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a communication from the Netherlands

ALLERGY TO EGG YOLK POSSIBLY INDUCED tsY
SENSITIZATION TO BIRD SE,RUM ANTIGENS
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A t  t . t l H < ; \  | ( )  I I I  N  t : r . i ( i  r s o b s c r v c r l  r l u r t c  o i i c n  i n
I r topre  ind iv i r lua ls .  bu t  es l l cc ia l l r '  ín  chrk l t *n .  f  he  t ì rs l
syn ì l )1 ( )n ls  usua l Iy  b t ' con tc  a l l l )a rc l ì1  in  car l1 '  ch i l c lhoor l
anci lencl 1o subsicle graclual l-r ' .  al though thcv may pr-rsist

in to  ac lu l t  l i f i ' .  l n  1912.  Sch loss '  t l cscr i l ' r c t l  a  l -1 - tno t t th -
t l ld bo1, who devel<lpcd unicaria and làcial oedema
alier ingcsting egg. A varietv of 'other svmptoms asso-
ciated with egg hyperscnsit ivi ty has since bccn cle-
scribccl.  IJcsit les urt icaria and angioedcma, svmptoms
r. l f  gastrointcst inul upsct. rcspiratorv distress. and cvcn
anaphylactic sl tock l tavc trt 'cn rcprtúr:d. In chi ldrcn with
atopic dermatit is. thc ingestion o[cgg rnav cause a f lare-
up of ' the cczenrai cl int inal ion of 'egg l iont lhr- dict has
in these cases been shown to have a heneficial ef l 'ect. l
' l 'hc'rc 

is a gencral conscnsus that the major al lergens
residc: in thc cgg wlr i te f iact io-n, ic. mainl i '  ovomucoicl,
c t rna lhurn in .  and ova lhunt in . t  '

Studics on thc natural lr istory of egg l tvpcrsensi-
t ivi tyr 7 have slrown that chi ldren outgrow this part icu-

lal fbod al lcrgy, prcsurnably due to maturation of thc
IgA-associated irnrnune system irt  the gut." Ford and
"l 'aylor" recently rcported t lrat the symptoms in the
rcsolvecl group are eithcr cuti lnc(rus ()r gastrointestinal,
whereas the sub.jects rvith persistent epg al lergv mostly
sulTererd f iom angioctlema and rcspiralory distress.

Thc present praper clcscribes the exceptional casc of
cgg al lcrgy in 4 f,S-year-old lacly. whosc symptoms only
becante apparcnt af ier thc age <1f50, and who had never

I  r , r n r  t h c  ( l a l r i l r l n r . n 1 \  r r l  (  l r n , r ' r '  r l ì r l
I  l , r s p i r r l .  I  ) t r c c h t .  t h r  N c t h c r l r n d s

\ / 1  ) l  t i l \ 41  r "1 .  l \ , lAR(  l l .  t ' ) r 5

{ l l c r l l ' .  {  l n r r t ' r s r t r

hc lo r t '  Ì rad  an \ ,  syn ì [ ] t ( ) t t t s , . r l  l t1 'pc rs t r rs i t i i ' r t v  lo  f  o r . r r . l .

A l ra r l  f i t rn t  occas i r tna l  rp is r l c les  r l l ' rn i ld  rcc t t r rcn I  l r t t t t t -

c l t i t i s  w l tcn  a  young wonÌ i ìn .  shc  had ncvcr  cxpcr ienccd
rrranifest al lergic diseasc. 

' I l tc 
major anl igens in t lr is

casc  d ic ' l  no l  res ide  in  thc  egg wh i tc ,  bu t  in  thc  y t t l k .  l t

bccame appare nt lhat the onset of ' t l t is pccul iar al lergy

coincided with the acquisi l ion of a parrot as a housc
pct. The presencc- of this bird caused cornplaints of '

al lergic rhinit is and asthma, which resolvcd when thc
aninral rvas renrttved. Shc bccanre aware, however. t l t

sirrr i lar respiratory sylnLrtoms whe n visi l ing f r icrrds u'ht l

kcpt parakeets. ancl of '  lbrtd al lergy svnrplortts wltctt

t ' : t l i r tg  hcn  cggs .  C)ur  c ' ì i r r i c i t l  i t t t t j  sc ro log i t ' i t t vc r t ig l t -
t ions strongl i ,  support the vicw that the food al lergl '  t t ' r

cgg volk had bccn induccd by respiratory scnsit iz-at ion
to bird scrunr protcins.

