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Abstract

Introduction: The cardiovascular system is very important in maintaining human
life. The function of this system is to maintain a suitable environment in all body
tissue fluids for the survival and proper functioning of cells. The purpose of this
study was to investigate changes in ventricular function in elite men following a
session of exhausting endurance exercise.

Research Methodology: The present study was an applied research study, which
was conducted in a semi-experimental and field manner, considering its nature and
method of implementation. The statistical population of this study consisted of elite
male athletes, 15 of whom were voluntarily selected as a statistical sample and
placed in the training group. Initially, a meeting was held in coordination with the
club officials and the team manager. After holding a briefing session and filling
out the informed consent form, the Bruce test maximal exhausting aerobic exercise
protocol was explained to the training group. Then, initially, blood pressure tests,
myocardial oxygen measurement, and heart rate were performed on the subjects,
and then the aerobic exercise protocol (Bruce test) was performed by the subjects
of the study, and immediately blood pressure tests, myocardial oxygen
measurement, and heart rate were performed on the subjects. Mean and standard
deviation were used in the descriptive statistics section, and Shapiro-Wilk and
dependent t tests were used to analyze the research findings. The significance level
in all measurements was considered less than 0.05.

Findings: The results of this study showed that one session of aerobic exhaustion
training has a significant effect on diastolic blood pressure and mean blood
pressure (p = 0.05).

Conclusion: Based on the results of this study, it can be said that during endurance
training, diastolic blood pressure and mean arterial pressure decrease significantly,
and heart rate and myocardial oxygen consumption increase significantly. Systolic
blood pressure also remained unchanged.
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Extended Abstract

Introduction:

The cardiovascular system has the main task of
transporting oxygen and nutrients to various tissues
and active muscles and returning metabolic waste
products to the excretory organs (Gaini and Dabiri
Roshan, 2005). The heart is an organ that easily and
naturally responds to various conditions (Norouzi,
2008). With regular and long-term exercise, the
structure of the heart undergoes changes that
distinguish it from the hearts of non-athletes
(Hosseini, 2008). Many studies have reported the
effect of music on anxiety levels and heart rate,
meaning that music affects vital parameters (Rohit
Lumba et al.,, 2012). The last decade of the
nineteenth century witnessed the emergence of a
new era in which doctors, using technology along
with taking a history and physical examination to
diagnose patients, introduced chest radiography and
electrocardiogram of the heart and its structure.
Today, the electrocardiogram is an essential part of
cardiac evaluation. The precursors of the ECG were
evaluated in 1785 by Luigi Galvani, a physicist at
the University of Bologna. He first noted that
electrical currents could be recorded from skeletal
muscles (Majd al-Qatarieff and Lindsay, 2012). The
electrocardiogram is one of the necessary measures
in the investigation of the heart and its function and
cardiac patients. Before correctly interpreting the
electrocardiogram (ECG), it is necessary to
recognize the normal (ECG). Due to the close
proximity of normal and pathological values of ECG
indicators when reading, the distances and heights of
the cardiac indicators must be carefully measured
(Simonson, 1961). Regular sports participation is
always recommended by the medical and sports
community as part of the necessary measures to
prevent cardiovascular diseases, as studies have
shown that it improves physical fitness and reduces
cardiovascular mortality worldwide (Fletcher et al.,
2003). It is generally recognized that aerobic
exercise is likely to lead to a general and immediate
improvement in heart rate. This change is
accompanied by a significant reduction in heart rate
variability both at rest and during submaximal
exercise, which is due to the activation of the
autonomic afferent system and a tendency to favor
increased modulation of heart rate (Hu et al., 2009).
Assessment of autonomic control of heart rate
during exercise, as well as its modulation by
exercise, is clinically important. High-intensity
resistance training results in poor heart rate
responses to exercise. It is well accepted that
physical activity is an important and powerful factor
in preventing cardiovascular disease and death (Hu
et al., 2009). Atrial and ventricular muscles contract
much like skeletal muscles, except that their
contraction duration is much longer. But the
contraction of special fibers of excitation and
conduction is very weak, because their contractile

fibrils are few. Instead, they have the power of
automatic rhythmic electrical discharge in the form
of action potentials or the power of conducting
action potentials in the heart and act as a driving
device to control the rhythmic beating of the heart
(Guyton and Hall, translated by Niavaran, 2010:
132).

Research methodology

The present study was an applied research in terms
of its nature and method, which was conducted in a
semi-experimental and field manner. The statistical
population of this study consisted of elite male
athletes, 15 of whom were voluntarily selected as a
statistical sample. Initially, in a meeting that was
held in coordination with the club officials and the
team manager. After holding a briefing session and
filling out the informed consent form, the Bruce test
maximal aerobic exercise protocol was explained to
the exercise group. Then, blood pressure tests,
myocardial oxygen measurement, and heart rate
were performed on the subjects, and then the aerobic
exercise protocol (Bruce test) was performed by the
subjects and blood pressure tests, myocardial
oxygen measurement, and heart rate were
immediately performed on the subjects. In the
descriptive statistics section, the mean and standard
deviation were used, and Shapiro-Wilk and
dependent t tests were also used to analyze the
research findings. The significance level in all
measurements was considered less than 0.05.

