JME https://jme.guilan.ac.ir/
https://doi.org/10.22124/jme.2022.20755.220

7 BN :

3 3 S, . . . . . (?3

% { [CuPPL) Colled 9 )L~° 9 > g ‘\»L».Las,a \m:/
r-»g.«mgm‘ée ‘ B)M ‘ph.))'l.?. ..\.L‘? ‘phé)’l_?. JL.; 7] Lo ]

Open Access ingy e

S90190 Tl g (Hoglio Cudlad Lol yoi €4 Ly yoi vy JoSo > O g0 (w3 59
A58 18 0 48
T demme &y all gy s apendlae P glie Ladl>

VEION - ol gl VEVBIA oy b VE VY il s

T
San a8l S50 28555 ollad 4 (Fgeyen Gl Wl oa (Seslie Solled Sl B (03555 sl JeSe Sras idua
039: (SIsay90 Geoly g2 (Sogliie Collab alr Sy sl 2T b olyen CA (a5 Sy JaSo Bpan (s p0l> gl
RO
im) SN S dye Sl 005D )5 dgm 90 5 gblite £k b 275 deri £95 5l 2l adlllas 1 owlidi g
2 o Alols azin S5 L1 meslie colled ale 55 (mperie pySshS YYNEVY oy o055 (asls o Jlo YY/AEYY
(o5 PI0) ailony o JoSo 5355 Bpan | (Ledgyls L) JoSo codlid 5l 8 aids Yo Lo Sogajl s S )2 and>
55 sleaiges b bslie O il (e Vee oliam 4y (S 35ille 5 FID i Lalg s 052 ()5S ko SLia5) CA Jos
W5y geyge ale Julod g 452 (sl (Steglie Collad Iy el S g om alolidl ¢ S Jolgd o g Ll Sl s
5 7Y 455 SPSS jl38le 55 5l solil L (bl Sliaslone apdSas 28,8 SUSY 5 555,55 (9959 g rsind (13099
2 oolicl (P 100) (5l sine el o (Sg5ise 15a51 9 5550 65503l b (3l Jelows (53]
5 J3565055 090358 105 rmged O3ay9 Sl Gsly G 0ste sl e o5 ol i @l )bl Sl bl
ol b p>0.05) 5,5 5525 Laig ls 5 JaSo cbyme Laylpd 15 Zoslie colled 5l smy cslis oSy 5 Alolidly (53 oSy
Lesgyls B pas Ll pd 5l it g )locine yg0 & JoSe Byan Ll il 53 (o yed 5l ey AholdBl ud) (3090 I3l >
(p<0.025) el 054
S5 Saglie collad 5l (36 DS go [l 5 (5536 CA JaSe ooy cnl 5l Jolo gl 4 a5 b i S s
5 O (Sl Lulpd Sgue s 35 30,98 Tobas GRI3E1 ds @ Wlgi (oo (308 S Bl olSiss 5 55
(S3090 Gl taglio Cllad (23559 JoSie igualS 5Tl

Olnl Slsal lgal plyaz aned oBltils (b 55 pole 0aSiils (o5 559 STl ed 09,8 b ) (o L2 15
095 letilo ¥ glnl lsal clgal Gl ez g oKl (8559 pole 0aSails (22559 (S39)52 58 09,5 Olil Y
S35 09,5 lsbiw 1F (olal loal lsal ez aged olfails (o5 555 pole ouSia il (o5 555 S3ele 2
OlRl lsal leal ol ez dagd olSails (5559 pole 0aSails ¢ o))

hafezeynavi71@gmail.com : Jsiue oot gs (Suig xSl Slis #

Copyright © The Authors Publisher: University oF Guilan



JME

https://jme.guilan.ac.ir/
https://doi.org/10.22124/jme.2022.20755.220

Vel sl Al NP Okl 5 5l (5555 Sdleb 5 5l 5 S s aalllad s

S eide (V7)) aill &l 5 (g pmgitnd
Ol (30590 (Sl (sl Sloe
obine ialial 0 o1 Sl @ olg e
5,5 0yl T 4325 g8 s § g 0 A5
IR Gl 9 Saerer slagwly (V1)
Clld andr o a boge,ee cbile
Cellad Dal g Do gy A Al (o059
shz! (Y ) asl Dglais wilgs oo 3359
Gl g Seglie ol al> S
Oy Ogay90 ez 5l (Sgejen
Shom JoissS Daegr 5 S, Gseee
Wby Hgeyee Cdale (YY) 00l oo codled
el S5 5l am 9 SUSY 5 05 gt
YU o> g Jawgio Dl b segliae oo Jled
AT ab oo Gl S8ge D90 @
IRl carge Vb pn> b (Seglie Cudlad
(TY) 092 (oo o 53 JoidssS 90092
LS sl (2STy 59, p oS Sliedods mlis
40Dy 090,98 9 Gg g gl e
6999 b wil ool plowl ceglie codled
ol sl g0 (VD) wing adlis
Lol il (e iz &5 oS o LA S
Gl 2 oo Sl Sl 4085 g (i yes
s abaly 4 azgl (A) Wyl Sgeye
Sl 5l AU Sl sl yge 99 (oS
o Gl Saegn wls S92y (eglie
0 Ol 4,8 cplais S moke ) fge 90

