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Introduction: : Recovery after sports training especially endurance activities is one
of the most important concerns of athletes and coaches. The present study aimed to
investigate the effect of a short-term course of oral I-arginine supplementation on the
sequence of responses of some biochemical indices levels during the recovery period
in male endurance swimmers.

Methods: 20 male endurance swimmers with the mean and standard deviation of
age: 29.25+4.5 years, weight: 78.06+7.5 Kg, BMI: 23.99+3.69 Kg/m?, and VOzmax:
4143.1 mL/kg.min were randomly assigned into two supplement (10 people) and
placebo (10 people) groups. During one week, 7 g/day of L-arginine was given to the
supplement group and 7 g/day of placebo was given to the other group. At the
beginning and the end of the week, the participants underwent a 1500-meter freestyle
swimming test. Blood sampling was drawn at the rest times and 5, 30, and 60 minutes
after exercise.

Results: The results of the present study indicate that the short-term oral intake of |-
arginine supplement decreased the resting levels of the insulin hormone and
increased insulin hormone immediately after exercise. Likewise, growth hormone
increased after 60 minutes. In addition, it showed a decrease in cortisol hormone at
30 and 60 minutes and an increase in testosterone hormone (P<0.05). No significant
changes were observed in the levels of other variables (P>0.05).

Conclusion: In general, it seems that L-arginine supplementation has beneficial
effects on the short-term recovery of endurance swimmers.
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Introduction

Recovery after exercise specifically after endurance activities
is one of the most important concerns of athletes and coaches.
Arginine is one of the amino acids considered as a precursor
of nitric oxide and creatine amino acid. Previous studies
showed that L-arginine has a positive effect on increasing
growth hormone and insulin. When swimming competitions
are performed on successive days and in a limited time, rapid
recovery after each intense activity is significant and vital for
swimmers. Therefore, the present study aimed to investigate
the effect of a short-term oral arginine supplementation on the
sequence of responses of the levels of anabolic hormones
including testosterone, insulin, and growth hormone, as well
as the biochemical indices such as blood lactate and glucose in
male endurance swimmers during the recovery period.

Methods

20 male endurance swimmers (healthy people with a history
of continuous training for more than a year, at least three
sessions a week) with mean and standard deviation of age
29.25+4.5 years, height 177.93+5.35 cm, weight 5.5 78.06+7
kg, body mass index 23.99+3.69 kg/m2, fat percentage
16.4+5.7, aerobic capacity (VOamax) 41%3.1 ml/kg*min
voluntarily participated in this research. Participants were
randomly assigned into two groups: supplement (10 people)
and placebo (10 people). For one week, 7 grams of arginine
was given at three different times during the day to the
supplement group and in the same way, 7 grams of placebo
was given to the control group. At the beginning and end of
the week, participants swam 1500 meters of freestyle with
maximum power as an endurance test. Subsequently, blood
samplings were drawn before and after the supplementation in
the same way. In each cycle of taking specimens, blood
samples were drawn at rest times (before and immediately
after the 1500m swimming test) and 5, 30, and 60 minutes after
the swimming test.

Results

Current study outcomes indicated that the short-term oral
intake of arginine supplement decreased the resting levels of
the insulin hormone and increased this hormone immediately
after exercise. Also, after 60 minutes, the growth hormone was
increased. In addition, it showed a decrease in cortisol
hormone at 30 and 60 minutes and subsequently an increase in
testosterone hormone (P>0.05). No significant change was
observed in the levels of other variables (P>0.05).

Conclusion

According to the results of the above research, arginine
supplementation can positively affect insulin, testosterone,
and growth hormone levels as anabolic hormones that are very
efficient factors in recovery after intense physical activities.
On the other hand, a decrease in cortisol hormone as an
important catabolic index in the recovery period was also the
other crucial effect of arginine consumption in our study.
Based on our findings, a significant correlation was observed
between insulin, growth hormone, testosterone, and cortisol
with arginine consumption. However, no significant
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relationship was observed considering the relationship
between arginine and blood glucose and lactate. In general, L-
arginine supplementation may have beneficial effects on the
short-term recovery of endurance swimmers.

Ethical Considerations
Compliance with ethical guidelines:
Ethical considerations were followed based on the guidelines
presented by the ethical committee of the University of Tehran.
Funding: No funding was received for this experiment.
Authors’ contribution:
. Dr. Rahman Soori: Supervisor
. Dr. Siroos Choobineh: Co-Supervisor
e  Alireza Moosakhani: Conducting the experiment
. Dr. Hamed Rezakhani Taleghani: organization and
managing all participants for the experiment and
contribution to data collection
. Dr. Farhad Moosakhani: Supervising all laboratory blood
sample measurements and supporting all expenses of blood
factors testing

Conflict of interest: The authors have no conflicts of interest to
declare.

Acknowledgments: We would like to acknowledge and give our
warmest thanks to the Blue Dolphin swimming team and all the
people who contributed to this experiment as well as Mabna-
Laboratory to help us to do blood factors measurement.



4 A . ® }U ‘\\
'I P ‘ 5 //)UJ/r
| »
Lty
/J/rw-l-sﬁs,« WAl
[/ ! -
ot FU (419 30 (Slwowiige S AL (B 31 SLEWl Mg 2 35T 5w eSo il
8l 3L 5,98 5o
ﬂ_,sli!l.b SBLS, ol & PB owyo dr,d Al Amg> (g gt A PB (wgo Lo sle d gd)}w ol

S00M@ULAC.IT :4sbL]) .ol nl (|5 Ol 5 olRiils c(o3jyg pole 5 (S Sy 8ISty (o359 SGolsn e 09,5 -
ar.moosakhani@alumni.ut.ac.ir :asbll, .|yl ()l os c o oSy ¢ oijyg pole g (S8 Cuny 5K ¢(objyg (£59090 348 09)5 .Y
choobineh@ut.ac.ir :asbLl, .yl ul oyl c o)l s olRild ¢ b5 y9 pole 9 (S Cayi BASUIID ¢ b5 y9 (559)5ud 05,5 Y
fmoosakhani@kiau.ac.ir :asbbl, .yl )8 oS doly ¢ oMol 131 oKl ¢ Kb sueld B1SiN> ¢ Kb suald cuslisdianmn] 09,5 ¥

