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The efficacy of the net” antiallergic drug, aLwaium cromoglycate, has been studied 
with protection tests on bronchial allergen challenge in 17 patients with reversible 
obstructive lung disease. There was, in general, ,a markedly protective effect on the 
immediate allergic reccotion without wncomitant bronchodilitation. l’hiazinamkm also 
pro&uced a very good protective effect, probably the result of the combination of 
hronchodilation and a specific antihtitaminic actSty. 

D isodium cromoglycate (Intal, Lomudal) has been introduced as an anti- 
allergic drug. Altounyan’ demonstrated the inhibition of a pollen antigen- 
induced asthmatic attack by a preceding inhalation of disodium cromoglycatr. 
When this drug was given after the allergen challenge, there was almost, no 
inhibitory effect. Therefore a prophylactic activity on an allergic, reaginic-type 
reaction, without causing bronchodilation, was postulated. 

Pepys and associates2 confirmed the result of Altounyan with disodium 
cromoglycate on the immediate reaction to extracts of grass pollen and 
Dermatophagoides culinea in 5 asthmatic patients, but Herxheimer and Kewers- 
dorff3 found that protection with disodium cromoglycate was present in only 
2 of 13 cases, and partial protection was possible in 3 cases. Several clinical 
trials seemed to confirm its therapeutic value to a certain degree,+” although 
the combination of disodium cromoglycate with isoproterenol was often used 
and is not ideal for this type of investigation. Kidner and associates,12 however. 
performed a double-blind trial without isoproterenol and demonstrated clinical 
improvement in 38 per cent of their patients. 
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Table 1. Clinical and laboratory data 
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No. (yrs.) Sex 
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*On most days of at least 3 months of the year, for at least 2 consecutive years. 
iMeasured early in the morning in the fasting condition before the first allergen inhalation. 
*Grade 0 : no eosinophils seen on the slide; grade I: a few eosinophils, distributed among 

than 5 clusters of eosinophils on the slide; grade IV: exclusively, or almost exclusively, eosinophils 
$Histamine aerosols in a spray with an airflow of 8 L. per minute containing exponentially 

measured by spirography. The lowest concentration, causing a decrease in VC and/or FEV, of 
further decrease of at least 25 per cent. The concentrations used are: ys? s, M, 1 and 2, 4, S, 16, 
for the reactivity of the bronchial tree. In normal subjects the histamme threshold value is over 

As many patients with obstructive lung disease, especially young patients, 
have an evidently allergic component and as this component is often difficult 
to treat adequately, it seemed indicated to perform protection tests with 
disodium cromoglycate on allergen challenge. 

In an earlier investigation13 thiazinamium (Multergan) produced a very 
good protective effect on allergen provocation, but the results were measured for 
only 12 minutes after the allergen inhalation, and the relationship between 
bronchodilation and the degree of protection was not analyzed. As many pa- 
tients with reversible obstructive lung disease in our hospital are treated with 
this drug, protection tests with thiazinamium on allergen challenge were carried 
out in the same patients in order to be able to evaluate the efficacy of both drugs. 

MATERIAL AND METHODS 

Tests were performed on hospitalized patients with chronic obstructive lung 
disease with attacks of dyspnea, an allergic history, positive intracutaneous tests 
with one or more inhalant allergens, and nearly always blood eosinophilia. 
Before the allergen inhalation a control inhalation with the solvent of the al- 
lergen, coca solution, was performed for 10 minutes. 

The first allergen inhalation test was conducted as a dose range finding. 
With house dust* the following doses were given: 1, 5, and 10 mg. per milliliter 

*Prepared by Diephuis, Groningen; Wiesbadener Doppelinhalator, airflow 8 L. per minute. 
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Histamine Intra&aneozls test with inhalant allergens 

Blood Spukm threshold House &st Molds Pollen Epidcrmds 
eosinophils eosinophils value (0.5 (0.8 (1,000 (0.85 

(mm.s) t (grabs 0-IV)# (ms./ml.lS mg./ml.) mg./ml. I NU) mr./ml.) 
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neutrophils, on the slide.; grade II: 1 to 5 clusters of eosinophils on the slide; grade III: more 
on the slide (maguificatlon: 40 x 6.3). 
increasing concentrations are inhaled during 30 seconds; the degree of bronchial obstruction is 
10 per cent or over is called the threshold value, if this or the following concentrations give a 
and 32 mg. per milliliter (histamine diphosphate). This threshold value is considered to be an index 
32 mg. per milliliter. 

