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SARS COV-2 SPIKE PROTEIN DERIVATES - GRAPHENE AND
WIRELESS COMUNICATIONS RADIATION : EPIDEMIOLOGICAL -
CHEMICO PHYSICAL AND TOXICOLOGICAL ASPECTS -SCIENTIFIC
EVIDENCE
Luisetto M., Edbey K., Tarro G., Ansovini R., Cipelli Benzi Ricardo, Latyshev O.Y.
Libya Physical Chemistry, University of Benghazi, Libya;
Chairman of the Committee on Biotechnologies of VirusSphere, World
Academy of Biomedical Technologies (WABT), Paris;

Medical researcher freelancer and inventor of Ansovini Technology, Italy;
MD Studio BENZI Dental Clinic, Italy;

IMA academy Marijnskaya , chemical industry and applied chemistry branch,
Italy

Abstract. Aim of this work is to search and analyze scientific literature
involved in the effect played by wireless comunication radiation in the SARS-
COV-2 spike protein derivates pathological process.

This make possible to verify if it is necessary to be considered as a
toxicological co-factor

Various  published evidence finded graphene impurity in vial some
COVID-19 vaccine (P. Campra) or in vaccinated blood (Giovannini et al).

But It is relevant to deeply investigate this phenomena using only scientifc
evidence.

Crucial also to verify the subpopulation distribution of pathological event in
vaccinated like pericarditys or central nervous system thrombosys as well as the use
of some technological tool like smartphone in the various age classes.

This method make possible to generate hypotesys to be better veriefied .

In this work is used a neutral approch without pre-concept nship and its
intensity ( statistical , clinical ) .

Experimental project hypotesys. In order to test the effect played by wireless
radiation is interesting to verify the effect played on animal model -cellular culture
heart tissue of the complex :

1) SPIKE PROTEIN + GRAPHENE+ radio or microwave

2) Control group



It is necessary to test various periods of time : 1-2-3-10-24-48-72 hours and
after 7-17 days

And using a combination of radiations of different intensity ( energy ) and
wave

Result it is necessary verify if there are not only statistical significance but
also clinico-toxicological implication

Discussion. Under an epidemiological point of view It is necessary to consider
that young people show no the same level of comorbidity than adults or elderly and
that the rare adverse event after some covid-19 vaccination show an class age
distribution rare pericarditys/ myocarditis in young (Hui-Lee Wonget al, Natalia
Abraham et al ) and brain thrombosys under 55 years (24 March 2021
EMA/PRAC/157045/2021 Pharmacovigilance Risk Assessment Committee).

Related proteomics of the link SPIKE protein- ACE2 rec is is of interest to
observe that: “RBD can be either in the open or in the closed position (called up or
down conformation respectively). In the up conformation, the RBD jut out away from
the rest of S, such that they can easily bind with ACE2”

Luo L, Y Zuo “the affinity has increased significantly and/or the elastic energy
has been reduced substantially the equilibrium is biased to the open conformation.”
Luo L, Y Zuo.

The open conformational state show more advantageous (Luo L et al )under
an energy point of view “Electric fields are able to induce global conformational
changes in the spike glycoprotein” (https://doi.org/10.1038/s41467-021-25478-7)

“The primary health effect of non-ionizing radiation is temperature production
in body tissue “(12)

“Our results have shown for the first time that the Spike protein has the
possibility to stay in an active and inactive state based on the external temperature.”
(13)

Related the pathology presentation :

“both COVID-19 and WCR exposure can affect the heart and cardiovascular
system, directly and/or indirectly.”(1)


https://doi.org/10.1038/s41467-021-25478-7

“Out of 184 ICU COVID-19 patients, 31% showed thrombotic complications .
Cardiovascular clotting events are a common cause of COVID-19 deaths . Pulmonary
embolism, disseminated intravascular coagulation (DIC), liver, cardiac, and renal
failure have all been observed in COVID-19 patients™(1)

“There is a correlation between oxidative stress and thrombogenesis ““ (1)

And of interest in animal model : “The biological effects on cardiovascular
development of chicken embryos were examined after radiation exposure using
mobile phone (900 MHz; specific absorption rate™1.07 W/kg) intermittently 3 h per
day during incubation. Samples were selected by morphological and histological
methods. The results showed the rate of embryonic mortality and cardiac deformity
increased significantly in exposed group (P < 0.05)”. (4)

Related the graphene chemico -phisical property. Nanomaterials (Basel). 2019
Feb; 9(2): 297. Feb 20. doi: 10.3390/nan09020297

Electrical Property of Graphene and Its Application to Electrochemical
Biosensing Jin-Ho Lee, Soo-Jeong Park, and Jeong-Woo Choi

“Graphene, a single 2-dimensional (2D) layer of a hexagonal structure
consisting of sp2 hybridized carbon atoms, and its derivatives have received
increasing attention in bio-medical fields, due to its unique physico and chemical
properties. This feature includes a high surface area, excellent electrical conductivity,
strong mechanical strength, unparalleled thermal conductivity, and ease of surface
functionalization .”

Conclusion. Related this evidence reported and the specific distribution by
age of rare pericarditys or CNS thrombosys

After some covid-19 vaccination Is crucial to more deeply investigate if there
are relationship with graphene impurities ( if present) and the wireless radiation or
not . The same to verify if this effect can produce pathological event in significative
clinical way .

Even if the protrombotic and proinflamatory effect of the sars cov-2 spike

protein are cleary reported by Many scientific database and the effect played by



various wireless radiation are studied using various models it is relevant to verify
also if a cumulative effect can act on a ptahological common event .

The same it is crucial verify if Garphene presence with its electrical
conductivity can increase the effect played by electromagnetic field on SPIKE
protein-ace2 rec. ( various independent researcher reported evidence or in vials of
vaccine or in blood of vaccinated).

Even if in the various countries covid-19 vaccine Spike protein based have
been approved by regulatory agency The report of some rare adverse event in
subpopulation or limitation of other vaccine according the age class require a more
deeply investigation to find if present relationship of interest.

Every year various approved drugs are recalled by authorities due by safety
motivations.
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THE HISTORY OF THE PONTINE RESPIRATORY CENTERS
Abdulkareem M.E.
Kursk State Medical University, Kursk, Russia

Relevance. We identify the main breathing origin principally resides in the
medulla oblongata. Julien (Jean Cesar) Legallois a French physician and physiologist
using vivisection discovered the “respiratory system”. These respiratory centers are
Important to every human, they convey and gather information from different neural
impulses and travel from brainstems to muscles of the chest and diaphragm.

Purpose of research. The discovery and influence of various respiratory centers
on the breathing process.

Methods. The study included analytical and literature review of articles in the
PubMed database published 2012 to 2023 years.

Literature data analysis. Breathing is a motor behavior that the central nervous
system generates and controls. Breathing neurons are arranged in a column in the
lateral pons and ventrolateral medulla,and is referred to as the lateral respiratory
column. The lateral respiratory column runs specifically from the caudal medulla to
the rostral pons, where it aligns dorsally.

Respiratory system helps in inhalation and exhalation, also moisturizes
humidity levels the body needs and delivers oxygen to cells in our body [2].

The recognition of respiratory centers was linked to a scientist named “Julien
Legallois the physiologist. He conducted vivisection experiment to realize organs
need for sustenance of life. The aim of his research was to know the interaction
between system organs and the existence of life. This scientist concentrated mainly
on heart, spinal cord and brain. He used a rabbit for his experiment, decapitating and
dissecting them caudally to see the difference in their responses [1].

The pneumotaxic center was discovered in an experiment discovered and
observed that in asphyxia, nervous centers becomes functional caudally and later
gasp at last movement [3]. This center specifically controls the fine toning of the
respiratory centers. It regulates the rhythm of air which can be taken into the body at

each breath. When a faster rate of breathing is needed this center sends afferentation
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to the dorsal respiratory group to speed up. All information needed by the body for
respiration to occur is in this center, damage of this center can make breathing
impossible [7].

An experiment was performed few years ago by St. John et al on anaesthetized
paralyzed cat before and after bilateral vagotomy. Ventilation was monitored in
awake and anaesthetized cats breathing air or CO2. Ventilation was monitored both
before and after lesions to the pneumatic center region and after subsequent bilateral
vagotomy. Cats with pontine lesions had prolonged inhalation duration. After
anesthesia and vagotomy, pontine transaction has been described as evoking a long
sustained inspiratory discharge interrupted by short expiratory pauses [4].

Another scientist, Andrew Lumsden an English neurobiologist, conducted
sectional experiment in 2019 on rabbits which showed an extended inspiratory type
of breathing produced by sectioning dorsal to the posterior quadrigemial body which
he called “the apneustic center”. Transecting caudally to the pon resulted in apnea
with a sustained inspiratory hold. Transecting at the pontine medullary junction
resulted in gasping rather than apnea. Transections to the apex stopped all chest and
abdomen movements. Multiple transection and stimulation experiments located the
rough outlines of a respiratory center underlying the caudal third of the floor of the
4th ventricle floor [6]. This center sends signals to the medulla oblongata. Whenever
there is damage in the pneumotaxic centers it’s unable to inhibit the transmission of
inspiration to expiration, so it causes prolong breathing then the Ventral respiratory
Group and Dorsal Respiratory Group will only receive signals from the apneustic
center. This center is inhibited by pulmonary stretch receptors and by the
pneumotaxic center. It also discharges a inhibitory impulse to the pneumotaxic
center.

Damage to the respiratory center can be caused by brain damage, brain tumor,
or ischemia. A depression can also be caused by drugs including opioids, and
sedatives.
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The respiratory center can be stimulated by amphetamine, to produce faster and
deeper breaths. Normally at therapeutic doses, this effect is not noticeable, but may
be evident when respiration is already compromised [4].

Conclusions. The history of the study of the respiratory center is not over.

Many more interesting facts are waiting to be discovered and explained.
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INDUCED LABOUR
Albright Gichuhi, Barsuk A.A.
Kursk State Medical University, Kursk, Russia

In the city of Kursk, Russia induced labor is a common procedure that is
performed when it is deemed necessary to deliver a baby before labor begins
naturally or when there is a reason that labor needs to begin instantaneously or is
being delayed. So what we see is that induced labor is typically recommended in
cases where the health of the mother or the baby is at risk, or if the pregnancy has
gone beyond its due date.

The process of inducing labor involves the use of medications or hormonal
methods , such as prostaglandins,mifepristone and prepidil gel to stimulate the uterus
to begin contracting. In some cases,we use mechanical methods such as amniotomy
this is where we rupture the amniotic sac. Another mechanical method that is
effective is the combination of a catheter alongside drugs such as Mifepristone is
helpful in inducing labor in late pregnancy through its actions in antagonising
progesterone, thus increasing uterine contractility and by increasing the sensitivity of
the uterus to the actions of prostaglandins.

We should first measure the effectiveness of the induction based on the
following criteria:

Safety: The method should be safe for both the mother and the baby, with a
low risk of complications.

Efficacy: The method should be effective in initiating and progressing labor to
achieve a successful vaginal delivery.

Controllability: The method should allow for the control and adjustment of the
induction process, to ensure a safe and gradual progression of labor.

Acceptability: The method should be acceptable to the mother and her
healthcare provider, taking into consideration personal preferences, medical history,

and cultural beliefs.
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Accessibility: The method should be accessible and available in the healthcare
setting, with appropriate resources and trained staff to provide the necessary care and
not rare or relatively hard to complete.

Cost-effectiveness: The method should be affordable, taking into consideration
the overall healthcare system's resources and budget, the people in the areas socio-
economic background etc the economic situation here in Kursk isn’t similar to that of
Moscow

Minimization of side effects: The method should minimize side effects such as
uterine hyperstimulation, fetal distress, and the need for interventions such as
Cesarean section.

After assessing this criteria the arguably best method is the amniotomy, as the
amount of c-sections that follow after this method are much less than other methods
such as foley catheter or drug methods.

Labor induction methods

Results (number of sections - percentage of C-section per number of births)

Labor induction methods

Results (number of sections - percentage of C-section per number of births)

1. (Labor induction methods) - 191 (67c/section — 35%
2. (mifepristone full course + amniotomy) - 44 (10 C/section — 22,7%)

3. (mifepristone - full course 2 tabs) + Foley catheter) - 7 (4 C/section-57%)

4. (mifepristone - full course 2 tabs) + prepidil gel) - 6 (3 C/section — 50%)

5. (amniotomy) - 225(C/section 32- 14,2%)

6.( mifepristone - incomplete course 1 tab) - 78( C/section 13-16,6%)

7. (prepidil gel) - 22 (C/section 2-9%)

8. Foley catheter - 23 (C/section 9-39%)

Total: 596 (140 C/section — 23%)

Conclusion is that from our research the procedure with the lowest risk is the
one with the lowest percentage in caesarean birth and that was propedil gel which had
9% in caesarean births but it was used in only 2 patients so we prefare to focus on the

method of amniotomy
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ARTIFICIAL UTERUS: WHERE ARE WE AT?
Alves Lemos Del Ghingaro L., Poh O.B.J.
Kursk State Medical University, Kursk, Russia

Relevance. Artificial uterus has been discussed and studied for more than 50
years [1]. According to WHO — Infertility affects millions of people of reproductive
age worldwide and has an impact on their families and communities. Estimates
suggest that between 48 million couples and 186 million individuals live with
infertility globally [2]. Estimated 15 million babies are born preterm and preterm
birth complications are the leading cause of death among children under 5 years of
age, responsible for approximately 1 million deaths in 2015 [3]. Will artificial uterus
contribute towards the solution of this conundrum?

Purpose of research. Systemically analyse between two systems of artificial
uterus; Biobag from Philadelphia, USA and EVE platform from Western Australia.
To compare and evaluate the outcome in regards to the impact towards prematurity
and infertility challenge.

Materials and methods. In 2017 and 2019, the studies regarding artificial uterus
were attained, Biobag from Philadelphia, USA [4] and EVE platform from Western
Australia [5], respectively. Both researches were based on a study of 8 premature
lambs intentionally removed from ewes via Caesarean section. On EVE platform
(EVE), the premature lambs of 600-700g were removed at 95 days (d) of gestational
age (GA) while the Biobag varies between 105 — 117dGA (term=150dGA equivalent
of 21-25 weeks of infants gestation). For in utero control; EVE had 9 merino-cross
singleton pregnant ewes of 95dGA and Biobag used only 2 timed-dated pregnant
ewes of 118 dGA. Artificial uterus system consists of artificial womb, artificial
placenta and artificial amniotic fluid. The Biobag system had 4 designs and the fourth
which called Biobag produced best results between the four. It is made of
polyethylene film, translucent, sonolucent and flexible with an open sealable side
where cannulas, temperature probes and sterile suction tubes are placed. To mimic
the foetal-placental circulation, Biobag presented a pumpless arteriovenous circuit

combined with a near-zero resistance oxygenator where the blood flow is driven
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exclusively by the foetal heart. Throughout the creation of a close experiment for the
lambs as they have in utero, a cannulation technique of double umbilical artery and
single umbilical vein. This technique consisted of maintaining the native length of
umbilical cord between the cannula tips and abdominal wall of the lamb, where
results showed close hemodynamic reaction as in utero, less decannulation events and
less risks for mechanical obstruction. As for the synthetic amniotic fluid, a balanced
salt solution containing Na p (109 mM), Cl &quot; (104 mM), HCO3 &quot;
(19 mM), K b (6.5 mM), Ca2 p (1.6 mM), pH 7.0-7.1, osmolarity 235.8 mOsm kg
&quot; 1 water were used. In EVE, a significant difference was determined compared
to the Biobag system. EVE used the circuit that is composed of outflow tubes, a high-
performance membranous oxygenators and an inflow tube. The environment is a
semi closed-system incorporated by a low volume synthetic amniotic fluid bath. This
synthetic amniotic fluid were prepared with pH: 7.19 + 0.13, Na+: 116 = 4 mEq/L,
Cl-: 113 £ 5 mEq/L, K+: 6.2 £ 0.8 mEq/L, Ca2+: 1.4 + 0.3 mEqg/L, meropenem:
167 mg/L, fluconazole 3.3 mg/L. The duration of the experimental period were
different for both studies. Due to animal protocol limitation, experimental period are
restricted. EVE duration of experimental period standardized at 120h and in Biobag
the lambs were maintained maximally until 678h or 28 days.

Results. In both studies, the lambs opened their eyes, became active with
flexure and extension of limbs and had normal swallowing and breathing
movements. For Biobag, it was noticed that the lambs which had the longest stay
inside the system had superior growth and maturation. According to morphometric
analysis, Biobag demonstrated good progression of lung development compared to
age-matched control lambs. From a functional perspective, the lambs were easily
ventilated and nearly compared to those in utero control. Metabolic parameters were
stable, except for bilirubin level and liver function that showed a mild elevation or
within normal range. Brain growth and maturation, assessed through gyral thickness
measurement, was grossly normal, no difference in myelin density between
experimental and in utero control animals and showed no evidence of haemorrhaged

or infarct. For cardiac function, a daily echocardiography was done to assess the
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cardiac output and maintain the foetal cardiac circulation, showing near-normal
ductus arteriosus flow and an excellent cardiac contractility. For EVE platform, seven
out of eight foetuses completed the 120h. There were no significant difference in
gestational age, sex ratio, foetal body weight, crown rump length, weight corrected
crown rump length, lung weight, weight corrected lung weight, brain weight and
weight corrected brain weight between experimental and control groups. In
laboratory testing, a modest but significant increase in aspartate aminotransferase,
alanine aminotransferase, gamma-glutamyl transpeptidase, glutamate dehydrogenase,
total bilirubin, albumin, blood urea nitrogen (BUN) level and BUN/creatinine ratio
was present in EVE experimental group, whilst for creatinine, magnesium and
phosphorus there were no difference between the groups. In echocardiography of the
heart, no marked difference was found in total cardiac dimension and dimension of
ductus arteriosus in both groups. The flow direction of ductus arteriosus was from
right to left in all seven animals of experimental group. For the assessment of brain
injury, gross anatomical and histopathological approaches were done after euthanasia.
The brain post-mortem study was an indirect immunofluorescence staining of foetal
brain cells assessed in two sections; anterior basal ganglia level and mammillary
body level which defined white matter injury as the presence of focal coagulation
necrosis and cellular infiltration in one lamb of experimental group. In the same lamb
also presented circuit trouble due to a kink of the tip of the catheters. Another lamb
presented with oedema, ascites accompanied with bladder expansion and
hydronephrosis, but showed no histopathological brain injuries or any other
complication.

Conclusion. In spite of EVE being the latest between the two, Biobag still
produced better results and less complications. Biobag is most effective and showed
most positive outcomes and the least complications. There is plausible potential for
the future of premature foetuses survival. However, currently it is insufficient to
imply on the impact towards infertility challenge. Nevertheless, it is one step closer to

becoming reality.
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INFLUENCEOF SOCIAL FACTORS ON THE REGULATION OF
MENSTRUAL CYCLE IN DIFFERENT ETHNIC GROUPS
Angle T.N.L., Angaleva E.N.

Kursk State Medical University, Kursk, Russia

Relevance. Menstruation is a natural process that most women of reproductive
age experience. [1] However, a variety of social factors, such as cultural practices,
beliefs, and social norms, can influence menstrual cycle regulation. These factors can
differ between ethnic groups, resulting in disparities in menstrual health outcomes
[2]. Understanding the impact of social factors on menstrual cycle regulation in
various ethnic groups is critical for promoting cultural competence and reducing
health disparities in reproductive health. Menstrual regulation can be affected by
social factors such as diet, physical activity, and stress. Cultural practices such as
fasting or dietary restrictions during menstruation, for example, can have an effect on
menstrual cycle regularity. Furthermore, cultural beliefs about menstruation, such as
the belief that menstruation is impure or shameful, can have a negative impact on
women's attitudes toward their menstrual health, leading to decreased self-care
practices and an increased risk of menstrual disorders [3]. While some studies have
looked at the impact of social factors on menstrual regulation in specific ethnic
groups, there is still a need for a more comprehensive understanding of how social
factors affect menstrual health across ethnic groups [4].

Purpose of the study-To investigate the influence of social factors on the
regulation of menstrual cycle in different ethnic groups such as menstrual cycle
patterns, menstrual symptoms, and menstrual-related disorders across different
cultural contexts.

Materials and research methods. In this study, social factors influencing the
menstrual cycle characteristics in female medical university students from different
ethnic groups were investigated using a questionnaire that employed the descriptive
methodology to explain the existing situation. A cross-sectional survey study with
102 participants was conducted with participants from Russia, Brazil, Malaysia,
India, Sri Lanka, Thailand, the Maldives, and Africa. The study at Kursk State
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Medical University, which involved people in the reproductive age range of 17 to 28,
used anamnesis and an anonymous questionnaire.

Research results. The table summarizes the data on menstrual characteristics of
female students from three continents, including Asia, Africa, and Europe.

The majority of Asian students slept for eight hours whereas the majority of
European and African students slept for five to six hours, according to the results.
The majority of Asian students said they exercise whenever they have time,
compared to the majority of African students who said they never exercise. Students
from Europe said they work out frequently, whenever they have time, and never.
Alcohol consumption was more common among Asians, followed by Europeans and
Africans, and smoking was more common among Europeans and Asians. In contrast
to Europeans and Africans, the majority of Asian students were free of gynecological
ilinesses, with PCOS being the most prevalent across all three continents. Students
frequently reported having family members who had undergone hysterectomy
because of fibroids or ovarian cysts, while African Americans and Asians were more
likely to have PCOS. The study also looked at the connections between different
variables and outcomes related to reproductive health. It was discovered that smoking
significantly increased the frequency of menstrual symptoms and positively
correlated with menstrual symptoms. Alcohol usage was discovered to have a
substantial positive correlation with menstrual symptoms and irregular periods,
suggesting that alcoholism enhances the risk of both of these occurrences. Also, it
was discovered that alcohol usage had a substantial negative association with the
length of the menstrual cycle, suggesting that as alcohol usage increases, the length of
the menstrual cycle shortens. The length of the menstrual cycle was found to have a
substantial positive connection with sleep duration, showing that the two variables
are closely associated.

