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ULTRASTRUCTURAL CHANGE OF CAPILLARIES WHITE RAT SKIN
IN ELECTRONOMICROSCOPIC OF EARLY STAGES OF
EXPERIMENTAL STREPTOZOTOCIN-INDUCED DIABETES
MELLITUS

Introduction. This article represents electronomicroscopic description of rat’s skin
in early stages experimental diabetes mellitus. It is proved that parts
haemomicrocirculatory net in rat’s skin disease have specific pathological changes
during all disease. Explored, that results of research can be widely used in practice
medicine for learn and treatment skin pathology in diabetes mellitus. The
prevalence of diabetes mellitus is about 4 — 5% in developed countries. It is known
that in patients after 65 years morbidity with diabetes is about 10 — 15%. In 2000,
the of people infected with diabetes mellitus amounted to 175 million, according to
projections by the International Diabetes Institute (Melbourne) and other
researchers in 2030 that number will be 300 million. Diabetes — it is also one of the
most important social and economic problems of Clinical Endocrinology. This
disease is one of the priorities in clinical endocrinology and today diabetes is called
non-infectious epidemic of the XXI century. The problem of morphological

changes of the skin in diabetes until now remains open, relevant and important for
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both morphologists and for practicing dermatologists. In the specialist literature
there are single information about changing the structure of the skin, and its vessels
under this pathology, consequently purpose of research was to study the
ultrastructural reorganization microvasculature (capillaries) animal skins in
experimental diabetes. For the experiment was chosen streptozotocin model of
diabetes as the most prevalent, adequate and modern. The purpose of research —
identify by electronomicroscopic method changes parts of haemomicrocirculatory
net in white rat’s skin on the early stages of experimental streptozotocin-induced
diabetes.

Materials and methods. The research was performed on 21 male white rats, 100-
130 gr. We used microscopic methods of research. Modeling of experimental
diabetes mellitus was provided with single intraabdominal injection of
streptozotocin. Development of diabetes mellitus during the experiment (2", 4™
weeks) was monitored by the growth of glucose level in blood measured by
glucose oxidation method. Investigations were conducted on animal with the level
of glucose over 13 mmol/l. Skin were taken from the back and legs of rats after
euthanasia of animals during intraperitoneal introduction of thiopental sodium
from the calculation 25 mg per 1 kg body weight, in compliance with all applicable
rules and making preparations for the electron microscope study. Preparations
examined and photographed under electronic microscope EM-100 with increasing
6000-8000.

Results. The development of diabetes mellitus in rat’s is accompanied by
considerable pathological changes in structure and heamomicrocirculatory system
of skin. The fast pathological changes in rat’s skin and it’s angioarchitecture
appeared after 2 weeks of examinations. At ultramicroscopic study of rats skin
capillaries of the experimental group after 2 weeks course of streptozotocin
diabetes we found that the wall of the vast majority of these vessels has a normal
structure, but sometimes there are capillaries of the narrowed internal space as a
result of endothelial protrusion area with nucleus. After 4 weeks of experimental
streptozotocin-induced diabetes in the capillaries detected significant change. Their

wall thicker, internal space is narrows. Endothelial swollen in their cytoplasm there
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are numerous mitochondria and free ribosomes. Nuclear protrusion of the
cytoplasm into the internal space of capillaries happens.

Conclusions. Was set the result of the study features angioarchitectonics of white
rat’s skin on early steadies of experimental streptozotocin-induced diabetes. After
2 weeks of experimental diabetes wall of the vast majority of vessels of the skin
has a normal structure, but sometimes there are capillaries of the narrowed internal
space happen. After 4 weeks of experimental diabetes has already marked
significant changes in the wall of the capillaries of the skin - it thickens, while
narrowing internal space of blood vessels, indicating that the inclusion of
compensatory characteristics of whole organism. Results of research can be widely
used in medical practice to deepen the study and treatment of skin diseases,
particular vessels, in diabetes mellitus. Researched showed a reliable difference of
all morphometric indicators of the rat’s skin heamomicrocirculatory system during
streptozotocin-induced diabetes mellitus in compares with norm. The achieved
data may serve foundation for future exploration of skin in patient with diabetes
mellitus and prevent complications. The attained results may enhance the treatment
effectiveness and improve life quality in patients with diabetes mellitus. The
principal outcomes of the thesis have applied into scientific and academic activities
of morphological, dermatological and endocrinological departments. This scientific
research work have been included in the program of training at the departments of
morphology of medical educational establishments of Ukraine. The essential
findings prove to be effective in practice of endocrinological and dermatological
clinics.
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STUDY OF INTERHEMISPHERIC DOMINANT EFFECT OF
ANTICONVULSANTS ON THE LEVEL OF NEURO ACTIVE AMINO
ACIDS AND GLUTAMATE DECARBOXYLASE IN THE BRAIN OF
WHITE RATS

Introduction. The neurochemical and functional changes of the excitatory and
inhibitory mechanisms of synaptic transmission are considered to be the key ones
in the neuron epileptization formation and seizure development pathogenesis.
Therefore the anticonvulsant action of anticonvulsant drugs is related to their effect
on the different components of structural and functional arrangement of synapsis.
The synaptic transmitters include such neuroactive amino acids as gamma-
aminobutyric acid (GABA), glycine and glutamate along with acetylcholine,
noradrenaline, dopamine and serotonin. At present the statement about the
interhemispheric  functional asymmetry of the brain is axiomatic. The
interhemispheric functional asymmetry of the brain is based on the genetically
determined morphological and neurochemical asymmetry of the left and right
hemispheres. The latter is also related to the enzyme systems of metabolism of
neuroactive amino acids and also to the amount, neuron density and affinity of
their receptors sensitive to the transmitters. The above mentioned components of
the synaptic transmission are reported to be the targets for the neurotropic drug
action. These aspects can be the objective factors for the formation and
development of the independent section of pharmacology defined as
interhemispheric psychopharmacology. Taking into consideration the problem
importance, the goal of out work was to study the effects of the classic
(phenobarbital, carbamazepine, valproate sodium) and novel (Topiramate,
Lamotrigine) anticonvulsant drugs on the level of the inhibitory (GABA and
glycine) and excitatory (glutamate) neuroactive amino acids and also the activity of
the glutamate decarboxylase (GAD) at the left and right hemispheres of the white
rats.

