u‘hﬁjﬂ’ 4 3L 90

S,y jlwssiboly Sy Collad Aol 0,95 S jlam C olig B o J1 (ow)
B3 o]
Y Iole el & Gl )l guwsl a po ) 208 doxo

ol obTp 5 i ) oSS o Sl pale 5 lool 5aSES (s pele o S Ca i 03,5 ookl )
Q‘f‘ ‘bl)—‘(:)} ‘QL......:)J oKisls ‘LS'LMH‘ ﬁ}lﬁ 9 ul...h)‘ saSisls ‘LS“"))B ‘QBJ.C 9 ‘5»\.' w)) 05; s...\.u)“s..ul.....u)ls LS?M“D Y
Slplwble s (ol (Sig pole olSiils ( Sy saSliils o Loliwl ¥

0 J—,’:S-?' AFIVIIY bl o g6

AFN A 1y U
A g9 Slmosilely (89 (Slallad S| (ol i hond 5l 5T slr 4 425 b
A dyglS gigasl ke C orealing JoSo il (o) carllae ol 51 S cdia ol 50 Lasiiars,
g lwoailely (Goy collad delp Jlosay (Sl ol B9 n 9 Jo555s5
DON - EEIAY 539 oSl YYINVEYF s 1oSloo b e Jlad 250\ Y o poidass (gl ol 5o
9L ooy o5 Wixbls gl lillogls 5oty gpeie oSS T IMAENIYD o 355 uled o Sk
WAL e (G ) J5S 09,5 9 (585 @) (o8 09,5 (585 2e8) € Gelling JoSo =00 po5 095 d
Cdlyo b pac g oo Sogi 90 0 | Ghegly (S Sedlad Aal 59, Sda Daedy € sl g JoSo — i a5 098
2y gy Sl o5 5 03,5 0 Lzl Jali Basg 15 € aling on,S oo D+ o 336 S @l
S (Bl Grdiges 250,55 il )0 0 JoSe g ausidlas o8 b Dl ped j0 S 05,5 5 wsls bl JeSe
S5 Sl e AT cel i pod Al (3T sl sl VY 9 Y oy pod el 9,5 51 S 55,
A b by Olyoss w0 gl (repeated measure) S (5 ,Sojlail b il )l Jodow (g bl gej]
A s S L s [0 (g obine b . oolittl baog 5 (slaySiles Sl g (a3l Al e
Syzs oy S (e (Sl U es 5 JoiessS OA clald )5 (g lolime Sglis 4 ol (lii il
oS 09,5 Joie)sS cbile o epman (g pSejlasil it Jolie o 6 )loline DsldS (izmen 13 l0
s sdwlive (P=+/++0)
by JLioar € Gueling JoSto Bymae a5 085 am plgi o0 )2l Baow laaidl b Billae
S 8l Jd s (blke sl g slaian S jluosibely 2 ye3

HEYS{PRWLY

i Sdlad (Ll e

(S Ao - J s Sk g3

B8 pole 5 S S 09,8 = (Sl pole 0uSails — g eolr B faghS - ol o3 i g - s il 1 LIS
FEO ty Ggoko - FMVDV-FFYVF yaS

HBGye8 NIFYFAVY - FY 1yal

fathi.m@lu.ac.ir :ails,

0000-0002-2113-365X :ORCID 4wl

FA-YA (o AVAY 5 5 000,53 ¥ 6,Leds YO 5,90 ¢)lgim (Sl pole olfails simgly sole dloxs
journal@medsab.ac.ir :aslll,  http://jsums.medsab.ac.ir :cole w0l
Ve F-VEAY : ol Ll


http://jsums.medsab.ac.ir/
mailto:journal@medsab.ac.ir

URTI j9 50,5 (o2 1) s eoksS 0 051l 2 Al
&, lolisoe jebay a5 ol o138 0,0 A Ladg,lo 09,5 0
4w a5 (29,5 33 URTI 559 C (paliyg JoSo 095 5l o
C ety JoSio o5 oo £+ i3, alils JI 15 atia
DT e 3155 0o )0 YY L 0is S o & pas

S yan oS 20,5 )5 DNYT 1)en g oy o
Gy e ippizrad 23 e 2ol 1) URTI g63s C el
aile sragl BaiS oS ) JU,oT slagyseysm iiSly o
e ge hals 1) (085 slacllad 4 (Gdbjol 5 JsidysS

5 oS 5 B ymaae oS wiols plas VY] ) o 1y 5
URTI 5l 65X 50 15955 )3 Sgmgn 9 C omaling
5 Cwl 38 5 GuaeolisS (glasle URTI viz o .ol dute
30 Wbl CoenloS g Ll (gole o8l o c il (S
45 (el g Aline s lagle) 5o osd oI55
432l Bl (clie Sy 5 Gloma Lulpd 0wl
s,8las e h555,s oblsh aad Sl L g ol SLjas
Glp sonie asla Sl 1gA IVF] o)l o5 b Lo
SB1 2l 5o comizen (Sl URTE a3l s Lol
bl sl @S Gham g pslae 5 05000 (o 03
ol oo 45 b len S0 8,k 5 [V0] sg—i e ool
Sliles b 5 3lmoslel Joad o355 sloaid) (S o
ol lad cod anie SG (b 855 5 Sl 0088 L
45635 o018 (B Sy ;S0) ()9 (raSim Sl pei b
15 6o P g alie 63,150 b URTH asile Lolse
AT (o (nl 50 9b on (S S las Olied b g b,
Cigae st C el g wile oldgdieyy )y a5 cowl oo
505 )0 45 Ll 5l 5 ams o Ghal STl 59 5l (2L
ol palS s el Oy Jbue (sls puel g
Sl gdo 5 rals (oyme ;0 plae a5 cl ol G555
2ol GJleixl Ll o 50 j0as o)l &g s i Laslyan
el S S s o iagh URTIL Lo e sla,giss
bl 5 C el JUT oyl ol (gl Sus
Slr el GeS9n 9 Jozdss (Slp A pdnslS eSeen
392 3 Gy jskaiedy luosibely (o o3 sl Lo
ZwwlURTI

gy g Slge
o9l Tk b a5 o ppSdes piagh ool bl dxsle
P phgmidls (285 & je0 calizee gloog S L 903l m
Bl sy o gy Jls YA B Yo s Aals |y
Lo iy o1 ol ,o (POMS) gy (5555315

