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ABSTRACT
Background and Objectives: Apoptosis of eosinophils is of significant value in assessing the 

airway inflammation in patients with asthma. Our purpose was to investigate the degree of 
expression of the Bcl-2 protein in sputum eosinophils during acute asthma exacerbation and its 
relationship with exacerbation severity.

Materials and Methods: The study was carried out in Mostafa Khomeini Hospital, Tehran, 
Iran in March 2008. Sputum was obtained from 15 asthmatic patients and 13 healthy subjects as 
a control group. Number of eosinophils was counted and Bcl-2+ eosinophils were stained using 
immunocytochemistry. 

Results: Sputum eosinophils and Bcl-2+ eosinophils were significantly higher in patients with 
acute exacerbation than controls (P<0.05). 

Conclusion: Bcl-2 prolongs survival and decreases apoptosis of airway eosinophils during acute 
asthma exacerbation. Eosinophil apoptosis and inhibition of Bcl-2 represent a target for new and 
effective therapeutic strategies of asthma.
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Introduction

Asthma is one of the most common causes 
of referring to the pulmonary clinics and 

is characterized by reversible airway obstruction. 
Eosinophils are known to play a pivotal role in 
asthmatic airway inflammation. Infiltration of 
eosinophils into the bronchial wall and respiratory 
epithelial damage are two distinctive features of 
asthma (1,2). These bronchial changes involve four 
steps namely, enhanced eosinophil production, 

recruitment of lung tissue, activation of eosinophils, 
and release of mediators. The prolongation of 
eosinophil survival is important in the pathogenesis 
of asthmatic airway inflammation. Apoptosis plays a 
central part in normal tissue homeostasis as well as 
having a role in various clinical diseases characterized 
by either increased or decreased cell survival (3). It 
is thought to be critically important in promoting the 
clearance of inflammatory cells and the resolution 
of inflammation. Apoptosis of eosinophils may be 
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clinically relevant in asthma, promoting the removal 
of airway eosinophils and contributing to clinical 
improvement. Among apoptosis suppressing genes, 
bcl-2 prevents apoptosis either through altering cell 
cycle rates or by activating antioxidant-associated 
mechanisms (4, 5).

Apoptosis is characterized by chromatin 
aggregation; DNA fracture and exploring the cell 
walls morphologically. Three gene groups play a 
significant role in apoptosis:

Bcl2 apoptosis inhibitory genes (B cell lymphoma/
Leukemia) (6)

Apoptosis stimulatory genes such as Caspaze (7)
Intermediate genes such as Fas & Fasligand & 

P53(8, 9)
Bcl2 is an internal protein inhibits apoptosis 

throughout the different ways.
This study was undertaken to determine whether 

bcl-2 expression in sputum reflected the clinical 
severity of patients with asthma comparing to the 
healthy controls.

Materials and Methods
Twenty- eight subjects for this case control study 

were selected including 15 patients and 13 healthy 
controls. The patients with asthma were recruited for 
this study from the Division of Allergy, Department 
of Internal Medicine, Mostafa Khomeini Hospital 
Tehran, Iran, (we took the patients agreement to 
participate in this study). The diagnoses of asthma 
were established in the patients according to their 
symptoms of recurrent episodic wheezing and dyspnea 
and they were included of 7 men and 8 women (46%, 
& 54%, respectively).

Healthy controls were recruited from staff at the 
Shahed University of Medical Sciences. They had 
past medical and family history of allergy, asthma, 
and atopia.

Sputum induction 
All subjects were premeditated with inhaled 

salbutamol 2 puffs (200 mg). Subjects inhaled 
hypertonic saline solution aerosols generated by a 
nebulizer for 10 minutes. They were encouraged to 
cough deeply and frequently during hypertonic saline 
inhalation. Most of the patients produced adequate 
Sputum (7 ml and more) during the first 10 minutes 
(10).

