Journal of Shaheed Sadoughi University of Medical Sciences 33 (Hahe wgh (Siy pole olUIS dagh oole Al

Vol. 18, No. 5, Nov-Dec 2010 1FAL (88 9 33T 0 oylad VA 0398

& = A )
e = <R
J,!' mﬂ.:vinu /r;”a#r'}
' r

Pages: 436-443 aFRoer
Whidr

EYN-£LY 1amio

SBJ sl by Cawd bawgi jluotilo 30 00T 38 40 ) VI ) aul> S 3>
30599 (b goeustd (wod! i T 9 NK

o A\ . Y. . .. Y. . . JE
e daodlone ¢ (20,5005 Lo jaezo ¢ Lo 339 0 (3L yede (6 a0 ¢SS Sgrumn ¢y Lyl vl

39l Glrez et oS (3555 hslsied GRS sB))9 ple 5 (S S Al wl bl )5 )
319l Olyezr duged oAl (o859 (S39052 53 09,5 JLoliwl VO

Jonl plisair oS53 pke oSl s5lipnto5,5 ol ¥

Sgal o g ol L 05,5 Jolinl -

VWAQIBIY + iy e VAANYINY il s g

4 N

°

Aol Joo Sl oS Jbo o 00,8 Cusdi 1) 2B slapingn g Gul b Sy cdld b plaie (55,9 1aeude
bwg jlwosileys geanlid o5 OIS, auda Sy ol Sl (g 2 chgh (nl Bao 09h oo (o (el s 08 w2l
D91 (FhCa i Al e Hbgzedily glesl piacew T g NK (slo Jolos Feuly 3 e
S il WLV 08 uSlin ol YYFEVA s 5eSlin b 0 j0 093] Ve 3o ol 4 cemiyst b9
75 09,5 93 Ao (Bolal Djp0 4y @l Ip S bS] i oo FAVEVIY (8 pae (y5nST dinion 5 S 5ks VINEYIF 5
ol ool s g5 Lanags 1, jlasodileys edlad Sy e oy 09,5 (ol Soge5] A i (55 V) S g G V)
Sl 99 5 an Al olidl (B8 G55 laaisd 0in,S5 o800 (859 colled aigTgen po S5 05,5 slagoge;l aSll o
G295 4t 3 95 Syslaez S s (7 05,5 la ol sl 5l asile sy Gasb 3l 5 (55509 093l Ol Sl o
o Uy S t(55lel g 5l dbmosls (g Ll Jelo 5 43328 gl eizman (28,5 )18 (655031l 9,50 (5 yingiylunsld
S oolatuwl
S P 1) 0,5 Wy Lialydl (ol e yokay o pe 51 s alolédly (T) CD8 5 (NK) CD16/56 sl Jshos o yo s
SP<-[+ 1) ol plisi |, sl e salS CDA/CDS (sla Jslos s 5 (T) CD4 (sl Jobos 0o ys 3,b 5l (P<< /- - 0
(P<-IYBY 5 P<-IYYR) 8,55 (5l cixe yeis (NK) CDS6 5 CD16 (slo Jshos 0o ys ) s oDl (P [+ - Y
ol pian T 9 NK (sla sl 0 Shos ;0 palS 02 g (al 3l Cely oo cConss Jamgh sy (0 pod il S 25 S ems
\_ 23,5 (o8 3 0)y9 3 S plie 4 Z8L3L 090 50 (6395 4 g 009 (Hge Ll cpl Lel w005 =)

slwoaile;s soan 133 503l =T slaJsbo -NK (slo Jsbos = siasl gt 1 g0alS W03l

ahmad_parsa203@yaho00.com : g iSIl Gy « = QVFF Vo Y8 1 il o Jotuns 0dinngi)”