Y 5 Lo YD 5,90 AVAY i 9 010,5 ¢jlg e (K3 pole olKidls

Aoddo
ke lyee g5 50 S5e g5l (b (il pian
35510 w18 (oS (5 )lmo sl )3 1 lom slocg S
SB5E (i (5l Zighe 4 ] 0 Sae o Pl 4
50 45 093 oo e (Upper respiratory tract Infection)
JESRY JALCIWRS B ) IRCHI PN SEUE R T S S SR
A GlslS igesl (x ol Gl sisenl et 5 (e
»ly 5o Cwslie «(Salivary Immunoglobolin A) & 5
a5 559k Y] 09 g0 e 1) (iS5 lne (slacigie
5 Jsexe 31,3 53 URTI as Sl , s S-IgA poals
los5SLs 590 5l g amden (Rl ) s (LS55

Il s o s 1, Lo o 5 505 5k

29 )00 9929 L)l (S50y92 9 (deul Slagly o
52 45 Sl J5355 Gyoysn 3 19A 2 ige Julss |
om0 5 Sl Sl s 05 T BT S
TF] e (218 o ool 3 o iy ol
o 5l Sl o STRB (9098 (o Pt J955 )95
808 s Jole [0] 095 o 5 (655 558 02 (5,8
Ll (Bl o (g cile (bl (el Coxdg K00
o558 sigonl o 351 51 (glacgorme ar (Bl pLs s
oy ¥ oS sy e 4238 b Sbas olge sl s
L] ams co JuSias 1) Lowdl slocpiis

5 oeebolS DaeclisS (655 JoSo 9050 b (—ag% 5
dlab sy | Jsb ol Fl3s 05 A S5l sise
IgA clale j eliolS 8 ras a5 0l e i jlwodibeyo
Eyige b K0 dadllas (pizmen [Y] 5l (o lobine 15T 315
Srmae g oy J355555 9 G A GlagdnslSsisel &by
e oS 315 oLt JLigh 555k 58 € gy JoSa
Sl slS geal Olss (691505 8,99 5 C eling JoSeo
oot ez [V] 08 o has | o Jg5,55 5 G A
9 19A cbile gl an e C (relity a5 ol
Rl el o Slas Lol Eely 093 dygiay 4S50 410G
gob— 4> BB 2l (Sshe slacs,lon Dl Slas
ol s 53 Sl (5 S9ute iz w3555
a5 w0,S 5,58 (] o)) e g ol LS IAL 09—t o o
b oglile alive (335 51w Jo35,55 zoba—w C el
18] ams e (2al5 1) 0,5 Gloa Ll o (g5l le aes

oB—ws (93 b laazmsS adgs sl C (raeling
JOc{ER R (K GV SCIUN L Y I PSRN
3o lasia 908,55 S ;3 URTI 555 2 C oeling




b (2lie Basy ;o (oS o B0+ o8 S 1jg, i)
L8] 65,5 o B pae

445&..._”‘& us)_..u kS"')'A" S.AL')J)OQ_IJIA.SOS;

o Cagd 90 40 j3, Cadd Odedy 45 ul oolawl VVOzmax

385 35 B G9503] st ysliie (play b o 12 ae
ol asly (12l Jome 4 (oo pod ey g9, 51 3
Wy oo I S Tas b ddBo il Soedy ¢ o L3O
ol o b 0 oo Eod o G0ge 3] 8o o cdlva 4
$9925] 2 VW0amax (aibds as) le; Soe poesi b
Pl VL) el s (et ls Gl sl g alxe
Al e a3 )3 b o e Soge;l pled sl (VWO2MaX ws ys

Foldado £ Goedy Caws | odld el e 03 2
Jd coliwl aa 3o ¥ 5l 0ges o0 VWOMAX 0o yo
Sublgas w1, 15 ol g ol oo aslol jayes 4y 0 lgs
AA] L5 o o5 Aalol s ol K00 aS (5 sk 3,5 o 1>
Blod ¢y ai i (85 STas L 08 (03] cnl L1V
G5 ol slaosesl e yed 9)ly 59,8 sl
O-F Zelo) yae 5 () Celo) o Cogi g0 50 55, 5o
S b (Sl G g,y Caan) (g s Ayl o
Ivy vl ws s

39,8l Sunl (28,508 ,0 b e plonl slagle;
03 S pLS B9z 9 JsissS A CpglS igel b5
595 3 Sloj (s el 5 et Olej 85 S o iy o
ol i pac g all alils ) gl 065 w0 ,3U Bl a5
Olee 9 05 URiy9 3l g 4l Sl 0 Joid o8 ol 1
4 (8 3l B 42) Sl 092 gl 0 A (sl gigel b 5
Sudlad 513 (Bl oS g p SdBle (e g (Cnped 5l 0m
IrvT ol i oo 4 s e p (5

