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1. Heart Rate Recovery (HRR)
2. Heart Rate Variability (HRV)



Yv a2 51 g B 0 S hoe g g JoSo B pan G

5! gs"“l-’ as (Jlé Odlace (o > 99, Clroas s ¢ I8 Obye Lialigh 3,le bLs)| B9,
o cdld s ol (I8 Slew Olacl S S mliEl g 8 Sy 29,5

Collad Gal3dl ol 355 n oY gSIS et 5 Suiloans (g i Celled I3l o
5 OISl Lalicnls () wes a5 ) (gdle w5 ogill jsbar Wi oo (Sliow
sials 5 SlaFS) cel ugde a5 Wo S sdalie 953 iesh ,0 (V1AM o SKes
S5 03led Baals bele 1) igdle 5 (V0 F) TolSen 5 9,502 (M) 9500 9> L8
o5 e VIO Brae a5 wdged (oy)l55 (V22 0) "ol Kad 5 amiaSST cplpogdle (V) wis S
5 5 0szanll ) S9dion (st 095 L8 2alS sl oals Clled L olrmn igidle
el aids Yo b oolpen ogdle Sglite slajes Bran ;b cwyp 4 (Vo8 Tl Ko
- B slagel 9 (e3ilad p gl 45 oS plgie g aSlon Glae p (oeglds Wl

OV ol 3l o o pe
330t ool 5 (Seileanlyly 5 (Seiliams Slled 1 gDl JoSe byme 3B 4 g b U
ohialls (sl (#3555 Solled hilas 2alS ps (T edlsl 5 B lyo 6 e lagasls
5 iSn p oeisdle JaSe Gpan b oyn @ Giegn nl 0 T Sosene Gl
Olwells po aaals (2855 odlad Gl ey JUd &gl Cl ap eIk o A8 Glrs 6 S

SR9H N9
Sloy ol L aS Soge;jl cutid) ablite b b aS aib co (00 dddlle S ol iagh
Grae | GBS 505l 5 L gogejl el pac) j55gumgs by, 5 (Wa,S LSH 1) alie aiul
50 arils J1,8 09,5 G 0 o Sogesl c ctgh ik opl 5o el sads plasl (Lgyls b JeSe
90 4 o Sogesl s Al g0 0 g S (5 uSeluil la Soge;l caled L wledlbl Jql dl>
O s oy L8 diedls ciid «jgbaie s (00905 B e | gdly (50 09,5 9 JaSo 09,5
5 aldbgls & oy waily o o)y Cudlad and> g0 Plas alte Jgb o oS JLu VO U

