WAV b — (£d)59 (o) pole
FYO— FFY i oF 5l oIe 599
A5 [ Y [ F : cdl,ye b

A5 [ eA YT byl gl

w50 gy 9 Sigml S ASLE 1 (s5len o) )9 Cadled i
slo,

¥ . N 5 7 = .
oSl 93yl = ol aebld — LAl ol — 7 (5 5w Glos
O] eIt O SRS (g5 o9l § (el Sy SUSULINS (45519 (6 59M9 S 0505y Ll 1)

ot ot Ol SRS g 3l 9 by S SUSINS 13109 S99 58 SO (Gl Fo T

oS>

Sas e (el el Wlgie ilse 55555 Solled 45 sy oo Slaias 5o At S5t Gl L
Sy o Y gy o, B s 60 5 Sipmml Slaoasls » ilen (5559 (et B o) p aalllae a5l
A) S 095 S5 g (MCTZ)...a A) lawgie @ g HIT: o A) YU Gots 55150 (005 09,5 90 40 5 iy
o, 8 aiols ploxl (65len oy el atin il Sde dy 6,55k 8,90 atin g0l L o, aiads geeds (CO:
5JUT Real-time-PCR 35,  Bel-2 g Bax o5 olo b glyseisl o085 &ds op,31 5 celss FA 51 G
oS oy oLt b eslid P<e/e0 (g loline b ad Sy il ly Julow Lol o, 3l Wesls 5JUT (gl s
5 3375 5 Ll IYPY) i 38 5 05,8 oy s kS (e 05,5 59 BAX 5 ol ool
s (IYVA) 0 5 (/AVA) SaioeS o yed 09,5 50 BCL-2 (45 polis o/ < V) casls (o loline ial3dl apus
IDYY) s 5 (+1)VB) BadeS ey yai 03,8 50 IGF-1 i ol i 1, (g lolins e ials3l U8 05,8 4
5 St b sl 4t h s 4 as b sy blin Ll ol 5 il S 0,5 s e
@ Cuized w0l dielle Glads, j0 uyes @ad g0 40 IGF-1 Bel-2 Lo o jlolinepd iol3dl cge o

Selmil oo BaeS 09,5 0 Jlolime il iul38l g daas oy ped 09,5 0 BaX jloliee ol

s slaojly
Bel-2 Bax «di ) cdguslacs b,y 5ol 559 cudlad o s Geue]

Email: Soori@ut.ac.ir SANTYVVAPY 1085 ¢ ghomnd Skunss g5 *



WAY (ybiano) F 5 Lo o) 590 e b} yg (simn ) pale frs

Aoddo
lacl o Slas w55 g, Gmo (RIBIL (1) 35800 (8 0 Sos ;0 oigyin ol rge 50
B S caled )3 g lags Lo (WS glgil 4 Ml s (S pme 0 Ll g wlioe IR
b Jshos S5 slans Gmals nlply aibge (0l8 8 gla sl S Sl gy aal3 50 0,5 o
(V) 9098 i (8 3 Shoe ol 4 Cenl (Soe

25 Jobe 8adisiacliy Sre crge 5 WS o0 LB il eaiS ki Sy plsiear Sys]
sladsbs Sl slacly (5 slol 5l Gyl 5lSe (1) 250 Bl o3 5 e cangi Colod
@ ooyl ol (F) 005 oo plonil (Joho S5 (fo g ok ny Sldgzse o p3 &5 Ceul atlSl
NS gie I slid ;5 a5 C g S 5 95500 O] S niydshi 13 St crge )T 5
sanS b 5lgpn) el 4 g 008 e ST Jgigew 3 4wyl S8 Sladn glad
Cales 50 S ol &5 amd e LS5 dATP ol &y (oS 5 g 9500 Jalo (APaf-19) (o jsiysy]
Jobs (2l yaiSsme glosetisn S n by Jsbe suml anld Ll o WH, Jslo 5551
Bax aiile SSgpa| L g Sbguglas slacatyy (isu 50 4 a5 Bel-2") solgls slagniiy
() 29850 a9l oo (oS

cled 45 Canl S3alyily g, (Soba Jsho Sya b 59,85 () cl pleie 55,55 5l esy]
DNA a5 el sk 50s3,0l 0 o 55is] Lol w5 io ol el slogs o b cigie
(V) 39550 (e 3l 5 99 om ASTAST DLl (g