Bfvy

RULSEE BT~

Btz 50 (Vas Yl S, g Leda o 09,5 90 ;0 0 NK
= hand (S e U g il ol es g Salman K0
€55 2 Yl VA 55 2 1y (g 033D 00,5155 59,
a8l il3 8 NK sle Jolw a5 oy lid g 00,5 cwyp
CD4/CD8 sla sl cows § CD4 slo Jobo aSCI> o
«)L) oy iu» 6:\_;].’4_; UQLA‘ » a\suabu] )‘ (V- )usb L)M.(bls
o OLBCE559 o (el e 457010 3529 Jloizl
2 lanl o geas camas aad gla b,y ,o &S b
05515 o lbn al 53 55 59,5 3 Cishe b e
[RSPRYSIIPIL LA GRUINIV- IR S8 - - SR WAL S £ K
ploml b aie) cpl o Kiamgh U ael 0s>gr (slo Sl
FERUIWRIN SN R "W E S G RN VRV S SPR| FPIESUIP PP K
B8535 Qbgzmaals (ol piass la el 5l (S )
518 1
S*IX OP9)
o) sylel anel> g 7S dod £95 5l asllas oyl
SN Sy 4l (bl glale g Dlgmiils | ey
Jbw p9 Jlos o Jmasdi 4 Joids (2559 pole
aS il LSad slgnl ol e ol oSzils AV-AA Liass
S oSl L)l (Gogal Ve olass Ll (e
panlw VYTV £ 2V 08 Sl Jlow YY/FAEYV/A
e eS| Ay 5 0SS VAN E VI g S
G5 diged by, au (ai8olp FolST 2 Lo FAIV £ V)Y
V)= 7S 09,5 90 Ay by, Cymed 4y g oLl ool Bolas
aS Wog Sl o3l aiold g (&5 V0) J S 9 (L&
50 Al ¥ Blas) plaie 85,9 codled annds JLb Y b
ol Gla Soge3l olaws a5 cowl (S8 a o3V ol olibs
L Oygin fuizred g 4 idS Slallae ol o 5o
Sladss ST 50 .(ANV-1Y)ase 8 ol el laasie
2 Sl jolas Lo Sogo;l olaws aie) cpl 40 oo plol

| 0093 Ogd> ‘1D

IFAR (60 9 53T (pzxiy 0 ylod iz 690

doddo
ol ol daolfinlol il (g b oyl Jl> o
=259 SLAEIld SIS ) 4 &S WS (o0 D50
Slallle (50 galy » W3l oo (ol pians lagaly
] s 0, Slae cagie S b 555 ol
5wl (o)) slacudld aSl> 5o (Vearid )1, o
[FYPPEEONY (P SWEWIPP-X SUL ¥ D= B [ -3 FOWE LN WPy o P
J=B Olss ol S (nped 5 Sdlad (VoS (oo inis
(Mos,5 slml (Sislgigenl byl 5l (F 0 50 1y (s
PS50 (Nogd s o (ol gl Gl sl
5 i) ) (el KosS e slagge 98 wad ( pel
s 5 Ll slacrlsnle mizen 5 (J95 595
5 Slae 5 adly I3 ()2 S 5 P52l J2)
L ools 1,8 )Lad cod o s cpaiz jo 1) (sl e
Sladllas 5l sael cway SLeMbl (D) 0 S o g5 4
15 L85, 45 0 oo Calem syl ol 5l ol S ann
VL) S 0 5 g (e 5 W (S yed slaoyge M
P 5 a8y celaial Olalus jo &8 8 5l ey aan
(P s 3 (URTI) Sligh i (6 )lmo clacishe s
9 90D G yed Smgh yp 5l dmy (el e 9, Soe
Sl ol Job 50 08 oo i Ol s ol Yok
Vo Sl 5an (g3 ped D dy a4 Gl o,om? ]
alox (oyne po Wlgioe o eaalmily Jsb 4 Cel VY
Bl Gl Coghe Jlas g axd S 15 las S g b g ng
NK ol Jsho 1 ias il s 45 ool i Sligios
o=l 50 N yls Ll oS sl codlad g 50,5 0 T
2l el e ol LS g McFarlin -+ oL,
00 2l LY 5o albldd, CD8 g CD4 NK (sla Jolos
Eras HieS] mSlas LY0-Ae ol b (Celo | aos @)
3o celw ¥ Lo Jolw ol slaws pioran 50,5 (5155
s Timons .(M)cwa 550 o559 51 S8 ol e a1 o3
IV Sais L ooy olS, aads £ a5 wobs las o), Ko

