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The aim of this wn:: done to examine the in 
and TIl2 of asthmntie children ,11 acule ,IIUn:";; lln,l aner the Irealmcnt 

"~>\'h'''''-'' whether om\ \11Ollulatc the halance or 
was conducted nn Iwel1ly with aeule 

males nlld were females, with memo 110.2 2A,ll year:;. Ten :lnnHrerHIV 

and sex mlllched to the were control. Six were males and I'our 

the difference hetween sccrtclion, p,lUern of 
hlond mononuclear cells in such and control wen,' tuHured. 
immunoreactive interferon gamma (I FN-y) ami inh:ric'uk in 11.-4) 
levels were measured in the iUllIHlmmosnrhtHlCe to evaluate the ,",lie of 

these in hronchial aslhma amllhe crleet "I' 
The results showed Ihat then:: were a 

lower IFN -y """vi,,,·, 
(133,65 9.98 8.59 

ratio ami 
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Introduction 

Asthm(l IS (In in/lall1nwtory 
disorder of the airw(lYs. It is the most 
eOI1101on chronic lli sc(I:e or childhood and 
the most frcqucnt reason for pediatric 
hospital admission (Adam and IV/af{lJIo, 
1994). and its incidence is ill rise (Marilla et 
aI, 1998). Chronic inflammation or the air 
ways in asthma is a complicated process in 
which many cytokines and different type of 
immune cells take part (Fraellkel amI 
Holgate, /996). Among these cclls 
corresponding T- lymphocytes clone that arc 
activated by allergen (Mori et aI, /996). CD~ 
T- cells have been divided at the clonal level 
into two broad functional subsets according 
to their profile of cytokinc sccretion . Thc first 
Thl cell secrete predominantly inter!Cron 
gamma and are particularly implicatell in all 
medinted immune rcsponses against inv<lding. 
intercellular pathogen stich as virus 
(Mos,mulJI alld Sod, /996). IfoN-,,{ is thought 
tn have adown regulatory dlcct on 1'112 
immulle responsc. The second Th~ cells on 
thc other hand secrcte predominantly 110- 4. 
IL-5 which support antibody synthesi s. Such 
as IL-4 and IL-5 are gencrally bclieved to 
play an important role in the pathogenesis (~r 
allergic asthma (Barbara el al,20()O). C[),ll 
cells (Thl and Th l ) and their cytokilles piny. 
an csscnti:ll role in asthma. hoth as part 01 
sensitiz(llion phase. providing help I'm [3

cells ror IgE .synthesis and ,IS part of the 
inll:lInlllatory cascade. These through the 
release of the Th ~ typc cytokines which ,Ire 
critical for 19E synthesis and aCCIIl11UI,ltion or 
cosinophil in illllallled airway (Sopltie eI aI, 
2O()(}) , iL- 4 is secrcled by Th2 cells and Ill,lst 
cells ,lIld along with IL- 13 . il is the lll'lIOI" 
cytokille rcsponsihle fo~ ' I~- cell dass 
switcl1in!.!. rrOIll I!.!.M to Igl·o. f'urtherllllHe. 11.
4acts Ol~ Th" pl;enotype ,1I1d proillotes tlleir 
progression to I'll., pllelw.type. uitilliatcly. 
leading to the secretion 01 1l1Orc 11 .- '-I <111(1 
other Th2 deri vcd cytok i lies (Till'll 01' el 

(/1,2()02). . . . 
l3cc,luse or tllc rcpliatory rille !)I tile 1

Iylllplwcytes e~pecially T- hel.lle r cell (Th,) 
cvtokille ill the patlH1g.ellesi s 01 at(lplc ,1sIl1l11,1 
(l(a.l' 20(H). it is intere~ t illg. to ill\ ' e ~ t ig.~'le tile 
1rorilcs or t~le Till alld The eytokl11e ~ :llld 11.--1 
:1I1d If-N- y ill tile Ileripher,ti 1ll(11l(l!ll1ck(lr cell s 
or ~lstllln(\tic p,ltient s ,1I1d <IlkI' sllmt- (ellli 

eortieo~teroid therapy hy ill vitro cliiture study. 
to assess Ihe release or two cytokilles !lamely 
/1 .- '-I and IFN- "(. 