Conclusion. The findings of the study, drinking was linked to irregular periods
and a shorter menstrual cycle, while smoking and alcohol consumption were
positively associated with menstrual symptoms. On the other hand, it was discovered

that the length of the menstrual cycle positively correlated with the amount of sleep
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that individual gets. It was also noted that the patterns of menstrual regulation vary
among various ethnic groups. For instance, smoking was shown to be more common
among Europeans and Asians, whereas shorter menstrual cycles were found to be
more common among African women. The study also discovered that gynecological
conditions like PCOS, ovarian cysts, and hormonal abnormalities were more common
in Asian women. Asians were most afflicted by gynecological disorders in the family
history category, which was reported by a sizeable percentage of participants. This
emphasizes the necessity of early detection and intervention as well as the
significance of genetic variables in the regulation of the menstrual cycle. Overall, the
study shows that social factors like smoking, drinking, and sleep length can change
how the menstrual cycle is regulated and that various ethnic groups may be
differently impacted. The results imply that in order to enhance reproductive health
outcomes, public health initiatives should take into account these social influences
and ethnic disparities in menstrual cycle control.
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NON RESPIRATORY FUNCTIONS OF THE LUNG
Auta D.D.
Kursk State Medical University, Kursk, Russia

Relevance. We have a general knowledge that the main function of the
respiratory system in general and of the lungs in particular is to exchange gases
between the pulmonary capillary blood of the organism and the environment.
However, the lung has several other functions. These non-respiratory functions of the
lung include its own defense against inspired particulate matter, the storage and
filtration of blood for the systemic circulation, the handling of vasoactive substances
in the blood, the formation and release of substances used in the alveolar or
circulation and the metabolic function of the lung [1].

Various researches have shown the relationship between how being exposed to
polluted air can cause various diseases (chronic obstructive pulmonary disease,
asthma, lung cancer, idiopathic pulmonary fibrosis, respiratory infections, bronchitis,
tuberculosis) of the lungs [2]. However, the effect of air pollution on the progression
of restrictive ventilatory impairment and diffusion capacity reduction is unknown.

Purpose of research. Consider the effectiveness of the defense mechanisms of
the lungs is in filtering and blocking unwanted airborne gases and particles from
entering the body of the organism.

Methods. The study included an analytical and literature review of articles in
the PubMed database, Google academy published from 2012 to 2021.

Literature data analysis. Using data from 2016 to 2018, single-breath helium
dilution with the diffusion capacity of carbon monoxide was performed once per year
on 543 elderly individuals. Monthly concentrations of ambient fine particulate
matters and nitric dioxide at the individual residential address were estimated and
were used to evaluate the association between long-term (12 months) exposure to air
pollution and lung function with adjustment for potential covariates, including basic
characteristics, indoor air pollution (second-hand smoke, cooking fume, and incense
burning), physician diagnosed diseases (asthma and chronic airway diseases), dusty

job history, and short-term (lag one month) air pollution exposure [3].
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Airborne particles come in different shapes and sizes and to find out how the
lungs carries out it’s function of filtering larger particles from entering the body and
reaching the lungs effectively but not smaller particles, so using a normal individual
calculate the amount of air they inhale for a day, assuming a normal person has a
constant volume of 5L/min, they will inhale 7200L of air everyday. Of this air,
assuming it is indoor air, each 1 m3 will contain up to 259ug of particles around
10 um in diameter and up to 202 ug of 2.5 um particles. That's 3.3 mg of 2.5-10 um
particles inhaled every day, or 1.2g every year- just in normal household air;
obviously the situation will be very different if one spends most of one's day at a
poultry or swine confinement building. Even when it is not full of aerosol pig feces,
inhaled air is not exactly clean. It is usually full of inorganic material, as well as
swarming with bacteria and fungal spores [4]. Even at high altitude, pollen, spores,
cocci, mineral dust and salt crystals were found.

Particles of 5-10 um in diameter end up largely deposited in the upper airway
due to a mechanism known as impactation which because of the high speed in the
nasopharyngeal airway, particles from the air are deposited or settled in the walls of
the air passage. Smaller particles with a diameter of about 0.003 to 5 um are
deposited in the tracheobronchial and alveolar regions (lower lung area) because they
are smaller in size and the velocity of the air entering has been slowed down. This
particles land on the mucus of the lungs and if harmful the lungs uses cellular
mechanisms like alveolar macrophages and lung neutrophils to destroy these particles
or they use reflex mechanisms like sneezing or coughing to expel these particles out
of the body of the organism so they do not cause harm [5].

Conclusion. The lung is a very vital organ that performs more functions than
just gas exchange as we have seen, our environment and habits influence the lung can
be affected negatively if you smoke and live around areas that the air is polluted and
this weakens the effectiveness of the lungs to perform it’s functions effectively.

It was noted that people exposed to ambient NO2(nitric dioxide) had an

quicker decline in lung volume and it’s capacity to diffuse. Nitric oxide related to air
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pollution could be a risk factor for restrictive lung disorders, asthma, chronic

obstructive pulmonary disease (COPD), respiratory infections and lung cancer [6].
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COMPARATIVE ANALYSIS OF FACTORS INFLUENCING SURGE IN THE
RATE OF PRECOCIOUS PUBERTY AFTER COVID-19
Bhatt Shivani, Angaleva E.N.
Kursk State Medical University, Kursk, Russia

Relevance. Precocious puberty is when a child's body begins changing into that
of an adult (puberty) too soon. When puberty begins before age 8 in girls and before
age 9 in boys, it is considered precocious puberty. Puberty includes rapid growth of
bones and muscles, changes in body shape and size, and development of the body's
ability to reproduce.

Puberty is a key stage in a person’s growth and development. A complex series
of biological activities leads to a pulsatile rise in gonadotropin secretion. [1, 2] The
age of puberty has a distinct genetic profile. [3] Multiple candidate genes and
polymorphisms involved in this process have been identified. [4] The cause of
precocious puberty often can't be found. Rarely, certain conditions, such as
infections, hormone disorders, tumors, brain abnormalities or injuries, may cause
precocious puberty. Treatment for precocious puberty typically includes medication
to delay further development.

Precocious puberty is an important disease in the adolescence life. Since the
outbreak of COVID-19 pandemic, worldwide, there has been a significant increase in
the cases of early puberty. A study was done to find out the factors behind this cause
and what effects it would have on female health in long term.

Prevalence of Precocious puberty.

Italy - In 2020, 338 subjects were referred for suspected precocious puberty,
compared to 152 subjects in the same period of 2019 = (increase in the rate by 122%)

India - During lockdown, 155 (5.1 per cent; 146 girls) of 3,053 referrals for
precocity as opposed to 59 (1.4 per cent; 54 girls) of 4,208 before the lockdown was
reported, suggesting a 3.6 times increase in precocious puberty during lockdown.

Korea - increase in the rate by 72.4% was seen after lockdown.
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Research Purpose- to assess the influence of certain factors that lead to the
surge in precocious puberty at the time of lockdown I.e. Covid-19 and what all can be
its after effects in the life of females who were diagnosed with this.

Materials and Methods- A retrospective study of all children presented at
hospital for suspected precocious puberty based on demographic, clinical,
anthropometric and laboratory data was done, pubertal staging and bone age at
presentation among children with PP divided into two groups (pre-lockdown-group 1,
lockdown-group 2).Annual and monthly number of patients diagnosed were assessed
and analyzed according to the years of pandemic prevalencesince thethe lockdown
start in March 2020 up to September 2020, in comparison with the consultations
recorded in the same months of 2019, 2021 and 2022.Serum levels of follicle-
stimulating hormone (FSH), luteinizing hormone (LH) both at baseline and after
gonadotropin-releasing hormone (GnRH) stimulation, and basal estradiol levels were
collected.

Inclusion criteria:Young girls from the age of 5 to 9 years of age were included
who complained of various physiological changes in their body and also having
menses.

Results- In Italy, according to the above mentioned data analysis, the sharpest
increase of consultations was observed in 2020, with 208 subjects referred for
suspected precocious or early puberty among a total number of 747 consultations in
the period March-September 2020 (27.8%), in comparison with 85 subjects/1260
consultations in the same period of 2019 (6.7%). In 2021 there was still an increase in
consultations for suspected precocious puberty, even if less pronounced than in 2020,
with 166 subjects/1190 consultations (13.3%). A further reduction of consultations
was observed in 2022, with 120 subjects/1380 consultations (8.7%).

In India, during lockdown, 155 (5.1%; 146 girls) of 3,053 referrals for
precocity as opposed to 59 (1.4%; 54 girls) of 4,208 before the lockdown
(p&amp;lt;0.05) were seen; increase was higher in girls (p&amp;lt;0.05). Proportion
of referrals for iCPP was significantly higher in the lockdown (4.4%; 136 children vs.

1%; 44 children in group 2) among both genders. Mean age at first visit was 7.8 = 1.3
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and 8.2 + 1.2 years in groups 1 and 2, respectively. Mean height, weight, BMI and
height minus mid-parental height Z scores were not significantly different between
the groups. Children in group 2 had a significantly advanced mean bone age (10.7 +
2 years) and difference in bone and chronological ages (2.5 &+ 1.2 years) as compared
to group-1 (9.7 +£1.9; 1.9 = 1.2) and a larger proportion presented in late puberty.

In Korea, In April 2020, the number increased 1.5-fold compared to the
previous month, reaching 41,255. A year later, in March 2021, the number reached
58,195 a 1.68-fold increase was noted.

Conclusions. Our research suggests that drastic lifestyle changes, such as those
imposed by COVID-19 lockdown, and the consequent stress may affect the
regulation of pubertal timing. The remarkable increase in CPP cases observed during
the 2020 first pandemic wave seems to be reduced in 2021 and 2022, concurrently
with the progressive resumption of daily activities. These data seem to support the
hypothesis of a direct relationship between profound life-style changes related to the
pandemic and the rise in precocious puberty cases. This study&amp;#039;s findings
suggest that the number of girls diagnosed with idiopathic CPP during the one-year
study period during the pandemic was more than double that of any of the previous

three-years.
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STRESS EFFECTS ON ENDOCRINE SYSTEM, IMMUNE SYSTEM,
AND METABOLISM
Dos Santos Serejo F., Vorvul A.O.
Kursk State Medical University, Kursk, Russia

Relevance. Stress is a condition in whch the brain and body answer for changes
through the environment, social or physical, in order to adapt behaviorally and
physiologically, by metabolic, hypothalamic-pitutary-adrenal (HPA) and
immunological changes. The changes of these system, when achieving stability,
promote an adaption called “allostasis”, but when overused or irregular, they promote
a pathophysiology adaption, called “overload”, However, there are two contrasting
sides of physiological responses of a person during your daily life that may affect
your organism in different ways. A “normal” stress could be classified as an
experience of taking risk , but (often) with a positive outcome, with a related term
called “eutress”, promoting adaptive characteristics to face an adversity. A
“tolerable” stress could be classified as a negative experience but able to be hold by
an heathy brain. A “toxic” stress refers to experiences which the person do not have
enough capacity to handle, inable to copee it, resulting then into the allosteric
overload [3, 4].

Purpose of research: study the effects of stress on or endocrine, metabolic and
immune systems

Materials and methods. This research article for academic purposes used the
Literature Review and Case of Expiriments methodology to identify research sources
using multiple databases. The analysis of the already published and researched
literature covered is in the form of books, articles and gray literature (dissertations,
reports,etc)

Originally used in most Google Scholar databases, to receive an original
sample of the type product. Bia Search Database Selector Scientific Eletronic Library
Online (SciELO), National Center for Biothechnology Information (NCBI), National
Library of Medicine (PubMed).
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Results. One of the main stress central coordination is the Corticotropin-
Releasing-Hormone (CRH), which is the main responsible for endocrine changes.
when related to sex hormones. CRH suppresses the secretion of gonadotropin
hormone releasing (GnRH),by affecting the hypothalamus. CRH mediates the effects
of restant acute stress on the reproductive system and glucocorticoids hormones types
have inhibit GnRH neurons and gonads, affecting target organs and tissues resistant
to sex steroids.Pro-inflamatory circulatin cytokines, another factor provided by the
stress also suppress the reproductive function. Both these factors improve negatively
on the reproductive function , resulting in pathophysiology mechanism in this area

Chronic stress activating HPA is also related to decrease of thyroid stimulation
hormone (TSH) and its conversions, thyroxine (T4) and triiodothyronine (T3),
condition called “euthyroid sick” syndrome. Glucocorticoids, somatostatin and
cytokines when released by stress conditions inhibit the efficacy of TRH in
stimulation TSH, possible to decrease even until 50%, process that had been observed
in melancholic depression, anorectics and professional athets under stress conditions

When related to growth hormone, GH, activation of HPA and releasing of
glucocorticoids suppress GH and under prolonged stress environment, the activation
of CRH increase the synthesis of somatostin, which play a role in the inhibition of
GH secretion, redirecting oxygen, nutrients and vital substances that should go to the
brain and other tissues and organs due to the suppressive effect that GH
suffered [2, 5].

In the metabolic pathway, stress has a catabolic effect. Under stress condition,
the organism produce glucocorticoids, which is a figh or fligh response, which has
roles such as increasing hepatic gluconeogenesis and glucose plasma levels. These
process induce to lipolysis and protein degradation, to provide necessary substrate for
the oxidative pathways. Under long prolonged stress, activation of HPA axis may
contribute to the poor control of glucose in the blood, being a factor that may be
prone to insulin resistance, than diabetes. Antagonist anabolic properties of the stress
conditions was already mentioned in the relations to the inhactivation of GH and sex

steroids on their target tissues.
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By the activation of sympathetic system, stress, with the participation of CRH,
by the inneravation of lymphoid organs, getting able to reach all sites of
inflammation, directly inhibits it, with relations of HPA activation as well supressing
Immune system ass well by the action of glucocorticoids and cortisol, since they
change the traffic of leukocytes, decreasing production of cytokines, bothering
relieving process of rheumatoid arthritis, for example, whigh secretion suppress
directly inflammatory cytokines, decreasing even probability of the organism to fight
agains neoplasm occurrences [1-3].

Conclusions. Concepts related to stress can be traced back to literature science
and medicine. Stress systems are essential for individual and species survival. A
properly functioning stress system is important for maintaining mental and physical
health, but chronic stimulations and deactivation of the Hypothalamic-Pitutary-
Adrenal axis, a key component of the stress system is observed in a variety of
pathophysiological conditions that transcend traditional boundaries of medical

disciplines, such as pschiatry, endocrinology, metabolic and inflammatory disease.
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ANALYSIS OF FEMALE HEALTH AMONGST MEDICAL STUDENTS IN
KURSK STATE MEDICAL UNIVERSITY
Fernando P.A.N, Angaleva E.N.
Kursk State Medical University, Kursk, Russia

Relevance. Medical students' demanding academic schedules clearly provide a
burden to their daily lives. Inappropriate self-medication for easing menstruation
discomfort and feeling better is a big danger associated with psychosomatic
discomfort, and this has a direct impact on one's personal and academic welfare.
Women's physiology and psychology are both fundamentally affected by
menstruation [2], and research into these two components of the menstrual cycle has
significant benefits.

Consistently, menstrually-related issues have been the focus of science in the
20th century [3]. Notwithstanding evidence to the contrary [4], the majority of
women and men believe that the menstrual cycle negatively affects women's
biological and psychological functioning [4]. Menstrual issues are also among the top
10 complaints made to general practitioners. Geographical zone changes can have an
impact on menstrual cycle characteristics because to environmental elements like
temperature, altitude, and sunshine exposure as well as due to lifestyle changes
including different eating habits, exercise regimens, and sleep schedules [1, 3]. For
instance, the body's reaction to temperature variations may cause alterations in a
woman's menstrual cycle if she lives in a location with high temperatures [1, 2].
While light exposure can affect the body's generation of melatonin and other
hormones that govern the menstrual cycle, changes in sunlight exposure can also
have an impact on menstrual cycle characteristics [2]. The regularity of menstruation
has been viewed as a sign of women's health since irregular menstruation is
characterized by abnormal uterine bleeding (AUB) and unpredictable menstrual
volume [1]. An irregular menstrual cycle may indicate a defective sex hormone
profile or abnormality of the reproductive organs, whereas a regular menstrual cycle
shows a normal sex hormone profile and functioning of the reproductive organs.

Hence, it is crucial for both women who travel and move to various regions and the
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healthcare professionals who care for them to understand the potential effects of
changes in geographic zones on menstrual cycle characteristics. There hasn't been
much research done on how menstruation irregularities affect academic performance.
As a result, the main goal of this study was to investigate the prevalence of menstrual
abnormalities and evaluate their effects on both academic performance and social
interaction. The research is wrapped up by giving a summary of the pharmaceutical
and other therapies that students use to alleviate clinical symptoms.

Purpose of the study- To evaluate different aspects of female health amongst
university students in KSMU and to determine effects of change of lifestyle patterns
and individual gynecological anamnesis.

Materials and Methods. An anonymous questionnaire was distributed amongst
the female student population under the age group 18-30 years of Kursk state medical
university, Russia. This query included assessment of the menstrual cycle
characteristics with lifestyle patterns and respective gynecological anamnesis.

Results. The query yielded a total of 144 responses, from which two study
groups—International and Russian study groups—were formed based on the
nationalities of the students. Following careful analysis and the application of the
inclusion criteria necessary for the assessment, responses from each group were
chosen to come to the final conclusion. The main changes that were detected were as
follows: Menstrual periods were observed regularly in both groups to the same
extent; however the International study group's rate of transition from a previously
regular cycle 67.50% to an irregular cycle was higher-49.4%. In this matter a
hypothesis was determined that adjusting to a new time zone had a significant impact
on a person's cycle due to changes in the environment, food, stress levels, and new
behaviors that weren't previously a part of one's way of life. We observed that
students tend to reduce meals, resort to take away or tend to completely avoid eating
under unfamiliar and stressful condition of university life, 50.0% of Russian student
consume a healthy proportion of meals while only 27% of International students
follow the same. When a first-degree relative was known to have a gynecological

disease, the effect of family history was shown in causing an irregular menstruation;
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among many, the presence of PCOS seems to have a higher relationship. Adaptive
lifestyle habits of smoking and alcohol consumption after moving abroad suggests
adding to the factor of irregularity in menstrual cycle in the International study group.
In the evaluation of gynecological anamnesis, it was found that the international
study group has a higher familiarity with oral contraception—21.1%—while only
19.3% of international students know or have used contraception in their lives. The
combined oral contraceptive pill is the most popular form of contraception, used by
50% of the Russian student group but only 20.5% of the international student group.
In finding the relationship of effects of a past gynecological illness data from the first
line of family were asked, amongst the results polycystic ovarian disease takes the
first place followed by fibroids, ovarian cysts and ovarian cancer, students with such
a link have shown to have irregularities in their menstrual cycle often associated with
PCOS (International group-19.2%, Russian group-16.8%) in their own anamnesis
Conclusion. Medical students studying abroad often experience significant
changes in their daily routine, which can have an impact on their menstrual cycle.
One factor that can affect menstrual regularity is changes in time zones. When
students travel to a different time zone, their body's internal clock can become
disrupted, this can cause changes in hormone levels and irregular menstrual cycles.
Additionally, the stress of studying in a new environment, away from familiar
support systems, can also contribute to menstrual irregularities. Changes in diet can
also have an impact, as the body may not be accustomed to different foods and
nutrients, which can affect hormone levels and the menstrual cycle. It is important for
students to prioritize self-care, maintain a balanced diet, and manage stress in order to
promote menstrual regularity and overall health. In order to achieve this one should
correct the factor that is affecting her menstrual cycle, possible corrective methods
include lifestyle modification, pharmacotherapy and surgical treatment (elective or
prophylactic). The easiest correction of an irregular menstrual cycle affected by
external factors addressed in this study is lifestyle modification which includes
having low stress levels, periodic exercise, balanced nutrition and sleep for at least

7-8 hours a day. For those who have permanent irregular menstruation due to a link
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to family history or are experiencing intense pain can seek help from healthcare
professionals, it is important to assess whether drugs are needed regularly by these
patient groups or only as needed for pain relief or prior to menstruation. Care should
be taken to take the patient's age, permission, and lifestyle preferences into

consideration (eg. possible pregnancy in reproductive aged women).
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ANALYSIS OF FEMALE HEALTH AMONGST MEDICAL STUDENT
IN KURSK STATE MEDICAL UNIVERSITY
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Relevance. Medical students' demanding academic schedules clearly provide a
burden to their daily lives. Inappropriate self-medication for easing menstruation
discomfort and feeling better is a big danger associated with psychosomatic
discomfort, and this has a direct impact on one's personal and academic welfare.
Women's physiology and psychology are both fundamentally affected by
menstruation [2], and research into these two components of the menstrual cycle has
significant benefits.

Consistently, menstrually-related issues have been the focus of science in the
20th century [3]. Notwithstanding evidence to the contrary [4], the majority of
women and men believe that the menstrual cycle negatively affects women's
biological and psychological functioning [4]. Menstrual issues are also among the top
10 complaints made to general practitioners. Geographical zone changes can have an
Impact on menstrual cycle characteristics because to environmental elements like
temperature, altitude, and sunshine exposure as well as due to lifestyle changes
including different eating habits, exercise regimens, and sleep schedules. [1, 3] For
instance, the body's reaction to temperature variations may cause alterations in a
woman's menstrual cycle if she lives in a location with high temperatures. [1,2] While
light exposure can affect the body's generation of melatonin and other hormones that
govern the menstrual cycle, changes in sunlight exposure can also have an impact on
menstrual cycle characteristics [2]. The regularity of menstruation has been viewed as
a sign of women's health since irregular menstruation is characterized by abnormal
uterine bleeding (AUB) and unpredictable menstrual volume. [1] An irregular
menstrual cycle may indicate a defective sex hormone profile or abnormality of the
reproductive organs, whereas a regular menstrual cycle shows a normal sex hormone
profile and functioning of the reproductive organs. Hence, it is crucial for both

women who travel and move to various regions and the healthcare professionals who
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care for them to understand the potential effects of changes in geographic zones on
menstrual cycle characteristics. There hasn't been much research done on how
menstruation irregularities affect academic performance. As a result, the main goal of
this study was to investigate the prevalence of menstrual abnormalities and evaluate
their effects on both academic performance and social interaction. The research is
wrapped up by giving a summary of the pharmaceutical and other therapies that
students use to alleviate clinical symptoms.

Purpose of the study- To evaluate different aspects of female health amongst
university students in KSMU and to determine effects of change of lifestyle patterns
and individual gynecological anamnesis.

Materials and Methods. An anonymous questionnaire was distributed amongst
the female student population under the age group 18-30 years of Kursk state medical
university, Russia. This query included assessment of the menstrual cycle
characteristics with lifestyle patterns and respective gynecological anamnesis.

