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Short Communication 

Bronchial and Basophil Reaction 
to Polymyxin B in Asthmatic Patients 
P. GORSKI, J. ROZNIECKI, B. KUZMINSKA and J. GRZEGORCZYK 
University Clinic of Pneumonology and Allergology, Medical Academy, L a z .  Poland 

The hypothesis that increased reactivity to polymyxin B in asthmatic patients is not limited 
to the bronchi but also exists in basophils was investigated in 26 atopic asthmatic subjects. 
Quantification of basophil degranulation induced by polymyxin B was performed using a 
flow-cytometric method. Significant degranulation was noted in 17 patients, but in none of 
10 healthy controls. There was close relationship between basophil "releasability" to 
polymyxin B and bronchial reactivity to inhaled polymyxin 8. These findings support the 
hypothesis. 
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Polymyxin B, a polypeptide antibiotic, is often 
used as a potent agent for degranulating mast 
cells in vitro (6). It is known that bronchospasm 
may occur in patients with chronic obstructive 
lung diseases after. therapeutic inhalation of 
polymyxin B (2, 11). As atopic asthmatic pati- 
ents are especially susceptible to this agent, it 
has been used to detect the allergic background 
of bronchial obstruction (4). One may assume 
that polymyxin B induces airway obstruction 
via degranulation of mast cells and subsequent 
release of anaphylactic mediators. To  verify 
this hypothesis we examined blood basophils of 
asthmatic patients for susceptibility to po- 
lymyxin B. 

MATERIAL AND METHODS 

Clinical evaluation 

26 patients with mild atopic asthma and 10 
healthy controls participated in the study. The 
patients were evaluated according to medical 
history (seasonal anamnesis) and positive skin 

prick tests to pollens (Bencard). Many of the 
patients also had positive prick test to other 
common allergens such as house dust, feathers, 
moulds. They had not undergone hyposensi- 
tization therapy in the last 2 years or treatment 
with disodium cromoglycate in the 4 weeks 
prior to the study. 

Inhalation of polymyxin B 

The patients inhaled 1 rnl polymyxin B sul- 
phate in saline at a concentration of 20 mg/ml. 
The aerosol was generated in a Wisbadener 
glass inhalator with an oxygen flow of 8 I/min. 
The airway reaction was measured by use of a 
Godart spirograph. We assumed that threshold 
reaction to polymyxin B was obtained when 
FEV, decreased more than 15% within 7 or 15 
min of the inhalation. Three puffs were per- 
formed each time, and the highest value used 
in the calculation. Details of the method have 
been described earlier (4). 
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Preparation of dilutions 

Polymyxin B sulphate was diluted in an aque- 
ous Ca++ and Mg++ at a concentration be- 
tween 10-3 and 10-6 pg/ml and distributed in 
wells of microtitre Cooke plates. Two control 
wells were used: the first without polymyxin B, 
the second was a plate with polymyxin B solu- 
tions but without calcium or magnesium ions. 

Basophil count 

The study was performed single blind, the per- 
son counting was blind to the blood samples 
examined. A double-chambered Fuchs-Rosent- 
ha1 haemocytometer with a volume of 3.2 mm3 
was used, and metachromatic staining with 
0.025% toluidine blue in 30% ethyl alcohol ad- 
justed to pH 3.4-3.6 with 4 pl/ml glacial acid, 
revealed the basophils as the only cells with 
stained cytoplasm. They showed pink on a clear 
background. To calculate the number of cells 
per 1 mm9 an average count from both cham- 
bers was taken and multiplied by 3.13. The 
subjects with a basophil count below 20 mm3 
were excluded from the study. Degranulation 
was significant if differences between the study 
and control wells were above 40% with a count 
of 30 or 40 basophils in the control wells, and 
30% with 60 basophils; according to the prin- 
ciple of Benveniste (1). Preparation of basophils 
by centrifuging, and washing in Tyrode’s solu- 
tion was performed according to this author. 
Each subject was studied twice. When the se- 
cond examination, performed after 2-3 days, 
differed more than 30% from the first the sub- 
ject was excluded. 

Statistical analysis. The distribution did not seem 
to be gaussian. We used the median test (the 
significance level 0.05). 

RESULTS 

Inhalation test 

Fifteen or 26 atopic asthmatic patients had 
significant bronchial obstruction after inhala- 

not respond to polymyxin B had slight dyspnea 
after the provocation but the fall in FEV, was 
slight. 

Basophil degranulation 

There was no significant difference in total 
basophil count between the group of atopics 
and healthy subjects. 

N o  significant degranulation was found in 
the group of healthy controls, while 17 of 26 
asthmatic patients showed basophil degranula- 
tion in vitro. The basophil reaction was statisti- 
cally significant for all concentrations in the 
group of atopics. As a rule the inhalation test 
was positive in those patients in whom basophil 
degranulation in nitro had been previously ob- 
served. 

