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About journal

On behalf of the Editorial Board, it gives us a great pleasure to welcome you to the forth issue of 2017 of the Regional
Innovations Journal. This is a thematic special issue dedicated to broad aspects of Medical Science and other
innovative research areas from basic research to clinical and experimental work.

This particular volume provides a platform for advances in basic, translational and clinical research and includes
original papers on medical and clinical research, health care innovations, reviews, medical teaching, medical law,
medical ethics, spirituality and medicine, policy environmental medicine and integrative general practice. Researchers
in academic and clinical settings as well as health professionals are encouraged to publish their theoretical and
experimental results in this journal, which aims to integrate expertise in different medical specialties.

This is an independent, peer-reviewed, Internet-based international journal devoted to publishing original research
papers of highest quality, sharing ideas and discussing innovation sector within regional dimensions. The journal
welcomes to submit research papers by exceptional innovators, leading universities, globally recognized business,
government agencies, policy makers and political leaders.

We intend that our readers will be exposed to the most central and significant issues in innovations development. We
wish to publish papers that exemplify the highest standards of clarity, and that promise to have significant impact on
existing front-line debates or to lead to new ones. The journal explores key priorities of the knowledge and innovations
transfer and exchange in terms of critical aspects of human life (economy, law, science, business, health, education,
culture etc.). We therefore welcome submissions not only from established arcas of research, but also from new and
emerging fields and those which are less well represented in existing publications, ¢.g. engineering studies, biomedical
research etc.

We also strive to ensure that being under expert evaluation, each submission will receive developmental and supportive
comments to enhance the article. Our refereeing process will involve that each submission will be reviewed by one or
more specialists in the relevant field. Articles will be added to the volumes and the journal audience will receive e-mails
updates to encourage them to the new articles.

We are delighted with, and immensely grateful to the large numbers of colleagues, both members of the Associations
InterRegioNovation and FranceXP (France), representatives from many universities in France, Latvia, UK, Azerbaijan,
China, Nigeria, Belarus, Ukraine and other institutions, who have supported the editorial process. And we are very
proud of the expertise that they collectively bring, which we believe is unsurpassed by any contemporary innovative
journal.

We are immensely grateful to our colleagues for their support and advice through the process of setting the journal up,
and for the confidence they have placed in us in supporting this initiative at a time of economic uncertainty.

In the development of the Regional Innovations to date, we would like to enlist the support of a number of organisations
who wish to promote this online journal to their experts. To ensure its sustainability, we would also like to invite other
organisations, networks, conferences and meetings to associate themselves with the Regional Innovations. We therefore
aim for the Regional Innovations to become the leading online forum to globally disseminate outstanding research
papers on innovation sector in regional dimensions. Being an online periodical, the Regional Innovations is also a forum
for exchange of imaginative ideas readers wish to share. Contributions of articles on innovations sector and your
comments about this issue are very welcome.

To this end, if you lead, represent, or are a member of any such organisation, please contact us to offer your support and
commit to promoting the Regional Innovations as a publication outlet for research undertaken by your experts.

We do hope you enjoy and benefit from the Regional Innovations! And many thanks for staying with us in 2017!

Jean-Francois Devemy
Editor-in-Chief
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In order to create a healthy society people must pay due attention to its child population, since children are the
future of any nation and no state, which aspires to a rightful place in Furope, will have its future without
preservation and strengthening of their health. Pathology of the urinary system organs in children is an urgent
problem for the modern Ukrainian society. An important part in the development of pathology of this system in
children is played by a damaging effect of maternal pathology, as it was revealed during complex morphological
researches conducted at the Pathological Anatomy Department of Kharkiv National Medical University. In
order to receive new data about the urinary system organs pathology in children it is absolutely necessary to
carry out combined researches using classical morphological methods of investigation and modern molecular-
genetic methods, because any conducted research must, firstly, be of practical value and, secondly, have its
evolutionary significance.