Hamed.rezakhani@yah00.com :asbll, .l nl z,S )8 3l ¢ oMl al5T oKl Gty Copr )5 8IS ¢ 5559 oo 09,5

ol

Al OleWb]

Oy 5 O35 slaadals o ot | gtaliinl lacdled pogadas 5 (odyg Sliayed | g 8Ll 1doshe
Tok sy JI5 2 (S 05,1 (23 JeSe Soools S 593 Sy b sy gl hingly Sl B
sl 83l 893 53 (gtoliil SUS Goye 3 oleerdon sloadld (S0

39 el YAYOREID (s bl Bl 585lee b a5y ozl (51 30 iogefl Y+ 2 ibg3y b,
£ 5 okST 5 oo BTN (Gilon o3 qupe sio 3 o) shS YYIAREY/SR Sy b5 sl e )5k YAIVE-S/0
i diljgy atan S Job 0 0 punds (305 V+) Ladgyld o (05 V+) JoSo 09,5 93 &y Bdlal & yguody adBd jd
o 33g031 51201 (sl 20 V0w (gl i (slol g laml ,o b 03l Ladg b (S5 09,8 5 U8 09,5 41 55 £ 5
8,8 ploil o g Ve ) cpyed | g ddds o vl slayle) 40 (608 s Aol Jasdy

s S3000S” Syt 0h 1 JoSo (St e o sl o] 5l S 3l inghy slaasil, Hal
Fe 3l o sgbimen b Cllad Sl g AlolB (190)98 cnl G119 Olgul (190y98 (3Tl Zolaw (yialS
97 ALdy 9 Ay Yo ploj p3 JojssS igeags (Rl cnl g ol A Ui GBI D) (19ey9m 4dBD
i odblie ()b dre i 0 glaysie Fokw .(P<~/~Q) Ay plis 1y g ywgind eeyen ol
(P>-/-0)

ool (559805 1 satedgm sl Slgise Sl JaSe By sy o aidy LIS oot 15 S Al
il il zalizl o SLs

gy 1 le £oi

NRYIR VAV PRy T
WA/ ¥/ V16 K55 g, b
WA/ NV 2 oy g ,U

VY8l 1 Wi g 6

2 el SLb obye pliasdsn slopadls (3 slagl 5 2 o85)] iludeSe w6 (Fe0) (hlSan 5 Lo ple (B e tole) sy D!

B=NF (V) e odig (e pole &5 28L3L 890

(CC BY-NC 4.0) 5208 52,8 ¥ (ol 2 ) 353 (6,88 cSllo (35 5 sl IS0, csale 4y i ) o o
jSD@Ut.Ac.ir : J.es! | NttPS://jSh.Ut.AC.Ir/ ey yis oyl .ol 03,5 81y Bainn g &

DOI:

[oNolel

.[)‘)e('i oKl C;I)Lﬁlﬂ :)JBU



mailto:soori@ut.ac.ir
mailto:ar.moosakhani@alumni.ut.ac.ir
mailto:choobineh@ut.ac.ir
mailto:fmoosakhani@kiau.ac.ir
mailto:Hamed.rezakhani@yahoo.com
doi:%20https://doi.org/10.22059/jsb.2022.206134.1075
https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1
https://jsb.ut.ac.ir/
mailto:jsb@ut.ac.ir
https://orcid.org/0000-0003-0877-1566
https://orcid.org/0000-0002-8578-1752
https://orcid.org/0000-0003-0877-1566
https://orcid.org/0000-0002-1914-0009
https://orcid.org/0000-0002-5775-9881
https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1

ohKes g 550 Hla>, A

EPRY-N

9t 9 M M3 il Cage (el olKiwd Soy50 b diel sl ol V] 395 0 )05 59 3,5es Sgarp 4o 1 ¢ [4 A @]
39S g A6 (8 39S 84S ST (sl y90)9m oala S5 9 3950 Llpmesit V1 I L 0l 2 19381 [V 0] 398 035
Y O] sl e w3l a ]y SHae

Ol Gpan &l JoSa ctival sl ol [Y] 2900 15y 90 y9 ey il o Liyg50 lislgilogus g8y b o453
Cilisee (slaadls 5 3,8kae p o b uyp & Slidos S g Casl 0,5 by (3b5 lyy OHK8509 o 33T sl 5
9y yubey 0jg> ol > 4B Splonl Clados g lntmggy )b b (LSS50 o 0 ol Ely) 5 Cueal Sl Gl & cslazsly
4 085 JoSo Sl oy 4o (gl dine) (o y> unl 0391 S pote LIS g 9352 ¢ FMhragd (Sl y2gd Wile ol sy
I3l g o SV el (IS 5] 09,8 53l Bl pllo (S350 69y silsrie G9eil o (b g atin dw Caa
Ol L gtaglia (55 ) i 53] (Sgs e 3B o> s > (b S [A] sl s edls i (silm ol ST
53] o JeSe 3 Ll W] casl o392 olyo 350 ()1K559 1 J9305595 (190398 Zolaw Joline ysis pie yoboman § 435 (90590
g (y90p9n Joline yunsi pis 9 Ay (190)98 (aljB1 &S A () 038 peT Stagliie ())1N5559 > CkeolisS 53 (yiiyol ) g
3] ST lins 5 pie 35 9 (6 gmes il Sholine Ll b ys35,] s JaSo sl 005 L3S Lilta [V ol ol I
[A] sl o3g: olyon (s5lgm 905 5l gy (2o

P s Lol lasl Wil S5 laeSe b oS5 3 of)] Gpae I ey gl g S5 poba 5
ST olitn] slacddld cps )3 9 i o] g P 4 by [VF AT 8] cul sad o3l ol 58,500 clajiagh
o]0l il oads 5158 Calisee (sl gy Ao (3 aSjeb led [V0 ]l dtils ewsl ASle daygeyen (S g (5 )blixe
S g s 18 9 SUSY golaw (pizen 5 J9jsS 9 asegied My (gl Siges9r gokaw s pas b a8
@ Al sbiagh ) 1) Yl ojlse i pas Oliiog (S [VV] 29800 oaalie (1359 slacalld Sl Ly g ey Blike
LV Y O] Slazily sy Bpas Gio Job b (559 sladid) ;5 @glds ¢ JoSo &9, 593 (1290 cawlio alo cslofyg JoYs
53 el ol sl asly o 3 Sglie HBT laculled £45 g e il «dymn 593 g Hloj @ dngi b 55)] B pae duy o Hlaias
©aoolS bl byg > elial S loye plesdgn Suadld Sy p i) (2JeSa jg) cin b ol g,
b (g2

g3 wliig s

L 540!

