcä!a1jggW!%!!ã!g1gjD!C?3)+&'!ajD1!

 
+52;91( @MA( )F3:814( ;3( B2( B<9<1;30<02( 30( B2( E95372( ;3( B2( EB282F1962( 2?5T3932;2A( #3(
93E9343082(B2(63;<2(q(#)cA(*r(a(9281034(E19(?95E1(

 
A&)9)*5,:9'!*(ow(W!5161!

!
/]*,&'!+,!
,V6$'&)=5':,2!!

#=9545+)+!!
$'='*'9&5;!

Z,RB=3$'! dh1eg!Ü!a1ifc! hk1ig!Ü!ah1af!!
K:+):2,9&>:!g1ga! hk1kg!Ü!d1dfhå! ja1gg!Ü!k1idc!
H5);,6)*!a! d1dfh!Ü!i1ajjå! k1idc!Ü!ag1ec!!

g1a! aj1kc!Ü!d1kkc! af1ig!Ü!f1cig!!
a! dd1jg!Ü!dd1jg! ji1eh!Ü!f1iae!
ag! df1jg!Ü!h1ekd! jk1jg!Ü!aj1ah!

(
!st(RARM(:16E292;2(:10892(3B(U3]G:5B1A(&*"u&(;3(502(UG2H(43?5<;2(E19(B2(E148E95372(;3(
*3v620Pl35B4(E292(:16E292:<1034(6DB8<EB34(

 
VAVAa(!95372(;3(:26E1(27<3981(
 
L,!'E2,&4)&':!+5<,&,:=5)2!25(:5<5=)954)2!9):9'!,:!,$!:]*,&'!+,!$B:,)2!=&3;)+)2!!
C[5(3&)! hfD! C[e-ieäi1agcW! %! }! g1gjD! ='*'! ,:! ,$! :]*,&'! +,! ,:+,&,;)*5,:9'2!
C[5(3&)! igD! C[e-ieäi1efhW! %! }! g1gjD! ,:9&,! $'2! &)9':,2! 9&)9)+'2! =':! $5&5'+,:5:)!
Caj-!dg!7!dj!*(ow(D!7!)83,$$'2!)!$'2!83,!2'$'!2,!$,2!)+*5:529&>!,$!4,RB=3$'1!J)!
)+*5:529&)=5>:! +,! +5);,6)*! :'! 934'! ,<,=9'! 2'E&,! $)! $'='*'=5>:! R'&5;':9)$!
C[5(3&)! hfD! 6,&'! )$! 5(3)$! 83,! $)! $5&5'+,:5:)! +5*5:37>! ,$! :]*,&'! +,!
,:+,&,;)*5,:9'2!C[5(3&)!igD1!



jk!
!

0 0.1 1 10 15 20 25 1
0

50

100

150
Vehículo
Liriodenina
Diazepam

><?592( VKA( )F3:81( ;3( B2( B<9<1;30<02( 41793( B2( 2:8<U<;2;( B1:16189<[
]19<[1082B( 30( B2( E95372( ;3( :26E1( 27<3981A( #3( 93E9343082( B2( 63;<2(q
#)cA(.2(B<9<1;30<02(;<46<05I=(B2(2:8<U<;2;(B1:16189<[(30(:16E292:<=0(2B
?95E1(:10891BA( s!(t(RARMH( ss!(t(RAR@A(&*"u&(;3(502(UG2(43?5<;2(;3( B2
E95372(;3(*3v620Pl35B4(E292(:16E292:<1034(6DB8<EB34A(*r(MPL(9281034
E19(?95E1

åå

Tratamiento mg/kg; i.p.
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!
VAVAL(!95372(;3B(91;<BB1(91;2083(
 
J)! $5&5'+,:5:)! 5:=&,*,:9>! ,$! :]*,&'! +,! =)B+)2! =':! +5<,&,:=5)2! 25(:5<5=)954)2!
&,26,=9'!)$!(&36'!=':9&'$!C[j-hgä!d1kheW!%!}!g1gjD!C?3)+&'!akD1!

