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Abstract : Ventilatory function, cellular composition in bronchoalveolar lavage (BAL)
fluid and release of chemical mediators from leucocytes were examined in 25 older
asthmatics (mean age 66.7 years) and 25 younger asthmatics (mean age 45.1 years) in
relation to clinical asthma types. 1. Ventilatory function tests showed that the values
of ventilatory parameters such as %MMF, %Vs and %Vas were lower in older subjects
than in younger subjects, and a significant difference was found in the %Vs value
between the two age groups. Regarding clinical asthma types. the values of %MMF, %
Vsw and Vi were significantly lower in both younger and older subjects with type II.
2. In analysis of cellular composition in BAL fluid, the proportion of BAL lympho-
cytes was significantly lower in type Il oider subjects than in younger subjects with the
same type. A significantly increased proportion of BAL neutrophils was observed in
both younger and older subjects with type 1l. 3. The release of leukotriene C: (LTC,)
from leucocytes was significantly lower in type Il older subjects than in younger subjects
with the same type, and LTC. release in patients with type |l was also significantly
lower than that in those with other asthma types in both younger and older subjects.
The release of histamine and leukotriene B, (LTB.) from leucocytes was not signifi-
cantly different between the two age groups.

These results demonstrate that ventilatory function, cellular composition in BAL flu
id, and the release of chemical mediators from leucocytes are affected by aging and
clinical asthma types.
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Introduction

Bronchial hyperresponsiveness to various
stimuli 1s one of the characteristics of
asthma. The hyperresponsiveness of bronchi is
affected by the degree of IgE-mediated aller-
gic reaction, and pathophysiological changes
of airways associated with inflammatory cell
infiltration (1—3). These two factors, IgE-
mediated allergic reactions and pathophysio-
logical changes of airways, play major roles
in characterizing asthma attacks of each
subjects. Furthermore, these two factors seem
to change quautitatively and qualitatively
with aging (4—6).

Recently, the pathophysiological changes of
the airways of asthmatics have been exten-
sively studied by analyzing humoral and
cellular composition in  bronchoalveolar
lavage (BAL) fluid (7—11). It has been
demonstrated that concentrations of chemical
mediators such as histamine, LLCT., and LT
B, are increased in BAL fluid of asthmatics
(12,13). Our previous studies have shown
that cellular compositioin in BAL fluid of
asthmatics changes with aging (14, 15).

Ventilatory function is speculated to be
affected by healthy

ventilatory dysfunction in the small airways

aging. In subjects,
1s often observed in elderly. There are few
reports on changes of ventilatory function in
asthmatics with aging.

In the present study, clinical features by
elderly patients with bronchial asthma were
studied by observing ventilatory function,
cellular composition in BAL fluid, and re-
lease of chemical mediators from leucocytes,
and the results were compared with those im
younger asthmatics.

Subjects and Methods

The subjects were 256 asthmatics over the
age of 60 (older patients). Of these, 15 were
females and 10 were males. The mean age
was 66.7 years with a range of 61 to T4
years. The mean value of serum IgE was 316
+476 10/ ml (£SD). Twenty five patients
with asthma under the age of 59 (15 females
and 10 males) were selected as control sub-
jects. Their mean age was 45.1 yeas (range
24 to 58 years) (younger patients). The
mean value of serum IgE was 426+599 U/
ml.

The subjects were classified into three
asthma types according to clinical symptoms,
as previously decribed (16 —20). The criteria
were -

Type la. Simple bronchoconstriction type :
Patients with symptoms such as wheezing
and dyspnea which are mainly elicited by
bronchoconstriction.

Type Ib. Bronchoconstriction + hypersecre-
tion type : Patients with symptoms due to
hypersecretion (more than 100mf “day of

expectoration), in addition to broncho-
constriction. ,
Type II. Bronchiolar obstruction type :

Patients with symptoms mainly elicited by
bronchiolar obstruction.

