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Introduction: L-arginine is a semi-essential amino acid that can affect some
physiological responses, including protein synthesis and carbohydrate and fat
metabolism. This study aimed to investigate the acute effect of L-arginine
supplementation on fat and carbohydrate metabolism before, during, and after
endurance exercise of athletes.

Methods: The present study was a single-blind crossover design with one group
which were 16 to 20-year-old male football players from Shahrood city. This
research was the time series model (including two time series of L-arginine or
placebo consumption with an interval of two weeks) with repeated measurements In
this way, on the testing day and after measuring the weight and height, the first stage
of blood sampling was performed and the gas analyzer test was performed at rest,
then the subjects consumed six grams of L-arginine or a placebo along with 400 ml
of water. After 45 minutes, the second stage of blood sampling was done and the
Bruce test was performed on a treadmill. Immediately after the test, the third stage
of blood sampling was done and after 30 minutes of rest, the subjects participated in
the last stage of blood sampling. blood samples’ and respiratory gases’ data were
analyzed using an analysis of variance with repeated measures and Bonferroni
correction.

Results: Acute consumption of L-arginine supplement decreased maximal fat
oxidation and increased maximal carbohydrate oxidation and respiratory exchange
ratio after progressive physical activities (P=0.001). In addition, acute L-arginine
supplementation increased blood glucose (P=0.001) and glycerol concentrations
(P=0.02).

Conclusion: Based on the findings of this study, acute consumption of L-arginine
supplement lead to an increase in endurance performance and changes in
metabolism during exercise in athletes.
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Extended Abstract

Introduction

The development of knowledge and technology and more accurate
knowledge of biochemical factors of the body has led to the creation of
various medicines and supplements that are used by people, especially
athletes, to improve the quality of life and performance. Today, sports
supplements can be considered an integral part of professional sports.
Amino acids are the most common nutritional supplement used by
athletes to improve performance. L-arginine is a semi-essential amino
acid that is common among athletes and can affect some physiological
responses, including protein synthesis, and carbohydrate and fat
metabolism. This study aimed to investigate the acute effect of L-
arginine supplementation on fat and carbohydrate metabolism before,
during, and after endurance exercise of athletes.

Methods

The present study was a single-blind crossover design with one
group which were 16 to 20-year-old male football players from
Shahrood city. subjects were selected and tested as available samples.

In this way, after completing the informed consent and personal
information forms, the subjects participated in an orientation session.
The subjects were asked not to engage in heavy activity for at least 48
hours before the test, eat dinner before 9:00 PM, refrain from drinking
liquids after 12:00 PM, not take any food and sports supplements except
the supplements that are under study, and go to the laboratory in the
morning after 8-12 hours fasting. on the testing day and after measuring
the weight and height, the first stage of blood sampling was done and
the gas analyzer test was performed at rest, then the subjects consumed
six grams of L-arginine or a placebo along with 400 ml of water. After
45 minutes, the second stage of blood sampling was done and the Bruce
test was performed on a treadmill. Immediately after the test, the third
stage of blood sampling was done and after 30 minutes of rest, the
subjects participated in the last stage of blood sampling. blood samples’
and respiratory gases’ data were analyzed using an analysis of variance
with repeated measures and Bonferroni correction.

Results

Acute L-arginine supplementation increased vomax, maximal heart
rate, and prolonged fatigue during progressive exercise (P=0.02). Acute
consumption of L-arginine supplement decreased maximal fat
oxidation and increased maximal carbohydrate oxidation and
respiratory exchange ratio after progressive physical activities
(P=0.001). In addition, acute L-arginine supplementation increased
blood glucose (P=0.001) and glycerol concentrations (P=0.02).

Conclusion

Based on the findings of this study, acute consumption of L-arginine
supplement increases aerobic capacity and endurance performance and
reduces fatigue in aerobic exercise in athletes.

Ethical Considerations :This research was approved under the
ethics code UMIN000045780.

Compliance with ethical guidelines: The present study follows the moral
principles approved by the medical studies committee.

Funding: Financial resources provided by the authors.

Authors’ contribution: The contribution of the authors in conducting this
research has been the same.

Conflict of interest: The authors declared no conflict of interest.

Acknowledgments: The authors thank all the students who supported us

in this research.



Cadlad 31w § o (it 3D 9 5 § (52 g gw g o 53T JoSo Sl il
Ol 0359 30 (oliiwt

T gy pledl T alds Jale KB als, goil 5

shadirezaeil3@gmail.com :asblLl . )lp! ¢ low wg,nls  aio oKl ¢ 59 pole 5 (S Can i 8IS

adelldonyai@yah00.com :asbbl .l (o @gymls aio oKl ¢ 5jyg pole 5 (S Canyy B3l Y

£.v05adi@yah00.CoM :asbLl, .l ! ¢ liows 39,0l gixiuo olSiild ¢ b3y pole o (S8 Cusyy BISUI 1 Jghuams Bdia 5 Y

oS>

Jle OleYb!

