[ Downloaded from tumj.tums.ac.ir on 2026-07-07 ]

s dlis

mmmmm

agpe o il (5 jlons )3 WS Falu 9 By9bide (ol gk (IE 32 (65950

oS>

. e

AAC\/RR A TSRO WA C\ VAR 7L SRR VL LA VAR VAT RO W
ol el B e lsa e Sl 5 a5l i 6 p S L algr e e el (Solen ol
23 fah e 5 Osdes Yoo YO L B a5 o bl el oals 13 00 o 1) L8 Ol Yo 550
v_.ﬂ iP5 5l 5o lal 28 Olgdl asls LT3l gy g el 10V OGNS 55 5 TN0-Ye OS5 S
3wl Sl Sl s (s Ol 4 s s by hie 5 sl Slad s g1l ST LS e W)
Sper abadsbe 0s e (s Ol gear ool 3 05 0 e (AU 5w o e e L S el
slely Blo dhae glad g 5 I ) (K505 lad sha a3l Sle s |35 5 4 (Treg (Thl, Th2, Th17
V_MT&_;;}A sladis 5 U sladisel o QL»JCE-V' ol eSS o A5 ol b Lo e glay S ol
el 0 el

3 s o sboS e s TNFo, IL-1, 116 e oledl o 5 oledl slagpSsnle =a5 L oledl glad s
GM-CSF, PDGF e A5, sla, 556 . ils i O30 el 55 IL-4, IL-5, IL-9, IL-13 Jze TCD4+ (sla shs
CCR3, o Olislaodi S 5 oeSL gl 5 MIP-1 5 RANTES MPC-1 fro ol S 5eS 5 4y (B poe 5 5o
Ll 2 Sl Oles ol e 4 235 el gladyle il 2,5 CCR4

S A3l IL4, IL-5, IL-9 e otiSaS 5l sbacenb o1 U Sloys oS sl T« Sloys i gbas s,

oS smle ST danS sl oledl glad o (ool gels” lals”

\4;@.4 ol o
Yo o
Slsdgs Lo s a

*rﬁ‘;u) LA.:.!

S o Sy eSS (s gm0 =)
e oS ¢ S5 o (o) ] il
Ol Sl Ol K

il o pe (Slacs oy lddoeT 55 0 =T
S s Sy 5 oo oSl
Slacolos 5 Jor loss 5 asi o sl
olLs ¢ 5l s 55 Ol loy w5005
O] O ooy depd Sy psle

B Seploy o ol 2l S 550 =1
Ot (S b oS8 0055 ok

Ol g

o
53 0L GslaS sk Olg i s ek 5

O3S b S 50 Olsjloy e
STV -FPAYAYYY ;s

E-mail: rezaei_nima@yahoo.com

ES-SIP RGN P PO R CJCIES. S PRI P NS RV PR I O
ﬁ\f\ﬂu_}:\kﬁa \EX) A{Y'VO JL.;UC,.WJIASU,;‘;«
Y
b s
Sl 0 (3l>u‘ Q‘ﬂ\ B v..wT Cj.:.& Sy 2 L;d:;u Solalas
J.d)) QlS;;S QL:A BL Q‘J.@;J.@.&‘)JASQ[JJUAA u’f‘)\u&lgfb
el ob_)s u:')‘.)f b AR C}ML Sl 0 r[;u‘ JL V=YA 4w yde
ol il e Olal 3 olew pl ks Caeal sdiasOlil oS

Bl Sobe el ol b Sl 5l canllae

Tehran Univ Med J (TUMJ) 2014 August;72(5):273-85

http://tumj.tums.ac.ir

5ol o3 i b gl Sl e el oley ool

Ml 5 R p ol a4 e 3 Shes
2 e S len il 3 S el ABL olse (gl e
S s 5 8 SG SasS Caa e 3l aS Sl o8 slaysls
0% 330 Oskee VY/¥ 250 55 5 (618 555 Ok T O0ls s
5 Lg Ogabee /0 0dSH 5 UL Slo s Sleds a5 353 o0
Sl gt Ll ok 3T Y5 Ogke Yo ssam s T s
el V008 L b ool il (gla s 5238 Comen 1VA (,J

y

AD B YV (sladaiin B s lach VYV o0 NP aliyo (5logs (Sidip pple oltils (i 0uSitils dhas I l l I\/I |


https://tumj.tums.ac.ir/article-1-6140-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-07-07 ]

OllKas 5 digo ooy Buao Yv¥

B L 1 [ NP WS g v T
L oled 3l ool Olles 55 e mRNA L2 L slad sl
"l ol 03T

Gk T glad sl 51 &S YooYZ KD 055 b J S50 AL-3
Gl S LS55 5 558 e Ay b eels Natural Killer (NK)
L ool 5 S S Gy Sk pmsige o sl S
5 ble 53 mRNA IL-3 SOl gladshe Ol S o S o0
s AL AL3 e Sl Sl S35 515Y mle
5 CD69 (g3ladlad sla SHle bl 0o Cel (3550 655 2
SIS @l 3 sl &slealsT i3l 5 CD203C
iledls S5l V.;;.ida High Affinity IgE Receptor (FceRI)
Sl 05T L syt 5 TL3 ks Lisussl g5, » CD48
G3lslsl 4 e b gnssl mhaw > CD48 Sl S b e
Vs ST Ll OF Jlisa 5 IS slagess

ol o e IL4 S IL3 s 3 oS S ,dis glad sk
s 51 amS e W Th2 lagaly 5 2alS 1 TL-12 g
Treg L Th2 35 4 SO T Joho plad 4 U5 oo dlas Shae
TS el

OF sk o o iage &8 S VA KD 035 b JsSU e 114
S Olgea IL4 ool ThY glad b ds fucls T glad b
P 5 Th2 5L s 5 Gl 5l Sl oo s eVl S sl
5 S oSS Gl S b5 TS Jos IgE
LU T4 sy 28 s (ol e Sy 5550 3 s b
_» (Vascular Cell Adhesion Molecule-1) VCAM-1 J }Q 50 Olo W
3T gbadl St (Gl Sl o 250 1) JU sl d o o
Sis oS spde bl 4 biawgise dafigil da syl
e i 53 T4 Oy SRl el S5 (sl i1y S
Sl ol Sl 05t Tasde ki 5 sk el
Slgen Ol b e oS Al Casd s e 5l
S ebanl e 5 ST lacsiben 335L 03 S sl (n ege
L Th2 Jho Jlsrl s 5 (Lase IgG1) Ll 1gG4 5 VIgE & IgG
Vs el alsh (sl s

Sl S U gy 5 b [gM CD 40 B7 MHCII 0, L4

v—iu}?ui-—i‘ﬁl“{ﬁ-iﬁdxsd‘&-iﬁbB6L”‘djbd‘“)>r—§

odd Wl s st e G V3l an Sl Nk slads
TS e e 5

el L) b gl sd el Sy el slags s
(ol sd 8l me 3l Olsee el o dlB LS (g lam oA alud
(i ST el Jels) st sl (o Pl 5 Oleys 4 pslie
Sl (s esll 5 Saeb U Las e cop el Lol
(St I 31 S oy 5 oS0 Sy 55 Sk 58 ol ol2)
s (1 D) ST 5 ST el als) ST
S

2 bl 8 Ol el s S5 sl Gl
5l ST L ales e Sl A8 o Wil ol (6550558 5L
ol 0o &S Sl olen e slay Shide 5 el sladshe
sp Pl 25 e el Sl S5 Sl Skl 4 e
oF o e oL Ol allsl 4 e oles (gl e slALST
T g kS A SS 5 e

sl Jold s 0l o, pSU ) :(,.J 53 bysSt S
LSt -Y ol 53 S mle S5 i oS35 B
Slarsrs 5 1sa 55 Ghae GLOSIT o 555U 53 1 s
5 Ceeslie oL iy 5o S oy Sage Olgea ol glicdsie
VR PP St R N U