(weight lyophilized dry extract per volume coca solution) ; with molds” : 0.2 
and 2 mg. per milliliter. Every dose was inhaled for 3 minutes, and vital 
capacity (VC) and forced expiratory volume in one second (FEV,) were 
measured immediately afterward and 5 minutes and 10 minutes 1ater.i If the 
highest dose did not produce a significant fall of FEV1, then the allergen 
inhalation was continued for 10 minutes. After an effective dose the spirographic 
measurements were continued for 60 minutes. 

Patients with stable results of VC and F’EVI, without reacting to COW 
inhalation but reacting to an allergen inhalation with a fall of FEV, of at, least 
600 ml., were submitted to the following pr0gra.m : 

Test 1: first blank test 

The dose producing a decrease of FEV, of 600 ml. or more in the dose 
range-finding test was inhaled. 

Test 2: protection test with d&odium cromoglycate 

Disodium cromoglycate aerosol, a one per cent solution dissolved in distillctl 
water, was given for 3 minutes (about 6 mg, disodium cromoglycate) 10 minulcls 
before the allergen challenge, as described in Test 1. 

*Prepared by Diephuis, Groningen; Wiesbadener Doppelinhalator, airflow 8 L. per minnt c. 
tLode spirometer D 53. 
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Table II. Meun value axd muge of lmg function data 

Number of Thiazinomium 

investigated 
(25 mg. IX.) 

Lung function tests putients Before After 

TLC (To predicted) 16 
RV as v0 of TLC 

109 (85-136) 
16 30 (17-42) 

VC (% predicted) 17 95 (6%118) 1’02 (75-121) 
FEV, ($& predicted) 17 72 (30-95) 97 (41-120) 
FEV, as 70 of VC 17 58 (35.85) 73 (44-96) 
FIV, as y0 of VC 16 78 (56-94) 
Viscous work of breathing at 15 4.5 (3.0-12.0) 2.2 (0.6-4.5) 

rest (g.cm./ml.) 

Test 3: protection test with thiazinamium 

The same allergen challenge (see Test 1) was given 45 minutes after intra- 
muscular administration of 25 mg. of thiazinamium. 

Test 4: second blank test 

The same allergen challenge was given as that in Test 1. 
These allergen inhalations were always performed at the same time of the 

day ; the interval between the tests was at least one day. The patients did not 
receive drugs 12 hours before the tests, except corticosteroids were given to 
3 patients. Seventeen patients received these four tests, 15 with house dust 
inhalation and 2 with molds inhalation. 

Some clinical data concerning these patients are shown in Table I; mean 
lung function data are given in Table II. Analysis of variance was used for 
comparing the results after the allergen inhalation in the four tests. Spearman’s 
rank correlation was used for calculating the relationship between the degree of 
bronchodilation and the protective effect of the thiazinamium and the relation- 
ship between initial values of VC and FEV, and the degree of fall of VC and 
FEV,, after the blank allergen inhalation in Tests 1 and 4. 

RESULTS 

The mean results of the 17 patients are shown in Figs. 1 and 2. As can be 
seen, there was a more marked decrease of FEV, than of VC in per cent of 
initial values. The maximal fall of VC and FEV, always occurred between 5 
and 20 minutes after the allergen challenge. Thereafter the VC and FEV, in- 
creased spontaneously, although the VC and FEV, almost never reached the 
initial value within a period of 60 minutes. The lowest FEV, values after al- 
lergen inhalation in the four tests obtained in the individual patients are given 
in Fig. 3. 

Comparison of the two blank tests 

Statistically, there was no difference in the response on allergen challenge 
between the two blank tests (p > 0.05). In some persons (e.g., Patients 7, 10, 
12, and 15) there was variability in degree of bronchial obstruction in Tests 
1 and 4 but not in the same direction (Fig. 3). There was no correlation between 
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Fig. 2 
Mean results of protective effect of disodium cromoglycate acd thiazinamium measured with 
FEV, in the four tests. 
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Fig. 3 
Minimal FEV, of individual patients after allergen inhalation in the four tests. 

Table III. Comparison of the two blank allergen provocations 

I Difference between Tests 1 and 4 (4 to 1) 

Patient 
NO. 

1 
2 
3 

5” 
6 

s’ 
1: 

11 

:3” 
14 
15 
16 
17 

Initial valzle 

vc (ml.) ) FEV, (ml.) 

