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ABSTRACT To examine the possibility that mast cells have a central role in the pathogenesis of
hypersensitivity pneumonitis, 20 patients with this disease were studied with the aim of seeking
evidence for mast cell degranulation.The number of mast cells recovered by bronchoalveolar lavage
from patients with hypersensitivity pneumonitis was more than 1000 times greater than those recov-
ered from normal individuals. Furthermore, discontinuation of antigen exposure resulted in an
increase in the number of mast cells observed, consistent with the possibility that antigen exposure
had induced mast cell degranulation. Cessation of antigen exposure also resulted in a rapid decrease
in the number of neutrophils and eosinophils recovered by lavage, followed by an increase in the
number of T8 + T lymphocytes present. In each case the time course of the changes was consistent
with the possibility that mast cell degranulation had been important in regulating the number of the
immune and inflammatory cells present in the lung. Histamine was present in lavage fluid super-
natant from patients with hypersensitivity pneumonitis. The amount of histamine present was,
however, closely correlated with the number of mast cells present and not with the interval since last
antigen exposure. Delay in separating cells from lavage fluid supernatant resulted in an increase in
histamine content. These results suggest that the free histamine in lavage fluid resulted from the
degranulation of mast cells induced by the lavage procedure as histamine released in vivo has a short
half life. We suggest that hypersensitivity pneumonitis results from a "late phase reaction" initiated
by antigen induced mast cell degranulation.

Introduction

Hypersensitivity pneumonitis (also called extrinsic
allergic alveolitis) is an interstitial lung disease
resulting from an immune reaction to inhaled organic
or inorganic antigens.' 3 Characteristically, patients
intermittently exposed to antigen report the onset of
dyspnoea and fever four to eight hours after antigen
re-exposure. This reaction can be reproduced in all
patients under controlled conditions. When patients
are removed from contact with the sensitising agent
for several days and then challenged by inhalation of
the antigen, fever, crackles, pulmonary infiltrates, and
a restrictive ventilatory defect develop four to eight
hours after exposure.2 4 Patients chronically exposed
to the sensitising agent frequently develop intra-
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luminal and interstitial fibrotic changes, which may
be poorly reversible despite discontinuation of anti-
gen exposure and institution of corticosteroid treat-
ment.4 7

Various reports have investigated the pathogenesis
of hypersensitivity pneumonitis. The alveolitis of this
disease is characterised by normal numbers of alveo-
lar macrophages that often have foamy cytoplasm
and large numbers of activated T lymphocytes, which
proliferate in response to the sensitising antigen.6 -16
In unselected patients variably increased numbers of
neutrophils, eosinophils, and mast cells are also
present,6-16 and when patients are challenged with
antigen under controlled conditions the rapid but
transient appearance of large numbers of neutrophils
has been demonstrated.17 Increased concentrations
of immunoglobulins, including immunoglobulins
directed against the sensitising antigen, are also
present in the lung.9'8
On the basis of these findings it has been suggested

that antigen exposure produces a chronic immune
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response that results in the production of precip-
itating antibodies. After re-exposure to antigen,
immune complexes are formed that secondarily
recruit other inflammatory cells to the lung (reviewed
in ref 19). This "Arthus like" response would explain
the appearance of symptoms and clinical signs 4-8
hours after antigen exposure and account for the
transient presence of neutrophils after antigen
exposure. Various arguments, however, have been
raised against this scenario.2 3 20 Firstly, increased
numbers of antigen specific T lymphocytes and high
titres of immunoglobulins directed against the sensi-
tising antigen may also be found in the lungs of symp-
tomless individuals exposed to antigens known to
produce hypersensitivity pneumonitis.10 11 1421 Fur-
thermore, immune complexes and vasculitic lesions,
hallmarks of an Arthus like reaction, are not found in
lung biopsy specimens from most patients with hyper-
sensitivity pneumonitis.5 22 23 In addition, serum
complement levels are usually normal during symp-
tomatic episodes.2425 Thus it is useful to consider
alternative hypotheses explaining the pathogenesis of
this disorder.
We present here the hypothesis that antigen

induced degranulation of mast cells has a central role
in the pathogenesis of this disease. To evaluate this
hypothesis, we have reviewed the results of broncho-
alveolar lavage performed on 20 patients with hyper-
sensitivity pneumonitis in a search for evidence that
mast cell degranulation occurs in patients with this
disorder.