Fli e Gladshe 2V el s (SSdssel slay Sl
Sbis glad o da fids 55 da i a5l da s dacow i)
Il sbdsbe 5 ol Gl 53 ie gbdsbe dajlis Sl
3 b dagS S dapS ule (el sla)slde -7 il
Osen ool IgE E s slS ghpal -7 7l e luST S
V355 g g S5 slagaly 3 gl S

oS 5id S ot baopS sl o151 el 3 LS sl 2B
Wiy sl stosoler S smle (ol iy S sle
S o Wl G el 5355 53 LS 58

ol ol 555G 03 WOT B 5 oS 5 gl 5l tlacn (S 5
sl el Y Jgd s

AL-2 635l 5 4y shaze VOO KD jo i gn 53 oS ) il AL-2
53 IL2 5 mRNA IL-4 oSOl sad sk "ol IL-10 5 TFN

b amlie 3 (sibas il pslie ool b Ol 53 255 515Y wle

FAD b FYF 0 o)los V¥ 5,50 4T FAF 8l o g (S pole olCils o sy odSCtils alono


https://tumj.tums.ac.ir/article-1-6140-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-07-07 ]

YVo

el s lauSsilen o Loy s5las il slaslew 55

r..i;;,:\iﬁ (PRNCPH CHE [ R PR

S50 oLl s i Th2 slagmly WIIL-12 28 o skite (g5luls; el HLA-DR, CD48, CD69, CD203¢ 0k il 3 S Pl
s gl e K, IgE b3l Th2 gladsle il Sz oS P
S g5 48 Major Histocompatibility Complex (MHC class II) MHC II, VCAM-1 153l
ol sl Gl esSge (Il CD23, IL-4R
ol s b a3 RIEPEP & oSS
IgE, Th2 et
S5 i I BICDIIb+ u, 5586 Thl oS sule =5 Jles ThIT7 L il (Th2 as, s 4 oS ol
lsh Gl e Sidte FCeRIo, IL-6 il oplad 5 A, 5556 dgE, TgG4 il 53l
oS ‘5J'ij‘i c.ﬂli u,",;ﬁl)_é! (mCLCA3) hCLCAl Wl MCP-1,2,4 JIL-5Ra, CCL11, IL-8
oS se il Total IgE i3l VCAM-1 -SG5l gl 53l W oS )l
(PSP OIS Sl W e llS glad s (63 en
sl lme @Jﬁ)
Wiyl dL-S g Wl (Th2 pls 5 as, 10 oS o
S ks rals TNF-0, IL-18, IL-15 e W1 L ThT 2l 53l VF oS )l
IL-4,IL-5 ,lge L Th2 _2als
ol e St oSl ybe p sl sl kil 05 S Il IL-17A&F

S5 SRl

CSF, PGE2 IL-6, IL-8, GM- =& 5 2331

L sk 63 en

S Rl 4 e Culg s S e Ol |, IL-5Ra
Cledl 4 e sl (S LIL-S s Wb sla kb s sl
slasl =T Tl Sl laddbe 53 5 ssde Sikd s sl
S 5 Shd s Ll fals s IL-5 (slas Slas oS as L
IL-5 Ll eSS b slagsb ml o Jl> 5 " azes 530 AHR
2 A gt s Bsde (335 Jdpussl sl als el bbb
TG AHR U 5 03T 4 gl
sk SINV=0m 58 5 Pre-B Jshe Al 556 Ol peay AL-7
Sl Loy 4 e 5 28 Mg Olganl e b 2l

Tl sige bwg el Gl plae o L7 543 0 B b

Tehran Univ Med J (TUMJ) 2014 August;72(5):273-85

http://tumj.tums.ac.ir

Ol e 36 3T Jlge Vs e skl Loy 05 5T 45 2
O30 B od W Ol IGE o v rhas 2l & e O3
da.» S 2 S0 (gl 3B s 0a S Sk S J s 55l e
Cj\; e .3 |6 (AHR) u‘«\fa 6\}?“ Lgﬂv\i&fu" 5 IgE P
IL-4TC (-590), IL4TC (-33), _osasas oS silo ol aliSAS 35
Ml 035 ey el 4 Sl sltazid 2155 L IL4 GT (-1098)
BNy & g 5 el Y000 KD 055 &5 50 IL-5
5 Th2 ladshu JL-5 sl "ol Th glad sl om0
il Sl Ol s 5 M0 S10Y e 3 bl
S CD34+ sladybe Visyls bl ol St L &S AL


https://tumj.tums.ac.ir/article-1-6140-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-07-07 ]

OllKas 5 digo ooy Buao Yv£

g5 3545 Sl Ve KD 035 b S0 OY (S )zl dL-13
5,3 IL-13R02 5 IL-13 Ral Jold | i,

sdshe g CCL-11 5SS Ok W & b 3l IL-13
cis P STSTO s 515 Sl alsn limme JU
ok TS e Wl s sl psbig) 5o 1 AHR 5 S
Sl DL VEIA L el iy Sy dLA13ALA ) s
PR ERTNT-CR TP N(FRNEICSE RN | 05 K PP POU SYVI SR P
sbwl 1 05 Adsussl 5 B Jb5 mlaw Il 5 0Ss S
G IL-5 L TNFa U (65w 31 IL-4 L 5 IL-13 7S e
s IgE Wy bis 5 Jlen) W s IL-13 Tsyls Ly s
e s S IL4 Uy o Sl dgB dawlse S5 slaguls
Tls §3 5 4 parie B (e

Sl Taese GRIBH L bl s Th2 & plo LIS
IL5 g W, b Thl Lo o5 el IL-12 b (65 i
Viagi o 05 )T ol L Th gla S baw

Slme S35 slageal (in vivo) 55 IL-15 0Ly 5l
W s b 5l Shee ol &5 1S o s | Th2 alalya ola
"8 o )0 TCDB Jsbo alal sty TCT slad sl (slagenly

(Pro-IL-16) A+ KD Sl iy & &y oot T (slad shos 55 1L-16
C aseldnd \YY an ShwlS Lawgs 5l 5l e ssd e
e Sl b Sl S Olgea 5 050 e s b 5
45 S Jane CD4 4 S pdie 5 555 sk g5l
5 S e Jes TCDA gladshe ST saS 5 s, 580 Olgis
L ol sboSsmle mi 4 e el S5k Olses
clodls 4 e &S slnSale Loy TNF-o 5 IL6 (B
oS 5aS (iluenlsl 5 ot LTCA izl 5 IL-15 e oLl i
Wl 505 el 3 e (28 dL-16 7555 s 5eeSU 51 s RANTES
a5 ThUTH2 Olpe 53 et Go b 51 1) 5301 ol ey
TS e e

ciF L e JUE Ul JUE G slad gl IL-17
Oby W L IL-17A ".aS s ¢ > PGE2 5 GM-CSF JL-8 IL-6
ci5 Bl s MUCSB 5 MUCSAS (53 oumse (sLa05
IL-11 5 L6 s pmbsn oS sule Mg WL 5 7 Sy

P sd e Al el 53 onsn alsa e 03 Sy e

L ol 53 05,31 Lo g5 o W1 lsm sl mme Sl g5 581 Al
s e
ol Sl A 05 S 53133 55 ames s L9
ol Slen] glacsss @iy 55 wlal (28 aib e
Gl (BHR) 2551 5 1y o5 il ook ) Al
oAd Siddas 5 T e i Rl 5 IgB e sl
el Lo Jlad S U W1 O TL-9 5l ol sa (sl ma
( SLSThCLCAL L) 5 ) r“T 53 Jde 4, ;5> (MCLCA3)

Yv

Badp e b S Mg I8 AHR

(#] 9 J:ﬁj"’)}j‘ QAL oj“v_.ld.il 9 LL C,J«L JL-9 QL; JZ.;\J_Q'
psi gl gladshe 5IIL-8 5 CCL-11 Jro Lap,S saS Solwslsl
O e b blecwle s Shae 5 Ady omes
obaa, Lo 0301 g ot Wl gla sl slaws 5 s e
Gl ARS8 5 Lls B ege el G3I5L 03 S S e J S
ol ol M.J.Mda S ) (,.J Olew 53 4y 3 Sas () s
CDIIB + B clad s il & oie Xid ige 53 dL-9 S35
Tl b IgM 5 s bl s s e Jl s

B ‘ﬁ‘)r\u\.&l{@ Cjk.ﬁ V.MT‘)J ‘)‘};’SL‘) gim.i) k_i_l. Q‘j& JL-9
oy IgG 5 IgE g Sl T B slad b s Shee 5 ples
S5 dgM Wy sas 6 Gsb SLal B glad sl 5l IL4
dl:.s %\JMcﬁ‘)ﬁfB&\Ad%&})fﬁw C)bﬂ}.})];
P53 B glad b s 4 Cand ke opl 555 5 ILIR0 j2i
GoleslsT b sy Il Jsbe 55 2 el L s
5 "RANTES 5 1IL-16 Jold T Jshe placd O3l sls, 4Sb
Ll Ty 3 13 L5 AL laS smle mi 5 Koo
P e 1 sl sl e ST Ol s el ks