Materials and methods. The tests were conducted on the outbread mature white
rats (males) with the weight of 180-200 g, obtained from the vivary of Institute of
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Pharmacology and Toxicology of the Academy of Medical Sciences of Ukraine.
All experiments were performed in accordance with the Guidelines for the Use of
Laboratory Animals in Biomedical Research. Anticonvulsants were
intraperitoneally administered to the tested animals (n=6 for each study drug) at the
effective experimental anticonvulsant doses: phenobarbital - 20 mg/kg,
carbamazepine - 150 mg/kg, lamotrigine - 30 mg/kg, topiramate - 300 mg/kg,
valproate sodium -155 mg/kg as the aqueous suspension with Tween-80. The
distilled water with Tween-80 was intraperitoneally administered to the control
animals (n=6). In 60 minutes after the drug administration, the animals were
decapitated under the brief ether anesthesia and their brain was removed (the left
and right hemispheres without cerebellum).

Each hemisphere was thoroughly rinsed in the cooled 0.9% KC1 solution and
homogenized in the liquid nitrogen in the mortar. The cytoplasmic fraction was
isolated by the differential centrifugation at the refrigerate centrifuge (Sigma 3-3
Ok, Germany) at 1000 g for 10 minutes and then at 1400 g for 10 minutes at 40 °C.
Chromatographic determination of glycine, GABA and glutamate concentration.
Method principle. The method is based on the separation of glycine, GABA and
glutamate in the system (n-butanol : acetic acid : water) on the thin layer of sorbent
with the further assay by the reaction with alloxan at 540 nm.

Determination of GAD activity.

Method principle. The enzyme activity is determined by the change of NADP level
at 340 nm, which is equimolar to the amount of substrate used in the reaction.

Results.



Table. Level of neuroactive amino acids and GAD activity in the control group

and under the action of anticonvulsants at the right and left hemispheres of the

brain (M £+ m)
Experiment n GABA, mmol/gGlutamate, Glycine, GAD,
conditions of tissue mmol/g ofimmol/g ofimmaol/mg
tissue tissue protein / tissue
Hemispheres of the brain
Left |Right |Left |[Right |Left [Right |Left [Right
Control 6 081+ 071+ [4.69+ 439+ [3.47+ 353+ (1.91+ 192+
0.08 [0.11 033 031 [0.25 [0.33 0.09 .13
Carbamazep |6 458+ 23+ H591+ [7.31+ 254+ 6.03+ 38.37+ 4.2+
ine 0.32*%° 0.47* |0.23* |4*0 [0.26 [0.4*° |0.31* (0.28*
Lamotrigine 6 232+ 337+ 6.27+ [7.58+ H.0+x [6.39+ 3.07+ 3.92+
0.19* (0.24*0 (0.48* (0.43* |0.19* (0.3*° (0.16* (0.32*
Topiramate 6 3.13+ 48+ [7.97 £1053+(7.54+ 9.2+ [0.93+ [1.94rh
0.21* |0.36*° [0.79* |0.49*° 0.78* [0.75* [0.1* [0.28
Valproate 6 3.19+ 224+ 123+ 881+ B8.35+ (1089 38.21+ 2.73+
sodium 0.3* 0.32* [1.26*° |0.53* [0.44* &+ 0.31* [0.19*
0.9%°
Phenobarbit 6 298 +3.96+ [10.48+(13.98+[10.0+ 8.63+ 2.05+ 2.3+
al 0.21* |0.23*° |0.75* |1.27*° [0.48* [0.52* |0.18 [0.28

Notes: * p<0.05 relative to control, p<0.05 between the right and left hemispheres.

Conclusions. The effect of the tested anticonvulsants on the metabolism and

function of the neuroactive amino acids is the important aspect in the mechanism

of the anticonvulsant action. The change in the ratio of the amino acid increase

level was observed - the level of excitatory acid (glutamate) and inhibitory amino

acid (GABA) was raised in favor of GABA-ergic system. This predominance of

the brain inhibitory mechanisms are supported by the marked increase of the other

inhibitory amino acid - glycine. The dominant effect of carbamazepine,

lamotrigine and topiramate on the right hemisphere of the brain was demonstrated.

The prevailing effect of valproate sodium on the left hemisphere of the brain was
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observed. Phenobarbital has a prevailing dextrocerebral effect on GABA and
glutamate level. The above mentioned data must be considered prescribing the
specified anticonvulsants, taking into account the dominant sinistrocerebral and
dextrocerebral localization of the epileptogenic activity focus. Such
pharmacotherapeutic approach may facilitate the decrease of the primary resistant
patients with epilepsy.

Key words: epilepsy, anticonvulsant drugs, interhemispheric asymmetry,

neuroactive amino acids, glutamate decarboxylase.
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SEX DIFFERENCES BASED ON VALUES OF LENGTHEN INDEX OF
METATARSAL BONES IN MAN FOOT

Introduction. Setting anthropometric parameters unknown person is an important
task in the performance of diagnostic medical and forensic dismembered corpses.
The need to establish sex of individual bones of the human skeleton arises in the
study of mass casualties with explosive injury. The aim - definition of sex
differences in man from 1 to 21 based on the roentgenogrammeasuring parameters
of metatarsal bones of the foot.

Materials and methods. We have investigated and analyzed the X-ray film of 426
feet healthy individuals of both sexes aged from 1 to 21 years. All children spent in
direct projection radiography. Images of bone X-ray film were digitized. To
measure the performance roentgenogrammeasuring parameters of foot bones we
using the software UTHSCSA Image Tool® for Windows® (version 3.00). On
every roentgenogram determined length and width of the body of 1-V metatarsal
bone and calculated the lengthen index. These data are processed by methods of
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variation statistics. We determined the arithmetic mean (X ), the mean-square error

of the arithmetic mean (S ), “Student’s” T - distribution and the probability of

error (P).

