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Abstract

Background and Aim: Telomeres play an important role during aging process. Chronic psychological stress and high
cortisol levels could damage the telomere. The effect and mechanism of physical-mental exercise on changing the level
of telomerase enzyme as a telomere protector is unknown. Therefore, the aim of this study was to evaluate the effect
of hatha yoga exercises on telomerase, cortisol and stress in middle-aged women. Materials and Methods: During
this quasi-experimental trial, 24 middle-aged women with high perceived stress scale (PSS>27) were purposefully and
accessibly selected and randomly divided into two groups including exercise (n=12) and control (n=12). The exercise group
participated in hatha yoga exercises for eight weeks, two sessions per week for 60-90 minutes each session. Forty-eight
hours before and after the training protocol, blood cortisol and telomerase levels were measured by ELISA and stress
levels were measured using the Cohen perceived stress scale. Data were analyzed using analysis of covariance and linear
regression tests at a significance level of p<0.05. Results: Serum levels of telomerase enzyme significantly increased
and cortisol and stress were significantly decreased (p= 0.001) in the exercise group compared to the control group.
A significant negative correlation also was observed between baseline cortisol and telomerase levels in both exercise
(p=0.02) and control (p=0.001) groups, as well as a significant negative correlation at changes due to hatha yoga exercise
was observed in the exercise group (p=0.003); Moreover, 56% of telomerase changes based on cortisol changes were
predictable. Conclusion: Hatha yoga physical-mental exercise can be a good method to reduce the aging process caused
by psychological stress in middle-aged women who have high levels of stress, by increasing serum telomerase levels via

the cortisol reduction mechanism.

Keywords: Stress, Yoga, Cortisol, Telomerase.

Cite this article:
Alimohammadpour, L., Zarneshan, A., & Fakhrpour, R. (2023). The effectiveness of physical-mental hatha yoga exercises on
telomerase, cortisol and stress in middle-aged women. Journal of Practical Studies of Biosciences in Sport, 11(28), 64-74.

* Corresponding Author, Department of Sport Sciences, Faculty of Education and Psychology, Azarbaijan Shahid Madani University, Tabriz,
Iran; N
Email: leila.alimohammadpourur@yahoo.com d | https://doi.org/10.22077/jpsbs.2022.5243.1709

@ @ Copyright: © 2022 by the authors. Licensee Journal of Practical Studies of Biosciences in Sport (JPSBS). This article is an open access article distributed
. under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).




9399 38 (S IPeds (68 y il Ollian 4 i

FF-YF o YA & V) 0398 1Y Ol
VPN Flo) 290 g0 sB VP )WYt Bal g g sl 11/ VYo 2ol 38 o g6

27 Oldllan 4 2
33808 g3 pale

Jwpbe U 5o ! g Joui 953l pogli 0 Bgalild S8 — commer Ly pod sy 531

")94).% 4.»3) ‘*uw)} p.b.ﬁ' ‘*‘)yM‘sJ.c)LJ

Ol s ol ST o sl olKadls o pwliiily) g (o3 pole 0aSiails iy pole ol )| Wl IS (gemeitils )
Sl e ol 3T (e duged S o gty 5 e pole 0aSKails (o555 pole 05,8 Jletils Y

oAS

VU 555,55 gobw 5 Geie (Hlgy il A0 00ge 4 (g5 Al 50 (ot i Lo gl :Bud g Aicrn
Ldlons lse any sl py 5l o 1t o (03 = sl o 3 5l il ) o ] ogli Ay
55 50 iyl § UsissysS sl s Boble iy i 15 )y bl iy aim i ] a3l 5l () ogls
Sy il Glie L Jlasplee 055 51 588 Y pzd desd (mloj L5 Sy o i @mdind gy bl oo Jluwplis
U8 5 (=3 VY) (o pod 09,5 90 40 =olas jobban o lseil o iws j0 g uedan jo b 4y (PSS>27) YL ous
Pooasdr ya g i o ade 5o S0 Ly idin St Sae dy (i ped 05,5 gl doges] oz S L8 (5 Y)
J955555 (oo ol cadlos slam 5 Jd Celiw Siia g gz 05 o5 5 Bnlile Oln i 0 addo 40 L
Lol b5oh (6 yrSoilal 55 0y Slal Ly ool dalicins 3 S_aS s o ool gelaao g 15aW b, 4y 5lyash
D88 8 S o g g )50 P10 (gl gl o (a3 5T 5 s el slasesl Ly
5 il oo sine s5bo amy Slosli o3l (oa s s (]S 09,5 Ly alin 55y pod 09,5 0 Lk 4Bl
G Tob O e e LS (p=2 /0 ) 0Bl falS (o)l e Dygo ay il (e g 55555
32l Sl Gt iz 5 (=000 )) S8 5 (=210 Y) (myod 09,5 99 5 50 jlyosli 5 S35 y5 (]
Sl yaxd bl 3l egls Ol s sl oo 0 0F a S ] o as d(p=2/r 0 ¥) ad soml e oy 0T 09, 5 0 By ulle
3y gl (o sl Al L Bonlile (ol o (s o 16yt Ao 09 (i -8 555585
ooyl 3| =30 S wl alS g )0 el () wil oo g5 8T Ggesse (Bl piilSe 35k
Db YL el mla o U sl (55 50 (S,

Bgo eyl 3lpagli ( Jo 35,95 1 (guadS” (sWajlg

fsﬁj)s poke 09,5 ( cwliiily) g iy pole 0uSTilD (4l b1 (oo el oLSIS (39 a1 g 30! ¢ ghminnn 00 gk
d . ) https://doi.org/10.22077/jpsbs.2022.5243.1709 leila.alimohammadpourur@yahoo.com :S—sg iSJ! [N