- 15 - 80 
+ 40 - 42 
+417 +272 

- -161 45 +I37 - 10 
+790 +475 

- - 22 61 +153 -182 
+ -126 32 +105 -870 

- 22 0 
+264 +325 
-172 -103 
+234 -122 
- 80 -859 
+ 70 +150 
-400 -119 

Ma&ma1 decrease after allergen 
inhalation in To of initial valzle 

VC FEV, 

f 4.7 + 4.0 
- 7.1 + 1.5 
-24.0 -27.4 

+ - 2.6 3.6 -12.0 - 2.2 
+ 3.3 - 6.4 

-22.5 - 4.8 -30.6 -12.9 
+11.9 -34.7 - -42.2 2.2 

+ 9.5 -112.7 
+28.2 +30.3 
f 3.4 +14.3 
+ 3.9 - 2.2 
+20.6 +29.9 
- 2.5 + 2.8 
-13.6 -16.9 
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Fig. 4 
Comparison of change of VC and FEV, with protective effect on allergen challenge after 
thiazinamium, 25 mg. intramuscularly E BL = mean maximum fall VC and FEV, (milliliter) 
after allergen inhalation in the two blank Tests (1 and 4). E,, = maximum fall VC and 
FEV, (milliliter) after allergen inhalation with thiaxinamium (Test 3). 

the initial value and the maximal fall of VC and FEV, following the allergen 
inhalation in Tests 1 and 4 with individual patients (p > 0.015, Table ITI). 

Protective effect of disodium cromoglycate 

In comparison with both blank tests an evident protection resulting from 
disodium cromoglycate could be demonstrated (p < 0.005). No bronchodilation 
or bronchial obstruction was apparent immediately and at 5 and 10 minutes 
following the inhalation of the drug. 

Protective effect of thiazinamium 

In comparison with both blank tests, thiazinamium gave good protection 
(p < 0.005). As could be anticipated, there was, in general, a bronchodilating 
effect with this drug: mean increase in VC 6 per cent (range 3 to 24 per cent) ; 
mean increase in FEV, 30 per cent (range 4 to 84 per cent). No correlation 
was found between the increase of VC and FEV, and the protecting action 
(p > 0.05, Fig, 4). 
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Protective effect of disodium cromoglycate 
in comparison with that of thiazinamium 

In relation to the VC and FEV, measured after the administration of the 
drugs and immediately before the allergen inhalation, the protective effect of 
disodium cromoglycate was greater than that of thiazinamium (p < 0.005) as 
calculated from measurements 60 minutes after the allergen challenge. This 
could be the result of the falloff in the bronchodilator effect of thiazinamium 
during this period. We therefore compared the protective effect of both drugs 
during the first 20 minutes after the allergen inhalation, as the maximal fall of 
VC and FEV, always occurred in this time. No difference in the protective 
effects of thiazinamium and disodium cromoglycate was found in these circum- 
stances (p > 0.05). 

DISCUSSION 

The results of this investigation clearly demonstrate the protective activity 
of disodium cromoglycate, confirming the findings of Altounyanl and Pepys 
and associates.2 Thiazinamium also produced a pronounced protective effect on 
allergen challenge, a confirmation of an earlier investigation.13 In one patient 
only (No. 16, age 64) there was no appreciable protective effect with disodium 
cromoglycate, and in this individual thiazinamium produced the same insig- 
nificant degree of protection, although some bronchodilation could be demon- 
strated. It is remarkable that Herxheimer and Bewersdorff3 could establish 
protective effects with disodium cromoglycate only in some of their 13 in- 
vestigated patients. As their experimental procedure was different from ours, 
we cannot explain the discrepancy in the results. 

The two control tests were performed to ascertain reasonable quantitative 
reproducibility in order to validly demonstrate the protective activity of the 
drugs. The second blank test remained positive in all the patients, but in some 
cases there was a marked difference between the two blank tests. The bronchial 
obstruction after the allergen challenge was sometimes greater and sometimes 
less in the second blank test. In the literature 14-lG two allergen inhalations are 
in general reported to give comparable results, although with some exceptions, 
and information is not always given as to the interval between the tests. There 
is no good explanation for the differences between the two blank tests, but some 
causes of spontaneous changes can be easily visualized. A relationship between 
the initial value of the VC and FEV, and its decrease after allergen inhalation 
could not be demonstrated. Hyposensitization with an amount of allergen which 
causes a mild reaction and hypersensitization with an amount of allergen which 
causes a sharp reaction, as mentioned by Herxheimer,l? also cannot explain the 
differences with the two blank tests in our cases. 