Results. Roentgenogrammeasuring parameter of lengthen index of first metatarsal
bones in persons from 1 to 21 years in male and female population statistically
significantly different at the age of 3, 4, 11, 12, 15, 16 (p < 0,05), 8 and 20 years
old (p < 001 and 18, 21 years old with certainty p < 0,001.
Roentgenogrammeasuring parameter of lengthen index of second metatarsal bone
in male and female population is statistically significantly different at the age of 4,
6, 10 and 18 years old (p < 0,05), 20 years (p < 0,01) and 1, 8 years old with
certainty p < 0,001. For values lengthen index of third metatarsal bones of male
and female population is statistically significantly different at the age of 1, 12 and
16 years old (P < 0,05), 3, 8 and 19 years old (p < 0,01) and 4, 18 and 20 years old
(p < 0,001). Roentgenogrammeasuring parameter of lengthen index of fourth
metatarsal bones at aged from 1 to 21 years in male and female population is
statistically significantly different at 15, 17, 19 years old (p < 0,05), 4, 8 and 12
years old (p < 0,01) and 2, 16, 18 and 20 years old with certainty p < 0,001.
Roentgenogrammeasuring parameter of lengthen index of fifth metatarsal bone at
aged from 1 to 21 years in male and female population is statistically significantly
different at 2, 7, 12 and 17 years old with certainty (p < 0,05). At the age of 4, 8
years old with certainty (p < 0,01) and at age 16, 18, 20 years old with certainty p <
0,001.

Conclusion. Thus, we found sex differences of metatarsal bones of foot by the
values of the lengthen index in those males and females aged from 1 to 21. Sexual
differences especially expressly show up in age from 16 to 21 year, that
contingently completion of the sexual ripening. But on some indexes reliable
sexual differences show up in age 1, 2, 4 and 8 years. We studied patterns can be
taken into account when conducting forensic examinations on the establishment of
sex.

Key words: Sex, foot bones, metatarsal bones, roentgenogrammetry.
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DEVELOPMENT OF TOLERANCE TO THE ANTICONVULSANT
EFFECTS

Introduction. The development of the tolerance to the anticonvulsant drugs is one
of essential problems of epilepsy treatment. Its importance is emphasized by its
separation into a special group called "pharmacoresistant epilepsy”. In this regard,
the question arises concerning the development of the approaches to eliminate the
tolerance to anticonvulsants. However, it is possible to solve this problem only on
a theoretical basis of determination of the principles and mechanisms of the
development of tolerance to the different anticonvulsant drugs. The aim of this
study was to determine the conditions and characteristics of the tolerance
development to the anticonvulsant effect of phenobarbital, carbamazepine, sodium
valproate, topiramate and lamotrigine. These drugs are known to be most
commonly used in epileps treatment.

Materials and methods. Experiments were conducted on the nonlinear white
mice, males and females, weighing 19-24 g. The study anticonvulsants included
phenobarbital, 20 mg/kg, carbamazepine, 125 mg/kg, sodium valproate, 155
mg/kg, topiramate, 300 mg/kg, lamotrigine, 30 mg/kg. Experimental seizures were
modeled using intraperitoneal administration of the chemoconvulsants (corazol,

100 mg/kg, thiosemicarbazide, 20 mg/kg) and maximal electroshock seizure

(MES) model.
Results.
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Figure. The development of tolerance to the anticonvulsant effects of antiepileptic drugs
Note: The experimental models of the seizure events and timing of the tolerance
development are shown in the rectangles.
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Table. Cross-tolerance between the antiepileptic drugs.

Animals tolerant to | The experimental | Cross-tolerance Availability «+»,
the effect of models of seizure | to the effect of absence «-»
events of cross-tolerance
Corazol Sodium valproate |+
Phenobarbital Corazol Carbamazepine +
Thiosemicarbazide | Topiramate +
MESH Lamotrigine -
MESH Carbamazepine -
Corazol Phenobarbital +
Carbamazepine Corazol Sodium valproate | +
Thiosemicarbazide | Topiramate +
Corazol Carbamazepine +
Sodium valproate | Corazol Topiramate +
Thiosemicarbazide | Phenobarbital +
Corazol Carbamazepine +
Topiramate Corazol Phenobarbital +
Thiosemicarbazide | Sodium valproate |+

Conclusions. Long-term use of anticonvulsants (phenobarbital, carbamazepine,
sodium valproate, lamotrigine, topiramate) leads to the development of the tolerance
to their anticonvulsant effects. We observed the development of the cross-tolerance
between phenobarbital, carbamazepine, sodium valproate and topiramate using
chemoconvulsant models of seizures. Cross-tolerance between phenobarbital,
carbamazepine and lamotrigine was not recorded in the model the electrically
induced seizures.

Key word: tolerance, cross-tolerance, anticonvulsants.
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CEREBROPROTECTIVE FEATURES OF DERIVATIVE 3,2'- SPIRO-
PYRRHOL-2-OXINDOLE (COMPOUND R-86) IN THE COURSE OF
EXPERIMENTAL INTRACEREBRAL HEMORRHAGE
Vinnytsia Region Psychoneurological Hospital named after O.l. lushchenko
(Vinnytsia, Ukraine)

Introduction. Acute disturbed cerebral circulation of hemorrhagic type is a difficult
medical and social problem that forms the essential of illness and death rate. The
development of pharmacotherapeutic support for treatment of such patients - is a
foreground target for modern pharmacology.
Materials and Methods. The investigations have been held on male rats of Vistar
breed. The extreme intracerebral hemorrhage has been simulated with autoblood (30
microliter/100g) introduced into the brain internal capsule.
Results. It has been found that intragastric introduction of derivative 3,2'- spiro-
pyrrhol-2-oxindole (compound R-86), in conditionally therapeutic dose 10 mg/kg as
well as intraperitoneal introduction of mexidolum (100 mg/kg) and citicoline (250
mg/kg) and intragastric introduction of nimodipine (30 mg/kg) have cerebro-protective
action. This effect defines by the reduction of the level of mortality during the acute
period of hemorrhagic insult. As for its cerebro-protective activity rate and duration of
protective influence on brain the compound R-86 in conditionally therapeutic dose 10
mg/kg intragastric introduced has been better than reference drug Piracetam. As for
its effectiveness 3,2'- spiro-pyrrhol-2-oxindole has been not worse than mexidolum,
citicoline and nimodipine. In addition, as for the model of hemorrhagic insult the
effectiveness of compound R-86 in conditionally therapeutic dose has been 10 and 25
times more than mexidolum (100 mg/kg, intraperitoneal introduction) and citicoline
(250 mg/kg, intraperitoneal introduction) correspondingly.
Conclusion. The derivative 3,2'-spiro-pyrrhol-2-oxindole (compound R-86) is of
interest for the further research concerning its cerebro-protective action in the course of
12



intracerebral hemorrhage that can become a background for invention of a home
neuroprotector for hemorrhagic insult intensive care.
Key words: derivative 3,2'-spiro-pyrrhol-2-oxindole, hemorrhagic insult,

cerebroprotection.
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THE EFFECTS OF DEEP BREATHING IN THE BIOLOGICAL FEEDBACK
MODE ON THE SPEED AND QUALITY OF THE VERBAL INFORMATION
PROCESSING IN HEALTHY YOUNG INDIVIDUALS

