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Detecting IgE Antibody (Regin) by the Red Cell
Linked-antigen Antiglobulin Reaction [Abstract]

Professor Coombs began by discussing the various
stages in the development of this reaction, which
affords an in vitro measure for reaginic antibody.
He then reported an investigation in which this
method was used to investigate reaginic antibodies
in the sera of persons with allergic asthma to
castor bean allergen (Coombs et al. 1968).
Finally, mention was made of the difficulties still
to be overcome in the production of suitable
reagents for the test. The analogy was pointed
out between this test and the radio-allergosorbent
test of Wide et al. (1967).
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IgE in Allergic Diseases

The new class of immunoglobulins, IgE (yE), was
characterized through the finding of myeloma
protein ND (Johansson & Bennich 1967) and its
counterpart in normal serum (Johansson, Bennich
& Wide 1968). Its relation to the human skin-
fixing antibodies, reagins, was established by its
antigenic identity with the yE-globulin of
Ishizaka et al. (1966) and by its capacity to
inhibit the Prausnitz-Kuistner reaction (Stanworth
et al 1967). The concentrations of IgE in serum
from healthy individuals and from patients with
various types of diseases have shown some
characteristic differences. This paper presents a
review of what is at present known of IgE levels
in allergic diseases and their clinical importance.

IgE Levels in Health
The concentration of IgE in serum from healthy
adults is extremely low, about 50,000 times lower
than that of IgG and about 50 times lower than
the lower limit of detection by gel-diffusion
methods. To measure such small amounts the
radio-immunosorbent technique (Wide & Porath
1966) was applied (Johansson, Bennich & Wide

1968). By this method it is possible to detect
as little as 1 ng/ml of IgE and the standard
error of the mean is 10-15%. Since the labelled
protein, the reference standard solution and the
antiserum used in the technique all emanate
from a single myeloma protein, it is possible that
the concentration of IgE given may have to be
changed when other sources of IgE are available.
The mean IgE concentration in cord serum was

36 ng/ml which is about 10% of mean adult level
(Johansson 1968). No correlation was found
between the IgE levels in the serum of a mother
and her newborn when about thirty paired sam-
ples were studied; this probably indicates de novo
synthesis by the foetus. Restriction in ability to
cross the placenta is similarly known for reagins.
The development of serum IgE levels during

childhood is closely similar to that of IgA (Berg
& Johansson 1969b). A slow but even increase was
found during childhood and puberty. The highest
values were seen in young adults. A slow but not
significant decrease was found in adults with
increasing age (Johansson 1968). No sex differ-
ence was found in any age group with respect to
the IgE concentrations. The mean IgE level for all
adults was 248 ng/ml with the two SD confidence
limits, calculated on the logarithmic values, of
60-1,000 ng/ml.

IgELevels in Asthma, Hay-fever
andAtopic Dermatitis
The serum IgE levels were studied in an un-
selected group of adult patients suffering from
asthmatic bronchitis (Johansson 1967). All
patients with positive skin and provocation tests
to at least one allergen were classified as 'allergic
asthma' and the others, with a negative allergo-
logic investigation, were classified as 'non-
allergic asthma'. In the latter group some cases
with other types of non-allergic, obstructive lung
diseases might have been included. The mean
IgE level in the allergic group was 1,590 ng/ml
which is about six times higher than that in
healthy adults and in the non-allergic group.
Between 50% and 60% of the allergic patients
had raised IgE levels. No difference was found
between the two groups in concentrations of
immunoglobulins G, A, M and D.

Similar results were found in children with
allergic asthma (Berg & Johansson 1969a).
However, some allergens, although causing
severe asthma, seem to stimulate IgE production
to a much lesser extent. Children with allergic
asthma to moulds and dust, allergologically
investigated by Dr K Aas of Oslo, were found to
have normal IgE concentrations in serum (Berg
& Johansson 1969a).

Patients with allergic rhino-conjunctivitis were
found to have raised serum IgE levels to a lesser



976 Proc. roy. Soc. Med. Volume 62 September 1969 38

extent than patients with asthma (Berg &
Johanan 1969a). The mean IgE level was only
2-3 tims that of healthy controls and raised
lewis were found only in about 30% of the
indviduals. However, in all ten children with
hay-fer, serially analysed during the summer
season, a significant rise in IgE concentration was
found.
The highest serum IgE levels were seen in

patients with atopic dermatitis. In a group of
aduls with typical skin lesions a mean IgE value
of 2,730 ng/ml was found, i.e. about ten times
higher than that of nomal individuals (Juhlin
et al. 1969). More than 80% of the patients had
raised lkvels. There was no ife btween the
IgE lel in patients with pure atopic eczma and
those also having symptoms of asthma, or hay-
fever or both. Patients with other types of
eczema had normal levels and the same was true
for patients with various types of urticaria.

IgE Levels in Other Conditions
Very high centrations of IgE were found in
serum from jEtipan children (Johansson,
Melbin & Vahquist 1968). In an unsece
group a mean vale 16-20 times higher than that
of healthy Sweih chiren was found. Atopic
manifestations such as asthma, hay-fever and
eczema are said to be rare in Africa. The most
probable eXplanation, therefore, is parasitic
infetation and in a group selected for asariasis
the mea gE concentration was about thirty
timos higher than that of healthy Swedish
chilken.

Seewral non-atopic diseases such as pneumonia,
he.atitis, autoimmune disorders, cooliac diseas
and ulcerative colitis have beenm vetigated.
Very liited,if any, chanl of ithe iE levels have
bee seen. It is probable that, if IgE is involved
in those states, it is of minor importnce, at
last on a quantitative basis.

Conclusions
Raised serum levels of IgE have, so far, been
found only in atopic and in suspected
parasitic disorders. When gE is elevated it is
often elevated to a coniderable degree compared
to what is usally sNee among the other immo-
globulins. In aBergic sthma and atopic der-
matitis 50480% of the patients had raised levels.
These facts favour the value of the IgE deter-
mination as a diagnostic tool in allergology.

Acknowledgments: I wish to express my sincere
theanks to Dr H B h, Institute of Bio-
emstry, University of Uppsala for the IgE

prepartions.This work was in part supported
by the Swedish Medical Research Council,
Grant No. B70-16X-105406B.

RBFBRMCES
BwgT&J*ba.s_SGO
(1969a),hit. Arch.Alkry (in press)
(1969b) Actapadlat. scad. (inpres)
ldluxka K, ILu1a T & HMlurook MM
(1966) 1. Insnwol. 97, 840
Je_.... S G O
(1967) Lacet ii, 951
(196) ha. Arch. Alkrgy 34, 1
J _mos 8 G OA-23I H (1967) Immunology 13, 381
J_8s GO,3IH&WideL
(196B) I _mmaegy 14, 265
3.euoa 5 G 0, Mdlbhm T & Vahiquist B
(1968) Laacet i, I 1 18
JIiu L S 5 GO, ,mich H,
Ei.. C & Tbhmo.N
(190) Arch. Drm. (in press)
Stiawo-lk D R. 10iw .1JI,J emWc H & Jbs..S G 0
(1967) Lancet , 330
Wi L & Poth J (1966) Blochem. biophys. Acta (Amst.) 130,257

The following paper was also read:

gE A -Geswa Poerp 'ves
Dr J H Humphrey


