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Abstract : Ventilatory function and inflammatory cells in airways were compared
between patients with type H (bronchiolar obstruction) asthma and those with
obstructive bronchiolitis. 1, Age and age at onset were higher in patients with type
II asthma than in those with obstructive bronchiolitis. IgE-mediated allergic reaction
was observed in patients with type II asthma, but not in those with obstructive
bronchiolitis. 2. In ventilatory function tests, all ventilatory parameters examined
were lower in patients with type I asthma compared to those with obstructive
bronchiolitis, and the differences were significant in FEV1.0% (p<0.001), %MMF
(p<0.02), and V50 (p<0.01). 3. The proportion of BAL neutrophils was very high in
type II asthma (55.7%) and obstructive bronchiolitis (74.4%), however, this was not
significant. 4. Absolute numbers/BAL fluid of total cells, BAL macrophages and
BAL neutrophils were significantly higher in patients with obstructive bronchiolitis
than in those with type II asthma. 5. The results on absolute number,/m¢ of BAL
cefls demonstrated that number of BAL neutrophils markedly farger in patients with
obstructive bronchiolitis compared to those with type II asthma.

These results show that high proportion of BAL neutrophils was observed in the two
respiratory diseases, however, the degree of inflammation in airways was markedly
greater in obstructive bronchiolitis.

Key words : Type I asthma, Obstructive bronchiolitis, Ventilatory function, BAL
neutrophils, IgE-mediated allergy

Introduction asthmatic reaction' ®’, and then airway

4,5)

Inhalation of a relevant allergen induces hyperresponsiveness* *>, Allergen-induced air-

immediate bronchoconstriction, and late way hyperresponsiveness 1s associated with
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migration of inflammatory cells, lymphocy-

6—8)

and

9, 10,
tes ”,

, neutrophils -

eosinophils
basophils*’. Thus, airway inflammation is a
common feature of bronchial asthma'.
Among three clinical types of asthma (type
la. simple bronchoconstriction, type Ib.
Bronchoconstriction+hypersecretion, and type
1. bronchiolar obstruction), type I asthma
is characterized by increased number of
neutrophils in bronchoalveolar lavage (BAL)
fluid and marked decrease in values of
FEV1.0 and V25, In contrast, obstructive
bronchiolitis, which is increasing 1n recent
years as the number of aged-patients in-
characterized by BAL

neutrophilia and obstructive ventilatory dys-

creases, 1s also

function in small airways.

In the present study, difference in inflam-
mation of small airways between type II
asthma and obstructive bronchiolitis was
examined by analyzing ventilatory function,
and the proportion and number of BAL cells.

Subjects and Methods

The subjects of this study were 7 patients
(1 female and 6 males) with type IO (bron-
chiolar obstruction) asthma, and 9 patients
(4 females and 5 males) with obstructive
bronchiolitis. Type I asthma was assessed
according to a asthma classification method
by clinical symptoms (clinical diagnosis)®™®.
The subjects were reevaluated by a score
calculated from clinical findings and exami-
nations (score diagnosis)™. Obstructive bron-
chiolitis was diagnosed by chest X ray find-
ing, clinical findings and examinations.

BAL was performed according to a previ-
ously described method®™ when the subjects
were attack-free. Informed consent for this
BAL procedure was obtained from all study
subjects. The cell

pellet obtained by

centrifugation of BAL fluid was resuspended
in Tris ACM. BAL cytology was performed
by observing 500 cells, excluding epithelial
cells, on smear preparations which were made
from BAL cell suspensions and stained with
May-Giemsa. The results were expressed as
percentages of the total cells, and absolute
number (X10¢,/BAL fluid and X10*,/m¢).

Ventilatory function tests, using a Box
Spiror 81S (Chest Co), were performed in all
subjects when they were free of attack.

The level of serum IgE was measured by
the radioimmunosorbent test (RIST) and IgE
antibodies to inhalant allergens were evalu-
ated by the redioallergosorbent test (RAST).

Statistically significant differences of the
mean were estimated using the unpaired
Student” t test. A p value of<<0.05 was

regarded as significant.
Results

Table 1 shows characteristics of patients
with type I asthma and those with obstruc-
tive bronchiolitis. Age and age at onset of
the disease were higher in patients with type

I asthma than in those with obstructive
bronchiolitis. The mean level of serum IgE
was higher in type II asthma patients com-
pared to those with obstructive bronchiolitis.

Table 1. Cgaracteristics of patients with
type II asthma and those with

obstructive bronchiolitis

No of Age Age at onset  Serum IgE RAST to
Disease patients  (years) ?years) (1u/mi) HDm
Type Ul 7 58.9 45.1 389 277
asthma (105-1820)
Obstructive
ctive 9 48.8 41.7 115 0/9
bronchiolitis (45-309)

HDm, house dust mite
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RAST to house dust mite (HDm) was posi-
tive in 2 of 7 patients with type 1I
asthma, however, no patients with obstruc-
tive bronchiolitis showed a positive RAST to
HDm and other inhalant allergens.

