09339 9% S o 9 (55909l b sl
Voo oLl ¥ 8 Lo AV 5,99

8354 o o

S g0 cdB oy ks ol i gy Hlade p lawgtio Lol U (g3leR oy g Sloyoysl ]

1 Ty 4 o

T NS 00031 =7 (6555 Loy = T (Ll auslee — " omy 5 Lo pode
SSsls2 et 09,8 SLwl Tyl s a8 oGl o2 (28 (Mol it et p2 05058 S05 SS9t SIS Szl Fy )
et s w18 53800 a5 0355 S bolia] Ky Il (It ey IrtT oSS quoid g pole 5 ity o SUSLINS (ot g
Ol et ool o2 (y2eS (Mol
(AR /<8 /10 : caguai gyl IFAA /1) [4F £ 2y g ,b)

oS
) ollen: (B ye ol (Gsslont 395 Jloinl (o Colad GhalS Judody a5 ol o 30 @1l s gslow 31 (OA) g )T gl
4 Mo (5o oge B L (p il S piigp Olpti 2 (Floyd (33l 9 S3l9p (2 p05 Al pilo gy Bus ad o0 i3S
3 omt oS YYORND (G35 el b slatan A 35 Gigo s 10 (3T 0 45 093 (225 (3T g 9 slammwgi £85I dnd ol sl OA
ba yo aiis o 5L S pg/mlYs cdilé b o5 (OAO) Gikoyoy3l g stom (OA) jlows U 8 09,5 aw a5 Sobai OA Juo ol
@ yguody 4ipBd )0 o 1P s yu by Aiid )0 (g1 poi dwder ¥) (OAE) (55198 (31 p0i 9 jlows 9 (9 32355 4 o ¥ JIjg08 5 Lo
SR gp ol OO (g 9y b g Eliwl cdB 8L (2 p0d B 5l sl FA il il (28,5 plonil azin A (ooglai
T 30 (S omiini 03] 9 48,10 il Jelowi yg03T 3 esliswl b Wosls .o g pSojlail s TTPL 9 TIN2.RAP1
09,5 b duglio ;3 1, TPPL lacyuiign sladio (il 33l o yiciios OAE 05,5 815 (yLid gl oy +[+0 3 5Kz eS (5 lolino
525 035 dus 53 i ounlins (P = +/¥12) OA 5 OA0 095 30 (s s loline w3lis Jg w01 (P=0.001)OA0 (P=0.016) OA
doms o ;o OAE 04,5 ;0 TINZ uiig y jladto o I3 cyaizres i oudline RAPL (P=+/+0Y)pdi gy jlodio 53 (5 lolo &l yuts
3529 (P=+/112) OAE 3 OAO0 5 (P=/YYY) OAO 5 OA 05,5 iyas s sl 95 el ks o155 jlsline OA (P=+/+¥8) 0,5 L
RAPL 4 TIN2 TPPL slamiigy jlaio (yinl3l comw bwgio ol U gilap o pod diid A 315 LS gulis (& gomo 4o .Cubld
3 (5 iy ol ay (ol Bl (o il (G ordTg Syl 1 Flopoiil HUT (pguas 50 Lol 35 o0 OA (glo g0 culd by

oS slrejly

RAP1 s TIN2 TPP1 .(s3lsn cnllas « silayo05]

Email: nuri_r7@ut.ac.ir SVEFEFEY L 08 ¢ il s Jotas By


mailto:nuri_r7@ut.ac.ir

VFeo 5leg (bl ¥ 8 Lo VY 5590 (10359 30 Cu poho 9 (S59990 38 (S B g3y &y i Fe

ol o Ll gl s jle plsz gladsle alulis
() oo oo las |y s o Slee o TL 50 baazsly
Jole S plgrear [y pooli Jsb palS o Sliios
olse OA (hlen ;o azg obls 5 50k Sl
Ohler Gleys 5o Zawl tnl oo Sl 5 (V0) aiS e
o3l Jsbo & oS ol e g, pla8 OA 4D
e 9950 50,5 o8 Jold g3l OA (layo 09 sa (ol3
sl loys (V¢) Cewgily Al jo suliolnl (g lials
5 a3 ke &5 Sl Jade (agd ol o
5 Lisn yoo slacussames 4 azg b Cusl SU s
=z 3l el o b el ol oW (2o OISl
clld wile (e Sloys slaghs, by e
Ay Slayd o3l 5 el SIS B pan (gl g b (o559
OV) 09l 6,80 oleyo
O ar gl Baa b oS e il 4w b 58T )
ol Sbas T 3gge cge Vool w39 oo 3l L]
00,5 Jlb b a5 0gd e STl 5 lgdlas
5 WLy 3 28l Crge «(Jobos jlugis g
sloe Bl e Wl oo, 5l cmlusT Jled als
oS 59565 B gomnns a1 90) (Sl 5
b el 4y Gl i I8l L g 09d o0 VUL 4
2O 0)ls olhanay | 555051 S0 5 Ggpe o
LT 58wl (chiys cudld pll «Slejogyl LS
> (V) syl gl OA O e 5O (6 e
ol ) OA 4l jlas a5 a8, cullad
ool Jsb Gl 4 plate (2355 Codled (V) v oo
e S 5 0gb s yrie (orld L jliasls o3l clab
ey ol Ls (00) coul Jie (8 g)lom o
S 2bisle b 0, Sles dgue 4 ook (538