1. Scalbert
2. Girouard
3. Atkinson
4. Kenny



WWAY 5l YV oylod 2959 559992 39 YA

Dy, b b bogejl 5 28,5 plowl JalS jsboay o yeiiie Shoeins Al B (gl 59, gl 5o 0y
iS5 pgleer andr nl 5 o gogejl &b Sledlbl (pizean aiah LT lapygesl 5 Liagh
L‘bu] )‘ 9 J.nb.b; p...m.ib Lo_aj)b 9 J.QSA 05; 9o A ‘5a:>u 9 @QLAA u)ﬁ..cd.u .)bﬂ‘ U”‘ 8 o
5 LS (6ylo0s 05l 4 owile el FA L3 apad culed g ym plowl 5l b ab atlys
B> yipgh 5l Wog 00,5 Bras glaass JoSh 45T 2 g 5l i ole g0 S Hladiges
o2 00l sl Sundsl Bras il (903l 39, b s alulys b bogejl I irizen iad
g eld sl L3 adds Y (o)l (8 sae ) gDl g (WL )9S e e
A 50 5leSL gl alols 555 Ve e byl duds a5 ab sols Lo Joge;l 4 jlweaile )
solizl sl ol sljs0 yo gl slo Lo o lye il 1o a5 sl S3oLLE b ath S
Yo U p)Ssho oY slojen j0 opdsdle VoS )5 50 il oo jlas o Sowaidy 5 SowolisS
Sglite ;500 9,8 45 (69,8 5 cawlin 590 9 0 0 Bpan 5l eolatwl Lo ululy 0,5 Lo
by 6 i g sl Sl eais S (sl BELEI VY 31000 155 i ol sl
3955 9 B i ALEl g Seslusgen Slpis J3S Glp (Slns )5 oy 5 B
Sdeds Lm‘sSos,aﬂ alol s 10,8 ol A Comdg [0 AnBe g0 Ddedy gl il sle e
sl 03,58 4 Colu kS 556 e o b ols,S N s, 1 4k
28,5 el ond Joasd s 093] SSSan b OS5 9, 2 sleenileys (55555 (el
0> oo 15 4B 80 as a1 jluseaile s unl38 Colled al> o Cin j0 la Soge;l 45T IS o
0505 s gl Soge;l S8 8 as 5T 5 wols dnlol g3l aBes Loyl i 4y yaw,
(Fo503] (@llg pas el ) o Sle (03T B Lalpd 0 )F dsloe b hiawi ug
ozl j0 0,0 9 PVC sumlice g <3 Jlos jo P i 8 Lo bualin ST dald cdl
Soaaty Jsb ol il A e jloosiles 9051 bl 5l mr ALolidly At &k 5 by 3l cay
40 fho cod g Sebo p eslS e ey b Gl S5 59y p (el el aiBs &y
@ ciSh yo (B85 90,l5g xSl oKy dlwgas b8 o Ol s Al e cpl o S Ll
el gy Abssar 5o bagogesl (B - (ol 0 Shes oS ol Jlb &gl >
A ey o0l (25555 093] 5 U s Sl 5 (ol Cndg 5o N S8

1. Impedance Cardiography



e a2 51 g B 0 S hoe g g JoSo B pan G

5 98l 0 08 Ol Salnsgen oy 6l o2l by So GBS 00)lS ulal
B 09,58l Sl 5l eolanul b (81,550,157 udlasl (5,9L8 ail oo (glais Olale consg
S 83l gl )3 9 o p 50 a5 K00 098l ez g 485 Gl (95 Ceems 93 3 &S
Slr omlb Auls 9 Vb Gl 3 L (oSl ol gy nl 5 S e Jes S e 18
ool G550 5 ilagel (OVF) 3900 By arn )0 (S Sl Canglie Dl iS5 505l
b ) glas Glube ja3ls) coleSs sloailie a5 aiS o Joo yuxie g CS1giSs dilie g0
P> g Sliw aaie maw b addie cplcwl aw jo IS Cuglie sauaslis (Lulagel 515
o5 ity SIS el e slaailie Al e LI 5 (5 (9 Slyseis ) ol Shals
Blge BLI)| 5o a5 95 w0 J0lpe Ol b &S Sl (95 Gy cdles
Slogasls deulre ln #1550, 5500 zge olpenas adlge g cnl 5l a5 conl S3ap¥
V0 555_co ooliiesl Sy 308 sloJso, 51 ooliziul b o5 Seoliyogan

2 4EES iy Saty RR Lol olaj ofilbn g, Sl odB ol 0 s doline sl
Obye Ol (uizmen (VF) 0l colatwl o3555 Codlad 5l ey alolddl 5 Jd (5,0l 5,90
Aot ($0),9 Cedled Sl ey 43S 90 0 8 Lo Slpss Sl Lk Byge o IS
Pt Sl Culys g gogeil s 530Vl 28l3L o nl Gl Jeds y0 S arslons
By Sleenlly 5 Sloows oBiws wgllae (28 ELL sl S ploy ool Sl e
C85 18 e akBs 90 (loj s gy U Sy 8Lk o o e 42 4z L pglitecny

