C}ulﬂ S ﬁjlc s Kizaly b 55y pale dlas il Gl :.533,:. PRTEN
(VPR (2 o0 e oolad) 5ad 5 alosa ¥ splad o0

L las g gudiiandds 9 59 slagley Jaliioe ,il
@ Oy Oy g3 (IS g &l jaad 93 S J glas
oL sOAe & ,08 g CRP calgill | ¢3Sl « Suilsl g

| S &~
v 999
I3 Sulio L juan F )5 lladlase glasadd 93 Ll

c)l_,:d‘_).e,i\”‘uu_)u@.\‘;a@&dld‘u&_})\,‘;\,lca\sﬁ
VEYAY¥ iGm i B VY VYA i gim g 8

ousSa

@08 5 CRP slgill 53S0 ¢ (Suiloly 5 sy Loy 5o GBS 5 ol 53 S Jslae b Lo (s st 5 555 slagle) Jsliie
e LIKES 55 L) Sae

Jlw ¥r BY- dw ala b S8 5,55 L) 51 o8 VY olasd ol aladI VP Y Jla 5o 4S5 ooa5 dallle (pl 5o oy g3 (G 9y
B e (L8 VY)JHES 5 (58 1Y) (20a5 6508 59 59 (Boleal H b 5 SLAT Guylens 53 S e 4 Galal 450 Gl sie s
558 5SS ok S o 5 S pug Sl il G 3e5T 5 eme Fole )y 59 LB 5 s A Gled 53 LLS 85K 59 58
Y. MGJJ‘JMQTJwaYO J)lﬁajﬂ‘@ié\SMJJ \/Y"':)SJE J.AAJJ; ‘JJ.‘AA ;.;:S‘)J Wt Yo w“);l
(Silaly @ Gy Loy AL 5 (gm0 853,38 Glas o 4B 1+ e 4 HLES B0 5 G e g 5 S sy
J‘_}é“s_).: J‘ suldil L| [ X" L;_)JTC.A.; GLAbJ‘J YR LS.)&i":)‘J-" ol g s S s 99 d ‘;&)L.A.C. & ya8 g CRP @L@:\J‘ )JELQ

ad Jalad 5 da3 5 S slasslal b puibioly 5lBT ol slag se)T 5 SPSS

ge Ole) g8 L9 5 Lol 5 (a5 85,8 G ol Sre o lE (e o508 5 (Suwilely 4 Gas; Gl sadte go o ladiSl
OLed LI CRP (l5ae oS ) e (s o(p=+/+ 2 #)ass Hla fime CRP i 5 Loy S31 e Gl b o(p>+ /- 0)ads sualiiie suae
O (sholaS 310 s 438l (g 5h (RIS 50 suac (psad Gle) Hu Al GalS (Bab)al olo) 4 o mus (o sad Hlass
G S (seae g s 5 0b)Ole) 4 58 53 (2523 85,8 LI CRP (BAlK o) s Guis ((p=+/+T) a2 Lo e 858 5 ole)
59 CRP (alS glise 5 o(p=+/+0)s 53 sl a0 CRP 5aie 85,8 5B 5 il Hladne (halS Glo) o 58 oSS 655

(=21 )2ily (ualS Hlofne o) seo 4 JHTS 05,8 @ S (a3 858

158 58l a3 (5l sime sk 4 15 CRP oLl K18 155 oo 8IS 5 Sl puat 535S oS53 Jslae a5 oo IS 4 15 aSdais
58 sslilals e 55 OIS 55 cnedlas b 551 cnga 5155 o (5350 sl ) bl o i same Lo 5o 535 ol oS ua

RV

D, OL) (e ©,508 CRP « Suilaly 4 sy Lo (SIS ol uua 5 S ) slagle) (asls slao iy

Ls“i‘:)JJ("Jl" 89S (usls &J'Aaliile“,@.‘jf‘J", e\@llg&:dg&u@b&u&}&*
Email: Salehzar@pgu.ac.ir
S 4o it (a5 8t it YR ol 5 caal Al e sieas b 45 Ko e eals (St posle sl 4 aealy G (i) oakia g3y ale s

g e e W51 e yiens

\VFA


mailto:Salehzar@pgu.ac.ir

Solaly @ gar, Glod s (B 5 whhwag S Jslae b Glas sedias 5 5, slapley JolEe 3

SRR 5l y s s s,y Sk
aSlae o il Jolge 03155 oo s900b—d a3y,
pims s (Vs ol (V) o503 5 (e
I3 5808 mas s culdlad Sl ()l ol
S OLlSan 5 ol soso—e aadllas Hulaay
5 boman a5 Shae 5 g0l g, olsls
WSS i b e sl s (S50
aleba Huu,Shae LS5 ) ady e €S 0y gad sualiie
9558 a (Sle) maa 53 3,8 I 5o ae ol
e Ol Slealiiwl 5 pdihsy cullad alad) sl
3oSlae 5 G sou9 9IS 00 (eSSl D0 09
(0)as— pBly S35 rre (Sloo bl 5o (Slowua
SIL6 uly (o0 09 GILLSA 5 (i (i aa
oy L3 agls 53 oLk « 3 CRP 5 TNF-a
Gl o830 o s Stine slagle) Hu (Sasbely
SCRPy IL-6 ¢S Baw e 4o ol 4 plil a5l
o 5B o e slaciels dan o callad 31 e TNF-a
oy TNFG el Lal eS8 il 3d0 sl gine 5 sho
Ol oo adld L jae 5 5gh Ol o cllad 5
V(P s b gine A pan
sladiss ) (S cmal syl sie Jlasads
o 9 ol s (Saslely 5l gy Lo
Sl 5 5l pes—ad Gl o 4SS 0Bl e B55s
sa oLl sla oIl ol sie 4 (8IS 5 Slowa e S
crdie oyl awlogay Lo S e solital 5485w

ollad s oo Slhaa s S il SLS S G pae

1-C-Reactive Protein(CRP)

