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Introduction: Although the benefits of ingesting caffeine on improving performance
have been widely discussed in various sources, other alternative forms of its
consumption, including mouthwash, have been suggested to improve athletic
performance.

Methods: 16 male wrestlers with an average weight of 65.94+3.25 kg, height of
1.68+0.08 cm and age of 16.87+1.4 years participated in the present study and were
randomly divided into two groups of 8 people including 1) mouthwash group with
caffeine solution and 2) control group. In the pre-test session, the pre-test values of
the maximum, average and minimum anaerobic power factors plus the fatigue index
were measured and calculated using the relevant formulas. The research variables in
the post-test session, one week apart, at the same time of the day and night, by rinsing
the mouth with water and 1.2% caffeine mouthwash solution 3 times in total, once
before the start and twice After walking the 35-meter path twice, were measured
again. The analysis of the findings was done using paired and independent t-test at a
significance level of p<0.05.

Results: The analysis of the findings showed that there was no significant difference
between the two research groups in the minimum anaerobic power (p=0.78), average
anaerobic power (p=0.24), maximum anaerobic power (p=0.17) and fatigue index
(p=0.07)

Conclusion: The results of this research showed that the use of caffeinated
mouthwash had no significant effect on anaerobic power and fatigue index compared
to the control group and did not confirm the possible ergogenic effect of this
approach.
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Extended Abstract

Introduction

For years, sports nutrition research has explored ways to
boost performance and recovery. Fatigue—both
peripheral (metabolic) and central (brain-related)—is a
key factor in performance decline, especially in
wrestling, where energy depletion often occurs in the
final minutes of a match. Though short breaks exist, they
are insufficient for full recovery. Recently, interest has
grown in caffeine mouth rinsing (5-20 seconds) as a
performance enhancer in activities like cycling, running,
and resistance training. This method may stimulate the
brain's sensory-motor cortex via bitter taste receptors,
enhancing alertness and reducing pain without raising
blood caffeine levels—avoiding digestive issues and
remaining below World Anti-Doping Agency (WADA)
urine limits. Thus, mouth rinsing offers a safer, legal
alternative to traditional caffeine consumption.

Methods

Sixteen young male wrestlers voluntarily participated in
this study. During a familiarization session, participants
were briefed on the study process and the Running-
Based Anaerobic Sprint Test (RAST), while personal,
health, exercise, and caffeine intake data were collected.
Weight was measured, and participants were instructed
to avoid intense exercise for 24 hours and caffeine for
six hours before each session. A pre-test/post-test design
was used, with participants randomly assigned to a
caffeine mouthwash group (1.2% solution) or a placebo
group (water). One week apart, tests were conducted at
the same time of day. During each session, subjects
completed six sprint rounds, using a 25 ml mouthwash
for five seconds before rounds 1, 3, and 5 during brief
active rest. The solution was spat into a container and
weighed to confirm it wasn’t swallowed. The caffeine
mouthwash was made from Enercaff 200 capsules. Data
were analyzed using paired and independent t-tests at a
significance level of p>0.05.

Results

Before data analysis, the Shapiro-Wilk test (Table 2)
confirmed a normal distribution across all variables in
both pre- and post-tests (p=>0.05). Paired t-test results

(Table 3) showed no significant changes in the caffeine
mouthwash group for average anaerobic power (p=0.28,
Fig. 2), peak power (p=0.3, Fig. 3), minimum power
(p=0.15, Fig. 4), or fatigue index (p=0.17, Fig. 5). In
contrast, the control group showed a significant increase
in fatigue index post-test (p=0.03). Independent t-test
results (Table 4) indicated no significant differences
between the groups in pre-test values, confirming group
homogeneity (p>0.05). Post-test results also showed no

significant between-group differences in any variable.
Notably, only the control group experienced a
significant rise in fatigue index (p=0.03), suggesting
reduced anaerobic power maintenance during the post-
test RAST. However, since this change wasn’t
significant in the caffeine group (p=0.92) and the
between-group difference remained non-significant
(p=0.07), the effect cannot be attributed to the caffeine
mouthwash.

Conclusion

Contrary to the initial hypothesis, this study found that
caffeine mouthwash did not significantly improve
anaerobic capacity or fatigue index compared to the
control group. The expected ergogenic effects were not
observed, likely due to the high intensity of the RAST
test and the brief mouthwash duration (5 seconds).
However, the concept should not be dismissed entirely.
Limitations in the study design or measurement methods
may have influenced the results. Future research should
explore different mouthwash durations and frequencies,
better control of training load and diet, and more precise
evaluation of central and peripheral factors affecting
performance.

Ethical Considerations

Compliance with ethical guidelines: The current study was
conducted in full compliance with ethical standards and received
approval under the ethics code IR.ILAM.REC.1403.016.

Funding: This study is derived from the first author's Master's thesis.
No funding was obtained for this research.

Authors’ contribution: All authors contributed to the study design.
All authors read and approved the final manuscript.

Conflict of interest: The authors declare no conflict of interest.
Acknowledgments: The first author appreciates his professors, the
coaches and wrestlers for their support and contributions.



U192 OIS S SIS Ul g T S p (B guilad Sl

T gms (6o T luond o5 (Y auas ol

dawin7g1@gmail.com :aebll, . ol @Ml 3] olKuiily o Slusl pole 8aKiily ¢ b5 y9 pole 09,5 )
n.shamsaei@ilam.ac.ir :asbL], .l p) ! M) oKy ( Slusl pole 53KE0 (559 pole 09,5 1 Jgtme bliun g5 Y
abdi.h@pnu.ac.ir :asbl], . ! ()l 95 plo o8l ¢ bjy9 pole g (S Canyi 09,5 ¥

oS>

Ao Oleb

oSl Il o cou caliske glie 1 03 S Hebods 3,Sloe Sty (B 3,95 (sblso 45,51 1d0nRe
ol 0b Dot (59 3,Sles dgu0 sy wguislad S5 4 dler 5l ] G puas

oo 9 (e VFAE S A) 1B ¢ (p,SolS FOATEYIYO) yjs Sl b dpe 18 1SV ol 1R 3 0.39)
b gl 09,5 Jolis 0,05t 05,5 50 4y (Bolal Cygquody 5 100)S 8 b pdls gk 3 (Jw Vs FEVSHAY)
oy opsasl gy polie Cusy 90l Pl b eyp0il st Auly ) N el J S 09,8 5 (BB Jglovo
o 3 S50l by sl g o3l U S5 551 853Mes 55l ol i 5 Login 510>
b oled 5oy b g alud | oo ol ;> catim Sy Aol 4y g0l g dudes ) gl (sl yeite A5
bl g 3l e 450 93 9 bl | Sy dye Sy cdiye dus ggemme )3 (3B TNHY digiiles Jslowo 5
o > Jitue g (295 T opgasl 51 oalisiol b il Julowig 326 58 (650310 )50 )b st YD prmo (3,8

uﬂ; O PS~7’Q Lg)‘.)b.xn
P=+5YA) Gilon o ol Jblas (oo piio )3 3ai0 09,5 90 oy 45 ob L aadl Juloxga o0 taidly
6 olixe Elis (P=5-V) (Sius asls 5 (P=+1\V) (slgaess ol iSlas o(P=+oYF) s5lsmcs ol Lawsie

5 Sl Ol g GBS Lgiiled ) oslil CBlate Sy b pie I L 35 cpl gl 36 S Aol
255 39 1y 3,509 ol Jloiol S3555 ) 1 g cutls S8 098 | dusglie 3 (S el

g, Wlie ggi

A FARWAV - PR T
VXL VIVY 16,5050 g ,U
NR/RFIARR YR TNy

DRI AR W+ F Y

Wojlguls
peligv)
sl

ey guiiilos

e pole dpi3 glgr S (S il Ol g (Sed padla B Bgiiles sl S ola (e gt spbued fobr (g DU

VARV Y (V) Y. 5
DOl http//doi.org/10.22059/JSB.2025.388232.1671.

4 (CCBY-NC 4.0) juels 52,8 uta¥ (bl 21y 358 (5,55 CeSlle 3 g sl (I, cisole 085 ) 4 (g3
jSb@ut.ac.ir : el | Nttps://jsh.ut.ac.ir/ i ol |.cosl 03,8 )81y (B siny g

.ngy © -QI)@ ol &Kl C)l)L.;"..ZSI :)JBU



mailto:dawin7g1@gmail.com
mailto:n.shamsaei@ilam.ac.ir
mailto:abdi.h@pnu.ac.ir
doi:%20http//doi.org/10.22059/JSB.2025.388232.1671.
https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1
https://jsb.ut.ac.ir/
mailto:jsb@ut.ac.ir
https://orcid.org/0009-0006-6456-363X
https://orcid.org/0000-0003-0677-355X
https://orcid.org/0000-0003-4308-7233
https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1

ollKas g susu> Glxw Ar

EVRV-TY

3y8dae (5] «ald) Sl Sy (b 0Ll (s e peml) o 53 b5y pole 5 42335 835> )3 (este (gl tmgdy 3 claany Lo
(St Agio 93 33 9 Canl Jolety By (5559 )9 (S o [V] sl 48 S plowl ol 51y 2Ll S9ste g il Jgbo 5
(Hlie )3 5 039 cMae (Sl lwgiogn 3 JHBI ) 36 Ll ams (Saud 05 (0 )8 Eom 3)90T (55550 5 e
St 425 513 0 G55 yo s us G Ol cpl 3 [V] ol bgiye a0 3 Sl as (slasilp 4 o550 (Saus

