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The Effect of a Futsal Match on Mucosal Immunity in Female Futsal Players

Abstract

Purpose: Competitive sports are a stress factor to change the immune system. The aim of this study was to
evaluate the effect of a futsal match on the responses of mucosal immunity in female futsal players. Methods:
Nine futsal players from one teams of the premier league female futsal in Iran with a mean age of 25+ 2 years,
BMI 21.03 + 1.30 kg.m-2, VO2max 47.32 + 1.62 mlL.kg".min™ participated in this study. Unstimulated saliva
samples were collected before, after, 24 h and 48 h post- matchfor salivary IgA concentration (s-IgA), IgA
secretion rate (SIgA), S-IgA/Protein ratio, cortisone and alpha amylase measurement. In order to analyze the
data, analysis of variance (ANOVA) with repeated measures with Bonferroni as appropriate at (P<0.05) was
used. Results: Subsequent the match, saliva flow rate, s-IgA, SIgA and s-IgA / Pro ratio decreased (P<0.05)
and come back to rest level after 24 hours recovery. Cortisol, alpha amylase and total protein increased
significantly post match (P<0.05). Conclusion: An official futsal match may have adverse effects on female
mucosal immunity due to SIgA diminish and therefore susceptible to upper respiratory tract infection (URTTI),
although further investigations are needed.

Key words: Immunoglobolin A, Cortisol, Salivary Total protein, Alpha Amylase, Futsal

SAYOITIYANY il o (gl s i o oinn 95

=5 ”Lc 9 SN Sy 0SSl ¢y olKiils Oote YA Slel 5 50 ™ Ol?.ql;.)\ﬂ ol
sarraf@tabrizu.ac.ir s pS oy



s 5 Glo (55l 9emg

g Lo ,95 Dol g slasd (yald 0dd Comenl ( B)b
Al 5o wmd e Rl gl ol yo Ty e
P ool glaslang) b gad 59, 4 ,l2b L1845
2 5 J93 S Ggesep (Yo abils L >
Cllab ( Glnn L2 ame Ddb ) 1y e il Lyl
J95355-5 b s I3 (o 5 Sighe 5 el (23559
S Ol 4 45 Sl )0 (Sl 50598 25 iee
Tr 65elS 5P 0ad (5,88 ol adg il (igey9m
SBT3 S a8 LT 5l s (Sdabls BT Goes g 598 oo
9 Sl (ol ol 52 (655095 o Sl U935 ,555 190592
9 2l (oo golam (S Sdlad Sl G g plSa 50
gobw Grals o b oo (Bl 9090 00l Sl
J95 595 gob lidl 4]y (Bl AldenslS igen
OYNY) HLlar g (=Bu ol (Y AY) cips oo S
Sl JLsish (3l st Sl ped 45 00,5 (3158
ol s (bl () (a3Lo (e a)s-IgA als
Y005 oo (Sl JojdseS ol
S S0l &5 (6500 (el pE LA 059 4l
Ol 5l 55elS 358 (Sl olfiws clad 5 oy b
=5 Plaella] ecbile o ol s D g—o oolail
aS Gl iS5l oaime lid 9290 Sladod (VO) !
Siali8l gan slac s 5l aw mpl ol el 5 lake
el edled jiol;slas w8 slpiin ylibixe b oo
St 1) 3l bl S el 5 See (3559 50
Sl omd w3l Gl 0 e (i (V)
5 (&S Moz 003y l03L laie 4y Db giesl (gl Lol il
e 00 SLOVIAS (oo Joe Jlad 0 )i 10 (5551 0,
Gl Obr 4 Ol es (b (gl Candg oS Goens
o Aoyl gl i g (Bl plS (g clale
o (Slp pls (g 05 o)Ll (Bl o g
2wl Jelss il 5 LaosslS sigasl o il 1 (slasgazne
JoS—ii 1) LoDl slaiig n weyo ¥ e &5 (0L S
S 5 L, saalllae (VF)agis oo 4245 (oS ca
ey G rge (ya a8 Sl (T S5k (V2 1VF)

