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Effect of arginine supplementation on O2 uptake kinetics response in female
taekwondo athletes

Saremi, A.L., Golpaygani,M. 1., Moradi.Z.,?
1- (PhD), Department of Sport Sciences, Arak University, Arak, Iran
2- (PhD Candidate), Department of Sport Sciences, Arak University, Arak, Iran.

Abstract

Introdiction and Aim: Nowadays, due to the epidemic of sports supplements, the effects of these
supplements on athletic performance require analysis and evaluation.The aim of the present study was to
investigate the effect of arginine supplementation for one week on oxygen uptake kinetics and time to
exhaustion in female taekwondo athletes.

Method: In this semi-experimental study with pretest — posttest design, eighty female taekwondo athletes
(age: 19.88+2.33 y, height: 167.53+£6.04 cm, weight: 60.98+2.4 kg) were randomly assigned to argenine
supplementation (n=9) or placebo (n=9) groups. Subjects performed the incremental test (initially, the work
load 50 watts and 30 watts increase in workload every minutes, as long as subjects will be able to maintain
the highest pedal rate and the failure to reach). To simulate a tackwondo match day test session consisted
of three maximal incremental test intervals (1 to 2 hours). The experimental group was supplemented with
6g arginine powder and placebo group received 6g microcrystalline cellulose each day for one week.
Seven days after, post test accordingly pretest was used by all subjects. Pulmonary gas exchange was
measured by gas analyzer to breath-by breath method. Oxygen uptake kinetics variables (oxygen deficit,
time constant 1, time constant 2) were evaluated by gas analyzer with breath-by breath method. Data was
analyzed using two ways ANOVA.

Results: The time to exhaustion was extended following consumption of arginine (p<0.05). Also the
findings showed that arginine supplementation resulted in a speeding of the oxygen uptake kinetic (oxygen
deficit, time constant 1, time constant 2) (p<0.05).

Conclusion: It seems that arginine supplementation improves oxygen kinetics factors and time to
exhaustion in female taekwondo athletes.

Keywords: Arginine, Female, Oxygen uptake kinetics, Taekwondo, Time to exhaustion

*, a-saremi@araku.ac.ir


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.79
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.7.5
https://jsmt.khu.ac.ir/article-1-150-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1394.13.10.7.5]

[ DOI: 10.18869/acadpub.jsmt.13.10.79 ]

e g gl 0855T 0L JoSa 3l

Aolio

sbaslee wllae 5 g Gl cl L3505 0 Shes mol 4 Oden; Ol e 5 OS5 ol s
b sl 5 S o s (0l (S5 8T (S5 s Jolge g ol Jool 5555
IS PUINCI RE VP P WVECINK S T RTS YRR SIS JURgE PYPL IS SYRT [ R I RN DU IR TY
Sbas s 55 Ol 3iS DL LIS (g 3l Dl Sl S 5 Ol 5 012l 5o S LSS 255
Lassls 4§50 S Sl OS5 sl 03 S lpds 500 03 Sl 1y axdy opl 53 <ol o Madli
Sl ol 5 S Sl (20lse b sbee e JaSe b pme ol aly Losl e a0 g sla oS
(V) ey oo B (05,0 DL, Sl s b gl b Ll

VL b b s LSS 5555 5 Ses 53 g SU3sd Jelse S 3lsae 5 Siles Sall
O 53 dpsome &8 Cindyy S b il 0Lz 55 Wilgn b AS o S8 OLISHL1TS & (s5l5n
SIS 55 o S VU (g5lam o Ol cmals il anilsy ot 5 Shas Wl o Culy 4 5L
06) A andls oo Gl calemd b ale g o SIS > a3l asl S slacllad (521 3
SIS i 555 Cudbge 53 5 Sl g Sl LIS 3 gl U5 A8 K550 pl  Oldions
b b bl KL oS O5enSl Gl ol s i o8 Salel a8 il ol slgii opl ply )l
S (g Se Il (- paa (0) el o) 55 2 o5l el 51 KIS B35 0 el s — B
SleMbl VO2max SbTsl ol (3ln Sobal ns gl losl iy, (VO2max) b mas O5emS]
o i O3S Dl Gl el e Jas S35 sl S i ) 3l Ose3l 51 G 5 35
(8) s o o pm5 O3emS| Sl (b (Bis 4 Sl 5S> o8 VO2 s o ks a5
Camd e poend oo 4 ot = 8 Glagaly ain) 3wl SObL 5555 4 O5S) oLy ol
Ao oo L (Sl JL S b 5l o3V Oly 058 Gl ol LS e eal B (S sl
s St Jolia s 35 (5030l VO2 i &0 i o) dhwss Ol 1) 0508t oL
FVC VT VOamax s 5 dsl Slos culb 05amST ol 05amS1 S dils (g 2t (g50 Sl
— o Sabl Ol o clis gl Sl pl 51 0l e aS A e 25158 1 s VDIVT VT
ool OLGS,5 Calise wge S5t Jolse 5l &5 58 eslinal lsan 5 Slsn Ol c it
3 e LS Sl p-‘y O3S s 352 50 O Oy g0 5 O5aeS] oS LAV F) sl OIS 5001 5ST
o 83555 63l (Sl il 5 05T S a3 o 1 B ae O5nS] A3y I
Aol pean )13 b walsl Gl 5 s 2l s s CHISSG A e 4 S s
o33 Sy Sl e dlea () Wl o spms 4 53 andel 5 553 e W5 OAe 3 (g S SSY
iy a5 OS] ol pd 5B 5L Olas Ao s BY s 05eS] Oy Ole) s 4 (T2)