The aim or this study was to measure the 
role or "1'- helper eytokilles ill alopic asthmatic 
children alld to rredict the respollse or 
cortico~lel"Oid thcr'lPY. also illlmlille 
i nterven t iOIl based on Th ,-Thl cytok i IlCS 
1ll,1Ilipuiation may ultimately lead to all 
clleetive cOlltrol alld altering Iwtural course or 
thc disease. 

Suhjcct and mcthod: 
This studv included twellty P,ltiCllts with 

acutc hronehiul' asthma. their age~ ranged rrom 2
1J years. They were 12 ma les (60°;;,) and 8 ICmales 
(40%) with a mean :1- SD 10.2 ± 2.44, admitted to 
pediatric department or the I3enha lIlliver~ity 

lIospital. All or thelll were surfering rrolll acute. 
asthma attack di rlgnosed both clinically alld by 
using peak now meter. The p,ltiellts received 
treatillent as nahllii/.ed B agonist. plus short eourse 
or pcrdni solle ther'lpy, I.atcr. aner <1 variable 
period or tillle patiellts were brought b,lCk to the 
hosrit(ll lill" reexalllin<l(ioll alld to conlirlll tllattlley 
were beillg in relllission. Tell <lpparcntly healthy 
children or <1!.!.e alld sex matched to p,ltiellts were 
taken as cont~ol. Allor our C<lses alld control wcre 
~uhjeelL~d to the rollowillg. :- . . 
oA' rull hi story taking ami rull c linic<ll exallllllatlOll 
o Plain X-r,lY ror chest. , 
o Routille I,;horatory invcstigatiolls illclul.lill g: 

- Complete blood count by Sysillex KX-21 
aut(lmated heelllatolog.y a!l<ll yi'.Ci" With 
tlHll"Ou!.!.h examillation Ill' leisllnl<lll- st,lilled 
pcriph~ral blond ~ll1e<lr~ e~pecially lill' 
e(lS i noph i I C(lUIlt. 

-Fr\"throevte sedilllelltatioll rate (F.s.I{ . ) 
(Dm'ie ,;1If1 Lew;s, I Y9 I) . 

- Stool all<l" · ~is. 
- Tut,Ii scr~11Il I!.!.F k\l'j-; (l/a/ollc!1I el 

aI, IY82) . 
- Short- tlTlll Inllpllllcylc culture rill" 

a ~SeSS lllCllt o'r 11Itu'krnll !'!"1I111l1(l ,111(\ 


Illtcrlllkill ,~ ill \itr(l culturl'. 


SalllJlIt: (.'lIlkl'lilln: 
I\hpllt j"i\e 1111 . pl ' \CIlOliS hlllpd 1I ' ,1~ 

;r septically withdr,l,,"Il lill L',lcll ehild.1 1111. \\"l~ 
(l)lIeL·tL'd Oil LDTA (j"pr COllljllete ilCnll)g.r'IIll). 
:lllli. 011 slerile jll\:~l'l"\ ;rti\e rrel' heparill ( :lo.l 
\ 1: 1111 ) hlr I~ Illpllllc\\I.: clIltme ,lIlel 11111 . pll 11'1
~lldilllll cilr,lIe i"(lr ISI{ . 
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which was in the same 
medium and added to the l1ask for inuuc(ion 

All the t1nsks were 
at 

Tnhlc (I) of chiklrcn with asthllla 

This taole showed thai ,IH;n:: was 
age. sex. and LS, R 

Table (2) r 

4]5.45 \ 50.1 K';; 

;\ C: Ahsolute coun!. 
This table showed rim! Ihcrc was 

(I' 00:;) 

d i ITerellce 

ill "Imll<.:d lhhlr<':ll, 

Control. 0 
12,61 I 0.66 
X:l() :-;'92 

ami e!\lllml 

I' 
OJI:, 
0,01 

1),0 II 



Table (3) Comparison between control and asthmatic patients rega rding other variables. 

~ Cases, n=20 Cont 1'01. n= 10 l P 
Variables 

IL-4/ pg / dL 133.65 ± 9.98 97.1 1- 8.59 9.87 <0.001 

lfoN - y pg / dL 99.& ± 12.28 139.3 ! 14. 12 7l) I .,....0.001 

IL-4 / IFN - y % 1.36 :l 0.2 O.71 -~ O . 11 9.58 <0.001 

This table revealed that: The mean value J:- SO of' 11.-4 in aeute bronchial asthma 
was stati stically significant higher than that in control. The mean value -\: SO or IfoN - Y 
in acute bronchial asthma was statistically significant lower than that in control. The 
mean value ± SO of IL-4/WN-y in acute bronchi al asthma was statisticall y significant 
higher than that in control. 

