QI (5> «uiu d)Lauds cuw § Cumyy 2)93 ol Sy egle Gkl ol alas

by 315 5 gl )y e o Pur 5 ol 2 ol Colad 3
YQJJ.J e 9o c‘*v;e:\.é BN

Silp) b g il sSd)s e 3bus) pghe aaSuis)y esibjg pgle 9 e i 8955 ()
SRS Ol i e sBSuSly Subjy pgle sxSulils esfelploa 595 (P

WYy fal /Y0710 bl s gl

oS>

PurB S5 Gy 51 ) MHC (g des j b jlislo iy ol dlandle L6 b _zolitl collsd Zdontdo
2 olltel Clad 3y Gimoky cnl Bam 093 (o o ol 8N e & Cusl BMHC (55 (s 58 o dlasly
g gy S5 03,5 pyed 5 sl ) B p PurP o ol

(e g ol ol (g ytas 5 (S g lidg) 4852 dodJods S8 bl cow ) VY okt oy S0 gy 9 g0
4ol S (25 095 WD el (228 9 S35 09)5 9 4 (Bl g0y (aped JSUg b (3Ll Sl an g (500
awd (031 OLL G e ol YA o 535 2] o35 (5 1) (i ) 59y 7 i )3 pio o islatin VF) tolil
Ol e Re@ltiMe-PCR g, 5l oslil b g 2,15l o o oy doldl 13 g B s 305 o 9 (g0 (o (S yed
A5 bl el caws 4 SleMbl t gylal g0l 3l oolazul b b y3 b g puSojlul b o o oy Purf

o v s MM (sl asls )3 juuis (o ielizal (sl culd sl s 3o () s 5B iy 510 4TSl
o ol b il ohen & o ol )3 (ogad a1y ol Bjg e e 5 B IS Sl ol (e I3 & B s
D92 olyep 03,5 yed glo &) i 8L > Purf oy ol b

oz 2o PUIB o5 olo g B o ojlil il sl clled glite 1l & a2 g5 b g el g S
MHC ¢ 3950 Gl b (talisl collad 315 B 0395 Sy o o) (oo Jlai 4y dill g5 MHC 39501 (s o PurP s

sk bl Wl g

o u.\a) ‘ulﬁ (oN Caoliiuw] ‘L; Pur U) LS.A-.A‘J.; LSL#, b)‘s

[ Downloaded from §imu.medilam.ac.ir on 2025-12-05 ]

Q‘ﬁl g.\l{‘. ff gg\.’w«) e@‘é ‘JL“JV-"\‘ Sl “@:}JJ f-"‘;-’d'\" C_.._JJS a_;; ‘J}:mﬁ e.k.'....;_,s £

V¢


https://sjimu.medilam.ac.ir/article-1-2564-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-05 ]

Oh5es g (238 sans-)Eumg 31P ) sle <) Qo by Purf of oby p (L@l ylaes 136

ol Ol wllaw 31,8l 3y o &y 56 MHC
Sbe 0659 S5 jlaep ¥ 350 aMHC (455
&S ool )bl 3 oS Sy jd A o LS 1y MHC
b3y S8 o cnl 939 5l (G 2le)l 4
OIS o2 b (s 5 (3L (B9 pmle (Neuws
T I TN (Y N
o) id Gl ) 36 By smle 3 o @ ol L
(V0 )l cglézo a2 0 &)

Purine-rich element-binding protein B
o ol s 3 9098 o o ple el cage
Sl (ot sl 00l s SP3 g Pura Purf
=39 = 4 Tl 0 Lol go gl 3 e
s sl el ¢ Jobo sl a0 55 (V) )aizen
» Lo ol 5B ol o Purp (sl 55, DNA
Gl o bl edly (o GRG0 bl 4 sl
Purf zole w a0l 0 Lials Sl b adlsl o
aasg b (VW)S o eS8 lie aMHC g,
2 9 B MHC g9 olinal sl el iss
oRg ol Ba (nSen cnl p PUIB 50 (i
0F ol e il el cld 50 o)
Ll Co oyl Purf
L 59, 9 dlge

=y eliiwl cld aan VY gl Lol iagh
Lyl (25 gy 4 ]y S alae Purf o5 oo
b by 35 5 (ol @) p Ve polate cps 08
A A gl gl 1 (p SV IWEY ) o dian O
9 u;’L—“’S) 4_>)> ) 009_.4.790 lie 9 u] L) b‘)i
a0 YYEY Loy 800ae celw WY (S5
U g oEislol )3 sy &g 4 (31,5 ol
P e Oy Gde ool )08 @rlS Eob (o 4 ()
aldspo (il 0bl 3 BAS IS Sy i ¥
0059y Y+ )5 lwlisl 093 o Ly 2,5 YYVEYY
S (Jaod 3 g9 oo siolitno] Sliyyad | (ade