oo 4 Jl;_p Gl B,k 1 dF)og-d oo Bly pb

doddo

ok 9 ) Shos 3500 g phiie (S culled ol
AU ogmas 15 Ll s b oo Sjols 52 (slaolins
ool el a8 g0 3G ol o cey) oKiws 5 S collad
s LS 35ty crge hawgie mad b Soy cudled
= S e 3B 0 Gy sl el 5 055 o il
OB 9 olaye «OhIKD5 59 (D)l (el ol
9 0h (oS leoygs (b aS Sl ol ponde
am Sl 5o Ol3558 51 gl o5 Sl s
(Sl ks 5o Cisie Logas i igie sla (s la
VAAY Jlw 5o, sl sl (F) Wi fasis (URTI)
A5 oz 2y olime (il Gy Dl e i
colale a S ol s aallhe ol bl o3 5
el Gl (Sl o T 1gA) Ay lS yise
Sl dslas 5| g 0392 (285 LIS )9 51 5 b
055U by o 51N it 12l Gl 69,58 e
i sla b elgl 5 (ogas o ilize Sl
odd pladil Dbbre  giasl oiws Susjlyo g ol uly 5
5 adlee oK sl 5,155 5 Slaslie (FBE VA
g 3l S Slallae jo b (oo 5 ()05
5 S se (M)oil oo Slislurs 3l oy kS (b Zigie
59,V 5o Jlgd ablas cda (b )5 (V1Y) (]S
Slislne 45 2535 oswlie Jligh 45 (LSy3k 59, »
OHBS559 5o HURTT ag el )limo lgd o0 o2 50 (a2
6ol sla Cogie slmy| Lol clle (Faws Liuldl ols>
(V) ol ools s s-IgA zals & LI | SBgs ks
oealS cely e84 ol ssalin Olllas Sy o
Slalllas bl 5 oS ceul J o ol (A)osd oo S-IgA
Sl oyl S& lae 42Ul 09 o Ll S0
oS gigeal () )09 yomie (Slis-IgA A3
Olg=e s (oldl Gl 55 35250 53k (T 3 e
08255 1y 6rle Jolse plp )0 oy (SHadloe s (]
s 9o 9 WS (o0 Jos (GBS (g lme g Sl
ol ol ) Loy (S iz o St (Soir



Jlish 05 bl (ble sl » Jlusigh Al S5 36

Js 8 il S ,b a5 conl o] 5 Liwgiy ol kil

95 P Oesn «J95ey95 AdsslS sigel slagwl 5,
aled (oo Seglluish (5 (Bl ellal]

CR9F 9

Sy, sladipes

L o295 S 25 ded g9 5l 0l iy
ol B (el anslr bl 5,80 slags o3l
WA Jlw o=l plgils 50 S Jlwi b slapss |,
s (OS3le VL) b 51 (S Wil 5l a8 iols JSCas
5 Uiy la Soge;la s oLl aiedan &y o
S s asle Jlo ¥ PBlas (JLe YA LA oo sassls
widg Jluigd Slaluw o

9 S By dolicdinwy g sl 2ol eSS 5l amy
oo apogi b ogesl b W) S 5 (2255
b 518 5 Sliles wosgd ( lid JaSo gl G pao 4S5
e 5l alolidl g ailws 5l 8 Celw wx
L (9 8 oS gy T sl oS o3l 5o
aw)a bl o gwe uz Cwlbus (BMI) Soy ooss
Fr—ae Oi—aST s (o 0ol G5—3 g5l
5 s azin SO Coly BLE Gygey]) (VO2max)ar i
o Lle boga;l () o)l Jgum)as ploil dislue (sl >
5 Ogdoailed joa b Jludsd com; alilus G
A0,S S b aaBo T e 4y (aly Ll sy (ol jgls
WD el ;0 g o 9,0 o 1)V0' Celes dislue
B8l Ll G e e 35 b il
S 6 yeS o3l oy e 3l eoliasl Uy disl s
Aol - 80 el aislne 51 L3 L3l3 cloaiged
ailnoonzels ¥A 2ol YE (V5 0') ailos 3l oy
-0 iigby gl 5 Sl A > YY-TY gls o
L oles ot 5l am lo Soge;lsl .o 5 )5laex0)
el g A cdl o el pul aids Ve g hade Ol
O loygsdB o 5l ladiges addo O Sow 4y S50
A g B 50 Leogejl (3 0 x5 ez (s e

s ellad Lt |y Bl ol 55 el (Y7
OA)Gs,S 555

09 sy S (b Ul JLssd ) Jlussd
! OUSGL 45098 o0 Dgmme b Dol b oglite (oo
OD)as5ls g0 coldy 4 [ S0SH Lagdo Fe o 4y ally)
Bl el oK (55, o JLadsd 3L gl 5o
omon] s 4l aallae g5 0 ), en 5 1 00
2O e 1B (3590 1) Jludgd s (LS L (bl
b5 e szl o JLusgh abbs 53 (b (V1) JLo
LS s Sk 5 ST2A) (313 A pelysiS izl
S)bome slataisie 4 dattane iy GUSGL cpl g 438
Sy 2 Slasdlas L (Yo VY) Jlo jo 5 (Aol oo omtis
2 o5 b Gl L aS s S oaaline Jlusd (LSS 5L
4o [, URTI o e Glie ol oo <8 5l Gy Juad
g (G 00y Jllae 2l yioran (Y )ale p JSlos
O ye 4 Jlused abluse S wls lis (YY) o) Ken
(V335 oo (Bl Jg5e5 595 bl (ialpdl crgo

