
Vienna
2018Publishing

PREMIER

European Journal 
of Biomedical and Life Sciences

№ 2 2018



European Journal of Biomedical and Life Sciences
Scientific journal

№ 2 2018

ISSN 2310-5674

Editor-in-chief Todorov Mircho, Bulgaria, Doctor of Medicine

International editorial board
 Bahritdinova Fazilat Arifovna, Uzbekistan, Doctor of Medicine
 Inoyatova Flora Ilyasovna, Uzbekistan, Doctor of Medicine
 Frolova Tatiana Vladimirovna, Ukraine, Doctor of Medicine
 Inoyatova Flora Ilyasovna, Uzbekistan, Doctor of Medicine
 Kushaliyev Kaisar Zhalitovich, Kazakhstan, Doctor of Veterinary Medicine
 Mamylina Natalia Vladimirovna, Russia, Doctor of Biological Sciences
 Mihai Maia, Romania, Doctor of Medicine
 Nikitina Veronika Vladlenovna, Russia, Doctor of Medicine
 Petrova Natalia Gurevna, Russia, Doctor of Medicine
 Porta Fabio, Italy, Doctor of Medicine
 Ruchin Alexandr Borisovich, Russia, Doctor of Biological Sciences
 Sentyabrev Nikolai Nikolaevich, Russia, Doctor of Biological Sciences
 Shakhova Irina Aleksandrovna, Uzbekistan, Doctor of Medicine
 Skopin Pavel Igorevich, Russia, Doctor of Medicine

Spasennikov Boris Aristarkhovich, Russia, Doctor of Law, Doctor of Medicine
 Suleymanov Suleyman Fayzullaevich, Uzbekistan, Ph.D. of Medicine
 Tolochko Valentin Mikhaylovich, Ukraine, Doctor of Medicine
 Tretyakova Olga Stepanovna, Russia, Doctor of Medicine
 Vijaykumar Muley, India, Doctor of Biological Sciences
 Zadnipryany Igor Vladimirovich, Russia, Doctor of Medicine
 Zhanadilov Shaizinda, Uzbekistan, Doctor of Medicine
 Zhdanovich Alexey Igorevich, Ukraine, Doctor of Medicine
Proofreading Kristin Theissen
Cover design Andreas Vogel
Additional design Stephan Friedman
Editorial office  Premier Publishing s.r.o.
 Praha 8 – Karlín, Lyčkovo nám. 508/7, PSČ 18600
E-mail: pub@ppublishing.org
Homepage: www.ppublishing.org

European Journal of Biomedical and Life Sciences is an international, German/English/Russian language, peer-reviewed journal. It is 
published bimonthly with circulation of 1000 copies.
The decisive criterion for accepting a manuscript for publication is scientific quality. All research articles published in this journal have 
undergone a rigorous peer review. Based on initial screening by the editors, each paper is anonymized and reviewed by at least two anonymous 
referees. Recommending the articles for publishing, the reviewers confirm that in their opinion the submitted article contains important or 
new scientific results.
Premier Publishing s.r.o. is not responsible for the stylistic content of the article. The responsibility for the stylistic content lies on an author 
of an article.
Instructions for authors
Full instructions for manuscript preparation and submission can be found through the Premier Publishing s.r.o. home page at:
http://www. ppublishing.org.
Material disclaimer
The opinions expressed in the conference proceedings do not necessarily reflect those of the Premier Publishing s.r.o., the editor, the editorial 
board, or the organization to which the authors are affiliated.
Premier Publishing s.r.o. is not responsible for the stylistic content of the article. The responsibility for the stylistic content lies on an author 
of an article.
Included to the open access repositories:

© Premier Publishing s.r.o.
All rights reserved; no part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, 
electronic, mechanical, photocopying, recording, or otherwise, without prior written permission of the Publisher.

Typeset in Berling by Ziegler Buchdruckerei, Linz, Austria.
Printed by Premier Publishing s.r.o., Vienna, Austria on acid-free paper.



3

THE FIRST TWO CASES OF CHRONIC HEPATITIS ASSOCIATED WITH TORQUE TENO MIDI...

Section 1. Clinical Medicine
Morozov Igor Aleksandrovich,

Head of the Department pathomorphology, Institute of Poliomyelitis and
Viral Encephalitides FSBSI “Chumakov FSC R&D IBP RAS”,

E-mail: moroz38@gmail.com
Ilchenko Liudmila Yur’evna,

Institute of Poliomyelitis and Viral Encephalitides
FSBSI “Chumakov FSC R&D IBP RAS”, researcher

Pirogov Russian National Research Medical University
Professor of the Department of Hospital Therapy

E-mail: Ilchenko-med@yandex.ru
Kyuregyan Karen Karenovich,

Mechnikov Research Institute of Vaccines and Sera,
Head of the Department of Viral Hepatitis

Research Center at Russian Academy of Postgraduate Education
E-mail: karen-kyuregyan@yandex.ru

Fediukina Elena Sergeevna,
researcher, Institute of Poliomyelitis and Viral Encephalitides

FSBSI “Chumakov FSC R&D IBP RAS”,
E-mail: elena_fedyukina@mail.ru

Kozhanova Tatyana Viktorovna,
researcher, Institute of Poliomyelitis and Viral Encephalitides

FSBSI “Chumakov FSC R&D IBP RAS”
E-mail: vkozhanov@bk.ru

Soboleva Nataliya Vasil’evna,
researcher, Institute of Poliomyelitis and Viral Encephalitides

FSBSI “Chumakov FSC R&D IBP RAS”
E-mail: soboleva.natalia@inbox.ru

THE FIRST TWO CASES OF CHRONIC HEPATITIS 
ASSOCIATED WITH TORQUE TENO MIDI VIRUS 

(TTMDV), GENUS GAMMATORQUEVIRUS

Abstract: The prevalence of Anelloviridae viruses within general population is high in many 
countries. The hepatotropic and hepatopathogenic features were confirmed for some genotypes of 
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this family. Two case studies of chronic hepatitis associated with Torque teno midi virus (TTMDV, 
genus Gammatorquevirus) in patients negative for other hepatotropic viruses (HBV, HCV, GBV–C, 
CMV, TTV, TTMV) were described using biomolecular, histopathological, immunohistochemical 
and electron microscopy methods. Both patients were diagnosed with chronic cholestatic hepatitis 
with marked intracellular cholestasis, I–II degree portal and pericellular fibrosis, moderate portal 
and lobular lymphocytic infiltration, and necrobiosis of biliary epithelium. The structural hepatic 
changes were similar to those observed in cases of TTV infection.

Keywords: Torque teno midi virus, hepatotropic, hepatopathogenic, chronic hepatitis.

Within a decade starting in 1997 Japanese virolo-
gists (Okamoto H., Nishizawa T., Ninomiya M. et al.) 
have discovered three new human viruses with sin-
gle-stranded circular DNA genome: Torque teno vi-
rus (TTV, genus Alphatorquevirus) with 3.7–3.8 kb 
genome [1], Torque teno mini virus (TTMV, genus 
Betatorquevirus) with 2.8–2.9 kb genome [2] and 
Torque teno midi virus (TTMDV), genus Gamma-
torquevirus) with 3.2 kb genome [3]. These viruses 
have been combined into the phylogenetically un-
classified family Anelloviridae, which includes simi-
lar viruses harbored by a number of mammals [4].

Within 2–3 years after the discovery of TTV, the 
extremely high prevalence of these viruses has been 
demonstrated among the population of many coun-
tries worldwide. Not only hepatotropic nature, but 
also the hepatopathogenicity of some viral genotypes 
have been confirmed. The nature of chronic TTV-
induced hepatic pathology has been described, elec-
tron-microscopic images of this virus isolated from 
serum, feces [5] and cytoplasm of hepatocytes [6] 
have been obtained. Nevertheless, some researchers 
are still convinced that TTV is not pathogenic which 
is a result of a long-lasting (centuries-long) coevolu-
tion of the virus with its host.

Numerous epidemiological and clinical studies 
of TTMV provide evidence of its association with a 
number of pathological conditions of the immune 
and respiratory system, blood, and also with cancer 
and lymphomas. At the same time, these studies do 
not give an accurate and complete picture of the 
role of TTMV in human pathology and, in particu-
lar, in liver pathology [7].

As for TTMDV, its role in human pathology is 
currently not defined at all, its virion size is unknown, 
and its morphology is not described.

In retrospective studies of the prevalence of 
Anelloviridae infection among patients with viral 
or non-viral chronic liver diseases and healthy vol-
untary blood donors, we detected three cases of 
TTMDV monoinfection [8, 9]: two patients with 
chronic alcoholic hepatitis and chronic unspecified 
hepatitis, respectively, and one voluntary blood do-
nor. All three cases were negative for markers of 
other hepatotropic viruses (HBV, HCV, GBV–C, 
CMV, TTV, TTMV). In patients with chronic hepa-
titis the virus was identified in hepatocytes using 
electron microscopy, its size was determined, and 
the nature of chronic TTMDV-induced hepatic pa-
thology was described [8, 9]. As this was the first 
description of pathology possibly induced by TT-
MDV, we decided to provide a complete descrip-
tion of these case studies.

Materials and Methods
Blood sera and appropriately prepared liver 

biopsy samples were used for the in-depth study 
using pathohistological, electron microscopic and 
immunohistochemical test methods, as well as us-
ing biomolecular methods (ELISA, PCR) in the 
laboratories of the Chumakov Institute of Poliomy-
elitis and Viral Encephalitides. Within 3 minutes 
from the sample collection, the blood serum and a 
part of the liver biopsy sample (2 mm) were frozen 
at –20 °C for up to 1 week, followed by their trans-
portation (in compliance with the cold chain) to 
the laboratory for analysis.
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Electron microscopy. Liver biopsy samples were 
placed in a fixative consisting of 2% paraformalde-
hyde solution and 2.5% glutaraldehyde in Hank’s buf-
fer, and put into the Epon-Araldite resin mixture after 
fixation and dehydration. Subsequently, the prepared 
ultrathin sections after contrasting with uranyl acetate 
and lead citrate were studied in the JEM-100C elec-
tron microscope ( Jeol, Japan). The morphometric 
analysis of the virions was performed using BioVision 
program (Austria) with × 30 000 magnification in the 
reverse image of 400% of the original size.

Immunoelectron microscopy with Protein A-Colloi-
dal Gold. Ultrathin sections were mounted on nickel 
grids (200 mesh), coated with formwar and spray-
coated with carbon (Agar Scientific Ltd), and, after 
osmium plating with Na-metaperiodate, were used 
for immunocytochemical verification of TTMDV 
virions. The sample handling procedure for immu-
noelectron microscopy using Protein A-Colloidal 
Gold (10 nm, EMS) was performed according to the 
method detailed by M. Bendayan [10]. Due to the 
absence of commercial anti-virus antibodies stud-
ied, we used blood serum (1:50 dilution) from the 
donor, who also had a monoinfection with only one 
anellovirus TTMDV, and had no biopsy material, 
which excluded the morphological study.

