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THE ACTIVITY PERFORMANCE DETERMINATION IN PATIENTS WITH FOCAL EPILEPSY ON THE BASIS OF 

ELECTROENCEPHALOGRAPHIC PARAMETERS AND HEART RATE VARIABILITY 
 

R.A. ZORIN, YU.I. MEDVEDEVA, V.A. ZHADNOV, M.M. LAPKIN, O.V. EVDOKIMOVA 
 
Ryazan state medical University. Akad. I. P. Pavlov of Reshma Ministry of health of Russia, St. high-voltage, d. 9, office. 317, 

Ryazan, Ryazan region, 390026, Russia, e-mail: zorin.ra30091980@mail.ru 
 
Abstract. The article is devoted to the analysis of electroencephalographic characteristics, heart rate variability parameters, ar-

tificial neural network technology and theirs role in goal directed activity in healthy people and patients with epilepsy. 75 healthy 
people and 153 patients with focal epilepsy matched on gender and age were included in study. We estimated retrospectively (during 1 
year) and prospectively (during 4 months) seizures frequency and type, form of disease, emotional and cognitive disorders in group of 
patients with epilepsy. Shulte test was performed for goal directed activity’s modeling. We recorded 19-chanel electroencephalograms 
with spectral and cross correlation analysis and electrocardiograms for heart rate variability before the Shulte test. The patients were 
subdivided into subgroups using cluster analysis; Kraskal-Wallis and Mann-Whitney criteria were used for analysis of differences be-
tween parameters in subgroups. We create, train and test artificial neural networks for the classification of the patients in subgroups 
with different activity performance on the basis of physiological parameters. The patients with epilepsy were subdivided in «high per-
formance» and «low performance» subgroups. The patients with low activity performance had higher level of emotional and cognitive 
disorders; the prevalence of symptomatic (structural) epilepsy was determined in this group. The patients with epilepsy are characte-
rized with increase of theta-activity, inter- and intra hemispheric crosscorrelation in EEG and decrease of heart rate variability. The 
artificial neural network with satisfactory predictive properties was trained and tested. The parameters of autonomic regulation and 
maintenance play the higher role in prediction of activity’s performance in patients with epilepsy. We suggested that high sympathetic 
influences in autonomic regulation, increase of EEG crosscorrelation and low activity performance in patients with epilepsy reflect the 
higher mobilization of regulatory resource allocation in this group. 

Key words: activity efficiency, focal epilepsy, electroencephalography, heart rate variability, artificial neural networks.   
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ANALYSIS OF THE LEVEL OF N-TERMINAL PRO-C-TYPE NATRIURETIC PEPTIDE AND ENDOTELIN-1 IN 

CHRONIC CARDIAC DISEASE 
 

L.P. VORONINA, E.A. POLUNINA, I.S. BELYAKOVA 
 

Astrakhan State Medical University, Bakinskaya Str., 121, Astrakhan, 414000, Russia 
 

Abstract. This article presents the results of analysis of the level of N-terminal pro-C-type natriuretic peptide (NT-proCNP) and 
endothelin-1 (ET-1) in 280 patients with chronic heart failure (CHF) with preserved and reduced left ventricular ejection fraction. All 
patients with CHF were divided depending on the functional class (I to IV). As a control group, 60 somatically healthy individuals were 
examined. The level of NT-proCNP and ET-1 was determined in serum by the method of enzyme immunoassay. The analysis revealed 
that the level of NT-proCNP and ET-1 in patients with CHF both with the preserved and reduced ejection fraction was statistically sig-
nificantly higher than in the control group. There was an increase in the level of NT-proCNP and ET-1 with an increase in the function-
al class in all patients with CHF. In patients with reduced ejection fraction, the level of NT-proCNP and ET-1 was higher than in pa-
tients with preserved ejection fraction. Based on the results of the correlation analysis, the relationships between the functional class 
and the NT level-proCNP and ET-1 were revealed. The obtained data testify to the presence of endothelial dysfunction in patients with 
CHF, both with the preserved and with a reduced ejection fraction and the progression of its expression with an increase in the func-
tional class. 

Key words: chronic heart failure, endothelial dysfunction, endothelin-1, N-terminal pro-C-type natriuretic peptide.  
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STUDY OF PREVALENCE AND STRUCTURE OF DENTOALVEOLAR ANOMALIES AMONG CHILDREN AND 
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Abstract. The article is devoted to the study of prevalence and structure of dentoalveolar anomalies among children and adoles-
cents of school age. The analysis of the literature data made allows us to conclude that the prevalence of dentoalveolar anomalies 
among the Russian children's population has been consistently high over the past decades. Various aspects of this issue are covered in 
numerous works of domestic and foreign researchers and indicate a great variability in the frequency of occurrence of such anomalies. 
According to the data of Russian authors in various regions of Russia among the child population, dentoalveolar anomalies occur from 
41.8 to 62.7%. A number of researchers point out that the problem of orthodontic care for the child population is one of the main tasks 
of the health care system that need to be addressed. Based on the analysis of epidemiological data on the prevalence anomalies in the 
dentoalveolar system on the territory of Russia and abroad, a conclusion has been made that there are no trends to reduce it. Many 
Russian and foreign authors point out that the anomalies of the dentoalveolar system, both those that form in childhood, and those 
acquired later, lead to a disruption of its basic functions, among which are the following: the functions of nasal breathing, swallowing, 
chewing, and speech. The percentage of diseases of periodontal tissues increases, the carious lesion of teeth increases, dysfunctions of 
the temporomandibular joint appear. This article also examined the need to improve the provision of orthodontic care for children and 
adolescents of school age. 

Key words: dentofacial anomalies, dentoalveolar anomalies, orthodontics, orthodontic treatment, need for orthodontic treat-
ment.  
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THE EXPERIENCE OF RESTORATION OF THE ANATOMICAL POSITION OF THE ARTICULAR HEAD IN 

MULTIPLE SEGMENTED FRACTURES OF RAMUS OF THE LOWER JAW 
 

D.YU. KHARITONOV, V.V. DMITRIYEV, I.V. STEPANOV, A.V. PODOPRIGORA, N.S. MOISEEVA, A.S. ZSHERBININ 
 

Federal State Funded Educational Institution of Higher Education "Voronezh N.N. Burdenko State Medical University" of the 
Ministry of Health of the Russian Federation, the Department of Maxillofacial Surgery 

 
Abstract. The main subject of discussion is to determine the indications for the choice of treatment method to restore the lower 

jaw in the anatomical ratio and its lost function. In the structure of patients with many comminuted fractures of the branches of the 
mandible, men of the most working-age prevail. This type of injury is not common, is severe and can lead to serious complications, 
including disability of the victims. The authors analyzed the experience of restoring the anatomical position of the articular head with 
multiple-segmented fractures of the mandible branch, which allows to avoid additional surgical interventions and to rehabilitate vic-
tims according to standard terms. In the period from 2006 to 2016 inclusive, on the basis of the neurosurgical department of the City 
Clinical Emergency Medical Hospital No. 1 in Voronezh, 12 patients were treated with multiple comminuted mandibular fractures in 
the branch area according to the developed original method. A method is proposed for restoring the anatomical position of the articu-
lar head with this type of injury. The postoperative period and the subsequent treatment in the hospital, as well as in the outpatient 
stage, proceeded according to the standards of treatment. The duration of treatment corresponded to the severity of the injury and 
surgery. Clinical observation stated the final consolidation and full restoration of the functional activity of the lower jaw. 