89y LAl ul s (7)) ol ou (5155 9maal oliae 50 (6 Kotz ilil (saiell L
S by i jeml wnlE G Gl (A6 b pasS i (S LSe 0 i L aS
S Olsiea pbite Gy a0 2alS | T Wlgioe (ob)ys Cellad (Llie y (A) 0,5 15 b
Plss el g el zrhe (Bope 5 (8 slagsbo S 6Nt 5 Oleys )0 ees Sloyo debiy
OV 095 93 2 50 1) (Bgremols Bl (5559 mizen Q) d9d o0 e lags Lo ]
P50y Slled o] Ahssy & plapiilSe wizpe (V0 YY) wespe SRl e S35 Gl

Codled g oo Aoy Jiion a5 Sl (V) ouis aS Ll jei wad 0, Sles Sgupy g Wilgl o

1. B-cell lymphoma 2
2. Necrosis



fry 0SBy B j3 oy 9 il G aslE p Gilen o)y called T

Dad Pl pegas 0 (V1) 2o (B9~ 3 Shee S5t cge Slid (nl [ il 3lse
(395 ga 3979 b oS el @285 plnil (Suil Slalllae 556 ko Seml 2 (555 Solled
Clad o Jsho seuml sl Sk el ko el 0o b Wl else Sl o Ul @l
e ol 0 i Sy yianST Eloll Jlasl 5 YU ) lawsgio oo @ilsn b oglie 25559
Giss] e @i 5 SB5s Culled BBs lalSg5le Az ST el Gl (g ey Slalllas 4,
59 Sdlad 45 0 b ssalie (B SLAES 0 s (i (St S )l ol
5 Bel-2 Smysyl oo (g Gl 5 Bax Setysyls (etig sy GRelS Gyb 5l ol e
O)) 095 A 5Leals s JLad sl € pg,S g s3llil oo s o

WS ag 4 Sl glaislasl Voo gagin (sey9m S (GF-11) ) tlgudlans oy 5516
o3ase ol (V) 838 a3 Teul Sl 5 Tl Sl Tl Sl ©jpe 4w 4 g 29dige by
slagtagh o IGF-1 » (&) colld S1.asS (oo Wl joe Jobo g (s JAS 50 lodes (5
S9) orred Al Fe o VA8 (lSes 5 S,Sle (dagh (bl oald (pu) p goasie
I, IGF-1 mlaw ;o (5, lobas yiol58l Lb‘s;o}o)'" SEras OGSt yiSlas ao o Ve ol b e 5
5 e L IGF-T s s e Gial3 3 (V33F) (2l 5 lS wippizman (V) 05s,S sualioe
oads eols (yLid ((VF) wio,ST 0,155 LSy Dol b segll g (sl (5555 (slatan ez 550 S
w8 el sl plgiee crlply wadoo LouaYsSSE 38, Vb cage S b ol
15 s b ysboas IGF-1 o liime 5y slizel & .(08) ol Ll IGF-1 5 GH Jlsie s
Sydice (Hb ad)y g 5 s Spll BT prizen (5098 (pl WS e S8 AL, SO0
el 5 eslin clacalad wl> 35,5 Collad 058 Sy 45 Sls Glii el Wiz @S (VF)
O0) w8 Sy 25 | Sl slaggey90 (a3l asilsi oo

Sl 0gd Seml el case e Gk (paiz a4 IGF-1 Sliies @mls ull

o el sl 4 Gk 90 4 58 IGF-1 wad oo oy ;9 IGF-1 (9098 (a3l o (8559

1. Insulin like growth hormone -1
2. Autocrine
3. Paracrine
4. Endocrine



\yay QLa.m.n) ¥ S)Lo..';) de 5)56 “fﬁv)’)g ) la,Lc fYA

Sl Akt o] 5l s g PIBK 08,8 Jlad w04 co ymioe j5gs] jlee & IGF-1 a5 Jgl o 055 o

Skl g slsn Sluyes bl b osgngl eebat o 1) (coriinn abul; (s30aia slatags

OV NA ) wiles )5 sumline @Lo...,.?

