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Aim: The aim of this study was to investigate the effect of post-activation
potentiation (PAP) and carbohydrate mouthwash (CHO) on the speed
performance of female futsal players.

Methods: This study employed a pre-test-post-test design with a control
group, conducted in a single session. Twenty eligible female futsal players
(mean age: 21.7 + 1.2 years, height: 1.60 + 0.05 m, weight: 59.32 + 1.35 kg,
BMI: 23.17 + 0.12 kg/m2) were randomly assigned to four groups:
carbohydrate mouthwash (CHO), PAP + CHO, PAP + placebo (PAP + PL),
and placebo (PL). CHO and PL Groups: Participants rinsed their mouths
with either carbohydrate or placebo for 10 seconds, followed by performing
the Repeated Sprint Ability (RSA) test. PAP+CHO and PAP+PL
Groups: Participants performed the PAP protocol, which included two sets
of five repetitions of back squats at 80% of one-repetition maximum, with
two minutes of rest between sets and seven minutes of passive rest. They
then rinsed their mouths with either carbohydrate or placebo for 10
seconds, followed by the RSA test. Speed performance variables (best
record, average of six records, and total of six records) were measured in
two stages: pre-test and post-test.

Results: Significant improvements in the best record, average of six
records, and total of six records were observed in the CHO, PAP+PL, and
PAP+CHO groups compared to the pre-test results. The PAP+CHO group
showed a significant improvement in all speed performance variables
compared to the PL, CHO, and PAP+PL groups in the post-test. Significant
improvements in speed performance variables were also observed in the
CHO and PAP+PL groups compared to the PL group (P<0.05).

Conclusion: The findings of this study indicate that both post-activation
potentiation and carbohydrate mouth rinsing improve the speed
performance of female futsal players. Moreover, the combination of PAP
and CHO mouth rinsing demonstrated a synergistic effect on enhancing
speed performance.

Keywords: Post-activation reinforcement, carbohydrate mouthwash, female
futsal players, speed performance

Owner and Publisher: University of Kurdistan

Journal ISSN (online): 2980-8960

Access Type:. Open Access
DOI: https://doi.org/10.22034/ren.2025.143119.1080

©NolS

Citation:

Copyright ©The authors

. Associate Professor,
Department of Exercise
Physiology, Faculty of
Humanities and Social
Sciences, University of
Kurdistan, Sanandaj,
Iran.
™ Corrispondig author:
r.rahimi@uok.ac.ir

2 Department  of
Physical Education and
Sport Sciences,
University of Halabja,
Halabja, Kurdistan
Region, 46018, Iraq.

ISSN:2980-8960

All rights of this article are
reserved for authors.

Rahimi MR, Jabar Ali H. The Effect of Post-Activation Potentiation and Carbohydrate Mouth Rinse on Speed

Performance of Female Futsal Players. Research in Exercise

https://doi.org/10.22034/ren.2025.143093.1076 .

Nutrition

2024;3(2):42-53.,


https://doi.org/10.22034/ren.2025.143093.1076
mailto:r.rahimi@uok.ac.ir
https://doi.org/10.22034/ren.2025.143119.1080

.. @R

esearch in Exercise Nutrition

1Fe¥ sler ) oslods pgu JUo/ (o3 yg 45 40 g

3

LV R

b puslSe G2l 5IPAP (F) Wil ol 4 (35 25 &
oilidl =l b o (gdm cullad jo 3 Slas gy el pj
—o s () C&¥ a4 g 5 o] caeddge Colas
() &S g SBlp I

b 2 5 JB (CHO) chings Gpme S b
Soo slp (celw Vil jiiw) cie Vs telitul @l yes
P 2 o CHO auolinnsT Lioliol ases o 5 Slas
oa odalie [y SIS ads domi )3 5 alas ()5S e
JB Olhag S Gpas & ol oad aislis Mals . (VF) ol
By Sy 4wl (Sae S5565)) 1 ol sy daups e
9 o A5 i b (s g9pd 0 30 L oSS 20>
(VF) 23L (25p9 Blsl 3 g3 9IS CogmalinnSt VL (e
Spae S35 Fl ol b el ol (Jb cl b
b b iy a8 b el K o e sl |, CHO
OIF o ) bulyd ol cod (859 3,5es gm0 ccnl 2 0gMe
S5 e b anglie 53 359551 CHO (gualipns] Sl ol L
e Slaalin pl b e Jolw 31 CHO (ygulins]
obeS cullid o CHO G a4l a5 ol oads oS ys o) &
e S5y p Sliont 530 WU 4 Cul (See e
(10) CHO 1y ppushigusS] Ltl331 b 03l Logy

b ol godiind Jio S3565, sla JoSo 1 odlitwl ¢l plis
Ol b 29l (o859 3)8es g el Wl (o Slidng S
Siss5) e sl Pl ) S5 5 Jobs Jo
whliee Glojns bawg (Su 3)Sles @ S5k 4 a2y b
oy 35k dsgy el PAP & cul oyl p Lo o3
e dy Slidpg S b Glad (godiud 5 5d oo ) )KD) )
2 Bl Cate I Sy sl (San PAP Ly oS 5 5 4l -
Casi b gy Geios ol 5 Gam WS byl 5,Shes
Obj stop 3o Sl S L > (sgiind 5 PAP
Conellusod () (s p 350 2 ((2138] 08) Sojpiew ST o2
S b oyl