w5 ol Bl

dodio
0 Gloduzmn IS 4 5,005,0 98 olKws
ol o)l i (Das e s
Sl holge 5l graglie Codled @y S50 )90
G35y 5 6,5l st 4 Wl oo &S
sl 5 Dae olisS slaoyge b o8558
Oy Slalllas 0SS L0559 s
chle el e o a5 WS e ol
V) wloo Gl laggayem 5l (>
Gl 50 &35 O90y98 9 (g ywgies Sbale
() e Gl collb anls S &
Sbaggergn ged 5 Wlg (oo (Soglie Collad
I o oS e sosk 5o 1, Sl
o Gl 65 wia JSO 4 (npes
SPor e el o 6 8 salal) udioe
O3as92 Do oligS @l 5 (a3 1 S
(A YY) Wl ools lid ju8gme oud 5l o,
b gl il ol a5 el ol olizel
il o beplis ads 20 (gogam
32 Sgaenl 5 SUSY (8 (izmen
Sy Sl (e Gigy0ee slags g
STy Sz Gyl 5l ) ol (ge 90
Sowi S hwg oud e oleend
a (F) amo Giulidl SMae 9,0 codgilie
0 M) Ogey9e 3ySles &5 w00 Sl
s 5 90l55 3 51 oS S Sl
g ool obml  SMas gy

@ Copyright © The Authors

Publisher: University oF Guilan



JME

https://jme.guilan.ac.ir/
https://doi.org/10.22124/jme.2022.20755.220

Voosled el e VFr e Ol 5 5l (5555 Cdled 5 Sle 5 Co s aalllad s

(Gas=d (el bS e 5>
O S oaiiS Bl (liugise (1,
Sy slojle i (GYT) (59 0en
(odsime =l s i) ) bS]
aiws By g Bz Bs C o slaalug
polie cdl 0 as cal oals 5 158 (YY)
ol oRlPl 4 e X 1 YL
535 om (singlie Sall | (5 gt
oals 55158 Sldllas 5y ¢yuizmen . (V)
055 Oz o5 el dasl B e 457
w90 g 9w (oo Gl Bl Jlab S)lae
oo cdlid 5l b ClSY aess alS
ol ol 5l el e L(VR) S8
b e canl Koe 45 S o Cglos
aolie s alauly 4 (nyed Gy (oSS
Ol 0 29790 aal lavpl (5 g (eSS
slo Ogay90 Juln @hy coge il
LSe35 les . (¥ YY) wigd Sl
D JoSe S Gpae a5 ail cols lis
Gl S w9 (Soglie Sollad g 0 pel
Sl liie iy b ey
ezs ol b YE) 0ed oo sieslis
Gl JoSo Gras s ond bl lalllas
S (Syer9n b g rped G 55

OV o s 0gzg padlice 5 dga0me

Y multi-ingredient preworkout supplements

g JoSa sl 5 pan (s

Sllad Gl G (Seyee Gl Sente WS
alac ojlul Wae SYeb ol o Li5 e
o Ol Ogeem and B ol bl i
Selld 5l (Ssesep Gl Sgup &5 WS
alac ojlail o SYsb oli8l jo o355
ool 4y azg b (V) o)l el i
OBy ny 09 o el bl
Jolse rals 5 Sall (slagyge ;e
4 685 5 gilwabas w8 0 Sl
s geslie  slhedls JLis
Jdsd g S9ne slp e SlagsFl il
Obidxe gy g azg 9,90 b zuly
b sl ol 5 (Ko el w35 3
Sellad 5l S (o555 sle JeSeo 5 esliin
by g b JoSe (S el (Seglie
oSlee Gl oee oS s sl
S 8les dgge 535 mle i Sle)
#Uay Olas 4 o5 shey (o3
Sy90 diwd S galS L ezl
JESRIURIRCPCER S IR RSSO IF-9
=S 5 s feSe s o Uk o oS 5
OE5,9 &5 858 (oo )8 Tin el i
b ol Srae ay ook able ()08 ars,
W BV WP IS U S S PSR K
Wigsd (50 B paan 505 Selled g9, 5
3 GP9R n Ygaze cnl 1S OY)
Yyare a5 ol Cs JoSa ol ik

\ Hormone hypothesis



JME

https://jme.guilan.ac.ir/
https://doi.org/10.22124/jme.2022.20755.220

Vel sl Al NP Okl 5 5l (5555 Sdleb 5 5l 5 S s aalllad s

o Sl it 5,08 (T0) 8 03 (05
Aoles 31 ookl b 2o3,9 @S > 51 S

() o dloee alion &508 iy
G35+ VEYYA <o/ YYAGLSS ol )
adon 1SS SO =(p 5 5kS) endlral>