5 (MCT) Lawgio Sad b s5lgn Collad o5 0,5 oo ploxl (B9 (nizr 4 sjl9a (o559 Sudlad
HIT codbd a5 wloo )57 Lo Sliass S (YY) aiied Jolato (g, 99 (20) wuaud 255, codlad
ATY YY) asl ansls 5o Wl ol 31 o o Sles 0g sl (o5 Olo) 4 sl (Ko

ol Wlgoe (B3 Called g wmo e 5 i Seuml e B o a5 eols (lad Slagios
5 5 gl Sae Yok (o855 Culled s il Sl oS ans 28l LB s ) e
& Sl lagiagy 5 o) srunl » Sslite ;b e Clled laas gl (YTl
ol Gad g ilsn ayed il andllae ol jo Wil e 05, p Colled S glgil 5l asy

Dedsr syp S, B gud;y g Sigun! slop; e 2

G5 gy
oSl S s saSiils Sllgu olBinles] 4o (amle YE B YY) 5 jliasg yo &) o Y olows
s Ly e Blw YeoxVOV0 olal ay Gla s olo,S b slagmid o ol
Slop Cogb, o, S Ol Ao YYEY e glos o weln WYY (S0 ol i,
S b oy ) Be 4 albll g wad 5SS comlio L5 b puizmed g dops B0 ED

IS g s Ol g (25 95t plo SThe>

5 (HIT) sols o9ls 03 ((Con) S 09,5 aw [0 Bolas jgbay aslllae 8,90 sloo,
wiid )8 13 (MCT) lawgie oy b goglad ¢y yo3

W) g0 4 aslllas 3550 095 aw (S ol

209 oy S Jgur

Y (ned 09,5 Y oy p0d 09,5 JyES 09,5
Losgio (oglad (s ye3 W (29l ped

MCT) (HIIT) OLre O




Fra

0SBy B j3 oy 9 il G aslE p Gilen o)y called T

O yod Aol

WJees s 69y o b plsl primes g Guytul alS slanea b, regh sl e

428010 Hloy D g ando 0 e VO U Ve ey b dlis g0 Do 4 1) S als b o Jled

Iy Kewd 50 B oamslid 0359 a3l b, woslwbes] dud> oy, 5 o el FA ols alowl

2 e 00 Sy booislid ygesl 0gh Lasuin Jwed S (g, dugd Cepw pSTas U aisls el

Oy Gloj s 05938l Qig@aﬂ)@MJow&ﬁ)bQ 45,85 A ;8 g A 9,0 Al

(YF) als aseine (S S0l Sgls oloml 0529 b s 5 (59, (g0 yo &y Sleb b (Sws o

ahe [0 dud> g Alas D S 4 Zeliiul (el cedelcansa AT i bl

2 (b (i ooy S sl

HIT) YL wais b 29U (o pod ol .Y Jaus

e s (yailno

PUET N
SSlas)

(e g

o il adag  aan»
(aiiB0)

$9Bey wul Callad wuls
(G gy G2Slos)  (Ce yw JST0s)

AR
AR
AR
AR
AR
AR

i TN Yy
i TN Yy
A AT Yy
14 JARKS Y:Y
14 JARKS Y:Y
1. JARRS Yy

—

> > > < v o
v &5 46 -t =

i o 33 Callad s (e Silen

dwds 2 Gow aan

(& g 3ST05)

Vo

180 \

Y.

