090 OS2l gsl%‘.}aﬁw)ﬁé}a&d}yr';f‘»ﬁw Iy
S LiSCus QB3 50 Al g Aty Cdlad 31 (55915

"l e Jgmie a e o SIS bl sl 5 sy olgad algll

b 3 o

;}is_- C‘S).b C_A.w‘ k_s';’-‘JL.ﬂ‘ C)h_»)lj‘ﬂb mjyllﬁ U‘_}:" 093 J‘J.}A{C_gﬂ‘ J}J})‘w‘x‘v\g_b &‘A’- 092 ‘6)}&1) )92 :4.0.'\5»
Sl 3 b Oyl 5 0L 5 Ol o 4 Kl or (5509 Slad 1 oy 0T (o aas L Sl oslizl L 655155 0593 55 (b e 058 2l sy
J.:LSBJ.AA QM‘;{‘J’J:SU w}jﬁ\:—&j’ﬁd-\h wu‘wﬁf&f&a{&ﬁs MLJJ 6,-\;]9);6.,\56& @Lﬂ)bu.l:’u
AL o Sl O 53 e g i SIS g (503555 0585 05| b sl e L

S VPANEDP 15 cp B ASTNIEDIY 055 el VIE VD o ke by i Cond LSy 03V ctalllan ol ploil (12 25 5595 § 3190
25 Wddn (6,8 Gsad Sppo 4 4iE> 3 0 5HS 2 o FVEEV/E G me 0581 Se g IVE NN G035 asls oo
GAS ) S ‘_;Lajlf e o&aus B! Lg)}lgw 0595 0581 lsy sla esla la esls o9l o Slp s Obsl s
35 o3l P=o/v v (g)ls sne e Paired t o 5057 51 s o3ls Julo 5 4 25 5 A& 03lizal (ANALYZER

ol

k4

O3S s 65985 Obey i 9 (P =2/040) 05871 (655855 Oley ol 55 et gy didey Cdlad 51 Ly tlABL

Al odalin (g ls gma Sglis (P =2/0vy)

5 wls 65 b8 6585, Olej sl 5 5 O3S gl s VL (Brae 058 ST S gl G355 1S Ao
Wl 5 e OUT 53 gl o 4 85

gy ity Sl e 05T S M (6551 5 0593 05T b s HO 519 ST

FYFYYc00) Ve Y il 5 e sle s i St Uiy OB 90 diwgw diiay Sudlad 51 s (55910 5 0598 O ju !

VRO Y 1 by 256 VFRINYIYS il 58 b

(J 95 aM}) Ol ol i Lj\ﬁalii\}\:c&ij)j Hﬁb}wﬁdﬁsdﬁbﬁ

Email: Elham.shahabpoor@yahoo.com
Ol =0l g5 e n sl oKiils ¢ (5,5 b g Sl bskl -
Ol O Ol ol ¢ )y owlid T Ll plis )8 - ¥

Ol el el g8 o305 ¢ o355 ple 5 o Cop A5 it IS Y

AT 399 56 § 31850 /¥ 0 ke 1+ Jluf Shilgh poke 38 LiBg% fr-



Oy 9 591 Sloesd o]l

w2 (Byan (jewS) pS1as 56 oy

P& Cwl adls ieST Gas wSle Cwl Cuenl
s ep P ol Sles o elge K03 1S
Load Jate o3msS] o> 4 3] pas Sl 290
b (eMas) e sl il dsg 4 o 8Ly 5 05>
L oS 398 (o 3] el 0 9 b (589 b
@ b glyo Sl 4 (Brae es] e co
SIF) 258 (o dwle ohy Cllld Sl Pl
American  Heart ) Kyl  <l8 ool ()
Iy oSt ol K0 (Wee I an 4 (Association
e V010 ST kS b o Wllo sl gl
A e Vel VL 03,8 ped (LS55 sl g 3
ook @l p Jlal gygpe b YAND) WS lgie
S )5 patiie ) OieST ol 4 by sl
ol plxl (83559 g9y dive; (nl 2 (Sl Clides
BB bps obs o) Ken o Stupnicki L(YY-V4)cwl
Ve 3 1y (BPOC) 5559 5l g (Byae (38T 9 (HR)
CA Ve Do At (559 ) o 459 g 45290
203)S adllas Sy Ex 59y NS sl YE 5 VA
Sl B i 0)93 Sy > (Bras ieST 9 B Glys
Sl GieST g0y ploj caad A5 S ()9 5l o
OST GpslSsy ploj el D dle yuile 93 o
cudly daily (5559 oloj eyl b e yob dy (e
2 6988 oloj caual &5 Bk s cpl 4 )] Siimg s
S8 sl Olej caal dxpp sl SaoS )55
ol &5 a8l oo BT 5 @ 38 0 6yl Bl 5
9 VL Bgpe B (Sl iy 8550 ) s
(VF) 205 olyo ) om0 (6591805 st (53l (Solel
P Bpas S| Olyuss (Vo4) o) Ken 4 Stevens
|yt (oS B 5559 0903l S5 42 (65918 sl
Solew ©AS glo Jadls 5 (3 Sas Cud)b b bls)l
W A oje gla (Slow & Mo sl g 55
dindiy Ghy9 09o5) Jgb 0 e Bpae (ST 0,8 adlllas
Oms e gy eygd gl adds Ve Jeb