o) o e o (Wi > Ay aw Bl Jlo 61 i polie opyed Al b ol ol 1) (telil 350 o), SS 51,8 Y-
e o oSS YWRAEY/SA Sy 5355 Ladls oo S sl VAI-SEVID 139 «yie Sl WY/AYE/FD 15 (Lo YA/FEYD/D
Ol s igh cpl g 8l Cdbgly (adBy > p,SelST i e YEFYV/Y ((VO2ZMAX) sjlsn ol AFIFE OV oy doyd
3)lg 9 i (H35 V+) Lesgyls g (35 V+) JoSKo 09,5 95 4 asbiculis) g (638 Codles 8y (35 30 9 (> duds | G 33

L. Nitric oxide (NO) 2, Branched chain amino acids

1P lewsli opgo 6, Laid (005L5 5,90 o b )9 (siwsj pole



1 Sl 8,50 50 prolizwl SUs Gl po ot baridsn slogas s (o550 slogiasly o5 o iy | 5l JoSo 3l

go ol w3y b gl (JoSo Brs il ygesl atin Sy sk )3 g (igesl £ 5l i olo Sl el eled S gy
Glagyls b 5Bl ol Slgo oguaids gy b oI JaSa G5y Gopuao 3l condilyl lié dabyy ool W iogej] 50
09,5 93 1> (503l 3550 (laysSTl 1o I ogefl JSSgy 9 5 adgl 903l elel 1 S o oy (Splie 0Slas 1 S50

(P>+1+0) 2815 (g, Moline oglis g dosgls 5 JoSa

a9oil SS9
5 200,8 C8 b (e Al 3 (939 h Aeted (b9 deganee 53 (63 & il )3 I dgel ol (geil 9y il ey tie S
buwg oges Codlw g (SN dobcgls ) 85 5 .0 00l Fuoly gl (sl yinwyy g NAd an g (el JSTgp Cilisee (sladis diwj 5o
5 W o90il (B pae (5T 151n) (glon (Sobol s oyt Sl g cigedl ot 1l )3 36 9 2 Lael 5 J1aSS L ioge ]
9 5B cdiw) slabafidn o> Mo (s Sb B35 asll w8 Wile (63,8 sla yadls S 48,5 31,8l 5l eg)T 93 3,8 Jolate
Wb E g oy SV g g gSa J9e 3 sk 1 Sl ekl L (0

gl 3 i celo S5 g B pols sl oo 50 (abbilin g cael )3 g bl el gy ) e (Sinlen b la i3]
Olej 3 s S 53 e 5 03 gl 4y (IS5l MY gy 5 SIS R0 Bgiol) ogio] 5 g o s nS055
SS9z &gl gasl 5y b 485 (6yglS0) 893 3 £ g ¥ B BB g (yheo 4iBD) Gl I L Aol b g5l )
99 Laig)l> 5 5] JoSo (it 5l g e 5 o g 1B )5 93 o £)5 93) 5 i allig) atin S e 4y L ioge ]
Gl o V0w ol L y90]] .S plonl JSig Ayl ol aslite SIS Sgail wiin jo; 3 5 [VY OF] w538 By 055
595 e 52 09,5 93 0 28 )F plonil (03 &5 Sl 13 5 el 93 0 50 ey uld )3 eaded laplej g ol ples b ats SIS
03,5 &S 3 (B39 gl 3 e SIS ysba

S GBS diged
SP sbdige (B)S Sy 6x5 095 Jilwg 53 9 s il olSiwd § Kb p3l Sl e ) 615 09 lp paasie 9
10-+ 539548 ,5 ) SEDTA Ligs (sladly )3 (58,5 51 (g alolddly botiges 5 ol Jostr gl )5 5 xS0 45 o3l 3
0909 Jolid Se5 (sl ygS 1 b o3l Jlas! olislejl 4 ladiges Joo oguaste L)l )3 g 4ldd Vo Codo ) g BAS gats yilos

ScuS b ol ool pitann b 1Y gy b 193 08 9 SUSY ¢ Jg35)65 (19098 (g wgind (90,98 by (19098 ¢ algm]
A5 0yy (BIONIK) yg0il gy 5 aslul b ey

bl Jeosiga j25

S s g e Sl (TX0) (1S5 slaoflil b uilly Jdos (g3l a3 ()le] il SPSS-21 1jdlp 5 diuwgay ool
S 09031 b ogsS 95 e alafi &y Alal gy 5 ilow (izren 28,5 plonl ) S (slailog 13 09,5 93 e Ciglis g s S0l
A a3 S Jai 3P0 (g oline s oyge] ol )3 Cépdy Sygo 255

1L VO2MAX 2. BMI

”"r’)l@g :J}/SJL‘.J ;p.bd)}u 5)30 :‘;.3)')} ‘54"..«.3)’0}19



ohes 5 )50 Hla>,

S sbadl

99 duglio (903l g )3 9 Bl g2 (tmgdy (sl )3 Ladg)ls 5 JoSo 09,8 o (5 loline glds (g0l 3 45 B LS
ol S 4 iy sl D 3 2399 0156 S0l slaygiSTs p p5,] JaSe 3l Baimd s lolins slaciglis g 0g)5
oanlio (55,1 e b Jg55)65 9 g sginsd by ccdgmdl (sloige o (it (6 0line (Stwsad ol (imgly (claaidly ol 2 093 00
Ol g (P=+/+¥) odgus] (190,92 (il stl Zolaw (1Rl s DodoolisS 508 (135)] JoSo (Sygb Bpme (P<0/0) 1
y loline 2ali8l A8y (1509 «8ljl adid> £ loj 53 yobiyran Ad (P=o/e o) cdlad I ey alolBM loj 55 (150)92 (1]
ol 2 G938l g olyen (P=+/¥F) adids £o g (P=e/e o) adBo Yo loj )3 J93sssS 0igergn (il b g (P=+/+¥7) oy lis
P=ov e o295 P=2/3Y) olixe tlS” (gl (yg0y9m 45 ol (L codd gy yr oloj iy Egae 3 iyl Jibs 9]
95 P 8] ol il g loling Lial33] g ytmgind (90598 5 g (6] capd 1) =) DF=Ye FEAAVY ¢Lng S 952