Introduction. It is well known that neurodynamic processes that underlie processing
of sensory information in the central nervous system depend heavily on the functional
state of the autonomic nervous system (ANS). Favorable background for the
successful performance of cognitive tasks is increased vagal activity. On the other
hand, inhibition of the parasympathetic part of ANS and excessive sympathetic
activation during psycho-emotional stress associates with a slower reaction and
increased number of errors throughout the performance of cognitive tasks. One of the
possible ways to influence the functional state of ANS is breathing exercises. It has
been shown that deep breathing can significantly modulate vagal activity and enhance
the physiological respiratory sinus arrhythmia (RSA). It is believed that RSA is one
of the most important factors that determine the high-frequency component (HF) of
heart rate variability (HRV) in the spectrum (0.15-0.4 Hz). According to this, spectral
energy of the HRV curve in this frequency range is commonly used as a noninvasive
marker of ANS parasympathetic activity level. Several studies have shown that
expression of RSA positively correlates with the level of activation of the
parasympathetic part of ANS and can modulate the psychophysiological response to
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mental stressors. Therefore, finding non-pharmacological methods to increase heart
rate variability, and, in particular, its high-frequency components, in order to
optimize the reflex responses to mental stressors, seems physiologically reasonable.
In recent years, the particular interest in this context is the breathing exercises using
biofeedback of heart rate variability. This method is based on the use of physiological
mechanisms of respiratory sinus arrhythmia. Unlike conventional deep diaphragmatic
breathing, it leads to better coordination of respiratory cycles with the wave structure
of the heart rate. It is due to the ability to monitor a person’s own HRV curve and to
make necessary correction of the frequency and depth of breathing. Breathing
training using biofeedback of heart activity substantially increase HRV and HF in
healthy individuals as well as in patients with psychosomatic disorders. However, the
optimal duration and frequency of such training for different categories of patients
remains unclear. The idea of breathing and heart rate biofeedback is successfully
technically implemented in a compact standalone device StressEraser (TM, Helicor,
USA), which is widely used as a tool for relaxation and reduction of psychological
stress. The purpose of this research is to determine the capability of the use of this
device to optimize phychophysiological responses of healthy young people to mental
stressors.

Materials and methods. There were 42 healthy males aged 19 to 22 years involved
in this study. None of them complained about health and none were professionally
engaged in sports. All participants were randomly divided into 2 groups. Members of
the first group (22 persons) performed daily breathing exercises using StressEraser
for 1 month. In total, each member of the group held 30 training sessions. The
duration of a single session ranged from 10 to 15 minutes. During the training each
participant adjusted his respiratory rate according to the visual signals indicated by a
device that was constantly monitoring heart rate variability. In the case of matching
the wave patterns of heart rate with the rate of breathing, the device gave a participant
one point, indicating it on the screen. Each training session lasted until the participant
earned 30 points. The control group consisted of 20 persons who were not engaged in
the respiratory gymnastics. Neurodynamic properties of higher nervous functions of
the experiment’s participants were evaluated by the method of M.V.Makarenko,
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using hardware-software complex "Prognoz". This complex allows for obtaining such
objective characteristics of sensory processing as the choice reaction time in
identifying 1 of 3 verbal stimuli (CRTIV1-3, ms), the choice reaction time in
identifying 2 of 3 stimuli (CRTIV2-3, ms), functional mobility of nervous processes
(FMNP, s) and the strength of nerve processes (SNP, the number of stimuli). For
objective characteristics of the functional state of ANS, values of heart rate variability
were used, obtained by a 5-minute registration of ECG in the first lead, according to
the recommendations of the European and American Heart Associations, with the
electrocardiographic module of the device “Variocard"( Ukraine ). Specifically , we
determined the spectral parameters of HRV such as: TP (ms?), total power of the
frequency spectrum of heart rate, reflecting the total effect of all regulatory systems
on the heart rate; HF (ms®) — high-frequency component of the spectrum of heart rate
in the range 0,15-0 ,4 Hz , reflecting mainly vagal effects on heart rate associated
with breathing; LF (ms?) — low-frequency component of the spectrum of heart rate in
the range of 0,04-0,15 Hz, reflecting mainly the effect of the sympathetic part of ANS
on heart rate, including nervous centers of vascular mobility; VLF ( ms?) — very low-
frequency component of the spectrum of heart rate in the range 0,003-0,04 Hz,
reflecting the total activity of suprasegmental influences on ANS and neurohumoral
effects on heart rhythm. In addition, the value of sympathetic-vagal balance (LF/HF)
and the percentage contribution of each frequency component in the TR spectrum
(HF% / LF% and VLF%) were calculated.
Results. Regarding the effect of breathing with biofeedback on the functional state of
the autonomic nervous system, statistical analysis of the data showed that at the
beginning of the experiment there was no reliable difference between groups for any
value. However, after a month of training, a number of statistically significant shifts
in HRV values were identified in the study group. First of all, there was a noteworthy
increase in the total heart rate variability in terms of TP 33.6 to 534 ms® (p < 0,01). It
occurred mainly due to the increase of HF by 813+21.4 ms® (p < 0.05) and decrease
of VLF by 278.7+16.5 ms® (p < 0,02). At the same time, LF was not statistically
significantly changed. The changes in the spectral structure of heart rate resulted in a
sharp decrease of the value of sympathetic-vagal balance LF / HF to 0.68+0.04 (p <
15



