[ Downloaded from gimu.medilam.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/5jimu.28.2.1]

99 113 (@0 d)lad (ks § CuY 5)gd oWl (i) eole slEiils (ol alas

01 151 YU 05 b i S 49T 8 (iggs 3 ool

TS lo Lo e M ogd a3 M asls Ls e

AIR) S ) e po> S oS ey PP 9 ci S s3SI by csfedp csbjpn] 59,5 ()
SRSl asS) cibjg 29)S ey esSbjy < B [Spe (L

WAANITY b0y g, WAAEINY bl yo gl

EXLCS

S5 sl Sy e cslaiyy sl 5 oiS3555 53 (S eSS 5o e gy sl it & 00 (sl Sl & (s ot
Lol g T (o isngs » Yl 0o b (o) dliluss Sy 586 (oo edllio ol B s (oo 55 & (6908 o o oy 9 Sty sl s
Al oo 03,8 o5 LS55 » QTC L
We S50 p)SolS V) e el 9 lS dus 03,0 i &S 1 (3,5 s g9y p2 xiusd o Foo (elb pil b (ol 4B A YU &t b ailco 4 5
B ool olize slo i3 b (5 0 T+ i 5 S8 ¥ LIS 03l B oS5 ¥ Sl S5 4SS 10e 5 JSSY 5k
s §) Ly Alolodly 5 5 15 dlizal 1 3 51,550,185, 51 ol ol QTC (68 o3Il (sl wsizslo g (500 oo VO dpa iy 6yt
3 g s 31 ey coltol Sl 5 (glo e (olad o Sgls5 o Sl b 65 I T (B s 65 0311 el g 0>
or Slr opx o 9 35 ol gy (el (a3l 5 05 65 o3 lly el pgesl 48y s Sl lewdl o b L ooy

o s ob e 1y gyboline (8l T (L8 s ) Yl i b dslans 1 day dloloMy sl b auslio )3 5 piddg iy (cld 48l
QTC o a$ by u]““’ 9wy O}a)"‘ @La .(F1,31=832, P<0001)w|» d)bt.w ges cl.ow)MJ A8 Cawd )‘l > L ‘pl& sl ol C)Lol
205 3929 (s yblixe dlarly YU cdd b (05559 dblase 5| 9 colyinl T U8 8g95 b ol il

sy Y a5 b dihecs 31 e 03,5 0ye8 o593 T s oisgi b o ool QT (s bolino Al 8" sl 9 G
& Jg 2l o509 cuman 3 T (B oigrs i (08 31T 5 3,8 500 ol (i i sl )13 Wl (o5 038 2ol QT Yzl )l
Wl (o (B)p9 Sglite (gl Al GhKDj 4 55 (e Clides

ol SSU 5 o el 553515 5 2SIl ¢ B 5, Shas 1S 5bb 231

&‘)}.‘ d)l,@.’f u‘;l‘:.-) A ey S o&Kisls 5‘;:})" r_,l.é‘g S S S IRCE-H N ‘U::'J.JJ 65_3.‘}1,:} J:J‘?J a})f J}f...d ‘M"; ES
Email: Kashefalireza@gmail.com

Copyright © 2019 Journal of llam University of Medical Science. This is an open-access article distributed under
the terms of the Creative Commons Attribution international 4.0 International  License
(https://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material, in any medium or
format, provided the original work is properly cited.



mailto:Kashefalireza@gmail.com
file:///F:/majale%20elmi/majale%201398/6-bahman-esfand/\(https:/creativecommons.org/licenses/by-nc/4.0/\)
http://dx.doi.org/10.29252/sjimu.28.2.1
https://sjimu.medilam.ac.ir/article-1-5744-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/5jimu.28.2.1]

ohEes § iblS Laple...oT b)) g Db O b abslus Gy @ T (A8 Exg0)5 Awly

Sy 5okl sl jasuis oyl .(\‘f))aﬁ: ol Cuto
2 Sl X9y Sy (o b L3555 sl ECG
b Jlo sla ansn wlgs (oo o g 03 bl ) (65905
[Py ilsel
) Gy o 5 s | (S i ob
2l o (CTNT) T (o8 (139295 (il Jghoos sl
Sy olslinl suw; Sl S g wbl o 8
L AMI cl bl 5,00 (e S )al aseis
Sl Sye g pliadl il Ojlie ol 3y gm0 oS )il
Gl ) gm0 iy > cuitSy LB e 5 Wb
do 5l YLl s Sly 0 AMIL G o €TNT
@ ond Ol s o SOl ey 98 0 a3
g oad (55LSh b Slad bawgs bl > ol célb
I 4 el o oyl (G944 uaw
T paodygi s )3 0dd 033y (sl Silis
P a5unS mn e reddsre o Ngd (oo
59y M e ) s sl ySiLs 5 atn] (g,

