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Fxperimental studies involving different immunological sys-
tems have shown that Disodium Cromoglycate (DSCG)* in-
terferes in some way with the release of chemical mediators
following the antigen-reaginic antibody reaction (3). The
first experimental study in man was performed by Altounyan
who, in 1967, reported that DSCG could inhibit the asthmatic
response to inhaled allergen in an asthmatic subject (1). This
observation was confirmed by Pepys et al. in 1968 in § asth-
matic patients with immediate allergic reactions as well as in
a further § patients with late asthmatic or systemic reactions
(13). Herxheimer et al. (12) could not report equally fa-
vourable results, however, using a different inhalation tech-
nique they found the inhibitory effect of DSCG only applied
in a few of their patients.

As the ability of DSCG to inhibit induced allergic reactions
is of primary importance in understanding the clinical effec-
tiveness reported, we considered further documentation would
be of interest in view of the differences in results in the few
experimental studies published so far.

This report deals with the prophylactic effect of DSCG

* Trade mark, “Intal”, “Lomudal”, Fisons Limited—Pharmaceutical Division,
Loughborough, England.



TABLE

Clinical data on children studied.

Duration

Patients Age of asthma Main scason nf' Allergen us_ed
vears vears symptomatology for provocation
L A.Lj. 9 7 May Birchpollen 107"
2. C.W. 10 7 June, July* Cocksfoot 107"
3. AL L. 9 8 June-August Cocksfoot 10"
4 S.O.]. 13 1 May* Birchpollen 107"
5. T L. 15 7 June-July Cocksfoot 107"
6. C.8S. 14 1 May-July Birchpollen 107"
7. M. R. 13 I8 June, July* Meadow fescue 107
8. 0. C. 1 9 May-August* Birchpollen 107"
5. E. M. 10 2 May Birchpollen 10"
ic. B.R. 15 10 June-August Cocksfoot 10!
o J.PLQ. 12 5 May Birchpollen 10"
2. GoS. 1 6 May-July Birchpollen 10°

* Occasional symptoms also other scasons.

on the bronchial reaction induced by allergen challenge in a
group of children with scasonal allergy. The degree of
bronchial reaction was assessed by measurement of the airway
resistance.

MATERIAL

Twelve children with bronchial asthma were admitted to the study during a
symptom free period when no medication was required (Table 1). Two were
girls and 1o were boys. The age range was 9—15 years, The average duration
of disease was 8 vears ranging from 2—11 years. Eight children had a history
of purely seasonal asthma with symptoms occurring only during spring and/or
sumaner. In four children asthmatic symptoms could appear also during other
seasons but alwayvs with an exacerbation during spring and/or summer. None
of the children had constant symptoms and all of them had well defined symp-
tomn free periods. Allergy against one or several pollen allergens was demon-

strated in all children by skin and provocation tests.

METHODS

Alirway resistance was measured by means of a pressure body plethysmograph
according to DuBois (5), modified by Geubelle & Senterre (9). The modifica-



384

tion consists of a Krogh spirograph mounted in the plethysmograph for meas-
urcment of the tidal air at BTPS, which allows measurement of the tidal air
during breathing at normal rate and depth, thus making panting unnccessary
and making it casicr for the child to keep a constant end expiratory level. For
further description of the method reference is made to Geubelle & Senterre (9).

Spirographic tidal volume, airflow, mouth and plethysmographic pressure
were recorded simultaneously on an Elema direct writing recorder. The airway
resistance was calculated during quiet breathing at points of equal volume, i.e.
around the middle of inspiration and expiration. The ten middle breaths in a
series of 2o breaths with constant end expiratory level were measured. The
data of tidal volume, airflow, mouth- and plethysmographic pressure as well
as the calibration factors were fed into a computer and the mean of ten breaths
was used as the airway resistance, expressed in em H.0/l/see. The random
error of the method was calculated from the linear regression between the
mean of 1o breaths and the SD of the mean for cach child at each measure-
ment at symptom free state, 68 observations in all. This gave the cequation
SDD = 0.22 X AR - 0.059. From this cquation the coefficient of variation was

derived as being & 7.9 per cent when using 10 breaths.

PROCEDURE

The study was performed during the winter 1968—-1969 when
the children were not exposed to the pollen allergens to
which they were sensitive and were thus in a stable symptom
free period.

Three different pollen allergens were used, birch pollen
(Betula verrucosa) in 7 children, cocksfoot (Dactylis glome-
rata) in 4 children and meadow fescue (IFestuca pratensis) in
one child (Table 1). The test dose of allergen was always one
ml. inhaled through a nebulizer (PariOptimal) which ad-
ministered, as an acrosol, drops of o.5 — ¢ microns. The
concentration was determined by previous inhalation tests as
being the one which had produced evident but mild clinical
symptoms of asthma.

