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lntroduction

Atopy is a genetically determined disorder charÍìcterizecl by increased I-eE

ant ibodies to certain groups of  ubiqui tous ant igens that can st imulate the im-

mune response afier inhalation or ingestion, ancl perhaps afier penetration

throggh the skin (al lergens).  I -sE ant ibodies are able to bind to high-af f in i ty

( type I)  Fce receptors (FceRI) of  mast cel ls/basophi ls and al lergen- induced

FceRI cross- l inking tr iggers the release of  vasoact ive nrediators.  chemotact ic

factors ancl cytokines that are responsible for the aller-gic cascade. In addition,

eosinophi ls also appear to be involvecl  in the patho-qenesis of  a l lergic react ions,

s ince they usual ly accumulate in the s i tes of  a l lergic inf lamnrat ion and their  toxic

proclucts s i -eni f icant ly contr ibute to the induct ion of  t issue damage. The l inking

of the events leading to the allergic re:.ìction has remained unclear since to the

clemonstrat ion of  existence of  d ist inct  subsets of  CD4+ helper T (Th) cel ls,

based on their profi le of cytokine secretion. At least three diffèrent subsets of Th

cells hlve been cle scribed in both mouse and mitn: Th I cells that produce inter-

leukin (lL)-2, interferon-y (lFN-y) and tumor necrosis factor (TNF)-B; Th2 cells

that procluce IL-4,  IL-5 and IL-10; ThO cel ls that  produce both Thl-  and Th2-

type cytokines [ .  21.  IL-3.  GM-CSF and TNF-CI,  are var iably produced by al l  Th

subsets. It is of note that IL-3, IL-4 and IL-10 are srowth factors tor mast cells

ancl  IL-5 is a select ive act ivat ing and di f fèrent iat ing factorforeosinophi ls [1,2] .

Final ly.  i t  has c lear ly been shown that IgE synthesis resul ts f rom the col labora-
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t ion  berween Th2 ce l l s  anc i  B  ce l l s  t3 l .  To  th is  enc l .  T l r2  cc l l s  p rov ide  B ce l l s

with at  least  t r . r ,o s ignals:  the former is c le l ivered by IL- ' l :  the lat tcr  is  represented

by a T-B cel l - to-cel l  phy's ical  interact ion.  occur inq betrveerr  the CD40L ex-

pressecl  on the uct ivatc-c l  Th cel l  ancl  the CD40 molccr. t lc  const i tL l t ively expressed

9n the B cel l  [ - l ] .  Recent ly ' .  r t  has been cicrnonstrated that i t t rot t ier  cytokine'  IL-  13.

is also able to incluce germ l ine e expression [5l .but  i ts product ion does not seem

to be restrictccl to the Th2 subset. Basecl on these i ' ir-rclings. Th2 cell is an excel-

lent  candidate to explain w,hv the mast cel l /eosinophi l / lgE-proclucing B cel l  t r iad

is involved in the pi i thogenesis of  a l lergy.

Th2 Cel ls Recogniz ing At lergen Epi topes Play a Central  Role in the

Pathogenesis of Allergic Reaction

T5e central  r6 le of  Thl  cel ls in the pathocenesis of  a l lergic react ion has

been recent ly c lar i f ied.

The analy 's is of  lymphokine product ion by al ler-een-speci f ic  T lymphocytes

has shown that.  in contrast  to T-cel l  c lones speci f ic  for  bacter ia l  ant i ,qens that

showecl  a prevalent Thl f fhO phenotype, the great rna.yor i ty of  a l lergen-speci f  ic

CD.l+ T-cel l  c lones cler iveci  f rom per ipheral  b lood lymphocytes (PBL) of  atopic

clonors expressecl a ThlffhO-like phenotype. with high procluction of IL-4 and

IL-5  anc l  no .  o r  low produc t ion  o f  IFN-1  16 .11

On the orher hanc1. evic lence that Th2- l ike cel ls i tccumulate in target organs

in c l i f terent al lers ic c l isorciers has been pror, ' ided by using ei ther c lonin-t I  or  in s i t t r

hybr ic l izat ion tec6nic lues ( ISHT).  The majur i ty of  T-cc ' l l  c lones generated from

tl-re conjr_rnct ival  inf i l t rates of  pat ients wi th vernlr l  coniunct iv i t is  w'ere toLrnd to

c leve lop  in toTh l  c lones  [8 ] .  Us ing  ISHT.  ce l l s  shor ,v ing  mRNA io rTh2.  bL t t  r ro t