The omission of antibody incubation step, bi-
opsy sample incubation with 1:50 diluted serum of 
a healthy donor, who had no viruses of the family 
Anelloviridae, was used as the negative control.

ELISA & PCR methods. To exclude the occult form 
of chronic hepatitis B in patients an immunohisto-
chemical detection of HBsAg was performed on par-
affin sections from archival blocks from the pathology 
department of Buyanova City Clinical Hospital using 
monoclonal anti-HBsAg antibodies (anti-HBs, Cell 
Marque S1–210 USA) according to the manufacturer’s 
standard procedure. Semithin sections for histological 
examination were stained with toluidine blue.

Serological markers of HBV and HCV (HBsAg, 
anti-HBc, anti-HCV) were determined in serum 
samples using enzyme immunoassay test systems 

manufactured by Diagnostic Systems LTD (Russia) 
according to the manufacturer’s protocols. Serum 
samples were also tested for GBV–C RNA (a virus 
previously known as hepatitis G virus) by PCR, 
combined with reverse transcription according to 
the protocol described by J. Hattori et al. [11].

The isolation of nucleic acids from serum sam-
ples was performed using a “Plasma or Serum DNA 
/ RNA Isolation Kit on Magnetic Beads MP@SiO2” 
(manufactured by ZAO “Sileks”) according to the 
manufacturer’s protocol.

To detect the anelloviral DNA, serum samples 
were analyzed in PCR with nested primers suggested 
by M. Ninomiya and colleagues [12], that allows for 
differentiation of TTV, TTMDV and TTMV on the 
basis of the size of the amplicon.

To confirm the specificity of TTV, TTMDV, and 
TTMV detection in PCR, the nucleotide sequence 
of the obtained viral genome fragments was deter-
mined by direct sequencing of amplicons. To confirm 
the amplification specificity, a search was performed 
using the BLAST function in the NCBI (National 
Center for Biotechnology Information) database.

Results and Discussion
Case study 1. Patient P., female, 39 years. Patient 

was admitted to the clinic on 28.01.2009 with com-
plaints of general weakness, an abdominal expansion.

Patient considered herself ill after having drunk 
moderate doses of alcoholic drinks during the New 
Year holidays, after which she had noticed a temper-
ature rise to 38 °C and abdominal expansion. She 
denied the systematic intake of alcoholic drinks in 
past medical history.

A moderate hyperchromic anemia and minor 
leukocytosis were diagnosed on an ambulatory 
basis. Blood biochemistry: total bilirubin – 50 
μmol/L, direct bilirubin – 28.5 μmol/L, aspartic 
aminotransferase (AST) – 321 IU/L, alanine ami-
notransferase (ALT) – 49 IU/L. No HBsAg and 
HCV were detected. She was referred for the City 
Clinical Hospital named V. M. Buyanova for exami-
nation and treatment.
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Condition on admission: moderate. The body 
mass index – 21 kg/m2. Skin and sclera were bile 
stained. No peripheral edema. Psoriatic plaques on 
the skin of the legs. Respiratory, circulatory and uri-
nary systems: no abnormalities detected. The liver 
is enlarged, indurated, even surface, edge is slightly 
pointed. The spleen was non-palpable.

Complete blood count was without pathological 
findings. Blood chemistry dd. 17.02.2009: AST-223 
IU/L, ALT-48 IU/L, gamma-glutamyltranspepti-
dase 1681IU/L, alkaline phosphatase 372IU/L, to-
tal bilirubin 24.3 μmol, direct bilirubin – 9.6 μmol.

The ultrasound of the hepatobiliary system 
showed enlarged liver, increased echogenicity, dif-
fusely heterogeneous structure, not dilated hepatic 
ducts and the hepatic veins, normal vascular pattern. 
To assess the fibrosis activity and its stage, a liver bi-
opsy was performed.

During the pathohistological study of the bi-
opsy sample, an enlargement of portal tracts due 
to sclerosis with single portal-portal septa was de-
tected, with a tendency to annular displacement 
of lobules and fibrosis around the central veins. 
Vascularization of sinusoids, moderate inflamma-
tory infiltration of lymphocytes in portal tracts and 
lobules were detected. Hepatocytes with common 
small and large lipid droplets of fatty infiltrate with 
the effacement of the beam structure, with intra-
cellular cholestasis, with necrosis of individual 
hepatocyte. Morphological conclusion: moderate 
steatohepatitis (A2), II degree fibrosis.

Case study 2. Patient M., female, 65 years. Pa-
tient was admitted to the hospital on 09.10.2013 
with complaints of persistent aching pain in the 
upper abdomen; expressed nausea, not associated 
with food intake and time of day; bringing relief 
episodic cholemesis,; weight loss of 7 kg during the 
year; temperature rise to a febrile level (mainly in 
the morning and evening) with chills; pain in tibia; 
dyspnea at rest; faint.

Patient considered herself ill since March 2013, 
when the above complaints arose; no treatment 

received. Since September 2013, pain syndrome, 
dyspeptic disorders have increased; elevated ALT, 
GGTP levels. Given the past medical history data, 
the clinical findings were considered as a presenta-
tion of chronic hepatitis.

According to medical history, Sjogren’s syn-
drome was diagnosed in 1973, anti-human herpes 
virus-3, 4, 5 IgG, IgM antibodies are detected since 
November 2011. During the follow-up period, the 
antibody titer has returned to normal.

Complete blood count dd. 10.10.2013 was with-
out pathological findings. Blood chemistry: AST –  
–34 IU/L, ALT – 52 IU/L, ALP – 235 IU/L, total 
bilirubin – 10.9 μmol, direct bilirubin – 4.1 μmol. No 
HBsAg and anti-HCV antibodies detected.

The ultrasound of the hepatobiliary system 
showed that liver is not enlarged; diffuse changes 
in the parenchyma were detected. To diagnose 
pathological processes differentially, determine the 
histological activity index, a puncture biopsy was 
performed.

Pathogistological analysis of the liver biopsy 
sample demonstrated that portal tracts were not 
enlarged, minor lymphoid infiltration, release of 
individual lymphoid elements beyond the bor-
der plate. Sinusoids were not dilated, lymphoid 
elements were in the lumen. The proliferation of 
reticuloendotheliocytes, presence of small intra-
lobular lymphoid collections were observed. There 
was the deposition of bile pigment in the cytoplasm 
of individual hepatocytes. Hepatocytes with granu-
lar dystrophy; groups of hepatocytes with hydropic 
dystrophy were found near the perivenular zone. 
Some hepatocytes had nuclear dysplasia, two-nu-
clear hepatocytes and apoptotic bodies were ob-
served. Van Gieson’s staining demonstrated fibrosis 
of the portal tracts, collagen fibers in the walls of 
the central veins, minor focal perisinusoidal fibro-
sis. Sudan III staining revealed no fatty infiltration 
of hepatocytes. Morphological conclusion: chron-
ic hepatitis with minor histological activity (A1), 
I degree fibrosis.
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At the beginning of the in-depth study of the 
material obtained from these two patients, first of 
all, we determined the nucleotide sequence of de-
tected fragments of the viral genomes using direct 
sequencing of amplicons in order to compare them 
with the corresponding fragments of 23 TTMDV ge-

nome sequences available at GeneBank. All TTVDV 
sequences from our patients, including the donors 
whose blood serum was the source of anti-TTMDV 
antiserum, harbored nucleotide polymorphisms that 
are absent among 23 comparison genomes even on 
such a short fragment of the genome (Fig. 1).

Figure 1. Heterogenicity of TTMDV genome fragments from patients examined (No. 24, No. 26) 
and the donor (No. 25), the source of anti-TTMDV antiserum

Through carefully performed light-optical ex-
amination, it was established that the signs of HG in 
both patients were similar. There was a minor lym-
phoid infiltration of the portal tracts beyond the bor-
der plate, small intralobular clusters of lymphocytes, 
significant clarification of the cytoplasm (cytopathy) 
of the hepatocytes. In both cases, the intracellular 
cholestasis (Fig. 2a, b, 3b), as well as degeneration 
and necrobiosis of the epithelium of bile ducts (Fig. 
4a) were the most characteristic signs of pathology. 
The I–II degree moderate fibrosis of the portal tracts, 
as well as fibrosis around the central veins and in the 
perisinusoidal space (Fig. 4a, b) was observed.

Besides hepatocytes in state of cytopathy, cells 
with a very dark cytoplasm (Fig. 2a), filled with os-

miophilic mass were found. Given the EM results 
of such cells, it has been determined that their cy-
toplasm contains a huge amount of lipofuscin and 
small drops of triglycerides, which are likely to be 
the product of lysosomal hydrolysis of bile elements, 
intracellular elements and possibly virions (Fig. 3a). 
The degeneration and necrobiosis of the biliary epi-
thelium mentioned above (Fig. 4a), most likely hin-
der the intra-cellular transport of bile and are the  
main pathogenic cause of intracellular cholestasis. 
Its indirect cause includes fibrosis, which has devel-
oped in patients not only in the portal tract, but also 
in the space of Disse, as well as in the structures of 
the hepatic lobes between the hepatocytes, i. e., peri-
cellularly (Fig. 5a).
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 a) b)

Figure 2. Pronounced intracellular cholestasis: 
a – case 1 × 400; b – case 2 × 1200

 
 a) b)

Figure 3 a. – Ultrastructure of the hepatocyte with a dark cytoplasm (refer to text); 
b – Binuclear hepatocytes (arrows) as a sign of regeneration × 1200
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 a) b)

Figure 4. а – Fibrosis of the portal tract; necrobiotic changes in the biliary 
epithelium × 400; b – Collagen fibers (arrow) in the space of Disse

 
 a) b)

Figure 5. а – Collagen fibers between hepatocytes (arrow); b –TTMDV 
virions in the cytoplasm of the hepatocyte with cleared cytoplasm
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Chronic hepatitis with the presence of minimal 
portal cholangitis, moderate II degree portal and 
perisinusoidal fibrosis, associated with TTMDV 
was detected. The first observation also takes the 
possible role of the alcohol factor in liver damage 
into account. However, a certain similarity of the 
morphological pattern with liver tissue changes in 
the patient with unspecified hepatitis raises doubts 
that only a toxic factor played the leading role in the 
development of chronic hepatitis.

The association of chronic hepatitis in these pa-
tients with anelloviral infection, wich was initially 
detected in serum and liver biopsy samples using 

molecular and immune staining methods, was fur-
ther confirmed by electron microscopy of liver bi-
opsy samples. Large amounts of TTMDV virions 
have been even detected in all hepatocytes at low 
magnification (Fig. 4b, 5a). At high magnification, 
TTMDV was represented by rounded electron-
dense particles, although their density was some-
what lower than that of calcium inclusions in the 
matrix of mitochondria (Fig. 5b).