Key words: children, maternal health, pathology, Ukraine, urinary system organs.
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Human health is the highest value, a necessary
component of the development and social-economic
prosperity of any country, including Ukraine. Today the
state of the Ukrainian population health is assessed,
unfortunately, as unsatisfactory. This fact is caused, for
example, by high levels of mortality and morbidity, low
levels of the mean expectedness of life duration and
healthy life duration, etc. [1].

In order to create a healthy society people must pay due
attention to its child population [2], since children are
the future of any nation and no state, which aspires to a
rightful place in Europe, will have its future without
preservation and strengthening of their health [3].
According to the data of the Global Strategy for
Women’s, Children’s and Adolescents’ Health (2016-
2030) of the World Health Organization it is clear that
investments in children’s health have a high economic
efficiency and provide the best guarantee to receive a
productive workforce in future [4].

The incidence rate and prevalence of diseases are the
most important criteria, which characterize the state of
health in all age periods [5]. In Ukraine, against a
background of a reducing number of its child population

(8003281 children aged 0-17 years in 2011 versus
7614006 children in 2016) the levels of incidence rate
and prevalence of diseases remain high: the prevalence
of diseases was 198054 in 2011 and 177716 in 2016 per
1000 children of the above age, and the incidence rate
was, respectively, 144009 and 131607 [1, 4] (fig. 1).
Our analysis of the prevalence of diseases revealed a
decrease of this index from 2011 to 2015 and its
increase from 2015 to 2016. Having analyzed the
incidence rate, we found out its decrease from 2011 to
2012, an increase from 2012 to 2013, a decrease from
2013 to 2014, an increase from 2014 to 2015, and a
decrease from 2015 to 2016 (fig. 1).

Our analysis of the incidence rate and prevalence
patterns of different diseases in the child population of
Ukraine during the period from 2011 to 2016 showed
that the urinary system organs pathology within the
above period accounted for 2.0-5.0 % [1, 4]. According
to the data of the World Health Organization, diseases
of the urinary system organs in the incidence rate and
mortality patterns of the child population in
economically developed countries amount to 2.5-3.0 %

[6].
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Fig. 1. The dynamics of the incidence rate and prevalence of diseases in children aged 0-17 years in
Ukraine within the period from 2011 to 2016 (per 1000 of the above population)
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Having analyzed the dynamics of changes in the index
of incidence rate of the urinary system organs discases
in Ukrainian children aged 0-17 years, we revealed its
decrease from 2011 to 2014, an increase from 2014 to
2015 and a decrease from 2015 to 2016. Our analysis of
the index of prevalence of the urinary system organs
discases in the child population of Ukraine showed its
decrease from 2011 to 2016 (fig. 2).

The pattern of diseases of the urinary system organs in
children of the Kharkiv Region remains virtually

constant during many years. A significant number of
cases in the total pathology of the urinary system organs
in the child population of the Kharkiv Region within the
period from 2007 to 2015 accounted for infections of
the urinary system organs (interstitial nephritis, acute
and chronic pyelonephritis, infection of the urinary
system organs without identification of its localization,
acute cystitis), dysmetabolic nephropathy, congenital
malformations of the wurinary system organs,
glomerulonephritis,  vesicoureteral ~ reflux  and
neurogenic dysfunction of the bladder [7] (table 1).
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Fig. 2. The dynamics of the incidence rate and prevalence of the urinary system organs diseases in
Ukrainian children aged 0-17 years during the period from 2011 to 2016 (per 1000 of the above

population)

Pathology of the urinary system organs in children is
known to be of a polyetiologycal character. Owing to a
rapid development of science the range of damaging
factors, which form the basis for development of
different pathology of the above system in children,
widens from year to year, thereby resulting in a change
of our conceptions about the essence of the diseases.
The main ctiopathogenetic factors, which cause the
development of the urinary system organs pathology in
children, include bacterial and viral infections, drug
damages, bad habits, metabolic disturbances, hereditary
and environmental factors, and many others [6].