s @ by Slidos (VF) 0gd co oo s il

2. Telomere Length

doddo
sslen cimls 5l (OA) ey, lsl
haie nimly ol 5 Sl Ol juliw )3 (oonsle,
plsil )o Slgl g 0,0 05d o0 Grlor (nl Hlzs &5 ol
S9b oo Pymre Oljlon (nl ML (s Frotes ) e
S Mol (E650) S corw il L OAL(Y)
Aiar (V) o)l BLI gy codled g5 5 Joud (Joli
CVD) b slags lom b sob; LYo 4 OA w) e
ol 90 S S s Syee e bl andls bl
(V) 09 oo e Dlac s 4 a5 Cwl ol
RV Gaje Sl g (unmg il slag Iy B pae rizren
(5 ) el OA @l ol 3l ,o CVD il Lol
Slana S slayegli Jobo ol obsS ook wlindos
Jelse plos g o3 L8 L1y lacdly plo g Jame (55
o yosli .(0) aiilo oo bl o (ol8 slags)lo Hla
skl 3 @ apaxie (g nsilSy sla)lisle
DNA ;| cladlows sl Lol Bas 45 aiiwn pgj909,5
Uil 5legl Liwgs (TL) "o jegls Jsb .(8) <ol
cwl TERC § TERT aslgp; 90 Jolis a5 wb oo
Jolge a0 o 8, 80ae sl (oo 35T celad pogdle (V)
degerme So a5 ylh lagiisy abex 650
s i s g5509,5 slel ;0 DNA 3020 Jlasl
TRFL Jolo opyils slapsSyn sl (A) o)l
() el RAP1 4 POT1TIN2 TPP1.TRF2
L8 pesli slagnSen 58, o 5l aile ool Jelse
38ee 5 ol TL (22l5 s (g 5 LS|
gl T Grae Ko o 5l 0gds o
Al s (o559 Sedled plnil g (B rae (I Cuogame
L slagylon SEpin g (B sl a5 ) Bl

1. Osteoarthirit (OA)



# g g0 Gl oy il Gl (pig oo bawgio Gul b (53lep (1 ped g Sloyo;l S

IR.SSRC.REC.1398.076 s1as'L o3,9 psle
L b 6,55l atin G cisdS 5l ey 0l 33 5
o9y 3 ghge yo o slsmiul slml (gl lKaulej]
oolazwl u‘)ls.o.b 9 U’“"‘M’—l JS.‘jf Lﬁ""a p...a...m.,o aslow
PP -1 -1
5 Bab Ghea o ¥ MYKG™ o dl; 5 F-mMg.kg
ok S Sl b sl slage el I
soylnl b s Grgwe &5 Mg $il; Sl 2
095 OB 3l my wa Sbml Je sl S Job 4 (>
Sy oo2Y osesl 285 el (ACL)Y eblize
a>b el 5 (V) 28,5 ploxil bl (S 51 lal!
25 o3>z Gl s wd o3) adu oyl by, @
o9 A b U uile L egian uaid oSlwd
s 8,5 18 Iime sloandd o colys ,o k]
5 stz 09,5 {OA) jlaws 055 aw &y ol o s
OAQ ileysyl s sl 03,5 5 (OAE) (silsa (a3
Lo a3l j3am Jlons § Wl omedii (03,5 1 50 5o O)
A 5 03 (sBS 0jg 3l e >l Jes jl atie S
G5 OAD o535 sl Jo sl Sl gy 4 pmasiie
ok, 3 eslazwl b g 0l Sy ol&iws 8,4 QM‘ W
20 pg/ml clake Ol Jaws ol A s 2SI
Gate ba 5 aae ¥ ooae 4 g ahe o JL S
O Sy ekt rizmes b 8,5 )y sedeed
b Bl g o> gl &5 5l o Jate )0 Ol sl
Jee 5l ole S S 5l s OAE 09,5 10 copimon