Results. The query yielded a total of 144 responses, from which two study
groups—International and Russian study groups—were formed based on the
nationalities of the students. Following careful analysis and the application of the
inclusion criteria necessary for the assessment, responses from each group were
chosen to come to the final conclusion. The main changes that were detected were as
follows: Menstrual periods were observed regularly in both groups to the same
extent; however the International study group's rate of transition from a previously
regular cycle 67.50% to an irregular cycle was higher-49.4%. In this matter a
hypothesis was determined that adjusting to a new time zone had a significant impact
on a person's cycle due to changes in the environment, food, stress levels, and new
behaviors that weren't previously a part of one's way of life. We observed that
students tend to reduce meals, resort to take away or tend to completely avoid eating
under unfamiliar and stressful condition of university life, 50.0% of Russian student
consume a healthy proportion of meals while only 27% of International students
follow the same. When a first-degree relative was known to have a gynecological

disease, the effect of family history was shown in causing an irregular menstruation;
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among many, the presence of PCOS seems to have a higher relationship. Adaptive
lifestyle habits of smoking and alcohol consumption after moving abroad suggests
adding to the factor of irregularity in menstrual cycle in the International study group.
In the evaluation of gynecological anamnesis, it was found that the international
study group has a higher familiarity with oral contraception—21.1%—while only
19.3% of international students know or have used contraception in their lives. The
combined oral contraceptive pill is the most popular form of contraception, used by
50% of the Russian student group but only 20.5% of the international student group.
In finding the relationship of effects of a past gynecological illness data from the first
line of family were asked, amongst the results polycystic ovarian disease takes the
first place followed by fibroids, ovarian cysts and ovarian cancer, students with such
a link have shown to have irregularities in their menstrual cycle often associated with
PCOS (International group-19.2%, Russian group-16.8%) in their own anamnesis
Conclusion. Medical students studying abroad often experience significant
changes in their daily routine, which can have an impact on their menstrual cycle.
One factor that can affect menstrual regularity is changes in time zones. When
students travel to a different time zone, their body's internal clock can become
disrupted, this can cause changes in hormone levels and irregular menstrual cycles.
Additionally, the stress of studying in a new environment, away from familiar
support systems, can also contribute to menstrual irregularities. Changes in diet can
also have an impact, as the body may not be accustomed to different foods and
nutrients, which can affect hormone levels and the menstrual cycle. It is important for
students to prioritize self-care, maintain a balanced diet, and manage stress in order to
promote menstrual regularity and overall health. In order to achieve this one should
correct the factor that is affecting her menstrual cycle, possible corrective methods
include lifestyle modification, pharmacotherapy and surgical treatment (elective or
prophylactic). The easiest correction of an irregular menstrual cycle affected by
external factors addressed in this study is lifestyle modification which includes
having low stress levels, periodic exercise, balanced nutrition and sleep for at least

7-8 hours a day. For those who have permanent irregular menstruation due to a link
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to family history or are experiencing intense pain can seek help from healthcare
professionals, it is important to assess whether drugs are needed regularly by these
patient groups or only as needed for pain relief or prior to menstruation. Care should
be taken to take the patient's age, permission, and lifestyle preferences into

consideration (eg. possible pregnancy in reproductive aged women).
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INTERACTION OF ANTI-APOPTOTIC SIGNALING MEMBERS AND
SPECIFIC NEUROHORMONES IN NEXT GENERATION OF RAT’S BRAIN
DURING PRENATAL HYPERHOMOCYSTEINEMIA INDUCED
OXIDATIVE STRESS MODEL OF BRAIN
Hovhannisyan A.A., Navasardyan G.A.

Yerevan state medical university After M. Heratsi, Yerevan, Armenia

Relevance: Revealing of mechanisms of mechanisms of development and
progression of neurodegenerative diseases is extremely important issue for modern
neuroscience. Pathophysiological mechanisms which are the basis of development of
neurological diseases are different and this fact creates more difficult problems to
find out orchestrating pathway of development of certain disease. Influence on major
pathway of development of neurodegenerative diseases increases chances for radical
treatment of disease, while action on parallel pathways can only stop progression of
disease for some time. In fact we are receiving an equation with multiple unknown
parameters. Each pathophysiological mechanism demonstrates unique sensitivity to
exogenous action as well as influence of neurohormones, synthetic small molecule
medications and growth factors. Growth factors as well as IGF-1, Insulin, members
of family of growth differentiation factors (GDF) are responsible for induction of
specific proteins as well as TSC22 domain family member 3 and RelA associated
inhibitor, which are responsible for reduction of inflammation in brain and
downregulation of nuclear pathways of apoptosis [1, 2]. Low level of pro-
inflammatory cytokines and damage inducing proteins as well as FAS ligand,
Perforin-1 and granzyme subfamily proteins are required for healthy neurogenesis
and brain maturation, while high level of D-serine, glutamate, aspartate and
homocysteine are triggering disruption of neurogenesis in subventricular zone and
hippocampus [3]. Comparative influence of neurotoxins on neural stem cell
differentiation processes stimulates brain damage and development of neurological
diseases. Endogenous neurotoxins are responsible for shrinkage of differentiation of
specific group of neurons in brain which are called grid cells. Grid cells or place cells
which are more popular to be famous as brain GPS system, are responsible for

accumulation of majority of memory potential, psychological development and social
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networking. Grid cells are responsible for blackmailing of astrocytes and microglial
cells for downregulation of NMDA and AMPA receptor mediated excitotoxicity in
brain regions [4, 5]. This fact makes this cells colonel in chief in global hierarchy of
signaling chain in brain. But in fact acute inflammation in brain touches the
functional integrity of above mentioned cells, while elevation of FAS ligand, IL-1p
IL-18 and TNFa stimulates apoptosis of current neurons [6, 7]. On the other hand the
lack of synthesis of specific neuronormones as well as IGF-1, DHEA, DHEA-S,
Humanin, small humanin like peptide 3 and cortistatin, Therefore specific growth
factors as well as EGF subfamily proteins including TGFa , EGF, epiregulin and
amphiregulin are playing orchestrating role in regulation of survival of grid cells with
partnership of growth factors including TGFB1, SDF1a, and IL-10 [8, 9]. Grid cells
are extremely sensitive in whole process of capturing the molecules of neurotrophic
factors because this is the only way for them to understand the commands in brain.
Despite the fact that current group of cells in brain are playing the role of commander
in - cheif, they also need a tools for understanding the whole pathophysiological
processes which are held in brain generally. Like other cells in organism, this cells
are also expressing MHC type | antigens which are helping them to survive when
microglial cells and astrocytes are producing large amount of pro-inflammatory
cytokines and FAS ligand, the major executioner of neurons.

Purpose of Research: Objective of research was to find out relationship
between changes of specific neurohormones as well as DHEA, DHEA-S and anti-
apoptotic signaling axis which is associated with PIM-1 kinase associated inhibition
of pro-apoptotic protein BAD during experimental model of oxidative stress induced
brain damage in a model of prenatal hyperhomocysteinemia. Prenatal
hyperhomocysteinemia was chosen as a model of oxidative stress of brain due to its
specific influence on NMDA receptor system. Injection of beta-methylamino-L-
alanine was performed to create maximum closer state of dementia in later stages of
lifespan of affected generation of rats after birth. Injection of beta-methylamino-L-
alanine triggers aggregation of phosphorylated tau isoforms in brain which makes

closer the situation of damage of grid cells. Induction of oxidative stress is required to
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moderate damage speed of mirror neurons in brain and understand how the process of
neurodegeneration selectively affects such an important subtype of neurons in brain.
Neurosteroids and specific peptide hormones as well as IGF-1 and Insulin have been
shown to potentiate activity of PIM-1 kinase in brain without touching its activity in
other tissues. This fact is required for prevention of survival of cancer cells due to the
function of above mentioned enzyme to inhibit activity of pro-apoptotic protein BAD
in cells. Inhibition of BAD protein demonstrates moderator role on the process of
controlling of oxidative stress of brain. Activation of apoptosis via BAD protein
mediated pathway significantly stimulates progression of dementia and
neurodegenerative diseases. The significance of BAD mediated pathway of apoptosis
upregulates the fact that in majority of cases above mentioned mechanism triggers
death of hippocampal grid cells. Grid cells of hippocampus are famous to have major
responsibility for psychological development, social networking and memory
formation processes. In parallel with other type of neurons, grid cells are also
expressing class | MHC antigens to escape form astrocyte and microglia mediated
cell death while MHC class Il antigens are possessing less concentration of
expression in brain. Overexpression of MHC class Il antigens potentiates FASL
mediated death of neurons and enhances NMDA receptor mediated excitotoxicity and
cellular death during oxidative stress of brain. This fact explains the reason why
homocysteine and endogenous neurotoxins are stimulating expression of MHC class
Il antigens on cell surface of mature neurons. Overexpression of BAD and MHC
class 1l mediated neuronal death during neurodegenerative and psychological
diseases is connected with each other and revealing of the role of BAD inactivation
mechanisms in reducing of oxidative stress damage effects plays significant role in
revealing of new treatment strategies of brain diseases. From the other hand specific
neurosteroids as well as DHEA and DHEA-S are playing important regulatory role
on activation of PIM-1 kinase mediated inhibition of pro-apoptotic protein BAD
which increases survival capabilities of neural stem cells during brain diseases.
Materials and Methods: Experiments were carried out on 80 white female rats

(n=20) . Animals were kept in general vivarium states with free access to food and
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water. Model of prenatal hyperhomocysteinemia was developed by adding 1 g/kg
methionine (from 17 th day of gestation) to water 3 weeks. The validity of the disease
model was verified by blood homocysteine levels (5.9-33.0uM/1). After birth of next
generation they were divided to four groups for experiment (n=20). For stimulation
of aggregation of phosphorylated tau protein in newborn generation of homocysteine
induced oxidative stressed lineage of rats we injected 2.2uM beta-methylamino-L-
alanine to lateral ventricles of newborn generation after 1 week from birth.
Anesthesia was performed by intraperitoneal injection of 40 mg/kg Nembutal. After
decapitation hippocampus was extracted and homogenized according to current
protocols 1800 g 60min 4 oC. Detection of DHEA, DHEA-S, PIML1 kinase and BAD
proteins was performed by ELISA. Statistics was performed by SPSS 21.0 program

Results: Results are marking that DHEA (dehydroepiandrosterone) decreased
by 56% 68.25% and 78.1% on 40th 60th and 90th days, while DHEA-S increased by
22% on 90th day (p&amp;lt;0.02). Therefore PIM1 Kkinase activity increased
by11.2% 14% and 18% on 40th 60th and 90th days while BAD protein activity
decreased by 15.1% on 90th day (p&amp;lt;0.001).

Conclusion: Oxidative stress is responsible for shrinkage of extremely
important mechanisms of signaling in brain as well as activation of anti-apoptotic
mechanisms of defence. Downregulation of levels of DHEA hormone testifies the
fact that oxidative stress touches extremely important signaling mechanisms of
microneurotrophins in brain which stimulates progression of dementia. From the
other side of view the decrease of DHEA level in brain puts its negative stamp on
differentiation of neural stem cells which is extra trigger for progression of
cerebrovascular and neurodegenerative diseases. From the other side of view partial
elevation of DHEA-S carries compensatory role regarding the above-mentioned
kinase activation process, which is however not effective in achieving the maximum
neuroprotective effect during the experimental model of oxidative stress of brain.
Thereby stimulation of levels of DHEA and DHEA-S opens new pathways of action

on brain for prevention of oxidative stress and dementia.
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ANALYSIS OF INDIVIDUAL INDICATORS OF WOMEN’S HEALTH IN
VARIANT GROUPS OF STUDENTS
Likha N., Angaleva E.N.
Kursk State Medical University, Kursk, Russia

Relevance. Menstrual abnormalities are a significant issue for women of
reproductive age. It is a common reason for absence in classes, particularly among
students. It is also an obstacle to coping with severe menstruation symptoms. There
are varieties of mild and severe symptoms [1]. The problem can become so severe
that it threatens people's quality of life. Different countries may experience different
menstrual irregularities. This might be caused by various lifestyles, exposure to the
environment, dietary habits, socioeconomic factors, or access to medical care. These
factors can contribute to the etiology of different menstrual disorders [1, 3].
Alternative approaches to irregular menstruation and self-care during menstruation
may differ. Also, the effectiveness in adjusting menstrual irregularities varies by
people in difference countries.

Purpose of the study - This research aims to study prevalence of menstrual
irregularities in female student from difference Asian countries.To study
characteristics of menstrual cycle in female students.To study characteristics, signs,
severity, and effects of symptoms.To assess the student’s reported levels of pain
during their periods.To study prevalence etiologies in their countries that can lead to
different menstrual irregularities.

Materials and research methods. An analysis of data from an anonymous
questionnaire of female students of Kursk State Medical University on general data
such as age, earliest age of menstruation, menstrual characteristics, hormone use and
history of gynecological diseases, etc. Along with the use of medical analysis of
hospital data and scientific research on menstrual irregularities based on clinical
guidelines from Asian countries (Thailand, Malaysia and India).

Research results. It was found that most female students had a regular
menstrual cycle. Female students from Thailand leading to 66.67%, 63.50% for

Indian female students and 53.57% for Malaysian female students. Female students
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from Malaysia had the highest percentage of menstrual irregularities at 46.43%, with
an irregularly irregular of 39.29% and regularly irregular of 7.14%. Indian female
students have the percentage of menstrual irregularities at 37.50%, with the same
percentage of regularly irregular and irregularly irregular menstrual cycle at 18.75%.
Thai female students have the percentage of menstrual irregularities at 33.33%, with
regularly irregular of 22.22% and an irregularly irregular of 11.11%.The majority of
female students have a menstrual cycle between 21-35 days, with 88.89% of Thai
female students, 87.5% of Indian female students, and 64.29% of Malaysian female
students. Menstrual cycles longer than 35 days included 25% of Malaysian female
students, 12.5% of Indian female students, and 11.11% of Thai students. There was
also a minority of menstrual cycles of less than 21 days occurring in female students
from India which has 10.71%.Most Thai female students have a percentage of
menstrual days between 6-7 days and more than 7 days is equal 66.67% and 3-5 days
22.22%. Most Malaysian female students have a menstrual period 3-5 days 50 %,
39.29% had 6-7 days, 7.14% had more than 7 days, and 3.57% 1-2 days. Most Indian
female students had a menstrual period of 3-5 days 62.5% and 37.5% had 6-7 days.
Most Thai students had moderate blood loss 66.67% and 33.33% had heavy blood
loss. Malaysian students mostly had moderate blood loss 53.5 7%, heavy blood loss
39.2 9% and light blood loss 7.14%. Indian students mostly had moderate blood loss
81.25% and heavy blood loss 18.75%.Most of the female students had menstrual
pain. The most percent came from female students from Malaysia 96.43%, followed
by female students from India 93.75% and Thai female students 77.78%.Most Thai
female students had pain at level 8 42.9%, 14.3% has pain on level 4, on level 6, on
level 7 and on level 9. Most Malaysian female students had pain on level 8 18.5%,
followed by 14.8 % pain on level 4 and level 7. 11.11% pain on level 2 and on level
6. 7.41% pain on level 1, on level 9 and on level 10. And 3.7% pain on level 4 and on
level 5. Most Indian female students 33.33% pain on level 8, 13.33% pain on level 1,
on level 2 and on level 6, 6.67% pain on level 4, on level 5 and on level 9.
Conclusion. In this research, Thai, Malaysian, and Indian female students at

Kursk State Medical University, were asked to fill out a questionnaire on their
47



menstrual experiences. A majority of the students reported having regularly
menstrual cycle, but almost half of the female students reported that there was an
irregularity in the menstrual cycle. According to this study, female students from
Malaysia had the highest percentage of irregularly menstrual cycle, followed by India
and Thailand. Most female students have a menstrual cycle between 21 and 35 days,
which is considered normal. We have found that all 3 countries have an abnormality
in having a menstrual cycle of more than 35 days, but only Malaysia has some
menstrual periods of less than 21 days. As for menstruation days, most of them are
within normal criteria, but in this study, it can be seen that Thai female students have
a high percentage of menstruation days more than 7 days and can be found in Indian
students as well, but in small percentage. Using the Blood loss scale, it was found
that most female students had moderate blood loss, but female students from all three
countries had some heavy blood loss most from the female students from Malaysian
followed by Thai and Indian. It is very interesting that most of the female students
have very high menstrual pain and very few have no menstrual pain at all. We use the
Pain scale as an indicator to measure the pain of female students. It was interesting to
see that the majority of students experienced menstrual cramps, with only a small
portion experiencing no menstrual cramps at all. Menstrual irregularity can occur at
any age, and it is a foremost gynecological problem in women that can result from a
variety of etiology. Menstrual disorders differ by country due to environmental,

dietary, lifestyle, and socioeconomic factors.
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ANALYSIS OF INDIVIDUAL INDICATORS OF WOMEN’S HEALTH
IN VARIANT GROUPS OF STUDENTS
Likha N., Angaleva E.N.
Kursk State Medical University, Kursk, Russia

Relevance. Menstrual abnormalities are a significant issue for women of
reproductive age. It is a common reason for absence in classes, particularly among
students. It is also an obstacle to coping with severe menstruation symptoms. There
are varieties of mild and severe symptoms [1]. The problem can become so severe
that it threatens people's quality of life. Different countries may experience different
menstrual irregularities. This might be caused by various lifestyles, exposure to the
environment, dietary habits, socioeconomic factors, or access to medical care. These
factors can contribute to the etiology of different menstrual disorders [1, 3].
Alternative approaches to irregular menstruation and self-care during menstruation
may differ. Also, the effectiveness in adjusting menstrual irregularities varies by
people in difference countries.

Purpose of the study - This research aims to study prevalence of menstrual
irregularities in female student from difference Asian countries.To study
characteristics of menstrual cycle in female students.To study characteristics, signs,
severity, and effects of symptoms.To assess the student’s reported levels of pain
during their periods.To study prevalence etiologies in their countries that can lead to
different menstrual irregularities.

Materials and research methods. An analysis of data from an anonymous
questionnaire of female students of Kursk State Medical University on general data
such as age, earliest age of menstruation, menstrual characteristics, hormone use and
history of gynecological diseases, etc. Along with the use of medical analysis of
hospital data and scientific research on menstrual irregularities based on clinical
guidelines from Asian countries (Thailand, Malaysia and India).

Research results. It was found that most female students had a regular
menstrual cycle. Female students from Thailand leading to 66.67%, 63.50% for

Indian female students and 53.57% for Malaysian female students. Female students
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from Malaysia had the highest percentage of menstrual irregularities at 46.43%, with
an irregularly irregular of 39.29% and regularly irregular of 7.14%. Indian female
students have the percentage of menstrual irregularities at 37.50%, with the same
percentage of regularly irregular and irregularly irregular menstrual cycle at 18.75%.
Thai female students have the percentage of menstrual irregularities at 33.33%, with
regularly irregular of 22.22% and an irregularly irregular of 11.11%.The majority of
female students have a menstrual cycle between 21-35 days, with 88.89% of Thai
female students, 87.5% of Indian female students, and 64.29% of Malaysian female
students. Menstrual cycles longer than 35 days included 25% of Malaysian female
students, 12.5% of Indian female students, and 11.11% of Thai students. There was
also a minority of menstrual cycles of less than 21 days occurring in female students
from India which has 10.71%.Most Thai female students have a percentage of
menstrual days between 6-7 days and more than 7 days is equal 66.67% and 3-5 days
22.22%. Most Malaysian female students have a menstrual period 3-5 days 50 %,
39.29% had 6-7 days, 7.14% had more than 7 days, and 3.57% 1-2 days. Most Indian
female students had a menstrual period of 3-5 days 62.5% and 37.5% had
6-7 days.Most Thai students had moderate blood loss 66.67% and 33.33% had heavy
blood loss. Malaysian students mostly had moderate blood loss 53.5 7%, heavy blood
loss 39.2 9% and light blood loss 7.14%. Indian students mostly had moderate blood
loss 81.25% and heavy blood loss 18.75%.Most of the female students had menstrual
pain. The most percent came from female students from Malaysia 96.43%, followed
by female students from India 93.75% and Thai female students 77.78%.Most Thai
female students had pain at level 8 42.9%, 14.3% has pain on level 4, on level 6, on
level 7 and on level 9. Most Malaysian female students had pain on level 8 18.5%,
followed by 14.8 % pain on level 4 and level 7. 11.11% pain on level 2 and on level
6. 7.41% pain on level 1, on level 9 and on level 10. And 3.7% pain on level 4 and on
level 5. Most Indian female students 33.33% pain on level 8, 13.33% pain on level 1,
on level 2 and on level 6, 6.67% pain on level 4, on level 5 and on level 9.
Conclusion. In this research, Thai, Malaysian, and Indian female students at

Kursk State Medical University, were asked to fill out a questionnaire on their
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menstrual experiences. A majority of the students reported having regularly
menstrual cycle, but almost half of the female students reported that there was an
irregularity in the menstrual cycle. According to this study, female students from
Malaysia had the highest percentage of irregularly menstrual cycle, followed by India
and Thailand. Most female students have a menstrual cycle between 21 and 35 days,
which is considered normal. We have found that all 3 countries have an abnormality
in having a menstrual cycle of more than 35 days, but only Malaysia has some
menstrual periods of less than 21 days. As for menstruation days, most of them are
within normal criteria, but in this study, it can be seen that Thai female students have
a high percentage of menstruation days more than 7 days and can be found in Indian
students as well, but in small percentage. Using the Blood loss scale, it was found
that most female students had moderate blood loss, but female students from all three
countries had some heavy blood loss most from the female students from Malaysian
followed by Thai and Indian. It is very interesting that most of the female students
have very high menstrual pain and very few have no menstrual pain at all. We use the
Pain scale as an indicator to measure the pain of female students. It was interesting to
see that the majority of students experienced menstrual cramps, with only a small
portion experiencing no menstrual cramps at all. Menstrual irregularity can occur at
any age, and it is a foremost gynecological problem in women that can result from a
variety of etiology. Menstrual disorders differ by country due to environmental,

dietary, lifestyle, and socioeconomic factors.
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ASSESSMENT OF THE EFFECT OF A RARE SYNONYMOUS MUTATION
IN THE KNG1 GENE ON THE DEVELOPMENT OF HEREDITARY
ANGIOEDEMA
Nadezhda Pechnikova, Yulia Ostankova

Saint-Petersburg Pasteur Institute, Saint-Petersburg, Russia

Relevance. Hereditary angioedema is a rare and serious disease that can occur
from adolescence. The exact incidence and prevalence of hereditary angioedema is
unknown, but is estimated to range from 1:10,000 to 1:150,000 per population [7, 10,
11, 16], and is more severe in females, as estrogen or contraceptives may be a trigger
[5]. Patients with hereditary angioedema are characterized by a lack of response to
antihistamines and corticosteroids [1]. The seriousness of the disease is due to the
clinical picture, with unpredictable, sporadic edema of the mucosa of the
gastrointestinal tract and upper respiratory tract, including the larynx [12, 13]. The
greatest danger is represented by laryngeal edema, because it can lead to asphyxia
[3], the lethal outcome from laryngeal edema occurs in 1 case per 20 patients [9]. In
addition, untimely treatment of a choking attack can lead to irreversible brain
damage, blindness and limb paralysis [2]. Diagnosis of this disease is difficult
because it is based on clinical presentation, medical history, laboratory values of C1
levels (Cl-esterase inhibitor) and genetic testing for a number of mutations in the
SERPING1, F12, PLG, ANGPT1, KNG1, MYOF, HS3ST6 genes [4, 7, 15], which
have been officially recognized as causes of the disease. However, it is assumed that
other mutations may be included in the etiology of hereditary angioedema, which
remain unexplored. However, detection of new mutations requires detailed studies,
which are often hampered by the lack of a large sample or the ability to conduct
experimental studies. With the increasing use of next-generation sequencing and
increasingly advanced computational methods, preliminary screening of the
pathogenicity of genetic mutations based on in silico analysis has gained widespread
acceptance and is used by researchers around the world [14, 18]. The use of this

approach makes it possible to obtain valuable information on mutations in various
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genes, thus enabling a more detailed understanding of the pathogenesis of hereditary
angioedema and improving the accuracy of the disease diagnosis.