Virion verification using immune staining and 
electron microscopy with Protein A-Colloidal Gold 
is a direct evidence that detected virions are exactly 
TT midi virus from Anelloviridae family (Fig. 6a, b).

 
 a) b)

Figure 6. Verification of TTMDV virions by IEM using Protein A –Colloidal 
Gold. а – Patient М.; b – Patient P. Slices are not contrasted

It can be seen quite clearly that the staining is 
observed in the virion location area only, with direct 
contact with virions, and is absent on the mitochon-
drial profiles. The absence of a nonspecific reaction in 
negative controls confirms that TTMDV monoinfec-
tion detected using molecular methods in serum and 
liver tissue, is the cause of chronic hepatitis in patients.

Conclusion
In the last 15 years, an issue about the role of re-

cently discovered hepatitis G, TT and SEN viruses in 
human pathology, and in particular in hepatopathy, 
has been repeatedly raised in the research literature, 
but it is still a pending one. This is also true for infec-
tion caused by TTMDV, accidentally discovered by 
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Japanese researches during the retrospective study of 
the collection of patient blood serum samples with 
TTV less than 10 years ago.

Many clinicians ignore the notion of “therapeu-
tic infection”, when almost all population has bac-
terial or viral infection, but only 10–15% of them 
have clinical sings of the associated disease. At the 
same time, no liver biopsy studies are done, which 
would make it possible to determine not only the 
hepatotrophic character of the infection, but also 
its hepatopathogenicity. So, for example, we have 
found no published data on morphological changes 

in the liver of patients with TTMDV monoinfec-
tion, except for our two case studies [8, 9, 13]. 
Partly this lack of morphological data is due to a 
recent decrease in indications for a fine-needle liver 
biopsy, which cannot be completely replaced by fi-
broelastometry. We hope that this report, which 
provides evidence of the association of chronic 
cholestatic hepatitis with TTMDV monoinfection, 
will draw hepatologists and pathologists’ attention 
to this issue.

The authors declare that they have no conflicts 
of interest.
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PARTICIPATION OF PRO-AND ANTI-INFLAMMATORY 
CYTOKINES IN THE DEVELOPMENT OF 

CHRONIC CEREBRAL ISCHEMIA
Abstract: To study the levels of pro-and anti-inflammatory cytokines (IL-1β, IL-6, TNF-α) in 133 

patients with chronic cerebral ischemia (CCI), mean age 56.2 ± 0.4 years. All patients were divided 
into 2 groups. One group was 65(42.5%) patients with CCI, which developed mainly in arterial 
hypertension (AH). In group 2 included 68(44.5%) patients with CCI, which developed mainly on 
the background of atherosclerosis. The control group consisted of 20 (13.0%) from healthy donors. 
It was found increased content level IL-1β, TNF-α and IL-6 in both groups of patients, especially in 
patients with CCI on the background of AH.

Keywords: cytokines, chronic cerebral ischemia, arterial hypertension, atherosclerosis.
Relevance: Cerebral ischemia, which is the 

most common cause of impaired brain function, is 
accompanied by immune changes [1, 2, 3, 7]. Nu-
merous studies have demonstrated the involvement 
of inflammation in atherogenesis and the develop-
ment of chronic cerebral ischemia (CCI). Even with 
relative functional preservation, patients with CCI 
develop autoimmunization to the structural com-
ponents of the nervous tissue, which depends not 
only on the antigen release beyond the blood-brain 
barrier (BBB), but also on the violation of the com-
plex regulation of the neuroimmune system that de-
termines immune homeostasis [4, 5]. However, the 
role of the immuno-mediated inflammatory process 
as a possible universal component of the pathogen-
esis of CCI of various genesis (for example, devel-
oping against arterial hypertension (AH) or ath-
erosclerosis) is unspecified. Research A. Siren et al. 
[8] showed that prolonged hypertension may cause 
activation of intercellular adhesion molecule (inter-
cellular adhesion molecule ICAM-1) on endothelial 
cells and perivascular accumulation of leukocytes 
in brain tissue, which reflects a peculiar predisposi-
tion to impairment of microcirculation in patients 

with AH. Being the only immunocompetent factor 
in the CNS, microglia participates in all reactions 
of cerebral tissue to the damaging effect of ischemia 
[5, 7]. At the basis of destabilization of the athero-
sclerotic process of chemotherapy is the ulceration 
and rupture of atherosclerotic plaque. It was found 
that when microcirculation is impaired and during 
brain tissue ischemia, microglia begins to produce a 
wide range of compounds toxic to the brain tissue, 
including proinflammatory cytokines [3, 7, 8]. Mi-
croglia also performs specialized immune functions, 
inducing and supporting an inflammatory reaction 
in the brain tissue, which ultimately leads to delayed 
neuronal loss, changes in microcirculation and BBB 
[2, 4, 7]. After infiltration of the perivascular tissue 
with active leukocytes, the level of proinflamma-
tory cytokines-TNF-α, IL-1β, IL-6 is increased, 
produced by humoral cells as well as local perivas-
cular macrophages and microglial cells, as well as by 
endothelial cells and astrocytes [8, 9]. Local pro-
duction of cytokines plays an important role in the 
further activation of effector immune cells and the 
production of inflammatory mediators, leading to 
neuronal damage [6].
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Thus, in the development of cerebrovascular dis-
eases of the CNS, take part universal pathogenetic 
mechanisms, primarily vascular and immuno-medi-
ated inflammatory processes that are closely related 
to each other, which require not only a study of their 
pathogenetic significance, but also need to correct 
these disorders.

The aim of the study was to study the state of 
pro- and anti-inflammatory cytokines (IL-1β, IL-6, 
TNF-α) in patients with chronic cerebral ischemia 
(CCI), depending on the predominant genesis of 
development.

Materials and methods: With above said aim, we 
examined 133 patients who were in the departments 
of neurology of the City Clinical Hospital No. 6, 
the Central Clinical Hospital of the State Joint-Stock 
Railway Company “Uzbekistan railways” and the 
family polyclinic No. 56 in 2010–2013. The aver-
age age of the patients was 56.2 ± 0.4 years. All the 
examined patients were divided into 2 groups de-
pending on the pathogenesis of the development of 
CCI. 1 group comprised 65 (42.5%) patients with 
CCI, which developed mainly on the background 
of AH. The second group included 68 (44.5%) pa-
tients with CCI, which developed mainly against the 
background of atherosclerosis. The control group 
for comparison of immunological studies was 20 

(13.0%) of practically healthy donors. Studies of the 
cytokine content (IL-1β, IL-6, TNF-α) in serum of 
peripheral blood were determined by ELISA analysis 
using commercial test systems Vector-Best, Novosi-
birsk, Russia Federation, 2013. Statistical processing 
was carried out on a personal computer Pentium-4.

The results and discussion. We studied serum 
concentrations of pro- and anti-inflammatory cyto-
kines (IL-1β, TNF-α and IL-6) in patients with CCI. 
Comparative analysis of proinflammatory cytokines 
in patients with CCI in both groups of patients re-
vealed a reliable difference with the values   of the 
control group (p <0.05 and p < 0.001). It was found 
that the serum level of TNF-α in the group of pa-
tients of groups 1 and 2 was increased by 2.9 and 2.12 
times, respectively, while in the control group it was 
2.15 ± 0.23 pg/ml. We found a significant increase in 
the levels of TNF-α in groups of patients with CCI, 
against the background of AH, in the first group of 
patients, the level of TNF-α was increased 1.4 times 
compared with the value of the second group. Con-
sequently, we found a significant increase in serum 
TNF-α in both groups of patients with CCI, which 
can serve as an immunological criterion for assessing 
the state of immunity in CCI and for assessing the 
severity of neurologic changes. The obtained data are 
presented in (Table 1).

Table 1. – Indexes of the pro- and anti-inflammatory cytokines 
(IL-1β, IL-6, TNF-α) in examined patients

Index control (n = 20) 1 group (n = 65) 2 group (n = 68)
IL-1β 6.24 ± 0.60 11.4 ± 1.10** 8.9 ± 0.64*^
IL-6 3.42 ± 0.37 7.4 ± 0.86** 6.5 ± 0.62**

TNF-α 2.15 ± 0.23 6.3 ± 0.76** 4.6 ± 0.48**^
Note: * – the differences with respect to the control group are significant (* – P <0.05,

 ** – P <0.001); differences with respect to data between groups of patients ^ – P > 0.05)

The comparative analysis between the groups 
showed that a reliable difference in the proinflam-
matory cytokine content was found. In the first 
group of patients the TNF-α content was increased, 
than in the 2nd group. Thus, in the first group of pa-

tients, TNF-α was 6.3 ± 0.76 pg/ml, while in the 
second group it was 4.6 ± 0.48 pg/ml.

It has been established that TNF-α is one of the 
most widely studied pro-inflammatory cytokines. It 
is known that TNF-α is produced by macrophages, 
monocytes, mast cells, lymphocytes. The mechanism 
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of action is pro-inflammatory, activates macrophages, 
granulocytes and cytotoxic cells, stimulates the pro-
cess of inflammation. It is TNF-α that plays a huge role 
in the development of inflammatory vascular lesions. 
Excessive levels of pro-inflammatory cytokines, such 
as TNF-α and IL-1β, contribute to the maintenance of 
the inflammatory process in the body as a whole and 
can contribute to increased blood coagulation.

We studied the serum concentration of IL-1β, 
which belongs to the key pro-inflammatory cyto-
kines. IL-1β is mainly produced by macrophages and 
phagocytes, as well as by lymphocytes, fibroblasts, 
epithelial cells. IL-1β initiates and regulates inflam-
matory, immune processes, activates neutrophils, T- 
and B-lymphocytes, stimulates the synthesis of acute 
phase proteins, cytokines, adhesion molecules, pros-
taglandins. It is exactly for IL-1β refers activation of 
the inflammatory-regulatory cascade reaction, as 
well as for IL-1β refers macrophage stimulation and 
synthesis of IL-6 and TNF-α.

The study of this cytokine revealed a reliable in-
crease in the serum of patients with CCI. Moreover, 
the highest content of IL-1β was diagnosed in the 
group of patients of the 1st group. Thus, in 1 group 
IL-1β was increased 1.8 times, in the 2 nd group – 1.4 
times. It was shown that IL-1β was reliably elevated 
in both groups of patients. Due to statistical analy-
sis, the reliability between the investigated groups of 
patients with CCI was revealed. Thus, it was shown 
that in the first group of patients IL-1β it was 11.4 ± 
± 1.10 pg/ml, whereas in the second group it was 8.9 ± 
± 0.64 pg/ml. The content of IL-1β in both groups 
differed by 1.3 times, while it had a reliable nature. 
Therefore, there is a reliable difference in the IL-1β 
content between groups of patients. The data ob-
tained are presented in (Table 1).