M Sl Tl VAT KD 035 b JsSse dL-11
5 s el s alss e L Ky 5 Ol s L
Glo chlas sladshe 5 WS ol slad e Lo 5 dL-6 ol janey

YA
Y

P

03 sgde A TGE-BL 5 IL-1 L endS o olsn (5l e
5 drss) bug L1 Ol s b begie ol b Obley
Golow o L O Olgn 5 o Shall 4y JUB o1 glad sk

sl e sSas LLIFEVI L 5 e b3

FAD b FYF 0 o)los V¥ 5,50 4T FAF 8l o g (S pole olCils o sy odSCtils alono


https://tumj.tums.ac.ir/article-1-6140-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-07-07 ]

\3%% ool s LasuSsTlen 5 Loy gilio o iad slo sl 265

il Solanel Olew ol 58 (gl e 5 T sliws &S 515 L2 Th17
v
Al
sladsbe slaws (il b SO olen 20y s AL-6
SIL-6R Jskwe 55y b 51 Th2 slanS sl A5 5 ol >
L6 W1 5 ol 55 hails 285 dL-6-174/C T ™7
Tl el kiS85 174/G

S sule S Olgea 0 — 550 g adians SO, eSB TNF-a

3,05

Olseear Obboer (250 SY mbe 5 (2lsr lme b3 Ly

.. . s o, AT
3 e Sl Bl s s Tasd e 3L Ol
s S US J} C‘}J W.:)‘b JZ.E.: V..,JT DL (}Jn‘}h 6‘)"“ QJ..J' @Jﬂ)
TNF- @ GA( -308) TNF- @ AA (-238) _o szt 1S sl ol

S 3 ILTAIL-ATE Sailssma b 5 TIL-1TA w2l 530
Vil 2 S e sl 5 S35

3 oSk i 5 S glad e s e L IL-1TF
o Kdey 53 JWsul sl baw g TGF-p s Wl
Tils SR s el s ek alps Sl e

5 S closabe flsl ol e oS ml
ol 0ol ¥ Jsdor 3 el (ole 5356 Lo T 2

Soslize 05 53 31 (AL-1B 5 IL-1 @) IL-1 bl s dL-1
s ol e os Sy Olgdl dL-1B s o sl
5 A 00 S @l a2l e Bl kil 8
\Y.,\;Sde Wl 1, in vivo L 03 551 o

Slad g ples 53 5 S5 slagsslow ol Glagal 3 1L

1 5554 53 2t slagsS sale ST U

o 5 ke Sy sl mle
o Sl iy S5 el il ThIT 3L S oS P!
sl Sl Sndiialy Sl Treg Foxp+ _:als (Th2 53 S S ozl

sl lme S

sl Slme gl 3

IgE
b 55530
tlsr e S sl

sl Gl Al e muly

IgE
kb 55590
il e Sl

st Gl Al e muly

IgE
Lk a5 551
e Gl Ky

e Gl 5l el

TL-4 ol o5 G,k SITEE 556 S
bs fsle sl
VCAM-1 21531

L 55581

6j>u= S Ji.:b_‘ai

0X040 MHCII
La S o8

IL-12/23p40 :alS

IL4, 5,13 %55l

LS 5aS

CCL 1,17 dL-4,5,13, 33!
oSzl bl dL-1B, IL-6 pS sl

LSl g D g 1S

TNF-a

TSLP

YO oS o !

T S 4

Tehran Univ Med J (TUMJ) 2014 August;72(5):273-85

http://tumj.tums.ac.ir


https://tumj.tums.ac.ir/article-1-6140-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-07-07 ]

OllKas 5 digo ooy Buao TVA

CCR4 i b 5l pS a5 55 opl &5 548 o CCL-22 5 CCL-17
5 IL-1B ol esss TSLP "0 o Th2 sladshe cods el
3 Jites fosls 5ITh2 (la S sule (g5luslsl 4 2 TNF-0
Jbo 5 e &y st TSLP 0L ¢ amel Ol 53 T30 o T Ik
Y syls Lol solen s 5 Th2 oS saS LS 7ol o il 58l

MLy e e T2 slad shos 31 (IL-17E) YO S o ol IL-25
Il 0 S5 ud 53 datys ol gl Jaw 3 TL25 Oy il
s gl OAd el 5 S e i RIB UL
(COL- K peaSL gl oo a5 5 s (Sl e 0 |y a3l S
4 s oS 3> i CCL-22 5 (CCL-24) 53 Sl (1)
53 THY (glad sl ™55 00 Th2 slad g 5 b g8 Sl 3
558 Gy s e Gl L IO W5 dL25 « sl
JL-5 JL-4 asl 5l Ol 4 mee TL-25 0Ly iels3l U TL-25
sl 5 9ol BT Culispl uid 53 Shll sl &S 54 s IL-13
e 2 S S

Sy 6ol slaceS bl g1l il 53 oles slapS bl
RPN JEPRE SN ;'-J Sobe 5554 s el

Lol e o553 oS el Syl oS mle dL-10
ST slaoles L3 5 syls S8 Th2 5 Thl 31 st el
alsa Sl 53 BAPC L dL-10 .S o Ul ladlows 25
Sy 5 ool Olslas L3 (ks s 35800 Ol 4 sy Il 3130
oS sl Olsea 10 Tl a5 T 2l L elen S50
OIS i rals 5 0ad Sde, 55 sdede Sl H el Ao
o e 53 TLA10 Tl (e Glo oMae S 5 1 G
olPl e dde 3 alsr Gl Jdsmssl s IgB U
S sS Sle palis Ohle 53 V54T slajls Sbe Tl e
cloSmle e sl 2l Lo« Tas e adg 1, IL-10
T pbn Ik el kg e e g

23 SIS A8 dL-10 s 5 Trl slad sl ks o sba
o oaal el el glagal Sl s 35T g sl
53 dL-10 TS o 6 Sl SOSSL e e sLa05 AT
e s TTgA L 18G4 a5 W1 5 0301 Lolasl IgE W5 e
e Sladsho b iSam 5 ba b5l 5 ba Jd o5k dla Juile
S e Lyl i 0ad Skey

Tl i ol Sologs S5 03

o 3 r S ol Il glagSale sl 5l L33
Wl S8 (ysles S a4 Jlail b aied 0555 o0 5 0l = 5 08 5l
Jolomn @l o ILAT esl il (slagSsmle s sl s e
S5 1 ThE Sl el iy slacdlad b baeyS smla s 5 1L-33
Th2 (sla S sl 31 (6l3 pasend ST2 | sty G b 31 bl TS o
by Cowgiye 5 Shdsisl mexd 5o 5 AS e L
Toals B 30155 isn 55 S e e SR 5 s e
I L33 JgE slassims b 5 odadle Jlise b el
\)waucﬁ;wwy);@é@«}ﬁsmdﬁcz;
S e sl Yk o5 S

sl Jsbo mha y ACAM-T Oly oot ks L JL-33
IL-3 L (65 jums 5> 5 "CCL-2 5 CXCLS (IL-8) JIL-6 (s3lwslsl
Jesussl s sl Jsle 11, IL-4, IL-5, IL-8, IL-13 W5
LIL-33 fwomen Vs e i 1 SO0 Oledl 5 W1, Ll
Le.g CCL24 5 CCL-3 (CCL-17 TGF-B IL-13 )y Wl
L alsn e Sledl o SUL L op S50 S 0s Jib s s 51
TS o T b a5 5 el sy

Thymic Stromal Lymphopoietin (TSLP) alis 2& 55 IL-33
e 3l sdd siise (Dendritic Cell, DC) Jsho gl oS Ol
ol yones OX40L CD40 CDBO Zota ool 3 b 5l (Ol it
Jos CCLAT 5 IL-1B, TNF-a dL-6 o slasS sile i
DC Sl mlaw 53 ST2 gy & podites il b 5 7S e
Eb 53 Sl s oS kel 51 ILAI3 S TL-S W g
Sadsh by IL-33 a8 o oy ) ol Th2 g5 ad]
Ol Ak b Jas 20 o b Sloal 3131 25 53 e JLS
Tl BLI ol 23 b S sl cl a5 T 50 e