It is generally recognized at present that the foundation of
human health is laid during the intrauterine period, the
cause-effect relationship between the morbidity of
pregnant women and their children is undoubtful. Many
discases of the urinary system organs in children appear
during the antenatal, intranatal or postnatal periods of
their development. It is known that damages of the
urinary system organs, which developed antenatally, can
become evident some years or even decades later rather
than immediately after the birth [8].
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Table 1

The proportion (%) of different diseases in the total pathology of the urinary system organs in children

of the Kharkiv Region within the period from 2007 to 2015

Name Year
of the pathology 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Urinary sysemorgans |y 39 | 3895 | 4150 | 4917 | 4321 | 4879 | 4879 | 2906 | 31.33
infections
Congenital malformations
of the urinary system | 7.03 | 1997 | 1870 | 7.86 6.87 | 10.11 | 11.27 | 31.14 | 2843
organs
Dysthctabolie 2694 | 2730 | 16.18 | 2294 | 2561 | 1552 | 1548 | 1632 | 18.34
nephropathy
Glomerulonephritis 6.89 166 724 7.62 788 933 | 746 | 9.98 | 10.03
Vesicoureteral reflux 8.28 6.96 9.57 6.43 6.97 6.14 5.22 4.33 4.09
Neurogenic dysfunction
e 242 1.62 3.15 3.36 271 271 | 353 | 3.34 291
Clianié fEndl 112 0.75 1.90 1.54 2.71 427 | 4838 | 294 3.32
insufficiency
Urolithiasis 0.33 0.08 0.82 0.28 2.82 235 | 257 | 185 1.19
Acquired renal cysts 0.60 0.41 0.94 0.80 112 054 | 046 | 029 0.06
Lupus nephritis — — — - 0.05 0.24 0.34 0.46 0.12
Hemolytic uremic _ _ _ _ 0.05 _ _ 017 0.12
syndrome
Wilms tumor — - - - — — - 0.12 0.06

Very important for prevention of health problems in
children is development of methods of prognosis and
early diagnosis of these disorders [9]. We have singled
out such risk factors for the development of pathology
of the urinary system organs in children of the Kharkiv
Region as a reduced body weight and length of the baby
at birth, a late initiation of sex by the mother, the female
sex of the baby, smoking of its parents, presence of
abortions in the mother’s case history, complications
during pregnancy (placental insufficiency and
preeclampsia) and delivery (placental abruption and
abnormal labour activity), presence of genital and
extragenital pathology in the mother (diseases of the
urinary system) [10, 11]. On the basis of the above risk
factors we derived the formulae, with whose help it is
possible to prognosticate both the development of
pathology of the urinary system organs in children and
its character (congenital or acquired).

An important part in the establishment of concepts
concerning the morphofunctional basis of diseases of
the urinary system organs in children is paid by
pathological anatomy. As it is known, practical and
scientific pathological anatomy has passed three main
stages of its development, during which the main
methods of the morphological perception of
pathological processes were successively improved:
macromorphological (XVI-XVIII centuries),
microscopic (the end of XVIII — the first half of XX

century) and molecular-genetic (since 1970s of XX
century) [12].

Despite the appearance of new morphological methods
of research the concept of a damaging effect of the
mother’s pathology on the urinary system organs of her
foetus and newborn has not lost its urgency; it is
supplemented with more and more new confirming
facts, which we revealed as a result of our
morphological studies on clinical and experimental
materials.

Preeclampsia (PE) belongs to serious complications of
pregnancy. Our macroscopic examination of the kidneys
of foetuses and newborns from the mothers, whose
pregnancy was complicated with severe PE, revealed a
more marked lobulation. Mild and moderate degrees of
PE severity in mothers do not produce any effect on the
degree of expression of embryonic lobulation of the
kidneys in foetuses and newborns.

Our organometric study showed that in foetuses and
newborns from the mothers, whose pregnancy was
complicated with a mild degree of PE severity, the mass
of the left kidney significantly prevailed over that of the
right one; the same fact was also observed in foetuses
and newborns from mothers with physiological
pregnancy. In case of development of moderate and
severe degrees of PE severity in the mothers we did not
reveal any significant differences between the mass of
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the left and right kidneys in the foetuses and newborns.
The length, width and thickness of the right and left
kidneys both in the foetuses and newborns did not differ
significantly in case of development of different degrees
of PE severity in their mothers.