Methods

STUDY POPULATIONS
Hypersensitivity pneumonitis We examined records
from all patients diagnosed at Hopital Avicenne as
having hypersensitivity pneumonitis from January
1980 to June 1986. Patients included in this study met
the following criteria: (1) history of exposure to anti-
gens known to produce hypersensitivity pneumonitis
within 30 days of the date of evaluation; (2) symp-
toms, clinical signs, and abnormalities on chest radio-
graphs or results of pulmonary function tests com-
patible with hypersensitivity pneumonitis, or both,
and the absence of signs, symptoms, and findings
from pulmonary function testing (when available)
compatible with a diagnosis of asthma; (3) no history
of corticosteroid administration for at least one year
before the onset of the present illness; (4) presence of
serum antibodies against the relevant antigen as
determined by immunoeletrophoresis or immuno-
diffusion or both; (5) prompt improvement in symp-
toms, chest radiographs, or pulmonary function test
results when further antigen exposure was prevented
or, in some cases, when corticosteroid (0 5 mg

prednisone/kg body weight/day) was administered;
(6) the date of last antigen exposure before evaluation
known; (7) availability of bronchoalveolar lavage
data.
The 20 patients (seven men, 13 women) had a mean

age of 48 (SD 13) years. None had used tobacco for at
least one year before evaluation, although four
patients were former smokers. All patients have a his-
tory of chronic exposure to avian antigens, and all
patients presented with subacute symptoms of cough,
dyspnoea, weight loss, or fever, or a combination of
these, although some patients had a prior history of
relapsing symptoms. Two patients had been treated
with prednisone (0-5 mg/kg body weight/day) for
eight to 12 days after admission to hospital but before
bronchoalveolar lavage. Chest radiographs showed
bilateral alveolar and interstitial infiltrates in 18
patients; two radiographs were interpreted as normal.
Pulmonary function tests26 27 (results of complete
testing were available for 16 patients) gave the follow-
ing mean (SD) values: total lung capacity 76% (SD
18%) predicted, vital capacity 71% (17%) predicted,
FEV1/FVC 80% (3%), residual volume/total lung
capacty 119% (32%) predicted, and diffusing capac-
ity (transfer factor), scaled for height and age, 41%
(16%) predicted. PaO2 was 8-1 (1-47)kPa (61
(1l)mmHg) (Fio2 0-21)
Other granulomatous lung diseases Results of
bronchoalveolar lavage performed on non-smoking
patients with sarcoidosis and all patients with
histiocytosis X from January 1983 to June 1986 were
also evaluated. Diagnoses were establised according
to previously described criteria.28 The 92 patients
with sarcoidosis (30 men, 62 women) had an average
age of 36 (SD I 1) years. Patients with histiocytosis X
(seven women, five men) had an average age of 25 (10)
years; all 12 patients were smokers at the time of eval-
uation. None of the patients in these two groups was
receiving corticosteroids.
Normal volunteers Fifteen normal non-smoking vol-
unteers (five men, 10 women; age 20 (10) years) served
as controls. Clinical evaluation showed no prior or
present pulmonary abnormalities.

All patients underwent bronchoalveolar lavage as
part of a diagnostic evaluation. Patients and normal
volunteers gave informed consent before undergoing
lavage.

