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Abstract

Background and Aim: With regular exercise, the heart undergoes structural and functional changes. The
purpose of this study was to evaluate the right ventricular changes by echocardiography in military personnel
participating in endurance or strength training.

Methods: This clinical trial was performed on 40 male military students at a military medical university in
Tehran, Iran in 2018. Echocardiography was performed for all subjects at the baseline and clinical data were
recorded and then the subjects were randomly divided into two groups. For one group endurance training and for
the other group strength training was performed professionally for 10 weeks under the supervision of a sports
coach. Echocardiography was performed for both groups after the end of the training and clinical data were
recorded and changes were evaluated.

Results: Mean age and clinical data at baseline were not significantly different between the two groups. At
the end of the study, after 10 weeks of exercise, a significant increase in RVAD and E/e' was observed in both
endurance or strength groups. The E/e', SWDT and Relative wall thickness showed a significant increase in the
strength group compared to the endurance group. The exercise intervention decreased the RVAS in both groups,
which was significant in endurance group. In SWDT and LV mass index, only significant increase was observed
in endurance group. PAP only increased significantly in the strength group after exercise and was the only index
that was in the abnormal range. In the other measured indices, there was no significant difference between
endurance or strength groups before and after 10 weeks of exercise training.

Conclusion: The findings of the present study showed that both types of strength or endurance exercise have
an impact on the functional status of the military heart, however, the strength exercise is more effective.

Keywords: Strength Exercise, Endurance Exercise, Echocardiography, Military.

*Corresponding author: Maryam Meshkani Farahani, Email: moshkani_farahani@yahoo.com



http://dx.doi.org/10.30491/JMM.22.2.108
http://dx.doi.org/10.30491/JMM.22.2.108

ol cb dlxo

IVAQ 212,58 (¥ o lows (VY 0,93

TVY-YA+ ilxino
10.30491/JMM.22.3.273 ¢

GG pod 43 0SS g ol 3181 > 81,5950 565 dlawgy Sl y ooy Ol gundd  oaw g 42
s Blai ol olojl, 5 S 1 T8 b celliw! o) y9

‘CLLQ a0 4‘&39;.@3 ‘_gbhp MJ‘:’M g 4“):,“&,.6.&« c’“‘u.tl?c‘).‘i uﬁ&aww 0 0

Ol ol Al s (K psle oS3 ooy Sy T lidons 55!
Il ol Al 4o (K pole oKl o 3pg Sigly 8 i Sy

S

ul)...w sy adlllas O,{I JIRE-XTS g oo d))ﬂn& 5 )3l u‘).u.v Ovgtiawd B plaie L) )e Dl ped b HE:REY 9 Ao
Gl (31,590,565 alowgy (5,08 b oldiwl 53y ol ped 50 0aiS 8 i ollas 01,8 canly ylay

Jlo 3 Gl e 5 ollas (S pole olSiily S5 )3 350 (ollas lgoeiily 51,85 ¥e gy pols (b olojl,l5 1 wig,
Syl s 5 b Sl (glaedls g ploil 81,5400, I8 68T ol 8l dads (gl dalllas I LS g Bl ladiged lsasl b ploal VYRS
Cygo & (G5 (ph)yg Sluyed ;503 09)5 sl g (Steliiul ()9 Dl yed 09,5 S sl WD wadi (LS jolas 095 93 )
sboodls g plol (81,5523, 595T 09)5 93 & (sl I3aome iy o b 51 dm oad plosil (B5)9 (2p0 5 o dtin Ve Sde 4y (gla >
W )JL’T 9 ™) [RW) .)l?ul ul).u..x) 9 W w L.S'“Jb

