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J'/xperiniental stutlies involving different immunohjgical sys-
tems have shown that Disodium Cromoglycate (DSC(i)* in-
terferes m some way with the release of chemical mediators
following the antigen-reaginic antibotly reaction (3). The
first experimental study in man was performed by Altounyan
who, in 1967, reportetl that DSC(j could inhibit the asthmatic
response to inhaled allergen in an asthmatic subject (i ). This
observation was confirmed by Pcpys el 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). 11 crxhcivicr d al. (12) could not report e(]ually fa-
vourable results, however, using a different inhalation tech-
ni(]ue they fouiul the inhibitory effect of DSCCi only applied
in a few of their patients.

As the ability of DSC(j to inhibit induced allergic reactions
is ol primary importance in understanchng the clinical effec-
tiveness reported, we considered further documentation would
be of interest in view of the differences in results in the few
experimental stutlies published so far.

This report deals with the prophylactic effect of DSCCT

* Trade mark, "Intal", "Lomudal", Fisons Limited—Phaimaceutical I^ivision,
I-ou)>;lil>orough, England.



TABLE 1.

Clinical data on children studied.

Patients

i .

2.

3-
4-

5-
(,.

1'
8.

').
10.

11.

12.

A. Lj.
C. V\'.
A. I,.
S. O.J.
T. L.
C. S.
M. K.
O. C.
E. M.
H. R.

J- P. Q.

<;. s .

Age

vears

9
l O

9

' 3

15

14

13

11

1 0

15

12

1 1

Duration
of asthma

years

7

7
8

11

7
1 1

1 1

9

2

1 0

5
6

Main season of
s\ nijitomatology

M a y

J line,July*
June-August
May*
June-July
May-July
June, July*
May-August*
M a y

J une-August
May

May-July

Allergen used
for provocat

Hirchpollen
(̂ ocksf(K)t
(\)cksfoot
Hirchpollen
(^ocksfoot
Hirchpollen
Meadow fescue
l?ircli]i()l!en
Hirchjiollen
(Cocksfoot
Birchpollen
Birchpollen

1O[1

10 '

10 "

10 '

1 0 •'

10 "

1 0 •'

lO"'

10 "

10 '

10 '

1 0 •'

10 *

* Occasional symptoms also other seasons.

on the bronchial reaction iniiuced hy allergen challenge in a
group of children with seasonal allergy. The degree of
bi"onchial reaction was assessed hy measurement of the air\\'ay
resistance.

M A T E R I A L

T w e l v e children with bronchial asthma were admitted to the study during a
symptom free period when no medication was required (Table i ) . Two were
g i r l s and 10 were boys. T~he age range was 9-15 years. The average duration
of disease was 8 years ranging from 2-[ i years. Eight children had a history
of purely seasonal asthma with symptoms occurring only during spring and/or
s u m m e r . In four children asthmatic symptoms could appear also during other
seasons luK always with an exacerbation during spring aiul/or summer. None
of t h e children had conslaiit symptoms and all of them had well defined symp-
t o m free periods. Allerg\' against one or se\'eral pollen allergens was tlemon-
s t r a t e d in all children by skin and provocation tests.

M 1; T H O D S

A i r w a y resistance was measured b\' means of a pressure bod\' pleth^smograph
accord ing to OuUois (5), modified by Geuhette Sc Senterre (9). The inodifica-
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tion consists of a Krogh spirograph mounted in the plethysmograph for meas-
urement of the tidal air at BTPS, which allows meastirement of tlie tidal air
during breathing at normal rate and depth, thus making panting unnecessary
and making it easier lor the child to keep a constant end ex])iratory level. For
further description of the method ixlerence is jnade to Gniht'th' & Si'ii/rrrr (9).

Sjiii'ographic tidal volume, airilow, mouth and plethysmographic pressure
were reccjrded simultaneously on an Elema direct writing recorder. The airwa\'
resistance was calculated during (juiet breathing at iioints of ecjual volume, i.e.
around the middle t)f inspiration and expiration. The ten middle breaths in a
series of 20 breaths with constant end expiratory level were measured. The
data of tidal volume, airilow, mouth- and plethysmographic pressure as well
as the calibration iaetors Avere fed into a computer and the mean of ten breaths
was used as the airwa\' resistance, expressed in cm ll^O/i/sec. The random
error of the .niethod was calculated from the linear regression between the
mean of 10 breaths and the SH of the mean for each child at eacli measure-
ment at symjitom free state, 68 observations in all. This gave the equation
SI) = 0.22 X AR I 0.059. From this equation the coefficient of variation was
derived as being ± 7.9 per cent when using 10 breaths.

P R O C: E D 11 R E

The study was performetl during tlie winter 1968-1969 when
the chilch'cn -were not exposed to the pollen allergens to
which they M'cre sensitive and were thus in a stable syn-ipton-i
free period.