5 ol oS il 4 Mie hlew jd S e 0l
dgd G900 53 5k 59,50 L g 3y e Seu S
D b Ye b oigngy ok 35 coml oo
Sligis gols (VYA (oo Gl o 3> il
5509 Sdlgy Sl &5 Wl edly las ()l
P iy ©de g Gab b oS b e Rl CTT
oo & 429 b dlg oo o] SR cul bl
Py P T (b gy (1) Jails jlo Jlad (ao
My OR8] (elitul (b9 51w basgite Cijgo 4y
A d9de ¢ yijyg 4 diwaly CTNT iul38l .S o
Cand Sdo (Y ob  olitnl Slilue b )15 )4
b 59y 03l jldm (b (lews g @il S50 ) aSL;
Sl po Gisliél el oyl isli8l ieshsS” Yo gYL
(Boss B Sy sloygSs g2 Lol (s>
Ohirg ©ad g e tl Bl ( (Sl g sl s
Or o8 Cal Jldi (B)ye b gel ey RS
Oi9d 3l am CTNT a8 5l 059 aSoro Jalgd
Lb oo il OB daw g (g)low a5 39 (gl dsluno

59555 (Sople U 4 b S cluyed o

.

dodlo
Sad o bl & ol o Slgcitiy U JS5 S0
ool gy o L ) (Bge I8 BT g 3554
ulBLm‘waL;od)mu]bM9‘5145)>
Cllsd g sl it (S5 08 4 Cund (Bgpe (A
39,5 9 B ol (gl Wil (0 Vb Al L (D559
» S Wl ey ol 3] ldlas (V)asb 15 eyl
buogio il b e (G5l 59 51 o 05559
B o il |)54§W]Mj s, Slis YU
ly (8 SLSU Sy Mo joobs Wlg5 oo (> o2 g
)l awsls ol yor 4
SUSL Spe il slay)gSl (ny pre Sl (S
([ECG) ol ¢l 52055550 gy o
QT L QTClors Mol QT b (o (ow)p
» wYsb QT s 3L o (corrected
Vb g buwgo il b 5y culld &8 S1)K554
Sl ole iyt opl il 0ad 00y cimd o plox]
(YF)SL oo B SLSL S e (s St g ololis
T zso Qb= 6 Q z90 £955 51 QT Sloj alolé
3Som a5 0oy 5 L QT loj s sl o
obye QT Sloj dlols ol38l L aS 5ok 4 35l
I, QT ujbs)' alold 9) 04"1 5! .J.LfL;o (KW} w@[fuls
Gl (B)aiS oo Mol B iy il Bl (ol
5 Ok (Bepd o)lae WSl I ol QT
5 B sl low b g cwl (Sl oYM
Coples ECG 45 ol b el Lok o o jo ISl 51
P91 8 SLSU e Sye ekl 4l 25>
Olyess > 4 Wl (L8559 53 Slg5 (0 (63,190
Al B b by o8 Bl I b b
g 030> oLl Laseds 85559 i Ol s Ml
5 sosiew o)) i ) oolp 4 oy o
P2 ok (Beymle Jdd 4 el Ve cute
Cosl pl a2 B &S5 A3k oo (09 T S


http://dx.doi.org/10.29252/sjimu.28.2.1
https://sjimu.medilam.ac.ir/article-1-5744-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/5jimu.28.2.1]

99 113 (@0 d)lad (ks § CuY 5)gd

oWl (i) eole slEiils (ol alas

03,5 Ly ol (2l Ao al>po 2 5 OF+ oy 5l oy
g Jui Sl (o5y9 andy p (LS50 ol o9
Yoo b ol 55y able sl culd cud Ll S
e s FBY o aar D g0e Jw Ve b
i dos ds o dsels ply diged dlaad W08 0
Ol ol 4Bl B dges sl (gl Ba5we g 09
(o8 Ol (Edli &S 2 cud S 50
ol Bl (o D)5 5> ey g ()il S preg Ml
oled ol adgl ol s plSa )d diilue oy
SHBB)yg (ole g 392 03,5 S MBI )85
WWdg ol idgy 03, S I oy ol Ao 4 &S
b o5 ool dell g diblue cp> (Shd ol
Clasule D gk jl g9 Jhee ablue sl
Joto 2 QBAS €800 G Sy g SIS ge
o S3g0j 51 Pl o as ol oad 03> L ) o lous
g 2d 03> s 35 3)90 3 JalS 5k &
pb e o gy Jhaggy Jolye Clije wod g addllas
ol (5jys pale ouSihy EME aneS lawg
ojlasd L)ed)S 515 ol )90 (o) duged yd Cun S
(IR.SRTTU.SSF.2018.103
@ )88559 58 93 (o Adluo plro g 2] 0920
Lld 1 opl o b g sl culdy 4y 90 4y 93 &jgeo
o 8l 039 s bl )3 L S3g03 03551 sl
9 4 0lp 09)S o (sl g g AlBS A dible le
45> K e 59 dislus S0 plodl & 3350 lS5559
4 3390 b9 93 5 e ST Iy (VS (o
Fole bl Jolye 15 a5 (6 )S35)9 b (o0 plos
Lf““’ A (0 L wSte 0y Oy .)9> u.._‘i) )]
dged oled g 10l plo0l |y ddpluws Buis eS8y
di S S B Y b gl i e b 0>
oly dislune (g als o & 0k Gle—e 4 05V
‘_9399 )sv Aw 0 )su s L)_’] )] ..\3.))_§ ‘J.u
@1y ablus 428> A loj 0 Jol 0o b 4 M0