(g s dlox 3 Sjglsnsid Sagsl (B g Wl & Col (5900008 slaipel ol 15,1 2400
Seogdger 2 ol JaSo ol b gy 3o ) ) Ban IS S o 5 Sdg S jlugcdise
Dy ohSy9 53 (eliiel Clled Sl g 9 e Ol Sl STy 2

W locudligh )3 45 291 555 9y g ablite ot ( (29SS b g5 5l 4l ok IR (99
~Jl Gpae Gloj 5y 90 Jali) loj slagspw g5 5 35 Jhe 08,5 ploxl 3,8l8 b ey Al V4
sl B g 039 Sl g 9031 59 0 4 USS cal 4 g 5,0 (5 S 031l s (i 93 Aol by Laigylo by )]
“Jl e b gl s 285 ol ol il b )3 93Ul S cus g €85 pll £S5t Ay
€85 plonl (55 g A e s O Sl g 48 ¥O 5 2038 Bpe Laiglo b OF il o B olyamay i3]
o 5 oy Oygo (65 g Ay pmges oge)l pLail ) g AloliMl ol Jasay o35 g9y o Sl g
G5 g 55 (cladiges a4y bgsye modly 155,56 18 95 Al po )3 )0 b S3g05] el jrl 4ids Yo ]
W) I ‘5.:9).0.:9) u?c)-l )I odlaswl l.: 9 ))SA ‘_sl.bd)sb)l.bl l; u,\ul;)ls ;,L"L?U U?O)T )‘ oolawl L L;.AM
omhianS] Sle il oy ool Sl el o wiylmd) JeSe b Cypme sladidly
oS sl Bpao il g3l (P=o++ V) 0 odig) sy (5559 Called Sl (S O a5 Sy S
cadls olyamay |y (P=2/2Y) ()53 oyl g (P=o/-40) 3895 clale aol33)

A8 OhS559 53 colld pln jlugid g

gy Ao il £oi

Voo Velo) bl g & U
VN Y1 6 5550 )b
VA F/F 1 g dy B ,U

VNI Wi g ,U

o jlgads’
hiseg S gmslins]
‘o Oglians]
sl

(h3y9 2 des

sielitol Collad | Gy g o i tengrsS g i g g p o)1=l JaSa Sl b (V) plell sy 5 5ol (> 05 (L) z gl D k!
YNV O (V) (g o) pale &y 0180559 )
DOI: http//doi.org/ 10.22059/JSB.2022.334632.1499

Sy AT g (g pole oS ¢l s oKl 1L



file:///E:/mahnaz/HARAKAT.41/physiology.4/Physiology.V14.T2/Word/shadirezaei13@gmail.com
file:///E:/mahnaz/HARAKAT.41/physiology.4/Physiology.V14.T2/Word/adelldonyai@yahoo.com
file:///E:/mahnaz/HARAKAT.41/physiology.4/Physiology.V14.T2/Word/e.vosadi@yahoo.com
doi:%20http//doi.org/%2010.22059/JSB.2022.334632.1499
https://orcid.org/0000-0003-3752-8127
https://orcid.org/0000-0002-1461-8907
https://orcid.org/0000-0003-3040-4826

EVRVTY

3, Slas Alg5 o b JoSo a5 sl oyl o dlizel g (V) 255 o odlitw] Calisee (slrogud 4 JoSo L pas g9yl molex jd
& JaSe Logos (F) wigs uldy o 1o 42 9 (¥) e 0lej 2 2 (5 e sl o 9 (¥) i3m0 |y (o9
slie (glo JoSa) Sigs g (0t =T 81, ¢ L9 g 0 g ol ol divppolitg) (e dod
sl 3 o3l =) el sl JoSa 31 scilisn ladinal Sl (51 (D) Wigbiso mami (YU (Slowsr (519 3,09, b

