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The complement system is an in
tegral part of the body's defence 
mechanism. 1

,2 Complement activa
tion has been proposed as having a 
key role to play in the pathogenesis 
of various diseases including rheu
matoid arthritis, systemic lupus 
erythema tosuS3 ,4 and recently 
bronchial asthma.s-s 

J. 
In a previous report, we de

monstrated that common inhalant 
allergen, housedust mite, Dermato
phagoides [arinae activates the 
complement system in vitro by 
classical as well as the alterna
tive pathways in bronchial asthma 
patients, thus indicating that the 
complement system may play an 
important role in the pathogenesis 
of bronchial asthma.s The anaphy
latoxins C3a and CSa formed 
as a result of complement activa
tion by the allergen may thus lead 
to inflamma tory changes as well as 
bronchospasm. The present study 
was undertaken to evaluate whether 
the drugs used in the management 
of bronchial asthma, namely, diso
disum cromoglycate, hydrocorti
sone , salbutamol, aminophylline 
and diethylcarbamazine citrate 
(Hetrazan®) can modulate the acti
vity of the complement system in 
vitro. Although the mechanisms of 
some of these drugs is well defin
ed,9-14 we are unaware of any re
port in the literature dealing with 
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SUMMARY Disodium cromoglycate and hydrocortisone were shown to inhi
bit in vitro complement activation induced by housedust mite allergen, Derma
tophagoides farinae. This in vitro inhibition of complement activity was observ
ed both in skin-test-positive asthma patients and normal su bjects and was found 
to be total when higher concentrations of the two drugs were used. However, 
salbutamol, aminophylline and diethylcarbamazine were found to have no in
hibitory effect on complement activation in either group. 
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the effects of aforementioned 
drugs on the complement system. 
In the present study , these drugs 
were tested for their intrinsic abili
ty to inhibit complement activation 
in vitro caused by the housedust 
mite allergen, D. [arinae, in normal 
subjects as well as asthma patients 
who were skin-test-positive (STP) 
to this allergen. 

MATERIALS AND METHODS 

Drugs 

Disodium cromoglycate cartrid
ges were obtained from Unique 
Chemicals; hydrocortisone sodium 
succinate, from Pharmaceutical and 
Chemical Industries, India ; diethyl
carbamazine citrate, from Unichem 
Laboratories Ltd. ; salbutamol, from 
Cipla , India; a nd a minophilline, 
from East India Pharmaceuticals 
Ltd. 

Allergen 
Housedust mite, Dermatopha

goides [arinae (1,000 protein nitro
gen units (PNU/ml) was procured 
from Miles Laboratories Ltd., U.K. 
Monospecific rabbit anti-human C3 
was obtained from Behringwerke, 
West Germany. 

Patients 

Twelve patients with bronchial 
asthma who were strongly skin-test
positive to D. [arinae took part in 
this study . The patients, who rang
ed in age from 15 to 44 years, were 
in a clinically stable phase. All drug 
used was suspended 24 hours be
fore the study; however, all the 
drugs previously named were not 
tested in each patient. 

*From the Departments of Biochemistry and 
Medicine, All-India Institute of Medical Sci
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Controls 

Five healthy subjects with no 
family history of asthma or any 
other allergic disorder formed the 
control group for this study . The 
age of controls ranged from 22 to 
42 years. 

Complement (C3) activation 

Drugs at increasing c oncentra
tions were added to 0 .5 ml of 
serum incubated at 3TC for 60 
minutes. To this allergen, D. [ari
nae was added at a concentration of 
100 /l1/0.5 ml of serum; it was 
noted earlier that this concentra
tion would give appreciable C3 acti
vation. s The entire amount was in
cubated at 3TC for one hour. This 
was then subjected to two-di
mensional cross-electrophoresisB
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using 2% rabbit anti-human C3 in 
1% agarose (w/v) in order to assay 
the complement activation. 

Two control samples were tested 
simultaneously, (a) the untreated 
serum and (b) the serum treated 
with allergen only. The untreated 
serum was pre-incubated in the 
absence of drugs at 3TC for two 
hours. The second control was pre
incubated at 3TC for one hour. To 
this allergen, D. [arinae was added 
(100 /l1/0.5 ml serum) and was 
again incubated for one hour at 3TC 
before being subjected to two-di
me nsio nal cross-e1ec trop horesis. 

RESULTS AND DISCUSSION 

Disodium cromoglycate and hydro
cortisone 

Disodium cromoglycate (2.5, 5, 
10 and 20 /lg) was tested separately 
with two samples of NHS and 
serum of six STP asthma patients . 
No activation of complement, i.e. 
conversion 0 f C3 to C3 b by D. 
[arinae was observed in the serum 
samples pretreated with 5, 10 and 
20 /lg of the drug in both the 
groups. But when a lower concen
tration (2.5 /lg) of the drug was 
used, inhibition of complement 
activation was only partial (Fig. I). 
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Fig. J Cross·electrophoretic pattern of C3 from normal human serum (A) and the se
rum of a skin-test-positive (STP) asthmatic (B). a, Untreated serum; b, serum + D. 
farinae (l00 J1l); c, serum + disodium cromoglycate (2.5 J.lg) + D. farinae (100 J1l), 
d, serum + disodium cromoglycate (20 J.lg) + D. farinae (IOO J1l) . In each frame the 
left arc is C3 and right arc is C3b. 

