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Allergy treatment with a peptide vaccine

DF. \ l s  R.  S t . l x t r  t rR t  t t  \ rA I - i . l ì l L  À{ .  J r l x ls  Inx  \ / .  l -Eu ' lN

SARt l  A N.ct ' l 'en

A n  a n t i s e r u m ,  o b t a i n e d  b y  i m m u n i s i n g  r a b b i t s

wi th a human pept ide-prote in conjugate,  was

shown to inh ib i t  h is tamine re lease f rom rat  mast

cel ls  both in  v i t ro  and in  v ivo.  lmmunisat ion of

sensitised rats with the same peptide reduced lgE

ant ibody format ion and serum his tamine

concentrat ion,  and abol ished systemic anaphy-

lact ic  react ions in  response to a l lergen chal lenge.

This  pept ide may form the basis  of  a  vaccine in  a

new approach to the immunotherapy of  a topic

disease' 
Lancet 1990; 336: 121g-g1.

ln t roduct ion

Treatment ol I gE-mediated allergic restrnnses--€g, asthma

and hay-fever, by hyposensitisation-a gfadual increase tn

amount ofallergcn given to reduce the effects ofsuhscquent

exposure to that allergen-has been practised since 191l.l

Limitations to allcrgen immunotherapy'? include the

difficulty in identification of the allergen involved-eg, with

fcxrd or drug sensitivity. Moreover, the potential of such

immunotherapy to cause adverse reacdons has restricted its

use in the UK.l
C-onsequently, we have made a peptide vaccine to provide

a new forrn of immunotherapy for patients with IgE-

mediated hypersensitivitics.

Methods

Peptide antibody preparction

A decapeptide sequencc within the C[i4 domain of human IgE
( Lyr-I1lr-Lys-Gli,-Ser-Cl1'-PhsPh*Val-Phe-NH,)' which
ma1' tr rhe sippal to sensitised mast cells after allcrgen challe'ngc'o
was svnthesised in an LKB 'Biolvru' automated solid phase

s5nthesiser rvirh F-rntr activc ester tcchniquesó and characterised

hy high-perftrrmance liquid chromarogrophy. 
'Iìle 

peptide u'as

conjugared to kcvh,rle litnpet hacrne-yanin (Kl.H) or thc punfied

protcin dcrivative (PPD) of ruberculin, with glutmldehyde s

Rabfr i ts were imurused rt i th the Pcrìt idc-prolcin cnniugats in

Freund's adjuvant for production of lnlyclonal peptide antibrdies.'

Peptide antitxxiy concenúations in serum were measured by

indirect and inhibirion enzyme-linked immunorcrbent assay

IEL ISA) .6

Masl cell studies
-Ihe abiliry of grlyclonal peptide mtiserum to inhibit mast cell

activadon was measured. In-vitro srudies involved urcubation tlf

smples that contained purifiedt rat pcritoneal mast cells in

Hcpes-buffered'l-yrods solution ( 150 pl with lff cells f<rr l5 min at

37"4) with equal volmes (100 Fl) of l0 a mol/l humm c-cham

decapepude solulion at variable drluúons of rabbir peptide

mtiserum (l in 4, I ln 8, or I in lÓ). After addrtion of

Hepes-buffered Tyrodes soludon and ce'ntrifugauon (150g, 5 mnl'

hisurnine concentration in the supematant was mesured by

automated specúofluorimetrl'. In-vivo studies measured the ability

of mbbit antiserum to inhibit IgE-mediated passive cuuneous

anaphyluis (PCA) reacoons in male Wisur rats. Groups of six ram

were injected intradermally with 20 pl of serum (at l in 2' I in 4' I in

8. and I in 16 diludons) otrtained from sensitised ram (se below)'

After 48 h úrey were challenged intravenously with 5 mg ovalbumin

in Evans blue (2n/o w/v). Rabbit-peptide-antiserum (250 pl) was

given either concurrently with or 2 min before the allergen. In two

further groups of laboratory animals' rabbit-pepdde-andserum
(100 pl) or normal rabbit serum (100 pl) was given 48 h before
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F ig  1 -PCA i nh ib i t i on  t €s t s .