Because the mechanisms of the immediate allergic reaction in the human 
lung (e.g., the responsibIe immunoglobulins, the participating celIular elements, 
and the active chemical mediators) have not been clearly defined, it is not easy 
to explain the mode of action of protective drugs. Coxls reported that disodium 
cromoglycate has no anti-inflammatory properties and no bronchodilating ac- 
tivity, that no antagonizing action against histamine, SRS-A, bradykinin, or 
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serotonin could be demonstrated, and that no inhibition of the antigen-antibody 
union occurs. He suggested on the basis of experiments with animals and 
chopped human lung, passively sensitized with human reaginic serum, that the 
antiallergic activity was due to the prevention of disruption of mast cells 
resulting in inhibition of release of mediators, e.g., histaminc and SRS-I\. 
Orange and Austenl”s Z” reported that pretreatment of rats with disodium 
eromoglycate inhibited the homocytotropic antigen-mediated release of histamint: 
from mast cells but not the immunologic release of SRS-A’“’ bx polymorpho- 
nuclear leukocytes. The knowledge gained from studies in animals is oftelk, 
however, not pertinent to human beings. Therefore an exact explanation of the 
protective effect of disodium cromoglycatc is not possible at this momt:nt. 

Thiazinamium has antihistaminic and anticholinergic activities with bran- 
chodilating effects. Anticholinergic drugs have, in general, no significant pro- 
tective effects on the immediate reaction to allergen inhalation.‘3, 51 Only in sont~ 
cases has a clear protective effect been reported, possibly the result, of brontho- 
tlilation ; a correlation between bronchodilation and protective effect was not 
investigated, however.13’ 21 Antihistamines are specific antagonists of one of the 
likely contributing chemical mediators, histamine. In man they have mild brlt 
significant protective effects on allergen inhalation.‘“~ “3 Moreover, bronchotlila- 
tors (e.g., epinephrine, isoproterenol, and theophylline) also intlucc a protect i v(’ 
effect on the immediate reaction of allergen provocation.l”. L’Z 

There was no correlation between the bronchodilating effect of thiazinamiunl. 
measured as changes in VC and FEV1, and the allergen protective effect in the 
present investigation. The protective effect of thiazinamium measured 60 minutt~s 
after thr allergen inhalation was less pronounced than that of tlisodium cromo- 
glycat,c in relation to the VC and FEV, mcasuretl after the administration of 
the drug and immediately before the allergen inhalation; 20 minutes after the 
allergen inhalation, however, there was no differeucc between the t,wo drugs. 
This could be the result of the decrease of the bronchodilating effect of thiazi- 
namium during the second hour after intramuscular administration, as was also 
tlcrnonstrated by Minette and Patigny.‘4 Thiazinamium showed a more ~)Yo- 
nounced protective effect than the nearly pure antihistamine, mepyramintr.“’ 
At present me t,herefore suggest that the protective effect of thiazinamium was 
the result of a combination of specific antihistaminic and nonspecific bronc~ho- 
dilating cffrcts, although no exact evidence is ara.ilable. Actually, protection 
tests may furnish information not only about antiallergic drugs, hut they iLlSo 
map provide clues about the basic mechanisms of the allergic rtlactiou in 111~ 
bronchial airways. 

Is it possible to draw conclusions from this investigation for clinical applic;l- 
tion? In most reports about clinical trials with a single- or double-blind tccah- 
nique, the subject,ive improvement with disodium cromoglycate appears to 1~ 
more dramatic than changes in objective crit,eria (e.g., FEV,), although 
Robertson and associatsx? established improvement of other lung functions in 
some of their 11 investigated patients. 

The present study gives objective data, but the clinical consequences are xt,ill 
uncertain. In the first place, besides an immediate reaction after allergen chal- 
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lenge, there also is a late bronchial reaction in many patients.16, 26 This late 
reaction starts 4 to 12 hours after allergen challenge and is often prolonged, 
sometimes lasting several hours. Since this type of reaction may be of great 
practical importance, it is therefore necessary to assess these late bronchial 
obstructive reactions in protection tests with disodium cromoglycate and thiazi- 
namium. Moreover, many factors, endogenous, exogenous, and partly unknown, 
may play a role in patients with obstructive lung disease. Although the allergic 
component can be demonstrated, it is difficult to evaluate this component quan- 
titatively, as is often the case with the other factors. It is therefore often im- 
possible to predict the exact clinical results at this moment. 

We thank Dr. R. E. C. Altounyan for detailed information and Fisons Ltd. for providing 
disodium cromoglycate. We also wish to thank Miss H. J. Buys, Miss M. G. E. v. d. Ham, 
Miss L. J. Muller, Miss H. J. Posthumus, Miss J. Drok and Miss B. Feenstra for technical 

assistance. 
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