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T he serum  Ig E  level has been  s tu d ied  from  b ir th  up  to  14 y ea rs  o f  age.
The m ean  serum  Ig E  co n cen tra tio n  w as found  to  be co rre la ted  w ith  

age. P ara lle l m easu rem en ts  in  co rd  blood an d  m a te rn a l blood y ielded  a  m e a n  
o f  25 I.U ./m l (range, 0 — 90 I .U .) fo r th e  fo rm er and  one o f  124 I .U ./m l 
(range, 50-600] I .U .) fo r th e  la t te r . T he n o rm al Ig E  level ranged  fro m  20 
to  100 I.U ./m l in  in fa n ts  and  fro m  100 to  200 I .U ./m l in  children , b u t ev en  
values o f  400 to  600 I.U . d id  n o t necessarily  re f lec t a  patho log ical co n d itio n . 
I n  th e  m a jo rity  o f  p a tie n ts  w ith  eczem a, u r t ic a r ia  and  spas tic  b ro n ch itis , 
h igh  Ig E  levels w ere m easu red . T he h ighes t in d iv id u a l and  m ean  v a lu es  w ere 
o b ta in ed  in  ch ild ren  h a rb o u rin g  in te s tin a l h e lm in th s, th ough  a  n o rm a l Ig E  
level also occurred  in  such  p a tie n ts . I n  coeliac disease th e  values w ere  w ith in  
n o rm al lim its.

Long before the  pro tective m ech­
anism  o f the  hum an organism  against 
antigenic substances had  become 
known, th e  presence in th e  blood of 
some special substance has been 
assum ed to  be responsible for the 
often  fa ta l hypersensitiv ity  reactions 
[37]. Still, thorough studies of the 
im m une substance have begun less 
th an  a decade ago [4, 5, 23, 25, 26] 
and  Ig E  was the class o f hum an 
im m unoglobulin recognized last.

Studies of IgE have been made 
difficult by its low concentration in 
serum, its short half-life and the fact 
that its demonstration calls for very 
sensitive procedures. Owing to these 
difficulties, estimation of IgE has 
not become a routine and there are 
few data on IgE levels in infancy 
and childhood, and especially in the

neonata l period [1, 3, 7, 8, 27, 39]. 
An a tte m p t has therefore been m ade 
to  clarify

1. the  developm ent of th e  serum  
Ig E  level in children;

2. the  re la tion  between m a te rn a l 
an d  fetal serum  IgE  levels;

3. the pathognom ic value o f th e  
serum  IgE  titre  in allergic conditions; 
and

4. the  effect on IgE  p ro d u c tio n  of 
a  decrease in local im mune response 
(d im inution or deficiency o f IgA ).

Ma t e r ia l  a n d  Meth o d

T he p a t ie n t  m a te ria l consisted  o f  80 
h e a lth y  an d  64 allerg ic in fan ts  a n d  c h il­
d re n . I n  16 neona tes, th e  cord b lood  w as 
s tu d ied  p a ra lle l w ith  m a te rn a l b lood . T he  
tim e  in te rv a l be tw een  blood sa m p lin g
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a n d  th e  m easu rem en ts  w as as sh o rt as 
p o ss ib le , since a f te r  p ro longed  sto rage  
e rro n eo u sly  low v a lu es a re  o b ta in ed  [32]. 
I n  som e cases, how ever, s to rag e  for a  few 
d a y s  could  n o t be avo ided .

T he  Ig E  level o f  se ra  ta k e n  on an  em p ty  
s to m a c h  w as d e te rm in ed  by  th e  P hade- 
b a s  k i t  (P h arm ac ia , Sw eden). The serum  
sam p le s  a n d  th e  s ta n d a rd s  w ere incubated  
w ith  125I- Ig E  and  a n ti- Ig E  an tib o d y  bound  
to  S ephadex . A fte r  th e  re ac tio n  th e  bound  
a n tig e n -a n tib o d y  com plex  an d  th e  u n ­
b o u n d  frac tio n s  w ere se p a ra te d  by  repea ted  
w ash in g  a n d  ce n tr ifu g a tio n , a n d  th e  a c tiv ­
i t y  o f  th e  bound  fra c tio n  w as m easured . 
T h e  Ig E  co n cen tra tio n  w as e s tim ated  on 
th e  b asis  o f  a  cu rve p lo t te d  from  th e  d iffer­
e n t  Ig E  s ta n d a rd s  o f  know n co n cen tra ­
t io n  co n ta in ed  in  th e  k it .