I¥] cosl a5 )18 drg 3)50 ole (20 52

2 ohgt & Sl (SKjglersid (Sad oy «uldy Jsbo 3 S (S by SASS ] (S 3 S elgs Sl (S

P 29 e (Gas (Sialen g gy g5 )3 (egune 8l 4 Wlg5 oo (651 AES S (o0 My (gt 290 il SLL (318

el jl gl 3)Slos L b 35y dalss )08 ccanl jl3y08 5 63V (il 9 (S5l Cad )b 5l &S (605 (1S il Sl s o

o 3 (AU Gy b des 93 o Colyinl Gloj wile teoligS (sladiy Xz y 3 p0 0500 363 (55 polateds Ly 3 Shos

5 S oSl sl Jsene gbar (Gloj slaojly ol Ll S o wald (s gilujle gl d9ame (08 ¢ Sde
¥] st B 3, 8hee ogllane o & sl

g BASAB LS S poe Sy plgisds &5 Cusl plag plp 3 0135 0lgy B3le (58 panpy (Bl Jste (65N (i8S
2 slodginS jboay ( Stus Sl (1alS 5 drg ilubgn (Il o] (Bltily S0 ol dalgls (555 e uas
2 03lo ol (S5595) el o] g pordaibdy (S5 po oras pl B8 B [W] 2980 0ot 5
ras slmorimd JUinl Lol Gl 4 (gl smoniyS (3, Sl b bl dus e plaias [V 0] ol 59 2,SMae
DA AY] 250 120 2)3 & Copslus SialS

oy )3 Lol yao g g 4 JL (9 (B39 (s e s SKjsS ) Sl Sl lsioe U &5 ate 3 i T3]
sl 418, plosl 8 oalizel [VV -] Latoglie slacyyes 5 [3 A V] gs < [V & @] 350lS 3 dlos 1 239 ciliee
Oloj 4By £+ B Y0 (G Jgeme jobas & it Glale 3 Joloo slopogy b Lo JgunS” ol el (8 Bpae Jgeme slagsb)
B> 0 oy ) Wilgi e oS BBl (gl (gl el s ile (3Sule (slagbyy (Sl ol byl Sl o o el e gl
)5 el gy pglaledy S wal S ) (6350 Cla ABEIY U e ) Lol 1508 45 aay 95 s g S bl (o3b5 Gl
SlB0 S 0154 03 )3 & oo (slmoks 15 oSl (ol 2 28 [FR Y] Wl S 118 g 550 3 (gla s 3 oo il 155
OBl oy cllE 38 a1y (3 )Slae (slaguly ie (IS e 8 S50 L il oe Y+ OF] B 4 el
I3 1 8155 o lse s pie o gl Sl edlinl 5 (So3glgr5ed blod 4 505 (sgm 3l ims y1,3 8L cow [Y]
b Gileo) odlo ol ()0l clale I8l pas 35 g Bl (S Bpas b Lagye [V] Clilasl il g [0-] st
sl 4B S )5 a5 3500 [VF] (WADAY Siggo 15 Sl uilil slacudgaoee

L, Fatigue 3, Homeostasis 5. World Anti-Doping Agency
2, Peripheral and central 4. Ergogenic

PP ler e Jol 8yl epadin 8,50 qoid )5 suss pole



Ar Olsz OhSistdS Silsaer Ol 5 (Fwd paFld o o2 Ligtiles ol> )

1y ol cnl b otass sl oSigy ol sl gzl [VA] ohlSon ' (g slaaidly ol 2 ol Siagh (655 (slise

sile ol Sl 5 2 oy oxSilbe (s bline oty Mgise S (sslo dppiilad 5 oolizal o 1o e
sk ol Sl canles 81,5 Mlandly Sl 51 (g ySoyee b ofySon g [FA] 5bd caioo) e 1o > (25811, (g lguses 29
Elbiiyld 5 &S 3ae j) Lols oty Ko 45 5,5 U515 plgiies bl ol 2 3, Wyl Bl claaysutiln 83lil 5 5
d9 o Bl (03,Shes (295 9 (S 0l 0 Sl 4 Gl (See Ay JEE uas (b sl 5 a2 LS > J S

o]

055 g oyloiy Balital o8 oy o Jlaity ol 2 938l [V sl Ll )3 gy ol Bl otz S0l sales Sy
il oy 2)8dae syt ()5 b Llice «(B3yg Clled ) Sy i B30kl & s pliie Jloj Juolg )3 gutilad
[ﬁ] w3l ol 5l eslizel y> 550 Jelge 1505 5 Wl o aguislad I oolil cladd 1SS wll ol sl

S logiaggy (B gl ool Lt |y (dlize gl (o9 3)Shes p (IS dptiled otz 515,00 daghy salsd

$boline izl (6)50 i S Jloys [Y0 IF A1) @] Wy (Saus clapadls (ialS y 298 g gm0
relinal (30l Lo 2,655 ogeil Cugs 93 plsl b [V (o3l lSem P 590 diges sl [V YA XY 5] wlod S 158
Ao )3 aslio () &8 il lsbio Gyt 436 V- Sty Bl (ol dygilns ) odlitel 5 alo gt 293 Ve (55,
Ladlie Al 4y da g b cuslys ClSY Clale o 5T Gy« s lis STyl ¢ gloj 3,Skas 4 (o )blins yil Ladgyls |
bl s b ol oS (S Gilanca oIy g (Sad padld p (B Lgiilad sl Sl oy p Baa b p5l lagh g2

g wliivg

gty ) i 9 038,55 S iams il SasSes b a3 et ol Spm S G5 1 5 V8 sl 510 g WSS 5
O3 41 3955 (Sla)line d QLI o td 53 (S Wiged gy b G ol )3 o)Ll Bged 3 S 15 o 5 il
(S Oygody > L;J-.’.Dwi Ol Y g palie Oygody kS ALy (o alw olo Lid Blas il Y She i ) ol
ddar SS9 dabdl 3 Sl ol 5 Gighy I g slasline D Splie b (Bgpem ol Glag)lon b ad)ls L5 50
(Beios il Jolyo b glolidl anle Sy (b o ogeil g Gimgly ) llbgh g5 5 ndiliingin 2lse b (Sudce]
3Ll U (oM Lol g i leMbl (B0 ES 15 51 ool duds 13 1505 WP Cawy (y90] plol (Sig5a 9 ] Colanl
b lagusly o Sl ool (haped Aol g Bl Dljg) Bumo lie aude (nl )3 (im0 (g glgan dibloions Aol
la 539051 (59 e 253, Liaal g alllas |y 6lalST culs) o8 b S5dges] dad o alSisls 3MS) )y ol Lboyol 4 asg b s

Colo VF oS 05 atulys (B0SeS 15 5 b b g opSo)lul 3a85 yoboay 5 p,5 0 > b ET o digus 35,88 JsSuls b

1, Beaven 4. Motor control 6. RAST (Running Anaerobic Sprint
2, K. De Pauw 5. Doering Test)
3, Electroencephalography

V¥ oo Jsl 6,Las cpoudn §,90 ¢ ouij g iy pole



OhKas 5 suyi> Gl AF

Jolye oles [Y0] S (5 0355 0988 ale 51 Bl GBpmo 9ol b I U el (25 g b cpped l geil o 5l U
15 155 IRILAM.REC.1403.016 fusli b S jucj cslogsimafy 3 35| Lo dteS Loy ,timg3s

4y Balai Oygody o idgesl b ealisl JyuS 9,5 L olyed (igesl s —geiloter 2o 5 Gimgl cnl 50 284 121 Wig
b s (LIS ) Ladg)ls b ayputil) S8 g (LBl Jolomo s cpgtiles 09,5 Jol ojbicutn 09,5 90

ORgR sWog S s 39051 (G yiegrg 5T sla Sig ) S

Biod (slaog S ..
255 RTINS =~
A A Sl
VS YR, FA VS, VO£ 5 0A (Jl) ey
VoVede,y VoSV )Y (12e) 8
25 \¥EY,9A SYsYORY,0Y (p,5555) 0
AR - ATAN YY,-vEy,5a BMI _
(@e 220 32 p)5kS)

sy ogasl 1V] conl (G550 M5 sl S3lon 5 lone Splin poms 9 b diajls Oglite ey slagd 1amry (99051
Cad )b g oly byl selateds @y oglite (slagd Bod I cpSope b [¥V] (alsy sy g peine e )lulinl 3y SO gy
g o 03l o S dlon ) ol jlocadigip il 3 Silgaa Sl & (8559 il glaars, o [YY] (silgn s
b olojon 1) 520 YO Jsb 4 (g pmmo (53051 y2 gl 93 SaS L) IS 31,550 (allas ) (p905] (slo)58 ) b pslatony
2 P9 0913 9355 (o0 CF 1) 30555 Sl gl e Y0 s (3,57 (b pamme 4y 5 0035 Ol s p Coled b Sl gl g (slao
opl S o |y pane Da5me  33g05] e 085 o loj (Sd90j] e el il (el 1y 4l Ve e YO ey pled] 4 dlasd
b S5 (Sl A5 e A g ) Adye dw) b b (G905 pa (ly Al 3