Table (4) Compari son betwee n asthmatic paticnts befure and ancr tn:ntmcnt 
regarding to other variable s. 

~ Bcl()f'(: Treatment Allcr Tn:allllcnl I'air.:d I 
Varian!.:s 

IL-4 I pg/dL 133.65 l lJ .9R 95Y:; I 14 ..;1{ 171) 

IFN - Y pg/dl . 99 .8.L 12.2R 12,1.6:' I 1(>.2,1 11 .77 

IL-4 / IFN -y % 1.36 LO.2 o.n I n . 1 (, ; n ., IX 

This table revealctl that: 
• Level or IL-4 was significantl y higher in <t ClItC asthmatic palicills bci'o!'c litan an c!' 

treatment (P <0.00 I). 
• Level or IFN- y was signilicanll y I(,wcr in aC lllc aSlhllla hc li'rc litan ;tlkr Irc;llmcn! 

(I' <0.00 I) 
• Leve l of IL-4 I IFN- y rnlio wns significantly higher in aClIlc ;l';lllIllalic palienl s 

hefore treatment than nner (P <0.00 I). 

Tahle (5) C()rrcl~ltion between 11.-4 level and 1I11ler lal)(lraillry 
variables ~ \lnllllg pal ienls bcf'nre lre~ll!l1L' 1l1. 

t\ I ·. {' 

II ·N - y 

--~ I II N - y '1., 

- 0 .0:'3 1 

p 

II.II ~ 

0 .001 

Tlti-::-~~illll S lr ; l!cd Ih;tIII~';tS pnsili\c l 'PITl'Llli,," bl'I\\'CCIl II -- I ;IIld 
/\IT (I' n.os). iIlSt\hc!wCCI1II.-.1 ilild 11 .-1 II : -y rillip II' 11 .0(1) 

ill'ler II'Cilll1lelll . 

,I 

I' 

I' - 0 .001 

I' <' 0.001 

I' "-- 0 .001 

' . 
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Table (6) Correlation betwcc ll 11.-4 lel'el alld other lalwratory I'ariahks 
r t .amollg paticilts a tl:l" treatillcil . 

_____I_' _. ______~~Variahles r 

IFN - Y -O.13D6 

IL-4 / IFN - Y IX) D.7:W:; 

-~---- > D.D :; 

-~" ()D()I 

Thi s table revealed th ,lt there was a Ilegatlve ellrreiatioll hdween IL-4 lilld 
IFN - y after treatment ( p > 0.05 ). 011 the other halld there was hi g.hly 
positive correlation betweell IL-4 ~lIld IL-4 1 IPN - Yratio (P < 0.00 I). 

Chart ( ) correlation coeffecient betw een 

IL4 and IL4I1NF- garra ratio after treatrrent 
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))iscussi()n 

Asthma was a chrollic inllal11lll,ltory 
di sorder or 'Iirways llledi,lted hy a 1l1l111 itll<lc 

or ceil ty pes ,1Ilei illllnllllllJtory l11edi,ltnr 
(SlIIl(leeb el aI, 2011/) . Masl ce ll s all(.1 

eosi nophil were initially helievcd to pl<lY 
ccntral role in drivill g th c ;II I "11'~II ' 
il1llallll11atioll ,lssociatL'd with as llll11a. 

I Iowever the elllpha sis has 110W shilkd IllT 
IYl11phocyte. in particular helper T-llpe2 
(I'h~ ) cells alld Th, T hese lwo s uhcl'I" .,, ~s Ill ' 
helplT T-ccil diller ill thcir pmlillL"lilll1 or 
c~ /tlkilll'S (IHo.\"'\11I1111 {'( (fl. 198(,). Ihl' l 'It , 

"Illphoc~ks producl' illlL'rleukill (II .-,Il. 11 
" II .-l) <l lId 1/,-1 3 whic h 'aclil :11L' Illl: 
11Il'challiSllls illlpmt,lIlt ill delL'l l , e <I.lCaili SI 
p,lra silL'S ,lfld ;d!crg ic i l1ll ;lllll11 :liioli Sill'll 

Illl:eh ~ llIi s lll illl' lude Ig-r: prodilcli(li i. III <l SI 
cl'lI di (Tcrcllliatioll ;lIId l'psil10pllil g l"tlll" lll. 