(p 5 5k5)

o goge;l o 2yl and> 5l gy cels FA
395 Agm 50 Oygo a1y (Led gl L) JoSe
A 4280 Ve 9 00,5 B pae Lil cdl> o
sreglite Codlad (Lod 5,10 L) JoSe B e )
iS50 atan G 5lam 0,5 12l
(1B o9 ablite a8 eSS (s
J8 0l 1SS Ioaors o Joge;] gy Wiy,
el S g d Aol (JoSo B pas
iged o gogesl 5l (eglie codlad 5l o
Wy oseyse Ol 5wl 33 e
9 JorisS Ogess (Ogrmsed (350,98
23,8 1,8 Syl o ee SLSY

b Sog03l

Jlo YYAENVY c o) K559 gomidls VF
0393 Ll 0,5 oS FYIALF]- 10y 39
5 &y Seop eSS YYNEWY o
OO o 3l OFVIVEY 0 oyz o)
la Ty b (Gu Sy ) el
Sy adle (JL YF LY. o o als
Jhoaw JBlas seglie Dby yes o

w5 ol Bl

O95% 038 Fly il 5 g5ke 4 a4zl
oS 5l atws ol Brae 31 LU 3,
Aaled 39S g Swglio Codled L ool en
oz el eans Gl 4 el
on dlie slaoliws  SYgame
2 8l oy Comal 5l 5y 0gy0 00d alex
76 oy B g opl sl e
el l>l b ol en (CA) oS Gy
03g JA5,0 Gloye 5 (Foeyse Eely
|

o9 R b (9

&7 e 7o S LB o Lol s
5% gbliie — Bolal g 565 gm0 99 09 &
B33 psle aSES (8 ple olStalo]
oBisls D! ates awg a5 0l 12l
b el ples el
awb 8,90 EE/97.24.3.70024/scu.ac.ir
win Sy ot 5ok Jole 28,5 15
(2505 SSan b anlp b bl
5 Serenasl gl (Shy @pS ol
a8 Laugi o Jogejl 08 L0gy aliiey &yu8
Sl o) s b (T csle) S g
69315 Lawgs (25559 98 Ll ()9 ¢ e
cds b (ol esle) SECA Jlusus
7 weyS b 65 ojlail p S ols -/
L (Model 0120) o le IS Lawgs
aw dobeo jloolaiul b o oo < /Y 2l

@ Copyright © The Authors

Publisher: University oF Guilan



JME

https://jme.guilan.ac.ir/
https://doi.org/10.22124/jme.2022.20755.220

V20 \a)uc‘.k)jliu\l?ﬂv"Q@U})%Lé})}@é&é)}b}g}y@%})

3 b gogejl olae olge cély o g Slye>
ol o0 03,91 V Jgo

Sle) b Soge3] 3 pan 2l slge N Jgas
(5, lasbint Gl il £

..\9‘3
7 Jldio Ao palyly
‘S)Jo)lwl
> s
PSS LRI
)9
59008 Fo. vy Sl
59008 VYo 7
i35 5 PS5 \YEESIY e
s
27 e YOIbEOIV Rty
39
doys /EOIVEY/A Sl yasng S
Aoy IANEINEY S 3
doy JAVIYEY)S S

aoly @l ook (iy9 JS9p

(5 o 339 S 3 U Gub (Lo pod
Can 0,5 5 aado Ve fels oo ed 4l
ad iS Gl d ey (SRl IS >
olfws o) cuty oliws by oK
Jeos sib oy e b sl cile il
S V) G ¥ ES o 10 O a0 0 Cowd >
(Dlas Sz ol b 1SS+ IS5 VY Iy

AVY) 093 (39,5 8 p 480

g JoSa sl 5 pan (s

Splie 5 BI85 (B 5ilem Bl
ol Bl (88 4 Conles pas
Pk shi9 JeSe jleolinal puas o>
Fao 59l aigS o sl eolaiul pas ¢l olo
Sras gabls pae da (50,90 Condg p
oo oz Dl pas (usl oo # o S
Sl dolidow yy SYlgw 51 (SO o> 4
Loddd g s 0 Dyee 4 PARQ
o ol

Slaads (b5l

(8 Jols o gogesl ol apass s
Sl (27 9 GeFan «Dhaeg S jlade
GrSoslal alie glaosly  ulal
byl @ndS celo YT salol jo 7,000
JRles sl esliiul b g axlae )b 5l
Juds a5 (Nutritionist iv) slasdss
$lr Bro sl ol g8 nl JoeSS) a3
Sl e gogesl el VF old o3, Jyus
eSS Slge g eBBlS G pas pas Ll
Sbszails b Soge)l cuwl S8 Ll (g
G 5l g 00g (pedils olKlgx Slu
piY w09 I0y95 (bl S 4 208
Sl sl piie S35 Sz conl S5 @
Sras 5l a5 b arog Sogel & Bkod
b 0skd) (8 ol sla Sundsl
andz o 5l B8 cel YA (5 555 slo
s sl asly 0 ES,L Gl Gde
Cordg 4y bgr e SleMbl WS (g loogs