EVALUATION OF CELLS RECOVERED BY

BRONCHOALVEOLAR LAVAGE
Bronchoalveolar lavage was performed as previously
described.28 The total number of cells recovered/ml
lavage fluid was determined by counting the cells
present in a resuspended aliquot of the original lavage
fluid. Cytocentrifuge preparations were produced
with uncentrifuged lavage fluid and stained with
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May-Griinwald-Giemsa stain; a differential cell count
was made by examining at least 1000 cells. The max-
imum interval between lavage and the preparation of
specimens for cytocentrifuging was one hour. Mast
cells were identified by the presence of characteristic
metachromatic granules. In some patients cells with
morphological characteristics of basophils were also
present. These cells, which were counted as "mast
cells," never represented more than 25% of the total
mast cells. Occasional cells were also present that
morphologically resembled mast cells except that they
did not contain metachromatic granules. Although
these cells could represent degranulated mast cells, for
this study they were identified as alveolar macro-
phages. Lavage fluid was centrifuged (600g for 10
minutes) and supernatant fluid was stored at - 20°C.
Cells were resuspended at a concentration of 106
cells/ml in RPMI-1640 medium containing 25 mmol/l
Hepes.
The surface phenotype of lymphocytes recovered

by lavage was evaluated by indirect
immunofluorescence microscopy as previously
described,29 anti-CD4 (OKT4 and OKT4A, Ortho
Diagnostics, Raritan, New Jersey) and anti-CD8
(IOT 8, Immunotech, Marseille, France) monoclonal
antibodies being used.

MEASUREMENT OF HISTAMINE CONTENT IN
LAVAGE FLUID SUPERNATANTS
To measure histamine content, samples of lavage
fluid (available for 10 patients) were thawed and a
10ml aliquot was lyophilised and dissolved in 1 ml
distilled water. A 0-8 ml sample of concentrated
lavage fluid was then added to 0-2 ml 2N HC104, and
histamine content was measured by an automated
spectrofluorometric technique as previously des-
cribed.30 All samples were assayed in duplicate, and
results are expressed as ng histamine/ml of original
lavage fluid. For eight of the 10 patients whose lavage
fluid was saved two different samples of lavage fluid
supernatant were available. In these cases lavage fluid
had been resuspended and divided into two aliquots.
One aliquot was centrifuged immediately and super-
natant fluid removed from the cells within 15 minutes
of the lavage procedure. For the remaining lavage
fluid the separation of cells and supernatant fluid was
performed one hour after lavage.

STATISTICAL METHODS
Results are expressed as means with standard devi-
ations in parentheses unless otherwise stated. Com-
parisons between patient groups and normal individ-
uals were made with Student's two tailed t test.
Comparisons of the numbers of cells recovered by
lavage and histamine content in lavage fluid between
subgroups of patients with hypersensitivity pneu-

monitis were made with the Mann-Whitney test. Cor-
relations between histamine content in lavage fluid
and numbers of mast cells present were determined by
linear regression. A p value of < 0 05 was considered
significant.

Results

NUMBERS AND TYPES OF CELLS RECOVERED BY
BRONCHOALVEOLAR LAVAGE FROM PATIENTS
WITH HYPERSENSITIVITY PNEUMONITIS
Patients with hypersensitivity pneumonitis as a group
had larger numbers of lymphocytes, neutrophils,
eosinophils, and mast cells in their lavage fluid returns
than normal subjects (table 1, p < 0-01 for each com-
parison of percentages with those from the controls).
Two of the patients with hypersensitivity pneumonitis
had been treated with corticosteroids before evalu-
ation. The numbers and types of cells recovered from
these patients, however, was similar, to those
observed in untreated patients, and exclusion of these
two patients did not change the results of the statisti-
cal analyses reported here.
Of particular importance for this study was the

observation that the number of mast cells
recovered/ml lavage fluid from patients with hyper-
sensitivity pneumonitis was over 1000 times greater
than the number recovered from normal individuals.
Furthermore, the number of mast cells recovered
from patients with hypersensitivity pneumonitis was
significantly greater than the number recovered from
patients with sarcoidosis and histiocytosis X (table 1,
p < 0 05 for each comparison between hyper-
sensitivity pneumonitis and other granulomatous dis-
eases). Similarly, the number of mast cells recovered
from patients with hypersensitivity pneumonitis was
significantly greater than that observed in patients
with various other interstitial lung diseases (for exam-
ple, p < 0 01 when patients with fibrosing alveolitis
or fibrosing alveolitis associated with connective
tissue disorders were compared with patients with
hypersensitivity pneumonitis-data not shown).