dodlo

Sl G559 5 g 2l 2l 0)93 x50 0)9
(1) ol bl gobas 5 5L ] o pudsilio 5
Piyg (M Bgie Cle a5l 3590 (1 (5yelse, Pl
& G (Sl o il (gl daxMe LB e o
Slr sy 09> 2 Gl jle 5 Cose Sl
g Sl ygre Ghhyg J Ol b 4 o (b Sl
S 5 sile 9 Coge glaslyg, I 8L i
OFeS1 by (VF) ol (259 plin 4 o plox]
O5aS] Byas jd yusd yliee (0Xygen kinetic) 3 pas
038 cinogi |y o1 3l me 6391505 b U239 Job 5> (Voo)
o)Ll 8l (38T C8Ly> g (b 0> (9 > Sl
55l el o33l gl le; LialS cplply () )l
slo olusd Uly Gl 4 (bj)g e haw b 05
loolaiwl b g cdlyys (gly SMae oK 5 (andis — 8
pile adllas cuonl g Cpgps (F) 3 4SS 5]
ly we d)lge Sl (Brae oSt Dby (R sd sl
oSt ale Jlelse g ASl (o (Bipy Oliye BT
2 Erae o5eS| Gl ce e 9 (Voo peak) 29l (S pae
2 AF) el 9o ol VL 3 Sl b led 4 Jlas
Comd & g L LS55 0 gy bl e
OSt by & Jo 3 (VA) cwl oy 2V
Slodl (8) ol ohan 3B b B hlen 5 65lSey
b by cllbs 81 & casl o] Sl 290 iy
Pl Ohlew (595 32 S 3l e 091y G3eST 2lisy
(V) Canl onss
es cd )b (h5)9 )3 5 9 0peje) sla b
Lol 98 (s (Byao (5SSl dlog 4 ol (o
ety b b ) Ly 3,8 Sy WS oS el ol nte
Db odlal (gam clld (ly g odewy (6yelSs) A ye 4
@ Gl (S5 CulsS wre oS (g Jole CubB ()
byl 4 pliws iy sl QST b U
hl> (o85y9 9 b alisie sly Cusbge 53 331 (2354

Y

AT 59 sd 9 8180 /1 03led [+ Jlol Lioeilgs pale 10 S8g%



OliSe2 5 592 Sleed !

e 2 (Byan (gemS) 51 56 o

2 osisS J)w LSLQ u;.)yo)] slasws u»l.wl 2 ‘Lfb?‘ﬂ
Osxed YV V) w485 e (LS sl gk
5 o9 xS Sy s 4 Gogefl it Sl ) ealil
ik 3 5k 090 sl ol Sl edlital Hlwy anje
O3k Rex (gl g 35T Cpl odgdone I gyl Lol
F iy Sh Sy pbil pshaie 4 g b ges
(g 0,8 célw) (Venus 5. 5) oy oS 5 5JUT olwd
Bl Cood & u.;.)yo)'i Se5elg5ed CleMbl b ool
FYEXVEYXATED olal & IS Clasuin b oSl oSiwd
o3 o L p S5 ¥ Loy (5 5 (WHDXH) siadee
e Jlo A LY e s edgaote @By S (645
LgJB 0390 ¢ Hf,l.f Y- LﬁJ‘ ). )lDu @)5 039450
3)Slas jlxe (olod 0dgae cyie gl Yoo JIVV e
e Cogby edgaore WS lw as Feo JIY.
S S i oSt b e VD JI Y Sles
(e <k (P=o bl?‘o (g 0395 LS):S o)’L\.S‘ b8
o35 ald (ot Ol S o U5 0jg i g 038
(el Sl g o Sl (Slana g (G
@2 Ol (2lis] (2 v (ol 4 S 593 Cus
ol Opopen 8L (o [ 1y g3 Jlid g A8 ey )
039 5 2> 05 JyS slp Glaal s 4 6 oKt
(soges Slasuin Joli b 5dg0)l slo (Shg cowl b
aoliiwy Goyb Ul 4l cols, g cedle cunsg
ady , hid b Sdgeil i gyl xer adle Bhxe
oS = 8 gylawy 465 W8l 5 wsh el JliSiu
algd b 5dge3l 5l 9wl b 6eSoun 9050 5
OB o8y colld 5 gn > Ghagg 0jed (b &5 A
pbol 5l Gua bl duds S WSS S b b
A ool b i el ol sl e g Ltk
ook ol sl 92905l (K5l 5 (Susd Slaseis