Th I .  l i , rnphoki les \ \ 'ere touncl  at  the s i te of  late phase react ions in skin biopsies

frorn atopic pat ients.  in ntucosal  bronchial  b iopsies or bronchoalveolar lavage

(BAL) f rom asrhma t9- l l  l .  and af ìer  local  a l lergen cl-ral lenge in nasal  mucosa of

a l le rgen- induced rh in i t i s  I  l ]  l .
We have also provic leci  evic lence that al lergen-chal lenge resul ts in the act i -

vat ion ancl  recrui tnrent of  a l lergen-react ive Thl  cel ls in tar-eet organs. In fact .

biopsy specintens \\, 'ere obtainecl l 'ront the bronchial or nas:-rl mucosil of patients

with grass pol len- incluced asthrna or rhini t is  -18 h af ter  posi t ive bronchial  or  nasal

provocat ion test  n ' i th the relevant al lergen. Proport ions rangin-t  f rom 14 to 22c/a

of T-cell clones clerivecl from stin-rLriated it irr,vit l, nlucosiìe of grass-allergic

pat ients appearecl  to be speci f ic  for  grass al lcrgens : . rncl  most of  them exhibi ted a

cief in i te Tlr l  prof i le t l3 l  L ikervise.  h igh proport ions of  Derntutoplru.gt t tdcs

I terr l l r . .s.r i l r r . r  (DP)-speci f ic  Thl- l ike CD4+ T-cel l  c lones were seneratecl  f rom

the intact  skip of  pat ienrs wi th atopic c le l ' rnat i t is  (AD) taken af tcr  contact  chal-
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l enge w i th  DP.  suggest ing  tha t  pcrcLr t lnùoLrs  scns i t i za t ion  to  acroa l le rucns  may
p lav  a  t r iuger inu  ro le  in  thc  induc t ion  o f  sk in  les ions  in  pa t icn ts  w i th  AD
f  r4 .  rs  l .

Very recent ly.  a marker forTh cel ls inclucible to the procluct ion of  Th2-type
cvtokines w'as ic lent i f ied in our laboratorv by assessing lar-ue panels of  hr-rman
CD' l+  T-cc l l  c lones  rv i t l t  c ' s tab l i shed Th l ,  Th2 orThO pro f i les  t l6 l .  Th l  c lones
expressed poor or no CD30 mRNA ancl  shor,ved low or undetectable expression
of surface CD30, whereas Th2 clones consistent ly expressecl  both CD30 mRNA
and surface CD30 f l7 l .  CD30 expression rvas then evaluatecl  in c i rculat ing
CD4+ T cel ls f r t tm 6 atopic gr i ìss pol len-sensi t ive pat ients ancl  6 nonatopic con-
trols before and clur ing the seasonal  exposure to srass pol lens.  No CD.l+CD30+
cel ls we re detecteci  in any of  the nonatopic donors or the atopic pat ients exarn-
ined befbre the grass pol l inat ion season. whereas 4 out of  the 6 grass-sensi t ive
donors examined ciur ing the pol l inat ion per iod shor,veci  smal l  proporr ions of  c i r -
culat ing CD4+CD30+ cel ls.  CD4+ T cel ls f rom these pat ients were f ract ionated
irr to CD30+ and CD30- cel ls by sort ing wi th ant i -CD30 anr ibody ancl  cel l  f rac-
t i o n s w e r e t h e n a s s e s s e d f b r t h e i r a b i l i t y t o p r o d u c e r y p e  I  ( l F N - y a n c l T N F - f l ) o .
type 2 ( lL-4 and IL-5) cytokines and to prol i ferate in respons e to Lol ium perenne
-sroLrp I (Lol p l) allergen. Onlv CD30+ cells prolifèrated in response to Lol p I
and exhibited the abil ity to produce IL-' l and IL-5, whereas production of both
IFN-y and TNF-B r ,vas prevalent in the CD30- cel l  f ract ion [17].  These f incl ings
clear ly demonstrate that  grass al lergen-react ive CD4+CD30+ T cel ls inducible
to the product ion of  Th2 cytokines can circulate in the per ipheral  b lood of  grass-
sensi t ive pat ients dur in-q the in v ivo natural  exposure to al lergen.