Sl pad dtim Vo 5l e cadlllan (Lol )3 .l I dme glds 09,5 ¥ 3 cadlllan (glunl ;> b (slaodly gy Sl sAEL
Wl S8 L elitel 09,5 ¢ o 3 (E/E)RT & E cuns 9 (RVAD) Jgiwbd 3 cunly plas o5l (o)l gme [ial58l ¢ 5559
S dme il 5,48 09,5 1> (Relative wall thickness) s o)lg> s colbus g (SWTD) ahay (s 0)lg Caolses Efe’
P A LD 0g)S 90 oy hals el el dBlie (RVAS) ot 10 Cusly oy gdaws o0l 50 0l L toliiw] 69,5 4y Cunund
wxe il 38l Coliiol 09,5 40 ki 50 (LV mass IndeX) co sl 035 (WSl g SWDT 3 395 )1y dize LidlS oyl ol 05,5
Ol oglle & gr (el LS g cutly (6)bline ialj3l (3559 5l A (595 09,5 53 Ll (PAP) 92y by )Lid b cud )
an Ve 3l am g 8 (5,08 b eliiwl 09,5 93 j0 oud (605 ojlul slaadls 4l 0 .cd S L8 0 eyl dgdze jd I xe
bl g2y (5 loline BB ob &) Cund 9 (55)9 Sl pod

ol sl LB (o5 Slae Coumdg (g9, (tolitul b (5308 5559 o ped g9 90y o (L ol adllas guls 1 6 S A

Al oo gy 3G )y (5598 la by Jb cpl bl cute 36

ol D181 ¢ (31,550,858 ¢ roliial (13))9 Slis e (538 (55559 Sl o W09l

moshkani_farahani@yah00.com : g Sl cuwy . S8 (580 1 30 1 Jstus 2y 6
WAMNVY wllis (5pdy  AYAAV/YA tdllds bl y



http://dx.doi.org/10.30491/JMM.22.2.108

YO [ ol 31,31 55 31,5535,18 55T alwsgy oy by @y oo

Sgiald 9 Silgine 55l plojer Ll esly (laee
Oliee J1 ey Sdgtonsr (g3 5Li8 Gl cpl & Wgd e
Iy ol (ol (gl 59 )0 Sl (93 LS il
OBl Ol (595 sl biyg 3 g CuiSL il Clay
F) ol pio8 (s (rolinl (slasb))g & s (B 03 (19

boolen oy plie )3 o3t 4 llae Sl (ol
oRlBl cage (Bge g (ol sa) 3Ses cd)l il
Vozmax s;lul 4 51.(YF) 23,5 0 (sjlon cud )b o ol
(ol Sliy po5 ol 392yl b el (3] diury yobo &
— ol 0Sles (St (B 25 e ol GRIP s 3
Db Job o (535 9 Silon (o Ol ped Ao > (i
Ferketich .(¥) ol 50U jluw VO2max Liljel ¢opl 2959 b
Silge Ol yod 4am WV oS e ()05 (59) b9 L ySam g
e 5o 5113 Sik izl sl plol sl
B i a8l LY S5 09,5 9 /4 YO el 69,5 4
OLE (s (2005 31 8 & o (B 0igr g 4l pu Lol
lr oy pgas (ldge gl Ugase (B1,5 92318 o5T.(F) ol
9 Ml B9ye 9 B 93Sdes g o)l ST Lj))
Ol g Seelidgen (obj)l 4 3B HLI 5 (S5 (o5l gl
g steliel O)S559 59y &5 (A3 lallas Bk s (95
SagiV 5x55 5 .Cowl ool Cawds  glite guls As plosl 5,08
8 g elduwl HI55,9 1,8 il o cuwlsus Ben-Sira g
adlas )3 (0) 392 ,08559 8 13l 5l yidin ()b sine &9
sl (sl i3y pbul b ol 8l g9, o] Ken g Pagourelias
b jasls ady 0 g Cabb pud Cwly ol wia S5 laad
Ol)Sen 5 La Gerche adllas ) () cusls (o)l dze yuuss
Ok Iyt (bl el (RIEN el alinal glaj)g
alas 3 (V) 43 Cwsly Gl (29 S GRS 5
60l plogl 5,8 85509 3 g, & o, Kan 5 Rojek
18 bl cunly ey (Jgiald (bl w2 53 )l il
D'Andrea adlles ) picren ) Sen o King aslllas 53 .(A)
Ol Lad ) oytie Gl (535 lagtyyg 2 oles
(A1 +) 2 sl aliitul (slaybiyg 4 s yigelyy

dnolr )3 o) cl 3 gm0 Clllas 4] 4 25
b Sl oy 4yl ailllas el 01 bl ollis
b tolinol g ol yed 5 0diiS 8 ollss 3,31
ol 4313y 3,5 533,868 aliuogy 3,5

W s
olar b ol gg 5l pols adlllas andlae g4
Se WA Jlo 3 &8 sl (55lyg8 9 J S 09,5 (g o

W) I);_>‘ ub{g )-Qw-’ 5 uS""):‘. 391:— oKl
Sl anels g g 3959 Slajlne g (glol anels

J Mil Med March 2020, Volume 22, Issue 3

.