Rl am a4 5,8 e e Sl 4 3leae 3 3 oL LB s B 4 OBl b st e


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.79
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.7.5
https://jsmt.khu.ac.ir/article-1-150-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1394.13.10.7.5]

[ DOI: 10.18869/acadpub.jsmt.13.10.79 ]

WWAF Ol 5 5l Vv ojled c,9l0 5 5,5 b s ey

Copo w5 (T1) Jol Sl a5 ol (3l Sabel i 5l st (650055 A3l zaS Olej
b Jol 5B gl o a8 058t oLy Jul 5L Dl Ao PY a4 B as O3S Ol Ol
e Ll LG e OIS (N 0) Sl (3l5n s e S b 5 Ol e OS]
St 8 e et ol caliad L Al il il VU (ol 015 ol jen 4 (550 o
L35 OB il Culy & sl OF 53 L pme & 2y b aiiles O 53 Al b sl
sy gl T3 55 el Clis 5 SIS sl Sl 2S5k OISl 5 dins ol e

(FV) sl Dslite S5 DAd SukS 5SS L adail; 5o 050nS]
ol G5l ls DS s G 5 TS b las S U3 e S sl das Jalse g s
Tl ST S sl Cos il il (NO) deeSt S8 5o Sl iy 5 Sospe ol
NO Wiy j5 Slpsd &S Cosl ol jasiie sota 25d e bds (NO)ust 2o« (NOS)
Mle oS 315 355 (ol SOl 00) w3l SIS L 0 Ol 5 B $3LES L Al s
SIS Lt Jlen (gl €0) das S J3ss o 1 03emeST o jnn Ol L5 0 NO 1S 6
(e S120) 2o0ls b Gliar ady) slae) (St Sl 5ay b B oaw Gras & ol ol
LL Bl a5 Jead B odas alS Baos sk e 1) e S O Oy LS s
LS o Iy il 31 V02wl « 5 s LaST S 50 5t 50050330 Gy Jis & oSe 0 (170V)
Gl 2 Saseler Sde L) il =dl oo cils 1 (Yeed) OLSan 5 5058« o 31 .OA)
5 dsl Sles b s dlaslss Jlals mls s S ol ol gt mss i3 b 05S) 2l
L il Josa 05 s by dbis 4 g VO, ks Sl ol ps ko s esiles Sl
5 Ol Slalllas gl s (08) A5 odalie 058|183 (ol mn i Ll i3S 5158
by gt 5o aw e 5551 =l JoSe 5 8 ks s sl 0L (Yo ) Ol
sdome 35 5 G LS s el SRV ) b e SRl Aoy B Sy & O
LS oSS 0505 3 SNee e kS in s Sl plie Cls 4 raan 350 0 Jled e @ 0
Ll 5 o 5l JoSle ool oS L3l LT oS s Dl ol 4 ol JUis & ol o 55 (1Y)
il S il ladllan i 5 J e des 5l slueedlaly Lis o el oo |y 2505 3, Shes
3oy S 3 e gl OF Bl 5 ol o ey aty s Sl adr G5 Sles
bbbl it g,y (WS o ol Sl 55, SO dsb o )55 45 5155 s e ) ablows
Ol 528 OB LI5S (6 pmi) Dl DLl (S 5 Olgzr 5 011 03 LIS ooy Cumdge & a5
Osean Modloy slaculs, 5o 1) 555 oSl Sl 05 0L LIS Sy (Mdln slaas o )3

AN


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.79
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.7.5
https://jsmt.khu.ac.ir/article-1-150-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1394.13.10.7.5]