Nf aferials and Methods
Blood samplcs were obtaine'c1 hy venous ptlncturc.

Afìer clott ing in glass, thc scra wcre stored at -70'C

uutil use. tJsing liesh hen eggs. the u'hitc was separated

fionr the yolk; crude cgg white antigens were then
preparcd by extraction with phosphate-sal ine hufler.

fol lowed by dialysis and lyophil izat ion. This malerial

alscl scrved as a source for the preparation of ovomucclicl

and ovalbumin, as describe<J by Bleumink and Youttg.r

The egg yolk was suspendcd in acetone rvith vigorous

stirr ing; the insoluble rcsidue was separatecl,  dried in

air,  and extractet l  rvi th phosphate-sal ine buffer. After

centnfigation. the aqueous extract was dialysed and

lyophil ized; the yolk extract probably contatned mosl

o l '1hc  l i vc t in  and p l tosv i t in  p ro te in  f rac t ions . "  Ant igcr ts
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fiom bird t lroppings wcrc obtained cotlnrcrcial lv. Al l

thcsc antigcns were coupled to paper discs wit lr  t 'Yano-
gcn bronrit lc b1' thc mclhod of '  Ceska ct al." '  

' Iht '

nrcl ioacl ivt '  enti- lgF. rcagenl t ìrr RAS'l  rvas pttrchasccl

l ìonr Pltartt tacia Diagnostics AB, I lppsala. Srve:clen.

Resr . r l l s  o l ' I IAST are  cx l ) resse( l  in  l rc rccn tage o l "ac t i v i t y

bound tct thc aÌ lcrgen r, l iscs rclat ivc to the total radio-

l rc l i r  i t v  l rd t l c t l  pe  r  l t the  .

Resu l ts
( 'u . tc  i l i . t l r t r . t '

l n  Oc lobcr  19 , !2  a  t l te t r  65-ycar -o ld  Du lch  f in ' ra lc

r r l r l i cn t  rvus  cxa tn ince l  a l  thc  rcqucs l  o f ' thc  in tc rna l

rcsir lcnt. Shc lrat l  scvcrc st ' t . l ìptorl ts ol 'egg al lcrgy' rvhiclt

bccanre  pron t inent  in  I967 whcn.  a l ìc r  consunt i t tg  a

f i Ì t l ì ( ' r  s() l ì- l roi l t . '<l  cgg shc crpr:r icnr. 'ct l  a wi<icsprcl<l

r r r t i t : r l i a l  lus l t .  rv i t l t  , . rc t l c t . t t l ì  r r l ' l l re  f ì rec  an t l  g lo t t i s .
' I  

hcrr hrrr l  ht 'ctr no cpist l t les of gaslrointcst inal or rcs-

l ) i l  a t ( ) rv  upsc t .  nor  t . r f  an i tp l tv la . r i s .  S incc  thcn .  shc  t t0 tc< ì

s i r r r i l l t r  svn lp l ( )n ts  t t l ì c r  t 'ons t t t l t i t tg  f i ro i l  con ta i r t i r tg

cvcn a sttr l t l l  l t r touttt  of 'cgg^ ic. cakc. cotlktes. eg,g l ì() l lg.

e l t r .  l l ' h ich  ear ts t r t l  i t c l r ing  and swe l l ing  o l ' thc  l ips  pcr -

s is l i r rg  f ì i r  ho t r rs .  Sk in  con lac l .  l ì l r  c ra rnp lc  w i lh  r r rav-

ounrt isc or utrcotlkt '<l t 'hickcn ntc-al.  cattsct l  i l r trnei l i l t t t :

r r r l iear ia  a t t t l  i t  scvc te  l tu r r t ing  sc t l s l l t i ( )n  whe n  lake  n  t r l '

r r io r r t l t .  Shc  cou l i l  c l t  f ì i c t l  c l t i ckcn  w i tho t r t  t t t t t r tw l r t l

t ' 1 l t ' r . t s  I  l t r ' p l r l i L ^ r r 1  t ' , i t t l i l  l l r r l  r t ' t  l r l l  l t t t r  r r r ) ' , \  I n t ( ' \ 1 i l ì i ì l

i . l i r t r r tbu t t t  r r : '  i r t  t l i c  1 tas l .  A l i c r  t l l c  t i l rd ing  t t f  I t t l t t t v

p{ )s i t i vc  I ìAS ' I  l csu l ts  to  b i l t l  l tn l ig t :ns  (scc  "Sero log i t '