CHANGES IN THE NUMBER OF INFLAMMATORY
CELLS RECOVERED BY LAVAGE AFTER
CESSATION OF ANTIGEN EXPOSURE
A striking feature of the alveolitis of hypersensitivity
pneumonitis is the rapid change seen in the numbers
and types of inflammatory cells present after cessa-
tion of antigen exposure. The number of neutrophils
present in lavage fluid was quite high in patients
recently exposed to antigen (fig la). The number of
neutrophils fell rapidly when exposure to antigen was
prevented (p < 0 05, lavage 1-2 days v 11-30 days
after exposure). Similarly, the number of eosinophils
recovered by lavage appeared to fall when exposure
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Table 1 Numbers oftypes of cells recovered by lavaget from patients with hypersensitivity pnewnonitis and other granulomatous lung
diseases andftom normal volunteers (means with standard deviations in parentheses)

Group Total cells Macrophages Lymphocytes Neutrophils Eosinophils Mast cells

Hypersensitivity
pneumonitis (,n = 20)

Cells x 10 /ml 989-6 (485 3)*** 181-6 (76.7) 703-1 (457.9)*** 72-8 (115 8)* 15-4 (13.9)*** 17-6 (18.0)***
Percentage 23-2 (13 7)*** 65.9 (18-1)*** 7-2 (8.0)** 2-2 (2 5)** 1-7 (12)***

Sarcoidosis (n = 92)
Cells x 103/ml 305-5 (156 9)*** 164-5 (93-9) 132-2 (90 4)*** 5 3 (6-6) 2-8 (10-2) 0-8 (1-7)
Percentage 56-3 (16-9)*** 41-1 (16-9)*** 1-6 (1-7) 0-7 (1-3) 0-24 (0 36)***

Histiocytosis X (n = 12)
Cells x 103/ml 644-3 (348.9)*** 524-0 (335.7)*** 66-1 (52-2)** 23-7 (27.1)** 31-9 (26.1)*** 4-0 (5.1)**
Percentage 77-5 (15-4)* 13-5 (9-2) 3-8 (4-1)* 6-3 (6.0)*** 0-6 (0-8)*

Normal (n = 15)
Cells x 103/ml 157-9 (65-3) 139-0 (57-9) 16-6 (9-1) 2-0 (1-9) 0-3 (0-7) 0-015 (0-05)
Percentage 87-9 (5-1) 10-7 (4-8) 1-1 (0-8) 0-3 (0-5) 0-2 (0-06)

*p < 0-05; **p < 0-01; ***p < 0-001 in the comparison with nornal subjects.
tThe mean (SD) percentage of lavage fluid recovered was: hypersensitivity pneumonitis, 54 (13); sarcoidosis, 59 (12); histiocytosis X, 45 (20); normal subjects,
60 (11): p > 0-2 for all comparnsons with patients with hypersensitivity pneumonitis.
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Fig 1 Changes in the numbers ofinflammatory cells recovered by lavagefrom patients with hypersensitivity
pneumonitis after discontinuation ofantigen exposure. Results are shownfor (a) neutrophils,
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Table 2 Numbers and types oflymphocytes recovered by lavagefrom patients with hypersensitivity pneumonitis (means with
standard deviations in parentheses)

No of cells x 103/ml lavage fluid T4:T8LastantigenT48
Group exposure (days) n Lymphocytes T4+ lymphocytes T8+ lymphocytes ratio

Hypersensitivity 1-2 3 425-5 (253.1)*** 279-2 (173-7)*** 215-9 (65.0)*** 1-3 (0-9)
pneumonitis 3-10 4 641 9 (5301)*** 299-4 (292 0)*** 235-5 (238 8)*** 1.2 (0-6)