3 S bltee sl oSy amal a5 G.lgcﬂ 3
40l 90 4z g 6l 0 zrhae Jleixl sla S g5l
Ol Dl g (VAV)al oo (oS (5 lme slaigie
Sl yed zol )3 Oh))5 098 o ge Laigas
FaD 3)lee y0 gosls ralS 1) ogs i sladasli
5 =S5 0,lg—ed allice sl ailes akad 1) Sl yos
@l il Lel playe 9 (1B, QLSSL slaasass
0529 4o (el 9 (Fgay98 Dl dine; 50 Slidod
5 Oolite L oty Zellsd | g bl eyl oS
G0 gl Jdo ay sladls pl(Ye - V)cw! (a8les
Lo Sy gl (Dims (DD Sy laasl
3525 & (Glowr (Folol gl 5 iz o M o505
sl el (S esh)yg oAt £55 el ookel
loaiejiailns 5 Sl pod g5 amy oy (molais]
695 18 (059 SisdPaml Syse )0 1) e uiod
3 Jlaish s a8 Lol 1 ol ool J13 o Kimgs,
andllas 13 oVl oas b sls o5,9 sloans, alos
7 Jasish allas S NS 3b slapansiSe (s,

o=l 5ol oo cilenl () LSS5l ble gl ows



s 5 Glo (55l 9emg

498 <L Binding Site (¢ peslas cuS L (5 ool
et slacS L (s teg i lerdon (LS
Sl oS L ¥l ggeil oyl 28,0 el
9 LG ol oS <>l Monobind  (Elisa) —3l3,
S b el pgate SIS L 57 bt
A5l ol mt 5 Gl o oslial (53T o)y
Sy @l Gl Ol olgA Gl cdile o yalol>

Sl

d)u Jelos

by gl ygaslil Loosls o9 (ornb (o2 (6l
ot 9031 51 s sload b Llow 5 325 (sl
S9r oinS ey 0905] 9 5550 6ol b il s
O bl e e 100 b e e L
Oyt e 0 5l (Sly J9525 )95 IgAC s
S o oolind ainly (29T (yge3l 51 0339 Dl 5
b Lol SPSS 6 5l eolizsl L oLl lilac

So sbacudlussd sl Ha8 8 65y p &S pol> Gedos )
92 5l =B o S el plnl led > slagesd Sl o
Ol (Seisdsnsed 5 (Soyns il Dlasin dilus
20,5 e odmlin ) ojlad Jyao 0 aSas S o)
30 0l (g S ol o arls Sl O g AT oo
SreSoill al>se 55 40 a5 a Gogail (59 s al> e F

D2 o oyl Iy 09 0ds

Gk 5l oSl o ol Bras (i 0o oo diilss
‘é_.aLa.'Ja'-\ Gty 5loa s B8y an > & =S o3lal
A oo Calilooly g (g S ol

SR g (S kegs il sl Sy ) Jea
=) Cedlisgd L

5Slee 0 lasliw] Gl ol s yxo

YOV VY /5 L)
OF/D-+ TV (S5 039
VFIAAEYAR (ie)ad

YA[YEVY BMI)yy 0355 ol

(e o lpSskS)

YY/NOES/ ) R ) ST e 0

fYINYEN/PY Bl Bpas eS|

(oo sl oS 5lST 3o (L)

2Ealejl sla g,
SLapsIl 1o (sl 5l aw alolddly Bl slaaises
5= dlim ol Ol Sl Gl 5 (s O
any (Sl Dheallall g (815 ol 0550 Jo503,55 dgA
Saslamazil o s 8 B9yl (159wl Jaie oltyles]
e L sols L lim 0l Oliee anlee sl Gl
Glp daBo Ve S0k 4y e g 0 (5,5 05l08l o5+ /)
Ve )0m il J2lo Gl laaisd 5 oS (g5lulax
A gmbes 4250 =V glos jo9 8,5 1,8(akB 90
5 J935,55 dellall s-IgA (6, So5lail glp o gl

2ialojl (sla by, 5l i (Bl o g

Sl an el FA 5 Y alolidh L slele; o condlussh LS5 s-IZA/PTO 5 SIgAS-IZA (o)l > Bl sl sasles (ALY Jgas