Purpose of research. Prognostic bioinformatic analysis of a rare synonymous
variant NC_000003.12:9.186725098T&amp;gt;C in the KNG1 gene for the
development of symptoms of hereditary angioedema

Materials and Methods. Whole blood of a patient with a history of sporadic
edema of unspecified etiology was used as biomaterial for DNA isolation. DNA was
extracted using a RIBO-PREP kit (Central Research Institute of Epidemiology,
Moscow) from a leukocyte ring. DNA concentration was assessed using Qubit
dsDNA HS Assay Kit reagents (Thermo Fisher Scientific Inc.). An Agilent 2100
Bioanalyzer capillary electrophoresis system (Agilent Technologies Inc., USA) was
used to analyze the quality of analyzed DNA. Whole exome sequencing was
performed according to the manufacturer's protocol on the Illumina MiSeq platform.
Bioinformatic analysis of the identified variant was performed using the web
application MutationTaster2021 (ENST00000265023) and included assessment of
pathogenicity, site conservativity, and changes introduced by the mutation into the
protein structure [17]. Additionally, UniProt, ProteinAtlas, NCBI, and PubMed
databases were used.

Results. Full-exome sequencing analysis revealed a synonymous mutation
NC 000003.12:9.186725098T &amp;gt;C (NP_001095886.1:p.Pro134=,
rs1560063067) in exon 4 of the KNG1 gene (isoform 1). The patient is a
heterozygous carrier of the mutation, which according to TOPMED occurs at a
frequency of 0.000004 (1:264690). This mutation has no evidence of pathogenicity.
Mutation analysis using MutationTaster2021 showed that the mutation is pathogenic
because of changes made to the protein and splicing site. For example, the mutation
results in a slight increase in the acceptor gDNA site at position 7815 (estimate: wild-
type 0.7044, mutant 0.7559) and an increase at position 7816 (estimate: wild-type
0.56/mutant 0.68). In addition, changes affect the donor site at position 7823 (score
0.47). The changes observed in this mutation affect a significant number of other

positions in the protein. In particular: the range 28-132 (cystatin kininogen domain)
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and the region from positions 120 to 628, among which positions 379-380/389-390
(where cleavage by kallikrein occurs), 380-389 (responsible for Lys-bradykinin
formation), 381-389 (responsible for bradykinin formation) are of particular
importance. Given that bradykinin is a well-known mediator of hereditary
angioedema symptoms, we hypothesize that the identified mutation leads to changes
in bradykinin release. The process of bradykinin (BK) formation occurs in a complex
cascade of events and begins with hydrolysis of a high-molecular-weight kininogen
by plasma kallikrein (KLKB1 gene). Contact activation eventually leads to the
formation of the biologically active peptides BK and Lys-BK, which, when cleaved
by kininase I, can give desArg9-BK and Lys-desArg9-BK. Binding of BK and Lys-
BK to B2R (B2 bradykinin receptor) and binding of desArg9-BK and Lys-desArg9-
BK to B1R (B1 bradykinin receptor) on endothelial cells leads to increased vascular
permeability [6, 8].

Presumably, the mutation can lead to the development of sporadic edema
characteristic of hereditary angioedema through several pathways are related to
bradykinin formation:

1) the bradykinin formation process undergoes significant alterations and
results in the formation of functionally active but aberrant bradykinin, which alters its
inactivation by enzymes with a consequent increase in its half-life.

2) changes at positions 380-389, can make modifications in the reproduction of
Lys-bradykinin, which is a high-affinity agonist for the human B2 receptor. It can
subsequently be cleaved to bradykinin by plasma arginine aminopeptidase.

3) the mutation can lead to the formation of modified Lys-bradykinin, which is
formed under the action of tissue kallikrein from low-molecular-weight kininogen.

4) it is possible that mutant high-molecular-weight kininogen is more easily
activated and becomes a source of large amounts of bradykinin formation through the
kallikrein-kinin system.

The results, strongly support the assumption that the new variant in the KNG1
gene leads to the development of symptoms of hereditary angioedema at normal C1-

INH levels even in heterozygous carriers.
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Conclusions. The rare synonymous mutation
NC_000003.12:9.186725098T&amp;gt;C  (NP_001095886.1:p.Pro134=) in the
KNG1 gene is presumably pathogenic and may cause the development of hereditary

angioedema in the heterozygous state.
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THE EFFECTS OF GROWTH HORMONE ON UNDERDEVELOPMENT
IN CHILDREN
Ndip Disele Candice
Kursk State Medical University, Kursk, Russia

Relevance. Growth hormone is an individual hormone, it does not function
through a target gland but rather exerts its effects on all tissues within the organism
[8, 7]. It promotes increase in cell size, initiates cell division. It participates in
specific differentiation of certain types of cells such as bone cell growth and muscle
cells.

The problem of panhypopituitarism is the abnormal decreased secretion of the
anterior pituitary hormones [7]. It is a condition that could be present from birth or
develop suddenly or gradually during the course of life. Studies have shown that the
growth hormone may not be deficient but rather the growth hormone receptors are
insensitive to growth hormone. As a result, depending on any underlying defect, there
may be delayed or absent pubertal development among other manifestations of other
endocrine deficiencies.

Purpose of research. To review the literature on the additional effects of growth
hormone in underdeveloped children.

Methods. The study included an analysis and literature review of articles in the
PubMed data-base, Google academy that was published during the last 5 years.

Literature data analysis. Growth hormone, also known as somatotropin, is a
peptide hormone that stimulates growth, cell reproduction, regeneration hence, it
plays an important role in human development [4]. Growth hormone stimulates the
production of insulin, thus increasing the permeability of cells for glucose and amino
acids. Other functions of the growth hormone include; decrease carbohydrate
utilization, activation of fat mobilization and intensification of amino acids into the
cells. The growth hormone is triggered mainly by stress, childhood trauma and
exercise. It is known as an individual hormone because no gland in particular
regulates it. The adenohypophysis produces the growth hormone while releasing and

inhibitory factors regulate it, making it both a statin and liberin hormone.
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Cachexia iIs a wasting syndrome that leads to the loss of skeletal muscle and
fat, which is caused by cytokine excess [1]. In this case the immune system responds
to an infection more aggressively than it normally should. This syndrome results in
weight loss and increased mortality. A study was conducted to determine the effects
of the growth hormone on mice with cachexia. Researchers injected 10 mg/kg/day of
growth Hormone into mice with cachexia for six weeks and compared the cachexic
mice to control mice. The results showed that growth hormone normalized molecular
markers of processes that were connected to muscle wasting in cachexic mice [1]. It
can be concluded that growth hormone is an effective treatment for muscular atrophy.

Turner syndrome is a condition that only affects females as a result of X sex
chromosome is partially or completely missing. It is a cause of various medical and
developmental problems such as short height, heart defects and incomplete
development of ovaries, to state a few. Short stature is a consistent feature of turner
syndrome. In a randomized controlled clinical trial in Korea, Kim J . et al. aimed to
assess the efficacy and safety of a recombinant human growth hormone in 11
hospitals [6]. To improve final height in children, early and appropriate dosage
growth hormone treatment was provided. The results are as follows: The change in
height standard deviation score at 52-week was 0.70 + 0.23 for the experimental
group and 0.66 + 0.39 for the control group. The change of skeletal maturity defined
as change in bone age/change in chronological age between the two groups was not
significantly different (1.25 = 0.58 for the DA-3002 group and 1.47 £ 0.45 for the
comparator group, p = 0.134). Based on the results growth hormone treatment is safe
and effective, further analysis need to be performed. As it stands the results are
promising. In conjunction to this PATRO Children conducted a study for a biosimilar
recombinant human growth hormone, it was observed that the recombinant human
growth hormone was tolerated and effective in turner syndrome patients. The direct
effect of the human growth hormone on the organism is through the action of binding
to the target cells to stimulate a response. In this case the indirect effect occurs
primarily by the action of the insulin like growth factor-1 which is secreted by

hepatocytes in response to elevated human growth hormone binding.
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Children and adolescents of short stature often have increased fat mass and
reduced lean mass and muscle strength [2]. Growth hormone treatment increases
muscle mass and strength while simultaneously decreases fat tissue. Growth hormone
causes a release of fatty acids from adipose tissue hence increasing the concentration
of fatty acids in body fluids [8]. Body tissue enhances the conversion of fatty acids to
acetyl coenzyme A for energy. Hence under the influence of growth hormone, the fat
Is utilized for energy. This is important because although it is time consuming, it
produces the protein-sparing effect that promotes protein deposition and growth.
Protein promotion results in enhanced amino acids transport through cell membrane
[8], increasing the concentration levels of amino acids in cells that eventually leads to
increased protein synthesis. In addition to that there is decreased catabolism of
proteins and amino acids reason being, growth hormone mobilizes large quantities of
free fatty acids from adipose and uses it as a source of energy for body hence sparing
available proteins.

On the other hand, excess growth hormone, metabolic rates increase drastically
[5]. Because growth hormone and insulin are closely related, growth hormone can
cause an over-secretion of insulin that could eventually lead to diabetes. Other
complications that can occur are hypertension, increased cholesterol levels, heart
problems, osteoarthritis, goiter, precancerous growths, sleep apnea, spinal cord
fractures and, in worse cases, vision loss.

Conclusions. Developmental delay can be caused by a lot of factors such as
heredity, complication during pregnancy, premature birth. As a result, abnormalities
occur. The growth hormone has proven to be safe and effective with regarding to
repairing and correcting tissue cells that are prone to slow or no growth. Based on the
studies carried out on children with turner syndrome, it is safe to say that there is
hope.
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PROGNOSTIC ASSESSMENT OF MISSENSE MUTATION IN MYOF GENE
IN THE ETIOLOGY OF HEREDITARY ANGIOEDEMA
Pechnikova Nadezhda, Ostankova Yulia

Saint-Petersburg Pasteur Institute, Saint-Petersburg, Russia

Relevance. Hereditary angioedema is a rare autosomal disease classified as an
orphan disease. Episodes of the disease are accompanied by a diverse clinic, always
characterized by sporadic edema of subcutaneous and submucosal tissues blocking
the normal flow of lymph fluid or blood in different parts of the body: limbs, face,
gastrointestinal tract, respiratory tract [20].

In clinical practice, there is wide variability in seizure kinetics, with some
seizures developing rapidly and others lasting 5 or more days [20]. Edema is not
allergenic and is not controlled by standard drugs, aimed at relieving the symptoms of
allergic reactions. Despite numerous studies, this disease still poses a danger to
patients due to the fact that edema can affect vital organs and is poorly controlled by
antihistamines and corticosteroids [18]. The primary cause of edema in HAE is
usually due to elevated bradykinin levels caused either by C1-inhibitor deficiency or
by mutations in the F12 gene [15], PLG [9], ANGPT1 [5], KNG1 [8], MYOF [3] and
HS3ST6 [7]. More than 450 mutations causing HAE [4] (85% of cases) are
associated with the SERPINGL1 gene [6] and result in deficiency or malfunction of C1
inhibitor. This results in uncontrolled activity of plasma kallikrein and F12a, and
excessive bradykinin (BK) production. The consequence is impaired vascular wall
permeability and fluid accumulates in the tissues, thus creating the prerequisites for
sporadic edema. Mutations in genes F12, PLG, ANGPT1, KNG are associated with
activation of kallikrein-kinin system, which is characterized by complex biochemical
cascades, disturbances in which lead to development of edema. Pathophysiological
changes caused by mutations in these genes are well studied, although there is a
possibility of detecting and identifying new mutations responsible for the
development of HAE. For example, in 2020, Ariano et al. identified only one rare
Arg217Ser mutation in the MYOF gene [3].
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The identification of new mutations that may play a role in the pathogenesis of
HAE and the development of genetic screening is an important step in understanding
and treating this disease. Genetic testing for a number of mutations remains one of
the most informative methods to confirm the diagnosis of HAE. However, genetic
testing does not always yield positive results because only a small proportion of
genetic abnormalities are considered conclusive evidence for the disease. In such a
case, biological material obtained from a patient is sent for full-exome sequencing to
clarify the underlying cause of the observed symptoms. However, despite the
possibility to obtain a large array of mutation data with which to operate, evaluation
or analysis of the effect of specific mutations or their combinations on the organism
remains a significant problem. A similar situation remains in the analysis of
mutations in genes that have not previously been considered as a key factor for the
pathophysiology of HAE, particularly in HAE of unknowable etiology.

It is for this reason that the use of bioinformatic analysis, for which a large
arsenal of web-based applications can be used to assess the conserved nature of the
studied protein site, the stability of the protein under mutation, and the prediction of
the effect of mutation to cause disease have recently become increasingly important
in the daily practice of researchers. Using such an approach can narrow down the
range of genes, and just as importantly, mutations that can provoke tissue edema in
HAE.

Purpose of research. Bioinformatic analysis of a novel missense mutation
NC 000010.10:9.95093020C&amp;gt;T in the MYOF gene with prognostic
assessment of their clinical significance in the etiology of hereditary angioedema

Materials and methods. A leukocyte ring isolated from whole blood was used
as material for DNA isolation. Thirteen patients with symptoms of hereditary
angioedema (HAE) of unknown etiology participated in the study. Study methods
included full exome sequencing using the Illumina MiSeq platform and bioinformatic
analysis of a mutation in the MYOF gene. In silico analysis was performed using the
HOPE web application (access https://www3.cmbi.umcn.nl/hope) to assess the

impact of a single point mutation on the protein structure, the PremPS web resource
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was used to analyze the impact of the mutation on the links within the protein [12],
and the prediction of the impact of the detected mutation on protein stability was
performed using the MUpro web resource [13]. Evaluation of the pathogenicity of the
detected mutation was performed via web resources PhD-SNPg (access
https://snps.biofold.org/phd-snpg/), PolyPhen-2 (access
http://genetics.bwh.harvard.edu/pph2/) and MutationTaster2021 (access
https://www.mutationtaster.org/) [2, 10, 17]. Additionally, PubMed, NCBI, IMGT
Aide-mémoire, UniProt, and ProteinAtlas databases were used.

Results. Whole-exome sequencing analysis in one patient revealed a rare,
previously undescribed missense mutation in the heterozygous state in exon 42 of the
MYOF gene (isoform A) labeled NC_000010.10:9.95093020C&amp;gt;T
(rs201619869), which results in an arginine replacement at position 1590 for
glutamine (p.Arg1590GIn). The frequency of the mutation according to NCBI is
0.000060. ProteinAtlas data myoferlin expression is expressed in tissues such as skin,
reproductive organs, and the proximal Gl tract, which often undergo sporadic edema
in HAE.

In silico analysis showed that the introduction of a new amino acid resulted in a
change in the amino acid hydropathy index from -4.5 to -3.5 and a change in charge
from positive to neutral (IMGT Aide-mémoire smoke). The mutation is located in the
C2F domain, which is not associated with the formation of the MYOF-Dyn2-VEGF-
receptor complex because it occurs via another SH3 domain of myoferlin [14, 19].
The detected mutation results in slight changes in ionic and polar bonds with the
1631 position of myoferlin. The evaluation of the protein stability of the detected
missense mutation showed that the stability of the protein decreases, but the observed
changes are presumably neutral, since the observed changes are in the range - 1.5
<AAG T mutation is pathogenic and may cause disease. This assessment was based
on the fact that the mutation affects a conserved site and may indirectly lead to
changes in other protein positions-1588, 1593, 1631 (related to the B-sheet), and
phosphotyrosine (1816) and phosphoserine sites (1915, 1945). It is assumed that

mutations affecting the B-sheet introduce a more pronounced pattern of changes and
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lead to the development of the disease. In addition, data from in silico analysis
suggest that the mutation may transmit an amplification phenotype due to changes in
splicing.

Presumably, the observed effect can lead to changes in splicing and protein
synthesis, but not in protein expression. Any changes in this process can lead to a
decrease/increase in the amount of protein, aberrant cellular metabolism and/or
different protein function from the physiological level [1, 11]. Thus, it is possible to
change the ratio of normally functioning protein towards mutant protein. It has been
suggested that the mutation may lead to increased vascular permeability and cause
the development of edema through several pathways: 1) increased delivery of Dyn2
and VEGFR2 to the cell membrane followed by their activation; 2) high affinity of
MYOF for EHD3 (expressed in many tissues) and activation of the subsequent
cascade of endocytic transport of VEGFR2 to the membrane, and activation of
VEGFR2 through VEGF; 3) altered TIE2 function through a poorly understood
pathway involving VEGF/VEGFR-2 and Ang/Tie-2, in which the interaction ratio of
TIE2 with Angptl and Angpt2 may be disrupted toward Angpt2. Increased affinity of
TIE2 for Angpt2 can lead to vascular destabilization and endothelial cells become
more sensitive to the action of VEGF and other inflammatory cytokines, thereby
increasing endothelial permeability and promoting edema.

Conclusions. The application of bioinformatic analysis provided important data
on the NC_000010.10:9.95093020C&amp;gt; T missense mutation in the MYOF
gene. Based on detailed analysis, the NC 000010.10:9.95093020C&amp;gt;T
(p.Arg1590GIn) mutation is pathogenic and can be considered as a source of sporadic

edema development even in the case of heterozygous carriage.
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AHAJIN3 ®YHKIIMOHAJIBHBIX PA3JINYNUN COCTOSHUM
OPTAHU3MA CPEJICTBAMH KOTHUTUBHON I'PA®UKHN
Apmémenko M.B.*, IIpueanosa H./1.?, bBoopoeckuii E.A.?, Ilempoeckuit A.C."
'"FOro-3anajgHblii roCy1apCTBEeHHbIN YHHBEPCUTET,
Kypck, Poccuiickas ®@enepanus;

*Kypckuii rocy1apCcTBeHHbIH MeIUIIUHCKUA YHUBEPCHUTET,
Kypck, Poccuiickas ®@enepanus

KornutuBHble u300pa)keHUsi Ui aHaliM3a COCTOSIHUSI oOpraHuszMa (Wiu
OTIpENEICHHBIX (PYHKITMOHANBHBIX, (U3HOJOTUYECKUX CHCTEM WJIH OpTraHOB)
NPUMEHSIOTCS B KIMHUYECKOM MEAUIMHE B TIOCIENHEE CTOJETUE JIOCTATOYHO
npoayktuBHO [1, 2]. K TakoBbIM OTHOCSATCS, HampuMep: HU300pa)KEHHWE CUTHAJIOB
OKI', @I, 931" u T.mm., penrreHoBckue u Y3U wuzoOpaxenus. Mexay Tem,
dbopMHpOBaHHE W aHAJIN3 TAKOBBIX M300pa)KEHUU JUIsi MHOTOMEpHOW WH(pOpmauu
pe3yJbTAaTOB PAa3IUYHBIX HAOMIOJACHUNW B HACTOsIeE BpeMs B  MEAUIUMHE
PUMEHSIETCSL PEJIKO M3-3a OTCYTCTBUS (POPMATU30BAHHBIX U MHTYUTUBHO-TIOHSTHBIX
TE€XHOJIOTUH.

Mexnay  TeM, COBPEMEHHOE  pa3BUTHE  LHU(PPOBBIX  TEXHOJOTHUH,
KOHBEPTUPYIOIINE Pa3InYHbIe METO/I0JIOTHH, TTO3BOJISIOT aICKBAaTHO, HA BEpOaTbHOM
YPOBHE CUCTEMHO MPEJCTABIATh CEMaHTUYECKUE paznuunsi. OCOOEHHO 3TO KacaeTcs
00pabOTKM  WHAWBUIYATU3UPOBAHHOW  WHMOpManuu  HEOOJBIIOr0  o0beMma,
0OYCJIOBIIEGHHOTO OCOOCHHOCTSIMH HaOIIOJIEHUN 3a OHMOJIOTMYECKMMHU TpOIeccaMu
(>kUBBIX OOBEKTOB), B KOTOPHIX HabmoaaroTcst peHoMeHnbl «HepHoro nedeas» [3] Ha
done «Ctpensl Bpemenn» [Ipuroxuna [4].

AHanu3 WCCIEIOBaHUN B JIaHHOM HampaBjieHUM [5, 6] moKa3bIBaeT, 4TO
HauOoJIbIIIEE PACHPOCTPAHCHHE TIOJYYMJIM CPEJACTBA KOTHUTUBHOM Tpaduku
unctpymentapus Office, orpaxaroriye pasnuyusi aHaIM3HUPYEMbIX COCTOSIHHH OT
HEKOTOPOUM «TOYKHM OTcueTa» (0a30BOr0 COCTOSIHHS, HOPMBI, OMIOPHOTO COCTOSIHHS,
Kjiactepa W T.I.). TakuM o00pa3oM OCYIIECTBISETCS, MO CyTH, BepOaIbHOE
IIIKAJTUPOBAHKUE CO3/IAaBAEMBIX BU3YAIbHBIX 00pa30B. [IpUMEHHUTENHHO K PEIICHUIO
MEIUIMHCKUX (B TOM 4YHMCJEe KIMHMYECKHMX) 3ajay, B pabdorax A.B. 3aBbsnoBa u

MIOCJIEIOBATENE €ro MmKoJbl [7, 8] B KayecTBE YNOMSHYTBIX «TOYEK OTCYETa»
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mpeajaraeTcsi HCIOJb30BaTh KOOPAMHATHI LEHTpa 0a30BOro Kjiacrepa B
MIPU3HAKOBOM TPOCTPAHCTBE COCTOSHMM 3HAYEHUM IMOKa3aTelel «340pOBOro
4esloBeKa» (HEHAIPSDKEHHOTO COCTOSIHUSL OpraHM3Ma W/WIM €ro CHUCTEM), a
«PACCTOSHUA» OCTAIBHBIX HCCIEAYyEeMbIX OOBEKTOB B MPOCTPAHCTBE COCTOSHUMN
HOpMHUpPOBaTh MO Jucnepcuu 0a3oBoro kiacrepa. B kadectBe (opmupoBaTeneit
OTJIMYUTEIBHBIX METPUK KJIACCU(PUKATOPOB MPEUIaraeTcsi MPUMEHATh TakKue
nokazarenu, kak [ICO® (mokazatenb cucTeMHOU opraHu3anuu QyHkiuil) u MI'OP
(MHOXECTBEHHBIN I'PagUEeHT (YHKIIMOHAJIBHBIX pasnuuumii), XOpOILO
3apEKOMEH/I0BABIINE ce€0s MMPH BHISBICHUN U aHATIM3€ PA3JIMYHBIX MATOJIOTMYECKUX U
NECTPYKTUBHBIX cocTosiHuM [9, 10].