IlIi g r<llilll1 :tIHI aelil·<llioll. Tlt l "11I1111l1l"l Ie' 

Chari ( ) correialion coeffecienl belw een 


L 4 and Irf·gaJra afler Irealrrenl 
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produce illlerr: roll g,l l1ll11<1 (II;N-y) alld 11.-2 
wllil'li ;lctiv;ltc 

l11echani slllS illlpmtal1t ill dekl1se virus ,llld 
h,lcleri ,I ( fHo.HI/IfII/ (/I/d Col/iI/ali. 1989) . 

Till' rl'sull or th e preselll siudy 
showed a sl ;l li " ti l'; dly sil! ll iric<l 111 iliLTCaSl' ill 
<lC til ',llcti I'I Hvl( 's cylokille s 11 .-<1 ,Il\(l <I 

s tati s lic;dl~ s i ~ lliril' ;lIlt lkcrl'<lSe or Ihl' IF! 

Y whell COIII(1,lrcd wi lh IIIIIse or hl'alllll 
cOlll rnl(l' O.O!) I ) This ,'k;)r l., illdil'a lL'd 

highn <lei iIi I~ () r hi ood Th , ()\IT Th I ce II " ill 
cilildrcll lIilll hrnll citi :d <1 .'; 111111 ;1 (IHilJ;l"IIlII. 
2 0(J3) I'h l' :lil 'II<l1 illll ;II11I11<llioll ill ;dkl"!:! ic 
<1,111111 ;1 is tlrl'I' l' str<llL'd h.1 ( ' [)I 111 , Cl, II ,; Ih ,ll 

SL'LTelL' Ih l' t" loki ll ,'" -I. :' 11 - 13 II hiie' 
II :N Y Sl'LTl'kd hI I'h l cdl s (RI~r 111111 

("tilt 1/. 2()I"') (/,,.<'.\('(/(1. 2 (J(J3) SlI !:!~ l'SlL'd 
/11 ,11 ;lItlpic tli Sl'<lSl' ill c ilidili g ;! slh l ll;! <lrc 
l ' ll:lr;lL"icri ll'd hI 1'-lll' l (1 l' l" ce ll ( Th ,) 

t'lltlk i lll' 1';1 1 III dtl .lC .' . ( 'tl lllr:ldicltl il I"l's ldlS 



were reported by (A"loi"e el a/, 20(0) who 
showed that increase of IfN- y in adults 
with atopic asthma , The cell culturc 
conditions can explain such disercpancies 
because they cultured cells in the whole 
blood, while we used separated PUMCs. 
Our study was applied only on children LInd 
not on adults. 

The result of the present work also 
revealed a statistically significant increase in 
the IL-4! IfN-y ratio when compared with 
control group (P<O,OO I) . The increased 
ratio would lead to aberrant IgE production . 
Thi s comes in agrcement with previolls 
studies. which suggest that bronchial asthma 
was the result of an impaired Ir:N-y 
production leading. to IL-4 synthesis and IgE 
dependent sensitization allergy (Talll: el tI/, 
1995). The high level of IL-4 (Th2• cytokine) 
in patients with bronchial asthma may be a 
marker or an ongoing inflammatory process 
and can cause mcan patho-physiolngic,ll 
abnormalities characteristic or the disease 
(Sfliria el a/, 20()3) . On the other hand there 
was a high s ignificant difference in AE.C. in 
patients when compared to the control 
children which indicate the role or lL-5 in 
the developmcnt or chronic phase or 
bronchial inflamillation (Till eI tI/. /997) and 
(O/wsi <:1 a/, 1998). 