Invcs t iga l io r rs " ) .  car t - lu l  qucs l io t l i r ìg  revca lcd  tha t  thc

or rsc l  o l ' the  r l ' rovc  syr " l lp l ( ) l t l s  co inc ic lc t l  w i lh  1hc  l t  q r r r -

s i l ion  o f 'a  l la r r ( )1  i r t  th t '  hor t rc .  
' [hc  

b i rc ì ' s  p rcsc l l cc

clcltr lv crtusccl al lcrgie rcslt i ratorv stnl l l t () l ì1s. ic '  nasal

r l i schargc .  i r r i ta t ion  ( ) f '  thc  con. iu r tc t i vac  an t l  whccz i r tg .

wlt icl i  suhsit lccl af icr ther bird had bcen rcntovc'd. [Jut

slrc noticcd s\, ' r 'nl) torì ls wlte' t tcver exposc(l  t t l  bircls as

I tousr '  l l r ' l s  u r td  rv l te t tc r  c r  c ( ) t ì \ t t t l l i  l lF  c8 ,È5 ( ) t '  ( ]gF  l l l  ( )d -

t  t ( ' l  s .
' t l r c  

l i r rn i l y  h is t t r ry  rcvca l0d  I to  cv idcr tcc  o f  a to l l i c

d iscasc :  l to ivcvcr .  1hc  pa t ien l  had a  fa i r l v  cx tcns ivc
nrtr l ic 'ul  l r islr lr l '  of intr-rnal an<.i  cart l iac l .rrohlnls. She

had a  l r i s toq ,  o l ' î r ' r  appenc lec lonry  in  1930 anc l  o f 'a

cholr-cvslcclorrr_u- in 1949. She was adrnit tccl to t l tc

irrtr--r 'nal wart l  in l9(r5 hr-causcr of sr.rspcctecì hvpcrthy-
rrr i t l isnt. A cl iagnosis ol 'Ciraves' discase rvas nlatJc rtn

cl inical and biocltcnrical evidcnce of '  h1'pcrthl ' roicl isrrt .

rn cnlargcti  l l ryroicl  gland, and sl ight cxolrhthalr.nos'

Aficr 2 years ol- unsucccssf 'ul 1ta111nc:nt rvi th lrropl ' l -
thiouraci l .  a subtotal thyroidcctomy was pcrlbrntcd in

l9ó7 (1hc  year  cgg scns i t i v i t y  appeared) .  
' ' fh rcc  

mont l ts

al icr the opcration. hylrothyroidisnt clcvelopcd with

scvcrc obcsity. cold intolerance ancl hoarseness. whiclt
was lrealecl wíth cit-siccated thyroicl hormonc and lcv-

o Ih],ror i  nc. respecti  vcl v. Despitc sati  slactory laboratory

lr i tranrcters. the patictt t  retnained obese. I l i tpcrtcnsiot l

dcvclrtpcri  in lgtt().  u,hich was treatcrt l  sircccssivelv with

rncfirrsi t lc. rr-rrtcthvlt lopa. and propantl l t l l .  l r t  lv lay
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1983. thc patient developr:d a large inlèrior rnvocardial
infarct i<-ur; she erpircd by hearl lai lurc in March 1984.

,tklr l r l r l ,r

A l l  c l in ica l  sk in  tes t ing  was t lo t rc  w i t l r  thc  pa t ien t ' s

approval and inlbrmccl coltscnt. lntracutaneous tcsts
with a scrics of c()mmon inhalanl al lergcns prclducctl
posit ive Typer I  reacl ions only wil l r  commercial housc
dust and huuran dander cxtracts. Prick lcsts with conr-
mercial extracts of unspecif iet l  conctntrat ion r l f  both
wholc egg ancl egg yolk o'okcd strctngly posit ivc inr-
nrediate rcactionst 1'rr ick t trsts rvi th cgg whitc cxlracts
produced nrarginal results. L-yophil izcd extracts of par-

rot ercreta. al I  mg/nr[.  ga'r 'c l tosit ivc i l ì l racutaneous
tcsl rcacl ions, u,hcrcas l l tc t  esltonsc trt  i  ntraderntal tcsts
u ' i l l r  ovonruco i t l  ( ( ) .  I  n tg l r t t l . ) .  ov l t l [ - run t in  (  l  n rg / rn l  ) .