SS b jsba a5 Gl IL-7 L as e oS gule TSLP
sbdsle shugen bi= 5 ald T Gladsle g ol
5l (ST slags e 53 Lol S o o5 |5 e U TCD4
TS o S 5 5 Th2 § 5 TCDA (sladsha 5 25

myeloid Dendritic Cells (mDC) slad sk TSLP (OLLSI s
CD40 HLA-DR Ol Jiulpl & e & &S o w1

(TARC) sls La,S soS US55 5 CD83 5 OX40L (CD86 (CDSO

FAD b FYF 0 o)los V¥ 5,50 4T FAF 8l o g (S pole olCils o sy odSCtils alono


https://tumj.tums.ac.ir/article-1-6140-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-07-07 ]

Yva ool s LasuSsTlen 5 Loy gilio o iad slo sl 265

el 5354 53 6ol oS sl I S1F Jpun

“ons 5 S Sl slaosS sle
(AHR) 38 sl e 5l (6 iy S2alS 0501 )5 dgG4 sl dgE il Vo oS ol
RANTES, IL-5  dN0S, COX2 _als
J:éj)‘le ‘L}.ﬂwb ;J:éﬁ)'):\
slss éiﬂubjluiﬁéﬁi\,;@l,; Sl IgE juew jlgs dFN-y il A S & )
55 o sS
il Gl d 5l i syl S8 IL-1b L IL-1ra

o sS SM) alS

el ials

sdiSu 5 Thl ladybe opl Moas Koo Th2 layyS sl
csbhe Miza Thl e ladile Olgew L35 IL9
OA 5 5l MRNA 5 s Ol e L ROS asily 2yl 531
Mdas e Ll BHR 5 olea (sl e ol

slaS sl W 5 Th2 ladshe 5l dL-2 ol ane IL-18
M e NK glad e 5 TCD4 (glad sh albows g Th2 5
&S s o ey IL-18 & TL-18R Oy L b 353k 5 bs ke
F SoS ule 5L VL sl i 5 s A SeLIL-3 ol s,
Ty o FOORT alanil gy S 3 4 5l 05 Th2

Vssi e Ay TCL 5 Thl Jybe laww g5 Wl 055 20l AFN-y
Pl e Sl Sl Olay 53 48

Sl s Shosus sl Oledl SNy 55581 G5
S hsn 53 O3 TL oleS 5l ey 2l5p Sl d 1
Ohlagt 53 (BAL) 555 55V mbe 53 Jdyuss) sl a8 e
Vs siie e Slys Gda S Olsea S Aas e Al ol

4 cﬂb 33 &S Gl IL-1 eslgls 4 3late IL-1ra :IL-lIra
Sl IL-IRT & JLasl b 5 35 g0 31T LT i 5 alin oS s
IL-1 & wily Jsho 3ledl Sl 5 L1 SIS les
5 oy ol [ials Gob IL-Tra baw g IL-1B [ls w355 4
'.5 55 0 AHR

T i 5 A gla, SU gl ol s A5 (gla, 528U

el ol ¥ J g s p—-j Solem #5350

Tehran Univ Med J (TUMJ) 2014 August;72(5):273-85

http://tumj.tums.ac.ir

woe sl Jsb s ThUTh2 L 45 ege i dL-12
el a S Ol 55 s U3 IL-12 0Ly Toals 030
skl o555l 5 IR sme 53 (ol A Sl e el
V.5l AHR 03,01 Law s

S 3l S35 el slagal kel > lesdll & IL-18
5 g et by 5 Dl el WA 5 (olew Sl o
oSS e Sl el e e o L sl Sl
Taas o il 1y b g3l Sl B IL-18 S 515 3405 (gl pd
ST ol el slagal ST 53 TNF-g 5 IL-1 ol jenes IL-18
Jola Th2 (slag Sl i i oSl oS Ol 5 ols 28
Jas 13530 3l el 3Ll 5 T Jsbos 51 IL-4, IL-10, IL-13
L IL4 5l Jaes 5 T CD4 Jsho 0 anls IgE W5 ™S
RETEO

Peak Expiratory Flow L . sSae LU IL-18 i C)Ja..ﬂ
el LIS s il Sl L 0T Bl ol il syl (PEF)
et T8 4 ey St T8ROy el 355 oo oSnie
Thl slad sk .ol Soglize Th slasy S 05 Ole 3 a5 S s
A5 Slde yls S Ol Th2 5 5L T CD4+ slad sk 5 YL 0L
Sl K 5l o asls ) sbay Th2 glad s alw s, IL-4
b 31 o 53 Thl gladsher  blis 55 3,8 i S 3IL-18
IFN-0. 5 IFN-y ol Thl sla:pS sl 3l 6 2t 5llie JL-18R

My gy Ly Thl sladshe Llg e IL-18 M os » W5 1,


https://tumj.tums.ac.ir/article-1-6140-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-07-07 ]

OllKas 5 digo ooy Buao YA

S WL o 25l el Olles blis 55 55 EGF 0L EGF
x5 R ale sl Slo olas glad e 35
Wb ol gladshe vy EGFR Oly il s o o 1y
Vs ls Lol 55 MUCSA/C 0l b Sola 3131 lsa (5l o

5 3sbe M 2l e S slad b b s G
sl Gl Glo Oilae IS5 Cer OS5 558U Olsen
TS e Jos

Sdsbe G115 3 age B oS 508t 3 1S 5aS
CCR-3 0l 315 Silonsl Oylag 53 sl sl 4 i3 S el
53 CCLA11, CCL-24, CCL26 slaiiS3aS 5 Jobsuisl gl 3
SV CCLAT 5 CCL22 Pl o Jiul ) Sl 131 lsa (sl e
o5 Ol ol e Sz sladshe 5 JLE ) (slad sk
LS Taph e Jate T2 ladshe sl 55 CORA 4 oS 555 0
Vs Bl 03T Glimdd 5l ode T2 slanS smle il
Tla Jorzle oSUpS 586 Olsea CXG)CR(D) 5 (SES1 58
S 550 Ugsas pli o3 55 5 T sladsho dacusise
ol s SITL e 3 e Silael 5130 515N mle s as ol
b ko 55 mamd Ml SR LBl 5 Il lad sk
SMCP-3 " SL 5 RANTES el iy slay, S peS Laws

p3di gl a5 (3L 5 Olspons ol Olsles 53 48 3 58 0 o Jais MCP-2

Lo s TGF-B 155 » s MRNA Ol ¢ ool Ol le L3 TGF-B
s platelet-derived growth factor (PDGF) ol o4 MLAJ,} 5 5]
MECM) Jsbe ool oSl Ol W5 Y sl st
Ol alsh lme Sidiey ulp 55 H5lde oy ege Olyeny
S N C S
.J)lb M v..w\ g_JJuw} r..w]

c-Myc i o das Col ol L;Larwﬁjlip &,k 5| TGF-B1
PISINK4B (Gl b das o lasls glaodS jlgs cute ol
bug P2lwafl Ol il Vissd s p27KIPL 5 P21wafl
Vol epan Jibe a5, GBS s et b ST sl )
)\ ul.@_:.l\ » V:E.Z.MA):P C)‘)Jl ATGF'B L ol a3y S CMAD’L}J«:B
Lo Jb sl dor Sl ST ST e alaiS 508 5 Gk
S S 5 (in ViT0) Cwgige SBgeS CCL-2 Ol sl
s e il | G b gee (U dLAB Jane g5 oS 5 ]
Glp Sole ol 5 FGF ( Samn V500 clajls Sb

. [ - . S N

b e Sl 50 T TGF-B Ol oUls 5 ool PDGFP o s
v.:)l:ﬁ&gmiobuﬁ sl e Sdey 3 &S

I PN PP PSP {ERCH . [ N PRE

e Glmee Kdie; olew i b LS

s Shes L, ,eS6

c-Myc a8 (Fas receptor, p21 2|53 TGF-p

UG ol glad sl Jals

e Ol Ul (ST 81 (bl 2l 53l (CCL22

s b A disintegrin and metalloprotease (ADAM) 33 protein (SADAM33) il 53l

e Gl S,y (ASM) alga (gl 2ee Bloo cDLae (OIS cendlyy b 258 PDGF
sl e Sk S5l Ll EGF
o gl Ky Airway Smooth Muscle (ASM) ~ LTD4 |53l IGF
il e St SSinpl I G s Sl VEGF

FAD b FYF 0 o)los V¥ 5,50 4T FAF 8l o g (S pole olCils o sy odSCtils alono


https://tumj.tums.ac.ir/article-1-6140-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-07-07 ]

A Bahrami Mahne S. et al.

