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Abstract

Background: Because the length of leukocyte telomeres can be used as a biomarker to Keywords

detect cell longevity and predict mortality and cell disease, recently, many people have been Health-related
interested in examining the effects of exercise on telomere lengths. Protecting the length of ..

human telomeres definitely depends on TRF2 as one of the subunits of the shelterin protein indicators,

complex. The present study intends to investigate the effects of six-week Small Sided Games Small Sided Games,
on telomere length and TRF2 gene expression in the middle-aged males.

Methods: A semi-experimental design was employed to investigate this issue in the present Telomere length,

study. The subjects were selected from a statistical population of men between the ages of 35 .
and 41. There was a control group and an experimental group. The experimental group Middle-aged males,
played soccer in small fields, according to the exercise protocol, for six weeks, with two 45- TRF2

minute sessions per week. Real time PCR was used to measure the length of the telomeres
and TRF2 gene expression, the fat percentage was measured by the caliper and the VO2max
by the Rockport Field Test. The data were analyzed through using SPSS software version 25
that was used to obtain independent t-test with significant level of p[0.05.

Results: The present study indicated that there was a significant change in the Fat
percentage, VO2max and TRF2 gene expression following six weeks of Small Sided Games
(p<0.05) yet no significant change was observed in telomere length (p>0.05).

Conclusion: It seems that the play of soccer in small fields does not affect the length of N
telomere in the middle-aged males, but it affects the expression of their 2TRF gene. So Received: 14/10/2018
cautiously, this kind of exercise is effective in protecting middle-aged people's Accepted: 06/01/2019
chromosomes.

Conflicts of interest: None
Funding: None

Cite this article as:
Chamani A, Gaeini A, Nuri R, Kordi MR, Choobineh S. The effects of six-week small-sided soccer games on
telomere length and TRF2 gene expression in the middle-age males. Razi J Med Sci. 2019;25(12):8-16.

This work is published under CC BY-NC-SA 1.0 licence.


http://rjms.iums.ac.ir/article-1-5376-fa.html
WWW.SID.IR
WWW.SID.IR

http://rjms.iums.ac.ir

WAV siwl VY o5l Y0 093 15l 1pSalijs ogle alan

™ € crnm vy ofoye 640
IIIII]I.
(

&

i

b9y Al ]

Downloaded from rjms.iums.ac.ir at 11:06 IRDT on Saturday May 11th 2019

i

by ok 45,2 plad o 1) yesli TREZ (pizron
OeiSgy pl 5l ABad Ve e dgan 09 g0 AISS A 0
4 s jo-bdy 5 9)00 3929 p939e9,S Sl 5
Syl Shigs ;0 TTAGGG (6,55 sla Jlgs
an ahad gbay Jlusl egli cladlxe .l ool aie
35 e an o Jlail 5 ol aly Jole o]
2 4SS b Sl Jloye S VL Ceal
Lo sgb o TRE2 adl oS gloassl iy
3ol o Jline plaie 4y el 00l 00sd pgune
5 sl 4 TRF2 555 a8l pled slacumsad
e p939—9,S 5 s (gilwaiilen o P
(3) o9 o0
o e o 9 S e jd (S S
6l U Gy (Sopd codlab pac b b e
9318 Ol pliw 5o (ol lacdlpe slaas o
Sl oy e Jbo o sblag o codl e laasds
O ) st Lo Ll (S5 58 Cadls Cumdg D90
e (g slatled ol gl e Sigyshaa
9 0990 @ $9y00l dile (oagls gl Jlad
Ceodw onipolds )| slacadled laie a6 lgwds >g0
=l Sladlas (VVAY) 0,8 158 colaiul o0
alie OSb YU @os Lol jos a5 cul ools yLis
Sobel poas ol slacidlad 4y cos s > b
Gl 5 o Mae ZiyloST e b o ks 8

S5 2lS g8 sl o 5l (ylve 4e (sl pogls
S5 wig e 1,5, ol )5 45 TTAGGG
5 A e L 1) K5 el sl (1) wloss
sl Gladl g e Fadleajl (o5 S
=l ool Jobo (V) w8 (o0 6 S ol (50959095
0F) 39 o 4l 51 Jsb 31 cpms sl 331 L g
S Olge 4 il e poglin sl a8 el (] Sl
odliiul Joho o Jobo artiil 5o (Juwj LA
-P) S ot Jsbe Gubos s e S e 5 098
Nd

slopsis—agS SLSITTAGGG (L,
Jmaie (n ild ol (g5 degere 4 oyl
oa— % TPPI1 3 TIN2,POT1,Rapl, TRF1,TRF2,
DNA L Ll 5 okt ols Sig (V) o
S aw alsgay 4 S Cl (5l (509 b
s |, TTAGGG sla, | S5 iuladcgase )
(A) a2

