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ABSTRACT: In the pathogenesis of hypersensithity pneumonitis (HP) several
immune mechanisms are involved. The initial phase, 4-48 h after antigen
inhalation, appears to be immune complex mediated and is characterized by an
early increase in bronchoalveolar lavage (BAL) neutrophils and the histopathologic features of oedema, neutrophil infiltration of the alveolar wall, and
vasculitis. After 12 h to several days, the immune response possibly shifts to a
cell-mediated reaction, and the alveolitis consists of cytotoxic effector cells as
well as suppressor cells which may be required to modulate the B cell response
of antibody production by plasma cells. In this phase, lymphocytes of the OKT8
positive phenotype, natural killer cells, and occasionally a few plasma cells are
increased in BAL fluid. The characteristic histopathologic finding is a
mononuclear infiltrate consisting of lymphocytes, plasma cells, and foamy
histiocytes. After weeks to months, a delayed type hypersensitivity reaction may
lead to a slight predominance of OKT4 positive cells in BAL fluid and to
granuJoma formation. Finally, after months to years, repeated immunemediated injury to the alveolar wall with release of proteolytic enzymes and
fibroblast growth factors may result in pubnonary fibrosis and end stage lung
with concomitant increase in BAL neutrophi.ls as in other fibrotic diseases.
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In contrast to sarcoidosis, a multisystemic disease
of unknown origin, hypersensitivity pneumonitis
(HP) or extrinsic allergic alveoli tis is a disease of well
known aetiology. It results from immune reactions
located predominantly in the alveolar air exchange
portion of the lung and is initiated by repeated
exposure to specific extrinsic antigens in individuals
with an acquired abnormal sensitivity or heightened
reactivity to the inciting agent. Such agents may be
airborne and then reach the alveoli by inhalation
(organic dust diseases, e.g. farmer's lung, bird
fancier's lung), or may enter the alveolocapillary unit
by the blood stream (e.g. drug reactions).
Tn the pathogenesis of this disorder, several types of
immune reactions can be observed [24, 42, 48, 55]
(table I). The following is a review of mainly clinical
studies of immunological mechanisms in HP with a
focus on new insights obtained by bronchoalveolar
lavage.

serum complement levels are not a general feature of
this disease [4, 6] and the polymorphonuclears are not
the predominant cells in the tissue reaction found at
lung biopsy [4, 41]. Vasculitis, another feature of
immune complex mediated tissue injury is not usually
observed in this disease [4, 41].
Instead, the disease is usually histopathologically
manifested by a patchy mononuclear infiltrate consisting primarily of lymphocytes along with plasma
cells and histiocytes with foamy cytoplasm present in
the alveolar septa [4, 10, 41]. Granulomas are present
in two-thirds of the specimens (41]. These features
would be consistent with a cell-mediated immune
response, and not with an immune complex mediated
reaction (Arthus reaction).
On the other hand, in acute cases early after
challenge, vasculitis can be found [5, 27] and there is
one report of a decline in the level of serum
complement after provocation test [8).

Immune mechanisms

Early neutrophil alveolitis after antigen inhalation

Initially, HP would appear to be an example of an
immune complex mediated tissue injury. Antigen is
deposited in the lung and circulating precipitating
antibodies are present in the blood (10, 39]. Immunofluorescent studies sometimes reveal antigen, antibody and complement components in the lung tissue
[60]. Such immune complex mediated reactions are
usually characterized by complement deposition and
ultimately by infiltration of polymorphonuclear leucocytes into tissues. However, the presence of complement components in lung biopsy as well as lowered

The application of bronchoalvcolar lavage (BAL)
has brought immunologic studies closer to the site of
inflammatory activity. BAL studies support the idea
that the first event after antigen inhalation is an
immune complex mediated reaction involving a
chemotactic migration of polymorphonuclear leucocytes into the alveoli from the peripheral blood [19,
26, 47, 56, 57, 61). Neutrophil chemotactic factors
(NCF) are present in BAL fluid from patients with
HP [61]. The chemotactic activity is significantly
higher in patients at an acute stage compared to those
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Table I . -Time course of the immune reactions and the features of the alveolitis in hypersensitivity pneumonitis.
Time