Three different pollen allergens Avere used, birch pollen
(Betula verrucosa) in 7 children, cocksfoot (Dactylis glonie-
rata) in 4 children and meadow fescue (Festuca pratensis) in
one child (Table i ) . The test dose of allergen was always one
ml. inhaled through a nebuli/.er (PariOptimal) which ad-
ministered, as an aerosol, tirops of o. ̂  - c; microns. The
concentration was tletermined by previous inhalation tests as
being the one which had produced evident but mild clinical
symjjtoms of asthma.

The procedures -were always performed in the n-iorning.
The asthmatic response was clinically evident, on average, 7
minutes after allergen inhalation (range <;—10 minutes).
DSC(j was inhaled from capsules containing 20 mg ol a
n-iicronised powder and 20 mg lactose through a "Spinhaler".

Isoprenaline was inhaled as an aerosol for ^o seconds
through a ]-*ari(^ptimaI nebiili/.er.
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The tests were performed as follows:

T. Control measurement of the airway resistance, without
symptoms, without drugs.

II. Measurement at time of clinical response to allergen
inhalation, average 7 minutes.

III . MeasLirement lo minutes after Isoprenaline inhalation,
given to relieve the bronchial ohstruction.

JV. Measurement ID—i"; minutes alter DSCG inhalation.
V. Measurement after allergen inhalation performetl 2s

minutes alter DSCCi inhalation. The same individual
time interval between allergen inhalation and meas-
urement as in II was usetl.

VI. Nleasurement lo minutes after Isoprenaline inhala-
tion.

Procedures 1, 11 and 111 were performed in a series and
I , IV, V and VI in another series on three different occasions
each on an alternate basis, DSCG being given every seconil
t ime . The time interval between the different experiments
w a s never less than i days.

R E S U L T S

T a b l e 2 gives the control airway resistance, airway resistance
a f t e r allergen diallenge and airway resistance after allergen
challenge preceded by inhalation of DSCG.

The mean air̂ •̂ay resistance from all the observations on
different days, using lo breaths from every tracing, for each
treatment procedure 1-VI, M'as used for calculation of the
grtjup 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 <C 0.01) between patients and het\A-een treatments.

Kurther eomparisc^n of the treatment means were carried
o u t using Duncans multiple range test (6). This showed that
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TA15I.E 2.

.lirway resistance in cm IhO/l/sec he/ore and after allergen challenge.

Patient
ntimher mtrol

2.6

2.7

4.9

3-2

3-2

2.9

3-8
4 . 0

2.9

2.5

2.7

2 . 0

••3
2 . 0

1-5

2 . 0

3-1

4.8

2.3

3-8

3 4
4.8

4.8

4 4
2.6

2 . 2

4.1

2 . 1

1.8

2 . 1

3*2

4 . 0

3-3

After
allergen

challenge

11.9

5-7
.3.6
15.1

' 5 - 7

6.8

• 4 .6

11.4

15.2

4.6

9-5
7.2

10.7

T8.7

9-3
15.8

9-5
8.6

4-5
9.6

20.4

23-3
27.8
10.9

15.2

11.0

13-9
11.9

8.8

11.7

6.4

.7.6
11.7

4-3

5 4

4 4
1.9

3-O

3.0

2.8

3.6

3-9
2.9

1-7

2 . 0

2 . 0

3.0

3-2

••7

3-3
2.5

3-3
2.5

3-3

4 4

5-7

4-5
4 . 1

6.7

2.7

4.6

3-7
1.4

1-5

'•3

3-1

3 4

3-7

After
allergen

challenge
after

DSCG

4.8

5.8

5.5

3- '
6.6

2.8

3-6
4 . 1

3 4
1.6

2.3

' • 7

3-1

7-1

1.6

1 3 4

6.1

2.9

2.5

2.9

4 4

•3-7
3 4
8.4

'5.3
3 4

5-7
20.4

' • 7

2.3

2.3

3-1

3.8

4.2
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Ireiii valurs of iiiriuay nsislaiicr in nil IIA)/l/src for rtuii Iri-alinriit pronditrf
for iiuti'viduat cliildrni.

Pa-
:ient
lum-
ber

I

2

3

+
5

(,

7
8

9
10

/ 1

12

means
± SE*

I

Coiilrol

3.7

3-O

3-5
2 . 2

2 . 1

2.7

3.3
4.6

4-7

3-3

1-7

3-5

3-2

0.58

11

After
allergen

challenge

10.4

12.5

13-7

7-'
12.9

12.7

7.6

23.8

'3-1
12.3

9.0

' • • 3

12.2

0.58

in
After

Tsopre-
iialine

after II

3. '
5.8

6.5

2.4

2.3

2.5

2.1

(>-T.

5.2

3->

3-7

5.3

4 .0

0.58

1\'

After
nscc;

3-7

3-4

4-3
2.6

2 . 0

2.3

2.7

4.8

S.3
4.2

2 . 0

5.3

3-6
0.58

\-

After
allergen

challenge
after I \ '

5.4
4.2

3-7
1.9

3-y
9.8

7-2

11.9

9.8

2 . 1

3-7

5-5
0.58

VI
After

Isopre-
i i a l i i i e

after V

2.5

3.0

3.4
2 . 0

1-5

2.5

1.9

2.9

5.2

2.4

3-2

2.7

0.58

Protection
of

nscc;

partial
partial
complete
complete
partial
no

complete
partial
no

partial
complete
C()7iiplete

* C^alciilated (hiring; analysis of variance.

a t P = n.{)i tlic mean value ol airway resistance alter a non
pi-()tecteci allergen challenoc was signiiieantl}' liigher than all
t h e other readings. This also showed that there was no sig-
n i i leant dillerence between eonti"ol an"way resistance, airu'a)'
r es i s tance after DSCCi inhalation antl airway resistance after
a l l e r g e n challenge preceded by D S C C J inhalation.