DISCUSSION 

Polymyxin B is a histamine-releasing agent 
whose action is known from animal experi- 

Table I 

Basophil reaction to polymvxin B in healthy subjects and 
asthmatic patients 

Concentrations Of 

polymyxin B 

in pg/ml Helathy subjects Asthmatic patients 

Number of basophils f SD in 1 mm3 

Control igac9i 367 f 205 
10-3 173_+90 260C 175 
10-4 176C82 2.58 f 180 
10-5 1 7 9 f 9 0  1 9 7 f  181 
10-6 1 7 8 f 8 7  3 3 6 f  189 

Table 2 

Relationship between results of inhalation test and basophil 
degranulation in uitro in 26 asthmatic patients 

Degranulation test in uih-o 

+ 14 I Inhalation 
test 

- 3 8 
tion of polymyxin B. Some patients who did 
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ments (6). The inhalation test is most frequent- 
ly positive in atopic asthma and is recommen- 
ded for detecting the allergic background of 
bronchial obstruction (4). Some authors suggest 
that increased reactivity in asthma is not limited 
to the bronchi but also exists in the mediator 
releasing system (5 ,  8). There was a significant 
correlation between bronchial reactivity to hi- 
stamine and spontaneous histamine release in 
asthmatic patients (8). Human basophils are 
more susceptible to D,O in allergic than in 
healthy subjects (3, lo), thus, it might be as- 
sumed that inhaled polymyxin B produces air- 
way obstruction via degradation of the sensi- 
tized mast cells in asthmatic patients. We noted 
significant basophil degranulation in allergic 
persons. Some authors suggest that histamine 
liberators do not degranulate basophils of heal- 
thy humans (9). We did not observe any degra- 
nulation in healthy controls either. 

Findley suggested that basophils exhibit “re- 
leasability” to D,O in allergic subjects (3). Our 
results point to the existence of such “releasabi- 
lity” also to polymyxin B. The close relationship 
between basophil “releasability” and bronchial 
hyperreactivity to inhaled polymyxin B sug- 
gests that the nature of both phenomena is 
similar, and bronchospasm after polymyxin B is 
due to mast cell degranulation. It is of interest 
that not all asthmatics react to inhaled or in 
uztro polymyxin B. It is possible that negative 
inhalation tests may be due to penetration of the 
polypeptide to mast cells, although it seems 
more probable that there are differences in 
“releasability” of basophils and mast cells among 
atopic asthmatic patients. 

REFERENCES 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Benveniste, J.: The human basophil degranulation test as 
an in vitro method for the diagnosis of allergies. Clin. 
Allergy 11, 1-11, 1981. 
Dickie, K. J., Groot, W. J.: Ventilatory effects of aerolized 
kanamycin and polymyxin. Chest 5,694, 1973. 
Findley, S. R., Lichtenstein, L. M.: Basophil “releasability” 
in patients with asthma. Am. Rev. Respir. Dis. 122, 53-59, 
1980. 
Gorski, P., Roiniecki, J., Szmidt, M.: Bronchial reactivity 
to inhaled polymyxin B in subjects with asthma and 
chronic obstructive bronchitis. Lung 156, 237-241, 1979. 
Kerrebijn, K. F., Neijens, H. J., Dagenhart, H. J., de 
Jongste, J.: Celluar determinants of bronchial hyperreac- 
tivity. Am. Rev. Respir. Dis. 125, Suppl. 67, 1982. 
Kriiger, P. C., Lagunoff, D.: Mast cell restoration. A 
study of the rat peritoneal mast cells after depletion with 
polymyxin B. Int. Arch. Allergy Appl. Immunol. 65, 
278-290, 1981. 
tichtenstein, L. M., Foreman, I. C., Conroy, M. C., 
Marone, G., Newball, H. H.: Differences between hista- 
mine release from rat cells and human basophils and mast 
cells. In: Pepys J. & Edwards A. M. (eds.): The  mast cell, 
pp. 83-96. Pitman Medical Press, Bath, 1979. 
Neijens, H. J., Dagenhart, H. J., Raatgeep, R., Kerrehgn, 
K. F.: The  correlation between increased reactivity of the 
bronchi and mediator releasing cells in asthma. Clin. 
Allergy 10,535-539, 1980. 
Stanworth, D. R.: Mechanisms of triggering of mast cells 
and basophils. In: XI1 Congress of The  European Aca- 
demy of Allergology and Clinical Immunology. Medical 
Press, Florence 1983,25-32. 
Tung  R., Lichtenstein L. M.: In vitro histamine release 
from basophils of asthmatic and atopic individuals in 
DgO. J. Immunol. 5,2067-2072, 1982. 
Wilson F. E.: Acute respiratory failure secondary to poly- 
myxin B inhalation. Chest 2, 237-139, 1981. 

Address: 
Pawel G6rski 
University Clinic of Pneumonology 

and Allergology 
Medical Academy 
Kopcinskiego 22 
I.&& 
Poland 