0% 9 ygzezo (e S

3 ool slils Bl e el lap—asilee 5 (S0
ol V5l el e 3T 5] eolat il (g ) Sg Slog>ge
=SS Jgins 45 Sl (g Sae Sigig ) Sl el
Sloyd I Slae Bas ey uais gl g 009 Lo pogls
Glpans ;0 (YY), Ko o' STobS1,8) el 8
) samaz bl (agls e 0l a5 A Al 23S
sloanl 5 il (HsSse 5 Jslos Gl s S50 sl
ot gy Slalllae sl 03,5 o ald )] 51 3l s e
J=lol gl 5l Lo yegl (ol $ o sl 4S5 a0 o0
gl pdats )3 (e Sl (S 5 OIS (o0 @ e (S5
D% 5 TPILD) asly S8l 5 (loles) el Jsbo
ool el s Sl Slalllas ) ol gl (Yo
2100 )5 0Ll e yemmne S Glgie dy eyl I (U
Oy 4S5l oyl sl Joe S e ol b
095° 99 (oae (§lo e 5 (o sl (900 58 0 Dl i
osl el Sy )0 Sl A e 3l e i
sale i 3 b (Y- YY ‘WJ—.E“ 5 o) Ol S 0y >g 09 %
g 5l esli cJled i alS o cu s STol e wl g =90
05> Sl dnd ST sl Jol 55 sl Jobo o ossS
b o YL a8 (b el Sge caniily o5 (e
e o y30lisS s agli (glilo s lo 1y sa s Syol il
2009395 S 40 S Bl Jole lwgie jo b o
Ol 5 Tl wiilie oyl o5 05 L i

(Y- ¥
Silgge plate (B35 Sl e aS Cnl (0
Sy il 900, Ldo il o as 3o b Sl L ool
Lo (s ed o Sllad oS Soles el (Sojgls
sl Job Lad Ly wslos (Solal iSlas 5 el
5550 (olopansilSo Ll oY+ VY 2555 l) 0l (S
55y 45 Cnsl 00 4 g ol s tial alLagl) oyl
el 0l oo 0ae (Vs g Sl ()5 oS E9
(TERT) 75|l (ogSins i )8 ol cllad (28
olb=is sasie Slalllas (V- V) ‘WGQLN 5 plogis) 09—
St (gl Sl ped adox 5l (5559 Sl a3 48T alesls
8 el Sl pes 9 (VIR (500 5 0055 (L)
Tobs 5 mesli Jobo o (VN 01,500 5 ™ 1559) (sl s
Slallas 55 ple ol 5o 5 i S35 515l egls
Col9) Mol S S - e Lo el

1. Allostasis 8. Jiang

2. Autonomic nervous system 9. Enlow
10. Telomerase

11. Fragkiadaki

3. Hypothalamic—pituitary—adrenal axis
4. Gaffey

5. Telomere sequence length 12. Shalev
6. Bernadotte 13. Lin & Epel
7. Fragkiadaki 14. Epel

il pogli p Barlily 3 com by pod (iasks )i

doddo
Juisl Jls o ey was ol s bl JLs o
03,97 Jlew 5 Jlowloe Somezr s (5953055, Ho—bo 4
SNy sl 4 e gleabuls o i J s
s €2 50390 A i dbaz ('L o jliwglT)
Ly»_.»‘/é‘ u‘)b_o a4 J_wl.:So ab_o.b w..o.:‘ M 9 Yf’ﬁ—‘}"
ool L sl oMl g 00,5 ;s (HPA) " JLss 0l
S ySbes e (ol G pb sl ol il iag b g )
Job 50 ol S 28 5 9)l05 (oo (e ;3B (i S0l -9 )95
LaasoSs o595 olS lanly o5 amy omie ey e (o ]
295 e Yo (e )Lid i )0 9 JoidyeS Aoz |
ai 1 a sl s 6)low S g (Y018 (o, K0
L5 5 sl 15 s o 5 48 Sl (o Sl d
J=ize calizes slo 5] o, Slae o Jled caoeis jo g a8l
AP sl (Sl el (59 g Jobow 53 5]
J_A‘}C (Y -YY ‘Q‘)j-‘o 9 Vé‘ébsj‘)s) \.\49_..»(540 ol_>95 O—
A S lases ay e A S Sl asli Jo b o gou i
wisly) J9r—3,95 SV (6 mde STy Sl o0l (3155
.))‘\) Gi»_w...o.b s)_’ola95 )_991.5 Jj_la l_> (U’“"f‘_““"‘ ao
a S ooiladl yo saaite lalllae (V1A (), 50 4 " SLs)
oLsS L eyl 9o 5o ,5VL Joi)s5 5 daad (o ]
3 Sl ol e 00l 0t ge 03l lolies o seely ol
s lios yagli Jobo (alsS m yols il ST Sl
0d— 0ol M ‘é_w),..ml 6[.(04.]4-«»‘9 J.:l.w 9 Jj)—‘-’)ﬁs )—J‘
s l_b).o}l.: u..\_w ol_>55 (Y‘ 4 Ul)_f.ao 9 ‘\5_14‘) Cs]
S 4 GB9e Lol ;519 95500 Jobow (6 4
PR SO % JUNPRURPYN CpPR TR RN I 7 PR PN
ecled 99 (55 (S paigs,S (—hsmen S
¢5_~J )5_4155 4.'_»»5.’ 9 le_w k_r’l.co;b) L')»J‘O Cmwd
15. Sthus
16. Telomerases reverse transcriptase
17. Denham & Sellami
18. Werner