O ke P09 ©de g b (595 jobo &y &S Amd (o0
00329 3l A CTNT gla o )5 0uliS” (el Jols
byl Ghjye 4 CTNT gl e o2 9 25b (o0
(VA=Y )yl L8 0 S5 L coudtianne
CTNT LQTC dlasly wyp & &y Slasdss
Ohles b coges Cunas 13 Jgare yob 4 Xl a3y
lins alaly b ] ol oS cal 039 Bgye a8
s ¢ silgsly e oloie 4 .ol oy olis |,
2 B 85555 9 QTC G dlaily gy 4 (YY)
ST addad (y3) Vb (o (o8 oss)lil oo
om g s byl b ] sl (NSTEMI)
a8l il QTC 5 10,8 Iy (8 a9y 9 QTC
PVl e 18 G Gl Slp el IR0
G5 (W)uo,S 8yme NSTEMI comes
5 QRS aLal, (Vo)A e o 1S g )50
038y 1) (g0 Cumen )3 (8 (g9

L QRS 50 4 dtuly Sl 25 1l L5 bn
Soblse aaly oges Cumex )0 (2B gy
soan & & Sl egad a3 (VF)50
YU ous b oS SlEj, 0 ¢TnT L QTe bl
S S (o &S50 Sl )3 b g 03,5 (el
SLS sle Sy 528900 sl i Bl 9 Ok

@ S8 gl wse o)) )y gy ol
5 OhBhs » (B SLSL Spe Jle e S
slo auie S8 lp (Sij cudle glasg) sbx
O 4 s (o 55 4 (6598 o ] oy g by
Lol byl g Tl gy 5 Vb ©ad b (1)
2 8 s sniS o il sbul e QTC
8l (o 03)" o pe3 )35 9
(595 9 319

>y )3 a5 )IS559 350 93 9 (g 1 BALS S
(o g P YL Cad b (9l dble So (2o dow
diluse (Slodio dl>yo 5 )& VY Glgis 4 o535
035 )15 5 2l doxd dl>ye I Ji8 olo g3 94 o5)


http://dx.doi.org/10.29252/sjimu.28.2.1
https://sjimu.medilam.ac.ir/article-1-5744-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/5jimu.28.2.1]

ohEes § iblS Laple...oT b)) g Db O b abslus Gy @ T (A8 Exg0)5 Awly

(\c 41>)A 2

o aw opl gl cpeSle)ailey L—0b
P9d op—ud & hlo g (3 4l YV o aidd

O

585 Faten S S X S
| S [S ~g | - NETN Deadlift Deadlift Deadlift s Sisiaigw
6)59-3 e . 83 5 e dily Y. @39 \or @iy u,f;: JikS s
2] ] oS s | | essks | | esets | [ ess | |7 assts v | ——
@ skill mill FUANE FRsig PR ; o @
Hat.arse.d AL %3
| 6’)?‘ o
@ O9> digé
4y alolddy
. Fa ke Sy Sy S 2 "L@'I.
90 . Sdass Deadlift | | Deadlift | | Deadlift o | | Sais ARaleet ) o83
94 9o - so | [ Wais | f v as | f o | f o] [ gas s 3 oleyan
: S s | | eSsks pSsks pSskS esSaks vl [ 8553 99 52
skill mill FR<T Ssar 53y 5
S ~—
58,5 Halass ) el L)
O3> Lgé —_—
dislus 3 JB A8l e
Lgy ol Js 6[)?‘

ISh)s YY el sl

b (29031 colad (gl (5565 4iged 5 Allons g1 0955 0,19 £ 5b .Y 0 kol JSU5

oSS T S Siigw (F S5 S0k
@ Oglite sl 0jg b (8 @ Ve by (09
oS g syia (Bl VB A Culy (50 0 dlold
OBy ks o o C iy 5 4
Glplosss Vo)l ol JS 5 003 o 1pal
ol o i 5 g T Lg o g Al

o)

K Jlyo g 15 135 515 (slab 5 il

S (VoS g 59y » ohgd s Fee (V Jols
S50 5, SolS VN 45y ol 48 Ll5 du 0350 i
4839 )15 ) £SOl VB g ISTY oS el WY
O sl U g oad awdlyy (e 5l e & ()90
4 295 (o0 08135 (ye) Ceows &y a9 0391 Yo
(7 (o plomil oy iy Cilisen sl &g