Key words: mandibular fracture, osteosynthesis, articular head, treatment. 
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THE DEPENDENCE OF THE SEVERITY OF BRAIN DAMAGE LOCALIZATION OF FACIAL FRACTURES IN 

PATIENTS WITH COMBINED CRANIO-MAXILLO-FACIAL INJURIES 
 

D.YU. KHARITONOV, V.V. DMITRIYEV, I.V. STEPANOV, A.V. PODOPRIGORA, N.S. MOISEEVA, M.A. GARSHINA 
 

Federal State Funded Educational Institution of Higher Education "Voronezh N.N. Burdenko State Medical University" of the 
Ministry of Health of the Russian Federation, the Department of Maxillofacial Surgery 

 
Abstract. From 2006 to 2016, 1216 patients with combined cranio-maxillofacial injuries were examined and treated on the basis 

of the neurosurgical department of the All-Russian State Medical Clinical Hospital. The authors studied the distribution of casualties 
according to the circumstances and mechanisms for obtaining combined cranio-maxillo-facial injuries and the dependence of the se-
verity of brain injuries on injuries to various areas of the face. There is a dependence of the localization of the fracture of the bones of 
the facial skeleton and the severity of cranio-cerebral injury in patients with combined cranio-maxillofacial injuries. For fractures of 
facial bones, different strengths are required, and the localization of these bones relative to brain structures is also different. A com-
prehensive approach to the treatment of combined injuries ensures the restoration of the anatomical integrity of the debris and their 
functional activity, as well as the rehabilitation of the patient in an adequate time. Treatment of patients with combined cranio-
maxillo-facial injuries should be carried out in a multidisciplinary hospital, in centers to assist such patients. Based on a decade of 
experience in treating this category of patients, the authors have given practical recommendations and developed treatment algo-
rithms. Their use in practical activities contributes to obtaining positive results not only in treatment, but also in the rehabilitation of 
victims, reduces mortality and disability. Algorithms for the treatment of combined cranio-maxillofacial injuries are developed. 

Key words: analysis, cranio-maxillofacial lesions, neurosurgery, statistics.  
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EVALUATION OF THE EFFECTIVENESS OF PATHOGENETIC TREATMENT OF CHILDREN WITH PERINATAL 

HYPOXIA 
 

O.N. KRASNORUTSKAYA*, V.S. LEDNIOVA*, G.S. GOLOSNAYA** 

 

*Voronezh State Medical University named after N.N. Burdenko, 12 Studencheskaya Str., Voronezh, 394036, Russia 
**City Clinical Hospital  13, 1/1 Velozavodskay Str., Moscow, 115280, Russia 

 
Abstract. The research purpose was to evaluate the effectiveness of pathogenetically justified therapy of developmental disorders 

in children the first year of life with perinatal hypoxia on the basis of the analysis neuro-biochemical markers of blood. Materials of the 
study: 419 patients aged 0 to 6 months were examined, 2 age groups 1-3 and 4-6 months were identified, a physical and psychomotor 
development of each subject was analyzed. To separate the patients of the main group of the study according to the severity (mild, 
medium and severe) of the nervous system lesions, a comprehensive approach was used based on the analysis of reproductive and gy-
necological history of mothers of patients, their somatic health and features of the optimal course of pregnancy and childbirth; score 
evaluation of neuropsychiatric development of children; analysis of Z-scores of individual physical development of patients (body 
weight, height, body mass index) according to standard program WHO AnthroPlus. The authors developed the groups of children to 
pathogenetic and standard therapy of consequences of perinatal lesions of the central nervous system. As a result of the study, a de-
pendence of changes in neuro-biochemical markers on the chosen tactics of treatment, taking into account the pathogenesis of central 
nervous system damage was found. Thus, early (1-3 months after birth) use of vasoactive drugs in combination with vitamin therapy 
and syndromic therapy led to the normalization of the levels of markers of vascular metabolism, which, in turn, led to the restoration 
of metabolic processes in the nervous tissue (reduction of markers of neurometabolism - S100A1V and NGF. In late (4-6 months after 
birth) treatment of patients with neuroprotectors and vasoactive drugs in combination with vitamin therapy, markers of neurometabol-
ism were non-reliably; homocysteine and angiotensin II remained at baseline prior to therapy, and the use of only symptomatic thera-
py wasn’t reflected in the variability of the studied markers. Thus, the pathogenetically substantiated approach to the choice the thera-
py for the effects of perinatal CNS lesions based on the differential analysis of biochemical markers allowed to reduce the risks of con-
sequences in the age dynamics and severity of CNS lesions. 

Key words: nerve growth factor, neurological deficit, homocysteine, central nervous system.  
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PHEOCHROMOCYTOMES IN ENDOCRINOLOGY PRACTICE 

 
V.I. DAILNEV, S.A. PRILEPA, T.V. KARAPYSH, E.S. TURULINA 

 
State health institution "Tula regional clinical hospital 2 named after L.N. Tolstoy ", svprilepa@mail.ru 

 
Abstract. Pheochromocytoma is characterized by unpredictable and diverse clinical picture: from a complete absence of clinical 

manifestations to severe sympathoadrenal paroxysms. It makes diagnosis and radical treatment very difficult. Fatal cardiovascular 
complications that suddenly develop have a significant effect on the prognosis and course of the disease. The most dangerous of them 
and not typical for young people are myocardial infarction, cerebral circulation disorder, cardiogenic shock, severe rhythm distur-
bances with the development of heart failure and uncontrolled hemodynamics, hypertensive encephalopathy, dissecting aortic aneu-
rysm and ischemic colitis, the most serious complication is catecholamine crisis. For the patients with pheochromocytoma, timely 
diagnosis and localization of the tumor process are of great importance. The prognosis for a patient with pheochromocytoma depends 
on the localization of the invasion, the size of the tumor, the presence of distant metastasis, the frequency and severity of catechola-
mine crises, the ability to manage hypertension, adequate specific preparation for surgery and radical removal of the tumor. This ar-
ticle describes the case of the stages of diagnosis and surgical treatment of pheochromocytoma in a young working-age patient with 
diabetes with the development of complete remission in the postoperative period and compensation of diabetes mellitus. 

Key words: pheochromocytoma, diabetes mellitus, adrenal paraganglioma, catecholamine crisis. 
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EFFECT OF THE USE OF CHEMICAL REAGENTS FOR STREETS CLEANING ON THE DEVELOPMENT OF ALLERGY 

IN CHILDREN OF PRESCHOOL AGE 
 

M. L. CHAKHNASHVILI*, D.V. IVANOV** 
 

* OOO SSMTS 1 "Clinica Semeinaya", Sadovaya-Karetnaya Str., 8\6, Moscow, 127006, Russia 
**Tula State University, Medical Institute, Boldin Str., 128, Tula, 300012, Russia, e-mail: doctor_ivanov@inbox.ru 

 
Abstract. Most of the territory of the Russian Federation is located in the latitudes where the snow cover lasts up to 6 months a 

year. Accordingly, the problem of cleaning the snow masses to maintain the sustenance of settlements and prevention of injuries and 
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morbidity of the population becomes urgent. In large cities, maintaining cleanliness during the winter period of the year becomes ex-
tremely relevant compared to rural areas, where carrying out irregular cleaning of streets and roads from snow is not so fatal for the 
organization of vital activity of the population. To solve the problem of cleaning streets and sidewalks, not only mechanical methods 
are used, but also the use of chemical reagents. It is noted that in recent years, the number of primary referrals to clinics to pediatri-
cians is progressively increasing in order to receive assistance for children of preschool age with severe catarrhal phenomena, which in 
the clinical picture correspond to allergic pathology. The original article presents clinical cases of not only allergic lesions of the naso-
pharyngeal region, but also of chemical dermatitis after ingestion of reagents. The statistics of primary visit in the clinic, developmen-
tal pathogenesis and interrelations with further development and aggravation of pollinosis are shown. 

Key words: allergy, sickness rate, anti-icing agents, children of preschool age.  
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Abstract. Purpose of the study. To find new approaches in choosing therapeutic and diagnostic tactics in patients with acute de-

structive pancreatitis (ADP). Materials and methods. This article considers the modern mini-invasive methods of diagnosis and treat-
ment of ADP and its complications. It also describes promising mini-invasive techniques such as mini-invasive multifrequency Bioelec-
trical Impedance Analysis (BIA) and Crystallography. We have used a variety of controlled mini-invasive interventions (MII) in a cer-
tain sequence, depending on the clinical and morphological form of pathological process. Results. Various clinical course forms of DNA 
in patients admitted to the clinic were observed. The features of enzyme toxemia were leading in the early stages of the destructive 
process (83.7%) and purulent-septic complications were leading in the later stages of the destructive process (95.2%). The changes in 
the Blood test were auxiliary features of the disease. In the Biochemical Blood test we have determined the pancreas and liver dysfunc-
tion. Conclusion. Mini-invasive multifrequency Bioelectrical Impedance Analysis (BIA), Crystallography and endocavital ultrasound 
research are perspective directions in the development of minimally invasive methods in destructive pancreatitis diagnostic.  