[{eapr0 TPOBENEHHBIX MCCIEIOBAHUN SBISUIOCH H3YYEHHE BO3MOYKHOCTEN
KOTHUTUBHON Trpaduku s (OPMUPOBAHUS  CEMAHTHYECKMX M KOTHUTHUBHBIX
o0pa3oB B mHCTpyMeHTapuu EXcel, oTpaxaromux knactepHsie auddepeHuanbHbie
paszIuyus MEXIy COCTOSHUSMH OpraHu3Ma. B kauecTBe mpumMepa paccMaTpHBalIach
OLICHKA CTENEeHW aJanTUpOBaHHOCTH (yTOOIMCTa MO pe3yibTaTaM 3KcIpecc-
MOHHUTOPHUHTIA 3JIEKTPUYECKON aKTUBHOCTH MBIIIIL] HOT.

B wacTHOCTH, A pelieHus 3a7ad CEMaHTUKO-CPAaBHUTEIBLHOTO BEpOabHOTO
XapakTepa MpeUIaraeTcs MCIONb30BaTh JIENECTKOBBIE JHAarpaMMbl, OCH B KOTOPBIX
pacrnojararTcs paBHOYJAJIEHO Jpyr OT Jpyra, pa3iMyHbIMH crnoco0aMu B
3aBUCUMOCTH OT 1esield Ha0moaenun Jluna, [puaumatomero Pemenne — JITIP (Bpauy,
TPEHEP, MEHEIKEDP, PYKOBOJIUTEND U T.IL.):

- B IPUHATOM NOCJIE0BATEIBHOCTH PETUCTPALIUY;

- B TIOpAJIKE CpaBHEHHUs IOKa3aTelield BHYTPH KIJIACTEPOB COCTOSTHUU
(0OTHOMMEHHBIE MTOKA3ATENH - OCH PaCIIONararoTCs NOCIEA0BATENBHO MO KJIacTepaM);

- B KJIACTEPHO-CUMMETPUYHOM TMOpsake AudPepeHIInaabHOro pasaeaeHus
KJIaCTEPOB.

B nociegHeM ciiydae 1o OCSIM JMarpamMMbl  pacloJararoTCs 3HAYEHUS
aHAIM3UPYEMbIX  TOKa3aTeledl B  MOpsAKe, BBIOPAHHOM  HCCIEIOBATENIEM
(ompeneneHHBIM 00pa30M apryMEHTHUPOBAHO 33JaHHbIM). [IprueM 6a3oBbIi KitacTep

(«omopHasi TOYKa») pacrnoyiaraeTcsi B JIEBOM MOJYIUIOCKOCTH JAWarpaMMmbl, a
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OCTaJIbHBIE — cripaBa. /{7151 OOJbIeit HATTIATHOCTH BU3YaJIbHOTO 00pasa mpejiaraercs
COEIMHATh 3HAYEHUs IOKa3aTenell Ha ocsx. Takum 0o0pa3oM, HMCCIeAOBaTENO AJIS
BepOAJIbHOM OLIGHKH TPEJCTABISETCS KOTHUTHUBHBIA 00pa3-CUMBOJI B  BHUJC
JenecTkoBor auarpammbl. HazoBeM maHHbBIN 00pa3 «(pU3MOIOTUYECKUN TPOGUIIH
muddepennmanbaoro paznuausy (OIIJIP).

[TockonbKy METPUKH aHAIM3UPYEMbIX TIOKa3zaTesied pa3judHbl, TO Tepes
NPUMEHEHUEM TMpe/jlaraéMbIX CpeJICTB KOTHUTUBHON TpapuKkd pPEKOMEHIYETCs
OCYUIECTBJISITh MPOIEAYpPhl HOPMHUPOBAHUS 3HAYEHUH (HAmpuMmep, MO CPEeIHUM
3HAUYECHUSAM T[OKa3areiaed B 0a30BOM Kiactepe). B 3ToM cimydae Ha auarpamme
3HAUYEHHU T[OKas3aTeled  «0a30BOro  Kiacrtepay 0o0pa3yloT  IpaBUIIbHBIN
MHOTOYTOJIbHUK, BIIMCAHHBIM B OKPYKHOCTb C €IMHUYHBIM pPaJAHycoM (Y4TO yI0OHO
1Tl BepOaJbHOM AaHAIMTUKHU — CPABHEHUS C «HOPMOI).

JInst aHanmu3a CTENEHHW OTJIMYMS COCTOSIHUM, MNPOAOJDKAas METOJIOJIOTHIO
npumeHeHus: [ICO®, pazpaborannyto A.B. 3aBbsuioBbiM [11], npesaraercs BBeCTH
MOHSITUE «CUCTEMHAs HaNpsKEHHOCTh cocTosiHus» (CHC) — cTeneHs OTKIOHEHUS OT
HEKOTOPOro 6a30BOro «HEHANPSX)KEHHOr0» cocTOosiHUA SO, KOTOpOE OIpeaesnseTcs o
bopmyie:

CHC=2'In((X_i- (X_i))/c 1),

rae X_i — 3nadenne nokasareis |, (X i) u 6i — COOTBETCTBEHHO, CPEAHEE U
JaUcnepcHs mokasaress B 0a30BOM Kilacce.

[Ipennaraercs ciaenyromas xapakrepucrtuka CHC:

<0.38 He3znaunrtenbHOE HANPSIKEHUE, ONTUMAIIBHBIN YPOBEHB;

<2,38 YMepeHHOE HAPSIKEHNUE;

<2,62 Beipa)k€HHOE HANPSKEHUE;

<3.,62 IlepenanpsxeHue;

<4,62 VcTolleHune peryasiTOPHbIX CUCTEM;

<5,38 Pe3k0 BBIPAXEHHOE HCTOILIECHUE PETYJISTOPHBIX CUCTEM U
aJanTalMOHHOI0 MOTEHIMAaNA.

Ouenennble 3HaueHHss CHC COBMECTHO € peIIAOIMMHM JUArHOCTUYECKUMHU

npaBwiamMu AudPepeHImanTbHON  TUarHOCTUKU W TpeajiaraéMbIMH  CPEICTBAMU
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KOTHUTUBHON TpaduKu, TakUM OOpa3oM, MOTYT OBbITh BKIIOUYEHBI B CHCTEMBI
MOAJICP)KKM TPUHATHS PEIIEHH 00 aJdropuTMe BHEIIHUX BO3JCHCTBUI Ha
ABTOHOMHYIO CHCTEMY YIIPaBJICHHUS OPraHM3Ma C LEJIbI0 ONTUMHU3ALHUUA TPACKTOPUU
pa3BUTHS  COCTOSIHMM — mocienHero. OnHa W3  TUNOBBIX  Pa3HOBHJIHOCTEMN
MH(POPMAIIMOHHO-AHAIUTUYECKON MOJENN TOJACPKKUA MPUHATUS pELICHUH B
JMarHOCTUYECKOM MPOLIECCE PaCCMAaTPUBAETCs, HaIIpUMep, B padote [12].

[lo mpuBeAEHHOW TEXHOJIOTMH OBUIM HCCIEJOBAaHbl COCTOSIHUS MY>KYHH B
Bo3pacte OT 18 mo 35 ner, xapakTepu3ylollue CTENEHb aJalTaldd OpraHu3Ma K
BO3MOKHOCTH  3aHUMaTbCid  npodeccuoHanbHbIM  (pyTOosomM. B kaudectBe
MOKa3aTesel, XapaKTEepU3yIOUIMX TEKYIee COCTOSHHE, HCIOJIb30BAIUCh 3HAUYCHHS
AJIEKTPUYECKON aKTUBHOCTHU MBIIIII JIEBOM M IPaBOM HOTU (MaKCUMaJIbHAs U CPENHss
aAMIUIUTY/IbI 32 ONPEIECICHHOE BPEMSI MOHUTOPUHTA — U3MEPEHHS).

[IpoBeneHHBIN BEIYMCINUTEIbHBIN 3KCIIEPUMEHT I10KA3aJ1, YTO:

1. Ilpu NOBBILIEHNN YPOBHS aJallTUBHOCTH OpPraHU3Ma K paccMaTpUBacMOMY
BUJly CIIOpPTa HAIJISAHO HAOJIOAAETCS Cy)KEHHWE IUIOIaau (Uryphl B MPAaBOM 4acTu
OJIIIP nmo mepe pocrta CTENeHr aJaTUBHOCTA OPraHu3Ma 10 CPaBHEHUIO C JIEBOM I10
BCEM PErHCTPUPYEMbIM IOKa3aTeNsiM, MO BCEM PAaCCMAaTPUBAEMbIM MBIIILIAM, YTO
HOJYEpKUBAEeT KakK 0oJjiee SKOHOMHBIM pacxoj SHEPreTHYecKOro MOoTeHIraia
OpraHu3Ma, TaK W POCT CTENEHU KOPPEIUPOBAHHOCTU MEXKAY aHAIU3UPYEMbIMU
MOKa3aTeNsIMU,  XapaKTEPU3YIOUIUMU  YBEIMYEHHE POJIA  MOJOKHUTENbHBIX U
OTpHULATENbHBIX OOPAaTHBIX CBSA3€M B ayTOyNpaBiICHUHM (PU3MOJIOTHYECKHX CHUCTEM,
OoJiee amanTupyeMbIX K pyTOO0Ty Opranusma.

2. Ilpennaraemsbie isenectkoBble auarpamMmbl DJIIP mno3BosdgOT OBICTPO
OLICHUTH CTENEeHb aJalTUBHOCTU 0€3 MPOBEACHUS MaTEMAaTHUECKUX PacUETOB.

3. CHC opranusma yBeNIMYMBaJIacCh M0 MEPE pOCTa aJallTUBHOCTU B CPEIHEM
70 3,5, 4TO TOBOPUT O POCTE HAIpsDKEHUs 0€3 aJanTallMOHHOTO CPbIBa OpraHu3Ma
(cxopee pocTa, a He CHUKEHUS aIalTallMIOHHOTO PE3EPBa).

4. JlenectkoBblie nuarpamMmsl @DJIIIP, mocTpoeHHBIE Ha HOPMHPOBAHHBIX
JaHHBIX, 00JIaJal0T WHTYUTHUBHO-TIOHATHOM HArJISIHOCTBIO MPH PELICHUH 3ajad

b depeHurnanbHON TUarHOCTHKY.
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Takum 00pa3om, IPOBEACHHBIE UCCIEAOBAHUS MMOKA3bIBAIOT MEPCIIEKTUBHOCTD
MPEIOKEHHOTO Toaxoaa st audepeHInanIbHOrO CpaBHEHUSI COCTOSHUN Kak

OpraHuima, TaxKk U @HSHOHOFI/I‘IGCKHX CUCTCEM HUJIN OPTaHOB.
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PE3YJIBTATBI DOPEKTUBHOCTU METOJ10B UHAYKIIUAU POJOB
B YCJIOBUSX OIIL I'OPOJA KYPCKA 3A 2022 T0J
bapcyk A.A.
Kypcknii rocygapcTBeHHbI MeIUIMHCKUIT YHUBEPCHUTET,
Kypck, Poccuiickas ®@enepanus

OnHa U3 IPUOPUTETHBIX 3a/1a4 COBPEMEHHOT0 aKylIepcTBa — 3TO 00eCreYeHne
OJaronmpusATHOrO Mcxona OepeMEHHOCTH U POJAOB JAJsi MaTepu U mionaa. bepexHoe,
€CTECTBEHHOE POJIOpa3peUICHHE TPHUOOPETIO 0COOYI0 3HAUMMOCTD B CBSA3H C HOBBIMHU
BO3MOKHOCTSIMU IOATOTOBKM MIeiikn Matku K poaam. B OBY3 OIIL mmpoxo
OPUMEHSIOTCSI MEIULIUHCKUE TEXHOJIOTMH MaJIOMHBA3UBHBIX CIOCOOOB YCKOPEHUS
«CO3pEBaHUA» LIEMKW MATKH, YTO I03BOJIIET NOMJAEPKATh TEHACHIMIO OTXO0Aa OT
«arpeccUBHOIO» aKylIepCTBa.

B coBpeMEHHOM akylIepCTBE BaXHOE MECTO OTBOAMTCS HCKYCCTBEHHOMY
ponropazpemieHno. Yacrota TakMX CIPOBOLIMPOBAHHBIX pOJOB COCTaBIISIET B
pa3imnuHbIX KIMHUKAX OT 10% no 20%. MHaynupoBaHHbBIE POIBI — 3TO HCKYCCTBEHHO
BBI3BAHHBIE POJBI IO IOKAa3aHHWAM CO CTOPOHBI MAaTepH M IUIOAA, a TaKXKe IO
COYETAaHHBIM MTOKA3aHUSIM.

ens wuccnemoBanus. BpisgsBuTh Hanbonee 3(PGEKTUBHBIA METOJ WHIYKIIUH
ponos B OIIII 3a 2022 rog.

Marepuainsl 1 MeTOAbl. 596 marueHTKaM OTACICHUS MaTOJOTUN OEpPEeMEHHOCTH
OIIll Ha pa3HBIX CpOKAax TeCTallMd C pPa3IMYHBIMU OSKCTPAreHUTAIbHBIMU
MaTOJIOTUSIMU ~ OBbUIM  NPUMEHEHBbl  CIEAYIOIIUE CXEMbl HMHAYKLIHMH  POJIOB:
MUDETPUCTOH — MOJHBIA Kypc 2 Tald., MUGENPUCTOH MOJIHBIA KypC + aMHUOTOMHUS,
MUpenpucTon — MmoyHbIN Kypc 2 Tab. + karerep Dosuies, MUGETPUCTOH — TOJTHBIHI
Kypc 2 Ta0. + npenuui rejib, aMHUOTOMUS, MU(ENPUCTOH — HEMONHbIN Kypc 1 Tab.,
MpENUANII Tellb, Karerep Pouies.

PesynbraTel. Y aenpHbI BeC MHAYLUMPOBAaHHBIX poAoB 3a 2022 roa cocTaBui
26,8%, umu 596 ciyuaeB. bosblioe KOIMYECTBO MHAYLUUPOBAHHBIX POJAOB FOBOPUT O

TSKECTU NATOJIOTUH NMAlUEeHTOK, nocTynuBIux B OIILI.
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B 140 cnywasx poapl 3aKOHYWJIHCH Olepalell KecapeBa CEYEHUs, yIeIbHbII
BeC — 23,5%. To ecTb mpakTUYECKN KaXKAas YETBEPTas KEHIIMHA MOCJIe MHIYKIIHH
POJIOB HE CMOTJIa POJIUTH ECTECTBEHHBIM ITyTEM.

BeiBogsl: B 140 ciywasx poabl 3aKOHUYMJIMCH ONEpALMEN KecapeBa CedeHus,
ynenbHbId Bec — 23,5%. To eCcTh NpakTHUYECKH Ka)K[aas 4yeTBepTas JKCHIIMHA I10CIE
UHAYKLIHUA POJOB HE CMOIJIAa POAUTH €CTECTBEHHBIM IyTeM. llokazanusimMu aiis
MHAYKIIMHA POJOB ObLTH KaK CO CTOPOHBI KEHIIUHBI, TAK U CO CTOPOHBI TIO/A.

AHanuzupys 3QQPEKTUBHOCTh Pa3IMYHBIX METOAOB POAOPA3PEIICHUS, MOXKHO
BBIJICINTh AMHUOTOMHUIO KaK CaMblii TPOTHOCTHYECKH OJIArONPHUATHBIA A
€CTECTBEHHBIX POJIOB.

Camblif OOJBLION YJENbHBII BEC ONEPATUBHOIO POAOPA3PELICHUS IOCIe

npuMeHeHus 6amiona dosuies, Kak B COYETaHUU ¢ MUPETPUCTOHOM, TaK U 0€3 HETO.

Cnoucok nurepaTypsl
1. https://core.ac.uk/download/pdf/53875701.pdf
2. https://science-education.ru/ru/article/view?id=23395
3. https://lwww.lvrach.ru/2014/04/15435945
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JJTHEBHOM COH M EI'O ®U3NOJIOTUYECKOE 3HAYEHUE
baysp A.U.
Kypcknii rocygapcTBeHHbI MeIUIMHCKUIT YHUBEPCHUTET,
Kypck, Poccuiickas ®@enepanus

AxrtyanbHOCTh. COTJacHO HCCHENOBAaHUSIM B OOJACTH COHMOJIOTMH JIOJIS
JII0JIeH, UCIBITHIBAIOIIMX JHEBHYIO COHJIMBOCTh, BBICOKA M MPOJOJKAET pacTu [6].
JlaHHOE SIBJIEHHE CBSI3aHO C YBEJIMYEHHUEM TeMIIa YKU3HH, MOBBIIIEHHON MO3TOBOM
AKTUBHOCTBIO W YXYJIICHUEM KadecTBa HOYHOro cHa. l3-3a 3TOro BO3HHKIA
NOTPEeOHOCTh B JHEBHOM CHE KaK B CIOoco0€ KOMIEHCAIUH, KOTOPBIM COCOOCTBYET
CHSITUIO HANPSKEHHUS, YMEHBIICHUI0O UHTEHCUBHOCTU TOJIOBHBIX 0OJIeH, CHUKEHUIO
BHYTPHYEPEITHOTO JABJICHUS U MOBBIIIICHUIO TTPOTYKTUBHOCTH.

[{enb. BeISBUTD MOJIOKUTENBHBIE U OTPULIATEILHBIE CTOPOHBI THEBHOTO CHA.

Mertonpl. UccnenoBanue BKIIOYHIO B CE0sl aHAMTUYECKUN M JIMTEPATypPHBIN
0030p crareli B 6a3e manubix PubMed, Googleacademy, onyoimkoBanHbix ¢ 2009 1o
2022 rr.

PesynbraTel uccnenoBaHus. B Xome aHanmm3a MCCleNOBaHUM, KOTOPBIE
Kacanuch PGEKTUBHOCTH JHEBHOTO CHA IS TMOBBIMIEHUST paboTocrocoOHocTH [4],
OBUIO YCTAaHOBJIEHO, 4YTO mociie 20-MUHYTHOTO CHa CYOBEKTUBHBIC MOKa3aTEH
(6ompocTh, UHTEpEC, HAacTpoeHue) u oO0bekTuBHBIE mokazarenu (YCC, Y/, AJl)
YIIYUIIAIUCH [5], 4TO MpSAMO yKa3biBaeT Ha 3G(HEKTUBHOCTH JHEBHOTO cHA. He MeHee
BOXHBIM SBISIETCS W TOT (akT, YTO TPH HEMPOJOKHUTEIHHOM JTHCBHOM CHE
(mmuTenbHOCTh OKOJIO 30 MUHYT) YIYyYIIalOTCSd KOTHUTHBHBIC (DYHKIIMH, OJTHAKO B
OTHOIIEHUU K MPOIEAYPHOU (ABUTATEIIbHON) MaMsITH Takoi 3G EeKT He HabmoaaICs
[8]. Taxyke ObLIa yCTaHOBJIEHA CIIEIYIOIIAs 3aKOHOMEPHOCTh: YeM JIOJIbIIE THEBHOMN
COH, TEM JIOJIBIIIE COXPAHSIETCS MPOJYKTUBHOCTh Ha OCTABIIUKCA OTPE30K BPEMEHH.
Opgnako crtouT OOpaTUTh BHHMAaHHWE Ha TPSIMYK 3aBHCHMOCTH  MEXKIY
MIPOJIOJDKATEITLHOCTBIO THEBHOTO CHA U 3(P(EKTOM COHJIMBOCTH, KOTOPHIA BO3HUKAET
mocie mnpoOyXaeHHs. ITO CTOMT Y4YUTHIBATh, TaK KaKk B JaHHBIM TEepUOA
IIPOYKTUBHOCTh OTHOCUTEIIEHO HU3Kas. Takke HY)KHO YUHUTHIBAThH ITEPHUOT BPEMECHH,