B 53903 (S cuS 35 g Sudly5 900 Cliasuuin ) 2 lowd Joua

Sl s ikl Gl oo

> yaio

YE/AEF/Y
oF\VY
A+ IVES[¥
YO/sENS
RVAR470%
FEFY

(Jls)or
b it

(pSsS)0iis

(@ 5o p pSShS (s 03 a3

(Mop)ok 22

(PSS ) Sl e p >

4 g iy o 5090] Ao s (g9 2 WS o0 03
Bl)S 500,50, dtinis s jd dady S G
Ceeyw b CUStO diagnostic sl sy s asl il
alols 13,5 o +/Y mv/mm gl YO mm/s

35— 3| 5 EC S0 153,00 ol

w959 PS5y g Sl oy oS d_islus
PSS VO SR G WP 7S Ly

I, I &) & (custoguard,customed,Germany)


http://dx.doi.org/10.29252/sjimu.28.2.1
https://sjimu.medilam.ac.ir/article-1-5744-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/5jimu.28.2.1]

99 113 (@0 d)lad (ks § CuY 5)gd

oWl (i) eole slEiils (ol alas

ob (piz w9 A5 0litul Bgiprewh-hg S galsS
oo Sly b ey g osesl b e il
o g colpwl cdls jo (gla pxio olod (o ogles
S lowdly o2 b s osls Mol ) an g 8 cdiiolne
2550 $38 ol uibly Jelos ygasl 3l ey s
oy JHos (ygel (s oliae g0 )3 5 e3lisl
S0 s (903l 3l 5)oline Sl (s (s
QTC L b yuxto olos alaly wyyr (glp ot o5l
Sl oblize o a5 odlizl gy 90l |
291 P<0.05 (¢ bl cla LT olos
oARgF S 4Bl

@ i 5)blae il culy adluse
(P=0.001)x8" sbx) ops @SY pn colypl
oyl Sl SY (3l ) Gl ol 1 Sle)
(3,)5kl Bl ol 1 Slo) § Jo—o (oo Y/ VIV
Jse oo VVYEV/S ciihucs ) oy dlsliBly LS
dygo oAGS Cundi gsio S lgie 4 GLSY g
aad ol ol Gl g ol 4,3 1,8 eolazul
by o2 (20 20)d )3 (o859 adlue (YL
Colyiol b duslie )3 g Loy WA dislue |
S5 s 5 dxr Aol (ylsline Ltali3l CTNT
Cund jl e b e gla o3y Mol I e Jg 0
F121=832, Jeuily (g)blize o % dowdly a8,
Ol ypss &S A2 (0 L5 g5 550 (] (P=0.001
el gl oo LMol jl 5 bl
G & Cuwl 03y lewdly o i ald g1
o905l s (¥ ojled JSK&) €TNT iolsél s

09051 5 9,50 (555 0jII L Loly o0
ool Y 5 ¥ o)\ o g4 > 0 o omiiss

skl b QRS complex  lal 51 QT sloj
gt b QTC 5ad (65 ol olys ¥ Sileo
0)ads dolee <3l

23 ialKilefl slo sy 5 s S e
Wkl 4S5 (195 45,0 9> Egeme > )59
£y 3 U JlingS 4l 59 51 sy 0193 51 (e
48,5 dtwts b ) dslune 1 ey AhoBM g dislue
sl oold C)/La] Sy b ao, dg aw 3 5>
o3t dislune | L Aol So5 (sla oaly 3l p15
el 15 1) e YU ) (e ¥ Jg Ay
ethylenediamine tetra acetic acid (EDTA)
Jsbo ox)led al—wg & CBC (5,5 o5l 4l
9 CoyS gilen . odlatwl (Sysmex, K1000, US)
20 25y (ly dilus Sl am g S mslSoen
Dill and  dolee dlowy 4 lowdly poe> ;3> Ol puss
Gy yid e A pogd Ay (V) edlawl Costill
55 YUlgl olSiwd aliwg 0 T (B 1050955 (6545 o3l]
pow do) 8,5 13 oslatwl )90 (ECL) juiluinos)
SRS S R N g W SR P W
owign HpYUlgl sy 4 SLSY (oS o5l
R YUY clod o ddlus Joo o b o3 diged
bocels Sl g g IS S ole
Souts peiil AZBY Ve e 4 Yerd IPM Coyp
.5 (Behdad, Iran)

S5l ey bawg ylol BT oles o gylof wlT
bl (IBM SPSS, Chicago, IL) Y& asw.s SPSS

05—l 51 03l nnlo @595 w0y Ct A3


http://dx.doi.org/10.29252/sjimu.28.2.1
https://sjimu.medilam.ac.ir/article-1-5744-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/5jimu.28.2.1]

ohEes § iblS Laple...oT b)) g Db O b abslus Gy @ T (A8 Exg0)5 Awly

14 mmm el
12 *
10 -
8 T

ES :