EVRER

5 L 4 Lns cedle ol 5 Lblg 5 el
—odB oKy oy (S o e slrolKiws 5)Sles
Scdl 4 glie dlge g (pjsT Jl Lol aiby (B9
@ il g S wljolge S g Jlb wllie 5 il
SUsb g plate (35)9 Sluyei byl odgs 1) (83 lapla]
@8 B o] oS 0ed e Sl (hemied ol o
BB )5l oy |y (S iz Dl oo jaleste 10555908
o dabige Soieded Sl b (8559 Cliyed 4 gl
95 Sedgtup 3 Slas dge 4 b (Bl Sl ol
B Gl Sl ) oglie o dell o ] (Sdgrld
£ 4 i 5 Shas o b5l 35s 3 BT Jb gl b o
Olee Whhpg Oloj @ g b ()8 L alil (5
35 (a3l i > g «ilyg dgl Slowes Skl
JUid g o ploxl Sualtss yob & &S (0359 sleidled 1 (V)
B 5> WS (oo Iy ol daslle LB so > (Jgts 019>
Ot > b pols )l (6K pus Jgtols jlid oS
e a1 el (iS5l b e a3l > 4 b 355
GBS (loty GRIFE) 2gde o ol Jswbs
@y 03) (pyed B AT 1S g laps e slaclB
Cusl (93,8 )5l (p piote BB (lps Al 0l Lo
(V) 33,5 (o 0dmlie (89 Sledled g5 el S 0 &S

o oy B 4 (58 (13555 Clijed gl s
GBI 5L gk 4 (Spalw pb catSilh <l (Igldlg) s
825 o8> (GGglpjed STy JLid 4 wond > b
039381 (55 o o5 JLi (:0le 5 B iy Sl (5
B olgn g Syl e Lidld &l p sdie
@ gde Jolbs (Seolnd clld oo 4 cons gHomb
(¥) sl 3208 pmittim o8 ol8z0> L L5 ysan

O alae @8 il 3ol I (598 ()9 Sl yes
(S 3Ses ((Saln g Pl oSles dgg )3 ok
Dyl 0 (g C o Ol o Slhe Canlial By pole
o b 535 iayed daby s el ol 4y s ol
S G nye ol vdas pui Sl (598 (oS Aol
Olye il (b ojlul yuis Jold cul )b colpl &850
mslSoen 5 9> o Gl s e SISl
Sophle (699 9 (5)lgw 43 290 .l balasee cilliae (5 &l yuss
el alinal sahjys Sl RaliBl 5 Sy jlee 325k
G 315 S5 on o ol (GSLEI 508 5 B ooy il
el b g il ollas I g gy S il
Cel Juln ggeome 1 & Nod oo b glrps pa ol
IS0or Bormle ol @ g Ngdie (oa)lid Ll
B9y Cwglie Al Cdu g (5)8 Sl b))y el e



il

A5 s dtim Ve e ol (5518 09)5 ) (G ped ol
Jold (glada YO (g pod dunle duw Joli aiin j £ 209 (20
P bl 5368 3w g ol (nyed (35 p)5 e du
YO (i8S S > g 59y 00l b (9,5 )5 4 4dBd 0 anl>
b 0oy olamd] 13,8 3w 4y 4add B g Lol o ped 4y addd
Triceps Calf Raise . Biceps Curlb Joli ;5 Juol @l yoi
Leg Shoulder Press Hamstring Curl Press
dod gly Jgl auds )3 <054 Lateral Pull down Extension
2 ol e s (65 o5l) Repetition Maximum »l 3l
52 0 9 Ak )T S a0y B0 L Sl pgd 5 gl wie
aam )0 (Bl ioli8l oanli8 gy cond b 1SV b cug
Cug 93 3 9 dhd )5 SG 20 P L OB o pilez g pow
oy dibd ) (b iali8l odilid Cyguay s b LSS Y L
b Cog dw 53 g dledn JLST S a0 )p Fo b Gl o ol
b psan dian jd (b ]38l eailid Cygay ad b 1SS Y
Vo b Cugh du 50 g diad H1,S0 S5 o pd Ve b OlS s comd
oS 50y ywle (Bl (51581 0u]58 yguny cnd b ST
90 )0 (o pod Aldlie L e i sl Col il 4dB R 5
pLsl dan (sl (3155235551 Tosome (38 b alizal o9,
A5 JeoSS (2l glaosly Jold e S g 03