22 Jse b 2 p)S5kS 403 g el pemay bl ooy G sy 903l (il plomil 4 )3 I iagasl 3 Sles o)) sglaton;
Vpee Jib X 33051 9

= il oyl () :[1Y] 29 0 0005 1,3

Tordes ilej 2555,

Gy dayh Dgbiso duslome 2lSCES )b o 2)S) Guye el p edslcana s VL YGSled e ol ST
ol anlgs Cunddy 63V (S3lmin Gl dmiD )3 g oS gl baugi 0Bl ploj bl Jly oSS,

Oty B 0SS ,8 I o BT Jgane jobods &8 )58 0 oll  esaliasnas (g e poml tsslad e Oy JSlas
Do o duwbro sl gl sy &

a3 50 )18 U058 13 (s 9 oS o ol £ o |y Jol> g o 1) )8y elai(g5leR 2 Gy bawgiho

1. Peak Power Output (PPO) 2, Minimum Power Output 3, Average Power Output

PP ler e Jol 8yl epadin 8,50 qoid )5 suss pole



Ad Olsz OhSistdS Silsaer Ol 5 (Fwd paFld o o2 Ligtiles ol> )

£ s o ol b (gl 08 aUlg bl i Gl ool dape oS (loj ol 0 (298 Ol SRl it (S yad L

Siloce g Sl — silenca ol 81

o o = Saud padld daly (¥ 1948 00 duslone 2 JS5 4 (liee () 292 alss a8 (493 5L
by Cusy ogoil plsl b (Sius jasls 5 lonis ol Sl g gt i (slaysiSTl cg0il g 5 ogeilitn Slale
ol 29> €955 3 J5) Sy r905] S 590 i ggeme 593 Ay opgejl Al 93 y0 b ind (g, S0jlil cbgipo sla Jge b
T SIS ) ey 100,85 090h ol 41 1y 08 b ool B V- o agesl oty 593 E9 5] i g pow 09> 98 S8
ol Coleg 53 90,5 0,858 WAL > o Hbad 1 Al g e 4 1) wadiiled Jaloee pid dee YO (Jld colyinl cunss 436
a3l ig b sl s oaaly 51 lisebsl sl ygel 51 e Sz (soily b ik g [YF] w08 oo adss By S

Lro o] s avlio

Sy 0903l (51! 51 (S5 skl ) S
5 (sl gilugyls <858 )l 2ip) Voo T 3l 28 JguS 099 51 lyme 1 oolisl b (Bl &y5tilad Jolono
DA 5 a5 ST b (Uglome jdideo Vooe oy co8 o Voo JguS 20 52 b Joleo (B8 130 p 5VY) 700 e sioo
5 olatwl )5 s eV €L gl 5l g i eae o) Bl zpde Bl 5l jslate ol (ol
25 o3l O dptile Sl (B Lpled slaay &5 glis pl b gy b (9ol Aude b 0gesl ity dul> (IS psbe,
i Sy a9 o 5 855 pll S ST Jgere ped Csl L Billas g (pas) oy 5l ey plem )3 (yge] Al g3 o
O 4By atin Sy b ab atulgs 55 gl (gpe g o gageil J1IYF] sl anilsy bl sy B plej (EASES 15 b 5 ol

A i g aS L |y 365 Ol e ol g e ¢y90)] Sl

L. Fatigue Index 2, Enercaff 200

V¥ oo Jsl 6,Las cpoudn §,90 ¢ ouij g iy pole



&3 05 Jlod (oo pstireds Shigmgld geil b oalitl (iogi )l | s Blionil 5 (S0l Arslrae ol 55507 g
5 oolitnl b Glawlee oled i wyyp Jiis g dtanly T olaygnil 51 odlatul b (o ye5 (cloog)S o @glds .y IS4 ol

AD a8 las P < /o0 d)lge oled jd (g lolime paw g A plol YV d5ews ISPSS l58le 5

oo sbadl

2 odls ol (Lt gl 48 4 odlitl laodls 255 (1392 Joi 31 el sl (V o) Shigmgpmld (ol dmosls ubos 1 iy
S o s (7 Jgz) Ay U ygel gl (P2 +5+0) wlosd @i (onnb yoboar ogeil e 9 Cigeil st 0905 99 5 Wiygol dan
P=00¥) Slgria oly S (¥ JSS P=20VA) lona olgs Lawgie slaygiS1 )3 (6loline youis g ¢ SuBIS &y gilns 095 5
i oanltio el 9 oigeilitar )3 (B JSb PZ20WY) (Siud (adli o (F U8 P=2000) (silmen ol Jolao (¥ JS
oS b ot (F Joaz) Jatws T ygefl gl (P=es-¥) il Galjdl ylbline joboay (Stnd (adls s (J 1S 098 )5 & Jboyd
odimd s 45 (P 2 +5-0) wzdly gl (Saud (adld 5 (silanin ol bwgto 5 Sl 3She 1L 5l g, 93 g3l g 0
B P Z 5 00) 3,5 592 (5 boline Ciglis 0B gy (51,5815 5 laog S (a8 3l LS 5 903l m 292 og,S 09 (San
Ul a5 Lo ol 4y 1(P=2s o ¥) 8l (581 g )blias joboas 9ol pmy Ak )3 (St (a3l 3 (558 09)5 3 & el 55
295816 ol s oS bl Ll gy il (1l (g0l Al Cany gail (o 3 S 09,8 sl S0l (ilgmis ol Lais
2556 ol gl oline (58 o Jitws T 9031 Ao g (P=252Y) 292 Jolixe yof (905l )3 0B b il (025 09,5 sl
il byl 5> aypiled S 1) axes ol Glgied (P=27Y) 2,55 (5155 (igeilmg 59 09)5 99 duglio )3

(585 (g paxio (5159 Sy g9l (19051 P prdlie 5,155 .Y Joua

- e & 1 du “.“
J s OwdE L ayguiilas 093! S5l
S50l
SYVA e $ by
o o'y lawgie
. e - Silodes
. i S5 51
.,,af— 'yﬂf” M ‘5}‘9’}&
-0V e o oly ol
,,a.ﬁ 'y/\‘“' U‘“‘i ‘5}"“‘3
Yoy >4 oA - :
S S W
LAY <Y o

1, Statistical Package for Social
Science

PP ler e Jol 8yl epadin 8,50 qoid )5 suss pole



AY

Olsz OhSistdS Silsaer Ol 5 (Fwd paFld o o2 Ligtiles ol> )

Wog,5 51 S 55 5903l 9 903l (K (ad Ll g (G5l ()lgF bawgio 9 JBlas (S Tas (Sl pSile duglie Y Jgua

il + pSile 6olel slapasls
p JYEPRE1JE ) shro Bl 45l
(o30510m) (9051 i) S50 (gl o
50 “led hh\) -
->YA YSESEA- YA YR YVEY 500 i Oly Bwghe
5! a3 S Tas
oY Y55V VY YADAEAYY Y d”h"z "’";’5
G e _
od st olg3 Jilas S
Al AAREA A A 2TAL Y-V AYEAS, FY $iPet o
Wlg) (K 2t
il VAFEY, YD 1,aVE.,aF ) Cas
(4l 5
50 “les hh\) -
5\ Y5, 5A08 0V YAEVAEEY, YD Silht Oy St
o o oo ySTas
V¥ YAE Y VF5A YEO,FVES D VY s 9%? "’";’5
) v :
Jobsr oli Jilas S 098
oA VYA NS YL FY VYOV FEFF.SA $iPa 0P
[Py ALY
ey YoAVEY,FE YoVt ,5Y 5) ‘*5““’ o
(45U 5

P<+ .00 aw > (g)blize Colis #

2955 93 33 5903l 9 (903l (R A LS 9 G5l (olgF bawgio g Jlas (S Tas (Gl pSilhe A lie F Jgaa

b
E 50511 g puio
oYY (wlg) 5l9p0 Oy brwgio
-V¥ (©lg) s3l9p0t Ol SST0s )
090510k 55 09,5 95 Anlie
A (©lg) &ilopes olg5 Sl
Yy (a0l g ©lg) (S W
oYY (<19) $3l9 s Oy bamgie
<\ (1) sjlope ol pSTa )
O9oilom 558955 95 annlie
YA (<19) 31902 o7 SBlas
5o (4wl 3 Olg) (Nwud Had

V¥ oo Jsl 6,Las cpoudn §,90 ¢ ouij g iy pole



AA

Siled e ol buwgie
(wlg)

3
i I
279
5
3
9

B it B s

0903l e 09031 o

Sl Oy buwgio ylie Y JS

B oo B8 Juws

003l e 09031

Silod o Oly S las alio Y JSUS

PP lerc Jsl 8)lais cpadin 8,50 ooidj)g (siums) pole



A1 Olsz OLSicttS Silsass Oy 5 (Fiws JaFld o At Lgutilas ol 3]

B ouils B s

Siled e oly JBloo
(wlg)
&

OS‘“)'W& C)9'°).|U“'3~

Silr Ol Slas 3lie F JSS

B s B s

‘;ﬁ.«»#
(4l 5 &lg)
Ot
o> .