The procedures were always performed in the morning.
The asthmatic response was clinically evident, on average, 7
minutes after allergen inhalation (range s5—10 minutes).
DSCG was inhaled from capsules containing 20 mg of a
microniscd powder and 20 mg lactose through a “Spinhaler”.

Isoprenaline was inhaled as an aerosol for 30 seconds
through a PariOptimal ncbulizer.
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The tests were performed as follows:

[. Control mcasurcment of the airway resistance, without
symptoms, without drugs.
11, Measurement at time of clinical response to allergen
inhalation, average 7 minutes.
111, Measurement 1o minutes after Isoprenaline inhalation,
given to relieve the bronchial obstruction.
IV, Measurement 10—15 minutes after DSCG inhalation.
V. Measurement after allergen inhalation performed 25
minutes after DSCG inhalation. The same individual
time interval between allergen inhalation and meas-
urement as in 11 was used.
VI. Measurement 10 minutes after Isoprenaline inhala-
tion.
Procedures 1, 11 and 111 were performed in a series and
I, TV, V and VI in another series on three different occasions
each on an alternate basis, DSCG being given every second
time. The time interval between the different experiments

was never less than 2 days.

RESULTS

T able 2 gives the control airway resistance, airway resistance
after allergen challenge and airway resistance after allergen
challenge preceded by inhalation of DSCG.

The mean airway resistance from all the observations on
different days, using 10 breaths from every tracing, for each
treatment procedure [=-VI, was used for caleulation of the
group analyses.

Table 3 gives the means of the airway resistance for each
treatment for every child as well as the treatment means.

The data in Table 3 was analysed by analysis of variance
(randomised blocks). This showed significant differences
(p < o0.01) between patients and between treatments.

Further comparison of the treatment means were carried
out using Duncans multiple range test (6). This showed that
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TABLE 2.

Airway resistance in cm H:0/U/see before and after allergen challenge.

After

Patient . After . allergen

number Control allergen Control challenge
challenge after

DSCG
1 2.6 11.9 5.4 4.8
2.7 5.7 44 5.8
+9 13.6 1.9 5.5
2 3.2 15.1 3.0 3.1
3-2 15.7 3.0 6.6
2.9 6.8 2.8 2.8
3 3.8 14.6 3.6 3.6
40 1.4 3.9 4.1
2.9 15.2 2.9 3.4
4 25 4.6 1.7 1.6
2.7 9.5 2.0 2.3
2.0 2 2.0 1.7
5 1.3 10.7 3.0 3.1
2.0 18.7 2 7.1
15 93 r.7 1.6
6 2.0 15.8 33 13.4
3.1 9.5 2.5 6.1
7 4.8 8.6 3.3 2.9
23 +5 2.5 2.5
3-8 9-6 33 2.9
8 34 20.4 34 b
+8 23.3 5.7 137
4"8 27.8 4.5 3.4
9 3.6 10.9 g1 8.4
44 15.2 6.7 15.3
to 2.6 1.0 2.7 34
2.2 13.9 4.() 5.7
41 11.9 3.7 20.4
1 2.1 8.8 1.4 17
1.8 1.7 1.5 2.3
2.1 6.4 1.3 s,
12 3.2 17.6 3. 31
4.0 11.7 3.4 3.8

33 +3 3.7 4.2




TABLE 3.

M ean values of airacay resistance in cm H.O/l/see for cach treatment procedure

Jor individual children.

Pa. 1 1 11 v v V1
lient A fror After After After Protection
Wm— 5 Adter Tsopre- After allergen Tsopre- of
n Control allergen . AN . PPN
ber Tallenge naline DSCG challenge naline DSCG
ch k after 11 after IV after V

1 3.7 10.4 3.1 3.7 5.4 2.5 partial

2 3.0 12.5 5.8 31 1.2 3.0 partial

3 3.5 13.7 6.5 33 3.7 3.4 complete

4 2.2 7.1 2.4 2.6 1.9 2.0 complete

s 2.1 12.9 2.3 2.0 3.9 1.5 partial

6 2.7 12.7 2. 2.3 9.8 2.5 no

7 3.3 7.6 2.1 2.7 2.8 1.9 complete

8 4.6 23.8 6.3 1.8 7.2 2.9 pactial

9 4.7 13.1 5.2 5.3 11.9 5.2 no

10 3.3 12.3 3.1 1.2 9.8 2.4 partial
o 1.7 9.0 3.7 2.0 2.1 2.3 complete
2 3.5 11.3 5.3 5.3 3.7 3.2 complete
means 3.2 12.2 4.0 3.6 5.5 2.7

L SE* 0.58 0.58 0.58 0.58 0.58 0.58

* Caleulated during analysis of variance.

at 1> = 0.01 the mean value of airway resistance after a non
protected allergen challenge was significantly higher than all
the other readings. This also showed that there was no sig-
nificant difference between control airway resistance, airway
resistance after DSCG inhalation and airway resistance after
allergen challenge preceded by DSCG inhalation.