It is known that the normal function of the im-
mune system is built on the balance of the contents 
of TX1 and TX2 cells, based on the equivalent pro-
duction by them regulatory cytokines having pro- 
and anti-inflammatory directions [2, 9]. It was found 
that TX1 cells produce powerful cytokines with a 

pro-inflammatory effect, such as IL-1β, TNF-α, etc. 
[6, 8]. TX2 cells secrete anti-inflammatory cyto-
kines, such as IL-4, IL-6, etc., which stimulate the 
predominantly humoral immunity unit. Violation of 
the balance of production of cytokines TX1/TX2 
is important in the immunopathogenesis of the de-
velopment of CCI and its progression. Based on the 
foregoing, we studied the content of the key anti-in-
flammatory cytokine IL-6 in the serum of peripheral 
blood of patients with CCI.

Analysis of the content of IL-6 in the serum of pe-
ripheral blood of patients with CCI allowed to reveal 
a reliable increase in all study groups with respect to 
control. Thus, IL-6 in the first group of patients was 
7.4 ± 0.86 pg/ml, whereas in the second group – 6.5 ± 
± 0.62 pg/ml. At the same time, there was no signifi-
cant difference between the groups.

Consequently, we found a significant increase in 
the concentration of IL-6 in the group of individu-
als with CCI against the background of AH, but no 
reliable differences were found.

Thus, the analysis let to conclude that the serum 
content of pro- and anti-inflammatory cytokines, such 
as IL-1β and TNF-α, was reliably elevated in patients 
with CCI. At the same time, we showed that the con-
tents of the studied cytokines are the most elevated in 
the first group of patients suffering from AH.

According to the literature, we also found that 
in all patients there is an increase in key pro-inflam-
matory cytokines against the background of a pro-
nounced anti-inflammatory cytokine. It is known 
that the violation of the cytokine balance in the di-
rection of hyperproduction of proinflammatory ones 
is accompanied by excessive symptoms of inflam-
mation, and sometimes it is the central link of the 
pathogenesis of chronic lesions of the cardiovascular 
system at the systemic level [1, 4, 9]. In connection 
with this, the characteristic clinical manifestations of 
such processes in most patients were asthenic syn-
drome, apathy, weakness, subfebrile fever, decreased 
appetite, which are under the control of pro-inflam-
matory cytokines.
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Conclusions:
1. In the pathogenesis of CCI development of hy-

pertonic and atherosclerotic genesis, both pro- and 
anti-inflammatory cytokines play an important role.

2. An increased level of IL-1β, TNF-α and IL-6 
levels was found in both groups of patients, mainly 
in CCI patients with AH.
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MORPHOLOGICAL AND ANTHROPOMETRIC 
PECULIARITIES OF THE SUBLINGUAL SALIVARY GLAND 

IN THE PRENATAL ONTOGENESIS OF HUMAN

Abstract: This article analyzes morphological and anthropometric peculiarities of development of 
the sublingual salivary glands in the prenatal ontogenesis of human based on studying of 111 objects – 
pre-fetuses of human at the age of 7–12 weeks (60) and fetuses of human at the age of 4–10 months 
(51) of the prenatal development. The conducted research allows concluding that development of 
the forms of sublingual salivary glands in fetuses at the age of 4–10 months of the prenatal devel-
opment depends on the number of the independent lobules of sublingual salivary gland and their 
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location in relation to the main anlage of the gland. The article also describes the variability of the 
form оf major sublingual duct in pre-fetuses and fetuses of human. In the article for the first time has 
been suggested the systematization of variants of forms of the major sublingual duct in the prenatal 
ontogenesis of human.

Keywords: sublingual salivary gland, major sublingual ducts, pre-fetus, fetus, prenatal ontogen-
esis, human.
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Аннотация: В статье, на основании изучения 111 объектов – предплодов человека 7–12 не-

дель (60) и плодов 4–10 месяцев (51) внутриутробного развития (ВУР) проанализированы 
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морфологические и антропометрические особенности развития подъязычных слюнных желез 
(ПЯСЖ) в пренатальном периоде онтогенеза человека. Проведенное исследование позволяет 
сделать вывод, что появление вариантов формы ПЯСЖ у плодов 4–10 месяцев внутриутроб-
ного развития зависит от количества самостоятельных долек ПЯСЖ и их расположения от-
носительно основного зачатка железы. Описана изменчивость формы больших подъязычных 
протоков ПЯСЖ человека в предплодов (Пп) и плодов (Пл). Впервые предложено систематику 
вариантов формы большого подъязычного протока в пренатальном онтогенезе человека.

Ключевые слова: подъязычная слюнная железа, большой подъязычный проток, предплод, 
плод, пренатальный онтогенез, человек.

Познание закономерностей становления стро-
ения и топографии ПЯСЖ имеет важное значение 
для толкования истинного направления процессов 
органогенеза, механизмов нормального формоо-
бразования органов, возникновения анатомиче-
ских вариантов и врожденных пороков [6]. Со-
временная анатомия человека синтезирует данные 
смежных и  родственных анатомии дисциплин – 
гистологии, цитологии, эмбриологии, биохимии, 
сравнительной анатомии, физиологии, биофизики 
и т. п. [7]. Она рассматривает форму и строение 
органов, систем и организма человека в целом как 
продукт наследственности, который изменяет-
ся в зависимости от определенных условий био-
логической и социальной среды и выполняемой 
организмом работы, во времени (фило- и онтоге-
нез) и пространстве (разных географических ре-
гионах) [8]. Учитывая чрезвычайную значимость 
для практической медицины проблемы снижения 
перинатальной заболеваемости и смертности, не-
возможность ее решения без углубленного изуче-
ния периодов эмбриогенеза и раннего фетогенеза, 
которые в большинстве определяют дальнейшее 
развитие плода и новорожденного, нами были опу-
бликованы работы [3, 9–11] с освещением опреде-
ленных закономерностей пренатального морфоге-
неза и становления топографии ПЯСЖ человека. 
Это исследование является последующим движе-
нием в данном направлении.

Цель настоящего исследования: изучить 
возрастную динамику изменений морфологи-
ческих и  антропометрических характеристик 

ПЯСЖ, варианты формы больших подъязычных 
протоков с  частотой их проявлений в  течении 
пренатального периода онтогенеза человека.

Материалы и методы: В исследование вклю-
чено препараты 60 Пп человека (7–12 недель 
ВУР) и 51 Пл (4–10 месяцев ВУР). Реализацию 
цели исследования достигнуто применением ме-
тодов макроскопии, микроскопии серий после-
довательных гистологических и  топографоана-
томических срезов, графической и пластической 
реконструкции, трехмерного компьютерного ре-
конструирования, тонкого препарирования под 
контролем бинокулярной лупы, морфометрии, 
статистического анализа. Все исследования про-
ведены согласно методических рекомендаций [1] 
и “Порядка изъятия биологических объектов от 
умерших, тела которых подлежат судебно-меди-
цинской экспертизе и  патологоанатомическо-
му исследованию, для научных целей” [2] с со-
блюдением основных биоэтических положений 
Конвенции Совета Европы о  правах человека 
и  биомедицине (от  04.04.1997 г.), Гельсинской 
декларации Всемирной медицинской ассоциа-
ции об этических принципах проведения научных 
медицинских исследований с участием человека 
(1964–2008 гг.), а также приказов МЗ Украины 
№ 690 от 23.09.2009 г., № 616 от 03.08.2012 г.

Результаты собственных исследований: 
Установлено, что зачаток ПЯСЖ впервые появля-
ется в конце зародышевого периода у зародышей 
12,8 мм теменно-копчиковой длины (ТКД) и об-
разуется путем погружения (вдавливания) эпите-
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лия дна первичной ротовой бухты в близлежащую 
мезенхиму участка языково-альвеолярных борозд 
по обе стороны от зачатка языка [3]. В течение 
передплодного периода с зачатком ПЯСЖ проис-
ходит ряд последовательных изменений: форми-
рование многочисленных эпителиальных тяжей 
II, III, IV порядка (ответвлений от основного 
эпителиального зачатка); образования полости 
(канала) в главном эпителиальном зачатке и его 
ветвлениях II–IV порядка; концентрация клеток 
мезенхимы, окружающей эпителиальные тяжи 
(формирование мезенхимной части ПЯСЖ) 
с  четким обособлением ее от соседних тканей. 
Начиная с Пп 29,0–30,0 мм ТКД формообразу-
ющие процессы в зачатках ПЯСЖ проходят бо-
лее интенсивно, что связано, очевидно, с появле-
нием и резким ростом количества кровеносных 
сосудов, расположенных между терминальными 
участками дихотомических ветвлений эпите-
лиальных тяжей. Для Пп человека 34,0–56,0 мм 
ТКД характерно увеличение количества древо-
видно разветвленных эпителиальных тяжей, сле-
пые концы которых образуют расширения (буду-
щие ацинусы). Формирование секреторной части 
ПЯСЖ человека происходит в тесной связи со 
становлением ее выводных протоков и формиро-
ванием в них каналов. В гистологических срезах 
ПЯСЖ Пп 56,0–80,0 мм ТКД можно распознать 
два эпителиальных элемента: примитивные про-
токи и примитивные ацинусы. В то же время, про-
веденные исследования серий гистологических 
срезов ПЯСЖ Пп человека 74,0–80,0 мм ТКД 
дают основания сделать вывод, что терминальные 
(секреторные) отделы слюнной железы на этом 
этапе развития еще трудно дифференцировать 
на белковые, слизистые и смешанные. Они пред-
ставлены абсолютно одинаковым индифферент-
ным эпителием. Рост секреторного отдела ПЯСЖ 
в конце передплодного периода происходит как 
дорзо-латерально, так и вперед-вглубь. Ё 
В пренатальном онтогенезе человека (передплод-
ный и плодный периоды) прогрессивное развитие 

зачатка ПЯСЖ приводит к преобразованию глав-
ного (первичного) эпителиального тяжа в боль-
шой подъязычный проток (ductus sublingualis), 
а его ветвлений II–IV порядков – в аналогичные 
по порядку выводные протоки ПЯСЖ.

Комплексное исследование серийных гисто-
логических срезов ПЯСЖ Пп человека позволи-
ло выделить в этот период развития три варианта 
формы большого подъязычного протока: прямую, 
дугообразную и коленообразную.