(F) sl a5 3,50 (655l 890 CutsS gk b (o559

S agpoiag lsige Sy 53] @ly 1o (V) A8 o Ll 0 1) Jgbao (Sluoypliy (285 (53,1 ) Sl gl ol
» S gleplsl @ Sloycygs pol cul 9 29800 oo Fgye (SIS 4 & 395 0 Cguine dpl Sy I Ayl Bake
(F) 225 o Sl (5l slacadled )3 ofagar 1) 55555 (2hlS xS )3 (A) WS (oo Uit 855503 (8559 Cullsd (L >
S99 L g dmlgs BT (So3elssd sloils 0,0 sl s — 1 3300 s (aBion s shls @l plls 21,31 5o
Spgpodes slatalinl (5, 1=Jl Blogl (ol b s (B 0 Agas 2j59) 15 2Ulg aosd (3559 bl b 5 )
Sy Sye plgisds 5 Sl pgwje ()SB555 (o 53 JeSte ol Sl ool (1) sl 0 04els ()90 (il pd o b
AT gy 42 355 gy 53V +8) o 5 (b (1+) ol Ceolitol g 0,38 GRS ] Bum g 3580 45,5 LS|
Slgi oo JoSo pl 4 dils Lt g bl J9392 350 035153 )3 (2 ped s Splie @ Gy 2 )] =1 JoSo By
Oblen g uygd (VV) a0 (il 1) 53 )3 35290 FRA (0 9 (il 33l 1) gl 5 355157 clale (659155 8,95 Jobo
gt 2293 (D109 o > Selgplio g Sgeygn gl 2 o5l — ! JoSa Sl Bpan by 4 otimgy 3 (Y4OY)
Clad 575 50 (2 smlipnS] (NS g JgyuddS Sl GBI 52 03yl ol e o ol i e sl
93 3 (Vo V) BoS So (V) ol sl ol yondy (3559 (3 )3 1) (b= (B b (S gilio «(S90y90 Gl @ 15529
2 g Mo dgate |y Jubigil 3,Slas JoSo ol by oLt gl cabyy (i ped Sdaio 2 sl I JoSo (o 4
5 gl (V) 29800 (1S Vg 5 Yol (SIS ady (190)98 oDy lguas] (a3l s ol il Sl
9 09 Sl Epes 3 aglie (8509 9 i)l JeSe By Syl sy 4 053 GBS > (VF) ylSen
b JoyialS edpdS6 5 53 iliie Laulpd 3 1) (Sl @l a9 LS Gl loye 3 bl lacuyn
o5l JeSo sl Gpuas oy 1 (Y+0) e 5 St (VF) ol (s o 4 dtuly s 5 iSSs] sl
OSan 5 39Sl (V0) 315 s il Sol sl (gll 1 631 et JoSo pal ezl lojlo Sol 5 Slas 5 25 4
dmazdly 9wzl ol loye 53 2l (glom g Slayad > 53 h] —Jl JaSe Bao sy 4 gl 3 5 (V+10)
o 9 o8 3l omp Aol a5kl g gy (slmog S e (ol 03 g 5 Shyd o8 b (Sile e |, ol
(VF) Bolw Hlis by 5 e 4dBd

ol g g psbar Jg S oo glod o )35 3 51 )l Sho dizpn JoSo pl (silugid g Sl pogas 5
il Sl (555 Cllad 31 g g 2 53 5301l 02 et )3 50 dine 53 ladow oS bl jl g 08 1y sl
olpondy (o359 Cullsd 1> Slang S g (22 adlhe Slugcdgw p ) oare slasely Clisiou | Sl dwy o sl

5 @ Segcdaw p oiilmdl JoSa sl p3b wyp 4 & B0d o] p gk cpl Gl gynlj) sl sl
510y (28559 3ySes Jal 38l g (el (15559 Cllad Sl 9 O e Clidg S



Yo¥ e sl Sl ,S g iz o 5 B g g iy -] oo 3o T

o9 3 wliwiig )
oy Jho Bojb oS 391 5959w Ss g gblite ©ygods (29SS ik b 208 g9l (25 Sl Siagh
Lasg)ls B 1503 gy )3 9 35)] — 1 JoSo e Jol (Gloj (50 )3 b 580 (5 S o318l (Gloj (50 99 Jolid) (o
2 B3es &30 1Bl S35 cye5 Dl Jlo gy 45 cisgy 39,08 g ey s Yo bV slacendlish ingsy
5 sl UMINOOO045780 5)lass &) sy salojl S5 05 (alls pils Limgl s Lislojl 5 bl 45 VY (o yiasd
Sly sl 0ad Cole) (6)9ld 5 ClaES sl ©)ljg g (1l Bl JRagh FME] (ilge (eled 9 Jpol BuiS n
SBao b Jgl s )3 05,5 S g BAS il 0 )15 09)5 9 & (J390]] B VY (Bolal g0 blite )b 2]
Jol duds > e Sygody 1500 09,5 9 Adh plosil |y I8 Jolye dian 90 dlold @ beig)ls B pae b pod duds )0 g JoSo
8o hgime 5l o Sd903] 5l pliSzud pismen 13,5 S b g0jl 0 JoSe Bpae b pgd duds )3 g Ladg)ly dpan b
Gyan obUT (55, 5 il b olyads T 2 o Fov L]y JaSo b siogojl ol gl 350 glyy cisls eMbl 3 puae
S pb 5l i b S3g0j] celed 153,85 puan Wbl S5y g Luslul b ol |y Ol jid Lo Fov Ladgyls duds p3 g 255,
Culd) 3aind > 8 b Lebicyls) 851 oS5 b pmizmad atid,S eSS |y (K550 Al g condlas dolihsyy 300 o
s iz oo plad ¢S EALS S 15 (g3lolisT (gl o 51 g 93,5 POl a3 0 1l |y 365 Bildbogly 5 oS
Iy plis g il ausls S el (905l 5l Lo celo FA JBls wb atwlgs la S3gejl 5l cpiman .45 03l g Ll
5 e JoSo 1Sy 005 | 9 A8 (ylaogs Slule byl dm d b VY Gl jl g 00, oo b A Cel I B
590 2 28 axl e oSislojl 4 Lal @ poy o Vo B A el (i o g0l 55em ey adllas 550 JoSio 2ty (059
ool el )3 4530155 Cus ol 5l am ids @iy (285 plol (65 i Al po gl (g 9 28 (65031l 3l ey 9051
b olyan (bl &8 ) i3yl JoSo p)5° (b uges 1 21 Sliamgn S5 (22 GigmaliansS] iz (iomias psliton,
oo (VA OA) €815 Sygo (635 55 Al yo Cpmagd )] 5l dm 4ids ¥ o (VW 10) 163,5 Cano beigylo b o yid Lo ¥ -
oo Aol 9 055 S 1l Bras i Sl o cas (Sblg as Uy g p cund eyl 4 gy cuddS' L