Thus the group analyses demonstrate that prior inhalation
of DSCG exerts a significant protection against an increasc
in airway resistance induced by allergen challenge.

However, the degree of protection differed among the
individual children, and this is obvious from Tables 2 and 3.
In five children, Nos. 3, 4, 7, 11 and 12, DSCG exerted
complete protection cach time. The difference between con-
trol airway resistance and airway resistance after protected
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Fig. 1.
Effect of allergen challenge on airway resistance in 3 children.
®——— 9o without prior inhalation of DSCG
o o, with prior inhalation of DSCG

allergen challenge ranged between —o.4 and 4 1.0 em H.O/
1/sce., with a mean value of 0.1, which is less than the
difference between control airway resistance on different
days. In a further § children, Nos. 1, 2, 5, 8§ and ¢ partial
protection was experienced, i.e. on one of the threc occasions,
DSCG inhalation failed to exert significant protection against
an increase in airway resistance. In two children, Nos. 6 and
9, no protection of the DSCG inhalation on the provocation
reaction could be demonstrated. Fig. 1 gives examples of the
three patterns, which are consistent within the three groups.

DISCUSSION

An accurate assessment of the degree of bronchial reaction
following allergen challenge requires a method that does not
involve any voluntary effort by the patient and does not, by
itself, induce bronchial spasm or airtrapping. The method
must also be sensitive and casily reproducible. Those criteria
are fulfilled by the measurement of airway resistance using
the method we adopted.

The control airway resistance in the children differed little
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from day to day and was always within the normal range
found in symptom free asthmatic children (7, 9) as well as
in healthy children of the same age range (7). This confirms
that the children were in a stable phase during the period of
study, this being a prerequisite for comparison between pro-
vocation reactions performed on different days.

In spite of this clinical stability, it 1s evident from the data
that the dose of allergen administered did not always produce
the same increase in airway resistance. The variations are
sometimes fairly large and may in some children be explained
by a temporary decrease in sensitivity induced by repeated
provocations (2, 11). The reverse, an increase in sensitivity
due to the fact that the effect of the previous provocation
had not completely disappeared (8), is possible in one or two
children. These are factors that must be taken into considera-
tion when performing repeated provocations in the same
child during a limited period of time. Tt was to reduce this
effect upon the results that the time interval between provoca-
tions was never less than two days and DSCG was given on
an alternate day basis.

T"he inhibitory effect of DSCG on the bronchial reaction
ordinarily induced by allergen inhalations is indisputable, and
was found in 10 out of 12 children. We can thus confirm the
results reported by Pepys et al. (13) mn their 5 patients with
immediate bronchial reaction. Our results are more favoura-
ble than the ones reported by [lersheimer et al. (12). A
comparison with their study, however, is rendered difficult
berause they used a different method of administration of
DSCG at a lower dosage, facts which might have had an
influence upon their results.

T he difference in effect of DSCG found among our chil-
dren, in whom complete inhibition was registered in 5, partial
inhibition in § and no inhibition in 2, can not be attributed to
any difference in the type of allergy, the degree of sensitivity
or the clinical status of the child.

Goose & Blair (10) has shown that DSCG inhibits rat
reagintype antibody-antigen reactions and that the degree of
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mhibition varied with the dose of DSCG used. As an analogy
to this observation, it is possible that the dosc of DSCG ad-
ministered was inadequate when partial or complete lack of
protection was experienced following allergen challenge. It is
unlikely that more than 20 mg. would have been necessary as
the bronchial reaction was not stronger in the children in
wohm complete inhibition was achieved. A more probable ex-
planation 1s that, duce to poor inhalation technique, insufficient
drug reached the bronchial tree to be effective. The disper-
sion of the powder in the respiratory tract must to a great
extent be dependent upon a good inhalation technique which
children can not always achieve. As DSCG probably acts
topically at the site of the antigen-reaginic antibody reaction
(4) it is thus desirable that a sufficiency of the particle land
on the appropriate area of the airways to produce optimal
effect.

At present, insufficient s known about the exact location in
the airways where DSCG should act to give optimal effect,
the dispersion properties of the drug in the bronchial tree
after inhalation via the Spinhaler at different inspiratory
flows, or the pathways of the drug to the site of the antigen-
reaginic antibody reaction. Further studies to elucidate these
problems are required before we can fully understand why
the protective action of DSCG against the effect of allergen
challenge sometimes fails.

SUMMARY

Twelve children with seasonal asthma were challenged with
appropriate pollen allergens. The bronchial reaction was
asscssed by means of increase in airway resistance. When
DSCG was inhaled, before the allergen challenge, inhibition
of the reaction was observed in 10 children. The inhibition
was complete in 5 children and partial in another g children.
In 2 children no inhibition was observed. It is suggested that
the differing response and effect may be dose dependent and
that a deficient dispersion of the drug in the respiratory tract
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due to poor inhalation technique contributed to the lack of

positive response in a few children.
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