Y 6Ll YO 5590 AYAY i g 31035 «ylg s (S 3y pole oSl

e 0399 Sy jlamy C ool g & pan il o)

Sleshas Lol L o) 59y Wi 1Ty plgmisls
Lol lazly w5l o D] St B g Ll Biges
A a (Boloal jgbay g Sl aildbogls &5 0y (a5 VY
i) C (el JoSo = (o yod G ) (S 703 09,5
WAL S (585 k) 7S 09,5 5 (5

A gt b ogasl (6l B sl g, 5 Ban
SRR 27 9 09 8 (S Sullad 8590 jlam 5 15
3 8 59, SO ol 6 S eslail LIS sl eolanul b o Soge]
VO2maX croeS (s5len aly 5l oolan —wl L caals 5 g4,
O Jgoz) o5 o3l o goges]

slacisie wdle doliiiw 45 ol alwlgs o Soge;l |
8i9) Sd b)y9d (b g WS JooSS 1) GBgE (ndiS (5 lme
T 59y 2 1) 993 (Ao BB (Lyb (o pes el
WS S g Gh)le—b ST (s, 5l JelS et I 3
30,5 o oolainl wline olidé ey 5l olss jo ba Sogws]
Celo YE 50 0138 JoSh g 9,00 B jl ol aogs LT &
3l ey &alip 893 S 5 g (g yed Al g9, 5l S
5 SI5LS g3 dlox 3l ol olge g utlS B,
3 e dln sl mSasgad 3l Jod celw VY o OIS
Sliol B a5 ulol sz ol GaB95 (05 STgne
595 o 5l mizmen NIV] (S 00 ) b el S
40,5 65900k Wb A (5 leog> wma b Sane Il
s 5 9> S0 13 L oge] (B ) Sempus cleay
09,5 (85 ) (Syed 03,5 i Y dn L Soges] sluss
) J5S 09,5 5 (i i) C sl g JoSo = 25
él ynals (&

O3 59y b Ddedny 1) gl JSSp S 09,5
(JoSo — (g ye3 09,5 00 S 121 € caling JoSto 28 50
395 20 Comaling o5 (oo 80+ Gacallad J 5595 pogdle

(X2SD) Gy s o903 wlasine ) Jgaz

Jrs Oy 025 =G omaling Loy 5 S
YYNYEYYO  YY/FeEYY- YIAYE-/AA (W) o
OMAYEV/AF  OO/0OE /AT DOIAAESIYA (4835 /p,S S | 5l o) (B pan oyinST S Tas
YY/PFEEAY  YRAVEQ - YYIVY£0/5) (30,9) (Sost ) sty oy

VY- f NAE TN CNYES[Y (WHR) ) 4 508 55 Cond
YoAVEVEY  YV/Y-RY/AD Y- IOFEY/F (gapo e 1,5 5S) BMI) oy 553 Ly

Ve a8 b anlys b gogeil 510,38 LB IGA 5 S35
B Sy Saedn | 093 e S aiges 5l o adiSs
Jrio 59, @B Sl aalsl jo g (VY] scms ois

gl

s VF d (Sl S aigad o po a0 b boga]
Sy ] sl Joes o yos dd> o 31 5l o celw VY

o) 2 el S 4 ol e Slge g IS 8 ]



3 i 2 gl ple slaosls Caogi 5 (sananls sl y
Opermb 1 laebl CuS 5l o ool hog Lol
;o Levene o uls g Ken g Shapiro-Wilk Lecsls 565
@lize Jolhe Lo Sl B A ylie gl aelsl
Sl 0951 5l Loy S e Sl eizma g S0l
Sldas ol oolatw! (repeated measure) | ,So il lg Jodoo
mh g bl Yo A5 3 SPSS il 5 L taeds ool
A a3 S L e p<e /o0 lagyge;l (g lobins
Lasdl
Slr e eS9n 9 oS dOA Slnss ¥ Jgoz o
5 Ohm e 5o oS oS 5 aped o J S sl S
L lly J=bos gl @mles oF Jooz 59 5 Gseslom
o355 o sl Jb ol i sla Lt ) Ko (g Seil
sl 0 00l Lt (g eSosl calises Jlpe po

s slgl aesl 5l eali ol b leesls (gLl 5JUT guls
P>/ 0) cilas S9>9 6)|\>LLx.o usl.a.) Lgﬁfdjyo.j alisee
S S aged Jolpe o (oS 09,5 50 Jad oS e p3 s
6)&'-’ azeid (P <e/e0) Sdls 39> ‘_g)‘él_;.m gLy
|) )L)L..x.c U5LQJ S99 u_.w]...)L{ )‘ ool L: ‘5....1’.: USA)]
S NPT COLTING § 7 F R RSJRN < WU
el YF leg s gl ol copmizmon (p=2 /0 V) olo oyl
<o[o V) Cblo 0929 s o ped 3l o Caeles YY g 0y 505 3 0y
Sam celw VY 5 Ggasl st m solobine Sglis Js (0
Obey 5095 O Jols mizmen (2o 9929 (2 o3
olad lais og,S 51 S g o (5 lobe gl (6 T diges
og,S 5l plaS o wasllae Sue yo (¥ Jgam P>+/00)
995,55 55 1, URTH slaailiss