PCA score was derived from a combtned estrmate of the area andintensity of bluerng.eactron i  =, Conîroì, normal ratrolr ssum. zj]rann,r
peploe anttserum.

anaesrhetic and their skins were removed and examincd fiom the
undersidc. 

'I-hc 
intcnsiq, of blucing ar each sitc u,as comparctl rvith

that recorded at P(-A rest sitcs in control rats that ha,l been
challenged wlth eitlrer ovalbumin mixcLl wirh mrmal .rt t iar".r_
or normal rabbit scrum alone.

Sensitisad<in of rals was completed by subcutanmus injection of
500 pl chicken egg rvhite (:(Nt mgl tnd Bort l t t l la p"r,.rr i- , t t , , ,
orgarusms./2 5 ml ).8

lmmunisation studies

Rats u,crc intmunrsed u,ir l t  humm r:_chain dceapcpri,Jc p1,nggl
carr ier I  K[.]  I  or Pl)I) I  conlugarcr rar ( _r4 don]ain mtsr ccl l
acùvation peptidc I L-ys- l vr-Asn{ì15,-Scr-Asn_Gln_Arg_l}h*
Phe l l+Phc-Ntl, I  or a non-h jsrmine rcleasing .rrì"g*l , i  ,1.,1.
dodecapepride iin *hi.h th. N-t..-nal lysvl ,..ìar. *,i., i.pi"."o
by a gìycvl residuel either befirre or afier the1,616 be,cn sens.itisecl.
At the end of a 4-week immunjsation period fsubcutancuus
mjection of immuogm in complere Freundi acljuvan.-Ji.i", ou
n,ectron_ tn rncompletc adjuvmt), .'prc_immuniscd,, 

,rt, *"."
sensiúsed a week later (as describccl abrrve) before being challenged
urth allergen (ovalbumin; afre r a furrher + *.,!ts, iir,,r,_

tmmurused" rats were immuruscd over 4 weeks, 3 weeks aftt_r
sensidsadon, were re-sensitised aftcr I week, and finatty ctrailenge,r
u'ith ovalbmin 4 wceks later.

Pepúde andboJy and IgE concentraúons in immunised ran, sera
(rail vein) u,ere measured in animals that receivcd the hm:rr
conjugpte by ELISA. Sensitised rats t}rar had heen immmjsed u,ith
peptide rverc challenged by urravenous inicction ofnear_fatal doses
of ovalbumin (5 mg) and compared wirh non-irnmunised laLrrrarorl,
animals. Arumals were killed l0 mp g.,.., and a blard samFlc
obumed by cardiac pmcture. Histanrine conccntrati()ns in pre and
lrrsr allergen challcngc serum samplcs u,cre measurcd by automatcrj
sJrctrofluorimetry. Antitxrdl, profilcs of s(rum samples wcrc
measu rec l  hy  E I . lSA .

Results
Mast cell studies

Incubation of human e-chain dcepeptide with rabbir_
pepdde-anrisenÌrn reduced pepride incjuced histarmne
release from purified rat peritoneal masr cells (7g?í, ar I in.1.
72u/o at I in 8, and 17,i, at I in l 6 dilutions).

This urhibitory activirv in virro was also sh()wn in in_\,ivo
P(iA rests. A signifìcant redu*ion in pCA reacri\.ir!. í.ìs
assessed bv borh measuremcnr of :irca of blucing, ancl rin
esdmate of cokrur inrensiq,) was ()bsen/ed whÀ rabbit_
pcpttdc-antiserum was given 2 min before ()r at rile same
time as allcrgen (ovalbumin). In addition, rhcre was a
reduction in I)CA acdviry whcn pepridc_anriscrum \\ras
grven rvirh sensitised allergic rat scrum J5 sh()\aTr by
subsL'quc.nr allcrgr-n challengc {fies I and 2 r.