SR S seS 5 S IS sl 5 el
5 FOXP3 Fasl g3l 5 CXCR4 5 CCR8 5 CCR4  Jis Th2
3 S50 e o jtage il Sleys sl Sl T-bet
azal o el Slal3 Dlee ol 53 g slaceS sl 05 S
Tl e Ogeedhitals G b 3l el

S S GTpase slacmdsn ks b 51 sl (g5l
s slad sk ;s NF-KB ;LS MAP 5 (Rho Ras Rac J:e)
DS O3 L Bl e hge 03 s 3L 5 s gl
VCAM-1 CD40L CD40) St slad sShe 5 508 sl Ol
"0 a3 e el |, (TNF-a JIL-13 JL-4

i IL-B 5 IL-5 dL-4 gl S gule @ jleys oS yula &
Slme 0L Sdiay 5 ose 5 3wl (S5 sl 53 e
L ot W HAR JL-4 oSSl (ol ol S o ) lse
) shsn dde 53 Sy kb sussil 5 S Jsbe (630 5 03T
Lyl ol S50 Sl s oge 28 TL-5 1708 el
Sl Gl b IL-5 Ll eSSl slagesl o1 .S s
oS aS 5h (ool T Sl s T e 3 S b sl sl
Mo ool ige Je L3 1 AHR 5 Sldgus sl Ol IL-S
ik S5 Ol anw g 3 THY Jyhes 51 e IL-9 TS e
Ll 55 o Sialostating L - 5tl b law 5 TL-9 A 5 5lge 5 3505
ST el Ol (sl SLSHIL9 (3l 5T LS g 151
5 alsr Sl s ol slad ke Slays S smle T sl

[RERIYN

References

1. Holgate ST, Arshad HS, Roberts GC, Howarth PH, Thurner P,
Davies DE. A new look at the pathogenesis of asthma. Clin Sci
(Lond) 2009;118(7):439-50.

2. Ober C, Yao TC. The genetics of asthma and allergic disease: a
21st century perspective. Immunol Rev 2011;242(1):10-30.

3. Mirsaeid Ghazi B, Sharifi SH, Goodarzipoor K, Aghamohammadi
A, Atarod L, Rezaei N, et al. The Prevalence of Asthma among the
Students (7-18 Years Old) in Tehran during 2002-2003. [ran J Al-
lergy Asthma Immunol 2004;3(2):89-92.

4. King CS, Moores LK. Clinical asthma syndromes and important
asthma mimics. Respir Care 2008;53(5):568-80; discussion 580-2.

Tehran Univ Med J (TUMJ) 2014 August;72(5):273-85

http://tumj.tums.ac.ir

b Lo g3 5 ST go 3 Shos ol o g o 5 2lsn 5l e
"5 45 0 4S5 MCP-3 s RANTES (slacssb 1

Lkd Sl el Lol s 3l s o L ST IL-8
(,J Lobles b s Jb s sl sladigas 53 bl sl aseis LB
S Olgoar [ L8 Wl g5 o & o Laeti BB 3o Sy 5T
53 IgE ol eray IL-8 sl ioman AS # e Ayld (MT Aol
Sl Gk 5l oS saS Nl o Rl el (55 il
ol s, (psbs 4 et EGF i EGFR sl (gLl
Loy bl Jole 60 e b ST 00 o Al gl Jie
S e s Salals |y S pe A5

S5 sl e Sl Jol S 9 0l
AVsb sleas STy dady s 2l 5558 Jold) Sde SV
by 560 slaedas ,us5 5 (Long-Acting Beta-Agonists, LABA)

s O9s09,S s (Leukotriene Receptor Antagonists, LTRA)

L}AL}) @Jw e.,\l.}‘:;)'l.g LSLAQL«): 9 (w.b\_)f J::.»j JJ}A)JSJJJ

Sl St Slada s 2l GBS by 50585
Ml (S sS

sl 5 ol sbd Sl 5 Th2 glad sl i slal s

ol 3l i ST e sl 5 03T« ek 3 el o s

Al o el lays 631 aul o g Th2 slad b Sd L Sle

SlaysSE Slee 5ok 51 Th2 Ol s (sla,y 55U 5 5l Sl

5 mMiRNAI26 5 STAT6 5 STAT3 STATS (g5 pasens

dL-33 JL-9 dL-4 Jte bS8 smle 5lge 3,5 o &) 50 mIRNALG

5 ool 5 Jossb aile olJshe sles 5 IL-13 (TSLP JL-31

5. Salehi M, Moradi S, Chavoshzadeh Z, Gorji FA, Khoramrooz Z,
Rezaei N. A study of home characteristics in children with allergic
rhinitis and asthma. Acta Clin Croat 2011;50(2):225-7.

6. Levy ML, Hardwell A, McKnight E, Holmes J. Asthma patients'
inability to use a pressurised metered-dose inhaler (pMDI) cor-
rectly correlates with poor asthma control as defined by the Global
Initiative for Asthma (GINA) strategy: a retrospective analysis.
Prim Care Respir J 2013;22(4):406-11.

7. Wong CK, Ho CY, Ko FWS, Chan CHS, Ho ASS, Hui DSC, et al.
Proinflammatory cytokines (IL-17, IL-6, IL-18 and IL-12) and Th
cytokines (IFN-g, IL-4, IL-10 and IL-13) in patients with allergic
asthma. Clin Exp Immunol 2001;125(2):177-83.


https://tumj.tums.ac.ir/article-1-6140-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-07-07 ]

14.

15.

17.

18.

20.

21.

22.

23.

24.

25.

26.

27.

Role of the immune cells, mediators and cytokines in pathogenesis of asthma YAY

Mahajan S, Mehta AA. Role of cytokines in pathophysiology of
asthma. fran J Pharmacol Therap 2006;5(1):1-14.

Leung DYM, Martin RJ, Szefler SJ, Sher ER, Ying S, Kay AB, et
al. Dysregulation of Interleukin-4, Interleukin-5 and Interferon-y
gene expression in steroid resistant asthma. J Exp Med 1995;181
(1):33-40.

. Munitz A, Bachelet I, Eliashar R, Khodoun M, Finkelman FD,

Rothenberg ME, et al. CD48 is an allergen and IL-3-induced acti-
vation molecule on eosinophils. J Immunol 2006;177(1):77-83.

. Ebner S, Hofer S, Nguyen VA, Fiirhapter C, Herold M, Fritsch P,

et al. A novel role for IL-3: human monocytes cultured in the pres-
ence of IL-3 and IL-4 differentiate into dendritic cells that produce
less IL-12 and shift Th cell responses toward a Th2 cytokine pat-
tern. J Immunol 2002;168(12):6199-207.

. Akdis M, Burgler S, Crameri R, Eiwegger T, Fujita H, Gomez E,

et al. Interleukins, from 1 to 37, and interferon-y: receptors, func-
tions, and roles in diseases. J Allergy Clin Immunol 2011;127(3):
701-21.

. Borish LC, Nelson HS, Lanz MJ, Claussen L, Whitmore JB,

Agosti JM, et al. Interleukin-4 receptor in moderate atopic asthma.
A phase I/Il randomized, placebo-controlled trial. Am J Respir Crit
Care Med 1999;160(6):1816-23.

Dabbagh K, Takeyama K, Lee HM, Ueki IF, Lausier JA, Nadel
JA. IL-4 induces mucin gene expression and goblet cell metaplasia
in vitro and in vivo. J Immunol 1999;162(10):6233-7.

Rankin JA, Picarella DE, Geba GP, Temann UA, Prasad B, Di-
Cosmo B, et al. Phenotypic and physiologic characterization of
transgenic mice expressing interleukin 4 in the lung: lymphocytic
and eosinophilic inflammation without airway hyperreactivity.
Proc Natl Acad Sci U S 4 1996;93(15):7821-5.

. Barnes PJ. The cytokine network in asthma and chronic obstruc-

tive pulmonary disease. J Clin Invest 2008;118(11):3546-56.

Paul WE, Zhu J. How are T(H)2-type immune responses initiated
and amplified? Nat Rev Immunol 2010;10(4):225-35.

Seder RA, Paul WE. Acquisition of lymphokine-producing pheno-
type by CD4+ T cells. Annu Rev Immunol 1994;12:635-73.