B KOTOpBIM COBepIIAaeTCs AHEBHOW COH. DTO HEOOXOIMMO, YTOOBI HE YXYALIUTH

78



KadueCTBO HOYHOTO CHA, KOTOPBIN SBJSETCS OOJiee BaXXHBIM IO CPaBHEHUIO C
THEBHBIM. B Xo11e ncciaenoBanmii ObLIO yCTAaHOBJICHO, YTO THEBHOW COH HE BIHSICT HA
KaueCTBO HOYHOTO CHA, HO NIPH YCJIOBUHU, YTO JOJS AHEBHOIO CHA HE JOJDKHA
npesbiath 30% 0T o0mIel MPOAOIAKUTEILHOCTH CHA, TAKXKE MPOJOJIKUTEIBHOCTD
THEBHOTO CHAa He mpeBblmaeT 60 MHHYT, MU caM [IHEBHOM COH 3aBEPIIAETCS 10
16 gacos [1]. YBenuueHne npoaoJKUTELHOCTH, a TAKKE CMEIIEHHUE TIEprOojia CHA Ha
OoJiee MO3MHME Yachl HECOMHEHHO BJICYET 3a COOOM HapylleHHE Ka4ecTBAa HOYHOTO
CHA — CHIDKAETCs MPOLEHT TpeThel cTaauu (a3bl MeyieHHoro cHa [8]. JlHeBHOM coH
o0JiajaeT psAIOM MPEUMYIIECTB, HO Ba)KHOCTh HOYHOTO CHAa HECPAaBHEHHO BajKHEE.
Bo-nepBhiX, TOIBKO B TEMHOE BpEMs CYTOK CHHTE3UPYETCSI TOPMOH MEJIATOHUH,
KOTOPBIN CIIOCOOCTBYET HOPMAJILHOMY BOCCTAHOBJICHUIO OpraHu3ma. MenaToOHHH He
BBIJICTISICTCSI HA CBETY, MOATOMY IOCIE JHEBHOIO CHAa YeNOBEK olrymaeT 3PdexT
COHJIMBOCTM HAaMHOTO JOJIbIIIE, YE€M IOCJIE€ HOYHOTO. BO-BTOpBIX, BBIABJIEHA CBS3b
MEXKy MPOJOHKUTEIbHOCTHIO JHEBHOTO CHA U YBEIMYEHUEM BEPOSITHOCTU PA3BUTHUS
caxapHoro jgua0era. OTO CBS3bIBAIOT C OOIIUM BOCCTAHOBJIICHHMEM OpraHu3Ma,
KOTOPO€ BO3MOYXHO TOJIbKO B MPUCYTCTBHHM TOPMOHA CHA. OpraHu3M MOJTHOCTHIO HE
BOCCTAHABJIMBACTCS, MOATOMY 3alyCKAIOTCS ajJbTePHATUBHBIEC IMYTU KOMIIEHCALIUU
TUTIOPHEPTETHUECKOTO COCTOSIHUSI TYTeM YBEIWYECHHUS TMOTPEOJICHUS TMHUIIEBbIX
BEIIECTB (B OCHOBHOM YTJIeBOJIOB). BenencTBue OONBIIOro MOTPEOICHUS TITFOKO3BI
HYKHO U 00JIbIlIEE KOJIMYECTBO COOTBETCTBYIOIIUX TOPMOHOB (MHCYJIMH, TJTFOKAroH).
VBennuuBaeTcd Harpy3ka Ha MOKEIyIo4Hyro kenesy. (CucremaTuyeckas
neperpy3ka, COOTBETCTBEHHO, MOBBIIIAET PUCK pa3BUTHUS caxapHOro auaodera [7].
brina ycTaHOBIIEHA CBS3b MEXAY MNPOJOJDKUTEIBHOCTHIO JTHEBHOTO CHAa M
puckoM pazButus 6one3nn AunbireriMepa. Bo Bpemsi 601pcTBOBaHMS TOJTOBHOM MO3T
noTpebsisieT ropa3ao OoJbIle TJIOKO3bl, YeM BO BpeMs cHa. VHTEHCHBHOCTH
MOTPeOJICHUST TIIOKO3bl COOTBETCTBYET WMHTCHCHBHOCTH YMCTBEHHOH paboTHI,
YPOBHIO CTPECCA, KOTOPBIM UCIBITHIBAET YEIOBEK B TAHHBIM MOMEHT. [lepen HOUHbIM
CHOM OpraHu3M IIOCTyNaTeIbHO TOTOBHUTCS K TMEPUOAY CHA, MPOUCXOJUT
yMEHBIIIEHHE 00bemMa moTpedisieMoit Tioko3bl. Ho mepen MHEBHBIM CHOM CTaaus

«(IIOATOTOBKKW» OTCYTCTBYCT, IIOOTOMY CKOPOCTH HOTpC6HeHI/IH OCTaEeTCsI MOCTOSIHHOM.
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B 3TOT nepuoa BO3MOKHO HapylI€HUE TPAHCIIOPTA TIIFOKO3bI U3 COCYIOB B HEMPOHHI,
M3-3a 4Yero IMPOUCXOJUT HaKOIJIEHHEe caxapoB B wuHTepctuiuu [9]. Takxke
uccienoBarenu oOpaliaroT BHUMaHHE Ha TOT (DaKkT, YTO BCJIEACTBUE YXYIIIEHUS
KauecTBa HOYHOIO CHa (XpOHHMYECKOE HENOChINIAHWE), B TOJOBHOM MO3re
HaKaIuIMBaeTCsl TOKCHH, HUMEWIMi OenkoByro mnpupoay [3].  DTOT TOKCHUH
YTWIM3UPYETCS TOJILKO B HOYHOE BpeMs IMOJ JEHCTBUEM CHEIHAIbHBIX CHCTEM
rOJIOBHOTO MO3ra. Tak Kak HapylIeHbI MPOIECChl HEUTpanu3auu, IPOUCXOIUT €ro
HAKOIUICHUE B MHTEPCTUIMU. TakuM oOpa3oM, MpU JOCTHKEHUHU OIpPEIETICHHOM
KOHIICHTpAIlMM JTOT0 TOKCHMHA BO BpeMsl MPOJOJDKUTEIBHOTO JHEBHOTO CHa
MPOUCXOJIUT OOpa30BaHUE AMWIOUJIOB, YTO SIBJISIETCS KIMHUYECKUM IOKa3aTelieM
HaJUYUs WIK pa3BUTHs 00je3Hu AnblreriMepa [2]. IHTEHCHUBHOCTD 3TUX MPOIIECCOB
HauOoJiee aKTHMBHA MPU TMATOJIOTMYECKUX COCTOSHUSIX W B IOXKUIOM BO3pacTe.
OnHako CTOUT 3aMETUTh, YTO 3TOT TOKCHUH MOXET HE TOJIbKO (HhOPMHUPOBATH
aMUJIOUbl, HO U OKa3blBaTh TOKCHYECKOE M Pa3pyILIAIONIEE JACHCTBHE HA KIETKU
rOJIOBHOT'O MO3ra.

BoiBojibl. /IHeBHOM cOH 00nagaeT Kak MpEeUMYIIECTBAMHU, TaK U HEJOCTaTKaMHU.
Koporkuii nHeBHOW CcoH sBiAeTcs A(P(EKTUBHBIM  CIIOCOOOM  TOBBILLIEHUS
paboTOCIIOCOOHOCTH, HO TIPH YCJIOBUH COOJIOJEHUS OCHOBHBIX TPEeOOBaHMIA:
IPOJIOJKUTEILHOCTE HEe Oosiee 60 MUHYT, He TIo3Hee 16 yacoB. Ho cTonT moMHUTB,
YTO, HECMOTPSI Ha CBOIO 3(h(PEKTUBHOCTH, OH HECTIOCOOEH 3aMEHUTh HOUYHOM COH, BO

BPCMA KOTOPOI'0 OpraHu3M BOCCTAHABIINBACTCA U n30aBJIgeTCs OT TOKCHHOB.

Cnucoxk murepaTypsl
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SHAUYEHUE HUCTENH/IIUCTUH CUCTEMBbI B PEAJIM3ALIUN
IPPEKTOB O30HA
buneukaa E.C., 3unuyk B.B., Bonoouna A.A.
I'poaHeHCKHMHA rOCYyAapCTBEHHbIN MeIUIMHCKUA YHUBEPCUTET,
I'poano, besopyccus

Beenenune. CepoBomopon (H,S) mpexacraBisier coboil  ra3oo0pazHyio
CUTHAJIbHYI0O MOJIEKYIYy, WTPAIOIIYI0 BaKHYIO pPOJIb BO MHOTHX (PU3MOJIOTHYECKHX
polieccax U OTHOCSUIYIOCS, KaK MOHOOKCH/T a30Ta U MOHOOKCH/I YTJIEpo/ia, K TpyMIe
CUTHAJIBHBIX AareHTOB, HA3bIBAEMBIX Ta30TPAHCMUTTEPAMHU. IJTOT Ta30TPAHCMUTTED
MOXXET 00pa30BBIBAThCA Kak B (DEPMEHTATUBHBIX, TaK U B HehEepMEHTATUBHBIX
peakuusix. B ¢depmentatuBHOW mnpoaykuuu H,S B opraHuzMe y4acTBYIOT
Tpu  (QepMeHTa: [HUCTAaTHOHWH-Y-Ia3a, [HUCTaTHOHWH-B-cumHTaza (CSE) wm
3-MepKanTonupysarcyyibporpancdepasa, nociaeansst cnocodcTByer cunresy H,S B
sputpouurtax [1]. CepoBomopoa OKa3bIBAET BJIMSHHE HA MEXAHU3MbI TPAHCIOPTA
KHCJIOPOJa KPOBBIO, B TOM YHKCJIE U 32 CUET B3aUMOJCHCTBUS C MOHOOKCHIOM a30Ta
(NO) [2]. B panee mpoBeneHHOM HaMH 3KCIIEPUMEHTE O30H IOBBIIIAT CPOJICTBO
remoryiobnna k kucnopony (CI'K), mpu sTom oTmeuancst poct ypoBHs H2S.

Kpowme Toro, H,S yuacTByeT B perymisiiuu OKUCIUTEIbHO-BOCCTAHOBUTEILHOTO
Oammanca ierku. CHWKEHHWE €ro CHHTe3a COIMPOBOXKIAETCS IOBBIIICHHBIM
0o0pa3oBaHMEM AaKTUBHBIX (OPM KHUCIOPOAA, POCTOM AKTUBHOCTH NEPEKHUCHOTO
OKHCJICHUS JIMMHAOB, a BBeAeHUE JoHOpoB H,S momaBnser pasButhe
OKHUCJIUTEIBHOIO CTpecca M aKTUBUPYET aHTHOKCUAAHTHBbIE (PEPMEHTHI, TAKUE Kak
CyNepOKCUIIMCMYTa3a, KaTajasa u riayTaTuoHnepokcuaasa [3]. B cBs3u ¢ 3TuM 1eib
Hamei paboThl — W3Y4YCHHE 3HAYCHHS IMCTCHH/IIUCTUH CHUCTEMbl B pealu3alliu
3¢ dEeKTOB 030HA HA KMCIOPOATPAHCTIOPTHYIO (PYHKIIMIO B OMbITaX IN Vitro.

Metonbl uccnenoBanus. OnbIThl ObUTM BBITIOJIHEHBI Ha 00pasiax KpOBH,
3a0paHHBIX OT OeJbIX Kpbic-caM1ioB Maccoit 250-300 r (n=10). O6pa3ipl KpoBH ObLIH
paszaenensl Ha 5 rpynm mo 3 mul. K kaxaol anukBoTe M00aBisIM 030HUPOBAHHBIN
M30TOHUYECKUN PacTBOP XJIOpHia HaTpus B o0beme 1 mi (B 1-10 6€3 030HUpOBaHUS)

u 0,1 M pacTBOpOB, COAEpXKAIIMX Ta30TPAHCMUTTEPHI (B 3-10 — TUAPOCYIbPUA

82



HaTpus), B 4-10 — KOMOMHAIMS HUTPOIVIMLEpPUHA (KOHEYHAs KOHIEHTPALIHS
0,05 mmome/n (SchwarzPharma AG)) m ruapocynsduna wHatpus 0,38 MMOIB/I,
B 5-10 — HeoOpatumbIil nHruouTop hepmenta CSE — DL-npomaprunrnunvd (PAG) u
M30TOHUYECKUU pacTBOp xJyopuaa Hatpus (B 1-10, 2-10), mociie 4ero MpoObl
nepememmBanuch. llokazarenu kucnopoarpancnoptHoit ¢ynkiun (KT®) kposu
ornpenersui Ha razoaHanusatope Stat Profile pHOX plus L B kpoBu npu 37°C nocie
n00aBJeHHs 030HA: apuuansHoe nasieHue kucuopoaa (PO,), cteneHb OKCUreHaIH
(SO,). CrnextpooTOMETPHUIECKHMM METOIOM OICHHBAIM CPOJCTBO I'€MOIVIOOMHA K
kuciopoay (CI'K) mo moxkazarento P50pean (PO, kpoBu npu 50% HachlllieHUN ee
kuciaopoaom). 3HaueHue P50ctang W MoOJIOKEHHWE KPUBOM  JUCCOIMALIUU
okcuremornobuna (K10) paccuntsiBanu o Gopmysiam Severinghaus.

JlJis o1ieHKH pe3yNbTaTOB MCIOJIh30BANACh HEMapaMeTpuiecKas CTaTUCTUKA C
npuMeHeHreM mporpammbl “Statistica 10.0”. JJocToBepHOCTh MOJYYCHHBIX JTaHHBIX C
y4eTOM pa3MEpOB MaJioil BBIOOPKH, MHOXKECTBEHHBIX CPABHEHHUM OIEHUBAIU C
ucnosnb3zoBanueM U-kpurepuss ManHa-YuTHu.

PesynwraTel. BBenenue umHruOutopa cuHtesa cepooaopona (CSE) B atmx
yCIOBUSAX TpUBOAWT K ymeHbmieHuto: PO, u SO, mo cpaBHEHHIO C TPYIIOH, B
KOTOPYIO BBOJMWJIN TOJBbKO 030H. IlokazaTenb cpoacTBa reMoriioOvHa K KUCIOPOAY
P50pean npu 3toM ymenbinaetcss KJIO B 3Toil cepun cmeniaercs BIeBoO.

[Tpu nobGaBnenun ruapocydbGUIa HATPUS B KPOBb B YCIOBUAX BBEACHHUSA
o30Ha He  HaOmomaercs  ycuieHuss ero  dddexkra Ha  mapaMeTphl
KHCIIOPOATPAHCIIOPTHON (YHKIIMM KpoBH. B TO ke BpeMs BBeJCHHE KOMOWHAIMH
HUTPOTJUIEPUHA U TUAPOCYIbGUAa HaTpus MPUBOAUT K yBenumueHuro PO,, SO,.
[TokazaTenr cpomctBa remoriobmHa k  kuciaopomxy PS5Opean pacrer 1w,
cootBeTcTBeHHO, K/IO cnBuraercss BOpaBo MO CPaBHEHUIO C TPYMIOH, B KOTOPYIO
BBOAWIN TOJbKO 030H. Takke HaOmomaercss yBenumueHue PS5Ocrana. 3HauMMBbIX
M3MEHEHUH apaMeTpOB KHUCIOTHO-OCHOBHOTO COCTOSIHUSL HE OTMEYAETCH.

CoryiacHO TIOJIyYeHHBIM HaMU JJAHHBIM MHTHOWUTOpP CHHTE3a CEpOBOOPO/IA B
yCIOBHSIX IecTBUS 030HA yMeHbIaeT PO,, SO,, PSOpean kpoBu u cOmpoBOKAAETCS
casurom KJIO BieBo, a BBeneHUe TUAPOCYIbGHUIa HATPUS B UCCIETyeMbIi oOpasely

83



He MeHseT »H¢ddext o30oHa Ha mnapamerpsl KT kpoBu. I['azorpancmutrep
CEepoBOJIOPOA 3ajciicTBOBaH B peanuzanuu dpdexkra o3oma Ha CI'K. H,S
CIOCOOCTBYET akTUBaUu aucdocdorimmieparMmyTasbl, CTUMYJIHpYIOLIEH cuHTe3 2,3-
mudochoraunepatra u  ymenpmaronied CI'K  [4]. Taxke B3auMojeicTBHE
reMorjoOMHa C JaHHBIM Ta30M MPUBOAUT K 00pa3oBaHUIO CYJb(preMoriodouHa,
kotophiii cHrkaet CI'K.

Taxkum 00pa3oM, TOTyYCHHBIE HAMH JAHHBIC CBHJICTCIBCTBYIOT O CIIOKHOM
HEOJIHO3HAYHOM BKJIAJIE IIUCTEUH/IIUCTUH cUCTeMbl B 3dexTe o3oHa Ha KT kpoBw.
NHrnbutop cuHTE3a Ta30TPAHCMHUTTEPA CEPOBOJAOpPOAA MPHBOAUT K CHIDKCHUIO
adexkTa 030Ha Ha KHUCIOPOACBSA3BIBAIOIIME CBOMCTBA KpoBU. BBeneHue
TUAPOCYIb(HUIa HATPUS HE YCHIMBACT BO3JCUCTBHE JTOTO0 Tra3a Ha JaHHBIC
napameTpbl. JloHop razorpancmurrepa NO B komOunanuu ¢ H,S yBenuuuBaer
BIIMsIHKE NaHHOTO ra3a Ha KT® kpoBu.

Pab6oTa BbeInosiHeHa B pamkax mpoekrta ['TIHM Ne 30-24/549-21.
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I'EHJIEPHBIE OCOBEHHOCTU BOCITPUSATUSA ITIOPOT'OBBIX
3HAYEHUW U MEPEHOCUMOCTH INMPEAEJBbHBIX BEJIMYUH
JOINOJIHUTEJBHOI'O PECITMPATOPHOI'O COITPOTUBJIEHUA
bypmamosa M.A., Takmapoea /[.M., @edocvkuna A.K., Anvikuna K.B.
Psi3anckui rocyiapcTBeHHbIN MeTUUMHCKUHA YHUBEPCUTET,
Psizanb, Poccuiickas @enepauus

Beengenune. Tpu roma Hazaq 4YelIOBEUECTBO CTOJKHYJIOCH C MaHAEMHEH
COVID-19, uto co3mano HEOOXOAMMOCTH PETYISIPHOTO HCIIOIB30BAHUS CPEACTB
WHAVMBUYabHOM 3alUThl, B YaCTHOCTH MAaCOK W PECIHUpPaTOpPOB, KOTOpHIE, Kak
M3BECTHO, CO3/Ial0T HEKOTOpPOE pecnupaTopHOEe comnpoTuBieHue. Kpome Toro,
JOTIOJTHUTENBHOE  PECIUPATOPHOE CONPOTHBICHHE Yy4YacTBYeT B IAaTOreHE3e
O0OCTPYKTUBHBIX OoJie3HeH yerkux, Takux kak XOBbJI, OponxuanbHas actMa U T.J.
Ha ¢one sToro B nociennee BpeMs 3HaAUUTEIBHO BO3POC UHTEPEC K MPOUCXOKIECHUIO
OIIYIICHHUM, BO3HUKAIOIMMUX NpHU 3aTpydHeHuu nabixanus [1]. Tak, mo maHHBIM
K. Killian, 3mopoBelii 4enoBeK CHOCOOEH 3aMETHTh YBEJIHYEHHE PE3UCTHUBHOU
Harpy3ku Bcero Ha 0,5 cMm Box. cr./i/c [2]. UTO KacaeTcsi caMOro BOCIPHUSTHUS
PE3UCTUBHBIX HArpy30K, TO OCHOBHO€ 3HA4Y€HUE 31EeCh OTHAIOT COOTHOLIECHUIO
ah(epeHTHBIX CTUMYJIOB, TIOCTYMAIONIUX U3 MEXaHO- ¢ XEMOPEIENTOPOB
JIbIXaTeIbHON
cuctemsl [3].

Lenr wuccnepoBanus. WM3yduTh TeHAEpHbIE OCOOEHHOCTH BOCHPHITHS
MOPOTOBBIX 3HAYCHUN W TMEPEHOCHUMOCTU MPENETbHBIX BEIHYMUH JIOMOJIHUTEILHOTO
pecniupaTtopHoro conpotusienus (PC).

Marepranel u mertonsl. bputo mccienoBaHo 76 340pPOBBIX HCIBITYEMBIX
(40 xxenmmH u 36 myxuuH) B Bo3pacte 20-24 net. Ilepen HayanoMm uccieq0BaHUS
UCIIBITYyeMbIE JlaBaii WHQpOpMHUpoBaHHOE coryacue. KpurtepusiMmu otbopa cranu
OTCYTCTBUE XPOHUYECKUX 3a00J€BaHWN, B YaCTHOCTH OpPOHXHAIBHOW aCTMBI,
CEpICYHON WM HEBPOJIOTHUYECKOW TMAaTOJIOTHH, OTCYTCTBHE (paKTa KypeHUs B
IIPOIIIIOM WJIM HACTOSIIEM, a TaK)Ke OTCYTCTBHE OCTPBIX PECIIMPATOPHBIX MH(EKIIUN
3a mocineanue 30 nHeil. B xoxe wuccrneqoBaHUs TPOU3BOJIUIIOCH JO3WPOBAHUE

IMOPOIrOBbIX PE3UCTUBHLIX HAIPY30K C TIIOMOHIBIO ITHCBMATHUYCCKOI'O0 3aTBOpaA,
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KOTOpbId mo3BoJsu1  1iaBHO MeHsATs J[PC Bmoxa B gumanazone ot 0,2 go
28 cm Bom. cr./n/c. IlepenocumocTh mnpenenvHbix 3HaueHmit JI[PC Bmoxa
omnpeneNnsuiach  BEIUYMHOW  BHYTPUPOTOBOTO  JIABJICHHUS TPU  IPEOJOJICHUU
pe3ucTuBHOM Harpy3ku 96 cm Boa. cr./i/c (mpoba Mromiepa). Bo Bpems ompene-
JIEHUSI TIOPOTOB M TPEACIIOB PE3UCTUBHBIX HArpy30K Y MCHBITYEMBIX OMNPEIEISIINCh
WHCIIMPATOPHBIN MOTOK (JI/C) U BHYTPUPOTOBOE JaBJICHUE (CM BOJI. CT.).

Pesynpratel. [loporossie 3nauenus [IPC coctaBunu 2,6+0,2 cM BOI. CT. y
xeHmH u 2,840,2 cM Boa. cr. y MyxuuH (p&amp;gt;0,05). TectupoBanue
IpeAeabHbIX 3HaYeHn nepeHocumMoctu /JPC moka3amo cTaTUCTHYECKU TOCTOBEPHBIE
pa3nuuusg BHYTPUPOTOBOIO AABICHUS: Yy KEHIIMH — 39,6+£3,6 cM Boa. CT. u 48,3+
4,8 cm Boa. cr. y myxuuH (<0,05). [Ipu 3TOM cTeneHb KOMIPECCUU KaHaja BJOXa
P TECTUPOBAHUM PE3UCTUBHOW 4YyBCTBHUTENIbHOCTH (PY) y >KEeHIIMH JOCTOBEPHO
npeBbllana TakoByrw y MyxuwH: 70,3£9,8 mm pr. ct. u 57,4+£7,5 MM pT. CT.
cootrBeTcTBeHHO (<0,05). MHCnupaTopHblE MOTOKM Yy MYXYUH MPH OMNPEICIICHUU
IIOPOTOB OKa3aJKMCh OoJibIe, yeM y sxeHmuH (<0,05).