Bronchoalveolar lavage (BAL) was per-
formed by a previously reported method (16—
20). The BAL examination was carried out
when the patients were free of attack after
informd consent was obtained from all study
subjects. The

bronchofiberscope were filtered through a

aspirates obtained by a
sterile steel mesh and centrifuged at 1200
rpm for 10 min at 4°C. Smear preparations
made from the cell suspension were stained
with May Giemsa. Cell differentiation was
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performed by observing 500 cells, excluding
epithelial cells. In this study, the mean recov-
ery rate at BAL was 26.4 * 8.29% (*SD).
The total cell number aspirated into BAL
fluid was 7.84 £ 9.6 X 10%, The results were
expressed as a percentage of the total cells.
For the experiments on chemical mediator
release from leucocytes, the number of cells
was adjusted to 5 X 10°/m¢ in Tris ACM
after leucocytes were separated by a
counterflow centrifugation elutriation (21).
Ca ionophore A23187 (1 ug) was added to the
cell suspension, the suspension was incubated
for 15 min, and the concentration of hista-
mine (in the supernatant and cells) and
leukotrienes C, and By (in the supernatant
only) were measured. The histamine concen-
automated
system (22)
after perchloric acid precipitation, as previ-

tration was assayed by an

spectrofluorometric  analysis
ously reported (23, 24). The results were
expressed as a percentage of total histamine
release. For measurement of LTs Cs and B
the cell suspension was incubated with Ca
ionophore A23187, and then 4mf of 100%
ethanol was added. After the suspension was
centrifuged, the supernatant was vacuum
dried and resuspended in 250 pg of high per-
liquid chromatography (HPLC)
(CHs CN/H. O=1 : 1). The

resuspended solution was subjected to HPLC

formance

solvent

(c-18 reversed-phase column, with detection
at 280 nm) and the results were expressed as
ng./5 X 10° cells.

Ventilatory function using a Box Spiror
81-S (Chest CO.)was measured in all subjects
they were free of attack. Six
ventilatory parameters, %FVC, FEV1.0%,
%PEFR, %MMF, %Vs, and %V, were com-
pared between younger and older subjects.

when

Results

1. Ventilatory function

The values of six ventilatory parameters
were generally lower in older patients than in
The difference

parameters except %Vs was, however, not

younger patients. in these
significant between the two age groups. The
% Vs value was significantly lower in older
patiens than in younger patients (P<{0.05)
(Fig. 1). Regarding clinical asthma types,
there was no significant difference in the
values of ventilatory parameters between
older and younger patients. In older subjects,
the values of %¥MMF, %Vs and %V were
significantly lower in subjects with type II
than in those with types la and Ib. In con-
trast, in younger subjects, the values of
FEV1.0%, %MMF, %Vs and %V were
significantly lower in patients with type II
than in those with types la and Ib. These
results suggest that ventilatory parameters,
particularly %¥MMF, %Vs and %V were
low in both younger and older patients with
type 1l asthma (Table 1).

(%)

189

%FVC FEVI.0% %PEFR %MMF %V %V

Ventilatory parametess
Fig. 1. Comparison of ventilatory function
between younger ([ ]) and older
asthmatics (). * p<<0.02.
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Table 1. Ventilatory function in younger and

older asthmatics in relation to clinical
asthma types
Asthma Age No of Vantilatory parameters .
type (yr) patients SFVC FEV1.0% SPEFR SMMF ‘v50 “'25
1
0-59 10 91.8" 76.5° 96.3° s58.2° s51.9% 36.8'
Ia 218.9 210.9 225.5 227.5 £23.8 x19.9
604 9 101.1 70.4 76,9 37.9% 33.3° 24.0F
$163 21006 £23.0 #1301 £13.9 11.1
0-59 10 104.0  74.5% 9319 s0.9f 446" 30.57
™ £15.2 2 7.5 124.0 $18.9 $16.7 112.9
60+ 9 78.8  71.3% 741 39.6C 34.4% 23.7°

1$29.5 2 7.9 £29.7 £19.3 118.7 213.5

0-59 5 83.6  51.1%0 55,999 17.3°f 43,990 4 o1}
b8 £23.0 £102 $16.2 2 8.1 s 6.8 5.4

60+ 7 77.9  56.9" s5s.6 17.5°C 13.0"% a.6"C
229.1° 213.5 £24.8 + 5.2 2 6.9 3.5

Ia: simple bronchoconstriction type; Ib: bronchoconstriction +
byparsecretion type; II: bronchiolar obstruction type. *MeansSD.
a, d: p¢0.02; b, @, £, g, h, 1, 3: p C0.01: ct p (0.05; A, C,
B, G: p<0.02; B, D, Ft p 0.01. .

