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IgE Immunoglobulin
In 1967 S. G. 0. Johannson and H. Bennichl isolated a
unique immunoglobulin, now known as IgE, from a patient
with multiple myelomatosis. This immunoglobulin has a
molecular weight of 200,000 and was found to be distinct
from the usual types of myeloma protein (IgG, IgM, and
IgA). It has the same physical and chemical properties as a
purified globulin fraction showing reaginic activity isolated
from the serum of ragweed-sensitive patients showing im-

mediate type I hypersensitivity.2
Reaginic antibody is heat-labile and has a particular pro-

pensity to bind lastingly to certain cell surfaces, especially
circulating basophils and to tissue mast cells. When reaginic
antibody from the serum of a sensitized person is injected
intracutaneously into an unsensitized person it is retained
locally for a long time, calculated as 9 to 14 days.3 If the
appropriate allergen is subsequently injected, IgE attached
to the cell surface interacts with allergen to liberate vaso-
active humoral mediators from the cell, and these in turn
are responsible for the weal and flare response typical of an
immediate type I reaction.4 A similar sequence of events is
thought to take place in the bronchial wall and induce the
immediate type I asthmatic response.

Although a complete understanding of the molecular
events leading to the clinical manifestations of a type I
hypersensitivity response is not yet clear, many links in the
chain of events have recently been detected.

Quantitative experiments suggest that for an immediate
skin-test response to occur at least two IgE molecules are
involved, and it has been suggested that when two molecules
are brought closer together by antigen, structural altera-
tions occur within them which are prerequisite to the induc-
tion of biological activity.5

It has been shown that both aggregates of IgE without
antigen and aggregates of the Fc portion of the immunoglo-
bulin molecule will induce an immediate skin response while
monomers of IgE and aggregates of the Fab portion of the
molecule will not do so. These experiments give further
support to the idea that approximation of two adjacent
immunoglobulin molecules is the initial step and that it is
the Fc and not the Fab portion of the IgE molecule that
becomes attached to the cell surface.3
The biochemical pathways following allergen-IgE inter-

action which lead to degranulation of the mast cell are not
clearly known, but certain facts are: complement is not in-
volved there is some evidence that adenyl cyclase or cyclic
adenosine monophosphate (AMP) is involved, because
drugs acting through this enzyme pathway have been shown
to modify histamine release. For instance, isoprenaline and
theophylline, though acting in different ways, both result
in the accumulation of cyclic AMP and both have been
shown to inhibit the release of histamine from chopped lung
after allergen-IgE challenge.6

Until recently IgE antibody had been identified only in
primates, and human or monkey IgE fails to sensitize guinea-
pig skin in passive cutaneous anaphylactic tests. However,
immunoglobulins analagous to IgE have been identified in
many species, and a closely similar antibody has been
identified in dogs sensitized to ragweed.7

IgE can be identified in normal people who have no clini-
cal evidence of type I hypersensitivity. It is formed in plasma
cells within the lamina propria of the respiratory and gastro-
intestinal tracts and in the germinal follicles and plasma
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cells of the tonsils and adenoids.8 IgE can be demonstrated
in the serum, in the nasal and bronchial secretions, and
attached to the surface of mast cells and basophils.3

Total IgE serum levels of 700 ng/ml and over have been
found in about 60% of adults and children with extrinsic
asthma, and higher levels are frequently found in atopic
eczema; increased levels occur less frequently in patients
with hayfever.9 Very high levels have also been reported in
East African children with nematode infestations but who do
not have atopic symptoms.10 Total serum levels vary in re-
lation to exposure to allergen, rising for example in the
pollen season in pollen-sensitive people and during desensi-
tization procedures." The half-life of IgE in the serum is
about two or three days.3 Raised levels therefore presumably
indicate that increased amounts are being formed continually
in atopic persons. The relation between the serum level of
allergen-specific IgE, the clinical history, and skin-test res-
ponses has been worked out by B. Stenius and colleagues.12
They showed that, in patients with symptoms relating to ex-
posure to house dust and pollens, specific IgE to
Dermatophagoides pteronyssinus and to grass pollen corre-
lated closely with the skin responses measured by prick
testing, and further that the size of the skin response was
directly related to the serum level of specific IgE.
The total IgE in exocrine secretions has been found to be

increased in patients with atopic symptoms,'3 and increased
amounts have been identified in many but not all children
with extrinsic asthma.14 In contrast to IgA in the secretions,
which is mainly linked to an additional peptide chain called
the secretory piece, IgE in secretions appears to have no
attached secretory piece and is identical in nature to serum
IgE.13 So it seems that changes in the amount of IgE fixed
to cell surfaces in disease is perhaps of even greater impor-
tance than changes in the serum or exocrine secretions.
The amount of IgE coating leucocytes from sensitized

persons can be measured by the quantitative release of hista-
mine after in-vitro challenge of sensitized leucocytes by
allergen. E. S. K. Assem and M. K. McAllen'5 have shown
that there was an increased amount of cell-bound IgE in
about 60% of a small group of patients with extrinsic
asthma and that most of this could be identified as allergen-
specific IgE, and further that in patients with single sensitivi-
ties this related quantitatively to estimates of total serum
IgE. Thus in patients with asthma or hayfever due to single
extrinsic allergens there appears to be a good correlation
between increases in total IgE and the specific IgE in the
serum and that attached to cell surfaces.
But in some clinical circumstances close correlations are

not found. For instance, in intrinsic asthma the total serum
levels of IgE are usually normal or low, and these correspond
to the negative clinical history and the negative skin res-
ponses to common allergens. However, using challenge by
antibody to IgE in the reversed anaphylactic response in-
creased amounts of IgE have been detected on the leucocytes
of about 60% of patients with intrinsic asthma.16
Whether this cell-bound IgE in intrinsic asthma is specific
antibody or non-specific antibody IgE is unknown. Occasion-
ally very high levels of serum IgE have been found in
patients without asthma or hayfever, not only in the ex-
tremely rare cases of IgE myeloma, but also in some patients
with pulmonary infiltrates associated with high eosinophilia.
Whether IgE plays any protective role in man has not

been certainly established, but occasional cases of isolated
IgE deficiency occurring with chronic respiratory infection
have now been reported, and they suggest that IgE may
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have a useful role in protecting the respiratory epithelium
from infections and antigenic onslaught.17