The revealed organometric indices of the kidneys (their
mass, length, width and thickness) were significantly
larger in the newborns versus the foetuses in cases,
when their mothers’ pregnancy was complicated with
mild and moderate degrees of PE severity. In case of
development of severe PE in mothers the organometric
indices of the kidneys of their foctuses and newborns
did not differ significantly.

In the course of our research we made a conclusion that
PE with a moderate degree of severity and especially
severe PE in the mothers inhibit the growth of the
kidneys in their foetuses and newborns, as it is
demonstrated by significant decreases of the mass,
length, width and thickness of these organs. PE with a
mild degree of severity in the mothers does not produce
any effect on the organometric indices of the kidneys in
their foetuses and newborns.

Our publications mentioned such structural changes in
the ureters and bladder of the foetuses and newborns
from the mothers, whose pregnancy was complicated
with PE, as: pronounced dystrophy of urotheliocytes;
damaged myoarchitectonics in the form of thinning of
the muscular layer, separation of muscle bundles with
connective tissue fibers, sclerosis development;
haemodynamic and ischacmic changes [23].

Iron deficiency anacmia (IDA) is a common
complication of pregnancy; according to the data of the
World Health Organization its rate in different countries
of the world ranges from 21 % to 80 % if assessed by
the level of hacmoglobin and from 49 % to 99 % if
assessed by the level of serum iron [13].

In the course of our studies on autopsy material we
revealed that IDA, which complicated the course of
pregnancy in the mothers, was a damaging factor with
resultant structural changes in the ureters of the foctuses
and newborns, the degree of manifestation of the above
changes increasing from the foetus to the newborn as
well as in case of an increasing degree of IDA severity.
Structural changes in the urcters of foctuses and
newborns, caused by the presence of IDA in their
mothers, developed in all layers of the organ walls. The
epithelial layer revealed its “loosening” with disordered
layer-by-layer structuredness and development of
dystrophic, desquamate and atrophic changes resulting
in a decrease of its thickness. But against a background
of the above changes the foetuses, whose mothers had
IDA with a mild degree of severity, developed focal
compensatory intensification of proliferative activity in

their epithelium and, as a total result, its thickness
increased. Dyscirculatory and sclerotic  changes
developed in the in the lamina propria of the mucous
membrane, submucosa and adventitia, thereby causing
an increased thickness of these structural components of
the ureter. There were haemodynamic disturbances and
atrophic-sclerotic changes in the muscular layer, whose
thickness increased. We drew a conclusion that the
revealed structural changes in the ureter could result in
its functional inferiority [14].

Oxygen deficit (hypoxia) is the most important
damaging factor, which affects even the further
development of the child rather than the state of health
of the foetus and newborn only. Hypoxia develops as a
result of genital and extragenital pathologies in mother
and accompanies the majority of obstetric complications
[15].

During our experimental studies with modelling of
chronic intrauterine hypoxia (CIH), acute postnatal
hypoxia (APH) and mixed hypoxia (MH) in WAG rats
we saw that APH caused a moderately pronounced,
while CIH and MH caused pronounced -capillary
congestion, microfocal haemorrhages in the renal
corpuscles, epithelial desquamation in the parietal layer
of the capsule, the above changes increasing from the
foetus to the newborn in the case of CIH modelling.
Morphometric study revealed that CIH and MH caused
a decreased number of glomeruli in the kidneys of
foetuses and newborns as well as slower rates of
maturation of renal corpuscles; APH did not affect
quantitative indices of the glomerular apparatus of the
foetuses and newborns kidneys [16].

