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In order to evaluate the importance of the alpha-adrenergic system
in the regulation of the bronchomotor tonus in patients with middle
and severe bronchial reactibility, e ects of the Oxedrine (stimulator
of alphag-adrenergic receptor) and Tolazoline (blocker of ajpha
adrenergic receptor) in this adjustment were researched, in comparison
to the e ects of the befadrenergic receptor (Hexoprenaline) and
anticholinergic substances (Ipratropium bromide).

Material and Methods

is study project was approved by the Ethic Committee of
the Medical Faculty in Prishtina. Selection of patients for this study
was done based on the data from anamnesis, clinical-laboratory
ascertainments, and functional pulmonary examinations. Study
involved overall 21 patients. At least 48 hours prior research of
bronchial reactibility response, patients has not administered any of
the bronchodilatory substances. Examined were informed regarding
manner of the functional pulmonary examinations. Patients were
su ering from asthma, with or without being followed by bronchitis.
Average of the disease lasting was 11 + 6 years (from 4-20 years).
Average of their age was 44 + 7 years (from 29 - 45 years), whereas
average of relative weight was 70 = 7% (from 65 - 72%). e aim of
the examination was explained to each of the patients in advance.
Pulmonary function was de ned at the rest, which was composed of
measurement of vital capacity (VC), forced expiratory volume (FEV
resistance in the airways (Raw) and intrathoracic gas volume (ITGV).

In addition to the measurement of these parameters of the
pulmonary ventilator function, Maximum Expiratory Flow-Volume
Curve (MEF) was also de ned. Curve (MEF) was registered in a
seating position with same breathing action as the forced vital capacity.
Person breathed with mouth (closed nose), through a muzzle of the
pneumotachograph.

Air ow was measured with the help of the pneumotachograph,
whereas the volume through a volume-integrator. MEF curve was
registered in the X-Y writer (Hewlett-Packard).

Flow was registered in the ordinate, and the volume in abscissa.
Several parameters were calculated, whereas Maximum Expiratory
Flow was taken for analyses a er it has expirated 25, 50 and 75% of VC
(MEF,, MEFE,, and MEF® - I/s.).

25" 50'
ese parameters were analyzed since they are situated in the part
of the curve which primarily depends on mechanic features of the
lungs and not from the expiratory force and also because of being more
sensitive than FEMn measurement of bronchial reactibility. Prior to
the provoking of bronchoconstriction, at least two reproducible MEF
curves, blood pressure, and pulse were measured as well.

General resistance of the air ow in the airways (Raw) and the
volume of the intrathoracic gas (ITGV) were researched in patients. e
patient was placed in the cabin of the plethysmograph that was closed
in a hermetic manner, and was connected to the pneumotachograph
through an oral mask in order to breathe the air. During the inspirium,
with an expansion of the sternum, air in the cabin compresses; whereas,
it decompresses in the lung, namely it comes to the decrease of the
intrathoracic pressure with the proportional increase of the pressure
in the cabin. During the expirium, the opposite situation appears:
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pressure, and pulse were measured and similarly were repeated a er
15, 30 and 60 minutes.

In order to observe changes in the airways permeability aer
inhaling of aerosol of Oxedrine, Tolazoline, and Hexoprenaline or
Ipratropium, index of changes in percentage was calculated, namely
Raw, ITGV and SRaw (%P) values were calculated as follows:

Initial values - minimal value a er the inhaling of certain substance

Ind. of decrease = x 100
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an increase of cholinergic and alpha-adrenergic response towards
di erent stimulators [18].

Despite the theory of Szentivany, which considers that the
adrenergic system activity is decreased, our results show that the activity
of the betaadrenergic receptor is increased in order to contra pose
cholinergic constrictor impulses in patients with increased bronchial
reactibility. Meanwhile, the activity of alpha-adrenergic receptor is not
important in this mechanism.

Research on e ect of the phentolamine in patients with bronchial
asthma has not registered any changes of lung functional tests
parameters (FEY GAV/WL; V,. and V ERV) by ascertaining that
the increased activity of alpha-adrenergic receptor is not the central
mechanism in causing of the asthma disease and by emphasizing
the dominant role of bejareceptor agonists [19]. Nonetheless, this
author presents that asthmatic patients included in the research have
manifested heterogenic response to phentolamine by categorizing
these patients with positive reaction, patients with negative reaction
and patients without reaction to phentolamine. is author assumes
that this di erent reaction to phentolamine is as a result of the di erent
relation of the activity of beta adrenergic receptor, alpha adrenergic
and cholinergic receptor at the bronchial tree [19]. Blockage of alpha-
adrenergic receptor through the application of phentolamine has no
signi cant impact to the reaction of the airways smooth musculature
to histamine. Although, in some of patients with asthma are registered
improvements of lung functional tests (FfVbut without any
signi cant impact [20]. Role of the phentolamine in the airways tonus
should not be totally eliminated because systemic administration of
phentolamine causes the increase of the incidence, rate and amplitude
of respiratory movements of sheep fetus in utero during hypoxia. is
proves regarding relation of phentolamine in the central mechanisms
of breathing, also [21]. Phentolamine dose not cause the myorelaxant