154

5 pen Sl n iy 4 Plosa (Sule]
S50 > Lt 4 iy € g0 o131 50 T (sla LI5S
ol 5 el S €580 SMae cju sy Sl
oubal slan) 5 o, Slae (ual < Eels Wil g3 co alicus
OB309 09 (Saslely (aolse (V)b a5 950
S = amibige o Gledoas 5 oa i Gl
Ol 38 58 eyad g usSlae el Jold (&) 50
slacs—wl o b geys g aba glacu—al , ba
Gil3dl a5y 5-S5e3 (aalS I al y 3ae
oL, (ualS (555 s (alS (o sae  Sioa
GlacnS sl i 3 (ildl (i pa 5 (el Ol an
Lagl Jlss 4o s TNF_a 5 IL6 laa 31 ol gill i
(CRP)ola ala 5o (sla0yii 5 5y o lale (il 3l
(CRP)C »-S (Sl g (5 5 g o815 (Vs ¥)uily oo
LA s 5 85,55 50 00 BGALE (i g5 (o Sage
S (s cullad 4l o S ail o ol 5B
Gl 6 slall L5l coas Sdae o] Jlis 4
ot T e bale o s g0 S slad sl diy
(¥ 0)ubse
soliiocal (Suslol s 3 (658 dny o smmd Lo
s g5 teling g lie 4udis (e LS 5 )
9 oL 5 Shhaa e S ol 5 5l suliiwl asils
28U $Hao0led g RS sl Glelse oinpa
el b shouo0bd a3, (V& 5 V)als deliss
s 50 4SS el G (b s (G (S5 5 o

5 i ST o 3 Lo (055558 sLacallas

(VA o9 2 sole@)VFF 58 5 alipa oY aslad Ye o008 ol Gyl das



e slaslKins 5o e ()00 o0 g5 55
- Sl s (B - B S (3 S e
case LaShs oalyi K Hals o e
sl als e, Sl o WIS syt e
oo 38 5 Lo o i o s
oAl e bl a5 o3 93T G
Ss— Ot 9 908 UEAlS (Gl (ol el
G alssl ey |y JaallSe Se)
S b Gl 4 OhLSan g 5l (Ve ol
©oloaies 5 63)o-d (a3 5 -8 Lo (SIS S sl
ORI a0 Ol Sl a5 SSlaa aa
aa el S 5l Gtas L5 T S35850 31 5 was g
Somme T o o de s go Bda (ligad (a3 )
o5k o D153 g0 s 50 S50 8 G505 S U8 (8IS
5 el oy Slae 0581 S plste 4 S5
S22 L OS5 (—So5u wpSlae Hidle (pain
S sual e 5L Sen 5 hoyso (V) )+ )Jatias
oldd sl Sa S IS 5 v o, S le 0 B yime
L olyan | 3lae saslels cndlas 5 Joals ol
a5 8953 5lge (sl G gaslaanSl oy GalsS
(VY)as—di o (Sl el BT sl 5T coilad o s
S Al s 4l il 4 OLSes 5 5 s
Lo ol ad (mdidos o omad (pdapd 5 (—iidos 23
052 el Jolse (ualS da il e (IS B sene
Odm oS53 0 s olgill (ualS o usl s e IL6
3 YO (S dbs a4 (V)adl S35 3la 93

=509 aSlae 8 s dadaSe Sl suliiil slas (Sl

(VA 09 e ool V¥ ¥ 55 5 alosa 1Y splad Y- s, 00 -Gl Glase,l dlas

OL8as 5 Gband,a Lub

Sso= dalo 4 OLISE 5 B (A s o ol (1 Sae
BERCI RV YVE U PUDOY I U JU P L 9
5 e U S Olsie 4 Bl ol ceullad faa
il U L 5 Sl 5 e0u, K A Gy llas
S Olsiedn cnllad s uCHO L plas (g sdiienss
a5 s b (LS sl LS 5o 315l
Olas it 380 Joe arniilSs 4y Kool suds

5 4 Lol e (o die (ewy0ds 5538 CHO L

Lol asgse slada Su s
Olas 5 a1 8ls 850 slasas ;€ K 5a3 33,k 51 CHO
s S 53 ¥ S 55uely 0 plesscs (g5l lad
sollad 5 a0 HLE8 SHu Al S el ol
23 OlSen 5 S55 . (V)o s po sate 9y Slac u g
Ot Oled o Slhana g S i plas S e
el (al 4 Jsea 8 (50 (ol 9 (Saolely
53 CHO Jstae Ly ylas (g s dbiiensds 4 S Bus a
e 1o (Sailely 0 an; o) Lol b dnlis
(A)als
) iS85l 50 s 3 (s S e S
M @ede 5 oo sl s (NS
Glaia 5y adly po Line 055 S 5, me
po=ilSe B dual 4S uiS e slgidigy wpin
s )0l slasas € lge (8IS 50
OB b il s (ONS) (55— ps (e
WS e ss—e (BBB) oo - (5w 3l Syt
La OF 5haoli S 5 3ICNS o syt w3l 50

ol Jal pale 5o gsle Hsban RS S

\V-



Solaly @ gar, Glod s (B 5 whhwag S Jslae b Glas sedias 5 5, slapley JolEe 3

s Vbl cale 385 gle) 5ol suls s o5 0l
oK el sl b3l o semda melw 5 ol
il ) g oolie (a5 (ol 4 usss slaskne
cala ¥ (glGia) g5l s sl Jlow s JSlaa
—Sacli 4 o i albs (ool Vo ads o ol
s olobas slage i B as au o a B
SIS e g g pae (Sseosa 5wl slagls
2S5 aie 5 SHE 4l pilie SYME) 5 v
oo laasloe 5 S paihos slacallas o
5558 4 Ml wlu g wolae 55 Gy
pa—e a5 ol s Hu sl ol
S0 oAy olwla SIS b ju oS,
9 —aa s S gdiglas 4o cu i o wlia
29 oSl el ey il a e LS
pa—e s —lal S8 Sl e 58 Hu Ayl
08 oitlS S he Ve e 5l L) (i8IS Ul ) B e

(590 Jsb
O Jol dada 5o gl (Sualaa B ey

Gl gl 5 ad @b BT Sl 5 md s sleM
29K oS Lagl 51 (S wsbicubis; Gadas Jalse
S 5o 5o (Suels Ko SIS sliey
osie cpa b soliiwl La Suge ] —au s liS
Sl U Slel b g e oleMsl La Soge ]
G L 38 dolidinn 5 5o 15 (s> Sso oaly))

aeoteling (o Jlsis o 5 il eIl 4 5

sladsy oo ‘—AL,-"J&.}T S S A jda g

YV

Sgiae LAgEa Sy (oA 5 e ol Ho S w il e
1o LS 5wl aa s S aSe su il L3l
Ol 4 aleals s LI 5 (a0 9 oSlae
oS S ol S gl o Sl s a e
oS5 ol 5818 el sus (235 seala a3
a8 L (W)asS I8 s a0 (St o8
B0 e 59 Akl 5 oy s8u s 4S ol
9 88y oluaas S L plas (lejas it
5 o083, 580 Giaaa 5 T G S50
doliie 5805 5 555 Oled Jsb o (Bius slaoke)
o=y po o Slae 5 play g o—diand Lo o
13t el 438 0S5 518 (s a0 SRS ISR
Ss0 slagle Juliie H31 5 (el dalllas () 5 Baa
= LS 5 olaua g S Jslae b glas (s sdind
9 ORP oLl 5 5iSL3 ( (Sasilely 4 Gaa ol