I W R R PRSI

By x5 ol 4 ol Stingy Ad (655 o3l Vospeak
Vozpeak 5y sob 42 JyiS 09,5 b duslis )3 olilew
s & sl el ST pbg 9 S)B 6P oS
“iie byl phlew cpl )3 9 g s ol 53 ()l>sna
03 )9y bl (Bpae (5eST 9 Vorpeak om 551
Slyan juS 55l 5 5 68 ilsp (Sobl L &S 0
9 Jozs B (Ye+A) ,Ken 5 Hareld (YY) cuib
B 2ol ghlew 03t by 2l (Brae (5es]
OieST olbg db lis b asl 6o adlles (yeje
Ol o Sl 30 4y oy 09,5 )3 b9 ST 5 (6y5lS0,
sl 5l 5 Gl Ohlen OS] b e (e
5 O B St s 2 BT e (Sdplie
Ol 92 ST 195 53 Cadgaze I (8L ()9,
o |y 5amST Jigo5 hlew cpl 3 (G <l 4l
p3ele & bl 51L(VF) aisy o 3900 (Bpae (5S4
69l 0y93 (Brae Sl b (Sjdni sl
Sl byl logad (ujed layes 5l b
ool 3o 9 30 09 (yzals W 304y (oo 536 (VO2pear)
P 69 093 OieS! b b adld S
P Gble S8 nly o dlise (3559 cla JSgy
Sl Slislas Jad (loj 3 039 & (aped asly ()b
Obler 2 1y gl clo a5 555 5 oleye
Oped il 4ndh eje (i 2lo)b b ol Logas
2 GBrae OS] jShe Jl pol Sledie Jiagh el
Callsd G 9y 0y93 GieST by lapasle
033 )8 () 3y90 CamlliSiuny (U5 )3 |y gy dinden
ol
LS9, 9 dlge
05 JWSa US3L Al (imgd cpl ()lel amel>
LAY VS B PO R P | R G KV SO VA PV S gV
Adly 8 b jedS K diwd K p0 &S il ek
@ iy amdy opl p cdld o g dble elel
S pl &5 wad Cbasl e yiwd (0 5 diedin Ojew

AT 59 ,h 8 8180 /1 o3l [+ Jlof oeilgs pale 38 b3

fYY



1) 9 591 Sl ]!

w2 (Byan (jewS) pS1as 56 oy

£y ‘;é}n}T s Dlasia (1) Joo

Al Plas Sl Bl el § nSile  (S3905T MR edd (5 uF 03I Sl asli

Y¥ \Q Y\EV/OYY

VA V& \FA/NEO/FVA
7O/A OV Zo/NVFEO/VYS
YY/V. Wil AAVAARESAVAAR

A Yv/a. FA/FEYEY/F oy

(L) o385
(e ) 8
((ijl:f) )3

BMD oy 055 asls

Vo2 peak (ml/kg/min)

el Gty clsd Jgb 3 o3k g W58 b 5 b (oS
o313 b0 JSTg o age3l adgl lobidl sl 1 ey
SSon ol bl 387 (e L2l 1y bS)le o)
F ey b )5l g9y 4dBd ¥ ke Il b 53]
s P P i & gho Gud b cele ) yieglS
KBy S§ yoey0,S )5 andd ¥ cubdS g
2l U s (o 8Ll (5l ey 4y sl yiaglhS
3 ool g8 el a4 B Sdgesl Son &S
pas g Mas 3 el 4 hlod pas 5 (Sid Ojgo
S (08 ojlul ol b (o glad o Sdgej] ol
Job plas ;3 39 A=V Cel o oo (Spae eS|
2 S 135 Slyuw 4 by ye GleMbl ks <y
325 ST (65 (V0o) Sypae eS| Jols 4B ¥ ya
oS o5 s VE (gladdd ay905 (VC02) ods W)y
& sluges Jolee VE/VO; (5SSt 43905 Jolee RER
4(Ozpulse) (Sl a5 9 VE/VCO, (p)S aus]
A (0 Gl [l O)ge0
Jol ands alie adgl clolidl ploul L opgd duds
238 o Il ) gy dindy clld JSSgp b (Soge]]
OI055le (g9 4dBd £ e 4 ll STgy cpl (bl p
pyS aely o dgesl intin B Jbyps dop FO L

Voo w b did ¥ Gl 4 e 0 Tl 1y )8

Aol b 6Bls awls ¥ 1l o b ggesl 51 SO
2 &8ly (Biyg pole 9 (S oy oSulinghy 4 Cel TA
445 6)lg yie b 35 65 ojlul 58 Ao (05 e
o A celw O o fli».m 30 dg1 645w )lx.)
ol (gl g 1o (090]] 13,5 dlme ST pg
o> g9y (4 S5 9 Joeme Goily b iy S
A 090 olwd MBS 1B G S5 oaiS b))
5l Slasine jl (g5l joS 30 olSiwd Dy 0)S jouiS i lu
awbo [y BMI g (02 (9% 09 sz 203y abon
X o)} Jged 3l odlitel b B oLy Sl 58 e
» hid b S ol ol el Cans al YA = (+/V
26y plosl agl yg0j
Sopp 35 1l (Vorpea) (Byae i) Sl (s
Olpd o 9 121 ) (S S (63 o 0503l )
sokaie 4y (WM cilw) POLAR paases 3 peS g giw
o pegate Swle g M (o dly B by o
Sl o oSy 4 byye it sl )l
sl w9 olad 9, (oWl céls) ZAN 600 i
clajB L oliwd g0l ST 5l i w35 e cual
s ond ablid gail 5 b lisale o o 5kl
03151 b 0,18 Laome (slod g Cagboy b iollas g qoals's

fry

AT 59 sd 9 8180 /1 03led [+ Jlol Lioeilgs pale 10 S8g%



Oy 9 92 Sled olo]!