0903l e 0903 o

S35 A g o

bz ) (S plonl sz oS S (lgnie I g (Simd pa3ls g Bl dgiilas sl b Ly Baa b Giagh ol
e BB g (oBly Ll &) 45 39 Shse (90l o b Sl BT L e spdgand Il p3B o)l (e ol Lol
[YV oYY VE] il 5l oS 5lass cainj ol 13 Sgng0 43y 4y 5 ddaite SVlia 09l G 4y 03l S35 luye 5 O)KS 559 (s
S oS sy opgajl 5 Baios ol 3 Wled S sy e 63,509y b g alojl e bulyd 3 1) (B dpdiles sl
Nlg5 oo 2934 90) oyl s o3l wgu oo pbul alKilejl pt (lalae 13 g conl b (cladiby b yuixe glite (> 90jl

2 398ld Job 33 cnyed oloj b 4wl cwizmen [YY] w8 (iloand |y (a8 den ) dadig ) il glite cunle

1FeF g o Jol 6,)Las qpoudn &,90 o odj,9 ooz pole



38es ol «ligis gl olul il awdly laise Wb ojs ol Qi 5 (hISS5) ol a5 Llols 9 dr g 5)Shos
L1 AL sesee &) oLt b yas ol o Logas (G0l b oslize s po slgd 53 e pod 31w (Wbjk oy 5 ilsms
pls] el ;36 cov Wl e Cglite e puo (slagd 13 31,31 3 ,Slae 4 sl (3155 298 (gpgp0 Wlio 3 [F1] oylSem o' Sty
B pas Sl 31, 068 cMae lod o) gl Wliee s> Jsl slygd (b 1o 585550 45 © g0l 4 103l gyl )3 ]
s com ol aimages g S gjle )l Coanl o ailid 5 (LS55 (o8 el b ppgel Sllr (Sialon cplply S 429
(Sogn Sllugi g o (sl Jro (S5l 08 9 (31 ClpS ¢ daome g ()b laadlie Lol il s addllas 38> psboey
28l 85559 50 2 )E3ls i S s Gl (San (Srglls g imd (Si5eSil (3580 ladin wilo g Jelse
el b giaia g (as) japiled  aebio MalS' sl 3 9ol 5 giliiny Slade 358 cnl 53 bl a2 [¥1]

PBAB I5S p lS (iS (e

Sladody ¢ 4l O St 4 4N Y (LB & giilas sla Jolowe 1 edlinul a8 sl lis 1y gadge ol pols ains &bl o 5 Lol
b asl cpl ol (Swd j23ls g giled o olg JBls 5 ySlis dawgie (olaygiS1h (5 10 ool Cuw (gyblize jobay b aw
iz (53 oo (SuisS H pae 3} adlio gl 3yl cbllas [YF] cudd 43,5 plal 131 45 (59,0 Sl L (390>
B3 o )35 B S 90
5 Silpmist Baas Sluyes 3 (92Skos Cute 3l Allsis (ol ooty 45 LBIS Cliios b ol iagh (s S eond
plol axan S dlold & g oS quwgd Boud 4 oS [Y] ohKen 4 9AJ)§.A.9 G0 )d ediged (gly )b cillas GS odnline dooligS
GBS (003 VoY Jglore b 4l Ve oo 4y (5 ytaglS Ve bl (g3 5 (93508 By g3l | B odajyg (S2g0il Ve S
LS S5 e b GHae— as (Sud (g dlse I Sz 0 3)Sles dgie cu appdiley il ploxl 4ysiiles
S 1 Cndlgis 4B Ve o 4y o8 lale b LB Lgiiley ) oslizul o5 wsls Gl [F] oliSen 5 Lugil ismon
i 2 1y Fo enl yr ogdle Bl Al jio Ave gy JSSgp il plosl 4y o laidgeil Sloj 0,8kas gg) 1y (s loline
S35 Gloj 2,555 ogeil Sk g3 sl L [N ollSem 5 S 300 160,85 oaaliie o gogel 8 SUSY clale § oS
S olie (Sl 3y Nas )3 (6 pRoix Sge g Al Ve Sde dy (B dyuiilad Aslie b g o9 (5L N ¢ by ¢ gloliil
sl ol b gunas 353,55 ol Ladgyls b dumlie )3 ufBlS” &y guiilind b |y liSY CalE g o] e lpne el 5y oyliid
Baio5 103,855 1y (ylolina e ol 55 Wlod S gy |y (GBS Dyguiile (slaJloxa I oolitl y3b oS (6,00 linios
18) 15 oS 5 Joloe b (Bl ( Samg S Jolone b agl Ve e 4 oy sgdgcans & b i [YF] ofen g g
2 ol S35 Al eglore (paly L 4251005 YO-YO (905l dlols (05 (o 2 (5 bl 51 (0B 700Y + Sliaimgn S
sz omeldl ks 5Ol Yo (g9 055 Geos 3 [FY] llSen 57 o [¥Y] 52 anlss esaliie LB YO-YO (g0l plov
Jsloeo ) odlisiol dauslgas o dge3l plgs o8 )5 ot ool 508 oolitsl io 0 S50l 4y s plol (el B (o5l
S oolital alo & 5) St UK 4 BlS i iz pn b il ey S5Oy 190 (S b 53 o iaiblS puals]

L. Pullinger 2, Barbosa 3, Paton

PP ler e Jol 8yl epadin 8,50 qoid )5 suss pole



7 Olsz OhSistdS Silsaer Ol 5 (Fwd paFld o o2 Ligtiles ol> )

325 pl ol s 4y Cunl Sae g 0dgs pdy Sl o 28l UMIJ 5l oolatwl 3o,k jl Zaded (Lamas Cjgody guiilad
LS K8

3 bl 30 g Loty ol (S 5 o) Ul 13 ol | Lodgins f olizl 36 pie L3 585 bt i
Called ) VL Sud (> Sy gejl oS 108 lsie 363 IS (65D g Con it )Sen 5 oSl Bl b 5w
3,5 Goglad l Sogel (ysd S gazs Sl liee (58,5 a0 b ol |y sy S5 s lie sl ol 0)LSG 40
ot B ey e 9 U5 G5y 0 55 3 i 45 sl 15 1] S5 010 e [
S TN g b 48 5 e 4 a4y Sy 45 s o125 [¥2] S 5 38 ol o il VK
3900 o 35 [F0] ()8t g (K (34805 53 Bl Joloma L il > I3l (s loline ysboss o idgail sl |y (295 ol
To9 585 s5bds Gl |y pl Limgk b plie @l ol e 0 odyjpayed (slaigeil s 0 GlaBa Yo 500, 0 Ses
b awslio 3 550l) 20d by Cldllas ) salaiwl 350 Cglite Bond 9 [T 4 (0b) b U Cunl Son gad50 cpl Ll b

(ohgd

colywl ol wuily clast Y sl il (slaasdy o5 [\7‘\] ohKen 4 Y OB sl Bass el STy

Lgaslad I oslizel wlds a5 [FF] )Sen 5 uhd (imoy G 5 L Lo idgeil & abjl jolatedy (aUsS s Jlb
sl gagail cisly (I3l Al Yo Cte g b G3NS) S o Lt (slasiay) a0y cuin & |y (asg S
Oy e e oy Sle wiwlgs cle pl 4 Vil a8 23,5 odlaiw! dyguislad I ((glasbipy) adye dw s yobs Guiod

i 1m0k JalS5 o 515yl Wl cllo )3 b9 3,8kes (IS dgbile o 8L 5l oLt aiagly Sy

9290 OluS 5y Glise (pteS @ Cunl (See il ol (o0l do b alas b S ()9S5 15 a5 el 5 ¢ led ) 5920
A sl (S o8 53,8 )15 355 5y950 Mlie 3 [VY] lSen g Il b aigos (sl [FV] aimd (Lt prme (3STy o>
S 3S Adly iy D939 e oo )T 1y yed Job 0 (Bl & guiilad jl ealiiwl Gladd &S LK 5 Ll el > glogall SK3eS )
oy joy e g 50 yed ()58S A5G Al ye B 1) 03 (S3gei] i (el Sl i g silolusl o, [YO] () Sen
oy 1Sl g bawgie woles ;3 130 pbl sy S5Oy ¢ Bl Y &guiilad dslie b ol yods ¢ glasli s Caw iy L 5340
b oS b dtwlgs GBSy jl sl Ghaggy ) 0 GBS S8 09)S I ity «g)bline jsbay (28l 09,5 ) slon
Vo bape Ve g el gy SIVA (g8 Bais o [F1] 4G e M2 Baeg (0]l 2 €85 5l iy el g3 Jolas
S gyl i sl L gusads <, Cpg sl Vo ke 4y Y LfBlS Byguiilad dg e i AlSlae 5 b ozl celu

5 O dellbao bl ) (Bl & gdiles (slaJoloxo | alatal 3 (S5 Sl g2y 2 (e pOle (imgR > eddg e 40558
oS gilo Jdoay Ylein! (s o], ondosalise 3 Sl [2li3l a8 15,8 (5l il .l o ad S 00 [VA] o Sen

V¥ oo Jsl 6,Las cpoudn §,90 ¢ ouij g iy pole



ol Kas 5 gdya> 4l ar

Sl G55 3p39" S andly SN b sl [FA] oom 35k o 43l las (slaos5yS Aaulyty (535 o s
b ypiiley CBlaio a5 01 dg2g ano bl ok el by bl el 4 (B clady il 5l 8ol &xs )3 1) (5550
S JS sl S b oS [FA ST ol s o shis iy Tl sl (sl o Jlb o (a8l b
il Blate 0gilly uas Bl oy le [8] 298 e s 33l e g 295 Blp Wbl o as GEbL 5 2 o