JME

https://jme.guilan.ac.ir/
https://doi.org/10.22124/jme.2022.20755.220

Vel sl Al NP Okl 5 5l (5555 Sdleb 5 5l 5 S s aalllad s

&l (5,0l esL) Power Wave xs2Jow
‘).‘:"’ u»bjf )).:YLJ 5;1 Ko 9 (U‘)'J u}Lw)
2y ok (6525 o5ladl (gl (LS 2L)
Al oolaiwl e LSY

&bl Shg)

Shigmgmls ae3l b b osls (o Jlo sl
boombyly oot gl G 0B (o)
Slp SS9 odas 90i] 9 5,80 5 S0l
oolazw! g)"’&" 9 LQJB)‘O ;_9}.4.0 ujL&U I
CP1-0) s o s zobaw 38,5 s o .0l
Bzl g Kl Ojae 4 bosls 5155 4
ol @bl ko (gl il oy 135 o st
oolazwl YY) aseus SPSS 138l 5 5l 50 iwgss
s

o5 b aisl

ols i 5, il Jelos 50T gl
S ol 0l (ysej90 guly a5
G JoSe Bpae byli o o_’;o5LE,o Codlas
D9 Ladgylo byl i 5l iy 65l ge ok
05092 wolie o Jl> Q.zl L.(P<:/-Y0d)
3 Seglie cudled sl e el S,
P>+140) el sais ssnlive (5,0 e

(O Jss)

w5 ol Bl

Loigyls g Joso

Blie Gy yol> gaiss [0 oads oolatwl JoSe
Calige &g anli 30 45 oTslu o5 15 o
SLaS 5 g )5 FID Isga G pan 90 el ol 5
Voo VIl o8 o V00 e LSS
SR PRSI RN [ K S
SlS 5 0,5 koo YV 2 Bl o5 T (35,1
VPrs e —dl eSS ke 1Y) (polaiS
sl )5 e YO (g sl e 0,5 oo
P55 95 B v sl 08 (oo Yo S oSl
Veos Sdsdacnl 055,800 V00 P o (eling
ideld 525 Lo 5,1 09 e VloS e 0,579 S0
4 Bras 0gt Bg (pySwogdle 6,5 £,0
)‘ J"‘é Md A u—‘ )AA.I L}.:A Yoo o‘)AJb
AOV) al ools geglae codlsd

Pl Sl 5 (5 35 95

2 e BBl 93 Sl Cugi e 0
e 35 45,5 e 3055 5 s
o sle Aol 90 4 b diged @ Jlil
Loaado VO Cowe 4 bdiges ey il colial
olasl 5l e azds o j90 YO+ Cejyo
B Geas il 5l am diged 5l pp (g 5lulaz
ol I il az 0 V¥ aie sled 10 diged (5,05
Sla el 5 42525 (sl p o slosises Sl 5
Sleal jai aesVlslgs olfinlejl b ¢ alKiulos]
aligige oS0 GlpYl clS 5l s bl
03059 golaw Liomiw sly (Sl el
SSg2l ol 5l g Jo55 595 9 ) 0y i

@ Copyright © The Authors

Publisher: University oF Guilan



JME

https://jme.guilan.ac.ir/
https://doi.org/10.22124/jme.2022.20755.220

Voosled el e VFr e Ol 5 5l (5555 Cdled 5 Sle 5 Co s aalllad s

— — — =
. >3 . >

Gd Sl 22 055 51) 025 (552
>3

Sl f J8

== s

ey JoSa sl 5 e (o

da alalddl d Saslas S

Ladg )l

g o 5 JaSa Lol yo cteglie codlad 3l omy cueles oS g my ALolidly L3 0, (gm0 <l paeis ) JScb
cend (33050 5 558 6503l b el o (g0l b ol (sl 00ls 5 (Glone Blymmil & . Silie) Sk puolie

00,5 LT g i

(P<1-0) amo e ol ) Ldgyls g JoSo B pan (5510 (g Dglas (%)

sl plas Se uily)ly Jelos (903l @l
Collad 5l sy aladdly Jg5:5,55 (9090 bl
Ligylo g JoSe Brae Lulpl o Jleglis
Sl mls (S Pe/e0) el ouis osslis
SHTERSINCHINE JY RN SN
Sglas Ladg)lo g JoSo B pan Lyl o Sleglie
(SPeed) conl oaid coaline S sxe