Ldadole Soe b dian 4o g, ¥ ab 10,8 le g9,

sl aily Slagntinn el n (5855 Sulled U]
(YY) o) e g gglogd LT oyles 51 ailasls I8 o
OLas (V) ol g 555 5 (V2 A) GlSen 5 55
RS Slagtiyn e Gl 4 ()59 Cudlad ol
(5,590 Guizd ;0 (VA AY Q) Cawl osls e L8 o
Slage s plail 35,5 IS (V1Y) l5es 5 o)
Ol Rl pasl Jsbo Laa> 4y (10,5 158 (55, (g
8 AL DNA Glacl oo 5 0 52l slacratiy
QSLQU")"” )‘ oolaiul 0)3).,0‘ (A) Sl 00 o LQU..J}A
s adndy OA (llen plop jo Gleydnil 5 (o559
S T R R e
Ohles )3 Oleyd (g 4 b8 8L Jlia (objglg 58
slogbge b (p S lacrtgn Sl 2 ) 90
390 03l genly oy (il 5 oy z OA 43
s sen iy b b oyl U]
sloige <l TIN2 3 TPP1. RAPL slayssg

ol 56 OA 4w

OB hgy 9 9lge

o5l gl S5 5l )5 YEF B YO (55 b slanin
5 Sl slealslos szl o jo al ghla 5 ol
PO [FUWICOVIY PR VSRS CISW W KPS ST [P
5 Pl Celo VW as 2 5 5 o3 glaatey 5 O
Slod Nl (IS (g Dlidod 35 50 50 (5l
Al g Jaas o )8 ol A o Ve Bogasne 4o (3L
Sarog wloly Clls> LIS 5 o)l Ll
alosil o) g5 ol8ils _alKity o] Sy 31 gl il

oBirghy ! deS jeome pol> yiwgh slp 0,5

1. Anterior cruciate ligament



VFeo 5leg (bl ¥ 8 Lo VY 5590 (10359 30 Cu poho 9 (S59990 38 (S B g3y &y i 7Y

aal OA 09,5 e ol y0 (V) cél  plaizl
5 el 3 o Sl TA QB 32,5 5 ey
Sl 595 DU e 05855 550 b sl
b bge s Z8b 5 pyae ()5 Sles S5 L (Ko
jlemlp%&}leommbﬁ
Oby U g demie mle 03955 )0 alolddl gdgcand
;0 TIN2 s TPPLRAPL slo g, jlade o

A (6, SS oS ol A o -A e sles

b3 0 (59 oy ol g a3 ;0 e Ve ey
SRS NNUCE WINPRN JOW IERNC SR
Sy by ool God 185 g 59y ugd adds Y
59 (Vo2max Qo Ve BFe dgu) addo o 1e VP
oxg) ey D )ygody )b aBlal fol cole) L g Jsl sloazan
Seey e A4 )0 AB S 00 4 ped Do g O
Wi35 50 po A Sy b adds iy (izmen () J9ux)

Sllgas 50,8 3w 9 0,5 Glp s 5l 9 G

S3lap oy yod &oliy N Jgur

g o . Sk Rre Jalse
e pas o P ol P pso Js!
410 ,8 ylgi cus
1 1 \$ \$ 1 \$ \$ \$ Ve Ol Il ey
(a&do/ yio)
A I\ 0 O Y Y Y \ (ado)cudled 4o

il sl 5T b 4215 TBST gboa b y50ents LT
S8L 5l oolawl b 3El ol asSSl celw 90 B SG ae ay
RS Al po ol 40 g 0 00ls ggland b pai> TBS
oo yo el Y-V ow 4 (DAB) 1iiiogw Jolowe b
Al Al e 1 058 Ghles S50 ail b o 45l 31
shie O L el g5, il pad pbled 1 ey
ab o3ls )13 (S g0ly whed (oyme ;0 5 0ad phglend
o g pSoslail Image J lsle 5 lawgs laail &l
S Sonogd Mlin 19 Bon ey slasil £l 5
ad ojllei ST Ly

el sl

slopsesl 5l ools (35 (b (o sliten;
09031 31 B mlyly (il sy sl 5 Sy —g5mld
5leslaiwl b e Sl g lio cpuizmod .ol ool (ol
e 0 weaSs 295 oebyly Julos e
Lglio 8325 (S (oS 305l 5 (PS100) (slobin

Sle 5 SeS g lel Julos .28 5 ploxl o295 59,

@M &y

9 TIN2ZRAPL clo gy lais iow slp
a5jge dugs (61 0 oolitl O (g Ubg, 5ITPPL
6l (LX) Ly S 51 d8 b oz 59 a0 y0 00
o il oslial (LoSs) iS55 5li5g 0 S lam
PO e 2D (6503l (58] B9, b eFg
Jewsdge s (g9l o ST 80isSe g5l )+ 5
059 S pB) 5589l oSiws 5 SDS) ) wlilse
laaly S 5l Gy ot SIS (ol et )b
Rhold oo nadns boslae sy S
sloail olels ¢l was Jie (W) (PVDF)
50 TPP1 5 TIN2ZRAPL lanssgp a0 bgye
il asde SANTA CRUZ <5 15 iyl slasob il
GAPDH 5ol T jl cpuizman b eolitl lastSs
d3ls U5 olseas SANTA CRUZ cs s
3L 53 el S shog 2 S s s o0l

o pes 59y 53 88 B ol ile Az )3 F s ol



Y

SR Ig0 B g s Gl gy sladte  lawgite Wulls b (3le (9 pod 9 (Sloyoy)l

5 OA (P=+/-15) slaos,5 b awlia o |, TPP1
95 O &ylolae wgles Jg oyls OAO P=-/ )
05;4....;)& oS sanlie OA (P=’/\~\°\)5OAO 05;
i oalie (P=+/-0Y)