19. Tai Chi
20. Duan




G (w9
Lo —alojl aasd g5 5 Sl asllls il £ b
S 5 il 09,5 L (ygeilim cg—a3l — i b
Dog S el Gl LS5 6 lel dmal> 09

il g e )3 (S Wised By, am Loa el
Jlw FO L YO 5 ol 5l jetate oy bl olsal
N oy 28 0as S0l il e 5abs 45 Sldbgls
iy PSS) W sus 5 Lyl e 5] (PSS-14)
S VE VY 500 9 T yggle) abogs o450 (YY)
2 eedolal Oygo a9 ol g9 Lo lne wlwl
D88 8 GRY) S s G YD) GilesT 05,5 50
o ybie dm aS (S aallls L gollae aged pon>
=8 03 Ve o egli Jobo (el atin St ]
O350 g Telail p) Ol el WS0g 08, S S b 4l
Y il e i ils aalllas ay 09,9 Loyl ) (V- V-
Sl pace (09 amdly ;e (VY (o ahal g 0,0d)
03,5 9,8 basgs Sl a8 gl ale a5 (ol 4
Byas pac g pbrio 0 glac el o oS b sace
6o Loas 09 dalllne 5 5 ol & L3las s, (sl
Sl o pbaie o5, 5 pae Jold asllbas jlgs >
Lo g S Bpman Jod 5 (505 S )3 i g 2 oS
5 g9 JBI S el g o5 (NS )
Slase e dabjiu p Gb La ol o il 0 Tl S
an cdalllas 4 095 Spx adgl sla b)) o aS 0,8

LL>J.4 )é ‘Js_g oA_oT Cwd 4o a8 9 u)s Lgl_sbgb))‘ c‘)_olb
el (s 055 595 sl 5l o 55, VY (IIA) JLsg)
Slacal (3o g9bg0 JolS o i g ogi om0l
Oo9= ))_—5(5) ‘u—JL‘"“‘" c.)Lu ¢ "M X} ral.?u‘ d—ij) ¢ "S_J.nm X}
Sy, 5l ad> e ;o o alilolil Bl sl 5> o)l 0 mog
(g 039 ((ya) (6 b Dlase e duli iy ¢ 5B
dobiiiow yy alSloe gg,-0 5l Jod asllas o Bauses o
il doliiiws 9 (PAR-Q) T oy e Jled sl Solel
aily mwlal Jo—ol Ly 5ollas PPNl S asbcols,
S35 = S—oy slaiegh o DB Js—ol) (S—da

BUEFRI SRS [ G W

1. Yogic meditation 7. Met

2. Lavretsky 8. Ray

3. Jacobs 9. Aguilar

4. Kanojia 10. Bozkush
5. Cole

6. Hatha yoga 12. Dawson

YA o5lois 1) 090 AF¥ liaano

0339 90 (S jpgke (69 3,5 Wil 4 yls

= (VY S0 o T (S oY) ey iahae 5 (Y4 V£
Gl o 158 el i 1 5lasls e i3l
Doy Ay ymie (dydd ydudyde Ol ped slo dw 4 S
TS 90,5 e el i Jlad g 3Ll g, Jalse
G0 g Dl ped Ly awnlae 0 (Y)Y (), o
Ailp g gl ba> jo ed - o Ol el e
Sl o3 g9 Ol 5o i (Slsy 5 (s Sl
b 5l e aile (88 — g lain pod ]
Slee— (crae pin g HPA o ome ol i alS
58 s g oot Slhadl g eyl als s
Gl o 3 ol (YT S0 5 TamgilS) 035 e
ooplS 0 ey a S ales,S 50585 (69,0 lsllas oS
Sl 3ls (o3 3 S e Sl el s el o e
YN 50 58 JsS)

Sl oty b asa T o wly )l et By lla
Ll 5 Bl iy o5 5 00 omlyb iy 5 556 4S5
i oy e Jeli |, (5l plD) blowlgls ol yei
A S VIVA LS YY 0 Be sy Sl jed 5o (65,
BT by o5 55y Ul 40 il 5o iy o £ 4y
Il (65t pe o eS T Llslgls Sl pod g 0 i
4z 1A Gl (508 - el Sl i 5l (oS 5 B
s 0,8 o Sy SIS Wil ) 15 oyl S
i Sl o B sk 5l (8559 0 Shee 2l o
19y Jslse s (izmed g (B9 (B s Sl
Ol 516 ) Sl 50 oyl alS alor e 5Ll
Sy oo A A c0a s a3 lsisgl g agi Ly (V)Y
Banlile aile 23 - comm Loy 3l (5S040 45
Ol 50 6 S ge B (955595 9 (il (At 3 5b ]
O3 9 Wbl 4Bl (55 0g) bl g 5l ool o Jlad
prele Lo slagli zolas yo ()59 Dl ol (i )
g mlond () ;eS (J9 75155 9 (el (5,85 5]
o3l Jgb ppgmaz ;o Sl (S8 o8 e 30
o5 O gty 5 (o0 st 3l el ol clad
(500 9V e S eV NA I PLST) el oo aalllas
atin i 3 o)y o Ly, 5l 4 alllae (Y)Y
5 Jsr—=5,55 sk = Bebla (ol oz Ol o3
Jbwolee L5559 (995 S 3 Ssibow Baa Ly (o il
Al |y >lay

13. Brandao
14. Physical activity readiness questionnaire

11. Perceived stress scale by Cohen




0% 9 ygzezo (e S

Sl 3losls o3l (85 ble (s (6l Bl
bl g o)ls 00,5 (Seiglom Slale plow g Lmdly p s 5o
I BRI 93 ‘)_.,..J ‘é_l:..a)o r:].fy’l.i Ve sl
cmre L) g (e e SPLY LNF
FURRILEIW [ I “SWIR W] PSR WIS I JU-OX S JEOEY
ulf..\.uSus)_m a 09_...;‘5;0 oola_ul ) )‘ J_J ols
ooladio jleolawl L Jlgw Vo as aS 098 o o0ls bjeal
ldie s ol (CU3) (L) ey L G5 ) e
WL el ogls (Sew el Fo go—azo o PSS-14
g)"’]“_""‘ ah_»)f' L5 YY 9 s.‘a__w}...a 03— Jbol L)"’J"‘—“"
el PSS-14 05 i o a3 )3 Las oYL ou i STl
Sr=S o)l sl 00 S je b a5 35l 553 (bl
O3—910) 3,5 o0 )l 8 ooliinl 3550 et oyl Zslan
.(Y’ V¥ &Q‘)_ii«) 9