(¥ JSs)

a0 o5 ol L, S uilyly (g05] b
0998 oy Thw p 6l (e Dol
srogliio Cudlad Iy aAlolodly ()9 yimgins
6ol s (P [+) el 0t oanline
o el SO g esied (90,90 cdale
9 JoSe Span Ll )l o cleglie codlad |
Sl 0ol samlive (5,0 s Dglas Ladgls

(Y JSa) (P>-1-0)

@ Copyright © The Authors

Publisher: University oF Guilan



JME https://jme.guilan.ac.ir/
https://doi.org/10.22124/jme.2022.20755.220

Vel sl Al VFr e Ol 5 5l (o855 Sdleb 5 5l 5 S s aalllad g w5 ol bl

> =
e

—

G o3 2 2590 9 rmssd O3e)9®
-
T
e

Collad 5l L3 A alalddl s Sasls S

- .5 Lsa o
5 oS Lyl 3o oslin colled 5y celes Sy 5 tmy Alolidly o 1 oy ymsgind (y30p50 Sl peeis ¥ S
.Lo$5)|.)
comhind 9031 g 550 (6 S o3l b uil g Judog 9031 b Lol (sl ools § (Glre Gl ol £ (1 Sla) Sl polie

035 LT G i

Yo

i
%
5 v
‘i
e 1
L .
=
J e ~ 1
e
13
2
L, o

ool | LS Qs alalddl A el S
—-— s Laig o

Lyl 5 oo Laylpds 55 toglio codled 5l my celus oSy g s alolddly ¢ L3 g 55 0r0y90 lyeais ¥ IS5
i y305] 5 555 (65503l b il g el yge5T by ol (glo o0l 5 (laxe Bl il 1 Silie) Sl polie
005 LT g yiig:

() Copyright © The Authors Publisher: University oF Guilan




JME

https://jme.guilan.ac.ir/
https://doi.org/10.22124/jme.2022.20755.220

VA ) ol cean3l o VPt Ol kg (ohins Sllab 5 Sl s St g anlad s

39 smoglie Codled 51y el SO LS

.(P>‘/‘&) Sl 00is solive 6)‘\%52“

(F JS)

. - 6

c

(= 5 Joe ke S5
- 6 w >

[—

dlad 5l LS

g e

- | 5,

g JoSa sl 5 pan (s

sls Glas 5,Se uibly Sl (9051 b
sieglie Collad 3l s alaidl SLSY clale
oadlive Ligyls g JoSo Byae Ll i o
cbale gl mls (P >4/0) coul snis

Sy alslinl ey el S5

Lodg,ls

g ls 5 JaSa gl )0 ctaglie odlab 3l amy caelos o5 g iy alolidly (L3 SSY i B S
0931 3 5550 § 503l b il ly Jelos ge3T b ol sl ools 5 Gline Bl sl £ Sls) Loy polie

ol 3 85 Leglie colled ol ails
eslie Cled S gy ot 2 ko
Sl S e sl b gosesl a5 o
Lol Sae Sias ol b1, 51 oo
|, e Sledlbol gaios ol gl wia,S
ol 1536 5 (CA) JoSo B pae (o505 0
Clld and> SO a4 Sgeye el g
ol geyee el 03,8 gl )8 ceglie
gl 0 a8 Conl sawiy o (90,98 09,5
ol b by el byld o«
& elge 51 S5O ogde mhy

0,8 UL g yiir oordins

= .

&S cawl odls lid ol b @l
dd> G 12 Lol pen C4 oS 8 s
cgo Ladglo b aslin jo Sloglie codled
Colad 5l am ab,y geyeR i @by
Gl b ogdee )00 Oloye yo (sieglie
ol Brae a5 ol i wli w,p J>
b gy lo b aslie 1o op ped i JoSo
O9rmgid S Gg0y90 Fly 2 (glodnlsd
olie Colled el Sy 4 JojeS g



JME

https://jme.guilan.ac.ir/
https://doi.org/10.22124/jme.2022.20755.220

Vel sl Al VFr e Ol 5 5l (o855 Sdleb 5 5l 5 S s aalllad g

P b oge S & Saglie llad L
5B LAl 0gd el )3 D) (5e 90
09> 938 b L ye slas 535k )18
Sl (e o ad; sese w5 )
i o & 0) 855 a5l gl
9 Oyl 4y SIS0 polie iglis 4 4z g b
SlaS 5 R 2Bl oo St e
Fol GBS (el Gl JeSe 50 29290
Solaie Ol JoSe () B ras conl (S
@lp Bl os,S slml ol (50,98 Gl 2
Ty 2 Sl S &5 (6,500 Jele Jle
S92 g0 eSS 556 0l (90,90
03g pol Baiod Gyl Gy oS o
Ll a4 a5 col gloole us8ls .ol
b oesdls ol Cﬁ)'y’oi A aud g bsle
Jlasl 5l el sleodi S 4 Jlas!
Jlal waS o 2S5l gl & njsis]
Jelse 5l (o Glaeni S 4 njgial
e enilis;s lale, oaS sgae
omley ()l deS ol ales
S et e by (ndsS fal
2 ey Ojpa a5 Sl alge ]
L(AY) el )L.\f JUC RN 09090 Ty
2 d9zee B el See nlpbe
IS FIL ol Gl (o yed S JoSo
Ay Oger98 yide md S crge (LIS,
Ol basl el (Saglie e Gl e