Copar g odd iludlal o9 gy I el Giagh
03,5 Sy b olyed (228 095 dw L egoilim = 0igeilote
45 Ll (s el o 5355 09,5 o Joli Fx¥ ¢ ,b) Jyuss

https://researchinexercisenutrition.com

sshie 4 (Gh cylld 5l S &S oolge b bty o SSS
sl S8 plyie @ 0gd (o odlitel I cad b il
Sl e SiipsS) SaS Sy igd e alis K355
SlSe) il b el b ) i ,Sles
gle 5l oslasal amy il ((aSlaly; by (Sfgdesd
JoSo 2 S yete gl (S 3)Skes g pslaie 4 S35

(V) ol ayod iz slo B9 9 (2l sl
o5 5 Vb 0ad b oglite Gl poi L oS ol (gl any Jlusgd
GBig ool 0 S B b Slypel ST 0ed (o asuie
s @ Silor (o madplie Sl i 6y 0 bl il I
0] oy ol 0 eSS By 0Slas 4 gbls
AL Gy bghgd 2Uly @ (RSA) cue s )15 (Ul
2 9 g byl & (V) Cul ol iy oligS sl s
@ e S g gy snlple (F) 355 (o 0jl ) jlsn
Oleye 4295 390 Blg5 (0 9 (0 )5 o Sy 90
Juo plye @) lxdl gaSlas cul dge (F) 2l
oy gl 4 (GHae 8 (nyed gl sl | e (G
el bulyd > cul (Sew a2 ST (B) ol ol )18
Py ol st gals 5l s g ol 6ol cladgu
Ol b S g0 1) (o)l 3 )Slas Wil5 (o (pimen (135
Sloyes Jolis Ygomn i 038 p5 slo splpnl Jo
Sllasil Gy pod g (93 (Jlie lgie @) o5 a5 b ol
NS5 A ) )bl )8 sl (S &S(F) wies gy
S ol e (35 p)5 slo ol (Jlussd 53 (V)
(V) ras silo JUb g (A) dbde ol x> GRal3E L L
o Cogl Jald (35 p)5 aslyy So lai ol 518l ol yen
dngliio )3 9o s3ltl Sy Canl (S (PAP) (gl JUsb

(3) 28L (o8559 413y cpl > G 255 S L
SaS g 3,5as 290 0 1y (oo ol PAP (il opl bo o
Sl ysio a5 wmd o lis e lg g )8 iulisl a
(Vo) dman b By yudn > 3Shes dge lp e
dilo b cov ey HB g 4 Sl dlae 5 Slee
Slolil Wb cov ol glo gl 1y; wal o] oLl
Gl o PAP (W) 35,5 (o0 )13 el I S8 (SMas
cMas o] Lolil aus p» oMae 5 Shes 3 Bge g b
OAd 5 o g9) Jelge jl (ool bwy Slg e aST Conl
Gl (Shg g s Clld 5 «sygle) 0)9 b Ll S e
2 g el (IS jgkar (Jg (V1) 3,5 )13 e cou (60,8
byiye o casl sz ol 5 G 9 il 45 295 0 3 )Shes



cee 33 O 5099 55 b S (g gt 9 (5 L IR 3 ) S gl il 21y g (0w

OR

esearch in Exercise lusition fs

Bie by ) 0398 adll iy 8 Jold b oSy
hol dlaye g90 5l 8 celw FA b C g (g puSejll
Pl tolio IS (£l iz S5 Sy (s Sl (3o
cd )5

Slhhng)S el 095 Jog 4 (el Oygar o Sdgel
5 (PAP+PL) Loigls | olyer PAP PAP+CHO(CHO)
duda Sy Gy JSon gl Gl Jobo A s PL
waass oSl )3 oseilmm seilmiin ©ygar & 3
sl £y j 8 el YAl 155 50 ol ol 3 o3b o8
5 oslizal L) 35 Jold a5 300 (ln (605 03l syl duds
0395 yadld (e ojly il ekl L) ()jy sl e
G 8 jadome p p)SOlS s Oy e ) O
Sarin Jgop ool p RMY) it S5 S0 [y i
B35 dewle 1220

= (PSS o bl wjy = wndn IS S ()
(,SSalamx ¥/ +)

oolizsl | (RAS) s yus 1S5 bl a9 PAP plsl ),
Fo Vo jgar g ¥r LSS F) hgd yie FxFe b,
On ol 4l Ve glal Jold LSy e Vg 28
9 )5 i 560ke S5 it 35955 9 48 el ()5
S e (V) 45 8 sl bl o )15 i ggeme
S g g ySmoilul o)ligd (90il i b 4l 0)bg> Al
bl SISl S5 g o g3 Joli PAP Sy 285
dg LmCuw (o pd Colywl ddds o0 L 9 80% 1IRM wus
(8)

laig,ls 5 (CHO) wlyibg S JoSo o o (43
5o 5 s (5%) (258l 203 # (55l CHO Jslos
Voo 0 oupSaglle 25 F) Gaxe Ol 3 ead 38, ()
oS e 3l dagls Jolomo (sl gy (e ol 1) e
PS5 ) e ol > ond sdsucralose) ) IS ek
aSs ok a5 odlil (Same o ) e Voo psucralose
o Y0 313l 355 CHO Uslomo 1 cglize o] (g,mlls IS5
4l Ve Ge 4y g 03,8 il (Ligyls LCHO) Jaloro 1)
(€855 &ypo ol Jos aSygh) 20315 st I Ly oo
LIY) 05,8 285 awls G j0 1y Jsloe w4

it (5 09,5 51y SS9 12 %9,

OB (ot loig)hy b wljumg S b laad &S sla o)
(CHO 4 Control+ Placebo : ska—os,5) wsly (o plol
oy Fe=Ye Cud by 25 p)5 Jos 4dBd 0 Ge & lul
Gdo dy oo 2303 ploil (¥ gy i 1 p5) dinir B )Ly

Research in Exercise Nutrition, 20245 3(1): 42-53.