R Jls.fu‘)‘)\sul_i:) L;i)LAA.C. C:)—\B

52 0By
g= s sanolS cosmets bla aalllae
Ogad.ad alasl VY Jlw o S 050 (055 4
L)y alls 00 V¥ slaas | Ghag 3y ool solel
Jlad (ol pliis (535 Jlow s Jilaa il
OBso 4 S a s sl a sl s Bl 5o
[CRU NN | pywy SRR SR B RE S PY-RV SRV, CHIR PV
adilas 5 Las gl o s,8 godn Holaal o) gmnds
s oaaldec ay sla Sialan 5l Gury -ud oy il

Ol sl oldiia alas L OIS (g, dads pa LA

(VA o9 2 sole@)VFF 58 5 alipa oY aslad Ye o008 ol Gyl das



@l s s 5o o0 s (S8 5lasl IRM ) salai!
JS5 50 51 (Sasilely 4o Gaa gl s Se 5l
oldid S50 pulle 3k 5 Jes 5 590 0= ou9—
€S oo s i aoliiel YU VA 3Ll 5 Ko
o gle) S pMel Al ) wpa QUIsS ane 058
BY) PPN ICE PN P YRS T FRCH IR, GRERES
so=aa 8Bl 5o (Fagedl (sae F O Slo) o3k
(V0)am S-S5 e i sb Jalye alad 5 il
el g e S g 3-8 o callad Sy el £
DBalS ga a8 SAICRP oo ciga S e U gad
590 S a5 (ot s 5 il Lo salS B gade Jolse
I 9 OlaSs b puga 3T ales Syl 555 51 U8
Jilaa (aials olal el VY o) Jo) CRP cucds
G abysasw gpaguCRP o wd )l 8 cel ¥
YRR
S I P WS-VSICNE- S W g e e
S eull il b oy e 5a 5o (IRM) i ) S5

‘_.:s oHO— b‘<‘ '} J‘ sulan ) l_a ng;‘.\s‘)—&

0 ol (s 5 9 oA L E3056 Juo DHZ Fitness)
—hde S B G g a0 S S4By
SSha 5 L S gl s Gaoa )b 558 3l
Lagy el aan ot Ho (@, YU wiiesl 5 HLSs
R SRPIREREL 0 TP P L . R RSt
(W)smals o5 o plass
0= Jlo s S Glisebel caga (a5 0l o
325 Osme ) alasl 51 U8 (aes gl ol 5l 44y CRP pelas

Yolade u,8 L 5 olial el VY 5l uas CRP

(VA 09 e ool V¥ ¥ 55 5 alosa 1Y splad Y- s, 00 -Gl Glase,l dlas

OL8as 5 Gband,a Lub

s alasl cga ags 595) JsSulss HB 5l addie
L)oo ol aladl olga aasdlss 5o, 9 e
5 e o9 o alal s el VY alials e,
aolso 5 g a5, (V)i alas) (b—eae
VOl Sa eola alast an e Mae) g5 0
el VY5 olie ulgo 8 yims aue § Job el
Wl B yims pue riis oA sialesl alasl 5 s
09 I sla Sas i g 5 Dol S g aalal lae
358 8 (sl (8 el V¥ 51 g Gl T slads,
23 0= (oS4 sad Yol il 5o Gupn y pad e
el glal dalie b S o) ps s VIV el
ALA SLed ol Ho)p sl psa¥h s&EL Lo ae
YEEY L sl s slas (V0)am ala (am
Il oo K 3 8ae alin g 4 ol KBl 4a 0
Vo ol oy (e (g0 s alla 0 QB L s
St s 5B (35 s i 55 53 10 I
S 9o (or e 5 (BMI)Sam s e
T=00 09 (=0 dma s 9 BMI idils 5158 51 lasall
Al BF511 Jaa Omron Jliuasy 551,35 L Jle s
QBT (Foga)l o 3 pu 9 ad G 8 l3 [ 5aS
sl hie YO L 488530 58 (e )T pssad B S
Olas s el Ve s 4 ) saddada b Jolas )
dold st plas Jslae)man s Goom o Wl pdiiends
Ladgolu a5, 50 5 i8IS sim 50 VY4 SK ws ju #
s (V) (352 e T 55 31 s suliio Jslace
O 3 G 5 00K a S 8350 Tl Juge)l 5o

L}Qwﬁb&dlﬁ&dy‘}‘ifl‘é&o)d

WY



Solaly @ gar, Glod s (B 5 whhwag S Jslae b Glas sedias 5 5, slapley JolEe 3

8 g0 S5 5y ean alal 1y S5 5 (St adle
oo odd o pulade Hleoliiwl s o (V)
2 e Laa e 5T (palas SLl 5 Wb 0 WA el
byde (S5l yenllas aalsl gl oLSIsS ane
Saobely gl ad 5 cllas (UL 4aila ca o
984S Sl jmas o gms 4 el ead o (Ve )ad

i el el sols wlal )y USG5

d—else 3 gal) i oS o—a g

p5s ouSeS 5 b ul il aled 4 suiiS B gade (gloias

Js! 555 03T O I8 el VY sl m GlaSs li2

3 p99 CRP Gl 3T s L gl 55 sl 5 was

pss duo a o slabisa e i b)) (i
(Y san)ad ouls (pyes CRP . pme i 53) 0y 5051

ool ol Ly s 55 5Taean sLsouls

L pualasls 56T oleT slag 31 5 SPSS Llb8la s

Bad la3 5 w3a3 (197)oSS slas

ool el css (295l s O DA e
cllad Hlams sl £ (ialedl gams cshas S
o i Gl (M) ed S ) s S 8550 (S
cel WY 5aas L) 458 Soa Glals)]
ol Hla el a0 o0
cllad Hlaas el £ a s 5L i plo) 9 (S
slac ey CRP mhi (s—me oy 5o (Sams
pes——ado oS Sleslii il o ola
hs-CRP ELISA, Diagnostics Biochem (Canada Inc. Ontario,
w8 K L8 (hah a5 1YW (B g, 4 5 Canada)
s Salglie 5o a 80 Ve G eShe iy calans
J—200 8 G0 > peso— S0
=9 (0 9= &AL DL800 Jus MBH Fitness)
Y dsaa 59 S e ol sl By pull
05001 ol 59 (Y san)ed S alasl ol sas 4l

xugd)dgéza@&]d@m‘ﬁdﬁﬂj

G JSSg i g

\. 4 A v # ) ¥ v ¥ \ ala
YA \T ¥ Y Y. A V£ ¥ \Y \. o
v/o v #10 » /0 0 Al /¥ Y/o W cela s Bile 4 oy