lmrmme reaction

BALfeature

Histopathologic feature

4 to 48
hours

immune complex mediated

neutrophil
influx

vasculitis
edema
neutrophil infiltration

12 hours
to several
days

cell mediated:
- suppression of antibody production
- cytotoxic effects

lymphocytes I
- OKT8
- natural killer
plasma cells

mononuclear infiltrate
- lymphocytes
- plasma cells
- foamy histiocytes

weeks to
months

cells medjated:
- delayed type hypersensitivity

lymphocytes I
- OKT4
- natural killer

mononuclear infiltrate
and granulomas

months to
years

repetition of the
immune mediated injury
to the alveolar wall,
fibroblast proliferation

lymphocytes I
-OKT8
neutrophilsl

fibrosis
end stage lung

at a quiescent stage [61). The true nature of the
chemotactic activity is not yet known. Possible
sources may be fragments of complement (e.g. C5a),
the release of LTB4 from macrophages, or of high
molecular weight NCF from mastocytes. Patients
with an acute and recent antigen exposure show a
higher percentage of neutrophils in BAL fluid than
those with remote exposure [19, 47, 56].
The best evidence for the role of neutrophils in the
early phase of HP originates from studies where a
BAL was carried out before and after antigen
inhalation [26, 47, 57]. 24 [26, 57] or 48 h [47] after
antigen challenge there is a significant increase in the
percentage of neutrophils. This increase is most
pronounced after 24 h. Eight days later, the percentage of neutrophils and lymphocytes does not differ
from the initial pre-challenge BAL [26]. These studies
demonstrate that there is an immediate and transient
neutrophil alveolitis after antigen inhalation in
patients with acute HP. The early arrival of neutrophils in the lung following exposure to antigen, and
their subsequent replacement by mononuclear cells,
has also been shown in an animal model [7].
Lymphocytic a/veo/itis in the subacute and chronic
stages

Several days after inhalative challenge, the local
immune response shifts to a cell-mediated reaction,
characterized by an accumulation of lymphocytes.
This predominant lymphocytic alveoli tis as the classical feature of subacute and chronic HP has been
demonstrated by many groups [1, 7, 11, 19, 21 , 23, 26,
28, 29, 33- 35, 43, 47, 53, 56-59, 61). Average values
of lymphocytes are greater in HP (60- 70%) than in
sarcoidosis (30- 50%). A normal lymphocyte percentage in a patient's BAL fluid is not consistent with the
diagnosis of symptomatic HP with recent exposure.
Many of the lymphocytes are large, atypical forms,

with broad cytoplasm and irregular nucleus. In
addition to the striking lymphocytosis and a mild
increase in neutrophils (average 8-10%), a few
plasma cells (0.1 - 2%) can also be seen in 60% of
patients with subacute HP [18] as well as increased
percentages of mast cells which exceed 0.5% in 80%
of patients [29].
Lymphocyte subpopulatwns and functions

In contrast to sarcoidosis and berylliosis (diseases
with a predominance of OKT4 positive T helper/
inducer cells), in HP the OKT8 positive suppressor/
cytotoxic phenotype of T cells is increased, which
leads to a decrease in the OKT4/0KT8 ratio of BAL
cells [1, 18, 20, 33, 53, 61]. In addition, Leu7 positive
natural killer cells are significantly increased in the
BAL fluid of HP patients versus normal nonsmokers
and versus sarcoidosis patients [I, 18, 20, 53). As a
sign of activation, many T cells in BAL fluid of HP
are HLA-DR positive [21].
The phenotypic appearance of T cell subsets is not
necessarily correlated with functional properties. In
HP, however, a recent study demonstrated that BAL
T cells from symptomatic patients display in vitro
suppressor activity as well as a definite cytotoxic
function [53]. BAL T cells from healthy individuals
with similar history of exposure showed only suppressor activity.
Evidence of local T cell activation in HP arises not
only from increased HLA-DR antigen expression on
lung T cells [21] or from cell cycle analysis of BAL
cells [II, 35) but also from animal models of HP
demonstrating that sensitized lymph node cells release
macrophage migration inhibitory factor [32, 49]. In
humans, sensitized lymphocytes are present in BAL
and produce a factor inhibiting macrophage migration in vitro after incubation with pigeon serum or
dropping extracts in pigeon breeder's disease [52).
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Furthermore, specific proliferative responses of BAL
lymphocytes to pigeon antigens consistently occur in
patients with pigeon breeder's disease, but less
frequently in non-diseased exposed persons [34]. This
indicates the presence of specifically activated T cells
in the lung parenchyma of diseased subjects.

phatidylcholine (PC) levels have been reported in HP
[31 ], but this severe decrease in the major component
of the surfactant phospholipids could not be
confirmed by other studies where PC levels were
found to be normal in HP as well as in sarcoidosis [22,
30, 50].