[ DOI: 10.18869/acadpub.jsmt.13.10.79 ]

e b el 55T 60k JoSe 1

by 5 05mS by il 2 T oS Cdlss b s ol ks Gda nlply A
el 0 (g3l ailos 555 SO sk SRS Ol 55 (Slels 4 O

wligig

B 9g03T

Sl o gesl el Lsols b ooddd 28 5 OgeslmmOsesl ot b b oaaes f50 5l ol axlas
33 et dd s JBlu) Wing (ileesle] feab ps oS ST el SIS K0S Ol Ole 1 Gaos
Sl wails 1 )5S 5 Sl Sl 53 a5 el Jsler dile :Sle Hsb 4 (ain
A3 S edlel aalllae )l 53 Sl g [y 35 Suly Gades ol 51 AT Sl La B3 05T s
5 JeSKe 058 8 Grme Ok 5 p el andy an laia Plas Beld s 3 Hpa> sl S
Geiosd iy ool 8 WA &S s Ladls 5 CrS L sad gy o ansdS ole dw y3 )l O s
5> Qs 3 S 13 Ldgsls b Jasle L3 05,8 s skl sb a3 pesl e LS Sl
LS ) 48) aimdls slacus s andlas 53 &S Lie (5l by b dmly 53 slaws Ll sl andllas
lasl Do b 03550l wsdleay (5 S o o SSTs sl la e o SleOles Sl
330 ples e slabisl andr G 55 3 ol asdlls lacssdone S5 5l b S se31 SV S 58 5 s )
dor g SAeB b elal 38 m Osa3l Glasss mnd 5 Osa3l Slse 3550 53 Geld g S SIS
S dn 5y MASYR) s 56 s anie slaosasl bl Oles ( (Sael sas0dsl pdel Sl my L
Vs s b gssesl G o3 wled 5 055 B b o s SLMbL AL n (555

G eJ..J

G T b
(" cadsl las S0 a3l (Y S s b S sl Gl ades KO bels Guiss 1 e

G}‘)Tgi:ﬂ, 4 JoKe il s ijTu”‘-!
sl Ose3T il g 4 Osn5T plnil g e
b Jades 5ol sbs Jds el
OemSt e OS] Sl
Geios b ) S
AY


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.79
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.7.5
https://jsmt.khu.ac.ir/article-1-150-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1394.13.10.7.5]

[ DOI: 10.18869/acadpub.jsmt.13.10.79 ]

WWAF Ol 5 5l Vv ojled c,9l0 5 5,5 b s ey

Kot (o0 3 39 400 39

035 5 B opm mmlS a5 zes b Ll 5 G Jole alid b5 5 s s sas] bl 1 s
S Ol K glac Il 5680550 SIS Cele YF a8 s uST 6T @ 5 arslows Wa s 53]
adsl O3l andm 3 s ol oo s SIS Sssida oS g 5SSOl ads SO els G
MY Jde SoUse) )5 4 s (o) edkdslualb sl ady (3555 @l S 5o la 55 5051
oKaws 3 bl Waesl Glal s 45 K58 S lie Shlily 4 0wy U (Wgm 538 il
oo 0S| Sl ol Sl ek 4 e Ghgs 4 (W) a8 Jie VBT 5D (5 205 !
Gl S 2y M SASIsd 5 ban O5eS] drlons gy olSas ks rsy d 6550
syl 3 Oge3l IS s o Hae e 053 ldd 4 ol 3 b B3 pe3l Sy se g5, S Sule
Co w9 Sy i S L adds 4w Ol o Lad':yj 4l Sl e &S 55 S pl 4 S0
2O Ol s A g s Sl el SIS L ol Sl e 5 S 6 S 1 50 Oy i3 55 0 ol
SLbls g oS Lam aSlgn 1) 0331 s e o V0 813 Ll B acdls ilsl ol Y adds
5 0L 6l (5L el sl Bl il 50150 Al 555 S 4 Sleand (Y0) Ay
b G ol b antiy sdul 33 0sa5T 4w Jold 05051 gy 5 05051 Sy 4l ailee SLL ol e 4 O
Sl b eSS 5 bl i LSS lile 5o Sl a5 L s el o
4 > S35 0335 Grbl Ogesl il 5L b se sl OBLae Ol S a5 S e S
(13 550 SIS 8ly (S 6L (ool Dl i ) As > b i )lS

JoSeo 138 31 day o S5 JgunS ¥ ailis, JeSo 05,5 (sla gngasl talslde Sode 5 JoKa &P
Ol e e o) L3S e 3L (0L Sl - ahe la oS 5 Slassls oS 8) 5
G705 L @b e gladshe plil 6l & 3pd 0 2 53 Jges Son Vo o3Il o 5
e Sl dny oo 855 S T &l Wasls 05,5 oS3 503l 8 Jlmss €14) (ol B 6 S US A
Gpan ke Isb (b oy AL O 0 K0a 55 S ,0) W3S e S3ls ke ol S5 Koo
O8NPE) cl B8 Sdlas gbadshe 500 Glp S 5 a,0ds 055 53 e gl dseS
S dap a5 ol S5 wp 03Y oy DL KKy 5 o3Il (S 5 5l 05 8 50 e s LS
fslowe 5 Ledgols 5 JaSe G a3l Olipebl (I8l g 23 8 a3 D3 s s gl Ll s 6 LSGa
523 oo Uy e gmS o3 anrl e Sl 53 B b e il T 51 o gomS 5 me a5 Ole
2 S A o b sl 4. S e 13 T Lt s sy 5 Sde sl Lasls b oS e
03 elde Cal s S (gl st b seeS S5 &l s i s 5 Jsene A8 ﬁjjjx.;djl al= e e
oo ol s i 05 8 S 4 S STy dolsb azel YF aal iw 5l oalinad b 5o imss ok
Jolows FPIIN Sissle 5 51 aslinal b o108 (slassls s A3 J 28 5 0dd 351kl Ol 5 (S5

