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Abstract: The aim of this study was to assess the relationship between exercise bronchial lability and the
changes in pulmonary function over a one year period in allergic rhinitis. Eighty four nonsmoking male
medical students of whom twenty two were allergic rilinitics were studied. Pulmonary function status was
significantly lower and exercise bronchial lability significantly higher in the allergies. Over a one year period
the mean decline in the forced expiratory volume in one second (FEY.) was three times greater and in the
forced expiratory flow rate in the middle half of the vital capacity (FEF 25-75%) 50% greater among the
allergies. The change in FEY, was positively related to the bronchial lability. indicating that greater bron
chial lability was associated with less decline in pulmonary function in these subjects.

Key words: allergic rhinitis
exercise lability index

INlRODUCTION

Bronchial hyper-reactivity is a well recognized
characteristic of asthma (I). It is also said to be pres
ent in some patients with allergic rhinitis (2). Hyper
reactivity is often assessed as the mrway response to
a standard stimulus; usually exercise or an inhalation
challenge (3). Exercise bronchial lability studies done
on young smokers in our laboratory indicate that
greater bronchial lability is associated with less decline
in pulmonary function (4). Studies reported on the
natural history of allergic rhinitis indicate that a large
proportion tend to develop bronchial asthma later in
life" (5). If bronchial lability testing could indentify
those allergics who are prone to develop asthma later,
it could be of prognostic value (6). The aim of this
study therefore was (i) to assess exercise "bronchial
lability in allergic rhinitics and (ii) to detect the rela
tionship between bronchial lability and pulmonary
fuction decline during a one year period in these sub
jects.

METHODS

A cohort of 84 nonsmoking male medical stu
dents participated in this study. Subjects with bronchial
asthma were not included. Allergic rhinitis was iden
tified using the criteria of Broder et al (7). Twenty two
subjects had allergic rhinitis. Their age, height and

bronchial lability
pulmonary function

weight are given in Table I. There was no significant
difference in mese parameters between the two groups.

TABLE I : Physical characteristics of the subjects.

Normal Allergic rhinitis
n = 62 n = 22

Mean SD Mean SD P

Age, yrs 20.3 2.30 19.70 0.96 n.s

Height, cms 171.2 5.98 170.8 4.59 n.s

Weight, kgs 57.4 7.01 57.7 7.98 n.s

The tests on all the subjects, were performed at
the same time of the day to avoid possible diurnal
variations. Forced expiratory spirograms (FES) were
"obtained using a Collins respirometer and peak .expi
ratory flows (PEF) using a Wright peak flow meter.
Forced vital capacity (pVC), forced expiratory volume
in one second (FEV), FEV

l
expressed as a

percentage of FVC (FEV,) and forced expiratory flow
in the middle half of the FVC (FEE 25-75%) were
obtained from the FES. All flows and volumes were
expressed at BTPS.

Exercise bronchial lability was determined using
the exercise lability index (ELl) (8). The test exercise
used has been described earlier (4). ELI was
calcualted as the difference between the highest and
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the lowest values of the pulmonary function parame
ter expressed as a percent of its initial value before
the test exercise. The dilator and constrictor compo
nents of the ELI were also calculated. These were ex
presed as ELl-% rise and ELl-% fall, caiculated us
ing the difference between the highest and the initial,
and the lowest and the initial values respectively.

The FES and PEF on these subjects were re
peated one year later. Statistical measures used (9)
were (i) the students t test for comparison of the ini
tial values of the normal and allergic subjects, (ii) the
paired t test for analysing the one year changes in
pulmonary function and (iii) the correlation coefficient
for assessing the relationship between bronchial
lability and change in pulmonary function.

RESULTS
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Fig. 2: Dec:IiJ!e in FEV\ and in flow rates during one year in
the normal and allergic subjects. The zero line indicates
values at the start of the study, and the ordinate, the
percent change in values.

Table III shows the relationship between the ex
ercise lability index and the decline in FEVI in the
allergic subjects. There was a positive relationship
between the two. This relationship was even stronger
when the dilator component of the lability, ie the ELl
% rise was tested.
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TABLE II : Pulmonary function and bronchial lability.