Finding:

The results of the dependent t-test showed that there
was a significant difference in the rate of heart rate
changes before and after a session of maximal
aerobic exercise, and that a session of maximal
aerobic exercise could cause a significant increase in
the rate of heart rate changes in the subjects
(t=10.08, p=0.01). The results of the dependent t-test
showed that there was no significant difference in
the rate of systolic blood pressure changes before
and after a session of exhaustive aerobic exercise,
and that a session of exhaustive aerobic exercise
could not cause a significant increase in the rate of
systolic blood pressure changes in the subjects
(t=0.38, p=0.07). The results of the dependent t-test
showed that there was a significant difference in the
rate of diastolic blood pressure changes before and
after an aerobic exercise session, and that an aerobic
exercise session could cause a significant decrease
in the rate of diastolic blood pressure changes in the
subjects (t=-4.04, p=0.01). The results of the
dependent t-test showed that there was a significant
difference between before and after an aerobic
training session in the rate of changes in mean
cardiac blood pressure, and that an aerobic training
session could cause a significant decrease in the rate
of changes in mean cardiac blood pressure of the



The effect of one session of exhaustive endurance training on the ventricular performance of male athletes

subjects (t=-4.21, p=0.01). The results of the
dependent t-test showed that there was a significant
difference between before and after an aerobic
training session in the rate of myocardial oxygen
consumption, and that an aerobic training session
could cause a significant increase in the rate of
myocardial oxygen consumption of the subjects
(t=6.04, p=0.01).

Conclusion
The results of this study showed that one session of
aerobic endurance training has a significant effect on

heart rate. The results of this study showed that one
session of aerobic endurance training has a
significant effect on diastolic blood pressure and
mean arterial pressure. Based on the results of this
study, it can be said that during endurance training,
diastolic blood pressure and mean arterial pressure
significantly decreased, and heart rate and
myocardial oxygen consumption significantly
increased. Systolic blood pressure also remained
unchanged.



Y O)M .0 o”é.\fof leﬁ

g Wl
S5 oo y0 (st 3 Sk 1 sl s 0 5laly (2 o5 s S 1

T 90 o 3L3 6,318 sozxo
Ol bl ¢ colluol al5T 01Kzl dblya dlg  id5y9 pole 9 (S Sy 09,5
ul)}l ¢ Caﬁ.lg)p ¢ ‘_gnu.wl .!I)‘ oKl Cuﬁ.)j)o J>|9 cgﬁ)')s ‘5)915.:)? 09;

sass | V=) o oo 8 Lo
sl Lo S Lads oS ol dinlog 315 (03b) Coenl bl il L )3 (g ie— I8 olSiwd © donlo

3,Skes Sy oy oS ) Pl ) an cusls ok canlio s ¢ Uiy gl oy (8L Slabe ples o¥lss 9.oiw‘ ol o °‘f¢~>‘)“
g1 (golil Sl oiloly (o559 cullad duls S CBlaie 455 s ye Gl 5 il Ul 290 ¢ e

g & g o) ik g5 )| 12 g 5 Canle ar agi b Sl G T Ba0T (ol (B
558 V0 luss a8 waly S5 ass 805559 dye |y s cpl (oylel drely s Iyal Slise g (0)20 4o
Pl 3. S 8 el 09,5 53 g a5 bl gyl Ages Slsis 4 eyed o Allbgly &ygo 4 gl
P38 03 39 R dle S5l 5 3 IS e e g oSl (lghes (Sialon b sl anl>
O+ b 0300 s el 09,5 Sl o o) Sl euilely ity (silgm (i pe8 JSUg STl
a5 g 2ol Jas & o (ogesl 51 < (s 5 3, gm0 ()5eS] homis g (5 LS slo opgeil bt o
5 05> ks o ool alobll 5 a3 2l Gt slo (dge]] bawsi ( ey Cend)slsn cped SSUgn
Sl 5 5k ) o (lol Cuand )3 ol Jom b ag0]) 5 B (s 5 38 50 (5S] St
t. Sbg— old d)l.oi sl Q}o)‘—\ S Getos sl 4l Ldou g 450 G cmisred g b odlatwl 5)lsliwl

b 4B S a3 fo0 ) g8 b (65 ol (pele )3 (615 sine a5 0litsl il
Lsgio L8 5 Jgiolss g L8 52 55 Sl ololy cype5 iy S oo L5 32805 o) s o Bl

(S sojly
09031) b oxlely i (3lgp (2 p08
O Ui ¢ Jgms (95 LS (g

: 3 gee (S pas (FenS] aie ¢ Jyibs
{P=lo0 )0 oyls e Sl o> ¢

b g Jgsld s jLid tolitsl (303 o )3 &5 S g oo G ol gl ell 2t (68 Ao
90k o )l (mn TP 3 5n (Bpae jenST dj g B Gl 5 ) dne i8S (S5 bsgie
D9 385 09 St (93 LIS (wiren

.............................................................................................................................................

