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CLINICAL PROGRESS

Advances in Asthma
In the articles below three contributors discuss recent progress in the investigation, diagnosis, and treatment

of asthma. Dr. Margaret Turner-Warwick shows that extrinsic asthma may be classified into reaginic and non-
reaginic, but that the pathogenesis of non-allergic, intrinsic asthma remains a mystery. Dr. D. T. D. Hughes
emphasizes the role of repeated simple lung-function tests in diagnosis and management. Considering the newer
drugs, Dr. N. B. Pride suggests that disodium cromoglycate produces "useful" rather than "dramatic"
changes, while salbutamol has a greater bronchodilator and a smaller cardiovascular effect than other
sympathomimetic bronchodilators.

Hypersensitivity Mechanisms

M. TURNER-WARWICK,* D.M., PH.D., F.R.C.P.

British Medical_Journal, 1969, 4, 355-356

While the focus of this review will be on the initiation of
the asthmatic response by antigen/antibody reactions, not all
asth-ma is necessarily mediated through hypersensitivity
mechanisms. Thus the results of earlier experiments using
inhalation of histamine, together with recent observations of
asthma resulting from 6 adrenergic blockade by propranolol,
have emphasized the reality of pharmacologically induced
asthma. Further (though the exact mechanism remains unclear),
asthma triggered by irritants, various industrial agents, exercise,
and psychological factors is unlikely to have a purely immuno-
logical basis, though in some cases an allergic background may
be present.

Types of Hypersensitivity Reactions

Four types of tissue damaging hypersensitivity reactions are
recognized. Type I reaction is initiated by the allergen reacting
with tissue cells that have already been passively sensitized by
antibody, or reagin, produced elsewhere in the body, and leading
to the release of pharmacologically active substances.1 In the
Type II reaction the antibody reacts with an antigen present
in or attached to the cell membrane-for example, as occurs in
mismatched blood transfusions. Type III (Arthus) reactions
are initiated by antigen reacting in the tissue spaces with
precipitating antibody complement, the resulting micro-
precipitates, after ingestion by phagocytic cells and liberating
lysosomes, causing damage to cells and blood vessels-for
,example, serum sickness. Type IV reactions involve a reaction
between antigen and sensitized cells-for example, the tuber-
culin response.

Reaginic Hypersensitivity Mechanisms

The type of hypersensitivity most commonly important in
asthma caused by external allergens is dependent on a Type I
response. Characteristically reagin tends to bind strongly and
lastingly to certain cell surfaces of the species which pro-
duce it. Moreover, it possesses certain biological properties
whic-h do not allow its measurement by conventional serological
laboratory methods because it is not precipitating, agglutinating,
or complement-fixing. Nevertheless, various methods have
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been developed for its detection. Widely used, though not
universally accepted because of the risk of serum hepatitis, is
the Prausnitz-Kustner (P.K.) reaction, where an immediate
flare and weal develops in an unsensitized subject after addi-
tion of a specific allergen to the site of a previous intracutaneous
injection of serum containing reagin. Test systems have also
been developed for in-vitro demonstration of human reaginic
antibody; these include contraction of isolated human bron-
chial rings,2 and the quantitative liberation of histamine from
chopped human lung3 after passive sensitization by reaginic
serum and the addition of specific allergen, or by histamine
release from actively sensitized leucocytes from allergic patients4
after stimulation by the appropriate allergen.
The outstanding recent advance in the laboratory detection

and measurement of reagin has stemmed from the identification
of an atypical myeloma protein.5 6 This has been identified as
a new class of immunoglobulin, now termed IgE.7 This
atypical protein has been shown to inhibit specifically the P.K.
reaction in a healthy person, presumably by blocking of rea-
ginic binding skin sites by the myeloma protein.8 A radio
immunosorbent technique has been developed for the quantita-
tive measurement of IgE.3 Minute amounts can be detected
in normal people. In patients with extrinsic allergic asthma
provoked by known external allergens IgE is increased in about
60% of cases, with a mean level six times greater than normal;
levels rise after exposure to allergen and after hypersensitiza-
tion.1° Of particular interest is the finding that in patients
with non-allergic asthma with negative skin tests, sometimes
referred to as " intrinsic " asthma, normal or low values have
been found.

Non-reaginic Hypersensitivity Mechanisms
It now seemns probable that asthma can also be initiated by

hypersensitivity mechanisms not involving reagin. Pepys and
his co-workers have provided evidence from several studies that
precipitating heat-stable antibody-which is known to be im-
portant in Arthus Type III reactions-may play a part in
asthma that comes on four to five hours after exposure to
antigen.1' 12
The senum of farmners sensitized to mouldy hay contains