M=) ailus
s-IgA/Pro(mg.g™) SIgA(mg.min™) s-IgA(gl™) (mg.min™") sl b,
J=e
VE/VEEY/YY <J0fE /-9 YO £ -/-Q SIVY £ /Y awlus |3
VYARESATAR &= IYFE [ F IFYE [ F s N AERVARE Al S

UV Y SYNE /o F % NIGEY CPYE e q w aislone dm ceslos YF
Ve JAYE - /aY SYAE <[V - 100 ¥ NIZEEA ailowe o el FA

Cl 00U ul.aJ)LaM g.él):;dl:t u,fgL.o Q)}.aab.ﬁéu.a

el o pire a5l B 4 s (0<+/+ D) hans ;o Lo, ko glass

C»...Jl)

15 sine adilacs dry 4y S (P<+/+ O)hans o b koo gl



Jlish 05 bl (ble sl » Jlusigh Al S5 36

5 Alls 3l oy Sl A 5 YF alolidly ¢ L3 sladle 5o Coadlidsd (USG5l J552355 eoli gy « Dol W 152 sl a3l 0¥ Jour

(=) ailos 3l om g 3 b Soge3l (339

) ) ) L ol
(kg) &9 o s (kg) &9 o s Mg di)Js5s,sS | @AMl sy UL LI
e
OF/¥Y £EYNY OF/¥Y £EYNY SIYYE /- Y IARE=RIAPN Vof/e £V VDA A.mL....aJ,J
INFAA =R VAN INFAA =R VAN JEYE /N e % O/AfE <Y % INATERES A ATA R diluo dx
dw Sl YF
777777777777 JEek 5 & BV - /YO VEF/SSEVEIVD #
alsle
dw Seelw FA
777777777777 VS Y & BIYOE - /YO YIVAAEFY/AQ &
alsle

ol 00 ub)b.uo \.él):;dl:t u,fgL.o Oyguo & )J.)Lo.n

el o pire a5l B @ s (p<+ /- D) hans ;o Lo, Sle glass

(P> o[ B)ais s gxe dslus 5l 8 4 s ddilae
ol 5o P=21FA)ag s sae ddslus 5l o 4 cos Ll

O 6yl e alayly 6 S o5kl ol e 3l S 40 ¢y
(P>« /+ B)ais ooslice Jgiui 85 ¢ S-IGAD s

G5 A 9 Sy
3 el p Jldsh dilae S5l g Sl &
Sled Emndladigd (1) 50 (blre (Jal (sla s
3 as SIgA 4 5-IgA e oS ols lid A ) g3slS g5 g00)
YA 0925 L g asdly alS (5)lo one 3l 4y ailone
b ails 51 B8 s @ O Oliee 15580, sl
(YN San g 109, T oY NVl o g 15,9
5V DKot 5 (oY VD)o 5 sl
ol (VY AXY F Q)Y Y) o LSen 5 S5 ,90
el ApdsmslS ggel cdlad Jobo )0 aS s sl
2 s 3 g0 2l |y ol e slaazil Al s
5 Sloas, (Y )l Sen 5 Sl )L Jlis
5 Lg, 5T V00, LSen 5 " madis 8 (¥ V1)l LS
Gl 1y e dlad 5o Gialidl (Vo) F) o)L L Sen

QYT B)ass,S
PN E VY B pan 0929 L @lim (b e
B ccils gyl (e HralS adlas 5l o ol )
%0 Lene Slyie 4 Wlgiige (Bl ol Oliee Ylaro!

Galllas ,0 05 dyme i O (e Liori (6l

o ime dilas dry 4y S (P4 O)hans o b Siloe gl

35550 § S o3l L (il ly Julos 903l s

P LS 3525 Sl (6 7S wiges Sliile; Jsbo
S-IgA/Pro coui S-IgASIgA Gl Lo o polae 4o
35—sedly oL gy 5 el T e J55e3 )55 ol e
ol et WS Gy ydien g3l @ls (P<+/+0)
Jga2)0 S pasdua ]y g loine bLE 9 (6 ,—Sasged
el ablas jlam lp 0l Ol (o g AV Lot
o el FA g YE L oS (P<+/-0) sl (g lo sixe
Sl 5o ol canls asll aalusl |8 4 cons adluss)]
3 o il o a ogasl (55 45 ol
Jaaz) P>/ B)olas ol jls e B adlue
J8 a0 Sl bl o s-IgA e (Vo les
GilS ol (P=2/+ +Y)l (5,0 mme ol ddiluce
FA g celo YT sl 5l as SIgA e jo s S
odnl e ablwe)l o8 4 Cond 55 alilne 5l o el
Snr Jo55 )95 el (AlVojlods Jouz) (P<e/-0) wo 5
P=+/-YF)al ioli8l dilas 5l 8 4 Cons adslue |
A Comd dile dmy Sl FA 5 VE 0 9,040 g
(P<e[eB)asly gls e (ralS adilie day 4l
Gl ailuce jlam cel YT g alolddl Bl ]
30 (P<e[o0) cils gyl (mme oly8l adluse |8 4
Sloce celw FA Bl DLellall polie ol s asl>