() Jgde) s 0> (s loline 13l o sy 3l90 1503 33 (Ul cuys « MY =V DF=VF=0/+ A o 29,5 9,0 P=+/+++

 —
Y —
",
P —
P —
Y —
Y —

L G 1 vt (193 (5 15 gl

o g sl 55 5 5 e
Hw)fwmdup‘_gffm}w
o g 4 T 395 (55 i
G jf g 4y Be (335 (¢ o digai

Sy 09 Sl g (MRgh JSgy ) JSW

1P lewsli opgo 6, Laid (005L5 5,90 o b )9 (siwsj pole



Sl 8,50 50 prolizwl SUs Gl po ot baridsn slogas s (o550 slogiasly o5 o iy | 5l JoSo 3l

FogVeiodd 38> g Sl sl syloj 0o Cug )3 (F9 52,88 Suogi sbradld.) Jous

. . . . ;% "
a3y gy gy 4 wets (el ;
CE P g Jaka o, 22a
P i [+} B l".jll
Lag,ls
SRR IR EARI VYIFFEFIAY Y AEYYY YA YN Y Jata
ool
(TERE R YAV YOF A=A/AT IYIVREAY YN ARV T Lagla B
YR YAY ATESTE YY) [P Vo LAYy e LOTAESTI L S 1 g/ ml)yulyudt
GG
YA AFZAIAY VA BAE AP YAFTEAY YAYYEY Y eI Lagla
I¥£ 8 YiYaEY 1Y Vel AFEN Y VATAYEA + & STAYEN BB Ja¥a 1
VR TR FAYEY/TA VPR A VAIAYEY O SJATEL TV Lag, b LRArs pad
VY deke A AFYEF AF VAVAZAN Y PIEAEY VY NLEEL AT g5 1 mg/mlys,
JYFE T A YA FY YAFEY 4 VIAAEAYA BYIE)FF Lyl Lo S
&+ AEVAD AITAEYA NYAEYAY AT Y04 FIFVEY - ¥ Jasa .
85!
MYFEYIS (AN EST s i+ YEVAY WRESTARY FIYYEWTY Lag ls B
FIFVE- JAA ALY AT BIYEE 5 Y SELEY i ; mg/mlyp, 2z
Yl AAZ - (A8 YA Y B Yo [F AL (Y VLYY Lag, o i
Ve LAY BAZAY A VWEFFZPAEY IFVIETETRIY TYATEYY JaSa |
VEVIAYEFS VY VY EEEAT VASIFRET ALY VP ABERYIYY VYRETEIYA Lyl Lo s
sty EE e aavs VANV EY VYEEASY LAY YEY YR JaSa : mg/mb, Jaz.5,.5
T VANFEDNYS  VA3/ARDYYS VAAEFYFA VAREOAY Ll O YT
TTEAAS SEIYYEVT AR Yo 4 AT TY AR AR ES Rkt Yo FIAAEY [ FY Jasa
- : s ool
\Y£3/F4 AN OETIAT T+ WFENATY VVVFFEVTIAA LA EESRTY Lasg b
. - mg/diys,ie
FYFEEV AT Ve frrEYY VIYAREYYVY  VNERRYYIAL 1 TERIRNT L .
AFE4/F AN YT IERE1 10 VaViAEAE: T Y AEIATR Lasy ls e
VYFYETY D YA AAEL Y AYIAAEATIY Fefab=tTiarY VY TEYA0 JaSa .
VEVIEY Y AR rhis AT AF VRV VEREYY Lasy ls il &
mg/dl=isy
VR AYER (VY /A TEOY A BEVETE FAIYAZY A VEL AT YR JaSa :
T VN AFEOVY BYIrE < AY DA FEY VA T

’f’r’)l@g ,J,/SJL‘.:) ;MJ)JL:) o‘)j.) ‘(5‘3))} ‘5.:.«..:))’9}15



ohKes g 550 Hla>,

Cond P UB Cond jldart S Jaard e J am T

(aiido) slaj

o J dar P

o i
. wmea (DS 20 & PR | JENE 5
o - Yo F
\ e () e ... \ =) s J ey
" ¥ 5 -_— i) " *ﬁhp_,‘,wsl?“ N -
§ v \ et DS R 7y e \\ I I
3 a y o P N
= ¥ " \ A Seeal s - LY
1 b % S N g S '\
EIRTY R e = / B\
PN <8 N\ - . T ¢ 8
E ) I e ] s “‘\\\
L ‘\} \ . e Rl E o ‘\‘\ kN
[r3 o aaed BT e =% W -
€ Nl > w| g N
R BN
W
1 1" N
¥ *
5 ds
Con I 8 o lamr s Cow am D Cas o ¥V Cew o fr P 1y I U 51 PPN i PP DR A VP (- vt 8
(43:50) e (58 glo;
- . w |
ey Oyt obsy
Ya _
mmmm (b s ¥+ e i J
. e e ] £4 === () G J
g LAl —_——-0nada n —_— Mews
g_: g "\..‘q — ) e fi 1 = () Ze
5w / % ERR )
7 AN WL Yy
i TR0 3
= ot AN = v
g P W £
P t’/lr s ¥
8 Y oaN
&
& eun & Yo
/ = A
8
word I s ey iy laied oeliee i yliicps G ) 8 s it o G e AT i P
(ai0) sl (48,85) lajy
Qg g 5
Jaises
1 el sl o 1. Bacti
e Lt 1
e () ] g it
A - \‘ . - e S oo """‘:}MJJ&!
] ’(‘r ‘\ — g 1" 7 e /_,.::‘,\“ -.\\ s B g
4, ¥ v, - @] - e G,
4. o ,"ﬂ -\\ \“ ot 3 f'/:_,:: ________ — \:\‘\ — e e
g5 v - PP N e /‘Jf TeIA N
O - 2 5 "’{3 N
3 —_———— N 3 : N
Z F el B RS 2 .. i NN
3 W, - - - bl Dt 3 b R
= W ~ - E Fé p N
b - ~ el P ] A
€ . So € L4 N,
16 i A
s -
— v X
7
v a- 4