WY NS NFE QR0 AAD NSO BIVE BV FAY YIVF celis s sieslS & e o

La (Fage)l (I3 pafy Y ga

sacs olie ala St wlans

Ssodsb ssese e Y e P olSL oS eaa Lonlie adu seine el foe ads Y otalesT 51 U el VY

BYSRECR! — = wlEseads Y Ghlesl Slaa 5 Y GialedT 51U 5 sl S

BUCEEA = e oS L oS dasa b snl e o 5 i -— wae(any 4 L0 5N Yol 5y,

(000 obS ga L) ) sulii) pie) 3y OLS 3 suliin) 10lS (5 sacy O yums byi”
ASJ\,gB&BCRPQ‘.‘J_}IJQQ:.LuJJ**

\YY (VP4 s 59 s SoLad)VFe¥ 55 5 olina oY spladi Yo o0 il liay) das



s plaas (Odsaa)ooSe slaslasl b puiloly Jalas
s (P F)o s Slaae CRP ide saplaey 53
mde byl slagle Gu solafne ol (35ke
odlsssa g yae g s LBEL Gl 4w 8 CRP
Sh—ine 855K 5 Gley Ga lolal 551 a i aa
o588 Silae oL i€ S e g (P=2/+ V)5
gob o aa s L Bline slagle; 5o CRP olgll
Jsaa 534S Hsbolen uss oyliie Las s S 5t
CRP , e 58558 5805 co il sud suls olds
siSe sk i (Folae 4 5 (p=2/00)a s Dl ae
Sl @ LaS a3 5 J,I8 85, 5u CRP
e old a g ab ol bl el gas
WA ol g Lla e saS 65 S 0 CRP bl
L anlio 5o sme GLe5 CRP Glie Ga Sl e
(p=+/+V)3ss e OLe5 CRP (l)e
ERREPIS E-VCRNE- IR PR RN PUNE i) gy -+
ool slagle) Jsto 5o 5 3iad slaey S
Sa8 0,5, 4S8 wan eo Glas ¥ K Laas e olas
S me loy 50y S g8 A L9 (Lpu ) Sude
s il il gl sl s e oo 3
b als Gl (P saa ) oS slaslasl L sl sl
(P=/V7)as5 Dla e (SVde oHa8 Hudte 5 ol
ool lagle)s i sola e ol Sole
Sy e g e Ol 99 Ho (Shaes a8
e 8958 5 ole G lolad Bl (i aa il
o9 oMae @yad (Slae @ plds g (p=+/VY)a s

Las 558 sl psla 4o da 53 Ly aliae slagle)

(VA 09 2 ool V¥ ¥ 55 5 alaya LY aslad Y o, 00 -Gl Glae,l dlas

OL8as 5 Gband,a Lub

Laaisls
Ol o eSS, b sl Suse sl olaad e
ol s suls LS Y saa 5o ((N=TF) s 5
L (Saslels 0 Gary Gle) sodte ol Kb
soSeolsl slagle) dobo 5o 5 38aS (slas s S oo
O Oy Gle )y aS ol s Ladassls caas o olas
oo Sl gl 5o (el 055 Lo (Sasbel

lassla s Lo Gl sly Jalas dabon ol flas
Ole) sile ol >3 oh lods (FUsaa), 50
s (P /M) Sl eime (Saslely s Gans
O O slagle)y s sola e o plds (Sslae
B s ga g a5 s Gl gu Hs (Saslelg
la—ine 85 S 5 L) Cp (dolad 5 51 G inan
Olel 0Silae o sLas o8 0l 55 ge 5 (p=2/50)0 5
Gaasahiie glagle) oo (Swilely @ Gase,
S0 g ps st o slite Las g 5 e sl
Slaine (Sailely G Gua) Ole) suilie ys05,S
o Ot ol a (Folae 4 s (= /AY)a s
Solane o plas a3 5 U, e S oo (Suilely
BUV KV PPN
slas s K 01, CRP ;uaie ol s ¥ s
aay oo s g 8e 5l glagle s Jsb a5 3a8a3
CRP oLl , 53808 oylyae S uan oo plaa ¥ Kk
O S s Cp el Hlaas gl su S e S
e a3 ploey e s il Al S ol ol

\\A1



SSailely 4 Gasy gl sr (SIS 5 @b S slae b Glas g sdins 5 555 slagle) JolEs 3

9 JraS 8 9, g0 Sac o0 G g (p=/F)ass s di sols LS Jyaa 50 4SS Hablea s g olits

il S ga s (Ll e ol sas St 30 SMhes ;08 y it sy S 5l el

G sla i gas (S8l S 900 sla (Sha9 YU gua

(OSSbee £ ke Bl 5l ke Lo yaiie
Jas w2023
YA/VO£Y /Y0 YA/ AEV /- ()
FOIFALY/YY FE/\FEV/OV (0 5L8) 05
VPY/YOE - /AN VPEIVOE - JAY (Sie)a
VY. FEVAY YO £V Y (dmnd) O (2o

Salelg s e Glo) yudde gl g S (S0 Il b iyl Julad gl ¥ gua

Sl a3l olsine wa Bl F el e
A A \ \/A- ol
ofen N \ e oo Sroley  Sabdy ol
ofeeY - IAY \ o[+ ¥0 a5

9/8
9/6
9/4
9/2

9
8/8
8/6
8/4
8/2

Morning Evening

M Expremental ™ Control

Alide sla (loy yu Lae 9,8 (Sailel g du (s y (gley 1) IS

CRP i gl ys 5 S0 5 S jlail by iyl Jalad i B gaa

S5 a3l Eolssine o Df F ol e
-INY feeF \ AN obes
AL -/ \ Y/V- sy S le) CRP
-IN¥ -/-0 \ IV a5 8