.

dodie

Usloe LS Comge tolitl sla co
a5 3 5 (V)29 (o (559,58 (slj k>
Ol et g5 ol dds (S5 (sla Lt
sle cdled gl o (0L (60,Sles g (g 5l
lo wuog ol dbs Mo LB 536 oDy 5 S
S B ()3 (VX))o ol (55 4ol 5 8
g9 L cemlite )08 5 eliiwl sla colld &
Jeos B 1 oS ol (e b ()li8 L)t
ool 4 gl o B s le wass cpl b 0gd e
O 0yl Jle flgie a o (F)c! cglate b culled
slo 029> )3 o o 0395 5 o Gl o)l (Sl
= dy8l g ey sla oagd 4 Cuns oldil
01393 5 oz by (g b 5l i S0
P o sle 0asg o S Sleliil sla
O359 ) G ol ) ol le Sl ()]
b adlsla, )5l S o5 s o ol (16,
5 ol 9395 (o sl o3 g 4 (Seelidgen
cwlie (i sla culld g (059 95 b (6,55l
byl (elitwl (185559 55 45 (pl e o
4o )b e o8l alasg 4 3559 (e )3 )
P aS Jo 3 0pS (o0 )3 b cov Cue yib
Ol pad 1 (il 5L Gy lal38l (5598 (LIS )
39 (o PVL Slgtans Cuoglie cge S yiag
(F)o)s (ol 0aiS” o i g

Olyass gyl Slynss b olpod oS sl (o
2 e3aite SIS sl pne do> 7 55 (8L
(Voo (o ol Bl Jl Lo dpios amgo B
= s PPl 9 Siadsn s sla S
ol )5S (oo 31 CBEMHC (5> (sl (59
9o ol > (AMHC)5 (S > sl (36590
SLe (59 4 Comd Sy (59,08 Mg ol
e 4B )3 5 395 o (BMHC) juis” S >
B > (D)l o Rl BB ol g (g pdy oL
¢ ok aMHC g5 MRNA 5l ¢ iy jlade Wl
MRNA Lo (=8 (2law)b S Jolye ) 9350
= oS =l V0 U (ce plar 3) oMHC g4
OiSgm gaw )> SlS ml e o2 9 (O) L


https://sjimu.medilam.ac.ir/article-1-2564-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-05 ]

QI (5> «uiu d)Lauds cuw § Cumyy 2)93

ol Sy egle Gkl ol alas

M Jlesl 5,

oy 03T GLL Sl ey el FA ol
e p S e 04 ) el Sl S 5 b b @) gyl
2 Sl oS e V)5 5 (p)5 5k 52 Sl
o) JolS (Bgn (o 3l dm BAS her (o (PSS
O B (1285 Fusly 0 Jloel 506 4 &5 (g 5b
Lo of oz oo g 28 )5 il Lol o L
o) ;135 390 8l i bs gl aastie bawgs
e V0 o2 b ale CagSue 5 Aol (¢
s el 5 ©) bl b culite G b 1)
s pladl jldmy 0D (59, OB 3l 5 (g5l
A led b ol e i GOl isen £g, U g
PRRY WY I Ea B PR VW R KU S SN <] W
@lp Co9)See 13 9 iser b Cdl mlo (g
MRS cslio ez Ly pd (oo VO oo
RETe:

ol sl ol b 5 luabsl o,
9 () o)l JS—3) m-mode g, 3l cetB sl
Pty 3 g Dl O S (8
i o8 By nle adls a8 sla)gsls
oS sl Ll ple ey op il Gl
s o9 (VF)ogn 8 gl 5l (S 55 8
Ol 2l sl odamie Lo imgis ol
e o 0y ad Dbl s g5 pnla
ol s gy gaw 5 (VO) o s B IS s
(95l e 0l Gy ol 2 L (V5)ales S
039 OS5 o Sl 03l 93 1 Glaggy ol 5o
2o cpl gl sl osds oolaul (Yo y)ce oyl
Lol ol o dsb 5 0 «sdon 2 b
Body Surface Area a_wbxo sy (p> (glal
oyl e Ly (W) 6,5 o5l (BSA)
2SS e ) ploe gl g )b 1) Glge B
F LU 8 b allis jgb 4 (ol g i)l o] g9
so-iS el A&D) Jlizms 595l b jliel o3,
25 Jsed il edlil b o o BSA a3 (00
Excel asbys jl yas 5,90 Slaolxe (glp .05 39l
A5 oolaiwl