Signals Regulat ing the Th2 Cel l  Development

The pref'erential development of aller-een-reactive Th2 cells in atopic sub-
jects have not yet  been completely c lar i f ied.  Account ing wi th a bulk of  evidence
a possible role on Th2 developnient of  ant igen-present ing cel ls (APC),  of  the
T-cell repertoire ancl of solLrble fìrctors present in the microenvironment at the
time of allergen presentation hars been proposed.

I t  is  l ikely that  Langerhans'cel l  (LC) present in the skin,  as wel l  as c lendr i t ic
cel ls (DC) in the respiratory mucosa. represent the pr imary s i te of  contact
betrveen the irnmune system and allergens. LC and DC are probably involvecl in
driving allergen to drainin-e lymph nodes where allergen presentation to aller-
-een-speci f ic  CD4+ T cel ls occurs.  I t  has been recent ly shown that 87. l  and B7.2
molecules present on APC can give co-stimulatory signals able to induce a Th I
or a Thl slvitch. respectively. Sorne data sug-eest that atopic patients with asthma
f l î , '  have higher nt tmbers of  intraepi thel ia l  DC than nonasthmat ic subiects and

T-Cel l  Response in Foocl  Al ler_u1, I l 3
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tha t  thcse  cc l l s  pu lsed lv i th  a l l c rgen can inc luce  T-cc l l  ac t i va t ion  anr l  re lease o f

IL-- l  ancl  IL--5 [ l ' i l .
The role of  T-ce l l  repcrtoirc in determining the clcvclopment oi  Th I  or  Th2-

type responscs is controversial .  In rrr ice in lcctccl  wi th Li ' r . r l tnruni t r  ntujor bot l t
Th I  ancl  Th2 cel ls possessing the same rcpertoire and recogniz ing the same
pept ic le have been clemonstrated [91. However,  evidence for the pivotal  ro le

of speci f ic  Vp-expressins T-cel l  subsets in the st imulat ion oi  IgE prodr,rct ion

ancl  increased ninvlvs resp()nsiveness inclucecl  by ragweecl  a l lergen has been
reported [20].  Thus. i t  cannot be exclLrded that the recosni t ion of  a l ler-qen pro-

vides a s ienal(s)  that  dr iv ine T cel ls towarcls the product ion of  Thl-  or  Th2-type

cytokines.
The role of  hon'nones i r r  promot in-u the di t fèrent iat ion of  Th cel ls or i r - r

favoring the shifì ing of already cliffèrentiatecl Th cells frorrì one to another

cytokine prof i le-  has also been suggested. Glucocort icoic ls enhance Th2 act iv i ty.

ancl synersizes r,vith IL--1. r,vhereas dehydroepianclrostcrone sulthte (one of sev-

eral  steroids that  c i rculate as inact ive prohormones, becoming act ivated in target

organs) enhance Thl  act iv i ty 1211. Another major prohormone. 2-5-hydroxy-
cholecalc i tèrol  (25(OH)vi tamin D. j )  nray hnve a reverse ef fèct  on the Thl f fh2

balance. There is intense conversion oi  25(OH)vi tamin D.,  to 1,25(OH)2 vi tamin

D.r  (calc i t r io l )  which is able to decrease output oi  IL-2 and IFN-y and when
aclministered per ipheral ly r .v i th ant igen. evokes a Th2 pattern of  response local-
izecl  to mucos: l l  surf ì rces [211. Final ly,  progesterone favors the in v i t ro develop-
ment of  human Th cel ls producing Th2-type cytokines and promotes both IL-4
product ion and membrarte CDi0 expression in establ ishecl  human Th I  c lones

[221. ThLrs.  increasing evidence is accumulat ing to suggest that  hormones and
per ipheral ly act ivatecl  prohor-nloncs nlr ìv regLr latc the Thl f fh2 balance.

The clearest examples of tactors aff 'ectine the diffèrentiation pathways of
human Th cel ls appear to be cytokines releasecl  by APC ancl /or  other cel l  types at
the t ime of  ant igen presentat ion [231. Thus, IFN-cr.  IL-12 and TGF-B produced
by macrophages and B cel ls part icular ly in response to intracel lu lar  bacter ia play
an important role in the incluct ion of  Th I  expansion. as wel l  as IFN-1. produced
mainly by T cel ls ancl  NK cel ls.  a lso promotes the c l i t fere nt iat ion of  Th I  cel ls,
both in v i t ro and in v ivo.  Thus IL- 12. which is a porvertul  IFN-y inducer,  appears
to be the most important natural  in i t iator of  Th I  responses [231.