A fter treatment wi th predn isone 
thcrapy IL-4 cytokine was signilicantly 
lower while the IfN- y was sig.niricantly 
higher than those children hcl"ore tn:'ltillent. 
So glucocorticoid play an illlportant role in 
the treatment or the allerg ic diseasc, Thc 
glucocorticoid inhibit IL-4 alld 11.-5 
secretion hy Th l - cell. and may be requircd 
for illlprovement in the IYlllphoeytie 
illllallllllati(ln (Ntll:fl/lIJ el tI/. 2 ()()2) ,11111 

(Crocker el a/, eI (1/. /998) , (f((fl.f~)'o.\"i el 
a/,20(1) suggest that short-terlll 
corticosteroid (ll1odulate the h,11,1I1ee of" 
CXCR ,' cells T-helper typel (Th l) and 
CCRI' (Th}) cells in patients with '1';lhl11'1. 
Reduced the percentage or blood eel{ I' 
expression CD I (Th~ ) cell s resultin~ in the 
shin t(l (,XCI{ ,' - express iO)l CD I (Ih l) 
cells. dlle to specific Inluction in IllI{N;\ for 
11 .-4 and 11.-5 ,lIld inCl"e,lse into Ihe nucleus 
and hind t(1 specific re)1.ul 'ltmy tar~ct ;.!elle 
(.\·cfl('iIlIll11l1 1'1 111. /995) , Whi le (llli)'l1111'11 

(If/{/ /lI'lIla. 2()(J2) (ound th<lt ~ lilc(1c(lrt iL'(lid 
directly illhihit thL' Thl ,11111 CIII1<1IlC<': S Th , 

development. Their results suggest that PIX 

Illitogen activated protcin kinasc (MAPK) 
inhihitor SB20 ,1 ~XO inhibited Thl and 
enhanced Th] development. <llld 
glucocorticoid indicated that PIX (MAPK) 
and extracellular signal regulated kinase 
pathway, and involved in the Th l, Th] 
developlllent. Morcover the result of this 
study revealed a signirieHnt positive 
correlation between IL-4 and AEC before 
treatlllent. A correlation could also be 
detected between 11,-4 and Ir:N-y but 
(LallIer ('I a/, 1997) and (OByme alld 
Wood, /999) nonsignificant. So stimulated 
Th 2 secrete both IL-4 and IL-5 which is the 
Illost specific eytokines to eosinophil and 
have been suggested to be the key cytokines 
in the express or allerf!.ic disc<lse (TaIlK el 
(1/, /998) and (Nol11a el (1/, /999), 

;\s ohserved in the present work a 
signiricant positive eorrclation was found in 
patients with asthllla between IL-4 alld 
AEC. also hetween 11.-4 alld IL-4I1FN-y 
ratio hertll'e treatment. Thcse results 
conrirlll the Thl hypothesis 1'01' asthilla 
which W,lS based on: that IgE <llld 
eosinophils pl,lY a Illajor and crucial role in 
aSlhllla patllOllencsis (Marlill. 2()()2). There 
was a negative correlation hctween IL-4 and 
IFN-y aner the predni sone therapy alld ,ilso 
positive correlation between IL-4 and IL-
4/1r:N-y ratio . So ulucoeorticoid arc the 
Illost elle<.:t ive dn~gs used \ j'll ,l sthilla 
treatlllcnt. This drllg has becn shown <I 

lIlarkedly illlpJ()\'e asthilla SylllptOIIlS. 
quality or lire as WL'II as it reduced the 
undcrlyin~ <lirwa)" inllallll1l<ltioll assoei<ltcd 
with <lsthilla (CII,,'lro.2()()()) . this drug should 
alfeet ThllTh~ cytokines imbalance and 
deviate respollsc t(1ward the Thl phenotype 
or away i'rolll tile Th, phenotype (flol1.\"/tey 
1I11t! Flllty. 2 (J(JO) , 

Conclusion and rceLlllllllemlation: 
I'he aso;oeiat ion het ween Th I.Th, and 

tliL' ir eyl\lkillco; gi\'e the new ino;i1!-hts in the 
patll()phyo;i(llo~y (11' the T-cell reo;pollo;e in 
;lo;tl1lna ,lIlll pro\'idL' e,\eiting opportunitics 
(or thL' dc\elopillelit or l1(l\;iI 
illllllllll(1thL'I"1I1elltic ~tr;ltc ~ iL'S such (I S 

Ilutritioillil inl'luenc..:s, A )1. 1'(1I1P that included 
IIlethi(1ninL'. C\ stcine , arg inille. \'it,lI11ins 
i\ , I~.C. ,IIHI L l iliC (1.11) ;11111 sclenillill (S..:). 