38 S 05 S ot Ao ye (n BT g e)lae )3 i agesl oyl 4By Yo 5l g el Jasy (655 55 Ay
A yo 093 5 o 9 (2Balol Lo 53 1y (9992 o) ol 9ol S idgol (B pae (omST Sl (25 el
F5I5 oy g st sl 5 (ZELLBIO) ol L5 Sl a3 JgpolS fioris pliiogs 158 il (5,5 055
(omdlS 325 ol5d ool g S g i OgmelinaT Giori b odlitl (ge3l Ge)ly S g S ytag b,
b dboe (pl)d Jga )8 (polul
(g.mint) = 1.67 x VO2 (L.mint) -1.67x VCO2(L.min) 20> Ogewliens]
(g.min) = 44,55 x VCO2 (L.min™?) — 3.21x VO2(L.min?h)  &lyung S oygawliuns]

o o1l ol&itylesl lae p3 Cons 0,8 4S5 1y Unlpe ooled pos Cugs (sl by sagesl il atin G il e
G sl e Jobo )3.28)5 plodl (il sl JSSgy (oled culey b gyl by (65 9 (85 bl 39,0ls
D)8 oo Oyl bt gusuo Iyl bgzu S Salen (Jlgicds 3o
5 SPSS (o)Ll (slal8le i 51 5 Ll slojloms g ool g5 b Laspo o)Ll (slasby, 5l ool Jilowigay o jglaioa,
&l 505 gl ySo3lul b (uil)ly Jalow igasl 5l dmodls (nbo 2565 s (sl Sbagg s (ig051 51 0b 03lizal Excel



VFe) 090 8)lois 00, Lo 8,90 « (ot j (0195 p9le y.f

g3 slaadl
ol oss 0313 i la S3gejl laseio V Jods ,

l.huibg-o}i A lliCaron st drogi Oledbl LY Jous

1,5l et (i Kike 5%
VAAY £1/1) (Jb) o
\Va/0AEY/A] (20 s5l) 28
SOIV-£Y/A0 (p,55S) 0o
V\/yoty/ae @ 5 2 pS5kS) G b5 a3 Lo

et (P=+/+¥) Spus) B IDA & 135551 1 S ol 06 mo s o FAIOA Ladg ls clls )3 3 puam (y5aS] 58T o
3503 g9 3| (P=21¥) douo) VAYIAY & (455,11 JoSo ol Cpunn b g VAS/OA Lasgyls cdls 3 B )by piShas jlade
(P=+/+Y) ¢l (gybolize Lyiul38l dil VW/FA &y JoSo Bpas b g 39 asli VAL Ladgyls cdls o Swilely 4y oy ()loj
2 Sy b sy gloj 9 B (s Sl 5 (Brae T Sk ylm ) JeSte sl B s odly i

o el 1y (Sbely 4 ) oloj g sl S 56 gyt (0555 Calleb

4 N N\ )
Sbely 4 oy plej b plpd Sl Eras it pSlas
A . " 4 oy . .
W4 ¥ _?1 W o
e - .
PRI 9, 140 E 2
3 WY 3 E ¥
- WS 2 WA [ P ! B S
£ ne 3 LA
E W Ladg e g N2 Ladg i E fV Ly i
[y E W \i2
\- 2 150 o
Lo Leiglo Jese Leiglo JeSo Ladgylo
\_ J L J J

Loig 5 5 oo o Clo 59 )3 (Sl 43 gy o 3 B i 515 ot (T 8T gl Y JSL5
P <e+/ed maw > g,l5br0 =
BUB] JoSo B pan g ladg)ly cllo g3 )3 odig) i (o859 Cullad dy g (> (S 5 (02 amelienST Sl
b s g i Slyang S amlinS] 1Sl Jlade (P=+/++ V) ol Jbline (g)lol Llod 51 MS] ) 4S5 15 3459
Sl Olyng S gewlins] Sl Jg w5yl Slais OS] JoSo pne g ldgyld clls g o 089y i (5559
(P=+/++V) cunl jlsline bl ksl s ol &S Cuslesg)h clls l gYL (LS oo GBpae clls 3 (559 cullad