VYO (VA 59 e oLtV FoF L 5 slna oY eslat ¥ s50 il Glie,) dlas



2

OLKas 5 basd, i Lab

1/5
1

W
0

Base

B Expremental

Morning Evening

m Control

ilide slagle) ,oLa 09,8 CRP &l s oY JSib

s (g3 &8 yaRde g S 6 paSe JIal b il ) g Jalad s #J gua

Sl a5l Gl pla Df

CABELF I
A <Y \ Y/XV obes
o[ - IVY \ NANTS ss Sk G oo

RY N \ FINY 858
100
80
60
40
20
0

Morning Evening
M Expremental ™ Control

AliAe sla gle) o la 09 48 dis (3 9955, TS

L olas sstind 58l ;s 3823 5

e Gt Ol o (LS 5 alyaa s S Js-dae
o) SMae o,u8 s CRP bl Kl Suslel
3 o g et g s Gle) g0 o ISES
99 o8 Sl Hlas 38at ol 8 S 5158 dnlis
29 (Plde mpud 5 (Saibely & Gan; gl sl

o=l Lad gl o S o dinlie o o2l 0,

(VA 09 2 ool V¥ ¥ 55 5 alaya LY aslad Y o, 00 -Gl Glae,l dlas

g OBLS 5 ohu g S g aglas )

a1 (YY) s s soliieal 5 o Slae )
3580 slagle) Jolite 531 5 Gusal aalllas (1l 5
= OSLS 5 olaa s S Jsdae L plas (g pdin
9 ORP oslgall 553805 ¢ (Suiibely 4 Gaaa; Ols)

Y J‘S.JJJJJULAJ GJMCJJJE

\Vv#



Solaly @ gar, Glod s (B 5 whhwag S Jslae b Glas sedias 5 5, slapley JolEe 3

0,0 o LlSas 5 Kb L gladil YA

S0 BJF Jotae Ly L an (g5 biewd 4 S
sconcentric  peak power ci ) g8 &l yu s o S
3 (slad s sad Ho |, eccentric peak power jpiasas
lile g odalas e ylie ()T Jlis 4 5 plle
530 GLLSan 5 (g 50 (YV)aas (gols sne il )
Ol o= @l s S Jstdae L (las (g gdiinnds
095 4l sk IS5 o) (Sailely € G,
20 (oS SaaT 4 Sy e 5o ) oSl 58 518
Oty Ol 53 solane il 5 oLl (Saels
Sead sls 3adas 5. (V)wu S JiIS Salely
30l ae 59 0 s L (ol pendd 53 59 O]
G383 5o Lol cads soldinn) ol juss o3 S Jslae ) L3s
Jo—tas 3 (iS5 5 Gug s Gl 3 s
aale i 3aba g soldl ) AL S g slya a8 S
B-AV s (Sl 9 (Pl dda so Husa sty
ol B (LP)ULS o 58 L denylin 5o J sul el
Slae g 50 GBS Gilly e Gl by faily oo
OB 55 59 e (YA)o b oo i 58 (S5
da 0 F Jsdae L las g sdind o)Ken 5 8153
231 (Saabels 4 G, lo) il 55 ol g S
98- (A)aas (il 58 (s ols fae s 3alaS slads sa
s sulaiul 60 S 1y 3al uye slads sad ) 3a8aS ol
Sl Jo¥o 5 (S w165 e f s 9o Gl S 09
OoLSan 5 Y50 Gha s Lo (bl 3aiad slaiils
O-e) sl l el 5 (LS 5 Sl s S Jslae

Ol A 8 s (s l8 e s b 1, Y0-Yo  IRT-L

VY

Sl yae 5 e (L) Gas s il ol e
9 Sl pa ;e Ha ol e
G gagiae slaghagss ads saalie Siaec 508
Jotae 5o Loy plts gttt 530S s 5
Saboly o Garu; plo s (pB8LS 5 wlma g S
slaais; 580 s 0 € 0T ad ol @il
a5l 5y S 50 p s g0 Ol s Dol
OLlSes 5 ca S ala 38 L ppn ol
P ssla Joae L plas (g s—diand by 2,158
S (LS a o yu Y+ Sla s g S as s
058505 99 58 58 L ey 9 Shae Ho (ol Se
S0l ad Hu sl asa s L wasSSalasloye
L ()i oLl (gl pine Ghul3a) canail g5 ol g8
i nliial 5, Shae 5o 4a SG Silys ol
a0 Som s ol 4 Ylakal g nly
oSO u s ailiye 5 (K slaa sl
5Liie (slanauslSa aluy 0 o (TY)al Sdae
5 O2os=9l lasas ,K)CAF 5 (aab slasas ,K)CHO
OoLSan 5 Galas (YF YV )0 g g0 sty (ylag (il
PI¥ Jodae Lo las (s odiond adals (3135 50
Blase S0 o Bl gy e ieSa sille (gao o
Oy Ol 5 9 sSlae 5o (g5l Pne HuiS ol
Oniapn (V0)a S5 ulal wpe GRS, (Sailely 4
9 58S Gl 5o mala gladiil L sna
lasa 538 Jodae L plas (g sdiunds 50 ()))Saa
5 ool pob 5 GESIy Gle) Hu ol Sre HuS

(VF)asSS alaal (35 5 e slads pad (sl 0

(VA o9 2 sole@)VFF 58 5 alipa oY aslad Ye o008 ol Gyl das


https://pubmed.ncbi.nlm.nih.gov/?term=Beelen+M&cauthor_id=19827464

e fnly 5o ol ne Hdd sl gD 0 S L
ollad aale S s 4 5 sl Slase (ool
SoLSan 5 saane (TV)asS slasl (gls yuls e 5o
saaliia ORP 5 ala (o355 callad 8B s 5o
aallad Hlaas 4888 # CRP g0 5w yuolde «S s S
olalpdliallad 5 8 s e sl (8555
IL-6 4S ol aa 55 b adly Hu(W)adls g5l e
4 ll-6 (50 5 (YY)l CRP i i (50K S yna
OF Jlis 4 5 dpale (535K HlAS ralS ele
el ende 4y Onapd (YY)mRNA s 213
se ol cn i aSula (3, b Sae
aallad 51 Gy b (V)b e Glalidl ot oo
(V¥)ambs oo Sl 8l 5alm Ve 50 CRPawla o555
el alagl y ala oo cullad Jlis ¢ sgdle o
G rse sl Olad S ol o aly Se
Ol oo sl il oo Saatins msly o) j0n
b ca 55l 5l g0l slaas add 65 Jalt 50 ey
(Y0)ails oo CRP wiils ula dls jo sla iy 5 )
SIL6 praly (s 8 59 OISR 5 (i e (i aa
aa e L3 sl 535 olib s CRP  TNF-a
ol a0 Lo Ses Adite slagle) o (Sasbels
TNF-a 5 CRP 5 IL-6 4S aduls olis ohlailaslen
ook s a5 slacel 4 o callad 5l e
DICRP 5 IL6 fuly 9 8L Giuly 3 (g5l 2
O fealy Lol il 35185 505 5l a) e slagle)
Ole) sa cllad L juae ey Ha cullas 51 aasTNF-