. Amirzargar AA, Movahedi M, Rezaei N, Moradi B, Dorkhosh S,

Mabhloji M, Mahdaviani SA. Polymorphisms in IL4 and iLARA
confer susceptibility to asthma. J Investig Allergol Clin Immunol
2009;19(6):433-8.

Hamid Q, Azzawi M, Ying S, Mogbel R, Wardlaw AJ, Corrigan
ClJ, et al. Expression of mRNA for interleukin-5 in mucosal bron-
chial biopsies from asthma. J Clin Invest 1991;87(5):1541-6.
Sehmi R, Wood LJ, Watson R, Foley R, Hamid Q, O'Byrne PM, et
al. Allergen-induced increases in IL-5 receptor alpha-subunit ex-
pression on bone marrow-derived CD34+ cells from asthmatic
subjects. A novel marker of progenitor cell commitment towards
eosinophilic differentiation. J Clin Invest 1997;100(10):2466-75.
Flood-Page PT, Menzies-Gow AN, Kay AB, Robinson DS. Eosi-
nophil's role remains uncertain as anti-interleukin-5 only partially
depletes numbers in asthmatic airway. Am J Respir Crit Care Med
2003;167(2):199-204.

Mauser PJ1, Pitman AM, Fernandez X, Foran SK, Adams GK 3rd,
Kreutner W, et al. Effects of an antibody to interleukin-5 in a
monkey model of asthma. Am J Respir Crit Care Med 1995;152
(2):467-72.

Kelly EA, Koziol-White CJ, Clay KJ, Liu LY, Bates ME, Bertics
PJ, et al. Potential contribution of IL-7 to allergen-induced eosino-
philic airway inflammation in asthma. J Immunol 2009 Feb 1;182
(3):1404-10.

Little FF, Cruikshank WW, Center DM. I1-9 stimulates release of
chemotactic factors from human bronchial epithelial cells. Am J
Respir Cell Mol Biol 2001;25(3):347-52.

Temann UA, Ray P, Flavell RA. Pulmonary overexpression of IL-
9 induces Th2 cytokine expression, leading to immune pathology.
J Clin Invest 2002;109(1):29-39.

Zhou Y, Dong Q, Louahed J, Dragwa C, Savio D, Huang M, et al.
Characterization of a calcium-activated chloride channel as a

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

shared target of Th2 cytokine pathways and its potential involve-
ment in asthma. Am J Respir Cell Mol Biol 2001;25(4):486-91.
Goswami R, Kaplan MH. A brief history of IL-9. J Immunol
2011;186(6):3283-8

Kearley J, Erjefalt JS, Andersson C, Benjamin E, Jones CP, Ro-
bichaud A, et al. IL-9 governs allergen-induced mast cell numbers
in the lung and chronic remodeling of the airways. A4m J Respir
Crit Care Med 2011;183(7):865-75

Knoops L, Louahed J, Renauld JC. IL-9-induced expansion of B-
1b cells restores numbers but not function of B-1 lymphocytes in
xid mice. J Immunol 2004;172(10):6101-6.

Nicolaides NC, Holroyd KJ, Ewart SL, Eleff SM, Kiser MB,
Dragwa CR, et al. Interleukin 9: a candidate gene for asthma. Proc
Natl Acad Sci U S 4 1997;94(24):13175-80.

Temann UA, Ray P, Flavell RA. Pulmonary overexpression of IL-
9 induces Th2 cytokine expression, leading to immune pathology.
J Clin Invest 2002;109(1):29-39.

Leng SX, Elias JA. Interleukin-11 inhibits macrophage inter-
leukin-12 production. J Immunol 1997;159(5):2161-8.

Zheng T, Zhu Z, Wang J, Homer RJ, Elias JA. IL-11: insights in
asthma from overexpression transgenic modeling. J Allergy Clin
Immunol 2001;108(4):489-96.

Kuperman DA, Huang X, Koth LL, Chang GH, Dolganov GM,
Zhu Z, et al. Direct effects of interleukin-13 on epithelial cells
cause airway hyperreactivity and mucus overproduction in asthma.
Nat Med 2002;8(8):885-9.

Kabesch M, Schedel M, Carr D, Woitsch B, Fritzsch C, Weiland
SK, et al. IL-4/IL-13 pathway genetics strongly influence serum
IgE levels and childhood asthma. J Allergy Clin Immunol
2006;117(2):269-74.

Tsai CH, Tung KY, Su MW, Chiang BL, Chew FT, Kuo NW, et
al. Interleukin-13 genetic variants, household carpet use and child-
hood asthma. PLoS One 2013;8(1):¢51970.

Luttmann W, Matthiesen T, Matthys H, Virchow JC Jr. Synergis-
tic effects of interleukin-4 or interleukin-13 and tumor necrosis
factor-alpha on eosinophil activation in vitro. A4m J Respir Cell
Mol Biol 1999;20(3):474-80.

Wills-Karp M, Luyimbazi J, Xu X, Schofield B, Neben TY, Karp
CL, et al. Interleukin-13: central mediator of allergic asthma. Sci-
ence 1998;282(5397):2258-61.

Ishimitsu R, Nishimura H, Yajima T, Watase T, Kawauchi H, Yo-
shikai Y. Overexpression of IL-15 in vivo enhances Tcl response,
which inhibits allergic inflammation in a murine model of asthma.
J Immunol 2001;166(3):1991-2001.

Jing-min D, Huan-zhong S. Interleukin-16 in asthma. Chinese Med
J2006;119(12):1017-25.

Afifi SS, ElArab AE, Mostafa SY. Interleukin 16 (IL-16) in
asthma and allergic rhinitis. A comparison between upper and
lower airways. Egypt J Immunol 2004;11(2):31-6.

De Bie JJ, Jonker EH, Henricks PA, Hoevenaars J, Little FF,
Cruikshank WW, et al. Exogenous interleukin-16 inhibits antigen-
induced airway hyper-reactivity, eosinophilia and Th2-type cyto-
kine production in mice. Clin Exp Allergy 2002;32(11):1651-8.
Chen Y, Thai P, Zhao YH, Ho YS, DeSouza MM, Wu R. Stimula-
tion of airway mucin gene expression by interleukin (IL)-17
through IL-6 paracrine/autocrine loop. J Biol Chem 2003;278(19):
17036-43.

Molet SM, Hamid QA, Hamilos DL. IL-11 and IL-17 expression
in nasal polyps: relationship to collagen deposition and suppres-
sion by intranasal fluticasone propionate. Laryngoscope 2003;113
(10):1803-12.

Lindén A, Laan M, Anderson GP. Neutrophils, interleukin-17A
and lung disease. Eur Respir J 2005;25(1):159-72.

Liang SC1, Long AJ, Bennett F, Whitters MJ, Karim R, Collins
M, et al. An IL-17F/A heterodimer protein is produced by mouse
Th17 cells and induces airway neutrophil recruitment. J Immunol
2007;179(11):7791-9.

FAD b FYF 0 o)los V¥ 5,90 4T FAF 3l o g (S pole olCils o sy odSCtils alono


https://tumj.tums.ac.ir/article-1-6140-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-07-07 ]

YAY

48.

49.

50.

SI.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Bahrami Mahne S. et al.

Rincon M, Irvin CG. Role of IL-6 in asthma and other inflamma-
tory pulmonary diseases. Int J Biol Sci 2012;8(9):1281-90.

Finotto S, Eigenbrod T, Karwot R, Boross I, Doganci A, Ito H, et
al. Local blockade of IL-6R signaling induces lung CD4+ T cell
apoptosis in a murine model of asthma via regulatory T cells. /nt
Immunol 2007;19(6):685-93.

Trajkov D, Mirkovska-Stojkovikj J, Arsov T, Petlichkovski A,
Strezova A, Efinska-Mladenovska O, et al. Association of cyto-
kine gene polymorphisms with bronchial asthma in Macedonians.
Iran J Allergy Asthma Immunol 2008;7(3):143-56

Vercelli D, Jabara HH, Arai K, Yokota T, Geha RS. Endogenous
interleukin 6 plays an obligatory role in interleukin 4-dependent
human IgE synthesis. Eur J Immunol 1989;19(8):1419-24.
Movahedi M, Mahdaviani SA, Rezaei N, Moradi B, Dorkhosh S,
Amirzargar A. IL-10, TGF-beta, IL-2, IL-12, and IFN-gamma cy-
tokine gene polymorphisms in asthma. J Asthma 2008;45(9):790-
4.