TR

AY


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.79
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.7.5
https://jsmt.khu.ac.ir/article-1-150-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1394.13.10.7.5]

[ DOI: 10.18869/acadpub.jsmt.13.10.79 ]

e g gl 0855T 0L JoSa 3l

Lools Julo

A e S bl e e b sl S L el e e s & O3S b el
Sses s 1 O5eSt ol mol slresls ( SASI6s 5 O3St Ola g JLAS Bl By ol s
bl 51 (V02) (b yae 03mST dir oligy oy 53 S5 L(YY) S o o 5 4d35 3 ) (sdayss
O o ol ols s Sl sl ged Wesls Jule w8 e 15 Ll cd oins les! b
e 513 S oslinal sl Cilise clgdie 51 ol ol alisd s 53 b ,me V02 oyt 61

Avo, (t) = Avo,(ss) = (1 — e "/7)

Avo, (+) = Avo, (s5) = (1 — e~ (F=9/T)

Avo,(t) = Ay » (1 — e F00/m) 4 4, 4 (1 — e~ (F702)/

Avo, (1) = Ay (1 — e F00T) 4 oa) w (1 — e (078272) 4 4, (1 — 775307

Oly b0y @, 01 .ol ¥ 5 Y 5) Lol doys P 4 Odew, 1, 0los slacat T3 T 2T 1
@ Odey Ol MRT Lol 0l g aels Az A2 Al ol g1l I 4 Odewey (g1 56 a8 3
Olen Ol3 3 (b pae O3St 1 bl 5 el (1208) e gl 51 O3S SaiS S 51 Ao s #7

:rw\:ad'bd

) ' ot
vo, (t) = L‘sz+ﬁ*’-(1—e_L——)
T

osbizal IS5l 51 sl s ged 3 e Soge 4 Ogr OS] S s [l 05 slcmsas (&l
Ol 1y slem e Ol Jsl 5L oS el b aw Jools Sasesl a6l O3St ol ((V0) 555
ool 35 ol ey ool oS Ty s e el (51 S 5and G b3l O3S 5 (S plie slasls das s
oS 4z pa sde b oS Sl I3l 56 L3 05t abg el Aos 8 g0 sa3T ey Ole) 35 e
S Sl ol g3 5B 5505 05 ST oL sy (Il 5B Sl el (5lsa o OLF 035 5VL s a0l AL
seal 3 p53 Sy b oS Ty ol s s e @ (55158 o 3l 022 oslizal SLET 31553
oS 4z pn de pl oS Sl £33 36 3 0581 bs il o s £8 a g353) ey Oy 355 e
2248 a5 g pge 3B 3ols O3St ol s B Sl A ol (551 OIS 035 YL sas OLES WL

(Y USE) Sl gy el g ez Sl al el b das e slay 5516 (6 8o 31l OSGl G oy

AY


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.79
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.7.5
https://jsmt.khu.ac.ir/article-1-150-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1394.13.10.7.5]

[ DOI: 10.18869/acadpub.jsmt.13.10.79 ]

IFAF Ol 5 5l ) a)utéjju!}dﬁj))gflﬁ)éﬂ}}:

A
1.00
AVO; (1) = AVO; (ss). (1 et
-Lv o E .: Fl".‘__
0.754
'E il bl
f .
. AVOz
-
2 4
E 1
0.50+ bl
o
A ! v
|
1
0.25 - \L . .
100 0 100 200 300

A

Time (secends)

3234 OpeST dr ob g slagaly Y S

Skl gy

S s S (B el =55 S 50 4l8) Gsail G b 5l Laesls b ass Als 5 gy
G by illy Mo 510 gesT e pnSile O] )y e 5 Aol s Slauite 5 iR e
oslizul b Geos (65L] Slhes plad ol 0l @l Slas Bl £, Sile &y oy baesls A oLz

s S Ll P</v0 badgo3T (g5ls one o 5 A plil 1870+ a5i SPSS i3l 5

G sbaidl

anslie gl eloly o s ) s 5o L osesl 65, G Sis sbas Gl 5 Sl

O LY sladster 53 003l 5 O3l ot (SHbls & Odewy Oles 5 05T o ol sla el

Qgcb.»):w&»g‘;déhaj;tg;}sﬁw.\ Jod

L g,ls foSa
ey £
Sl ot Kle) Gl ot 1 SKlw) _
b S5
Olre Ol
YoNE00 VA/EV £ oV (UL e
1£4/0%£1/14 VSO/08E 1 /AY (@R WO
S\NEYNY APV E VA (r;)gs) O3
Y /SESIAY ARVARE: <AV s o
YY/eE)/Q) ARZAR VAN (el SLS) O o35 ales
FAIYY £Y/0V T4/FOEY/V (p SS/aads | 2 Joo) (o pms O50S) SS1>