e 2 (Byan (gemS] g1 56 o

L g g yes ol VO CuddS Sl (285 (0 518 2l 3590
L 65 dg0 pow dulse polio  Sian pjed dwds V5
P9 dulx ailie MolS’ dgy il culld SS9y (sl 2]
épds bl (65 dged

oSy 93 50 xS cpl j edly w4 oo
N ey i > dpdy Oyge (blitl g (eos
5 00litl 35kl Glyl g Sola plis oo yasld
o> 09 Jloy «Slg — gl 09‘)’1 5l odlatwl b pioeds
sl 56 bl Jlol (25 )3 .85 )15 sy 350
o pite (Sl o Aullio 5 30 (slo 40y (90
Qe T 905l 5l Atwgn dindin B5y9 JSTep ) Al
asxs SPSS 158l 55 alawg 4 (o )lel Sldos s o3l
£33 Gpopen (dpdy pbsl o405y e e )3 WY
5 03t L Joge3 sy (sl VooV ST 1330

adly

g o o3l (35 Jloy Sile Shygmgymls (0] b
il g 4328 el Sl )] slo ol 51l
yiio 3,5kl Lol g Sl @l s A5 odlazul (gLl
Joier 5> Ay disdin (o359 SS9 93 0 Glegh sl
ol 035 1)) 43 0yl

3590 S piio (SASTy 9 63 w0 il F Sl (2 (V) S
(N=7)diwgn dinis Sodled 50 (ws g

Al clld did Il B
(09031 ) (09057 )
YA/F VY & /FYA min) =l S ob;
WE$
+ F/YV0 ¥/ Vospeak 5 ee 0581 Sl
FY/e oy FA/4VY (ml/ kg/min)
Y/ ¥ + V910 Oypulse o35S a5 S
YY/Y0) YY/A N (ml/kg /beat)peak
+1V/¥YY +\F/OVF 051 6555 Ol ) Canas
OA/FYY #0/0V (S)1/2t Rec Vo, 5 ,as

$4/F1F 4/VF4 +10/A0Y OS5 608, Ol Caas

VE/OVY (S) 1/2t Rec O,pulse

AIE iy oely (b)S)le g9y el > el
ol Ghisg x2S e e CB gl Gl
gl JUb (6)5l) 4id> ¥ (bl 1 ey 9d S sl
2 390 (oo L2l ) (V0) 5 9 SIb ostld JSS
g 039 yho luul > (bl el (JSan cnl el
Ohgd & Eopd Sl )3 JiaghS 0.0 Gy b b (S3905]
Ll b3l cud 4 o> ¥ Jol 4By > S o
Cod 4 doyd ) AdBd a0 ww 4 pod Aldd | g A
Slely 35 4 ey b s inl3al 05 8Ll oS g
2 e B 53903l o)Ll 1 s 3,8 iy adl b 5dge)l
e (6350 0)90 g alad culled clad Aol LUy pac
US| yiSTas yoolie il oo el adds Ve Gae a4y Jud
U 5 (4555 2 1S5k 4 ) ) Vo ek
olye @ (452 5 4 () Oopulse peak (jjust jas
wbsr (V) 5 bl ol 43 Ve :Ske
oloy ki o asls Sl el L 5)s0, o5eS]
299 31 (456 uws ) Gl (loj oo & (508 (695
Vor ) bpae 5| jSlis ol o] 13 45 59l
e 5 () Wb (o (Rl JSlie bai 4 (peak
Sl Gloj e oS ST pa5 9l (o)
A1 ao palie ol 3 &S (6)9lS55 0y90 5l (456 e )
oaals o)lMde caas & (Ogpulse peak) (st ad
2l &5 6% 09> (Bpae (ieST S5 (1) 2b (o0
0)9 (Bras (S| (Gxie pj Colus (5 dmlbxe b Cul
09> 4By Ve IS b el bl 5l sslSe
HeSoks o il il o g 34 s 2 )0
W dowloee s 009
63 by ) g g LS b (3090}l den
ain d auds ¥ ooae 4 b S3ge] LS e el
9 03> plsl o )3 1) (ilusny 5 silep plaie iy yel
o ik g JuSen olas] Glypes 4 b b 5l s
e B ) e paBRe (pyed saisle) el By
s Slud 3 GWjye jpas 9 Cpdy (o plxl

AT 59 ,h 8 18,0 /1 o3l [+ Jlof ceilgs pale 38 Sbg%

fre



e 2 (Bpae GjeS| Sl 15U o)

OS2 g 551 Sl o]

P Eras OS] Ol e Sy ojlad lagel
PP oS Ay Vg dugy didy el loj o
ALBy Ve g dlgy dde Colld JSTgp gl (69,
93 Joged > (o Ui (dge] ey 13 1y (x9S0
955y 0y93 AR Ve ) (Bpae (S| Slpnds e
WA o S diwgn Ao Called 1

Oke O @obdire Sglds ¥ oojled gl elsl
Cllsd JSSo 55 50 (Brae iS] ysl) ploj hal
Ogles pimen (P</40) Ad ocdalie diwgy Al
Ot (a8 ygley ploj el (1Sle o )l
(P<e/+0) 1 osalive dtwgy dipin Cullad JSTgp 95
9 3l om sy OpeSt b cleysst @l
2 0) JuSs GUSGL o dtwgy dlde (b)y9 JSSon
ol 0 (D daw gl

(N=7) dnsons t 09037 gl —(¥) Jour

S8 g g oSbe 9329 SS9 5
FO/OVVENF/OYF (05037 ) A gy A
62355 0oy Canai
- (8) O5mS|
LRNN OMEYY  EVV/FYY (03037 ) 42w gy dicis :

(N=7)
FAFEY  EY/FY V02 peak (ml/kg/min)
VE/OVY  E1B/A0N (03057 o) & gy iy

(8) 03081 s 655855 Ol i

— (N=7)
ey FA/FVF  E£4/VFQ (05037 ) 42w g aiciy
FYr EFYVO Vo2 peax (M1/kg/min)

fro

AT 59 sd 9 8180 /1 03led [+ Jlol Lioeilgs pale 10 S8g%




OS2 g 551 Sl P!