s 5 Glo (55l 9emg

PROTERN EUN | B OF JOW X VLR S
8 eSlis o 5l Gl (Bl sle b)) 5 b L]
2 (Niada et Hlad 4 Cud 65 Cueal B 0,5
OLLSes g (—ioile ol andls olB; 4y Joi )5S 2wl
5 S0 5w g(Y VD) LSan § wiig5 (Y- - V)
olo Soiedgiud JLid aS sy Lzi(Ye +A) o)) Ken
39 Sl emime Dl s sl any Hol8 (Bl yed 3 iU
Lulyd 4 azei L AN - Tl 00925 (LSo3L Jois )65
(G ol 5o 0ad oy <) o S (0LS,
o=l o ailas (b 50 b Sogasl Jo5d )55 Jlada iulidl
s Wil 05 e anllas

ol e s Jobo po (Bl pls ey SueS
35 el A abls 5l os aSidlay o e
J3 polie @ 2S5 6l 6)9lSe, CellVY oS (5 ok
NA99) ] LSen 5 illzlss L a5 g 315 dilece |
9 55=dsl g0 (Ve 7)Yl LS 4 ‘-é‘w)—*o Sl (Yo - ¥
Ui 55 303 o iy il o5 (Y0 ) S
X OF S0l Slyden clos,S il |, oy cedlad
(V) 2l LS g Slomb, 3T G ol b Jg (YO
(VY D)o o aan (FVE) L S g L,
e b adg) 50 =5 ) Jleil slapsilee
Wlae Sl g bl a4 Glgige (S lled CBlte
i Sl 335 ol 08 (3l a5y 2l
(Y9)o,5 o Lol Bl sud Silows

Sl e il ailuse 5l an (Sl DLl jlaie
5 ssedsl 63 (Y VE) LS 5 Lvg, golis b a5 sl
s e (1399) 5,LSan 5 Lilly o (1) o, LSan
SSan 5 S5 s Ly g (TF FF Y)Yl
Ol abluce 5l as Al Wogs 00,5 lgie a5 (Y- ))
9 kS e 9(M)3g— ablne J—3 5l 5
Ol et G99 ) OF Ol 45 @O VO) LS
e S U1 | P W SV L O I K PE VPRI
0 S Dl el (gom e Ll P H]]
Slrosi xS o 20 Sl e slias (85 Gl S ) et
GolS 5 (2l o5 & 5 5 (FV)(e3555 ollad 3k 1 L

OhlSen 5 idly 5 (Ve +7) LS 5 S0 (55l
039 )1 (e 1alS bolyen Gl oy pelS (V- - F)
Ll VY )09 ool ()35 gu aodled 5lham o
oot (359 RALS (139 Jlo(gine pae p (e sladlllas
plasl ;51 ) anss 3l @lim ooz b gme oL
3y oo JL3 Suilien (omar s (Suo ollad
Sy 03 (Slp oo an &5 Slel b SLEl )b
PLAIL 0sd (Bl 030y9 0 SRl cge (YO)2S o
JLisl Vet ( Slas oya> blre pj 4l jo Bope
Gl | (Glas oy b d ot gl A nslS gl
i OlsSse O Rl Jelys 5500 51 (TP
09k @S o) dustd Ol RIS gl
SalS a5 5 Lodly o 2alS el s
(TV)o,5 0 Lil g oo Gl by
oy Sl 30 oo (LS5l Jggpe8 cale
SBlo (gl (g il Bl ablase 5l BS 4 Cod JLus s
9 o9 Slidod slsa b Lo ml = o
5 o aeal (T Y) LLSan 5 15, T(Y - V)ad yails
Sleon 5 (T 1)L LSan 5 21 ¥ LS
GLaS s e 5l s oy udlad (TY Y XY AT s
sl ablae ol uSlae (YAl J955 505 805
WL sl g oo o p2l asdlllas slo gioges]
aSailos, S laie puized 090 00l S0 (S L)
SO d Sl dlass Job j0 5 J5 (S5
At 50 4 axdls JUyol - 5bgs — ga¥lson j9e
Oletd 0Ly (Ve gVORL oo a8l U555 ,65 3
G50 Jo¥o (o glacdlad 5l Js5 )5S clale
S35 0 slod ;i 5l wijlie o5 Canl 0sd 5kae 5
ool 9 SLSY oo (S ga PHOL k5 oy
i pag osalie b (Vo= D)L 5ad g 150 (F)) s,
Cals) po glad s glacndligs Jor,eS cdale jo
o LSSk «slad o pshaw ;0 45 wisged lgie ailiugo
HLa8 (b8 ) Gyl L canlis sl paly (nils Lo
G, HLad 4SSl S S b 25 1) (6l ire Sy,
HLid o, e a5 A (YY)og, SYL Jeos saslinl