P939—09,5 Sl 5l cbliz 55 (cage i TRE2
Sleil 0,558 ol 093 D50 )3 S e 3k
e 4 il 5l lopgi905) 5 99,00 o 31 G (Sl
4 g pdions by Sl (Sos TRFZ g oo oy
WS eS8, T gails olowl jo ouisS ay pud lgic
(59,5 )L g0 o8 5 (Sukd Oyon O edle

(V) oy degaome (slaaslyys =) JS0

WAY Wil VY o,5led Y0 0555 5il) 1gBaisju ogle alan

')

http://rjms jums-ac s,


http://rjms.iums.ac.ir/article-1-5376-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from rjms.iums.ac.ir at 11:06 IRDT on Saturday May 11th 2019

weyosli Jobo 1 S8 sl 33 JW5gb (sl atin s b

8 olail ol L ogas] sinosi sla S5y doeg,S
9 BMD) (Go 0055 (a3l ()2 92y )9
olar (LSG5h e 0l (6,5 05l VOymax
JSgp 5o aS as)s 18 S 09,5 j0 ,a5 Cuin
3% shed 09,5 50 H Ve g a8l (1 el
5 IS 5 Gg e den )3 0,8 my e 90 LB
acs3lay JLiish 63 A el S5 b s
e lab aiSen ol gy S 05,5 (slosiogs]
S8 5 og3lm 5 Ghe sl po ki 2355
plawas cs lagloglyo aS pl 4 asgi b oais,S
Lad g il (53l wig) 5o (g eS a8 lhe LSy
SLa oy 5o 83,5 (o0 Jooi 3k plin 1) (5 708
039 9 98 G Sl Wb Bi > oLy
Joe Seca (Sbj s93ly g giwad jl pEas eS8
do s et 6l elodl )5tS L YOOY - YV AAF
45 AAHPERD (b9, 4y o)l 5oL 51 (o2
ot — >l 90 (Sog ez @ex Sl 2 S0
5l g oolitid WS (oo 9510 (S co 5 53l
s 00y 4 4z gl bl glisul abg e Jgao 55k
Ot Sl g (] 5o e es 0 ol
L5 oSty sssobay (Sl 5! 51 VOymax
33813 (Brman H3emeST SNz 05 Jgesd 5l ool
YO) o
VO, max=132.853 - (0.0769 x 0.1692) -
(0.3877 x Age) + (6.315 x Gender) - (3.2649 x
Time) - (0.1565 x Heart rate)
VY g o pod ade o s 3l 8 cellu YT
5D 253k Gy s 5l )5 5l e el
Lil b 0 05,5 50 sl Sogajl (oalod (LS
S S 0gad (o oV Oliee 4 e AT el
59> Slatiges el Jos 4 olRinlesl o 0 (Sg>
(EDTA) olinil o 05ls (gl sloalg) o alolidl
Ao aads ;o o Ve Co i b o 00 A5,
o, 5 ilwaz,o Lez> los o aisds ) Gus
DNA o5 l5 Jolo 505l cagzr 25 Sy il
S i) CnS sl eolanul b o awxe ye5 sladigad ;)
Y e sk (S oo
Al gyl ol 5 il a0 Ve gles o 9 >
slead zlz W DNA clble 5 coaS byl sl
pladl gl o solaiwl (5,88 aicuils laa L OD

WAY Lanl Y o,les Y0 0,53 15l 1gSaisjs ogle alan

L ol ped J1.00-)Y) a8 o Uyl ydgend! 4
USC ol Jsb o codled [Las a8 ol ol YU s
Sl 0L 5 s Sl e

) (gt (Yo b gl b L JLss
5l giem ol Jo ol Ol pilips )0 (2559
Oyl Yoo a5 Wil U 092l o )& (ygulen B2 -
Cugas o5y ellal jo audl lole byl i i
Small) oS sl 3 JLiss 65k Ygane )l
o=y S5l 6,5 Sz g8 as i (Sided Games
SreS Hlid Jligd (o i Dl ped 09l o iy 3
OIS oo Jed G o il sla s ge 4
Do oligS jo Wilgs o aS el oul ools lis ¢ (VF)
Old e (6l p Codl odimolas )l el S o il
OBy yd (S; S Slle 45 450855 G yed (L
sbog bon b Glo e @lp Guizen 5 aiten 6)lo
TNV wily g