lmmunisation studies

In 5 of 6 rats rnrmunised with a human pepride vaccine
bcf'ore scnsitìsation tr.r cgg whrtc. thcre *,.r.j n,, incr!:lsrs il.ì
serunt histantil.ìc c( )nccrltrations and n( ì rvjdcn-r ( )f
a_naphvlactic rdsl.x)nses afttr I lt.rg ovalbunrin injcction. ln
thc sixth animal no p('ptide antibotlv rvas prodl1g1,1J :ltd the
serum hrstamine c()ncentration increascd. In c.nltras(. 2
non-immurisctl control rats diccl fiom anaphvlactic shock
and 2 showed cvidence rtf anaphvlaxis-.g, Ji,.pn,,ea an.l
cyanosis, after intravenous allcrgen challengc.

Effects of the human pcpride vaccine c,n histamine
c()ncentrarl()ns are shown in fig 3. pre_immunisation (fig 3a)
qìuscd a reducrion in scrum histamrne fiom 33t) to 7() ng-iml;
llrulìuntsarion after sensirisation {fig jbt reduced hisaminc
concentrar ion f rom 2l l { )  11y r i11 nglml  (p<() . ( }5,  À4ann
\X4ritney)- Prc and posr irununiscd iars sh,,we,l significanr
IgG antibody rcsp!)1scs ro rhe pcpridc i,accine ì'fig .la).
Howcver. IgE antibody concenrrari()n to ovalbumin feil after
immunisation in both laborarrrry anirlal groups lfig 4b1.
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Fig 2-Blueing reactions.

Left, wiîh normal rabbit serum
antrserum 

(conùot); and r ight, rabbit peptrde

( , r r t r o t  p p F l ( i ,  
C r ) r ì t r . r l  p e p l ( , e
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F i g  3 - H i s t a m i n e  r e l e a s e  w i t h  h u m a n  p e p t i d e  v a c c i n e .

( a )  P r e - r n t m u r r r s e c J .  a n c i  ( b )  p o s t - t m m u n r s e d  l a l . o r a t o r y  a n t m a l s
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rat IgE molccule ancl not recog,niscd as sell-. 
-l.hrs 

issuggested by our failure ro show ieactiviw crf tn. feptAeimmunised rars' sera with rat or human fgÈ Uy ef_iia.
. 3h: 

-"1o. pepticle antibody .".pon.. lr.-iré""ia no,IgE. Our finding of a reducej IgE."rp,r.rr. t;"11.,.; _laboratory animals is consrstent r,,,ith earlier cvidence thatshovvs that rhe human r:_chain decapep,là"-t"t*i l it 
"interleukin-4,e which uoregrlate, 

"*pr.rri,rn 
uil"",_rm"iay

lgEFcaRll recept<rrs À B lymphocltes, *d .J""*, r*n

l:'I.Y:1",1 

-l-he 
pc'pride antiùod1,-matic in- r"5.r,.u-.,*.,,,

rlnmunrsarron of rats u,irh pepride_protein conjugare nray
neutralise rhe effect of free c_chiin ptptide on l-*Éll"ì,fr".i,-fhe 

applicadon of tÌrese ,.rr'lli. io ;r"rnr_ìfr'..rlr" 
"rantprc parients ma1' 1-t. imponant because of inhibirion ol.nìasr cejl acrivation and reduced synthesis of IgE hy tsllnnphocvtes. TIic ciefìnition of oprimum i_.,rir_rirr,,,u't

Lr lnJ i t i ( )ns for  lung- t r , rm pr i ì tcct l ( ìn .  thc appi iab iJ i r l .  , r l

:].i::: :Ì: 1l' 
ru of161 a llcrgcns. anrt rhc fr, rsri hi iiti.,,f p:ris ir.eIrìll l lun tSattLìn u'i th nr u nnc mon.rclonal aJìti bt,,Jies arc, bcrr rgrnvestigared. Clincial triaìs u,rll be nceilcd u, 

"r_ltn.',f,.value r rf' thi-s ncw imnrunothcrapcutic techniquc.