Jlish 05 bl (ble sl » Jlusigh Al S5 36

(Y0,
Jlsed amlae S ol s ol §bs gl
Gl 9 S22 |y Gom (cemnd BT 1Sy 0l s
Agls S S g (6090 B 1y Bl eyl et
Ll oy jo | LSS5l cwl (Sae JLugd com,
L acdlas ams )18 g8 (cniis (5)lme Sigie (55lon
45 b et il 5l G 608 LA 68
Loyl 5 00 (oS (5 lme Cighe Lo Sl oy Sy
Ol azei banils 1) Cogae adgl pidle [0 pg SO
Sde g oo dpmogd Jludgd Al yghs 4 loasdly
b o] i sl 5 ol (sl SIS ey
Jo2t e lacsil Jsb 5o ool Jlad &5 LSyt
o Sl sl (6,40l Ll g bl S oo
8l ol Sl sl e Jy b 3 S
bl bz e ez il e IS 5 See
e oo 2l Bl Glomie (sl (6,500 Jlae Glgie

Py

‘5§|.>)..\§ 9 ’&M& y
Jlwisd o slasl g Giogin ol sloanly ool ;)
Aol ol sl adlie ol eyl 1) )58l JLoS

S| od.ib)f C‘).?LMAJ‘ J.M»)‘ ‘SAAJL&AAJ)U

. Upper respiratory tract infection (URTI)
. Salivary Immunoglobolin A(s-IgA)

. Mortatti

Rosa

. Moreira

. shuttle run

. Penailillo

. Guilhem

© NN WL AW~

&bw

1. Azarbayjani M, Nikbakht H, Rasaee M. J.. The
effect of continuous and intermittent training on
resting level and acute response of salivary Iga
and total protein in male basketball players.

Shahrekord Univ Med Sci.2010; 12(1): 1-12. (In
Persian).

2. Fahlman MM, Engels HJ. Mucosal IgA and URTI

in American college football players ,a year

Slehly cvae clad als ST Gl 0l ol
3o Sl el il winen (VF)Slosls s
5 (YF)aasy o)l Gl (odadlore 1 sl (Koo (359
RO N R NU | PR PRV NP R
0Py oo Lialsdl

(o Sllad g )9 ple ASuiiS (o plgie Glade
Pl ke (15w o) shsts SRl 5 Slas i
Bl x> lS g el (laiS (o0 s ) Bl
Ol 0 5 Bl &Sy (tali8l 955 augi oy g oo
aalex J oo a1 IgAc lale QLS poly él
=80 (g Seslasl g Jdo e 4 (YA Al
40,8 Sl (VAT 2l Kod 5 (ypese dgA il
O 4 TEA Cons 1A 3llas (55505l sl
o ol aalas jo (YO)ogs oolatwl pegT b el
Slosine oS ol (g @ SIBA Con diilens
Al low celw FA LS s ) 4 s el
5 Sl 3T Sl i 5 e azbl 33l
oalS el goo cdled ol s (V) ) ) LSen
azliz ((V)ogd o (Slp ol Gy 4 SIBA Cosd
= SIgA il s pac vl (1499) L, g ls
@ s-IgAyoss ails Lo g (FF)aiog (Bl pb gy
chale rals ol lis ol cwl oog QIS O s
Lets ol anlllas o pb (a9 Gali8l g 5-IgA sllas
b Jleialan 1dd 5 035 (3l Oliae 2ol Jdo &
Aol ced SIS s-IgA 53l

aluly ol aallbe oS oslail Jolye 51 Sy gen 5o
Se b 5o JorsS 5 IBAS s G )b sne
3 o3 G L oS s oanlie 5l 3 JLussh Akl
2 Slidod mls all oo guea(YF) (V44 0) ()] Sen
318 GLis (F+ +#) ) Kod 5 1y5alST g (Vo 1) o))
39 31 0929 S alal) Jo55 565 9 SIgA G &5
(PR IV )] 00t oamlive adiar ugSixe bL3,| o]
el Sae 315 3929 J9525,55 5 [8A e o5 (L3, 1A
g5 9 D wDud adox 5l s3bnj Loy alusy

S8 ).Ji_; Sz ‘Ssbj_n)'] olaaig (60,8 sleiglay (oudled



s 5 Glo (55l 9emg

associated with winning and losing. Biomedical
Research.2008; 29(1): 43-46.