alas £oy5 5 B Lollss 331 ales 2 BUST Collas e
oled £y 1 Gl 9 9538 Lael 5 40l Iy (8 ol )
o)) oS ¢, & o] Gl g )b o)y pill sy
sdalao Jpol (oolod o 3ui0 (| Jobo 5> Qliions (pizeon 03
Slodgs Al Sl

Johis bawgs dmodls (69l zan 5l s 122313 5 bo] 3WIUT
Syt 5 S (sl Yo Blixil g (:S0ke olie Loy
09,5 93y 3 Lodld xjg5 2gr Jloy s dogi b A (g S0l
Jits 905 93 5 0903l 3 98 b olitel Sliyyed
93 33 5lke awslis 41y (Independent Sample T-Test)
Paired Sample ) (>g; 490 95 (5 (1905 5l g ali o5 09,5
5 oolitel iy a3 ) sy g b Sk duglie (sl (T-Test
20 55 Gios ol 0 el Sigeil o)l (e o
VA a5eud SPSS 58l 5 5l ool Julos (gl i b5 s
5 ol

=W
09,5 1 (ool Vo pils ond bolas b oles,l8 5o
sl 8 b (508 Ol ped )0 pellas Ve oldisl <l ped
0Ske g Jlo YF B YA saiiS 8 i sellas ol 3l i oL
09,5 0 9 Jlo VIVEVY oliiwl @lyped 09,5 0 (g
oles 5:ke (p>0.05) 55y Jlo Yo/NEVY 5508 Ol ped

OhlKen 5 Sl S/ YYE

o ¥ BOYA w5l 50 0p0 (oollss bgoisly oled Jolis
o3 ol JolS s 523l o adlins & 3935 e 35
5Sorn Sgy pis cady) Slilis ol Sl Sl
wan 3 )L ¥l ) plate (5559 Culled abile cslaise; (6 low:
2 S cqe bl cols, o (as ,d cels Vol e
OllSie o5y o dslllae (glynl s 53 a7 (60181 54y axlllas
A slelen I b g oad Sllae (Sl (Bgje (3
(2l JoSo b g)ls (8 pns a5 (63181 504 addllas dolal 4y 108
G33S S adllas I sl S Gpuan by (ol i p5)
MRV

& aollan (ol (s 5903 pon 1aiged 2 g (6 5 Aiged
g e/ 51 o)l jasls b s axels 93 3 Jgoys SaS
09)5 o sl 5 Ve ol A0 gluebl coys g L A
b9 J adiged OBl Cap ab 2yl (5,05 b tolita)
b o3ltsl zoy5 9 39)9 slojlhme b koo (Bolal (555 eiges

ool D13l olad jl adllas glanl > el g,
(sloosls Joli ) S ipan 15 45,5 (B,55355]
(o el ST 900 (clmosly b JiaSS (il g S8 50
sl ooy g s £ ol 2l cglnodls BMI (59 8
ALl PAP 92y 0L y5 5Las FAC Jgtwbs g Jgtumw
Cuoly olay (gois TAPSE o dw douyd Sopw oicld
Caly lay (Souis A SowsS (65 4wy E cuns RVSM
Relative wall thickness & o)ls> s Culss EfE
Caly ol ojlil LV mass Index co play oy WSl
s s 0581 RVAD szl )3 caly by o5l RVD
RVEF cwly gloy (295 S RVAS Joww o Cusl)
o2 oyled Culbus PWD co lay 2B ojled culbus
LVEDD Jsubs (glgsl 5 e ks o)l g SWTD by
Dol Cawds

wanasS |y aws plul Adlae g axdllae 3,90 89,5 93
Sbai sl Jodo ) 1 (558 b (aliitul 09,5 93 4 313
09)5 93 s 3 wi b Ay oyl Ablie ol .13,5 solatwl
W5 bl