Y 5 Lo YD 5,90 AVAY i 9 010,5 ¢jlg e (K3 pole olKidls

b Wlgh a5 a8 03 gl S | (LB g i
0955 1y (378 e oS Gl il (hee VIO ad3s ¥ sguo
5 om Aol ] aiS (g glaes Log—ate L
ool Juazsl olfaslejl 4 laaiges (S22 2 55,) 5l
30 590 Voo o TPM g ad 80 VO Goody az,0 ¥ gloo o0l
(6250351 5 Aol 5 550 s loiges Aos Ak
S Y [l as 5 5osluil g lalizr B sla,gsls
o AUV Celw jo Bl (6,5 dged Cugi dw ;o el
A 5dgalS sigal (539,00 a5l 51 (655l jslaiens

el J935 555 90092 9 (Sl

oo (5L ki (6 550101
5 B JsieinsS 9 A olsrslsisa] Clé s pSesladl sl
5 1Yl hg,4 ¢ (Italy Diametra Kit) WG| melss oS
Oldl by eSSl (Bl o retin 5503l sl
A% oalawl 0,580l hg,4 9 (Germany Zelbio Kit)
3555555 ¢+ 10 (HGMID) A (sl gl oS ol
250 (Hg.mI?) o6 pz59, 5 ) (ng.MIT)

}‘ (S u;’IJBB &)lome Cghe 4y pLA g_;.'l—.{})‘ 6‘)-.’
Oy o oolaul Cugi g0 0 URTH (glaailis obs ) delizw 5
Pg® A> 50 5.0)90 9,5 5| B 59, o e Al pa ¢ pglats
S JooS5 L giagesl o o3 Al 05T Sl m 5,
S3y53le o aiile oloaS 5l esliz ol L URTI slaails
SBS 5 ot (93 6501 0,090 5 48 (i B 0D)
o] ¢ St Jlgo! €yl 95 Sl (S )0 yan o (S
Cod 5 50 il 5 (Fosls Ot o lsseinl o Laie o 5Dl
5 Lasgie o sloodls b1, laailis oo a_ulgs o3l 5 s oo
O ailias Cal Sl (Sae ax ST iS558 asads

D59l 0 b ) bools jlael oS ally wglase of 3

(X£SD) gy Jolpo (b )0 i j0 ouidS S 1l Jad ol piso Sl s psls ¥ Juo

aw celw YY aw cels YF s 5l S oy, JUeso
IO\ VY- [VA (Y JyS . s
NI VAN F D Oyl “’( "“Ii?
.ml
IVEEL YO NI AE AN oY 28 —C el H
DIATEE/YE AR - /5 FI0VEY/- A Jyss
. Js5e,85
BIAZYNO Vo AFEEY FIVEEY/AQ el g
ng.mi-
YIAAEN /Y ATYEE/DA ARE T oiyed -C el ¢
FE/OVEY - /AA OY/-A£Y-/5¥ O [F- VBV
Jrs lgA L
SYIYPEY /2] OFNYEVF/AS SVIYSEY VY Otyed gt
.ml
YAMVEVYYS YV 21 S/VY FAIYFEAIS) otyed —C el Mg

Y




Y 55lods VO 590 VAV 15 g 310 ,5 olg Sy poke olSiilo

e 0399 Sy jlamy C ool g & pan il o)

SxSoilil Jolpe 30 09,5 2 (gl Jlad () w50 Sl sbbadld 5 5Se (g 03Il b (il ylg Sl gl ¥ Jgu

p<0/05 Sig F ) L g e
_ _ = Slygdoe S0 oyl a0 eSO
P35 $R35 09,0 ETTAIRTIS R ST °55 §
I VY R Y Js )
o <A oY AR Y s “’*1”
oA £/t /o ¥ Y s =C omaling f
A YIY Yelo¥ Y Jdys
<Y ofe® YO/IA 0a/A Y R Jor,es
ofoF QY \RAYA Y cnges =C cpaaling
-1f -/f Ay s s
- -1V Ml Y14/ Y KPR, IgACLaks
N4 .Y YY/A$ Y cnyes ~C omeling
ool foline (0 <+ [+ 0) o, b puSiloo coglis*
— - Exercise
- === Vitamin C&Training
T~ = Conirol
=, 607 - T
q: \
o
——
\j: 40 Tl
oy
w,
-
X
1 20—
o
0 T [ |
Oh 24 h 72 h

Slweaiboly (S cadlad 31w sl VY g el TF (yg05T o 19A Cdidd &l i ) S

e Slge ay o LS (559 095 ol o Sles 2l g alS

Sy 3k 390 50 Ll byl ol 45 ams e iyl |,
o] oiws Laa> s, Iry] s Ll gl o Sl
Slaids a5 cwl (sdie dlge dguaS 5l (5 S gl ol LS

sl ladsbo (o (o b pled Jolss 90 50 (55902

\al

& )

2ol 52559 51 B slagm il 5 cmnlial 21335 b 230



lap] 50,5 gy Olsz Ol ye ! Sl reS 52ms 5 B
IS ol e Oliee g Gl 10A clile jlolias tals
53,5

Se g Sod Sl gl Jlessl (Sualsn b IS g5
9 Dot b Colled az so a8 o dl al el (S o lud
e Sy Amgtd Pl b 12l 5 SYsb o
295y oday (pl 45 095 o0 (s bl mhans 50 Sl ks
DT o)l ol janas bl pouli ol (2 51 1) SIgA i 5

b oo ol (Sae 525 (3 Adg0d 51z ol
ol @ls G 29290 latglis sanline Joiume (090>
00 55 ey Slalllae o ol Sgline Sligiss ||
YE LY (o S-IQA lale il ay 55,5 culled a5 ol
Lve] salsl oo e SYob codlad ands G 5l G Sl
OdnslS gigel 10 i a5 (sl gouste slalS g5l
Sloaggergs by Glme adoz 5lls 092y (SIRA
RS- PRS- S JPURNE JPNVI RPN PYOC JYL R P S S
Irol gl ol 1ol 5 (3 liolyy 5 Slowz