S 4

- 2

£ 0

(8]

S5 0310 dl> o

Odilise 5l J8 Hailos 51w B Ldl a8, Casd 5l oz 5l am

31 5 (Lowsb Jlag03) oad 559 Alislune 51 sy g (Suow )10903) B i 5 &1 T B g (31! 1,005 ) (Slia .Y 0, Lo S5
o b ol o askiie # dlawg 4 (P<0.05),l5bze ol ponii (20 planis 13 g03) by &y Cunsd 31 oo U 0B 5l 231> o]
il 0 b 390 bR LS

T (8 5992955 3550 § 5 0511 b (il lg Julodi Y 2 )lowd Jga
RN PO &ylino Feopo  cluye ke @ljlayy  Gluye ggeme
/¥y ofeey Y¥/Y W/ Y Y¥/A

Loy 4 ) Cuawd 3 poxes b ol gl 0015 Mol 1 arg g (o j59 dlliluno 1oz 9 JB T (B (g5 gk dmmlilo . ¥ 0)lowd Jgo

Olizebs] alols
Goblias a3yl gllas Ly gl Sl b og)SY 4 ¥ (sl duglia
YU s ol
—-I#A -Y/-5 ofee -IYVY SVY Ao 5| 4ay
isls 1 )5
-I¥o —+IVA Voo -IYYE — /7N P ol o3l> oMol 1 sy
Y-8 -I5A oo <IYVY ViYY dilo | 3
Abluso I axy
V¥ -/a ofee NARE: \VAYd ,:l& dl" odl> C)Lol )I.»u
< IVA —Ivo Voo -IYYE — /7N dilo | 5
PB db’ o3l> c)ﬁo‘ ).\u
-/ -\V/¥ of+e) AT -\ disluse 5 ey
Sy (5 bline daly lewdly aid) cuwd jl o QTC oo &S ol s yo—wwyo wﬁﬂ ]
OIS T g P ylade ¥ojlod Jo > j0 )0 Al e jl e g colywl CTNT 5 col il

FE W L f:['> sl ooly c)lt.ol )1 Ax g YL ous b 39

(CTNTPOSE) or5 59 Alslume I s e yino! 45 a3 & CTNT g QTC (s alasly . F 05ked Jgu
(CTNTPOStAPV )Wy a8y Cowd 51 oo b o3 (s 0315 Mol 51 aas 9
QTc cTnTpre cTnTpost cTnTpostAPV

r —/70A —efowy —e[-AY
P YA o5 -[50
QT boj aold g 4l Lo VIV RR Sloj dlold Gloyse (3)lub ! Gl pult) . Sle
do by gly &S bg il Lo ¥V ol M 033 i B o jlesd Jodo > col il pl 5403,18° Sl
Sl o 4l Lo ¥F b 54l oo YYY QT Sloj dlols 1Slee .ol o
1


http://dx.doi.org/10.29252/sjimu.28.2.1
https://sjimu.medilam.ac.ir/article-1-5744-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/5jimu.28.2.1]

99 113 (@0 d)lad (ks § CuY 5)gd

oWl (i) eole slEiils (ol alas

ECG (sl paite 5l5lins! Gl ot pufilio - O 8 ylowd Jooi

Okt s bl 8l

ECG sl gyeo)

FEYEYY
YYVEy s
forEy.

QT interval (ms)
R-R interval (ms)
QTc interval (ms)

gl 15 Sl 42838 Sl_ides )3 45 ool
Sl o 90w Wil o 09 guenl pl ML o
b llllas oles oS Cal ) gy l5 &S5 o)
o b1yl (200 Culld S 5l g €T (gla 03l
ot bo gl 45l 03,55 Mol b s 1 Lowsdly
Sl IS ,50 o lpss p blg e ggudge opl B
ol €9 9 Camle ity plo plg5 (o0 oS (> (egd
iy b Oglite g yol> (3 53 &S (2559 Cullad
Gl b 25559 clld Yiaisl oy ol 5l g Cliios
Sl o e Vb iy b B VU
b sy Gioliél |y b Cuwerogd)lS sl (6450000
D9 (ol g Hlale) el
Sy B 59sdl Slis S s 4 QT
ool 3 Slas b g lolins alal aSLy ol 5 lgSU
Sloj dlols (AX V)3, o] 5 (5L (ol ol
2 gl )Y 505 9 gl )Y 3 0093 99 2 QT
s & Sloj alols b (Rl g 39 (o ol
28 L8l )y B9y )3l 4B)S 18 oy 390
S50 QT Sloj alols (ad SYsb plin 1S53 ),
5 meddesnle Wle 3l 329 (il Jelss
<dlyd gy Lo ol (sl 5 3) 8 g ()bl cunidg
P 3 o2l ol elie ST 180559 )5 (g A8 e
Sdo Sl ol iz w4 s 4 Sl (oo il
Ol B QT Sloj Aol (onulSonle 5 (B gnln)
09 ) g gyl &S Shlew 55 (W)l o
Sy lsie 4 QTC 1)s (NSTEMI) ST 3, YU,
b 698 Jhw blo)l g cunl 0ad &)} (S8 pasels
Camor )3 Oz o2 (V)1 (B (igg s zobaw
Jolize bL3ICTN g QRS Sloj alold o 0 0g0e
Oosey o bl (VF)cw! sads el lis suie
ok 3bjk Jd> 4 QRS 5 QT glej alols 5 6
A Jelgs 5l (86l )l nl &S WSk (o o
byl o )lid wile B9y g (B o (s)lew