9 Pl (nl (6,108,506 aul ¢lp (J

w5 ol bl

Ly 09l (o0 G5ey92 (nl B0S e
At oSy wdgs g (Sdplie oyl
Slaass ax 31 (A) cal i, codled
O 0 Sbsy o] a5 Klesls obs
Sy Oge)yeh yiin gl b (Seglie collad
Lol o 5 ol b (V) o s bl |
Dols Lsg)ls 9 JoSo Bpae Llyd o
S99 ooy SLSY chalé o gl e
30 Ll e Oyl pae ol el anilag
cold oS wmse ol obsY og
ol b sl 00,5 Jlasl o5las 5 Sssbe
S Hgey90 ol Gdod 3 az ST g
Ll 55 o 5 JaSa s Ll 55 o
adly il cdled 51 ey Ladgls G5y
blyd o Gl Dyge 4 Sl
00 Ladgylo dol i 5l mis JoSe B8 pan
2 By geyee gl GlPl ool el
So @ e JoSe Grae Lalys
2 d9rge sols hele wim LSS sezy
WAl ol B (nped Gl (JoSe
JoSo y0 35250 LS5 5l (o oy
2 085 Gras az Sl oy ol sy
M) 909 Thy czge Sl cl-
Slaass (b ol b oY) 0sd o0 G o

oy (5| B ras a5 w0 (LS (590



JME

https://jme.guilan.ac.ir/
https://doi.org/10.22124/jme.2022.20755.220

WY \a)uc‘.k)jliu\l?ﬂv"Q@U})%Lé})}@é&é)}b}g}y@%})

szl ol @Sl 0929 b aogy ool g2
Gy 5T slocas o gogesl (o yos JSS9 0
Sozg pae (Jy WS Il (S gl
O rmgind (30,98 Gy 59,10 Sre Siglds
aliv 90,90 nl by a5 aes e (Lis
el gl 5l (b iy Oladss
J.o.iad).»a.oﬁw‘ 003.3 UAJJS‘SHQSLQA
Consl 2BI Ggtmgind (ygey00 Eusly
S, olaw &Sl 4 azg L (YY)
S el Gk S
dalllas o o0l oo RPN oS >
Sl 009y Yl QYY) ul)lS.o.m 9 UL">°)9S
ASGAJWWJQ&A){‘O[AAW‘L)S.«A
3 pas lm@'os.oﬂ Loy yol> e (o
b el bl ol alfin ol ons
Wghoo L2l G 5 D90 4 a5V x>
0, 8ee d9ue S92 60 g il SBL
Opesse gl Gl o bl

Al ansla codled 4 (g yiwgions

g JoSa sl 5 pan (s

Oloyed SBras 23l 08wy n Guizees
S a ) 05ey98 Gy 2 e85 |
G yion Slidon 4y Sloglie Codlad ad>
Ot 5 Gy yegted Hgey98 Sawl 5L
3 aan plal ) ki blpd a4 &b
lse 5l SG seglie Codled 4 coul ools
O ol iS50 (V7)) 35l (y90)90
B yas Lul i )3 g gt (5098 nolie
S929 d)‘o G».a.c A_JjLD.’ LQJB)‘») 9 J.QS.Q
bl G JoSe 6,051 oy Sy
2 rol G alie polie y SLoS 5
OLisly et e Gral3dl ol s 5 a5
aole Hlas eads 53 Gadsd ax ST .aisly
fi slace 5 blSS gl alauly
OFs®  Fhe TS exrse Wl
5 (oglie Codlad 5l ey (g megind
55 Lais (V) o an 5 Ghzogss Lol (Y5)
Slrhb wn gt op (o3 &5 >
30 ol ings 00,5 e o Sles uoiw
w50l s ol g 4Vl Odlae xin oS