0,05). Such dynamics of HRV values can be interpreted as increase in
parasympathetic activity level of ANS with a simultaneous decrease in
suprasegmental regulation of heart rate by higher autonomic centers and humoral
mechanisms. At the same time, none of the HRV parameters statistically significantly
changed in the control group. Also, we obtained positive results studying
psychophysiological responses to verbal stimuli in study and control group.
According to the findings, in terms of CRTIV1-3, representatives of both groups
showed no statistically significant changes. However, members of the study group,
after 1 month duration of breathing exercises, performed the test of selecting 1 out of
3 stimuli with 4,2%+0,31 fewer mistakes than at the beginning of the experiment.
In terms of the test that required choosing 2 out of 3 stimuli, differences were
revealed in both the dynamics of CRTIV2-3, and the percentage of errors made.
Thus, in the study group, after 1 month duration of breathing exercises, CRTIV2 -3
decreased from 572,68+18,63 to 399,08+9,61 ms (p<0,01), and percentage of errors
decreased from 10,12+0,48 to 5,84+0,77 (p<0,01). Participants in the control group
showed no statistically significant changes of these values after the month. In the
study of functional mobility of nervous processes it was revealed that for
representatives of the study group participating in one month of breathing exercises
using biofeedback, time of test completion was reduced by 8,2+0,61 s (p<0,01),
minimum exposition time decreased by 15,7+0,31 ms (p<0,02 ) and time required to
achieve minimal exposition decreased by 4,5+0,12 s (p<0,05). This shows a
substantial increase of functional mobility in processing verbal information in the
individuals of this group. Again, no significant changes in any values of FMNP were
found in the control group. Similarly, dynamics of the value that indicated the
strength of nervous processes were characterized. In the study group, the number of
verbal stimuli processed in a fixed 5-minute time period increased by 14,4+1,71
(p<0,05), minimum exposition time decreased by 25,8+0,91 ms (p<0,01) and time
required to achieve minimal exposition decreased by 9,0 +0,81 s (p<0,02).
Conclusion. It was established that a 30-day breathing exercise course using a
portable StressEraser device (TM, Helicor, USA), which provides biological
feedback between breathing and heart rate variability, lead to the shift in the
16



sympathovagal balance of the autonomic nervous system towards activation of its
parasympathetic branch in 22 subjects in the main group. This alteration of the
autonomic functional regulation was associated with increased speed and quality of
the verbal information processing, increased functional mobility and intensity of
neural processes. This study provides a background for further investigation of new
methods for intellectual activity optimization. Particularly, it can applied for
reduction of stress in specialists whose work involve lots of psycho emotional
tension.

Key words: biological feedback, heart rate variability, breathing, neurodynamic
properties.
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PECULIARITIES COMPUTED TOMOGRAPHY SIZES OF MIDDLE
CRANIAL FOSSA IN HEALTHY YOUNG MALES AND YOUNG FEMALES
OF DIFFERENT SOMATOTYPES

Summary. The percentile scale of the middle cranial fossa (MCF) computed
tomography parameters installed in practically healthy urban young males and young
females, inhabitants of Podillya of different somatotypes. Somatotype-related and
aged-related differences of these computed tomography parameters, as well as signs
of MCF sizes asymmetry are set in the representatives of the respective somatotypes.
Key words: computed tomography, middle cranial fossa, healthy young males and
young females, somatotype.
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MEASURE OF PSYCHOHYGIENIC CORRECTION AND PECULIAR
PROPERTIES THEIR IMPACT ON THE FORMATION OF CHARACTER-
MOTIVATIONAL CORRELATES OF MENTAL ADAPTATION PUPILS OF
MODERN SCHOOL

Introduction. Psychohygienic correction as a modern highly effective means to
increase the adaptive capacity of the organism and the maintenance and health
promotion of different groups of people, including schoolchildren, is a system of
psychological influences, aimed at creating positive change and providing significant
favorable adjustment of mental symptoms and features individual, who played a key
role in the occurrence of adverse changes in mental state and the formation of
preconditions for the development of adverse changes correlate of mental health
based on consideration of a number of personality traits and, above all, the properties
of temperament, anxiety, character, level of subjective control and psycho-
physiological and mental state. The aim of the study is to determine the impact of
features psychohygienic correction on the formation of character-motivational
correlates of mental adaptation pupils of modern school.
Materials and methods. Research conducted on the basis of a number of secondary
schools in the city of Vinnitsa, during which determined the features of the leading
educational and socially important personality traits, adaptive capacity and health of
120 pupils ( 60 girls and 60 boys). The studied individuals were divided into two
comparison groups, namely control group (CG) and intervention group (IG). As the
main criteria for evaluating the effectiveness of the program psychohygienic
correction of psychophysiological and mental adaptation and changes in the health
status of pupils aged 14-17 years, which was developed and proposed, used data on
the degree of development of character-motivational correlates of mental adaptation
pupils of modern school, such us personality traits indicators of the level of
expression of accentuated personalities for emotional, anxiety, excitable and
dysthymic types and levels of subjective control in the field of education and
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interpersonal relationships and in relation to health and disease. Statistical analysis of
the results was carried out based on the application of the standard package of
applications of multivariate statistical analysis “Statistica 6.0 for Windows” (owned
by the Center for New Information Technologies Vinnytsya National University
named Pirogov, license No AXX910A374605FA).
Results. During the evaluation of changes in the structure of character-motivational
correlates of mental adaptation pupils of modern school in the use of the developed
program psychohygienic correction of psychophysiological and psychological
adaptation and changes in the health status of students aged 14-17 years, the attention
shifts that registered by the indicators of expression accentuated personalities. Thus,
during the study parameters accentuated personalities for emotional type should pay
attention to the fact that among the CG registered opposite in content trends: in girls
level of expression of characteristics, which was studied increased from 12,334+0,92
to 16,40+0,78 points (33,3%, p<0,01), in boys decreased from 12,20+0,76 to
11,20+0,86 points (8,2%, p>0,05). However, among the same type in IG observed
changes was to decrease the degree of expression of accentuated personalities for
emotional type: in girls of criterion values declined from 14,60+0,73 to 12,50+0,86
points (14,4%; p<0,05), in boys — from 12,03+0,86 to 10,20+0,83 points (15,3%,
p>0,05). During the study parameters accentuated personalities for anxiety type in
girls who were included in the CG decreased from 13,03+0,96 to 12,90+0,95 points
(1,0%, p>0,05), in boys — from 10,60+0,95 to 10,30+0,91 points (2,9%, p>0,05),
among pupils who were included in the IG, decreased from 11,00+1,09 to 8,80+0,93
points (20,0%, p)>0,05) in girls and from 11,30+0,99 to 8,70+1,00 points (23,1%,
p(t<0,05) in boys.
Conclusion. In the course of the studies identified features psychohygienic impact of
correction on the formation of character-motivational correlates of mental adaptation
of the modern school pupils, found that their use provides the appearance of positive
changes in the structure of indicators that reflect the characteristics of the formation
of accentuated personalities by excitable (p<0,05-0,001) and dysthymic (p<0,05)
types and characteristics of subjective control level in the field of educational
relations and health and disease (p<0,05-0,001) among girls and boys, and only
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among girls in the structure parameters accented by emotional (p<0,01) and anxiety
(p<0,01) types of accentuated personalities traits.
Key words: pupils, modern school, mental adaptation, character-motivational

