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Type | allergy, a hypersensitivity disease affecting
aimost 20% of the population worldwide, is based on
the 1gE recogniion of otherwise harmless antigens
{i.e.. allergens). Allergen-induced crossiink of effec-
torcell-bound IgE antibodies leads to the release of
biological mediators and thus to immaediate disease
symptoms (allergic rhinitis, conjunctivitis and asth-
ma). Specific immunotherapy, the only causative
treatment of Type | allergy, isbased on the administra-
tion of increasing doses of allergens to allergic pa-
tients in order to yield allergen-specific non-respon-
siveness. Major disadvantages are 1. that current
forms of ailergen immunotherapy are performed with
allergens difficult to standardize which cannot be
matched to the patients reactivity profile and 2. that
the administration of active allergen preparations can
cause anaphylactic side effects. Through the applica-
tion of molecular biological techniques many relevant
environmentat allergens have been produced as ac-
tive recombinant proteins which allow component-re-
solved allergy diagnosis and thus represent the basis
for patient-tailored forms of immunotherapy. Here we
review molecular strategles which have been recentiy
applied to generate genetically engineered and syn-
thetic hypoaliergenic allergen derivatives for patient-
tailored and safe vaccination against Type | ailergy.
Key vsords: Genetic engineering / Immunotherapy /
Recombinant allergen / Synthetic peptide / Type | aliergy /
Vace.nat o,

Introduction

Type | aliergy represents a genetically determined hyper-
sensitivity disease which affects about 20% of the world
populatior {Kay, 1997). The pathophysiclogical kaltmark
of Type i allergy is the production of immuroglobulin E
(IgEj artibocies against otherwise harmloss antigens
(ailergens) dchizaka el al 1985, lohaasson and Bennich.

zaz2 of biclogical me: Y
eresi frem effector cells {nast celis,
h and Kinel, 1881 Seaven and Matz-
ic diseass manifestations {iate phase
reacTians ir asthima and stopis dermatitsi result friom the
activation of allerye ¢
portadly iz nsreased whan allsrgens are taker up by
Gon Dresanting calis (macrophages, monocytes, dendritic
cefis} via igE {Bieber, 199€; Stingl and Maurer, 1997},

Piagnosis of Typ= [ allergy is performed via detec:ion of
allargern 9F antibodies i serum (Wids st 21,
1967 Erksson and &histedt, 1977). The clinical refevance
of the presence of allargen-spearic IgE in serum can be
confiraad by provocation testing, whah measures the
immadiats and ate phase reactio Hicoted by expasing
ne patient to aliergers (e. g.. skir: skin prick-, intradermal
testing: airways: nasal-. bronchiai provocation: ayves: sen-
junictival provocation; gastrcintestinal tract: food chal-
lenge) (Fuchs. 1979). The only causative form of aliergy
treatment. i ., allergen-speciic immunotharapy, repre-
senis the cractice of adrmnistsring increasing aliergen
doses 12 the patient in order to inducs specif ¢ unrespon-
siveness and has been first describad in 1911 (Noon 19171,
Bousauet et a/., 1398; Durtam and Till, = 993). While sev-
eral studies have shown that aflergen-specific immuano-
therapy is clinically ef'ective, the underlyirg immuroiogi-
ca machanisms are not fully understood (Durham and Tili
1988).

What Can We Learn from Current Forms
of Allergen limmunotherapy?