Y. e sl Sl ,S g iz o 5 B g g iy -] oo 3o T

g Bl Gl W] JaSe Bpan g boig)ly Sl 95 (ym 0kig) iy (oB)y9 Cllsd (o 9 JB (il SOl s e
ol a5 51 B3] ) 45 cnlaigyls el VL (L S Coyume il )3 (s Callad )y (oS S s
P=+1++1) ] slins

2989 ) gy (o359 Callad 1 g g (s i (ol JOLT o 9 g 55 gm0 02 galipnS $STas Y JSUS
JASA d,.«ao 9 Lo.;s)lb [GAIIN 9.3
Shie MBI JoSe b pan g laigyly s 93 o 09y i (859 Cllad Sl i (55 S5 g JopundS clale jlade
) Cuslodg)ls s 51 VL JoSo Bpan s 13 (28559 Cllad Sl 5 (e 055 S5 9 JgpmalS clale (g )l
(P=+/++Y g P=+/oY

JoSo b0 g Lodgyld Cdlo 93 ;5 oy )yt (o559 Cadlad 51 ot 9 (o> (Ol (95 Syl g SIS Clile Y USS

S5 A g oy
A5 ooy (oliel ol | g op i SlikangS g 03 g gy ol JeSe sl Bl usle saie )
Olos b FoYsb g b lps Sl ¢ e (S| pSlis Ll )l JeSe sl Gpae s bl o
pmolipnS] Sl Sl (3)l= ) JoSo sl e e 0 g |) 0digy ey (2819 Cllad > 0 (Sailels



VFe) 090 8)lois 00, Lo 8,90 « (ot j (0195 p9le Y7

9 3595 chale (il g il b5 Cons QIS liame S grlipnsT Sl Gl ((b)ye Clld Sl e 22
sl ol yondy 0839) st (5559 Called Sl 1) 53 g pslS

o> B yno gyl s o Ay JolS” ysbosy |yl 5 0, Slae Gl 2 gl (o JeSe Sl (sl IS5l
59 Sl o > (Sulely 4 sy ploj 9 Gl iy Sl (a5 ST I s JeSe
Win Sy (pyp 4 &S 39 (WAY) hlSen 5 (olane (ingh glo L Lwlpen jole Giod gl A (gw)p o9y
s S o5 03,5 )l3S g 2z Cundlsin (15 9 SESY (ke 5 S ) e 1 35yl sl JeSe
Vb bt 65 bawgs odeldgzga Ggye bl |y (aljal cul e gl 298 0 VOZMAX (a8 cor (il JoSo
e Ay oo WIS oo B MLST G5 (enl Bl 53 45 (SUEIe S92 g0 daled (luly & 25 by g IS
Y guazme Bl 33 9 $gib (i dlge s o925 onms g Wi i 18 vy (g3 Gy Aimd i (B39 53 1y (yemS]
os3mdl s st J1 56 dunlie 4 (V410) ohlSen 5 Ly ool 355 | guuat o (V1) A8 S Slgcd g 5
~Jl SlosJeSe 3 3l & wisB o (9) 53 S 5 jl p)S GS) (89 3, Ses 9 VOZ ol S i sy oo 59
Jsb 21, V02 oS iyl 156 pie ixa 2,55 o1alitio 0 b bawgio G b (o9 Cullsd Jgb 2 VO2 045
B3l Comd QRIS 55 ()l55 (b g W dgesl Combus g ol (Brae JoSo (Bras 30 (lie 4 B9
M)

B9 bl b 0kig; st (B5yg Cllad (> g i SdangrS omelina Sl 5y1- ) JaSe sl e
3 Slsen (VWAA) o Kan o olns ol b lndidly ol o o555 Codled 5 s SldmgsS ppmoliuan 53l Cane
1 b 29l Cdlad 5l uy Slangs S e plie (133 s 51 oo B pme oS il LS 355 (a5 Lo
Jbb pimad g alise il GLUTA ylie Sill & olsie ol ol comss 50 (YY) 0 g 4Ll alls oL,31 5 Y,
e lio Sl3l 4 Blgi o S jobods 45,8 )l iy lm Ul JeSe Bpme I 3L (S SE b5 g AMPK (0
2 J935)55 9 08 eV eSSl gBly )3 (VF) 295 oo cllad I Gy 4 G (9 Cllad plin Cliing S
9 HSS p o Wod oo by Judn (B)yg Sluped ple o Cand Vb ad b osilely (03559 culld (b g8 (525
Jub cage oa ol JeSe (o Sl atms (Il 1) Slams S muadslio ADl5 e o )b Cute L 5SS
4 e (398 Jalge Jolb> oS 2580 (1555lS 9 AMPK GLUTA poslis (ol oty 3935555 5 oSS (08
by a5 Gl o3 (s 3l 0 clad sy 5ylm ) (B3 JeSe b plg Cldng S pudgilio (60l ai I3l
45 0393 olyad Elylangs S wadorlio I3l g bys yima Sl Liulsdl el o ialil b (Ssilely el 5 B
4 ygaie ol gl o A8 a5 ]y silem ol S VL e (1 29500 s 331N JaSe Bl B s o it
(V+OV) OlSen 5 g (ool &1 (liion 95 30 gl b guuonl ddlllas aloa J1L(VY) canl jlo (i B by ST
e g bl g )boline Sl Suiloly 4y () loj g Shdimg S mudsilio 5 bl oo GBpas o] 53 45755 0,4
(YD) 3y s BaS S i Slows (Sobel paw 1y (g )bline yuss pas oyl