120

Yo

AR

AR

AR

vl | s 1| =

AR




\yay ¢M) F 5louds Ve 5490 (s)3)9 (S ) pole ff.

bl gl il Gbs,

5 (Vo Mg/Kg) ndhly oSy 5l oolaial b e, oo i Al o) 5l e sl FA
Gy ol g (ol s 5l esliiul b byl SLlS Lasee o 5 wad hen o (0 Mg/Kg) ueliS
2 cds 2dl JiSse 5 Jobo loptalejl sly g 0d glsil b il ats old cand o
Al 5o JeSge Jshe slatalesl ploxl (slp e 3 dezmie gl (9555 50 alolddl o9 S
D (5,5

Real Time-Pcr g, b o5 obe phamaw

CDNA jiiuw 9 RNA g/ youiu!

Vo 4y ) s 4 Total RNA gzl el jshaied clBlos & jgods cdd 8l 0,5 Lo 00 S50
FOC o Jol> Jaames (cusigpn slizl s jglaieds .ol 5902 QIAZol Lysis Reagent ,»
4l V0 Sas 4y 5 bgle 58915 L /0 4 ) Cond 4y e D e il VY e g ) omin
o2 5l ol g Game (iSu g Semis lu VY e e g NOmin F 0C o Jgame b sols ()5 Sadba
Voooae a s belde Joilhgnanl b /0 4 ) Cund b g 0l 4l p RNA (ggime idny ol o
49 RNA g4l Pellet .ol 500 il VYo v o g ) emin F 0C ;0 s ol o, 301 sloo jo addo
Eppendorff, ) o jisw RNA clale .ol > RNAS-Free <l Lu20 30 5 ghglemd Joill
oolawl b eDNA i .ol oglhe adss Glaeas Y B VA o YA &4 VP cos g (Germany
28,5 bl transcriptase Mmulv Reverse s 351 ¢ Random hexamer primerc RNA ;| gul ;|

Primix ;| oslazwl b Real time-PCR o5 (b, b ,lis,00 slocys ole zobaw (5,u50;lul
2 9 Lp20 Sl pz> jo STy belse (Applied Biosystems, USA) é,5 pll syber green II
5SSy slays wledbl ululy o el >l cd iy & jse duplicate o ygod jiiSTg
Bactin 3l asiyl pous .23,5 plxil (Macrogen Inc., Seoul, Korea) 5 9,5l &S 14 lawg ¢ NBCI
4 0 Jolss Real time-PCR o oslaswl 8,50 (olos deli .ol oolatuwl 08 o5 olgieas L37a 4
Gy olo oo 09 (S Fo )1 S0) 4o V Sae a4 P10 il V0 o 0 A0 —aids Ve o

5 (65503l 2-AACT g, b 5,k g



134

0SBy B j3 oy 9 il G aslE p Gilen o)y called T

Sagmld Glagge;l 5o sa il ly il g osls Jloy @95 s sl isslel by
5 48,lS &Lﬂ)‘j Sl Q}A)"‘ 5l oolawl L osls U,S;Lm s lie e LA oolawl > s

G sbaidl

48,155 (il ylg el (g0l gl . F Jguar

6)|6L2J.o

,..‘“

oy 5

<IYEN

YYIVOY

Bax

SddpS (nyped — S8

WAl el = S

</AYA

<IYYA

Y/ava

Bel-2

Db e — S8

WAl (el = S

AN

<[OYY

ATATAR

IGF-1

ki i = S5

A (el — S

O 3 m JFES 09,5 A Cad DS G el 09,5y Bax 5 (ylo polie ¥ Jgaz ulul

e 09,8 50 wolde ol L(IVFY) s lole iol3dl pl Lol wolo ylis ial38l o ped ain

09,5 ;0 Bel-2 (5 polae (/2 V) s oo plis |y (gyloline iul38l JuS 0,8 4y Cond ayad

Sg Llole Lol wls las palS p el azan id 5l e 568 09,8 Al Cannd SABeS (o3

FARRV-X Y0 obis Srals S 09,5 4 Camd Qi el 09,5 0 polie opl uizen (+/AVA)