Over the period of one year, the decline in FEY,
and FEF25-75% was 3 and IS times greater respec
tively in the allergies than in the normals (Fig. 2).

Table II gives the pulmonary [unction and bron
chial lability values in the subjects at the start of the
study. FEV" FEV

1
%, FEF25-75% and PEF were sig

nificantly lower and ELl-PEF significantly higher
among the allergies. Fig. I shows the dilator and con
strictor components of the ELL Both were greater in
the allergies.

Normal Allergic rhinitis

Mean SD Mean SD P

FYC, litres 4.04 0.58 4.01 0.37 ns

FEYl, litres 3.48 0.50 3.20 0.26 <.02

FEYI % 86.4 5.71 80.2 8.03 <.001

FEF 25-75%

l/sec 4.06 0.90 3.25 0.66 <.001

PEF, l/min 520.00 50.66 487.0 51.12 <.001

ELl-PEF 7.98 3.39 12.68 5.16 <.001

ELl-FEYI 4.90 5.13 7.00 6.26 ns

ELl-FEF 25-75% 14.03 12.77 20.05 13.30 ns
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TABLE ill: Relationship between bronchial lability and
change in pulmonary function (FEY) in the
allergic subjects. I

An increase in exercise induced bronchial

lability can be produced by an increase in bronchodi
latation during exercise, increase in bronchoconstriction

after exercise or a combination of both. In our study,

the increased bronchial lability in the allergics was due

to an increase in both, the dilator as well as the

contrictor comporients. This could be a reflection of a

greater parasympathetic tone in the bronchi of the

allergics, a decrease of which would cause a greater

This study demonstrates that subjects with aller

gic rhinitis have significantly lower airway function
than normal. They also show a greater than normal

d~line in airway function which is measurable even

within a period of one year. These findings support

results reported earlier from our laboratory (10,11).

The allergics also have a significantly greater

bronchial lability. The normal response to a short bout

of exercise is an initial bronchodilatation followed by

a bronchconstriction. The bronchodilatation could be

due to a combination of factors. A decrease in vagal

tone and increased beta adrenergic stimulation are

known to occur during exercise (12). Inhibitory me

diators such as some prostaglandins may also play a

role in causing the bronchodilatation (13). This re

sponse is transient and is followed by bronchoconstric

tion, which is believed to be caused by mediator re

lease resulting from airway cooling or osmolality

changes (14).

ELl-PEF

PEF% rise (dilator component
of lability)

PEF% fall (constrictor component
of lability)

r = correlation coefficient

DISCUSSION

r

+ 0.314

+ 0.372

- 0.06

degree of bronchodilatation. Increase in mediator re

lease, or a greater sensitivity to released mediators may

also play a part.

Greater bronchial lability was associated with less

decline in airway function during a one year period in

the allergics. This association was even stronger for the

dilator component of bronchial lability, ie those with

greater capacity for bronchial dilatation had less de
cline in airway function. Several published reports
indicate that exercise may have a beneficial effect on

airway function. Thus exercise of short duration while

it lasts, has a protective effect on airways against bron

choconstriction and bronchoconstriction caused by

cigarette smoking can be rapidly reversed by exercise.

Propranolol does not block this exercise bronchodila

tation, but atropine does (15), suggesting inhibition of
vagally mediated reflexes rather than beta adrenergic

mechanisms.

Similarly, repeated short sprints are protective in

exercise induced asthma, by inducing bronchodilatation

(16), and methacholine airway responsiveness decreases

during exercise in asthmatic subjects (17). High la

bility of airways has been found to be associated with

the best chance of improvement in asthma (18). We

have observed also in young smokers, that greater

bronchial lability is associated with less decline in
airway function (4). These findings suggest that fac

tors that increase bronchial lability, or more specifi

cally the dilator component of bronchial lability may

improve airway function. Thus suitable exercise regi

mens, breathing exercises or yogic practices which

help to increase bronchial lability need to be identi
fied. These could prove to be of long term benefit for

airway dynamics.
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