The classica experiraent by Cooke and colleagues shov-
ing et barsfusicr. of Diced fram a ragweed alergic pa-
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tignt whi detessiul'y race ve rmenotherapy atol-
shed sympioms ir another ragweed ailerg ¢ recipient,
provided the first evidencs that block ng artibad es might
be involved in protection against Type | ailergy (Cocke
etal.. 1935). These blocking artibodies ware then classi-
fied as ailergen-specific IgG artbedes whick Selonged
mainly to the IgG. and IgG; subciasses iLove'ess, “940,
1943; Lchtenstein et &/, 1968; Adkinson st al.. 1979;
Sobotka et al., 1976; Gls'ch of a/ . 1981 Aaberse ot af ,
1983). Other investigators reported a reduction of media-
tor concentrations (Craticos et ar., 1985), decreased nurm-
kbers of mast cells and sosinophils n targe: tissuss of
atepy (Rak et a/., 1988; Otsuka et al., 1991; Furin et &/,
1991} and the generation of Suppressor cells durig im-
maroterapy (Rocklin ef ai., 1930). The analysis of allar-
gen-specific CD4-positive T cells in the Sourse of im-
munotherapy inaicates a reductior of thesz calls together
witn @ dec-ease in ther 'L-3 procustion Secrist et a/.
1993 Jutel e el 1995, Durhem et 2! 16 G, Ebreratal,
1987 O'Breni st e, 1567, Recent $tuqies using punfied
racompinant It B ceil aptepes daricrstrata
hat specific imrmunct erapy may 1niLce @ J& noLo im-
TNE response to the administaien alierger 3. which can
be directea to IgE 2pitopes and wil then compete withthe
existing lgE response Bali et 2l 19998, 11 his cor
is Of note that sevsral oter studios s con the
SUCCESSIUL Immunctherapy requires the acm nistratior: o
high allerger doses to induce a pretaranual Th1 mmune
FESLONSE which 15 accompanied by the preducticon of
1315 antbodies (Kolbs sraf 12
1295). There is aise good ey
gens which are

ers

o0 (vang er 4

Disadvantages of Gurrent Forms
of Immunotherapy

The major disadvantags o akergen-specitic immuncther-
apy seems to be related to the use of natural aliergen
extracts which consist of difficuit to standaroize mixtures
of allergenic and ron-allergenic moisties. Theracy with
afiergen extracts thus cannot be performed according to
the patiants reactivity profiee (Valen-aetal.. 1999). itis pos-
sible that certain aliergens are nat presant in the adminis-
tered extract or that catients car becoms sensitized to
new comporients inthe course of treatmert (van Ree st 2.
1897: Bali et ai., 1999a;. Another disadvantage of extract-
basad therapy results from the fact that the administration
ot bioiogicaily active ailergen preparations can induce
anaphylactic side effects, Tne later sroblem can bs re-

duced by ads0:bing e ailsrgen exTiact W an adjuvant
which prevents systemic raiease of allegens after injec-
wion and by chemical denaturaron ct the extract yielding
denatured allergens with reduced IgE cinding capacity
and lower anaphylactic activity (e. g., allergoids) Marsh
2t al, 1981; Norman et al., 1982; Meriney ot ai., 1286:
Bousquetet ai., 199C; Lockey and Bukantz, 1998).

Recomblnant Aliergen-Based
Component-Resolved Allergy Diagnosis:
Selection of Crossreactive Marker Allergens
for Immunotherapy

The application of molecutar biotogical technigues i the
field of allergen characterization hias ailowed to iso'ate the
cDNAs cocing for many of the relevan: ervironmertal
allergens and allowed the production of recermbinant ziler-
9ens [Valenta and Kratt, 1995, Using recombinant aller-
gens it has become possible to determir.e the indwiaual
patisnts raactivity profile ainer by in vitro FOSHEC rrar-
ods (.2, detection of allargen-specific Ige antibodies
i serumy (Valenta et af., 1961; Vialenta et af.. 1382; or by
in vivo testing fi.e., skin testing) (Menz et ai.. 1995; Parb
st ar, 19968). Recomhinant allergen basad COMEBCNERL-
resolved diagnosis would allow to wdentity precisaiy the
dissase-¢liciting mclecules whereas previous extrast-
bassd diagnosis at best ailowed to define the alsrgan-
containing ecurce (Valerta stal, 19 1999). Ths possi
biiity to identify the components 3gainst which a panasat is
ensitized wolld havs itha CONSSQUErcas or munLna-
therapy i *hore was a Jreat variety of ‘mmunoiogicaty di-
verse allergens and if patients woulc change their reactiv-
ity protie in the natural course of their disease. However,
he anaiyses of the DNA ard dacuced sequences of aile--
euealad unexpected siruciural simitanties of
ant allergens (val 9€) As aconsa
reactviting 5

mble

ciuen
ired out tat 3
¥ @t gl epitor
tractz (Niederberger 6t a.. 3 Immunotogical com-
petitinn sxpenmants showed that a tew sallen aliercens
contained most of the IgE epitopes present in natural
pollen extracts of a varigty of plant species. Mareover, the
monitoring of IgE antibody reactivity profiles in attergic pa-
tients sera that were collected in the course of the natural
disease indicated that while there is variation in the alier-
gen-specific antibody Isvels depending on naturai aber-
gen exposure, the profils cf recognized components re-
mains stable (Ball et ai., 1999b}