correlates, psychohygienic correction.
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PECULIARITIES PARAMETERS OF ANTERIOR HORNS OF THE
LATERAL VENTRICLES OF THE BRAIN ACCORDING TO COMPUTED
TOMOGRAPHY DATA IN JUVENILE BOYS AND GIRLS, SUFFERED
FROM EPILEPSY, IN GENERAL AND IN BRACHYCEPHAL PERSONS

Summary. In this article reflected differences computed tomography sizes of anterior
horns of the brain lateral ventricles between the common groups of healthy and
patients with epilepsy juvenile boys or girls and between the groups of healthy and
patients with epilepsy juvenile men or women of brachycephal craniotype. It is
proved that in healthy juvenile boys of common group and in juvenile boys with
epilepsy the length of the anterior horn of the left lateral ventricle of the brain and
indices of anterior horns of lateral ventricles are less than in the corresponding groups
of juvenile boys with epilepsy. Width of the anterior horn of the right and of the left
lateral ventricles of the brain and index of lateral ventricles anterior horns in healthy
brachycephalic juvenile girls are higher than in the corresponding groups of juvenile
girls with epilepsy. Manifestations of sexual dimorphism under computed
tomography parameters (higher values in juvenile boys) are set, in most cases, in both
groups of juvenile boys with epilepsy and in the common group of healthy juvenile
boys.
Key words: anterior horns of the lateral ventricles of brain, computed tomography
research, epilepsy, craniotype, juvenile age.
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DOPPLER-EHOCARDIOGRAFIC INDICATORS OF THE RIGHT HEART
DEPARTMENTS AT ATHLETES OF YOUNG AGE AND THEIR
COMPARISON WITH INDICATORS AT PERSONS WHO DIDN'T GO IN
FOR SPORTS REGULARLY

Summary. At athletes of young age were studied Doppler - echocardiographic
indicators of the right heart departments and they were compare with indicators of
young men who regularly didn't go in for sports. Statistically significant distinctions
of some Doppler - echocardiographic indicators of the right departments of heart
between different groups of athletes are established. Existence of statistically
significant distinctions when comparing these indicators in various groups of athletes
with indicators at young men who regularly didn't go in for sports (from 23,08% to
53,85% of all indicators) is established. The results testify that it is necessary to
consider at echocardiographic researches of young men the influence on value
Doppler - echocardiographic indicators of sports activities. It is necessary to continue
similar researches in the direction of studying of these indicators of the right
departments of heart at athletes taking into account a body structure.

Key words: Doppler echocardiography, sports, youthful age, young people.
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FUNCTIONAL CHANGES OF KIDNEYS IN RATS UNDER THE
CONDITIONS OF PHARMACOLOGICAL ACTIVATION OF ATP-
DEPENDENT POTASSIUM CHANNELS

Introduction. The presented are the results of study of renal effects of a new Katp-
channels activator Flocalin.

Materials and methods. The experiments have been carried out in laboratory white
rats after administration of 5 mg/kg Flocalin under the conditions of water-salt load
and on the model of sublimate nephropathy.

Results. Flocalin administration was followed by the activation of volume-regulating
function of kidneys on the ground of functional load and in the initial stage of acute
renal failure. Intensification of excretion of osmotically active cations was not
accompanied by decrease of sodium and potassium ions concentration in blood
plasma. That excludes the side effects due to ion disbalance. Activation of glomerular
filtration rate, modulation of tubular processes, and antiproteinuric effect give
evidence of protective capabilities of Flocalin in renal dysfunction. Changes of the
indexes of acid-regulating function of kidneys point to the ability of Flocalin to
intervene in disturbances of acid-base status.

Conclusions. The results of the present research confirm the advisability of the
further study of renal effects of Flocaline in conditions of chronic kidney pathology.
That is essential for the extension of the concept of protective features of Flocalin.

Key words: kidney, Flocalin.
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PATHOGENIC SUBSTANTIATION OF COLLAGEN INSUFFICIENCY
CORRECTION IN PATIENTS WITH HERNIA DISEASE