T luis the group analyses demonstrate that prior inhalation
o f DSCCJ exerts a significant protection against an increase
in airway resistance inilucetl by allergen challenge.

H o w e v e r , the degree ol protection diiiered among tlie
l^tli^'i^lual children, and this is obvious Irom 1 ables 2 and j ; .
In Five children, Nos. 3, 4, 7, 11 antl 12, DSCCi exerted
c o m p l e t e protection each time. 1 he iliilerence between con-
ti-(jl airway resistance antl airway resistance alter protected



AIRWAY RESISTANCE
cm

m.

Fig. 1.
Effect of aliergen chailenge on airway resistance in 3 ciiiiilrcn.

• • without prior inhalation of DSCG
O o with prior inhalation of 15SCG

allergen challenge ranged between —0.4 and -|- T .0 cm PI^O/
]/see., with a mean value of - |-O.T, which is less than the
difference between control airway resistance on difierent
days. In a further 5 children, Nos. i, 2, 5, 8 and 9 partial
protection was experienced, i.e. on one of the three occasions,
DSCCJ 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. i gives examples of the
three patterns, which are consistent within the three groups.

D I S C ri S S I O N

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

The control airway resistance in the children dillcred little
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f r o m day to day and was al\A'ays within the normal range
found in symptom Iree asthmatic chiltlren (7, 9) as well as
in healthy children of tlie same age range (7). This eonfirms
t h a t the children were in a stable phase during the period ot
s tudy, this being a prerecjuisite tor comparison between pro-
vocation reactions performed on ditterent days.

I n spite of this elinical stability, it is evident irom the data
t h a t the dose of allergen administered did not always protluce
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
prov^ocations (2, 11). The reverse, an increase in sensitivity
d u e to the fact that the effect of the previous provocation
haci not completely disappeared (8), is possible in one or two
children. 1 hese are factors that must be taken into considera-
t ion when performing repeated provocations in the same
chi ld during a limited period of time. It was to reduce this
e f fee t upon the results that the time interval between provoca-
t ions M'as never less than two days and DSCCJ was given on
an alternate day basis.

T h e inhibitory effect of DSCCi on the bronchial reaction
ordinari ly inducetl by allergen inhalations is indisputable, and
w a s fountl in 10 out of 12 children. We can thus confirm the
resu l t s reported by Pcp\s el al- (13) in their 5 patients with
immediate bronchial reaction. Our results are more favoura-
ble than the ones reportetl by l/t'rxliciiiier el al. (12). A
comparison Avith their study, however, is rendered difficult
be rause they used a different method of administration of
D S C C T at a lower dosage, facts which might have had an
influence upon their results.

T 'he difference in effect of DSCCJ found among our chil-
d r e n , in whom complete inhibition was registered in 5, partial
inhibition in 1; and no inhibition in 2, can not be attributetl to
any difference in the type of allergy, the degree ot sensitivity
or t h e clinical status oi the child.

OoosL- & Blair (10) has shown that DSCCi inhibits rat
reay^intype antibody-antigen reactions and that the degree oi
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inhihition varied with the dose oi DSCCi used. As an analogy
to this ohservation, it is possihle that the dose of DSCG ad-
ministered was inade(]uate when partial or complete lack of
protection was experienced following allergen challenge. It is
unlikely that more than 20 nig. would have heen necessary as
the hronchial reaction was not stronger in the chiklren in
wohm complete inhibition was achieved. A more prohahle ex-
planation IS that, due to poor inhalation techni(]ue, insuihcient
drug reached the hronchial tree to he eltective. The disper-
sion of the powder in the respiratory tract must to a great
extent he tlependent upon a good inhalation technicjue which
children can not always achieve. As DSCCi prohahly acts
topically at the site of the antigen-reaginic antihody reaction
(4) It is thus desirahle that a sufliciency of the particle land
on the appropriate area of the airways to produce optimal
effect.

At present, insufficient is known about the exact location in
the airways where DSCCi should act to give optimal effect,
the tlispersion properties of the drug m 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 DSCCj against the effect of allergen
challenge sometimes fails.

SUMMARY

Twelve children with seasonal asthma were challenged with
appropriate pollen allergens. The bronchial reaction was
assessed by means ol increase in airway resistance. When
DSCCJ was inhaled, before the allergen challenge, inhibition
of the reaction was observetl m 10 chiklren. The inhibition
was complete in 5 children antl partial in another 5 children.
In 2 chikh'en no inhibition was observed. It is sLiggestetl that
the differing response and eflect may be dose dependent and
that a deficient dispersion ol the driig 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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