!
+52;91(@aA()F3:81(;3( B2( B<9<1;30<02(41793(3B(0D6391(;3(:2<;24(30( B2(E95372(;3B( 91;<BB1(
91;2083A(#3(93E9343082(B2(63;<2(q(#)cA(*r(a(9281034(E19(?95E1(
(

A&)9)*5,:9'!*(ow(W!5161( /]*,&'!+,!=)5+)2(
Z,RB=3$'! gÜ !
g1a! gÜ !
a! g1akcÜg1akc!
ag! a1kkcÜ !
dg! i1hhhÜ !

H5);,6)*!a! a1cjgÜ !
!stRHRM(:16E292;2(:10892(3B(U3]G:5B1A(&*"u&(;3(502(UG2H(43?5<;2(E19(B2(E148E95372(;3(
*3v620Pl35B4(E292(:16E292:<1034(6DB8<EB34(



jc!
!

VAVAS(!95372(;3(]<E014<4(<0;5:<;2(E19(E30817297<82B(
 
J)! $5&5'+,:5:)! )3:83,! 6&'$':(>! 25(:5<5=)954)*,:9,! ,$! 95,*6'! +,! R56:'252-!
=3):95<5=)+'!,:9&,!,$!$)62'!+,!95,*6'!,:9&,!$)!6F&+5+)!7!&,=36,&)=5>:!+,$!&,<$,@'!
+,$!,:+,&,;)*5,:9'!C[h-aeäag1icW!%!}!g1gjD!C[5(3&)!iaDW!:'!934'!:5:(]:!,<,=9'!
,:! $)! $)9,:=5)! )! $)! 6,&+5+)! +,$! &,<$,@'! +,! ,:+,&,;)*5,:9'! C[h-aeä! g1egfeW! %! ã!
g1gjD1!!

!
!

0 1 10 20
0

1000

2000

3000

4000

5000

Liriodenina
Vehículo

><?592( ^@A( )F3:81( ;3( B2( B<9<1;30<02( 41793( 3B( 8<36E1( ;3( Ed9;<;2( ;3B
93FB3T1( ;3( 30;393[26<3081( 30( B2( E95372( ;3( ]<E014<4( <0;5:<;2( E19
E30817297<82BA(#3(93E9343082(B2(63;<2(q(#)cA(.2(B<9<1;30<02(E91B10?=
3B( 8<36E1(;3( ]<E014<4A( sss!( t( RARR,( :16E292;14( :10892( 3B( U3]G:5B1A
&*"u&( ;3( 502( UG2( 43?5<;2( ;3( B2( E95372( ;3( *3v620Pl35B4( E292
:16E292:<1034(6DB8<EB34A*r(MPa(9281034(E19(?95E1

Tratamiento mg/kg; i.p.
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VAVAK(!95372(;3(B2(72992(
 
J)! $5&5'+,:5:)!6&'$':(>!,$! 95,*6'!+,!6,&*):,:=5)!+,! $)2!6)9)2!):9,&5'&,2!+,$!
&)9>:! 2'E&,! $)! E)&&)! +,! ,29)! 6&3,E)! ,:! ='*6)&)=5>:! )$! (&36'! +,$! 4,RB=3$'!
C[a-diä!c1ajfW!å%!}!g1gjD!C[5(3&)!idD1!

!
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Vehículo
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?95E1( ;3B( U3]G:5B1A( ss!( t( RAR@A( &*"u&( ;3( ;14( UG24( 43?5<;2( ;3( B2
E95372(;3(-10F39910<A(*(r(M(9281034(E19(?95E1
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VAVA@R(!95372(;3(]<E392:8<U<;2;(<0;5:<;2(E19(20F3826<02(
(
J)! $5&5'+,:5:)!)+*5:529&)+)!)!+'252!+,!dg!*(ow(!)$! 5(3)$!83,!,$!R)$'6,&5+'$! Cj!
*(ow(D!5:R5E5>!$)!R56,&)=9545+)+!5:+3=5+)!6'&!):<,9)*5:)!Ch!*(ow(D!C[h-fkä!de1fdW!
}g1gjD!C[5(3&)!ihD1!