T v a o B T T
dl.n_gu;gdu..uui Mu.l_!.ldlg__uum.-_.n.m
ey T - e [
8y o
A [ 1]
= r |
. 4% pedt b, A, . Y PR -
| AN ‘—*J:g‘—r-:-wmi'% LE-TERRR
vi a =al 1 o v al€ L oa st
s I R PR
_ = Y B |
T Qb 8 a & _ ML 1
Al i« A i
- ) - - HETN "1 [ |
- TH IV B L | ]
i s B A ws ) w1 i u
3 w _ A Anl ey .. B [ ]
T3 -l Sa WA . (TR n
. S i 1 BT [
L YA BT RA L amaTa u
- o U BN . arm L
= \ " "Hi 1 1.1
i oo I - ol .
E T W S o
A - L1, "
E . —
L]
E . fuw Yown Tdeos Tows Yha o
A e g Ma

W g Aoy Cadled Ol ) A>19 38 (B pan O 51 O i Somin (1) 10903

j:‘ﬁﬁ

]

g o

41.#3...:

ey

Sl alds Ve

6 i 5303 02 S5, 5 0590 VOV s 0a

Fu Fan
(8) oy

M

G gy Ay Sadlmd 31 g (55910 5 0390 daB 1+ 30 (B g0 O a1 Dl gkl i (V) 518 903

e 2 Bpan G| Sl 150 ow)

AT 59 508 9 31850 /¥ oslads /) Jlul Eckilgd pole 35 ibey

Frs



Oyt 9 191 Sloed ole]!

e 2 (Bpan OS] Sl 550 o)

o ol ATP (gilosl sl e85 5 claud (yils
O3St o3l lon (ST puS” Gl L (V) b
g w8l Ll 55 (EPOC) bj59 5 o (SLol (Byan
Hasl a8 pl b caseiyd (Y)ogd o0y (SYsb OT IRV
5 o OS] 6395y 8550 s (S3g0jl 3 395 (o
e cpl Lol 09 013 (65 oS 6)9l80) loj i
@ Djyy SN cunle g Gie il I (0 oy &
loj i 45 (gl g5 & s o b o aB S IS
@ty (oo HB A ol ob Ded (0 5 SYsk (5,
P (Sbly o U cdld gl o g aude Jds
syb Slld ool wad oslil by SS9
gl &y dxg5 L adl 0dgr aliie JSSgy 95 2 )0 (SMlas
Syl glgl 2l g (635 pudgilio ) ol 4l glo
has o)l Slsdls )0 s )y (o0 i 4 SMae
2 O3St obgy (ol ce gl (Sl sl (Sae
b (FV)sl SUSY 6wl 1 5YL By sl s
Awgy & A (Diyg gy > Wiy ©Ad LRl
Sl 2 Gyeil ATP 25 5 FT (sla)l Slgs,8
Clglie Mg 5 (Swd Glll oplpl b o (Rl
syl 5l g3yl Mg g il (o slaanl jl LIL sl
$ Vb oSl ols g BAS 9l coge FT
b YL Cud b g dinde (oBps JSSgp 5l g b Salgs
4 Cuws FT 4oyl clawd 6l Swd s g
Sow Jl b o pRalS 5 Lo Jlde 4 ST la)ls
b & Sl ol (LialS dae ATP clile (%o
6> ool 9 I cle cland clale wlss oS
L <l 1Y 4 ¥ 51 ko PH o Lialil (ADP) clad
GBSl e femS] i &S b ol (V) WS e
ko bS5k g wle cpl ilojl sy U5s 5 o
D9 g0 ool (S5 5 Ll Sedgplie bulpd 4 sl
S Jobo jlwpen (13)58 wop ©ad GLIEIL nlpl
O3St ol sl Gy wad Rl Gl L
Vb S 65l ploj chual g 0ad S (4515,

.'0:.

2 Grae oS @Sl Pl oy p pol Giagg San
Clld 5l g 6)90) 0y93 ST by b a3l
A ag b g o) CadliSin (USGL D dlugy e
eSS il b cdS g e odel s 4 ol
gl 23,5 o el YU S ufJLJ ax ) &S S pae
P gy dde Clld )3 gy OS] g sl
&S b3 o olsS Hlaw 1y (69l (6 090 ardy V-
Dgd (oo Bl 40§ mgw adgl b 4 cliSHL 4 e
Ly Oldlas 138148 conl o ,Siko 395 g0 At Sl
oblew 95 2 o0 3 o gy OS] b b
O3Sl by dmlie ()b 5l (V1) sl ol ploxl
A dg>ge Al Slodl b calisee sladngh 0 (59,
o ol odlitl (el gla SS9y 55 alis lads L)
(V) ol aislo Sie s 1) aige ol 5 (655 xS
olej caal g 3 ol pol lagg sl aidl
Wl Clld SS9 93 5l e Brae ST 9l
oo g Klinman o)y g9 (o)l size Solds diwsn
Pl er sl oSt gl gl hal A b
a5 (o YOFEF Lyl Voorear b oo sl (33905
b oanlss SSoy ol mp ads > (s 0395 p S 6kS 0
olye (4t AY £ Y4) )5 22 59y (SHbely s>
By SSam > Colds sy oo i 4 ()08
» Voweak gaw 090 5 0wl 5 &)l €2 9
023l opl 3l 5 Al cage o )Sen 5 (el M Gl
) Cuasl oads pols iagh b dunlie
Ol g Y 4 g b cé) o sl 45
iR A Cuwd b ik (LSS5 )3 Vooeeak
o> 5 obgS Sy ploj el (e g oS
Wby b GRIBIL &S 0S plgs plg oo W g
Ol o] el & Al o GRS pae ()fenS] i
ol b plplo cwl loj dsly 0 VO, oxie o
4 ST s ) g 4Bl GljBI (e puS 559 A