66 dozxo 1) ggmm0 Dy g3 3

Ol bl ¢ ollol 3131 oKzl by dlg  b5y9 pole g (S Can )i 09,5 1 Sl
SNFFFFO8A 1 ali

m.ghaderi@iau.ac.ir — m.ghaderi420@yaho0.com : Suig sSIf Cuy


mailto:m.ghaderi@iau.ac.ir
mailto:m.ghaderi@iau.ac.ir

SG559 I3y (s 3ok 2 Solil 5l oilaly oy o Al S 51

dodie
Sl 5 S g A3 dlge (i) 0 g Jlb wlliae g il (gla 8l 4y (213 Slge 5 (58T Sl Lol aiby (Bg)e — (lE ol
05665 la cls ply > anbs job a5 Sl @ 48 canl (cguiae I8 (VAT g,y (600 g (5l5) 315 apm |y (285 sl plusl &
A3 8 51y (a8 395 (o (liats (ag5eid B Sl (sl g olaie (23555 Slajed b (WY Ve gay98) o (oo L5 (25T
e 03,8 ()15 1) BB by g Chladl g (g 53U Sllae I ()l (WWAVe o) 35lo (oo plate (5559
0199 Sy b Jald w2555 ()8 Jl amd BTV WV lSon 5 Tag) Camg) )35 oo il Sl (slajially p (iwsge oS Line
S5y (Bme ilon paseds sl (Sajd Al 5 Jlo 255 035 b olan (559985 ool b S5 ol )3 & cel
Ol 0l o B )] Can (5)9pS S S il S50 Sl iy o )] T Sl g B 5l 15508 1Sl g i
ol 4555 )il L gl el gl b b)) Liggr el S5 SIS (o) bawg WAD o 5 ECG Jlg (slajls
B oy 53 30 SlalaBl S (S5 oS00, 2SI (VY s 5 i 3l o) 587 Sl s 5l i e ] (S
Sp3 e . e8|y (b (ECG) oS el 50 (ECG) 1,550,089 580l oy 31 b - sl (i il 5 o 3,55
s (635 o] olh sl sl gl 5 Lo Aol B3 b b e e ECG (sla Lasls Sujglsily 5 omb solis 109
Sleelor )| spSin caz oV SLbl I o Glsie 4 (85)5 5 (S anel bl plite (13555 <8 )lie (VAP T ygmiganm)
2 B9y il o 9 Sye 1l g Sloer (Salol 3500 el ol 00l Lt Slallas 115 09 (o0 Ao 0)lgan Bgye — (8
P69 I e & e 3L Jleisl 4 lon Sluped & g9d90 cul IS pskar (Ve Vephen 5 12d) 398 o0 e ol
colyl cdl 3 o CB (lps (g0l ju ) g8 BB (Rl L olier i cpl sl 00l Al Coan) 4 09 (o B (Lo
w2y osslgto (38l o 4 blod o 5 Sogigil s gl Callad Sl 2L 43,800 g0 Al 1) SBing 0 0 o0
SlST 5 5103 b T Cogellsie s 9 (B3sg e )3 B (lips S8 Seagigl (b)) (Voo ol am 5 Ogm) 2l (o0 B
oxd wbply UalS' 990 cpl 295 (o0 (B9 4 Al Lpd Sl (hend sla Gl 4 i Uk S L (558 (pped sl ol Sl
(Vo ghen 5 90) 28l (o0 «Spo 4 oo (B o silom Sl ST olr )0 658 5 e ole o &S (Sjd cld S
s Sl bl cwl 5 SUsb jluw Lol (Ll cite 4! 5o 50,0 it ISl llae dud jlows olay g dad cillas
3 Satyy (S8 el 0,8 (gl il (5 50 sl o Ll (ol sl iy Ly el cinsd Jlonns glimg S5 25 05
Gl Sty by SRS lp Spoee oy G plgie 4 g s BB Joo il colin 038 L Jos Jeily ©)90 &

YV VA (Shols dez 5 Jla g (925) 1S (o0 Joe
wpp gl Glpd (S B 53 LS hawgle p g ) Ol jed diis Cutin Sl gy 4 oS ) (WAY) Ho s g )
9 BB Glps s (e R W5 (o cu) Sttie Sl ped A LS BaioS ul @l L By Gl Glye 3 g (e
(WWAY g e (65kai)-295 )15 (dne 1 ol Jg <l 31 (g9 5Lid 59y 0 &5 (Jb 33 3,5 ()0 ) g0 (Bpae (ST dizjo
9509 Calld 4y 6yl dom > Gl (Sl g ()Lt Lo (gilsl 0aiS uSsie Ugame 5 ol gl ()8055)9 )3 B Jlgs @l pss
Solont S e Sl (S0 51855 (ECG)Y (31,550,185 S ST Jls cl L (Ve o ¥ 516 ¥ 7o g o) ol pliie
A s G309 Ul &8 Gy gl (V2 Ve )omg 931,55) 3L olam (3559 Jobo )3 ('SCD ) (SleSL (ol Sy s | o 03k (I8
5 72)5) €85 8 o apse ol 3 (Sbjy (obi)9 (el gl 2 VY o )3 ol Sl 3 alls cualls e b o
L3 jrloze So3gdsily cola azdly 1, Lol b il 03,8 (3l g 03,8 () LS5 09 13 1) ECG s liseo (yedioes (Y- + ¥l
SeIsl 5 Seigdsnsed Sl o Conbd pas o o2 e (Jl LYY e 5 g3l ¥V N iSan o ST)

1Rohit S.Loomba , et al
2 Dr.Luigi Galvani.