BriBoawsl. Hamie uccienoBanue mnokaszano, 4To rnoporoBeie 3HaueHus JIPC y
MY>KUMH U Y )KEHIIUH CTaTUCTUYECKU HE Pa3IMyalIKCh, B TO BpeMs KaK MpeaeiabHbIC
3HadeHus JIPC y MyX4YuH JOCTOBEPHO MpPEBBIMIAIOT TakoBbie y skeHinuH (<0,05).
CreneHb MEpeKpbITHS  KaHala BAOXa NPU  TECTUPOBAHUM  PE3UCTUBHOMU
YYBCTBUTEIBHOCTH Y KEHLIUH JOCTOBEPHO OoJbIIe, ueM y MyxuuH (<0,05), uro npu
OTCYTCTBUHU MOPOTOBBIX paznuuuii PU cBugeTenbcTByeT 0 60s1ee HU3KUX 3HAUYCHUSIX
BEHTWJISIHIMOHHOTO TOTOKAa Yy JKEHIIMH. B COOTBETCTBMM C  OCHOBHBIM
ncuxopuznyeckum 3akoHoM BebGepa moporu oOHapyxkenuss JPC u3smensitorcs B
3aBHCHUMOCTH OT COOCTBEHHOI'O COIPOTHUBIICHHS JIbIXaTeNIbHbIX MyTel. B HacTosmeM
UCCJIEIOBAHUM [JISl OLIEHKH COIPOTHUBJICHMS JIBIXATEJbHBIX MyTeH HCIBITYEMBIX
AHAJIOTMYHOT'0 BO3pPAcTa U MOJIa Mbl UCMOJb30BAIN 3TAJIOHHBIE 3HAYEHHUS], KOTOPBIE Y
MY>KYMH HECKOJbKO BbIIIE, 4YeM Yy >keHmuH (7,56 u 5,78 cMm Boa. cT./1i/c
COOTBETCTBEHHO). Hammm orneHounble 3HaueHuss PU nganu reHaepHbie COOTHOIICHUS,

SKBUBAJICHTHBIC JI0JI¢ 3aKk0oHa Bebepa.
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BJIMSAHUE TPEHUPOBKMU JABIXATEJBbHBIX MbIIIII C IOMOIIBIO
JOINOJIHUTEJBHOI'O PECITMPATOPHOI'O COITPOTUBJIEHUA
HA TOJIEPAHTHOCTD K ®U3NYECKOMN HAT'PY3KE
Bbanoeckuit 10.10., Pakumuna HU.C.

Psi3anckui rocyiapcTBeHHbIN MeTUUMHCKUHA YHUBEPCUTET,
Ps3annb, Poccuiickas denepauus

AKTyansHOCTh. PerynsipHasi npakTuka a3poOHbBIX YIPAKHEHUM U YIpaKHEHUN
C OTATOIIEHUSMH, TIOMUMO YIIPAKHEHUH Ha OalaHC M THOKOCTh, PEKOMEHIYETCS IS
NOJJICP KAHUS U YKPETICHUS 37I0POBbS JIIOJICH 3a CUET MOBBIIICHUS TOJIEPAHTHOCTH K
dbusznyeckoi Harpyske. [Ipennaratorcst crnieriuaibHble YIPAXXHEHUS I YIy4IICHUS
CWJIbl JbIXaTENbHBIX MBI U obecrneueHus Oosiee d3(PPEKTUBHOTO C TOUYKU 3PEHUS
MeXaHUKU AbixaHus. OJHUM U3 TAKUX METOJIOB SIBJISIETCS TPEHUPOBKA JbIXATEIBHON
MYCKYJIaTypbl C TOMOIIBIO JOTOJHUTEIBHOTO PECIUPATOPHOTO COMPOTUBIICHUS
(APC) [1].

Hau6onee yacto JIPC Mozaenupyercs ¢ mOMOIIBI0O HHCIIMPATOPHON HArpy3KH,
CO3[1aBa€MOM  pa3IMYHBIMU  ycTpoucTBamMu. OHHM TPOCTBI B  INPUMEHEHUH,
MPENCTaBIAIOT COO0M HEAOpPOTHME BMEIIATEThCTBA U CUMUTAIOTCS MPUEMIIEMBIMU B
peabunurauuu. OTOT TPEHUHT NPUMEHSJICA CpeIu HaceJIeHUs C Pa3IuYHbIMU
3a00J1€BaHUSIMU, U TIPEJICTABIIAECTCS MHOTOOOEIIAIONIMM HHCTPYMEHTOM IJIsi 00IIEro
yIIy4IIIeHUs] 37J0POBbs. B TOMOIHEHNE K YBEIMUEHUIO CUIIBI MHCITUPATOPHBIX MBIIIII B
JUTEepaType CcooOMaIoch 00 YJIY4YIICHUU MEPEHOCUMOCTH (U3UYECKOW Harpys3Kw,
(GYHKIIMY JETKUX, TOJIIMHE U TTOJABMKHOCTU AuadparMbl U BET€TaTUBHOM KOHTPOJIE
cepaua y aronaeu [2].

[lenp wuccienoBaHUs COCTOAJIAa B TOM, 4YTOOBI OLEHUTH 3(PPEKTUBHOCTH
8-HenenpHOM TpeHUpoBKH ¢ momorisio J[PC Ha TonepaHTHOCTh K (HHU3MYSCKOM
Harpyske.

Metonpl uccrienoBaHusl. YUYaCTHUKH BBITIONHSUIM TPEHUPOBKY JBIXATEIBHBIX
MBI ABa paza B AeHb (yrpoMm ¢ 7:00 go 12:00 u Beuepom c 16:00 no 21:00) B
TEUCHUE 8 HEeNEeNb MOAPS C MCIOJb30BAaHUEM YCTpoucTBa Mg ao3upoBanusa PC
Int. Air. Medical (mpoussomutens — BYPI'EH Bbpecc ®panrus). Ipakruyecku

3I0pOBbIE HCIBITYeMble (cpeaHuil Bo3pacT 22,4 roja) COCTaBWIM 2 TPYIIbl —
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OCHOBHYIO (74 uenoBeka) M KOHTPOJIbHYIO (56 yenoBek). ['pynmbl ObIM CXOXHU 11O
Moy, BO3pacTy, WHAEKCY Macchl Ttena, dyHkuum Jerkux (DXKEJI m ODBI).
Kaxxnomy ucneiryemoMmy OCHOBHOM rpynmbl BennuuHy JIPC nonbupanu ucxoxas us
MaKCUMaJbHOIO 3HA4YE€HUs BHYTPHUPOTOBOro JamieHus (Pmmax), ompenensiemoro
OpU TOJHOM IEPEKPBITUM pTa U Hoca (mpoda Mromiepa). Y4aCTHUKHM OCHOBHOMU
IPYHIIIBl CIEIOBAIM YCTAHOBIEHHOMY IIPOTOKOJy TPEHHUPOBOK, COCTOSAILIEMY U3
30 BmoxoB nBa pa3za B jgeHb c¢ JIPC Bemnuumnoit 60% Pmmax. HcnsiTyembie
KOHTPOJIBHON T'pyNIbl IPOXOAWIN TPEHUPOBKY C HCIOJb30BaHHEM Iutanebo J(PC
(0%Pmmax). B kadecTBe TecTa TOJNIEPAHTHOCTH K (PHU3WUECKOW HarpysKe
MCIIOJIB30BAJICS TECT 6-MUHYTHON XOAbOBI. OLEHKY W3MEHEHUsI CUJIbI JIbIXAaTEJIbHbIX
MBI B XO/I€ TPEHUPOBOUHOTO Ipolecca MPOBOAUIN MyTeM H3MepeHus Pmmax u
MTUKOBOM MOIIHOCTH Bjoxa (Pmpeak).

[lonyueHHble pe3ynbTaThl. 74 y4YaCTHHKAa OCHOBHOM M 56 HCHBITYEMBIX
KOHTPOJIBHON TpYMIbl 3aBEpUIMIIA HCCIEIOBAHUE; NMPUBEPKEHHOCTh K OOYUYEHUIO
coctaBmia 97% n 98% coorBercTBeHHO. [locne TpeHMPOBOYHOTO IUMKJIA B OCHOBHOM
rpynmne He ObUIO OTMEYEHO HEKENAaTEJIbHBIX SIBICHUN (T.e. HECUACTHBIX CIIydaes,
TpaBM WJIM HapyUIEHUM JbIXaHUs), TOTJA KaK JBa YYaCTHUKA KOHTPOJIbHOM TPYIIIbI
COOOIMIN O CHJIBHOM Kallljie ¥ JuckomdopTe B rpyau Bo Bpemst umutanuu [IPC.

OOe rpynmnbel MPOJAEMOHCTPUPOBAIM 3HAYMMOE yiydlleHue Pmmax mocie
8 HemenbHONW TPEHUPOBKH, 0O€3 CYIIECTBEHHBIX pa3Hudid MEXAy TpYIIaMu.
OcHoBHas rpymnmna yBenudmwia Pmmax na 45,9% (<0,05). OgHako yBeIHMYEeHHE
YacTOThI CEPJCUHBIX COKpAILEHUN cpa3y Moclie TecTa B KOHTPOJIbHOM Ipynne ObLIo
Ooonpiie, yeM B ocHOBHOM (<0,05). Hauwmnas c 4-ii Henenu TPEHUPOBOUYHOIO
Ipoliecca, Halle HCCIAEAOBAaHHUE I0KA3aJl0 3HAYUTEIBHOE YIIYYIIEHHE PE3YJIbTATOB
TecTa 6-MUHYTHOM XOAbObI B OCHOBHOM TpYIIIE MO CPAaBHEHHIO C KOHTPOJbHOU
(<0,05).

XOTSl UCCIIEIOBaHHBII METOJ TPEHUPOBKU ABIXATEIBHBIX MBI C ITOMOIIBIO
JIPC ObL1 HampaBlieH B MEPBYIO OYepeb HAa YBEJIIMUEHUE CHIIBI MBIIII] BA0OXA, B Pslie
HCCIIEIOBAaHUM Takke ObUIO TOATBEPXKIECHO YBEIUYEHHE CHUJIbl JPYTHMX MBbIIII]

tena [3]. OToT >PPeKT MOKHO YACTUYHO OOBSACHUTH (HAKTOpaMH HEUPOHHOU
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amanTanuy. Bo3neicTBre MOBTOPSIOMMXCS CHIIOBBIX CTHMYJIOB, KOTOPOE SIBISICTCS
s dexkToM 00ydeHus, MOKET CITIOCOOCTBOBATDH YITYUILIEHUIO MOJEIN PEKPYTUPOBAHUS
MBI ¥ YBEJIWYCHUIO WX CHJIBI, TOBBIIICHUIO TOJEPAHTHOCTH K (PU3UUYECKUM
Harpy3kam [4].

BriBoanl.

1.  OTMeueHO MOJIOKUTENHHOE BIMSHUE TPEHUPOBKU JBIXATEIBHBIX MBIIII]
C TIOMOIIBIO JIOMOJIHUTEIHFHOTO PECIMPATOPHOTO COMPOTHUBIICHHUS HA YBEIWYCHHE
MaKCHUMaJIbHOT'O BHYTPUPOTOBOIO AABJICHHS U TUKOBOM MOIIIHOCTH BAOXA.

2.  8-HenmenpHash TPEHHUPOBKA C  JIOMOJIHUTEIBHBIM  PECIHPATOPHBIM
CONPOTHBJICHUEM  IOKa3zaja JIOCTOBEPHOE  yIy4IIEHHE pe3yJbTaTOB  TeCcTa

6-MUHYTHOM X0Ab0OBI B OCHOBHOM TPYIIITIE IO CPABHEHUIO C KOHTPOJIHHOM.
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OCHOBHBIE TUITOJOT'MYECKHUE U UHINBUY AJIBHO-
MCUXOJOT'MTYECKUE OCOBEHHOCTHU CHOBUJEHUM
Banioxoe B.B.

IMepMckuii rocy1apCcTBEeHHbIA METUUMHCKUH YHUBEPCUTET,
Ilepmb, Poccuiickas @exepauus

AkTtyanbHOCTh. OJIMH U3 UHTEPECHBIX BOMPOCOB (DU3UOJIOTHH, TICUXOTEPAIUH,
NCUX0(U3HOIOTHH U MEJUILIUHBI B LIEJIOM (PYHKIIMOHUPOBAHUE HEPBHOU CHCTEMBI, €€
ajanTaiys K COBPEMEHHBIM YCJIOBHUSIM OKpY>Karomiedl cpenbl. 3HAUUMbIM ITYHKTOM
SBIIIETCS COH M CHOBHUJCHUSA KaK CTaHIAPTHBIC NMCUXO(PU3NOIOTHUYECKUE MPOIIECCHI,
UMEIOIINE OTPOMHOE 3HAUYEHUE B JKU3HM YEJIOBEKAa, HO J0 CHX IOp MaJIOM3y4YEHHBIE.
Baxxnoii 3agaueii siBnsercs Oosiee moApoOHOE U JOCTOBEPHOE U3yUeHHE (HU3HOIOTUU
CHA, a OCOOEHHO CHOBHUJIECHHUH, UX 3THOJOTMU W BIMSIHHUS HA XapakTep 3MOLHUM,
MBILLIEHUE U TIOBEJICHUE IUYHOCTH.

Llenp uccnenoBaHus: U3yYUTh BIMSHUE TEMIIEPAMEHTa, YPOBHS TPEBOKHOCTH,
MOKa3aTessl UHTPO U SKCTPABEPCHH, XapaKTepa dMOIIHA, YPOBHS CUACThS M HAJIUUHUs
MaTOJIOTU (PU3MOJOTUU CHA JIMYHOCTHU HA YACTOTY MPOAYKIIMH CHOBHJICHMM M HX
o0pa3Hoe coJiepIKaHUE.

Marepuansl U METOJbl HcCieloBaHUsA. B unccienoBaHUMM NPUHSIM ydacTHe
100 pecnionnentoB — cryaentoB ®I'BOY BO III'MY uwm. ak. E.A. Baruepa cpeasero
Bo3pacta 22,5+4,5 net (25 myxuuH u 75 xeHmmH). MccnenoBanue mpoBOIUIOCH
IOCPEACTBOM aHOHUMHOTO AHKETHPOBAHMS C HCIOJb30BAHUEM  CIEAYIOLINX
JUYHOCTHBIX ONPOCHUKOB M TICUXOJOTMUYECKUX TECTOB: JIMYHOCTHBIA OIMPOCHUK
Avzenka (BapuanT B), KoMIIEKCHBI COIMOMETPUYECKHI TECT: HMOIUH,
Oxkcdopackuii onpocHuK cuacthst (OHQ), KommiekcHplli TeCT Ha BBHISBIICHHE
PACCTPOMCTB CHa.

Cratuctuueckas oOpaOOTKa TMOJYYEHHBIX pE3yJbTaTOB MPOBOAMIACH C
UCIIOJb30BaHUEM  MporpaMMmHoro ootecrmeuenuss  Microsoft Excel 2019 wu
nporpammMHoro nakera IBM SPSS Statistics 26.

Pesynbratel u ux obcyxaenue. CoriacHo MOKazaTealo UHTPO U SKCTpaBEpCUU

OOJIBIITMHCTBO PECIIOHCHTOB SABJISIFOTCS aMOuBepTamu (66,0%, N=66) — muuHOCTAMY,
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JUIsl KOTOPBIX CBOMCTBEHHO IOBEJEHUE KaK MHTPOBEPTOB, TaK M IKCTpaBepTOoB. B
CBSA3U C 3THM I UCCJIEAOBAHMS 3aBHCHMOCTH [MapaMeTPOB CHOBHJIEHHH OT YPOBHS
BBIPAKEHHOCTH JAaHHOTO ToKasaress Obutn oToOpanbl 34 yenoseka (N=34), cpeau
KOTOpPBIX HMHTPOBEpPTHl (N=13) cO CBOWCTBEHHOW /MJi1 HHUX KOHIIEHTpalUWEWl Ha
BHYTPEHHEM MHUpE MU IKCTpaBepThl (N=21) ¢ XapakTepHONl MM BOBJICUYEHHOCTHIO B
polLIeCC U3BHE.

V GONBIIMHCTBA ONMPOLIEHHLIX OIpeeaensl cpeaunii (43,0%, 4n=12, Yn=31)
1 BeIcokui (33,0%, 4n=6, Yn=27) ypOBHU TPEBOKHOCTH, YTO CBHMIETEILCTBYET O
HAJIMYUHU SMOLIMOHAIBHON HEYCTOMYMBOCTH U U3JIMIITHEN HEPBO3HOCTH.

Cpeaun OIpOIICHHBIX BBISIBICHBI BCE THUIIBI TEMIEpPAMEHTA, OAHAKO OOJbIIE
BCEro 0Kazajaoch MelaHxoukoB (34,0%), u3 Hux 8,0% myxuuH u 26,0% >KeHIIUH.
Pe3ynbTaThl OLICHKHM TEMIIEpaMEHTa, YPOBHS TPEBOKHOCTU M MOKa3aTeash WUHTPO U
DKCTPABEPCUU HMEIOT BBICOKMI YpPOBEHb JOCTOBEPHOCTH II0 OLICHOYHOW IIKaJe
JIMYHOCTHOTO ONpOCHKKa Al3eHKa (BapuaHT B).

[Ipn omnpeneneHnn CBSI3M CBOWCTB CHOBUJCHHW C IOKA3aTeNeM HHTPO M
skcTpaBepcun 34 uenoBeka u3 100 ONpOIIEHHBIX SIBISIUCH SIPKO BBIPAXKECHHBIMU
MHTPOBEPTAMH U SKCTpaBepTaMu, 66 yeloBeK — aMOMBEPTAMH, KOTOpPbIE HE OepyTcs
B pacyeTr B CBSA3M C JIAOWJIBHBIM TOKA3aTeleM WHTPOBEPCUM U DKCTPABEpCHH. Y
21 demoBeka u3z 34 (61,8%) osmouuoHanbHBIM (OH CHOBUIECHUM 3aBUCUT OT
BBIPAKEHHOCTU UHTPO U 3KcTpasepcud. 1Ipu atom 50,0% mHTpOBEpTaM — My’KUMHAM
CHOBUJICHHSI HE CHWIIHCb, a JPYroll I[IOJOBMHE CHOBHUJICHHUS IOKAa3aJIMCh
0€33a00THBIMH, PAJOCTHBIMU, 3aBUCAIIMMU OT MpoUCXoAsiero B Owbity. 1 u3
4  wmyxuuH-3KcTpaBepToB (25,0%) omucan CBOM CHOBUACHHUS KakK CTpalllHbIE,
octasibHble  75,0% HE IOHUMAKT CMBICI CBOMX CHOBHMJIECHHA MW HaxXoAsaT WX
ctpanHbiMU.  [Ipu 3ToM 55,6% KEeHIMH-UHTPOBEPTOB (N=5) OTMETWIM y ceds
HaJlMuue TPEBOXKHBIX, CTPAHHBIX U Y)KACHBIX CHOBUIeHUU. 43,4% omnucanu cBou
CHOBMJICHUSI KaK paJOCTHBIC, cuacTiuBble M 0Oe33aboTHble. 6 M3 17 >KEHUIUH-
aKkcTpaBepToB (35,3%) yTBEpPKIIalOT, UTO OHU WUJIM HE BUJEIU CHOBUICHUM, WU OHU
OBLITM HETAaTUBHBI TI0 CBOEMY COJIepKaHut0, y 64,7%, *EHIMH CHOBUIEHUS HUMEIOT

MOJIOKUTENIbHBIA AMOLIMOHATILHBIN (POH.
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JleicTBUTENBHO, Y 3KCTPAaBEPTOB HAOIIOJAIOTCS HHTEPECHBIE CHBI, KOTOPHIC
CaMU PECIOHJIEHTHI XapaKTePU3YIOT KaK CUAaCTIUBbIE, POMAaHTUYECKHE, CEKCYaJIbHBIE.
DKCTpaBepT ABJIAETCA JOCTATOYHO OOLIUTENBHON JIMYHOCTBIO, OTKPBHIT BOBHE,
CTPEMUTCSI K MPU3HAHUIO B OOILIECTBE, MMIYJIbCUBEH, YHEPTUUYEH, ONTHMHUCTHYEH,
Becel, 00JlafaeT CTPEMIICHHEM BBIUTH 3@ HpeNeibl CBOUX JIMYHBIX TpaHMUII.
COOTBETCTBEHHO, U CHOBHJICHHUS KCTPABEPTOB NOBTOPSIOT YEPTHI UX JINYHOCTH.

[Toxoxxum 006pa3omM OOCTOUT AENI0 ¥ Y HHTPOBEPTOB, /I KOTOPBIX XapaKTepPHBI
oOpameHue B ce0s, CHEPKAHHOCTb, OTAAIEHHOCTb, CKJIOHHOCTb K YacTOMY
caMOaHaJINu3y, HepeJKas MECCUMUCTUYHOCTh M MOJABIEHHOCTh. MHTpoBEpTHI-
PECIIOH/IEHTHI ONUCHIBAIOT CBOM CHOBMJICHUS KaK TPEBOXKHBIE, CTPAHHBIE, y)KAaCHBIE.
Ha camom peme Mexay dYepraMHM JIMYHOCTH HWHTPOBEPTA M KA4E€CTBOM €O
CHOBHJICHMM MOXHO IIPOBECTH Napajuieib. JIeiCTBUTENBHO, COH SIBISAETCA
OTpaXEHHUEM IMCUXO(U3HOIOTMUECKON OpraHu3alii 4YeloBeKa U IOBTOpSET B
OPOAYKLIMN CHOBHJICHMM OCHOBHBIE 4YEpPThl HMHAMBHUAYAJIbHON HaIPaBICHHOCTU
JMYHOCTH Ha OKPYKAIOIIWW WM BHYTPEHHHUN Mup [4].