3o JrS 05,5 A Camd A0S oy ped 0,5 10 IGF-1 (5 Lo Jlade (</YVA) Cans jlolins

QDA (el 09,5 50 polie pl (VYD) 00 obixe Lol ol las iolidl el aian il

(1OYY) 095 loline Lol colo lis yial38l 50 ]S 09,5 4 S



\yay QM} g S)Lo.& AR 8)3-) 663)})5 S ) ﬁB-LC frY

BAX (15

PR

BCl-2 i sl Y log0i Bax o ol .Y 15903

JreS 09,5 & Camd DaleS (a3 09,5 )0 Bax ()5 gl oo alam>dle ) laged o a5 5k len

5 DADES (e 09)F A Caed DDy (nyed 09,5 50 05 (rl Ol Grimres Sl edgr plivy
09,5 3l oS DalnS (pyed 09,5 0 Bel-2 a5 e o Ll ¥V loged il oogy jiiny J S
33 Sl ST Bl o5 (nyed 09,8 Sl iy Jleas WD G yeS 09,5 53 S Jlo s we3g J5US
4z 2 g dgd o0 BCl-2/Bax Cuwd (ialS ogo (el (S jebds S el oad ools Lis ¥ jloged
oS sl ons 03,51 ¥ jlagai ;5 o EalS (g ey e dy S (nl sl GRal3E) (2 ped s
@ IGF-1 ol ye5 0 a5 Jlojo cosg i J5uS 09,5 5 DalaS (nped 09,5 )3 IGE-1 15
DD aS 28,5 A Gl ge el 00l Gl S 5 oS el 09,5 A S M ke
L o3 crl Ole Olges nped ot GBI L g Sl TGF-T 05 0lo 59 (oot Jloms Jole (n yes

oy iolssl

S5 4l g oy
ol S50 ol S50) 59,55 5 (Jshe SaBisipasliny Spe) Ssugl o Rl e
3 egl Ghals slp el e (o)) collsd g wbiee Gl (Sugded b Susleily
£5 onl ompote B2 80l5ls glacnSs, (T8 YO NV ¥ L)) e ol saalo
(Bel-XL, Bel-2) (555051 0o &llax slaipiis,n g5 90 4 aS diiad jebgl plas (o ooy

6l,eSl i g Jols @ jeuel 4 Joke Camlus Wgd co mueds (Bid, Bax) j5ue | i 5



FFY 0SBy B j3 oy 9 il G aslE p Gilen o)y called T

Jobos cudigip laietisy (al lagie Comd Sl ) 5 310 (Kos isuslas 5 isunloin
‘u.»..jl.tﬁ W 9 &5.1 e usl.m 9 alisis 6[}8;«9[.1 )l L{bLg)_».fo)Lb‘ s_;jl.xu L d.>9; L> aS Cewl d.d)f
dalllas gl (MV-Y) ol ouls (3,155 pgmmedl gl 6,505lul oloj 5 alises L_s‘l.bu’_bya)‘]
2l b geen b oo Gl 08 09,5 4 connd wyad coJld 5l e Bax oS ol olis Lol
Bax 159 rolaw lasdllas jo (05,9 o> codled 51w Bax gshe paas o L dslllae
Soline e (ol3dl o ol b Sl el 50 g 09 4l Gl 159, ol codled 5l e (SMae
DSy ol a5 assle Hlas (Voo %) )lSen 5 (J aieo) ol Ho (YEFO)YY) o 5,155

Goblize jaba aale VY s> slac, L awslas o asle YT slacs; o Bax S_hglgy

Slloe pal S o lao, o Bel-2 Suglyn oeiigr— ol S Jps o i
Eob by ol o WS el 5 hlSen 5 ST5S ol epdle (YY) g il
ol g Bax 59,0 ol (iels dhulgas |y 1o sloes, o8 <8l o Bax/Bel-2 ddl i34l
el mles 2 p 6,50 dnb altes ol 45 (FF) was e alS 5 Bel-2 b
OHen g o5 (6,500 Gaiizs y0 el G lacdl jo jenel Wy, elS &b 5l 85
5 i5m] phels aedle slae, ;o Jees 5 53y 5ler by ullad atin b Gl e (V) 0)
e 5 35k izen (1) 05 guad MalS G (ol b a5 00,5 eamlie 1) o Shas 050
ol bl a5 o S ssalin 1y jengl LialS Jaes 5 (s, 65ler codlad aan 035190 5l o (Y10)
(V) 332 gt 52l 32y 3 3o
il e )8l b e, B o Bax/Bel-2 cas a5 wols lis (Ve #) o) Kan g STgS
BIIL(V10) hlSes 5 (5 m (TF) oo A8 Cod ol (o859 Cudlad L olom 9 095 oo
s s, o ade 0 aul> 0 Vogpeak wo o A B VD @l b (g5lan (glaianos;las dobp SO
b jo Lol is )57 5,155 558 05,5 4y Cons Bax/bel-2 cos g Bax o (o 1, (5 lobixe rals’
5 SlA RS e LOA) Sl ey sloline Dolis S35 (i ped 05,5 90 4o Bel2