Based on the notions above it appears possible to
deveiop ncvel componsnt-based vacciration strategies
agairst Type | allergy which are tailored to the patients
sensitization profile (Vaienta et al. 19983). Using recom-
binant atlerger-based component-resoived diagnosis
{CRD} the disease-eliciting allergens can be selected and
4sea for carapenent-rescived immunotherapy {CRIT)
(Valenta et sl., 1998). Diagnosis shouid be pertormed with
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recombinant molecules which closely mimick the aller-
genic activity of their natural counterparts in order to de-
tect most of the relevant sensitivities. However, in order to
improve immunotherapy the allergenic activity of the aller-
gans has 1o be reduced which will allow to increase the
dose of administered allergens with a low risk of anaphy-
lactic side effects. Based on the detailed xnowigdge of
aliergan sagquences and structures severa! strategies are
currertly appiied to convert allergens into hypoallergenic
derivatives.

Requirements for the Conversion of Allergens
into Hypoallergenic Allergen Derivatives

The crossiinaing of effector celi (mast cefl, esL\phcf‘;-
seund IgE artibocies by allergens
nt leading 1o the raes

as o alie

re! hu a3 ’.:; B

men'.dl ai!-:trgen 5 nepmsert izer ﬁn:vlcu.xla' we gm protaing
or giycoorotgins. Tna motacular and structurar analysis

aliergens indicaies that th2 16E epitopes are alriost exclu-
sively of protain rature. 1gE epitopes ars aistinctidentt.es
rather than repesats of the samg binding site and a
“ore renognizad Ly IgE anticodies with differert scecii -
nes (Figure 1: 2 O, R, gL apitopes can be -epresenied by
astretch of ammes acids ina row {i. e., certnuous eptope}
‘Figure 2: D) or may be compesad by non-adjacent sie-
ments of the aliergen which are brought togetner by foid-

MASTCELL

Fig.1  Allergen-lncuced Crosslinking of Effectorsell-Bou-d IgE
Causes Mediator Ralsase.

Allergens contan severat IgE eoitopes (F, Q, Rj which oy cross-
19kirg of FeeRI-bound IgE artioodies -sac to rerease of medic-
1225

~

Ut

oiain (2. discontnusus
5. Tna facs hat the nroper

ecitopsy (F Jurs 2
assembly o discon-
sends on a cerain confarrnatisn of
130 10 the synonymous dasicnation
of such epiopss as corformational epitopas although
rasognition of a contiuous 2pitose may depand as wail
onits conformation. I urdes to rzuce the allargerc activ-
tv ot an allargen ithas 1o ba changed ' such a way tha” it
sannot orosslink effeciorcel-hounc 1gE antibadies {Singh
atal, ~993; To reach this goa’ at least two stratagies cen
be apchied: first, it may be considered o influence exciu-
3 ~hie T cells by admipis-
tration 01 pppu'les containing T cell zpitopes orly (Roth-
bard. 199¢; Roliend and O'Hehir, 1998). T cell epitopes
represert smzll peptides wh.ch resuit from he croteclytic
digest.on of intact allergers by antigen presenting cails.
T cellepitcpes are inmost cases distinct romIGE epitopes
and therstors cannot crosslink sffectar cell-hound IgE.
Tney can be produced as synthetic peptides. Second,
hypoallargeric allergen derivatives or fragnments may be
produced by recombinant DNA tachnology or peptide
synthes's. The latter molecules bear T csll epitopes and
can inducs IgG antibodies that compate with 1gE recoani-
tion cf the native allergen (Valenta et a!., 13985).

vity ¢ alergs:

T cell Epitope-Containing Peptides

The idea of using T cell epitope-containing pepr.des for
immunotterascy of Type | allergy is basec or: the fact that
atlergen-specif ¢ CD4™T celis can secrete either cytokines
‘s . THE saids. IL-4.1L-13) which favor class switch 1o igE
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o1 zraduce cytokines (s. g.. Tht calis: ++IFN) which favos
laG antibody production. Depending on the dose ana
mode of administration it was ‘ound that T ceil epitoge
peptides can induce proliferation or anergy of T ceils /s
vitro (Roiland ard O’Mehir, 1998). Peptides containing T
cell epitopes of the major cat allergen Feld 1 and of bee
venom allergen phospholipsse A2 were therefore admin-
isteredto allergic patients. White there Was some evidence
that phospholipase A2-derived pepudes induced T cell
anergy in bee venom allergic patients (MCller et al., 1998},
administration of cat aflergen-derved peptices ‘ailag
to induce significant immunological or clinical effects
(Simons et af., 1996; Norman et ai.. 1996, 1997). !i rather
appeared that in cass of certain patients. T cell peptides
induced T ceil activation as indicated by t1e sarly appear-
ance of T cell-dependent reactiors. Several 2xplainations
forthe low efficacy of T ce; peptide-based theragy may be
considered: first. it may be difficult to administe: the opti-
mal dose to achiove T cell tolerarce instead ot activation.
Second, smait T call epitope peptides wil' have a short
"alf-kte in the body. Third, there is considerable aviderce
that 1gZ productior: n atopie indiviouals represenis a
Memary ifmure resgonse which does ot require Je
navo clase switching and thus carnot bs contrelled oy T
cell-derived cytokines (Romagrani st af.. 1980; Steinber-
goretal 1995; Dolecek et af. 1998). Thetapy forins whicn
ars based exclusively on the administraticn of T cell aci-
1opes may therefore modulate the activity cf allergen-spe -
cific: T celis but may have litdle influance on the production
ot allsrgen-specific la% art bodes by abeady switcied
memory B cells,

Recombinant Allergen Fragments Representing
12€-Binding Haptens

k -
3y a < barty of 2. 1080, The
seascr for this penaviour is tha: sitesgen fragments wiich
containthelgE bindirg site for only one specigs of lgEfi.e.

19E-binding haptens) are unable to crosstink affector cell-
bourd IgE antibodies. Low molecular weight allergen
fragrents obtained by proteolytic digestion were suc-
cesstully usad for imrmunctherapy leng ago {Mallsy at ar..
1969; Litwin et @/.. 1988} and the hepten principle was also
applhed for the treatment of penicitiin and dextran allergy
(DeWeck and Schneidar, 1972; Richter ef &/.,1981; Hedin
and Richter. 1982). There it was demonstrated thai meno-
valent penicillin-derivec haptene inhioited allergic reac-
tions to peniciliin.

While the proteolysls of allergen extracts is difficult to
control and will yiela a difficult to standardize mixture of
fragments and enzymes, molecular biology has opened
new avenues for the production of IgE-binding haptens.
By gene fragmentaticn it hes become passible to dissect

Fig.3 IgE-B'nd'ng Haptens Containing the Binding Sites for
One Species ot IgE.

RIE-bincing hastens can Lereprecented by continuous (D) or dis-
continuous iA- £ 2-C) evtepes.

the igE binaing sites of major allergens and to produce de-
fined allerger: fragments ‘gE-binding haptens were isclat-
&G for *he rajor tmothy grass pollen alisrgen Phip 1 and
fer birch profitin, 2 nignly crossreactive plant aliergen (Balt
etal 199, Fag 5. 1987) Fiaure 3 ihustrates the
1zenufication of IgE binding haptens. While continuovs
IgE-Lirding raptens iFgure 3: Dy can be easily detinec ny
fragmentaticn of ‘he allergen-encoding cONA and sub-
Sequent expre 8300 of e DA fragrents, discontinbous
19E bindng raptens (Figure 3: A-E, 5-C) need to bs
rebuilt oy more sophisticated technoiogies fe. g.. mimo-
tepe strategies) (Leitrer st al., 1998; Jenssn-Jarolim ot al..
1938,

At fivst ginnge it Ty apiear difficult 1o ;)
e af bingin
that IGE binding Faptens may be useiul for a
rzation wrh reduced risk of anapiyiactc sice sffects to
tocus koG antibedies agairst {gE epitones. Moraavar IgE-
raplens coud be used ior passive thergpy lo