GRS S Vs alS 4 a ) o Slaian
5 Sl slee—b w55 Jdsan e dnlS sisel
“r—as Jelge ot o> Sl e lacn o5 4 (Soiglg
S pglae (Jg o)l lagsl (nl )0 (oot S (9098
S (o3 (97 oSl b b Sl Sl gl S y2ee a5
bl (S59dgied 9 Sl ol 95 90 2 gl
(&b Bl Atz L )0 0y gl Coeal (58,5 1050
S (g yed slo 90 plin (LS55 50 Sl (S
Gl 5 g Gl A des o el da eV sSOS Aoy
el Cila axgi b og ba ey ST b ablas jo g0l ]
Slooyg0 & latuwsid (og—ada daignolS sigel (S
ol ol gl IV sl goals apads (o509 SV
295 e Smld 50 g (e YeSLS Al (ol ol
Al slwonibely slacdlad g5 cnl jo Lol 529l sisen
ol yordy C (raeling (3l JoSe atin S 5 Sl 00l
A Gl ggel ale )0 ot a4 jluosilely (i pe &l
bl aalgs (S

J955595 O9ay98 Sl a5 3l (Las o gl o B,k ]
P JeSe b9, Cin 5,95 o 4 (5 llire oS Loy S 50
il jlwenilely (Say colad 090 S Jlisar C (el
G o] epsipae ;0 5 Clpaliyg By s Cl (San oS
4 Cewgund [YF] o) )1an g 15590 b Lo gl .asl asslo
1y sl slacnidlsgd Jois,s8 Cbale ;o yois poe

F

Y 5 Lo YD 5,90 AVAY i 9 010,5 ¢jlg e (K3 pole olKidls

S5l

Ao @l gladeSe plulid gl 3l Jlo wax (b
ol Slass (0550 sle el Gl als o
).h‘>‘ L.SLQQF"‘")J" (o RETEIW P ral:u‘ @Lﬁwibsf
5l sy ped loy 4o 85,9 a5 el ools yLis
B8 s g,bre lacigas blie o b Olalae
IY¥] & sassas (URTI)

509 Snyed &S WS am pliize (S,
6 sl regh e A ams il | URTH S
5 J93)05 A LdolS gl 2 C Lpsly JoSo By—an
S Sdlad el o0y50 SO Jldoan Bl o iy
ol b al ) 2l s s slueasbely
o @l 1A clale ol sy ST a0 lis Jungh
Jlssan 09,5 aw (o 50 9 xS 0jlosl il Jol e
0,99 &i}‘ 5(':9‘5 3o Clas ‘_g)blé.&a A_le_o.’ 6)l_wJ_ASA
Ol 3 6 bl b Swibely am 1w b s3len cudlabd
iy & s b —sls gaaxd o las IgA slhe
S 10A Gllas cdale o jloloe yoss poc a5 Cwgon
Sloingsy o @l by s S I3 Callsd Sl )
ool s 5551l S dals oS coulslae Koo
Wlos,S i 155 ) (bl gl Jole ) (ial38l 5 ailosg
Jdoas il (Soe Slidios glite gules [YY-Y0 O F]
9 Oy ool S50 ‘5_»..:))5 JSJj)J PGNP W) 3o uBLﬂJ
oy 5 Gl pe Ol e Soge;l Solool
aS wiols jlad —aeghy 09,5 cpaiz | il (S Al
Sobel hans 5 e (e 93 g e« LIGA o
335 ol 8 il cos 550 Jalse 5 b Gogesl Slour
win S Soe g g ped el Sa s ragh onl o Y]
8gud (ymiZred ‘Lm‘ﬁjoyﬂ Gfol.ai s (i by 1>l
oadsyby 3lae & jeods iz pl o aS IgA clale Lo

Senbialyor pol> hagh At b o iagh (& s
tCwl ool oolaul u.».)l.‘ ol Lv LS'LQ’JS"f)" )‘ l&u] B as
b (s lgwas 290 el g0 1 a5 [Y0] 31, 5 I Jlo (sl
or ol Sl l0A wi 5 sl lg we e 00 ol
Gl e a5 38,5 5155 1) I0A 15 pas cliogy 00,5
w5l (355 SS9 mly Sl T e

VRV SPIPUr- - N R [vf] Ol 5 sl—wys




Sl 1 ol oline Lialzdl a8 s )ls & plie [¥Y] () Sen
iles S

g n Sl )3 i carge &5 )15 5 (S0
Lid )3 oudo S Slaceyy Jobw 2lo) 580 ol
b &5 Sl Plol aiile (b5 oyl S (ol
S eomizmen 098 o0 S 28 (Siloo Sdlad ST 0 peS
Oeon iy Ny )0 15,0 Jliml gle gl S0
Ll g bl e b5 sad gls! oy codled Céles
T e e
Goiys Yeemo L8] il 815 s0e Sleaw pitan
Sy g0 Bl ol Haigy Gliee o KT (tliHl g
Collad Bl L5 (g5 Gl cnl J2¥s 1 S (S
5 S5 gt 1A 1 s Bl T rals Vazol Gy
& e oy Gl ol 5 50 o9zse O s
3R (S 5 (Selboms Sz Sl (5 limme B
IRV el 815 b g Saaldl Y