AD

sl ol


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.79
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.7.5
https://jsmt.khu.ac.ir/article-1-150-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1394.13.10.7.5]

[ DOI: 10.18869/acadpub.jsmt.13.10.79 ]

e g gl 0855T 0L JoSa 3l

SAlely 4 Oty Oloy Jls gme SRl o 555 55 p S A Ol @ el e aia S il

WMd}AJTﬂMwQ}AJTW(P<'/"\)fjw)(P<'/'\)ﬁj)c(P<'/"\)d}‘C~f}b
r}.) c(P<'/'\)J}| C_,.:f BE Q}:J‘r..S)\JJM J:AlS o e WJJIJ&@Q)J S L sdaliw

JoSe Cils Cdlame odlens g8 o Ogadl i 4 Cand Osasl e (P<e/0Y) oo P<:/+v)

de‘}ﬂ)Yw (P<'/"')<’)~J}(P<'/"\)r‘9> L(P<'/'Y>d‘5‘ g:,q.).;)_ﬁ J)‘ L;:La) gL.’U ‘dfj)T

Sl L ge il JeSKe il 45 Al sdalin (sl 3L A (gols sme sbar Ogesl e

MWQ‘}AJTW (P<'/'Y) fj.uu_j (P<'/'\)€)J c(P<'/"') J_ﬁ‘ C‘_,.vj; DL r}b L;LA) QJLJ‘JL;M

wsdheas (P>1/40) Wi sdalive Lassls 05 5 53 Dl sme gladds| ul oS Iy 55 e Q),oﬂuiﬁ
u}:.wﬂ g_)J.:- QJ”L“).’ LgLAJw!SA CLQE)D)LQ‘})\J}JA.{AaJ;‘;JJAJJSMOMWJJG A.JUG.A)J

walllae o (slaos 8 53 (436) (S ilels 4 Oy 0o Gy ¥ Uik

O3l s Ogo3l iy ol

Ts T2 T Ts T2 T i
ESOAYYEYE/VA | ¥V oo /YYEFO/NAA VAONTERV/FO | SYAVA RXV/Fe | SEY/YY E£XP/AF | SYS/YY £ ¥O/50 S
AR AVAIA SYANY ¥V | FEY/Ye EONY | SYE/NF RYO/NY | FF/NN RFV/YY | SFTVE £ FY/FO Lag,ls

MLBC;JGBA);)J(@JJJH&)Q%‘,J?H .Y’J‘gu\?

35T i 33 T1 a4 S (P<e/00) Hlalins & sl wilisne

05T o 05 T2 a0 o (P<e/00) Hlslims ol wL¥

35051 i 33 T34 i (P<e/00) Hlslims & slis wliiE

O3l e

RIS e

T T, T Ts T, T 035
ESAV/YYESA/N Y/ EYAAY | OV /Y EF0/N S VYY/VA £¥\/AVY VYQ/YY £¥./qF VAV/OF £Y4/4V S
VFOYY EFV00 | VYYANY £EVA0 | VYV RFTVY VYV/AY £F0/)) VYOV P EFY/AA VIO/Y . £¥8/Y5 Lg,yls

35T i 33 T1 a4 S (P<e/00) Hlalins & sl wilise

05T o 05 T2 a0 i (P<e/00) Hlalims &5l wL2¥

50T w33 T34 Cas (P<e/00) Hlalims &5l wliasE

AF



http://dx.doi.org/10.18869/acadpub.jsmt.13.10.79
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.7.5
https://jsmt.khu.ac.ir/article-1-150-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1394.13.10.7.5]

[ DOI: 10.18869/acadpub.jsmt.13.10.79 ]

WWAF Ol 5 5l Vv ojled c,9l0 5 5,5 b s ey

adlas o slaog £ 55 (as6) (T)) Uyt Slej bt ol Fdsd

O3l O3l ol

Ts T2 T1 Ts T2 T 25
Eq/pat e /DAY ¥q/70% /4 Y YARESVARR ARVAT R Vo/eY £ /08Y /AP £ /¥ JoSa
INAME VARG INANEVAA LGN IRARIEIALE ARVARE DV /8 Ee/A Lo gyl

35T w33 T1 a0 S (P<e700) jlalins &gl wilis®
0T w05 T2 4 i (P</00) Jlslims &oslis wLi¥