09,5 > TINZ crmigy ke (aalil couizon
g lolie OA P=+/-Y2) 09,5 L awslis ,0 OAE
Ol odaline (P=’/Y\%) OAE 9 OAO 9

s ool YNV s

Laisl
RAPL  larnsgy  jlaie oSl duslis
osls L5 ) S 5 0g,8 4y 5 TIN2 ,TPPL
9y il Sl (g03T @S (¥ Jga2) ol o
S i 0303] @l 5 Sl ok SV Jaz o

6LQU"':"5)) )‘..\.O.A U’““"‘)S‘ u;,...m.u OAE 05; alo QLW

& o+
o — 55 kDa
9 S (D G W __30 kDa
3
3 S e SIS s —55 kDa
5 = —30 kDa
E oy —68 kDa
O — N —
: — —55 kDa
TPP1 RAP1 TINZ = —
S| - — — S D2
S —30 kDa
TIN2 g TPPLRAPL sl pusigy ylaio ) Jsis
TIN2 sTPPLRAPL ol iy sy & ylibios! Bl ol 5 cyuiilon ol pusii Y oo
3 libwl Bl g (oSl 0lusbiwl Bl yol g puKileo Byl g (eKibo
OAE OAO OA 5, laitw! 7
VYEY 2NV CIVEF ENE SJAVY Ee)-) RAPL .59,
VAOY £\ Y SJAAD /0 CINYY /N TIN2 595
VIOA £+/+A AR SV RN e Ad /oY TTPL 59,

TIN2 sTPPLRAPL slacriigp le o295 o Oyl oy 2 sl ANOVA (35051 gl ¥ Jgux

s lolias ghans Flaio wxu ©l)ygdame g gozme 295 o Ol
SUTEE
R YY/YAS? COY-Y L85 RAP1 (.55,
Fofoon VY- Y .Navs CYAYY TIN2 oatis
FlevA <1+ OAY “1-¥14 <[+ #YA TTPL (a5

*P<oson



Voo sl Qlawali ¥ 8)Louls Y 5,95 (50359 59 o ko 9 S5809 b Lo gy & pid 7Y

b s okl (S (SN Sew (Pl paiS
Wl Bype ol gylom Dl Sl Jelse (otoluS]
pels oad obsS b Jelge (nl Ao &5 cnl]
OF ) &yl bls)|

5 ool Jsb owyp B)bpe dagh o5 Ll
oS 39290 ($5955,] SLF B o ils slacnSy
oy 3955 Gl alde Sldllas 5ol W 9,005
e )lﬂ Syge 40 yol> Gudsd C“‘L'-‘ Dgds olaiwl
Sliagh mo b il oeSsn » (o5))s Selled
(VA Ol 5 35000 (5,55 (V2 VY) o, Se 5 9590
o (YO-YY) 5yls Slgdran (YY) LS g S5 g
(Siled slaiy yei 3l eolawl Jlixl sla,Sg5le
Jlsd o 5148 el 3 yan 3emST S Tam 50 il
) 09 g0 7o yosli Jsbo Gal38l & 05l T o
dled Coje a5 (YoVA) o) ee g (walinl (VY
Codles Giali8l 5o ()08 Collad @y Cod (55lem (20559
55 OYAF) en 5 Slo (TA) wioys olil U5
@ g Golpe (e e A plxl Wo S 5158
WMo 050 Vo 0 ild SlacnsSgn 9 ool Jobo (il
YY) e 5 oY Q) 098 yoie 8 ugsS s
Ol Oliee 0slilesd 599 839, V szl wisls ol
GlaSs glasho o ils slagss, MRNA
9 ool Codled )3 (g Lol ols (i8I ) (anme (55
58 1y MAPK losaly ymne Wil o sl 5l yesls
,» MAPK Sloypls win,s )i g adlae
ols slaceSsn Ole el b (8 slaange
oy 5l ks Glageon Rl (V) cwl s e
Syge 5o ENOS 5 IGF-1TERT  (slaalasls
(0)s,.5 oo