Key words: acute destructive pancreatitis (ADP), mini-invasive interventions (MII), mini-invasive bioelectrical impedance analy-
sis (BIA), crystallographic method, endocavital ultrasound research.  

 
Introduction. Acute pancreatitis is one of the 

most important problems of emergency surgery of the 
abdominal cavity and is one of the potentially fatal dis-
eases with a wide variation of clinical forms, local and 
systemic complications that are currently considered as 
stages in the evolution of a single pathomorphological 
process, taking place in the conditions of endogenous 
infection. This is due to a steady increase of the inci-
dence, complications and high lethality [16]. This prob-
lem is extremely important because of its destructive 
forms, observed in 5-30%, and among them 40%-80% of 
cases are infected forms of acute destructive pancreatitis 
(ADP) [2,3,13,16,19]. In the structure of mortality ADP 
occupies leading position in the acute surgical diseases 
of abdominal cavity. Mortality from ADP without a dif-
ferentiation of clinical forms is 20-45%, from infected 
pancreatic necrosis is 85% and from a fulminant course 
of the disease is 100% [2]. 

The method of surgical tactics is determined by dif-
ferent prevalence degree of necrotic lesions in the pan-
creas or in the different parts of retroperitoneal tissue 
and also by the fact of their infection. Analysis of litera-

ture data shows that the clinic does not have clear crite-
ria and methods for the differential diagnosis of clinical 
and morphological forms of acute pancreatitis and its 
postnecrotic complications. None of the current me-
thods of diagnosis, can be recognized as absolutely ac-
curate for the early recognition of pancreatic necrosis 
and its complications. Therefore, the diagnosis of this 
disease requires a comprehensive approach with the 
analysis of clinical and laboratory data, ultrasonic tomo-
graphy (UT), laparoscopy, X-ray methods of investiga-
tion, computed tomography (CT) and magnetic resonance 
imaging [2,3,13].We concluded that the generally ac-
cepted methods of examination can be supplemented 
effectively by the methods of wedge dehydration of as-
pirates obtained during the mini-invasive interventions 
under the ultrasound and fluoroscopy control, as well as 
BIA, which is capable to determine in real time the state 
of the metabolism of destruction zone during the mini-
invasive manipulation [1]. Currently, the question of 
choosing the best methods of surgical treatment for 
patients with ADP remains open. This question also 
includes the definition of indications for surgery, timing 
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of surgical benefits, the sequence of transcutaneous, 
laparoscopic and laparotomic techniques. The steady 
increase in the incidence of ADP and high mortality of 
patients with infected forms makes it necessary for cli-
nicians to seek new approaches of choosing therapeutic 
tactics in this category of patients [15]. The widespread 
use of the mini-invasive surgical techniques is one of 
the promising ways to improve the results of treatment 
in patients with ADP [1,4]. 

Based on domestic and foreign literature, we con-
cluded that it is important to timely identify the clinical 
and morphological forms of ADP and to determine indi-
cations for using the controlled mini-invasive surgical 
techniques at various disease stages [10,16,17].   

Purpose of the study: to find new approaches in 
choosing therapeutic and diagnostic tactics in patients 
with acute destructive pancreatitis (ADP).  

Materials and methods. Clinical observations 
contain analysis of 326 patients with various clinical and 
morphological ADP forms. All patients underwent mini-
invasive interventions under the ultrasound and fluo-
roscopy control. A total of 326 patients who were age-, 
gender-matched were enrolled in the present study ac-
cording to the modern clinical and morphological classi-
fication (Atlanta, USA, 1992) and its modifications pro-
posed by the International Association of Pancreatology 
in 2011 in the city of Cochin and by (Acute Pancreatitis 
Classification Working Group) in 2012, we also distri-
buted them in accordance with an Acute Pancreatitis 
Classification of the Russian Surgeons Society in 2014. 
In the study 244 patients were men (75%) and 82 were 
women (23.5%). All patients were 19-84 years old. We 
included 87 (29.7%) patients with acute fluid clusters, 28 
(9.6%) patients with pancreatic necrosis, 79 (26.9%) 
patients with pancreatogenic abscess, and 99 (33.8%) 
patients with pancreatic false cyst. We determined the 
etiological factors, the concomitant pathology and pre-
valence of the destructive process. Alcohol factor as the 
cause of disease was detected in 225 (76.8%) patients, 
biliary factor – in 25 (7.7%) patients, and other etiology 
(trauma, postoperative, idiopathic) – in 42 (14.3%) pa-
tients. We have identified an early multiple organ failure 
(MOF) in patients with ADP.We performed a complex of 
clinical and laboratory diagnostics, instrumental studies 
for all patients to determine the clinical and morpholog-
ical forms of ADP, the presence and form of complica-
tions, abdominal sepsis and multiple organ failure. We 
differentiated the main ADP types by detecting differ-
ences in symptoms and laboratory data research me-
thods. Radiation methods of diagnosis included the ra-
diography of chest and abdominal organs, ultrasound 
examination of the abdominal cavity organs in gray 
scale, color Doppler mapping and energy Doppler, turn-
based CT. Ultrasound is the main method in the diagno-
sis, dynamic observation of the pathological process 
phases, and also in the decision about the application of 
intervention technologies and in the dynamic control of 
the treatment effectiveness. We have used standardized 
ultrasonic criteria to describe diffuse and focal pancrea-

tic lesions [1]. This assessment determines the signific-
ance of the qualitative characteristics of the image de-
scription. Basically, CT research was performed for pa-
tients with common purulent complications before 
planned curative mini-invasive manipulations to clarify 
the prevalence of the pathological process and obtain 
information about the state of parapancreatic and retro-
peritoneal tissue. We have identified systemic ADP 
complications such as encephalopathy in 24 (7.3%) cas-
es, delirium in 10 (3%) cases, profound disturbance of 
consciousness in 6 (1.8%) cases, acute respiratory failure 
in 51 (15.6%) cases, acute cardiovascular failure in 
55 (16.8%) cases, acute renal failure in 93 (28.5%) cases, 
acute liver failure in 65 (20%) cases, disturbance of bo-
wel function in 61 (18.7 %) cases. 

Different diagnostic and therapeutic mini-invasive 
interventions were performed for all patients under the 
ultrasound and fluoroscopy control [1,4,10,16,17]. Fine-
needle aspiration (FNA) was used under ultrasound con-
trol on our patients to determine the stage of disease, 
morphological and bacteriological diagnosis confirmaion 
[7,8]. The indication for FNA was the presence of changes 
showing the destruction or focal lesion of the pancreas, 
omentum and / or retroperitoneal space. The FNA re-
search was multifocal: the fence was made from 4 points 
of at least 2 pancreas parts and a gland box area with a 
Chiba and Angiomed G 19-20-21 needle with the tangen-
tial location of biopsy adapter on a 3.5-7 convective sen-
sor with 5 MHz. The ultrasound results, the cytological 
and bacteriological disease picture were compared. 

During FNA we performed BIA in 124 patients 
(42.3%) using a dielectric needle with a Bioelectrical Im-
pedance Tomograph “BIT” (Yaroslavl). All impedance 
parameters were considered as relative to the polarity 
(mono- and bipolar) of electrodes and the frequency of 
alternating current. The electrical impedance was meas-
ured at three frequencies of 1, 10 and 100 kHz. The im-
pedance indices recorded in “in vivo” and “in vitro” modes 
had their own characteristics. The measuring system “in 
vivo” consists of isolated puncture needles, electrodes and 
bioelectrical impedance recording devices that are con-
nected in series with each other. The small size of needles 
(G 22) with a dielectric tip provided their precise position-
ing and fixation in the desired area of the examination 
under the ultrasound monitoring. We have examined the 
capsule bioimpedance of focus, periphery and central 
zones in all patients with focal lesions. 

During the BIA, the dielectric needles were fixed in 
way to cover the investigated part of organ as much as 
possible, while the distance between them was 10 mm. 
The “in vivo” investigation of aspirate during MII allows 
to assess the nature of fluid in real time, but this often 
gives false positive and false negative results, while the 
using of “in vitro” bioimpedance techniques reduces a 
number of such errors.  