Introduction. Today proved that the formation of inguinal hernia is always
associated with damage to the back wall of the inguinal canal and one common
element of the tissues of the abdominal wil, namely, collagen, pathological changes
which lay the foundation for the hernia and a high percentage of its recurrence. It is
importance particularly in cases of recurrence inguinal hernias. In the defect is
observed progression processes atrophy and sclerosis of the surrounding muscle-
aponeurosis tissues especially pronounced in patients with large hernias. Fascial
skeleton is replaced with scar tissue loses its strength and ability to reliable seam.
Such changes are increasing with each subsequent intervention in the abdominal wall
and ligatures granuloma of postoperative wounds leave a «latent infectiony.
According to numerous domestic and foreign sources, the number of relapses after
the «traditional» methods is 12-15% in primary and up to 40% of recurrent hernias.
The newest alloplastic methods, modern plastic and suture materials will greatly
reduce relapses to 0,5-2,7%, but in 4-16% of patients complications are connected
with the implant. Despite the biological inertness mesh polypropylene implant, which
in 90% use for hernia treatment, occurs inflammatory reaction in tissues, fibrosis,
abscesses, fistulas, sensation of foreign body in the place of operation, the emergence
of chronic inguinal pain, hernia recurrence, which affect the quality of life of patients.
To improve the regenerative and reparative processes in the tissues surrounding the
prosthesis is offered implants, which contain collagen and its derivatives (Parietex
Composite, Permacol). In Ukraine, these dentures are not widely implemented in
connection with a hefty price, which limits their use. These circumstances necessitate
experimental studies of the availability of domestic polypropylene mesh pre-treated
with a solution of collagen and possibilities of its use in clinical practice for treatment
of abdominal disease. Given the pathogenesis of the development of inguinal hernia
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repair, to improve the results of treatment of complicated recurrent hernias, is the
placement of prosthesis in the preperitoneal space, and the introduction of containing
collagen alloplastic materials in plastic surgery that can assist in addressing the
problems of collagen deficiency of the abdominal wall. The research aim is to
iImprovement results of treatment patients with hernia disease by means of
implantation collagen-containing polypropylene mesh into the preperitoneal space.
Materials and methods. Experimental-morphological study conducted by 37 white
mature rats-males weighing 200-280 g., divided into 2 groups. Group | — 17 rats
reproduced the experimental defect muscle-aponeurosis layer of the anterior
abdominal wall 3 cm, with the subsequent fixation of polypropylene mesh sizes of
0,5 x 1,0 cm in preperitoneal space. Group Il — 20 rats under similar conditions of use
polypropylene mesh, coated with collagen. Morphological study conducted in 3, 7
days, 2 weeks, 4 and 8 weeks after implantation of the polypropylene prosthetic.
When conducting the morphological study of tissue structures of the anterior
abdominal wall were guided by the general principles of stereometric analysis set out
by G.G. Aftandilov of singing (1981), and to determine the following parameters for
all objects: the relative amount of collagen fibers, fibroblasts in the composition of
scar tissue, neutrophils, capillaries of vesselss; surface density and numerical density
capillaries of vessels.
Results. In analyzing the dynamics of reduction of neutrophil infiltration was found
that most of its velocity was observed in animals of the IlI-nd experimental group
after the application of collagen-coated grid (parameter on the seventh day amounted
to 0,087 mkm*/mkm®). In group | the value of the corresponding parameter on the
seventh day was 0,146 mkm®*/mkm® that 68 % (p<0,05) higher than the value in the
I1-nd experimental group. Subsequently, 2 weeks after surgery, the relative amount of
neutrophils decreased, but in group | value exceeded the performance of group Il
animals more than 2 times. Histologically, in the area of implant prosthesis in
preperitoneal space in 3 days after surgery in both experimental groups of animals
were observed typical signs of active inflammation. In the area of direct contact with
the tissue implant there was a large number of blood cells. Among leukocytes
predominated sticks nuclear and segmented neutrophils. Special attention in this
24



research was paid to the analysis of speaker characteristics that reflect the processes
of reorganization and cellular elements of the connective tissue fiber. In the study of
changes in the relative volume of collagen fibers was observed growth rate in both
experimental groups, and it is manifested most clearly in the Il1-nd group of animals
within 1 month after surgery. This fact indicates a greater speed adjustment processes
in the fiber structure of the group for the formation of scar tissue. This is also
confirmed by using different methods differentiated histological staining of tissue
components in the area of implantation after 7 and 14 days after experimental plastic
of preperitoneal space. Dynamic growth of the relative amount of fibroblasts was
phase character. Drew the attention of activation accumulation of cellular elements of
connective tissue in animals after application of collagen-coated grid is from the 3rd
postoperative day and the steady growth of the parameter until the 30-th day course
of wound healing. In group | during the first phase of healing (up to 7th day) the
indicator grew moderately intensify during the 2nd and 3rd phases (30-th day). The
value of the relative volume of fibroblasts reached the end of the 1-st month of
observations 0,055 — 0,059 mkm?*/mkm?® and mkm?*/mkm? respectively for 1st and 2nd
groups. Later, during the formation and reorganization of the scar, there was a
progressive decrease in the number of cellular elements of connective tissue, and the
intensity drop relative amount of fibroblasts can be regarded as a measure of the rate
of reorganization of the scar. Attention is drawn to advance the pace of reduction
specified parameter in group Il. At the same time, the parameters of the relative
amount of fibroblasts in the I-st experimental group decreased slightly, indicating a
lower rate of biosynthetic processes and subsequent reorganization of the fiber
structures scar formed. The relative amount of collagen fibers and fibroblasts
associated with chronological separation of the phases of the biosynthesis of collagen
matrix and changes its qualitative structure during reorganization rumen led to
distinct of phase dynamic relationship between these parameters. If specific staining
of connective tissue, from the 2-nd week after surgery, was characterized by the
predominance of thick collagen fibers oriented parallel and forming an ordered
matrix. An important factor that determines the morphological-functional
reorganization of scar tissue is hemodynamic conditions that were evaluated in our
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study the dynamics of changes in the relative blood-capillary volume, surface and
numerical density of micro-vessels blood-micro-circulation. Evolution of the relative
volume of capillaries characterized by a clear tendency to increase during the 1st
month of the experiment, after which came the decline phase values in both
experimental groups. In the study of tissue sections on the 7th and 14th day of the 1st
and 2nd groups of animals were observed plethoric blood-capillary and venues, and
numerous small focal hemorrhages. On the 30th day of observation the relative
volume of the capillaries in the scar tissue were 0,121 and 0,159 mkm®mkm? for the
| and Il groups, respectively, the difference between them was 31,4% (p<0,05).
Reduction settings after the 30-th day was due, apparently moderate reduction of
blood vessels during the reorganization of the scar. Interest attracts the analysis of
processes neo-vascular-genesis in the area of scar formation. Thus, the numerical
density blood-capillary in the Il-nd experimental group is on the seventh day after
surgery was 7486 mm — Il and statistically substantially higher than the values in
group | (5870 mm - 2) at 27,5%. This predominance was also observed after 2 and 4
weeks of observation. It features surface density in this period differed significantly
in the experimental groups of animals depending on the type of material used. At the
end of the 1-st month after operation dynamics of the relative amount blood-capillary
stabilized and subsequently not experienced any significant fluctuations until the end
of the study. A clear reflection of different rates of formation of functional maturity
micro-circulative vessels channel, formed, served as changing the values of the
surface density of capillaries within 4 weeks after experimental plastic. Comparing
the past with the values of the previous stages of the experiment (3, 7, 14 days after
surgery), it was found that in group | animals growth rate significantly inferior to the
parameters of group Il. This fact certainly indicates more optimal hemodynamic
characteristics of scar tissues after plastic with polypropylene collagen-coated mesh.
During the last stage of healing (scar remodeling) values of the studied parameters
generally aligned, and their dynamics were stabilizing character. Vasculature formed
the characteristic architecture of associated with orientation along the capillary fiber
frame connective tissue.
Conclusion. Dynamics of reduction of inflammation in the early postoperative period
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in the experimental implantation of collagen-coated polypropylene meshes by 68%
(p<0,05) in relation to corresponding parameters in the application the mesh, not
processed collagen, which contributed to decrease in inflammatory response of 2
times. The use of synthetic collagen-coated prostheses, promotes reorganization of
components of connective tissue, significant activation of biosynthetic processes of
the fiber structures with a tendency to a sharp increase in the relative volume of
blood-capillary and statistically significant (p<0,05) increase of 2,5 times at volume
collagen matrix and restoration of reparative processes in tissues of the abdominal
wall. Established indicators of reduction of inflammation in the tissues of the
abdominal wall, shows the feasibility of domestic polypropylene prosthesis treated
with a solution of collagen in clinical practice treatment hernia disease difficult to
treat recurrent inguinal hernias, especially in elderly patients with impaired reparative
Processes.