/ J - lac tog ,k rhu l in  ( I ( )  n rg /n r l  ) .  anr l  l yoph i l i zcc l  egg y r . r l k

cx t rac t  ( l  pg /mt - )  rc tna i r tcc l  negat iv t t .  ln  v ic rv  o1 ' thc

l:)at icnl 's lrcart condit iou. l ìrr t l te r sktt . t  tcsts at this stage
appcarccl urtwarranterci.

,\c rtt I i t.q i t.' I I t yL' \ | i q(t I i ( ) t t.\

Sub lcc ts  w i l l t  l t vpcrscns i l i v i t y '  p l t cu t t to t t  i I  i s  (o f  u 'h i i :h
thcrc  was no  c l in ica l  cv idcncc  iu  our  pa t icn l )  c lue  to
lv ian  an t igcn  cxposurc  usLra l l y  have lg ,Cì -c lass  p lec ip i -

ta t rng  an t ib r - rd ies  in  the  b lood scrurn .  "  
' t  l t t ve 's t iga l ion

ol scclur-nt ial sttrut ' t- t  satrtples in ottt  c 'ast 'prodttet ' t i  ncg-
e t i ' ' c  rcsu l ts  h i  , , lou l r l c  i t r r r r r t r  r rod i l l i t s io t t  in  agar  lo r
plcc i  pi  tat i  n g a nl i l r()( lv to l t  val i  ct l ,  r t f '  : t  t t  t i  gctts. i  ncl udr ng

cgg volk. cgg rvhit t- .  scnlnl f)r()tci t ts f iott l  chickcns.
parrots. budgcrigars. canaries and pigeorts. clr l tnt igcns
in  the  cxcrc ta  o f  par ru ts ,  ch ickcns  or  p igcons .  Comple-
menl l ìxat iorì tests wit l t  soluble antigens l iom bird

cxcrc tu  were  ncga l ive . r t  L ikewise .  a  h igh lv  scns i t i vc

complc'mcnt consumption assay for lgG-typc antt-eg€l
white antibocìy gave ncgativc rcsults, r '1 ' l 'ht '  

levcls of the

3('ulc pltase l trotc' i tr  CRP were' l t low t l tc l imit of dclcc-

t l o n .
l  'evcls of tcl tal lgl :r .  dclcrminecl bv PRISl '  wcrc abovc

nornra l .  th t lugh no t  cxccss ive l l ,  h igh  ( - tah le  l ) .  Qt t t t c
fascinating, howcvcr. rvas the' detcct i t ln of 'r 'ery high

leve ls  o f ' spec i f i c  lg l r  an l ibod ics  by  RASI '  aga ins t  thc

bloocl scrLtnr proteins <tf '  cl t ickcn. parrot. buclgcrtgar.

Table 1.  Ser ia l  Resul ts  o l  PRIST for  ToÎa l  lqE and FAST for  lqE

Anlibodres to Avian Products in the Proposilus' Blood Serum'

Source materiat ePril-!2,
r983

Egg whi te N D.
Egq yolk  28
Chicken serurn 35
Parrol serum 38
Budgerigar serum 27
Canàry serurm 24
Pigeon serurn 34
Pigeon droppings 0

Total lgE 660 400 330
; r"t"r LéE lpnrsi *kÙlL, Rn-" .esrlr. il;erc"ni",q+tdtlg
a.jded rac'ioacîrvrîy to the anriclen-ioaiéa oiscs'an a direii assay; N D

= Not  Done

Date
June 6. Dec 16'

'1983 . 
1983

0 0
2 6 9
3 0  1 9
36 28
24 26
21 26
3 0  1 4
0 0
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canary. and pigcon (Table l) .  I t  was also erlraorcl inary

to f inci strong lgt-.  antibody l i ters against soluble pro-

tctns l ì 'om thc 1"olk. btt t  trot the white. of hen r-ggs. 
' fhc

Igt '-  antibodv lcvels dcercased considerably alìer the
paticnt had been rvarned to averid egg-containing lbod-
st u flì.