sladslw o oo (ialidl 4 i Bras oiansT 2STas

O3 (Bgdwo sl Giloyo — Siblagy Wloas g (S pele oliils aloxo



c..\.uTﬁ 005 @b duds G ol il VAR

S5 )5 Se 3,50 (8 fasisluld
plasl sog2u 05lny0 JolS medgs 5l o9l 00l 50
Lo gogosl 5l aslalEl 5 a8 asbosls, (38,5 5 lisle;]
CD56 «£D16 £D8 D4 _iwgad sloos,y; (5,503l
235 el pj e 5 4 s reghlegld g, L CDI16/56
Y laie oS es b ol 8051 san e 68 e 5l e
b sz g a5, EDTA (ol sloaind )3 (95 5 (s
o s ogadte ladlg) o > (sdiges .l ooy ST
L) JUslS sn slasoly 51 L 5,3 sloJoulS 5 5
T slacuwsad sl jasls alde » (S,lils Dako &S %
37— 5 (CD56 £D16)NK sl sl 5 (CD8 CD4)
L s 9 90 (50l S5, Lo it 0l (e slo )58
9 32JUT LS, 1l Becton Dickenson (s jegilvgls olSiws
Sogiid 039> O NK sl Jslo 5 T lacemsidd wo)o
4, CD8 4, CD4 slo Jokw cans (! pogdle .0y 8 aseine
2355 dalone (doal e 0 (ooter piie Blgie
o t g ol g, 3l laools (sylel o 5 4528 <l
Sldas o dS .ol oolwl Jgloo s 5 jolaie 4 50 Waosls
SPSS 581 o, lawgs ga=+/+0 (5o sxo ghaw 1o (5 bl
2 Ced Lawgi jlwodileys gosinid 05 Ol awd> SO
il gl —ixe ;505 CD56 §CDI16 sla Jslw slass
weseie (V Jgaz) ;o oS 4565 yles .(P<- /YD) 4 P<+/YYQ)
e D9l aigS e J5S g (25 sy S e
CD56 5 CD16 sladslo G55l 5 Osa3lotat 5o )10
Sl Eel (055 e £95 Cnl Bk il el se2s
095 4 St (2,25 09,5 ,0 CD8 4 CD16/56 (sla Jokuw
Oemizo (V Joaz) P<e/e 20 g P<e/e e V) 0o 85 ]S
CD4/CD8 s  CD4 sla Jsbus jlo sixe ralS ol oy
g P<efe V) oly flas JyuS 09,5 4y Cnd (02,55 09,5 o |,

el 00 °°)5T (\ Jj\.\>) ) )M uu)? (P<‘/‘ .Y

IFAR (60 9 53T (pzxiy 0 ylod iz 690

&l (Vo2max) 3pas o5emSlaicy 6,5 0slal
S aS Wil pwl e, e eesl 5l Vo2max s 5okl
l_g LQLS’OH)T L.\_..)‘ .\_i»))f oola_wl il o)l..\.:L,...J ujﬁ)T
o b g (Celo o bl ) el jo oglS A+ D Sy
4 g9, (TUNTURI-T 880) ()lo,5 )55 (59, p S0y joo
YIO o5 los o a8 30 ¥ Do 5l ey a0 S yaug
o 4880 Y ;o lil A w9 CBL olydl oo
asalol Slay L cyge3l 0,8 o (ilisl ooy VIO olo 5 )lgs
Oley 05 o dled aslol 4y 0B Koo Soge;l a5 5,5 oy
oLl U ggyds abiod Sl jliel 15, 50 b aids o (y305]
251 adolas & dzgi b5 008 Sl g S oilail (a5
US| ST 050 s gz 4880 5l (68 Dj50 4 b
B )5 3 oolaiwl 8,50 (B8 pan