Wb pdy (S S o Pretes wld ol b s
Lo ool Jobo Cosl Gl 13 (6 (sailas o5 00
s (5L ls Jolo 45 Ly o1 51 bl s
Al Gl §3 09 S e 5l Gloadas Ll sl
sl s ;U1 () pan 1) goboj ol 31 Sk
(YY-TY) sl 00,Saie adle jooli Job 1 o035
Al e D)0 A4S (Shngzme 4y axgi L JLSs8 i
L Lol gools s lam adaw jo 1) po 0 slasole
Lol taes 3o pllow 5 JLod (Sus) S 5 &
ok ol byl 5 TREF2 o5 ey yasls Jsbo &l peis
(s o8 3 slrogl b agzrlge jo Jlocd,byy anl,
sy Slaal b aS Jloylos o3l 45 SSGs ol
Sl 5 S pylae (g a0 a0 052 O )
)ls ASS g gy

JLEE TS
4S5 Sl ()28 Ao B9 G ol Glagh
Lsas dlw FY L YO oy |y o] o Lol anal>
VA Jolls oy (0 diges 51 imghs ool o .ailosls
a5 4l gl ed sl et Jg o Bilo oS3k
3o s 090 S o (gl S i
Jo 2Tl 5 (Sapy Blsms cdalicolo, o8 LSS
e oolaiwl (o gi plal g IS sl izl ogou
Sl rNen sl Lacn o3 £5,5 5l L8 aie Sy

http://rjms.iums.ac.ir



http://rjms.iums.ac.ir/article-1-5376-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from rjms.iums.ac.ir at 11:06 IRDT on Saturday May 11th 2019

OhSen g o S|

S ped Al i e Jld o g e g0l il dmazas dluss =) Jguda

obj Owej ojll ol lbazan
bcog o colpuwl 48 iy b claads Ve cuggd VA XY Sbilep S LY blee o ¥ ¥-)
oy o Colyiol add gy b (gladdo Ve cugign YO x V& bilep S LY blae o ¥ ¥

2 S (R JSgp andz g0 atin ;0 0
Jsoz 59 35290 SMLI L Billae Sz sS slagre;
Plo Gromw b adlad Sals (YY) win,S 1l 1) 45
155 =L RS400sd Ys s el aliasgay 8
a plol asdls
S S5 0)ked b o3 latan (28 0bL 5l s
7 o O3 S o3l el o Sogasl s
Sziew VOy maxy BMI) oo oog5 ozl oy
Slyil g (Sl ol slaazlsy s 6l s
31 odls ay565 0976 et gl e simogi ol I slens
i Sl 9 Bgipral By S5 alsS (9l
5 Jiias t g3l SITRF2 5 jols Jobo (sloasLis

SYBR® Green PCR .5 Real Time PCR :iSTg
Applied Biosystems &S % <L Master Mix
5l oslaiwl L Real Time PCR .o—i solaul I 0]
0d S 0S) BAYP Ll g el olais] el
5SS ) Ol A (el (o935 eFon
4 a>g L .od,S plxl (single copy gene: SCG)
S, S Real Time PCR o Sly o a5 ool
lassS an bo SB)l55 ol g o)1 jd> i 5ld
9= Jomamme 5285 Sygo 3 a5 Wgd o0 b
ol S o8 ol o 38l ) caisS ald el Cawld
Gt 00al s Jgmammo oylie L oK o
4 bgo e (aliw] a3 ,2) CT (s Lo ls qubiinne

A oolaiwl diaon

aisly
2 S s o sloeg S slel Sledlbl b
15 el 00020, ) ol o Frg VY. Jsli
sloasld jlae SBlil 5 (Sl ¥oojlads Joir
Voojlemd Jouzr )0 (J5S g (n o8 sloog)S (Slowr
2 5 ke Bl s e Slaiainan t (505 mls
sleparls Jis t oajl mlad F ojlad Jooor
Syboles sl 0al dil,] J 7S g (n o5 Slog S
ol Job aadoo i Vg ¥ laJguzr lis o5
2SS oy e JWg ik aie b 5l o
Sl a3 (5 lolime ki ST g (n oS Loy S
TRE2 o5 ol slaas s a il JLs (p>+ /- 0)