Исследованием ПЯСЖ установлено, что в Пл 
человека 4–10 месяцев ВУР (81,0–375,0 мм ТКД) 
количество самостоятельных долек и собственно 
долек ПЯСЖ приводит к формированию той или 
иной формы железы (эллипсообразной, веретено-
образной, уплощенного диска и т. п.). Топографоа-
натомические соотношения ПЯСЖ конца плодно-
го периода онтогенеза близки к описанию таковых 
у  взрослых авторами классических учебников 
с топографической анатомии и монографий. Про-
дольная ось железы направлена   параллельно про-
дольной оси зачатка тела нижней челюсти. Более 
широкая часть железы размещается спереди, а уз-
кая – сзади. Иногда передние края правой и левой 
ПЯСЖ по срединной линии дна ротовой полости 
почти касаются друг друга. В данный возрастной 
период путем тонкого препарирования под кон-
тролем бинокулярной лупы уже можно различить 
и другие структуры ПЯСЖ: внешнюю и внутрен-
нюю (медиальную) поверхности; верхний и ниж-
ний края. Внешняя поверхность слегка выпуклая 
и почти прилегает к медиальной поверхности тела 
нижней челюсти. Медиальная поверхность ПЯСЖ 
имеет диагонально идущее снизу-сзади и  вверх-
вперед углубление – место прилегания поднижне-
челюстного протока.

Большой подъязычный проток отходит от 
верхней медиальной части ПЯСЖ на уровне 
ее средней и передней трети. Перед впадением 
в ротовую полость он соединяется с поднижне-
челюстным протоком, формируя короткий общий 
выводной проток. Устье общего выводного про-
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тока обеих слюнных желез подобно дефинитив-
ному и  находится в  месте подъязычного мясца 
(caruncula sublingualis), по обе стороны от уздеч-
ки языка (frenulum linguae) и несколько возвыша-
ется над поверхностью слизистой оболочки дна 
полости рта. Описанный вариант наблюдали чаще 
всего. Кроме этого, нами было выявлено варианты 
как самостоятельного открытия большого подъ-
язычного и поднижнечелюстного протоков, так 
и одновременного формирования устья совмест-
ного выводного протока поднижнечелюстным 
протоком и несколькими выводными протоками 
долек ПЯСЖ. У взрослых подобная анатомиче-
ская картина описана по результатам сиалографи-
ческих исследований [4, 5].

В  Пл человека 6–10 месяцев ВУР (186,0– 
–375,0 мм ТКД) железа уже может содержать от 4 
до 14 самостоятельных долек с выводными прото-
ками, открывающимися на слизистой подъязыч-
ной складки (plica sublingualis). Отметим, что 
форма и размеры ПЯСЖ Пл человека напрямую 
зависят от количества как самостоятельных долек, 
так и собственно долек, формирующих их главные 
составляющие.

Для Пл 8–10 месяцев ВУР (271,0–375,0 мм 
ТКД) характерно увеличение железистых долек 

ПЯСЖ. В структуре железы количество желези-
стой ткани начинает существенно преобладать 
над соединительной тканью. Особенностью стро-
ения ПЯСЖ человека в конце плодного периода 
пренатального онтогенеза (280,0–375,0 мм ТКД) 
является наличие большого количества древовид-
но разветвленных внутридольковых протоков.

Форма и длина большого подъязычного про-
тока ПЯСЖ в Пп и Пл человека варьирует. Поэто-
му, для удобства описания, определенную путем 
тонкого препарирования под контролем биноку-
лярной лупы, изучением топографоанатомиче-
ских срезов, графических, пластических и трех-
мерных компьютерных реконструкционных 
моделей форму большого подъязычного протока 
у плодов 4–10 месяцев ВУР мы тоже разделили 
на три варианта: прямой большой подъязычный 
проток железы – направлен   косо-горизонтально, 
несколько сверху-вниз и  спереди-назад; дугоо-
бразный большой подъязычный проток – имеет 
дугообразное направление спереди-назад-лате-
рально и выпуклостью дуги обращен назад-меди-
ально; коленообразный большой подъязычный 
проток ПЯСЖ – представлен двумя фрагментами, 
которые соединяются под открытым вперед-лате-
рально тупым углом.

Таблица 1. – Антропометрические характеристики ПЯСЖ человека 
плодов 4–10 месяцев ВУР (81,0–375,0 мм ТКД)

Возраст плодов, 
месяцы

ТКД, мм
(M ± m)

Подъязычная слюнная железа
Длина, мм

(M ± m)
Высота, мм

(M ± m)
Толщина, мм

(M ± m)
4 месяца 97,80 ± 8,50 4,08 ± 0,17 3,32 ± 0,09 3,15 ± 0,12

5 месяцев 162,90 ± 6,54 6,21 ± 0,24 4,45 ± 0,11 4,73 ± 0,16
6 месяцев 201,40 ± 6,03 7,92 ± 0,12 5,02 ± 0,08 5,98 ± 0,14
7 месяцев 228,30 ± 4,08 8,69 ± 0,09 5,18 ± 0,04 7,10 ± 0,11
8 месяцев 296,00 ± 4,88 9,23 ± 0,08 5,48 ± 0,13 7,20 ± 0,11
9 месяцев 326,10 ± 4,70 9,50 ± 0,04 6,05 ± 0,06 7,27 ± 0,08

10 месяцев 356,30 ± 4,32 9,71 ± 0,09 6,20 ± 0,12 7,04 ± 0,14

Исследования изменчивости вариантов фор-
мы больших подъязычных протоков и их частоты 
выявления в Пп и Пл человека на 111 объектах 

наблюдения показало, что чаще всего (101 случай, 
или 90,99%) наблюдали дугообразный вариант 
формы большого подъязычного протока; значи-
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тельно реже (6 случаев, или 5,41%) наблюдали 
прямой большой подъязычный проток; как ва-
риант формы – коленообразную форму большо-
го подъязычного протока – наблюдали еще реже 
(4 случая, или 3,60%).

Антропометрические характеристики ПЯСЖ 
человека Пл 4–10 месяцев ВУР (81,0–375,0 мм 
ТКД) представлены в таблице.

Выводы: В результате проведенных иссле-
дований впервые предложена систематика ва-
риантов формы большого подъязычного про-
тока (ductus sublingualis) ПЯСЖ в предплодов 
и плодов человека с определением формы как: 
прямая, дугообразная и коленообразная. Осо-
бенностью морфологических и антропометри-
ческих характеристик ПЯСЖ человека в плод-
ном периоде пренатального онтогенеза является 
генетическая способность к формированию са-
мостоятельных дополнительных долек железы, 
имеющих самостоятельные выводные протоки. 
Слияние секреторных отделов самостоятельных 
долек ПЯСЖ с основной составляющей зачатка 
железы наблюдается в конце предплодного – на-
чале плодного периодов пренатального онто-
генеза. В течение 4–10 месяцев ВУР (Пл 81,0– 
–375,0 мм ТКД) одновременно с основным за-

чатком ПЯСЖ прослеживаются зачатки от 4 до 
14 самостоятельных долек железы с выводными 
протоками, открывающимися своеобразной 
«цепочкой» на слизистой оболочке дна полости 
рта вдоль подъязычной складки (по обе стороны 
от уздечки языка). Применением методов макро-
скопии, микроскопии серий последовательных 
гистологических и  топографоанатомическом 
срезов, графического, пластического и  трех-
мерного компьютерного реконструирования, 
тонкого препарирования под контролем бино-
кулярной лупы и морфометрии в исследовании 
ПЯСЖ в плодном периоде онтогенеза человека 
позволяет сделать вывод, что появление вариан-
тов формы ПЯСЖ у плодов 4–10 месяцев ВУР 
(81,0–375,0 мм ТКД) зависит от количества са-
мостоятельных долек и их расположения отно-
сительно основного зачатка железы. Особенно-
стью топографии дистального отдела большого 
подъязычного протока является анатомическое 
объединения последнего с  дистальным отде-
лом поднижнечелюстного протока вследствие 
чего образуется общий выводной проток обеих 
слюнных желез с устьем, расположенном на дне 
ротовой полости в области подъязычного мясца 
с обеих сторон от уздечки языка.
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Abstract: Primary objective of the study is to develop a complex, integrated and stable system of 
restorative medicine, aimed at health maintenance and promotion, as well as at decrease in popula-
tion disability level of the Kyrgyz Republic. Achieving this objective presupposes solving the fol-
lowing tasks: improvement of legislation, development and implementation of regulatory and legal 
framework for sanatorium-resort assistance; provision of good quality and availability of medical 
and rehabilitation services for all social strata; creation of a chain of medical and rehabilitation insti-
tutions; development of professional training and retraining systems, regular rehabilitation service 
personnel development; arranging scientific research, development and implementation of effective 
forms and methods of sustainable utilization of natural curative resources.
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1. Introduction
1.1. A relevant objective of a modern stage of 

sanatorium-resort complex development of the 
country is enhancement of efficiency and quality of 
its activity (Resort Bulletin. 2004; No. 6. P. 2–16). 
To achieve this objective, it is required to provide a 
justification for a systemic methodological approach 
for estimation of the results of sanatorium-resort 
therapy (SRT), using objective informative criteria, 
cohesively reflecting various aspects of the process 
of SRT (Savchenko, V.M. 2000, P. 12–15., Sokolov, 
A.V. 2004, P. 7–11). An approved Strategy of Devel-
opment of a Sanatorium-Resort Sector should rep-
resent a fundamental document for the upcoming 
medium-term period for the period until 2020 and 
for a subsequent period. Work to improve regulatory 
and legal framework will be continued. It seems to 
be relevant to create a classification system for sana-
torium-resort institutions, which should provide for 

an accurate description of requirements and norms, 
in accordance with which one or another category 
is assigned or verified, depending on the level, scope 
and quality of rendered medical services. In its turn, 
medical and rehabilitation departments of family 
practice centers (FPC), territorial and district hos-
pitals of public health organizations of the Republic, 
as well as separate medical and rehabilitation institu-
tions represent a medical and rehabilitation service 
in Kyrgyzstan, namely:

1. Kyrgyz Scientific Research Institute of Balne-
ology and Recovery Treatment has 561 beds (310 
state-funded beds and 251 pay beds) with an affili-
ated branch in Bishkek.

2. South Regional Center of Medical Rehabilita-
tion Kochkor-Ata – 105 beds.

3. Chuy District Specialized Center of Medical 
Rehabilitation for Children and Adolescents with 
disabilities, Maksat – 70 beds.
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4. Jalal-Abad Regional Children’s Center for 
Medical Rehabilitation, Bakyt – 120 beds.

5. Osh Municipal Children’s Center for Rehabili-
tation Treatment – 100 beds.

6. Bazar-Korgon Interdistrict Children’s Center 
for Medical Rehabilitation – 50 beds.

7. Children’s Psychoneurological Sanatorium 
“Rodnichek” – 50 beds.

8. Ak-Suu Specialized Children’s Department of 
Rehabilitation Treatment – 40 beds as part of Issyk-
Kul District Combined Hospital.