O ) Sy (G yed SIS > g Cel 03,8

@ Copyright © The Authors

Publisher: University oF Guilan



JME

https://jme.guilan.ac.ir/
https://doi.org/10.22124/jme.2022.20755.220

Vel sl Al VFr e Ol 5 5l (o855 Sdleb 5 5l 5 S s aalllad g

Sl JoSo Sran il (50,90 (nl by
Sgue B3l az )5 g 009y (o el ], )
3 lade ol lawgs ceglae o, Sles oaun
U”‘ M)LSA ).'aJ L 6‘5 ‘(\?) Gl 00l
Sl slal gl (0,5 FI0) Gy s
Lol and> SO @ Sgeyen by

ailb BBL oo S 5 ol a

5 G5 Az

caS ols las megh oyl @L.; ‘;S yob &
Tl 290 (nped iy JoSo 0l B0
Codled and> SO 5l am w9050 i
JoSo 5l 0,5 7.0 B pan aS ols ylis sais
(09 gt 30,90 gl p (5,36 (C4)
S @adss SlSY g Jg53,55 (90,92
Gazg Lol Sheglie codled alls> S
sl jo ad; (geyse wl ohg A
Loy oo, 50 Sdabl Llys
okl so (LIRS 5,9 ( seglie slacdled
oolatwl 34> oS soyeo jo JeSo o2
wlj‘_},ob@bao}.,bwmw
Sz ;86 CA el i JoSo g
2,15 Ko ,80 oBwd Sgugs

‘_,,JLA Coles

w5 ol bl

S Sypae polie 5,135,506 (Jl cnl
Szl boljon (B pan 0ney 2 59 JoSo ()
(a5 Ol 5 45YL) oy S (Seglie Codlad
oyp oan] Slidiss ;0 Wb Vb e L
&S Casl (SIBUL (90,90 Jo5u )55 09
Ll pd alox Sl oyl Ll @y sly o
2 (9555 Cedlad 5l AU (Sl gslie o il
sl 1 So (V0) ssdon b5
W s &S el onl ej9n )
e Sy Sile S sl
e g 0T oo @2l ) (Seglie e
SeS 5 655, W) 4 (Seglie Cllad
O90,98 G pl )0 (V0) o5 anlys
o2 9 JoSe Brae bulyl )0 00 Js53,55
So o gl 5o Leig)ly Bpae Lulyl e
O9fgind (330,98 Gy wbos ¢l ()
o Joiss Ggerge polie SLSY
5 JoSo Brae Lulpd (o (Seglie Zuodlud
Sl el 235 (6 5 e Solis Lyl
soslie Colled > jo iy lal S5
Ol late g iy (Seglio oyl g
Js35)sS Oser9p yidew mhy cge
7ol G gl a4z i b (VY) 05 o0
a8 Shae sguge p b (Ca) JoSo
Splie Luls ol ally 4 b ol

A amd o s bl el Jlesl (6 i

@ Copyright © The Authors

Publisher: University oF Guilan



JME https://jme.guilan.ac.ir/
https://doi.org/10.22124/jme.2022.20755.220

Voosled el e VFr e Ol 5 5l (5555 Cdled 5 Sle 5 Co s aalllad s s oS sl U pae ) p
2 wgas aal 0L 5l ad S Gdos )

AYEYAM A0S L lenl o)l e aupds oRiils

&lw

=

Brzycki M. A practical approach to strength training: Contemporary Books; 1995.

2. Baven CM, Hopkins WG, Hansen KT, Wood MR, Cronin JB, Lowe TE. Dose effect
of caffeine on testosterone and cortisol responses to resistance exercise.
International journal of sport nutrition and exercise metabolism. 2008;18(2):131-41.

3. Di Pierro F, Bertuccioli A, Bressan A, Rapacioli G. Carnosine-based supplement.
Nutrafoods. 2011;10(2):43-7.

4. Deldicque L. Does Normobaric Hypoxic Resistance Training Confer Benefit over
Normoxic Training in Athletes? A Narrative Review. Journal of Science in Sport
and Exercise. 2022:1-9.

5. Collier SR, Casey DP, Kanaley JA. Growth hormone responses to varying doses of
oral arginine. Growth Hormone & IGF Research. 2005;15(2):136-9.

6. Fleck SJ, Kraemer W. Designing Resistance Training Programs, 4E: Human
Kinetics; 2014.

7. .Fry AC, Nicoll JX, Cabarkapa D, Stephens PN. Acute Hormonal Responses to Free
Weight and Machine Resistance Exercise. American Journal of Sports Science and
Medicine. 2022;10(1):6-11.

8. Goto K, Ishii N, Kizuka T, Takamatsu K. The impact of metabolic stress on
hormonal responses and muscular adaptations. Medicine & Science in Sports &
Exercise. 2005;37(6):955-63.

9. Grgic J, Mikulic P, Schoenfeld BJ, Bishop DJ, Pedisic Z. The influence of caffeine
supplementation on resistance exercise: A review. Sports Medicine. 2019;49(1):17-
30.

10. Harridge SD. Plasticity of human skeletal muscle: gene expression to in vivo
function. Experimental physiology. 2007;92(5):783-97

11. Jagim AR, Camic CL, Harty PS. Common habits, adverse events, and opinions
regarding pre-workout supplement use among regular consumers. Nutrients.
2019;11(4):855.

12. Jagim AR, Harty PS, Camic CL. Common Ingredient Profiles of Multi-Ingredient
Pre-Workout Supplements. Nutrients. 2019;11(2):254.