Hypoailergenic Altergen isotforms, Mutanis
and Oligomers

The observaticn that allergens can naturally occur as iso-
forms which Giffer in enly a few amino acids fe.g., major
pollen ailergens frem hazel. Cor a 1, (Breiteneder ot al.,
1993} and birch, Bet v 1 (Swoboda ef al., 1995)! or in con-
formations with fow IgE binding capacity (e. g., apo-forms
of EF-hand caicium-binding allergens; Seiberler et ai.,
1994; Twardosz st a!., 1997: Engsl et al., 1997; Suphioglu
st al.. 1997, Smith et al., 1998; Bugajska-Schretter et ar.,
1998: Hayek et s, 1998) has stimulated ideas that oy
means of genetic engineering hypoallergenic allergen ver-
sions can be producag. Oligomerization of the major birch
poften alergen. Bet v 1, by genetic enginsering yielded a
recornbinant trimer with greatly reduced allergenic activi-
ty (Vitala et ai.. 1999: Pauli et al., 1299 and submitted; van
Hage-Hamsten ot a/,, 1999).
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Fig.4 Changing tne Fold ara Native-Like Structure o ar: Aller-
gen by Point Mutatons.

Thanges of o few aming acids (Browsh can saversly comprom.38
the fclding of
Tators ! gk

1. Poirt mutari

13 outeide the g binding sites may 1ead
to contormat onal enangas in the allsrgen structure and
thus disrupt drscontinuous IgE spitopes (Figure 4}, in this
Tontext it was shown that point mutations in the calume-
bLirdng sites of EF-hand allergens yislded statle apo-
foms with -aducea I9E tinding zagacity (Engei et al.,
1997 Dhada 2! ai.. 1998). Mutatiors of cysteine residues
mmagor rmite atlergens kewise decreased the IgE birding
capacmes and i vivo allergenic activity of these mole-
cules (Smith ard Cinapmar. 1996; Takai ot al.. 1997; Ois-
sonatal. 983
2 M is equally possble thal ooinl mulations may
change those amins acid residues which are responsible
e pargtope oF the sonessonding
Zody and thus diractly affect the IgE binding capacity
{Figure 9. Single Toint mutations ware showr: 1e abolish
the binding of moncc.onal antibodies Wiedemann st al.,
1936, Swotodaeral, 1999) and, althcugh not ye' proven,

Mut1

Fig.5 Point Mutatiors whch Alter the gE-Bind'ng S'tes of the
Folded Netive-Like Allergen.

Exchange of those aming acics withir the IgE epitope (arrows)
whic are requireC for the 'nteraction with the paratope of the
cor-2sporaing igE antivedy wl lazd te luss o bindirg.

may be responsivle for the reduced IgE binding cepacity
of certan isoforms or mutants of the major birch polien
aliergen, Bet v 1 and the major rye grass allerger, Lol p 5
(Ferreira et a/., 1996, 1993: Swoboda et al., 1999). Dele-
tions or mutations of several amino acids 'n a row (Fig-
ure 6) were found to be effective in reducing tha IgE bind-
ing capacity of the major timothy grass polien allsrgan
Phin 5 (Schramm et ai., 1999), the major rys grass polisn
allergens Lol p 1 and Lol p 5 (Tamborini et al., 1997, Swo-
bodaatal., 1999).

Recombinant Allergen Fragments with
Reduced or No IgE Binding Capacity

Two recombinant fragmerts represerting aming sCid
1-7dang 75— 180 of the Tajer birch Solian alergen were
expressed ir Eschericnia coi anc purifien (Vriata
1897). The recombinant Bat + @ iragmierds had
completely fost their IgE birding capasity and ailergenic
activity due to aloss o thew native-tike fold asis inaizated
in Figure 7 (Pauli a1 ai . 15%9: Var Haga-Hainsten st all.
7999). Nevartheless bioth frag nents contained the Bet ¢ 1-
specific T celt epitopes and inavced 19G antibedies in
mice anc rabbits whicn recogrizea 1he native Betv * mol-
scule and inhibitac binging of pavent’s IgE to rBat v 1 wild

Fig,7 Cutting or Fragmenlaiion Shanges the Allergens Feld
and Destrays Discontnanus 'Contarmationa ) 137 Fpiopas.

S
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type. A 3imilsr hehaviour was reported for two EF hand
pollen allergens from alcer, Aln g 4 (Hayek et al., 1988), and
birch, Bety 4 (Twardosz et ai., 1997) as well as for & bovine
danaer sllergen (Zeiler etal., 1997). Twa recombinant frag-
ments containing the first and seconc EF-hanc domain of
Al g 4 exhibited a greatly reduced IgE binding capacity.
Recombinant Set v 4, the Ain g 4-homologous 2EF-hand
birch poilen ailergen, lacking the N-terminal first 16 amino
acide hadamore than 90% reduced IgE reactivity. We thus
assume that fragmentation of proteins containing primar-
ily discontinuous/conformational IgE epitopes wili lead to
asubstantial reduction of the allergens IgE binding capac-
ity. In a next step it needs to be investigated in spacific
erimal models (Vrtala et al., 1998) whether such hyooaller-
ganic allerger fragmerits can induce protective immune
FESPORSEs 1 vivo.