Olwd S Jlusgh ad) b5 (b5 1y Sheggy (sylel amsle
S 0l s Gypar & Jlo VAT i ab b glhe
08,5 0gm0 il LS wiih el Gl jauiS” Jluisd
B i 5 4y sk g1 (o yd 5 diged g ()Ll diges
Sladioes 48,5 cus laeMbl ol gise (Guisd ggpi
Gl g (SigSe (35 4 39)5 sl jlas) 25k 3050 50 (5]
005 iy ghe glunyS 5 Jo)l @b e (121 olej
WLdgr 3850 4 dgy9 (sla)lxe (> a8 Ll 5l a5 Y. deus
g 45 Ve ol wdges (Sobel pMel gy (> 8,5 cas
o3l 58 ()5S 09,5 S g (225 09,5 Aw) (558 0 095
IERW)

292 325 3)lge Jold 3855 &1 399 slajline

o Vo BA L dialy (o cundlussd -
(Sglie 9 (Bge — (8 sbais)lon 4 Ml pie -
Sl = Mas cla Sudcuw] 4 Mol pae -
S el Saies g Sl Jlesiwl pas -
iy Syl bl -

olo Jod (b (o85y9 9 (218 slaJeSie Bpan pac -
(e 52 1 o) 5

i Sliy o3 b il -

9 25 3)lge ol @ gk jlzg S lasline

Loy 5, 55 5 Spbl (lasggpinl G -
iash Lo > e

o 2 b ol b len A5 a4 Ml -
ek o 53 e (AU Sl (S -
Cald g5 o plol b g () Ken doldl & Llod pas -
S e b g 3o S jl )b plate (48))

1380 g1y (09,

33l olsl auds ¢ 3uiss ol Al jo g9, 3 B aiin
5o 55 o ol 5 a5 45,5 5 S Jale
Pl 0920 (3udod Bl 390 iee bl collad g9
5 3 o dgeil sl Slress ol bl (loj e g Baiow
5 ogefl culled e g Cudlo 4 bgpye (clowyd uge
i Wl 4 gy ol 0 805 acbicals) g8 imen
A5 gl qen i 5d90jl Lawgi s JueSS 1 an 4S5 03l
Ollo el plxl o0 (sl (s duls S g
o padli duly plon )3 00,5 I35 o 3ge3l (sl (o559



search in Exercise lutrition

1FeX sler ¥ o lads pow JUo/ (o3 yg S 40 g

Cus gl ) am Ay S g ayy o Il g (€8S
() JS) wals plosil 1, RSA

Standard Warm-up
5 min - 60-70% HRmax

L

adb Ve e A e g A b ué Colpwl aady ¥

Mouth Rinse
Placebo or CHO

RSA Protocol

-

\ A

] ’

Y
4 min

1 min

g amah Jd pt colpul 488 ¥ Gae 4 ol 5l aw g 20b

Sy g M5y G ol g (€8S ygo gl Jos) il
(Y JS3) by plosil 1) RSA s ] 51 ams 4>

Standard Warm-up

5 min - 60-70% HRmax PAP Protocol

‘.o.)s)].) L} ub.\...;zy,f L) u‘.h.) dw » 09)'1& 4 u;lm 09;
s PAP+ Placebo : s 09)5) woly o pbul o2 ) PAP
b b1y 9,8 25 Jas 4dBd 0 ©ue 4 lal (PAP+ CHO
¥ Odo dy G 00 plodl didin A8 Jbs dopy Fe-Ye

Mouth Rinse

Placebo or CHO RSA Protocol

4min

Tmin

1 min

PAP+pIacebo 9 PAP+CHO‘5LQ aa)f ‘5‘).3 u.»l)>‘ J§;5)4 Y J&b

b adl
= Be)Ssals pseil I sl (g b b5yl Gl

59 5 edly ol lis OT s Sus edlainl By el
O9eil w35 bowlly Sleny Mus Iy sk
2 lly o Slaes a0 (L 5 A5 ey (g
09o5l 9 (ANOVA) g5l cplplicaslyl By (igajl dls o g3
0993 9 BISTOR Sl wyp Ulp Sepiy i
W5 ool 290 (2957 9y0 Sl awyp il (2t

O

https://researchinexercisenutrition.com

Skl g,
Sldl g 0eSle s plopadls oy gaw
Gy gk g, SaalS gail 5l 0 odlizal 3kl
e oz sl ng) 0ol 3l g Lodld (xb @ (g
Sl gyt e S T 9051 510 oalisl b il g
i G903l 9 0380 (65 o3Il b Il ygeil 5l g (m9)S o
Al ool (pg S 90 Sl wyp Cax Syl
oY a5es SPSS 531 a5 5l ool b o (s yglaen (slmodl