s alol VYT B ol ol gl oyl 38l 51 eolital b 5 ool okl uloxigay 120
oolisl (+1+0) (5 loline rhaws ;5 (55,55 (slacs e ojlail b 4 )bgs (slygil (y505 51 sslatecysns
o lp Orized b A8 050 Fesin i 93] 5 @S g )loline Djge 0 5 cuiS
285 )18 ookl g0 Shig 9l (905l dmosls Jloy g 595

sanlice a5 sbiylen ool ool Wl ragh sla Soge;l o Shy oSO 5 led JS& o

Ayl L8 L BOYD g Al jo by Joge] wed o

1. Thoracic Fluid Index
2. SPSS 22



WAVl XY o lod ()59 5909238 A&
o293 B Foge3] Gluogas - Jeua
Oyt S e Sl il i
Yo oF b/ $O/A (Ul) o
VYA VOV VI VEA/ Giosiil) o8
vy £0/0 AIV VIV (5555 o9
Yol Y Y/o A (ye 5o 5 5 LS) oo Bog5 als

slol sl oo a1l S5 8 les Joo 0 oyl (o kel Judow g Lidgh 5l edwlcawsas slacols
ol 0o &1l aog S o OS] (g lolins 8,90 30 (eSS s

SB9 R S miie 65l (g0l =Y Jgus

P F Jae gy b e

S a s ‘

JSYSJESY  YAAEDN  YVIYESN YVIEEN e
(ai85/p S5LST i Le)
0 et Sl e ol bys bl
LY A0 YYNRYY VAIY Y)Y VAIY 510 TR T O TR
(isbofas ) Jla &) s
s S5l 5 B s oy e
JEAY CIVOA A-OBEYSIS  YAYNAEVA  VAENAEY. 20T T oS St
(4t o) Jlub iyl
JAQY feeq YoEAD  VeINEAS VVEEY (4ol 0) il il B oy
Ols asls) LB g iy oL

JEVEONYE PTIMEYY VENSEVE  VEYEVA S
Caslift e 1Y) iyl (o35 zas>

conslie) 195 b o Seoelins
DAFY YR VOFAEYAY  YAAEVOAY  YA.mveyy T 0% OwT erReed
ool 4361 n0) (Bg e it

PEOOS 6]4.,.; I (5)“>L34A Sles ®

A (o859 Lelled ) Gy 4880 Ve Gigile JoSo Bpae (Jguz 0 el mli b Gllas
2 01 b Ll sl axslas (g loline Ll Jled plasalls (VO2MaX) dicin 8 pas (y5eaST 5
Ohaiallo ;o Zellad 1 Guy Jlab &gl 2l @y 2S5l 50 (B 90 5l ) el Gyl 23
03,5 i 5yloline B a5 el ()T 5l (S 55 odind (905] il sl o0y jloline Jlad
Olird OeSilee (izeen 2,10 2925 (PR0.023) Ladglo 5 (P=0.036) auly 09,5 L (eigidle Josa

OOFAE-18) ol i JoSo g Ladgyls gl dloje o by Sogejl oM (U3
ool 7y sl pi jo bl B o Sl s opl by el co (VOF/AEY/R) 5 (VOF/VEA/D)



g a2 51 g B 0 S hoe g g JoSo B pan G

45 058 0 odmlive @l slien GRud gl Ll 0391 i (g O B (L5 oS
Srdpmss 2 )l b was (L8550 b I i ai3s Y Ggdle JuSe B pas
wdls Jlad placedlo ;o wad (35,5 Cudlad 5l G JU ddgl oy caS5k jo A8 (Lys
Gl lye powad o5y ol Gl iy dids Yo igdle JuSe GBpae b el
Suglie) 9> by Seslusgen 5 (095 @ Sl (aPLd) G sy Ll (Sl

by oed lolime 55 Jlad plaselles )0 ( By plate

S5 4% g S
oz 5l oy il glooliins 5,Slas 5 S & 35,5 sbadls izl s 08 LUl
i (o859 laaid) ;o A5 gyl 0)ls (K (ondiS 5 (Bype - (8 olius
ol 5l et oS dilead S gliiul 5 Solsin g 993 &3S pbles b awlia)
oy Jolse 5 slasias calisee sla foSo 3l ooliul o sarfy sboes, s &ilu ,s basyglins