We also used the method of wedge-shaped aspirate 
dehydration obtained during MII under the ultrasound 
and fluoroscopy control [1]. The analysis of the struc-
ture-forming elements of dried drop samples (facies) 
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was carried out using a light microscope and a binocular 
magnifying glass at magnifications x32, x56, x72.The 
determination of the facies parameters was carried out 
by processing digital photographs using a computer 
program for morphometry. We have determined the 
following parameters: the radius of peripheral and total 
zones,the length(minimum, maximum), a number and 
the shape of the fissures, the order of crystal fission, 
crystallization angles, the length of crystallization axes, 
and the stability of these parameters in dynamics [14].  

The indications for transdermal drainage were ex-
udative formations and zones of destruction, being re-
fractory to complex conservative therapy and to FNA 
performance.  Small-caliber drainage was performed by 
disposable puncture nephrostomy drainage sets Rush 
(Teleflex Medical) using a two-step Seldinger method 
and a one-step method with a stylet-catheter with drai-
nage of pigtail-shaped memory. Large-caliber drainage 
was performed using a well-known technique of teles-
copic drainage channel dilatation from 8 F to 36 F. 

Endosonography was performed for intracavital ul-
trasound assessment of the purulent cavities status in 
61 (20.8%) patients with purulent-necrotic complica-
tions. We performed intracavital focus ultrasound with 
the determination of capsule structure, the focus wall 
echostructure and its ultrasound palpation in order to 
improve the accuracy in assessing the dynamics of pa-
thological process and to predict further disease course. 
The ultrasound was performed using a convective en-
doscopic ultrasound sensor (5.0 MHz) on an Aloka SSD-
630 device and a linear laparoscopic sensor (7.5 MHz) 
connected with the SonoScape S8 scanner, MyLab 50. 

Statistical data processing includes a number indi-
cation of observations for each sign, the confidence and 
level interval calculation (for the main results of the 
study), and the trait detection frequency calculation. In 
all sets, we have determined the arithmetic mean 
andstandard deviation. The following non-parametric 
criteria were used to identify significant differences: the 
Wilcoxon test for paired comparisons to compare the 
indicator dynamics in the study and control groups; the 
Mann-Whitney U-test to compare the study and control 
groups in one indicator. The differences were considered 
to be significant at p<0.05. 

Results and Discussion. We have observed vari-
ous clinical course forms of ADP in patients admitted to 
the clinic.The severity and nature of disease clinical 
picture depend on the pathological process phase. Thus, 
the features of enzyme toxemia were leading in the early 
stages of the destructive process (83.7%) and purulent-
septic complications were leading in the later stages of 
the destructive process (95.2%).  

The changes in the Blood test (red blood, expanded 
leukocyte formula of blood, leukocytosis, increased ESR) 
were not specific and were auxiliary features of the dis-
ease. In the Biochemical Blood test we have determined 
the pancreas and liver dysfunction of different degrees, 
depending on the stage of pathological process.  

MII under the ultrasound and fluoroscopy control 

were carried out in a certain sequence: we combined punc-
ture and drainage interventions of different multiplicity 
with various diameters and types of installed drains.The 
type of intervention was determined by the stage of patho-
logical process according to the modern classification of 
acute pancreatitis mainly based on the echographic pic-
ture. Acute fluid accumulation was characterized by the 
presence of one or several anechoic or hypoechoic forma-
tions of irregular shape with fuzzy or indistinct, often un-
even contours, homogeneous structure located inside the 
gland in the parapancreatic, retroperitoneal spaces and in 
the abdominal cavity (64%). An infected type of acute fluid 
accumulation was characterised by an inhomogeneous 
internal structure with echo-positive inclusions on the 
walls or in its lumen (36%). In pancreatic necrosis, the 
purulent fusion of pancreatic infiltrate tissues was accom-
panied by the appearance of a large number of small 
echonegative irregularly located structures with fuzzy 
contours. Under a dynamic observation, we have noted 
their merging with the outcome into the larger heteroge-
neous density inclusions. The extension of the process to 
the surrounding tissues was accompanied by a loss of clar-
ity in the visualization of their structure. Abscesses of the 
abdominal cavity and retroperitoneal space were characte-
rized by a single focus of irregular shape and low echoge-
nicity.The internal structure of the abscess was inhomo-
geneous with a single uniformly or randomly scattered 
small echopositive inclusions. Behind the focus was a 
band of high-intensity reflections. In the gland parenchy-
ma and parapancreatic tissue the cystic lesions had a ho-
mogeneous hypoechoic structure and were up to 20-25 cm 
in diameter.  The gland parenchyma surrounding the cyst 
had a non-uniform structure [11,12].  

The next diagnosis stage in all patients was the 
FNA performance in destruction zones of the pancreas, 
omentum and retroperitoneal space. The FNA was per-
formed to determine the early microbiological and mor-
phological nature of focal changes and was carried out 
according to the diagnostic puncture schemes. These 
schemes were consisted of a sequential application of 
various needles and modification of the FNA perfor-
mance multiplicity.  

During the cytological analysis of aspirate findings 
from acute fluid accumulations, we identified various 
combinations of inflammation elements, blood elements, 
necrotic masses accumulations depending on the preva-
lence of necrotic, infiltrative-necrotic changes or aseptic 
sequestration. The necrotic masses were predominantly 
observed in a smear-imprint of a purulent-necrotic aspi-
rate form.The aspirate obtained from the abscess cavity 
contained the microbes, a large number of necrotic 
masses elements, a significant number of inflammation 
elements(neutrophilic, destroyed leukocytes) and isolated 
altered cellular blood elements. In a smear-aspirate the 
cysts were characterized by elements of the cystic cavity 
(desquamated unmodified low prismatic and flattened 
epithelium with dystrophic changes) and by the fat com-
ponent in the form of crystals with a moderate amount of 
inflammatory elements (macrophages and multinuc-
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leated cells) and also by necrotic masses. In the smear-
aspirate all clinical and morphological forms of ADP were 
characterized by unchanged erythrocytes and peritoneal 
mesothelium cells, which appeared because of a small 
blood vessels damage and needle passage through the 
abdominal cavity during puncture. 

The bacteriological seeding of aspirate was nega-
tive in 140 (43%) patients and positive in 186 (57%) pa-
tients. The bacterial flora was represented by condition-
ally pathogenic gram-negative enterobacteria in 75% of 
cases and by gram-positive pathogens in 25% of cases.  

During the BIA performance, we have observed in 
all patients the dependence of the impedance value on 
the alternating current frequency and depth measure-
ment. The impedance values varied depending on the 
structural organization of liquid formation content. The 
BIA decreased with increasing frequency in all exudative 
formations. The impedance value has decreased de-
pending on the depth of measurement. During BIA, 
acute fluid accumulation and pseudocyst were characte-
rized by a gradual impedance increase, while the abscess 
was characterized by decreased and increased imped-
ance. The impedance parameters of false cyst and gland 
pancreatogenic abscess were significantly distinguisha-
ble, depending on the zone of focus (periphery, center). 
The largest impedance increase of acute fluid accumula-
tion was observed up to 20 minutes after puncture, 
pseudocyst and abscess – after 20 minutes after punc-
ture. The impedance in the aspirate from acute fluid 
accumulation is 2 times higher than from pseudocyst. 
As a result, a diagnostic system that allows us to per-
form the early differentiation of the ADP focal lesions 
character was obtained. 

The crystallography is the examination of aspirate 
drop parameters. In the process of aspirate drop dehy-
dration the fixed structures were formed, the type and 
localization of which is determined by a set of sub-
stances parameters and by their interrelationships [5-
9,14]. At the same time, a crystallographic picture was 
formed, the structure and severity of parameters of 
which depend on the biofluid nature - false cyst, fluid 
acute accumulation and pancreatic abscess. The most 
objective characteristic of the aspirate drop is the ratio 
of the area of the albumin zone to the total area of the 
aspirate drop. The average value of Salbumin / Stotal in 
patients with pancreatic abscess was 47.4% which is 
higher than in groups with acute fluid accumulation and 
false cyst ( p<0.05). The Salbumin / Stotal coefficient in 
most cases (76.9 and 67.6%) of patients with pancreatic 
abscess was in the range of minimum values, i.e. the 
ratio was less than 0.4. We have compared the data of 
other exudative ADP complications and found a signifi-
cant length increase and decrease in the number of fis-
sures in patients with pancreatic abscess. In cases with 
pancreatic abscess in 37.5 patients, the number of fis-
sures was changed, whereas this feature was stable in 
patients with false cyst and acute fluid accumulation. 
The division of crystals was reached to branches of the 
first order (68.7% and 61.8%) in patients with pancreatic 

abscess and false cyst, and of the second order in pa-
tients with acute fluid accumulation (69.2%). We have 
compared and analyzed the clinical picture, ultrasound 
and crystallography results, cytological and bacteriolog-
ical researches of the material and have identified the 
most informative crystallographic facies features in the 
ADP, complicated by the development of various exuda-
tive formations. 