8,5 18 o 5,560.05 51 y2eS gl5kine geba



vee 2 O 009035 b GBS (St 9 (53U Jed 3 g L9l il 301 )02 9 o> 5

OR

search in Exereise lutrition

A

uiod alizee (slog )5 0 b prio o lailiwl Gl il g (S0l 1Y Jga
w.ivLs.a ia)L.\:b.m‘ AJ‘)’U‘ 6)L",‘ LgLQ,a}L.:
PAP+ CHO PAP+ placebo Placebo CHO
Lo i
ISARERAL 0AX0 £ 1.Y0 0AF- £V0F 09.Y0 £ 1Y Pre 39
ISARIERR S ISACERRIN 09.F- £V0F 09.Y0 £ 1Y Post (o,55L5)
YVY. £ o0F LAATERAR YYAA £ 40 LAAL AL Pre BMI
(kg/m?)
YYY. £ 0F YYD £ ) YY.AA £ 40 YYFF £ .09 Post
YXY £ 08 YXY £ .Y YXY £ . FF YXY £ XA Pre 34555 oot i
(45B)RSA
YYOE -0 LARIEIRIRYS XY £ .YF X E XD Post
Yoo k) Yeohd oA Yeoqd oo YeAY £ -l Pre A8 & gacne
Sost 3,85,
VASE £ . 14.4) £ .00 YAV £ VAAQ - 0S
(456)RSA
YXFAE YXOE -l YYFAE .00 YXOE D Pre 58 Sl
YYV . XV . AR YXY £ .0 Post 95,
(456)RSA

G S 0303lobe & S G3alim 5o bl
Sglas (p=0.06) PL 05,5 ,0 Ll Wil 00,5 a5 5,65,
s oalice (5 lobise

LCHO 05,5 1 (s loline gl g iy (i (9051 ol
39 5,65, ke Lol s osslie (P=1.00) PAP+PL o4 5
(P=0.000) PL (sloog,S 4 <o PAPSCHO 655
05,5 , «P=0.000) CHO , (P=0.001) PAP+PL
09,5 3 iized 5 (P=0.01) PL 65,5 & cars PAP:PL
39 (i) yoS (g lolixe Hgkay (P=0.015) PL & s CHO
(¥ JS)

L oolee geiind 9 gilwdled 5l cusls b
Ol (RSA) ey 0455, (e » SlydpgsS

LW WA Y
o Cus® U pegas 0 ANOVA (4903l mls
3,985 ) e 2 Shoeee SL plas saiind 5 g5lules
Jolss «(F=150.0 . P=10.000) :\Ls; 5l a5 ols ;,Lzs (RSA)
P=0.003) ¢5,5 il 5 (F=51.82  P=0.000) 05,5 — ,Ls;

Aoy Hlo gxe (F=7.11

95 U ogesl 5l eslinwl b (29,5 (4950 Slpuis ol
a5 e oo lis (29,509, Doll @l g b ow,p
5 (p=0.02) PAP + placebo «(p=0.001) CHO slacg,5

alS (p=0.000) PAP + CHO

(B3 ppal = B,S5alS) loodls 1392 (o 903l @l 3Y Jguar
S5 ejlal o P
ogeslom 095l
-4y -.aay p 339
SAYE SAYE p BMI
-0y - F) p RSA 3,55, (540t
SAFY CVAA p RSA 3,55, 900w
EARL S OFY p RSA 3,55y cw&bo

https://researchinexercisenutrition.com



search in Exercise lutrition

1Pl ler o o3ladi cpgw Ju/ (i) 59 405 3 g

35555 e 5eSilee 50 (903l G 4 o 903l 5
ool 5l eslatnl b 2,5 9,0 Dolay Ly 5 cualice
e 55 a5 o olas el )0 FosRin (s
& lolize wglas a5 ols lid (RSA) 5,65, il (uSlee
Lol ais samlie (P=1.00)PAP+ PL L CHO o585 ;o
PL sleog s 4 Cas PAP+CHO 04,5 ;0 5,55, Sguge
CHO 4 (P=0.0000 PAP+PL P=0.000)
PL 65,5 4 <wws PAP+PL o5 ,o «(P=0.000)
PL & ¢uws CHO o655 ,o0 wimen o (P=0.01)

(F JSs) o ovnliw (P=0.012)

b oles sgtind 5 giluled 5l Gy sl Bl o)
oy (RSA) 9,58, b (nSle » Slyung S
Vo a6 egas 3 ANOVA osjl mls
O el il S b plas geiind 5 s5ludld
Jolss (F=355.88 . P= 0.000) ;e (RSA) o,55,
P=0.001)05,5 | 4 (F=102.70 . P= 0.000) 65,5 — le;
Olid 29,5 9,0 Dol bl wog o sxe (F=9.57 ¢
PAP + PL (p=0.001) CHO (sloog,S ,o 45 amuie
s oline _zals (p=0.000) PAP + CHO 4 (p=0.000)

3.36 - 204
3.34 - |
; 3.32 | *a *a ,1 20.2
: w
3 33 % @ a a
~ 3.28 *0.€B % 108 -
2 3.26 4 ‘?: a€B
% 3.24 4'1 19.6 i
f 3.22 M pre test % 194 pretes
3.2 | M post test
| | T test
318 . post tes 192 |
O o o 0
S A & F F L
o ) O 9) O NG X
N N2 ¢ J 3 K
Q qu & ??X Q
¥ Q
05; 03,5
i s 5 GeiS slbog S 5 3,65, S gsae Syt £ SIS
G (gloog)S 53368 ) o yiag e 1Y U 2 ) )
ool s b ylolixe Coolss s u}o)‘wb)bl@o Qsl.a; g3
090 e 4 )lae Coglas i
placebo 09,5 L jlslies glis :0l placebo 04,5 L jlolixe csglis -0l
09 TSI " C)9 K
PAP-+placebo 04,5 L jlslize cigles :
PAP-+pIaceh0 o35 | lolixs cglis B placebo o951 )l é B
CHO 54,5 L lslize <glis:
CHO 66,5 b sl ciolis€ 09,5 b )bliae g
3.38
Jam gute “a
35 3.32
g 33 *aEP
2 3.28
% 3.26
2 ggg W pre test
3.2 M post test
3.18
(8] o o (e}
O\?\ ,boé’o @Géf’ xC;?\
& &8
e
235
Ba5 og)S 53 3y05y b (pSolhe Ol s L0 KW
o9eiloin b yhlias cogli
placebo o3 L jlskiae colis 0t
PAP-+placebo 5,5 L jblixs cglis :f
CHO 55,5 L jlslins coglis€

