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Bronchoalveolar lavage in allergic asthma 

G.A. Rossi, E. Crimi, S. Lantero, P. Gianiorio, V. Brusasco 

Bronchoalveolar lavage (BAL) has improved 
knowledge of the defence mechanisms of the human lung 
and the inflammatory and immune mcdiared changes 
involved in the pathogenesis of diseases of the pulmo
nary parenchyma (1]. In addition, it has been used in 
disorders of the airways such as allergic occupational 
and intrinsic asthma and chronic bronchitis, in which the 
bronchial components of lavage may produce more useful 
information than the alveolar components. Fluid 
containing mainly components from the airways 
compartment can be obtained by bronchial lavage (BL). 

In bronchial asthma, inflammation is thought to play 
a major role in perpetuating bronchial hyperreactivity 
and obstruction. Clinical and morphological observatjons 
on biopsy or autopsy specimens suppon. this hypothesis 
but the relative importance of the various innammatory 
cells and the mediators released by them is not estab
lished. 

In patients with allergic asthma, BL and BAL have 
made it possible to study: 1) the cell populations, 
antibodies and mediators present in the bronchial tree 
which may contribute to airway hyperreactivity and 
inflammation; 2) the mechanisms of allergic asthmatic 
response after bronchial exposure to the sensitizing 
allergen; 3) the action and efficacy of drugs. 

Inflammatory cells present in the asthmatic lung vary 
with stage, severity and type of disease. In mild asth
matics studied during disease quiescence BAL showed a 
mild increase in % eosinophils and neutrophils [2, 3] . In 
BL from asymptomatic patients, CRIMI et al. [4) found 
increased albumin and specific IgE's, correlating well 
with the results of bronchial challenge. These data sug-
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gest that airways inOammation with increased 
capillary permeability is present in asthmatics 
time of quiescence, Mast cells, which are 
play a major role in response to allergen, 
BAL of mild asthmatics during clinically 
periods [5-8) . Also, the level of histamine 
asthmatics was higher than in BAL of controls 
correlated with bronchial hyperrcsponsi 
However, RAN!crN et al. [9] found that levels of 
in BAL of asthmatics did not differ from 
correlate with mast cell or basophil count. 
[10) showed that pulmonary activation of 
occurs after allergen challenge in subjects 
and asthma and, to a lesser degree, in those 
alone. 

Mast cells do not, therefore, seem to be 
involved in patients with day-to-day asth 
probably recruited in response to allergen 
other stimuli. Conflicting results may depend on 
and severity of disease. When bronchial 
siveness was systematically determined a 
negative correlation was found between mP.t'hllCI'X 

PC10 and % mast cells, eosinophils and epil.helial 
recovered from BAL. 

The combination of bronchial provocation teSt 
with BL and/or BAL provides new insights Into 
following allergen inhalation. Exposure to 
antigen causes increased penneabiliLy of bronchial 
resulting in visual evidence of oedema and m 
more proteins into the bronchial lumen [1 1]. 
al. [12] showed an increased % neulrophils nnd. 
phils in BAL within 4 h of BPT, whilst eosinophll5 

were still increased 24 h later; all but one 
developed a dual response to bronchial 
MoNcHY et al. [13) showed an increased % 
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of BPT only in patients who developed a 
... ., .. ='""'"~-· whilst no differences were found 

with isolated early asthmatic reaction 

hjghcr levels of specific IgE's 72 h after 
... _.,,,., ..... in BL of patents who developed a 

than in BL of patients with an isolated 
However, the % neutrophils and 

these two groups was no different and 
11-··eoJtnc:uru cells were similarly elevated in 

indicate that airway inflammation occurs 
tal allergen exposure, resulting in 
both in patients with dual reaction and 

l •lliU'"·'"" early reaction. A more pronounced, 
influx into the lung is probably respon

developmcnt ·of the late asthmatic ~ction. 
that epithelial cells are a target of the 

reaction which follows allergen inhalation. 
appeared suddenly after local bronchial 

a run her increase 48 h later [ 14]. Electron 
highly activated cells, evidenced by 

oum~nn"11 CS, VCSicleS, Cytoplasmic projeCtiOnS 
DcYtOSj~ mast cell gnmules ( 14 ). After specific 

tlbody complex s timulation alveolar 
from asthmatics release PAF-accthcr, which 
been proposed a" an important mediator of 
and bronchoconstriction fl5]. Involvement 

in the response to local bronchial 
was observed by ToNNID. et al. [1 61 who 

Increased level or ~-glucuronidase after 

ular mechanism make a patient more likely 
a late asthmatic reaction to allergen 

ng BAL in patients with previously 
dual asthmatic response METZGER et al. [14) 
h after the immediate response, not only an 