fYy

AT 59 sd 9 8180 /1 03led [+ Jlol Lioeilgs pale 10 S8g%



Oy 9 551 Sleed ool

w2 (Bpan (jewS] Sl 56 o)

0> 9 B (lps b s GLIEIL b)) plKe 4
3 el o> gy ol Jbis 4 g adl Gl ol wys
wollad abad b g ()0l shl Job o b (oo 1B
o ol G bys gl s @ g (8 00 (g
03 O9p b ey & heS] LA5 9 (Brae GheST L
(At by (sl 105 o2 5 (A5
bocwl plp (Brae 5esl b Joop ol
—S A 0 OS] SWB] > 0ps (B ey
Sl —( S o8 Oies] SNE(R) (Sl
pie > 4 ()l o Rl e g 4 (A5 5l e
Olyee & OiemST (a8 ()90 (6 0y90 > Mlas cllb
o Ol b B gbps o b b by (5eST culhy
F B oSl Vb (6510 (5 0595 ) il (o il
p ol Vb coge da (Y eSSale b (190)9m
398 50 b8 CMae gy LBl p s 4 ol s
e ol 2 YL Gas b gle 555 0 Wl5 e il g
5 1) OxeST La8 b b o GRIE igersn
2 bl > it LAs owir wr (V) gas
oy i |y s pYL polie Wl Spow o 01,8l b s lio
oS DySlos kgt 0 o) Ken o Arturas (V) Cowl
adlas dilue Juad I Gl 1) Jlgd 9 Sl US05L
028 o)l imag sl (dgeil S B YV o S
22 g e VY BOA G Gagel (i 0 5]
g 4y g 3 ) e YA (o (350]] VR ) s
s gy b e YE 1 5YL e ol Bageil V5
Ot a8 (Ske ol Ghaggy )3 (V0)ad edalis
@ g e YYVY VBN gy diin clld
28 2 a0 h g 039l p)SekS
5 00 oM g YL e g 5o 5] Gimgl b dulie
025 oSilke ol o agesl 3 5 (V-Y) olylSen
Gl Glps o g3 i (e VOV EV/E ) it 5]
bz S &2 9y oxmli® (o359 JSon Sl om
0as 69y Olej il (A)03,8 ()15 (Silely s>

O g Vb s 4 il lagh 0 0ed (e
cal 1b 5 SYsb el ulpd sl Il (13550 JSSe
ObB3559 > Vorrea (9 YU 3529 b 5)9%) oo
Lol 045 n,.aol)ﬂ

& oseil JBs 4 1y (6,9, ST 2bs Joseph
Pl g2 se) Vowar 2oy £r Loyl adds
ol sl 3geil )3 (V1) 35 o Bl gl (3ge
2o e YY/YA £ AYY L ply Vorpeak b i
S5 oS (aeSl 9lS) loj chal 4dB> p p)SolS
g billat s oo (V+) Ad )55 (asl VV/+) £ Y/oY)
b oS st g p (el (upes S o)
Ay (B39 SS90 S b (S S ooy cadn
Oy caal g 03)S ddllae  Sibly oy 4 ey U
My Ghagd ) (V)35 (51 1) 65 obisS (6y9le,
b YU A 58] 9l ploj hal GlSen
olej bl Slgsen pole ingh gl b oS b (018
SSon 95 5l g p2l Glagk 5 SYsb sl
PYL cad Obk oy Jlesl 4 gy a5
shoy 38T GLB)y9 3 cggemme )3 Cunl 039 (B354
JES g0 9y (Bgpe 3Ses M 4 b éL 4
ALl g (i G e L5 e 8Ll s cdgili
@ OfS] (2bg 0dd i Jubpt la ol St 3y
9y loj a9 oMb @ (63910 093 )3 ofuy
D9 (o 5 0B fensS]

oly caal oy b Gl yob iagh sl asl
ek Sl JSSp 93 5l g ST GAS Sy
ol oh)Ken 5 Arnt .5 dg3g )b dme olds diwsy
P> Awgn (g b odwlie )3 Jlgyml (jbjyy b
b ol (F)s oo (8l 65 Gt i 1) slarys
909 YLl dinly (gl 4 s w4y eSS
oSt pas Sl Jlgpl (85 0 Gl wps e
ol gy gdigdin (559 b dglio )3 35 Sy gaindny

AT 59 ,ad 8 8180 /1 o3l [+ Jlof Aceilgs pale 38 b3

FYA



Ol 5 551 Sl o1

e 2 (Byan (gemS] Sl 56 o)

