9:5;+# +.; 3.<%1;*";.+# 6.5=<;*>1;% ?:(585
@.":+> AB%%$>
9"/ *'>",9% CO0*;%%$%/2.&

| "H$%& (& )*+(*(& *%
- JU. '%0 p0%+."12%0

345*.5'25%& 6%%$078(&




Q:* [4]>

| 3):= B"#5%, '. +."1..//=;.+) 5%*>|L.". (3D) <"%+.$%E5 <)54

<# 4 =+."%uuE";. :.5)'%0& *'(5 90"8<( .

F. 3D =25.: 0<=E:05. /:. '% 47% #$45 '45 :.5)'45 *(5
90"8<(

| G :5(H#(. .<# 3D <."%0%)7=; *>p=". <4"+> "V *:&
<=t ="=g =0"4<.H+,& B8"=&



Iu-"./. '%0 p0%-+."12%0

I F% ,u-"./l. '%0 pn0%+."12%0, +%;58& /54*'# 4&
+."1:.4+> <"%*J%$>, <"%W+.$=2".; .<# ..-521:. 1:.+%<>
(& "%>& '%0 .21.'%& <"%& '(5 +."1;).

I F. <% +%:;5) *Ou<'8u.". '%0 =p-")/U.'%& =25.; <#5%&
*'00 *'>:%& <%0 u%:;)7=; u= *-2K;u% > ,5'%5( <2=*(, <#5%&
*=)$$. W,"('%0 *8U.'%&, ;124& *'% .";*'="# B,";, '%
$.;u# > "% *.[#5;, 1IE*<5%:;., 5.0'2., =u="#&, .""0:u2=4&,
1"8".& +.; .5.*%)'4%(. !




Iu-"./. '%0 p0%-+."12%0

L A'(59%%)1. '% <;% :.5.'(-#"% +."1;.//=;.+# 5#* (L. p=
4000-5000 :.5)'%08& .5) ,'%& *Ep-45. p= p=$,'( (&
93%5(5;+>& 3."1;%%%/;+>& 9'.;"2.&




| =0="/="+#8& "#$%& "(& L*+(*(&

M=$'24*( N=".J%$:*1%E

PEK(*( 2//=:%],5=*(&

N=245=;". =<2<=1.'45 +."1;.+85 1=;+'85 +;51E5%0

N=24*( (& .<#H<'4*(& '45 +."1;.+85 +0")"45

N=24*( 1;,/="%(& '%0 *Op<.:(';:+%E *0*'>11.'%&

N=24*( '%0 %K=;14"+%E *"'=&




| "#$%& (& L*+(*(&

"12%0
'% ,u-"./. '%0 n0%-+.
I 6"5 .<#'%,

I N=") "% ,u-"./.




G L*+(*( *'(5 <"#$(O( '%0 =pu-")/1."%& '%0
10%+."12%0

I G .="#J;. )*+(*( u=;85=; '(5 <=";%B> ;*B.;p2.& p=") .<# 5.
#KO ,u-"./l. '%0 p0%+."12%0

I N=;85=;'(56 .0%-./2. +.;'(5 .<#<'4*( p=") .<# ,5. WKE
AVERNITE

I 95;*BE=; '(5 J;%/,5=*( '45 H;'%B%51"245

Lichan et al., 2015
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9<21" *( (& )*+(*(& *= J:%B(L;+%E& 1=2+'=&

C I"#$%& (1 )& #+,"- (CRP)

| N=:85=; (5 ,+-".*('(& *05:)*(& '%0 H%5%K=21:%0
%0 .78'%0

5="/%<%;=2 '% *Ou<$>"4.
6" =+$E=: LL+"%-)/.

I PO($> ;> CRP: <"%1,;..=*+#& <.")/%5'.&
=u-")/U.'%& p0%+."12%0 +.; *'=-.5;.2.& 5#*%0



9<21" *( (& V*+(*(& *= J:%B(L+%E& 1=2+'=&

I G )*+(*( .0K)5=; '(5 =0.;*:(*2. "(& .1;<%5=+"25(&
1=;85%>5".& '%*% '(5 IL-6 #*% +.; '(5 $=<"25( <%0 p=
'(5 *=;") '%0& <"%+.$%E5 p=;8*( '(& CRP

N=;85=; ' =<2<=1.'45 FNF +..8& =<2*(& +.; '45
B(u=;%+;585 +.; +0"."%+;585 (<.")/%5'=&
-$=/1%5>&)

| AOpI)$$=; *'(5 +.SE'="( $=;'%0"/2. '%0 =<;:($2%0
"0:u27%5".& . =<2<=1. '%0 n%5%K=;12%0 %0 .78'%0
Kasapis, Thompson, 2005



9<21" *( (& V*+(*(& *= J:%B(L+%E& 1=2+'=&

| G .="#J:. )*+(*( u=:85=; '. =<2<=1.'45
:("%/=55="+85 +0"."%+;585 (@NF-/, INF-a, IL-1a), =58
0K)5=; '(5 <."./4/> '45 .:("%<"%*'.'=0";+85

+0"."%+;585 (IL-10, IL-4, TGF-J1) (1)

G .="#J;%& )*+(*( p=;85=; '%0& CD-14 +.; CD-16 +.:8&
=<2*(& +.; '"45 TLR +.; LPS (2)

G )*+(*( <"%)/=; '(5 /[[=,%/,5=*( u="(5 .EK(*( '(&

IL-8 *%0& *+=%$=",+%E& HE=&3)