3 Majd Alghatrif, joseph lindsay.
4 Simonsin.

5Hu etal.

6 Bairber et al

7 Fagard

8 Korado et al

9 Greiner & arnd.

10 Baggish et al

11 Weiner et al



SG559 I3y (s 3ok 2 Solil 5l oilaly oy o Al S 51

U bwgio b g ok e W ECG & o, K55,59 51 duopd ¥r U0 codlditnl 5y50 (gl dlo yog) g delllan £45 4y ditms 2l 2959
o)y 5 gl sl (KS559 3 (> (YN OhlSen 5 gy 9 YN S 5 yng) it (o (LS ) (a8 WelS
395 (589 s Cullad Sl a5 By (803 0 3905) S81 el I (S g8 i LS g eanl 0 (315 (b o sl Bl Sl UL
sDyg Ay plS Al Cupalad pas aldIS Slalllas ) (ABLS 4 dagi | (Ve e (yg)le g Lmal) D25 (8 (o)l ()lor & o
So LT 8 sl Jlswr ool 4y Gusly (2 3yl Gefod A3l 42l ()85 09 (8 0 Shes 1 1y 5 yiae Sl 0 el 0D a2
93,5 oo 456 e sty 3 Shas I3 stne s sly] ceely zalitul s obboly b5 Callud duls
oARe3 (owlnd (99,
G5 ol )lol dnolesd 2] Slise 5 (025 Ao &g 45 390 (9,8 Dlidos 55 5] L2 U2) 9 Camle 4 a2 b ol s
2l pasas Clesl (g)lel diges laie 4 e pied jd dldboly Ciysw 4 Ll 51,05 10 slaw a8 oy LSS ass )5, o ge |,
SSon Sl cols) £33 (35 0 g (e gh dude )l 0 5l G 9+ 28 )15 085 e g oSl (gt (Sinlon b &S (gl dud>
OS] lorias g o3 )b (sl (9051 1) )3 uges + A5 0313 s (505 09,5 (sl oy o905l Sl olly iy (Slom (2 p0
530 12l Guios slo (ageil bwg (o9 Cd)isilon oyad JSSgp aahdl 53 g el Jas 4y o (iogojl 5 B s g 5,800
5 0 | oy o)lol Cuand 3 ol Jany b (390l 5l B iy g 38 50 (30mST orias 5 (155 )Lt (sla g5 aAlobill
A5 o3l danly te Shg— ol gyl (sl yg0)l 51 Baios ola adly Julow 5 4550 g e ¢ b ookl 3kl Ll sl
b ABS L5, /0 ) 58 I 6,8 ol peles )3 (> sine peam
b w8l

b Fag0jl (BLd Camon 5 (Shg: ) Sy

555kl Bl sl oSbe e
oy VAY/0 (20 o) 43
a/vs AD/OA (p)5 555) 0i
a/a¥ AATAN) (W) oo

B g pdin drogi g &8L 1Y Joua
Ay (53lgn (2 503

3kl Bl oSl o
WY £0/v0 (4833 1> 40p8) 905 Ll by
AATAR! ¥ (4283 53 dyp) (903l s Sy
AAR V10/0A (os o o) o) Sy St 0053 L8
WIS DALCE (4835 )3 40) oge)l g St 95 Hd
NYY vriv (63 > 452) 9o e Jsiold o b
\WY/e¥ OV/0A (48B3 1> 4p5) 905 o Jgimbs (g5 HLid

o (S yudio Ol yudd ol5m0 53 A (65198 o yod dmds S 1 arr g B (o danlgt (903] gl s € Jgus

p df t e b 5:5le o5 e

A W Vel oA b/AY 5 by
ey ¥ YA v/ 5 gt 95 L2
[N A\ =¥/ =\/¥F B gl e jlid
e " ~¥/T \/¥$ 5 Lt 55 jLis
[N i £le0 /00 3,8 gm0 (Sypae S

S5 o g Cony
29209 ) sine Dol B (s Sl liee > Ay (Glsn iyl dly Gl g S G o Gl Ay U gl b
(P=o/) 1=V [o A1 ,S s Sdg0j] B )by ol poss l5me 50 )15 i i8] el Mlg5 oo Ao (5lgm oy ped duds 5 900