A l thoug l r  a r t t igc t t i t '  r ' r ' oss- rc l tc t i v i l i cs  a rnong av ian
scrum l r ro t t r ins  Ì ìav r -  o l ìcn  bcen rcpc l r tc t l . r ' ' ' 5  i r t tmu-

nologic similari t-"- bctrvecn such sera and chickcn egg

vo lk  i s  l css  rvc l l  c locuntcn tc t l .  ln  o rder  to  s tudy  th is

aspcet  o f  poss i l t le  c ross-s r 'ns i t i /a t ion  in  our  pa t icn t ,  a

scr . ies  ( ) f  RAS I - inh ih i t i ( )n  c \pcr in ìc l ì t s  \vas  per lo r r r rcc ì .

ln  one se l  o f  c rper i l r te ' t t t s .  the  pa t ie l ì l ' s  sc run t  (50  g [ . )

rvas  pr t ' i ncuhatcd  rv i th  inc rcas ing  c l i lu t ions  o f  par ro t

s t : runr  1 ' r r io r  1o  cva lua t io t r  o f  IgF  b ind ing  to  cgg yo lk

t r ro tc i r t -coa tcd  t l i scs  b r  RASI - .  In  l t  sccr inc l  sc r ies .  lhc
pal icnl 's se nrrt l  \ \ ' i ìs prcint ubalct. l  u, i t l t  variotts coucc'n-

ln r l ions  o l -  cge  ro lk  y t ro tc in .  u 'hcre  t tpon rcs i t lua l  lg l t
\ vus  rncasurcd  hv  RASI -  rv i th  papcr  t l i scs  cou l l led  1r . r

l ) l r r ( l l  s ( ' ru ln .  
' l  

l r c  r t ' su l ts .  s l t r l rv t r  co l l cc t i v t ' l f  in  F ig  l .

e lcar lv  dent r l r t s l ra lc  t l ra t  thc  s l rongcs t  inh i t r i t io l r  oc -

currct l  h., '  parrot scrtt tn t t f '  IgL. bint l ing (o eg,g vrl lk
an t igcns .  Wi th  0 . -5  gg  o l  l r r l l t l  I ) i ì r ro l  sc l ' l . l r l r  p ro lc i t t .

conrp lc l t :  i r r l r ih i t ion  o f  lgF  h ind ing  1o  eg ,g  1 'o lk  rvas

r lbscrved (a t  a  t l i l u t ion  o l ' - i  x  l0  
' .  

scc  l t ig  l ) .  lnh ib i t ion

in  t l rc  rc r .c rse  s i tua l ion  was t ' t t t t c l t  l css  p ronot tncc t l .

l r r ' r ' l r rn r '  l t1  ro lk  p ro t t ' i t t  ( ì ( r l ì (o t l t r l l l i i l l l s  : Ì ( ) .5  1 ig .  thc
r r ) t rx in run t  rn l r ib i t ion  l t t ta i  ncc l  l l  v : t l  u i :  o l -  r in l i '  4 ( | ' :  i ,  (  l ; tg

l ) .  
' Ih is  

in t l i ca les  tha l  the  tg l :  h inc l ing  c r ( )ss - rc t t (1 i r lg
ar r t igor  occurs  in  much l t twcr  c t tnccn t ra t ion  in  cgg yo lk

lhal in l)arrot scrun'ì .  or that cgg volk protcins do not

conta in  a l l  thc  scns i t i z ing  dc tc rn t inants .  J 'hese resu l ts
therclbre suggest that thc printary scnsit izat ion in ottr
paticnl occurrccl hy rvay of the inhalcd parrcit  antigcns.
and tha t  thc  e l tsu ing  food-  and con lac t  a l le rg l ' to  egg

)o lk  rvas  duc  l ( |  c ross-s r . 'ns i t i za t ion .