<lrc ncc<,: ss <lr~ (Ill' the sy ntllc s is ,1I1d 
Iliailllcll<lIlC<': (d ' slillicicnt <1111(11111(:-; (1( 
Ilitlll;.!C ll 111(l11P\i(lL-t N( l). ,~~ IIII ; iIlii(1I1C ( ;SII) 

http:allerf!.ic


and metallothionein (MT) which liberate 
metal ions, such as zinc and copper(ClI). 
Where their deficiencies shift the Th l/Til l 
balance toward Th2 (CAPl,2()()I). (tlllay be 
possible someday to treat or prevent these 
disorders of children, who reqllln: 
unacceptably high doses of oral or inhaled 
corticosteroid and those who arc SlI I'fcri ng. 

References 

". 1- Adams P.F .. Marano M.A., (1994): 
Current estimates from the Nation,d health 
Interview survey: dnta from the National 
survey. vital and henlth statistics Bethesda: 
Nntinnal Institutes or Health , Natiollal 
Center ror I Ienlth Statistics Series 10. 

2- Antoine O. Magnan. Laurent G., et al (2000) : 
Assessment of Thl/Thl paradigm whole 
hlood in atopy and asthma. Am. 1. Respir 
. Crit. Care Meu.. V . I 6 I, No.6: 1790- 17%. 

3- Barbara N., Allan S.. Mathias II.. et al (20tH» : 
-PBMCs rrom hoth atopic asthma aIII I 
llol1<ltopic children show a Th2 cytokille 
response to house uust mite allerg.en . .lournal 
of Allerg.y and Clinical JnlllllI11Plog.y: IO() 
Nol:I-13. 

4- Uoushey H.A.. and Fahy .l.V. (2000) 
Targeting eytokines in asthma therapy. 
Lancet. 356. 2114- 2116. 

5- BoyemA.. (1967): Isolation or 
lymphocytes, granulocyt es and 
macroplwgcs: SC<lnd..l.lllllllunol 5: 12- 319 . 

G- Canauian Asthma Prevelltioll Institute 
(CAPI): (2001): The Thl /Th! halal1l:e IInc . 

glut<lthiollc. pro:; ta )!. lundin productioll and 
the ppssihle relalionship t() the eSlahlishmelll 
or asthma: (~~ <lSthmaworldorg.. (4 pages). 

7- Castro M .. Chaplill D.D .. Walter M . L ;llld 
Ilolt 7. 111 '111 M . .I. (2000): Could ;lSlhlll<1 he 
worselled hy stimul;lIing the T-lll: lpLT 
Typc I illlnlt111l' re spollse" ( ·omI11l' 11I) . 
1\111 . .I . I{cspir. Cell BioI. 22 : 14., - 1,1(, 

X- Crocker I.e. . Chllrch M . K .. NcWloll S.. ,lil t! 
Townley R. (i . (19<)8) : (illicocorlicnids 
Inhihil prolikralioll alld 11.-,1 ;lIllllI .- ." 
sencl ion hy acn'<1llergel1- . ..;peci li c T -iJ l' l per 
Iypl'" cdllilles. I\l1n ,dlerg.y ;\slhlll,1 
11ll1ll1ln(Jl. SO : 'iOl)-1 CJ . 

9- 1);lCic .I .V . alld I .ew i-, S.M . (I<)')I) : I'r;lclical 
heI11all,J0IlY· Se\'cnlh editioll'. I:.tlillhllr.!ch. 
1.(Jlltion. Mclholll'l1c ;11111 Ncw \ nrk . 

10- l:r;1L'l1kell\..J.alld Ilnl llale S.T . (I ()()!» : 

Fliology III astlll11;1: 1',lIhnlnL!, \ ,lIlll 
,'vktli<llors. 111 : ,\ Ik' rte\ . AS lh~;l;I . al ill 
1111111lIlHllo l-' ~ 1'1'(1111 iI1LlIll' \ 10 <l l liilliJ""d 
.,,,1 hI. l\il'l"lllall ( . W : l'l·,'II' llll<1ILi 1 S . 

., , 

rrom steroid inJueed side ellects by 
selective manip"lation or Thl and Th ~ cells. 
as this may ulti nately leads to <III ctTective 
cOlltrol or these T-hclper subsets, 
potentially capable or altering the nature 
course of the di :;easc. 

Shapiro. G.G. and Buss. W . W.(eds). 

Saunders COIl' pany. Phi ladelphia. 443. 