Research in Exercise Nutrition, 2024; 3(1): 42-53.




cee 33 O 5099 55 b S (g gitiiands 9 (5w Ja 3 o S gl il 241y LS g (0w §

esearch in Exercise llutrition

(M) 2355 L3559 cap 3)Sdos dg0 sl il b
o 0ol Ui (i ) (V410) ()Sen 5 guaisl (pioen
2 ey 38es gy el (il Wb 5l ey Cagi plos
lo puslSe diz o (V) Cunl 0nd JIK3559 (e 9 (U
95 Jg Sl o aslis (5:8> jolay j9PAP ok 3 Jytuwe
Sl 15l 4 )ke oS o dlpguig oy cpl (slp odas g5l
S slely Gl 4 beye aalsd 5 (Hae puas
ORI 4 e oS (pieme Sws 0,555 (Ml sk g sl
SLALET sk 53 waedS 4 (njore ST slorid) Cmslus
93 38das > 390 Jotune il (V0) 2987 o0 (SMae
Gl OMae g g @8 Linldl & basye Yleis] cojw
RSA | e ols 5 &yl om & ob ol ol
3fdes b (gMae 0518 aw (plply (B) 2)15 g2y (Suen
Silw Jld o Cusd ale de olisS 5 il (sl colled
Iy WMae g g &yu8 &S ol gpliwl 5 cul bgye
b ol 5ios gults Lol 35590 RSA 3gugy 3 S o s
5 Ol (YF) (e 5 G pol liios I Jols @b
25 Slgen (YA)hlSen 5 udlogus o (V) fySen
G b pols Bdd wd Sles pas Lo
o gl SS9 > ol 4 bgye of)Sen g ulogus pp
allas 3 )Ser g udlogun o 450 yokay 2L (g5le U3 5
)bl 3Ses 1) A o C8 o A )15 &y 95
Sl D o ) 3l 3805 53 (Jg 635 (yp g9 LS
8ae ol b g il b ) ey g sl ety
G (YY) lSen g ldlye ppizman b oalial (gte yu
JUB 51 e gl Olgin @y (g sl dlag SS90 5l 295
Gl b Swd sl (See a5 13S0 eolatwl (o5l
PAP 55 cjle & il awslis 18U gan 3 Shes  PAP
3fdes yalae G (U8 Glolal a5 o e o col ()95
Sopgb 4 ) o 1 ol Cllaie M clolal (Sl
i 3,80ee > JNET Corge oS s e Ll
i slals > 08 diud s Ll Wl gl o

(V) s iolal 1) alise 5, Slee Wlgh o e olisS
Ol pob 385 gl (g S L Glad (st )90 5
0,80as b el Glhnng S L lad goiiud a5 o
9 Olow 30 @l b &5 8 cudlusgh (U ey
(V)oher 5 B (1Y) GlSen g el (¥+) ollSen
3l Slyad (V) ohlKan 5 oY g (F¥) oy Kad 5 il
lhaapg S Ly gadsind a5 odb lis cliass gls
Soitnds (1Y) 595 oo g b altio 3Slas (sblzo 4 s

https://researchinexercisenutrition.com

L gles gpind 5 ilodld 5l G Cosl 236
by (RSA) 0y, il ggezme n Olowess
Tl gd

yitad 5 @lodld 5l G Cusl 86 pogas 0
Oles Al RSA) 3,55, ad ggomme yil,0009:,5 L plao
. P=0.000) 05,5 — ole; Jobss «(F=281.30 . P=0.000)
sgs I sixe (F=8.29 . P=0.001)05,5 il 5 (F=69.47
CHO (slaog,S j0 a5 ols flas 529,85 y,0 Oglas gl
PAP + CHO 4 (p=0.001) PAP + PL «(p=0.000)
Ui & Sad 0993l0m 2 5l 22l8 (9=0.000)
0593) B 0,5 caalie 3,55, (i ggemme )0 (9)]

O Egeme pdle 3O (93l G SO (Serbig (oS
L CHO (u s blse cglas a5 sls Lias (RSA) o555,
5355, it ggaze Lol ais oanlive (P=1.00) PAP+PL
PL slaos,S 4 i PAP<CHO 655 ,o (RSA)
4o «(P=0.000) CHO 4 (P=0.000) PAP+PL (P=0.000)
15 Oizad g (P=0.01) PL 03,8 ) i PAPPL o 5
2aS gyoline sk (P=0.013) PL &) s CHO 04,8
(O JS5) o9

S 35 4o 9 o

polie d (gyblize Wlpuss &S o i ol G il
RSA 2)58, (b ggeome 9 3)55) Ui (SSle 0,655 (n ke
o Cas® 9 ChamsS b ol godind & sl 05 )
5 0903l Ube 4 Camd (g3l g > 0l plodl ) (g3l Jlud
Sgditad 4S5k ad odabie J5US 09)5 &) Cud (pinen
Ol dgre el il JUb 5l gy Cogl g Slidngr L Gl
9 & (g5 & b L mlS emes 435 s jpsie
il JUd 5l Cosl g Slisangr)S L by (gdind oo
b & (ale 09)S &) ol (il dgre 01 plxil oo L,
S b Shams S b glad ggdiad) alilie o3 ol 1 (S
W53, 4,55 5ol plool 1y (gl Jlad 51 s