G 5l oy aoy0 g (Bras (ST S Tas

oNSs & ol e 9 BAYF ()5 5 yasl o5
g TRF2 5 asl o 4y g b5 oo Job L T/S
oole—wl Lo (Jloa sl 5 oyle—se a ) GAPDH
9 SyberGreen PCR Master Mix (ABI,USA ;)
sleslewl L g iS5 ABI step one plus oSws
J8 Jud=g 44 3205 550 Opticon monitor 3 ,l53ls 5
Jol i w09 s 93 Jold (o pes S SS90

oleimion asliy b @llas a5 (50,5 05 4830 Cen
OVt g am 595 5 JWigd Sl (gl yad
o35 it (T9) 4 |y b il o 5l LS
Slal 45 39 S8 slame; o JW5o8 5k Jolt
JLsigd ooy Sl o libiwl sl b @l (53brees
L oSl i o po olds olaad b axd 5 515 )0
A i Soe A g3l 09,5 g bosly e wluas]

S 9 el sl 095 Sl sl padls jlne Sl 5 (S0l - o>

(N=A) C305 095 (N=A) JS 095 Lo eize
ool o 0925 Ui 0923 9ol oy
- YAASEY - YA VEY (Jl) oy
- WY/SOES/VA - WE/FALY/5Q (cm) .
Yo/ - 50/40 Vol - - 5/0¥ Yo/ -SE/A¥ IR =N (kg) o590
YO/ £¥/¥A YO/FVEY/D- YE/55EV/F0 VE/SSEN/VE (kg/m?) s 8355 jasls
VY

http://rjms.iums.ac.ir

WAV Wil Y o)lad YO )95 15l 1pBais ju el alxn


http://rjms.iums.ac.ir/article-1-5376-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from rjms.iums.ac.ir at 11:06 IRDT on Saturday May 11th 2019

weyosli Jobo 1 S8 sl 33 JW5gb (sl atin s b

lpog, S TRF2 5 P 8395 adld g (Bpae (jenS] Slas (o dop b adli Jlae Glidl 5 (1Sl e td?"):‘ a1 -y Jg-\b

RS 5 oy
p df t Slme Syl 5 (1:SSke 03] A o 095 e
NANAE 4 V/ovd VO/YAESIAY 0905l Ll A Jyss OV
VO/ FEFIAY 9ol (32)2)
we/oAY Y \ARY VEIVALVIAE 0995) e A oyes
\WIVNESIYY 903 o
<[SYA Y —-/b-5 YUVYEY/YQ 0993 L A IS opes] Sl
YR/AALF/Y 093l o i pan
#elo\8 Y ANAL Yol AEDISS 993 L A oy (ml/kg/min)
A ARES AT 993 o
Atal \ Iyy- NINAE A A 0903 L A Jys yooli Jgbo
SYONE/YY o905l (T/S)
<IYAY 4 =+ /YA IASEE N Y 0905 Ll A s
<IMAEL/AYY 9ol
/A Y —\YY AN RS 993 e A Jyus TRF2
SAVEES NS 903 o
el oA Y -Y/5¥ <AYYELfoY oseil L A s
[\Yot-f v 095

S 9 cyed slaog ) (G 8355 padld 5 (Bpas (eS] Slas (o oy slagasls Jitwe T pgefl ls —F Jgao

p df sy
#e[\F A (o)) o 2>
el \Y N (ml/kg/min) bpas oS! gSlas
-IFAY \W/o (T/S) yoghs Jobo
we/o\A V¥ TRF2

D9l ookl gl agi 4o 058> (pld S0
OhlSen 5 goie oty )0 pol> B9 b guren
V5l il (S il Gaptel 8t ) 4
10y yesli SFglem 2 Sijle sloodiss augs o)
Tobw 45 92 (mliGegi (nl 0jsbiws (5 el
2% S aegeme ;8 (85— 4w MRNA
ogdbeany widl (alidl e (55 slawsie
wale (Bbets g 8L Gl 5o pesli Jsbo (Sl
Sl cdlad (Al s 4 osls Jobo i pae
Sis b o lacawsad jsebs o Jodo asdy o9
03 ol Gili8l g (T8) 090 (vl Lo wgid)
b 3l (T0) ols s il 4 g ce |, TRE2
DNA az ool (i8I Pot-1 o5 (L a5 sl
o Wl o0 g 39800 Jate (a0l slant ) S5
S Olse dm b 5 Cmie o0 S ol g e
Sl g pag b Jobo e dais )0 (i oaiiS lass
S oo o1 5 (FVY) 0 aabsy ol 5l eshs

WAY Lanl Y o,les Y0 0,53 15l 1gSaisjs ogle alan

Gl 0090 lolime Ll s o a3 09,5 j0 dlan
(p<+/+0)