Diagnostic informativeness of research methods in 
the differential diagnosis of clinico-morphological ADP 
forms is presented in Fig. 

 

 

 

 
 

Fig. Diagnostic informativeness of research methods in the 
differential diagnosis of clinico-morphological ADP forms a) a 

sensitivity; b) a specificity; c) an accuracy. 
 

Diapetic puncture treatment and therapeutic 
drains installation were combined as therapeutic mini-
invasive procedures for ADP complications. The applica-
tion point for drainage interventions was a limited de-
structive process with a predominance of the exudative 
component in the presence of an adequate acoustic 
window. The manipulations were carried out in a certain 
sequence: the puncture needles and drains of various 
diameters and types, multiplicity of interventions were 
combinated. In therapeutic purposes we have performed 
518 MII under the ultrasound and fluoroscopy control. 
In 92.8% of cases, the performance of therapeutic MII 
with a complex active conservative therapy made it 
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possible to stop the pathological process and avoid open 
surgical interventions. Transabdominal ultrasound 
therapy is a fast and non-invasive highly informative 
method of diagnosis in the development of focal puru-
lent-necrotic ADP complications. However, the tradi-
tional ultrasound features (contours, dimensions, echo-
genicity, etc.) do not carry fundamentally new informa-
tion about the nature and dynamics of the pathological 
process. During the endocavital ultrasound examination 
of purulent cavity, we have observed changes in the in-
formativeness of such ultrasound features as a capsule 
structure, echostructure of the focus wall and its ultra-
sound palpation, which are less significant in the trans-
abdominal ultrasound tomography. The combination of 
traditional and new dynamic trait was qualitatively im-
portant: echostructure - mobility; size of inclusion - 
degree of fixation to the capsule; content echo unifor-
mity-speed of leaching from the cavity along the drai-
nage. They had a minimal probability of diagnostic er-
ror: 0,114, confidence interval [0,098-0,12], in compari-
son with a transabdominal ultrasound examination - 
0,876 a confidence interval was [0,859-0,92]. 

Conclusion. ADP has a polymorphic echographic 
picture, depending on the phase of pathological process 

development. The diagnostic accuracy of non-invasive 
ultrasound in the verification of individual clinical and 
morphological ADP forms and its complications does not 
exceed 73%, which determines the necessity of FNA per-
formance. FNA under the ultrasound control with subse-
quent microbiological and cytological aspirat(es) research 
is a highly informative method for diagnostic the nature 
of tissue damage and detailing the development phase of 
pathological process. The methods of BIA and crystallo-
graphy can be used to solve the problems in the early dif-
ferential diagnostic, predicting the course of exudative 
ADP formations and in determining the further therapeu-
tic tactics. Percutaneous diapetic technologies are very 
effective in the sanitizing of exudative and purulent pan-
creonecrosis complications. Using the capabilities of en-
docavital ultrasound in the clinic we can evaluate the 
topographic and anatomical features of organs in an im-
age vector, directed from the inside outwards with a com-
parative analysis of ultrasound semiotics in a combina-
tion of quantitative and dynamic ultrasound features. 
This gives a qualitatively new information about the pa-
thological process stage and allows us to accurately 
change further diagnostic and therapeutic tactics with an 
individual surgical treatment to every patient. 
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SUBSTANTIATION FOR THE USE OF SODIUM HYPOCHLORITE AS A SCOLECIDE DRUG IN THE TREATMENT OF 
PATIENTS WITH MULTICHAMBER HYDATIC ECHINOCOCCOSIS OF THE LIVER. EXPERIMENTAL STUDY   

 
Y.P. KIRTANASOV*,**,  V.G. IVSHIN*  

 
*Department of Ultrasonic Diagnostic SBEI HPE «Rostov State Medical University» of the Ministry of Health of the Russian 

Federation, Russia, 344022, Rostov-on-Don, Nahichevansky lane. 29. Tel. +7-(928) -907-30-93, e-mail: kirtanasov@mail.ru 
**Department of Radiosurgery Diagnostic and Treatment, State-Financed Institution, Regional Clinical Hospital  2. Russia, 

344029, Rostov-on-Don, 1st Konnoy Armii Str., 33. Tel. +7-(928) -907-30-93, e-mail: kirtanasov@mail.ru 
 

Abstract. The research purpose was to assess sodium hypochlorite water solution anti-scolex activity against Echinococcus gra-
nulosus protoscolexies and effect on secondary echinococcus cysts envelopes. Materials and methods: We preformed two in vitro trials 
of the sodium hypochlorite water solution 0.06%, 0.12%, 0.25%, 0.5%, 1%, 2% and 4%.Sodium hypochlorite water solution anti-scolex 
activity versus exposure and the concentration of the drug was assessed in the first trial. Two drops of sodium hypochlorite water solu-
tion of various concentrations were added to the drop of the echinococcal fluid with living protoscalexes. The morphological changes 
of the parasite were investigated with a light microscope with a 100X magnification. The death of protoscolexes occurred within the 
first minute after the addition of sodium hypochlorite water solution, irrespective of solution concentration. The effect of sodium hy-
pochlorite water solution on the secondary Echinococcus granulosus cysts envelopes was evaluated in the second trial. Envelopes 
fragments of the secondary echinococcal cysts were placed in tubes with sodium hypochlorite water solution in different concentra-
tions. The changes were evaluated macroscopically. The envelopes of the secondary echinococcal cysts were completely dissolved in all 
tubes with sodium hypochlorite water solution. Results: The experimental data have showed that sodium hypochlorite water solution is 
an effective anti-scolex medication enabling completely dissolution of the secondary echinococcal cysts envelops. Conclusions: Consi-
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dering that sodium hypochlorite is thoroughly investigated and safe for human body, sodium hypochlorite could be “ultimate” anti-
scolex medication, enabling extension of indications and ad value for less invasive percutaneous interventions under radiation control 
in echinococcosis. 

Key words: echinococcosis, sodium hypochlorite, protoscolex, Echinococcus granulosus, membranes of hydatid cysts. 
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ROLE OF BACK AFFERENTATION AND MOTIVATION IN HEMODYNAMIC MECHANISMS OF STUDENT’S 
COGNITIVE ACTIVITY 

 
E.V. BIRYUKOVA, N.A. VASILYUK, V.V. ANDRIANOV 

 
Federal State Autonomous Educational Institution of Higher Education “ The First Moscow State Medical University named 
after I. . Sechenov” of the Ministry of Health of the Russian Federation (The Sechenov University), Bolshaya Pirogovskaya 

Str., 2, bld.4, office 106, Moscow, 119991, Russia 
 

Abstract. In this research, we have explored dynamics of variety of psychophysiological parameters and characteristics of heart rate 
variability in students during solving educational computer test. The research made in two experimental sessions: session-1 with medium 
level of motivation and session-2 with high level of motivation and presence of reverse afferentation. In each session, groups of more and 
less effective examinees were distinguished. It was realized that high level of motivation and stepwise reverse afferentation influence ef-
fectiveness of making test in a positive way. Furthermore, students of the session-2 demonstrated increasing influence of central mechan-
isms and sympathetic division of the autonomic nervous system on heart rate regulation. At the same time, parasympathetic influences 
dominated in students of the session-1. Correlation analysis shown functional linked pairs, where two components included tested para-
meters. Total number of pairs in more effective students of each session was higher than in less effective ones. It is suggested that large 
number of disintegrated and small amount of sustainable pairs in group of more effective students in session-2, in combination with acti-
vation of sympathetic part and central contour of regulation may characterize differentiation of central mechanisms of providing testing 
processes, likewise demonstration of negative emotional state with an increased level of motivation. 