b g9 s 6l Py - g mld s a3
99 6uw§)l—~ﬁ 4_.».M.:Lﬂ.c S JA.._M.At us—n)] )‘ 9 Laocsls
u_')|55 l_' ‘59541 QH)] O eolaiwl u}-")j LJ'“_"’ Se) °9)j
aslie ol 09—"}] D yolae yols I, 8 (covariate)
(O ol Al Ci (o oS g oy 0,5 (sl e
oy jlosli vl L La e s Swon o8, 5 4,
Sl Ol 3551m L (aien 57 D9t (Ko
Og—392 Sl olssl 5l 09l o5l (oo ol
o 85 G55 )bl (g, Al 4 (J555 555
o ;o SPSS23 I3 8l o, 5 sl ool wl Lo Lo ools o
Dad,S 18 o g a0 50 Pt/ B (5,8 e
I

039 9 O 093] Gy 0 5 s t 503] mlS 5l
Jlw SYNVELIOY (o Sile Ly i 5 4) oy pod 09,5 90
el L i ) S5 5 (o S5hS VHRERND
O (p,SslS VV/YREO/XY 5 Jw FV/AVED/AP
P>/ 0) il (g )lo e

Eel Banlles ol poi aite ot lyal @l 3—b
3 oS 0975 ) Sl agli (oo psba Jlo (cime 238
o (o sl Lie(p<e /e o V) 0l J =S 0,5 L acuslas
PPV Gl Gl g (=010 V) Jo55 555 999
G0 e udlS ([ ,uS 0,5 Ly aiglio ;o o pod 09, S

1. Borg rating of perceived exertion 3. Flairty
2. American college of sports medicine 4. Bijlani

il pogli p Barlily 3 com by pod (iasks )i

CSide g AAR |0 jg, 90 (AR Ceid Dde Aoy y pod 09,5
Sl el )0t Gy o aul> ;o paddei LS
Cedled ay J, S 0g, S Lol i S s, 4 8s s Lsls
et sl cJld 5 a4l Lo )5 LS jlos 5 0,
Jeliaado P Ly Jol asan o ol el o dols 4l
bl csuie Sl pad 4 a8 F0 g 0,5 o, 5 483510
T 5 (ot Bl yo3) Labililyy bty o o (500 IS )
Ol am laaian o 5o b gg, 5 (Llwlsls) g5l
i3 i3> e sy (Lol SISy ey il L e
comiid DL ped 0l alosl Bgm a ey jo o Jled Jw
95 ;=2 3l G O3l (e o> (as 3 D50 4y
TN A4 9 99— (o3l a il O po 4l B) i sl =m0
O G Ol a4l S alys o Dl el o
Jolss (ol SIS =) B! cseie sl pod o a8l
BLwblST gl =V e(oobimss| (g9t 4 o) Lol 5 )
BlwligSs 5 =Y (e y0) blowless j -V (s Haws)
=7 (a0 T adie) LlwliaSTad,b -0 (ool & lin)
VY (ople ) Blwljouslolos VY (il s>
Bl iingl =10 o(J—olS” 58) LLwlgbi-V F (e s9-5;
5 (HeS) Llwl gils VA (oanlys cuSilan Ly cinsy)
UA>LMJ VY=Y )LMA‘ ‘g)-“ ] os)L: O J_J AM-AOS -1
Ll Sl jo5 wocs 08 slm (RPE) 'S 90 ,LidS )0
Ve IEE L e wgie Gos Sl e (ACSM) IS ]
YoV oS0 5T DB ) a b o L8 Sy

L =9 lpdiges (o yoi ad> 0 21 5l o celw
9 )‘)_A9J.’ ﬁ,_»))" 6)—5°)‘~)-" S Lol el VY M@s
dedan ol g ( ISy g9, 5l S8 ad> 0 90 0
o yped dad 0 BT Sl celw FA 5 o Soge;l
S sl

e pm 3l s Jo5,85 (oo Tobaw s =Soslwl 61—
oolax__wl Elabscience <8, & ool w gl e S
Lyl o glawdl abges 1o 5l esl iVl cS 08 )3

5. Shapiro-Wilk
6. Pearson correlation coefficient




YA o lods Y 0590 NPT (yliwo)

\J‘j)s 39 S jpele (69 31,5 Wil 4y pid

axlllao )0 0uSS LS i 09,5 90 (o gy Amaly (G puiio dunlo g (8 luiliew! B 2wl £ (2 Silie) hwogi N Jguar

S 05 o3 0,5
- — — - b yiio
ogeil o= ose3l G 59 el o

*

Y¥/IA? Y/eAx-IYY Y/-0x/YY

ey’ AV/AS \YO/03 %N F/FY

offo o) Q.- Ye/-VEF/VA YANY 20/ -

V2O/AVEVY/AQ

0305 om 0995) Gl

YIOYE- /¥ wrzovs (R
AYIYFEYY/AY  SY/)OEYY/SA

(e cshool o 30)
VWAVEYAF  FANARFAY o ! o

P<o/ ol gl 33 09,5 98 oyt 41D (Fro gldy ailisn

Ealils wlo poi 31 d.a".w.vlg W o Qb.a.u'o" 9 u,.o)id‘w Tobw o M Y Joos

- IpY
[oy N J):;.;S
<I¥A = S5
IO - JyS
BN —+ VY o
NG Ny

- 10A —<I\A r‘--,du)