Oryed idn Ve Jald (galitol 09,5 )3 (o ped (sladaliy
YO (pyed dud aw Jold witn p f03550 (oye )
0305 Sy g kol 0y 35 )5 Ao dw Jols (slaid
(sl S > g 59y 03l b (3,5 p)5 sl ddSd Ve s 2
OO Sy & B> Ve g (hgd) ol (nyed 4 4l VO
s abda Yo (ol atan ¥ (gly Lol oy yed 05 03> olaidl
Sl Ao A B Fe 4 B b s sl @Sy eka) (g5len
Ol yed 4y 4B B Y aldds po cdny &y O Aas I g (o B Ly
Iy cd8 lps i b s 3y9u5 01,81 5 3,5 a8l (gjlon
s edB flbys Sle aep A B Sl gprin lacad j

yraa 3‘3}5 Y D)Low{} Y 0,93 uanJubdl?w



YVV/UnUm b|)3| Prl L,’_Ql)fyb)ls;l 4]...»)5.: C,w:])u]mulﬁw 3

b olizl 09,5 95, 55 alslae E/e’ JRVAD ela pico o
aslie RVAS Lo )0 g olyen )b sxe Giglidl b 5,08
il ol (steliiol 09,5 )3 Lol 0add 09,5 93 2 )3 alS” ey
LV mass index 3 PAP SWDT (¢la piiio )3 34yl  ize
dgrolyen (o)1 xe i3l b dblis Cooldinl 09,5 y> ladd

(V=dg)

bl 3l 8) aalllae (gl )3 onds (6,5 o3ll b (glaosl
bl I grme gl okl by (5548 09)5 93 (e 3 o (203
(=Js=) (p>0.05)
039 I3 (sime a3l (o ye i V1) aldlas plol 5l sy
o (Goliol 09,5 )3 )l (dre LS 5 (5)15 09,5 ;> BMI 4
, Relative wall thickness s SWDT E/e’ (sl psio .0

S Gl eldiwl 09,5 4 G (510 Gxe il 5,48 09,5

(ro Pl Vo) (538 L (30 (ollss V) ioliiial 09,5 93 53 (o yod Alilio sl am g S5 (b sloosls duglio V- Jgu

P value 09,5 W i
(5 Y+) 5,8 (5 Y+) ol

< JA¥ vY/oxa/s \ATAEAN A S8 kg o559
- /04 \AYAELYA; VAVAEARIA) S
NN ey P value

i) YY/A£Y/Q AAZAEAVAN b *BMI
-IvY YYAEY/A YY/VEYY S
NARY, ey P value

AN VYIEEY D VY/ALY/S b RVSMcm/sec
<N¥ \WY/EEYIY WEEY/Y K
YRRV ALY P value

Nirs Y/-YE- VY YNENA S8 TAPSEcm
-/¥¥ VAVEia) VA /yy day
ANAS DANA) P value

<IYA VA/AENY YA/OEN S8 RVADcm
YA \A/sENY ya/a£1/0 Kes
R ofee) P value

<Y AVARE AEA S8 RVAScm
+JAY WAEND VV/EEY/A day
08 oA P value

-Ivy \AtzSIN \ASENL; Jss E/e’
ofeey NI FIVaE./FA K
NRY ofee) P value

<IN AAREAVS AN ESVAR S8 PWDcm
A LYS 2RI <[A¥E./Q S
Nin AN, P value

4 AT ERIALN YISAE /YD b LVEDDcm
o[y F/50% /7 FIASE.[E A
-Ivs <Y P value

A RIS SVRYN <[ANEL/NY S8 SWTDcm
ofeey VR =29AN /0% /\Y day
ofey Y P value

-/4 AZARE SRR YIYOE/\Y o RVDcm
.15y YIYOE /Y AARE VAN K
-foy NATA P value

</A YY/SEF/Y YY/VESY P mmhgPAP
AN YSISE¥/S YE/FES/¥ e
ofee¥ N4 P value

-Iv# \RAEATAS FY/NVEY/D Jss FAC

J Mil Med March 2020, Volume 22, Issue 3



OhlKen 5 Sl S / YYA

N YAISEEIY Yo VEYY dxy
A Y P value
NS JEVESOF Syt /.F U Relative wall thickness
ooy JEVEL[D YAEL[ ¥ = cm
Ay I5¥ P value
AL \AIAEARY Ya/r A/ J8 LV mass index
- IvY AENY AIFEVA Any
ey NN P value