1 Wilson et al
2 Plisya & maron



SG559 I3y (s 3ok 2 Solil 5l oilaly oy o Al S 51

gl B gt (155 5Lt Sl lie 53 Sl okibely (g3lsm (00 e Sy 3l an g J5 o o L atdly t g3l @l
B Pt (g3 )i Slaess liem 53 )10 (e ol el Sl (o5 Sl ool (3lgn (o peT dud S g 3,0 3929 (61> (e
2L Slits liee 5 Silgp 203 dude S Sl a5 I o 3 (LS Aty T ppgeil @l (P =4SV = /YA S s 30
O LS Sl (liee 351 (gne Bl Cel Wy o (Slgn Cnyed dude G 3 3929 (61> (dne gl (B gl 5>
Ol 1 S3lsp el e Syl a5 S8 G ol (L5 il £ el @l (P =) =¥/ F)o3S b (gel 8 sl
Olpass liae )0 b dme (alS cel Wlg o (g5lsn o ped s S g 013 dgng (I ime gldy S lawgio o3 HLid iy
lsp 203 dunde Sl dn g S8 o o (L5 Aty U pgeil b (P =e/o) VY038 el B Lawgie g5 )Lt
Ol 23> (e Jli8l sl Sli oo (3l 3 p00 Al S 9 315 3929 ()3 (e gl B 350 (B (ST (e 5
(P=elo ) (t=5-¥)0,8 b G3g05] 83,5500 B pnn y5unS]

OBy Jotaw (16 )Lid SEalS @ poxie (g)le (B)9 Ol el (imen § CStEe (B)yg Ol ped 453D (L adlllas (pl (sla sl
Ollllae 3)8 9o (5 pan ()juSly B (lps (193 5Lad Al e (559 glo Clld SIL dlaly )3.00)5 (o0 Jpuold (93 Lad
s (W) ey cuwpls (WAF) ) eng (b lawgi ad)S s liiss a4 o o oS A8)S e (gMals
et e (YA lSany 15 SIOTAY) sV ) Sy (8() i (et WAR) g (Sl (W)
03905 ()15 y95'de Clidiod lelages o) LI TAN) )y (conslB() )y Somg (S ¢ (VWAY) K0 (liagS oluus(VTAT) ) S
Lo yasmo adlllas ol dg3g ol Lsdl oo gmad ol addllas b a5 33,5 Lo 9 SUi L2l 4 pmie s Sliyyel &S )
JordS (s 2 (25 59 (stoglie (53lg (2 po8 i e Sl gy o (VAN Jol Lo jdasmo ity (o pa8lize pol adlllae L(VYA ]
cotin 15 LDLy g mads Jlolins ials coly glate s culled dam A ol ()Lt5 3l 3f5 50y st 5 SLlsLDL HDL
Oli8l s e job 4 plaie By Colled wtin cuia Gl e MAXYVO isHDL o jblize clyoss cely b5y Colld aton
Sy Jloin] 0l 55 o5l g g5 3485 cli2l (loj (590] 55 (00 55 31 22U Bl oo Slillas gl > oglis.dly
allie )3 a5 gyob annidl s (cla idge)l o 36 Wlg5 o Cams gunad il adllasly sl Lo phaimo adllas a5 LUs |
o ol 339051 lgie 4 I3 se il dusl Lo ydesme @laeyd 45 b 55 sl o odliul 539051 lee 0 oblgng oblgn g 5l pols
SB9r59 (B cwls ) ol 4D (gilgn (o359 SlypeS Sl wyp G(WNY) GhlSeny (ol by o 4l adllas bl
s o Gilel oloo) Cow adlie 05,5 0 (B5y9 ST atan VO ploul oy L adllas (ol s aSaislby (gilspn LS,
ol adlae ol & (LUs 51 (o b Jlasl 4 a5l g Gjge 4 il B (bps el g (Bpae (s
Wi Cuin pols adllae)y &S (5yob 4 AL (o yeT 0)90 Gloj ke I (LBL Mg (oo G gunen Sl adlllas L(ITAY) ) eny
Sl eIt S5 oS pshalan Casl oad odlisl )9 (3007 im0 ) sansld anlllas 3 &S o ol ogeln] Job &y liy
G5l @l 15 0 52558 Gl yed CBlaite (153 5Li8 dgugy 4y o)Ll Al gy (1935l (o859 slb delip Sl gy p 4 &S
S3lgn Sl oxibel (o sl S5 0l (LS Bl )1 (61> (gae S B (Lo (slm sl ololy (pped dude Syl (LS
U (gtoliial (o po3 (2 )3 &5 S g (o0 oSl @l el 2 2) (o) (gme Sl B awgite jLiE 5 Jgtubd (g3 5L
sl (o S (e GBI 3B g (Bpan (ST Auie 9 B 0lpS 5 ) dre LT (S e bawgie L8 sl (9
D92 35 (9 St (5 LIS (ppionen

S5 o

oS Ay Sy Lt 3a5 cul 3)1 (5l (dre 1 B by lam Lo aailely (g yed s S 3l (LS B (b
O 2 &S C8S g (o 305 (nl @l el g 3 o) (e ST g3 awgte JLES  Jgebd (b jLid p (5lsn Lo ouilaly
Gl 2B gre (Bpae (eSl Al a5 BB by gl (dre (I ()3 g bawgie )LiS 5 gl (o )b (gtelital oy yed
D9 g (g St (95 LS (imen 9.l (o0 ()1 (e