Our previous immunohistochemical study revealed that
experimental hypoxia induced apoptotic processes in the
kidneys, ureters and bladder of foetuses and newborns,
whose degree of expression was moderate in the case of
APH modelling, marked in CIH modelling and severe in
MH modelling. Under the influence of APH, CIH and
MH in the ureters and bladder of the foetuses and
newborns p53-positive cells were evenly located in all
wall layers of these organs, whereas in the kidney cells
expressing p33 prevailed in the tubular component. We
also observed that in the case of CIH apoptotic
processes in the kidneys, ureters and bladder increased
in newborns versus foetuses, while in intact animals the
apoptotic activity decreased from the foetus to the
newborn [17].

We showed that CIH and MH in newborns resulted in a
significant decrease of the index of the mean value of
the muscle fiber thickness in the muscular layer of the
ureter and bladder as well as in an uneven expression of
smooth muscle actin by cells of the muscular layer in
these organs. APH did not produce any damaging effect
on qualitative and quantitative characteristics of the
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muscular layer of the ureter and bladder in newborns. In
newborns APH did not affect indices of the mean value
of the muscle fiber thickness in arterioles and venules of
the kidneys, ureters and bladder, while CIH and MH
resulted in a significant decrease of the above indices.
CIH and MH increased the degree of manifestation of
smooth muscle actin expression by myofibroblasts in
the kidneys, ureters and bladder, by mesangiocytes and
epithelial cells of glomeruli as well as by epithelial cells
in renal tubules that later can develop sclerotic changes
in these organs in such children at different stages of
ontogenesis [18].

It is known that kidney discases in children can be
accompanied with cvident symptoms or pass with
minimal clinical manifestations. Some renal diseases in
children may be asymptomatic for a long period of time.
In modern nephrology, renal biopsy is the “gold”
standard that makes it possible to receive material for a
histological study of the renal tissue and, using
histological, histochemical, immunohistochemical,
morphometric methods and electron microscopy, make
a morphological diagnosis, which will enable the
clinician to take correct therapeutic measures [19].

Nevertheless the morphological methods of research,
used in Ukraine, sometimes become insufficient for
verifying different variants in the course of renal
pathology in children. As the way out of the current
situation it is important to put into practice molecular-
genetic methods of research [22], without which it is
impossible in some cases to make the correct
morphological and, consequently, clinical diagnosis and
hence to treat the patient. A better diagnosis of
nephrotic syndrome in children owing to molecular-
genetic methods of research is a convincing example.

The study of causes for development of nephrotic
syndrome is associated with researches that assess the
state of proteins in the slit membrane of podocytes,
namely reveal mutations in the genes, which encode
these proteins. For example, nephrin is one of the
important protein of the slit membrane. Mutations in the

family of nephrin proteins — NEPH1, NEPH2, NEPH3 —
develop to congenital nephrotic syndrome, which is
characterized by resistance to steroid therapy. Another
important role in the development of nephrotic
syndrome is played by the membrane protein podocin,
which is encoded by the NPHS2 gene located in
chromosome 1 on 1q25-q31 region. Histological studies
of renal biopsies in such patients diagnose, as a rule,
focal segmental glomerulosclerosis [20].

Improvement of methods for diagnosing any pathology
in the human organism, including pathology of the
urinary system organs, results from the modern
development of different sciences. As far as the well-
known theory of formation of diseases, the theory of
pathology, is concerned, it was formulated in 1849 in
works by Carl von Rokitansky and Rudolph Virchow.
They created this theory at the time, when there were
not so many methods of research as now. Is it not for
this reason that the information, which can be received
by modern methods of study, is sometimes perceived in
the clinical practice so aloof? Therefore a discussion
was aroused in the medical community about a
necessity to form a new theory of pathology, the theory
of XXI century [21].

Thus, pathology of the urinary system organs in
children is an urgent problem for the modern Ukrainian
society. An important part in the development of
pathology of this system in children is played by a
damaging effect of maternal pathology, as it was
revealed during complex morphological rescarches
conducted at the Pathological Anatomy Department of
Kharkiv National Medical University.

In order to receive new data about the pathology of the
urinary system organs in children it is absolutely
necessary to carry out combined researches using
classical morphological methods of investigation and
modern molecular-genetic methods, because any
conducted research must, firstly, be of practical value
and, secondly, have its evolutionary significance.
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