R e s u l t s

Fig. 1. shows the IgE  levels in the 
sera  o f healthy  children. In  cord 
blood  th e  m ean IgE  con ten t am o u n t­
ed  to  25 I.U . The level shows a g radual 
e leva tion  with age th rough  a m arked 
increase occurs only a t  the  age of 6 
to  8 years. After th is tim e th e  IgE  
levels are sim ilar as those m easured 
in  ad u lts . In  all age groups the  p h y s­
iological values range betw een wide 
lim its. The mean IgE  level was found 
to  range from  20 to  100 I.U ./m l in 
in fancy  and  from 100 to  200 I.U ./m l 
in childhood b u t values as high as

F i g . 1 . Serum  Ig E  levels in  h e a lth y  children. B lack  co lu m n  =  m ean  value ; lined  a rea  =  lim its

Cord blood 3gE,I.U./ml

F i g . 2. Serum  Ig E  v a lu es in  16 cord blood a n d  m a te rn a l blood sam ples. M eans ±  S.D.
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400 to  600 L U  ./m l m ay occur in 
hea lthy  children.

Fig. 2. shows th e  values for 16 
neonates and  th e ir m others. D espite 
the  wide scattering , there was a 
m arked  difference betw een the  two 
Ig E  levels; the m atern a l value f lu c tu ­
a ted  between 50 and  600 l.U ./m l 
(mean, 124 I.U .) an d  the neonatal 
value ranged from  0 to  90 l.U ./m l 
(mean, 25 I.U .). This showed clearly 
th a t  the  fetal Ig E  level is independent 
o f the  m aternal one.

In d iv id u al serum  IgE  values m eas­
ured in the  acute phase o f some 
u n trea ted  allergic diseases are shown 
in Fig. 3. The d a ta  seem to  indicate 
th a t  in th e  acute phase o f certain  
diseases th e  serum  Ig E  concentration 
m ay considerably exceed th e  upper 
lim it o f th e  norm al level. This was 
the case w ith eczema, u rticaria , se- 
borrhoic derm atitis , spastic bronchitis 
and  helm inthiasis, although in some 
of these p a tien ts  norm al concentra­
tions were m easured. On the  o ther
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F ig . 3. Ind iv id u a l Ig E  values for allerg ic  p a tien ts . 1. eczem a-u rtica ria ; 2. coeliac disease;
3. he lm in th iasis; 4. Schönlein-H enoch  p u rp u ra ; 5. sp as tic  b ronch itis ; 6. subg lo ttic

ac u te  la ryng itis

Table I
S erum  Ig E  levels in  IgA  d e fic ien t p a tie n ts

Disease No. of
cases

IgA IgE

Serum Duodenal fluid
n e

d a d a

Helminthiasis 14 8 2 10 4 5 и

Coeliac disease 11 3 1 8 2 8 3

O ther diseases due to  m alabsorption 7 4 - 7 - 5 2

a =  absence 
d =  decreased
n =  normal 
e =  elevated
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h an d , while in these diseases values 
o f  1000 I.U . and higher a re  n o t rare, 
in  o th e r  conditions likewise due to  an 
allerg ic  mechanism, e.g. coeliac d is­
ease, Schönlein—Henoch p u rp u ra  and 
su b g lo ttic  laryngitis, th e  elevation  
is m odera te . In  view o f th e  sm all 
n u m b er of patients, a  con cen tra tio n  
ch a rac te ris tic  of the m a jo rity  o f cases 
c a n n o t be given, only the  a rith m etic  
m eans are shown in order to  illu stra te  
th e  tendency .

In  T ab le  I  the serum  Ig E  values 
for in fan ts  and children suffering 
fro m  m alabsorption are show n. In  
th e ir  serum  and/or duodenal flu id  
th e  Ig E  concentration was low, or 
ev en  absen t. The serum  Ig E  level 
show ed  g reat differences. I n  80%  of 
th e  helm in th ic  infestations th e  IgE  
level was elevated, while in  coeliac 
d isease an d  other absorp tion  d is tu rb ­
ances th e  IgA/IgE ra tio  was less 
th a n  1:3.