D9 g3 e (oB5y9 3, Slas Sey & Logi) il ol cgmmed imgly (in olyandy pols imgd dor ulel y she &nb s

P Silsre Ol st 45 35 D] (Ken 5 g o5 53 48,5 je aliie Sl ingl 5 ool 3)5e (Bl o
LS gn 48 292 [VF] San 5 (> 3aios wlite sl a3 015815 (Si5sS) i pae bl o155 395 (sl Soge] e
by lgi ced 315 5,155 YO-YO 93 90j] SS9y p alio 93 b (uBlS & guiilas ) odlit] Cdleio |y (63,Shos dgu0
o3zl doxs > (G505 Silgaca ol bawgie ¢l o 451y [VA] hlSen 5 (g BaioS b pile gl douts olis e 3.5
290 3l odlitnl g 33905l lgieds odsygme U0l 5l oalil Lol ls &y 390 4Bl a8l ¢ )loline yobods  iBlS & gutiland )
3 BiolSy ol Lawgie (il Sglite gl gl puss Slgi e Yiainl da idgejl gl Cglie (slacyls
905l 2 ez S S 3, e 390 4 Al g ke ¢ B Lguiilad l edlitul AT ye dws pols BaisT ) woled y
Sl Al (iE pols aiod jd sddednline does (3 ui8lS & guiiled jl ool (BBL @l b o ] S 1S e Cowy
Olados dgdxe g3yl atod a8y Cunl coy LB (L8 Oldllas claaidl ol 5 32200 pl ol patis duglie ( IS joboay
3L die oyl g Sgliie g yidy Cladss 4 jein g Cunl Slue g (aBiuleslue 5,09, G 5l onliel b Bl & guislas o)y

@l @ a2 b Ll asl S5 giloncn 3)Ses 390 3 Bl oo (0B soagitilad jl edlatul &5 39 (b 3a5 cul 1558
Cod l.; dlm:ﬁ.lbé 5 db)fJA.c Cojo zud Ty L}g‘ 5 1,3} ol d9; LmJ9,\:>u ‘_‘ﬁ] )‘1 odlésw! L ooyl d‘ﬁ 9B ¢ g ‘_‘ﬁ]
Bl sladygiilad b o Slas dguy (slaySg5le 3,00 39390 CleMbl i ssalie Cosy 90j] )3 glite (clayigd wSle YU

Gl 39a5e liead

h Sd (a3l 5 slance Ol bline jsbody (08I Aiguiilad oS oy (LS Jiaggy nl ol mls cdgl (5,8 S

2,85 a0l 1y oy p 3590 sl puiio Bl &y guiilas K565, Jloin] @l sl b opl e od dertp JyiS 09,5 L dunlio 5
2B LB cladygtiled (46 gy) apiiles ) edlitul Gloj e (g 0bsS g sy g3l (YL Db iody o sy o aia,
9255 3y JolS psboay |y (Bl slaaygutilmd Jl olisl 53] 15 g plgiees (Jl ol b ol s 903l ol 3 2 )Shos d9u0
b b 3l 48,55 @y 83 b 31 85100 4y Buios ol 3 endiplbosl slas pSolul b SGey b Coul (Son cuiliS LS
5 Bgd wyy o] Slidsg )3 Bl a5 bl e sl e drguiilad I oslitil b § loj iy i 5Sles p 1y wgilad

Oyl s e g1 2 55 5 903l I8 25y S5 ks 51 g (Gyed Sl 530 J S cpilo gy liione oS

!, K. De Pauw 3, Prefrontal cortex 5. Dorsolateral
2, Electroencephalography 4, Orbitofrontal 6, Motor control

PP ler e Jol 8yl epadin 8,50 qoid )5 suss pole



wr Olsz OhSistdS Silsaer Ol 5 (Fwd paFld o o2 Ligtiles ol> )

ol Rdimgs saise Sl Glidss > Wiy e bl Lgdslas claJolxe jl odlitul plKin 3,Sles (3 € Jaod 5 €555 po»
2SS

S g P0G

Pl 3 85 e SRS (A 5 ei> ol pliape scblind las el s Jyl i bl 5] gt s
Db (SI3)08 g S5 WS b |y Lo ingly o

Qbo ol

Reference

[1]. Close GL, Hamilton DL, Philp A, Burke LM, Morton JP. New strategies in sport nutrition to increase
exercise performance. Free radical biology and medicine. 2016;98:144-58.
https://doi.org/10.1016/j.freeradbiomed.2016.01.016

[2]. Tornero-Aguilera JF, Jimenez-Morcillo J, Rubio-Zarapuz A, Clemente-Suérez VJ. Central and
peripheral fatigue in physical exercise explained: A narrative review. International journal of
environmental research and public health. 2022;19(7):3909. https://doi.org/10.3390/ijerph19073909

[3]. Zajac A, Chalimoniuk M, Gotas A, Lngfort J, Maszczyk A. Central and peripheral fatigue during
resistance exercise—a critical review. Journal of human kinetics. 2015;49(1):159-69.
https://doi.org/10.1515/hukin-2015-0118

[4]. Rajabi H, Gorzi A. Exercise science, bodybuilding and exercise design: Jihad University Press; 2020.
[In Persian]

[5]. Marinho AH, da Silva JM, Branddo VFdN, Jatoba SG, Junior PB, Ataide-Silva T, et al. Caffeine
Mouth Rinse Plus Ingestion Improves the 10-Km Time Trial Compared to Caffeine Mouth Rinse
Alone. Research Quarterly for Exercise and Sport. 2024:1-8.
https://doi.org/10.1080/02701367.2023.2293121

[6]. Shirai A, Wadazumi T, Hirata Y, Hamada N, Hongu N. Carbohydrate Mouth Rinse and Spray
Improve Prolonged Exercise Performance in Recreationally Trained Male College Students. Sports.
2022;10(4):51. https://doi.org/10.3390/sports10040051

[7]. Farmani A, Hemmatinafar M, Koushkie Jahromi M, Pirmohammadi S, Imanian B, Jahan Z. The
effect of repeated coffee mouth rinsing and caffeinated gum consumption on aerobic capacity and
explosive power of table tennis players: a randomized, double-blind, placebo-controlled, crossover
study. Journal of the International Society of Sports Nutrition. 2024;21(1):2340556.
https://doi.org/10.1080/15502783.2024.2340556

[8]. Kamaruddin HK, Ooi CH, Che Muhamed AM, editors. Carbohydrate Mouth Rinsing in
Thermoneutral Enhances Prolonged Running Performance Compared to Hot-Humid Environment.

V¥ oo Jsl 6,Las cpoudn §,90 ¢ ouij g iy pole


https://doi.org/10.1016/j.freeradbiomed.2016.01.016
https://doi.org/10.3390/ijerph19073909
https://doi.org/10.1515/hukin-2015-0118
https://doi.org/10.1080/02701367.2023.2293121
https://doi.org/10.3390/sports10040051
https://doi.org/10.1080/15502783.2024.2340556

ohlKas g sty ol 9F

Enhancing Health and Sports Performance by Design: Proceedings of the 2019 Movement, Health &
Exercise (MoHE) and International Sports Science Conference (ISSC); 2020: Springer.
http://dx.doi.org/10.1007/978-981-15-3270-2_16

[9]. Taheri Karami G, Hemmatinafar M, Koushkie Jahromi M, Nemati J, Niknam A. Repeated mouth
rinsing of coffee improves the specific-endurance performance and jump performance of young male
futsal players. Journal of the International Society of Sports Nutrition. 2023;20(1):2214108.
https://doi.org/10.1080/15502783.2023.2214108

[0]. Karayigit R, Koz M, Sadnchez-Gomez A, Naderi A, Yildirim UC, Dominguez R, et al. High dose of
caffeine mouth rinse increases resistance training performance in men. Nutrients. 2021;13(11):3800.
https://doi.org/10.3390/nu13113800

[11]. Pereira PEA, Azevedo P, Azevedo K, Azevedo W, Machado M. Caffeine supplementation or
carbohydrate mouth rinse improves performance. International Journal of Sports Medicine.
2021;42(02):147-52. https://doi.org/10.1055/a-1212-0742

[12]. Brietzke C, Vinicius I, Ribeiro WA, Franco-Alvarenga PE, Canestri R, Vasconcelos GC, et al.
Carbohydrate mouth rinse improves performance of mentally fatigued cyclists despite null effects on
psychological responses. Physiology & Behavior. 2024;274:114428.
https://doi.org/10.1016/j.physbeh.2023.114428

[13]. Khodadadi D, Azimi F, Eghbal Moghanlou A, Gursoy R, Demirli A, Jalali P, Behdari R,
Seyedheydari M. Habitual Caffeine Consumption and Training Status Affect the Ergogenicity of
Acute Caffeine Intake on Exercise Performance. Sports Health. 2025 Feb 4:19417381251315093.
https://doi.org/10.1177/19417381251315093

[14]. Guest NS, VanDusseldorp TA, Nelson MT, Grgic J, Schoenfeld BJ, Jenkins ND, et al. International
society of sports nutrition position stand: caffeine and exercise performance. Journal of the
International Society of Sports Nutrition. 2021;18(1):1. https://doi.org/10.1186/s12970-020-00383-4