: 69,9] p dolae

OipeST iSla == (V/FFxa_a8s a Loy + 1F/44
(ol 5T el ) (s

SO aS (VD)oL g Sawaka JSSs, 5l gaiss cpl jo
sl (s )5 (595 1 S5l ol (555 90
al_ols 5 glas | ool o o35 o905) 81zl (6l s 3 eolarl
(Vg ;95 Clw ANVE Jow S [lige) (s o )5 Jaio
4 LS (Goguis LS £, 1) 095 iy ped asls ¢ Solel pdlel
o a8 L aids ¥ Sue 4 bo Soges] lal a5 0 & jso
50 Slg YO adgl JL Lad o 5l am asssls 00,8 pS 4 ly
S ladan Clg YO adBo ¥ o gl 4y s w48 57 s
Slas jelaie dids (0 100 B0 5 05 b5y Cae s 0 00438
a4 Sl L asms dalol g0 QS 4 aS ol aiwlgs L“&‘*)ﬁ*"}—‘
3 590 B0 Zee s algl S50 Al L oaw;  Swibeyo
Gde g LaBgile (03] (e S Lad> 4l VO gl 1y ands
Folaie a5 S5 sladiges b ud (yg05] sl oo
Ol jl el ¥og ae al ol (8 293k s 5l (omism

9y 4 oo dlaad g ol a8 S o Sogesl 5l ob359 (yaesl

O3 (Bgdwo sl Giloyo — Siblagy Wloas g (S pele oliils aloxo



ElA

RULSEE BT~

JAS g o225 Wog,S 58 (yae3l ilisie Jolpo 0 i (s o )lro Bl pzuil g (puSiloo ) Jguo

9031 3o el ¥

o903l 31w alolédly

o3l 5 S

G)Loi
P value
X+SD oy X+SD Sy X+SD Slasy =
ofe e fol-AEA \e YYIANF £ 21+ F \. folevY+g/e¥ \e S D4
cIA-Y fANY £ 4/\Y e fY/AD £ 4/F) \e f4/64 +4/#4 \e Jyss
[++0 Yy/aa £#/-Y e Ya/vYY + /7% \e YE/IFY + O/FF \e e
" CD8
<IYY - Y'Y/ A+ SIYY Y- YY/EY + YIAY e YV/AY £ YIYY \e Jps
</YYQ AV =R TAR \e T2y £ YIVY \. YIZEY £ Y/ Y \- e
" CDl16
<IYFO OIFY £ 0/PA e /04 £ 8/7) \e YIVY + F/vY \e Uy
<IYON YIYY £\ # Y- /) £ Y/FA \e YIFE £ V/0Y \e e
e CD56
ARAY Y/Fa £ YIVY Y- AVAT - -VAV4 \. YIFY £ \/0F \- Jyas
[+ YYAY £ VIYD \e YO/Y £ VWY \. YYAY £ 70 \- e
" CD16/56
ARK ANYY £Y/V- e UYY £ Y/ V \e VoV £YV/FY \e Jys
o[+ Y VISY £ - /FY e «JAY £ «[YY \e VYO + «/YF \e S CDA/CDR
AR VISP + < IYA \e V/SY £ -IVY \. V/fQ £ -/YY \- Jss

o=l 5y 2 MHC (551 Gl 9o 5 5 S sla Jslbes
Geios s (VoS Jlasl 1) 555 SunasS colles o Jslo
331, <A IYOY g P< /YY) (gls e il wigSomn ol
oS ollae S L 55,5 5l s alolidly la sl sl Sl
aS o9 ol o axlge )T b asdS Slidss cwyp ,o oo
CD16 Lo Jsbo (iul38l Yaans oty plosl liiss il o
4 iz Sy 4 (VYA DNFNV)og oads 5,155 CDS6 §
SLSan o Hack Lgss .og 03,5 6,Lsl ool ol s pas
Oiss JLes a Lacuwgid ;i pae ) (IS O 9
2 ORI S5y (K d e L oad ganaz o
L ol ol sl gg5 a5 50,8 o Ll ctoliiwl Basge
Oe—zee (W V)abls & plae ot sl i jed 4l
I, NK) CD56 sla Jslow poss sae 3 o), SKen 4 Peters

by anlo V0,50 Sy (o i ol e 5 0
L 5 Lol (o es asli g5 4l a5 cin )8 (0)l38 (el
dS Wb ase s ol e 0 (YA Clls & plie Gadod oyl
Jolse 51 6 a5 s sls Lebl Hoffman 4 Pedersen o5