LSBT Jdoa 9 Cedled s o lid eadly

S n ol sl ol 5l wlgs o NO (59, Collas

G5 A g Sy
2 Sl s Silen s b caallls al 5o
Obis pol> hgh ol b (o) p yogli (culidion s
SlopSyn (RIPl cage Wlgioe (o850 collad sl
Olpeay TINZ 555 8 8l josli Jobo 4y 4y
5 S, SS el el lageSen o
4 e (gl g S e Jate mo 4 ] land e
ypots pimen Sed e Jae TRF2 4 TRFL
Slp oYlasl ol 0gd o Jog POTL @ b
TPPL a5 Ll 5l il o lopsang,5 sl 5l cbsli
s TPPL 55,0l 0 b Jy wai o Jabss o L TINZ
5 3ol S0 0 s o5 el Gl e
ol g 53 (V) 3)ls cdlbo ool Job (il
cals s foline ol OAE 65,5 15 TPPL cpussy
ol o3 A8 Bl s RAPT (ossg oy 3925 L
ol RAPL (.55, ysm s 3155 sline canllins
5 Shoe 5o Mlgiee g WS (oo Joe oo Lo jesli dies
2 s S g Jlal gieslind ol ol
o vge RAPL Co 56 ol ansls o 55 jlogldgu
pedplie @S Gy ol el e
50 RAPL ags ol jo 0500 0 PGCla sl
ool Ll 51 ialsdl ol Jg ecdly itz OAE o5,5

5 rosb Job pelas (Kr S g lolins

ol e as (b8 asle il G o cp i sl
($1o35 A s o 2018 s 331 b ol J5b
4 (oot S 030 WLl pagl bl ; 8,050
ol el aBLil jeim Lol g 0gd o zikae Claoe
sl daly b Cde pogli Job alS LT a5 o
Gabds pegli Jab rals a8 Lxl jladly jo ool 8
B Sl e Wl oo el olyan iy sl L



7o g g0 Gl oy il Gl (pig oo bawgio Gul b (53lep (1 ped g Sloyo;l S

L oS lojlsale oo 2alS Ly wiS o0 S50 |,
YY) oyls Jolss cavs oo &) oy ]38
Jos sz oily OA (gl (alsd loys 950l 40 b
ABdS Ao aw o gleyonsl Jg w02y >
ok sl ogill oS g Slejs bl (e
Gl (VF) ool ond oslizal YIS
Sl lBl cage 15 Glopsgl ols plas aegh
s OA slaige 8 TIN2 § TPPL slaii
oS Ll 5l og loline (g el Bl 51 a3l ol Js
38 oo ),.,Ls 5,8ee oS cel SLoyo s ks OA
G355 2, 5has 5 09 o0 e 92l SRl o 051 B35
Wiz (V) W3S oo e loFctl g Bgpae 3 15 (5 559,5
2ol s BTl s e Gl
ol ol 5 GmlaST 4 anly la owliiouu]
Wals T JsSge 5l S55Le 50 aSST b (¥F) wilos,S
O GBS s b o sleeyi )3 s (b
sl ogily 1 a2 o5 095 31 o (V) S5dicn G5
o webee e Qlilas slacnlSenle
5 SISl Glompl 5 eaiiS e lagalgnls
e a3 g 53 (5 S b g 9S00 Jos 5359531520
sladobe 5 latuwg,us dacdlyd o2 b
Sladdllas a5 Ll 51 (YY) Sgd o0 Jol> (535 (5oL
5 ool Job eeliiiwn; n Sleysgsl 85k
3525 OA llew o i il op il slacnsisy
e (ol Olilon )0 Slopil ST gy b ool
9 Mg D90 g0 (s Ay (St g 5 9 yasls Jobo
Gl s oyl Cute BT 4 (T41V) ol San
Joas I8 lew Feo o gslonsT ol olfiws o Slos

50 (Y0) win,S o)lal wivg 5 B, S alS

JUb 4t )3 9 8L glgil 3 59,55 2l o (505
(V) 098 Jsho iy 6l e (53,5
(VAT GlBen 5 olog) mls b ol iagh gl
YA R 5,5 Slssees (V- VA) o Som g 5 Jls S5 6
twger Lai> (ln (nthd GSdeeS Gl Ol (T
2 DNA @ ol Glojeoly 5l nSsl 5 o0l Jsb
plosl wols (las oo 5 slags) sl oo Sl yosls
oS Slacegn (e (Rl 4 SasdlisS lagy e
oyl LS il b s e MRNA o o
Loy ogdior peats duome (8 dlae o 2ld SLeS
3 ok GSheeS jlade Laio 4y ;008 el o e
en g 52 Jlg, 890 (A) 545 00 MRNA #laws
e Gl e aan VY bl wo,S 5,155 (Y- VA)
srie il wShsS o el 4 SlsY Gt
ssalie MTERT (Lo 5 a5 Job 5 (st Jg s
9 4 ol (San ol gloadl ol (V) o
L DNA zl sl sla g, dadises 55000 L by Soge;]
as Ll 51 UYY) ail bgye opped log Sow g o
OF Ol 255 & coads plal obj Dals b Sl a3 ()l
L 51YR) ol oy yzie yosls @ o (slopeis
5 Sk sla,les polie fals 4 (25559 collad a5
25098 59,55 Jule Wlgi oo d(F)) S (oo S5 Lo 013
Sl ,e56  (IL-6)7 5ol sl (TNF- o) Wi
aws mals 1) ) jSsS e 80 b ey« BLI
b1 HLad Coul (S (25555 Collad eiaren (YY)
laisS 5l (8l b oS Sl Lo jesls g ams pals ],
e ool pogdle S cdiblne (ROS) y5ansT Jled
b3l alae pogli Jobo b 09> g5 42 (slolgale sloJolus