[15]. Meeusen R, Roelands B, Spriet LL. Caffeine, exercise and the brain. Limits of human endurance.
2013;76:1-12. https://doi.org/10.1159/000350223

[16]. Talanian JL, Spriet LL. Low and moderate doses of caffeine late in exercise improve performance
in trained cyclists. Applied Physiology, Nutrition, and Metabolism. 2016;41(8):850-5.
https://doi.org/10.1139/apnm-2016-0053

[7]. Gonglach AR, Ade CJ, Bemben MG, Larson RD, Black CD. Muscle Pain as a Regulator of Cycling
Intensity: Effect of Caffeine Ingestion. Medicine and science in sports and exercise. 2016;48(2):287-
96. https://doi.org/10.1249/MSS.0000000000000767

[18]. Marcinek K, Luzak B, Rozalski M. The Effects of Caffeine on Blood Platelets and the
Cardiovascular System through Adenosine Receptors. International Journal of Molecular Sciences.
2024;25(16):8905. https://doi.org/10.3390/ijms25168905

[9]. Beaven CM, Maulder P, Pooley A, Kilduff L, Cook C. Effects of caffeine and carbohydrate mouth
rinses on repeated sprint performance. Applied Physiology, Nutrition, and Metabolism.
2013;38(6):633-7. https://doi.org/10.1139/apnm-2012-0333

[20]. Poole RL, Tordoff MG. The taste of caffeine. Journal of caffeine research. 2017;7(2):39-52.
https://doi.org/10.1089/jcr.2016.0030

PP lerc Jsl 8)lais cpadin 8,50 ooidj)g (siums) pole


http://dx.doi.org/10.1007/978-981-15-3270-2_16
https://doi.org/10.1080/15502783.2023.2214108
https://doi.org/10.3390/nu13113800
https://doi.org/10.1055/a-1212-0742
https://doi.org/10.1186/s12970-020-00383-4
https://doi.org/10.1159/000350223
https://doi.org/10.1139/apnm-2016-0053
https://doi.org/10.1249/MSS.0000000000000767
https://doi.org/10.3390/ijms25168905
https://doi.org/10.1139/apnm-2012-0333
https://doi.org/10.1089/jcr.2016.0030

14 Olsz OhSistdS Silsaer Ol 5 (Fwd paFld o o2 Ligtiles ol> )

[21]. Doering TM, Fell JW, Leveritt MD, Desbrow B, Shing CM. The effect of a caffeinated mouth-rinse
on endurance cycling time-trial performance. International journal of sport nutrition and exercise
metabolism. 2014;24(1):90-7. https://doi.org/10.1123/ijsnem.2013-0103

[22]. Wilson PB. Dietary and non-dietary correlates of gastrointestinal distress during the cycle and run
of a triathlon. European Journal of Sport Science. 2016;16(4):448-54.
https://doi.org/10.1080/17461391.2015.1046191

[3]. da Silva WF, Lopes-Silva JP, Camati Felippe LJ, Ferreira GA, Lima-Silva AE, Silva-Cavalcante
MD. Is caffeine mouth rinsing an effective strategy to improve physical and cognitive performance?
A systematic review. Critical Reviews in Food Science and Nutrition. 2023;63(3):438-46.
https://doi.org/10.1080/10408398.2021.1949576

[24]. Ehlert AM, Twiddy HM, Wilson PB. The effects of caffeine mouth rinsing on exercise performance:
A systematic review. International journal of sport nutrition and exercise metabolism.
2020;30(5):362-73. https://doi.org/10.1123/ijsnem.2020-0083

[25]. Kizzi J, Sum A, Houston FE, Hayes LD. Influence of a caffeine mouth rinse on sprint cycling
following glycogen depletion. European journal of sport science. 2016;16(8):1087-94.
https://doi.org/10.1080/17461391.2016.1165739

[26]. Dolan P, Witherbee KE, Peterson KM, Kerksick CM. Effect of carbohydrate, caffeine, and
carbohydrate+ caffeine mouth rinsing on intermittent running performance in collegiate male lacrosse
athletes. The Journal of Strength & Conditioning Research. 2017;31(9):2473-9.
https://doi.org/10.1519/JSC.0000000000001819

[27]. Gough LA, Faghy M, Clarke N, Kelly AL, Cole M, Lun Foo W. No independent or synergistic
effects of carbohydrate-caffeine mouth rinse on repeated sprint performance during simulated soccer
match play in male recreational soccer players. Science and Medicine in Football. 2022;6(4):519-27.
https://doi.org/10.1080/24733938.2021.2021277

[28]. Karayigit R, Yasli BC, Karabiyik H, Koz M, Erséz G. Effect of serial caffeine mouth rinse on
Wingate anaerobic performance. SPORMETRE Beden Egitimi ve Spor Bilimleri Dergisi.
2017;15(4):191-6. http://dx.doi.org/10.1501/Sporm_0000000335

[29]. Nabuco LL, Saunders B, da Silva RAS, Molina GE, Reis CEG. Caffeine mouth rinse does not
improve time to exhaustion in male trained cyclists. International journal of sport nutrition and
exercise metabolism. 2021;31(5):412-9. https://doi.org/10.1123/ijsnem.2020-0360

[30]. S6kmen B, Armstrong LE, Kraemer WJ, Casa DJ, Dias JC, Judelson DA, et al. Caffeine use in
sports: considerations for the athlete. The Journal of Strength & Conditioning Research.
2008;22(3):978-86. https://doi.org/10.1519/JSC.0b013e3181660cec

[31]. Sun D-I, Zhang Y, Chen D-I, Zhang A-b, Xu M, Li Z-j, et al. Effect of moxibustion therapy plus
cupping on exercise-induced fatigue in athletes. Journal of Acupuncture and Tuina Science.
2012;10(5):281-6. https://doi.org/10.1007/s11726-012-0620-y

[32]. Zagatto AM, Beck WR, Gobatto CA. Validity of the running anaerobic sprint test for assessing
anaerobic power and predicting short-distance performances. The Journal of Strength & Conditioning
Research. 2009;23(6):1820-7. https://doi.org/10.1519/JSC.0b013e3181b3df32

[33]. Tortu E, Deliceoglu G. Comparative Analysis of Energy System Demands and Performance Metrics

V¥ oo Jsl 6,Las cpoudn §,90 ¢ ouij g iy pole


https://doi.org/10.1123/ijsnem.2013-0103
https://doi.org/10.1080/17461391.2015.1046191
https://doi.org/10.1080/10408398.2021.1949576
https://doi.org/10.1123/ijsnem.2020-0083
https://doi.org/10.1080/17461391.2016.1165739
https://doi.org/10.1519/JSC.0000000000001819
https://doi.org/10.1080/24733938.2021.2021277
http://dx.doi.org/10.1501/Sporm_0000000335
https://doi.org/10.1123/ijsnem.2020-0360
https://doi.org/10.1519/JSC.0b013e3181660cec
https://doi.org/10.1007/s11726-012-0620-y
https://doi.org/10.1519/JSC.0b013e3181b3df32

in Professional Soccer Players: Running vs. Cycling Repeated Sprint Tests. Applied Sciences.
2024;14(15):6518. https://doi.org/10.3390/app14156518

[34]. Tomko PM, Laurent CM, Fullenkamp AM, Voth NR, Young CA. Mouth Rinsing Cabohydrates
Serially does not Improve Repeated Sprint Time. Journal of human kinetics. 2019;67(1):133-42.
https://doi.org/10.2478/hukin-2018-0076

[35]. Chambers E, Bridge M, Jones D. Carbohydrate sensing in the human mouth: effects on exercise
performance and Dbrain activity. The Journal of physiology. 2009;587(8):1779-94.
https://doi.org/10.1113/jphysiol.2008.164285

[36]. Figueiredo N, Queiroz M, Felicio FP, Ferreira J, Gerosa-Neto J, Mota JF, et al. Acute caffeine
mouth rinsing does not improve 10-km running performance in CYP1A2 C-allele carriers. Clinical
nutrition ESPEN. 2021;42:93-7. https://doi.org/10.1016/j.clnesp.2021.02.012

[37]. Dorling JL, Earnest CP. Effect of carbohydrate mouth rinsing on multiple sprint performance.
Journal of the international society of sports nutrition. 2013;10:1-8. https://doi.org/10.1186/1550-
2783-10-41

[38]. Carmo AA, Goulart KN, Cabido CE, Martins YA, Santos GC, Shang FL, et al. Active warm-up and
time-of-day effects on repeated-sprint performance and post-exercise recovery. European Journal of
Applied Physiology. 2023;123(1):49-64. https://doi.org/10.1007/s00421-022-05051-w

[39]. Gaos S, Sanchez-Jorge S, Mufioz A, Vicente-Campos D, Acebes-Sanchez J, Esquius L, et al.
Neuromuscular but not technical performance is affected by time-of-day in semiprofessional, female
basketball players. Research Quarterly for Exercise and Sport. 2024;95(2):499-508.
https://doi.org/10.1080/02701367.2023.2265447

[40]. Pullinger SA, Cocking S, Robertson CM, Tod D, Doran DA, Burniston JG, et al. Time-of-day
variation on performance measures in repeated-sprint tests: a systematic review. Chronobiology
international. 2020;37(4):451-68. https://doi.org/10.1080/07420528.2019.1703732