The role of macrophages

Evolution of the lymphocytic alveolitis

Little is known about the contribution of alveolar
macropbages to the alveolitis of HP. ln some cases,
antigenic and foreign body material is found in
macrophages and giant cells of granulomas in the
lung [40, 41, 51 and own unpublished observations].
HLA-DR (Class II) antigens, important for effective antigen presentation by macrophages to T cells,
are expressed on almost all alveolar macrophages in
HP, but there is no difference in normal controls or
patients with other interstitial lung diseases [17].
Transferrin (TF) receptors are expressed only during
the terminal stage of macrophage differentiation [3]
and mediate the uptake of iron which is needed e.g.
for enhanced cellular metabolism, cell growth, and
proliferation. Interestingly, the percentage of alveolar
macrophages expressing TF receptors is increased in
active sarcoidosis, but is rather decreased in HP [2,
15]. Perhaps TF receptors are down-regulated in HP
by cytotoxic lymphocytes including NK cells which
are amongst the predominant cells in the alveolitis of
this disease. Another explanation could be that TF
receptors on macrophages are decreased when phagocytosis of particulate antigen occurs, since in inorganic dust diseases the percentage of TF receptor
positive alveolar macrophages is also reduced (16].
Few studies have been related to macrophage
activation in HP. Increased phagocytic and bactericidal activity of alveolar macrophages occurs in rabbits
two and four weeks after sensitization and challenge
with M. faeni [54]. Recently, increased phospholipid
methylation in alveolar macrophage cell membrane
consistent with macrophage activation was found in
some patients with HP (37].
Further studies are needed to document the
functional status of alveolar macrophages in HP.
Unlike sarcoidosis, where many alveolar macrophage- and lung T cell-derived mediators, which
modulate macrophage/T-cell interactions, have been
extensively studied and found to be released spontaneously or in increased amounts, such data are not
available for HP at the present time.
Soluble components of BAL fluid

Consistent with the concept of locally produced
antibodies, the concentrations of IgG, IgM and lgA
are increased in BAL fluid of patients with HP (14, 38,
43] the lgA levels being higher in BAL fluid than the
serum levels [38]. In addition, precipitating antibodies
specific to the offending antigens have been found in
BAL fluid, as in serum (38, 43]. Abnormal surfactant
composition with markedly reduced or absent phos-

After removal of patients from exposure, the
increase in BAL lymphocytes may persist for years
despite clinical recovery [19, 29, 56], whereas mast
cells, neutrophils and plasma cells return to normal
[19, 29]. The decreased T4/T8 ratio is raised towards
normal values [19, 61]. The ratio may even increase to
elevated values in some cases for a certain period of
time before eventually returning to normal [19].
HLA-DR positive lung T cells normalize within six
months after avoidance of further exposure (own
unpublished observations),
Subclinical alveolitis in asymptomatic exposed individuals

A BAL lymphocytosis often occurs in asymptomatic apparently healthy farmers (12, 13] and pigeon
breeders (33, 34]. This subclinical alveolitis is more
frequent in farmers with positive serum precipitins
against offending antigens [12]. Follow-up studies for
two or three years showed that the BAL lymphocytosis persisted and that no subject developed farmer's
lung disease [I 3]. At present, therefore, a pathologic
BAL finding with increased percentages of lymphocytes in exposed but otherwise healthy persons has to
be considered as evidence of sensitization, but not of
disease, as is true for serum precipitins.
Unresolved questions
It is still not clear why sensitization occurs in some
but not all exposed persons and why only some
sensitized individuals develop disease. In this context,
a recent study looked for the aevelopment of
interstitial lung disease caused by particulate organic
antigens such as ovalbumin and bovine gamma
globulin after specific immunization in strains of mice
with different genetic backgrounds [46]. The degree of
disease as judged by a histomorphologic score was
different in some of the different strains suggesting
that a variety of immune and non-immune related
genes may contribute to individual susceptibility to
develop HP. Studies ofHLA types in human HP have
been contradictory regarding the association of
disease with a certain histocompatibility locus [9, 25,
36, 44, 45].
Finally, important questions are: what happens to
those with a subclinical alveoli tis; how many of them
with continued exposure will eventually get chronic
disease, and why? Is it solely the culmination of
exposure, a decrease in effective host immunity, or the
effect of an unrecognised adjuvant?