Ol Bdal Hu(F)amdls ol e S mais

(VA 09 e ool V¥ ¥ 55 5 alosa 1Y splad Y- s, 00 -Gl Glase,l dlas

OL8as 5 Gband,a Lub

L olan godinnd 0B Ve oS Wi S )l sie (u88a,
olas sla, gy Sooad o wwlie lo) Jslase
s aigoa dla ol b (T)asb e o b alasl
Ol (g s—diends Jae 4B Vs ce 4 50 GadaS 0
Salely 4o Gar; ole el o aladl Jolaa L
O Bl ol A S b Guy @O Giaas
oo LIS 5 alans 4 (pliens ca s o0 LI
Lo ia o5y 4o Sl J oo L (las (g s—diiend
Sosae B b w0 D 4 ll e i
OSE558 OB (50 o2 sad alasl slagua 55y Gass
slagiassy aladl 4 5l Sig B € Gae) o
b GRS S e S ol sus s Ade
29 Eolane il S ke 3 dad S
Jodae 514 saT 0 ;S CRP olgill 55581 ol
s0alikio 5 5 5058 sulitien] HEIS 5 Hlas (5 sediond
Gl me sk suace (le) 5o Olhae ol 4S w
=00 @l a s G el Sl aas s Gl Bl pAaS
bt 5aale i emo 48 canad a0l Lt Lt 53y
slacallad 5 (b bl Glhae s GBS YL
5 LS nlas 58l el S5 was
s a3als yy eSS oLl slanaie 5 oloaa s S
o5 @l B s poB ) ponla ol
LS (YL 5 s 5o B pime diuls BIS Huala
p RS S8 il a,Shed 55 550 L S G)
OLSS CRP 3 (sl sine sl el 535 (G 08
oo (Ve )a—ab il sl sl glls Jlad yue

¥/0 599 Lo aislS 50 ploLlSen g gulale (a3

\VA



Solaly @ gar, Glod s (B 5 whhwag S Jslae b Glas sedias 5 5, slapley JolEe 3

Slotebaw ol 59 58 Ha (K55 508 9 5 Shee
ok laas (Lds col Hlassa s (555 s
ol 38a3 S ad s Ll jidy S ohlas
2 o808 pae pi s e 555 slagle) S ol ol
i 5 Gl 3L CRP o (L) e
G ol yuae Gle 5o o) Slsre 5 b Ghals
Oy sLagna 55y Gab o s—di oo e slagle
4S o0 BusnSIIDL (nalS &els aliie 3,5 ol ye3
auile Slgill ol yea glasyS sl Siulnd) bY¥s 5 (S
Al 55 60 WSS Had LS 3 alas 5 S TNF-a 5 IL-6

(YA)3 9 oo «tilua CRP

SoSdails
ala olas yala 3.8a3 (slad sl gane yu
Ol al oo GiLS ol a5 S J slae 4 gdilas
Oy Ol Gl 581 5o (sols Fme 5l s
ol LI a5, OL) (Soad uySlee 5 (Susbely
Jlss ) - a5 oleall S0 nly Lol cans
o) 5o ks ol €S ol (1Al Jles suilaly fpped
U LS50l LS (S Gronil o ity sume
aile ol ageSe a5t oylan 3l solii .l
Ol o8 Ly Lol il s S w1 alyma g <
Sy LB 59 OLB) (o0 = e s—ed 4o e
aSlac 3 g cga @5l ol Y ealainl ail
2 pasad o olgll din glagwly 5 oo
il o S (la s die 5 wad glacllas

2 ola 3823 508 S ola o )l wsa sl

Yva

03 LS a SIS 5 ua S he 08 ume l)lSen
inlaSI HLad sailis (ahss cndlad ads S
5L L slyan 1y 5lw susloly cnillad 5 Jasla
S5 i 5 80 5l Hlgo (il () saulannS)
Jloss Slire 59 (i aaSI BT slan 5T e las
suliicul 31 ey CRP Slgill - slans 513 (V5 YV)ul
s 2 daSe ol S s 4 w15 e IS )
siae oy 5 JLo,al 8 saa . u 5e LS sun
sLassessa pad il e el e Su il 55 S
Sl s Beals LES aiaan (YF)o sl oo (oo siesl
Ot a3l Al e gt w3l g5 e (LS 4 S
chal S e el aud ju 0K Jlad | Ha sy
(TV)as ol o 5355
L b ye slagha sl oS ol 55 o ¢ sama s
= OIS 5 s S g olas Jslae 581
09 J=8 sla s saae 5 su s wgaas ol by
O 2Ll s o LadeSe ol (Shsa B a5
aa Lacpl e a0 o0 Sl siilopu g wad Sl ya3 Jlos
3t o Jlasads il e milite LT ol
9 obaaasn S Jodae Ly plas g odiinds yala
PP PV KU Y PO I JORUA I 0 E
23S sl mme b o e sed 4 ol Al
S me LIS 3 ok S ala 515
9oSlec 5o cga ) Slae saulie Hu (LS JaSe
3iad (ol LA ias o pmim 5 s leln L
031 doae ol Hlaulii il o e gl S5 0 3165 e