[41]. Barbosa TN, Parreira LK, Mota JF, Kalman D, Saunders B, Pimentel GD. Acute caffeine mouth
rinse does not improve performance in recreationally trained runners: A pilot study. Nutrire.
2020;45:1-6. http://dx.doi.org/10.1186/s41110-020-00121-5

[42]. Grgic J, Garofolini A, Pickering C, Duncan MJ, Tinsley GM, Del Coso J. Isolated effects of caffeine
and sodium bicarbonate ingestion on performance in the Yo-Yo test: A systematic review and meta-
analysis. Journal of Science and Medicine in Sport. 2020;23(1):41-7.
https://doi.org/10.1016/j.jsams.2019.08.016

[43]. Paton C, Costa V, Guglielmo L. Effects of caffeine chewing gum on race performance and
physiology in male and female cyclists. Journal of Sports Sciences. 2015;33(10):1076-83.
https://doi.org/10.1080/02640414.2014.984752

[44]. Tomazin K, Morin J-B, Millet GY. Etiology of neuromuscular fatigue after repeated sprints depends
on exercise modality. International Journal of Sports Physiology and Performance. 2017;12(7):878-
85. https://doi.org/10.1123/ijspp.2016-0200

[45]. Begas E, Kouvaras E, Tsakalof A, Papakosta S, Asprodini E. In vivo evaluation of CYP1AZ2,
CYP2A6, NAT-2 and xanthine oxidase activities in a Greek population sample by the RP- HPLC
monitoring of caffeine metabolic ratios. Biomedical Chromatography. 2007;21(2):190-200.

PP lerc Jsl 8)lais cpadin 8,50 ooidj)g (siums) pole


https://doi.org/10.3390/app14156518
https://doi.org/10.2478/hukin-2018-0076
https://doi.org/10.1113/jphysiol.2008.164285
https://doi.org/10.1016/j.clnesp.2021.02.012
https://doi.org/10.1186/1550-2783-10-41
https://doi.org/10.1186/1550-2783-10-41
https://doi.org/10.1007/s00421-022-05051-w
https://doi.org/10.1080/02701367.2023.2265447
https://doi.org/10.1080/07420528.2019.1703732
http://dx.doi.org/10.1186/s41110-020-00121-5
https://doi.org/10.1016/j.jsams.2019.08.016
https://doi.org/10.1080/02640414.2014.984752
https://doi.org/10.1123/ijspp.2016-0200

14 Olsz OhSistdS Silsaer Ol 5 (Fwd paFld o o2 Ligtiles ol> )

https://doi.org/10.1002/bmc.736

[46]. Phillips SM, Findlay S, Kavaliauskas M, Grant MC. The influence of serial carbohydrate mouth
rinsing on power output during a cycle sprint. Journal of sports science & medicine. 2014;13(2):252.
PMC3990876

[47]. Beelen M, Berghuis J, Bonaparte B, Ballak SB, Jeukendrup AE, van Loon LJ. Carbohydrate mouth
rinsing in the fed state: lack of enhancement of time-trial performance. International journal of sport
nutrition and exercise metabolism. 2009;19(4):400-9. https://doi.org/10.1123/ijsnem.19.4.400

[48]. De Pauw K, Roelands B, Knaepen K, Polfliet M, Stiens J, Meeusen R. Effects of caffeine and
maltodextrin mouth rinsing on P300, brain imaging, and cognitive performance. Journal of Applied
Physiology. 2015;118(6):776-82. https://doi.org/10.1152/japplphysiol.01050.2014

[49]. Teimouri-Korani H, Hemmatinafar M, Willems ME, Rezaei R, Imanian B. Individual responses to
encapsulated caffeine and caffeine chewing gum on strength and power in strength-trained males.
Journal of the International Society of Sports Nutrition. 2025 Dec 31;22(1):2495228.
https://doi.org/10.1080/15502783.2025.2495228

[50]. Phan DM, Lam MY, Trang MN. Regular caffeine consumption & subjective sleep quality: A
systematic review. The Journal of Aging Research & Lifestyle. 2025 Jan 1;14:100005.
DOI:10.1016/j.jarlif.2025.100005

[51]. Knychalska K, Sikora J, Labuda M, Krélikowska K, Stojewska A, Kotkowiak A, Sowinska T,
Mentel O, Bogucka A, Szema A. The Impact of Caffeine on Anxiety Levels and Stress Responses-a
literature review. Journal of Education, Health and Sport. 2025 May 3;81:59947-.
https://doi.org/10.12775/JEHS.2025.81.59947

V¥ oo Jsl 6,Las cpoudn §,90 ¢ ouij g iy pole


https://doi.org/10.1002/bmc.736
https://pmc.ncbi.nlm.nih.gov/articles/PMC3990876/
https://doi.org/10.1123/ijsnem.19.4.400
https://doi.org/10.1152/japplphysiol.01050.2014