(S o5 ARl 9 Sy
Sl ain 2o b ) ple gl Bus
O Ol 5 o9l b SzsS slages) 5o JLssd
o lon & ol ol 5l 0g Jloglee olsye TRF2
oy ool Jobo (2alS Ly (g 9iald 5 (oo
= Fhe Jelse g sl Job Lad Cosl (Sas caitun
ol 2l (YA) 4l iy lSel Sy callad L o)
Job aws s ol ¥ ojlad Jsur b illae g5y
oy e 4T s anils (g lobine poniS yosls
TRF2 5 ol g (Brmae (eS| S g (myz
o9 95 4 az g b .l ooy lis |y (g lobre s
3 0397 3> SAkgh b &5 > o)l g g9dge
ool Jobo 2 SzgS sl o JLigh 3k b
9 b e Lo iagiy 5wl (o I S S92 90

http://rjms.iums.ac.ir



http://rjms.iums.ac.ir/article-1-5376-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from rjms.iums.ac.ir at 11:06 IRDT on Saturday May 11th 2019

10 s ol 45 ol amgs s (F-FY) W)l
GA—o ) ey ymy Fr ¢l el SILK,
Ll ;0 g 00gn Joo Jobowo Ly g 0, (MRNA
Ol 05,1995 Sl Cueal 5 egl aslllas
i b 5l oogls oyl me a5 ol o 00l Lt Jlie
L rsoysn (FY) sl Las o AMPK e
J=e (s sl Sl pne g 58555 wilon (o
Al P yee b —wlioan; ;o MAPK
ot LS g Lug, Vil digai olgie 4 (FYLFY)
TRF2 5 ol edas ;0 MAPK P38 o5 uols
oo Jlsed g ol Ol s (FF) ol Jzo
ol s ((F0) aloo_bazslis MAPK (SiJlSew
05 Ol O3d 295 & e Cel (Ses B> ) 9
S99 b 09> (nl 45 oud pesli 4 Jate slogrtis
4 WL MAPK o ol (8150 sl (sla yosls
539 O iy a5 Jloio puilSle Sy lsie
RUPNPE [0 K JURES 3 JRORN CPV EXTOU v
S sloyasl Jobo (2lgS (F7) 058 (o)
asls bLs )l TNFo ¢ IL-7 cdale yiol38l b wlgs oo
0351 ol yad 3l yasls Lial38l L g0 oyl e _als il
CFV) 0 aolys yasls Jobo Laio s aS
2 JLssd il anie 18l as &S pla 4>l
099 Jlwpls (o pogli Jobo Soe5 Slo s
Lapl TRE2 5 gl Ol (g asle (S oS
5| b TRF2 iyl5 8l ci g5 s cdly il
Ja b g oyl ol bial33l 5150 Wil o SSGs
Sy 9= 58 a8 Fglate SIS sl jonne (0
29 551 )0 yegds Jobo )5 s pae g AL 00l
L S sbamgid Bim b waz glacawgad
Sdled Glie (GOS8 8 e S ) (Selse
d=lse nlw s ool Jobo 6 Sojlal by o Som
il 0oLl Lisl Wil o apdis pults ] uiS Ll6 e
2 sy G5 =l Glausgazs 1 (S (FA)
azsi Laoniiy & a5 (J)5e,9 5 MRNA sl
Tobw 59 i pae ()b 5l 09 oo is o>
L Seadgigen] a b o Csl (Ko b5
aes oo olid iegh b ol mRNA o ials
Ol ol Jsb » S5 slagna; po Jlist sk
LG TREY o5 ole » Js o)l 156 Jlopls

http://rjms.iums.ac.ir

V¢

OhSen g o S|

9y degozme L Ku70/80 oinsigp uSdooS
loodiss cudlad g, Can 5l aw oyls Jolss oy il
S 05 I Rl Bl 58 (g n dsgeme (ol 5o
Ku70/80 oot3sn acgarme slod Slos (o Sotes )|
il (YY) Gl (gl , 95 DNA oo 3 4 oS
15 oyl degaze § KUT0/80 oy Ligl5dl osilly
ST Sy il ae 093 slocemsie
ool JLL gl

95 = =Rk 3 (WS 5 )y (S50
O 3,8 G555 GUle SIS0 508 (Lslee
oy yosb Job 4559 s ol 3l 5 5185055508
a8 Jads 0555 oo S8 jo (b agli Jobo s S
095 A S S e b e SN B1 pagli Jobo
38 ) 5lpeg b Cdlad i iomen 09 HobisS LS
S8l 5 GUlez L aglie jo JI05,5 (rue 5 Ol
S8 TREZ (5 ole g2 yidn Sy ol (pune
9 oo S8l L sl jo 800559 (Llsz 5 (ne
Loy S Iy cdly bl e e o lls>
31,8158 (ChK2 g P53 P16) Jsku 5,2 10 5,0
(VF) cdl 2als o mie o]l a4y cns 8055 s
o P seba phis (Su colsd (S5 sl
e b b g S 25 pas jl (L306 Glagslen
ooyl palS L Saliie slap—aile 3 )b
SS e SS90 0 L oledl L gl ST
NO 1 50 L aslys o (55,9 cdlad (FOXS)
Sl lacdly o) semuml s (s2aluST oy
05 ol Rl Alwga pp 35 Cnis 3k
Sos alS lhesdi g jeg b an Jate slanty
Jlss |, (AKT) B LS opuiSs s s PIBK ol 08
A &S