The mean value of each ventilatory pa-
rameter was compared between younger and
older patients. The ratic of the mean value in
older patients to the mean value in younger
patients (Y 7O ratio) was from 0.9 to 1.0 in
all ventilatory parameters of type II asthma
Y0

parameters was higher than 1.2

patients. The ratio of ventilatory
in older
patients with types Ia and Ib, suggesting that
the values of %MMF, %V and %V are
more decreased in older patients with types

Ia and Ib than in those with type II (Fig. 2).

2. Cellular composition in BAL fluid
Cellular composition in BAL fluid of older
patients was similar to that of younger
patients, and the proportion of macrophages,
lymphocytes, neutrophils and eosinophils in
BAL fluid was not significantly different
between the two age groups (Fig. 3). In
patients classified by clinical symptoms, the
proportion of lymphocytes in BAL fluid of
type II asthma was significantly lower in
than
(p<C0.05). There was no significant difference

older patients in younger patients
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Ventilatory parameters
Fig. 2. Ratio of mean value of each

ventilatory parameter in older sub-
jects to mean value in younger sub-
(YO ratio) in Ia. Simple
bronchoconstriction type ( ®—e), Ib.
bronchoconstriction + hypersecretion
type ( ®-—-® ), and II. bronchiolar
obstruction type (0—0).

jects
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Fig. 3. Cellular composition in BAL fluid of
younger ([ 1) and older asthmatics
(MM ). Mac, macrophages ; Lym,
lymphocytes, Neut, neutrophils ; Eos,
eosinophils.
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in the proportion of BAL cells in types la
and Ib between the two age groups. The
proportion of macrophages and lymphocytes
in type II older patients was significantly
lower than those in types Ia and Ib older
patients. In contrast, a significantly increased
proportion of neutrophils in BAL fluid was
observed in older patients with type II than
in those with types Ia and Ib. In younger
patients, the proportion of neutrophils in
BAL fluid was also significantly higher in
type Il asthma patients than in those with
type la (p<{0.05). There was no significant
difference in the proportion of eosinophils
between the two age groups and among the
three clinical asthma types (Table 2).

Table 2. Cellular composition in BAL fluid of
younger and older asthmatics in

relation to clinical asthma types

Asthma  Age BAL cells (%)
Lym

type {yr) Mac Neut Eos

Ia 0-59 79-21'5.'; 13.9212.9 l-7t2.2§ 5.1210.9
60+ 83.9: 8.4 12.8¢ 8.5 1.4281.0 1.8: 3.2

bt 0-59 77.6413.0  12.9412.2,  5.6:5.5,  3.9¢ 4.4
60+ 59.7217.6 20.2412.9 5.5¢5.8 13.9215.7

Ix 0-59 7l).42|2.|a 19.2:'2.0:,3 !0;0“1.1:! 0.5¢ 0.4
60+ 47.7225.4 6.8+ 4.4 38.3228.1 7.12 4.5

Ia: siwple bronchoconstriction type; Ib: bronchoconstciction +
hypersecretion type; 11: bronchiolar obstruction type. *MeaniSD.
Mac, macrophagee; Lyw, lywphocytes; Neut, neutrophils; Eos,

eosinophila. A: p{0.05; a, d: p<0.001; b, c: p<0.05; e: p<0.0t.

3. Release of chemical mediators

Release of histamine, leukotrienes C, and
Bs (LTC. and LTBs) from
leucocytes stimulated with Ca ionophore A

peripheral

23187 was compared between younger and
older patients. The release of histamine and
LTB. was higher in younger patients than in
older patients. There was, however, no sig-
nificant difference in the release of hista-
mine, LTB,. and LTCs between the two age
groups. Regarding clinical asthma types, the
release of histamine was high in younger
patients compared to older patients in all

clinical asthma types, although there was no
significant difference between the two age
rgoups. The release of LTB+« was high in
younger patients with types Ib and II, but the
release was not significantly different from
The release of LTCs was

significantly lower in older patients than in

older patients.

younger patients in type II asthma (p<{0.05).
The LTC, release in type II older patients
was significantly lower than in older patients
with type Ia (p<<0.05) and type Ib (p<<0.05).
There was no significant difference in the
release of LTC.: of younger patients among
the three clinical asthma types (Table 3).