*BM= Body mass index, RVSM: right ventricle systolic tissue velocity, TAPSE: Tricuspid annular plane systolic excursion, RVAD: right

ventricle area in diastole, RVAS: right ventricle area in systole, PWD: Posterior wall in diastole, LVEDD: left ventricle end diastole, LVEEDD:
left ventricle end diastole dimension, SWTD: septal wall thickness diastole, RVD: Right ventricle diameter, PAP: pulmonary artery pressure,

FAC: Fractional area change.

5 ©do Sl (hiys b 2B syl padli 5
Fasb AL b B S il B Alde Ll 05 il
oot o ) O & |y s o5 o 9o Sl 35
Cobs il ey ialS 1) osladl oo wa o] g A8
05 slylid (il 4 s () 3lo (o5 il (slao g
(7) 29 (A (Stoliial b (5508 (slagnyed ploxil plSin
A8l 039 (590 @ (pB)yg Sliayed 0ged Canl (Ko (pinen
L5 03L ond ol (gl g Cusliud )3 i ol sl &S
(steliol b (gloglie cy yod 0gud cpl o b puite oyl Coplucs o1
Cobus a8 Wb o Jas! bUs wlg o g canll as )y
4 s 0903l g ) (b g Glao b 4 s slaelgd
Barauna adllae ;5 .ub e i3l 69,5 93 2 13 90jl Liw
9 LrJQJ O b)]%.) Cwlus &S Lloold UL'“) (\Yl) u])&.o.tb 9
ol eglie ciluyed jl g ol A5 oyled Culbus
Iy Slgeed cde Wl )b Jloean pols dadllas L &5 Wb 0
Olosed 1 28 eomtme (geglie Gloyed cunle ;0 b
el Ll gleeyley cubus (iliEl S o seglds
2 (W) oSan o Haykowsky asllias b sl adllas oo ,b
Wby g5 b sdgel o 4 (a8L5 cde Ulas! 4 39y a8ls
P9 e byipe (el w3 g (05 so0ygd (ym Cl il
5 Cuild )b gme ioli8l 69,8 50 s 43 dldlie 5l LVM
b 035l 352 ey 538 Sl 09,5 13 il
Ol 8l alowg 4 b canl (Glay o)lgnd Cunlses 5 il Jols b
ol ()00 adllas )3 (V) Wl oo 3939 4 oy 0y o)l )
cely Ltaglio 5h5500 1 4k e iul3El 4l 005 00l
1y il o) cds V) 4 355 0 LVM 5 caslses j2al8l
Som ol Bl el o Cundly gloglie (1559 Cutle )3 (lgi 0
o Ol 0395 g Cunlus Gl il S e sl ol 4 298 0
el Slgi oo (538 (oS & Cunl 043 pglae (1)) LBloe
dons godge (pl Lol dad (il (glaoyled cuwlis il
sl pudas Jolse g g (558 (s yod (sladoliy plas ol 3]
Sl 0 U oo yed loape Jood pas b Jood 1359

3 )

g Olipyed wan Ve 86 ol b alel
Aowg ol 0,8l couly oy Glis 0 (508 L elitl
09)5 53y E/e’ yobs adllas jo sy 81,5400, 56ST
09,5 1> Lialjl (ol o5 A oanliie (g loline 2alj8) ()9 il s
b (Jg sl adld 2959 55 (5 )bline B g 009y iy (5,48
» ki RVsm .88 )15 oy adgize 10 L sl 292
3929 b (Jy cudly (gbline bl (3559 1 dn (5598 095
2 LV massindex .cul )13 Jloy edgize j3 5L sl
ol &5 s Gl (5538 L gelial (g 1 A 095 9
ORIl 3929 b 4 039 i3 jloline g il (535 09)5 )3 ol
ol (elital 095 > (Jg c8)F JIE Jloy edgizme
g soliiwl sl by (L8 Gldllae b .cuwl 0395 > bxe
D'Andrea adllas ;3 .5l o A8 (g9, (Jolaie il il 5,48
8 gy ohlses 5 King adlas )3 5 o)
Subiyg 4 Cumd ygeley Gbypd LIS ) it Gl
JLay‘ LRPRU RN )bu;.u d.ul)ﬂ » DBU.C LY dg o> (s Le(u
85 518 58