S5 oS 9 Sy
dbbe SO 4T (8 (159295 Fewly Baiods (nl
Cae ol QTe L OT Ay g Vb culs b (b3
03,5 oy OS50 3 (B il JeSe sbx
B 095 Vb ©ad b Gde oligS (08559 bl
oo ) dor 5 ilece ) JBT B e
ﬂé)wbjlwqobpbdboalbc)&.o‘}‘m?ﬁ

Wl 39 col gl QTC L dowsdl
Pyt ezl sly Jgene yob & (B g9y
3 Cldlas > g ded o odlaiwl dls (5)539)S
0AiS b L (B gy aS Cunl 0l asuiie
Gy (AQ)cwl I8 bl gy shte Hhaw
o 3] Sojslon puslSn jgin Wl sl (S3gel
Aalod Cudgdwe g Cumd asuie )y 5l 0 CTN
(YOVAAY 3939 o] (pras pudlSo (lp
Ooger ol 4wl 03) iy 4nd) (pai>
SolSe oyl b i i8S e (€TN) L8
il la JSosl, g Gialél g s Comgrogss,lS
Oh9 S3PdRid b (ol ol (RIEL pl e
CTN il Cas ped 4 )ly aasly i iy sl
[l iz o 5 39 (o o3l lile (slasling, )3
Il g olugy plej G e e ;) S
Slllae (B Jd> cpon 0 (V)2)> 3925 (igeg 5
b b Gde obeS by 5l dm €T &S Wl LS
o (MNAYNN)L o il 81 YL 4 lawgie
S gloj e &S oYL Gl bl 555
L eTn YL wud b e aady Yo asle sl
o2 0 geglio Cluyed andl (VA)ogs edly yiulsdl
ol (V+)29 00 CTN o pis o1 ¢ iul3dl cely
b 5529 Al 3 &5 423 o o5 3 53 asllae
b &S ol 03,55 (6585 CTN o 0l56S 5 YU ot


http://dx.doi.org/10.29252/sjimu.28.2.1
https://sjimu.medilam.ac.ir/article-1-5744-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/5jimu.28.2.1]

ohEes § iblS Laple...oT b)) g Db O b abslus Gy @ T (A8 Exg0)5 Awly

(V)29 (o 0093 Ol > (A8

S Fuwly a5 and o ol pols adllae gl
@3)S Cyed HSS59 3 Vb ol b (03559 culled
QTC L gz w2 5 03,55 by LIl (B (igasy
&S CBS domi g o a5 D)l (g)blixe alayl,
& Suidonid St > 4 Yoo dla il
D559 Gl 55 (555 b oad )55l ool 552
ol b ey o LS 1) (359 Cute gl &S AL oo
2 ) ol ) N0 o gy U el Ll
U 29 plsl (o859 ,500 slo ady o o835,
B g9y 9 QTC o daily 353 y5b &l
IS IO L] I P S S SR R
Sl

O3] oB)p9 095 o SeS L Llagn ()
oBitalejl ) (S sla eS8 )y plxl Cu
5 &ljy8 Cymns yaol B Olis 5l dlawg (py W05 plsl
i slacl bl s v g gy Loy B Gl
S Coles (oolod Culy GanST (55 09,5 0 e
)l el g S5 oS Giagiy ol )3 355

218 Coles ke g (Bl s sl ixdlio o)l
Sy piagk ool @l 2 (Sle (5l LS E

23l
S 42108 banogs 3585 oo ke 1505
3 G oSy (235 pole Sl

ooy L)cd)S B a U oy o ols) s
.(|R.SRTTU.SSF.2018.103

References

1. Merghani A, Malhotra A, Sharma S. The
U-shaped relationship between exercise and
cardiac morbidity. Trend Cardiovasc
Med2016;26:232-40. doi. 10.1016/j.tcm.
2015.06.005.

2. Carranzagarcia LE, George K, Serrano E,
Casado R, Caballero AL, Legaz A. Cardiac
biomarker response to intermittent exercise
bouts. Int J Sport Med 2011;32:327-31.
d0i.10.1055/s-0030-1263138.

