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A model of experimental chronic purulent pneumonia was induced in mongrel white rats. Morphological changes in the heart 
tissue were manifested by uneven hypertrophy of cardiomyocytes, thickening of vascular walls and increasing their quantitative 
ratio, moderate growth of connective tissue layers in perivascular zones, intermuscular edema with impaired blood circulation of 
the muscle wall. When electromyostimulation with pulsed currents of respiratory muscles in the heart tissue revealed dystrophic 
swelling and focal dilution of cardiomyocytes, uneven inter-daily edema, hypertrophy of the walls of arterioles, full blood, circulatory 
disorders in the form of focal hemorrhages in the myocardium and epicardium.

Chronic Obstructive Pulmonary Disease (COPD) is considered 
as one of leading diseases of morbidity among the population of 
the world. The disease progresses rapidly, leading to early dis-
ability of patients, thereby causing significant economic and social 
damage [1]. Due to pneumonia, the cardiovascular system stops 
functioning properly, worsening the prognosis of recovery. 

Pathomorphological changes in the heart with COPD and pul-
monary hypertension are characterized mainly by 2 types of 
changes. For the first (hypertrophic-hyperplastic) type is charac-
terized not so much by dilatation as by hypertrophy of the right 
ventricle of the heart. In the second type of restructuring, there 
is a combination of myogenic dilatation of the right ventricle with 
myocardial hypertrophy and, less commonly, with expansion of 
the left ventricle cavity. Atrophic-sclerotic processes predominate 
in the muscle fibres of the right ventricle. The endocardia fibro-
elastosis is expressed in the right atrium and right ventricle. The 
muscle fibres in the left ventricle are not changed or predominate 
their hypertrophy, and cardiosclerosis has a large-scale character 
feature and is signed only in the presence of concomitant diseases 
(arterial hypertension, atherosclerosis) [1].

 
The major reason of death in COPD is recognized as the devel-

opment of severe respiratory and pulmonary heart failure [3-7].

Introduction

20 outbred white rats - males weighing 180 - 200g were exam-
ined. Test rats were divided into 2 groups. In the first group were 
examined healthy rats. In the second group were examined rats 
with model of e-CPI. The model was reproduced by the method of 
Batyrova ZB and Shamirzaeva NH [2], which is based on prolonged 
mechanical intra-trachea-bronchial irritation of the respiratory 
tract. In the conditions of sterile, under local novocaine anaesthesia, 
a longitudinal incision was made along the midline on the anterior 
surface of the neck of the animal 1.5 - 2.0 cm long. After exposure of 
the anterior wall of the trachea between its rings, a capron thread 
with a diameter of 0,4 mm, up to 8 - 10 cm long was inserted. In this 
case, the distal end of the thread was in the lumen of the trachea, 
and its proximal end was fixed on the skin. The wound was sutured 
in layers tightly. After 30 - 45 days from the beginning of the experi-
ment, the fixing nylon thread was cut and removed with the help of 
tweezers. Slaughter of animals was carried out by instant decapita-
tion on 30 - 45 days from the moment of reproduction.

For morphological researches, the taken pieces of the dia-
phragm and lung tissue, taken after slaughter, were fixed in a 10% 
solution of neutral formalin. Paraffin histological sections 5 - 6 mg 

Materials and Methods

To study the morphology of heart tissue in experimental chron-
ic purulent inflammation of the lungs (e-CPI) during electromyo-
stimulation of respiratory muscles by pulsed currents. 
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thick were stained with haematoxylin eosin. Microscopy of the 
preparation was carried out under an optical microscope XS-213 
and a microscope from Leica.

In the second group, on the 45th day from the start of the ex-
periment with e-CPI, the electromyostimulation of respiratory 
muscles was performed by pulsed currents. The apparatus "Stimu-
lus-1" was used (Figure 1). On the pre-treated skin surface of e-
CPI along the mid-axillary line bilaterally at the level of 7 - 8 ribs, 
electrodes 1.5 x 1.3 cm in size were fixed with gaskets (Figure 2). 
To four rats in this group, current was supplied in a constant mode, 
and separately to 4 rats in a variable mode. The current strength is 
0.1 mA/cm2, the frequency is 2.5 - 5.0 ms. For 5 minutes, e/d, No. 
9 procedures.

Macroscopic picture of the e-CPI: Not collapsed lung, in places 
pale gray-red or dark red color, dough consistency, under the pleu-
ra and parenchyma found small hemorrhages. On a section of the 
lumens and transected bronchi extruded and flows foamy cloudy 
liquid, sometimes colored in pink. 

The morphological picture of the heart in rats in the control 
group of animals is characterized by unexpressed hyperemia of 
the tissue (Figure 3).

In rats with an experimental model of e-CPI, the following mor-
phological changes prevailed in the heart (Figure 4). In the heart, 
in comparison with the control group of animals, uneven hypertro-
phy of cardiomyocytes, thickening of the walls of blood vessels and 
an increase in their quantitative ratio were observed.

The moderate proliferation of connective tissue layers in the 
perivascular zones, intramuscular edema was also determined 
(Figure 5 and 6).

Figure 1: The apparatus "Stimulus-1"  
(in usual or changeable regime).

Figure 2: The electrodes are fixed bilaterally along the  
mid-axillary line at level 7 of the intercostal space at e-CPI.

Results and Discussion

Figure 3: The heart of the rat control group. Hyperemia of  
the tissue. Gone. 10x10, 10x20, 10x40. Hematoxylin-eosin stain.

Figure 4: Heart, experimental animal 1. Interlayers of  
delicate connective tissue in the perivascular and intramuscular  

sections, intermuscular edema. Gone. 10x10, 10x20.  
Coloring hematooclisin-eosin.

Figure 5: Heart, experimental animal 2. Hyperemia of the tissue, 
focal perivascular erythrodiapedes. Gone. 10x4, 10x10.  

Hematoxylin-eosin stain

Figure 6: Heart, experimental animal 4. Hypertrophy of the  
walls of the arethriol. 10x4, 10x10. Hematoxylin-eosin stain.

Thus, long-term mechanical irritation of the bronchi causes, 
along with chronic purulent inflammation of the lungs, morpho-
logical changes in the heart tissue indicating the inclusion in the in-
flammatory process in e-HVL along with the lung tissue and heart 
tissue with cellular shifts in them. Pulse currents in this dosage 
cause circulatory disorders in the form of focal changes in cardio-
myocytes

The research is still continuing.

Conclusion
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