Key words: polypropylene mesh, collagen, preperitoneal fixation, tissue reaction.
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CHANGES IN ELECTRON MICROSCOPY LEVELS IN THE TISSUES OF

THE TONGUE UNDER THE INFLUENCE OF SMALL DOSES OF THE
OPIOID AT THE END OF 2 AND 4 WEEKS (EXPERIMENTAL STUDY)

Introduction. The purpose of the study — identify at electron microscopy level

morphological features in the structures of the tongue at the end of the second and

fourth week of administration of low doses of opioid analgesics.

Materials and methods. Material for the study were sexually mature rats - male line

"Wistar" in the amount of 16 animals. At the beginning of the experiment the animals

were with the initial mass of 160 g , aged 4,5-7,5 months. Injectable opioid analgesic
27



conducted intra muscle, daily 1 time per day in the same period of time (10-11 am).
Test first group of 8 animals for 14 days got out intra muscle opioid analgesic dose
was 0,212 mg / kg, after which he was promoted biopsy for histological examination.
Second Test in the group of 8 animals within 14 days of receiving intra muscle opioid
analgesic dose of 0,212 mg / kg, 14 days following dose was 0,225 mg / kg, after
which he was promoted biopsy for histological examination. All animals were kept in
a vivarium and the work was carried out according to the "Rules of works using
experimental animals."” Before conduct sampling biopsy material pet narcotized
intraperitoneum administration of thiopental (based on 25 mh/1kh), then the tongue
amputation was performed for histological examination. Histological preparations
were prepared by the conventional method.
Results. As a result of our investigation found that exposure to low doses of the
opioid at the end of 4 weeks in the structures of tongue are available as follows:
nuclear membrane forms numerous intussusception Kkeratinocytes, present in the
cytoplasm and mitochondria of enlightened dilated cristae and matrix. Basement
membrane electron microscopy that separates epithelial cells from the connective
tissue is not homogeneous. In the connective tissue lamina propria mucosa -
interstitial edema. There is swelling perinevrium in peripheral nerve fibers in the
axial cylinders illuminated mitochondria. Christie they sometimes extended
destruction. In the cytoplasm forming numerous capillaries protrusion into the lumen
of blood vessels. In the peripheral region of the cytoplasm significantly increased the
number of endothelial vesicles plazmocytes. Basement membrane of capillaries in the
wall is not uniform in structure.
Conclusions. After exposure for two weeks of low doses of opioid analgesics in the
structures of tongue present changes in the vascular system, namely in the lumen of
the capillaries present stasis of red blood cells, capillary endothelial cells form a
protrusion of the cytoplasm into the lumen of the vessel. Among the cells of loose
connective tissue of the mucous membrane of the tongue is dominated by fibroblasts
and fibrocytes. In the reticular layer of the lamina propria of the mucous membrane
of the tongue are usually thickened bundles of collagen fibers. After exposure for
four weeks opioid small doses of analgesic in the structure of the mucosa and
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muscular body structure changes are as follows: nuclear membrane forms numerous
intussusception keratinocytes and mitochondria are present in the cytoplasm of the
enlightened and advanced matrix cristae. Basement membrane that separates
epithelial cells from the connective tissue is not homogeneous. In the connective
tissue lamina propria mucosa - interstitial edema. There is swelling perinevrium in
peripheral nerve fibers in the axial cylinders illuminated mitochondria, Christie they
sometimes extended destruction. Protrusion of the cytoplasm into the lumen of the
capillaries are more numerous than in the previous experimental group of rats. In the
peripheral region of the cytoplasm significantly increased the number of endothelial
vesicles plazmocytes. Basement membrane of capillaries in the wall is not uniform in
structure. As a result of this research established morphological features of tongue
structures at the end of the second and fourth week of the effect of small doses of
opioids, allowing practitioners to adjust the use of opioid analgesics for chronic pain
blocking and carrying with adequate drug therapy for corrective eliminate unwanted
complications. This line of research can be a main line in these experiments.

Key words: opioid analgesics, histology, rats tongue.
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SEXUAL FEATURES TIME AND AMPLITUDE ECG INDICATORS OF
TEENAGERS WITH DIFFERENT LEVELS OF PHYSICAL LOAD

Introducnion. In this paper established gender-amplitude and time
electrocardiographic parameters in the total group of persons involved and not
involved in sports, and separately -persons engaged in volleyball and athletics. The

aim of our study was to investigate the expressions of sexual dimorphism in siz