S Casl (Soo (Sl b lizee Jolpe (b (S99
iy el b Gsel (Sl dbje (g alie
o age3l Ab o e ] )3 2z ye il IS 556
ol s8> S Lol sl Saels 48 o 5l LSy als e
2 gefl collab ludo 385 J S 258 g ISl el
2 S g o)l pas g5 ply GGl da el Jolsd
b sl cdld (s g colpul 5 Oles ( slie o)
ol Gl pe 3 iegg S50 sl (Sdgel
D1yl Ghgl (sly Codgiee
Wdloiin

o 93 32 33 g 5 S)i dged woyd alde (oo}
iy sl Sgn 5 Sy slo 4t clo Sogefl b
23 Gl gy B b alie gy 298 plxl S0
09> oS! by sl (a3 n Pee by
O Srae OS] 2l s G oy 5 ©9)
Ol b hlen 59y 2 (B9 (Exed 9 (B))9 Culled
Pl )03 (o859 sl SS9 b (B (sla oLl il
25

(13,98 9 ;s
5 2B 35 ol > 0alS CS 0 gl Sogeil 48 )
Al o Josty S5

References

PSS OIS 4l VY E T agy cnl ) (e
2 0dd IS O3St Gas (65l ploj hual L duslie
sl JSSon > ol W (g gas ol gk
Gl @ peie iz sl iagh 5> ead ) (o355
P Sl e pie by Sl o g Oglite (Bgye (5 sl
ol odd pols iagh b awlie [ ool conly mls
B sl gl B (gilea cudhls Gl L cnlple
Cllad 0)93 )3 (ST GAs 9 Ll (o s 3131 5> (Bg s
2 OS] a8 603l plo cai o Jlis 4 5 38l

b (o Rl (8555 Cllsd Sl 09

S 5 4o

3,5 olse olF oo e ol Sl ool Cansy s ol
9 5 @ 0S| by 551 VL Vorrea 8 313
b 4 cuSih 5 ansh g5 oliss )l ploj s
Sl 4 dag b Grizmen Cal 5 gy G 50 gl
Sy OimSt by sle pasls p ilen (Sobl
gl b4y cuiSil lp GhS5y9 298 (oo Sleding
) 395 (S yed aslyy (o9 calie glo cllid )3 5 @y

A3 L8 395 (gilen cad )l (3 Y

CYWPEPRE )

PO 4 lg e gl agh lacudgion
Oy 4y a2 b 0,8 o)Ll o ingejl (S (sl Sy

1. Scholnic DA, Gleeson TT. Activity before exercise influences recovery metabolism in the lizard dipsosaurus
dorsalis. Jornal of Experimental Biology (2000); 20: 1809-15.

2. Manns PJ, Tomczak C, Jelani A Haennel RG. Oxygen uptake kinetics: Oxygen uptake kinetics: associations
with ambulatory activity and physical functional performance in stroke survivors. Journal of Rehabilitation
Medicine (2010); 42(3): 259-264.

3. Hareld MC, Kemps Wouter R, Vries D, Adwin R. Reproducibility of onset and recovery oxygen uptake
kinetics in moderately impaired patients with chronic heart failure. Eur J Appl Physiol (2007); 100:45- 52.

4. Geor RJ, Mccutcheon LJ, Hinchcliff KW. Effects of warm up intensity on kinetics of oxygen consumption
and carbon dioxide production during high-intensity exercise in hoses. Am j vet res (2000); 61(6):638-45.

5. Lim HY, Lee CW, Park SW, Kim J, Song MK, Hong YS. Effects of percutaneous balloon mitral valvulo
plasty and exercise training on the kinetics of recovery oxygen consumption after exercise in patients with mitral
stenosis. European Heart Journal (1998); 19: 1865-71.

6. McCully KK, Vandenborne K, DeMeirleir K, Posner JD, Leigh JS. Muscle metabolism in track athletes using
31P magnetic resonance spectroscopy. Can J Physiol Pharmacol (1992); 70: 1353-9.

Fra VAT 392 56 9 3185 /7 0 led 1+ Jluf Sidilsh poke 38 Lig%



w2 (Byan (jewS) pS1as 56 oy

Oly5ed 9 591 Sl ool

7. Klainman E, Yosefy C, Caspi A, Landau A Recovery Kinetics of Oxygen Uptake in Patients with Various
Degrees of Coronary Artery Disease, Vishnitzer R Fink G Journal of Clinical and Basic Cardiology (2007); 10
(1-4): 16-19.

8. Tisdell EJ. Evaluation of the relationship between venous function and post exercise oxygen consumption
recovery kinetics. A Thesis Submitted to the Graduate Faculty of the Louisiana State University. Centenary
College of Louisiana (2000).

9. Groote P, Millaire A, Decoulx E, Nugue O, Ducloux PG. Kinetics of Oxygen Consumption During and After
Exercise in Patients With Dilated Cardiomyopathy. JACC (1996); 28:168-75.

10. Tanabe Y, Takahashi M, Hosaka Y. Prolonged recovery of cardiac output after maximal exercise in patients
with chronic heart failure. ] Am Coll Cardiol (2000); 35: 1228-36.

11. Billat BL, Mille-Hamard L, Demarle A, Koralsztein JP. Effect of training in humans on off- and on-transient
oxygen uptake kinetics after severe exhausting intensity runs. Eur J Physiol (2002); 87: 496-505.