11-30 4 1064-2 (378.7)*** 276-3 (131.1)*** 815-0 (181.1)*** 0 4 (0.2)***
All patients 11 703-1 (457-9)*** 285-5 (192-1)*** 440 9 (340-4)*** 0-9 (0 7)**

Normal 15 16-6 (9.1) 9-5 (5 8) 5 7 (3 5) 1-8 (0-6)

*p < 0-05; **p < 0-01; ***p < 0-001 in the comparison with normal subjects.

to antigen was prevented (fig lb), although this
finding did not achieve statistical significance in this
small series (0 05 < p < 0 1, lavage 1-2 days v 11-30
days after exposure).
By contrast, the number of evident mast cells

recovered by lavage was relatively low in patients
recently exposed to antigen, and rose progressively in
patients studied at longer intervals after the last anti-
gen exposure (fig lc; p < 005, lavage 1-2 days v
11-30 days after exposure). It should be noted that
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Fig 2 Relationship between the number ofmast cells
recovered by lavage and histamine content in lavage
supernatantfluid. The number ofmast cells/ml lavagefluid
was determined on an aliquot ofuncentrifuged lavagefluid
and histamine content was determined on the supernatant of
centrifuged lavagefluid. Datafor histamine content in
supernatantfluids separatedfrom cells within 15 minutes of
lavage (open symbols) and one hour after lavage (solid
symbols) are shown. Regression lines (dashed and solid lines
respectively) and corresponding r values are also presented.

since mast cells were identified by the presence of
metachromatic cytoplasmic granules, we were unable
to count mast cells which were completely degranu-
lated or which had previously been destroyed during
degranulation.

CHANGES IN THE NUMBERS OF LYMPHOCYTES
RECOVERED BY LAVAGE FOLLOWING CESSATION
OF ANTIGEN EXPOSURE
Cessation of antigen exposure also had an impact on
the number of lymphocytes recovered by lavage from
patients with hypersensitivity pneumonitis. Patients
evaluated 1-2 days after antigen exposure had larger
numbers of lymphocytes than those observed in nor-
mal individuals, owing to an expansion of both T4+
and T8+ T lymphocytes (table 2). In patients evalu-
ated at later times after cessation of antigen exposure
a further increase in the number of lymphocytes was
observed. This was almost entirely explained by an
increase in the number of T8+ T lymphocytes; con-
sequently, the T4:T8 ratio in patients evaluated 11-30
days after exposure was significantly lower than that
observed in patients evaluated soon after antigen
exposure. Although both the number of T8 + lympho-
cytes and the number of evident mast cells increased
when antigen exposure was stopped, the time course
for the increase in T8 + T lymphocytes appeared to lag
behind that of mast cells (compare table 2 and fig Ic).

ANALYSIS OF HISTAMINE CONTENT IN
LAVAGE FLUID
In an effort to demonstrate directly that recent
exposure to antigen was associated with mast cell
degranulation, we measured histamine content in the
supernatant of centrifuged lavage fluid. The single
most important factor determining the histamine con-
tent of such supernatants, however, was the number
of evident mast cells originally present (fig 2). To eval-
uate whether this free histamine had been released in
situ or resulted from release of histamine during
lavage or subsequent handling of cells, we took
advantage of the fact that, for some patients, two
samples of supernatant fluid were available, one that
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had been separated from cells shortly after lavage
(under 15 minutes) and a second for which the time
between the completion of lavage and centrifugation
of lavage fluid was considerably longer (1 hour). Con-
sistent with the possibility that the lavage procedure
or subsequent handling of lavage fluid (or both) had
induced mast cell degranulation, the quantity of his-
tamine present was considerably higher in samples
where cells and liquid had remained in contact for a
longer time (fig 2; p < 0-001 by paired analysis).