BSA=6.67xW0.7x[0.34/ (YW/L)]. (\WW-= (p,5) 5% o

y1

Sy do L O qgjlwkisl olade b 5 a8
Veogaldog) S plgie 4 pw)t)og SV & (ol
G 5 DA s (o3 09)5 (gt 4 03
Ol da ) JSSgn Cunslys oo ¥ (o ye 09,5 sl
Real Time-PCR g, , a5 ol o] 5l asboy
Aidl (gslas (225 9 28D 09,8 sl Ll (L)
sob )5S 09,5 sl &)l yw d B> L
Vg sali g V) VF @ la o] oles oliws ( Bolas
8L ialS (g2
S ey bio ) o3l b 5 par SSip
b L o) gl eliwl oy JS59
5 o8 (Bgpmle 4 poxie &5 5y 4 (WAT)AS
W) SS9 298 (steliial colled 5 (6 o Gl
539 ©)lue (028 09,5 (j9) 7 ol aiim caidn
B ol 0loj g g oy & Jio3 35 55y 9
&l So-d S ol sladl )3 g 392 (5525 4ol
L dal> p2 g odd dnsi b &) g5 5l (555l
Gl addy )0 o VWY Caoyu b (gldddn & sy S
ol pisu ool e 3 S o0 £958 (355
Obej Cde (S ol a9y adB WY S50
P)E)gme pi el il JSSen ol e
o gl ploj e 4 BB Y o, ya Y-\ wiin
Ol 2 45 )9k (15 (o0 BLII JSSg (ol
Sy 4B O & SS9 (ol pisy ©ae VY 5,
Dy 48830 g 0,5 p, 5 4t b Clusl b &
L oyl ol A aads £r IS loj e 40,5
VAZED 1B (e D Egped 485D )0 o Ve iy
ol 2 4S8 (yeb 4 Blil ey 4 BB ke
Colod )3 oy 48B3 50 yio Vo &y Caspo s dlin
Coasd 4D 0 guyd i as Ve LY g aidn b o
5 AL 55 (s 43> VY Ly azin jo (gln)
OS5 PSS 4B 0 Jald) g adds £+ [ USSgy (]
oy b g 4iB O addy )3 e VWY e pu b
GRS lgde a3 0 o b b addy ) e Y
Ve b hgd 485 0 Cold 3 9 gy (Lol
s bl B [(02)53m (is e 4 iy 5 e
2 bl dm VB 0 lels oy STgy b Lais \F
L=( e ols) e Jsbo


https://sjimu.medilam.ac.ir/article-1-2564-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-05 ]

Oh5es g (238 sans-)Eumg 31P ) sle <) Qo by Purf of oby p (L@l ylaes 136

L14-5/38-VAS-Carotid

06/08/12
12:13:36 PM

Freq 14.0M
Depth 2.0cm
Sector 100%
Gain 50%

FPS 62Hz
Dyn 80dB
Persist 2
Map 4

C: 38.46mm Chroma 0

A: 1.06cm?

< RVAWT

: ST

ILVDd

RVD t

Power 0
T1S<0.94

® Clarity Med
Sweep Med1

LET
ChromaM 0

A AA A
e i

(V€) sroliins] (y yod 4t V£ 51 il o g bl g &y S M-MOde ;1 gpgai . Y o lowd S

JRNA gl sl ¢ly 2csb jIRNA gzl
Cdl jlpyS e Ver A 0ld Ggen sl
(Invitrogen) Jsi—=ly yid (oo V cooigSue J5b
s (095 M) JoIS 5 bslse 31 o 5 25 8L
W (40sSSl) o)l SS 3L sles jo 4 iy & s
54 LSl p 8018 T 4y 1 o /Y s
VO Cde doy Lo g g,Sie doldl )0 s 435501 501
2y Weee Lol 3 olw as 0 ¥ (glod jo aadd
e B335 (eppendorff ¢S )5 g yole 4dds
CogSer S g M atdhy Cd 4 g le
L s & dbsyo ol ) 00y Jlisl RNAase free
o 10 o (18 LSl oo p
2 e (935 o2 5l dn g 8 LSl 3w Jgilg o]
= jg, (OVernight)a sl SLo Y+ Lo
a0 ¥ gled ;0 aadd VO Cus 4 by gy, Seo
oy x5l [P 2 Weer LolS ssle
A5 50 SO Mt gy SO dls o cpl jo a8 W
£ 3] ooes b 3 ssnlite BB o gy So 5]
e Vg b B cdd b o9, mle (eppendorff
OS5 3 dm 9 45 L3 o 4y 3 S 51 20
Liaspn¥ cled padddd Gde d paisee b