3. Kashef M, Yazdani F, Kashef A. [The
survey of electrocardiogram alterations and
vo2max of active male after consume
caffeine with custo diagnostic]. Razi J Med
Sci 2018;25:74-81.(Persian)

095 95 onl > o w2 g Ml (o 0pf 5 (B
03— Jolg—e ol 5l (AU co gl (B9 mla
i oyl |yl aios gl (DAFYN)3d oo
QTC & w0 lis 5 Cawl 03g) gunadls A 4l &S
5 ol 33l Y (ol @b y> 59 10 CTN L
B3] ) Ylais] 5,105 (g yoline dlayly 8 ) lows
G2 ok 2bj Ok oo wolite Jdy 4 pgmenl
B ce gl Byl g Gy Sl 86
(V)cwl 5500 anle 90 & cons LSS5
L By cdlld IS ce ol (Sl
i ok 3l (U (Boyismle 9 Sigdsnsd (B9l
S5l (Seypmle 4 (ol s elos 5 95 )Lis
5 dsb Suigdaid (Boyimle  Nsd (oo ablis
P> 9 AiS (o0 ) (loj w2 B Comgregd)S o e
P9 2l o Rl 9 58 0)led Cls g o play
4 )8 5929 Sloj wr (ul S5IBL By sl 5
oo kb Kl Sepmla & (Jee
ol el laad &S WS o by b Cumwgrogd)lS
S piaS] (Bgiymla )3 g 29d (0 0)led Culus
cel &S WS o by b Cuwgegd)lS Job Laad
S Bkl osd o G Ty oy L8
295 (o (A8 (2lo)l 9 el SHFlbL By pmle
00> Sofglgsd (B —ple ) B oLyl Jo
G 5y SSgIbL (B pmle ) ez o 9 298 (03
0403 b g5 Sy Sofglsnsd (B9 ysmle

P9y i lolay cel gadge (pl & 290 oo

4. Chandra N, Bastiaenen R, Papadakis M,
Sharma S. Sudden cardiac death in young
athletes practical challenges and diagnostic
dilemmas. J Am Coll Cardiol2013;61:1027-
4. doi. 10.1016/j.jacc.2012.08.1032.

5. Kashef A, Ghazalian F, Shakeri N. [A
Comparison of QTc among elite club and
beginner male athletes at rest and in
exhaustive exercise]. Sport Biosci2017;9:
431-41.(Persian)

6. Schmied C, Borjesson M. Sudden cardiac
death in athletes. J Intern Med 2014;275:93-
103. d0i.10.1111/joim.12184.

7. Shave R, Baggish A, George K, Wood M,
Scharhag J, Whyte G, et al. Exercise induced


http://dx.doi.org/10.29252/sjimu.28.2.1
https://sjimu.medilam.ac.ir/article-1-5744-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/5jimu.28.2.1]

99 113 (@0 d)lad (ks § CuY 5)gd

oWl (i) eole slEiils (ol alas

cardiac  troponin  elevation  evidence
mechanisms, and implications. J Am Coll
Cardiol 2010;56:169-76. Doi. 10.1016.jacc.
2010.03.037.

8. Muthu V, Kozman H, Liu K, Smulyan H,
Villarreal D. Cardiac troponins bench to
bedside interpretation in cardiac disease. Am
J Med Sci 2014;347:331-7. Doi.
10.1097/MAJ.0b013e31829107ea.

9. Ahmad MI. Biomarkers in acute
myocardial infarction. J Clin Exp
Cardiol2012; 3:213-8. d0i.10.4172/2155-
9880.1000222.

10. Wedin JO, Henriksson AE. Postgame
elevation of cardiac markers among elite
floorball players. Sca J Med Sci
Sport2015;25:495-500. doi.
10.1111/sms.12304.

11. Klinkenberg LJ, Luyten P, Linden N,
Urgel K, Snijders DP, Knackstedt C, et al.
Cardiac troponin T and | release after a 30
km run. Am J Cardiol 2016;118:281-7. doi.

10.1016/j.amjcard.2016.04.030.

12. Duttaroy S, Thorell D, Karlsson L,
Borjesson M. A single bout of one hour
spinning exercise increases troponin T in
healthy  subjects. Sca  Cardiovasc
J2012;46:2-6.  doi.  10.3109/14017431.
2011.622783.

13. Rajvanshi S, Nath R, Kumar M, Gupta
A, Pandit N. Correlation of corrected QT
interval with quantitative cardiac troponin-I
levels and its prognostic role in Non ST
elevation myocardial infarction. Int J
Cardiol 2017;240:55-9. Doi.
10.1016/j.ijcard.2017.03.091.

14. Sugiura T, Dohi Y, Takase H, Fujii S,
Ohte N. Findings relevant to the QRS wave
in the resting electrocardiogram are
associated with circulating concentrations of
high sensitivity cardiac troponin | in the
general population. J Am Soc Hyp
2018;12:614-20. doi. 10.1016/j.jash.
2018.05.003.