Sputum processing
The method of sputum examination was done as 

reported earlier (11). Sputum was treated by adding 
equal volumes of 0.1% dithiothreitol followed by 
equal volumes of Dulbecco's phosphate-buffered 
saline (D-PBS). The sample was then mixed gently 
and placed in 37°C for 15 min on hot plates to ensure 
complete homogenization, and subsequently was 
centrifuged at 1500 rpm for 10 min. The upper liquid 
emptied and the plate was distributed in 3 slides. Two 
slides were dried by air- drying method and fixed by 
formaldehyde 4% for 30 min to immunocytochemistry 
investigations. The third slide was stained for cell 
count by Wright Geimsa. Assessing and investigations 
were done by laboratory experts.

Immunocytochemistry Analysis of BCL-2
Immunocytochemical analysis was performed on 

sputum slides. The primary antibody was applied for 
15 min with anti bcl-2 antibody  ( Dako, Denmark  )
analysis was performed by peroxidase reaction and 
then bcl-2 exposed to the Teriton 3x-100% including 
goat serum 10% for 30 min in room temperature 
and then incubated with primary antibody bcl-2 
enzyme  1/300 for about 72 h in 4°C. The samples 
were incubated with secondary antibody, peroxides 
conjugated, 1/100 (DAKO, Germany) for 2 h in 37° 
C after washing with buffer saline. Daminobenzidin 
(DAB) 0.02% with H2O2 0.015% and nickel sulfate 
o.4% in buffer saline were added to form the brown 
sedimentation due to DAB/Peroxidase and after that 
samples were dried, cleaned and were assessed by 
ZEISS microscope. Negative control was done to 
determine antibody reaction and for this reason, we 
omitted primary antibody in protocol. The cells that 
stained for bcl-2 were counted. Dates were calculated 
in form of mean and SD and t test was done to compare 
between two groups.

Results
The results of the investigation showed that the 

eosinophils, which were dyed by Wright Geimsa, 
were seen in bluish color and the number in patients 
was more than control group.

We counted eosinophils, which were brown because 
of immunity reaction with anti-bcl-2 .The results   
showed percentage of bcl-2+ eosinophils in sputum 
was more in patients with acute asthma comparing to 
the control (Table 1). 
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Discussion
Eosinophils play an important role in patients with 

asthma. Inhibition of eosinophil apoptosis leads 
to asthma exacerbation. Bcl-2 prevents apoptosis 
through the antioxidants mechanisms. Related 
reports showed bcl-2 increasing in bronchial biopsy 
of asthmatic patients. A number of studies were done 
on sputum eosinophils apoptosis. Some of them 
showed increasing bcl-2 apoptosis in macrophages 
and lymphocytes comparing to the controls and 
found that it is related to the asthma severity (4). 
The others showed eosinophils in sputum during 
the acute asthma exacerbation and 2 weeks after 
treatment (12). They realized high increased number 
of sputum eosinophils during attacks and decreased 
number of sputum eosinophils after treatment. IL5 
and expression of bcl2 is correlated with asthma 
severity and IL5 will increase the eosinophils survival 
(13). Moreover, eosinophils culture with IL 5 in vitro 
showed apoptosis inhibition and induced MRANA 
bcl-2 and Protein expression as well (14).Thus IL5 
has an inhibitory effect on the eosinophils apoptosis 
by regulating the bcl-2 expression (15).

Hasala et al. reported the effect of the levocetirizine 
on inflammatory mediators including cytokines, 
growth factors, proteinases, and antiproteinases 
produced by eosinophils, which may be of importance 
in allergic inflammation and airway remodeling (16).

The current study showed that sputum eosinophil 
percentage in patients with acute asthma is more than 
controls, which is confirmed by previous studies. It 
is also determined that bcl-2 sputum eosinophils in 
patients with acute asthma are more that controls.

Conclusion
There was a significant positive correlation between 

number of bcl-2 sputum eosinophils and sputum 
eosinophils percentage. In summery, percentage of 

eosinophils and bcl-2 sputum eosinophils in patients 
with acute asthma is more than controls. As a result, 
bcl-2 may increase the survival of eosinophils and 
decrease apoptosis in airway eosinophils with acute 
asthma and causes airway inflammation.
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