In summary, there is now ample evidence that IgE repre-
sents a distinct class of imnmunoglobulins, is usually respon-
sible for the development of type I skin responses, and
mediates immediate-type hayfever and asthma. While IgE
specific to individual allergens is closely related to the de-
velopment of symptoms, high levels are occasionally found
apparently related neither to clinical syndromes typical of
immediate-type allergy nor to identifiable extrinsic allergens.
The stimulus to formation of IgE in these circumstances and
its role, if any, in pathogenesis have yet to be worked out.
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New Influenza
Last winter a new strain of influenza A virus appeared in
Britain and some other countries.' Denoted by the symbols
A/England/42/72, it is now causing outbreaks in the Far
East and is expected to do so in Britain later this winter.
The previous epidemic strain of A virus in Britain-

namely, A/Hong Kong/1/68-first appeared in the Far East
in July 1968,23 and for the last four years has been the
prevalent cause of epidemic influenza throughout the world.
The Hong Kong virus contained a haemagglutinin antigen
(H3) which was of a distinct subtype from that (H2) of
the former Asian virus which had circulated since 1957
(A/Singapore/1/57), but the other surface antigen, the
neuraminidase, was closely related to that of the Asian
strains which had circulated between 1964 and 1967.

In Great Britain the Hong Kong virus in its first year of
incidence, 1968, produced a moderate, slowly evolving
epidemic. In contrast, in the following winter (1969-70) the
virus was associated with a severe epidemic accompanied by
considerable mortality. Though the winter of 1970-1 was
virtually free of influenza, last winter (1971-2) was again
marked by a moderate epidemic. In general the pattern of
epidemics produced elsewhere by the Hong Kong virus was
similar to that observed in Britain with the striking difference
that the first wave of infections in the U.S.A. in 1968-9 was
marked by a severe epidemic.4 This difference has aroused
speculation,5 but its biological basis remains unknown.
Up to the beginning of 1972 only a small proportion of

strains of influenza A virus showed significant antigenic
variation from the prototype A/Hong Kong/1/68 virus, and
in the northern hemisphere such variants seemed to have

little significance.6 But between May and September this
year outbreaks of influenza in South-east Asia, Australia, and
the Far East were associated with a virus showing a moderate
but definite degree of antigenic variation from prototype
A/Hong Kong/1/68. This was the virus A/England/42/72.
Its antigenic variation involved both the haemagglutinin and
neuraminidase antigens. Nevertheless, these antigens ap-
peared to belong to the same sutbtypes as in the prototype
Hong Kong/68 virus, and the variation could be attributed
to "antigenic drift" rather than the emergence of a new
sulbtype. The type strain of the variant had been previously
recognized in Britain in Januaary 1972 among one of
several hundred strains that had been examined,
but little significance could be attributed to it until its
appearance as the predominant isolate in the epidemics which
occurred in Australia and the East after May 1972. Retro-
spective studies indicated that strains like A/England/42/72
were the prevailent viruses in influenza outbreaks in Southern
India in the autumn of 1971. These are the first outbreaks
known to have been produced by the variant.
Though there is at present no evidence of epidemic in-

fluenza in the northern hemisphere, an initial influenza A
isolate made in Britain in late September 1972 from a
sporadic case of influenza was identified as being like
A/England/42/72. It cannot now be predicted whether
widespread epidemics will occur this winter, but if they do
it is reasonable to expect that the prevalent strain will be
the new one. Some 70% of the population already have
antibody to A/Hong Kong/1/68 virus at levels which are
consistent with immunity. Because of its antigenic relation-
ships with A/Hong Kong/1/68 it is expected that there
will be some cross-immunity to the new strain, and pre-
liminary surveys here and in the U.S.A. have indeed shown
that some 20-30% of persons have measurable levels of
antibody to the variant strain. Nevertheless, if strains like
A/England/42/72 become widely disseminated in the
northern hemisphere, the population may be inadequately
protected.
The inactivated influenza vaccines now available contain

the strain A/Hong Kong/1/68. Recent studies suggest that
such vaccines do induce antibody to A/England/42/72 virus,
but that the level of immunity is likely to be considerably
less than against the Hong Kong strain. Because of the
existing evidence of cross-protection, the use of available
vaccines for high-risk groups and those performing essential
public services is strongly recommended. Vaccine containing
the variant A/England/42/72 is in production and should
be available in limited quantities before the end of this year
and for general use in 1973. Giving this new vaccine as a
booster should be considered when protection is of parti-
cular importance.
These events emphasize again the importance of the world

surveillance of influenza carried out under the auspices of
the World Health Organization. They show too that further
research is needed to establish the epidemiological signi-
ficance of minor antigenic changes in those antigens of the
virus associated with immunity-namely, the haemagglutinin
and the neuraminidase. Influenza vaccine strains are con-
stantly becoming redundant, and their appropriate replace-
ment by up-to-date isolates is essential if vaccination is to be
effective. There is of necessity a delay between the recogni-
tion of a new influenza variant as epidemiologically important
and the production of enough vaccine containing the new
strain. Previously this delay has been about six months. The
main difficulty has stemmed from the fact that new in-
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