11- "alonen M .. Barhee R. 1\ .• Lebowitz M.D. 
et <11 (1982) : 1\11 epidemiological study or 
the inlerreiati(J)(shi 'ps or total seruill Ig.E. 
allergy skin tesl reactivity ;1I1d eoinophilia. 
.I . Allergy and Clin 11l11lluIloi G9 : 221. 

12- Kay I\.B. (2003 111ll1l1ullOnlOdulation in 
asthma: mechani sills and possihle rit falls. 

Curl' Opin I'harn1<lcol : 3 (.l) : 220- (J . 

!3-KazlIv(lshi K . et < I (200 I) : 1': llcct of oral 
st~roid 011 blood CXCR 1 ' and CCKI ' 'I' 
cclls il+ patil'n ls with hrol1chial aSlhllla . 
AliI. J. l{espir . Crit. Cme McLl. I()4. No5, 
7~4-758 . 

14- 1,'11ltcroS .. SacCl 0., Scala C. Rossi (i. /\ .. 
(1997) : Stilllliation (Irhlood 1l101H>
Iluclc;lr cell s of atopic children with 
rdcv;1I1t <1l1crgen induces thc rele,lse 01 
eosinophil eioc111ola x ins such as IL-1 .1I .-'i 
alld (iM-CSr .I I\stI1l11<1 .34 : 141-'12. 

1'1- Marino I).M .. 11 11 111<1 D .lvl.. I'etruw\;ki C.A . 
et al. ( 1c)!)X) : Survcillallce I'llI' asth'llla 
lJnited Stales. 1960-19l)5 i'vtMWR i'vlorh 
Mort,lI WI-; Iy l{cpA 7. 

1()- I'vlarlin.l .T. (2002): ' \ -' lhI11<1. ailway 
hilliogy. alld l1 asal di.,,;ol·dcr. /\111 . .I. (·ri . 
( ',Ill' M ed .. 1()'i.NoS'il)X- (,IX 

17- iVI i\ ;lIlr,l II.. I\val<l Ivl. ( 2()O}): Direcl <I III I 
ilillircct illhihiliol1 01' Thl dC \' cloPllll'lll h~ 

progl' ., ICI'olle ;lIld g ilicocort icoid .s . .I 
1111111111)(,1 I (IX (3) : 101'7- () . 1. 

11'- rvl i l.!! rOlll II. . (2( tl~) : Is Illere <I rok I'llI' 
Irl'<l1 Illelll or ;1'111111<1 \\ 'illl oll1 ;di/lllllh<l . 
I\rclii\cs. 01 ' 1 li se ;1.sc ill( ·liildh(l(l,I.XX :71-7·1. 

Il)- i'vlllli /\ . 1":'<ill1inlll1;l (l .. SlIk(, I'vi . el ,1I (1')96) : 
T\\ll di slillCI 1);lIIl\\ 'a~ 's or II . -~ .s:l1lllesis ill 
:lIkrgell " pccil i c '1' - celll' lolles hlo"d . X') : 
2X'l1 

20- \IOSS lll<111 T. Ie. Clindil1ki II. lIol111 \1.\\1 . 
(iicdlill 1\1. ;\ . ( ',>1'1'111<111 I{ I .. (1')X('i: I"\\(I 
t\ pes "I' lllllr i ll c helper T-cl'lI CI"lIl' . I . 
Ilcrilliti"ll ;ILl' Irdill g 1(1 11r,>l i k s or 
'-' 111J,I Il,kil)e ;Il li\ ilil'S ,lIld sn :rl' iL:d I'r"l ci ll ' 
.1 11111111111' " I ill : 2.; IX - 2\~7 

2 1- \ I""SIII<I II I I{ ( ',11'1111;111 I{ I .( I ()X", I hi 

http:lise;1.sc
http:I\stI1l11<1.34
http:allerg.en


and Thz cells: different patterns of 
Iymphokine secretion lead to dilferent 
functional properties. Annu. Rev . Il11lllunol. 

7:145-173 . 
22- Mossman T. R .. and Snd,S. (1996): The 

expanding universe cell subsets: TH I: Til l 
and 1110re Ill1lllunol Today 17 : 138. 

23- Nngnno Y. Kondo M . Tamnoki 1. Isono K. 
Nagni A (2002) Periphernl blood Thl and Th l 
profile in patients with 1110derate asthma: 
effect of inhaled corticosteroid . .r . Asthl11a. 39 
(3): 247-53 . 