IL- I is a selective co-factor for the growth of some murine Th2 clones [2a]
and can f ì rvor the in v i t ro c levelopment of  human Th2- l ike c lones [25].  However,
most striking is the requirement for IL-4 fbr maturatic-rn of Th cells into Th2
cel ls.  ln both murine ancl  hunran systems, lL-4 appears to be the most dominant
factor in deterrnining the l ikel ihood for Th2 polar izat ion in cul turecl  cel ls f23ì .
Accordingly,  l l -4-_uene-targeted mice fai l  to -generate mature Th2 cel ls in v ivo
and to produce IgE antibodies [26]. suggestin-s that early IL-4 production by
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i l l l o thcr  cc l l  t vpc  n l t t s t  be  i t rvo lver l .  Poss ib le  cunc l i c la tes  inc luc lc  a  s t i l l  u r rchurac-
tc r izcd ' f -ce l l  subset  l l7 l ,  a  c loLrb le  ncgut i r , , c  (CD. l -CDf ì - l  s [ ]TCR car l -v  rhyrn ic
c n t i s r a n t T - c e l l  s u b s c t l 2 t t l . a s r  c l l a s n i a s t c e l l s a n d b a s o p h i l s . w h i c h h a v c b e c r r
s l t t lwn to releasc storcd IL-4 in responsc to FceR tr iggcr inu 1291. Hewevcr.
mast-cel l -c le f ic icnt  tn icc c leve lop nornral  Th2 responses [301. Thus, lL-4 procluc-
t ion by nl i tst  cel ls t r iggerccl  by ant iucn- l i rE ant ibocly i rnrnunc corpplexes m.ìy
play a role in ampl i f i ing seconclary responses ro parasi tes,  but  cannot account
fbr the Th2 cleveloprnent i '  pr inrary imnrune responses.

However '  the fact  that  a l lergens incluce Th2-type responscs only in selectecl
people su-ssests that  atopic indiv ic luals r ,voulc l  have genet ic c lysre_uulat io.  i '  t6e
productiorr oi IL-4 and/or of cytokines exertin_u regulatory effècts on thc clevel_
opment ancl /or  funct ion of  Th2 cel ls.

Evaluat ion of  T-Cel l  Response to Mi lk Al lergens

Nzl i lk  a l lergy is a pecul iar  fbrm of  a l lereic disease in which IgE ant ibocl ies
are directed to proteins which are introdLrcecl daily. The most importapt question
ar is ing on the pathogenesis of  th is disease is which molecular ancl  cel lu lar  events
lead to oral  to lerance towards mi lk proteins in nonatopic incl iv ic luals dur ing
chi ldhood and which impairment of  the immune system is lb le to mocl i fy such
mechanism in al lergic pat ients.

This study has been devoted to explore the immunot lominant T-cel l  epi-
topes of  mi lk proteins in atopic and in nonatopic incl iv iduals ancl  to evaluate the
possible role of  a l lergen-speci f ic  CDS cel ls in the incluct ion ancl  maintenance of
oral  to ler Í ìnce to mi lk proteins.  We f i rst  evaluatecl  the capaci ty 9f  per ipheral
bloocl  mononuclear cel ls (PBMC) cler ivecl  f iom heal thy ancl  atopic c lonors to
prol i fèrate in rcsponse to pur i f iecl  proteins c ler ived from bovine mi lk.  To this
encl ,  cr- lactoalbumin (LA),  B- lactogrobul in (var iant  A and B, LGA and LGB)
and u-B-casein (crC and BC) r,vere usecJ. PBMC from 5 normal donors (negarive
history lbr allergy, normal values o[ total IgE ancl absence of specii ic IgE fbr
mi lk) .  4 al lergic pat ients (posi t ive history fbr  aclverse reacr ions af ier  mi lk in-ses-
t ion.  incrcased levels of  total  IgE and presence of  speci f ic  IgE towarcls mi lk pro-
te ins) and 2 atopic patients (negative history tbr fbod allergy, presence of reac-
t ions towarcis inhaled al lergens, increased levels of  total  IgE but absence of
specific lgE towards milk) were tested against a large panel of concentrations of
differcnt allergens. A consistent proliferation was obtained from all the patients
and the response was irrespective to the allergic or normal stltus of donors, to
the nature of t l le i l l lergen and the closes of allergen used. Flowever. the T-cell
response to LA was consistent ly higher than the one obtained with the other mi lk
allergens. A prolifèrative response similar to the one obtained fiom adult clonors