AV) ol 0as Jol>
doolliws cpl daz 5l ols 185 65elen 58 SloolKiws Jlosl I (6 b oudaid jo (dgidle
5 LRSS L3l 3 ge i Bl 5 93 ilad 2 igdle VA) Cel (Bgye - (B ol
@uS B s dedle sleods 1S ol nyeidl (V) 09l o (SlanST sl e sl el
3 5 B plps als el Guisdle yas o witen o1 5l (Sl sy 5 et
BpS e Sz 3 oo Glrp 355 5l Gl &S QLSS Gk Sl Jee (ol oeb o

D) 5 oSS 8 sl ws (Soiloos (T35 oy ) ishe sl oDl
5 B olye Rl o)l LL)E Gse g B g )3 Sl b (S cudled g4,0
e Sl Gl g (8 Slocs o> ) (26 a5 (b DMae y0 j2ar By e slooanS S5
5 Slios (g o Sollad Gl e Gy Solleb sl (S Slas L
osilly sty 155 e Sl el s Sollad Gl3H il 5 05 sn ogaYsSSIS 3
Thy &S Sasdly cnl Gk 5l colled g gl (S il hoaw ) uigidle
- S s e Cale gpee Yl Gy Salled sy gz jsbas Lo es¥sSIlS
B3P hesn o Lwhahs ) asl G5 oSles adiay Wl gDl (Bgpe
g Vs l al 05 ol Gl |y e ol Bl S 5 B e3s sl sy 5T
(Vo) ams Giulidl 1) CdB 0o yg, wilgh oo g arils g Jawgy B (g5, cude oLl Jos

Sam aS ol Bl o oedle GyF Sy A cdwler Comsg o coliul Sl gl



WWAY 5l YV oylod 2959 559992 39 Y

b Sy Gl sasmslas ol (nl &5 wmd o0 Rl ) e liad g B Glps cilond
08) 4l o wigdhe bawgs

Wb (o9 Sellad 5l i adds Ve Ggdle JeSo Bpas a5 sls plis mls (nlpegdle
Sl el a4 e JoSe (nl (mizmen W35 didey (Bras (5eS] S5 w2 e
O slaatdly ah Laig)ls 09,5 Ay Cond JoSe BaiiS B pan 098 0 Aiien (Sras (eS|
2 omede oS e Vo B e (V) o)lSe 5 oy Aalllas | Jeol> b o,
(TY) o5an ¢ 1yosaz gloazily b Lol s o ol |, Jleb o250 1o Byas oyenST ,i5Tos
Frae STy GBS Lges p Ggdle JoSe 05 e Fr Bpans IS 36 pas e
Sl o adbiss gumed @iyl§ & )290 g3y 5 Brae OieST SSh (geil o
00is 53 pan 5SS p g ;b poyp lp GBS S gile iS00
Cwglie 35 9 w8 Lys a les als cel igdle oS ol b5l s, oo Slaias Ll sccsl
plsl Joos g ool (Bgpe o (8 olws p lad 2l el Wl oo 9l oo e G5
c2ge peilSe ol b Wilgigo gdle JoSte Vlaal cnl pli sams (A1) (05559 Cudlad
205 Guigdle SBpas il (Brae (ST Sl 2l