IFAR (60 9 53T (pzxiy 0 ylod iz 690

G a9 Sy

) 4SS (ml ()2 9 S E9dg0 Ay (3l ) )3
S Lagi 559 3l e o a5 o8 las bl
(T s NK slaobow 039) (—oal o L piiie
30 05 aS glassS a4l a3 T O jge o5 Oladsd
Lo 5 Sl 48,55 S jg0 ate (5o (Aliod a8 [
ot g3 d by ye Gie i )0 09290 Olindou
113 alesls sl (V0N #) ) L an 5 Nielsen 45" ol
S gt So olse an wSle e GBS cnl Sl
Giias U sty 9 48 Cal Jlo o ol a9 S
S (o s s it Gy s Ly s
4 Gdizme HbLs (e d el 48 S 0550 ool
GG (3559) a3 Aty 958 S e
e 9 Etn Sz 35 Ly s an b e leaiiy
el 05,5 oolaz!

CD+56 4 CD+16 slo gl

lacsid Hlsie a4 (NK) CD56 5 CD16 (slo sl

L 8 0,55 1 (g0 0,08 4 Wlowds Cay ypai sy alls

O3 (Bgdwo sl Giloyo — Siblagy Wloas g (S pele oliils aloxo



03139 (505 O ) dudr S 0> 1 g,

CD+4 (gl Jskos
sladsho g5 (5 0lgl8 (CDA) aS ST sla S5k

(Vs oo JSi5 1) o] ples pylezrans Ygons 5 005 T
I sk cnl <t/ 2 1) s cne 2alS ol eios gl
o Selw ¥ (35b slsls (lac (855 5l any alalidly

Al (ol il b jlade @ o Jolu cpl olaad 559

Glaado ) 0,00 V0 ol o a5 ,LSea g Hinton a3L L
0,9 (sweliivwl (godigs O 4o Vo2max 790 wad b oyayg0
s Yukie (slodadl uzmen (YF)oll oo gued 0l ow)p
ol 1) b ol (YY), LSen 5 Verde 5 (1Y) ,Lsen
3hojlas cedllas (V£ O)Nielsen gloaadl L Lol oS oo
olS 4 s o0 CD4 sla Jsbos sy 2ol Sys LYo
Sl i 5oy VDl 55605 5 (YA) ol ol clale
SplS 4 S ol oas olgaiy alal) pl 0 05 o Lol Wyl
Rl el nad Sl e Jlis 4 Lewdly Sl whaw
SySdas Gyl (! 5l g 99-Bisn el slagygey9o ol
5ol ozren (YA)awo oo 4l 8 ),.sb I PP O] P Swou
sloyg—aysn 5l bls any alys o CD4 slo ol
Ladsbor il 52 (10055t Ao 55l o) S35 5
sl

CD+8 ¢la Jslo

Loy Sao s p (2o S5l (0 tege CD8 (sla sl
ol aiod ol bt b e Cgmetne (Joluygy
OLE (5855 31wy Aol 1) by Jshow ol (p<e /= + ) o sixe
5 Simpson «(¥1) ), g Nemet zols U a5 cpl ol
o)l ggm—en (V0N ) g Nielsen o (YY), S
Bma9p 314y s o La ol el shass al3dl ¥
gl S5r5e S50l sleens S 1y (i ]
5l acx CD8 Lo Jslow 1s5 «(¥1)5,5 o,Ll CD8 (gla Jbos
O o ) S50l gleedi S olas 5ty NK (gla sl
QD8 Giomsid sloos 55