9. Kochkor Speleocenter of Medical Rehabilita-
tion – 20 beds.

A total of 164 institutions function throughout 
the Republic, out of which SRT – 28, rest houses – 9, 
recreation and retreat centers – 62, children’s health 
complexes – 34, out of which 28 function all year 
round.

Table 1. Number of sanatorium-resort and health and recreation 
institutions throughout the Republic

Institutions Number of 
enterprises Private State

2015 2016
Number of people 

visiting
Number of people 

visiting
Sanatorium 15 10 5 56385 56237
Children’s Sanatorium 6 0 6 4726 5906
Sanatorium-Preventorium 10 10 0 13467 7912
Sports and Fitness camp 5 3 2 4806 10061
Children’s Health Complex 29 14 15 23599 15979
TOTAL: 65 37 28 10298 96095

In the service of medical rehabilitation, the to-
tal of 166 physicians are employed, 59 of them are 
physiotherapists. There are 1166 beds in medical and 
rehabilitation institutions throughout the Republic.

2. Methods
Methods of estimation and control of correspon-

dence of health resort institutions to classification 
requirements were applied.

2.1. SRT with a certain category is supervised to 
confirm its compliance with the requirements, set for 
this category. An authorized body from the field of 
healthcare performs estimation of SRT correspon-
dence to categories.

2.2. In order to estimate SRT compliance with 
the requirements set for SRT of various categories, 
the following basic control methods are used: visual, 
analytical, measuring, expert evaluation of the qual-
ity and safety of health resort services, sociological 
(in the form of a questionnaire to be filled by visitors 
of SRT).

3. Results
3.1. As a result of estimation of condition of 102 

health resort institutions and recreational institu-
tions (RI), the following was established:

1. Among SRT and RI of the Kyrgyz Republic, 
private institutions (72%) and institutions with the 
status of local institutions (64%) prevail.

2. Only 10% of SRT and RI are licensed to carry 
out realize medical activities, and 52% are certified.

3. SRT and RI of our Republic practically have 
categories and profilizations (84%), and function 
primarily in summer (86%).

4. A part of medical staff working at the estimated 
SRT and RI constituted 12%, 40% of which possess 
categories.

5. The majority of chief executives of SRT and 
RI (75%) do not pay attention to the issues of cli-
matotherapy.

6. Local mineral water and local therapeutic mud 
are rarely used in the analyzed SRT and RI (5%).
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7. Instrumental physiotherapy, mud treatment 
and thermotherapy are used in 82% of health resort 
institutions.

8. Balneotherapy in the form of various baths, 
ablution, underwater traction and massage are used 
in approximately half of the analyzed SRT and RI 
(48%).

9. Methods of laboratory and functional diagnos-
tics are applied in 25% SRT.

10. Almost all SRT have sports and fitness facili-
ties, as well as infrastructure facilities.

11. At the majority of SRT and RI (75%), parents 
with children (56%) and children without parents 
(19%) undergo treatment and recreate.

12. Generally, three meals are provided daily 
(89%), rarely – dietetic nutrition (10%).

13. Duration of stay in SRT and RI is primarily 
5–10 days.

14. Rooms in SRT are primarily for 2 (33%), 3 
(36%), 4 people and more (31%).

15. Cost of one day of stay in a private SRT is 
twice as large as in a state one.

4. Discussion
Therefore, analysis and estimation of the pres-

ent-day condition of health resort institutions and 
recreational institutions has revealed the necessity 
of taking a range of immediate measures, including 
both legislation and regulations, and measures for 
preparation of skilled staff, use of natural curative re-
sources, attracting investments and innovation. Di-
agnostic and physiotherapy equipment was relatively 

new, if compared to the 90s. Young skilled workers 
are expected to enter the industry, since currently 
professional employees at SRT are generally at their 
preretirement age.

5. Conclusion
The designed concept of development of restor-

ative medicine service and sanatorium-resort sector in 
the Kyrgyz Republic in the next few years will allow to:

• improve medical and economical effective-
ness of Centers and departments of medi-
cal rehabilitation, health resort institutions, 
health centers;

• create foundations for the system of health 
maintenance and promotion, developing a 
chain of rehabilitation offices;

• create a system of formation, active main-
tenance, rehabilitation and promotion of 
health;

• create prerequisites for reduction of prema-
ture mortality levels, disease incidence, levels 
of disability, increase of life expectancy;

• satisfy consumer demand for accessible and 
high-quality medical and rehabilitation assis-
tance and health resort services.

Generalizing the obtained results, it can be stated 
that we need to continue conducting more in-depth 
studies both in the field of balneotherapy (studying 
natural curative resources in particular) and in the 
field of restorative medicine with the focus on imple-
mentation of new health-maintaining medical and 
rehabilitation technologies.
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INDEPENDENT RANKING ASSESSMENT OF THE 
QUALITY OF SERVICES AT A HEALTH RESORT 

INSTITUTION OF THE KYRGYZ REPUBLIC
Abstract: Independent ranking assessment of the quality of services at health resort institutions is 

conducted for the purpose of formation of a system of preparation to and rendering methodical assistance 
for autonomous bodies in medical institutions for physicians, health professionals and other specialists. 
Independent ranking assessment of the quality of services is designed for chief executives of healthcare 
organizations, as well as for department audience members, who are engaged in the system of continu-
ing professional education with a specialization in health maintenance organization and public health.

Keywords: health resort institutions, quality criteria, quality assessment, medical assistance, 
ranking, public health.

Independent assessment of the quality of ser-
vices at healthcare organizations (further – indepen-
dent quality assessment) is assessment of activity of 
such organizations in accordance with criteria and 
assessment values, defined by the social council in 
accordance with the established procedure, as well as 
ranking healthcare organizations not less than once 
per year based on the following principles:

• legality, transparency and publicity, volun-
tary participation in the survey;

• independence of opinions of citizens, ex-
perts, public associations;

• completeness and transparency of the infor-
mation, used to conduct assessment;

• expert knowledge and expertise of the mem-
bers of the social council;

Primary objectives of the independent quality 
assessment:

Encouragement of improvement of the quality of 
work in health resort institutions;

Increase of information awareness of consum-
ers about the order of providing medical services by 
health resort institutions;

Development of the institute of public control at 
health care institutions;

Independent assessment of the quality is conduct-
ed at healthcare organizations, providing medical as-
sistance in both outpatient and in-patient departments.

Material and methods of the study:
All the patients receiving rehabilitation treatment 

at Kyrgyz Scientific Research Institute of Balneology 
and Recovery Treatment during 2018–2019 in clini-
cal departments.

A questionnaire to analyze satisfaction with the 
quality of provided medical services in the in-patient 
department.

1. When was the last time you underwent treatment 
in this in-patient department?

2. Are you satisfied with the duration, conditions for 
waiting (availability of the washroom, drinking water, 
cleanness and freshness of rooms) and hospital employ-
ees’ attitude in the receiving room during hospitalization?

• completely satisfied;
• partially satisfied;
• more likely not satisfied;
• totally not satisfied;
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3. In case you underwent procedures requiring ma-
nipulations during your stay, assess actions of physicians 
and nurses when performing those manipulations?

• excellent;
• good;
• satisfactory;

• extremely bad;
• bad.
4. Are you satisfied with the attitude of physicians 

and nurses during your stay in Kyrgyz Scientific Re-
search Institute of Balneology and Recovery Treat-
ment?

Table 1.

No. Work of physician and nurse 1 2 3 4 5
1 Politeness and attention of the physician extremely bad bad satisfactory good excellent
2 Politeness and attention of the nurse extremely bad bad satisfactory good excellent

3
The physician explained all the prescribed 
investigations, undertaken investigations 
and prescribed treatment

extremely bad bad satisfactory good excellent

4

The physician detected changes in health 
condition with consideration for com-
plaints of the patient about pains, discom-
fort and other sensations

extremely bad bad satisfactory good excellent

5. Are you satisfied with the diet you had during your 
stay in Kyrgyz Scientific Research Institute of Balneology 
and Recovery Treatment?

• completely satisfied;
• partially satisfied;
• more likely not satisfied;
• totally not satisfied;
6. During this stay in Kyrgyz Scientific Research 

Institute of Balneology and Recovery Treatment, how 
often was silence observed near your room at nighttime?

• always;
• sometimes;
• never.
7. Are you satisfied with the quality of cleaning of 

rooms, lighting, and temperature control?
• completely satisfied
• partially satisfied
• more likely not satisfied
• totally not satisfied
8. Assess actions taken by the staff, when and if 

you needed assistance of nurses or other staff during 
your stay?

• excellent;
• good;

• satisfactory;
• extremely bad;
• bad.
9. Was it necessary for you to buy medicinal 

products required for treatment at your own expense 
during your stay at the healthcare organization?

• yes, as an alternative to receiving treatment 
with suggested free medicinal products;

• yes, since the required medicinal products 
were not available;

• no, all the required medicinal products were 
provided free of charge;

• I did not need to use medicinal products.
10. Was it necessary for you to pay for additional 

diagnostic studies at your own expense during your 
stay at the healthcare organization?

• yes;
• no.
11. Did you have to present physicians with 

anything (money, presents, etc.)?
yes;
no.
12. Who initiated presenting?
• I myself;
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• physician;
• I was advised to.
13. Are you satisfied with the conditions of 

medical assistance rendered?
• yes, totally;
• it’s rather yes than no;
• it’s rather no than yes;
• I am not satisfied.
14. Would you recommend this healthcare 

organization to your friends and relatives?
• yes;
• no.
• I don’t know yet.
15. Are you satisfied with the quality and 

completeness of the information available on the 
official website of the Kyrgyz Scientific Research 
Institute of Balneology and Recovery Treatment?

• yes, totally;

• it’s rather yes than no;
• it’s rather no than yes;
• I am not satisfied.
16. Are you satisfied with the quality of the 

treatment system at the Kyrgyz Scientific Research 
Institute of Balneology and Recovery Treatment?

• yes, totally;
• it’s rather yes than no;
• it’s rather no than yes;
• I am not satisfied.
17. Who referred you to receive rehabilitation 

treatment at the Kyrgyz Scientific Research Institute 
of Balneology and Recovery Treatment?

• I myself;
• commercials, websites;
• neighbors, colleagues, relatives;
• health care institutions.

References:

1. Андреева И. Л., Гуров А. Н. Методические рекомендации по проведению независимой рейтинговой 
оценки качества работы медицинских организаций. Санаторно-курортные организации: 
менеджмент, маркетинг, экономика, финансы. – № 2. – 2015. – С 20–40.

2. О внесении изменений в отдельные законодательные акты Российской Федерации по вопросам 
проведения независимой оценки качества оказания услуг организациями в  сфере культуры, 
социального обслуживания, охраны здоровья и образования.



31

APPLICATION OF INNOVATIVE APPROACHES TO THE DIAGNOSIS AND TREATMENT OF PARASITIC INFESTATIONS...