3 JoSa o ol 3 ol slaatily bl ysbon
slwosilaly (Gascedled 090 S Jlisay C (sl g awelisS
Sl el 5B 5 Jo5issS oSl 19A o Ble ol
Colox> 1) 4o 3 pl asl jo conl alilas 295 BB 56
5 ogod cudled Jlisasy C el ialS a8 oS o
Py cl lag o gasl 0,5lee (g g5 b jlwonils o
=90 g Q)L..\fu_o.i‘_gl?ﬁ sbbeo b_;.o.il » Glea S e,
22355 ol & jgods (SBg (owdid (5 )lne Sighe 4 ML

(13,98 9 ;S5
plosl Gl ) oS iy g}y Chglas Colox b allis oy
3y 0% el g Seis CSlpe dllie ol B i g 0
e Giagh cnl G2l 50 a5 Sl den g Lo Soge)]

.Ji)‘osa ,n)l.c‘ 23,5

Y 6Ll YO 5590 AYAY i g 31035 «ylg s (S 3y pole oSl

e 0399 Sy jlamy C ool g & pan il o)

)

(8] o) Ken g Il mls b g ass,S Hlare aliwgs culs,
Codlad 5lamy (Bl Jo5i)ss cdale aalidlas sl & plse
e Jolye G09S g9 5l i o s, B)IS,
9§ o 3929 (g loline gl (py yaT 09,5 50 (S ATged
OSilas o 1y (s lolime Dglds (cndin 905l (6 Sy
O e o303l Gl 9 28 5l am el Y oo
ol lid el o celw Y g 0 o8 5l o celw VY
250 955585 Olime Cmnl (Lled V ISl j0 a5 j5bylen
(o3 3w ol YF) (g5 4503 p9 Al o ) 09,5 as
(s sl ALBS 381 (03T i) Jgl Al e 4 s
p9d A oy S (Ln o3 3l o Sl YY) pgs Al o 50
b gl ooy adgl el a4y i p b 0 9 oS @ g,
omirad ol a8l alS (6,5 digel G Al 0 3g0
97y ST S 5 (o3 09,5 5 JoSie =y 09,5 (e
] s S 55 (sloghl 4y L oyl g el
5 05,5 oo Jolas )0 emlplis g (LT Ll 51 loline
s oaslive (g loliae WS 35 (5 S diges o)bsj

Cigas aiile 1wyl Lyl 1l )0 Jo505,55 (9098 ey
ol 255 czge 5 Wlhioe SRl 05,5 <llad
£ s Sdlad e 5 Dok 4 )l B Gliee 5 950
3o (K arzme slos g Sy, slo,lid (o ol Jame
Lyv]

axl ol a4 Lagiegh 5l o)l o ol S iyl
£ «Ddke D 4y o5 ye8 Sale po i oS s
Sy, Lasd ‘L“is”%"’)'»‘ Slomz (Solel mhas (05 Lo
ol f¥o Ylia| copl by ol Sy laxe sloo
2 Dalas Jdoas iy slagiegh b ol regh mlo
T (0 ol ik 5 D 0 el Jaioe (559 &) g5
b 5 lagogesl iz g s il ogei] Glar (Sole
IVF] eyl s )ls s,

JorsS 2590 5o SResiy (nl 5l J—ol> &8k 4 az g
INEINEEUCE WU X U IO N K
“idsed — e Ylgd jeme sl (SIS e alulel
ol S, Jrasd 10 C el g B pae aS0I L ail U)o
Lol alls 285 b Gl a5 50 555,85 Gl g 95

0,95 Sy 45 W8S o0 (LIS gl pe—w e i
Cellad 0,90 o Jlioay € realing 839, o (55l JoSe
Bl pb s Olime 2§ lolinn 53 SLwonilaly oy
oKen g Hedb [YF] e g &5 liios L a5 s los
i pAE 4 Cewgaod [YA] o)) Ka g Sl il ¢ [Y4]
Slyo )l Bobod Lo sain,S (515 b (e ylolins



References

[1].

2].

[3].

[4].

[5].

6.

7).

(8]

[9].

[10].

[11].

[12].

[13].

[14].

[15].

[16].

Kohut ML, Arntson BA. Lee W, Rozeboom K,
Yoon K-J, Cunnick JE. et al. Moderate exercise
improves antibodv  response to influenza
immunization in older adults. Vaccine. 2004;
22(17): 2298-306.

. 11 Kohut ML, Arntson BA, Lee W, Rozeboom K, Yoon K-
], Cunnick JE, et al. Moderate exercise improves antibody
response to influenza immunization in older adults.
Vaccine. 2004; 22(17): 2298-306.

Mackinnon LT, Hooper S. Mucosal (secretory) immune
system responses to exercise of varying intensity and
during overtraining. International Journal of Sports
Medicine. 1994; 15: S179-83.

Dabidiroshan V, Fallah Mohammadi Z, Barzegarzade H.
The effect of short-term supplementation with glutamine
salivary immunoglobulin A in the subiect boys following
exhaustive activity. Harkat. 2007; 15(2). [in Persian]
Hamrahian AH, Oseni TS, Arafah BM. Measurements of
serum free cortisol in critically ill patients. New England
Journal of Medicine. 2004; 350(16): 1629-38.

Talebi K, Heijazi SM, Mottaghi MR, Basiry Mogadam M,
Irani H, Gholami Koopaie M. Effect of intense exercise on
the concentration of immunoglobulin A and salivary
cortisol in swimmers. The Horizon of Medical Sciences.
2013; 18(4): 191-6.