CMae Johw slajlo i (o859 Sodlad 5 25)ls ubituns

1. mTERT: Mouse Transcriptase Reverse
Telomerase



VFee sler QLunali oV 8,Louls Y 5599 (55359 39 o 2o 9 (S39090 78 Lo d gy & pid 7

Olpeds Wlgs o (S5l9p Sl o3 sy o0 LS4
ol 5o e Sloys oy, b LS o (il pleye
3l TIN2,TPPLRAPL la 55, RNA fse
3,90 50 Jy waxdl j3e OA @ S glaise 8
3 (ol sl Jsbo Sl 2 5 5 Sloyoii) Sl
el i Sladss 4

10598 g S

b Gags onl szl yo o8 GhSes 5 (bt
d Sl dilosans i S 55k

Wby (Voo A) olSen 5 sdid (6,500 Liegh
@ Gl g wad (s Sae Yok (e I (S
Sfles bl 5 (Jotuls (gt o2 2l
2 0 e OB BaSunli 4 spd e e 3 S g
O L R PSS IRCON I St PN
b5 giloys oy SlanuST il olKtws (0,5 Jlud
O 5 902kd (¥P) 015 (ol (Lo 03,5 S 612
Ar e Syl il e Ao 4 YN0 JL )
%S Ol GRIB 4l &5 WS ojlal (S
Fr TA 35 S8 (Ss el 5 s
Solew IRl g posli Jobo 1alS (o LLS )| a3y
Hledl LT OFF) wlos,S 5155 |, oS po 5 ool
s eposls Jobo 5l 5L ohS bz o 2alS il annals
979 e A g (oold A ot ol Jlexxl pl
Olas si@gh 10 55 (VIA) o, e 5 Sl (FV) o)l
8 Shlew 55k slaailis Sl el Jsb als il
Jsbo 585 )13 058 cou 4y az g b g, 003l (FY) canl
oo @S 9 (0) Ggye 5 bl Cuodlos b B (gl pagls
Sle (YA LX) (B slagsslom oo S 5o Sloy30)l
095 <8 ;0 Lyl Glaitgn Gl p3gs ol
wls il o3l B3 Joee 3l 26 sl See OAQ
Glocdale wil andls (g At sy ol 5l Gy
Oleys Sl olass (21331 5 BOUG 51 o) ) 2
s o o8 Lo (b ol b (FY) Canl e s
2lse S pae e ddy bl dadiges
Lo g rogli Jobo Dol 4y az g5 5 Loy 5l g Dtenddy
sla,Bgsle o aslial 5o g (FF) pludl 4 cons
2 oSy Sl g Slepsil S Jeke 5 (JeSse
L st Slalllas 098 00 sloiiin (s slocnsy n
Oiless 53 ool 0 Shae 2 ol b 5 oo g5 Dl

2,5 plodl OA



a4l g g0 Gl oy il Gl (pig oo bawgio Gul b (53lep (1 ped g Sloyo;l S

»Iogé.:b.o

1. AlKuwaity, K.W., et al., Prevalence and Determinant Factors of Osteoarthritis of the Knee
Joint among Elderly in Arar, KSA. The Egyptian Journal of Hospital Medicine (July 2018),
2018. 72(9): p. 5173-5177.

2. Rahman, M.M., et al., The relationship between osteoarthritis and cardiovascular disease in
a population health survey: a cross-sectional study. BMJ open, 2013. 3(5): p. e002624.

3. Singh, G, et al., Prevalence of cardiovascular disease risk factors among US adults with
self-reported osteoarthritis: data from the Third National Health and Nutrition Examination
Survey. The American journal of managed care, 2002. 8(15 Suppl): p. S383-91.

4. Ong, K.L., et al., Arthritis: its prevalence, risk factors, and association with cardiovascular
diseases in the United States, 1999 to 2008. Annals of epidemiology, 2013. 23(2): p. 80-86.

5. Ludlow, A.T. and S.M. Roth, Physical activity and telomere biology: exploring the link with
aging-related disease prevention. Journal of aging research, 2011. 2011.

6. Laberthonniere, C., F. Magdinier, and J.D. Robin, Bring It to an End: Does Telomeres Size
Matter? Cells, 2019. 8(1): p. 30.

7. Shay, JW. and W.E. Wright, Telomeres and telomerase in normal and cancer stem cells.
FEBS letters, 2010. 584(17): p. 3819-3825.

8. Ludlow, A.T., et al., Acute exercise activates p38 MAPK and increases the expression of
telomere-protective genes in cardiac muscle. Experimental physiology, 2017. 102(4): p.
397-410.