2 oy Gl pod adlie | ae LVEDD 5l adlles o
L ) dne gl 09,5 93 (i g 09)S 93 o
Soglie (slain o diej ) & iy lalllae pSTL Lo
005 sl (3y0 59y 32 45 (GWlas g 0ad plol Ge oligS
pbol Wloaly lis 4 Wil o S Gypo ()08 03)S
G &S o ol B okl slles Juds gy p ()8 sloisped
oS 50 b las g 590 (B 0yis o5lul 5l e li leie
by & olagingy 0 (V) 505 b @ by )b
(VY) olSen o Levinger 4 (V) o,Kan 5 Haykowsky
Sluyed jl gw LVEDD & 0 samlive Cuwl 48,3 pll
ool Lslyon ol (imgfy b oS 3505 (60 Siaglie

o) 0 e D s piegee Wl sy b xe iul38l o ped

yyaa D‘b)& &y D)Low'; JY 0,93 uanJMdeN



YA/ ol 31,31 55 81,5535,18'55T alwsgy oy by &y oo

S 2 Ao
Ol jed g9 93y &S ob L b adlas slaasdl
Cwly ol (63, 8as Cundy (g5 stelil b ()5 ()9
g Cglate l 35U ol 5l iy audl il cute &l W3l I8

el 035 gyt SR Gh1s (535 (sla 459 &S sl

ol golg> g1y (63528 (b OIS
bl ()55 luyed )US )5 (5598 (o559 Sy yed
B2, allas 23 (8> Sl (o9 (o ®

| o

allas 5 &S (o0],8l dan I Ay cpy 3 S1D,8 g JSUES
S R RO N IS WIS IPV RN CR VWS Jge-t
uum [FYSYN) )m,.c; 9 J.».bo 9 )Lo.u Ml&o daoald ‘_5)51 &> c<\J5|
ot 3 (65355b b Allie adgl 5,155 )3 B aiun g de LAzl
2Ly 65 b 45 LS oo pu pal S i g 128U SLAS
2yl 2gg pols adllas jo  adlis
&b
1. Drezner JA, Ackerman MJ, Anderson J, Ashley E,
Asplund CA, Baggish AL, et al. Electrocardiographic
interpretation in athletes: the ‘Seattle criteria’. Br J
Sports Med. 2013;47(3):122-4.
2. Vinereanu D, Florescu N, Sculthorpe N, Tweddel
AC, Stephens MR, Fraser AG. Left ventricular long-
axis diastolic function is augmented in the hearts of
endurance-trained compared with strength-trained
athletes. Clinical Science. 2002;103(3):249-57.
3. Ismail H, McFarlane JR, Nojoumian AH, Dieberg
G, Smart NA. Clinical outcomes and cardiovascular
responses to different exercise training intensities in
patients with heart failure: a systematic review and
meta-analysis. JACC: Heart Failure. 2013;1(6):514-
22.
4. Ferketich AK, Kirby TE, Alway SE.
Cardiovascular and muscular adaptations to
combined endurance and strength training in elderly
women. Acta Physiologica Scandinavica. 1998;164
(3): 259-67.
5. Sagiv M, Ben-Sira D. Weight lifting training and
left wventricular function in adolescent subjects.
Journal of Sports Medicine and Physical Fitness.
2007;47(3):329.
6. Pagourelias ED, Kouidi E, Efthimiadis GK,
Deligiannis A, Geleris P, Vassilikos V. Right atrial
and ventricular adaptations to training in male

Caucasian athletes: an echocardiographic study.
2013; 26(11):1344-52

J Mil Med March 2020, Volume 22, Issue 3

opyed 0 w80 Slhae g ojlul 5 S dls (olasl
(VF) asl Jds aoe Jgua> pie b aondd Jpua> 5> g5 o
e LVM &S i ool lis (1) o)) 9 King s} 5o