CJLQ Aol P 9 KRV )9.&4).»)[.«» 4&».9.) ).) )5.) YO

A%

2 ES o a8 gl ol B 55T g,
oS Oliee b o (hge )5 (o 31 gul gl ol
5 (P55 y lil a5 (o B+ ) elS )
= Ao o (il ams p 5 oo B) 3
031> )1y 8 Cusdy 4 opled Cundg pd 9 D Sign
S5 514 o ] i B (9 Ligul gl J5 0
Wb p Bgwl gl 05 oadle (lage Bis)3gr o o3lel
any LSyl (315 920,881 el o s |2l (g,
(V8)39 0313 ) s i) slym Laal, loie
ol U S5l o) olSun 51 oslisil L s sl
b plogl (LK oS calu)Sgul gl )los
VIO Gos 5 (oS )50 VF cideS L poglias
2o b 815608681 oo el Cund 4 yi0 koo
M- S ol dw dwdd (59, oKwd gy oS
b o ol WS Sl cuslie cuanS” L Mode

285 GBI aieS ooy (yingiy (1) joxe
2980 Cly 85 gy sl )b Sl coles
1) gsj )3 (Ae eV 2y b ool ol
093 Miwily G oe3 45 2lb (Bge (g yed deliy
LSin > i 4SS LS sims dalsl |y o ye
2 5 el 5l lio Jlade da ol S
Ay g BaS e (0 MelS &5 (gysb 4 S (5
WD 2o S e 9 U0 oy b S o


https://sjimu.medilam.ac.ir/article-1-2564-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-05 ]

QI (5> «uiu d)Lauds cuw § Cumyy 2)93

ol Sy egle Gkl ol alas

(Purf)ea_—» -5 ¢ (gapdh)(Housekeeping)
@S Ol 185 S90S (pl &S 298 (y
P9 ) (w3 i VL 05 90 cnl sl
s Real Time-PCR <S5 5l 15 ol (bl el
s 03] iyl AT S s oS
4\_1>).o U—’] ) ol odla u,.&..n)m.n u.s)f)utw
Gob g Cat # RRB20L L 1,55 &8 5 4y sl
9 08y 03 D Ol (i 9 oS Joally gt
Sy @Y Ve a0l S gl Bun
(15Y V) CDNA (15Y V) yaslyy (15Y 0) uiso yiame
05 ol Ol g 15 483 s o (6Y ¥) e Ol
O Gl (e JES plgis 4 iged SO (S
LWT S 15 Jodllygiwd o) master mix Sagll
o9,5)csto Jy5S gapdn) Jsls )z 5 5 b
a5 ) (RUN Sy 9)oles o PurB 5 (Jys5
Lus oLyl (Duplicate) obgy Gygo 4 b diges
4 oleMbl JEs! )l an b dmlre b o] ko
05 ol oliwe 2-AACt Jso ) b Excel Jl3dle s
oala ] (gl ool Sliaseiio (V4 )b dwls Purf
Blae uiyd) o5 ol odel Vo)l Jod 5> o
a8 )S L >y gapdh o5 (VY )eas plos! wlidss

b o 00ld Cuoyd adds Vo g A alss cdd 4 o9,
CsiSee J5b 5 398 55 JpUl easle il
a5 Ol LY 0 dlsyo opl 5l aw g Sis
Oygme St ()] 4 bty g 13 2l Liges o
L le dsges gds Cuwd g adale LU o cé S
£ ) agi Sl oS
YEIYA i Cuns &5 S 0Lj)l (eppendorff

> 5l ealax )|

Sl D VAL VE o b dig0d plod (gly yiogil
Ay ol la Cog)See 39 Sl 45 (e
72308 Jole plos g (uSye b g oyl
VO S sy yiasl)gy o0 o3kl L j1 48 go9m
A g ad o odlaiwl g ed WSO iSiwd
WWAS o e b iSed (anes d Gl e
o B Y Sl eslizal 51 L8 Gads ocas
= Jaie Jlowu o do eolatwl jl ax g B0
095 sk i lej Gk byl plod 050
Adgy 04 o)a::Jlf

J/cDNA & RNA o559, <l €DNA jiiw
Cat # K1621 |, Scientific Thermo < i coS
uf)_w JA:J‘)H) d.:L’ao J>1).n PL‘” A oolawl
g eppendorff o8’ s 4 sl alsyo