D iscu ssio n

Since th e  clinical im p o rtan ce  of 
Ig E  as  a  reagin consists in  evoking 
a hypersensitiv ity  reaction , its a b ­
sence does no t yet m ean a  p a th o lo g i­
cal cond ition . Its  study  m ay, how ever, 
offer a  ce rta in  help in the  d iagnosis of 
allergic an d  atopic diseases an d  in 
e v a lu a tio n  of the effect of th e  th e ra p y  
ap p lied . A p art from allergic processes, 
o th e r  diseases of the im m une system  
m ay  also  influence th e  se ru m  Ig E  
co n cen tra tio n . In  m a tu ra tio n  d iso r­
ders o f  th e  immune sy stem , sex- 
lin k ed  agam m aglobulinaem ia, iso la t­
ed  IgA-deficiency, p lasm ocytom a,

W aldenstrom  m acroglobulinaem ia, 
parapro teinaem ic m yelom a, m uco­
viscidosis, rheum ato id  a r th r itis , chron­
ic nephritis, infectious m ononucleo­
sis, etc., th e  serum  IgE  level is very 
low or, on the  contrary , rem arkab ly  
high. T hus, a knowledge o f norm al 
values for hea lthy  neonates, infants 
and  children is indispensable n o t only 
in the diagnosis of allergic diseases, 
b u t also o f several o ther diseases of 
the im mune system . M oreover, sim i­
larly  to  th e  im m unoglobulins having 
p ro tec tive  an tibody  p roperties, it 
m ay help to  estim ate the  m atu ra tio n  
and  reac tiv ity  o f the im m une system .

IgE  production  s ta r ts  a t  b irth  
with a m ean level of 25 I.U . and 
increases g radually  u n til 10-14 years 
of age, when th e  m ean a d u lt level of 
abou t 200 I.U  ./ml is a tta in ed .

As to  the  IgE  dem onstrab le in 
cord blood, its m aternal origin seems 
to  be con trad ic ted  by  th e  following 
considerations.

a) As far as we know, o f th e  im ­
m unoglobulins only IgG  passes across 
the p lacen ta  in a notable am ount.

b) The IgE  concentration  in  fetal 
serum  is independent of the  m aternal 
level [27, 41].

c) In  co n tra st to  IgG  which is 
undoubted ly  o f m aternal origin, the 
serum  Ig E  titre  increases a f te r  b irth  
w ithout an y  tem porary  decline. Con­
sidering its sh o rt half-life, th is  ind i­
cates th a t  IgE  is produced b y  th e  in­
fan t itself.

I f  the  reagin p resen t in  th e  serum  
of the  neonate is a p ro te in  form ed 
independently  of the m other, the 
question arises o f the  n a tu re  an d  site
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of the  stim ulating allergen. The fe tus 
is know n to be capable of form ing 
pro tective antibodies b u t in  utero 
an tibody  production only takes p lace 
in  response to  some bacterial, v ira l or 
helm inthic antigenic effect. The im ­
m une response to  these stim uli m ay  
m anifest itself in Ig E  production  
since this p ro te in  has been show n 
to  represent the firs t im m unoglobu­
lin in the im mune reaction [17]. 
Passage into th e  fe tus of allergens 
inducing a specific IgE  reagin p ro ­
duction  m ay also be assum ed. The 
allergen m ay find  its way th ro u g h  
the  m aterno-fetal blood circu lation  
and  the  am niotic fluid, this being in 
connection w ith th e  fetal g a s tro ­
in testinal t ra c t  which is certa in ly  
perm eable for p roteins.

The presence o f Ig E  in the serum  
o f th e  newborn m ay play  a role in 
milk allergy. As discussed earlier [34] 
the  reagin involved in the hypersensi­
tiv ity  reaction to  cow’s milk m ay be 
bo th  IgE  and IgG  [14, 15, 22]. As 
in such cases th e  serum  IgE  level is 
low, th is m ay be misleading as to  th e  
n a tu re  of the disease. A nother ques­
tion  is w hether in allergic diseases 
the  IgE  level is always elevated . 
The am ount o f circulating reag in  
depends on the  quality  of the  a lle r­
gen, on the site an d  duration  o f its  
effect, and also on the  p a tie n t’s age. 
F or th is and  o ther reasons the  level 
o f the  circulating reagin does n o t 
reflect tru ly  the  severity  of the  a lle r­
gic reaction o f the  in trea ted  p a tie n t 
in the  acute phase of the disease. 
E ven  patien ts  w ith atopic allergic 
disease m ay have norm al Ig E  con­