sl plas uihlSen 5 6503k sloiogh Grizees
2lon lpesli 5Le 8 IGF-1 sla 2 5l (G oS
ol )3l 4 S wivd (ganled sdiasylis Sl e
eSS yosls oS IGF-1 (53,5 Ly s
(YR) &yl 6,50l S

ot 9 AMPK 0_lgs o i yo3 (soguds 4o
ol i By ) (69,8 0S b |, mTOR
O (ol s o g i o a4l ) iz

WAV Wil Y o)lad YO )95 15l 1pBais ju el alxn


http://rjms.iums.ac.ir/article-1-5376-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from rjms.iums.ac.ir at 11:06 IRDT on Saturday May 11th 2019

weyosli Jobo 1 S8 sl 33 JW5gb (sl atin s b

14.Babraj JA, Vollaard NB, Keast C, Guppy FM,
Cottrell G, Timmons JA. Extremely short duration
high intensity interval training substantially improves
insulin action in young healthy males. BMC Endocr
Disord; 2009. 9: 3.

15. Nybo L, Sundstrup E, Jakobsen MD, Mohr M,
Hornstrup T, Simonsen L, et al. High-intensity
training versus traditional exercise interventions for
promoting health. Med Sci Sports Exerc; 2010. 42:
1951-1958.

16. Krustrup P, Aagaard P, Nybo L, Petersen J,
Mohr M, Bangsbo J. Recreational football as a health
promoting activity: a topical review. Scand J Med Sci
Sports; 2010a. 20: 1-13.

17. Krustrup P, Nielsen JJ, Krustrup BR,
Christensen JF, Pedersen H, Randers MB, et al.
Recreational soccer is an effective health-promoting
activity for untrained men. Br J Sports Med; 2009:
43: 825-831.

18. Krustrup P, Hansen PR, Randers MB, Nybo L,
Martone D, Andersen LJ, et al. Beneficial effects of
recreational Football on the cardiovascular risk
profile in untrained premenopausal women. Scand J
Med Sci Sports; 2010b. 20: 40—49.

19. Randers MB, Petersen J, Andersen LJ, Krustrup
BR, Hornstrup T, Nielsen JJ, et al. Short-term street
soccer improves fitness and cardiovascular health
status of homeless men. Eur J Appl Physiol; 2012.
112: 2097-2106.

20. Andersen LJ, Randers MB, Westh K, Martone
D, Hansen PR, Junge A, et al. Football as a treatment
for hypertension in untrained 30—55 —_year = old
men: a prospective randomized study. Scand J Med
Sci Sports; 2010. 20: 98—102.

21. Schmidt JF, Rostgaard AT, Horton J, Brix J,
Tarnow L, Krustrup P, et al. Soccer training
Improves cardiac function in men with type 2
diabetes. Med Sci Sports Exerc; 2013. 12: 2223—
2233.

22. Shiels PG, McGlynn. LM, Maclntyre A,
Johnson PC, Batty GD, Burns H, et al. Accelerated
telomere attrition is associated with relative
household income, diet and inflammation in the
pSoBid cohort. PLoS One; 2011. 6, €22521.

23. Zhao J, Miao K, Wang H, Ding H, Wang DW.
Association between telomere length and type 2
diabetes mellitus: ameta-analysis. Plos One; 2013. 8,
€79993.

24. Fyhrquist F, Saijonmaa O. Telomere length and
cardiovascular aging. Ann Med; 2012. 44 (Suppl. 1):
S138-S142.

25. Gene. M Adams, Guide to the Laboratory of
Sport Physiology, Translated by Rahmani Nia F,
Rajabi H, Gaini AA and Mojtahedi Hossein, 2011.
First Edition, Tehran, Asre Entezar.

26. Soligard T, Nilstad A, Steffen K, Myklebust G,
Holme I, Dvorak J, et al. Compliance with a
comprehensive warm-up programme to prevent
injuries in youth football. Br J Sports Med; 2010.