9. Saki, B., et al., The effect of rehabilitation training on TRF1 and TRF2 in myocardial
infarction patients. Journal of Basic Research in Medical Sciences, 2016. 3(1): p. 39-44.
10. Kuszel, L., et al., Osteoarthritis and telomere shortening. Journal of applied genetics, 2015.

56(2): p. 169-176.

11. Poitras, S., etal., A critical appraisal of guidelines for the management of knee osteoarthritis
using Appraisal of Guidelines Research and Evaluation criteria. Arthritis research &
therapy, 2007. 9(6): p. R126.

12. de Jesus, C.C.L., et al., Comparison between intra-articular ozone and placebo in the
treatment of knee osteoarthritis: A randomized, double-blinded, placebo-controlled study.
PloS one, 2017. 12(7): p. e0179185.

13. Fernandez-Cuadros, M.E., et al., Mid-Term Effectiveness of Ozone (02-O3) Compared to
Platelet-Rich Plasma (PRP) in the Management of Knee Osteoarthritis: A Randomized
Parallel Controlled Trial. 2019.

14. Hossein Mirkarimpour, S., et al., The Effect of 4-week Swimming Training on Rat's Knee
Osteoarthritis induced by Monosodium lodoacetate. Razi Journal of Medical Sciences,
2013. 19(104).

15. AKBARI, B.H., A.A. RAVASI, and M.R. AKBARI, The effect of a endurance training
period with cellular Anti-Agin purpose on telomerase enzyme content in cardiac tissue and
peripheral blood lymphocytes in pats. 2017.



VFeo slog Ll oF 5 lols VY 5590 (059 30 Cu p o 9 (59992 3d (S SR g s &y il 7A

16. Norouzi Kamareh, M., Zolfaghari, M., Ghaderi Pakdel, F., tolouei azar, J. Effect of 12
weeks aerobic training and oral green tea extract on cardiac caspase-3 expression in aged
male rats. Journal of Sport Biosciences, 2018; 10(2): 221-235. doi: 10.22059/jsb.
2018.245693.1220

17. Werner, C., et al., Effects of physical exercise on myocardial telomere-regulating proteins,
survival pathways, and apoptosis. Journal of the American College of Cardiology, 2008.
52(6): p. 470-482.

18. Werner, C., et al., CLINICAL PERSPECTIVE. Circulation, 2009. 120(24): p. 2438-2447.

19. Assis, L., et al., Aerobic exercise training and low-level laser therapy modulate
inflammatory response and degenerative process in an experimental model of knee
osteoarthritis in rats. Osteoarthritis and cartilage, 2016. 24(1): p. 169-177.

20. Shyu, K.-G., et al., Myostatin expression in ventricular myocardium in a rat model of
volume-overload heart failure. European journal of clinical investigation, 2006. 36(10): p.
713-7109.

21. Chamani, A., et al., The effects of six-week small-sided soccer games on telomere length
and TRF2 gene expression in the middle-age males. Razi Journal of Medical Sciences, 2019.
25(12): p. 8-16.

22. Martinez, P. and M.A. Blasco, Heart-breaking telomeres. Circulation Research, 2018.
123(7): p. 787-802.

23. Blackburn, E.H., E.S. Epel, and J. Lin, Human telomere biology: a contributory and
interactive factor in aging, disease risks, and protection. Science, 2015. 350(6265): p. 1193-
1198.

24. Starkweather, A.R., et al., An integrative review of factors associated with telomere length
and implications for biobehavioral research. Nursing research, 2014. 63(1): p. 36.

25. Ludlow, A.T., et al., Exercise alters mRNA expression of telomere-repeat binding factor 1
in skeletal muscle via p38 MAPK. Journal of applied physiology, 2012. 113(11): p. 1737-
1746.

26. Noorimofrad, S., The effect of high intensity interval training on telomere length and
telomerase activity in non-athlete young men. Journal of Basic Research in Medical
Sciences, 2018. 5(2): p. 1-7.

27. Tucker, L.A., Physical activity and telomere length in US men and women: An NHANES
investigation. Preventive medicine, 2017. 100: p. 145-151.

28. Stellos, K. and 1. Spyridopoulos, Exercise, telomerase activity, and cardiovascular disease
prevention. European heart journal, 2019.

29. Laye, M.J., et al., Increased shelterin mRNA expression in peripheral blood mononuclear
cells and skeletal muscle following an ultra-long-distance running event. Journal of applied
physiology, 2011. 112(5): p. 773-781.

30. de Carvalho Cunha, V.N., et al., Training Performed Above Lactate Threshold Decreases
p53 and Shelterin Expression in Mice. International journal of sports medicine, 2018.
39(09): p. 704-711.



74 g g0 Gl oy il Gl (pig oo bawgio Gul b (53lep (1 ped g Sloyo;l S

31. Nimmo, M., et al., The effect of physical activity on mediators of inflammation. Diabetes,
Obesity and Metabolism, (2013); 15: P:51-60. 32. Zhang, J., et al., Ageing and the telomere
connection: An intimate relationship with inflammation. Ageing research reviews, 2016. 25:
p. 55-69.