Lobkova Olga Sergeevna,
doctor, of Medical Sciences, assistant professor,

Department of Military
Therapy of Military-Medical Academy

Named S. M. Kirov, Saint-Petersburg, Russia
E-mail: ulalau@yandex.ru
Boldyreva Yulia Sergeevna,

candidate, of Medical Science,
head of the allergology room of the clinic of military therapy

Military-Medical Academy namedS.M. Kirov,
Saint-Petersburg, Russia

APPLICATION OF INNOVATIVE APPROACHES TO THE 
DIAGNOSIS AND TREATMENT OF PARASITIC INFESTATIONS 

AS THE ETIOLOGICAL FACTORS OF ATOPIC AllERGY

Abstract: The article describes the examination using clinical, immunological and vegetative-
resonant diagnostics methods 50 patients (18–56 years) аllergy profile with concomitant recurrent 
urticaria and edema Quincke (33 patients). 98% of the patients revealed various helminth infection, 
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Аннотация: В  статье рассмотрено обследование с  помощью клинических, иммуноло-
гических, а  также вегето-резонансного методов диагностики 50 пациентов (18–56  лет) 



Section 2. Midship sciences

32

аллергологического профиля с сопутствующей рецидивирующейкрапивницей и отеком Квинке 
(33 пациента). У 98% больных выявлены различные глистные инвазии, представлены частотные 
характеристики антигенной паразитарной нагрузки. Перспективным направлением в лечении 
больных рецидивирующей крапивницей, наряду с медикаментозным лечением, представляется 
коррекция питания и применение антипаразитарной терапии с помощью флуоревитов.

Ключевые слова: вегето-резонансная диагностика, аллергия, флуоревиты.

Актуальность и  цель исследования. В  меди-
цинской практике в настоящее время существует 
большое количество традиционных диагности-
ческих и  лечебных методов, с  помощью кото-
рых можно эффективно обследовать и  лечить 
пациентов. Но существует несколько моментов, 
которые бывают сложны для подбора лечения. 
Первый – лекарственная аллергия на многие пре-
параты (антибиотики, НСПП, контрастные веще-
ства, анестетики, антипаразитарные перпараты 
и др.), которые нужны пациенту по показаниям, 
но применение их невозможно. Второй – недо-
статочное и,  зачастую, дорогостоящее в совре-
менной лабораторной диагностике обследование 
пациентов на предмет паразитарных инфекций 
[1, 2–5; 2, 234;  4, 6–8]. Учитывая эти аспекты, авторы 
исследования применили в клинической практике-
диагностическое вегето-резонансное обследова-
ние (ВРТ) пациентов, страдающих аллергиче-
скими заболеваниями, в том числе крапивницей.  
Материалы и методы исследования. Обследова-
но с помощью клинических, иммунологических 
методов диагностики (определение содержания 
в сыворотке крови общего Ig E, специфических Ig 
G по отношению к антигенам токсакар, эхинокок-
ка, аскарид, трихинелл, лямблий методом ИФА), 
а также диагностики ВРТ с использованием диа-
гностичес-кого комплекса «Паркес» 50 больных 
(18–56 лет, женщин – 32, мужчин – 18) аллерго-
логического профиля, в том числе, острой и хро-
нической рецидивирующей крапивницей – 33 
пациента. Применялся диагностический биорезо-
нансный прибор «Паркес», который относится 
к разделу новейших технологий в биорезонансной 
медицине и, соответственно, имеет ряд отличи-

тельных особенностей. Он позволяет провести 
обследование организма на наличие паразитар-
ных (глистных) инвазий, простейших, грибковых, 
бактериальных, вирусных инфекций с  высокой 
точностью, провести диагностику по органам 
и  системам, определить непереносимость про-
дуктов питания, недостаток витаминов, макро- 
и микроэлементов [2, 234, 3, 4–12, 5, 10–15].

Полученные данные обработаны на персо-
нальном компъютере. Показатели элементар-
ной статистики – средние значения (М), ошибка 
среднего (М ± m), процент идентичного показа-
теля относительно нормы и его ошибка(Р ± m) 
определялись с помощью прикладных программ 
Statistica 6.0 for Windows Microsoft Exell 7.0.

Следует отметить, что у пациентов, страдаю-
щих крапивницей, был отягощен личный анамнез 
(крапивница, отек Квинке, пищевая аллергия), 
а у половины обратившихся – семейный аллер-
гологический анамнез. Заболевание отличалось 
частыми рецидивами, торпидностью течения.

Результаты исследований. По данным обсле-
дования ВРТ у  лиц, страдающих крапивницей, 
определено 279 частот, отражающих различную 
антигенную паразитарную нагрузку (возможное 
наличие в  организме паразитов или их проме-
жуточных форм, продуктов обмена). Наиболее 
часто в  общей популяции встречались трихи-
неллы (89,0 ± 0,20%), аскариды (73,0 ± 0,36%), 
описторхи (78,0± 0,32%), энтеробиоз (55,0 ±  
± 0,54%), токсакары (45,0 ± 0,20%). Реже встреча-
лись эхинококки (39,0 ± 0,75%), шистосомы (39,0 ±  
± 0,75%), альвеококки (34,0 ± 0,83%), фасциолы 
(28,0 ± 0,96%). У 45,0 ± 0,66% пациентов выяв-
лены лямблии. Из грибковых инфекций у 50,0 ± 
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± 0,60% пациентов обнаружена Candida albicans. 
В 30,0 ± 0,90% случаев имела место сенсибили-
зация пищевыми, бытовыми, пыльцевыми аллер-
генами. Необходимо отметить, что у  больных 
рецидивирующей крапивницей и отеком Квинке 
наблюдался высокий уровень общего Ig E в сыво-
ротке крови – среднее значение показателя соста-
вило 562,46 ± 20,0 IU/ml, что свидетельствовало 
о высокой антигенной нагрузке у пациентов «ато-
пической» аллергией.

Комплексное лечение пациентов аллергиче-
скими заболеваниями, в том числе, рецидивиру-
ющей крапивницей и отеком Квинке, включает 
в период обострения и в дальнейшем, назначение 
гипоаллергенной диеты с исключением возмож-
ных пищевых и  «перекрестных» аллергенов – 
овощей, фруктов, имеющих общее антигенное 
родство с  пыльцой растений. Кроме того, учи-
тывая массивную антигенную, в том числе, пара-
зитарную нагрузку у обследованных пациентов, 
представляется перспективным использование 
в  процессе диетической коррекции и  антиал-
лергической медикаментозной терапии (анти-
гистаминных препаратов, глюкокортикоидов), 
назначение одного из базовых продуктов – во-
дного раствора белково-пептидного концентра-
та, содержащего «сигнальные» молекулы, вы-
деленные из межклеточного пространства ткани 
гриба «Лисички обыкновенной» (Виоргон 23), 
разработанного в рамках программы «Система 

Активного Долголетия» (ACLON) (Институт 
Проблем Биорегуляции РАН, Институт биоло-
гии развития им. Н.К. Кольцова РАН, Институт 
элементоорганических соединений им.А.Н. Не-
смеянова РАН). Он обладает способностью унич-
тожать различных паразитов и глистов (не только 
взрослые половозрелые особи, но и их яйца и ли-
чинки). Поэтому Виоргон 23 эффективен при лю-
бых глистных инвазиях. Кроме того, микрофлу-
оревит «Лисички» регенерирует клетки печени 
и возвращает ей возможность нормально функци-
онировать даже при различных видах гепатитов, 
жировом перерождении печени, гемангиоме пе-
чени [6, 18–19, 7, 26–27, 8, 10–15]. Микрофлуо-
ревиты ACLON имеют сертификат соответствия 
№ РОСС RU.АВ51.Н02092.

Таким образом, комплексная диагностика па-
циентов крапивницей о отеком Квинке с приме-
нением вегето-резонансного диагностического 
прибора «Паркес» может позволить провести 
более информативную этиологическую диагно-
стику заболевания, а применение микрофлуоре-
вита «Лисички обыкновенной» (Виоргон 23) 
в перспективе может оказать антипаразитарное, 
нетоксическое, неаллергенное воздействие на ор-
ганизм пациентов с целью ликвидации антигенно-
го паразитарного отягощения, быстро получить 
положительный результат терапии у пациентов 
и эффективно профилактировать обострение за-
болеваний в будущем.
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Abstract: During the experiment, we cause a model of chronic purulent inflammation of lungs 
(e-CIL) through prolonged mechanical irritation of the bronchi in 20 outbred rats. We study the 
morphological changes of the liver tissue. With prolonged irritation of the respiratory tract in 
experimental animals, we find structural changes in the tissues of the liver typical for toxic hepatitis.

Keywords: chronic purulent inflammation of the lungs, the experiment, the morphology of 
theliver.

During the experiment, we cause a model of 
chronic purulent inflammation of the lungs (e-CIL) 
through prolonged mechanical irritation of the bron-
chi in 20 outbred rats. We study the morphological 
changes of the liver tissue. With prolonged irritation 
of the respiratory tract in experimental animals, we 
find structural changes in the tissues of the liver typi-
cal for toxic hepatitis.

Chronic purulent respiratory disease cause 
complex metabolic and morphological changes 
[1, 3, 4, 6, 7]. Detection of early structural changes in 
the internal organs, especially in liver tissue is of in-
terest for clinical medicine in terms of early diagnosis 
and early treatment of nonspecific chronic purulent 
pneumonia [5].

Objective. To experimentallystudy liver tis-
sueunder morphological changes in chronic suppu-
rative lung inflammation (e-CIL) caused by lengthy 
mechanical airway irritation.

Materials and Methods. We used 20 outbred al-
bino male rats weighting 180–200,0 which were divid-
ed into 2 groups. The first group contained 10 healthy 

rats. The second group consisted of 10 rats with the 
model e-CIL. The model follows the procedure by 
Z. B. Batyrova and N. H. Shamirzaeva [2]. In sterile 
conditions, under local novocaine anesthesia, a longi-
tudinal incision was made along the median line at the 
anterior surface of the animal’s neck 1.5–2.0 cm long. 
After exposing the anterior wall of the trachea between 
its rings, a nylon thread with a diameter of 0.4 mm, a 
length of 10–12 cm was inserted into its lumen on a 
thin stitching needle.In this case, the distal end of the 
thread is in the lumen of the trachea, and the proximal 
end thereof is fixed on the skin.The wound was sewed 
up layer by layer. 45 days after the start of the experi-
ment fixing the thread by pruning with tweezers was 
extracted without opening the trachea.Animals were 
slaughtered by instantaneous decapitation on the 45th 
day of reproduction. This group has not received any 
treatment. For morphological studieswe took slices 
of liver tissue and fixed them in 10% neutral formalin 
solution and stained histological sections with hema-
toxylin eosin. Microscopy of the drug was carried out 
by a light XS –213 and Leica microscopes.
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In all series of experiments we conduct: animal 
weighing, temperature measurement, calculation of 
heart rate, respiratory rate, ECG.