@l iy e il JUb 5l ey cosl 156 5)50 5
smge el g5l Jlab 31 Ly s 45 35 L ple gudow
o) Grid @l b &S ab culdgh (U5 e 3 Sles
(V) ohlSan 5 s « (V) ohan 5 ks (13 )A)
9 Inadsl (0) OhlSen 5 gubiy (VV) HSen 9 oglong i
il ) 2)> Slgen (VF) ollSen 5 3lsl 5 (W) ol
I s Cogli o 2l Gl (RS )3 ob (VA) ooy @l 0]



cee 33 S50 8 55 ) S (g giiiands 9 (5 3 IR 31 (i S gl il 20yl yLS08 9 (0w 5

OR

esearch in Exercise lutrition o

@l Sl b oy godtnd JSSop Wl o0 oloye
23 8es i Gl Gl Fge g 03l il S s
Conl Ao (Slojofag 4 gy ol MBSy (5 sl Canllisgh
L ol o (3l (U ogh @55 e Gl S
sl ommen Cunl b3 3)90 Canl ol yan Clyamg: S B pan
615 o 80% 1 RM ety lgSsl sislo PAP (gla IS5,
Ol S g0 (kg JB yob ) (IS5l sy 3 )Ses
FS 0355 p5 sl gy b aslip )3 plg (o0 1) SGSS
il ae gl Vb s b oped lads b (0B, il
2,8 pleal 5 ) Sas

Py iyl ppie SlamgS agdiles b PAP S5
S Oygo & Wl oo S5 ol )l olpen 4 sy 3 Slas
@ sly diles 5 S8 (SOl 5 oaye Jsb > sl
25 )18 ooliul 3590 USG5l (Sl g s il S
g S et o) JUudd GLSuil g5y p adllas cpl &8 b
@b S bty ple » plgse | basl 5 Jyol
08309 2> OhB559 25 ) 4 il (Sl g @ sl bl
Ol J sl (e g Sl g 93 9 JliSan (Jligh aiile ol
(hos gy cpl pleal b bsd die oy b (o]l
9 PAP (oS5 Gblie | Wiy (o )59 9 laye
2 50,8l e o il 38l (ol lyamgy STL e (g gudiiud
WS o3l (o359 dnwgi g () gl gm0 Colk

Iy lo oS luS plos jl dllie oyl (B aiy g 2 515,08 g SULS
iles oo (19,48 9 ST idges )b Giok wl

b &S Wb e pMel dlis oyl By 1@8le ol
2,0 0959 28l 5 )leF 4565

&b

[1] Diehl K, Thiel A, Zipfel S, Mayer J,
Schnell A, Schneider S. Elite adolescent
athletes” wuse of dietary supplements:
characteristics, opinions, and sources of
supply and information. International
journal of sport nutrition and exercise
metabolism. 2012 Jun 1;22(3):165-74, Doi:
https://doi.org/10.1123/ijsnem.22.3.165 .

[2] Bishop D. Warm up II: performance
changes following active warm up and how
to structure the warm up. Sports medicine.
2003;33:483-98, Doi:
https://doi.org/10.2165/00007256-
200333070-00002 .

Research in Exercise Nutrition, 20245 3(1): 42-53.

S sly 09l S35 @te Su plyim CHO L gl
Uy b olwge i L ooloes g 0 0Sles
ol 0l oy (Celo K oy ©de VO2max/yva™)
ol b bl s paseie Mol o)l cul 3,55 sla unsiSe
Sl 5 liz b 03y Slangs Yol Ji
Bl (o 25 g 4 & WS 0 058 ) Sfglgr sy
o3 CHO dgag (¥0) a2d 5,8 15l cov |y S 3 Slas
Gl e Sl &S &S e Sl ]y el el 0k yS
b oS S (o JUoyl () 8 dlox Sl (635 50 (mas o
S5 sl sl w3 5 S G5 S5 ials
5 olizl b L3 cllllas ¢l s 09V L(¥5) ams oo LT3l
Jobee b glod (gguitands o 0> (LS (puablise ()15 g2
5 0550l aye (30 Bble Supo0 el Cliing S gla
oas o3l> s 4y yolas (YY) sl 00 S > — opnas S
BB 85 Shamss b ey sptind [Sigy o o
ol dlaly o Sl cpl i) 45) o 6 535 5 o5
a8 Cawl 0uds dlpaday 9 (YY) )l (cewl [ibl & (S5e)es 548
Cuto gyl slo S Cusl (San Slpamg S Sme K
e Sy S5 GBI L L) (S (293 g 03)8 b
b b 3w s (b I (1) as Gl (S 8
5 Sk (fA) hlen 5 Job clids I Jobs @l
@l )l Slsen (F1) ghlSen 5 S5lgie 5 (M) ohSen
Sfdes p glod (godind JSSgp o amd (0 GU b
o 53 5 ol sty Sy e 3| U5 &8 iS85 5 o
ol Son ablize sly 4l e 3,138 o b g sl
So il Chaee S L ey (gt Sl eslial s 4
b oles spitd Sopsyl 1 e a3l e Lol oss,
i §) o o b dgefl 45 slin Cusl (Sas CHO
5 OblSer 5 Jelsiig &Sk (1) ab Sials w5l )8
IS5 ) il 395 Sligion 5 offSan 5 Sy eioran
WL0)S wyp e Lolodeg Gl an 1y lad (goutituns
S5 doxs

OB (Cgditad &S S g o ol Guio ol 4 a3 b
b be) 9 Olgis 4 il JUb 5l ey Cag 5 Sliing L
Cundludgd (U 53 (o 3 )Slas d90 sl Wilg5 (oo o2
P 9k Bgd S5 wr b o) 93 (nl ST Aol gl
D92 4algd P gmre 9y (i 3, es

o ol



oo 3 O3 0 35 1 (O (g pliantd g (5 3 JUad 31 gt S gl il 20y 1808 g (0w 5 g

esearch in Exercise llutrition

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

https://doi.org/10.2165/00007256-
200939020-00004.