Cad § S s o o o s o Cuw lasF

(42:88) ey

9 25 g Ve D (52185 g Cllad I g dlad 1 ey (6050511 iy 93 903Tm 9 90Ty B SR 3INT (S ASLG LY ylagei
09039 109 P (190,98 by (190398 (ol gl (390 )9 Ol s BB ULS 59530 (S 13905 (U 15) Loig )15 5 ((5,1) JoSKa 29,5
A g5 SV spwl g 359 Jg3 598

S5 A g N

selinol SUs (ol ye olasdon b adls Sy i (4l p) catn) 55)] om0 JoSo jg) i 45U oy Ban byl Limg3y
S 9 ST 400 eomed ohewion o jadll p Llg o &S Cul ‘_514;.:»1 S &gjj 88 ploul aeolisS sl )90 4o
Gy BT [VF D] w103,8 5155 1y syl Boy55 yblias pil lisios yni [¥ ¥ O] w5l 35,50 g5 laadls g laygeygn
b ol b el 0ad gy wllo 313 g lilaws o)K7 55 5,8 kas 5 S slygiSh 5 ilisee Cliins ) 555, JaSe (STyss
0655 e eSe 153, aMel (Vo)) hlSen o' Slaly ploT IV ) ] 5,8 2l scil @liios ol 5 lgsns |y (solad (6 S e

L. Adam zajac

1P lewsli opgo 6, Laid (005L5 5,90 o b )9 (siwsj pole



I Sl 8,50 50 prolizwl SUs Gl po ot baridsn slogas s (o550 slogiasly o5 o iy | 5l JoSo 3l

9 IGF-1 15) (9090 Sl s (toglie 83,5 (3003 ()85 1 ati aus Jsbo 1o (p)5 VIY) ot dpelgizel 9 (25 V)
OUE gl 90590 5 J9355395 (190398 g rimgins (190398 33 (5 0ine 3L &S el Jlo 5> () il 0h p o IGFBP-3
090092 by 59 (p)5 WY 5% ) 5] glite (sl )y Baa by (dos (Ve +0) )Sen g 58 VY] sl oais o3>

W33yS wyp ol D131 50 Wy

oo @l b Sklj g lsS @ls [WV] 95500 385 (i50y5m jhlins (2133l s )57 9 0 (slajea ol L Jiaghy ol @l
G 039 PSS o il 4 oyl p )5 1V Gpae 13 (BIS (VoY) en ) ygd Ll 3o Slgseen (s3920 b il
03,5 032303 213l )3 (5,08 85 Sk (903l Sy (o (1205 09,5 41 Camd (503 5 35 09)5 1 Aby (90y9 slaline 1Al s
G55 cobibyly b (YVF) hlSen g lobw o515 [WV] cals (s loline 5 GHERLING IGF-1 GHRH sloygiss 5, 15
Lol plosdon slopadls 2o > patuie 36 (6lig) p)5 F) sl a3 JeSe diin Jlog 0y pMlel talial (slaosigd
SIS o s s b LS S0y S yxe a5 2 et 1 45 el 005 lic ADMA L5 g 20l ol o> el
oS izl @l o313y (igergn 2 (p5V) 055 (Shisd Bpan b o & S5 oS 3 (V0 +F) ollSen 5 s [VA]
L o3 S5 cslagtmgdy g2 olyem (2303 g iyl 09,5 b dugllio )3 (303 09,5 )3 A (ygoyem LalEI L ozl My o @l
Olos b cullad (b udy gey9m a3l JBgjle (139 pastiel 4 Glgie gose ool lacde [ &S Cunguanl jolb> s gl
DDA 558 o)l 5] by

ol 4231y I3l iyl 09,8 s oyl 09,5 3 by (igeyem cBLL daBd Fe lej 3 o Lt pols imgh b
OSlglages gy 1l sl sl o) [T+ V] 393 43, 9ms90 7555 I3 o Sl 053]l o3 oL Sl
slllio 4y (Y- oA g gyl g JoiS Co 5 (gy950 (slllio 5> [0] smd oo il g A8 o G561y p3lSe cul 15959
Oen ot gz (o el 00 e (gl (ol gola (el 4y eglie IS5, 0 (5] Bpae &S 1)l o)L
& (ol Cld Sy ) gy S (S5 by JoSa S jhadli dial dladl g ShidngyS g syl & 3 (LS 35 (Y)Y)
Jobino Coglis joloyad 9+ 9 ¥ 5283 13 S 5 udgund] (ig0ym 5 Jaline (I3 L Laigyh 0,5 4 s s 00l JoSlo 09,5 13 Lo ge)
YT sl 039y ol o VYo 888> )5 Jo35355" (190590 41 (g piusgiand (190)98 Camad
o (O 039 L3l & )5 V) 5, 13,8 ol 93 £ Cubd 4 Mive by 59y (i )3 (V+)F) )Sen 9 SlS yols
N sttty bl S 1) a8t St sty 53] (3ol e Ll o (Gl gas] Cuoglio il g (e 3 Slae d9ut
5 e [YY] sl 03 03] o & lostingly 5 53 o 39300m 39 095 45 el o SIS RIS bl 3
Sesosloly adled 3]y o3 3 iz BAB Sy (ig0]] S (o 029 WS35 2]y 5 (amdeSe 13T (V2 +8) lSen ol Sl

3] sl 039 YL (gylslime Cyguods o> SIS A VO CubiS

OSen & JigS S 103 (gl 53 bl Cusgund y3b 35 @l b (Vo I)) ol g gt 5 (Yo +V) oS’ sl simgy gl

dipdiy 5 dielogd Cllsd o (b gt 2gs raliiel (5559 50 1y (el o Jsbo )3 )5 ¥+ ) o5yl G5 5 (V405
A (Bl 158 9 FEA (g yundS clale (ials oly (Lis bt 3,8 gy FFA 5 JouadS (195 48 gl (19092 595
5 lguad] (9059 sl 45 91 ol a5 Ll &S5 Ll .l 0315 & oog S )50 by dulie )3 (53] 09,5 5 (153 435 il
22l ol dnuils cdld e > GLUT-4 b sty 3 o 5l s laST oy Laaliil 31 0 1) s o) oS Ko il
Syt o)) JoSo (S Bras oS cul ol 5l (S 5l el laadl gl j3l B @l b jsSie (iag,