50T i 33 T3 4 S (P<e/00) Jlalims &5l wlaiE

anlls Co (glaeg S s (ast) (Ty) £33 Slaj alf el O s

O3l m RPN ol
T3 T T1 T3 Ta T 55
£Yq/0Y£Y/4\ ¥YV/ ST *YO/ASEY /A8 Y¥/0v Y75 YEAVEY Y YY/YA £Y/vA Ja.ﬂ»
YY/\Y 2Y/VO YY/NOXY /Y A\RVAS=A¥A" YY/oV £Y/) YY/YEE/NO YV/AO £¥/+ Y L g,ls

35031 w53 T1 a Cad (P<e/00) Hlaliae sl wilisn
05057 o 93 T2 & o (P</00) sl & slis L2¥

35031 w33 T3 4 Cas (P<e/00) Jhslims & slis wliiE

S5 4% g S
23 08 i Ol 4 i)l JaSe anin S il Yard S ol 0T 51 Sl Lol Giios slaasily
Sbi ol DSt S) O5eST by sla, S sy 5 (SAbly 4 Odew; Ol SRl e S
Sl melr GO O5St Ol ol 058 e DI Ol s (e Sl b
il ol Glagel ped S el (SIale Saadse i s 4 S - lagaly
Sl aboz il 2505 (ol (2B (s e Olaaseis Gl 5 Conl ol 28 D05 505 4 OS]
S Lasls 4 65 oS (6l OIS ol ams 53 g S1YY) OIS S5 S (Sabel & 035
olPl Sl b 5 2SSl (oolse b sl s JaSe me 5 Lles sl Gy s sla e
Spdowe 3 el 4B 3515 OGS s 5 Ol Oliie ax 5 05 3 Gl 5 ol e o b
OVAAT) ol s Cslom ($3l58 0 5 6Ol52 S b 35 il JoSo Ll Sl sdplnil lallas
Ol s 53 (SAlely & Odewy Oboj 5 O3St Sl ol ol ool JaSe ilys L3 0586 Ll
Slsbas il G se il S ilgs Lol addlas jo il 4 13 ) S LS50S
S ol wline (Y0) ) 0L 5 L b b oadl ol dd Oy 4w o 5o Sbly 4 Odewy Ole

AY



http://dx.doi.org/10.18869/acadpub.jsmt.13.10.79
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.7.5
https://jsmt.khu.ac.ir/article-1-150-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1394.13.10.7.5]

[ DOI: 10.18869/acadpub.jsmt.13.10.79 ]

e g gl 0855T 0L JoSa 3l

b Shbls @ 0oy Olas JIsie a5 4w sl oiol-dl Jase oS b 2l dlis 4 Ll Ol
ety (VF) 55 J ol Gl e (o3 (S50 5 JoSe (B a0 553 Ol il on (R0 Ao Y
Lol p Ll e glacd pbie e alS @ aaly ol Odals o 540 53 Jatoes (gla,S 550 ol o
VO2 Sslos 35 5 ois Sloie el NO2 2153l 5 (TP 8) SU gl (S asle Koot
s S8es o ilmdl JoSe Zils &S Wl S 1S Sl F L e () ssde by
Al s 53 sl s 4 ol (e Dlalllas il Ols 2315 (YOYF) 5,00 (6,30 0Ca 5,5

Al DLl il s slge b 3T S 5 L (8L 553 Olges (i (0o
5 Sl Sl 5 05S) oS Slolas JalS Cor s el JaSe C3ls pole e 53 (pomen
5255 sl opl 53 A Oles aw (sl Laisols 05,8 4 s (psn 5B 55 Sl odS Ao 35 £F 4 O s Ol)
Ohl gt 53 03| by Gl 2 3ol JoSe Bl Sy 53 (Y209) OIS
Lozt ol 5 oL 2alS (golslins Hsb 0 ladssls a0 JoSa 03 S 55 psn Sloy culb s S 518
o Gl Ol JeSe S3L s sl Ol 50 (Y00 4) OLKes 5 L (V) ol guan S5 5
AV) 55 o0 O3St o by pss Sl ol 5 O5enST oS 2alS oo g0 03,5 0 3 3131 55 5
5 St Gl T Gl s @ Yol ps Gl ol 5 O3St oS L sddedaliae sl
S arie NO wlg (nalsl 51 36 i) e 055 0L 53 ot cizmen 5 NO o sla 2 ls
s i3 pm30 550 o el ales 5 550 hins omss e 02 a3 50 o o el (p 50
S wBlys ol anllles 3 osdlea (YON+ ) s, (Steady- state) el s a0 4 S
(Jsl 36 55 Sl ads o ys 87 a0 0wy 0le3) Jil Sley ol slolims (2alS Cor o 5,1 S b e
5 () UL 5 255 Gaosl b mlS cpl 5 o0 Olos 4 8 (sl Ladls 0 Cod JoSla 05 5 50
Olee 5 Lzl By oo calid s w0 Olgn LS 1) s pl il gan (Y00 4) 0L 5 L
=S G5l b 3l oS S das e OLES Laaly ey encssy ((V80V) cdls Blos s
SWlae bl opl (a8l 5o 5l e (OLE5L10 dar ) OLIE 55 O3St Cdr b s
SRy s s Sk 5 SO LIS LST S Bl Jlee L e 0L 4SSl s
56 W5 e 8 LS SO s Yot cpl by (V9) ol ol jen (Koot (51550 L5 s e
ey O5mS) Cdor by S T ol (YY) S e 3L 2ss 4 V02 el Sl
dze ;3 050 0L (il e e NO 2l 3l 5 bl 05T 4ol ahas 31 sl ol sl S 550
£ oS ol enls OLES oMot 3 5d o (TT) 5510enST O 5Dl pind Oy ST 40 5 (YA) Jlad
(SoXS 550 53 S5 Sy 3 Gib 3 Bios b e 02 wupe 53507 L ol S L
JisS 55 5 (ATP 5lsl 6l 2 a8 520 O2 aupn 288 ) (6,48 520 53 PIO s 21531
Lo S G My sy ATP whpe 2als pn) Slae 55 s 5 ATP 3050 ol