CD4/CD8 o

eotl OS] b sloasls 5| CDA/CD8 cars

IFAR (60 9 53T (pzxiy 0 ylod iz 690

Do g Se NK (slaJobor (slaog S 05 gunly 2 538 13
0309 e &5 Sanl (8o IV Vb oo (o559 (2 03
gz oY ploy o b a5l Gadod (pl yo a8, IS
S tl 0055 J3,55 5 33 G505 4 laJsko cal 553
Sole 51 b5 A cul o Soe S pae ol 80
05092 75 9 Ol (o reS e il slagsge 9o
1505 Ja¥s 5l O DL ML g 5 5y s ginncs
Lol ag,5 bl 4 ol (Son o Jshos cnl i pas sy
5 el glS rals pomen (Y + )il o0ud comwl Slac &
> Loagil ol slacig yin 55 Ladly 35515
O DRIL adls 28 o cnl o Wl B559 0L~

CD+16/56 (sla Jsls

03 055 slaamgit) 51700 Loy LaJsbo ool
il o paS QUlg g osls (plasslogs a ) (Jaos
1) oog s 4o 039l (cando slaslw 5 (559095 slo ol
L <ele o)) ol tne Lialil s ool gl (V)ai o
ol Hlas 1 ped 3l ae aloldd CD16/56 slo Johuw slass o
Slde a (n et Sl am cele ¥ b Jobo cnl slass (3L
= o)L g Espersen alal, ool o .caS ol ]
90 Al e Sy Az B o) b ek ol ialjdl
o8l 50 oL Se g Moyna yizres (YV)a50,5 5158
3 05 lasissnl o 5 3,0 sloisgail 15 b ool o
9y o0l3E (55 el SlaiBo B goy90 ¥
LSy ool s g5 4l (YT )i0 S o,lil i S (545 290
g (=l (s ped aeln L Sl 59 Gadiod g0 o 4,
NK sl sl (il 8l Vs 5 el gl i
Sipel L gleesiyS p Gyl Osesse 5l & Ol
ol o (V03,5 oL L Jsk ol s 5 97
Je S 5 T glagsle bawg oad i slagnlS sl
algi o 5 (IL-2) 93 (5ol il g (INF-p) Ll 0,8 20
5 09> ol Gl Geizmen (Migd (A1 ol el
slos 5 (O Dlard gosilly Gialidl 55 5 (T)(gel i
sl 28 NK gla Johu slass aoli8l 1o (V) 0y 635 w0

O3 (Bgdwo sl Giloyo — Siblagy Wloas g (S pele oliils aloxo



Elda

RULSEE BT~

O dd S aS ol Ll sdow cpl mls IS ek
slaai o g8sw rals L ioli8l el cons hawgy ayals
bl soy90 4o Olpss pl bl wus 5T s NK (slo Jolo
B8 Ao gl oo ol pls el ol S 4y s0g5 @
JS=By9 ol8l (dles (6l (ASie (LB 55 (o ped £98 (0l &S
ICLPUNIRIE Y

&) Pl

Shals s p3¥ 055 o adlie B gl dwy (o
=303 pole 5 (P Lan i Al (ol )l aladie ()l goeiils
ol Sl Qs yod 4 o a8 jloal Gl em ol oKl
wisled (510,08 dileras idged 50 Lo b

5y Alolidly e ] 45 ol Lt i ] gl .
Celw ¥ ()b 51l (p<e /- 2 Y) (s)lo gime Rals b))
Ol oS i 5l B ke & Rl Gl ()9 51 o
5 Sagiv (1Y) ,LSen 5 Yukie gl sa_sl L 4.
Syl Slasran (VFND) ) LSen g Nielsen 4 (YY) LSCon
&yl 5l cde 4y ol oy Sos CDA/CDS s als
en = OV 955,05 J=o (o il sl 90
(TRl sl hans (20l (izren 5 (Y1)l u DSl
Sl i (b 5l sl CD4 slaslw o (Y5515
L5l 4y s CD8 (sl ol ity fol3l (s
ool (Y )asls oo CDA/CD8 s ials” Jule 1) CD4

Qg g0 9 00,5 i | s gios] piaacs CD4/CD8 i

&b

1- Lower T, Padgett DA, Woods JA. Moderate exercise early after influenza virus infection reduces the thl

inflammatory response in lungs of mice. Exerc Immunol Rev 2006;12: 97-111.