Wi obe el i)l 3V S ol )
39— s Real Time-PCR S5 Jaallygis 3o
o5y o5 (Efficiency) oI, 4w a S

g5 4 03] 3590 (6 poulp laduiio . ) o lowd Joua

name Sequence 5-3 NCBI Reference Sequence Product size
F  AACCCATCACCATCTTCCAG
gapdh NM_017008.4 74
R CACGACATACTCAGCACCAG
Pt F GTGAGGAAGTGGATGAGGATTG NM_001017503.1 100
o R GGACGAGTAGGAAAGGGAAC

4 ol dlel 2-AACt Jgo, 5l odlil b s
SPSS l531 p 5 a shael ol JEs! b (VO)sal cowd
Sloslawl U b oy @js o090 Jloys Il vol.16
Mb ascde g b oyl Shapiro-Wilks (yee5

YA

Real Time- o5ws 3l sdsl cows 4y (sl o3l

(CT) Cycle threshold <)y o 4, 4 SPCR
L d¥Y-YF) 005 (aiges - (sl CT 5L)
g 3as s AAct 4 Excel l3sle 5 5l ooli!


https://sjimu.medilam.ac.ir/article-1-2564-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-05 ]

Oh5es g (238 sans-)Eumg 31P ) sle <) Qo by Purf of oby p (L@l ylaes 136

Lo (adld ol il )8 05 1 il (28
S 28 09,5 b Oy g ol &5 a8 o ol
09 S 4S5 Oyp0 (pl & el J3uS 095 5l 5
2 (VIVENA) (225 095 i Gl 42 o2 Ol
29y (V¥AENY) S 09,5 L alie
> Ok ()9 Cams 5 39 41 dxe P=0.05 plaw
i > (-[VEIE - A) o 03,5 5 BSA
g )3 5 yide ((NOYE[+ 0 5) ], 08 09, 5 L

g )b g=e P=0.01

Ve o INUPYRN VoUW NPV AP SIS S J N PR AL
togeil 5l (ke BOMBT ess sl (350 Jloys

3 oalawl
o954l

solliwl oy yed azan VY 5l wl lis gols

Ol A8 ey (0 Fy e ok 3 (Bg iyl
039 4 oo ol 0jg Cand (Dbl bawg (Bgs0le
P Lo ol g a8 b w0l b ) e 5 o0
sl ua>lw Sl 04 031> uLW YoV 0l Ji.w

09,5 oMb e o (a9 B (9 & 0> (LS (G4

= 020
:E *%
2
&
=] I
2 015~ i
)
<
=
B
- ol
s
K
g
E 005
L
4
L=
&
0.0 T
control training

Groups

ON 49y T & e (b (59 Comd &5 310 (s gl (99,5, (50 53 . Y 0l S
P<0.01 mlaw p3 (g,ls ot L399 WL Wkdily  Joliw] gy pod o b 3y 43

ra
in
1

- - ra
o in =
T T T

Mean left ventricular weight/ body weight
T

T
control

training

Groups

WD Soliiw] o yod a5 2 ) 50 G (159 A e Ol (59 B Camd (uSike 45 31> LS s LY 0 led JSS
P<0.05 ghaw jd (5,15 (oro # o Foliw! o3 pod 51 ol (B9 37 s 1 Gl (Guml a8 Cowl J 35S 29,5 51y

y4


https://sjimu.medilam.ac.ir/article-1-2564-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-05 ]

QI (5> «uiu d)Lauds cuw § Cumyy 2)93

ol Sy egle Gkl ol alas

P=0.005 o ;> ljme oyl 45 b (o ialS
(¥ o)lod JSS)og0 5l (ime

aS ol ol (= -F/Y0) t g0l ol Cpis ob
A Cauad ()55 09)S B purP )5 Gl (xSl
Juoyd OF  oliiwl oy yed aian VY 5l j0 ]S 04 )5

= = =
= F= [a4]
| | |

fold change (PUR-beta)

=
fo
1

e

0.0 ,
control

Group

training

275 9 J 555 09,5 )3 b dhae PURP by o (Foliis] (32 503 0,93 S 15U € 0)lows JSU5
P<0.01 b ;3 (J505 5 (2,251 09,5 (ko oglis =sese

org=ad 4 b e clld ol ogde (V)
b oy (I o Jalidl 4 jomie Jtelitul go3
o=l el &S (YAP9S (o0 ol pogad 4 Gl
PV gl s oo Gl g i o8 G
s 2alS Conge Jolse ol pomome 45 Canl
oo B Sl 3 85 398 (oo Colpl B (s
&S wloaly ol b i B col il gl cwl
SBormle g (B 2lo)l (loj 3 pi8g 5l cpl polie
Lojis 45 o9k 4wl (o alS (Sojglsil
— 3 5L MIRs (A)erwl oy JoB e
b sy e a5 e (YR Jsho cloary] 3
Cdld (o o ol 3 0 ol Qe & e
45 Wb Oyge ol 4 Bk e el el <o
shb PurB 5 MRNA o ¥ (ol des i e 4l
e o) 4 sl MIR-499 el sl oS, )
(Yo )ogd o Yoo MIR-499 Lwgs 5 cpl &S
MIR- ole G2l 3)b 5l S clld sy (o i