Discussion

The hypothesis that antigen induced degranulation of
mast cells present within the lung parenchyma has a
central role in the pathogenesis of hypersensitivity
pneumonitis is consistent with several important clin-
ical and histological features of the disease. Firstly,
the appearance of symptoms 4-8 hours after antigen
exposure in patients with hypersensitivity pneu-
monitis could be readily explained by a so called "late
phase reaction" or "late allergic response." Late aller-
gic responses seen in other diseases are known to be
preceded by and associated with evidence of mast cell
degranulation1.3' 32 The absence of symptoms imme-
diately after antigen re-exposure might indicate that
only lung parenchymal mast cells, not airway mast
cells, are sensitised, and that parenchymal mast cell
degranulation per se is not sufficient to produce respi-
ratory symptoms. Consistent with this idea, late aller-
gic reactions in other systems have been shown to
depend ultimately on the recruitment of
inflammatory cells.31 Nevertheless, in a few patients
with hypersensitivity pneumonitis immediate
"asthma like" responses are also seen.2 Thus a com-
ponent of mast cell mediated immediate airway
hypersensitivity may occur in some individuals.

Secondly, the release of vasoactive substances,
chemotactic factors, and other mediators known to
be present in mast cell granules33 could account for
many of the histopathological features seem in hyper-
sensitivity pneumonitis, including interstitial and
alveolar oedema and infiltration with neutrophils and
eosinophils, as well as structural changes in lung
parenchymal cells.55 For example, poly-
morphonuclear leucocytes are also required to pro-
duce late allergic reactions,31 34 and a mast cell
derived neutrophil chemotactic factor has been
shown to be released in late allergic reactions.35 In
addition, chronic mast cell degranulation has been
suggested to play a part in fibrotic reactions, and
therefore would help to explain the tendency of
patients chronically exposed to antigens to develop
fibrotic lesions.36

Thirdly, if chronic antigen exposure results in mast
cell degranulation, this could explain why symptoms

are usually more severe when antigen exposure occurs
after several days of avoiding antigen. In these cases
avoiding antigen would permit the reaccumulation of
sensitised and fully granulated mast cells.

Finally, if the presence of appropriately sensitised
mast cells is required to develop hypersensitivity
pneumonitis, this would account for the fact that the
presence in the lungs of antigen specific immu-
noglobulins and T lymphocytes, frequently seen in
antigen exposed but symptomless individu-
als,10 11 14 21 is probably necessary but not sufficient
to produce the disease.
The results presented here are consistent with this

hypothesis. Firstly, large numbers of mast cells are
present in the lower respiratory tract of patients with
hypersensitivity pneumonitis. On the assumption that
the number of evident mast cells observed in patients
evaluated more than 10 days after antigen exposure
more closely reflects the actual number of mast cells
present before antigen re-exposure (see below),
patients with hypersensitivity pneumonitis have over
2000 times more mast cells recovered by bron-
choalveolar lavage than normal individuals. This
increase in mast cells is more important than that
observed for any other cell type, and the number of
mast cells present in hypersensitivity pneumonitis is
much larger than that observed in patients with other
interstitial lung diseases, including other granu-
lomatous lung diseases.