WAY Lanl Y o,les Y0 0,53 15l 1gSaisjs ogle alan

L oplplo cacnl asl oli38l TREY (5 ol o)l

el 5o Jlagles ol Bl slapgigey S 5l clablone

References

1. Kalan S, Loayza D. Shelterin complex in
telomere protection: Recent insights and pathological
significance. Cell Health Cytoskeleton; December
2014. 6(default):11-26.

2. Li L, Lejnine S, Makarov V, Langmore JP. In
vitro and in vivo reconstitution and stability of
vertebrate chromosome ends. Nucleic Acids Res;
1998. 26:2908-2916.

3. Nordfjall Ky Larefalk A, Lindgren P, Holmberg
D, Roos G. Telomere length and heredity: Indications
of paternal inheritance. Proceedings of the National
Academy of Sciences of the United States of
America; 2005.102(45):16374-16378.

4. Bojesen SE. Telomeres and human health. J Int
Med; 2013.274(5):399-413.

S. von Zglinicki T, Martin-Ruiz CM. Telomeres as
bi-omarkers for ageing and age-related diseases. Curr
Mol Med; 2005.5(2):197-203.

6. Martin-Ruiz CM, Gussekloo J, van Heemst D,
von Zglinicki T, Westendorp RG. Telomere length in
white blood cells is not associated with morbidity or
mortality in the oldest old: a population-based study.
Aging Cell; 2005.4: 287-290.

7. De Lange T. Shelterin: The protein complex that
shapes and safeguards human telomeres. Genes
Develop; 2005. 19:2100-2110.

8. Li B, Oestreich S, de Lange T. Identification of
human Rapl: Implications for telomere evolution.
Cell; 2000. 101: 471-483.

9. Doksani Y, Wu JY, de Lange T, Zhuang X.
Super-resolution fluorescence imaging of telomeres
reveals TRF2 dependent T-loop formation. Cell;
2013. 155:345-356.

10. Mokdad AH, Bowman BA, Ford ES, Vinicor F,
Marks JS, Koplan JP. The continuing epidemics of
obesity and diabetes in the United States. JAMA,;
2001. 286:1195-1200.

11. Manson JE, Skerrett PJ, Greenland P, Vanltallie
TB. The escalating pandemics of obesity and
sedentary lifestyle: a call to action for clinicians.
Arch Int Med; 2004: 164: 249-258.

12. Pedersen BK, Saltin B. Evidence for
prescribing exercise as therapy in chronic disease.
Scand J Med Sci Sports; 2006: 16: 3—63.

13. Helgerud J, Hoydal K, Wang E, Karlsen T,
Berg P, Bjerkaas M, et al. Aerobic high-intensity
intervals improve VO2 max More than moderate
training. Med Sci Sports Exerc; 2007. 39: 665-671.

http://rjms.iums.ac.ir



http://rjms.iums.ac.ir/article-1-5376-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from rjms.iums.ac.ir at 11:06 IRDT on Saturday May 11th 2019

44(11):787-93.

27.  https://www.fifa.com/development/education-
and-technical/referees/laws-of-the-game.html

28. Zalli A, Carvalho LA, Lin J, Hamer M,
Erusalimsky JD, Blackburn EH. Steptoe, A. Shorter
telomeres with high telomerase activity are
associated with raised allostatic load and
impoverished psychosocial resources. Proc Natl Acad
Sci USA; 2014. 111: 45194524,

29. Laye MJ, Solomon TPJ, Karstoft K, Pedersen
KK, Nielsen SD, Pedersen BK. Increased shelterin
mRNA expression in peripheral blood mononuclear
cellsand skeletal muscle following an ultra-long-
distance running event. J Appl Physiol; 2012. 112:
773-781.

30. Spyridopoulos I, Haendeler J, Urbich C,
Brummendorf TH, Oh H, Schneider MD, et al.
Statins enhance migratory capacity by upregulation
of the telomere repeat-binding factor TRF2 in
endothelial progenitor cells. Circulation; 2004.110:
3136-3142.

31. He H, Multani AS, Cosme-Blanco W, Tahara
H, Ma J, Pathak S, et al. POT1b protects telomeres
from end-to-end chromosomal fusions and aberrant
homologous recombination. EMBO J; 2006.25:
5180-5190.

32. Possemato R, Timmons JC, Bauerlein EL,
Wada N, Baldwin A, Masutomi K, et al. Suppression
of hPOT1 in diploid human cells results in @an
hTERT-dependent alteration of telomere length
dynamics. Mol Cancer Res; 2008.6: 1582—-1593.

33. Li H, Vogel H, Holcomb VB, Gu Y, Hasty P.
Deletion of Ku70, Ku80, or both causes early aging
without substantially increased cancer. Mol Cell Biol;
2007.27: 8205-8214.