S 35 4ot 9 Sy
le cdld 51,50 0 lidss ol ol
Slosten alie Glidss b b jlsle p olitul
aS ol (LS 30 ol wls e o2 (Y5)3,00
ol ) seliel el 313 PURB (5 oo oliee
il cpl aS (o> FF )y caad | S 4 o
Canl (6yghl 4 p3Y Ll > e P<O.01 phaws 5
03 Obw ) relitl gla e llb (36 a5 a3y
o=l o Lo s cdl il 005 (605 ojluil Purf
9 (o g (Slalllao 4 dogi b (mgh opl 4o
OF ol gl iz b (wpp g lolid 4 oxie oS
sle pydonl le GRlEIL S el el ol
ATPase ¢ Jlsd 5 cwlolyon 18 5> aMHC
O 4oy el pidiy MHC (4595 0L 55 2,89 50]
Yoy da w5 Lyl g 5YL a0l s o
oS Sgtunn Cunglio (ze 4 LB 53 395l ()l
o9 ol dloml gl yid (S c8ib


https://sjimu.medilam.ac.ir/article-1-2564-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-05 ]

Oh5es g (238 sans-)Eumg 31P ) sle <) Qo by Purf of oby p (L@l ylaes 136

olyod BMHC cls p 331 Lials s GMHC (cla
9 McCarthy yiags s 2ot 4 wwlio (VF)cwl
MIR- &S e o i |y gadge oyl pdls i)l5S
2 oMae sla Jolw jidle ma55 > Purf 4 499
5 B9 pIPpliie MolS' St o 5o 93 4y sl
o=l S e s ) (ol B (g mle
2 &S G PUD 055, ol Gl Lo gy
Ol Olie 9 25b (0 0 Ol (93,Shes 1oy Ciis
2 seliinl Cllsd ol p8U oS (e Sl
29k ool 32 by )5 S ol ]y sl il
P o3 o=l oen Ol i o5 298 (o Sty
@l S (655 ojluil elital b 0y S (b
oo solitol gla culled oS ol lis g ol
2o o Gl pogad 4 b ey ojlul 53U
AU o dag b & 398 (o PUD o ol ials
5 dB 0355 0l 1y ol (ela colleb glite
obe » Purf A& > o g PurP o ol
Sy 45 Ay (o 5lai 4 0L g5 MHC p 85
P93l Gl b (oliwl e led (51 )5 (B o>y

3L bls) 3 g5 MHC

A

MiR- § 355 0 OMHC o il38] Cog0 499
WSS o 058 yw (PurP) 1) 555 Gua 5499
ol od S y w)Purf i o el
e EMHC 55 oL I3l cn (1)AMHC
PaS as oM, el caulpaS sy s
015 010 (YV)umd (o0 &) (SSlsl £95 (Boyipmle
b 01058 s SP3 g Pura Purf oo Jolas &5
gt @ Gl 1yl g ol 3 e Sl ceree
O Jlasl ccdld (ol jislo Luo )5 i
gl > B o] gy oliee 9 PurB (55 DNA
e gl o Lal el (o (RIS (2 Ll 4
PPurf ol w il o iall SO L asls]
el )3 902k (e Rl (B L)l s
axgi BB (Y- -8) McCarthy ()15 (L3 )15
£ 5%+ <y 4y MiR-208b y MiR-499 L,
SOX6 yinl3dl b ials cpl a8 Wb o Hials dop
9 (\NY')J9_’ ol)_o.m (LgJ._.o).) YY’) Purﬁ 9 ()_:l).» Y/Y)
eyl ol Gl L oMae (dg sl sl d


https://sjimu.medilam.ac.ir/article-1-2564-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-05 ]

QI (5> «uiu d)Lauds cuw § Cumyy 2)93

ol Sy egle Gkl ol alas

References

1.Fathi M, Rahmaninia F, Moradpoorian
MR, Asgari M, Rezaee R. The Relationship
between Maximum Aerobic Power and
Coronary Heart Disease Risk Factors.
WJSS 2009;2: 01-6.

2.Hill JA, Olson EN. Cardiac plasticity. N
Engl J Med2008; 358: 1370-80.