Results and discussion. Model e-CIL manifested 
in a remote wheezing, the frequency of rhythmic respi-
ratory disorders and sedentary movements of subjects.

Liver of the slaughtered rats with e-CIL micro-
scopically showedsmooth surface and the grained 
dark cherry color on the cut.In contrast to the group 
of healthy rats, liver tissue from e-CILcontained 
marked dense portions. At sections blood vessels 
were filled with blood and vessel walls were edema-
tous. Microscopically we revealed 80% of larger and 
20% of small hepatocytesin liver tissue. The lungsare 
sometimes pale gray and red or dark red, dough-like 
consistency under the pleura and parenchyma often 
found small hemorrhages. Atsection and the from the 
gleam of the cut of bronchus, a foamy, cloudy liquid, 

sometimes colored pink, flows out. The surface of the 
lung is smooth, juicy, gray — or dark red, on the back-
ground of which distinctly protruded enlarged jelly-
like strands of infiltrated interstitial connective tissue 
with serous exudate.

The morphological picture of the liver tissue in 
rats with e-CIL as opposed to a group of healthy ani-
mals with the model of e-CIL showed characteristic 
changes, resembling a picture of acute liver toxicity. 
Many hepatocytes were expressed by balloon degen-
eration, damaged kernels, which were reflected by 
karyopic disease, determined by multiple foci of ne-
crosis of the parenchyma.Sinusoid was hardly visible 
due to the increased volume of the swollen dystro-
phic hepatocytes.It was also represented by chaotic 
arrangement of hepatocytes hepatic lobules and ad-
ditionally (in accordance with the micro photo 1.) 
defined anemia and central venous vessels and triads.

 
Fugure 1. Micro photo rat liver with e-CIL. Ballon dystrophy and focal necrosis of 

hepatocytes. Anemia of liver tissue. Paint: hematoxylin-eosin. zoom: 10 × 10.

Conclusions. With prolonged stimulation of 
bronchus causing e-CIL- profound pathological 

changes happen to the blood circulation in the liver 
tissue.
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Аннотация: На протяжении жизни человека много раз чередуются как периоды высокого 
физического и эмоционального напряжения, так и периоды относительного покоя. Поэтому, 
параметры работы сердца должны достаточно часто изменяться, в зависимости от нагрузки на 
организм. Стрессовые факторы повышают риск возникновения сердечнососудистых заболева-
ний. Это особенно относится к военным, для которых ответом на стресс является повышение 
артериального давления.
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«… Описанные случаи заставили меня 
занятьсявопросами о влиянии психики 

и экстракардинальной нервной системы 
на функцию сердца – положить основу 

учения о неврозах, о влиянии коры 
головного мозга на деятельность сердца 

и сосудистой системы».
(Н. Д. Стражеско, 1951)

В наши дни проблема стресса изучена доста-
точно глубоко. Концепция стресса имеет боль-
шое влияние на различные направления науки 
о человеке – медицину, психологию, социологию 
и другие отрасли знаний. Предпосылкой возник-
новения и  широкого распространения учения 
о стрессе можно считать возросшей (особенно 
в  наше время) актуальность проблемы защиты 
человека от действия неблагоприятных факторов 

среды. Термин «стресс» в физиологию ипсихо-
логию впервые ввёл в  1932 г. Уолтер Бредфорд 
Кеннон в своих классических работах по универ-
сальной реакции «fight or flight response» [1].

Стресс вызывает изменения физиологических 
реакций организма, которые могут не выходить 
за рамки нормальных состояний, но, в ряде слу-
чаев становится достаточно сильным и даже по-
вреждающим. Поэтому правильное понимание 
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позитивных и негативных сторон стресса, их адек-
ватное использование или предотвращение игра-
ют важную роль в сохранении здоровья человека, 
создания условий для выявления его творческих 
возможностей, плодотворной и  эффективной 
трудовой деятельности [2]. Всё это свидетель-
ствует о безусловной актуальности темы стресса 
и его всестороннего изучения в разных формах 
и проявлениях. Особенный статус приобретает 
социально-политическая ситуация в Украине свя-
занная с АТО.

Склонность к стрессу разной выраженности 
имеет любой индивид не зависимо от рода дея-
тельности, занимаемой должности, общественного 
статуса и материального положения. По данным 
американских исследователей в США до 90%взрос-
лого населения пребывает в состоянии стресса, из 
них 60% чувствуют действие стрессовых факторов 
1–2 раза в неделю, а 30% – каждый день. Украина 
же по данным итогов Х конференции Европейских 
национальных координаторов Программы психи-
ческого здоровьяВООЗ (Эдинбург, 24–26 октября 
2007 г) отнесена к странам, в которых система ох-
раны психического здоровья слабо развита.

Возможность тестирования параметров ор-
ганизма при действии стресса и способы оценки 
с использованием проб стало возможным для изу-
чения влияние психологического и физиологиче-
ского стресса на параметры сердечнососудистой 
системы мужчин и женщин. Сердечнососудистая 
система многими исследователями и  клиници-
стами считается основным конечным органом 
стрессовой реакции. Система кровообращения – 
это очень чувствительный индикатор состояния 
адаптационных механизмов целостного организ-
ма, так как показатели гемодинамики тонко ото-
бражают степень напряжения регуляторных си-
стем особенно обусловленные психологическим 
и физиологическим стрессом. Это и стало основ-
ною целью нашей работы.

Для достижения поставленной цели мы реша-
ли следующие задания:

1. Оценили состояние вегетативной нервной 
системы военнослужащих путём проведения ор-
тостатической пробы.

2. Изучили изменения параметров кровообра-
щения военнослужащих в ответ на психологиче-
ский стресс.

3. Оценили изменения параметров сердечно-
сосудистой системы военнослужащих в ответ на 
физиологический стресс.

В наше время наблюдается значительное уве-
личение количества людей, которым необходима 
психологическая реабилитация в результате по-
стоянного контакта со стрессовыми факторами 
[3].

В исследовании принимали участие практиче-
ски здоровые люди, военнослужащие 25–35 лет 
обоих полов. Военная служба – особенный вид 
деятельности человека, для которого характер-
ны ненормированный рабочий день, физические 
и  психологические перегрузки, ограниченные 
возможности в  принятии решений и  другие 
стрессовые ситуации. Повышение артериально-
го давления (АД) у военнослужащих и вызванные 
этим осложнения давно являются предметом вни-
мания врачей, которые оказывают медицинскую 
помощь в военных формированиях [4].

Оценивалось состояние сердечнососудистой 
системы путём проведенияортостатической 
пробы при действии психологического и физио-
логического стресса. При проведении ортоста-
тической пробы, исследуемый одевал манжет от 
МТ-40 (прибор для измерения артериального 
давления (АД) и частоты сердечных сокращений 
(ЧСС)) и ему предлагали лечь в горизонтальное 
положение. После измерения через одну минуту 
делали повторное измерение АД и ЧСС в верти-
кальном положении. После этого рассчитывали 
АД среднее. Было установлено, что систоличе-
ское АД в горизонтальном положении составило 
118,50 ± 4,37 мм. рт. ст., а в вертикальном142,23 
± 6, 25 мм. рт. ст. Аналогичная тенденция просле-
живалась и при изменениях диастолического АД: 
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в горизонтальном положении – 74,50 ± 2,30 мм. 
рт. ст., а в вертикальном 87,34 ± 2,85 мм. рт. ст.

ЧСС была выше при вертикальном положении 
тела, чем при горизонтальном, что обусловлено 
физиологическими процессами организма.

В норме оптимальная разница между средними 
величинами АД в вертикальном и горизонтальном 
положениях тела составляет 10–20%, такое пони-
жение АД в горизонтальном положении соответ-
ствует нормальному физиологическому развитию.

Исследование последствий влияния психоло-
гическогостресса проводилось, таким образом, 
сначала делали замер АД и  ЧСС, потом воен-
нослужащим выдавался бланк с математическим 
заданием. Через три минуты включался прибор 
и  фиксировал АД и  ЧСС. После фиксации ре-
зультатов, были сделаны подсчётыАД средние 
и индекса Робинсона (ДП). При методике иссле-
дования последствий физиологического стресса 
сначала производили замер АД и ЧСС, далее, ис-
следуемому выдавали два кистевых динамометра 
и предлагали им сжать их с максимальным усили-
ем. Фиксацию параметров сердечнососудистой 
системы сделали не сразу, а через 30–40 секунд 
после тестапотому что, нужно время на реакцию 
сердечнососудистой системы, если работа прово-
дится в анаэробном режиме.

В  результате исследований установили, что 
систолическое АД в среднем повысился на 6, 5%, 
в доступной же литературе речь идёт о нейтраль-
ной реакции ЧСС при влиянии стресса, в исследо-
вании изменяется незначительно. А в доступной 
литературе речь идёт о  повышении ЧСС, при 
влиянии стресса, на 18–19 ударов в минуту. От 
начала эксперимента, была уверенность, что пси-
хологический стресс даст минимальные отклоне-
ния в параметрах сердечнососудистой системы.
Но к нашему удивлению, после проведения экс-

перимента, стало видно, что отклонения в пара-
метрах сердечнососудистой системы, не меньше, 
чем при физиологическом стрессе, а в некоторых 
случаях даже больше. С  тридцати исследуемых 
было выделено трое склонныхк гиперреакции 
к психологическому стрессу.

В  своём обзоре работ, проведенных на 
людяхDouglas C., Phillips A., Der G указывают на 
способность психофизиологических механизмов 
стресса приводить к повышению артериального 
давления [5]. По мнению J. Schradera сильный 
стресс, связанный с профессиональной деятель-
ностью, является значительно большим фактором 
риска возникновения артериальной гипертензии, 
чем такие общепринятые факторы, как избыточ-
ная масса тела или злоупотребление алкоголем 
[6].

Стресс играет важную роль в возникновении, 
как нарушений психической деятельности, так 
и ряда заболеваний внутренних органов.Так как 
стресс типичный спутник современной жизни, 
то он становится самым важным этиопатогене-
тическим фактором возрастающего количества 
различных заболеваний, в  том числе, сердечно-
сосудистой патологии, и остаётся ведущим в воз-
растании заболеваний и  смертности населения 
Украины.

Хронический психоэмоциональный стресс 
для категории военнослужащих есть одним из 
важных факторов, который может негативно вли-
ять на уровень АД. Необходимость ежедневно на 
протяжении многих лет пребывать в постоянной 
готовности к  выполнению заданий воинской 
службы, соответствовать высоким, а часто и чрез-
мерно, требованиям при определённой генети-
ческой склонности к артериальной гипертензии 
может иметь решающее значение для развития 
заболевания.
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