Secondly, the number of evident mast cells recov-
ered by lavage from patients with hypersensitivity
pneumonitis increased when antigen exposure was
stopped. At any given time the number of mast cells
present in the lower respiratory tract represents a bal-
ance between the loss of mast cells due to
degranulation and the replenishment of the popu-
lation by recruitment of new cells or regranulation.
Thus the relatively small number of mast cells
observed in patients with recent antigen exposure is
consistent with the possibility that antigen exposure
had induced mast cell degranulation and thereby ren-
dered these cells undetectable by the methods used
(for example, produced degranulated cells or resulted
in degranulation induced cell death). The time course
for the increase in mast cells observed in our study is
consistent with that of mast cell regranulation
observed in vitro.37 38 Recruitment of mast cells to
the lung, mast cell proliferation, and changes in the
distribution of mast cells between the interstitium and
alveolar lumen may, however, also play a part in the
increase in mast cells seen after antigen exposure has
ceased. Evaluation of the number of mast cells recov-
ered by lavage before and after controlled antigen
exposure by techniques that detect both granulated
and degranulated mast cells will be required to estab-
lish the mechanism or mechanisms.
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Finally, important changes were observed in the
numbers of other immune and inflammatory cells
present in the lower respiratory tract as a function of
time since antigen exposure. In each case, the time
course of these changes was consistent with the possi-
bility that they were linked to mast cell degranulation.
Large numbers of neutrophils and eosinophils were
present in patients recently exposed to antigen. Both
neutrophil and eosinophil chemotactic factors are
known to be released by mast cells.33 Furthermore,
the fall in the number of neutrophils (and possibly
eosinophils) when antigen exposure was stopped
occurred concomitantly with the increase in the num-
ber of evident mast cells, as would be expected if mast
cell degranulation had been important in recruiting
these cells to the lung. Similarly, the number of T8+
lymphocytes increased significantly when antigen
exposure was stopped, although the increase in T8+
lymphocytes appeared to follow that of mast cells. In
this context, T8 + lymphocytes have large numbers of
histamine receptors, and histamine exposure can
inhibit proliferation of T lymphocytes.3940

Previous workers have also suggested that mast
cells may have a role in the pathogenesis of hyper-
sensitivity pneumonitis. Increased numbers of mast
cells have been described in lung tissue and lavage
fluid from patients with hypersensitivity pneu-
monitis.6 1641 Fournier et al7 have suggested that
release of a mast cell derived chemotactic factor might
explain the influx of neutrophils seen after antigen
challenge. Our findings extend these previous obser-
vations, and we suggest that the mast cell may have a
central role in hypersensitivity pneumonitis.
We would emphasise that the data available at

present do not firmly establish a role for mast cells in
hypersensitivity pneumonitis for several reasons.
Firstly, antigen induced mast cell degranulation has
not been directly demonstrated. The evaluation of
histamine in lavage fluid reported here showed a

significant correlation between the number of mast
cells present and the histamine content. Similar
findings have previously been reported.4' Further-
more, the histamine content of lavage supernatant
increased if separation of cells and supernatant was

delayed. These results strongly suggest that the hista-
mine present results from degranulation of mast cells
initiated by the lavage procedure itself or subsequent
handling of lavage fluid, and did not reflect free hista-
mine present in vivo. Since patients with small num-

bers of evident mast cells (that is, patients recently
exposed to antigen) had relatively low concentrations
of histamine, this indicates that histamine did not
accumulate to any great extent in the lower respira-
tory tract ofpatients recently exposed to antigen. This
interpretation is consistent with the knowledge that
histamine, like many mast cell derive mediators, has a

short half life in vivo,32 33 and suggests that the direct
demonstration of antigen induced mast cell
degranulation may be difficult in patients chronically
exposed to antigens. Furthermore, our results indi-
cate that morphological or biochemical evidence for
degranulation of mast cells obtained by lavage must
be viewed with scepticism unless artefacts resulting
from the lavage procedure are excluded.
Even if antigen induced mast cell degranulation can

be demonstrated in hypersensitivity pneumonitis,
additional studies will be required to define the role of
mast cells in the disease. It will be important to under-
stand the mechanism or mechanisms accounting for
mast cell accumulation and sensitisation and deter-
mine the role, if any, ofmast cell mediators in produc-
ing the clinicopathological changes seen in hyper-
sensitivity pneumonitis. Finally, the hypothesis that
mast cells have a central role in the pathogenesis of
hypersensitivity pneumonitis would suggest that
increased numbers of appropriately sensitised mast
cells would not be present in symptomless individuals
exposed to antigen. Information on this point is cur-
rently not available. Nevertheless, whether or not
future studies confirm the central role of lung mast
cells proposed here, further evaluation of the role of
mast cells in hypersensitivity pneumonitis may be a
fruitful endeavour in better defining the pathogenesis
and treatment of this disorder.
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