3.Fathi M, Gharakanlou R, Rezaei R. The
Effect of 14-Week Endurance Training on
Left Ventricle HDAC4 Gene Expression of
Wistar Male Rat. J Spo Bio Sci2014; 11: 1-
15.

4 Pluim BM, Zwinderman AH,
vanderlaarse A, vanderwall EE. The
athletes heart a meta-analysis of cardiac
structure and function. Circulation2000;
101: 336-44.

5.Swynghedauw B. Developmental and
functional adaptation of contractile proteins
in cardiac and skeletal muscles. Physiol
Rev 1986; 66: 710-71.

6.Dandrea A, Limongelli G, Caso P,
Sarubbi B, Dellapietra A, Brancaccio P, et
al. Association between left ventricular
structure and cardiac performance during
effort in two morphological forms of
athletesheart. Int J Cardiol2002; 86: 177-84.
7.Heineke J, Molkentin JD. Regulation of
cardiac  hypertrophy by intracellular
signalling pathways. Nat Rev Mol Cell
Bi0l2006;7: 589-600.

8.Miyata S, Minobe W, Bristow MR,
Leinwand LA. Myosin heavy chain isoform
expression in the failing and nonfailing
human heart. Circ Res2000; 86: 386-90.
9.Dorn  GW. The fuzzy logic of
physiological cardiac hypertrophy.
Hypertension2007; 49: 962-70.
10.Kinugawa K, Yonekura K, Ribeiro RC,
Eto Y, Aoyagi T, Baxter JD, et al.
Regulation of thyroid hormone receptor
isoforms in physiological and pathological
cardiac hypertrophy. Circ Res2001;89: 591-
8.

11.Ji J, Tsika GL, Rindt H, Schreiber KL,
McCarthy JJ, Kelm RJ, et al. Puralpha and
Purbeta collaborate with Sp3 to negatively
regulate beta-myosin heavy chain gene
expression  during  skeletal  muscle
inactivity. Mol Cell Biol2007; 27: 1531-43.
12Jin H, Yang R, Li W, Lu H, Ryan AM,
Ogasawara AK, et al. Effects of exercise
training on cardiac function gene
expression and apoptosis in rats. Am J

AY

Physiol Heart Circ Physiol 2000; 279:
2994-3002.

13.Sun L, Shen W, Liu Z, Guan S, Liu J,
Ding S. Endurance exercise causes
mitochondrial and oxidative stress in rat
liver: effects of a combination of
mitochondrial targeting nutrients. Life Sci
2010; 86:39-44.

14.Fathi M, Gharakanlou R, Abroun S,
Mokhtaridizaji M, Rezaei R.
[Considerations in the evaluation of cardiac
changes following endurance training in
male Wistar rats]. yaften2013; 15: 112-23.
(Persian)

15.Zhua SS, Mab JZ, Yong YH, Niu J,
Zhang JN. Left ventricular function in
physiologic and pathologic hypertrophy in
Sprague-Dawley rats. Sci  Sports2008;
23:299-305.

16.Seo JS, Lee SY, Won KJ, Kim DJ, Sohn
DS, Yang KM, et al. Relationship between
normal heart size and body indices in
Korean. J Korean Med Sci 2000; 15: 641—
6.

17.Farriol M, Rossell J, Schwar S. Body
surface area in Sprague-Dawley rats. J
Anim Physiol Anim Nut1997; 77: 61-5.
18.Kong SW, Bodyak N, Yue P, Liu Z,
Brown J, Izumo S, et al. Genetic expression
profiles  during  physiological  and
pathological cardiac hypertrophy and heart
failure in rats. Physiol Gen2005; 21: 34-42.
19.Sahn DJ, Demaria A, Kisslo J, Weyman
A Recommendations Regarding
Quantitation in M-Mode Echocardiography:
Results of a Survey of Echocardiographic
Measurements. Circulation1978;6: 1071-
83.

20.Tang H, Macpherson P, Marvin M,
Meadows E, Klein WH, Yang XJ, et al. A
histone deacetylase 4/myogenin positive
feedback loop coordinates denervation-
dependent gene induction and suppression.
Mol Biol Cell2009;20: 1120-31.

21.Silver N, Cotroneo E, Proctor G, Osailan
S, Paterson KL, Carpenter GH. Selection of
housekeeping genes for gene expression
studies in the adult rat submandibular gland
under normal inflamed atrophic and
regenerative states. BMC Mol Biol2008;
9:64.