.58 Y

Sogl g3l Giuy el

.p<~/‘A T 53 L piiio (o 510 (Lo (St ailids

O35 5 3 3lagls goba Al 0 B bile Sl o
R j9d e sl au (¢/0F) o0l Jouss R jgdoxe bl
Joi= 585 Sl a5 ol oaalie g 0o, 5155 (/7))
e |y o ey Sl 5l oo 0 07 0l e s
o= b g )8 5l Jeols adoles 08 (i i)

(S JSi) Y= = [N X=0 o VAY il oo O y5—0

/A
\/?
\/[¥

3l ypegli Of

s oy ey o5l il 0 eyl 9 Jgi—iyeS
sl g J9 5,55 o3l i zol—w s Gl e
(5 Jgoz) 0 ovnlie [0S g (5 pod 09,5 g0 2 )0

sl 9 Jo= 555 Slsd o (5,10 (re atayl ) ¢ (ion

Laals 4 S g a b an wal Cewds Banlla oy a5 09,5 0
Bable Sl joi aian Ctip jlam Jo5 )55 (o0 ol
R R e R o
S s=2b Joi=555 5l )RS e (o 2 p5tane

J93295 Sl ek

OU5 30 Bable Sl yod 31 (o030 J935 595 9 3l poghi Ol (g 55 bas 9 STy loged ) JSS
YU o il e b Jbo (gl




0% 9 ygzezo (e S

sladiss odgs Gl L laspe 5 S gie cdled 9 Sl
Ay oo (yize DS oyt |, (ROS) T 5 ST JL a8
Slap—ilSe 35k 5l gl ST ol peis jobo a4y
G2l (SLoas oS )58 o5 oIS 0 S ;3T egi 1t Ly (o
SlnST S i (el s sloagy Ol al e 4l
5955 Jale «(IL-1B) P Lis V=S o) il (NOS) T Ll ke
oo by g ool L ul38l ) (TNF-a) P all ;5 g5 oo
(IL-1ra) "M =S g ol s ST oas 15 aLoo 51 el
e Ly oad Jlsd LS (g 5 (IL10) MY v S o) |
5 o> (VoYY ool g omd) aims aoalS 1) (MKP-1) Y= jblid
2 3lesl el 2als plse Ly slaalllae o (V22 A) o)), 500
SlB s 0l (o )sS (o 50 Gl T lacgid
Bl Eel oo )95 (o e 3 (Sl slacwsiid (588
5t SLITERT (5 olaw g 5lasls cdlad po (g 6
Jsbo a8 aslosls Lis (Y1) o), K00 5 S g Ll ol 4o
J— Ol am 955,98 Sbile nlBlan ol ps ool
oS Sl ol aS ass S gl Lagl ol oo 2elS (s
2 =88 8 gl ) jlegl el pals Lol e o
Ol 45 Sl o0l (3155 ioran 08 95555 (2 e
JEme joboany g Cl ol e S5 S g5 558 50
Slad g pasli Jobo L oS e Sia | o il S 0l o
Sl adal,) (e 33 Glais S sla ol 55 515l

(Voo Aol 5 552)
e e e L o e
G2l (S 09,5 L anlie o (o pe 09,5 58 e ble
oals o By oo ST abaly 00, Slay (g)lo e
P Bemble (o yes p Sl (L5 Slalllas 7ol (955,65
s oS g HPA 9ot oo« il (609 (ASTly (als
oz (Ve (o500 57550 wlos S o)Ll J5)58
ot (5135 YL (S0l hylo 31,31 o35 ,55 aals 0 o
by 4 S S ple—s A |y 8559 o=l ey o=l 5l s e
L ol g (5l S sy Moo oo gl oSaS
O 5 T elyS) ailen S sl iy o Sl (YL sl
a8 alosls it gl acalllas 4o (Y+ +8) o, S50 5 T LLE (Y)Y
&l SloaS Jlgael (GlaSiss g g o)L, sl leye
Sl Dyl 9w Jgid )8 Bl g o sl S ke
odalie yoyiul GialS )5 (Bs 99 Gl ade Sl ST 0550 o

il pogli p Barlily 3 com by pod (iasks )i

Boble (s yod azian cin a5 ol lis ol jiaghy ol
95 J9r—=5585 (o ol 9 Bl sl (oo ;b
sladlo y3 amas oo pals | Jlw ple 55 (sl Olie
5 = slecdld o bL e liiss ) goly slass 5
a S wlosls plzs Slallas (55 asilos ST amgi 5l esli ol
3l (5085 S SO L il (5o 5l0sls i Jlad mla s
SLaSESS (V) (s 5 Taidy) Jlsd (585 S
S B 5 (V) (0,500 5 T5msS12) T35 ot (-t
el (V1)) 500 4 5msSla sl islsdl (P 1Y o), oo
O e gl SuST dvle s (6,55 a4 S wla sl
33,5 oo o (o lgy Dt Ay omie LgS A S et
3 D90 e 09,5 ) sl asl i Jlad aldl eel a s,
=y B oo J 31 (VV0) 5o 5 Ty LasS bt (g
2l aleols i 3z ol 1o 3l psshs ey 35T glles i3
5 TlmtayS 5 (Vo) 500 975 s alez 5l oldllas plow

ol gnads b5 ol L e (Y10) o, 500
gd S ool L sl S iy Cgllod Laaagio el
4 et s EalS ) gl a8 (yegls Ladlos
Fomul 5San 5 sl ot (Jolow )55l S oatms Lt
oS8 5 Vs dosh) anled (s T sl e L b e sLos o
@i lae &1 ol 45 Jais glaejilSo alax 5 (V1Y
3 b Lot Lo Bl el plw (o (00 DL oS
ooyl el am (st oe et 1578 liegls o dlad 8
Sble Aol (el et Jolss 2l cgslae—aS]
S50 = p3lg (IGF-D N -y il e b oy Jale ooy
VoS VoY (ol 0 g 5gSle VNP S0 5% les) HPA
(Voo Al 5 5505 Ve + 8 Maggdoge g V00 (50 5
e s 4 Eal e ;K50 el p5eilSlo 0,5 o,
Sl Gials aely JoimdysS sl slmgs il JgimysS
(e Al Ses 5 Ts52) 95000 (2talesl Ll 5o 5l,asls
J955055" 0903 Gt sl a5 ol Lt Sl aalllae ol
e § 30 Jlooine (hie aayl sl 0T e L
S (i ahal) wadS oo Jloosl jlan (5 pe 09,5 3
=¥ 5o oanltio Sliagl 03T 5 o555 Syt e
45 S5 lgSon e Job g sl s o565 6)NS ]
Ol adex 5l sl (lul Sl 2o Laaidssis 5555 515