.... ,,u""""' of neutrophils and eosinophils but also 
DDniOC\' IC.<;. T-cells were still elevated 48 h later, 

proportion of helper T-cclls. Conversely, 
with an isolated early asthmatic reaction 

tl al. [ 17] found an increased proportion of 
:r-cells. These findings suggest that T-lym-

play a key role in development of the late 
reaction, possibly by modulating B-lympho

l liii..IUUI:c and release antigen specific IgE's. 
ues may provide information on the 

ps between cells and mediator release by 
quamitation of soluble components secreted by 

cells in the bronchial lumen. The presence 
in BAL or BL is not necessarily correlated 

,.., ... ...,~:n(:c of the cells which produce it, because 
log between cell influx and mediator release 

of inflammation. MURRAY et al. [18] recorded 
of a major mast cell mediator into BAL fluid 

allergen challenge. Nine minutes after 
a 150 fold mean rise in PGD and an in-

• 2 
trat•on of 15-HETE and ~-glucuronidase 

ii.UDJ1A r •u"'
1

• Changes between control and post
levels of 5-HETE, LTB

4
, LTC

4
, LTD

4 
and 

not detected. Leukotrienes 8
4

, D
4 

and E
4 

were 

observed by CUAN-YEUNO et al. [19] in BAL (Tom 
patients with red cedar asthma 2 h after bronchial 
challenge. An increased concentr.Hion or eosinophil 
cationic protein to albumin ratio in BAL from patients 
who underwent bronchial challenge has also been re
ported [12]; again the highest concentrations of this 
protein were observed for patients with a dual response. 
GRAVELYN et al. [20) studied the release of mediators 
after local exposure to hypcrosmolar slimulus and ob
served a significant increase \n the lavage concentration 
of histamine, PGD, and PQF1 alpha. 

Possible repetitive evaluation of inflammatory cells and 
their products in the lungs mai:es the BAL tcchnitjue 
useful in understanding the action of anti-asthmatie .drugs. 
DlAZ et al. [21] showed that sodium cro.moglycate 
supprc~ local ·accumulation of eosinophils and reduced 
levels of specific IgE antibodies in allergic asthmatics 
treated for 28 days. Bosc~nm·o et al. [221 showed U1e 
elticacy of prednisone in p_reventing the late asthmatic 
reaction and airway inflammation induced by toluene 
diisocyanate. 

Few studies have evaluated the complications of BL 
and BAL techniques. Some have reported BAL-induced 
bronchospasm [23, 24] whilst others observed no 
significan t deterioration of pulmonary function even when 
BAL was pccfonned after local allergen provocation [ l4, 
25]. We found no significant changes of sensitivity to 
methacholine in patients with isolated early response or 
dual response who underwent BL and BAL 72 h after 
bronchial challenge. 

Studies using a combination of BPT and BAL may 
provide useful information on the pathophysiology of 
allergic asthma. They should be designed to clarify the 
complex relationships between the inflammatory cells and 
their mediators and between these mediators, tissue 
damage and bronchiaJ constriction. The role of 
non-specific stimuli and ot specific and non-specific 
pharmacologic antagonfsts should also be evaluated. 
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Role of bronchoalveolar lavage in the investigation of 
cell-mediated defence mechanisms against lung cancer 

M. Spatafora, A.M. Merendino. G. Chiappara. M. Melis, D. Volpes, V. Bellia, G. Bo 

Little infonnation is available on the applicability and 
reliabmty of bronchoalveolar lavage (BAL) in the evalu
ation of local cellular defence mechanisms against lung 
cancer (LC). LC is frequently located in the large 
airways, whilst BAL allow8 recovery of cells from the 
alveolar spaces. Important functional differences may 
exist between cells obtained by BAL and immunologi
cally competent cells isolated after disaggregation of 
whole lung tissue specimens, thus BAL does not always 
sample the pulmonary cell population correctly. 

Alveolar macrophages (AM) are thought to play an 
important role in the host defence mechanism against LC 
by releasing a variety of cytotoxic and cytostatic 
substances and by functioning as accessory cells for 
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lymphocytes (L Y). The importance of AM is 
strated by Lhe fact that over 90% of cells rccj:>VCII"CCI 
the alveoli by BAL and over one third of eel 
after disaggregation of LC surgical specimens 
the monocyte macrophage lineage [1]. These 
shown to exert specific cytotoxic activity agai 
gous LC cells but not against non-malignant 
targets, hence their toxicity could be related to 
antigen driven specific responses [2) . 

Investigations into the differentiation of 
monocytes into AM and association to modiri 
tumour killing properties have led to conOicting 
AM from smoking and nonsmoking normals 
patients with LC were sho·wn to be more ~vtoLu'"'~ 
autologous blood monocytes for various tumour 
(including squamous LC) with no differences 
study groups [1). In contrast. Bordignon el at. 