O dud> Vg ads 2 0 dado Ve Goe 4 Ll 0 el alie cta gl 5l o (1YA0) S

Bel-2 jili8l g Bax mhaw jo 1) (g lolins (ialS 508 oo (5 lom 4 Miws yuu slos, yo alin



\yay ‘_,L».m.c) ¥ Q)Ln..’b AR 5)30 ‘@53)5 (S '09.1.: ffY

i Ol Al S o B A5 il o ) parde cnl SleMbl cnl (TR) WS )18
(YY) 95500 gy ol 53 Sigsl (5T ollad g i (25559 Colled 5 ol gyl s

DS 0ys0 S gl Gl G ey 5l 55, i o (V0N (Ses 5 ULl
Ol Bl el ol 2 0 g alie )0 G5, D Djgots hed S (55, slaanes s (55lee
@l b oliios ol pan @li (V) wia)S (38 1) Bel-2) Sgnl T else 5eis 5 03
S8l g s SSon sl e s i E9 0 DglE b e 4 S geen pOl Gidos
polz dalllas K0 A5l S Az g 1) doecd OS] wilgin Conl Ko 10,50 Dide g 0ds s uSo;lul
sl gl ] malaw 4 Connd (g lole ial38l el 05,5 g0y Bel-2 gl a5 og
Bax aSul 4 4295 b e atiie (22ly jsbar il nl 5l 6pS sl w4z 5
O e Q0D el 09,5 50 Bax iulidl aald 50 asllas ol o g 098 0 Bel-2 ol Al
(YP) asl 009y Bel-2 S o 5o, S50 51 wilgs oo Bax yiol58l o) oo Jlaiay

O s Foo oo 4y augs el Al il 5l e (Y01 0) ) g 08 500 ghudsd )0
Bax 59 olo jo 1) gyloloe Slpess s yo Fawd 0 aads o pe VF Ce gy b ain jo aul>
Geid mlo b as (1) wo,50 ovalive (i 5 JyiS 09,5 99 (e Bax/Bel-2 coi g Bel-2 4
el O Jsb Bel2 ola 5o (il oass Slaline BYs 5l K00 (o Yol 5 Cvguns ol
el 0093 (6,5 5k sll gl

ol el (G259 ced Dal TGF-1 a5 el Jele (o ipee (o295 @mls bl
e o ool TGF-Tg 3 (slan e (5550 31 Vb b b 5 Saasbiss (355 ollsd ol
wols las laadllas jo (VAAY) o Kad 5 ey .05l LU, )9 cudlad S 74l b )] Gl
o sl YE ill S e ped 093 LSY Blul oV a o Gliie jsbay a5 ol
Gl SLSY Bl am o o yad Sl wis,S sleri Wil b 5ls 0, eeyee gilula,
yol> ey banil b wlidss opl gl a5 o((¥F) caol L5 IGF-1 [0 &l sln] G o0
Ol ge o Dol b Sl el 4 e 29l (5590 Sl o3 sy 0 Sl (pl bl Cusguen



FFo 0SBy B j3 oy 9 il G aslE p Gilen o)y called T

10.

11.

12.

13.

14.

15.

»Tn,@lm

Fiechter M, Fuchs TA, Gebhard C, Stehli J, Klaeser B, Stdhli BE, et al. Age-related
normal structural and functional ventricular values in cardiac function assessed by
magnetic resonance. BMC medical imaging. 2013;13(1):6.