Discussion
' l 'o 

t l re bcsl ol our knog,ledge, this is thc fìrst l rat icnt
in whorn IgH antibodics to cg,g yolk. but not to egg

7 .  R A S T -  i n h i b i t i o n
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I ' igurc L lnhrb i t ior r  o l '  lgF-  b inding ( in  RASI )  to  d iscs couplcd
\ \ , i t l ì  parrot  re lu l ì  l i r r rn  the serurn o l ' t l te  proposi tus incuhalcd wi th

5 0  r r t .  r g g  v o l k  d i l u t i r r n s  ( A .  s t o c k  s o ì u t i o n  c ó n t î i n c d  l ( )  r n g  o f ' s o l u b l c
pro lc in /nr [  ) .  anr i  o l '  lg l :  h ind ing 10 d iscs cotrp lcd rv i l l r  cgg vt t lk

l l r ( ) lc ins l ront  th t 'pat ien l  s  s t t t t t . t t  i l t t t rb : t lc t l  rv i lh  5( l  p l  d i l t r tcd rvht l [ '

l l ; ì f ro t  scrur ì l  ( [ ] .  t r r t t l i l t r ler l  l ) r ( ) tc i l l  (  or lcc l ì t ta , i , ,6  -5f )  nrg/nt l . ) .
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white, and to avian serut"ì l  proteins l ìas been descri trcd.

The case is also dif tèrent from cases of cgg al lergy in

chi ldren descrihcd by Dannaeus and lganàs," '  wher€

IgE and IgG antiht ldies against egg wli i te prolcins par-

al lel led in nrost cases. No preeipitat ing antibody was

dctcclable in our patient against any ofthc investigatcd

antigclìs. In consequencc. the situati t ln is also essen-

t ial ly <l i f lèrcnt from patients with bird íanc' ier 's lung

and coel iac discase describctJ by Faux c-t al.r '  who hacl
precipi lal ing lgCi- but not IgE-antihodics agaittsl  aviatt

scrum proteins ancl al l  al ì t igrrn in hcn egg 1'olk. Precip-

i tat ing antibodies against the yolk proteins lrave also

hcen reportcd by Edwards et al rx in t)rofessional workcrs

cxposcd to egg spray. but thesc patients hl ld no spt 'ci l ìc

lg [ :  an l ih td ics .
I t  i s  knr 'u , r t  tha t  t l t c  cxcrc ta  o l  b i rc ls  c ( )n ta in  se fu l l l

protcinsr '  '  I  antJ that t l tcrc is extctrsivc cross-antlge nl( ' -

i l v  a rno t tg  lhc  se  r l  r t f  v t t r i ,  t t t s  l tV i l t t ì  spcc ics .  p ; r r l iu t r la r l r '

i ìn long thc  a lb r rn t i t rs  and 1 i -g lycopro tc ins . ' t  
- fhcsc-

scrum pr() lcins arc alsrt kntlwn to occur atnorìg t l l t

walcr soluble conlponents (sr.rcal l tcl  ' l ivet ins') in t"-gg-

vo lk . "  scns i t i za t ion  to  h i rd  sc ' run t  p ro le  ins  bv  inha la t ion

of 'clry avian cxcrcta. in ternts oi IgG anti lnt ly procluc-

l ion .  l tas  heen we l l -c l rcun len led . r r r r  J 'hc  case ( ) l :  ( ) t l r

pa l ien t  i l l us t ra tes  tha l  lgF-nrcd ia lcd  cgg a l le rgy  n tav  bc

rntl trced hv thc inhalat ion r) l '  1.t11ì{sins associ: l tc( l  pr i-

r t r a r i l v  w i t h  ( f  l a g l l ì c r ì { s  o l  }  i t r i l t t  \ c t t t l l ì  ( ( ) t l ì p ( ) l ì ( ' l ì l s  I n

thc  c lus t  o l  thc  cxcrc ta .  Obv ious l l ' .  th is  p t ' cu l ia r  k ind  o f '

induce-d f iroel al lergy in a paticnt of aclvanccti  age is

total ly dif ferent l ionl thc ntore corl lr l lol l  cgg al lcrgics

in  ch i ld ren . "  '
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1 t  l J t i l ) t (  i r t  t l t t '  l l  t t r l t l
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" l l i s r .o ry  rv i th  i t s  l ì i ckcr ing  IanrJ r  s tunrbres  a long thc  l ra i l  o f ' the  pas l .
t ry ing  to  rccons ln lc t  i1s  scencs ,  to  rc ' i vc  i t s  cchoe i .  an i l  k in r l l c  w i lh  pa le
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