L. Forbes 3, Mei-Chich Hsu 5. Glenn K. McConell
2, Beat Knechtle & Andrew Bosch 4, Tsung —Han liu

”"r’)l@g :J}/SJL‘.J ;p.bd)}u 5)30 :‘;.3)')} ‘54"..«.3)’0}19



ohes 5 )50 Hla>, I¥

OBl 55 5 (e, 0le ) 0ad8lil ploj s pSeslul gy )3 IS ssbar gl (gesen (ERL uw (4 SG) CdaclsS
5] el 00 Ladg > 09,5 | dumliio )3 Collad I Ly aboly 1 (y90,9m el G131 g (igesl 51 ) (il lej 5 olias
GRIB Bosk ) g )1 ol Sk sl Jgbe (el Blis 25 (55,1 sl IS5 gl 5 1 glite sy Sgil 35k Sl
28 )35 b S5 oo gl Canglio ShalS g tdgu] Cmlus S8 sl L (6 Sam g bl I b o) g3l )3 L] Sz

IVE v 0]

Vo Caoliial 93 g0l 5l L o sioliinal B> 4 p)3 b 90 b )] (3 JeSe sdeg o wialy L (Yo VF) Toluols Lbg (690
4 Ve oline IS 55 g eygel gl Connd 3l g (355 09,5 30 Jg3isS oo (ag0298 e 285 plosl i 99 50 o el
B Sploxl 309 @ls & gl ol @l [WV] 45 0 IGF-1 5 (sl (19059 ok 1 (g)lolime i Lol b i ol plasl ) oy
Jalgs cuily (g oline LzalS cdlih S g Yo 555 1 ladgyld 09,5 b Camns 5yl 09,5 1 JgiwiyeS Crgaygd pols Limgh 0 .l o555
SIS b il ol 5 (g loline (Sacglis o Al o JoSio ke g o o b oy Sl 13 lacigel sl s sz e
9o Gl B ) (sl Wl sl 4xtls (gt 56 Mo g3 gbam i 0 s yS s 5 aigasl (585 ol il g
Oseag 55 5e g 33 Y] 3gd e of iy Ol b oSles g 5 (yiogied (gesgn slwokiyS ()5 abjghud G )
i)l Jalin J1(VN+) ool g g20 5 S phol (2,5 9,0 1) 292 elye Sl b Laiglo 09,5 4y s (355 09,5 1> (19 aogins
O g osle)S 103 (s > &8 Jo ) Cusguuanl pobs yingh L oad S5 ks [ IV OV 83,5 (5135 (gt (9092 2 )
5] B 0as S5 Vlie S0 5 [YO] b pg tungind Gl oo iy Sl )3 (53] JoSo e & 8 ol (V2 )
5 oline Cusguuad polb g gl b &8 YO AV Y] il 00 o QI L Jg55)55 & (igytasiod (iges9n o (I3l o
Syl CBIE § s SloygST e gy (igei] S (o el 55 gy 1y e S o 4y )] £ T e )“‘b (V10) oSen
o sl (S0 ST 25 (3 Gl 3l A 05 oo JoSo 09)5 )5 St sl 10l 4 4 10387 gy 158 SeSY
P B Juo 3 (Vo) +) iSa g alijan [IF] 48l IS b (yh S gl 2 )b ol 3l 9 29 eSS il 5 SIS e il
"5 ol [YF] 8BS olane b pelite gl 45 03,8 gy IS (g0l (o b 10555 oy 5 i s ko ]y lig ()]
ol (a0 53 3 S8Vt okans 5 g5 slaygS 1y (i ¥ o &0 o5 ¥) bijlol (5] JoSa i 5 (V1 +9) ofylSen
glis ey sl S ol 3 ogles [VF] 038" (ol3S 1y SSY el rshans 20l 35 o ol 4 00087 s 2 Al 901 S5 o
(S olino (St gy (slaeidl ol 2 3l I 5b I g0 35 JaSa Copumn ot g 5o b A5l At (90l 9 i (ig0
5 s (@)lge ol f Lt il byl (ogeas > anl i saliio (53] e b Jg3)sS g (igsiavsinsd 1) gl (sloiygorsn
St SESY s 5 5] JaSo Chyaan o byl w15 salie g foline iyl g SUSY 5 555 b )] bl ) poges 5 U
sl 485 plol A 5 S yq0ds 45 Al g05] E95 > Blgi o Lo lamlive b coglis ol &S [V 05 O] cusl osds ()15 blize Yo
4 595 Janl 456 cla)Sgilo s g ol 3l g 9 Called plim (g 5 S o 3 150 (Slaciend K03 9 48 el o S g5l Lo
100] w3l Giagh ool o5 o5 o line e wlgie GLUT-4 wilo o Jsbo Jsls

N (5 9T A

Olej 33 il @y 93930 s (shordon S ASLE (S 390 ok I Sl oS’ 13 (5 (23 JeSe Ylaisl oM ysboay
D9 aaolisS ()95,

1, Davi Vieira Teixeira da Silva 2, Martin Burtscher

1P lewsli opgo 6, Laid (005L5 5,90 o b )9 (siwsj pole



14 Sl 8,50 50 prolizwl SUs Gl po ot baridsn slogas s (o550 slogiasly o5 o iy | 5l JoSo 3l

ST g 408
ol 55 5 (539 e degasme (9 & il (U H ¢ gl iy (s o5 (SIS den I 1) 398 Blogeus S5 ilpe (b
oS o Pl gy Lo (S 3h ey cpl g0 oS e olSitylo ]

References

[1]. Forbes SC, Harber V, Bell GJ. Oral L-arginine before resistance exercise blunts growth hormone
in strength trained males. International journal of sport nutrition and exercise metabolism.
2014:24(2):236-44.

[2]. Forbes SC. Oral I-Arginine Supplementation in Young Males: Endocrinology, Metabolic, and
Physiological Responses at Rest and During Exercise. L-Arginine in Clinical Nutrition: Springer;
2017. p. 301-10.

[3]. Wax B, Kavazis AN, Webb HE, Brown SP. Acute L-arginine alpha ketoglutarate
supplementation fails to improve muscular performance in resistance trained and untrained men.
Journal of the International Society of Sports Nutrition. 2012:9(1):1-6.