22.Yuan JS, Reed A, Chen F, Stewart CN,
Jr. Statistical analysis of real-time PCR
data. BMC Bioinform2006; 7:85.


https://sjimu.medilam.ac.ir/article-1-2564-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-05 ]

Oh5es g (238 sans-)Eumg 31P ) sle <) Qo by Purf of oby p (L@l ylaes 136

23.Wong ML, Medrano JF. Real-time PCR
for MRNA quantitation.
Biotechniques2005;39:75-85.

24.Gunning P, Oneill G, Hardeman E.
Tropomyosin-based regulation of the actin
cytoskeleton in time and space. Physiol
Rev2008; 88: 1-35.

25.Pfaffl MW. A new mathematical model
for relative quantification in real-time RT-
PCR. Nucleic Acids Res2001; 29: 45.
26.Scharhag J, Schneider G, Urhausen A,
Rochette V, Kramann B, Kindermann W.
Athlete's heart: right and left ventricular
mass and function in male endurance
athletes and  untrained  individuals
determined by magnetic resonance imaging.
J Am Coll Cardiol2002; 40: 1856-63.
27.Barany M. ATPase activity of myosin
correlated with speed of muscle shortening.
J Gen Physiol1967; 50: 197-218.

28.Fathi M, Gharakanlou R, Abroun S,
Mokhtaridizaji M, Rezaei R. [The
evaluation of cardiac changes following
endurance training in male Wistar rats].
yaften2014; 15: 112-23.(Persian)

29.Fathi M, Gharakhanluo R, Solimani M,
Rajabi H, Rezai R. [The study of timing
series response of microRNA-1 expression
to resistance exercise in slow and fast
muscles of Wistar male rats]. J Spo Bio Sci
2013;9:5-15. (persian)

AY

30.vanrooij E, Sutherland LB, Qi X,
Richardson JA, Hill J, Olson EN. Control
of stress-dependent cardiac growth and
gene expression by a microRNA.
Science2007;316: 575-9.

31.Gupta M, Sueblinvong V, Raman J,
Jeevanandam V, Gupta MP. Single-
stranded DNA-binding proteins PURalpha
and PURDbeta bind to a purine-rich negative
regulatory element of the alpha-myosin
heavy  chain gene and  control
transcriptional and translational regulation
of the gene expression. Implications in the
repression of alpha-myosin heavy chain
during heart failure. J Biol Chem2003;278:
44935-48.

32.Weiner RB, Baggish AL. Exercise-
induced cardiac  remodeling.  Prog
Cardiovasc Dis2012; 54:380-6.
33.McCarthy JJ, Esser KA, Peterson CA,
Dupontversteegden EE. Evidence of
myomir network regulation of beta-myosin
heavy chain gene expression during skeletal
muscle atrophy. Physiol Genomics2009;
39: 219-26.

34.Stevenson EJ, Giresi PG, Koncarevic A,
Kandarian SC. Global analysis of gene
expression patterns during disuse atrophy in
rat skeletal muscle. J Physiol2003; 551: 33-
48.


https://sjimu.medilam.ac.ir/article-1-2564-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-05 ]

QI (5> «uiu d)Lauds cuw § Cumyy 2)93

ol Sy egle Gkl ol alas

The effect of Endurance Activity on Left Ventricle PurpGene
Expressionin Wistar Male Rat
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Abstract

Introduction: Endurance activity has a
significant influence on remodeling of the
heart, such as MHC protein, on
otherhand,Purf is mediator of repression of
BMHC gene expression and decrease of its
expression, the purpose of this study was to
investigate the effects of endurance training
on Purf gene expression in the heart of
trained wistar male rats. So the aim of this
study was to investigate the effect of
endurance training on Purfgene expression in
left ventricle.

Materials & methods: For this purpose, 14
rats under controlled conditions (temperature,
light/dark (12:12) cycle, with ad Libitum
access to food and water) were housed and
randomly assigned to control and experimental
groups, the experimental group performed 14
weeks endurance exercise on motorized
treadmill, and then 48 hours after the end of
the last session were anesthetized as sacrificed.
The left ventricle of the heart was removed.

Accepted: March 1, 2015)

Real time RT-PCR method was used to
determine the expression levels of Purfin the
left ventricle. Finally, the obtained data were
evaluated using t-test.

Findings: The results of this research showed,
physical activity not only influence on m-mode
indices and heart weigh, but also it enhance
weight and internal dimensions of heart which
is coincide with the significantly decrease
Purfgene expression.

Discussion & Conclusions: Given to the
different effects of endurance activities in the
size of the heart And Purf gene expression and
also Purf role on type a of MHC isoform
expression, it seems that heart mass changes
due to physical activities is related to type o of
MHC isoform.

Keywords: Purbeta  gene,
endurance,heart, left ventricle

physical
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