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Effect of medications of various groups on pro-inflammatory
cytokine tnf- α level in induced sputum in patients with
acute copd affected by lung Tb
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The article examined the application of different methods of treatment and their effect on the regional (in induced
sputum) level of pro-inflammatory cytokine TNF- α in patients with chronic obstructive pulmonary disease (COPD)
who had had lung TB. It highlights the beneficial use of the treatment of acute phase of COPD by combining β2 agonist and an anticholinergic medication (Berodual) and doxofylline (Aerofyllin) for correction of the regional
(endobronchial) cytokine imbalance of homeostasis.
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1. Introduction
Lung tuberculosis (TB) as an etiologic factor of
chronic obstructive pulmonary disease (COPD)
plays an integral role and remains a subject of
scientific debate in modern phthisiopulmonology.
If we consider the COPD as a universal reaction
to all known and suspected risk factors [2], our
extensive clinical expertise allows us to assert
that recent lung TB can be considered as a risk
factor of COPD progression [1, 9, 10].
Among the possible mechanisms of rapid
progression of COPD in individuals who have
had lung TB, the emphasis is placed on
homeostasis imbalance which performs an
important sanogenetic ("antimycobacterial")
mission whereas in COPD it performs a
pathogenic effect which maintains a chronic
inflammatory process in bronchopulmonary
system.
It must be noted that attempts to administer "antiTNF-strategies"
(etanercept,
infliximab,
adalimumab) in patients with COPD with recent
lung TB have led to the development of serious
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complications - the reactivation of latent
tuberculosis infection by reducing the
subpopulation and functional activity of
"antimycobacterial" CD4 + T memory cells
capable of suppressing mycobacteria by
synthesizing IFN-γ [6, 7]. Thus, the research in
anti-cytokine therapy in COPD patients with
recent TB seems quite a perspective.
The aim of this study is to evaluate the clinical
effectiveness of combined therapy (β2 – agonist
and an anticholinergic medication (Berodual) and
doxofylline (Aerofyllin) for correction of regional
(in induced sputum) level of pro-inflammatory
cytokine TNF- α in patients with chronic
obstructive pulmonary disease (COPD) with
recent lung TB.
2. Methods and Resources
There were 98 male patients with COPD with
recent lung TB of different forms under study.
The 1st group consisted of 42 patients with
COPD of I-II degree (stable stage of COPD, β2agonists and xanthines were not administered).
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For comparative assessment of clinical
effectiveness of different groups of medications
and their combinations, three more groups of
patients were formed.
Thus, to assess the clinical anti -TNF-α- activity
we have administered a combination drug
Berodual as complex therapy to target acute I-II
stages of COPD in individuals with recent lung
TB (2nd group, 19 patients).
Berodual ("Boehringer Ingelheim Pharma GmbH
& Co KG", Germany) is a metered -dose inhaler
combining two components – fenoterol and
ipratropium, administration 2 inhalations 3 times
a day for 21 days. For clinical evaluation of anti TNF-α- active drugs of the xanthine group (the
third group, 21 patients) we administered
doxofylline (Aerofyllin, ABC Farmaceutici,
Turin, Italy; Table. 400 mg) 1 tab. 2 times a day
for 21 days course. To assess the clinical activity

of anti-cytokine combination of bronchodilator
therapy (group 4th, 16 patients), we used a
combination drug Berodual (2 inhalations 3 times
a day for 21 days course) and Aerofyllin (1 tablet
2 times a day for 21 days course .)
The concentration of TNF-α in induced sputum
(collected after a 15-minute inhalation of 3%
hypertonic solution of chlorine via nebulizer) was
determined by means of immunoenzyme method
by applying commercial kits ProCon TNF- 
("Protein Contour ", Russia).
3. Results and Discussion
We have found out (Fig.) that patients with
COPD affected by lung TB had the level of TNFα in induced sputum at exacerbation of chronic
nonspecific diseases (2nd - 4th group) 5,9-5,7
times higher (p<0.001) than in patients with
stable course of disease (group 1).

Fig 1: Dynamics of pro-inflammatory cytokine TNF-α in induced sputum under the influence of
treatment in patients of the 2nd, 3rd and 4th groups pg/ml per unit of protein
It was also discovered that over the 3- week
course of the combination drug Berodual (Group
2) the investigated indices significantly reduced
by 18.3% (p<0.001) whereas with the application
of Aerofyllin (Group 3) the investigated indices
have increased to 20 8% (p<0.001), which is not
significantly different from the corresponding
phase of the study in patients of the third group
who experienced Berodual. Thus, we have found
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that Aerofyllin and Berodual have a similar (anti TNF-α- active) effect on the regional
(endobronchial) cytokine level of COPD patients
with recent lung TB.
Patients of group 4 under the influence of
combined therapy of Berodual and Aerofyllin
displayed the decrease of TNF-α levels in
induced sputum by 45.4% (p<0.001), which may
indicate a double effect of anti-cytokine (as
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related to TNF-α) activity of each of the
components of the complex therapy of Berodual
and Aerofyllin.
4. Conclusions
Thus, having analyzed the scientific evidences we
can draw the following conclusions:
1. During acute stages (of non-infectious nature)
of COPD, patients with recent lung tuberculosis
in comparison with stable COPD in these patients
revealed an increase in multiple regional
(endobronchial) levels of the proinflammatory
cytokine TNF-α.
2. It was proved that the use of combined drug
therapy in acute stages of COPD with application
of β2- agonist and an anticholinergic drug
(Berodual) and doxofylline (Aerofyllin) is rather
beneficial with the purpose of regional correction
of (endobronchial) Cytokine imbalance of
homeostasis.
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