Sale D. Postactivation potentiation: role in
performance. British journal of sports
medicine. 2004,38(4):386-7, Doi:
https://doi.org/10.1136/bjsm.2002.003392.
Hodgson M, Docherty D, Robbins D. Post-
activation potentiation: underlying
physiology and implications for motor
performance. Sports medicine. 2005;35:585-
95, Doi: https://doi.org/10.2165/00007256-
200535070-00004.

Sweeney H, Bowman BF, Stull JT. Myosin
light chain phosphorylation in vertebrate
striated muscle: regulation and function.
American Journal of Physiology-Cell
Physiology. 1993;264(5):C1085-C95, Doi:
https://doi.org/10.1152/ajpcell.1993.264.5.C
1085.

Coyle EF, Coggan AR, Hemmert M, Ivy JL.
Muscle  glycogen  utilization  during
prolonged strenuous exercise when fed
carbohydrate. Journal of applied physiology.
1986;61(1):165-72, Doi:
https://doi.org/10.1152/jappl.1986.61.1.165.
Jeukendrup A, Brouns F, Wagenmakers A,
Saris W. Carbohydrate-electrolyte feedings
improve 1 h time trial cycling performance.
International journal of sports medicine.
1997;18(02):125-9, Doi: 10.1055/s-2007-
972607.

Kilduff LP, Owen N, Bevan H, Bennett M,
Kingsley MI, Cunningham D. Influence of
recovery time on post-activation
potentiation in professional rugby players.
Journal of sports sciences. 2008 Jun
1;26(8):795-802, Doi:
https://doi.org/10.1080/0264041070178451
7.

Oliveira JJd, Verlengia R, Barbosa CGR,
Sindorf MAG, Rocha GLd, Lopes CR, et al.
Effects of post-activation potentiation and
carbohydrate mouth rinse on repeated sprint
ability. 2019, Doi:
10.14198/jhse.2019.141.13.

Rahimi R. The acute effects of heavy versus
light-load squats on sprint performance.
Facta  Universitatis:  Series  Physical
Education & Sport. 2007 Sep 1;5(2).

Rahimi R, Behpur N. The effects of
plyometric, weight and plyometric-weight
training on anaerobic power and muscular
strength. Facta Universitatis: Series Physical
Education & Sport. 2005 Mar 1;3(1).

Hadei SZ, Samavati Sharif MA.
Physiological Changes and Anaerobic
Power Performance in RAST Test following
Different Warm-up Procedures of PAP in

https://researchinexercisenutrition.com

(3]

[4]

(5]

(6]

[7]

(8]

[9]

[10]

Rampinini E, Bishop D, Marcora S, Bravo
DF, Sassi R, Impellizzeri F. Validity of
simple field tests as indicators of match-
related physical performance in top-level
professional soccer players. International
journal of sports medicine.
2007;28(03):228-35, Doi: 10.1055/s-2006-
924340.

Kilduff LP, Cunningham DJ, Owen NJ,
West DJ, Bracken RM, Cook CJ. Effect of
postactivation potentiation on swimming
starts in international sprint swimmers. The
Journal of Strength & Conditioning
Research. 2011;25(9):2418-23, Doi:
https://journals.lww.com/nsca-
jscr/fulltext/2011/09000/effect_of _postactiv
ation_potentiation_on_swimming.9.aspx.
Wilson JM, Duncan NM, Marin PJ, Brown
LE, Loenneke JP, Wilson SM, et al. Meta-
analysis of postactivation potentiation and
power: effects of conditioning activity,
volume, gender, rest periods, and training
status. The Journal of Strength &
Conditioning Research. 2013;27(3):854-9,
Doi: 10.1519/JSC.0b013e31825c2bdb.
Schilling B, Stone M. Stretching: acute
effects on strength and power performance.
Strength &  Conditioning  Journal.
2000;22(1):44, Doi:
https://journals.lww.com/nsca-
scj/citation/2000/02000/stretching__acute_e
ffects_on_strength_and_power.13.aspx.
Chiu LZ, Fry AC, Weiss LW, Schilling BK,
Brown LE, Smith SL. Postactivation
potentiation response in athletic and
recreationally trained individuals. The
Journal of Strength & Conditioning
Research. 2003 Nov 1;17(4):671-7, Doi:
https://journals.lww.com/nsca-
jscr/abstract/2003/11000/Postactivation_Pot
entiation_Response_in_Athletic.8.aspx.
Woods K, Bishop P, Jones E. Warm-up and
stretching in the prevention of muscular
injury. Sports medicine. 2007;37:1089-99,
Doi: https://doi.org/10.2165/00007256-
200737120-00006.