!
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Vehículo + anfetamina

20.0 mg/kg + anfetamina

(min)

10.0 mg/kg + anfetamina
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><?592(^VA()F3:81(;3(B2(B<9<1;30<02(41793( B2(2:8<U<;2;(B1:16189<[(30( B2
E95372( ;3( ]<E392:8<U<;2;( <0;5:<;2( E19( 20F3826<02A( #3( 93E9343082( B2
63;<2(q(#)cA((.2(B<9<1;30<02(2B(<?52B(C53(3B(]2B1E39<;1B(58<B<[2;1(:161
:10891B( E14<8<U1H( ;<46<05I3910( 3B( 0D6391( ;3( BG0324( :95[2;24( 30
:16E292:<=0( 2B( ?95E1( ;3B( U3]G:5B1H( 93E93430820;1( <0]<7<:<=0( ;3( B2
]<E392:8<U<;2;(<0;5:<;2(E19(B2(20F3826<02A(sss!(t(RARR@H(ss!(t(RAR,H(s!(t
RARM(&*"u&(;3(;14(UG24(43?5<;2(;3( B2(E95372(;3(-10F39910<( A(*r(a
9281034(E19(?95E1A

Haloperidol + anfetamina
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jf!
!

^A(',#+h#,/*((
 
P$!)52$)*5,:9'!7!$)!,4)$3)=5>:!+,$!,<,=9'!):25'$B95='!7!2,+):9,!+,!$'2!)$=)$'5+,2!
)::'*':95:)! 7! $5&5'+,:5:)! )52$)+'2! +,! ,V9&)=9'2! =$'&'<>&*5='2! +,! $)! *&&3&.)
<$-<$-".!=':295937,:!,$!6&5:=56)$!$'(&'!+,!,29,!9&)E)@'1!
!
!91E<3;2;34(:10;5:852B34(;3(3`892:814(;3(B2(&A(E59E5932(
(
P293+5'2! 6&,45'2! R):! 2,T)$)+'! $)! 6&'65,+)+! 2,+):9,-! ):95=':43$254)! 7!
):25'$B95=)-! ,:! *'+,$'2! ):5*)$,2-! +,! $'2! ,V9&)=9'2! +,! ,9):'$! +,! *&&3&.)
45:"-#5=3>5.! 7!*0) %$-5/.,.! )2B! ='*'! +,$! ,V9&)=9'! +,! R,V):'! +,!*0) /B"-5%3>5.!
yU'3&:,! s! P(E,-! afcfW! M':;^$,;tA&3@):'! ",) .>0?! affeW! M'3,*'! ",) .>0?! affcW!
J>6,;tI3E)$=)E)!",).>0?!dggkz1!!
!

J)! )+*5:529&)=5>:! Ch1d-! ad1j-! dj! 7! jg!*(ow(D! +,! 3:! ,V9&)=9'! )$=)$'5+)$!
9'9)$!CP#AD!+,!$)!&)B;!+,!$)!*0)<$-<$-".!&,23$9>!6'='!9>V5=)!6)&)!$'2!&)9':,2!)!
='&9'!6$);'!Cie!RD!,:=':9&^:+'2,!$)!JHa!C+'252!83,!6&'4'=)!$)!6&5*,&!*3,&9,D!
6'&!)&&5E)!+,!$'2!jg!*(ow(1!P$!,V9&)=9'!)!+'252!,$,4)+)2!Cdj!*(ow(D!6&'$':(>!25:!
,*E)&('!,$!95,*6'!+,!R56:'252!C$)62'!+,!95,*6'!,:9&,!$)!6F&+5+)!7!&,=36,&)=5>:!
+,$! &,<$,@'! +,! ,:+,&,;)*5,:9'D! ,:! $)! 6&3,E)! +,! $)! R56:'252! 5:+3=5+)! 6'&!
6,:9'E)&E59)$-! C[5(3&)! dfD! 25:! )<,=9)&! ,$! 95,*6'! +,! $)9,:=5)! )! $)! 6,&+5+)! +,$!
&,<$,@'! +,! ,:+,&,;)*5,:9'1! ?':(&3,:9,! =':! 23! E)@)! 9'V5=5+)+-! ,$! ,V9&)=9'!
)$=)$'5+)$! 9'9)$! :'! *'+5<5=>! $)! )=9545+)+! ,V6$'&)9'&5)! +,$! &)9>:! C)=9545+)+!
$'='*'9&5;! R'&5;':9)$! 7! 4,&95=)$D-! :5! $)! =''&+5:)=5>:! *'9'&)-! ,4)$3)+)2! ,:! $)2!
6&3,E)2!+,!=)*6'!)E5,&9'!7! &'+5$$'! &'+):9,! &,26,=954)*,:9,! C?3)+&'2!k!7!cD1!
#2B! *52*'-! $)! )+*5:529&)=5>:! +,! P#A! <3,! 5:=)6);! +,! *'29&)&! )=9545+)+!
):25'$B95=)!,:!$)!6&3,E)!+,$!$)E,&5:9'!,$,4)+'!,:!<'&*)!+,!lmn!C?3)+&'!eD1!
!