Goetzl EJ. Changing paradigms in the immunological science of
allergy: 2008. Curr Allergy Asthma Rep 2008;8(1):28-31.

Schmitz J, Owyang A, Oldham E, Song Y, Murphy E,
McClanahan TK, et al. IL-33, an interleukin-1-like cytokine that
signals via the IL-1 receptor-related protein ST2 and induces T
helper type 2-associated cytokines. Immunity 2005;23(5):479-90.
Chow JY, Wong CK, Cheung PF, Lam CW. Intracellular signaling
mechanisms regulating the activation of human eosinophils by the
novel Th2 cytokine IL-33: implications for allergic inflammation.
Cell Mol Immunol 2010;7(1):26-34.

Pecaric-Petkovic T, Didichenko SA, Kaempfer S, Spiegl N,
Dahinden CA. Human basophils and eosinophils are the direct tar-
get leukocytes of the novel IL-1 family member IL-33. Blood
2009;113(7):1526-34.

Stolarski B, Kurowska-Stolarska M, Kewin P, Xu D, Liew FY. IL-
33 exacerbates eosinophil-mediated airway inflammation. J Im-
munol 2010;185(6):3472-80.

Besnard AG, Togbe D, Guillou N, Erard F, Quesniaux V, Ryffel
B. IL-33-activated dendritic cells are critical for allergic airway in-
flammation. Eur J Immunol 2011;41(6):1675-86.

Rank MA, Kobayashi T, Kozaki H, Bartemes KR, Squillace DL,
Kita H. IL-33-activated dendritic cells induce an atypical TH2-
type response. J Allergy Clin Immunol 2009;123(5):1047-54.
Préfontaine D, Nadigel J, Chouiali F, Audusseau S, Semlali A,
Chakir J, et al. Increased IL-33 expression by epithelial cells in
bronchial asthma. J Allergy Clin Immunol 2010;125(3):752-4.
Gliick J, Rymarczyk B, Rogala B. Serum IL-33 but not ST2 level
is elevated in intermittent allergic rhinitis and is a marker of the
disease severity. Inflamm Res 2012;61(6):547-50.

Saenz SA, Taylor BC, Artis D. Welcome to the neighborhood:
epithelial cell-derived cytokines license innate and adaptive im-
mune responses at mucosal sites. Immunol Rev 2008;226:172-90.
Ziegler SF, Artis D. Sensing the outside world: TSLP regulates
barrier immunity. Nat Immunol 2010;11(4):289-93.

Rimoldi M, Chieppa M, Larghi P, Vulcano M, Allavena P, Re-
scigno M. Monocyte-derived dendritic cells activated by bacteria
or by bacteria-stimulated epithelial cells are functionally different.
Blood 2005;106(8):2818-26.

Allakhverdi Z, Comeau MR, Jessup HK, Yoon BR, Brewer A,
Chartier S, et al. Thymic stromal lymphopoietin is released by
human epithelial cells in response to microbes, trauma, or inflam-
mation and potently activates mast cells. J Exp Med 2007;204(2):
253-8.

Soumelis V, Reche PA, Kanzler H, Yuan W, Edward G, Homey
B, et al. Human epithelial cells trigger dendritic cell mediated al-
lergic inflammation by producing TSLP. Nat Immunol 2002;3(7):
673-80.

He R1, Geha RS. Thymic stromal lymphopoietin. Ann N Y Acad
Sci2010;1183:13-24.

Tehran Univ Med J (TUMJ) 2014 August;72(5):273-85

http.//tumj.tums.ac.ir

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

Angkasekwinai P, Park H, Wang YH, Wang YH, Chang SH,
Corry DB, et al. Interleukin 25 promotes the initiation of proaller-
gic type 2 responses. J Exp Med 2007;204(7):1509-17.

Neill DR, McKenzie AN. TH9 cell generation. TH9: the latest ad-
dition to the expanding repertoire of IL-25 targets. Immunol Cell
Biol 2010;88(5):502-4.

Saenz SA, Siracusa MC, Perrigoue JG, Spencer SP, Urban JF Jr,
Tocker JE, et al. IL25 elicits a multipotent progenitor cell popula-
tion that promotes T(H)2 cytokine responses. Nature
2010;464(7293):1362-6.

Sharkhuu T, Matthaei KI, Forbes E, Mahalingam S, Hogan SP,
Hansbro PM, et al. Mechanism of interleukin-25 (IL-17E)-induced
pulmonary inflammation and airways hyper-reactivity. Clin Exp
Allergy 2006;36(12):1575-83.

Magnan A, van Pee D, Bongrand P, Vervloet D. Alveolar macro-
phage interleukin (IL)-10 and IL-12 production in atopic asthma.
Allergy 1998;53(11):1092-5.

Borish L, Aarons A, Rumbyrt J, Cvietusa P, Negri J, Wenzel S. In-
terleukin-10 regulation in normal subjects and patients with
asthma. J Allergy Clin Immunol 1996;97(6):1288-96.

Meiler F, Klunker S, Zimmermann M, Akdis CA, Akdis M. Dis-
tinct regulation of IgE, IgG4 and IgA by T regulatory cells and
toll-like receptors. Allergy 2008;63(11):1455-63.

Gri G, Piconese S, Frossi B, Manfroi V, Merluzzi S, Tripodo C, et
al. CD4+CD25+ regulatory T cells suppress mast cell degranula-
tion and allergic responses through OX40-OX40L interaction.
Immunity 2008;29(5):771-81.

Bruselle GG, Kips JC, Peleman RA, Joos GF, Devos RR, Tavern-
ier JH, et al. Role of IFN-gamma in the inhibition of the allergic
airway inflammation caused by IL-12. Am J Respir Cell Mol Biol
1997;17(6):767-71.

Yoshimoto T, Mizutani H, Tsutsui H, Noben-Trauth N, Yamanaka
K, Tanaka M, et al. IL-18 induction of IgE: dependence on CD4+
T cells, IL-4 and STAT6. Nat Immunol 2000;1(2):132-7.
Yoshimoto T, Tsutsui H, Tominaga K, Hoshino K, Okamura H,
Akira S, et al. IL-18, although antiallergic when administered with
IL-12, stimulates IL-4 and histamine release by basophils. Proc
Natl Acad Sci U S A 1999;96(24):13962-6.

Tanaka H, Miyazaki N, Oashi K, Teramoto S, Shiratori M,
Hashimoto M, et al. IL-18 might reflect disease activity in mild
and moderate asthma exacerbation. J Allergy Clin Immunol 2001;
107(2):331-6.

Nakanishi K, Yoshimoto T, Tsutsui H, Okamura H. Interleukin-18
regulates both Thl and Th2 responses. Annu Rev Immunol 2001,
19:423-74.

Nakanishi K, Tsutsui H, Yoshimoto T. Importance of IL-18-
induced super Thl cells for the development of allergic inflamma-
tion. Allergol Int 2010;59(2):137-41.

Sugimoto T, Ishikawa Y, Yoshimoto T, Hayashi N, Fujimoto J,
Nakanishi K. Interleukin 18 acts on memory T helper cells type 1
to induce airway inflammation and hyperresponsiveness in a naive
host mouse. J Exp Med 2004;199(4):535-45.

Lee KS, Kim SR, Park SJ, Min KH, Lee KY, Jin SM, et al. Anti-
oxidant down-regulates interleukin-18 expression in asthma. Mol
Pharmacol 2006;70(4):1184-93.

Hoshino T, Yagita H, Ortaldo JR, Wiltrout RH, Young HA. In
vivo administration of IL-18 can induce IgE production through
Th2 cytokine induction and up-regulation of CD40 ligand
(CD154) expression on CD4+ T cells. Eur J Immunol 2000;30(7):
1998-2006.

Kumar RK, Webb DC, Herbert C, Foster PS. Interferon-gamma as
a possible target in chronic asthma. Inflamm Allergy Drug Targets
2006;5(4):253-6.

Minshall EM, Leung DY, Martin RJ, Song YL, Cameron L, Ernst
P, et al. Eosinophil-associated TGF-betal mRNA expression and
airways fibrosis in bronchial asthma. Am J Respir Cell Mol Biol
1997;17(3):326-33.


https://tumj.tums.ac.ir/article-1-6140-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-07-07 ]

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

Role of the immune cells, mediators and cytokines in pathogenesis of asthma YAY

Brown SD, Baxter KM, Stephenson ST, Esper AM, Brown LA,
Fitzpatrick AM. Airway TGF-B1 and oxidant stress in children
with severe asthma: association with airflow limitation. J Allergy
Clin Immunol 2012;129(2):388-96, 396.¢1-8.