specific precipitating antibody to the antigen Micropolyspora
faeni. It has been recognized for several years that while
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classically these farmers react on exposure to the antigen by an
acute reaction, including fever, muscle pains, and breathless-
ness some four hours after exposure, occasional patients also
develop wheeze with objective evidence of airways obstruction
at the same time, suggesting the possibility of a precipitin-
mediated asthmatic reaction. Further evidence has been ob-
tained from inhalation challenge tests with extracts of Asper-
gillus fumigatus in asthmatics with transient radiographic
shadows in the chest x-ray and blood eosinophilia. Some
patients develop immediate airways obstruction, which resolves
rapidly, only to recur after four to five hours, when it is more
severe and longer lasting. This dual asthmatic response
closely parallels the dual skin reaction to Aspergillus fumigatus
typically seen in these patients-namely, an immediate Type I
reaction, with flare and weal, followed after four to five hours
by an oedematous response with features suggesting a Type III
(Arthus) reaction.'2 Late asthma of this type has also been
shown in bird fanciers using avian protein extracts and in
workers exposed to enzymes extracted from Bacillus subtilis in
the course of management of non-soap washing powders.'3
Though the Type I response (either on skin testing or after

inhalation challenge) may not always be clinically detectable, it
is possible that this immediate component is an essential pre-
conditioner in this type of late asthma. It may alter the local
conditions of the tissues in some way by enhancing either
permeability or the cellular uptake of precipitating antibody
complexed with specific antigen. Experimental evidence also
suggests that the role of the Type I response is more than
simply that of increasing capillary 'permeability.'4 If an imme-
diate Type I response is essential for the development of pre-
cipitin-mediated asthma, it is implicit that the latter should
occur particularly in subjects who give positive reactions
to skin tests. Hence in the classification suggested by Pepys"
extrinsic asthma is subdivided into reaginic and non-reaginic
types.
The introduction of disodium cromoglycate has not only

proved successful in controlling many asthmatics'5 with severe
symptoms but may also help to solve some of the problems
concerning the underlying hypersensitivity mechanisms. For
example, it has been shown that both the immediate and late
asthmatic responses after challenge with an inhalation of the
allergen can be prevented by a previous inhalation of disodium
cromoglycate.16 Cox"7 has suggested that this drug selectively

suppresses those immunological pathways which lead to the
release of the chemical mediators of hypersensitivity. Presum-
ably this action is somewhere between antigen/antibody union
and the release of chemical mediators. It is not yet clear
whether it is primarily implicated in the immunological or
(perhaps more probably) in the pharmacological steps of the
asthmatic reaction.

" Intrinsic " Asthma

One of the most baffling remaining problems is that of the
pathogenesis of non-allergic, " intrinsic" asthma. While the
absence of Type. I skin reactions and the normal or low IgE
levels already mentioned suggest that reaginic antibody is not
involved, there is no positive evidence to indicate an alternative
type of immunological mechanism. Several recent studies have
shown that levels of IgA, IgM, IgG and IgD are within normal
limits,'0 and a controlled trial over six weeks using the immuno-
suppressant agent chlorambucil did not benefit the patients.'8
Though various autoantibodies have been found more fre-
quently in women with intrinsic asthma than in those with
extrinsic asthma or bronchitis,'9 the role of these in pathogenesis
remains quite obscure.

Another fascinating but unexplained feature of the asthmatic
response is the tissue and blood eosinophilia found in both
extrinsic and intrinsic types. Recent experimental work sug-
gests that the marrow stimulus for increased eosinophil, pro-
duction is mediated by lymphocytes,20 but the role of the latter
in relation to the development of the asthmatic reaction re-
mains unknown.
Any discussion of hypersensitivity mechanisms cannot en-

tirely neglect the pharmacological consequences of the antigen/
antibody reaction, because usually the symptomatology of
asthma depends upon pharmacological mediators. Recent
studies have been particularly concerned at cellular and
molecular levels with the exact mode of histamine release from
mast cell granules,2' the mechanism of action of other vaso-
active substances, and the search for new ones. The prosta-
glandins have been studies in this connexion, but it seems
unlikely that they are important in producing contraction of
bronchial smooth muscle.

Pulmonary Function Tests in Diagnosis and Management

D. T. D. HUGHES,* B.M., M.R.C.P.

British MedicalJournal, 1969, 4, 356-359

Tests of pulmonary function have been increasingly used in
clinical practice since the second world war, particularly in the
past ten years. Nobody would doubt the value of objective
measurement in the diagnosis of chest disease, especially in
attempts to define the causes of the subjective " breathlessness "
of which so many patients complain. Nevertheless, though
pulmonary function tests have been valuable for clinical diag-
nosis and management, their application in the individual case
is not always straightforward.
Asthma shows itself clinically by episodes of breathlessness

and wheezing. Physiologically this means that there is obstruc-
tion to airflow, which varies considerably in degree from time
to time. In between attacks patients may have few clinical or

physiological signs of airways obstruction. The degree of this
obstruction can usually be reduced by treatment and the result-
ing improvement measured and taken as an index of the
" reversibility" of the obstruction. Several factors contribute
to producing airways obstruction-including plugging of the
lumen of the bronchial tree with sticky mucus; mucosal and
submucosal oedema; and contraction of the smooth muscle in
the walls of the bronchi and bronchioles. Many compounds,
particularly the sympatheticomimetic amines, which diminish
the obstruction are regarded as " bronchodilators," though
bronchodilation as such is not necessarily their only action.
Hence, within limits, it is obvious that the more often airways
obstruction is measured the truer the picture of the patient's
progress. Moreover, additional information may sometimes
be obtained by repeating the tests after " provocation " or
administration of a bronchodilator agent.

cThe London Hospital, London E.I.
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