15. Bazett HC. AN analysis of the time
relations of electrocardiograms. Ann

Noninvasive Electrocardiol1997;2:177-94.
d0i.10.1111/j.1542-474X.1997.tb00325.x.
16. Dill DB, Costill DL. Calculation of
percentage changes in volumes of blood
plasma and red cells in dehydration. J Appl
Physiol1974;37:247-8. doi. 10.1152/jappl.
1974.37.2.247.

17. Eijsvogels TM, Fernandez AB,
Thompson PD. Are there deleterious cardiac
effects of acute and chronic endurance
exercise? Physiol Rev2016;96:99-125. doi.
10.1152/physrev.00029.2014.

18. Legaz A, Lopez I, George K, Puente JJ,
Moliner D, Ayala VJ, et al. Individual
variability in cardiac biomarker release after
30 min of high-intensity rowing in elite and
amateur athletes. Appl Physiol Nutr Metab
2015;40:951-8. doi. 10.1139/apnm-2015-
0055.

19. Pascal B, Sven Z, Riidiger W, Frank CM,
Andree H. Changes of Cardiac Biomarkers
after High-intensity Exercise in Male and
Female Elite Athletes of Dragon Boating. J
Sport Sci2016;4:123-8. d0i.10.17265/2332-
7839/2016.01.001.

20. Savukoski T, Mehtala L, Lindahl B,
Venge P, Pettersson K. Elevation of cardiac
troponins measured after recreational
resistance  training.  Clin  Biochem
2015;48:803-6. d0i.10.1016/j. clinbiochem.
2015.06,015.

21. Moonikh K, Kashef M, Kashef A. [The
effect of different doses of caffeine on time
to exhaustion and ventricular repolarization
parameters at rest and immediately after the
exhaustion in young men]. Nurse Phys With
War2017;16:38-49.(Persian)

22. Lovic D, Narayan P, Pittaras A, Faselis
C, Doumas M, Kokkinos P. Left ventricular
hypertrophy in athletes and hypertensive
patients. JCH 2017;19:413-7.
doi:10.1111/jch.12977.

23. Nakamura M, Sadoshima J. Mechanisms
of physiological and pathological cardiac
hypertrophy. Nat Rev Cardiol2018;15:387-
407. doi. 10.1038/s41569-018-0007-y.


http://dx.doi.org/10.29252/sjimu.28.2.1
https://sjimu.medilam.ac.ir/article-1-5744-en.html

[ Downloaded from gimu.medilam.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/5jimu.28.2.1]

ohBan § ab(S Laple—...01 bLT) g DL Gab b aisbws Sy T ()5 033639)3 Awl

Cardiac Troponin T Response during High-Intensity Competition
and its Correlation with the Corrected QT Interval
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Abstract

Introduction: It is highly crucial to develop
novel strategies in order to further enhance
the monitoring of sudden cardiac arrest in
athletes and establish standard medical care
procedures to control monitoring and
treatment costs. Therefore, this study aimed
to investigate the effects of a high-intensity
competition on cardiac troponin T (cTnT)
and its correlation with the corrected QT
interval (QTc) in the trained athletes.

Materials & Methods: In total, 32 male
athletes (mean age: 26.9+4.7 years, body
mass index: 25.6+1.6 kg/m?) competed in 8-
min high intensity competitions. The
competition items included running on
skillmill for 400 meters; three-stage
deadlifting, weight lifting (110kg) with 5
repetitions; (130kg) with 3 repetitions; and
(150kg) with 1 repetition, bar pulling up
with 30 repetition, 30-kg Kkettlebell
swinging, and 20 sandbag throwing with
different weights at a distance of 5m behind
a 75-cm box. Moreover, lead I
electrocardiogram was utilized in order to
measure the resting QTc. The intravenous
blood test was performed to determine the
level of troponin T before and immediately
after the competition. In addition, ANOVA
with repeated measures was used to examine
the differences between variables in resting
position, post competition, and after
correction for the volume of plasma lost. In

Accepted: 2020 January 11)

addition, Bonferroni post hoc test was used
to identify which mean differences were
statistically ~ significant. The Pearson
Correlation Coefficient was calculated to
assess the level of correlations between the
variables and QTc. Ethics code:
IR.SRTTU.SSF.2018.103

Findings: The results showed an immediate
significant increase in the cardiac Troponin
T  after  high-intensity ~ competition,
compared to the resting position (P<0.001).
However, when raw post-exercise data were
corrected for plasma volume loss, no
significant difference was observed in this
regard (F1,31= 832, P<0.001). Furthermore,
the Pearson results indicated that there was
no significant correlation between the
resting QTc and cTnT before and after the
high-intensity comoetition.

Discussion & Conclusions: There was no
significant correlation between the QTc and
cTnT among the trained atheletes after high-
intensity competition. The QTc can not
probably be ragrded as an independent high-
risk predictor for myocardial damage and
cTnT release in athletes. However, there is a
need for more studies on athletes in different
sports.

Keywords: Cardiac function,
Electrocardiogram, Sudden cardiac death
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