2- Kapasi ZF, Mcrae ML, Ahmed R. Suppression of viral specific primary T cell response following intense

physical exercise in young but not old mice. J Appl Physiol 2004;98: 663-71.

3- Malm C, Rodica L, Bertil S. Effect of exercise eccentric on the immune system in men. J Appl Physiol

1999;86(2): 461-8.

4- Da Nobrega ACL. The subacute effects of exercise: concept, characteristics, and clinical implications. Exerc

Sport Sci Rev 2005; 33: 84-7.

5- Nieman DC. Does Exercise Alter Immune Function and Respiratory Infections? the President’s Council on

Physical Fitness and Sports, Research Digest 2001 June; 3(13):1-8.

6- Heath GW, Ford ES, Craven TE, Macera CA, Jackson KL, Pate RR. Exercise and the incidence of upper

respiratory tract infections. Med Sci Sport Exercise, 1991;23: 152-7.

7- Mousavi T, Abdollahi M. translated in: Advances in exercise immunology. Mackinnon L (Author). 1st ed.

Tehran: University of Imam Hosein; 2003.p. 84-109. [Persian]

8- McFarlin BK, Flynn MG, Stewart LK, Timmerman KL. Carbohydrate intake during endurance exercise

increases natural killer cell responsiveness to IL-2. J Appl Physiol 2004;96(1): 271-5.

9- Timons BW, Tarnopolsky MA, Bar-Or O. Immune response to strenuous exercise and carbohydrate intake in

boys and men. Pediatr Res 2004;56(2): 227-34.

IFAR (60 9 53T (pzxiy 0 ylod iz 690

O3 (Bgdwo sl Giloyo — Siblagy Wloas g (S pele oliils aloxo



c..\.uTﬁ 005 @b duds G ol il fFYE

10- Salman F, Erten G, Unal M, Kiran B, Salman S, Deniz G, et al. Effect of acute maximal exercise on
lymphocyte subgroups in type 1 diabetes. Acta Physiol Hung 2008;95(1):77-86.

11- Haq A, Hussein K, Lee J, Sedairy S. Changes in peripheral blood lymphocyte subsete associated with
marathon running. Med Sci Sports Exerc 1993; 25(2): 186-90.

12- Yukie S, Yukinori K, Masanori S. Effects of exercise intensity on circulation leukocyte subpopulations.
Environmental Health and Preventive Med 2003; 8:18-22.

13- Tvede N, Kappel M, Halkjaer-Kristensen J, Galbo H, Pedersen BK. The effect of light, moderate and severe
bicycle exercise on lymphocyte subsets, natural and lymphokine activated killer cells, lymphocyte proliferative
response and interleukin 2 production. Int J Sports Med 1993;14(5):275-82.

14- Sawka MN, Foley ME, Pimental NA, Toner MM, Pandolf KB. Determination of maximal aerobic power
during upper-body exercise. J] Appl Physiol 1983; 54(1): 113-17.

15- Nielsen HB, Secher NH, Christensen NJ, Pedersen BK. Lymphocytes and NK cell activity during repeated

bouts of maximal exercise. Am J Physiol 1996; 271(1 pt 2): R222-7.

16- Nielsen HB, Secher NH, Kappel M, Hanel B, Pedersen BK. Lymphocyte, NK and LAK cell responses to
maximal exercise. Int J Sports Med 1996 ;17(1): 60-5.

17- Nielsen HB, Secher NH, Kristensen JH, Christensen NJ, Espersen K, Pedersen BK. Splenectomy impairs

lymphocytosis during maximal exercise. Am J Physiol 1997; 272(6): R1847-52.