Sl cage Jg il 13U ekig) s (8509 Cll g 9 JB el L5 s 05yl JoSe s B peme
(1) oS 3 CSeolS 3 (Y1) ollSan 5 A5l (sostily b gl () A5 (1559 e 1 g (S L5 o



Y.V e sl Sl ,S g iz o 5 B g g iy -] oo 3o T

3 has ola g8 il 3l caw oy, 1 oS G uae (Y5) 3,105 (6 5l toliitnl 450 ) lowds 1293 )3 (sl go5 dilieo]
Capms &5 Ll ) g 2950 35515 Jlogcdgus (line al8l g (Slely 4 sy loy Do c(Bpe ()T Sl ala |
Cod 51 51595 Giggy (nl sl 4 a2 b ol plis el (0y2 9 Olidngr)S jlugd g s Sl (b (i ol
Cams 1 o35l JoSo e 51 )3 (285 S5 (V) 398 (s o5 Capms (538 YU s 335l JoSlo e oS
Cpl & Cundls St (6,5 slaguly 5 455 (LSS50 9y 2 21 w3 o9l Sl Ot 4 g |y ks Sl
oo 5 315 o (lie (gl JoSo LT Al oy 2 (sl (i Dlalllan cinl 58] amd s | gl il aolllas
SeSo bl Sl g slalaoes ¢ 85)9 lacdls s JIS5 555 (slaog)S plo 3 1) 3)Sas g aims (21331 NO (35

el 5l 3)90 ind Slil yeje

e il s Jg s 35 oxig) sy B3y Collsd Sl Gy 93 SIS ke (5= ) JoSa sl e
ST OhlSen g g 5 (Ve +V) hlen 5 J5s8 S wbd okigy ey (58559 Callad Sl Gy 5 0> 95 355
) cdleb plEa 515 (55 iy g gl Sl Cliiimg S ol enan o35 =l ans090 BF
hedbd e g9 Ol Uil g g5 5l SIS LSl S sl (il g 030 S (o)
33 e (6 S5 3y Shae 55,1 =1 (Ve YY) el ol Jiomgh pols L gued cga 4 S wlools o)l S
M (oLEI 4SS 5 dgb e Cgwome ST S 4 g gl a gl ale a S el ool ol
Sl dLiae 3 s 81 o5 bl (3ge Sy ($3LiS o) amd e J)jE b oy Bgye Bl
o 5= b Gl A8 el 0d o3l s b GLUTA gl Ll ca
i3 mesMs iyl JaSe (1) 355 e (Mas 53l Gl A s 3 5 Gge LS
BAyS 4SSy e il GLUTA w g caLae (93 gl pialdl g wls] S
J—itie (Jobw sloié By boay Jol w3 la s il (ndg—il 4 sl )3 g ol S5 J5U
5 BoS G > & Canl (Jl 3 (nl (1Y) 3580 055-SlS sy Jiw 5 356IS il il mge c0a
rob Gimgh @ls b &S ad ()15 )9 Gloye 3 (elitel (h)y9 Jobo 53 Lewdly jS6IS clale tals (V++5) o Sen
Bixa g bl lowdly gl Sl (g loline 3B g (259 v 0 09 by 2 U Ol el g Cglite
5 e 1y iyl G Job 5o lowsdl NEFA a8 calé 5 _ilSsl Mz NOS g NO g inljal & |, e
(YY) cudly S48 5L

Dl e (g sl 1 osigy e (B5y9 clled Sl i 9 JgpedS clle il ) JoSe Sl e

I3 (Slgan (VoY) )Sen 5 52098 (slaaill b gols ol b 0kig)sh (08559 Cllsd Sl g 9 0 0093 Jg S e
6l 29 ol 559 Callad 51 g Jg uedS 2l (21581 s 5l ) gl Sy e o 3015 s 3T (V)
s Sy e 4 10l 5 (VoVF) oyl g gttamals iyl 5] sl o A5 ol (sl ] &S 395 e
b 53 aglie ()9 Callad Sl Caelio G iyl oyt gslaw SIS 4 eglie sl cullad I e 45l
o5l Gpae w3l Ui Gliiee cyizman (VF) Cunl (252 GgmelianST il Bamd U &5 2980 e (5980,
o B sl (AT 5 pol iagh @l b cnl g w30 JRRT (0559 Jsb 55 1) jdsed g Lewdly JgpuadS L0138l
) oo 4 02l s o e V5SS S 25 g NO s Gioljal 0 1) ()9 clled Jgbo p> JgpundlS il Jlozo!
(FY) 3,085 g2 S o slae |y g waiitis jobots )= 1 aS] p (ire (galaB S yte sty o ylaiay Lol uuul 005 i