OR93 (63,8 sadleiuly

oals el Sl oo Al 3,5 Jgiold (055 )L Gl el i & el Sliy yod oy (LS o 385 ol gl 4 axg b
Sl yod ppiomes - 3, o3lil (raliil Sliy yo3 1 Jgtuols (yo3 5Lt (Il Cu 33,5 (o ey 33,5 Joold (g )LiS )15 (dne
33,5 (S 5y lawgie ()53 L8 > dine (ol sl il oo Al 03)S5 (S5 e Lawgie (55 )L il sl o & ol



SG559 I3y (s 3ok 2 Solil 5l oilaly oy o Al S 51

oy Hlis &S 3uims cpl gl 4 o gr b 2)S ooldtwl teldtwl Gl i 51 (5 y3 yw bawsio o5 L8 ialS cps 30,8 e dlgidd «
a5 b aiS oolatwl toldtwl el pes I yen jlid (glyly 2181 00,8 o dlpiiiiy 13,5 gt jlid ]38l el tolitul ol pos
i led eolatwl eltwl il o jl ag3 8 5,Sloe daups > ot jLid (glyls ol,8l a8 dged Sl lgT o e ol s &
S olbale

oy @BUST Jgol 51 69w
1 JaS5 ainges] ooled Lawsgy alalST asb colis) celap b yols aslllas

Fb o>
A5 el Alie S gy ol ailllas (slacy

OL?.\MMJ’ "9.3 w)w
6B dazo s oles 5,0 g cylla € yes cpes L3 slaoald Julod g wlid gy £6 )08 dee s gl oyl o Sl

&lo oyl
o 0397 gili o yles 4368 0 33yl Alia S g 5] i

References

1. Akbarnejad et al. (2010)> The effect of continuous and intermittent exercises on some cardiovascular risk
factors in young women Chag>Biological and Sports Sciences>Summer 2011>Page 77

2. Amiri et al. (2015)> The effect of 10 weeks of core stability training on static and dynamic balance in women
with multiple sclerosis with emphasis on body type> Urmia Medical Journal, Volume 26, Issue 5, p. 410

3. Andoli, Carpenter, Craigs, Loscaloz. 2002. Sicilian Fundamentals of Internal Medicine. Translators:
Aghazadeh, B. Boroujerdi, Masoud. Edited by Dr. Bahram Ghazi Jahani, Tehran, Iran, Golban Publications.

4. Azizi et al. (2014)> The effect of eight weeks of high-intensity aerobic training on migraine headache indices>
Ofq Danesh>Volume 20>Pair 96>Issue 3>Page 33

5. Bailey, D. M., & Davies, B. (1997). Physiological implications of altitude training for endurance performance
at sea level: a review. British journal of sports medicine, 31(3), 183-190 .

6. Basavarajaiah S, Boraita A, Whyte G, Wilson M, Carby L, Shah A, Sharma S. Ethnic differences in left
ventricular remodelling in highly-trained athletes: relevance to differentiating physiologic left ventricular
hypertrophy from hypertrophic cardiomyopathy. J Am Coll Cardiol 2008;51:2256-2262.

7. Bavardi Moghadam et al. (2017)> Effect of eight weeks of training Aerobics on functional indices and knee
range of motion of active elderly men with knee osteoarthritis > Razi Journal of Medical Sciences > VVolume 24 >
Issue 156 > 2017 > Page 100

8. Behbarati, H., Hadith, Gholami, Zamani, Masoud, Feiz Elahi, ... & Azarbaijani. (2018). Comparison of one
aerobic and anaerobic training session on blood leukocytes in non-athletic women. Quarterly Journal of Sports
Sciences, 9(28), 39-48.

9. Behjati et al. (2017)> The effect of a course of resistance training on blood pressure and nitric oxide in elderly
women>Scientific Research Journal of the Elderly>Volume 13>Issue 1>1397>Page 16

10. Bijeh et al. (2014)> The effect of eight weeks of aerobic exercise on serum levels of apolipoprotein B, A-1 and
lipid profile in overweight women > Physical Education and Sport Sciences Research Institute > Article 3 >
Volume 7 > Issue 28 > Winter 2015 > Page 45

11. Burtscher, J., Strasser, B., Burtscher, M., & Millet, G. P. (2022). The impact of training on the loss of
cardiorespiratory fitness in aging masters endurance athletes. International Journal of Environmental Research and
Public Health, 19(17), 11050.

12. Corrado D, McKenna WJ. Appropriate interpretation ossf the athlete‘s electrocardiogram saves lives as well
as money. Eur Heart J 2007;28:1920-1922.

13. Corrado D, Pelliccia A, Antzelevitch C, Leoni L, Schiavon M, Buja G, Maron BJ, Thiene G, Basso C. ST
segment elevation and sudden death in the athlete. In: Antzelevitch C (ed.), The Brugada Syndrome: from Bench
to Bedside. Oxford: Blackwell Futura; 2005. p.119-129.