Table 3. Release of chemical mediators from
leucocytes stimulated by Ca iono-
phore A23187

Asthma Age ¥No of tHistamine LTB4 6 LTC4

type (yr) patients release (ng/5x10° cells)

1a 0-59 ) 19.9¢17.5"  44.2029.5  16.2¢23.7
60+ 9 16.6218.9 48.2+27.1 10.72 8.1

Ib 0-59 7 20.9211.9 44.1234.7 4.92 7.6b
60+ 7 14.7213.4 38.2+14.1 14.4210.8

11 0-59 5 9.9: 8.6 52.6:11.8  7.34 4.2
60+ s 16.8+14.3 30.1217.4 2.04 1.5%°C

Ia: simple bronchoconstriction type; Ib: broanchoconstriction +
hypersecretion type: II: hronchiolar obstruction type.
+ MeansSD. a, b, c: p{0.05.

Discussion

The mechanism of onset of asthma and the
pathophysiological changes of airways are
closely related to clinical featurres of pa-
tients with bronchial asthma. These two
factors participating in clinical symptoms
have been speculated to be affected by aging
(4—6). In the present study, factors showing
the clinical characteristics of asthma,
ventilatory function, cellular composition in
BAL fluid,

were examined in relation to clinical asthma

release of chemical mediators,

types associated with the pathophysiological
changes of airways and to aging.
It has been demonstrated that ventilatory
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function in small airways is decreased as the
age is higher in healthy subjects. In this
study, the values of %¥MMF, %Vse and %V
» which may represent ventilatory dysfunc-
tion in small airways, showed a tendency to
be lower in older patients than in younger
patients, and a significant difference was
found in the value of %Vs between younger
and older patients. Regarding clinical asthma
types, the Y,”O ratio of ventilatory parame-
ters was high in types Ia and Ib asthma
patients, suggesting that ventilatory function
in types lIa and Ib older asthma patients may
be more decreased rather than those with
type II. In type @I asthmatics, ventilatory
remarkably decreased in both
In fact, the
values of venti-latory parameters such as
9%MMF, %Vs and %V were significantly
lower in type Il patients than in those with

function 1is

younger and older patients.

other clinical asthma types in both younger
and older subjects. The results show that
aging and the pathophysiological changes of
airways related to clinical asthma types may
influence ventilatory function in asthmatics.

Cellular composition in BAL fluid has been
extensively studied in relation to airway
inflammation in asthmatics (1 —3). Blood
cells, lymphocytees, neutrophils, eosinophils
and basophils which migrate from the blood-
stream into local allergic sites, are considered
to play a major role in the inflammatory
precess (7 —13). There are little data on
cellular composition of BAL fluid in elderly
asthmatics. Our results from this study
reveal that there is no significant difference
in the proportion of these blood cells in BAL
fluid between younger and older subjects. In
the subjects classified by clinical symptoms,
the proportion of lymphocytes in BAL fluid
was significantly lower in older subjects with

type II than in younger subjects with same
type. There was no significant difference in
the proportions of other blood cells in BAL
fluid between the two age groups. While a
significantly higher proportion of neutrophils
was found in both younger and older subjects
with type II. The results show that cellular
composition in BAL fluid is affeced by aging
and clinical asthma types.

It has been reported that chemical media-
tors in BAL fluid are increased in asthmatics
(23), and the release in chemical mediators
from leucocytes are also increased in some
asthmatics (12, 13). Our data from this
study reveal that there is no significant
deifference in the release of histamine and LT
B. between younger and older subjects. In the
release of LTC.. the release was significantly
lower in type II older subjects than in
younger subjects with the same type, and this
LTC. release in type II asthma was also
significantly lower than in types Ia and Ib in
older subjects. The results demonstrate that
the release of chemical mediators are differ-
ent between the two age groups and among
three clinical asthma types.
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