J'2! &,23$9)+'2! ):9,&5'&,2! 23(5,&,:! 83,! ,$! P#A! 63+5,&)! 9,:,&!
6&'65,+)+,2! 2,+):9,2! '! +,6&,2'&)2! +,$! L/?! y0'&)52! ",) .>0?! affez1! L5:!
,*E)&('-! E)@'! $)2! =':+5=5':,2!,V6,&5*,:9)$,2!32)+)2!:'!6'+,*'2!+,2=)&9)&!
83,! 232! ,<,=9'2! 2'E&,! ,$! 95,*6'!+,! 5:=':=5,:=5)!,:! $)!6&3,E)!+,! $)! R56:'252!
5:+3=5+)! 6'&! 6,:9'E)&E59)$! 63+5,&):! 2,&! +,E5+'2! )! 3:! 5:=&,*,:9'! +,! $)! 45+)!
*,+5)! +,$! 6,:9'E)&E59)$-! 7)! 83,! ,29^! +'=3*,:9)+'! 83,! )$(3:'2! ,V9&)=9'2!
6&'4,:5,:9,2!+,!'9&)2!6$):9)2!CP">5",,.).<5/$>.,.D!95,:,:!$)!=)6)=5+)+!5:R5E5&!)$!
=59'=&'*'! %tijg-! 83,! ,29^! 5:4'$3=&)+'! ,:! ,$! *,9)E'$52*'! +,$! 6,:9'E)&E59)$!
yM'$'3w'4)!",).>0?!affeW!_)w'4$@,45=!",).>0?!dggd)W!_)w'4$@,45=!",).>0?!dggdEz1!!
!
! P$!,V9&)=9'!R,V^:5='!CPrD-!&,23$9>!6'&!23!$)+'!2,&!*)2!9>V5='!7!9,:,&!*)2!
,<,=9'2! =':+3=93)$,2! 83,! ,$! )$=)$'5+)$-! )! 6)&95&! +,! $)! )+*5:529&)=5>:! +,! 3:)!!
+'252!+,!dj!*(ow(-!2,!6&,2,:9>!$)!*3,&9,!+,$!6&5*,&!&)9>:!CHJaD!7!,:!=':9&)29,!
=':! ,$! ,V9&)=9'! )$=)$'5+)$! 2,! 'E934'! 3:)! HJjg! +,! jg! *(ow(! C[5(3&)! hgD1!
?':+3=93)$*,:9,! $)! )+*5:529&)=5>:! 2529F*5=)! +,$! Pr! 6&'+3=,! 2,+)=5>:! 7! 3:!
=$)&'! ,<,=9'! +,6&,2'&! 2'E&,! ,$! L/?-! 63,2! )6)&9,! +,! 6&'$':()&! ,$! 95,*6'! +,!
6,&+5+)! +,$! &,<$,@'! +,! ,:+,&,;)*5,:9'! ,:! $)! 6&3,E)! +,! R56:'252! 5:+3=5+)! 6'&!
6,:9'E)&E59)$!)!+'252!E)@)2!Cad1j!42!dj!*(ow(D!C[5(3&)!hiD!6&'4'=>!9)*E5F:!3:)!
+52*5:3=5>:! +,! $)! )=9545+)+! *'9'&)! +,$! &)9>:! ,:! ,$! =)*6'! )E5,&9'! )! +'252!
25*5$)&,2! Cad1j!7!dj!*(ow(D!)<,=9):+'! 9):9'! $)! $'='*'=5>:!R'&5;':9)$! C:]*,&'!
+,!$B:,)2!=&3;)+)2D!C[5(3&)!haD!='*'!$)!4,&95=)$!C:]*,&'!+,!,:+,&,;)*5,:9'2D!
C[5(3&)!hdD1!P:!=':(&3,:=5)!=':!232!,<,=9'2!2,+):9,2-!$)!)+*5:529&)=5>:!+,!dj!