[4]. Rahimi M, Naghizadeh MM. The Effect of L-Arginin Supplementation on lipid profiles in
patients with diabetes type 2. Journal of Fasa University of Medical Sciences. 2014:4(1):99-110.(In

Persian)

[5]. Willoughby DS, Boucher T, Reid J, Skelton G, Clark M. Effects of 7 days of arginine-alpha-
ketoglutarate supplementation on blood flow, plasma L-arginine, nitric oxide metabolites, and
asymmetric dimethyl arginine after resistance exercise. International journal of sport nutrition and
exercise metabolism. 2011:21(4):291-9.

[6]. Bailey SJ, Winyard PG, Vanhatalo A, Blackwell JR, DiMenna FJ, Wilkerson DP, et al. Acute L-
arginine supplementation reduces the O2 cost of moderate-intensity exercise and enhances high-
intensity exercise tolerance. Journal of Applied Physiology. 2010;109(5):1394-403.

[7]. Jang T-R, Wu C-L, Chang C-M, Hung W, Fang S-H, Chang C-K. Effects of carbohydrate,
branched-chain amino acids, and arginine in recovery period on the subsequent performance in
wrestlers. Journal of the International Society of Sports Nutrition. 2011:8(1):1-11.

[8]. Knechtle B, Bosch A. The influence of arginine supplementation on performance and metabolism
in athletes. Int Sportmed J. 2007;9.

[9]. Chen S, Kim W, Henning SM, Carpenter CL, Li Z. Arginine and antioxidant supplement on
performance in elderly male cyclists: a randomized controlled trial. Journal of the international
society of sports nutrition. 2010;7(1):1-7.

[10]. Campbell Bl, La Bounty PM, Roberts M. The ergogenic potential of arginine. Journal of the
International Society of Sports Nutrition. 2004;1(2):1-4.

[11]. Vieira Teixeira da Silva D, Adam Conte-Junior C, Margaret Flosi Paschoalin V, da Silveira
Alvares T. Hormonal response to L-arginine supplementation in physically active individuals. Food
& nutrition research. 2014:58(1):22569.

[12]. Zajac A, Poprzecki S, Zebrowska A, Chalimoniuk M, Langfort J. Arginine and ornithine
supplementation increases growth hormone and insulin-like growth factor-1 serum levels after heavy-
resistance exercise in strength-trained athletes. The Journal of Strength & Conditioning Research.
2010;24(4):1082-90.

[13]. Collier SR, Casey DP, Kanaley JA. Growth hormone responses to varying doses of oral arginine.
Growth hormone & IGF research. 2005:15(2):136-9.

H"Y’)lqg ‘J,/SJA.:} ‘,g..bd)'.)'u i)jo ‘4_;‘:'))) ‘5;‘.3)’0}15



OohKas g )0 Hla>, 4

[14]. McConell GK, Huynh NN, Lee-Young RS, Canny BJ, Wadley GD. L-Arginine infusion increases
glucose clearance during prolonged exercise in _humans. American Journal of Physiology-
Endocrinology and Metabolism. 2006;290(1):E60-E6.

[15]. Forbes SC, Harber V, Bell GJ. The acute effects of L-arginine on hormonal and metabolic
responses during submaximal exercise in trained cyclists. International journal of sport nutrition and
exercise metabolism. 2013;23(4):369-77.

[16]. McConell GK. Effects of L-arginine supplementation on exercise metabolism. Current Opinion
in Clinical Nutrition & Metabolic Care. 2007;10(1):46-51.

[17].  Maccario M, Oleandri S, Procopio M, Grottoli S, Avogadri E, Camanni F, et al. Comparison
among the effects of arginine, a nitric oxide precursor, isosorbide dinitrate and molsidomine, two
nitric oxide donors, on hormonal secretions and blood pressure in man. Journal of endocrinological
investigation. 1997;20(8):488-92.

[18]. Alvares TS, Conte-Junior CA, Silva JT, Paschoalin VMF. L-arginine does not improve
biochemical and hormonal response in trained runners after 4 weeks of supplementation. Nutrition
research. 2014:34(1):31-9.

[19]. Tsai P-H, Tang T-K, Juang C-L, Chen K, Chi C-A, Hsu M-C. Effects of arginine supplementation
on post-exercise metabolic responses. Chin J Physiol. 2009;52(3):136-42.

[20]. Hsu M-C, Chien K-Y, Hsu C-C, Chung C-J, Chan K-H, Su B. Effects of BCAA, arginine and
carbohydrate combined drink on post-exercise biochemical response and psychological condition.
Chin J Physiol. 2011;54(2):71-8.

[21]. Campbell B, Roberts M, Kerksick C, Wilborn C, Marcello B, Taylor L, et al. Pharmacokinetics,
safety, and effects on exercise performance of L-arginine o-ketoglutarate in trained adult men.
Nutrition. 2006;22(9):872-81.

[22]. Muazzezzaneh A, Keshavarz SA, Yaraghi AS, Djalali M, Rahimi A. Effect of L-Arginine
supplementation on blood lactate level and VO2 max at anaerobic threshold performance. Feyz
Journal of Kashan University of Medical Sciences. 2010;14(3). (In Persian)

[23]. Moazami M, Taghizadeh V, Ketabdar A, Dehbashi M, Jalilpour R. Effects of oral L-arginine
supplementation for a week, on changes in respiratory gases and blood lactate in female handballists.
Iranian journal of nutrition sciences & food technology. 2015;9(4):45-52. (In Persian)

[24]. Pourghassem Gargari B, Aliasgharzadeh A. Effect of folic acid supplementation on indices of
glycemic control, insulin resistance and lipid profile in patients with type 2 diabetes mellitus. Iranian
Journal of Endocrinology and Metabolism. 2011;13(4):354-60. (In Persian)

[25]. Cremades A, Ruzafa C, Monserrat F, Lopez-Contreras A, Pefafiel R. Influence of dietary
arginine on the anabolic effects of androgens. Journal of endocrinology. 2004;183(2):343-51.

[26]. Burtscher M, Brunner F, Faulhaber M, Hotter B, Likar R. The prolonged intake of L-arginine-L-
aspartate reduces blood lactate accumulation and oxygen consumption during submaximal exercise.
Journal of sports science & medicine. 2005;4(3):314.