czge Wb (o859 Sollad ) e B30 ¥ (gl JoSe SBpan (hagh (nl 3 K3ssm )l
B lye g S8l S s, 8590 gl ARBs g0 o bl BB o ol Sene
% o8 ee byl o)l sloalh (n Sete S (S cdd (5559 Cadlad 5l alalidl
S Glgeds (28559 Sodlad 5l e alB0 Su o) e g lie fiien b aBloe 58554
iR ol sl gogesl Yl e Jedor Lol s o i8S S5 o il b8 by ol
Gl sl G oley o Sebally 5 Selons oliws B 23,5 13 )0 1) (68 oy Sdaghy
Sl (055 5 Sedled alS cge uigdle il o)Lil S ek las bl axsls JLasl s )
by 3Lk e o5 sl JoSo ) cote Sl 51 (S panilSe ol Yiaiml 00,5 oo 8
a2 o Lial3El ) Celad 3l ey 3

oo orl 50 e ol lrs Gl (alh bl i pae Sl @S (nlpegdle
b oolitul R Jolgd (lej (Sle dilone 51 8 0lpo (600 yeis a3 Ld dloe (1
Oigide JoSe 09,5 50 B 0lpd (600 et LS 0 cvalive @l o a5 joblen
ol 5 JoSe nl wollae mls Sl o9 (al 45T Sl (qugane (Al 9Dl 098 4 S
Sge 03> Gl 50 SFESS 5 i Glaiegh 9bse arogi bLI| (nl )3 0g v 09T

=

Ry



Y a2 51 g B 0 S hoe g g JoSo B pan G

B lye (93 ,Lis o)ls pleie (559,40l Ol s SO dagludl o (Bgye - (B slaclas

slacdld LLb ol b oo SRl el YU igidle el 5 oS (el ol )3 B9,s (05 9
b oigdle Rals cnlplo «(VYVF) abbios bad e poigl collad 4 g9l (Bgpe - (B
OA) Seslolron B Ly g (95 5Lid (Bl aled)s 5 (SBS) (!

s i Sllad Sl s Ve e JaSe pae ety Slalllas yiie SN
ozl a2dS Slalllae sloaidly b e (ol 45 9,55 sl (Sl ial B 0l po jo 1) (5 bk
5 o 9 (V00 0) ohlSes 5 (omaiaSSh (V22 1) GhlSen 5 Glilg (Ve 2 V) $Sarn 5 udoly
poe prcime (V232) DU el Slalllas gl b a5 Jbmys tasl o plie (VYAR) ol San
P VI8 b pas e (Vo0 ¥) GliSen 5 (eSSl cibol; aiids ¥O  coigidle b
B slojes b pac pie (V09) olSen 5 (5 (ol il B 0hpd Gl oeisdle
Qopd VB 5 Fo b glaids ¥ cudld G L el spe Ve (gDl 05 e YO B
S5l g B9z 5 Biys Slld e B plys el bl (Bras eSS
(g Selled 4 Glp Gl p Geisdle oS e b Bras b pac e (T400)
Olye 2ol oty Olllls @S 5 Gigdle )15 50 punile 42 4295 b Bl o g
sl )18 saiells 8,98 ;0 a4 by Jogel cpw Ylaim! Lol gy Uails ja0 Sl il I8
593 Orioml & JoSa 390 (e omizmen il )38 3T pue slapusilSe o Fpge |
09,5 (nl 9)90,0 (sam Slalllas ;0 358 0 Sleriny nlply 108 5 ) 55 ] wibioe jlne
2 o9 $)len Sl baaslis (28 Slalllas (nlpggil 003 esliial 5V 598 5l ¢ o
OAYD) aisl oo Soliaws (coad piw

Vo ol bl o 053 ol Sslusgen a5 ol sanlin @l laey GReossw)|
b oS ol a5 el S3oLLE il (g ol pess igde JeSo B pan j g aids
b argi b e Ul gy ety LIS My el ol 45 Bl Bg e plite Cenglie
Lol £358 (395 ol plnyd G2 aojliin Gl Cge ighdle (( Sedlooms (S5yI05k 3l
o ogesl o b g JoSo iy 390 Yiaizl T s a5 3,85 G35 1y 6508 gy ool gl
WS ol S Wilg (B pan je il uls (bl ol e all e