	Reference
	[1]. Close GL, Hamilton DL, Philp A, Burke LM, Morton JP. New strategies in sport nutrition to increase exercise performance. Free radical biology and medicine. 2016;98:144-58. https://doi.org/10.1016/j.freeradbiomed.2016.01.016
	[2]. Tornero-Aguilera JF, Jimenez-Morcillo J, Rubio-Zarapuz A, Clemente-Suárez VJ. Central and peripheral fatigue in physical exercise explained: A narrative review. International journal of environmental research and public health. 2022;19(7):3909. h...
	[3]. Zając A, Chalimoniuk M, Gołaś A, Lngfort J, Maszczyk A. Central and peripheral fatigue during resistance exercise–a critical review. Journal of human kinetics. 2015;49(1):159-69. https://doi.org/10.1515/hukin-2015-0118
	[4]. Rajabi H, Gorzi A. Exercise science, bodybuilding and exercise design: Jihad University Press; 2020. [In Persian]
	[5]. Marinho AH, da Silva JM, Brandão VFdN, Jatobá SG, Júnior PB, Ataide-Silva T, et al. Caffeine Mouth Rinse Plus Ingestion Improves the 10-Km Time Trial Compared to Caffeine Mouth Rinse Alone. Research Quarterly for Exercise and Sport. 2024:1-8. htt...
	[6]. Shirai A, Wadazumi T, Hirata Y, Hamada N, Hongu N. Carbohydrate Mouth Rinse and Spray Improve Prolonged Exercise Performance in Recreationally Trained Male College Students. Sports. 2022;10(4):51. https://doi.org/10.3390/sports10040051
	[7]. Farmani A, Hemmatinafar M, Koushkie Jahromi M, Pirmohammadi S, Imanian B, Jahan Z. The effect of repeated coffee mouth rinsing and caffeinated gum consumption on aerobic capacity and explosive power of table tennis players: a randomized, double-b...
	[8]. Kamaruddin HK, Ooi CH, Che Muhamed AM, editors. Carbohydrate Mouth Rinsing in Thermoneutral Enhances Prolonged Running Performance Compared to Hot-Humid Environment. Enhancing Health and Sports Performance by Design: Proceedings of the 2019 Movem...
	[9]. Taheri Karami G, Hemmatinafar M, Koushkie Jahromi M, Nemati J, Niknam A. Repeated mouth rinsing of coffee improves the specific-endurance performance and jump performance of young male futsal players. Journal of the International Society of Sport...
	[0]. Karayigit R, Koz M, Sánchez-Gómez A, Naderi A, Yildirim UC, Domínguez R, et al. High dose of caffeine mouth rinse increases resistance training performance in men. Nutrients. 2021;13(11):3800. https://doi.org/10.3390/nu13113800
	[11]. Pereira PEA, Azevedo P, Azevedo K, Azevedo W, Machado M. Caffeine supplementation or carbohydrate mouth rinse improves performance. International Journal of Sports Medicine. 2021;42(02):147-52. https://doi.org/10.1055/a-1212-0742
	[12]. Brietzke C, Vinícius Í, Ribeiro WA, Franco-Alvarenga PE, Canestri R, Vasconcelos GC, et al. Carbohydrate mouth rinse improves performance of mentally fatigued cyclists despite null effects on psychological responses. Physiology & Behavior. 2024;...
	[13]. Khodadadi D, Azimi F, Eghbal Moghanlou A, Gursoy R, Demirli A, Jalali P, Behdari R, Seyedheydari M. Habitual Caffeine Consumption and Training Status Affect the Ergogenicity of Acute Caffeine Intake on Exercise Performance. Sports Health. 2025 F...
	[14]. Guest NS, VanDusseldorp TA, Nelson MT, Grgic J, Schoenfeld BJ, Jenkins ND, et al. International society of sports nutrition position stand: caffeine and exercise performance. Journal of the International Society of Sports Nutrition. 2021;18(1):1...
	[15]. Meeusen R, Roelands B, Spriet LL. Caffeine, exercise and the brain. Limits of human endurance. 2013;76:1-12. https://doi.org/10.1159/000350223
	[16]. Talanian JL, Spriet LL. Low and moderate doses of caffeine late in exercise improve performance in trained cyclists. Applied Physiology, Nutrition, and Metabolism. 2016;41(8):850-5. https://doi.org/10.1139/apnm-2016-0053
	[7]. Gonglach AR, Ade CJ, Bemben MG, Larson RD, Black CD. Muscle Pain as a Regulator of Cycling Intensity: Effect of Caffeine Ingestion. Medicine and science in sports and exercise. 2016;48(2):287-96. https://doi.org/10.1249/MSS.0000000000000767
	[18]. Marcinek K, Luzak B, Rozalski M. The Effects of Caffeine on Blood Platelets and the Cardiovascular System through Adenosine Receptors. International Journal of Molecular Sciences. 2024;25(16):8905. https://doi.org/10.3390/ijms25168905
	[9]. Beaven CM, Maulder P, Pooley A, Kilduff L, Cook C. Effects of caffeine and carbohydrate mouth rinses on repeated sprint performance. Applied Physiology, Nutrition, and Metabolism. 2013;38(6):633-7. https://doi.org/10.1139/apnm-2012-0333
	[20]. Poole RL, Tordoff MG. The taste of caffeine. Journal of caffeine research. 2017;7(2):39-52. https://doi.org/10.1089/jcr.2016.0030
	[21]. Doering TM, Fell JW, Leveritt MD, Desbrow B, Shing CM. The effect of a caffeinated mouth-rinse on endurance cycling time-trial performance. International journal of sport nutrition and exercise metabolism. 2014;24(1):90-7. https://doi.org/10.112...
	[22]. Wilson PB. Dietary and non-dietary correlates of gastrointestinal distress during the cycle and run of a triathlon. European Journal of Sport Science. 2016;16(4):448-54. https://doi.org/10.1080/17461391.2015.1046191
	[3]. da Silva WF, Lopes-Silva JP, Camati Felippe LJ, Ferreira GA, Lima-Silva AE, Silva-Cavalcante MD. Is caffeine mouth rinsing an effective strategy to improve physical and cognitive performance? A systematic review. Critical Reviews in Food Science ...
	[24]. Ehlert AM, Twiddy HM, Wilson PB. The effects of caffeine mouth rinsing on exercise performance: A systematic review. International journal of sport nutrition and exercise metabolism. 2020;30(5):362-73. https://doi.org/10.1123/ijsnem.2020-0083
	[25]. Kizzi J, Sum A, Houston FE, Hayes LD. Influence of a caffeine mouth rinse on sprint cycling following glycogen depletion. European journal of sport science. 2016;16(8):1087-94. https://doi.org/10.1080/17461391.2016.1165739
	[26]. Dolan P, Witherbee KE, Peterson KM, Kerksick CM. Effect of carbohydrate, caffeine, and carbohydrate+ caffeine mouth rinsing on intermittent running performance in collegiate male lacrosse athletes. The Journal of Strength & Conditioning Research...
	[27]. Gough LA, Faghy M, Clarke N, Kelly AL, Cole M, Lun Foo W. No independent or synergistic effects of carbohydrate-caffeine mouth rinse on repeated sprint performance during simulated soccer match play in male recreational soccer players. Science a...
	[28]. Karayiğit R, Yaşlı BÇ, Karabıyık H, Koz M, Ersöz G. Effect of serial caffeine mouth rinse on Wingate anaerobic performance. SPORMETRE Beden Eğitimi ve Spor Bilimleri Dergisi. 2017;15(4):191-6. http://dx.doi.org/10.1501/Sporm_0000000335
	[29]. Nabuco LL, Saunders B, da Silva RAS, Molina GE, Reis CEG. Caffeine mouth rinse does not improve time to exhaustion in male trained cyclists. International journal of sport nutrition and exercise metabolism. 2021;31(5):412-9. https://doi.org/10.1...
	[30]. Sökmen B, Armstrong LE, Kraemer WJ, Casa DJ, Dias JC, Judelson DA, et al. Caffeine use in sports: considerations for the athlete. The Journal of Strength & Conditioning Research. 2008;22(3):978-86. https://doi.org/10.1519/JSC.0b013e3181660cec
	[31]. Sun D-l, Zhang Y, Chen D-l, Zhang A-b, Xu M, Li Z-j, et al. Effect of moxibustion therapy plus cupping on exercise-induced fatigue in athletes. Journal of Acupuncture and Tuina Science. 2012;10(5):281-6. https://doi.org/10.1007/s11726-012-0620-y
	[32]. Zagatto AM, Beck WR, Gobatto CA. Validity of the running anaerobic sprint test for assessing anaerobic power and predicting short-distance performances. The Journal of Strength & Conditioning Research. 2009;23(6):1820-7. https://doi.org/10.1519/...
	[33]. Tortu E, Deliceoglu G. Comparative Analysis of Energy System Demands and Performance Metrics in Professional Soccer Players: Running vs. Cycling Repeated Sprint Tests. Applied Sciences. 2024;14(15):6518. https://doi.org/10.3390/app14156518
	[34]. Tomko PM, Laurent CM, Fullenkamp AM, Voth NR, Young CA. Mouth Rinsing Cabohydrates Serially does not Improve Repeated Sprint Time. Journal of human kinetics. 2019;67(1):133-42. https://doi.org/10.2478/hukin-2018-0076
	[35]. Chambers E, Bridge M, Jones D. Carbohydrate sensing in the human mouth: effects on exercise performance and brain activity. The Journal of physiology. 2009;587(8):1779-94. https://doi.org/10.1113/jphysiol.2008.164285
	[36]. Figueiredo N, Queiroz M, Felício FP, Ferreira J, Gerosa-Neto J, Mota JF, et al. Acute caffeine mouth rinsing does not improve 10-km running performance in CYP1A2 C-allele carriers. Clinical nutrition ESPEN. 2021;42:93-7. https://doi.org/10.1016/...
	[37]. Dorling JL, Earnest CP. Effect of carbohydrate mouth rinsing on multiple sprint performance. Journal of the international society of sports nutrition. 2013;10:1-8. https://doi.org/10.1186/1550-2783-10-41
	[38]. Carmo AA, Goulart KN, Cabido CE, Martins YA, Santos GC, Shang FL, et al. Active warm-up and time-of-day effects on repeated-sprint performance and post-exercise recovery. European Journal of Applied Physiology. 2023;123(1):49-64. https://doi.org...
	[39]. Gaos S, Sánchez-Jorge S, Muñoz A, Vicente-Campos D, Acebes-Sánchez J, Esquius L, et al. Neuromuscular but not technical performance is affected by time-of-day in semiprofessional, female basketball players. Research Quarterly for Exercise and Sp...
	[40]. Pullinger SA, Cocking S, Robertson CM, Tod D, Doran DA, Burniston JG, et al. Time-of-day variation on performance measures in repeated-sprint tests: a systematic review. Chronobiology international. 2020;37(4):451-68. https://doi.org/10.1080/074...
	[41]. Barbosa TN, Parreira LK, Mota JF, Kalman D, Saunders B, Pimentel GD. Acute caffeine mouth rinse does not improve performance in recreationally trained runners: A pilot study. Nutrire. 2020;45:1-6. http://dx.doi.org/10.1186/s41110-020-00121-5
	[42]. Grgic J, Garofolini A, Pickering C, Duncan MJ, Tinsley GM, Del Coso J. Isolated effects of caffeine and sodium bicarbonate ingestion on performance in the Yo-Yo test: A systematic review and meta-analysis. Journal of Science and Medicine in Spor...
	[43]. Paton C, Costa V, Guglielmo L. Effects of caffeine chewing gum on race performance and physiology in male and female cyclists. Journal of Sports Sciences. 2015;33(10):1076-83. https://doi.org/10.1080/02640414.2014.984752
	[44]. Tomazin K, Morin J-B, Millet GY. Etiology of neuromuscular fatigue after repeated sprints depends on exercise modality. International Journal of Sports Physiology and Performance. 2017;12(7):878-85. https://doi.org/10.1123/ijspp.2016-0200
	[45]. Begas E, Kouvaras E, Tsakalof A, Papakosta S, Asprodini E. In vivo evaluation of CYP1A2, CYP2A6, NAT‐2 and xanthine oxidase activities in a Greek population sample by the RP‐HPLC monitoring of caffeine metabolic ratios. Biomedical Chromatography...
	[46]. Phillips SM, Findlay S, Kavaliauskas M, Grant MC. The influence of serial carbohydrate mouth rinsing on power output during a cycle sprint. Journal of sports science & medicine. 2014;13(2):252. PMC3990876
	[47]. Beelen M, Berghuis J, Bonaparte B, Ballak SB, Jeukendrup AE, van Loon LJ. Carbohydrate mouth rinsing in the fed state: lack of enhancement of time-trial performance. International journal of sport nutrition and exercise metabolism. 2009;19(4):40...
	[48]. De Pauw K, Roelands B, Knaepen K, Polfliet M, Stiens J, Meeusen R. Effects of caffeine and maltodextrin mouth rinsing on P300, brain imaging, and cognitive performance. Journal of Applied Physiology. 2015;118(6):776-82. https://doi.org/10.1152/j...
	[49]. Teimouri-Korani H, Hemmatinafar M, Willems ME, Rezaei R, Imanian B. Individual responses to encapsulated caffeine and caffeine chewing gum on strength and power in strength-trained males. Journal of the International Society of Sports Nutrition....
	[50].  Phan DM, Lam MY, Trang MN. Regular caffeine consumption & subjective sleep quality: A systematic review. The Journal of Aging Research & Lifestyle. 2025 Jan 1;14:100005. DOI:10.1016/j.jarlif.2025.100005
	[51]. Knychalska K, Sikora J, Łabuda M, Królikowska K, Słojewska A, Kotkowiak A, Sowińska T, Mentel O, Bogucka A, Szema A. The Impact of Caffeine on Anxiety Levels and Stress Responses-a literature review. Journal of Education, Health and Sport. 2025 ...