Synthetic Peptides Derived from
Surface-Exposed Areas or from IgE Epitopes
of Allergens

tingwg, ik antibodies require the avaiiability ot cer-
tain cntical aming acids on the surface of the allergen mol-
ecue. IGE ¢pitoces can sither be determined by expseri-
MENta epiope mapping strategies or the threa dimer-
sicral structure of a given ailergen can give information
what portions of the melecule contain surface exposed
aming acid residuas likely to be invalved in the irteraction
witt igE anvhodies. By epitope mapolng and structural
atpaachas itis possibie to selsct portions of an gllergen
molecute whick are involved in IgE cincing but oer se lack
aliergeac eclivity or sver IgE sinding capacity Synthetic
tiddes o t fragmerts bearing aming
g ipastions of iGE epitopes;
e ba used for aciive immu-

Fig.8 Synthetic Paptides or Recombinant Allergen Fragments
Certaining Portions of the I9E Epitopes.

Peptass without IgE bincing capacity {parts of IGE epitopes) rep-
resenting surtace-exposed portions of an ellsrgen may be usedi to
fecus blocking antioodies to IgE enitopes.

1999). The appiicaticn o igE- epitops derved septides for
vaccinatior. may nowever be limiied by the low capacity ot
synthetic peptides tc induce antitody -esponses in vivo.
The iatter problen: might be overcome by incsas.ng the
‘mmunogenicity of the allergen-derived peptices through
coupling to suitable carriers or multimerization.

The Future of Allergen-Specific
Immunotherapy: Vaccination with
Recombinant or Synthetic Hypoallergenic
Allergen Derivatives?

We envisage that future alisrgen-specific immunoiherapy
Inay be besed on established injectior- ard adjLvart-
based vaccination protocols curently appied with alier-
gen extracts. Future vaccination strategies wil however
differ from the estabiished treztment in as much as they
may use defined allergen molecules instead of allergen
extracts. The appropriate compconents will be selectsd by
component-resolved diagnosis for comporent-ressived
immunotherapy (Valerta et ai.. 1999). Treatment should
then be perlorned with iiypoatiergenc recumitnnant or
svntheuc allergen: derivatives which were deveionad on
the basis of & detaited moiscuiar and stri.ctural Character-
ization ¢! the disease-ehoiting molecuiss. Component-
resclvea immunctherapy will Fave no -isk to sensitize pa-

Fig.9 Vaccination with Hypoaliergstic Aliergen Derivatives
Inducss Synthesis cf Biocking IgG Antibodies.
Allergens hidden by 16G antibodies cannct be racognized by Ig€.
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tients against new components. The possibility of treat-
ment with hypoallergenic molecules holds alsc promise
that a reduced rate of anaphylactic side effects will be ob-
served in the course of immunotherapy. From the admin-
istration of higher doses of hypoaliergenic moleculss we
axpect the inducticn of a preferential Th1-like immune re-
sponse which wiil b2 accompanied by the production of
biocking antibodies that competa with the ongoing IgE re-
sponse. Theincuction of blocking antibodies willtoagreat
extent requirs the presence of motifs/sequences on the
hypaallergenic immunogen which mimick structures witn-
n the IgE epitopes of the wildtype allergen. Therapy-in-
duced blocking antibodies will be able 1o compete with
IgE for its binding sites on the natural allargen (Figura 9)
and thus prevent allerger-inducad release of biological
madiators as weil as of Th2-like cytokines from the etfec-
torcaistHaas atal 1999). Blocking anticodies presert in
tncat sacrelons and agrurtwill al dergen-ze-

I [N gt
alion of alergens 1o T osdig, -1 i
= what T oel dependent ale reactions ars also amslio-
rated. Asisr as the mode of allsrgen admiristration is con-
semed, I s lixe'y that the use of hypoalergsnic
oiecaiag wil alfow to cevelop naw theracy protocoia
whoh ars based onthne less rr'xquent irjsction =fhigh dos-
A5 38 N ClEESISA VAcireT.on ireatment.
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