B (5 iy LI Gasly (s loline 3B @i B ¥ ) ey igdle JoSe Brae S3see)
Srd ALl GRS crge (eigdle JoSe a5 0y o] 51 (S mls el gl Ll
2L Geghy nl jo Cd8 dlae (6 pdyplal Giomi sl sdee sl Lyls o (A8
LBl )l Grliil a8 cubls axg Wl 2B S I8 w50 gl 50 55 e Sl



WWAY 5l YV oylod 2959 559992 39 \ad

28l Sl gl @l anejonlye wedie Dol )0 05 gays S Gl carge B8
oS o igdhe JoSo B pas jlam o ¥ g il llil jo &gl 0 (93 ey Sl
Sran | G ol i AL Gl 0T 50 o5 05 N ris (el @l S aidly
o Gl p igdle JaSe asaldl Gl 4 azg booyS 518 1 gl JeSe
saaliunmst, donts 5 wBlS Codly p Babaie Yoto| iy ol oS g iy (Soilion
B Sl (955 IS b igidle a8 el SIGLLE g jlaiilsjgn SIS gy ol 5
Db se b alae 6 piy ALl alS s

sl 5o (5350 AiSis 99,500 oSl ay Dl s 2l ety laiagh mbs b Gllae
Solow 4 M Ghlews oizmen (YATY) 300 3525 (igdle gl (205 b (lojen 9 oo
rlple (VAT s aled (migdle Simly gobaw Sl @l S8l ay Cod 59,5 3950
sralls o3l (sl 1y by e a0 Bl Dt wWisie eisdle JoSe b pas
4> Vb Silex jo gl ool plmil sl Sty s (o St Wl Bl ails ol jenay
53 el S8l sl 1) igle JoSa (iblis 4008 B madgad GO gy cnl 5 09
JoSo (n Mozl 45 sy o0 i) oelCamsds zulis 4 4z g5 b o A0 Gge)l 0 (o859 Selad
3L onkad (oS e gl i) sl slhae Sl gl sg3  Sdlioms 80iiS sy ol b L
dbioe 5L slojes b plagygesl g it lalllas 4

255 (Seilpons 8BS foasd SISTL Guigdle JoSa oS ols (Las gl cnl 4 1allie ply
33 oS cnl Gpae Yool 1 1o ls 25y codlad oz yo anels oLl 5 selhae ol 3G
rlem Sl g oas (8555 Cdled (e o Wl 5 e adsl Sl @y ctS3l ez ge laialls

010 09,5 (pl (o9 Dl ped poanlss g

SOy g $SKiS

B B oot ( She 155 (D555 - (Kb S e Ghlew 5 OLes degeze LG o
|, 5t LS She Sl damme 158 BT Glix sloculas 3 5 o2 dsks S 5 0l5 L oolj]
w20 510!

1. Bosnian



10.

11.

12.

13.

14.

15.

16.

fo a2 51 g B 0 S hoe g g JoSo B pan G

&bw

McDonald K G, Grote S, Shoepe T C. Effect of training mode on post-exercise
heart rate recovery of trained cyclists. Journal of Human Kinetics. 2014; 41(1):
43-9.

Imai K, Sato H, Hori M, Kusuoka H, Ozaki H, Yokoyama H, et al. Vagally
mediated heart rate recovery after exercise is accelerated in athletes but blunted
in patients with chronic heart failure. Journal of the American College of
Cardiology. 1994; 24(6): 1529-35.

Maeder M T, Ammann P, Rickli H, Brunner-La Rocca H P. Impact of the
exercise mode on heart rate recovery after maximal exercise. European Journal
of Applied Physiology. 2009; 105(2): 247-55.