S oo Gl oo Slhaa s S Jsdae Ly S5

(VA o9 2 sole@)VFF 58 5 alipa oY aslad Ye o008 ol Gyl das



b culea
OBy 5 das g 4 sedla 383 e ol

ol sad e dllis

SV lladts
el IS oLl 5 asd S s adlie ol

.ail oo IR.SSRLREC.1403.006 30 —al o<

OB v &S Lo
G 09 Oy S 5o 4 B 5 ales

) Gl G e ol i

(VA 09 e ool V¥ ¥ 55 5 alosa 1Y splad Y- s, 00 -Gl Glase,l dlas

OL8as 5 Gband,a Lub

920LS prand Ciga g 4l 5t 05 OLISES
09 S5 g0 o 85 (s Fpa s slacuraa 4 ladil
QoSS o (B slass S s T sla ey
> (Blite S slasa game (lase JUe ol sie
3 oKo0 (S Ol 4 Gt aa a i aladl
oS pae o (155 (o mala Galas slacya yuas
oo o bald 5 calyiwl 5 Ola 380
3 e s—adn Gl 5o 4SS ,ldl La So el
© a5y (ST olidad 5000 S e algidy
9ol Hlie 380 UK L Lel sl aalllse

a8 aladl Gls - o ss dalpd YIS

S g e
29 PSS Sl alllae ol B
sl S0 50T calllas ol (sL_asuls L;J\,TC_:..A
4 pame 5 ad3,S oSl Gl cul o 4S LKA )
o 5 Si3 il s ¥l sl

JJ.-.DGA

@LuuaJL:.“t
0 St S a5l e adlel GRS 58
AJA.JQG"Q—.JLP}—‘A&JJHB‘UA)L’S

Laplas

\A-



Solaly @ gar, Glod s (B 5 whhwag S Jslae b Glas sedias 5 5, slapley JolEe 3

REFRENCES

1.Vetter RE, Symonds ML. Correlations between injury, training intensity, and physical and mental
exhaustion among college athletes. The Journal of Strength & Conditioning Research 2010; 24(3):
587-96.

2.Entezari M, Abdoli B, Shamsipoor Dehkordi P. Determine the Timing of the circadian rhythm in
physical training and motor imagery on learning tennis on table forehand in individuals with
different circadian. Motor Behavior. 2018;10(33):51-70.

3.Gerstner JR, Yin JC. Circadian rhythms and memory formation. Nature Reviews Neuroscience
2010; 11(8): 577-88.

4.Winget CM, DeRoshia CW, Holley DC. Circadian rhythms and athletic performance. Medicine
and science in sports and exercise 1985; 17(5): 498-516.

5.Faramarzi M, Bazgir B, Rahimi M, Shirvani H. Effects of circadian rhythm on physical and
physiological performance of military forces-narrative review. Journal of Military Medicine 2020; 22:
52-62.

6.Sirshin SR A, Sirshin A. The response of some indicators of the immune system to periodic
jumping rope until the point of exhaustion at different times of the day in girls of the fourth grade of
elementary school. Sports Science Quarterly 2018; 9(28): 63-72.

7.Thomas DT, Erdman KA, Burke LM. Nutrition and athletic performance. Med Sci Sports Exerc
2016; 48(3): 543-68.

8.Fraga C, Velasques B, Koch AJ, Machado M, Paulucio D, Ribeiro P, et al. Carbohydrate mouth
rinse enhances time to exhaustion during treadmill exercise. Clinical Physiology and Functional
Imaging 2017; 37(1): 17-22.

9.Sharma A, Sandhu J. Effects of caffeine ingestion on strength and endurance performance of
normal young adults. Doping 2011; 2(7): 2.

10.Barcelos RP, Lima FD, Carvalho NR, Bresciani G, Royes LF. Caffeine effects on systemic
metabolism, oxidative-inflammatory pathways, and exercise performance. Nutrition Research 2020;
80: 1-17.

11.Rasoulpour J, Gharani H, Zinvand Lourestani A, Taeid V, Zoalfaghari M, Espandar N, et al.
Comparing of the effect of long-term caffeine consumption combined with aerobic exercise on
serum interleukin-6 level and body composition in obese men. Jundishapur Scientific Medical
Journal 2022; 21(1): 54-67.

12.Mirdar S, Alavi Y, Maleki F. The effect of caffeine consumption and an increasing exercise
session on oxidative stress and enzymatic antioxidants in active men. Sports Physiology 2013;
5(20): 39-52.

13.Meeusen R, Decroix L. Nutritional supplements and the brain. International Journal of Sport
Nutrition and Exercise Metabolism 2018; 28(2): 200-11.

14.Darvishi A, Mirnasouri R, Rahmati M, Amiri E. The effect of carbohydrate mouth rinse on time to
exhaustion and muscle electromyographic activity of female athletes during a sub-maximal cycling
task. Journal of Applied Exercise Physiology 2021; 17(33): 173-89.

15.Saghebjoo M, Dadi Khaliran Z, Afzalpour ME, Hedayati M, Yaghoubi A. Comparison of some
prognostic markers of cardiovascular diseases. to morning and evening Bruce treadmill test in
women. Journal of Birjand University of Medical Sciences 2013; 20(3): 252-61.

16.Forati H, Hojjati Z, Rahmani-Nia F. The effect of caffeine consumption on muscular strength and
endurance in amateur male soccer players. Journal of Practical Studies of Biosciences in Sport
2014; 2(4): 68-77.

17.Mohammadi Hamidreza TF, Khoshnam MS, Rafati Far M, Sabbagh M. The effect of acute
sports activity on serum levels of IL-6 and CRP in healthy non-athletes. Journal of Pars University
of Medical Sciences 2011; 9(2):27-33.

18.Bruce RA, Pearson R, Lovejoy FW, Paul N, Brothers GB. Variability of respiratory and
circulatory performance during standardized exercise. The Journal of Clinical Investigation 1949;
28(6): 1431-8.

19.Haghighi AH, Hosseini Kakhek A. The effect of caffeine supplementation on anaerobic capacity,
time to exhaustion and sports performance in martial arts girls. Sports Physiology and Physical
Activity Journal 2019; 4(2): 607-16.

20.Karayigit R, Ali A, Rezaei S, Ersoz G, Lago-Rodriguez A, Dominguez R, et al. Effects of
carbohydrate and caffeine mouth rinsing on strength, muscular endurance and cognitive
performance. Journal of the International Society of Sports Nutrition 2021; 18: 1-10.

YA (VP4 s 59 s SoLad)VFe¥ 55 5 olina oY spladi Yo o0 il liay) das



OL8as 5 Gband,a Lub

21 Karayigit R, Ali A, Rezaei S, Ersoz G, Lago-Rodriguez A, Dominguez R, et al. Effects of
carbohydrate and caffeine mouth rinsing on strength, muscular endurance and cognitive
performance. Journal of the International Society of Sports Nutrition 2021; 18(1): 63.
22.Pomportes L, Brisswalter J. Carbohydrate mouth rinse effects on physical and cognitive
performance: Benefits and limitations in sports. Science & Sports 2020; 35(4): 200-6.