14. Daniyar et al. (2014)> The effect of 8 weeks of progressive resistance training on physical and motor status of
children with cerebral palsy and hemiplegia in Ilam province > Quarterly Journal of Modern Rehabilitation >
February 2014 > Volume 9 > Issue 1 > Page 1

15. Etemadi Borujeni et al. (2015)> The effect of 8 weeks of aerobic training and resistance training on fat profile
in patients with To Type 2 Diabetes>Isfahan Medical School>Volume 32>Issue 282>June 2014>Page 524



SG559 I3y (s 3ok 2 Solil 5l oilaly oy o Al S 51

16. Fallahi et al.>Comparison of the effect of selected continuous and intermittent aerobic exercise on heart rate
recovery in patients with coronary artery bypass grafting>Shahid Beheshti University>Volume 3>Issue 2

17. Farrell, P. A., Maksud, M. G., Pollock, M. L., Foster, C., Anholm, J., Hare, J., & Leon, A. S. (1982). A
comparison of plasma cholesterol, triglycerides. and high density lipoprotein-cholesterol in speed skaters,
weightlifters and non-athletes. European Journal of Applied Physiology and Occupational Physiology, 48, 77-82.
18. Fathi et al. (2011)> The effect of 6 weeks of step aerobic training on fitness Cardiovascular, body composition,
flexibility, leg aerobic capacity and quality of life of female students at Isfahan University>Journal of
Ergonomics>Volume 2>Issue 2>Summer 2014

19. Fathi et al. (2015) <Effect of eight weeks of aerobic exercise on resistin levels and cardiorespiratory fitness of
inactive middle-aged women<Journal of the Faculty of Medicine, Mashhad University of Medical
Sciences<Article 2, Volume 58, Issue 9, December and January 2015, page 489

20. Franchini, E., Julio, U. F., Panissa, V. L., Lira, F. S., Gerosa-Neto, J., & Branco, B. H. (2016). High-intensity
intermittent training positively affects aerobic and anaerobic performance in judo athletes independently of
exercise mode. Frontiers in physiology, 7, 268.

21. Gaini et al. (2013)> Comparison of eight weeks of combined and aerobic exercise on functional capacity, body
composition and strength of cardiac patients after coronary artery bypass grafting>Cardiac and Vascular Nursing
Journal>Volume 2, Issue 1, Spring 2013>

22. Ghahremani et al. (2017)> Effect of eight weeks of aerobic training on lipid peroxidation and endothelin-1
levels in inactive elderly women>Gorgan University of Medical Sciences>Volume 18>Issue 3>Year 2017>Page
52

23. Ghasemi et al. (2012)>Effect of aerobic exercise 15 weeks in improving cardiovascular fitness in flight
personnel>Journal of Military Medicine>Volume 14, Issue 4, Winter 2012>Page 282

24. Haghighi et al. (2010)> The effect of eight weeks of aerobic exercise and green tea supplement consumption
on body fat percentage and serum lipid profile of obese and overweight women>Journal of Mashhad Medical
School>Mehrovaban 2013>Volume 56>1ssue 4>Page 211

25. Haghighi et al. (2013) > The effect of eight weeks of aerobic training and moderate doses of green tea
consumption on body composition and lipid profile in overweight and obese women > Journal of the Faculty of
Medicine, University of Sciences Mashhad Medical>Article 2>Volume 58>Issue 7>Mehrovaban 2015>Page 369
26. Hamedi Nia et al. (2013)> The effect of a course of aerobic training and green tea supplementation on serum
leptin levels and insulin resistance in overweight and obese men>Biological and Sports Sciences>Winter 91>Issue
15>Page 23

27. Hosseini, Masoumeh, 2008, The effect of endurance, resistance and combined exercises on the heart structure
of university women, Olympic Quarterly, Year 16. Issue 4, pp. 37-29.

28. Hosseini, Masoumeh. (2008). The effect of endurance, resistance and combined exercises on the heart structure
of university women. Olympic Quarterly, Year 16, No. 4, Pages 29-37.

29. Huo, F. (1999). LIMITS OF STABILITY AND POSTURAL SWAY. A thesis submitted to the School of
Rehabilitation Therapy in conformity with the requirements for the degree of Master of Science Queen's
University Kingston, Ontario, Canada September, 1999

30. Jan Bozorgy Fatemeh, Ghazalian Farshad, Ebrahim Khosrow, Abed Natanzi Hossein, Gholami Mandana. The
effect of one session of physical activity on cardiac vasopressin T and free fatty acids. Razi Journal of Medical
Sciences. 2012; 29 (12): 51-60

31. John,zhanh.(2007).effect of exercise and custom-made or thotics on blood pressure and heart rate variability:
arandomizes controlled pilot studi.journal of chiroparactic medicine,6(5):56-65.

32. Karjalainen J, Kujala UM, Stolt A, Ma'ntysaari M, Viitasalo M, Kainulainen K, Kontula K. Angiotensinogen
gene M235T polymorphism predicts left ventricular hypertrophy in endurance athletes. J Am Coll Cardiol
1999;34:494-499.