Camm, AlJ., Malik, M., Bigger, J.T., Breithardt, G., Cerutti, S., Cohen, R.J.,
Coumel, P., Fallen, E.L., Kennedy, H.L., Kleiger, R.E. and Lombardi, F. Heart
rate variability standards of measurement, physiological interpretation, and
clinical use. Eur Heart J. 1996; 17: 354-81.

Adel Mazlomi Jn S. Heart rate variability is one of the common indicators in
the evaluation of workload in ergonomics. Iran Occupational Health Journal.
2010; 7(3): 1-3. (In Persian).

Cole C R, Foody J M, Blackstone E H, Lauer M S. Heart rate recovery after
submaximal exercise testing as a predictor of mortality in a cardiovascularly
healthy cohort. Annals of Internal Medicine. 2000; 132(7): 552-5.

Hakola L, Komulainen P, Hassinen M, Savonen K, Litmanen H, Lakka T, et al.
Cardiorespiratory fitness in aging men and women: The DR's EXTRA study.
Scandinavian Journal of Medicine & Science in Sports. 2011; 21(5): 679-87.
Scalbert E, Guardiola-Lemaitre B, Delagrange P. Melatonin and regulation of
the cardiovascular system. Therapie. 1997; 53(5): 459-65.

Murray M T. Encyclopedia of nutritional supplements. Prima Pub; 1996. 45-
167.

Eléne Girouard H, Denault C, Chulak C, De Champlain J. Treatment by N-
acetylcysteine and melatonin increases cardiac baroreflex and improves
antioxidant reserve. American Journal of Hypertension. 2004; 17(10): 947-54.
Atkinson G, Drust B, Reilly T, Waterhouse J. The relevance of melatonin to
sports medicine and science. Sports Medicine. 2003; 33(11): 809-31.

Kenny J. The dose- response effects of melatonin ingestion on sustained
exercise, thermoregulation and associated neurobehavioral assessments.
Proquest Document. 2006: (3):323-9.

Reiter, Russel J, Robinson, Jo. Melatonin: Your body's natural wonder drug.
Bantam. 1995.

Oberg P A T T, Tamura T. Biomedical transducers and instruments. CRC
Press; 1997. 200-324

Grady G O J P H. Handbook of phase I/11 clinical drug trials. CRC Press; 1997.
23-45.

Alireza Zali N E. Heart rate variability. Beheshti University of Medical Journal.
1391; 36(3): 163-6. (In Persian).



WWAY 5l YV oylod 2959 559992 39 A4

17.

18.

19.

20.

21,

22,

23.

24,

25,

26.

27.

28.

29.

Moan R J. Food doping and sports performance. Tehran: Iran Olympic
Committee Publications; 1380. 28-187. (In Persian).

Vazan R, Styk J, Béder I, Pancza D. Effect of melatonin on the isolated heart in
the standard perfusion conditions and in the conditions of calcium paradox. Gen
Physiol Biophys. 2003; 22: 41-50.

Escames G, Ozturk G, Bafio-Otalora B, Pozo M J, Madrid J A, Reiter R J, et al.
Exercise and melatonin in humans: Reciprocal benefits. Journal of Pineal
Research. 2012; 52(1): 1-11.

Bosnian H, Dormehl I, Hugo N, Redelinghuys I, Theron J. The effect of
intravenous administration of melatonin on cardiovascular parameters of the
baboon (Papio ursinus). Journal of Pineal Research. 1991; 11(3-4): 179-81.
Siof Jahromi M, Chobine S, Rahimi M. The effect of melatonin on
cardiovascular indices during exercise. Military Medical Journal of the Islamic
Republic of Iran. 2011; 1: 6-11. (In Persian).

Chiodera P, Volpi R, Capretti L, Giuliani N, Maffei M, Coiro V. Effect of
melatonin on arginine vasopressin secretion stimulated by physical exercise or
angiotensin 11 in normal men. Neuropeptides. 1998; 32(2): 125-9.