16 Glewsli opgo 6, Laid qp005l5 5,90 o i )9 (siwsj pole



	References
	[1]. Forbes SC, Harber V, Bell GJ. Oral L-arginine before resistance exercise blunts growth hormone in strength trained males. International journal of sport nutrition and exercise metabolism. 2014;24(2):236-44.
	[2]. Forbes SC. Oral l-Arginine Supplementation in Young Males: Endocrinology, Metabolic, and Physiological Responses at Rest and During Exercise. L-Arginine in Clinical Nutrition: Springer; 2017. p. 301-10.
	[3]. Wax B, Kavazis AN, Webb HE, Brown SP. Acute L-arginine alpha ketoglutarate supplementation fails to improve muscular performance in resistance trained and untrained men. Journal of the International Society of Sports Nutrition. 2012;9(1):1-6.
	[4]. Rahimi M, Naghizadeh MM. The Effect of L-Arginin Supplementation on lipid profiles in patients with diabetes type 2. Journal of Fasa University of Medical Sciences. 2014;4(1):99-110.(In Persian)
	[5]. Willoughby DS, Boucher T, Reid J, Skelton G, Clark M. Effects of 7 days of arginine-alpha-ketoglutarate supplementation on blood flow, plasma L-arginine, nitric oxide metabolites, and asymmetric dimethyl arginine after resistance exercise. Intern...
	[6]. Bailey SJ, Winyard PG, Vanhatalo A, Blackwell JR, DiMenna FJ, Wilkerson DP, et al. Acute L-arginine supplementation reduces the O2 cost of moderate-intensity exercise and enhances high-intensity exercise tolerance. Journal of Applied Physiology. ...
	[7]. Jang T-R, Wu C-L, Chang C-M, Hung W, Fang S-H, Chang C-K. Effects of carbohydrate, branched-chain amino acids, and arginine in recovery period on the subsequent performance in wrestlers. Journal of the International Society of Sports Nutrition. 2...
	[8]. Knechtle B, Bosch A. The influence of arginine supplementation on performance and metabolism in athletes. Int Sportmed J. 2007;9.
	[9]. Chen S, Kim W, Henning SM, Carpenter CL, Li Z. Arginine and antioxidant supplement on performance in elderly male cyclists: a randomized controlled trial. Journal of the international society of sports nutrition. 2010;7(1):1-7.
	[10]. Campbell BI, La Bounty PM, Roberts M. The ergogenic potential of arginine. Journal of the International Society of Sports Nutrition. 2004;1(2):1-4.
	[11]. Vieira Teixeira da Silva D, Adam Conte-Junior C, Margaret Flosi Paschoalin V, da Silveira Alvares T. Hormonal response to L-arginine supplementation in physically active individuals. Food & nutrition research. 2014;58(1):22569.
	[12]. Zajac A, Poprzecki S, Zebrowska A, Chalimoniuk M, Langfort J. Arginine and ornithine supplementation increases growth hormone and insulin-like growth factor-1 serum levels after heavy-resistance exercise in strength-trained athletes. The Journal...
	[13]. Collier SR, Casey DP, Kanaley JA. Growth hormone responses to varying doses of oral arginine. Growth hormone & IGF research. 2005;15(2):136-9.
	[14]. McConell GK, Huynh NN, Lee-Young RS, Canny BJ, Wadley GD. L-Arginine infusion increases glucose clearance during prolonged exercise in humans. American Journal of Physiology-Endocrinology and Metabolism. 2006;290(1):E60-E6.
	[15]. Forbes SC, Harber V, Bell GJ. The acute effects of L-arginine on hormonal and metabolic responses during submaximal exercise in trained cyclists. International journal of sport nutrition and exercise metabolism. 2013;23(4):369-77.
	[16]. McConell GK. Effects of L-arginine supplementation on exercise metabolism. Current Opinion in Clinical Nutrition & Metabolic Care. 2007;10(1):46-51.
	[17]. Maccario M, Oleandri S, Procopio M, Grottoli S, Avogadri E, Camanni F, et al. Comparison among the effects of arginine, a nitric oxide precursor, isosorbide dinitrate and molsidomine, two nitric oxide donors, on hormonal secretions and blood pre...
	[18]. Alvares TS, Conte-Junior CA, Silva JT, Paschoalin VMF. L-arginine does not improve biochemical and hormonal response in trained runners after 4 weeks of supplementation. Nutrition research. 2014;34(1):31-9.
	[19]. Tsai P-H, Tang T-K, Juang C-L, Chen K, Chi C-A, Hsu M-C. Effects of arginine supplementation on post-exercise metabolic responses. Chin J Physiol. 2009;52(3):136-42.
	[20]. Hsu M-C, Chien K-Y, Hsu C-C, Chung C-J, Chan K-H, Su B. Effects of BCAA, arginine and carbohydrate combined drink on post-exercise biochemical response and psychological condition. Chin J Physiol. 2011;54(2):71-8.
	[21]. Campbell B, Roberts M, Kerksick C, Wilborn C, Marcello B, Taylor L, et al. Pharmacokinetics, safety, and effects on exercise performance of L-arginine α-ketoglutarate in trained adult men. Nutrition. 2006;22(9):872-81.
	[22]. Muazzezzaneh A, Keshavarz SA, Yaraghi AS, Djalali M, Rahimi A. Effect of L-Arginine supplementation on blood lactate level and VO2 max at anaerobic threshold performance. Feyz Journal of Kashan University of Medical Sciences. 2010;14(3). (In Per...
	[23]. Moazami M, Taghizadeh V, Ketabdar A, Dehbashi M, Jalilpour R. Effects of oral L-arginine supplementation for a week, on changes in respiratory gases and blood lactate in female handballists. Iranian journal of nutrition sciences & food technolog...
	[24]. Pourghassem Gargari B, Aliasgharzadeh A. Effect of folic acid supplementation on indices of glycemic control, insulin resistance and lipid profile in patients with type 2 diabetes mellitus. Iranian Journal of Endocrinology and Metabolism. 2011;1...
	[25]. Cremades A, Ruzafa C, Monserrat F, López-Contreras A, Peñafiel R. Influence of dietary arginine on the anabolic effects of androgens. Journal of endocrinology. 2004;183(2):343-51.
	[26]. Burtscher M, Brunner F, Faulhaber M, Hotter B, Likar R. The prolonged intake of L-arginine-L-aspartate reduces blood lactate accumulation and oxygen consumption during submaximal exercise. Journal of sports science & medicine. 2005;4(3):314.