6"%)/=".; u=24*( *'. u#";. <"%*+#$$(*(& VCAM-1,
ICAM-1, .$9%) +.;/;.'(5 9 +.; P A=$=+"25( (4)

(1) Smith et al, 1999, (2) Timmerman et al, 2008, (3) Akerstrom et al, 2005, (4) Palmefors et al, 2014




L*+(*( U=") "% =" /1L, '%0 u0%-+."12%0 |




G .$5($=<21"*('(& )*+(*(& +.; '45 microRNAS
Micro Rnas: 0<=E:05. /;. '%5 "="W."*p# (& p="1".->&-

(U5 +#& <.")/%5".& *'(5 /%5;1;.+> "E:;*(
?EK(*( mMIRNA-214 *= *:=5=2& p= +."1;.+> .5=<)"+=;,

N=24*("E:p;*(& MRNA-29  EK({+%$$./#5%0 +.; 254*(&,

G +%SEUI(*( .0K)5=; mIRNA-29C +.; ,"*; u=;85=".; ( *0/+,5"4*(
+%03$./#5%0 *= <%5';+%E&

Melo et all.,2015
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L*+(*( +.; .5./,55(*( +."1,.+85 +0")"45

| Q:,/="*( ."B,/%545 +0")"45

I 2EK(*( *E5:=*(& DNA +.; 1;.1%B;+,& Y;'4";+,&
1;.;"*=;& u=") .<# '% M

| 9<.5.<"%/".pu." *u#t p( +."1;.+85 +0")"45 +;
U=""0%6<> '%608& *= +."1;.+)




L*+(*( +.; .5./,55(*( +."1;.+85 +0")"45
| G )*(*(.0K)5=; '(5 ,+-".*('%0 NRG1

I Q;=/=2"=; u,*4 '%0 NRG1/Erb1/PI3K '%5 <%$3$.<$.*;.*u# '45
+."1;.+85 +0")"45

20K)5=; '. c-kit +E".".

N=:85=; '%5 "0:# .<#H<'4*(& <%0 <"%+.$=2".; u=") .<# '% M

N=;85=; '%5 #/+% +%3$%./#5%0 p=") .<% Ml
Caietal., 2016



AOS5=B#u=5( > 1;.$%=;.";+> )*+(*(?

I G *0/+,5"4*( +%%$$./#5%0 =25.; ( 21;. '#*% *'(5
1;.5%=;.";+> #*% +.; *'(5 *05=B#u=5( )*+(*(

| R*#*0 (*05=B#u=5( )*+(*( *0pnd)$=; *'(5 .EK(*(
(& W/ (& 1+ 5# (& [;. Y+ (*(, I=1%5#& <%0
5'.5.+%) *%5 p="J%$;*u# +.; (5 ./I=;%/,5=*(

Nunes et al, 2015




AOp<=")*LL.".

| G ) (*( *(5 <$=:9%5#(". '45 '=$=0'.245 ='85 *052*'.".: * 5
5.<H*< 06 +9%p)"; (& 5U="8<*(& '%0 =p-")/|L.'%& '%0 p0%-+."12%0

G =<21"*( (& <.".'("=2"; *= <%$SWEL 'WU=2& '(& +."1;.+>& .<%+.)* *(&

| N<%"=2 5. .<%",0=; (5 =+1>$4*( =p-")/l.'%& *= *0510.*u# u="(5
1:."00->, '% %:+%6/=5=:.+# *'0";+# +.:8& +.. '% -E$%

I G *05=B#U=5( +.; #B; ( 1;.$$=;.";+> )*+(*( =25.; <="**#'="%
<%'=$=*."+> H#% *'(5 <"H(O( #*% +.; *'(5 :=".<=2.




More Study

| "#$%& '45 %;*"%/[#545 +.; (& 4+0'%+25(& *'(5
55 u="8<;*('%0 =p-")/u.'%& '%0 n0%+."12%0

G ) +(*( +. %: =<:1")*=:& "(& *'(5 <"#$(O( +.:'(5
=" <=2 (& ¥'=-.5:.2.8& 5#*%0

921( .:$(n)'45 +.; ,u-"./u. p0%+."12%0
L*+(*( +.; +;5)*( (& +"=."25(& (CK)

G =<21"*('(& )*+(*(& *;& .""0:pu2=& U=") .<# '%
JU-"/U. '%0 n0%+."12%0

G )*+(*( +.; % "#3%& '(& IFN-y
AO*B," *( -$=/n%5>& +.; )*+(*(& u,*4 =5="/=;.+>& 1.<)5(&
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Exercise training activates neuregulin 1/ ErbB signaling and promotes cardiac repair in a rat myocardial infraction model,
Cai et al., Life Science 149, Elservier, 2015

Interval and continuous exercise enhances aerobic capacity and hemodynamic function in CHF rats, Numes et al. ,
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90B.";*2=&

S. >:=%. 5. =0B.";*'>*4 '%5 3.:(/('"> n%0, +. ?5.*)*;% C;$2<<%0
+):8& +.; '%0& 0<%0>-;%0& 1;1)+'%"=& '%0 ="/.*'>";%0 C0*;%%$%/2.&
[;.'(5 .1, *(I%>:=;. '%0& *'(5 =+<#5(*( (& ="/.*2.&

Q0B.":*'8 =<2*(& '(5 %"/.54'1+> =<;""%<> '%0 *05=1"2%0 /;. '(5 ;>
<%0 H%0 ,+.5.5 5. <."%0*)*4 '(5 ="/.*2. u%0
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