Key words: computer testing, hemodynamics, heart rate variability, cardiointervalography.  
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ON ANTI-TUMOR AND ANTI-METASTATIC EFFECTS OF LHT-14-10 

 
M.O. DUDINA, E.V. BLINOVA, D.A. ROSHCHIN, D.S. BLINOV, A.I. MAKSIMKIN 

 
National Research Ogarev Mordovia State University, 430005, Bolshevistskaya Str., 68, Saransk, Russia, e-mail: bev-

saransk@yandex.ru 
 

Abstract. In experiments in 40 white non-linear 18-22 g mice of both sexes acute toxicity of LHT-14-10 was studied in intragas-
tric administration. The compound LD50 index is 5000±90 mg/kg (CI at 95% significance level is 4730 to 6270 mg/kg). On the syngeneic 
tumor model, lung Lewis carcinoma (LLC) in linear immunodeficient C57Bl/ 6 mice, intragastric administration of the substance at a 
dose of 50 mg/kg per day for 5 days from day 7 after tumor cell transplantation was accompanied by a statistically significant decrease 
in tumor volume when compared to the animals in the control group and a group of animals who received cyclophosphamide as a com-
parative drug in an equitoxic dose on the 14th and 22nd day of observation. At the same time intervals, under the administration of 
LHT-14-10, the inhibition index of tumor growth also increased. When studying the anti-metastatic effect of the substance with its 
intragastric administration for 5 days, a significant decrease in both the amount and volume of metastatic lung injury was established 
when compared with the mice of the control group and the group of cyclophosphamide on the 21st day of tumor formation. Hence, the 
compound LHT-14-10 has antitumor and anti-metastatic activity against lung carcinoma, while the substance is less toxic than the 
comparative drug cyclophosphamide. 

Key words: LHT-14-10, antitumor activity, anti-metastatic action, cyclophosphamide, lung Lewis carcinoma, acute toxicity, 
intragastric administration.  
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TREATMENT OF BACTERIAL DISEASES BY MEANS OF RESONENT MICROWAVE THERAPY 
 

B.L. IKHLOV  
  

Special Construct Bureau  “Lighthous”, 82 Danschin Str., Perm, 614068, Russia 
 

Abstract. Research purpose was to substantiate the possibility of the therapeutic effect of an subterahertz extra weak microwave 
electromagnetic fields (EMF) on pathogenic agents of viruses type – on examples of bacteria. Material and methods: theoretical calcula-
tions for determining the resonant frequencies of microwave EMF and the formula to determine the natural torsional oscillations of the 
DNA helix, data on the genome of various pathogenic agents, strains of mycobacteria M. avium 104 and Mycobacterium tuberculosis 
H37RV, a microwave generator with a low intensive power flux density operating at a frequency, resonance natural frequency of torsion-
al vibrations of DNA of microorganisms. Results: the inhibitory effect of microwave EMF on pathogenic microorganisms was revealed,  
number of formulas to determine the different natural frequencies of DNA was analyzed, the data on the treatment of various diseases 
by EHF EMF and the effect of EMF EHF and terahertz range were analyzed. The feasibility of penetrating the superweak extremely high 
frequency and subterahertz EMF through the skin to the affected tissues of the human body associated with surface effects - by reduc-
ing the power flux density of the EMF of sub-Hertz and extremely high frequency range had been done. Frequencies of the microwave 
EMF, which should inhibit most dangerous for human organism pathogenic viruses, were determined. Conclusion: the use of extremely 
high frequency and sub-Hertz EMF suppression for pathogenic agents of virus type is principally possible and perhaps more effective 
than several other methods. 

Key words: microwave EMF, DNA, oscillations, bacteria, extremely microwave EMF, skin layer, power, viruses.  
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PATHOMORPHOLOGICAL CHANGES BRAIN IN SUDDEN INFANT DEATH SYNDROME 
 

M.V. BERLAY, A.V. KOPYLOV, S.M. KARPOV 
 

Stavropol State Medical University, e-mail: postmaster@stgmu.ru,  St. Mira, d. 310, Stavropol, 355040, Russia 
 

Abstract. An autopsy study of infants who suddenly died against a backdrop of "visible" health should start with a careful analysis 
of medical records, combining them with a critical analysis of the neurological status of the newborn and the child of the first year of 
life. Microscopic examination of fragments of the brain in the sudden death syndrome allows to identifying the focuses of angiomatosis 
of the vessels of the soft dura mater and brain substance in the normal structure of the elastic membrane of the arteries, the phenome-
non of glial proliferation in the subependymal region of the lateral ventricles and subcortical formations. A detailed study of the post-
erior (vegetative) nucleus of the vagus nerve found the degenerative changes of neurons in the form of phenomena of chromatolysis 
and karyolysis, glial reaction by the type of neuronophagy. Pathomorphological changes in the brainstem can be caused by combined 
(posthypoxic and / or posttraumatic) factors, which lead to a violation of the regulation of the respiratory rhythm with the development 
of the lethal outcome during sleep. In the prevention of sudden infant death syndrome, competent work of children's neurologists is 
important in the study of the neurological status of infants with an accentuated assessment of the features of the sleep-wake cycle, the 
chain symmetric reflex, behavioral and sensory responses. 

Key words: sudden infant death syndrome, neurogenic theory, histological and histochemical researches  of the brain stem.  
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TRAINING FOR THE MEDICAL COSMETOLOGISTS IN THE SHORT-TERM PROGRAM "ACTUAL PROBLEMS 
OF AESTHETIC MEDICINE: INJECTION TECHNIQUES TO CORRECT THE COSMETIC DEFECTS” 

 
V.A. VLADIMIRTSEV, L.I. FILIPOVICH, Yu.V. CHOCHLOVA 

 
Autonomous non-commercial organization additional professional education “Mosmed”, 

 5-3 Gabrichevskogo Str., Moscow, 125367, Russia, e-mail: educ@mosmed.ru 
 
 Abstract. In accordance with the reform of medical education in Russia, the system of advanced training of physicians in the 

field of aesthetic medicine faces the task of expanding the range of additional professional education programs included in the official 
pool of programs of the new system of continuous medical education (CME) and posted on the portal of the Ministry of Health of Rus-
sia. To this trend, "Mosmed" was one of the first to prepare a short-term 16-hour training program "Actual problems of aesthetic medi-
cine: injection techniques to correct the cosmetic defects", which was accredited at the Center of scientific and methodological support 
of the transition to the system of continuous medical and pharmaceutical education of the Pirogov Russian National Research Medical 
University, was placed on the Portal of CME programs of the Ministry of Health of Russia under the registration number 18360-2018. 
The program is available online and can be used in the system of both traditional and continuing education of medical cosmetologists. 
The program is designed for doctors with completed higher medical education after the residency in the specialty "dermatovenerology" 
and professional retraining in the specialty "cosmetology". It can also be useful for plastic surgeons and obstetricians-gynecologists 
trained in aesthetic gynecology. After the final exam, course participants will receive a certificate of professional development of the 
established sample and 16 credits CME through the personal account on the Portal of continuous medical and pharmaceutical educa-
tion of the Ministry of Health. The formation of the resource base of educational modules in the field of aesthetic medicine included in 
the accredited system of the Ministry of Health is aimed at updating and expanding the educational space for medical cosmetologists. 
The development of scientific and methodological direction, which determines the development and wide inclusion in the educational 
process of short-term training programs for medical cosmetologists, promotes the expansion of opportunities for effective construc-
tion of their individual educational trajectories and transformation of the system of additional medical education in the real Institute 
of continuous professional development in the field of aesthetic medicine. 

 Key words: aesthetic medicine, injection techniques to correct the cosmetic defects, training for medical cosmetologists, con-
tinuing professional development of medical cosmetologists, autonomous non-profit organization of additional professional education 
"Mosmed".  
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CHEMICAL COMPOSITION OF ORGANIC SUBSTANCES OF MARSH CUDWEED  
(GNAFALIUM ULIGINOSUM L., ASTERACEAE) 
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**** Moscow State K.G. Razumovsky University of Technology and Management (PKU) ", Zemlyanoy Val, 73, Moscow, 109004, 
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Abstract. For the first time, the authors carried out a detailed study of the chemical composition of the organic matter of the 

marsh cudweed (swamp). Using chromatography-mass spectrometry in ethanol extract, 47 individual compounds were identified, for 
which their quantitative content was determined, mass spectra and structural formulas were obtained, structural group composition 
was calculated, certain assumptions were made about the main role of steroid compounds, alcohols, phenols and ketones in the forma-
tion of the physiological action of drugs based on marsh cudweed. 