kg!
!

*(ow(!+,!Pr!)<,=9>! $)! =''&+5:)=5>:!*'9'&)!+,$!):5*)$! ='*'! $'!+,*3,29&)!,$!
5:=&,*,:9'! ,:! ,$! :]*,&'! +,! =)B+)2! 83,! $'2! &)9':,2! ,V6,&5*,:9)&':! ,:! $)!
6&3,E)! +,$! &'+5$$'! &'+):9,! ,:! ='*6)&)=5>:! =':! $'2! ):5*)$,2! 9&)9)+'2! =':! ,$!
4,RB=3$'!C[5(3&)!hhD1!
!

P$! ,V9&)=9'! R,V^:5='! +,! *0) /B"-5%3>5.-! +,*'29&>! 6'2,,&! 6&'65,+)+,2!
):25'$595=)2! ,:! +'2! *'+,$'2! :'! =':+5=5':)+'2! ,:! &)9':,2! 7! 2,+):9,2! )$!
6'9,:=5)$5;)&!$'2!,<,=9'2!+,$!6,:9'E)&E59)$!,:!$)!6&3,E)!+,!R56:'252!5:+3=5+)!6'&!
6,:9'E)&E59)$! yJ>6,;tI3E)$=)E)! ",) .>0?! dggkz1! L5:! ,*E)&('-! )3:83,! $)!
)+*5:529&)=5>:! +,$! ,V9&)=9'! R,V^:5='! +,!*0) <$-<$-".) )! +'252! +,! g1hf! 7! a1jk!
*(ow(! *'29&>! 3:)! =$)&)! 9,:+,:=5)! ):25'$B95=)! C?3)+&'! fD! 5:=&,*,:9):+'! ,$!
:]*,&'! +,! ,:9&)+)2!+,! $'2! &)9':,2! )! $'2! E&);'2! )E5,&9'2! +,$! JP[0!:'! R3E'!
+5<,&,:=5)2!25(:5<5=)954)2!=':!&,26,=9'!)$!(&36'!=':9&'$1!I,23$9)+'2!2,*,@):9,2!
2,!'E2,&4)&':!,:!,$!6'&=,:9)@,!+,!6,&*):,:=5)!+,!$'2!&)9':,2!,:!,29'2!E&);'21!
P29'2! &,23$9)+'2!+,*3,29&):!83,!,$! ,V9&)=9'! R,V^:5='! +,!*0) <$-<$-".! 6'2,,!
6&'65,+)+,2! 2,+):9,2! 7! +,6&,2'&)2! ,:! $)! 6&3,E)! +,! R56:'252! 5:+3=5+)! 6'&!
6,:9'E)&E59)$!)$! 5(3)$!83,!,$!,V9&)9'!R,V^:5='!+,!*)/B"-5%3>5.-! 25:!,*E)&('!)!
+5<,&,:=5)!+,!,29)!3$95*)-!=)&,=,!+,!)=9545+)+!):25'$B95=)1!
!
! P:!=':=$325>:!:3,29&'2!R)$$);('2! 5:+5=):!83,!)3:83,! 9):9'!,$!,V9&)=9'!!
)$=)$'5+)$! 9'9)$! ='*'! ,$! R,V^:5='! 6'2,,:! ,<,=9'2! +,6&,2'&,2! 2'E&,! ,$! L/?!
:5:(3:'!+,!,$$'2-!25:!,*E)&('!934'!)==5':,2!):25'$B95=)2!=$)&)21!!
(