The effect of 12,25,35,50,250 
and 500 /lg of hydrocortisone was 
examined separately in two NHS 
and five STP patients. Pretreat
ment of serum with 50, 250 and 
500 /lg of drug resulted in a com
plete blockade of complement acti
vation by D. [arinae in both the 
groups. But 12, 25 and 35 /lg of 
the drug were not able to block the 
complement activation completely 
in normal su bjects and asthma pa
tien ts (Fig. 2). 

Disodium cromoglycate and 
hydrocortisone were shown to 

block the complement (C3) activa
tion induced by the common inha
lant allergen, D. [arinae, as indicat
ed by the absence of a C3b peak in 
the cross-electrophoretic patterns. 
This in vitro inhibition of the com
plement activity was only partial 
when low concentrations of these 
drugs were used. Both drugs be
haved in an identical manner in 
normal subjects and STP asthma 
patients. 

Inhibition of the release of in
jurious products (histamine, a slow 
reacting substance of anaphylaxis
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C3 INHIBITION BY DRUGS USE IN BRONCHIAL ASTHMA 

A B 

Fig. 2 Cross-electrophoretic pattern of C3 from normal human serum (A) and the se
rum of a skin-test-positive (STP) asthmatic (B). a, Untreated serum; b, serum + D. 
farinae (I 00 J.Ll); c, serum + hydrocortisone (I2 J-Ig) +D. farinae (I 00 J.Ll); d, serum + 
hydrocortisone (500 J-Ig) +D. farinae (I 00 J.Ll). 
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SRS-A) has already been demons
trated in sensitised mast cells in 
vitro and in vivo by the use of diso
dium cromoglycate.9, 10, 16 Because 
of their beneficial and often life
saving effects, hydrocortisone and 
its analogues are used in the trea t
ment of severe attacks of bronchial 
asthma. ll These compounds are ex
tensively used to depress immuno
logical responses; t hey possess a 
powerful, general, anti-inflarnmato

~ry action . Although the mode of 
action of some 0 f these drugs is 
well known, the effects of both di-

sodium cromoglycate a nd hydro
cortisone on the complement sys
tem have not been reported so far. 

It is evident from the present 
study that disodium cromoglycate 
and hydrocortisone inhibit comple
ment (C3) activation in vitro. 
Thus, they will also block the for
mation of anaphylatoxin (C3a and 
C5a) which in turn may spare the 
patient from the agony of asthmatic 
symptoms resulting from broncho
spasm. We thus propose here an
other important mode of action of 
disodium cromoglycate and hydro

cortisone via inhibiting the activa
tion of the complement system in 
bronchial asthma patients. 

Salbutamol, aminophylline and 
diethylcarbamazine citrate 

Salbutamol at concentrations of 
5, 25, 50 and 100 I1g was not able 
to inhibit complement activation 
induced by the allergen in two 
normal subjects and four asthma 
patients. Similarly, amounts of 
12.5, 25 and 50 I1g of aminophyl
line had no inhibitory effect on 
complement activation in both the 
groups (one normal and three STP 
asthma patients). No inhibition of 
a conversion 0 f C3 to C3b was 
observed in serum samples of one 
normal and two STP patients treat
ed with 125, 250 and 500 I1g of 
diethylcarbamazine citrate. 

Bronchodialator treatment with 
selective (32 adrenergic receptor 
stimulants has been the conven
tional method of treatment of 
asthma in both adults and chil
dren. These drugs are known to 
stimulate adenyl c yc1ase thereby 
raising levels of cAMP which is turn 
stabilises the c ell membrane and 
prevents histamine release. In the 
present study, salbutamol was not 
found to block C3 activation. Si
milar results were obtained when 
adminophylline, a smooth muscle 
relaxant of the xanthine type, was 
used . The theophylline group of 
drugs is known to act by an inhibi
tory effect on phosphodiesterase 
thereby increasing the levels of 
cAMP. From our study it appears 
that both salbutamol and amino
phylline do not act through the 
complement system. 

Diethylcarbamazine citrate, a 
commonly prescribed anthel
minthic drug for the treatment 
of failariasis, has also been used 
with varying results in the treat
ment of bronchial asthma .14 ,17 

The results observed in this com
mu nication clearly indicate that 
diethylcarbamazine does not inhibit 
the activation of the complement 
system induced by D. farinae. How
ever, Staniunas and Hammerberg 18 
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recently reported that diethylcar
bamazine enhanced the activation 
of the complement system caused 
by intact microfilariae of Dirofila
ria immitis and their in vitro pro
ducts. 
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