18- Peters C, Lotzerich H, Niemeier B, Schule K, Uhlenbruck G. Influence of a moderate exercise training on

natural Killer cytotoxicity and personality traits in cancer patients. Anticancer Res 1994;14(3A):1030-6.

19- Pedersen BK, Hoffman-Goetz L. Exercise and immune system: regulation, integration, and adaptation.

Physiol Rev 2000; 80(3): 1055-81.

20- Timmons BW, Cieslak T. Human natural killer cell subsets and acute exercise: a brief review. Exerc
Immunol Rev 2008;14: 8-23.

21- Espersen GT, Elbaek A, Schmidt—Olsen S, Ejlersen E, Varming K, Grunnet N. Short- term changes in the
immune system of elite swimmers under competition conditions. different immunomodulation induced by various
types of sport. Scand J Med Sci Sports 1996; 6(3):156-63.

22- Moyna NM, Acker GR, Fulton JR, Weber K, Goss FL, Robertson RJ, et al. Lymphocyte function and
cytokine production during incremental exercise in active and sedentary males and females. Int J Sports Med
1996; 17(8):585-91.

23- Nieman DC. Immune responses to heavy exertion. J Applied Physiology 1997; 82: 1385-94.

24- Peake J, Peiffer JJ, Abbiss CR, Nosaka K, Okutsu M, Laursen PB, et al. Body temperature and its effect on
leukocyte mobilization, cytokines and markers of neutrophil activation during and after exercise. Eur J Appl

Physiol 2008; 102: 391-401.

VAR 60 g 43T (i 0)louds (pBUZD 090 O3 (Bgdwo sl Giloyo — Siblagy Wloas g (S pele oliils aloxo



Bfeey Ol)5e2 5 552l el

25- Shadan F. translated in: Textbook of medical physiology. Guyton A, Hall JE (Author). 11th Edition, Tehran:
Chehr Press 2005.p. 1494. [Persian]

26- Hinton JR, Rowbottom DG, Keast D, Morton AR. Acute intensive interval training and in vitro T-
lymphocyte function. Int J Sports Med 1997; 18(2): 130-5.

27- Verde TJ, Thmas S, Shek P, Shephard RJ. Responses of lymphocyte subsets, mitogen-stimulate cell
proliferation, and immunoglobulin synthesis to vigorous exercise in well-trained athletes. Clin J Sports Med
1992; 2(2): 87-92.

28- Hiscock N, Pedersen BK. Exercise-induced immunodepression—plasma glutamine is not the link. J Appl
Physiol 2002; 93(3): 813-22.

29- Nieman DC, Pedersen BK. Exercise and immune function. Recent developments. Sports Med 1999;
27(2):73-80.

30- Rabin BS, Moyna NM, Kusnecov A, Zhou DS, Shurin M. Neuroendocrine effects of immunity. In:
Hoffman- Goetz 1, Boca Raton, FL, editors. Exercise and immune function. US:CRC; 1996.p.21-38.

31- Nemet D, Mills PJ, Cooper DM. Effect of intense wresling exercise on leucocytes and adhesion molecules in
adolescent boys. Br J Sprts Med 2004; 38: 154-8.

32- Simpson RIJ, Florida-James GD, Cosgrove C, Whyte GP, Macrae PH, Guy K. High-intensity exercise
elicits the mobilization of senescent T lymphocytes into the peripheral blood compartment in human subjects. J
Appl Physiol 2007; 103: 396-401.

33- McCarthy DA, Dale MM. The leucocytosis of exercise. A review and model. Sports Med 1988; 6(6): 333-63.

34- Sagiv M, Ben- Sira D, Goldhammer E. Beta-blockers, exercise, and the immune system in men with coronary
artery disease. Med Sci Sports Exerc 2002; 34(4): 587-91.

35- Ramel A, Wagner KH, Elmadfa I. Acute impact of submaximal resistance exercise on immunological and

hormonal parameters in young men. J Sports Sci 2003;21(12):1001-8.

VAR 60 g 43T (i 0)louds (pBUZD 090 O3 (Bgdwo sl Giloyo — Siblagy Wloas g (S pele oliils aloxo