8

U. COSTABEL

References
1. Agostini C, Trentin L, Zambcllo R et al. - Lung T cells i.n
hypersensitivity pneumonitis: evaluation with monoclonal antibodies. lmmunol Clin Sper, 1984, 3, 283-293.
2. Agostini C, Trentin L, Zambello Ret al.- Pulmonary alveolar
macrophages in patients with sarcoidosis and hypersensitivity
pneumonitis: characterization by monoclonal antibodies. J Clin
Jmmunol, 1987, 7, 64-70.
3. Andreesen R, Osterholz J, Bodemann H, Bross KJ, Costabel
U, Lohr GW. - Expression of transferrin receptors and intracellular ferritin during terminal differentiation of human monocytes. Blut, 1984, 49, 195-202.
4. Barrios R, Fortoul Tl, Lupi-Herrera E. - Pigeon breeder's
disease: immuno-fluorescence and ultrastructural observations.
Lung, 1986, 164, 55-64.
5. Barrowcliff DF, Arblaster PG. - Farmer's lung: a study of an
early acute fatal case. Thorax, 1968, 23, 490-500.
6. Baur X, Dorsch W, BeckerT. - Levels of complement factors
in human serum during immediate and late asthmatic reactions and
during acute hypersensitivity pneumonitis. Allergy, 1980, 35, 383.
7. Bernardo J, Hunninghakc GW, Gadek JE, Ferrans VJ, Crystal
RG. - Acute hypersensitivity pneumonitis: Serial changes in lung
lymphocyte subpopulations after exposure to a.ntigen. Am Rev
Respir Dis, 1979, 120, 985-994.
8. Berrens L, Guikers CLH, van Dijk A. - The antigens in pigeon
breeder's disease and their interaction with human complement.
Ann NY Acad Sci, 1974, 221, 153-162.
9. BerriU WT, van Rood JJ. - HLA·Dw6 and avian hypersensitivity (letter). Lancet, 1977, 2, 248.
10. Burrell R, Rylander R. - A critical review of the role of
precipitins in hypersensitivity pneumonitis. Eur J Respir Dir, 1981,
62, 332-343.
11. Cordier G, Momex JF, Brune J, Reviliard JP. - Flow
cytometry assessment of local T cell activation in hypersensitivity
pneumonitis. Ann NY Acad Sci, 1986,465, 362-369.
12. Cormier Y, Belanger J, Beaudoin J, Lavoilette M, Beaudoin
R, Hebert J .- Abnormal bronchoalveolar lavage in asymptomatic
dairy farmers. Am Rev Respir Dir, 1984, !30, 1046- !049.
13. Cormier Y, Belanger J, Laviolette M. - Persistent bronchoalveolar lymphocytosis in asymptomatic farmers. Am Rev Respir
Dis, 1986, 133, 843-847.
.14. Calvanico NJ, Ambegaonkar SP, Schlueter DP, Fink JN.Immunoglobulin levels in bronchoalveolar lavage fluid from pigeon
breeders. J Lab Clin Med, 1980, 96, 129-140.
!5. Costabel U, Andrecsen R, Bross KJ, Matthys H. - Transferrin
and transferrin receptors on alveolar macrophages in interstitial lung
diseases (abstract). Am Rev Respir Dis, !985, 131 , A38.
!6. Costabel U, Baur R, Guzman J, Matthys H. - Surface
markers on BAL cells in organic and inorganic dust diseases
(abstract). Bull Eur Physiopathol Respir, 1987, 23(suppl 12), 351s.
17. Costabel U, Bross KJ, Andreescn R, Matthys H.- HLA-DR
antigens on human macrophages from bronchoalveolar lavage
fluid. Thorax, 1986, 41, 261-265.
18. Costa bel U, Bross KJ, Guzman J, Matthys H.- Plasmazellen
und Lymphozyten-subpopulationen in der bronchoalveolaren
Lavage bei exogen-allcrgischer Alveolitis. Prax Klin Pneumol, 1985,
39, 925-926.
19. Costabel U, Bross KJ, Marxen J, Matthys H. - Tlymphocytosis in bronchoalveolar lavage fluid of hypersensitivity
pneumonitis. Chest, 1984, 85, 514-518.
20. Costabel U, Bross KJ, Matthys H.- Augmentation of natural
killer cells in the bronchoalveolar lavage fluid of hypersensitivity
pneumonitis compared to pulmonary sarcoidosis (abstract). Am
Rev Respir Dis, !983, 127(suppl.), 68.
21. Costabel U, Bross KJ, RiihJe KH, Lohr GW, Matthys H. Ia-like antigens on T-cells and their subpopulations in pulmonary
sarcoidosis and in hypersensitivity pneumonitis: analaysis of
bronchoalveolar and blood lymphocytes. Am Rev Respir Dis, !985,
131, 337- 342.
22. Costabel U, Ferber E, Schmitz-Schumann M, Matthys H. Composition of surfactant phospholipids in bronchoalveolar
lavage fluid from patients with extrinsic allergic alveolitis (abstract). Respiration, 1984, 46(suppl. 1), 143.