Key words: marsh cudweed, mass chromatography mass spectrometry. 
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PECULIARITIES OF FORMING ANTIBLASTOMIC RESISTANCE IN IN THE MICE OF THE TUMOR LINE BALK/C 
WITH COMBINED IMPACT OF STEM CELLS AND ELECTROMAGNETIC RADIATION EXTREME HIGH 

FREQUENCY 
 

T.I. SUBBOTINA, D.V. IVANOV, B.B. BANTYSH, A.YU. KRYLOV 
 

Medical Institute, Tula State University, Boldin Str., 128, Tula, 300012, Russia 
 

Abstract. The features of regulatory effects on the pathogenesis and morphogenesis of tumors using stem cells and the combined 
effects of electromagnetic radiation at frequencies of the atomic absorption spectrum and oxygen emission have been investigated. In 
an experiment on animals, patterns of pathogenesis and regulation of tumor morphogenesis were revealed with the aim of preventing 
the development of tumor progression with a combined effect on the body by electromagnetic radiation at frequencies of the atomic 
absorption spectrum and oxygen emission. In an experiment on animals, features of the regulation of tumor morphogenesis when ex-
posed to electromagnetic radiation at frequencies of the atomic absorption spectrum and oxygen emission were revealed. A compara-
tive analysis of the morphological results of the experimental work was carried out, which made it possible to establish that in experi-
mental groups of animals exposed to EHF electromagnetic radiation with a frequency of 130 GHz, no macroscopic signs of tumor de-
velopment were observed during the observation period. Morphological changes in the liver tissue of the kidneys and spleen were non-
specific and were characterized by the preservation of the lobular structure of the liver, the uneven expansion of sinusoids, and focal 
discomplexing of hepatocytes. In the cytoplasm of hepatocytes, protein dystrophy prevailed. A distinctive morphological feature was 
the presence in the liver parenchyma of a large number of binuclear hepatocytes with high mitotic activity. Lymphocytic macrophage 
infiltration of the liver parenchyma is not expressed. Morphological changes in the kidney tissue were characterized by the presence of 
granular dystrophy of the tubular epithelium, the histological structure of the glomeruli of the kidneys without changes. In the tissue 
of the spleen, the follicular structure is preserved, hypertrophy of the lymphoid follicles, which include stem cells, is observed. 

Key words: mice of the tumor line BALK/C, tumor process, extremely high frequency electromagnetic radiation, stem cells.  
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CELLULAR MECHANISMS OF RECOVERY IN COMMUNITY-ACQUIRED PNEUMONIA AFTER 

EFFECTS OF LOW INTENSITY MICROWAVE RADIATION 
(literature review) 

 
A. A. KHADARCEV 

 
Tula State University, Medical Institute, 128 Boldin str., Tula, 300012, Russia 

 
Abstract. The review is devoted to the results of the study of cellular mechanisms of inflammation and the possibility of their 

correction by low-intensity electromagnetic radiation in the medium-frequency range with a frequency of 1 GHz. The role of the cyto-
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kine signaling suppressor SOCS7 in the regulation of phosphorylation of the nuclear transcription factor NF-kb inhibitor in mononuc-
lear leukocytes and cytokine production was studied. The author gives the results of determining the content and level of phosphoryla-
tion of the nuclear transcription factor inhibitor, as well as the concentration of SOCS7 protein, as well as the concentrations of TNF, 
IFN, IL-1 , IL-4, IL-10, IL-12. The activity of STAT3/5 and MARK/SAPK-dependent mechanisms of cytokine production was studied. It 
was found that the increase in the content of SOCS4 in the cell is accompanied by a statistically significant increase in the activity of 
caspase-3, an increase in the content of phosphatase PP2SA, a decrease in the level of HIPK2. It is shown that epigenetic mechanisms 
together with the system of cytokine production regulation and cell sensitivity to them are potential therapeutic targets in immunode-
ficiency States. The informativeness of markers of acute phase response in assessing the severity of community-acquired pneumonia 
was determined. The relationship between the level of phosphorylation of STAT factors and the expression of TLR and NOD receptors 
characterizing the course of subclinical inflammation was evaluated. The closest links between TLR4 and 5 , as well as STAT6 
and NLRP10 were identified. It was found the possibility of correction of intracellular factors of inflammation by exposure to low-
intensity electromagnetic radiation in the medium-frequency range. 

Key words: community-acquired pneumonia, electromagnetic radiation of medium-frequency range, qi-toxins, mononuclear 
cells, caspase-3, SOCS7 protein, MARK/SAPK and JAK/STAT-dependent mechanisms, TLR4, STAT5A, G-proteins.  
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p3-4 = 0,120226

  1,29±0,05 1,14±0,5 1,25±0,05 0,93±0,1 

p1-2 = 0,767598
p1-3 = 0,576279
p1-4 = 0,003329
p3-4 = 0,008033
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p1-4 = 0,055938
p3-4 = 0,298241
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p1-2 = 0,181360
p1-3 = 0,583666
p1-4 = 0,004907
p3-4 = 0,005070

 1,03±0,08 1,2±0,09 1,14±0,07 1,17±0,1 

p1-2 =0,169438
p1-3 =0,309945
p1-4 =0,283957
p3-4 =0,807719
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THE EFFECT OF NON-TOXIC DOSES OF BENZENE ON BLOOD LIPID PROFILE IN THE EXPERIMENT 

 
N.V. SHARAPOVA, A.A. PETROVA, D.S. KARMANOVA, S.I. KRASIKOV 

 
FBSEI HE "Orenburg State Medical University" of the Ministry of Health of the Russian Federation, 6 Sovetskay Srt.,  

Orenburg, 460000, Russian Federation 
 

Abstract. The influence of non-toxic doses of benzene on blood lipid profile in normal and high calorie diets in animal experi-
ments was studied. It is shown that long-term consumption of drinking water containing benzene in concentration of 0.015 mg / l, 
which is 0.5 of the maximum permissible concentration, led to the development of dyslipidemia. At the same characteristic lipid profile 
was the elevation of total cholesterol and triglycerides and reduced cholesterol of lipoproteins of high density. Increasing the caloric 
content of the diet due to the inclusion of saturated fats in the diet by 10% of the usual diet did not cause significant changes in the 
lipid spectrum of blood serum. However, with the combined intake of small doses of benzene and a diet of high calorie, the severity of 
hypercholesterolemia and dyslipidemia were the most significant. One of the possible mechanisms of hypercholesterolemia and dysli-
pidemia under the action of small doses of benzene is the oxidative stress developing in such cases as a result of the metabolism of this 
pollutant. Potentiation of the described shifts with a slight increase in the caloric content of the diet due to the inclusion of saturated 
lipids in the diet is probably associated with the characteristic effect of saturated fatty acids on the metabolism of lipoproteins and on 
the cholesterol transport system. 

Key words: benzene, high calorie diet, lipid profile, dyslipoproteinemia. 
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DISTRIBUTION OF NIMODIPINE IN THE ORGANISM OF WARM-BLOODED ANIMALS 

 
L.L. KVACHAKHIYA, V.K. SHORMANOV, T.V. RAKOVA 

 
Kursk State Medical University, K. Marx str., 3, Kursk, 305041, Russia 

 
Abstract. Nimodipine is a drug widely used in medical practice as a blocker of slow calcium channels and possessing toxic prop-

erties in relation to warm-blooded organisms. The toxicity of this substance and the presence of cases of fatal poisoning with nimodi-
pine determine its forensic chemical significance. An important task of forensic chemistry research is to identify organs and biofluids 
in which the poison is present in the greatest quantities. To this end, a study was made of the distribution of nimodipine in the body of 
omnivorous warm-blooded animals (rats) after intragastric administration of a half lethal dose of the poison agent. Isolation of nimo-
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dipine from the organs, their contents and biofluids of animals was carried out with acetone in the regime of double infusion (for 30 
minutes at each stage) with a mass ratio of the isolating liquid and biomatrix 2: 1.  Purification of the recovered compound was carried 
out by chromatography in a column of "Silasorb C-18" 30 m (eluent-acetonitrile-water (6: 4 by volume). For identification and quanti-
fication of the test compound was used by thin layer chromatography (TLC), gas chromatography coupled with mass spectrometry (GC-
MS) and UV spectrophotometry. The presence of the largest quantities of the test substance is fixed in the contents of the stomach, 
stomach, spleen, and liver. The obtained results allow to considering these organs as the main objects of forensic chemical examina-
tions in case of nimodipine poisoning. 