33. Khalili et al. (2013)> Effect of 8 weeks of resistance training on leptin and insulin resistance index in obese
girls> 1bn Sina Journal of Clinical Medicine>Volume 20>1ssue 1>Spring 2013>Page 59

34. Khani et al. (2014)> The effect of 8 weeks of core stability training with a Swiss ball on the balance of
adolescent soccer players>Scientific Journal Management>Article 5 Volume 2 Issue 3 Spring 2014>Page 47

35. Langdeau JB, Blier L, Turcotte H, O’Hara G, Boulet LP. Electrocardiographic findings in athletes: the
prevalence of left ventricular hypertrophy and conduction defects. Can J Cardiol 2001;17:655-659.

36. Magalski A, Maron BJ, Main ML, McCoy M, Florez A, Reid KJ, Epps HW, Bates J, Browne JE. Relation of
race to electrocardiographic patterns in elite American football players. J Am Coll Cardiol 2008;51:2250-2255.
37. Majd,A. joseph,L.(2012).A brief review : history to understand fundamentals of electrocardiography.journal
of community hospital internal Medicine perspective ,2:14383.

38. Moghaddisi et al. (2014)> The effect of core stability training on pain, disability and trunk muscle endurance
in women with chronic postpartum low back pain> Journal of Disability Studies> December 2017> p. 7



SG559 I3y (s 3ok 2 Solil 5l oilaly oy o Al S 51

39. Mohammad Reza Asad > The effect of eight weeks of resistance and combined aerobic training on LDL-HDL
cholesterol levels and cardiorespiratory fitness in obese men > Payam Noor University > Article 7, Volume 1,
Issue 3, Winter 2012, Page 57URL.: http://rjms.iums.ac.ir/article-1-7298-fa.html

40. Nabilpour et al. (2017)> Evaluation of the effectiveness of peripheral cardiorespiratory training on body
composition and blood pressure response in individuals with hypertension>Urmia Medical Journal>Volume
29>Issue 3>June 2018>Page 174

41. Naeimi (2002)> The effect of duration and intensity of aerobic exercise on aerobic heart rate in sedentary
young women > Jihad Daneshgahi Scientific Information Center Database > VVolume 7 > Issue 4 > Page 289

42. Niaparest et al. (2016)> Effects of one session of continuous and intermittent aerobic exercise on peripheral
blood pressure in a healthy and sedentary young population>Medicine Rehabilitation>Fall 2016>Volume 5>1ssue
3>Page 95

43. Norouzi, M. (1992). Studying the effect of relaxation methods on the level of anxiety of veterans hospitalized
in hospitals affiliated with the Veterans and Oppressed Foundation. Master's thesis, Tehran, Shahid Beheshti
University of Medical Sciences and Health Services

44, Poderys, J., Buliuolis, A., Poderyté, K., & Sadzevi¢iené, R. (2005). Mobilization of cardiovascular function
during the constant-load and all-out exercise tests. Medicina, 41(12), 1048-1053.

45, Poladi Borj et al. (2015)> Comparison of the effect of different aerobic sports activities on blood pressure
changes in middle-aged women> Razi Journal of Medical Sciences>Article 22>Issue 134>1394>Page 18

46. Ramezani et al. (2017)> Effect of caffeine on blood pressure and inflammatory index in predicting
cardiovascular events in men following exhausting activity>Shaheed University Scientific and Research
Bimonthly>September 2017>Year 24>Issue 130

47. Roberges, Robert A., and Scott. (2005). Fundamentals of Exercise Physiology, translated by Dr. Abbasali
Gaini and Dr. Valiollah Davidi Roshan, VVolume 1, Samt Publishing.

48. Roberges, Robert A.; and Scott O. Roberts, 2005, Fundamentals of Exercise Physiology, translated by Dr.
Abbasali Gaini and Dr. Vali... Davidi Roshan, Volume 1, Samt Publishing.

49. Salehi Khaled, Moradi Fattah. The effect of selenium supplementation on lipid profile and cardiorespiratory
function at rest and following an exercise session in active men. Scientific Journal of Birjand University of Medical
Sciences 2019; 26 (2): 146-137

50. Sarlak, Zahra. Comparison of maximal oxygen consumption in non-athletic adolescent girls with different
maturational status.

51. Seyed Ali Hosseini> The effect of exercise frequency on maximal oxygen consumption> Shahid Beheshti
University> Thesis> Summer 2008

52. Sharifan et al. (2018)> Effect of 8 weeks of aerobic exercise and omega-3 supplementation on pulmonary
function in obese men> Razi Journal of Medical Sciences>1397>Volume 25>Issue 7>Page 27

53. Siah Kohian et al. (2014)> Comparison of the effect of 8 weeks of isotonic exercise with aerobic threshold
intensities (LTP1) and anaerobic threshold (LTP2) on cardiopulmonary parameters in young non-athlete
men>Applied Exercise Physiology Research Letter>September 2017

54. Soltani et al. (2010)> The effect of water aerobic training on cardiovascular risk factors in patients with
multiple sclerosis> Mashhad University> October 2011

55. Tajik et al. (2013) > The effect of eight weeks of aerobic training and weight loss diet on serum follistatin
levels in inactive middle-aged women > Scientific and Research Journal of Shahid Sadoughi University of Medical
Sciences, Yazd > Volume 23 > Issue 5 > Page 411