33. Gronek, P., et al., A Review of Exercise as Medicine in Cardiovascular Disease: Pathology
and Mechanism. Aging and disease, 2020: p. 0.

34. Torossian, A., et al., Pre-treatment with ozonized oxygen (O 3) aggravates inflammation in
septic rats. Inflammation Research, 2004. 53(2): p. S122-S125.

35. Buyuklu, M., et al., Beneficial effects of ozone therapy on oxidative stress, cardiac
functions and clinical findings in patients with heart failure reduced ejection fraction.
Cardiovascular toxicology, 2017. 17(4): p. 426-433.

36. Di Filippo, C., et al., Acute oxygen-ozone administration to rats protects the heart from
ischemia reperfusion infarct. Inflammation Research, 2008. 57(10): p. 445-449.

37. Seyam, O., et al., Clinical utility of ozone therapy for musculoskeletal disorders. Medical
gas research, 2018. 8(3): p. 103.

38. Di Filippo, C., et al., Daily oxygen/O3 treatment reduces muscular fatigue and improves
cardiac performance in rats subjected to prolonged high intensity physical exercise.
Oxidative Medicine and Cellular Longevity, 2015. 2015.

39. D’Mello, M.J., et al., Association between shortened leukocyte telomere length and
cardiometabolic outcomes: systematic review and meta-analysis. Circulation:
cardiovascular genetics, 2015. 8(1): p. 82-90.

40. Burnett-Hartman, A.N., et al., Telomere-associated polymorphisms correlate with
cardiovascular disease mortality in Caucasian women: the Cardiovascular Health Study.
Mechanisms of ageing and development, 2012. 133(5): p. 275-281.

41. Fitzpatrick, A.L., et al., Leukocyte telomere length and cardiovascular disease in the
cardiovascular health study. American journal of epidemiology, 2006. 165(1): p. 14-21.
42. Chang, A.C., et al., Telomere shortening is a hallmark of genetic cardiomyopathies.

Proceedings of the National Academy of Sciences, 2018. 115(37): p. 9276-9281.

43. Smith, A.J. ,et al., Ozone Therapy: a critical physiological and diverse clinical evaluation
with regard to immune modulation, anti-infectious properties, anti-cancer potential, and
impact on anti-oxidant enzymes. Open Journal of Molecular and Integrative Physiology ,

2015;30(5);P:37

44. Munoz-Lorente, M.A., A.C. Cano-Martin, and M.A. Blasco, Mice with hyper-long
telomeres show less metabolic aging and longer lifespans. Nature communications, 2019.
10(1): p. 1-14.



VFeo 5leg (bl ¥ 8 Lo VY 5590 (10359 30 Cu poho 9 (S59990 38 (S B g3y &y il Ve

Comparing The Effect of Moderate-intensity Aerobic Training and
Ozone Therapy on Shelterin Expression Proteins in Heart
Osteoarthritis Rats

Gholam Reza Karimi!- Abbas Ali Gaeini?>- Reza Nouri**- Azadeh Gilani*
1,4.Ph.D, Department of Exercise Physiology, Kish International Campus,
University of Tehran, Kish, Iran 2. Professor of Exercise Physiology, Faculty of
Physical Education and Exercise Sciences, University of Tehran, Iran 3. Assistant
Professor of Exercise Physiology, Kish International Campus, University of Tehran,

Tehran, Iran
(Received:2020/1/23; Accepted:2020/8/5)

Abstract

Osteoarthritis (OA) is the most common disease of joints caused by degradation of
articular cartilage and subchondral bone. It is unknown whether different therapy exert
differential cellular effects. On the other hand, Since OA may be associated with CVD
and decrease Telomeres length. Telomeres protect chromosome ends and Integral for
the maintenance of telomeres is the protein complex Shelterin. In this study, the effects
of ozone (O3) and aerobic training were considered on Shelterin expression proteins in
heart rats with knee OA. In this experimental study, knee OA was induced by surgical
method in rats. Fifteen male Wistar rats were randomly divided into three groups: knee
OA control group (OA); OA plus exercise group (OAE) and OA plus O3 group (OAO).
The aerobic training (treadmill; 16 m/min;50 min/day) started 4 weeks after the surgery,
3 days/week for 8 weeks. Rats in the OAO group received O3 at the concentration of
20pg/ml, once weekly for 3 weeks. 48 hours after the programs, cartilage and heart
tissues were isolated and expression of RAP1, TIN2 and TPP1 were considered using
Western Blot. In OAE significantly increased the expression of RAP1 compared to the
OA and OAO groups. But there is no difference between OA and OAO groups. In OAE
group had significantly higher expression of TIN2 compared to the OAO and OAE, and
no difference between OAE and OAO groups. Also, there was no significant difference
in the expression of TPP1 and between three groups. Aerobic Exercise improved cardiac
Shelterin proteins expression in OA rats, rather than the Ozone therapy groups.
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