IFe) o5 8ylos ooyl 6550 « (emt j (03 p3Ae Y:A

5 ol oy Sl pan (ST S (il 3l l JeSo ol Brumo ol i il o gl IS jgboa,
2 OgelianS] S his Ll (pizen 298 o0 cnge |y 0Xigy e (4B))g Cllid cp > (Subely loj (b S SV b
JoyalS g 35 5I5 Clale (l38l g (oudis Jol5 Cons (Al lyamgs S gualipns] pSTas (haljal ¢ o859 clsd I
G o5yl JoSo Bpmo pols Biiod )3 4Sil 4 dag b g Culls ol jamay 0digy iy (5555 Sl Sl e |y 00
ilor ol Gl pskatons 1y 53)1= ) JeSo LS55 59 35 00 Slay gycnll et (Swilely loj 9 VO2Max: szl

S 03lisal (s lgm lizyoi > Kt nlS 5 talizel 5 Slee Lialj3l g

23 (oS =l L) (B2 5 02 9 SimsnS gmelisnST 2 Sl JoSe U gy pglaion; Simgly
Ol kg sy Cllad Sl gy 5 e Sl 53,1l JaSo Bpan IS ooty 8,5 plonl akigy sy cllad S

OBl B8 plps jiShs 5 (Sras hus] Sl pioren ed Bl o2 emelisT g el ]y Clieg S
sy gl yimgh plul 4 3l g CdS P blisllh wb CleMbl Codgione cuwds b)Sgile pl gl > Xy b

Pl g 0B
5000 pl plodl (3 &S SluS plod 5 09l imio oKl (L)) pole 9 Sl Gy 5SUD oli.;b”l.cﬂ Copde jl By
SGS o (S10)a8 ¢ S il (o) S

References

1. Edenfield KM. Sports Supplements: Pearls and Pitfalls. Primary Care: Clinics in Office Practice.
2020; 47(1):37-48.

2. Howard MS, DiDonato KL, Janovick DL, Schroeder MN, Powers MF, Azzi AG, et al. Perspectives
of athletes and pharmacists on pharmacist-provided sports supplement counseling: An exploratory
study. Journal of the American Pharmacists Association. 2018;58(4): S30-S6. e2.

3. Arenas Jiménez MD. When the sport stops being health: Diets, supplements and substances to
increase the performance and its relation with the kidney. Nefrologia (English Edition).
2019;39(3):223-6.

4. Burke L, Cort M, Cox G, Crawford R, Desbrow B, Farthing L, et al. Supplements and sports foods.
Clinical sports nutrition. 2006;3.

5. Greenwood M, Cooke MB, Ziegenfuss T, Kalman DS, Antonio J. Nutritional supplements in sports
and exercise: Springer; 2015.

6. Ranjbar K, Nazem F, Sabrinezhad R, Nazari A. Aerobic training and L-arginine supplement
attenuates myocardial infarction-induced kidney and liver injury in rats via reduced oxidative stress.
Indian heart journal. 2018;70(4):538-43. (In Persian)

7. Salgueiro RB, Gerlinger-Romero F, Guimardes-Ferreira L, de Castro Barbosa T, Nunes MT.
Exercise training reverses the negative effects of chronic L-arginine supplementation on insulin
sensitivity. Life sciences. 2017;191:17-23.

8. Castro F, Su S, Choi H, Koo E, Kim W. L-Arginine supplementation enhances growth performance,
lean muscle, and bone density but not fat in broiler chickens. Poultry science. 2019;98(4):1716-22.

9. Monti LD, Casiraghi MC, Setola E, Galluccio E, Pagani MA, Quaglia L, et al. L-arginine enriched
biscuits improve endothelial function and glucose metabolism: a pilot study in healthy subjects and


https://www.sciencedirect.com/science/article/pii/S0019483216305661
https://www.sciencedirect.com/science/article/pii/S0019483216305661
https://www.sciencedirect.com/science/article/pii/S0019483216305661
https://www.sciencedirect.com/science/article/pii/S0019483216305661

Y4 e sl Sl ,S g iz o 5 B g g iy -] oo 3o T

a cross-over study in subjects with impaired glucose tolerance and metabolic syndrome. Metabolism.
2013;62(2):255-64.

10. 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.

11. 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.

12. 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.