1. Wolf 9. Duan 17. Interleukin-1 receptor antagonist

2. Concentrative meditation 10. Kennedy 18. Interleukin 10

3. Jacobs 11. Van Houdenhove 19. Mitogen-activated protein kinase phosphatase-1
4. Kumar 12. Choi 20. Vartak

5. Newberg 13. Reactive oxygen species 21. Uebelacker

6. Krishna 14. Inducible nitric oxide synthase 22. Cramer

7. Ludlow 15. Interleukin-1 beta 23. Granath

8. Insulin-like growth factor 1 16. Tumor necrosis factor alpha




o 3logls o 3T Gisl38l 50 Beobla ol pad 451 oy ilSa

Q_:J5‘ 93> ol axlllas ad_..%)f O ygmo SR Gl alil
J955,85 Dl o (Sred (o) 4 4S5 Sl (Slalllas
lopselSe 35l g0 Bsble Sl e 51 (5U jlasli 03l 5
b il S pls—s e im0 Sly) ol SIS
Sy0—0 sl e olass 0 Cygase A d ozl Ly il saile
w3l ey Baa L 5 008 Sl an jls ais)
3ol ol dlad o (65 05lasil oyl (sl 90
ail e o @l gla Jolw o

Joass 0 Balle ol - comz Sy jol 15 ymaS Al
555 9 ol (g b T3l 5 J33ms5 8 el o i
Al sn 5 92,5 a8l Sm MLy (il s sl JLo e
Al als g )0 cnlin (b5 clad S e 4y
B azg e Jud ol 5o (s ol 3l (S0 s
S5

&L )

sloaia S8 mwa S o Sla e plcla s o e
Syl gy sl g agh o =il

PSS g Syl

asllas yo pBauses, b wled 5l ol a s i
b a loul 3T o g o8 iily  imgd Cdgles g
Al 1y (Slsyad g (Sis coled (e sl e b coles

YA o5lois 1) 090 AF¥ liaano

0339 90 (S jpgke (69 3,5 Wil 4 yls

Sials 5 Es bl 51 i glo g5 5| Sy <l o0t
= J95e5585 i 3l Ay gy ye cl (S ¢ J3 5 555
adox 5l 7o (Pl (o 2lg 10 LS syl slmoni S
Lroi 5 oyl g o o5yl Eely 4 0l ol eem
ol il a0 250 1,8 g Sl o3 13l cod wilys o
Al sl (STg) Slooully (55 il an Lo e 1500
bn Sl ol el el S Sl e
Toss s osSe) A el o e sl s nilSsll
=g b Sl oo pusHy e e S S o Aals ot
Gl 5 S el el e 50 g aas palS | i
A O o=lhs (6995 Bl g eid Ly 8 L0
G998 Bl Sl (St oy Vbgon (o)l aa
Omizma DS s |y 95555 5 et 55l 5 0SSl
Ol 5l =20 a5 Jltd ials 5 (Sslealil 055 Sl
il any yzeio 5 0iS el 1) Gl (55l slmoni S alys oo
aS el ol ;o oliiel g8 (AVP) T (s pg3ly (s, T oo
ol Soo Boms cimlps )0 09— oo
53 Slabals JLasl palifl g e ol i3 ot JLsd eels
9 O—dygikly o olil a8 055 T g e Vg SleS s
(VT 53 5 7B o)l ol o a1 9523 )8 ials
P o 98 St a8 ol s Sl Gdod gl 508
Sesli Sl sy slao )0 0F wilg s Bamlils Sl o3 31 5o

b esLAVP

0d S s 0Slg 0 053 (il 9 WS (e 9 e ) o

&Lw

Aguilar, C.D. (2018). Effect of Exercise and Hypoxia on Plasma Telomerase. Master of Science Thesis, Department of
Kinesiology and Nutrition Sciences, School of Allied Health Sciences University of Nevada, Las Vegas, UNLV Thesis.
http://dx.doi.org/10.26773/sm;j.231004

Bijlani, R.L., Vempati, R.P., Yadav, R.K., Ray, R.B., Gupta, V., Sharma, R., ... & Mahapatra, S.C. (2005). A brief but
comprehensive lifestyle education program based on yoga reduces risk factors for cardiovascular disease and diabetes

mellitus. Journal of Alternative & Complementary Medicine, 11(2), 267-274. http://dx.doi.org/10.1089/acm.2005.11.267

Bozkush, F., Atilla, N., shimshekK, S., Samur, A., Arpagh, H., & Kahraman, H. (2017). Serum telomerase levels in smokers

and smokeless tobacco users as Maras powder. Tuberk Toraks, 65(3), 186-192. http://dx.doi.org/10.5578/tt.58640

Brandao, C.F.C., Nonino, C.B., de Carvalho, F.G., Nicoletti, C.F., Noronha, N.Y., San Martin, R., ... & Marchini, J.S. (2020).
The effects of short-term combined exercise training on telomere length in obese women: A prospective, interventional
study. Sports Medicine-Open, 6(1), 1-7. http://dx.doi.org/10.1186/s40798-020-0235-7