f -Cc l l  Responsc  in  Food A l le rsy t25



was also achieved wlten PBNIC from corcl  b loocl  of  newborns were tested. These

data sugge st  that  a high proport i ( )n of 'Th rncnlor\  cr l ls  towards mi lk protc ins urc
pre sent in the c i rculat ion of  both adul t  ancl  ncrvhorn sub. jccts and that an in utero

immunizat ion to these ant igens can occur.  [n c l rc ler  to c lef ine immunodominant
T-cel l  epi topes of  mi lk proteins ancl  to character izc mi lk-react ive T cel ls.  T-cel l
l ines (TCL) speci f ic  LA. LGA and LGB were thcn senerated st in ' ru lat ing PBMC
trom 8 normal c lonors and 5 al lergic sLrbjects lbr5 c- lays wi th ant igens and subse-
quent ly adcl ing r IL-2 to t l ie cul tures in orcier to arnpl i fy the number of  speci f ic
T-cel l  b lasts.  TCL wcre then evaluatecl  for  their  phenotype. their  abi l i ty  to pro-

duce IL-- l  and IFN-y arrc l  their  speci f ic i ty.  The analysis of  the phenotype showed
simi lar  percentages of  CD-l+,  CDB+ ancl  CD4-/CD8- cel ls indicat ing that no
prefèrent ia l  expression of  a part icular subpopulat ion could be seen in relat ion to
the diffèrent antigen usecl lnd tl ie cliff-erent status (atopic or nonatopic) of the
clonors.  Af ter  st i r r tLr lat ion u ' i th PMA plLrs ant i -CD3 nrAb i ì  poor or any IL-4 pro-
c-h,rct ion was seen. lvhi le a consistent IFN-y product ion is obtained in al l  groups

of TCL. No stat ist ical  d i i f 'erence in the levels of  cytokine product ion between
normal and atopic subjects was seen. Simi lar  resul ts were obtained ' ,vhen TCL
were st imulated with the speci f ic  ant isen in MHC-restr icted condi t ions.  suggest-
ing  tha t  imrnunodominant  T-ce l l  ep i topes  se lcc t i ve  l y  expand Th l - l i ke  ce l l s .

TCL speci f ic  for  LGB were also screened for their  speci f ic i ty towards four
cl i f - ferent pept ides (a k inci  g i f t  f rorn Dr.  NI.  N{organ. Norwich, UK)just  def ined
for their  abi l i ty  to be recognizecl  by LG-speci f ic  lcG or IgE ant ibodies.  but none
o1' the TCL shor.ved any react iv i tv.  Since also LG-speci f ic  CD4 T-cel l  c lones
(TCC) derived frorn the slìr 'ne TCL were unable to prolifèrate to the sarne pep-
t ides in a MHC-restr icted feshion. we ci , rn hypothcsrze that LG-T and B-cel l  epi-
topes have not over lappins sequences.

TCC speci f ic  for  mi lk al lergens were then senerated trom LA. LGA and
LGB-specii ic TCL tronr normal and atopic donors. TCC were screened for their
specifìcity and subsequentlv analyzed for their phenotvpe ancl abil it-v- to procluce
cytokines. An unusual high specific clonal efficiency was obtained frorn normerl
and atopic donors when LA was used (normal sub. jects 27 !5qb. atopic donors
3l  tTVc).  However.  a lower speci f ic  c lonal  ef f ic iency was seen when LGA and
LGB rvere used to st imLrlate T cel ls,  thus conf i rnr ing that Th memory cel ls
towards LA are more expancled in v ivo than T cel l  speci f ic  for  other mi lk pro-
teins.