!91E<3;2;34(:10;5:852B34(;3(B2(20016108<02(
(
P$!$)E,&5:9'!,$,4)+'!,:!<'&*)!+,!lmn!CJP[0D!,2!3:!*'+,$'!4^$5+'!6)&)!,4)$3)&!
$)!):25,+)+!,:!$'2!&',+'&,2!y%,$$'x!",).>0?!afejW!J529,&-!afecW!A&,59!",).>0?!affhW!
%F&,;! +,! $)! 0'&)! ",) .>0?! dggk-! dggc-! dgagz-! 83,! ='*'! 2,! 2,T)$>! ,:! $)!
5:9&'+3==5>:! ,V6$'&)! $)! )4,&25>:! :)93&)$! +,! ,29'2! ):5*)$,2! 6'&! $'2! ,26)=5'2!
)E5,&9'2!='*'!=':2,=3,:=5)!+,!23!<)$9)!+,!6&'65,+)+,2!95(*'9^=95=)2!yA&,59!,9!
)$1-! affhz1! P:! =':2,=3,:=5)-! ,$! 5:=&,*,:9'! ,:! ,$! :]*,&'! +,! ,:9&)+)2! 7! ,$!
95,*6'!+,!6,&*):,:=5)!,:! $'2!E&);'2!)E5,&9'2!+,$! $)E,&5:9'!'E2,&4)+'! 9&)2! $)!
)+*5:529&)=5>:!+,! $)!)::'*':95:)!=':! &,26,=9'!)!23!=':9&'$!23(5,&,!83,!,29,!
='*63,29'!6'2,,!6&'65,+)+,2!):25'$B95=)21!%&'63,29)!83,!2,!4,!)6'7)+)!6'&!
$)! 25*5$593+! +,! $'2! ,<,=9'2! ,:! ,29,! *'+,$'-! +,! $)! )::'*':95:)! =':! $'2! +,$!
+5);,6)*!y%,$$'x!,9!)$1-!afejW!J529,&-!afecW!A&,59!,9!)$1-!affhD1!!
!
! J'2!,<,=9'2!+,!)::'*':95:)!2'E&,!,$!:]*,&'!+,!,:9&)+)2!7! 95,*6'!+,!
6,&*):,:=5)!,:!$'2!E&);'2!)E5,&9'2!+,$!$)E,&5:9'!+,6,:+,:!+,!$)!+'252!6,&'!+,!
*):,&)! $5:,)$1! #2B-! )! $)! +'252! +,! a! *(ow(-! $)! )::'*':95:)! :'! 6&,2,:9>!
&,263,29)!2'E&,!,29'2!6)&^*,9&'2-!6,&'!)$!5:=&,*,:9)&!$)!+'252!)!ag!*(ow(!2,!!
'E9345,&':! &,23$9)+'2! 25(:5<5=):9,2-! 83,! )$=):;)&':! 23! :54,$! *^V5*'! =':! $)!
+'252!+,!hg!*(ow(!83,!<3,!$)!+'252!*^2!)$9)!+,$!)$=)$'5+,!C[5(3&)!hj!#tUD1!J)!
&);>:!+,!,29)!&,263,29)!:'!,2!=$)&)-!6,&'!6'+&B)!+,E,&2,!)!83,!)!$)!+'252!+,!
ag!*(ow(!+,!)::'*':95:)!$'2!2595'2!+,!&,=':'=5*5,:9'!6)&)!,$!)$=)$'5+,!,29^:!
2)93&)+'2! 7! 3:! 5:=&,*,:9'! ,:! $)! +'252! )+*5:529&)+)! :'! 2,! &,<$,@)&B)! ,:! 3:!!
)3*,:9'!='&&,$)954'!+,$!,<,=9'!):25'$B95='1!K9&)!6'25E5$5+)+!,2!83,!E)@'!:3,29&)2!
=':+5=5':,2!,V6,&5*,:9)$,2!:'!,2!6'25E$,!'E2,&4)&-!,:!,29,!*'+,$'-!*)7'&,2!
,<,=9'2! ):25'$B95='21! J)! )+*5:529&)=5>:! +,! +5);,6)*! )! a! *(ow(! 6&'+3@'!!
&,23$9)+'2! 25*5$)&,2! )! $'2! 'E9,:5+'2! =':! )::'*':95:)! C[5(3&)! hj! #tUD