24- NOl11a T .. Hayashi M .. Kawano Y .. 
Yoshiznwa I .. Sackii ·r..et a I ( 1999): 
FunctiOlwl interleukin-5 activity in 
peripheml blood mononuclear cells frol11 
ndoleseence with mite antigen astllllln in 
remi ss ion. Clin Exp Allergy; 29: 780-5 . 

25- OByrne P.M. nnd Wood L.. (1999) 
Interlellkin- 5 nnd allergic inflnmlllntion: 
Clin Exp Allergy: 29: 573-5. 

26- Ohashi Y .. Nakai A.. Kakinoki T.. K,lIo 
A.. et al( 1998) : Allergen-induced 
synthesis of interleukin-5. oul not or IgE. 
is a key l11echanisl11 linked to 
symptomatic episodes of seasona l nllergic 

rhinitis in sensitized indiv iduals. Scand J 
Il11l11unol ;47: 596-602. 

27- Prescot! S.L. (2003) : New Concept or 
eytokines in asthmn : is the Thl/Thl 
Pnrmligl11 out the window?.r. rediatr Child 
Health: 39 (8) : 575-9. 

28- Ray A .. Cohn L. (2000): /\llcring Thl /TI l:> 
bnlance as n therapeutic stra tegy in asthllla 

disorder.Curr. Opin . Inveslig. 
Drugs.: 442- 8. 

29- Sdleinlll<1n IU . et nl (1995): Role or 
transcriptional nctiv<1lion of U-alpha ill 

l11ed ia t i on inllllli nosuppress ion gillcocort i c
oids. Science: 270: 282- 286 . 

30- Shimi T . SlI/uki K. Illui N . et <II (200]): 
Thl /Th l profile in pcriphernl bl(wd ill "tPpic 
cough and atopic < I.~ thllla . Clin. L:'\p Allergy : 
.3:; ( I ) : 84 - l). 

3 1- Sophie L.. M .D .. Stephallc I' .. Il SC. 1'\ '01 
Mari" Vaera . l'vt.l) .et al (2000) : IIlLTca ~cd 

n prcss ioll of 11 .-1 (, imllHIIIPre'lct il' i ty ill 
hronchial aSlhma ancr segmen t, 1I allergcll 

- challenge in p,llients with asthma . .J /\lI cl ' !,!~ 

Clin lnllllunol: 106 :2<)3 . 
32- Sundeep S.. Salvi 1<. .. SlII'esh 11.1I111. allli 

Stephcn T. Iiol ga te . (20() I) : Is " , thIIlOi rc.lIl y 
dlle to polari /cd '1'- ccll repp~l' 10\\.1)'(1 iI 

helper '1'- cell lype2 pliell{llypc / \111 .1. 

Respir. Cril. Care I\lled .. V . I (, -I. No.X. 1 ,L,
1346 

33- '1 <Ill!!, Ivl I K . .I Clel11'lI1 . ,l llll ;\ .S. I\.Cl lil' . 
(ll)95): IlItcrllll-;iil--1 ,lI ld i lllcrkroll-Y 
I'wtflictiPIl in 'liOl'i l· ,llld <J tlll ,ic ch ild ll'll \\ ilh 
asthlll .1 ( 'Iill 1,: :,\1' . /\llcr~\ : 25.~ I'-:'~ I 

34- Tallg C, Rolland .I.M .. Ward C .. Thien F.. Li 
X.. (jo ll ant S., ct OIl (19l)X): differenlial 
reglilatioll Dr allergell-specilll: Th l hilt IIDt Thl 
type rcs pun~cs by .I"·colar l11acrophagcs ill 
atopic aSlhma . .I /\llergy ('l in. 1111111111101: 102 : 
368-75 . 

35- Till Soo J)icilson Roo IILlStOIi D.. I ILlmberl Moo 
Robinsoll D.. L.arche M .. et OIl (1997): 11-5 
secretion by alil:rgen- stimlliated CO; Tcell s in 
primary clIllJIre rciat io llship to nrn:ss ion or 
allergic di sease . .I /\llcrgy Ci ill . Inll111lllpl : 
')l):56J-lJ. 

36- Turnoy K.(j .. Kips .l. C .. Pallwel s R.A. 
(2002): Is Thlthe so lution Illr Th l in 
<Jslhl11n. C lin hp /\lIcrgy: 32 (I): 17-29. 

.,., 

' . 

http:l'vt.l).et