Carlson, L.E., Speca, M., Patel, K.D., & Goodey, E. (2003). Mindfulness-based stress reduction in relation to quality
of life, mood, symptoms of stress, and immune parameters in breast and prostate cancer outpatients. Psychosomatic

Medicine, 65(4), 571-581. http://dx.doi.org/10.1097/01.psy.0000074003.35911.41

1. Paragigantocellular nucleus of medulla. 3. Arginine vasopressin 5. Thirthalli

2. Locus ceruleus 4. Arcuate nucleus of the medial hypothalamus




0% 9 ygzezo (e S e o3l0gli 3 Bgalile (L (o Sy pod (s 5]

Choi, J., Fauce, S.R., & Effros, R B. (2008). Reduced telomerase activity in human T lymphocytes exposed to cortisol.
Brain, Behavior, and Immunity, 22(4), 600-605. http://dx.doi.org/10.1016/j.bbi.2007.12.004

Cole, A.K., Pearson, T., & Knowlton, M. (2021). Comparing aerobic exercise with Yoga in anxiety reduction: An integrative
review. /ssuesin Mental Health Nursing, 43(3),282-287. http://dx.doi.org/10.1080/01612840.2021.1965269

Cramer, H., Lauche, R., Langhorst, J., & Dobos, G. (2013). Yoga for depression: A systematic review and meta-analysis.
Depression and Anxiety, 30(11), 1068-1083. http://dx.doi.org/10.1002/da.22166

Curtis, K., Osadchuk, A., & Katz, J. (2011). An eight-week yoga intervention is associated with improvements in pain,
psychological functioning and mindfulness, and changes in cortisol levels in women with fibromyalgia. Journal of Pain

Research, 4, 189-201. http://dx.doi.org/10.2147/jpr.s22761

Dawson, M. A., Hamson-Utley, J.J., Hansen, R., & Olpin, M. (2014). Examining the effectiveness of psychological strategies
on physiologic markers: evidence-based suggestions for holistic care of the athlete. Journal of Athletic Training, 49(3), 331-
337. http://dx.doi.org/10.4085/1062-6050-49.1.09

Denham, J., & Sellami, M. (2021). Exercise training increases telomerase reverse transcriptase gene expression
and telomerase activity: A systematic review and meta-analysis. Ageing Research Reviews, 70, 101411. http://dx.doi.
org/10.1016/j.arr.2021.101411

Duan, G.X., Wang, K., Su, Y.H., Tang, S.Y., Jia, H.L., Chen, X.M., & Xie, H.H. (2016). Effects of Tai Chi on telomerase
activity and gerotranscendence in middle aged and elderly adults in Chinese society. International Journal of Nursing

Sciences, 3(3), 235-241. http://dx.doi.org/10.1016/j.ijnss.2016.07.005

Enlow, M.B., Sideridis, G., Bollati, V., Hoxha, M., Hacker, M.R., & Wright, R.J. (2019). Maternal cortisol output in pregnancy
and newborn telomere length: Evidence for sex-specific effects. Psychoneuroendocrinology, 102, 225-235. http://dx.doi.
org/10.1016/j.psyneuen.2018.12.222

Epel, E.S., Blackburn, E.H., Lin, J., Dhabhar, F. ., Adler, N.E., Morrow, J.D., & Cawthon, R.M. (2004). Accelerated telomere
shortening in response to life stress. Proceedings of the National Academy of Sciences, 101(49), 17312-17315. http://
dx.doi.org/10.1073/pnas.0407162101

Fragkiadaki, P., Renieri, E., Kalliantasi, K., Kouvidi, E., Apalaki, E., Vakonaki, E., ... & Tsatsakis, A. (2022). Telomerase
inhibitors and activators in aging and cancer: A systematic review. Molecular Medicine Reports, 25(5), 1-11. http://dx.doi.
org/10.3892/mmr.2022.12674

Gaffey, A. E., Bergeman, C., Clark, L.A., & Wirth, M.M. (2016). Aging and the HPA axis: Stress and resilience in older
adults. Neuroscience & Biobehavioral Reviews, 68, 928-945. http://dx.doi.org/10.1016/j.neubiorev.2016.05.036

Granath, J., Ingvarsson, S., von Thiele, U., & Lundberg, U. (2006). Stress management: a randomized study of cognitive
behavioural therapy and yoga. Cognitive Behaviour Therapy, 35(1), 3-10. http://dx.doi.org/10.1080/16506070500401292

Flairty, J.E., & Scheadler, C.M. (2020). Perceived and heart rate-based intensities during self-paced walking: Magnitudes

and comparison. International Journal of Exercise Science, 13(5), 677-688.

Jacobs, T.L., Epel, E.S., Lin, J., Blackburn, E.H., Wolkowitz, O.M., Bridwell, D. A,, ... & Saron, C.D. (2011). Intensive meditation
training, immune cell telomerase activity, and psychological mediators. Psychoneuroendocrinology, 36(5), 664-681. http://

dx.doi.org/10.1016/j.psyneuen.2010.09.010




Jiang, Y., Da, W., Qiao, S., Zhang, Q., Li, X., Ivey, G., & Zilioli, S. (2019). Basal cortisol, cortisol reactivity, and telomere
length: A systematic review and meta-analysis. Psychoneuroendocrinology, 103, 163-172. http://dx.doi.org/10.1016/j.
psyneuen.2019.01.022

Kanojia, S., Sharma, V.K., Gandhi, A., Kapoor, R., Kukreja, A., & Subramanian, S. K. (2013). Effect of yoga on autonomic
functions and psychological status during both phases of menstrual cycle in young healthy females. Journal of Clinical

and Diagnostic Research, 7(10), 2133-2139. http://dx.doi.org/10.7860/jcdr/2013/6912.3451