In ventilatory function tests, 6 ventilatory
parameters were applied to evaluate differ-
ence between the two respiratory diseases.
The values of all ventilatory parameters were
lower in patients with type II asthma than
in those with obstructive bronchiolitis. The
differences were significant in FEV1.0%
(p<0.001), %MMF (p<0.02) and %V50
(p<<0.01), as shown in Fig. 1.

Percent

e

%FVC FEV1.0 %PEFR  9%MMF  %V50 %V25
Ventilatory parameters

Fig. 1. Difference in ventilatory function
between patients with type I asthm-
a () and those with obstructive
bronchiolitis ( ). a,p<0.001, b,
p<<0.02, ¢,p<<0.01.

The proportion of BAL cells was compared
in the two diseases. The proportion of BAL
macrophages (Mac) was higher in patients
with type II asthma, however, this was not
BAL
neutrophils (Neut) was very high in both

significant.  The  proportion  of
respiratory diseases, and the proportion was
patients with
bronchiolitis (74.4%) compared to those with
type II asthma (55.7%). However, this was

higher in obstructive
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Fig. 2. Difference in BAL cells between
patients with type II asthma( -)
and those with obstructive bron-
chiolitis ( ).

%BAL cells

The proportions of BAL
lymphocytes (Lymph) and eosinophils (Eos)

not significant.

were not different between the two diseases
(Fig. 2).

Comparison of absolute number,”BAL fluid
obtained of BAL cells is demonstrated in
Table 2. The recovery rate of BAL fluid was
significantly larger in patients with obstruc-
tive bronchiolitis than in those with type II
asthma. The absolute numbers, BAL fluid of
total cells (p<{0.01), BAL macrophages
(p<€0.02), and BAL neutrophils (p<{0.05)
were significantly higher in patients with
obstructive bronchiolitis than in those with
type I asthma. Figure 3 reveals absolute
numbers,”mf of BAL cells. The number of
BAL neutrophils was markedly larger (88.3
X 10* /' mf)
bronchiolitis compared to the number (10.8
x10*/mf) in those with type I asthma.

in patients with obstructive

Discussion

Clinical symptoms of patients with type

I (bronchiolar obstruction) asthma are
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Table 2. Absoclute number of BAL cells in
patients with type O asthma and

obstructive bronchiolitis

BAL cells (x108)

Recovery No of gells

Disease rate (%)  (x106) Mac Lymph  Neut  Eos
Type Il 18.6° 4.8 q77¢ 29 2489 20
asthma +8.9 +3.1 +105 +35 218 +26
Obstructive 39,22 50.2b 775C 420 3787d 26
bronchiolitis +18.3 +40.1  £537 +630 +£3123 40

a,p<0.05, b,p<0.01, ¢,p<0.02, d.p<0.05.
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Fig. 3. Absolute number (X10¢,/mé) of BAL
cells in patients with type I asthma
() and obstructive bronchiolitis
( ). a,p<<0.02.

resemble to that of those with obstructive
bronchiolitis. The pathophysiological changes
in airways in the two kinds of respiratory
diseases are inflammation in small airways,
resulting in ventilatory dysfunction in these
airways. It is well known that airway in-
flammation is a major pathogenesis of bron-
chial asthma®. Among inflammatory cells,
activated T lymphocytes and eosinophils play
an important role in triggering events of

7.2

asthma attacks However, a role of

neutrophils in onset mechanisms of asthma

attacks has recent

2, 2)

been also noted in
years

Our previous studies have shown that type
Il , bronchiolar obstruction, asthma is
charcterized by an increase in number of BAL
neutrophils and marked decrease in the value
of ventilatory parameters such as FEV1.0
and %\./'25“*"“‘). BAL neutrophilia in type I
asthma might be associated with suppressed
humoral and cellular immunity*®, which is
mainly caused by long-term glucocorticoid
therapy. v

In this study, the two respiratory diseases,
which

changes in airways were compared in relation

have resemble pathophysiological
to ventilatory function and proportions and
numbers of BAL cells. In ventilatory function
tests, the values of all parameters measured
were lower in patients with type II asthma
than in those with obstructive bronchiolitis,
and the differences were significant in
9%FEV1.0, %MMF, and %V50, which repre-
sent airway narrowing. The results suggest
that airway narrowing is stronger in patients
with type II asthma compared to those with
obstructive bronchiolitis.

a high

Regarding airway inflammation,

proportion of BAL neutrophils was observed

in both respiratory diseases, however, the

difference between the two diseases was not
significant. Absolute numbers per BAL fluid
and per mf of BAL neutrophils were markedly
with

obstructive bronchiolitis than in those with

and significantly larger in patients
type I asthma. Furthermore, the
bers, BAL fluid of total cells and macro-
phages were also significantly higher in pa-
These

results demonstrate that airway inflamma-

num-

tients with obstructive bronchiolitis.

tion is markedly stronger in patients with

obstructive bronchiolitis compared to that in
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those with type II asthma.
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