23. Delaval PM, Genetet NM, Merdrignac G, Coetmeur D. - Tlymphocytosis in bronchoalveolar lavage fluid of hypersensitivity
pneumonitis (letter). Chest, 1985, 87, 133.
24. Fink JN. - Hypersensitivity pneumonitis. J Allergy Clill
lmmunol, 1984, 74, l- 9.
25. Flaherty DK, Jha T, Chine.lik F, Dickie H, Reed C. - HLA-8
and farmer's lung disease (letter). Lancet, 1975, 2, 507.
26. Fournier E, Tonne! AB, Gosset Ph, Wallaert B, Ameisen JC,
Voisin C. - Early neutrophil alveolitis after antigen inhalation in
hypersensitivity pneumonitis. Chest, 1985, 88, 563- 566.
27. Ghose T, Landrigan P, Killeen R, DiU J . - Immunopathological studies in patients with farmer's lung. Clin Allergy, 1974, 4,
119-129.
28. Godard P, Clot J, Jonquet 0, Bousquet J, Michel FB. Lymphocyte subpopulations in bronchoalveolar lavages of patients
with sarcoidosis and hypersensitivity pneumonitis. Chest, 1981, 80,
447- 452.
29. Haslam PL, Dewar A, Butchers P, Primett ZS, NewmanTaylor A, Turner-Warwick M.- Mast cells, atypical lymphocytes
and neutrophils in bronchoalveolar lavage in extrinsic allergic
alveolitis. Am Rev Respir Dis, 1987, 135, 35-47.
30. Hughes DA, Haslam PL. - Changes in phospholipid profiles
in bronchoalveolar lavage in sarcoidosis and extrinsic allergic
alveolitis (abstract). Thorax, 1987, 42, 224- 225.
31. Jouanel P, Motta C, Brun J, Molina C, Dastugue B. Phospholipids and microviscosity studies in bronchoalveolar
lavage fluids from control subjects and from patients with extrinsic
allergic alveolitis. Clin Chim Acta, 198!, 115, 21!- 221.
32. Kawai T, Salvaggio J, Harris 0, Arquembourg P. - Alveolar
macrophage migration inhibition in animals immunized with
thermophilic actinomycete antigen. Clin Exp Jmmunol, 1973, 15,
123-130.
33. Leatherman JW, Micheal AF, Schwartz BA, Hoidal JR. Lung T cells in hypersensitivity pneumonitis. Ann Intern Med,
1984, 100, 390-392.
34. Moore VL, Pedersen GM, Hauser WC, Fink JN. - A study of
lung lavage materials in patiens with hypersensitivity pneumonitis:
in vitro response to mitogen and antigen in pigeon breeder's disease.
J Allergy Clin lmmunol, !980, 65, 365-370.
35. Mornex JF, Cordier G, Pages J et al. - Activated lung
lymphocytes in hypersensitivity pneumonitis. J Allergy Clin
lmmunol, 1984, 74, 719-727.
36. Muers MF, Faux JA, Ting A, Morris PJ. - HLA-A,B,C and
HLA-DR antigens in extrinsic allergic alveolitis (budgerigar
fancier's lung disease). Clin Allergy, 1982, 12, 47-53.
37. Pacheco Y, Fonlupt P, Rey C, Biot N, Vergnon JM, Douss T,
Pacheco H, Perrin-Fayolle M. - Alveolar macrophage membrane
phospholipid methylation in sarcoidosis and hypersensitivity
pneumonitis. Bull Eur Physiopathol Respir, 1986, 22, 565-572.
38. Patterson R, Wang FLF, Fink JN, Calvanico JN, Roberts M.
- IgA and lgG antibody activities of serum and bronchoalveolar
fluids from symptomatic and asymptomatic pigeon breeders. Am
Rev Respir Dis, !979, 120, !!!3-1118.
39. Pepys J, Riddell RW, Citron KM, Clayton YM.- Precipitins
against extracts of hay a.nd moulds in the serum of patients with
farmer's lung, aspergillosis, asthma and sarcoidosis. Thorax, 1962,
17, 366-374.
40. Reijula K, Sutin~n S. - Detection of antigens in lung biopsies
by immunoperoxidase staining in extrinsic allergic bronchioloalveolitis (EABA). Acta Histochem, 1985, 76, 121-125.
41. Reyes CN, Wenzel FJ, Lawton BR, ·Emanuel DA. - The
pulmonary pathology of farmer's lung disease. Chest, 1982, 81,
142-146.
42. Reynolds HY.- Concepts of pathogenesis and lung reactivity
in hypersensitivity pneumonitis. Ann NY Acad Sci, 1986, 465,
287-303.
43. Reynolds HY, Fulmer JD, Kazmierowski JA, Roberts WC,
Frank MM, Crystal RG. -Analysis of cellular and protein content
of broncho-alveolar lavage fluid from patients with idiopathic
pulmonary fibrosis and ch.ronic hypersensitivity pneumonitis. J
Clin Invest, 1977, 59, 165-175.
44. Rittner C, Sennekamp J, Vogel F. - HLA-B8 in pigeon
fancier's lung (letter). Lancet, 1975, 2, 1303.
45. Rodcy CF, Fink J, Koethe S, Schlueter D, Witkowski J,