34. Werner C, Furster T, Widmann T, Poss J,
Roggia C, Hanhoun M, Scharhag J, Buchner N,
Meyer T, Kindermann W, Haendeler J. Physical
exercise prevents cellular senescence in circulating
leukocytes and in the vessel wall. Circulation. 2009
Dec 15; 120(24):2438-47.

35. Chung HY, Lee EK, Choi YJ, Kim JM, Kim
DH, Zou Y, Kim CH, Lee J, Kim HS, Kim ND, Jung
JH. Molecular inflammation as an underlying
mechanism of the aging process and age-related
diseases. Journal of dental research. 2011 Jul;
90(7):830-40.

36. Navarro A, Gomez C, L’opez-Cepero JM,
Boveris A. Beneficial effects of moderate exercise on
mice aging: survival, Behavior, oxidative stress, and
mitochondrial electron transfer. Am J Physiol; 2004.
286(3):R505-R511.

37. Werner C, Hanhoun M, Widmann T, Kazakov
A, Semenov A, Poss J, Bauersachs J, Thum T,
Pfreundschuh M, Miiller P, Haendeler J. Effects of
physical exercise on myocardial telomere-regulating
proteins, survival pathways, and apoptosis. Journal of
the American College of Cardiology. 2008 Aug 5;

WAY Linl VY 65l Y0 0,55 5jl) ieSubja ogle alan

1

OhSen g o S|

52(6):470-82.

38. Chen MIJ, Russo-Neustadt AA. Nitric oxide
signaling participates in norepinephrine-induced
activity of neuronal intracellular survival pathways.
Life Sci; 2007. 81(16):1280-1290.

39. Barbieri M, Paolisso G, Kimura M, Gardner
JP, Boccardi V,Papa M, et al. Higher circulating
levels of IGF-1 are associated with longer leukocyte
telomere length in healthy subjects. Mechanisms
Ageing Develop; 2009. 130(11-12):771-776.

40. Apfeld J, O’Connor G, McDonagh T, DiStefano
PS, Curtis R. The AMP-activated protein kinase
AAK-2 links energy levels and insulin-like signals to
lifespan in C. elegans. Genes Develop; 2004.
18(24):3004-3009.

41. Blagosklonny MV. TOR-driven aging: speeding
car without brakes. Cell. Cycle; 2009. 8(24):4055—
4059.

42. Narala SR, Allsopp RC, Wells TB, Zhang G,
Prasad P, Coussens MJ, Rossi DJ, Weissman IL,
Vaziri H. SIRTI acts as a nutrient-sensitive growth
suppressor and its loss is associated with increased
AMPK and telomerase activity. Molecular biology of
the cell. 2008 Mar; 19(3):1210-9.

43.- Choi J, Fauce SR, Effros RB. Reduced
telomerase activity in human T lymphocytes exposed
to cortisol. Brain Behav Immnaun; 2008. 22(4):600—
605.

44. Spallarossa P, Altieri P, Aloi C, Garibaldi S,
Barisione C, Ghigliotti G, Fugazza G, Barsotti A,
Brunelli C. Doxorubicin induces senescence or
apoptosis in rat neonatal cardiomyocytes by
regulating the expression levels of the telomere
binding factors 1 and 2. American Journal of
Physiology-Heart and Circulatory Physiology. 2009
Oct 2.

45. R'ockl KSC, Witczak CA, Goodyear LIJ.
Signaling mechanisms in skeletal muscle: acute
responses and chronic adaptations to exercise.
IUBMB Life; 2008. 60(3):145—153.

46. Munoz P, Blanco R, de Carcer G, Schoeftner S,
Benetti R, Flores JM, Malumbres M, Blasco MA.
TRF1 controls telomere length and mitotic fidelity in
epithelial homeostasis. Molecular and cellular
biology. 2009 Mar 15; 29(6):1608-25.

47. O’Donovan A, Pantell MS, Puterman E,
Dhabhar FS, Blackburn EH, Yaffe K, et al
Cumulative inflammatory load is associated with
short leukocyte telomere length in the Health, Aging
and Body Composition Study. PLoS One; 2011.
6(5):¢19687.

48. Mason C, Risques RA, Xiao L, Duggan CR,
Imayama I, Campbell KL, et al. Independent and
combined effects of dietary weight loss and exercise
on leukocyte telomere length in postmenopausal
women. Obesity; 2013. 21(12): E549-E54.

http://fjms, iums-acix


http://rjms.iums.ac.ir/article-1-5376-fa.html
WWW.SID.IR
WWW.SID.IR