Shih H, Lee B, Lee RJ, Boyle AJ. The aging heart and post-infarction left ventricular
remodeling. Journal of the American College of Cardiology. 2011;57(1):9-17.

Kwak H-B. Effects of aging and exercise training on apoptosis in the heart. Journal of
exercise rehabilitation. 2013;9(2):212.

Hepple R. Impact of aging on mitochondrial function in cardiac and skeletal muscle. Free
Radical Biology and Medicine. 2016;98:177-86.

Sari-Sarraf V, Amirsasan R, Sheikholeslami-Vatani D, Faraji H. Effect of creatine
supplementation on the factors involved in apoptosis-related process (Bax, Bcl-2) and
their ratio (Bcl-2/Bax) during acute resistance exercise in middle-aged men. Scientific
Journal of Kurdistan University of Medical Sciences. 2016;21(4).

Konstantinidis K, Whelan RS, Kitsis RN. Mechanisms of cell death in heart disease.
Arteriosclerosis, thrombosis, and vascular biology. 2012;32(7):1552-62.

Favaloro B, Allocati N, Graziano V, Di Ilio C, De Laurenzi V. Role of apoptosis in
disease. Aging (Albany NY). 2012;4(5):330.

Ashkenazi A, Dixit VM. Death receptors: signaling and modulation. science.
1998;281(5381):1305-8.

Ignarro LJ, Balestrieri ML, Napoli C. Nutrition, physical activity, and cardiovascular
disease: an update. Cardiovascular research. 2007;73(2):326-40.

Santana ET, Serra AJ, Silva Junior JA, Bocalini DS, Barauna VG, Krieger JE, et al.
Acrobic exercise training induces an anti-apoptotic milieu in myocardial tissue. Motriz:
Revista de Educacéo Fisica. 2014;20(2):233-8.

Chen K-C, Peng C-C, Hsieh C-L, Peng RY. Exercise ameliorates renal cell apoptosis in
chronic kidney disease by intervening in the intrinsic and the extrinsic apoptotic pathways
in a rat model. Evidence-based Complementary and Alternative Medicine. 2013;2013.
Troncoso R, Ibarra C, Vicencio JM, Jaimovich E, Lavandero S. New insights into IGF-1
signaling in the heart. Trends in Endocrinology & Metabolism. 2014;25(3):128-37.
Hagberg JM, Seals DR, Yerg JE, Gavin J, Gingerich R, Premachandra B, et al. Metabolic
responses to exercise in young and older athletes and sedentary men. Journal of Applied
Physiology. 1988;65(2):900-8.

Cappon J, Brasel J, Mohan S, Cooper D. Effect of brief exercise on circulating insulin-
like growth factor I. Journal of applied physiology. 1994;76(6):2490-6.

Johnson LG, Kraemer RR, Haltom R, Kraemer GR, Gaines HE, Castracane VD. Effects
of estrogen replacement therapy on dehydroepiandrosterone, dehydroepiandrosterone
sulfate, and cortisol responses to exercise in postmenopausal women. Fertility and
sterility. 1997;68(5):836-43.



\yay QLa.m.n) ¥ S)Lo..';) de 3)5.> “fﬁv)’)s ) la,l.c frs

16.

17.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Parkhouse WS, Coupland DC, Li C, Vanderhoek KJ. IGF-1 bioavailability is increased by
resistance training in older women with low bone mineral density. Mechanisms of ageing
and development. 2000;113(2):75-83.

Starnes JW, Taylor RP, Park Y. Exercise improves postischemic function in aging heart.
American Journal of Physiology-Heart and Circulatory Physiology. 2003.

. Jafari A, Pourrazi H, Nikookheslat S, Baradaran B. Effect of exercise training on Bcl-2

and bax gene expression in the rat heart. Gene, Cell and Tissue. 2015;2(4).

Kim K-B, Kim Y-A, Park J-J. Effects of 8-week Exercise on Bcl-2, Bax, Caspase-8,
Caspase-3 and HSP70 in Mouse Gastrocnemius Muscle. Journal of Life Science.
2010;20(9):1409-14.