ka!
!

!23(5&5,:+'! 83,-! E)@'! :3,29&)2! =':+5=5':,2! ,V6,&5*,:9)$,2-! ,2! 6&'E)E$,! 83,!
'E2,&4,! 3:! ,<,=9'! +,! 9,=R'-! 83,! 9)*E5,:! R)! 25+'! 4529'! =':! +'252! )$9)2! +,!
*5+);'$)*!y#*&,5:!s!r,9;,$-!affgz1!!
!
! J)!6'25E5$5+)+!+,!83,!$'2!,<,=9'2!'E2,&4)+'2!,:!,$!JP[0-!2,!+,E5,&):!)!
3:! 5:=&,*,:9'! +,! $)! )=9545+)+! $'='*'9&5;! 5:+3=5+)! 6'&! $)! )::'*':95:)! <3,!!
+,2=)&9)+)! )$! :'! ,:=':9&)&2,! ,<,=9'2! +,$! )$=)$'5+,! ,:! ,$! :]*,&'! 9'9)$! +,!
,:9&)+)2!)!$'2!E&);'2!+,$!$)E,&5:9'!C)E5,&9'2!m!=,&&)+'2D-!,$!=3)$!,2!=':25+,&)+'!
='*'!3:)!E3,:)!*,+5+)!+,!$'='*'=5>:!,:!,29,!*'+,$'!C[5(3&)!hj!?D!y%,$$'x!
",) .>0?! afejz1! A)*6'='! 2,! 'E2,&4'! ,<,=9'2! ,:! $)! 6&3,E)! +,! $'='*'=5>:!
6&)=95=)+)! ,:! ,$! =)*6'! )E5,&9'! C?3)+&'! agD1! H,! 5(3)$! *):,&)-! :'! 2,!
,:=':9&)&':! +5<,&,:=5)2! 25(:5<5=)954)2! ,:9&,! $'2! ):5*)$,2! 9&)9)+'2! =':!!
)::'*':95:)!7!)83,$$'2!9&)9)+'2!=':!,$!+52'$4,:9,!+3&):9,!$)!,4)$3)=5>:!+,!$)!
=''&+5:)=5>:!$'='*'9&5;!,:!,$!&'+5$$'!&'+):9,!C?3)+&'!aaD1!A)*6'='!2,!'E2,&4'!
,<,=9'2! ,:! $)! 6&3,E)! +,! R56:'252! 5:+3=5+)! 6'&! 6,:9'E)&E59)$! C?3)+&'! adD!
5:+5=):+'!83,!$)!)::'*':95:)!,2!5:=)6);!+,!*'+5<5=)&!,$!:54,$!+,!2,+)=5>:!+,!
$'2! &)9':,21!P:!4529)!+,! $'!):9,&5'&!=':25+,&)*'2!83,!,2! &);':)E$,!+,2=)&9)&!
83,!$'2!&,23$9)+'2!'E9,:5+'2!,:!$)!,V6$'&)=5>:!+,$!JP[0!2,!R3E5,&):!+,E5+'!)!
=)*E5'2! ,:! $)! )=9545+)+! *'9'&)! '! )$! :54,$! +,$! ,29)+'! +,! =':=5,:=5)! +,! $'2!
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