12. Arturasan Z, Audrius G, Nijole J. Cardiopulmonary function of elite basketball and soccer players during the
preseason. Journal of Human Kinetics (2001); 6.

13. Tjonna AE, Lee SJ, Rognmo O, Tomas O. Aerobic Interval Training Versus Continuous Moderate Exercise
as a Treatment for the Metabolic Syndrome: a Pilot Study. (2008) American Heart Association, Inc.

14. Gaesser GA, Brooks GA. Metabolic bases of excess post-exercise oxygen consumption: a review. Med Sci
Sport Exerc (1984); 16: 29-43.

15. Kemps HM, Schep G, Zonderland ML, Thijssen EJ, De Vries WR, Wessels B, Doevendans PA, Wijn PF. Are
oxygen uptake kinetics in chronic heart failure limited by oxygen delivery or oxygen utilization? (2010);
142(2):138-44.

16. Cole C, Blackstone E, Pashkow F, Snader C, Lauer M. Heart rate recovery immediately after exercise as a
predictor ofmortality. NEJM (1999); 341:1351-57.

17. Rabert A, Scote O. principle of sport physiology (1). Translated by Gaeini AA and Dabidi- Roshan V, 5™ ed,
Samt publication, (2012). [Persian]

18. Borrani R, Candau GY, Millet S, Fuchslochher PJ, Rouillon JD. Is the vo2 slow component dependent on
progressive recoruitment of fast twitch fibrs in trained runners? J Appl Physio (2001); 90: 2212-20.

19. Barstow TJ, Jones AM, Nguyen PH & Casaburi R. Influence of muscle fibre type and pedal frequency on
oxygen uptake kinetics of heavy exercise. J Appl Physiol (1996); 81:1642-50.

20. Vilmore J, David L. sport and physical activity physiology, 1323, translated by Moeini Z, Rahmani-nia F,
Rajabi H, 9* ed, Tehran, Mobtakeran Publication, (2010). [Persian]

21. Sumimoto T, Sugiura T, Takeuchi M, Yuasa F, Hasegawa T, Nakamura S, Iwasaka T, Inada M. Oxygen
utilization, carbon dioxide elimination and ventilation during recovery from supine bicycle exercise 6 to 8 weeks
after acute myocardial infarction. Am J Cardiol (1991); 67: 1170-4.

22. Sumimoto T, Sugiura T, Takeuchi M, Yuasa F, Iwasaka T, Inada M. Over shooting mixed venous oxygen
saturation during recovery from supine bicycle exercise in patients with recent myocardial infarction. Chest
(1993); 103: 514-20.

23.Stevens D, Oades PJ, Frecpch N, Armstrong D, Williams CA. Early Oxygen Uptake Recovery Following
Exercise Testing in Children with Chronic Chest Diseases. Pediatric Pulmonology (2009); 44:480—488.

23. Stupnicki R, Gabrys T, Szmatlan-Gabrys U, Tomaszewski P. Fitting a Single-Phase Model to the Post-
Exercise Changes in Heart Rate and Oxygen Uptake. Physiol Res. (2010); 59(3):357-62.

24 Tanka J, Shibuya K, Ogaki T. The comparison of post exercise oxygen consumption between two difference

supramaximal exercises. The Japanese Society of Physical Fitness and Sport Medicine. (2005); 54,133-142.

IFAY 599 59 318 30 /Y 0 besd /1 Jluf Shdilss poke 38 Lg% fr.




e 2 (Byan pjewS] pS1a> 56 oy

Ol 5 591 Sl o1

The Effects of Maximal Oxygen Consumption on Oxygen Dynamics of
Recovery Period after Maximal Continuous Activity in Female Basketball
Players (Pilot study)

Elham Shahabpoor®, Amir Letafatkar' ,Maryam Mazidi? LAl Hashemi®

Original Article
A

bstract

Introduction: It could be highlighted the recovery period is an integral part after exercise. Its resting metabolic rate
is higher than resting levels. Understanding the dynamics of oxygen during recovery period helps the coaches,
athletes and heart failure cases to design a suitable training program. Accordingly, this article was carried out to
investigate the effects of maximal oxygen consumption on oxygen dynamics of recovery period after maximum
continuous activity in female basketball players.
Materials and methods: The quasi-experimental study, 7 elite female basketball players (mean age £SD; 21+£1.5
years, Body mass index +SD; 21.7+1.7 and VO2 max +SD; 41.4+3.4 ml/kg/min) as targeted and available were
recruited. The characteristics of Subjects including general features, health status, and their letters of satisfaction
were collected through questionnaire designed by the researcher. The first test consisted of increasing test to
determine maximal oxygen uptake and the second test including increasing Balk and Ware(1995) protocol was
implemented. After 16 training sessions, the third session of sampling a Maximal continues exercise protocol
implementation is quite similar to the second session was conducted. Gas Analyzer machine was used to analyze the
data, it was used from Paired t-test in the level of o = 0.05.
Results: After maximum continuous activity, in half time oxygen recovery (P= 0.005) and in half time of the
recovery of oxygen pulse (P=0.001), significant difference was observed.
Conclusion: People who have higher VO, .. , have faster dynamic of oxygen and shorter recovery time in half and
return in their reset is faster.
Key Words: oxygen dynamics of recovery period, Peak oxygen consumption, Maximum continuous activity
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