Whittemore L-A, Song K, Li X, Aghajanian J, Davies M, Girgenrath S, et al. Inhibition of
myostatin in adult mice increases skeletal muscle mass and strength. Biochemical and
biophysical research communications. 2003;300(4):965-71.

Gillen JB, Gibala MJ. Is high-intensity interval training a time-efficient exercise strategy
to improve health and fitness? Applied physiology, nutrition, and metabolism.
2013;39(3):409-12.

Holloway TM, Bloemberg D, da Silva ML, Simpson JA, Quadrilatero J, Spriet LL. High
intensity interval and endurance training have opposing effects on markers of heart failure
and cardiac remodeling in hypertensive rats. PloS one. 2015;10(3):e0121138.

Sonfi FG, Farajnia S, Aslanabadi N, Ahmadiasl N, Alipour M, Alipour M, et al. Long-
term exercise training affects age-induced changes in HSP70 and apoptosis in rat heart.
General physiology and biophysics. 2008;27(4):263.

Thomas C, Bishop DJ, Moore-Morris T, Mercier J. Effects of high-intensity training on
MCT1, MCT4 and NBC expressions in rat skeletal muscles: influence of chronic
metabolic alkalosis. American Journal of Physiology-Endocrinology and Metabolism.
2007.

Marques-Aleixo I, Santos-Alves E, Balca M, Rizo-Roca D, Moreira P, Oliveira P, et al.
Physical exercise improves brain cortex and cerebellum mitochondrial bioenergetics and
alters apoptotic, dynamic and auto (mito) phagy markers. Neuroscience. 2015;301:480-
95.

Stupka N, Lowther S, Chorneyko K, Bourgeois J, Hogben C, Tarnopolsky M. Gender
differences in muscle inflammation after eccentric exercise. Journal of applied
physiology. 2000;89(6):2325-32.

Elmore S. Apoptosis: a review of programmed cell death. Toxicologic pathology.
2007;35(4):495-516.

Skommer J, Wlodkowic D, Deptala A. Larger than life: mitochondria and the Bcl-2
family. Leukemia research. 2007;31(3):277-86.

Ko I-G, Kim S-E, Kim C-J, Jee Y-S. Treadmill exercise alleviates aging-induced
apoptosis in rat cardiac myocytes. International Journal of Gerontology. 2013;7(3):152-7.



FEY 0SBy B j3 oy 9 il G aslE p Gilen o)y called T

30.

31.

32.

33.

34.

35.

36.

Quadrilatero J, Rush JW. Increased DNA fragmentation and altered apoptotic protein
levels in skeletal muscle of spontaneously hypertensive rats. Journal of Applied
Physiology. 2006.

Yang Y, Jemiolo B, Trappe SW. Proteolytic mRNA expression in response to acute
resistance exercise in human single skeletal muscle fibers. Journal of applied physiology.
2006.

Kerksick C, Harvey A, Willoughby D. Gender-related differences in muscle injury,
oxidative stress, and apoptosis. Medicine and science in sports and exercise.
2008;40(10):1772-80.

Lee JH, Jung KJ, Kim JW, Kim HJ, Yu BP, Chung HY. Suppression of apoptosis by
calorie restriction in aged kidney. Experimental gerontology. 2004;39(9):1361-8.

Kwak H-B, Song W, Lawler JM. Exercise training attenuates age-induced elevation in
Bax/Bcl-2 ratio, apoptosis, and remodeling in the rat heart. The FASEB Journal.
2006;20(6):791-3.

Farzanegi P, Habibian M, Alinejad H. The Combined Effect of Regular Aerobic Exercise
with Garlic Extract on Renal Apoptosis Regulatory Factors in Aged rats with Chronic
Kidney Disease. Majallah-i danishgah-i uliim-i pizishki-i Arak. 2016;19(3):62-70.
Weltman A, Weltman JY, Schurrer R, Evans WS, Veldhuis JD, Rogol AD. Endurance
training amplifies the pulsatile release of growth hormone: effects of training intensity.
Journal of Applied Physiology. 1992;72(6):2188-96.