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

14.Nascimento M, Higa E, de Mello M, Tufik S, Oyama L, Santos R, et al. Effects of short-term I-
arginine supplementation on lipid profile and inflammatory proteins after acute resistance exercise
in overweight men. e-SPEN Journal. 2014;9(3):e141-e5.

15. Sandbakk SB, Sandbakk @, Peacock O, James P, Welde B, Stokes K, et al. Effects of acute
supplementation of L-arginine and nitrate on endurance and sprint performance in elite athletes.
Nitric Oxide. 2015;48:10-5.

16. Pranskunas A, Pranskuniene Z, Bernatoniene J, Vaitkaitiene E, Brazaitis M. Microcirculatory effects
of L-arginine during acute anaerobic exercise in healthy men: A pilot study. Journal of Exercise
Science & Fitness. 2015;13(2):57-62.

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

18. 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 Sopciety of Sports Nutrition. 2012 Dec;9(1):1-6.

19. Alvares TS, Conte Jr CA, Paschoalin VM, Silva JT, Meirelles CD, Bhambhani YN, Gomes PS. Acute
l-arginine supplementation increases muscle blood volume but not strength performance. Applied
Physiology, Nutrition, and Metabolism. 2012 Feb;37(1):115-26.

20. Muazzezzaneh A, Keshavarz SA, Sabour Yaraghi AA, Djalali M, Rahimi A. Effect of L-Arginine
supplementation on blood lactate level and VO2 max at anaerobic threshold performance. KAUMS
Journal (FEYZ). 2010;14(3):200-8. (In Persian)

21. Bailey SJ, Blackwell JR, Williams E, Vanhatalo A, Wylie LJ, Winyard PG, et al. Two weeks of
watermelon juice supplementation improves nitric oxide bioavailability but not endurance exercise
performance in humans. Nitric Oxide. 2016;59:10-20.

22.Bassami M, Tataroo B, Ahmadizad S. Effects of L-Arginine supplementation on fat and carbohydrate
metabolism during high intensity interval exercise in overweight individuals. Metabolism and
Exercise. 2019 Oct 23;9(2):105-16. (In Persian)

23.Gibala MJ, McGee SL. Metabolic adaptations to short-term high-intensity interval training: a little
pain for a lot of gain? Exercise and sport sciences reviews. 2008;36(2):58-63.

24.Bi’e Tan XL, Yin Y, Wu Z, Liu C, Tekwe CD, Wu G. Regulatory roles for L-arginine in reducing
white adipose tissue. Frontiers in bioscience: a journal and virtual library. 2012; 17:2237.

25.Besco R, Sureda A, Tur JA, Pons A. The effect of nitric-oxide-related supplements on human
performance. Sports medicine. 2012 Feb;42(2):99-117.

26. Sunderland KL, Greer F, Morales J. VO” sub 2* MAX AND VENTILATORY THRESHOLD OF
TRAINED CYCLISTS ARE NOT AFFECTED BY 28-DAY L-ARGININE
SUPPLEMENTATION. Journal of strength and conditioning research. 2011;25(3):833.


file:///C:/Users/Lenovo/Downloads/Documents/59613895503_4.pdf
file:///C:/Users/Lenovo/Downloads/Documents/59613895503_4.pdf
file:///C:/Users/Lenovo/Downloads/Documents/59613895503_4.pdf
file:///C:/Users/Lenovo/Downloads/Documents/59613895503_4.pdf
https://jme.guilan.ac.ir/article_4736.html?lang=en
https://jme.guilan.ac.ir/article_4736.html?lang=en
https://jme.guilan.ac.ir/article_4736.html?lang=en
https://jme.guilan.ac.ir/article_4736.html?lang=en
https://journals.humankinetics.com/view/journals/ijsnem/19/4/article-p355.xml
https://journals.humankinetics.com/view/journals/ijsnem/19/4/article-p355.xml

IFe) o5 8ylos ooyl 6550 « (emt j (03 p3Ae ARR

27.Camic CL, Housh TJ, Mielke M, Zuniga JM, Hendrix CR, Johnson GO, et al. The effects of 4 weeks
of an arginine-based supplement on the gas exchange threshold and peak oxygen uptake. Applied
Physiology, Nutrition, and Metabolism. 2010;35(3):286-93.

28.Bescds R, Gonzalez-Haro C, Pujol P, Drobnic F, Alonso E, Santolaria ML, et al. Effects of dietary
L-arginine intake on cardiorespiratory and metabolic adaptation in athletes. International journal of
sport nutrition and exercise metabolism. 2009;19(4):355-65.

29.Ranchordas M, Whitehead T. Effect of acute L-arginine supplementation on 20 km time trial
performance in competitive male cyclists. British Journal of Sports Medicine. 2011;45(15):A11-A.

30.Linden KC, Wadley GD, Garnham AP, McConell GK. Effect of I-arginine infusion on glucose
disposal during exercise in humans. Med Sci Sports Exerc. 2011;43(9):1626-34.

31. 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.

32. 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 Jan;290(1):E60-6.