Khadiie R. Investigation of immunoglobulin changes,
cortisol, salivary a- amylase and total protein in response
to two consecutive matches in women's football. Harkat.
2012. [in Persian]

Shirvani H, Sobhani V. The study of immunoglobulin A, G
and cortisol serum response in two consecutive soccer
match and vitamin C supplements. Razi Journal of Medical
Sciences. 2015; 22(133): 70-9.

Hasanloei F, Dodman MK, Kalantar |. Effect of vitamin C
intake following exhaustive aerobic exercise on serum
immunoglobulins A and G in Karate athletes. International
Journal of Sport Studies. 2013; 3(3): 327-33.

Carrillo AE, Murphy R, Cheung SS. Vitamin C
supplementation and salivary immune function following
exercise-heat stress. Int ] Sports Physiol Perform. 2008; 3(4):
516-30.

Feinstein A. Treatment with vitamins (The most effective
vitamin and mineral treatments for everyday health
problems and serious diseases- from allergies and arthritis
to water retention and facial wrinkles). Haghir Hossein,
editor. First Edition. Tehran: Afarinegan. 1998.

Peters EM, Goetzsche M, Grobbelaar B, Noakes TD.
Vitamin C supplementation reduces the incidence of
postrace symptoms of upper-respiratory-tract infection in
ultramarathon runners. The American Journal of Clinical
Nutrition. 1993; 57(2): 170-4.

Peters E, Anderson R, Theron A. Attenuation of increase in
circulating cortisol and enhancement of the acute phase
protein  response in  vitamin  C-supplemented
ultramarathoners. International Journal of Sports
Medicine. 2001; 22(2): 120-6.

Garaiova I, Muchova |, Nagyova Z, Wang D, Li T,
Orszaghova Z, et al. Probiotics and vitamin C for the
prevention of respiratory tract infections in children
attending preschool: a randomised controlled pilot study.
European Journal of Clinical Nutrition. 2015; 69(3): 373-9.
Mortatti AL, Moreira A, Aoki MS, Crewther BT, Castagna
C, de Arruda AF, 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): 1396-401.
Agha Alinejad H, Safarzadeh A, Isanejad A, Molanouri
Shamsi M, Delfan M, Mirakhori ZT. Immune function in
sport and exercise. Tehran: Donyaye Harekat. 2006: 1-464.

¥5

[17].

[18].

[19].

[20].

[21].

[22].

[23].

[24].

[25].

[26].

[27].

[28].

[29].

[30].

[31].

[32].

[33].

[34].

Y 5 Lol YO 5590 AYAY 15 g 01045 ¢ jlg s (Sl jy pole olSidl

Lan MF, Lane AM, Rov |, Hanin NA. Validity of the brunel
mood scale for use with Malaysian athletes. Journal of
Sports Science & Medicine. 2012; 11(1): 131.

Dimitriou L, Sharp N, Doherty M. Circadian effects on the
acute responses of salivary cortisol and IgA in well trained
swimmers. British Journal of Sports Medicine. 2002; 36(4):
260-4.

McLaughlin TE, Howley ET, Bassett DR, Tr., Thompson DL,
Fitzhugh EC. Test of the classic model for predicting
endurance running performance. Med Sci Sports Exerc.
2010; 42(5): 991-7.

Billat VL, Flechet B, Petit B, Muriaux G, Koralsztein JP.
Interval training at VO.max: effects on aerobic
performance and overtraining markers. Med Sci Sports
Exerc. 1999; 31(1): 156-63.

Frv R, Grove |, Morton A, Zeroni P, Gaudieri S, Keast D.
Psvchological and immunological correlates of acute
overtraining. British Journal of Sports Medicine. 1994;
28(4): 241-6.

Mackinnon LT, Hooper S. Mucosal (secretory) immune
system responses to exercise of varying intensity and
during overtraining. International Journal of Sports
Medicine. 1994; 15(S 3): S179-S83.

Tavakoly Z, Sarvsarraf V, Amirsasan R. Effect of time of
day exercise on acute responses of salivary IgA, Cortisol,
a-Amilase and total protein in female swimmers. JME.
2012; 2(2): 101-12.

Gleeson M, Bishop NC. Special feature for the Olympics:
effects of exercise on the immune system: modification of
immune responses to exercise by carbohydrate, glutamine
and anti-oxidant supplements. Immunology and Cell
Biology. 2000; 78(5): 554-61.

Agha Alinejad H, Safarzadeh A, Isanejad A, Molanouri
Shamsi M, Delfan M, Mirakhori ZT. Immune function in
sport and exercise. Book. 2006.

Li T-L, Rush B. The effects of prolonged strenuous exercise
on salivary secretion of IgA subclasses in men.
International Journal of Sport and Exercise Science. 2009;
1(3): 69-73.

Koch AJ, Wherry AD, Petersen MC, Johnson |C, Stuart MK,
Sexton WL. Salivary immunoglobulin aresponse to a
collegiate rugby game. The Journal of Strength &
Conditioning Research. 2007; 21(1): 86-90.

Farzanaki P, Azarbayiani M, Rasaee M, Jourkesh M, Ostojic
S, Stannard S, et al. Salivary immunoglobulin A and
cortisol response to training in voung elite female
gymnasts. Braz | Biom. 2008; 2: 252-8.

Thorpe R, Sunderland C. Muscle damage, endocrine, and
immune marker response to a soccer match. The Journal of
Strength & Conditioning Research. 2012; 26(10): 2783-90.
Thomas NE, Leyshon A, Hughes MG, Davies B, Graham
M, Baker IS. The effect of anaerobic exercise on salivary
cortisol, testosterone and immunoglobulin (A) in bovs
aged 15-16 vears. European Journal of Applied
Physiology. 2009; 107(4): 455-61.