Kennedy, G., Spence, V.A., McLaren, M., Hill, A., Underwood, C., & Belch, J.J. (2005). Oxidative stress levels are raised
in chronic fatigue syndrome and are associated with clinical symptoms. Free Radical Biology and Medicine, 39(5), 584-
589. http://dx.doi.org/10.1016/j.freeradbiomed.2005.04.020

Krishna, B.H., Keerthi, G.S., Kumar, C.K., & Reddy, N.M. (2015). Association of leukocyte telomere length with oxidative
stress in yoga practitioners. Journal of Clinical and Diagnostic Research, 9(3), CC01- CCO03. http://dx.doi.org/10.7860/
jcdr/2015/13076.5729

Kumar, S.B., Yadav, R., Yadav, R.K., Tolahunase, M., & Dada, R. (2015). Telomerase activity and cellular aging might be
positively modified by a yoga-based lifestyle intervention. The Journal of Alternative and Complementary Medicine, 21(6),
370-372. http://dx.doi.org/10.1089/acm.2014.0298

Lavretsky, H., Epel, E.S., Siddarth, P., Nazarian, N., Cyr, N.S., Khalsa, D.S., ... & Irwin, M.R. (2013). A pilot study of
yogic meditation for family dementia caregivers with depressive symptoms: effects on mental health, cognition, and

telomerase activity. International Journal of Geriatric Psychiatry, 28(1), 57-65. http://dx.doi.org/10.1002/gps.3790

Lin, J., & Epel, E. (2022). Stress and telomere shortening: Insights from cellular mechanisms. Ageing Research Reviews,

73,101507. http://dx.doi.org/10.1016/j.arr.2021.101507

Ludlow, A.T., Ludlow, L.W., & Roth, S.M. (2013). Do telomeres adapt to physiological stress? Exploring the effect
of exercise on telomere length and telomere-related proteins. BioMed Research International, 2013, 1-16. http://dx.doi.

org/10.1155/2013/601368

Mirzaie, M., & Darabi, S. (2017). Population aging in Iran and rising health care costs. Iranian Journal of Ageing, 12(2),

156-169. http://dx.doi.org/10.21859/sija-1202156

Mosallanezhad, Z., Hemmatinafar, M., Sotoodeh, A., & Erfanian, S. (2019). The effect of high-untensity interval training
on telomere length, telomerase, and telomere related factors of Leukocytes in Sedentary Young Women. Journal of
Medical Science Studies, 29(12), 913-919.

Newberg, A.B., Wintering, N., Khalsa, D. ., Roggenkamp, H., & Waldman, M.R. (2010). Meditation effects on cognitive
function and cerebral blood flow in subjects with memory loss: a preliminary study. Journal of Alzheimer’s Disease, 20(2),

517-526. http://dx.doi.org/10.3233/jad-2010-1391

Sthus, I.B.@., Sgura, A., Berardinelli, F., Alsnes, I.V., Brgnstad, E., Rehn, T., ... & Nauman, J. (2012). Telomere length and
long-term endurance exercise: does exercise training affect biological age? A pilot study. PloS One, 7(12), €52769. http://
dx.doi.org/10.1371/journal.pone.0052769

Ray, U.S., Pathak, A., & Tomer, O.S. (2011). Hatha yoga practices: energy expenditure, respiratory changes and intensity
of exercise. Evidence-Based Complementary and Alternative Medicine, 2011, 1-13. http://dx.doi.org/10.1093/ecam/neq046




0% 9 ygzezo (e S e o3l0gli 3 Bgalile (L (o Sy pod (s 5]

Shalev, l., Entringer, S., Wadhwa, P.D., Wolkowitz, O.M., Puterman, E., Lin, J., & Epel, E.S. (2013). Stress and
telomere biology: a lifespan perspective. Psychoneuroendocrinology, 38(9), 1835-1842. http://dx.doi.org/10.1016/j.
psyneuen.2013.03.010

Thirthalli, J., Naveen, G.H., Rao, M.G., Varambally, S., Christopher, R., & Gangadhar, B.N. (2013). Cortisol and
antidepressant effects of yoga. Indian Journal of Psychiatry, 55(Suppl 3), S405. http://dx.doi.org/10.4103/0019-5545.116315

Uebelacker, L.A., Epstein-Lubow, G., Gaudiano, B.A., Tremont, G., Battle, C.L., & Miller, .LW. (2010). Hatha yoga for
depression: critical review of the evidence for efficacy, plausible mechanisms of action, and directions for future

research. Journal of Psychiatric Practice, 16(1), 22-33. http://dx.doi.org/10.1097/01.pra.0000367775.88388.96

Van Houdenhove, B., Van Den Eede, F., & Luyten, P. (2009). Does hypothalamic—pituitary—adrenal axis hypofunction
in chronic fatigue syndrome reflect a ‘crash’in the stress system?. Medical Hypotheses, 72(6), 701-705. http://dx.doi.
org/10.1016/j.mehy.2008.11.044

Vartak, S., Deshpande, A., & Barve, S. (2014). Reduction in the telomere length in human T-lymphocytes on exposure to

cortisol. Current Research in Medicine and Medical Sciences, 4(2), 20-25.

Werner, C., Hanhoun, M., Widmann, T., Kazakov, A., Semenov, A., Poss, J., ... & Laufs, U. (2008). Effects of physical
exercise on myocardial telomere-regulating proteins, survival pathways, and apoptosis. Journal of the American College

of Cardiology, 52(6), 470-482. http://dx.doi.org/10.1016/j.jacc.2008.04.034

Wolf, S.A., Melnik, A., & Kempermann, G. (2011). Physical exercise increases adult neurogenesis and telomerase
activity, and improves behavioral deficits in a mouse model of schizophrenia. Brain, Behavior, and Immunity, 25(5), 971-
980. http://dx.doi.org/10.1016/j.bbi.2010.10.014