Key words: nimodipine, distribution in the organism, forensic and chemical analysis.  
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RESULTS OF IMPLEMENTATION IN THE CLINICAL PRACTICE THE PROGNOSTIC MODEL FOR ASSESSING THE 

RISK DEVELOPMENT OF MIELOTOXIC COMPLICATIONS OF CHEMOTHERAPY 
 

O.V. PENZIN, S.L. SHVYREV, T.V. ZARUBINA 
 

The Pirogov Russian National Research Medical University, Ostrovitianov Str. 1, Moscow, 117997, Russia 
 

Abstract. This work presents the results of the introduction of previously developed predictive model for assessing the risk of de-
veloping severe myelotoxic complications in chemotherapy treatment of solid malignant neoplasms. The model included 4 prognostic 
functions for key myelotoxic complications: post-cytostatic anemia, thrombocytopenia, neutropenia, and general leukopenia. In May 
2015, this predictive model was built into the automated workplace of the oncologist in the medical information system "Asklepius" 
deployed to the Moscow City Oncological Hospital number 62 of the Department of Public Health of Moscow. Comparability and repre-
sentativeness of the collected prospective sample (4 049 patients who received 22 750 courses of chemotherapy) were shown to analyze 
the results of the introduction of the predictive model of myelotoxicity. Using ROC analysis, the stability of all 4 prognostic functions 
was shown in a prospective sample. Comparison of the data sets showed a statistically significant (p <0.001) decrease by 6.7% the pro-
portion of patients who had at least one episode of severe myelotoxicity from 34.0% (period: January 2011 to April 2015) to 27.3% (pe-
riod: May 2015 to May 2017) after the implementation of an automated assessment of the risk of these complications in the planning of 
each next course of treatment. 

Key words: predictive model, myelotoxic complications, chemotherapy, cancer, malignant neoplasms. 
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MATHEMATICAL MODEL OF THE FORMATION AN OPTOACOUSTIC SIGNAL FOR EVALUATING THE 

LEVEL OF ERYTHROCYTE AGGREGATION  
 

D.A. KRAVCHUK, I.B. STARCHENKO 
 

Southern Federal University INEP, Shevchenko Str., 2, building E, Taganrog, 347922, Russia 
 
Abstract. The possibility of using the optoacoustic methods under the influence of Nd: YAG laser with a wavelength of 1064 nm is 

examined to assess the level of erythrocyte aggregation in human blood. To this end, 2D modeling was carried out with aggregated blood 
samples containing models of erythrocytes, which are spherical absorbers of the optical signals. Under the influence of optical radiation on 
the liquid containing absorbers of spherical shape, thereby they undergo thermo-elastic expansions and generate ultrasonic vibrations, 
studying which one can determine the properties of these absorbers in their sizes and amounts. The mathematical model of erythrocyte 
aggregation of the hexagonal packing method has been developed. The average radius of clusters is calculated for the quantitative deter-
mination of the average size of the aggregate. A model for the formation of an optoacoustic signal from model blood samples with aggre-
gated erythrocytes has been developed to study how the amplitude of the optoacoustic signal and the power spectrum will vary depending 
on the level of aggregation of red blood cells. As a result of the simulation it was established that the amplitude of the optoacoustic signal 
increases with the level of aggregation and the frequency of the spectral power of the signal decreases. The research carried out in the field 
of optoacoustics is a continuation of the research aimed at creating an optoacoustic cytometer. 

Key words: optoacoustic signal, aggregation, erythrocytes, spectral power density, laser. 
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THE USE OF CLUSTER ANALYSIS FOR THE SOLUTION OF THE QUESTIONS ON CLASSIFICATION OF SUBJECTS, 

TO PLAY DVDS.-DASHA VISUALIZATIONS WITH DIFFERENT PERFORMANCE 
 

M.A. MERKULOVA, M.M. LAPKIN, R.A. ZORIN 
 

Ryazan State Acad. Pavlov Medical University, Vysokovoltnaya Str., 9, Ryazan, 390026,Russia, e-mail: lapkin_rm@mail.ru 
 

Abstract. The article is devoted to the study of the possibility of using cluster analysis in solving the issues of classification of 
subjects to reproduce visual images with different effectiveness in terms of time deficit for processing visual information and changing 
the awareness of subjects about the results of activity. 142 subjects of both sexes aged 18 to 20 years voluntarily participated in the 
research. Modeling purposeful activities carried out with the help of hardware and software psychophysiological complex "Mnemotest". 
The article presents the data of two behavioral models: with a fixed exposure time visual images (5000 msec.) without feedback and 
with the same fixed exposure time visual images with without feedback. The presented data showed that the method of cluster analysis 
is informative for solving the problems related to the classification of the subjects of reproducing zones with different results. In addi-
tion, the use of cluster analysis in the dynamics of the systemogenesis of targeted behavior for the reproduction of visual images, with 
the change of conditions for its implementation (reducing the exposure time of the visual image, enriching the information of feed-
backs on the results of activity) allows to identify the most significant characteristics of activity, reflecting its effectiveness. 

Key words: cluster analysis, classification issues, effectiveness of targeted activities, reproduction of visual images, feedback.  
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ABOUT EMERGENCE IN LIVING SYSTEMS AND THE IDEAS OF WHEELER 

(review of scientific literature) 
 

A. . KHADARTSEV 
 

Tula State University, Medical Institute, Boldin Str., 128, Tula, 300012, Russia 
 

Abstract. The review describes the term emergence, which refers to the presence of the system properties that are not a simple 
sum of the elements and subsystems that make up this system, when the sum of cells, functional systems, organs – is not a human 
body, this complex system (complexity), which has a new quality of a living system. The irreducibility of this complexity to the func-
tioning of simple components of the system is determined. The contribution to the development of science, in particular the represen-
tation of the principle of emergence by John Wheeler, who defined emergence as a physical law, is described. He also connected the 
nature of the observer (as a Central figure) with the observed, the possibility of the emergence of a new one. The features and the fail-
ure of reductionism are determined. In the absence of order in the initial conditions, nature forms order from the chaos that arises in 
the evolution of the system. The review gives an example of the Benard instability with self-organizing liquid and the establishment of 
order in the system, and reactions of Belousov-Zhabotinsky. We determined natural self-organizing structures, the importance of scal-
ing, feedback cycles, local-global interactions, nested hierarchies, emergence in the biology of systems, in thinking and consciousness.  

Key words: emergence, complexity, reductionism, chaos, scaling, self-organization, systems.  
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11 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
12 0,32 0,93 0,36 0,69 0,01 0,00 0,00 0,08 0,00 0,00 0,00 0,06 0,03 0,72
13 0,08 0,04 0,31 0,02 0,65 0,00 0,00 0,46 0,28 0,07 0,00 0,06 0,00 0,03
14 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,03 0,00 0,00
15 0,38 0,43 0,40 0,34 0,12 0,00 0,00 0,03 0,00 0,00 0,00 0,72 0,03 0,00
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Abstract. The proof of the statistical instability of the samples of tremorograms and tepinggrams of a person (in unchanged ho-
meostasis in the n-repetition mode) leads to the physiology of the neuromuscular system to the Eskov-Zinchenko effect. The descrip-
tion of such instability in the form of matrices of paired comparisons of samples requires the study and disclosure of the intimate me-
chanisms of such chaotic dynamics. An experimental substantiation of the hierarchical system of gradient growth of chaos during the 
transition from the activity of brain neural networks to electromyograms and, finally, to the biomechanical system, which organizes 
tremor and tapping in one test subject (in constant homeostasis), is presented. 

Key words:  electromyograms, encephalograms, uniformity, the Eskov-Zinchenko effect.  
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