No stat ist ical  d i f ference in the nLrmber of  IL- .+.  IL-5 and IFN-y producing
TCC was seen in atopic and normal subjects. On the other hanc1. rvhen TCC were
cl iv ided in the three main subsets of  T cel ls,  a stat ist ical ly reclucecl  number of
tFN-yproducing TCC lThl  and ThO) was seen in atopic pat ients (<0.05).  How-
ever.  the great major i ty 'of  LA- and LG-speci f ic  TCC showed a c lear-cut  Thl-
l ike profi le. no Thl cells ,.r 'ere clerived frorn atopic or nonertopic subjects. thus
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s t lsgcs t ing  tha t  i l . t  cow 's  mi lk  a l le rgcn ic  ep i topcs  i ì re  a  rn inor i t y  in  contpar ison
r,v i th t l ther ant isens. Furt l terrnore,  L. \ -speci t ' ic  TCC cler iv ing f rom T cel ls inf i l -
t rat ing the enter ic tnucosa of  b iopsics f ronr t r . r ,o rni lk-sensi t ive pat ients shorver l :_r
s in l i la r  pa t te rn  o l ' cv tok ine  secre t ion .  susses t ing  tha t  no  t l i f f ' c rence ex is ts  be-
l l vcen c i rcu la t i r tg  and loca l  m i lk -spec i f i c  T-ce l l  rcsponsc  in  a top ic  inc l i v ic lua ls .

lVhen we analyzed the phenotype of 'speci f  ic  TCC. we tbuncl  thut  a con-
sistent nunlber of  LA-speci l ' ic  CD8+ TCC w'ere present.  Nlorc i rnportant ly,  nor-
mal c ionors showed a s igni f icant lv higher nunrber of  LA-speci f ic  CDS+ TCC
(in conrpar ison with those der ivecl  f rorn al lergic donors.  p < 0.001) ancl  a paral le l
decrease in CD.l+ speci f ic  TCC (p < 0.00051.

The presence in per ipheral  b lood of  CD8+ T cel ls speci f ic  tor  a l lergens is
not l i rn i ted to nr i lk  proteins.  In f ì rct .  we have recent ly stucl ied the spe'c i f ic  re-
sponse of T cells towards the extract r>f Purictttriu ot'f ' i t ' irtulis pollen and we were
able to de r ive a hish nutnber of  speci t ' ic  TCC in normal ancl  a l lergic c lonors.  The
analvsis oi  TCC revealed that the major i ty of  them w'cre able to recosnize a
nonapept ide (p92) f ront  t l ie seqLlence of  the al ier-een, showin-q a high homology
with a sequence def ined in LA protein.  More imporranr ly.  rhe p92-speci i ic  TCC
showecl  a c lear-cut  Th l - type prof i le of  cytokine secre t ion.  We cler iveci  TCC spe-
ci f ic  fbr  p92 and for another non related nonapept ide f rom Puriektr iu sequence
(def inecl  p96) f rom heal thy and al lergic c lonors.  P92- ancl  p96-speci f ic  TCC
showecl  pecul iar  character ist ics.  Whi le p96-speci f ic  TCC were able to procluce
high levels of  IL-4 and lorv (or any) concentrat ions of  IFN-y both in normal ancl
in al le rgic c lonors.  d i f ferent amounts of ' IL-- l  product ion coulc l  be seen when rve
I tnalyzecl  p92-speci f  ic  TCC dcr iv in-u f ronr the two groups of  subjects.  P92-spe-
ci f ic  TCC frorn normal c lonors or subjects wi th mi lc l  atopy proclr-rcecl  s igni f i -
cantl l '  lower anlounts of IL--l than allerric sLrbjects aff 'ected by severe aropy
(p<0.001) .  Account ing  r ,v i th  our  resu l ts  on  mi lk -spec i f i c  TCC.  a  c l i f f ' e ren t  phe-
notypic c l is t r ibLrt ion of  pept ide-speci f ic  TCC was seen. A higher proport ion of
p92-speci f ic  CD8+ TCC was der ivecj  l ì 'om nornral  c lonors or mi lc l  atopic sub-
jects than from pat ients wi th severe atopy ( in these cases a prevalent CD4+
response was seen: p < 0.0I  ) .

Tl iese f indings strongly sus-sest that  a recluct ion of  speci f ic  CD8 response
towarcls aller,gens could play a crucial role in the dysregr-rlation of t l--t procluc-
t ior l  i r r  atopic subjects and, probably.  in the breakthrough of  oral  to lerance
towarc ls  m i l k  p ro te ins .
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