13. Asad bakhty A, Chobine S, Kordi MR. The

effect of exercise on the concentration of football
simulators on on salivary IgA,IgG, IgM, cortisol
in males football player.Exercise
Physiology.2012; 15: 83-96.(In Persian).

14. Alexandre P, Cristiana MP, Anna Paola TR, P.

Female Futsal Players' Profile and Biochemical
Alterations through Intermittent High-Intensity
Exercise Training.Food & Nutrition
Sciences.2012;3(1): 110-116

15. Kivlighan KT, Granger DA. Salivary a-amylase

response to competition: Relation to gender,
previous experience, and attitudes.
Psychoneuroendocrinology. 2006;31(6):703-14.

16. Papacosta E, Nassis G. P. (2011). Saliva as a tool

for monitoring steroid, peptide and immune
markers in sport and exercise science.Journal of
Science and Medicine in Sport. 2011;14(5): 424-
434,

17.Bosch J. A, Ring C, de Geus E. J, Veerman E. C,
Nieuw Amerongen A. V. Stress and secretory
immunity.Int Rev Neurobiol.2002; 52: 213-253.

18. Sari-Sarraf V, Reilly T, Doran D. Salivary IgA
response to intermittent and continuous exercise.
Int J Sport Med. 2006;27: 849-855

19. Moreira A, de Moura N. R, Coutts A, Costa E.
C, Kempton T, et al. Monitoring internal training
load and mucosal immune responses in futsal

athletes. The Journal of Strength & Conditioning
Research.2013; 27(5): 1253-1259.

20. Sari-Sarraf V, Reilly T, Doran D, Atkinson G.

Effects of repeated bouts of soccer-specific
intermittent exercise on salivary
IgA.International journal of sports
medicine.2008; 29(05): 366-371.

21.Arruda A. F. S. d., Freitas C. G. d., Moura N. R.
d., Aoki M. S., Moreira A. Immune-endocrine

responses to a futsal match. Motriz: Revista de
Educacao Fisica. 2013;19(2): 460-466.

22. He C.-S, Tsai M.-L, Ko M.-H., Chang C.-K.,
Fang S.-H. Relationships among salivary
immunoglobulin A, lactoferrin and cortisol in
basketball players during a  basketball
season.European Journal of Applied
Physiology.2010 ;110(5): 989-995.

23.Rosa L, Teixeira A, Lira F, Tufik S, Mello M, et

al. Moderate acute exercise (70% VO2 peak)

longitudinal study. Sport Med.2005;37 (3): 374-
38.

3. Tomasi, T. B, Trudeau, F. B, Czerwinski, D,
Erredge, S. Immune parameters in athletes before

and after strenuous exercise.J Clinical
Immunol.1982; 2(3): 173-8.

4. Mortatti, A. L, Moreira, A, Aoki, M. S, Crewther,
B. T, Castagna, C, et al. Effect of competition on
salivary cortisol, immunoglobulin A, and upper
respiratory tract infections in elite young soccer

players.The Journal of Strength & Conditioning
Research.2012; 26(5): 1396-1401.

5. Guilhem, G., Hanon, C., Gendreau, N., Bonneau,
D., Guével, A., & Chennaoui, M. Salivary

hormones response to preparation and pre-
competitive training of world-class level athletes.

Frontiers in physiology, 6.2015.
6. Rohleder N, Nater U. M, Wolf J. M, Ehlert U,

Kirschbaum C. Psychosocial stress induced
activation of salivary alpha-amylase: an indicator
of sympathetic activity? Ann. N.Y. Acad.
Sci.2004; 1032: 258-263.

7. Attarzadeh Hossini S.R., Vadood M, Hejazi K.
Investigation of the salivary cortisol and

testosterone during Futsal game. International
Journal of Sport Studies.2012;2 (6): 295-301.

8. Moreira A, Arsati F, de Oliveira Lima-Arsati Y.
B, de Freitas C. G, de Araujo V. C. Salivary
immunoglobulin A responses in professional top-

level futsal players. The Journal of Strength &
Conditioning Research.2011; 25(7): 1932-1936.