Ssan pils aalls b o 1o Sl oglis Cligyes
sioglie (slais ol bl )3 et |y Slesean cde LS sl
oly (Lis (VY) oy e o Haykowsky (jimgs 5> Lol cudls
S wb e Rl eglie Gl yed Sl G Glar 0395 & A
o oAl cde Ulaasl 5 casl La8l5 ol jimeh b
sla 5390l 45 Bsdine ol Kon g Fredrick .col o s3ge5l

Ol dbul sl oy Hlid 1 gyin e ([eN Cyano
(10) diwd Wajls o ol ()l L

a4 Gmod cnl 53 osel Cusd 4y @l 4 a2 g5 L oIS b
Vo) St obigS (508 g (glalil (b)) lipped Ay oo oS
Do ol il cunly glay o (gylidle Sl coge (atan
28 B )55l pesilSe 95 Sl yed w555 ol o Ulassl
Sl 4005 o Do) g4 o 030 (5,48 g elaiwl il yad
Sliaped ) 90k Gl ol Sl gloliitul Sy po3 )3 oS
@ el )lsle ) Bile )b e Rl cle 4 (5,48
4 pol adlbs slacydgize oLl )3 (VAY) e 392
Sl ollls )3 o8 55 o)Ll Gl S8 09)5 3529 pas
23,5 o dlpiiin

7. La Gerche A, Burns AT, Mooney DJ, Inder WJ,
Taylor AJ, Bogaert J, et al. Exercise-induced right
ventricular dysfunction and structural remodelling in
endurance athletes. European heart journal. 2011;
33(8):998-1006.

8. Rojek A, Bialy D, Przewlocka-Kosmala M,
Negrusz-Kawecka M, Mysiak A, Kosmala W.
Biventricular response of the heart to endurance
exercise training in previously untrained subjects.
Echocardiography. 2015;32(5):779-86.

9. King G, Almuntaser I, Murphy RT, La Gerche A,
Mahoney N, Bennet K, Clarke J, et al. Reduced right
ventricular myocardial strain in the elite athlete may
not be a consequence of myocardial damage.“ “Cream
masquerades as skimmed milk”. Echocardiography.
2013;30(8):929-35.

10. D'Andrea A, La Gerche A, Golia E, Teske AJ,
Bossone E, Russo MG, et al. Right heart structural
and  functional remodeling in  athletes.
Echocardiography. 2015;32:511-22.

11. Haykowsky M, Humen D, Teo K, Quinney A,
Souster M, Bell G, et al. Effect of 16 weeks of
resistance training on left ventricular Morphology
and systolic function in healthy men (60 years of age).
Am J Cardiol. 2000; 85(8): 1002-6.

12. Levinger I, Bronks R, Cody DV, Linton I, Davie
A. The effect of resistance training on left ventricular
function and structure of patients with chronic heart
failure. Int J Cardiol. 2005;105(2):159-63.



13. Barauna VG, Rosa KT, Irigoyen MC, DeOliveira
EM. Effects of resistance training on ventricular
function and hypertrophy in a rat model. Clin Med
Res. 2007;5(2):114-120.

14. Williamson JW, Fadel PJ, Mitchell JH. New
insights into central cardiovascular control during
exercise in humans: a central command update.
Experimental physiology. 2006;91(1):51-8.

15. Fredrick CH, Seamus JW, Robert SS, Robert SH,
Roger MG, Thomas FM, et al. Effect of high intensity
Resistance training o untrained older men. Strength,
cardiovascular, and metabolic response. The Journals
of Gerontology Series. 2000;55(7): 336-6

Ohen 5 Sl SIie / YA

16. Levinger I, Shaw CS, Stepto NK, Cassar S,
McAinch AJ, Cheetham C, et al. What doesn't kill
you makes you fitter: a systematic review of high-
intensity interval exercise for patients with
cardiovascular and metabolic diseases. Clinical
Medicine Insights: Cardiology. 2015;9:26230.

17. Michael S, Graham KS, Davis GM. Cardiac
autonomic responses during exercise and post-
exercise recovery using heart rate variability and
systolic time intervals-a review. Frontiers in
physiology. 2017;8:301.

1744 3‘3}5 Y D)Lw.s Y 0,93 uanJubdl?w