AL VEOLITIS OF HYPERSENSI TI VITY PNEUMON ITIS

Betonville P, Rimm A, Moore V. - A study of HLA-A,B,C and
DR specificities in pigeon breeder's disease. Am Rev Respir Dis,
1979, I 19, 755- 759.
46. Rossi GA, Szapiel S, Ferrans VJ, Crystal RG. - Susceptibility
to experimental interstitial lung d.isease is modified by immune and
non-immune related genes. Am Rev Respir Dis, 1987, 135,448-455.
47. Rust M, Schultze-Weminghaus G, Meier-Sydow J . Bronchoalveolar lavage as a tool to assess an inhalative provocation in extrinsic allergic alveolitis. Prax Klin Pneuma/, 1986, 40,
229- 232.
48. Salvaggio JE, Karr RM. - Hypersensitivity pneumonitis:
state of the art. Chest, 1979, 75(suppl.), 270- 274.
49. Salvaggio J, Phanuphak P, Stanford R, Bice D, Claman H. Experimental production of granulomatous pneumonitis. J Allergy
Clin /mmunol, 1975, 56, 364-380.
50. Schmitz-Schumann M, Costabel U, Ferber E, Matthys H. Composition of surfactant phospholipids in bronchoalveolar
lavage fluid from patients with extrinsic allergic alveolitis and
sarcoidosis. Prax Klin Pneuma/, 1986, 40, 216-218.
51 . Schuyler MR, Schmitt D. - Alveolar macrophage catabolism
of Micropolyspora faeni. J Allergy Clin Imrmmol, 1985, 76,
614-622.
52. Schuyler M R, Thigpen TP, Salvaggio JE. - Local pulmonary
immunity in pigeon breeder's disease - a case study. Ann Intern
Med, 1978, 88, 355-358.
53. Semenza to G, Agostini C, Zambello R et a/. - Lung T cells in
hypersensitivity pneumonitis: phenotypic and functional analyses.
J lmmunol, !986, 137, 1164- 1172.
54. Stankus RP, Cashner FM, Salvaggio JE. - Bronchopulmonary macrophage activation in the pathogenesis of hypersensitivity
pneumonitis. J Immunol, 1978, 120, 685- 688.
55. Stankus RP, Salvaggio JE. - Hypersensitivity pneumonitis.
Clin Chest Med, 1983, 4, 55- 62.
56. van den Bosch JMM, Heye C, Wagenaar SS, van Velzen-Biad
HCW. - Bronchoalveolar lavage in extrinsic allergic alveolitis.
Respiration, 1986, 49, 45- 51.
57. Vergnon JM, Wiesendanger T, Pages J, Cordier G, Momex
JF, Brune J. - Pneumopathie d'hypersensibilite aux isocyanates:
interets ct dangers du test de provocation realiste. Rev Mal Resp,
1985, 2, 83- 90.
58. Voisin C, Tonne! AB, Aerts C, Lafitte JJ, Ramon P. - Les
populations cellulaires des cspaces aericns broncho-alveolaires

9

dans Ia sarcoidose, Ies alveolites allergiques extrinsiques et les