9.Penailillo L, Maya L, Nino G, Torres H,
Zbinden-Foncea H. Salivary hormones and IgA

in relation to physical performance in
football.Journal of sports sciences.2015; 33(20):

2080-2087.
10. Ring C, Carroll D, Hoving J, Ormerod J,

Harrison L. K, et al. Effects of competition,
exercise, and mental stress on secretory
immunity.Journal of  Sports Sciences.
2005;23(5):501-508.

11. Tzai-Li Li , Benjamin Rush. The Effects of

Prolonged Strenuous Exercise on Salivary
Secretion of IgA  Subclasses in  Men.
International Journal of Sport and Exercise
Science. 2009;1(3): 69-74.

12. Hasegawa M, Toda M, Morimoto K. Morimoto

Changes in salivary physiological stress markers



Jlisd 05 OSil bbe sl 5 Jlussh ddibos S il

protein and alpha-amylase. Journal of Sports
Sciences.1999; 17(2): 129-134.

35. De Oliveira V, Bessa A, Lamounier R, de
Santana M, de Mello M, Espindola F. Changes in

the salivary biomarkers induced by an effort test.
Int J Sports Med. 2010;31(6): 377-381.

36. Tiollier E, Gomez-Merino D, Burnat P, Jouanin

JC, Bourrilhon C, Filaire E,et al. Intense training:
mucosal immunity and incidence of respiratory
infections. European Journal of Applied Physiology.
2005;93(4): 421-428.

37. Castle D, Castle A.Intracellular transport and

secretion of salivary proteins.Critical Reviews in
Oral Biology & Medicine.1998; 9(1): 4-22.

38. MacKinnon L. T. Chronic exercise training

effects on immune function. Medicine & science
in sports & exercise.2000; 32(7 Suppl): S369-
376..

39. Nakamura C. Akimoto T . Suzuki S, Kono L.

daily changes of salivary secretory IgA and
appearance of upper respiratory symptoms
during physical training. The Journal of Sports
Medicine & Physical Fitness.2006; 46(1):152-7.

induces TGF-B, a-amylase and IgA in saliva
during recovery. Oral diseases.2014; 20(2): 186-
190.

24. Novas A, Rowbottom D, Jenkins D. Tennis,

incidence of URTI and salivary IgA.International
journal of sports medicine.2003; 24(03): 223-
229.

25. Ramezani A, Tohidi M, Abbaszadegan M. The

effect of one bout of incremental exercise on
salivary immunoglobulin A (IgA) of high school
students. Archives of Exercise in Health and
Disease. 2012;3(1-2): 168-172.

26.Mackinnon L. T. Exercise and immunology. Vol.

2, Human Kinetics,1992. P 1-115.
27. Thorpe R, Sunderland C. Muscle damage,

endocrine, and immune marker response to a
soccer match. The Journal of Strength &
Conditioning Research. 2012;26(10): 2783-2790.

28. Butki B. D., Rudolph D. L., Jacobsen H.Self-

efficacy, state anxiety, and cortisol responses to
treadmill  running.Perceptual and  motor
skills.2001; 92(3): 1129-1138.

29. Filaire E, Filaire M, Le Scanff C. Salivary

cortisol, heart rate and blood lactate during a
qualifying trial and an official race in
motorcycling competition. The Journal of Sports
Medicine and Physical Fitness.2007; 47(4): 413-
417.

30. Munck A, Naray-Fejes-Toth A. Glucocorticoid
action:  physiology.  Endocrinology. = WB
Saunders Co., Philadelphia, 1995.p 1642-1656.

31. Lac G, Pantelidis D, Robert A. Salivary cortisol
response to a 30 mn submaximal test adjusted to
a constant heart rate. The Journal of Sports

Medicine and Physical Fitness.1997; 37(1): 56-
60.

32. Moreira A, Arsati F, Arsati Y. B. d. O. L., da
Silva D. A, de Araujo V. C. Salivary cortisol in
top-level professional soccer players.European

Journal of Aapplied Physiology.2009; 106(1):
25-30.

33. Haneishi K, Fry AC, MOORE CA, Schilling BK,
Li Y, Fry MD. Cortisol and stress responses
during a game and practice in female collegiate

soccer players.The Journal of Strength and
Conditioning Research.2007; 21(2): 583-588.

34. Walsh NP, Blannin AK, Clark AM, Cook L,

Robson PJ, Gleeson M. The effects of high-
intensity intermittent exercise on saliva IgA, total