centrations. In  such cases it  would 
be helpful to  know  the  tissu lar ev en t 
as the  allergic reaction  resu lts from  
the  binding to  th e  specific an tigen  
of reagin fixed  to  the  corresponding 
tissue cells. A t th e  sam e tim e th e  lack 
of increase in th e  IgE  level m ay be 
due to  the  fac t th a t  the  n u tritiv e  
antibodies p roduced  are reagins b e­
longing to  th e  IgG  class [13-15, 22, 
31]. Indeed, in  gliadin-sensitive coel- 
iac disease, th e  Ig E  concentration  is 
norm al or low [18, 33]. Though in the  
acute phase o f a top ic allergic diseases 
several th o u san d  un its o f Ig E  are 
m easured [11, 16, 20, 29, 35, 36, 42], 
the highest values are usually  e n ­
countered in helm inthic infections 
[2, 19, 28, 38]. The wide varia tion  of 
the IgE  level from  norm al to  9000 U 
of our p a tien ts  w ith ascariasis or 
enterobiasis seems to  su pport th e  
observation th a t  the  reagin m ay re ­
m ain norm al in sp ite of the  in festa ­
tion. Though a  num ber o f parasites 
possess p ro te in  substances eliciting 
IgE -reagin  p roduction , the  reaction  
m ight occur on ly  in subjects whose 
H L  =  A system  had  been g en e ti­
cally coded for it [17]. P ers is ten t 
u rtica ria  in helm in th ic  infections m ay 
be a m anifesta tion  o f considerable 
reagin p roduction . Thus, only  an  
increased Ig E  level should be consid ­
ered o f d iagnostic value; th e  serum  
IgE  concen tra tion  seems to  be more 
useful in estim atin g  the  effect of 
anti-allergic tre a tm e n t [36].

IgE  can be d em onstra ted  n o t only 
in serum b u t also in o ther body fluids 
and secretions [6, 9, 20, 24, 43]. I t  
is still n o t clear w hether there  exists
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a  local IgE  system  independen t of 
th e  serum , as is th e  case w ith  IgA. 
T he facts th a t in a  u n it  a rea  of the 
m ucosa of atopic p a tien ts  there  are 
m ore IgE  producing cells th a n  in 
h e a lth y  subjects, a n d  th a t  th e  con­
cen tra tio n  of IgE  in  th e  urine or 
co lostrum  of such p a tien ts  exceeds 
th e  serum  IgE  level seem  to  po in t 
to  th e  existence of a  local Ig E  sys­
tem  [1]. Therefore, th e  re la tion  be­
tw een  isolated IgA -deficiency and  IgE - 
reag in  production deserves a tten tio n . 
W h en  Buckley and  Dees [10] had  
fo u n d  a correlation betw een  IgA- 
deficiency and the frequency  of a n ti­
bod ies to  milk an d  K au fm an  and  
H o b b s [30] had  n o ted  IgA  deficiency 
in  5 %  of allergic p a tien ts , the  im ­
p o rtan ce  of a decrease or lack of 
sec re to ry  IgA arose an d  we have 
show n th a t a deficiency o f serum  
an d /o r secretory IgA  was frequen t 
iii p a tien ts  harbouring in tes tin a l hel­
m in th s  [12]. There are, however, 
differences in the  corre la tion  b e­
tw een  the  lack or decrease o f IgA  
a n d  th e  production o f Ig E , depending 
on th e  nature of th e  disease. In  
coeliac disease Ig E  p rod u c tio n  is 
u su a lly  normal, th e  reag in  being 
m ain ly  of the IgG class [13, 31]. In  
o th e r  conditions associated  w ith  m al­
abso rp tion  tire lack o f a  pro tective 
effec t due to IgA deficiency allows 
an  im m ediate connection betw een 
Ig E  producing cells an d  th e  antigen, 
a n d  Ig E  production is enhanced  [1, 
40]. In  agreem ent w ith  Soothill’s 
view  [40], it m ay be assum ed th a t 
th e  tran s ien t lack o f IgA  is com pen­
sa te d  by IgE  production  in th e  m u­

cosa. This leads to  an  allergic reaction 
b u t still exerts a p ro tec tive  effect 
aga inst the  antigens. W hatever the 
underly ing  m echanism , th e  present 
observations seem to  po in t to  a cor­
re la tio n  betw een local IgA  deficiency 
an d  enhanced IgE  production .
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