cancers bronchiques. Nouv Press Med, 1977, 6, 2685.
59. Voisin C, Tonne! AB, Lahoute C, Robin H, Lebas J, Aerts C .
- Bird fancier's lung: studies of broncho-alveolar lavage and
correlations with inhalation provocation tests. Lung, 1981 , 159,
17- 22.
60. Wenzel FJ, Emanuel DA, Gray RL. - fmmunoftuorescent
studies in patients with farmer's lung. J Allergy Clin Jmmuno/, 1971,
48, 224-229.
61. Yoshizawa Y, Ohdama S, Tanoue M, Tanaka M, Ohtsuka M,
Uetake K, Hasegawa S. - Analysis of bronchoalveolar lavage cells
and fluids in patients with hypersensitivity pneumonitis: possible
role of chemotactic factors in the pathogenesis of disease. lnt Arch
Allergy Appllmmunol, 1986, 80, 376-382.
RESUME: Des mecanismes immunitaires sont incrimines dans Ia
pathogenic des pneumopathies d'hypersensibilite. La phase initiate,
4 a 48 heures apres !'inhalation d'antigene, semble etre liee a
!'apparition de complexes immuns et est caracterisee par une
augmentation precoce des neutrophiles dans le lavage alveolaire et
sur le plan histologique par un oedeme, une vascularite et une
infiltration neutrophilique des parois alveolaires. Douze heures a
quelques jours plus lard Ia reponse immunitaire se deplace
probablement vers 11n reponse cellulaire, et l'alveolite consiste en
cellules effectrices cystoto.xiques et suppressives qui pourraient
servir a moduler Ia production d'anticorps par les lymphocytes B et
les plasmatocytes. Ace stade dans le liquide de lavage alveolaire on
trouve des lymphocytes porteurs du phenotype OKT8, des cellules
NK (natural killer) et occasionnellement quelques plasmatocytes.
Sur le plan histologique on trouve une infiltration par des cellules
mononucleees, lymphocytes, plasmatocytes et histiocytes spumeux.
Apes quelques semaines a quelques mois une reaction de type
hypersensibilite retardee peut entrainer une Iegere predominance
des cellules porteuses du phenotype OKT4 dans Je liquide de lavage
alveolaire et La formation de granulomes. Finalement, apres des
mois ou des annees, les agressions rep(:tees de Ia paroi alveolaire
liberant des enzymes proteolytiques et des facteurs de croissance
pour les fibroblastes aboutissent a !'installation d'une fibrose
pulmonaire terminate avec une elevation concomittante des
neutrophiles dans le lavage comme dans les autres maladies
fibrosantes.