Millar-Craig M, Bishop C, Raftery E. Circadian variation of blood-pressure.
The Lancet. 1978; 311(8068): 795-7.

Turton M, Deegan T. Circadian variations of plasma catecholamine, cortisol
and immunoreactive insulin concentrations in supine subjects. Clinica Chimica
Acta. 1974; 55(3): 389-97.

Nishiyama K, Yasue H, Moriyama Y, Tsunoda R, Ogawa H, Yoshimura M, et
al. Acute effects of melatonin administration on cardiovascular autonomic
regulation in healthy men. American Heart Journal. 2001; 141(5): 13A-17A.
Behar S, Halabi M, Reicher-Reiss H, Zion M, Kaplinsky E, Mandelzweig L, et
al. Circadian variation and possible external triggers of onset of myocardial
infarction. The American Journal of Medicine. 1993; 94(4): 395-400.

Gallerani M, Manfredini R, Ricci L, Cocurullo A, Goldoni C, Bigoni M, et al.
Chronobiological aspects of acute cerebrovascular diseases. Acta Neurologica
Scandinavica. 1993; 87(6): 482-7.

Brugger P, Marktl W, Herold M. Impaired nocturnal secretion of melatonin in
coronary heart disease. The Lancet. 1995; 345(8962): 1408.

Sakotnik A, Liebman P, Stoschitzky K, Lercher P, Schauenstein K, Klein W, et
al. Decreased melatonin synthesis in patients with coronary artery disease.
European Heart Journal. 1999; 20(18): 1314-7.



a2 51 g B 0 S hoe g g JoSo B pan G

® €Ly

KJ&SA Srae @6 Loy Olgel oliraese (Sl w\
Ol o sl s ol Gl e BB s Sles 5 gdle
YO_EA (Y)Y ATy e (239 S99
S 10.22089/SPJ.2017.3466.1473 : Jlums bl

KNaghibi S, Maleki M, J, Ostovan Z. The Effect of Melatonin\
Supplementation on Cardiac Function After Exhaustive
Exercise in Elderly. Sport Physiology. Spring 2018; 10(37):
35-48. (In Persian). DOI: 10.22089/SPJ.2017.3466.1473

- J




Sport Physiology, No 37, 2018 8

The Effect of Melatonin Supplementation on Cardiac
Function After Exhaustive Exercise in Elderly

S. Naghibit, M. J. Maleki?, Z. Ostovan®

1. Assistant Professor of Sport Physiology, Payame Noor University (PNU),
Tehran, Iran”™

2. Heart and Thorax Surgeon, Physical Medicine Specialist

3. M.Sc. in Sport Sciences, Sport Sciences Research Institute

Received: 2016/12/18 Accepted: 2017/01/22

Abstract

This study examined the effects of melatonin supplementation on cardiac function
after exhaustive exercise in the active elderly. The sample consisted of 8 active
elderly between the ages of 50 and 65 years (mean age of 65.8+5.9 years, height
of 168.1+7.2 cm, and weight of 74.7+8.7 kg) who had at least two exercise session
at week. The research had executed by crossover, double-blinded, placebo and
supplement plan. After explanation, subjects signed consent form; and changes in
heart rate, contraction of cardiovascular and hemodynamic rest period before
exercise and during active recovery after exercise were measured by
electrocardiography and cardio screen devices. Data analysis was performed by
two-way ANOVA with repeated measurements and Bonferroni post hoc test. The
results showed that melatonin supplements significantly improved heart rate
recovery after exercise, also had no significant improvement in oxygen
consumption. The supplement had no effect on resting heart rate and vascular
resistance to blood. According to the results, melatonin had a moderating
influence on sympathetic system, and it is a beneficial effect in elderly people
during sports activities. Therefore, more research is needed to draw firm
conclusions and test higher doses.
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