13. Kraemer WJ, Ratamess NA, Nindl BC. Recovery responses of testosterone, growth
hormone, and IGF-1 after resistance exercise. Journal of Applied Physiology.
2016;122(3):549-58.

14. Kraemer WJ, Marchitelli L, Gordon SE, Harman E, Dziados JE, Mello R, et al.
Hormonal and growth factor responses to heavy resistance exercise protocols.
Journal of Applied Physiology. 1990;69(4):1442-50.

15. Kraemer WJ, Ratamess NA. Hormonal responses and adaptations to resistance

exercise and training. Sports medicine. 2005;35(4):339-61.



JM

E https://jme.guilan.ac.ir/
https://doi.org/10.22124/jme.2022.20755.220

Vosledi @il o VP Ol 5 Hlg (S5 Sl 5 Sl 5 S g asllad s w5 ol bl

16

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

. Kraemer WJ, Fleck SJ, Deschenes MR. Exercise physiology: integrating theory and
application: Lippincott Williams & Wilkins; 2011.

Koozehchian MS, Hosseini SV, Eynavi H, Mabrey G, Owlia G, Chandler J. Effects
of Acute Preworkout Supplement Ingestion on Hemodynamic Responses, Cognitive
Function, and Exercise Performance in Resistance-Trained Males. The FASEB
Journal. 2020;34(S1):1.-

Kraemer WJ, Fleck SJ, Deschenes MR. Exercise physiology: integrating theory and
application: Lippincott Williams & Wilkins; 2011.

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.

Nicoll JX, Fry AC, Mosier EM. Androgen and glucocorticoid receptor
phosphorylation following resistance exercise and pre-workout supplementation.
Steroids. 2021;172:10AAe4

Ratamess NA, Hoffman JR, Ross R, Shanklin M, Faigenbaum AD, Kang J. Effects
of an amino acid/creatine energy supplement on the acute hormonal response to
resistance exercise. International journal of sport nutrition and exercise metabolism.
2007;17(6):608-23.

Ratamess NA, Alvar BA, Kibler WB, Kraemer WJ, Triplett NT. Progression models
in resistance training for healthy adults. 2009.

Ratamess NA, Kraemer WJ, Volek JS, Maresh CM, VanHeest JL, Sharman MJ, et
al. Androgen receptor content following heavy resistance exercise in men. The
Journal of steroid biochemistry and molecular biology. 2005;93(1):35-42.

Schwarz NA, McKinley-Barnard SK. Acute Oral ingestion of a multi-ingredient
Preworkout supplement increases exercise performance and alters Postexercise
hormone responses: a randomized crossover, double-blinded, placebo-controlled
trial. Journal of dietary supplements. 2020;17(2):211-26.

Siri WE. Body composition from fluid spaces and density: analysis of methods.
Techniques for measuring body composition. 1961;61:223-44.

Vingren JL, Kraemer WJ, Ratamess NA, Anderson JM, Volek JS, Maresh CM.
Testosterone physiology in resistance exercise and training. Sports medicine.
2010;40(12):1037-53.



JME https://jme.guilan.ac.ir/
https://doi.org/10.22124/jme.2022.20755.220

Metabolism and Exercise
A bioannual journal T

Vol 11, Number 1, 2021 e

Investigation of acute pre-workout supplement ingestion with resistance
exercise on the hormonal response in athlete men

Eynavi HY", Habibi A2, Renjbar R3, Rami M*

Received: 4/10/2021 Accepted: 30/7/2022 Published: 1/8/2022

Abstract
Aim: The ingestion of sport supplements before resistance exercise can affect the hormonal
responses. The purpose of this study was to examine the ingestion of a pre-workout supplement
and resistance exercise on hormonal responses.
Method: In this quasi-experimental crossover double-blind, placebo-controlled study, sixteen
male physical education students (22.9+1.7 yr, BMI: 23.1+1.7 kg m?) completed two resistance
exercise sessions with one week washout period between each session. Participants consumed
supplement or placebo 30 minutes before exercise. The supplement was a single scoop (6.5 g)
of the C4 pre-workout (cellucor company), and the placebo was 6.5 g maltodextrin. Blood
samples were taken before, immediately post, and after 1 hour pos-exercise to analyze growth
hormone, testosterone, cortisol, and blood lactate. For analysis of data were used the repeated-
measures ANOVA and Bonferroni tests.
Results: The results had shown that there were no significant differences in acute responses
of testosterone, cortisol, and blood lactate immediately post and one hour after resistance
exercise between placebo and supplement conditions (p>0.05). However, the rise of growth
hormone after exercise was higher in supplement condition than placebo condition (p<0.025).
Conclusion: According to the results of this study, the C4 supplement has no effective
response on reducing lactate accumulation due to resistance exercise and has no consequence
on buffering system, but can increase growth levels according to the enhancement of anabolic
conditions in the body.
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