Zois J, Bishop D, Aughey R. High-intensity
warm-ups:  effects during  subsequent
intermittent exercise. International Journal
of Sports Physiology and Performance.
2015;10(4):498-503, Doi:
https://doi.org/10.1123/ijspp.2014-0338.
Tillin NA, Bishop D. Factors modulating
post-activation potentiation and its effect on
performance of subsequent explosive
activities. Sports medicine. 2009;39:147-66,
Doi:



cee 33 O 093 55 b (1S (gt 9 (LIS 3 g S gl il 21yl g (0w

oY

OR

esearch in Exercise lutrition

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

(38]

intensity time trial performance following
prolonged cycling. Nutrients.
2016;8(9):576, Doi:
https://doi.org/10.3390/nu8090576.

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, Doi: https://doi.org/10.1139/apnm-2012-
0333.

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.

Gant N, Stinear CM, Byblow WD.
Carbohydrate in the mouth immediately
facilitates motor output. Brain research.
2010;1350:151-8, doi:
https://doi.org/10.1016/j.brainres.2010.04.0
04.

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, doi:
https://doi.org/10.1186/1550-2783-10-41.
Carter JM, Jeukendrup AE, Jones DA. The
effect of carbohydrate mouth rinse on 1-h
cycle time trial performance. Medicine and
science in sports and  exercise.
2004;36(12):2107-11, Doi:
https://doi.org/10.1249/01.mss.0000147585.
65709.6f.

Jeukendrup AE, Chambers ES. Oral
carbohydrate  sensing and  exercise
performance. Current Opinion in Clinical
Nutrition & Metabolic Care.
2010;13(4):447-51, Doi:
10.1097/MC0.0b013e328339de83.

De Araujo IE, Simon SA. The gustatory

cortex and multisensory integration.
International journal of obesity.
2009;33(2):S34-543, Doi:

https://doi.org/10.1038/ij0.2009.70.
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):1779-9, Doi:
https://doi.org/10.1113/jphysiol.2008.16428
5.

Painelli VS, Roschel H, Gualano B, Del-
Favero S, Benatti FB, Ugrinowitsch C, et al.
The effect of carbohydrate mouth rinse on
maximal strength and strength endurance.
European journal of applied physiology.

Research in Exercise Nutrition, 20245 3(1): 42-53.

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

Male Elite Athletes. Sport Physiology &
Management Investigations.
2019;11(1):103-15, Doi:
https://www.sportrc.ir/article_89264.html.

khodaei B, sari sarraf V, amirsasan R. The
Study of Positive and Negative impact of
Post Activation Potentiation (PAP) on male

Taekwondo  Athletes. Research  on
Biosciences and  Physical  Actiuity.
2016;3(5):37-43, Doi:

https://doi.org/10.22111/rbpa.2016.4807.
Sotiropoulos K, Smilios 1, Christou M,
Barzouka K, Spaias A, Douda H, et al.
Effects of warm-up on vertical jump
performance and muscle electrical activity
using half-squats at low and moderate
intensity. Journal of sports science &
medicine. 2010;9(2):326, Doi:
https://pmc.ncbi.nlm.nih.gov/articles/PMC3
761727/pdf/jssm-09-326.pdf.

Evans A, Hodgkins T, Durham M, Berning
J, Adams K. The acute effects of a 5RM
bench press on power output. Medicine and
Science in  Sport and  Exercise.
2000;32(5):S311.

Evetovich TK, Conley DS, McCawley PF.
Postactivation potentiation enhances upper-
and lower-body athletic performance in
collegiate male and female athletes. The
Journal of Strength & Conditioning
Research. 2015;29(2):336-42.

Stieg JL, Faulkinbury KJ, Tran TT, Brown
LE, Coburn JW, Judelson DA. Acute effects
of depth jump volume on vertical jump
performance in collegiate women soccer
players. Kinesiology. 2011;43(1):25-30.
Sharifi Moghadam A, Naserkhani F,
Hosseini Kakhk SAR. The Effect of two
Different Protocols: Post-Activation
Potentiation (with and without Occlusion)
on Anaerobic Performance Athletes. Journal
of Sport Biosciences. 2017;9(4):543-5, Doi:
https://doi.org/10.22059/jsbh.2017.206507.10
77.

Moradiyan H, Parnow A, Eslami R. The
acute effects of post-activation potentiation
(PAP) warm-up protocols on anaerobic
performance and lactate changes in female
talo athletes. Journal of Sport and Exercise
Physiology. 2019;11(2):87-96, Doi:
https://doi.org/10.48308/joeppa.2019.98942.
Hrysomallis C, Kidgell D. Effect of heavy
dynamic resistive exercise on acute upper-
body power. The Journal of Strength &
Conditioning Research. 2001;15(4):426-30.
Luden ND, Saunders MJ, D’Lugos AC,
Pataky MW, Baur DA, Vining CB, et al.
Carbohydrate mouth rinsing enhances high



oY

cee 33 O 5099 55 b S (g gitiiands 9 (5w Ja 3 o S gl il 241y LS g (0w @

search in Exercise llutrition

[41]

2013;15:639-45, Doi:
https://doi.org/10.5007/1980-
0037.2013v15n6p639.

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-, Doi:
https://doi.org/10.1123/ijsnem.19.4.400.

https://researchinexercisenutrition.com

[39]

[40]

2011;111:2381-6, Doi:
https://doi.org/10.1007/s00421-011-1865-8.
Chong E, Guelfi K, Fournier P. Effect of a
carbohydrate mouth rinse on maximal sprint
performance in competitive male cyclists.
Journal of Science and Medicine in Sport.
2011;14(2):162-7, Doi:
https://doi.org/10.1016/j.jsams.2010.08.003.
Bortolotti H, Pereira LA, Oliveira RS,
Cyrino ES, Altimari LR. Carbohydrate
mouth rinse does not improve repeated
sprint performance. Revista Brasileira de
Cineantropometria & Desempenho Humano.