23.Ehlert AM, Twiddy HM, Wilson PB. The effects of caffeine mouth rinsing on exercise
performance: A systematic review. International Journal of Sport Nutritionand Exercise Metabolism
2020; 30(5): 362-73.

24.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.

25.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.

26.Konishi K, Kimura T, Yuhaku A, Kurihara T, Fujimoto M, Hamaoka T, et al. Mouth rinsing with a
carbohydrate solution attenuates exercise-induced decline in executive function. Journal of the
International Society of Sports Nutrition 2017; 14: 1-8.

27.Yang TJ, Shiu YJ, Chen CH, Yu SY, Hsu YY, Chiu CH. Carbohydrate mouth rinses before
exercise improve performance of romanian deadlift exercise: A Randomized Crossover Study.
Nutrients 2024; 16(8): 1248.

28.Harada M, Kubo H, Nose A, Nishitani H, Matsuda T. Measurement of variation in the human
cerebral GABA level by in vivo MEGA-editing proton MR spectroscopy using a clinical 3 T
instrument and its dependence on brain region and the female menstrual cycle. Human Brain
Mapping 2011; 32(5): 828-33.

29.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.
30.Jajarmi H, Yaghoubi A. Effect of different doses of caffeine on response of inflammatory factors
after exhaustive exercises in overweight women. 2019.

31.Machado M, Koch AJ, Willardson JM, dos Santos FC, Curty VM, Pereira LN. Caffeine does not
augment markers of muscle damage or leukocytosis following resistance exercise. International
Journal of Sports Physiology and Performance 2010; 5(1): 18-26.

32.Ruiz JR, Ortega FB, Meusel D, Sjostrom M. Traditional and novel cardiovascular risk factors in
school-aged children: A call for the further development of public health strategies with emphasis
on fitness. Journal of Public Health 2007; 15: 171-7.

33.Carrel AL, McVean JJ, Clark RR, Peterson SE, Eickhoff JC, Allen DB. School-based exercise
improves fithess, body composition, insulin sensitivity, and markers of inflammation in non-obese
children. Journal of Pediatric Endocrinology and Metabolism 2009; 22(5): 409-16.

34.Steensberg A, Febbraio MA, Osada T, Schjerling P, Van Hall G, Saltin B, et al. Interleukin-6
production in contracting human skeletal muscle is influenced by pre-exercise muscle glycogen
content. The Journal of physiology 2001; 537(2): 633-9.

35.Isasi CR, Deckelbaum RJ, Tracy RP, Starc TJ, Berglund L, Shea S. Physical fithess and C-
reactive protein level in children and young adults: the Columbia University BioMarkers Study.
Pediatrics 2003; 111(2): 332-8.

36.Fletcher DK, Bishop NC. Effect of a single and repeated dose of caffeine on antigen-stimulated
human natural killer cell CD69 expression after high-intensity intermittent exercise. European
Journal of Applied Physiology 2011; 111: 1329-39.

37.Fredholm BB, Haskd G, Cronstein B. Methylxanthines and inflammatory cells. Methylxanthines
2011: 200; 457-68.

38.Chaikate S, Harnroongroj T, Chantaranipapong Y, Puduang S, Mahaisiriyodom A,
Viroonudomphol D, et al. C-reactive protein, interleukin-6, and tumor necrosis factor-alpha levels in
overweight and healthy adults. Southeast Asian Journal of Tropical Medicine and Public Health
2006; 37(2): 374.

(VA 59 2 ooLa®)VF¥ 53 5 oA Y snlad ¥ g0 —gtih Glieyl dlae AY



Armaghane-danesh, Yasuj University of Original Article
Medical Sciences Journal(YUMSJ)

The Interaction Effect of Time of Day and
Mouth Rinsing with Carbohydrate and
Caffeine Solution on Time to Exhaustion,
Inflammatory Marker CRP, and Muscle
Strength in Female Athletes

Khorshidian N, Zar A", Sadeghipour HR

Department of Sport Science, Persian Gulf University, Boushehr, Iran.

Received Date: 19 Oct 2024  Accepted Date: 24 Feb 2025
Abstract
Background & aim: Carbohydrate and caffeine mouth rinses are commonly used to enhance
athletic performance. The present study aimed to examine the combined effect of time of day and
mouth rinsing with a carbohydrate and caffeine solution on time to exhaustion, levels of the
inflammatory marker C-reactive protein (CRP), and muscle strength in female athletes.
Methods: In the present experimental study conducted in 2022, twenty-four female athletes aged
20 to 40 years were selected as a research sample through convenience sampling and randomly
divided into two experimental groups (12 people) and control groups (12 people). Both groups
participated in the Bruce Exhaustion Test once at 8 am and once at 6 pm. In a single-blind design,
the experimental group gargled 25 cc of a 6% glucose + 1.2% caffeine solution, and the control
group gargled 25 cc of distilled water solution in the mouth for 10 seconds every 15 minutes 30
minutes before the start of the test and spit it out. The time to exhaustion, the inflammatory factor
CRP, and muscle strength were measured twice in the morning and evening. The collected data
were analyzed using SPSS software and repeated-measures analysis of variance statistical tests.
Results: In the two variables of time to exhaustion and muscle strength, no significant difference
was observed between the experimental group and the placebo group and in the morning and
evening (p>0.05). However, the effect of time on the CRP variable was significant (p=0.006), such
that the CRP level decreased in the morning after exercise compared to the baseline (breakfast)
time and was further decreased during the evening exercise. The interaction effect between time
and group was significant (p=0.03), such that the decrease in CRP in the experimental group at all
three times (baseline, morning, and evening) was significantly lower than that in the control group
at all three times, and the effect of group on the CRP variable was significant (p=0.05), and the
decrease in CRP in the experimental group was significantly lower than that in the control group
(p=0.01).
Conclusion: The findings suggested that a carbohydrate and caffeine mouth rinse could
significantly influence the inflammatory response, with a more pronounced effect observed in the
evening. This strategy may be beneficial for improving the health and performance of female
athletes.
Keywords: Circadian rhythm, Carbohydrate, Caffeine, Time to exhaustion, CRP, Muscle strength,
Female athletes
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