Bronchial tree of a healthy person have equilibrium of the alpheg €ct following the induction of bronchoconstriction from  the
adrenergic and begadrenergic system activity in the favor of |nhalatory therapy Wlt-h metakolin gnd hlstamlne in the experiment
domination of betareceptor activity. Due to this fact, it is assumed thatVith apes. Isoprenaline has manifested direct myorelaxant e ect
in case of hypoact|v|ty of the b?mrenergic System dominates a|pha_ fO"OWlng the induction of bronchoconstriction with aerosol therapy
adrenergic system, thus it was supposed that this mechanism plays \ti#h metakolin and histamine. Meantime, atropine has manifested the
main role in the bronchoconstriction in patients with bronchial asthma

[17].

According to Szentivan, increased bronchial irritability of airways
in asthmatics is caused by the autonomous disbalance, which derives
from the decreased beta-adrenergic function, and which results with
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functional test values in patients with asthma and chronic obstructive blockade of alpha and beta-receptors in intrinsic bronchial asthma. Clin Allergy
3

diseases [22]. : 439-448.

. . 10. Mathé AA, Astrom A, Persson NA (1971) Some bronchoconstricting and
All of these results suggest that role of Oxedrine and Tolazoline broncho-dilating responses of the isolated human bronchi: evidence for the

depends directly on the presence and structural extension of alpha existence of alpha-adrenereceptors. J Pharm Pharmacol 23: 905-910.

adrenergic receptor, respectively from two SUb'tYpeS of these l’eceptqus.'Lux R, Awa W, Walter U (2009) An interdisciplinary analysis of sex and gender
erefore, further researches of the conguration and sub-types in relation to the pathogenesis of bronchial asthma. Respir Med.103: 637-649.

of these receptors would help out in a_clearer de_nlng of the role of, .\, yspFkHYD 2 *uU LICRHQ .- 1HII 5% OHQGHORZLW]

these receptors in the pathophysiologic mechanism of asthma and modulation of premotor cardiac vagal neurons in the brainstem. Respir Physiol

pulmonary obstructive diseases. Neurobiol 174:102-110.

C lusi 13. Leff AR, Munoz NM (1981) Evidence for two subtypes of alpha adrenergic
onclusion receptors in canine airway smooth muscle. J Pharmacol Exp Ther 217: 530-

. . 535.
Based on obtained results, it can be concluded as follows:

. . . 14. Grundstrom N, Andersson RG, Wikberg JE (1984) Inhibition of the excitatory
* Inhalation of Oxedrine (120 mg-aerosol), stimulator of alpha,- non-adrenergic, non-colinergic  neurotransmission in  the guinea-pig
adrenergic receptor applied to the patients with middle and tracheobronchial tree mediated by alpha2-adrenoceptors. Acta Pharmacol

severe bronchial reactibility does not change the increase of the ¢! (Copenh) 54: 8-14.

speci c resistance (SRaw) of airways (p > 0.1). 15. Andersson RG, Fiigner A, Lindgren BR, Muacevic G (1986) Inhibitory effects of
o ) clonidine on broncospasm induces by vagal stimulation or antigen challenge in
* Application of Tolazoline (20 mg-aerosol), as blocker of alpha,- guinea-pigs. Eur J Pharmacol 123: 181-185.

adrenergic regeptor 5‘_p|_0_|'ed to the patients with middle anq.ﬁ. Lindgren BR, Ekstrom T, Andersson RG (1986) The effect of inhaled clonidine
severe bronchial reactibility also does not change the decrease ofin patients with asthma. Am Rev Respir Dis 134: 266-269.

the speci c resistance (SRaW) of arrways (p > 0'1)‘ 17. Hendersson WR, Shelhamer JH, Reingold DB, Smith LJ, Evans R, et al. (1979)
P . . . . Alpha-adrenergic hyper-responsiveness in asthma. N Engl J Med 300: 642-
 Application of Hexoprenaline through inhalation to the patients 647

with middle and severe bronchial reactibility causes signi cant

; ; ; 18. Szentivany A (1968) The beta adenergic theory of atopic abnormality in
<0.01).
decrease of speci c resistance (SRaw) of airways (p < 0.01) bronchial asthma, J Allergy 42: 203,

° Ipratropigm as.antagonist Of the cholinergic system applied 8 10.shiner RJ, Molho MI (1983) Comparison between an alpha-adrenergic
aerosol in patients with middle and severe bronchial reactibility
also causes signi cant decrease of speci c resistance (SRaw) of
airways (p < 0.01).

« Tis suggests that the application of agonists and antagonists in
patients with middle and severe bronchial reactibility does not
change the activity of alphand alpha adrenergic receptor
in the smooth bronchial musculature and it is not a primary
mechanism which causes reaction in patients with middle and
severe bronchial reactibility. ere is a possibility that sub-
types of alphaand alpha adrenergic receptors persist, yet in
insu cient size to react signi cantly with agonist and antagonist
alpha-adrenergic substances.
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