Boxall C, Holgate ST, Davies DE. The contribution of transform-
ing growth factor-beta and epidermal growth factor signalling to
airway remodelling in chronic asthma. Eur Respir J 2006;27(1):
208-29.

Halwani R, Al-Muhsen S, Al-Jahdali H, Hamid Q. Role of trans-
forming growth factor-f in airway remodeling in asthma. Am J
Respir Cell Mol Biol 2011;44(2):127-33.

Davies DE. The role of the epithelium in airway remodeling in
asthma. Proc Am Thorac Soc 2009;6(8):678-82.

Puddicombe SM, Torres-Lozano C, Richter A, Bucchieri F, Lor-
dan JL, Howarth PH, et al. Increased expression of p21(waf) cy-
clin-dependent kinase inhibitor in asthmatic bronchial epithelium.
Am J Respir Cell Mol Biol 2003;28(1):61-8.

Clark RA, Folkvord JM, Hart CE, Murray MJ, McPherson JM.
Platelet isoforms of platelet-derived growth factor stimulate fibro-
blasts to contract collagen matrices. J Clin Invest 1989;84(3):
1036-40.

Takeyama K, Fahy JV, Nadel JA. Relationship of epidermal
growth factor receptors to goblet cell production in human bron-
chi. Am J Respir Crit Care Med 2001;163(2):511-6.

Li X, Wilson JW. Increased vascularity of the bronchial mucosa in
mild asthma. Am J Respir Crit Care Med 1997;156(1):229-33.
Ying S, Meng Q, Zeibecoglou K, Robinson DS, Macfarlane A,
Humbert M, et al. Eosinophil chemotactic chemokines (eotaxin,
eotaxin-2, RANTES, monocyte chemoattractant protein-3 (MCP-
3), and MCP-4), and C-C chemokine receptor 3 expression in
bronchial biopsies from atopic and nonatopic (Intrinsic) asthmat-
ics. J Immunol 1999;163(11):6321-9.

Ying S, O'Connor B, Ratoff J, Meng Q, Mallett K, Cousins D, et
al. Thymic stromal lymphopoietin expression is increased in asth-
matic airways and correlates with expression of Th2-attracting
chemokines and disease severity. J Immunol 2005;174(12):8183-
90.

El-Shazly A, Berger P, Girodet PO, Ousova O, Fayon M, Verne-
joux JM, et al. Fraktalkine produced by airway smooth muscle

cells contributes to mast cell recruitment in asthma. J Immunol
2006;176(3):1860-8.

98. Rimaniol AC, Till SJ, Garcia G, Capel F, Godot V, Balabanian K,
et al. The CX3C chemokine fractalkine in allergic asthma and
rhinitis. J Allergy Clin Immunol 2003;112(6):1139-46.

99. Corrigan CJ. Eotaxin and asthma: some answers, more questions.
Clin Exp Immunol 1999;116(1):1-3.

100.Jose PJ, Adcock IM, Griffiths-Johnson DA, Berkman N, Wells
TN, Williams TJ, et al. Eotaxin: cloning of an eosinophil chemoat-
tractant cytokine and increased mRNA expression in allergen-
challenged guinea-pig lungs. Biochem Biophys Res Commun
1994;205(1):788-94.

101.Lukacs NW, Miller AL, Hogaboam CM. Chemokine receptors in
asthma: searching for the correct immune targets. J Immunol
2003;171(1):11-5.

102. Ahmadiafshar A, Mogimi Hadji M, Rezaei N. Comparison of Ef-
fectiveness between Beclomethasone Dipropionate and Fluti-
casone Propionate in Treatment of Children with Moderate
Asthma. World Allergy Organ J 2010;3(10):250-2.

103.Bosnjak B, Stelzmueller B, Erb KJ, Epstein MM. Treatment of al-
lergic asthma: modulation of Th2 cells and their responses. Respir
Res 2011;12:114.

104.Barnes PJ. The cytokine network in chronic obstructive pulmonary
disease. Am J Respir Cell Mol Biol 2009;41(6):631-8.

105.Sharma P, Halayko AJ. Emerging molecular targets for the treat-
ment of asthma. Indian J Biochem Biophys 2009;46(6):447-60.

106.0mori M, Ziegler S. Induction of IL-4 expression in CD4(+) T
cells by thymic stromal lymphopoietin. J Immunol
2007;178(3):1396-404.

107.Horka H, Staudt V, Klein M, Taube C, Reuter S, Dehzad N, et al.
The tick salivary protein sialostatin L inhibits the Th9-derived
production of the asthma-promoting cytokine IL-9 and is effective
in the prevention of experimental asthma. J Immunol 2012;188(6):
2669-76.

108.Desai D, Brightling C. Cytokine and anti-cytokine therapy in
asthma: ready for the clinic? Clin Exp Immunol 2009;158(1):10-9.

109.Hansbro PM, Kaiko GE, Foster PS. Cytokine/anti-cytokine ther-
apy- novel treatments for asthma? Br J Pharmacol 2011;163(1):
81-95.

FAD b FYF 0 o)los V¥ 5,90 4T FAF 3l o g (S pole olCils o sy odSCtils alono


https://tumj.tums.ac.ir/article-1-6140-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-07-07 ]

monthly

I ( ) ] \/ I | Tehran University Medical Journal, August 2014, Vol. 72, No. 5: 273-285

Review Article

Role of the immune cells, mediators and cytokines
in pathogenesis of asthma: a review article

Sedigheh Bahrami Mahne
M.Sc.!

Seyed Alireza Mahdaviani
M.D.?

Nima Rezaei M.D., Ph.D.}*"

1- Department of Immunology,
School of Medicine, Molecular
Immunology Research Center,
Tehran University of Medical
Sciences, Tehran, Iran.

2- Pediatric Respiratory Diseases
Research Center, National
Research Institute of Tuberculosis
and Lung Diseases (NRITLD),
Shahid Beheshti University of
Medical Sciences, Tehran, Iran.
3- Research Center for Inmunode-
ficiencies, Children’s Medical
Center, Tehran University of
Medical Sciences, Tehran, Iran.

o
Corresponding author: Research Center

for Immunodeficiencies, Children’s

Medical Center, Dr Qarib St., Keshavarz

Blvd., Tehran, Iran.

Tel: +98-21-66929234

E-mail: Rezaei_nima@tums.ac.ir

Abstract Received: 26 Jan. 2014  Accepted: 14 May. 2014  Available online: 16 Jul. 2014

Asthma is a chronic inflammatory disorder of the airways, associated with airway re-
modeling and hyperresponsiveness. It is expressed that asthma influences about 300
million people around the world, which is estimated to increase to about 400 million by
2025. The prevalence rate is 15 to 20 percent in children and 5 to 10 percent in adults,
while its trend is still increasing. Inflammation plays an important role in the patho-
physiology of asthma, which involves an interaction of different types of the immune
cells and mediators. It leads to a number of pathophysiology changes, including bron-
chial inflammation, airway obstruction, and clinical episodes such as cough, wheeze
and shortness of breath. Asthma is now greatly being introduced as a heterogeneous
disorder and it is pointed out to the role of T cells, including Th1, Th2, Th17, and regu-
latory T cells. Other immune cells, especially neutrophils, macrophages and dendritic
cells, as well structural cells such as epithelial and airway smooth muscle cells also
produce disease-associated cytokines in asthma. Increased levels of these immune cells
and cytokines have been recognized in clinical samples and mouse models of asthma.
Different cytokines, including pro-inflammatory cytokines (such as TNFa, IL-1, and
IL-6), T helper 2 cytokines (such as IL-4, IL-5, IL-9, IL-13), and growth factors (such
as GM-CSF, PDGF) play a role in the pathogenesis of asthma. Indeed chemokines
(such as MPC-1, RANTES , MIP-1) and the chemokine receptors (such as CCR3,
CCR4, CCL11, CCL24, and CCL26) play an important role in the recruitment of circu-
lating inflammatory cells into the airways in asthmatic patients and also is related with
increased T helper 2 cytokines after inhaled allergens. Among new approaches, treat-
ment of asthma with anti-cytokine drugs such as antibodies blocking IL-4, IL-5, IL-9
could reduce recruitment inflammatory cells into the airways and remodeling. The final
perspective of asthma treatments would be to alter from the symptomatic treatments to

disease modifying.
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