F ig  4 - lmmunog lobu l i n  16ponses  w t îh  human  pep t i de  vacc rne

f l i  
l gC  ( i )  p re - immunrsed  and  f  r r \  pos l  rmmrn i s r : d

(b )  l gE  í r )  n r c  i nm, , . ' s -à  / n .  r r  i r q  ^ " ;  ' ,  , , . n . ,  i n . } 1 , , n r sed  tD  0  0 t )
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Prophilactrc inrrularirlt ag:rinsr hrr fe,r,tr

Fronr The I_ancet
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' ì-hc 
rrutparicnt dcpanments of-hospirals form a rich nrinc, whrch ìsvery impcrli'ctlv urilizctl ancl very insuflicicnrfy rppr..ir"-,f numcdical students. Artendance on the physicians an,i .rr.o"i".ì.ni,

havc.charge of rhe inpaticnrs is compulrorv 
". 

.ì"a..,i ' i, 'ì, *r,q'hich is requìred by the examming boar.ls. a"...ilrrr..'.r, .f,"ourparienr r<nms is given or wirhheid comonly ,, J" ,"ìff-.,r ,fr"student..I{ence it is comparativelv rare to find U"_ ri À.'ilf.i",.f
tie medical offìcer in charge ol'rhis deparnnent, *f."i. Àà,ìi _,cscc antl lem s() much rhat is of the higir"r, irrrp.,.*.., 

"ììir. 
*"uma1' be firund in rrxrps at tlrc heels .f the rnparient an.;il;;;;;;;ofien, lrom their nmber. theS rr dents ",r,.,, """ 

j' ii i;,;l Jil] H,'j,:.l.T,T l.jfr ,;"#1ìi:profssion in *re Irue anti beit sense rlf thar _u.nlrt,.rJ",t'*u.a,
should by ìo nìeans negleo rhe outpatients. fL" _rf ,ìiù. anuvancry of rheir slighter ailmcnrs r)r rrrlier .ug., .,f di.,ol.:. Àir..ithe most valuable means of ir

!l y* *1, I o, n, ake u p *",",i' Tii,','llìfi : il:":Tfl:J"',ì.::
Iorrp. -O later slrgcs of disease ar. p..,pn.ii.rnrtalv .are.

i ( ) c r 7 ,  l 8 ó 5 )

Fig 5-Histamine release with rat peptide vaccines.
(a) Pre immurrised, and (b) post rmmunised laboratory animals.

A vaccinc gencratcd frI,r,D conjuga-t; aFd; i;:i"" ;"LiiT "::iT':,ill:fi

.ii.:Tifi 
',il,nil,,;i ?ffi ,.#H ?: : il;lTilJ [{:i rom 950_to 50 ng/ml  ( f ig  5b,  p.OOtr .  a  r " i  f "p , ,A"analogue 1F57) had no significiurt.,-ff..t o.r rtt".g""_iiur..,f

histaminc rclcasc.

Discussion
The reducrion in circulating hisraminc conccnúarions andthc protcction of sensirisedlar. r..l ,rrl .i_.r.:o*".* 

",subsequent s1'stemic allergen challe.nge iv pre_tmmunisarion with a human ,:_it r;"_a"op..-p',,a", i,i*r"r,. uncw and effective form of immunothcrapy.

, 
'Ihe 

reductions in anaphylacti...rp.r.riir,".r"rs ro alleroencnallenge, achieved *i,h' *ri, h-,;;ú;;;ft':";;

lllsttiscf 
rats, may not neccssarily t.*""pt".""t'.uìì".g,.

numan beings are immunised q,irtr rhis ,urn; ;;;r_peptide. Hou'ever, this possibility is unlikely b..;;r.;. *
;xrst immunisation of scnsitised .",, o,i,h 

" 
.ri'Cir+rJodecapeptide, which was srucnrrally homologous t,r the

:-111"-pcnrid., save comparable resulrs. ri ir-pi,.Jfu"',i*,
ure, auroantl€renrc epirope, of which the svn*rctic ratoooecapeptide is represenmrivc, is scquesrc"reù ,'i,f,i, af_,"