Usui T, Yoshikawa T, Ueda SY, Katsura Y, Orita K,
Fuiimoto S. Effects of acute prolonged strenuous exercise
on the salivary stress markers and inflammatory cytokines.
Japanese Journal of Physical Fitness and Sports Medicine.
2011; 60(3): 295-304.

Sari-Sarraf V, Doran D, Clarke N, Atkinson G, Reilly T.
Effects of carbohvydrate beverage ingestion on the salivary
IgA response to intermittent exercise in the heat.
International Journal of Sports Medicine. 2011; 32(9): 659-
65.

Rosa L, Teixeira A, Lira F, Tufik S, Mello M, Santos R.
Moderate acute exercise (70% VOazpeak) induces TGF-B, a-
amylase and IgA in saliva during recovery. Oral Diseases.
2014; 20(2): 186-90.

Nieman D, Henson D, Dumke C, Lind R. Relationship
between salivary IgA secretion and upper respiratory tract




Y 55lods VO 590 VAV 15 g 310 ,5 olg Sy poke olSiilo

infection following a 160-km race. Journal of Sports
Medicine and Physical Fitness. 2006; 46(1): 158.

[35]. Usui T, Yoshikawa T, Ueda SY, Katsura Y, Orita K,
Fuiimoto S. Effects of acute prolonged strenuous exercise
on the salivary stress markers and inflammatory cytokines.
Tpn | Phys Fitness Sports Med. 2011; 60(3): 295-304.

[36]. Farzanegi P, Azarbayiani MA, Farahmand M, Hosseini M,
Shafiepour V, Ebrahimpour Z, et al. The effects of single
and repeated bouts of gymnastic training on salivary IgA
and cortisol. Journal of Mazandaran University of Medical
Sciences. 2008; 18(67): 26-34.

[37]. Moreira A, Arsati F, Arsati Y BDOL, da Silva DA, de
Aratjo VC. Salivary cortisol in top-level professional
soccer plavers. European Journal of Aapplied Physiology.
2009; 106(1): 25-30.

[38]. Tacks DE, Sowash [, Anning |, McGloughlin T, Andres F.
Effect of exercise at three exercise intensities on salivary
cortisol. Journal of strength and conditioning research.
National Strength & Conditioning Association. 2002; 16(2):
286-9.

[39]. Tabarestani MFM, Attarzadeh Hosseini R, Tabarestani M.
Effects of one session exhaustive aerobic activity on

e 0399 Sy jlamy C ool g & pan il o)

fv

[40].

[41].

[42].

changes of salivary immunoglobulin A and total protein in
adolescent recreational athletes. Journal of Sport in
Biomotor Sciences. 2013; 8(2).

Palmer FM, Nieman DC, Henson DA, McAnulty SR,
McAnulty L, Swick NS, et al. Influence of vitamin C
supplementation on oxidative and salivary IgA changes
following an ultramarathon. European Journal of Applied
Physiology. 2003; 89(1): 100-7.

Tiollier E, Gomez-Merino D, Burnat P, Jouanin |C,
Bourrilhon C, Filaire E, et al. Intense training: mucosal
immunity and incidence of respiratory infections.
European Journal of Applied Physiology. 2005; 93(4): 421-
8

Blannin A, Robson P, Walsh N, Clark A, Glennon L,
Gleeson M. The effect of exercising to exhaustion at
different intensities on saliva immunoglobulin A, protein
and electrolyte secretion. International Journal of Sports
Medicine. 1998; 19(8): 547-52.



Y 5 Lo YD 5,90 AVAY i 9 010,5 ¢jlg e (K3 pole olKidls

The effect of vitamin C intake after an exhaustive physical activity program of

salivary Immune Factors

Mohammad Fathi'™ Maryam Asadi Farsani2, Omid Ali Adeli®

1. Assistant Professor, Physical Education Department, Humanity Faculty, Lorestan University,

Khoramabad, Iran

2. M.Sc. in Exercise Physiology, Lorestan University, Khoramabad, Iran
3. Assistant Professor, Department of Pathology, Lorestan University of Medical Sciences,

Khoramabad, Iran

Abstract

According to avoid the attenuation the
immune system after exhaustive exercise and the role of
micronutrients on this background, the aim of this study was to
investigate the effect of vitamin C supplementation on salivary
immunoglobulin A, cortisol and total protein concentration following
an exhaustive physical activity program.

The subjects of this semi-experimental study were 17 active
girl (age 22.11+2.36), weight 55.70+6.81 kg, and body mass index
20.88+2.25 kg.m? who voluntarily participated in this study. They
randomly assigned into three groups: exercise-vitamin C
supplementation (n=6), exercise (n=5) and control group (n=6).
Exercise-vitamin C supplementation group performed an exhaustive
physical activity program (7 days in AM and PM) with receive daily
500 mg vitamin C tablets at lunch time. Exercise groups performed
same protocol without supplementation receive, and the control
group performed neither the physical activity nor received the
supplement. Saliva samples were collected one day before starting
the physical activity program and also 24 and 72 hours after the last
session, in 9:30 morning. Analysis of variance with repeated
measures was used for assessing changes in variables during the three
stages of testing and the differences between group averages. The
significant level was p<0.05.

The results showed there were no significant difference
between groups in Immunoglobulin A, cortisol and salivary total
protein concentration. Except in the concentration of cortisol in
training group (p<0.005) also there was not observed significant
differences between time courses of factors.

According to the findings of the present study, it can be
concluded that intake of vitamin C supplementation had not effect on
active girls mucosal immunity after one week exhaustive physical
activity program.
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