AA


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.79
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.7.5
https://jsmt.khu.ac.ir/article-1-150-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1394.13.10.7.5]

[ DOI: 10.18869/acadpub.jsmt.13.10.79 ]

‘ WWAF Ol 5 5l Vv ojled c,9l0 5 5,5 b s ey

S Pl pass 5 odlae POr w o 005,T L (0L Josle s a0 sl o (55155 e (Y2 YAXY)
3 s S skiSas 5 Ll e mamen S5l ol MV S) WL e ialS 55,5 3l ADP
055 3 ol 03T Cug A s Shes (5T L 3l JeSe Cilate oS AL ol Gods s
Rl od dle (gl asls ssmy Cossdoe i b addlas s sl e S, 5 el Lyl
b s ol a8 S ool )8 a5 253 (55,5 0l Oge3l a1 sl ol Culey Sy ool andllas
5 oo il s ol G 3 eddas S Sa (ol JoKe ol Sgline 1SS sl 2l 5 sl

C_,...»:‘ Y8 ot w)fQI)J J)}jﬁ CJL\CSJ.’;Ji.:J

S5 A
Ol bl et eals olas addS Sl 3 a8 ol C;T o b e oS (g3l S

é&))ﬁ%)d}ﬂ\s‘ g.)J?- L;.'.L.'.j'." S 9 &_A?'jﬂ{}n-é;?" n(Y')Cﬂ.«;‘ c‘ja.h NO e LSLQJD'L‘"’

g @::,,U[Suﬁ-); LS Q:jglsjw})lsj.xj\)ﬁ Ol s

&bw

. Casaolino, E., Cortis, C., Lupo, C., Chiodo, S., Minganti, C., Capranica, L. (2012). Physiological versus psychological
evaluation in taeckwondo elite athletes. International Journal of Sports Physiology and Performance. 7(4): 322-31.
oo Al odin Lo o (5w LIS S oS5 5 (S5 b 68 e (S o BLEI (1YAQ) L0158 Olisl o bl (52 sammn o amlis (38
Yo=0 (DY (B e
3. Yavuz, H., Turnagol, H., Demirel, A. (2014). Pre-exercise arginine supplementation increases time to exhaustion in
elite male wrestlers. Biology of Sport. 31(3): 187-91.
4. Lacerda, A., Marubayashi, U., Balthazar, C., Coimbra, C. (2012). Energy demands in taekwondo athletes during
combat simulation. European Journal of Applied Physiology. 112(4): 1221-8.
. Bridge, C., Ferreira, J., Chaabene, H., Pieter, W., Franchini, E. (2014). Physical and physiological profiles of
taekwondo athletes. Sports Medicine. 44(6): 713-33.
6. Kubo, Y., Nishida, Y. (2013). Relationships of pulmonary oxygen uptake kinetics with skeletal muscle fatigue
resistance and peak oxygen uptake in healthy young adults. Journal of Physical Therapy Science. 25(11): 1363-6.
. Buchheit, M., Hader, K., Mendez, A. (2012). Tolerance to high-intensity intermittent running exercise: do oxygen
uptake kinetics really matter?. Frontiers in Physiology. 3(1): 406-14.
8. Hetzler, R., Knowlton, R. (1990). Effect of paraxanthine on FFA mobilization after intravenous caffeine administration
in humans. Journal of Applied Physiology. 68(1): 44-7.
VY tmis 106 O S Las) L Sleb 5 3508 6585 5 (ITA) ekl oV el 3l e BT e (s 3l s le s csbis (ns A

10. Armstrong, N. (2007). Paediatric Exercise Physiology. Churchill Livingstone, UK, 233.

11. Zanconato, S., Cooper, D., Arnon, Y. (1991). Oxygen cost and oxygen uptake dynamics and recovery with 1 minute
of exercise in children and adults. Journal of Applied Physiology. 71(1): 992-9.

12. Pons, G., Lenssen, A, Leffers, P., Kingma, H., Lodder, J. (2013). Taekwondo training improves balance in
volunteers over 40. Frontiers in Aging Neuroscience. 5(1):10-16.

13. Hong, S. (1997). Research in physiologic biochemistry characteristics of korean excellent Taekwondo
athletes. Beijing: Sports University College News. 20 (1), 22-7.

14. Markovi, G., Miigoj, M. (2005). Fitness profile of elite Croatian female taekwondo athletes. Collegium
Antropologicum. 29 (1): 93-9.

15. Wu, G. (2009). Arginine metabolism and nutrition in growth, health and disease. Amino Acids. 37(1): 153-68.

16. Bailey, S. (2010). Dietary nitrate supplementation enhances muscle contractile efficiency during knee-extensor
exercise in humans. Journal of Applied Physiology. 109(1): 135-48.

17. Bailey, S. (2009). Dietary nitrate supplementation reduces the O2 cost of low-intensity exercise and enhances
tolerance to high-intensity exercise in humans. Journal of Applied Physiology. 107(4):1144-55.

18. Jones, A., Wilkerson, D., Koppo, K., Wilmshurst, S., Campbell, I. (2003). Inhibition of nitric oxide synthase by L-
NAME speeds phase Il pulmonary vO2 kinetics in the transition to moderate-intensity exercise in man. Journal of
Physiology. 552(1): 265-72.

19. Koppo, K., Taes, YE., Pottier, A., Boone, J., Bouckaert, J., Derave, W. (2009). Dietary arginine supplementation
speeds pulmonary VO2 kinetics during cycle exercises. Medicine & Science in Sports & Exercise. 41: 1626-32.

20. Bailey, S. (2010). Acute I-arginine supplementation reduces the O2 cost of moderate-intensity exercise and
enhances high-intensity exercise tolerance. Journal of Applied Physiology. 109(5):1394-403.

21. Maxwell, A., Ho, H., Le, C., Lin, P., Bernstein, D., Cooke, J. (2001). L-arginine enhances aerobic exercise capacity
in association with augmented nitric oxide production. Journal of Applied Physiology. 90(3): 933-8.

[

)]

~

A4


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.79
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.7.5
https://jsmt.khu.ac.ir/article-1-150-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22520708.1394.13.10.7.5]

[ DOI: 10.18869/acadpub.jsmt.13.10.79 ]

e g gl 0855T 0L JoSa 3l

22.

23.

24.

25.

26.

27

28.

29.

30.

31.

Burnley, M., Jones, A. (2007). Oxygen uptake kinetics as a determinant of sports performance. European Journal of
Scientific Research. 7(2): 63-79.

Schaefer, A. (2002). L-arginine reduces exercise-induced increase in plasma lactate and ammonia. International
Journal of Sports Medicine. 23(6): 403-7.

Bescos, R. (2009). Effects of dietary L-arginine intake on cardiorespiratory and metabolic adaptation in athletes.
International journal of sport nutrition and exercise metabolism. 19(4): 355-65.

Colombani, P. (1999). Chronic arginine aspartate supplementation in runners reduces total plasma amino acid level
at rest and during a marathon run. European Journal of Nutrition. 38(6): 263-70.

Lacerda, A., Marubayashi, U., Balthazar, C., Coimbra, C. (2006). Evidence that brain nitric oxide inhibition increases
metabolic cost of exercise, reducing running performance in rats. Neuroscience Letters. 393(2): 260-3.

. Vanhatalo, A., Jones, A., Blackwell, J., Winyard, P., Fulford, J. (2014). Dietary nitrate accelerates postexercise

muscle metabolic recovery and O2 delivery in hypoxia. Journal of Applied Physiology. 117(12): 1460-70.

Kelly, J. (2013). Effects of short-term dietary nitrate supplementation on blood pressure, O2 uptake kinetics, and
muscle and cognitive function in older adults. American Journal of Physiology. 304(2): 73-83.

Clerc, P., Rigoulet, M., Leverve, X., Fontaine, E. (2007). Nitric oxide increases oxidative phosphorylation efficiency.
Journal of Bioenergetics and Biomembranes. 39(2): 158-66.

Camic, C.L. (2010). The effects of 4 weeks of an arginine-based supplement on the gas exchange threshold and
peak oxygen uptake. Applied Physiology, Nutrition and Metabolism. 35(3): 286-93.

Larsen, F., Weitzberg, E., Lundberg, J., Ekblom, B. (2007). Effects of dietary nitrate on oxygen cost during exercise.
Acta Physiologica. 191(1): 59-66.


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.79
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.7.5
https://jsmt.khu.ac.ir/article-1-150-en.html
http://www.tcpdf.org