TeMIlepaMeHT OKa3bIBA€T 3HAUYUTEIILHOE BIUSHHUE HA CBOMCTBA CHOBUICHUM. Y
78,3% xeHIuH-XonepukoB u 75,0% MyX4YMH-XOJEPUKOB (HDOH CHOBHJICHUU
COOTBETCTBYET UX TEMIIEPAaMEHTHBIM KauecTBaM, T.€. OOMIYMBOCTU, BO30OYIUMOCTH,
O€CIOKONCTBY, aKTMBHOCTH, ONTHUMUCTUYHOCTH, MUMIIYJIbCUBHOCTU. PecroHneHTHI-
XOJIEPUKH OTMEYAIOT, YTO MM CHSTCS CTpallIHbIe, YKacHbI€, TPEBOXKHbBIEC, CTPAHHBIE,
OMep3uTENbHbBIE CHBl. Ha BTOpOM MecTe II0 COOTBETCTBHIO TEMIIEPAMEHT-
CHOBHMJICHHE HAXOAATCA CaHIBUHMKHU. 77,8% KEHIIMH-CAaHTBUHUKOB M 42,9%
MY>KUMH-CAHTBUHUKOB [I€JAl0T aKUEHT Ha 0€33a00THOCTHM CBOMX CHOBHUACHMIA,
IIPUCYTCTBUM B HUX CYACTIMBBIX MOMEHTOB. IIpu 3TOM copep:kaHHe CHOBHICHMIA
OTHOCUTEJIBHO TEMIIEpaMeHTa 3aBHCUT OT IojJa M TposABIAETCS B OOJblIEM
COOTBETCTBUM Yy MNPEICTABUTEIBbHUI] JKEHCKOr0 ToJla. Y MEHBIIMHCTBA U3
ONPOIICHHBIX MEJIAHXOJIMKOB OTMEYAETCS OJWH BAKHBIA NPHU3HAK CHOBHUJIECHHHM —
POMaHTHUYHOCTh (CEKCYaJbHOCTh), 4YTO COOTBETCTBYET OJHOMY W3 KauecTB WUX
temriepaMenTa. 61,5% KeHIMH-METaHXOIMKOB KAIYIOTCS Ha CTPAILHbIE, YKACHBIE

CHOBUJCHUS, IIOPOH ITyCThIE; OCTaIbHbIE 38,5% rOBOPAT O PAJOCTHBIX U CYACTIMBBIX
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o0Opazax B CHOBUACHMIX W JHIIb 15,4% U3 BCceX JKEHIIMH AAHHOIO TEMIIEpaMEHTa
HaxoJAT CBOUM CHbl POMAHTUYECKHUMH WM CEKCyaJbHbIMHU. 62,5% OINpOIIEHHBIX
MY>KUYMH-MEJaHXOJIUKOB OTMEYAIOT, YTO UM JIMOO HE CHWINCH CHOBHJICHUS BOOOIIIE,
7100 OHU MMENM HETaTUBHBIM AMOLMOHANBHBIN (HoH; 37,5% pecrnoHIeHTOB 3asBUIH
O MIPUCYTCTBUH B UX CHOBUJICHUSAX CUACTIMBBIX MOMEHTOB, U TOJIbKO 12,5% u3 Bcex
OMPOIICHHBIX MY>KUMH-MEJIAHXOJUKOB paccka3ajd O HaJIWYUU POMAHTUYECKOIO
(cexcyallbHOr0) TMOATEKCTAa B CBOMX CHOBHJIECHUAX. (DIIETMaTUKH XapaKTEPU3YIOT
CBOM CHBI Kak Becellble, MNPUKIIOYEHUYECKHEe (XapaKTepHble [Jisi CAHTBUHHUKOB),
IPYCTHBIE, MEYalbHbIE (XapaKTepHbIE MJI1 MEJAHXOJUMKOB) M JaXKe IyTarollue,
npucymue xojepukaMm. 25,0% >xkeHIIUMH-()IErMaTUKOB HAXOAAT CBOM CHOBHJICHHS
yKacHbIMU. 75,0% CUMTAIOT UX CYACTIMBBIMH, POMAHTHUYECKUMH, CEKCyalbHBIMHU.
83,3% MyXunH-(JIErMaTUKOB HAXOJAT CBOU CHOBHJICHHUS TO3WTUBHBIMHU, U JIMIIb
16,7% oTMmeuaroT yacHble 00pa3bl CHOB.

BiisiHME Bcex BHAOB TEMIIEpPAMEHTA HAa CHOBUIEHUS OCTAETCA IOJ BOIIPOCOM,
TaK KakK PKO BBIPAKEHHYIO 3aKOHOMEPHOCTh MOYKHO BBIJCJIUTH TOJBKO Y XOJIEPUKOB
¥ YaCTUYHO Y CAHTBUHUKOB (y JIMII )KEHCKOTo mosa) [5].

Pe3ynpTaThl aHan3a 1MIKaldbl TPEBOKHOCTU MOKA3aJIM, YTO HU3KUM U CPEIHUI
YPOBHH, SIBISIIOIIMECS TIOKa3aTeIsIMM B TMpeaeiax JONyCTUMOM HOpPMBI, HE
OKa3bIBAIOT CYIIECTBEHHOTO BIMAHUS Ha cHOBUIEHMSA. Y 50 u3 100 pecnioHneHTOB
YPOBEHb TPEBOXKHOCTH OKAa3ajcCsl BbIIIE CPEIHEro (BHICOKMN WJIM OYEHb BBICOKHUI),
cpenu HUX 82,0% sxeHmmH u 18,0% wMyxuwH. Y 25 pecnonaerToB (50,0%)
CHOBHUJICHHMSI BO3HHMKaJIU 4yacto (Oosiee 5 pa3 B Hedento u Oosee 20 pa3 B Mecsl),
OCTAJIHBIM 25 pECIOHJEHTaM CHOBUJIEHUSI CHIIIUCH PeIKO (MEHee 5 pa3 B HEJENIO U
MeHee 20 pa3 B MECsIII) UM BOOOIIE HE MOSBIISLINCH, KAaK OHH YTBEPKIAIOT.

Bpicoknii ¥ OYEHb BBICOKMH YPOBHHM TPEBOXXHOCTU B COYETAHUU C
MICUXOAMOIIMOHATILHOM ~ HANpPSKEHHOCTHIO MOTYT  OTPUUATEIbHO BJIMSATH Ha
KOJIMYECTBO CHOBUJEHUN. Takue ypOBHM TPEBOXKHOCTU SIBISIOTCA MO CYTH
KaTaau3aTopamMu MaToOreHHOro BO3JEUCTBUS HU3KOIO YPOBHS CUACThs M HETATUBHBIX
OMOIMI Ha YacToTy M (OHOBOE HACTPOCHUE CHOBHUACHHU. TpeBokHO-hoOMUecKue

CHOBHJICHHS] B OCHOBHOM ITPUCYIIIN BBICOKOTPEBOKHBIM JINYHOCTSM [6]. CHOBUAEHNUS
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BBICOKOTPEBOKHOTO  HMHJIMBHJIA  XapaKTEPU3YIOTCS  arpeCCUBHOCTBIO, T'HEBOM,
pazipaXeHUEM, 3aBHUCTBbIO, TEPEKMBAHMEM Yy)Kaca W I[AHUKH, cTpaxa W
npeobiananueM OOJBIIOTO YKCiia CHOBUAEHUM [7].

[Ipn oueHKe BIMSHHUS 3MOLMOHAIBHONO (OHA Ha XapakTep CHOBUACHUI
YCTAHOBJICHO, YTO TOJIOXKUTEIbHBIE SMOLMM BbI3bIBAIM KAaK IMO3UTUBHO, TaK U B
MEHBIIIEM YHUCJIE CIy4aeB OTPUIATEIBLHO OKpPALIEHHbIE CHOBUACHUSA. OTpULIATENbHBIM
ASMOILIMOHANBHBIN (DOH COMPOBOXKAAJICS TAaKKE€ W TMO3UTUBHBIMH, U HETATUBHBIMH
cHOBUACHUSIMU. OJTHAKO MO3UTUBHBIX CHOBUJEHUN y MY>KUHMH B 3TOM Cilydae ObLIO
0oJIplIE, YEM P MOJOKUTEIBHOM 3MOLIMOHATBLHOM (oHE. BO3MOXXHO, HEraTUBHBIE
AMOIMHU 00Jaa0T OOJIBIIUM TOPMO3SIIMM 3((PEKTOM, OKa3bIBAIOIIUM JICUCTBUE Ha
IMHC, xorHuTHBHBIE (PYHKIIHMU, YPOBEHb TPEBOKHOCTU U T.[., YEM IOJIOKUTEIbHBIE
smMonuu. [lonoxuTenpHble CHOBUICHHUS U YBEIMYEHHE YACTOThl MX IMPOSIBICHUS 32
MECSI, CKOpEe BCEro, MOTyT OTBEUYaTh 3a KOMIIEHCATOPHYIO (YHKLHIO CHIKEHUS
NaTOr€HHOT'O  BO3JEHCTBUS ICUXOTPaBMHUpPYOIIEro (akTopa B cllydyae €ro
JTOMHHHUPYIOLIETrO BIMSHUS HA ICUXUKY UHIANBUA.

Hactpoenue cHoBunenuii B 66,0% ciiyyaeB coBnagaio ¢ YpOBHEM CHACThs, B
34,0% ciy4aeB ObLIO MPOTHBOMOJOXKHBIM. [IprueM xeHumHaMm npu Jr000M YpOBHE
CYaCThd XapaKTepHa MNPOAYKIHUS NO3WTUBHBIX CHOBUIEHUW, B TO BpEMS Kak Yy
MYKYMH CHBl C HEraTUBHBIM 3MOLIMOHAIBHBIM ()OHOM U OOpa3HbIM COJIEp:KaHUEM
BO3HUKAIOT J1a’K€ MPU BBICOKOM YpoBHE cyacThsl. [lokazaTenem MCHUXOJOTHYECKOU
CTaOWUJIBHOCTH W HMOLMOHAIBHOTO OJIaronoyiyuyus 4YeJjoBeKa SBISIETCS CBS3b C
Oecco3HaTeNIbHBIM, B YACTHOCTU, CO CHOBHaAeHUs MU [9]. CoriacHO aHamu3y aHKET
310pOBbIM COH oTMeuaeTcs y 35 uenoBek (35,0%), ecTh XOTh OJJHO pacCTPOMCTBO CHA
—y 65 onpouennbix (65,0%).

BaxHeiilryto pojib B MHOTO()AKTOPHOM B3aUMOJECUCTBUM M BIHMSHUU Ha
CHOBUJCHUS UIPAIOT YPOBEHb TPEBOKHOCTH (YACTOTA BCTPEUAEMOCTH IOKA3aTeNs —
83 u3 100 BapuaHTOB) U TEMIIEPAMEHT (4acTOTa BCTPEUAEMOCTH MoKazaTess — 83 u3
100 BapuanToB). TemmnepamMeHT, CKOpee BCETO, BJIMSIET HA MPOJYKIIUIO CHOBUICHUM
KaK HEKMM  TICUXOJOTHYECKMM  BEKTOpP. YPOBEHb TPEBOXKHOCTH  WIPAET

IMPUHOUITIHNAJIBHO HHYIO POJIb. Boicokuil 1 04Y€HBb BBICOKMM MOKA3aTEIIM XOTS U ACIAT
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IIEPBOE MECTO C BIIMSIHMEM TEMIIEPAMEHTAa Ha CHOBHJEHHS, HO SIBJISIIOTCA TOJIBKO
JUIIb KaTadu3aTOpaMH TEMIIEPAMEHTHBIX W ICHXO3MOLMOHAIBHBIX MOKa3aTesei.
OHHM yCWINMBAaIOT HETaTUBHOE BO3/CHCTBUE HA CHOBUJACHHUA, MOHMXKAas 4acTOTy MX
MPOSIBIICHUI M W3MEHSs SMOIMOHANBHBIN ()OH Ha HETaTUBHBIA. MEHBIIYIO POJIb
UTPAIOT YPOBEHb CUACTbSI, HATMYKME MATOJOTUN CHA U 001Iasi SMOLIMOHAIBLHOCTH [11].

BriBoanl.

1. Briscaeno, uto B 37,7% ciiydaeB SMOITMOHAIBHBIA (DOH CHOBHJICHUNA W
UX YacTOTa 3a MECAIl 3aBUCAT OT TeMIEpaMeHTa JuYHOocTH. B 62,3% ciyuaes
CHOBUJECHUS HHUKAK HE KOPPEJIUPYIOT C TUIOM TeMIepamMeHTa. YpPOBEHb
TPEBOXKHOCTU BiMsAeT Ha cHoBuaeHus B 50,0% ciywaeB; mokasareilb HUHTPO M
AKCTPABEPCUU 3HAUUTEIBHO BIIMSIET HA CBOKMCTBA CHOBHUJIEHUH B 61,6% ciyuaes.

2.  Yame nabmromaeTcs mpsiMasi 3aBUCMMOCTh HACTPOCHHsI CHOBHJICHUN OT
KayecTBa SMOIMM HHAMBUAA. B OONBIIMHCTBE Cily4yaeB XapakTep CHOBHJIECHUMN
COOTBETCTBYET YPOBHIO CUACTHS.

3. PacctpoiicTBa cHa MOTYT MOBIMSTH KaK OTPULIATENIBHO (B OCHOBHOM Yy
MY>KUYWH), TaK U MOJOKUTEIHHO (y )KSHIIMH) Ha SMOIMOHAIBHBIA (DOH CHOBUJICHUH U
MX KOJIMYECTBO 33 MECHILL.

4. Onenka nmosn(akTOPHOIO BIUSHUS MCUXOAIMOLMOHAIBHOIO COCTOSHUS
CTYJIEHTOB II0Ka3aja, YTO BAXXHEWILYIO0 pOJIb B COBOKYITHOM BO3JIEMCTBUM HA COH U
CHOBUJECHHUSI UTPAIOT YPOBEHb TPEBOXKHOCTU U TEMIIEPAMEHT, a MEHEE 3HAUUMbBIMU
OKa3aJKuCh IIOKa3aTellb YPOBHS CUACThsl, HaJIM4YUME€ MATOJOTMH CHa W 0Omas

OSMOIIMOHAJIBbHOCTH.
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BJUSIHUE HATPY30UYHbBIX TECTOB PA3ZHOMN
MNPOJOJIZKUTEJIBHOCTH HA ITIOKA3ATEJIN MAKCUMAJIBHOI'O
INOTPEBJIEHUA KUCJTIOPOIA
Bonkoe B.B., Tambosueesa P.B.

Poccuiickuii yHuBepcuTeT CIIOPTA,

Mocksa, Poccuiickas ®@enepauus

AktyanpHOCTh.  OlleHKa TMOKa3aTelel  MaKCUMaJbHOTO  MOTPeOJIeHUS
kuciopoga (MIIK) m MakcumanbHOM a3pOOHOM MOIIHOCTH IMOJYYHJIA IIUPOKOE
pacrpoCTpaHEHUE B KJIMHUYECKON M CHOPTHBHOM auarHoctuke. [loMmumo Toro, 4ro
MIIK sBisieTcs OZHMM M3 CaMBIX PAacCHpPOCTPAHEHHBIX MAPKEPOB BBIHOCIUBOCTH
CHOPTCMEHA, ObUIa TakKe MNPOJAEMOHCTPUPOBAHA CHUJIbHAS CBS3b MaKCHUMAaJIbHOU
MOIIHOCTH M CIIOPTUBHOTO pe3ynbrara [2, 3]. B cBoro ouepens ObLIO MOKa3aHO, YTO
MakKcuMajibHasi a3poOHas MOIIHOCTh MOXET 3aBUCETh OT CKOPOCTH IPUPOCTA
Harpy3KH B TECTaxX C BO3pacTraronieil Harpy3kou [1].

Lenp wuccnenoBanusa. WM3yunTh BIWSAHUE TMPOJOJDKUTEIBHOCTH TECTa C
MOCTENIEHHO  BO3pACTAIONIE  HArpy3koM Ha  MOKas3aTeld  MaKCUMAJIbHOTO
noTpeOsieHust Kuciaopoaa U (pusnyeckodt pabOTOCTIOCOOHOCTH y TPEHUPOBAHHBIX
HCTIBITYEMBIX.

Metonbl  uccienOBaHMS. B SKCIEPUMEHTE  NPUHSIM  Yy4yacTue
13 npodeccnoHanbHBIX CHOPTCMEHOB-EAMHOOOPIICB BBICOKOM  KBalM(PUKAIIUU
(9 my>xumH, 4 KEHIMHBI, Bo3pacT 26,646 net, Bec 72+11,7 kr, poct 176,2+10,5 cm).
YYacTHUKU JOJDKHBI OBLIM BBITIOJHUTH 2 MaKCHUMAJIbHBIX HArpy304HBIX TeCTa IS
omnpeneneHus: a’poOHBIX BO3MOXKHOCTEH. [lepBbIil TECT € MPOAOIKUTEIBHOCTHIO
Harpy3ouHou cryneHu 15 cexkynng — «Koporkuii», a BTOPOM TeCT C
MPOJOJIKUTEIBHOCTBIO Harpy3ouHoi cryneHu 120 cexkyna — «JlnuHHbIY. [{aHHbIE
IPOTOKOJIbI OBUTM BBIOpaHBI M3 COOOPAKEHUI CpaBHEHHUs HamOoJiee MOIYJISIPHOTO
MPOTOKOJIA (CTYNEHb 2 MUHYTHI) C TPOTOKOJIOM MUHUMAIIBHOW MPOIOJKUTEIBHOCTH,
pu KOTOpoM Bce emie Bo3MOkHO goctuxenue MIIK (crynmenp 15 cekyHnn).
TectupoBaHue BBIOIHAIOCH Ha Bejospromerpe “Lode Excalibur” (Humepmaumpr).
Kaxnprit TecT HaUMHAJICS C TPEXMUHYTHOW PAa3MUHKU ¢ MOITHOCTHIO paboThl 60 BT u

TemMnoM nejnaiauponaHus 80 006/mMuH. [lasiee B 3aBUCMMOCTH OT IIPOTOKOJIA MTPU TAKOM
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KE TeMIIe MeIaTupOBaHMs MOIITHOCTh paboThl Bo3pactana Ha 30 BT kaxapie 15 wm
120 cexyHn. Bce TecThl BBITOJTHSUIUCH O OTKa3a — TO €CTh /10 HEBO3MOXKHOCTH
NOJJIEP>KUBATh HEOOXOAUMBINA TEMIT MeJATUPOBaHUsd. MeXIy TeCTaMH UCTIBITyeMbIe
MacCUBHO OT/bIXanu 40 MUHYT U WX YUCTYIO BOJly 0€3 OrpaHUYCHUH.

PesynbraTel. BpeMst Tecta 10 0TKa3a ¢ MPOJOJIKUTEIIBHOCTHIO HArpy304HOM
crynenu 15 u 120 cexynn coctaBuio 152430 u 653+156 cekyHI COOTBETCTBEHHO.
MakcumanbHOE NOTPEOJIEHHE KUCIOPOAa JJIA 3THX K€ MPOTOKOJIOB HE OTJIMYAIOCh
(p<0,01) u cocraBuao 2865+630 wu 2910611 MI/MHH COOTBETCTBCHHO.
MakcuMalnibHasi MOIIHOCTb paOOThI, KOTOPYIO CMOTJHU IOKa3aTh HCHBITYEMBIE BO
BpeMs TecTa, 10CToBepHO otinyanack (P<0,01) mexay mpoTokojamMu M COCTaBUJIA
365+58,5 u 226+39,9 Bart s npOTOKOJIOB € MPOAOJIKUTEIBHOCThIO HArpy304HOMN
ctyneH 15 m 120 cexkyHI COOTBETCTBEHHO. Pa3zHuIa Mexay MNpOTOKOJIaMHU 10
MOKa3aTeyto MoIHOCTH jgocturia 60%, a 1Mo mpoJoJDKUTENBHOCTH TecTa Oblia
YETBIPEXKPATHOM.

BriBonpl. [lonydeHHbie pe3ynbTaThl JEMOHCTPUPYIOT OOpATHYIO 3aBUCHUMOCTh
MEXIy JJIATEIIbHOCTBIO HArpy304HOM CTYNEHM M MAaKCUMaJbHOHM MOIIHOCTHIO
paboTel. B TO ke BpeMs MpOoAOKUTENIBHOCTh TECTA C BO3PACTAIONIEH HArpy3KOH He
BIUSICT HAa MaKCUMaJbHOE MOTpeOJCHUE KHUCIOpOoJa. DTH JaHHBIE COTJIACYIOTCS C
psagoM paboT, T/E€ TaKXKe H3y4aloCh BIIMSHUE CKOPOCTH MPHUPOCTA HATPY3KH HaA
nokaszaresii a3pooHoit paborocnocobHoctu [1, 5, 6]. B atux paboTtax Tak ke ObLIO
MIOKa3aHO, YTO MOIIHOCTh OTKa3a pacTeT C YMEHBIIEHUEM MPOIOJIKUTEIIBHOCTH
HAarpy304HOW cTyneHn U 3T0 Hukak He Bhuser Ha MIIK. Ecteb ocHoBanus
npeanoyiaratb, 4YTO KHHETHKA TMOTPEOJICHUS KHUCIOpOoJa HE UMEET Takou
MPOJOJKUTEIIBHOW  3aJIEpKKU, KakK CUMTaloch paHee, W Bbixog Ha MIIK yxe
BO3MOXKEH Ha 60-i cekyHjae OoT Hayajga paboThl BHICOKOM WHTEHCHBHOCTU [4]. B
OyoylmIUX WCCIEAOBAHMIX HEOOXOAUMO W3YUYUTh (PU3UOJIOTHYECKUE MEXaHU3MBI
TaKOM 3HAYMTEIIBHON Pa3HUIbI B MAKCUMAJIBHOM MOIIHOCTH, a TAKKE MPOBEPUTH UX
IPOrHOCTHYECKYIO 3HAYUMOCTh B OLIEHKE (PU3NYECKOW paboTOCOCOOHOCTH MpHU
paboTe pa3HOil POJOIKUTEITHHOCTH.

Cnoucoxk nurepaTtypsl
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OU3NO0JI0I'UA CHA U ET'O HEOBXOJIUMOCTD
JJIA YEJIOBEYECKOI'O OPI'TAHU3MA
Bvicmaekuna A.B.
Kypcknii rocygapcTBeHHbI MeIUIMHCKUIT YHUBEPCHUTET,
Kypck, Poccuiickas ®@enepanus

AKTyanpHOCTh. B cOBpeMEeHHOM MUpe HEMHOTHE 3ayMbIBAIOTCS O BAXKHOCTHU U
HEOOXOJIUMOCTH  TIOJIHOLIEHHOTO  CHAa  JUIi  HOPMAallbHOTO  Pa3BUTUA U
(GYHKIMOHUPOBAHUS HalIero opranu3ma. KTo-To "yacamu jAenaer OT4eThbl, TOTOBUT
BaKHBIE OyMaru, 3aCHKMBAETCS IOMO3AHA Ha paboTe, AeiaeT JOMAIIHIOK padoTy 10
HOYM U JIOKUTCS ChaTh JAJIeKO 3a IMOJHOYb. B pe3ynbraTe yTpoM u3-3a
HEMPAaBWIIBHOTO pEKUMa TaKHE JIIOAM YacTO MOTYT ONIYIIaThb COHJIMBOCTh H
rOJIOBHBIE 00JIM, OBITH TPYOBIMHM M OYEHBb pazapakuTeabHbIMU. [l0THOIEHHBIN
COH CIIOCOOEH HE TOJIbKO YBEITUYUTH pabOTOCIOCOOHOCTh YeJIOBEKa, HO U MOBBICUTD
€ro HaCTPOCHUE, CIIOPTUBHBIC MOKA3aTeIN U ypoBeHb oOyyaeMocTu. Hapyienue cHa
CIIOCOOCTBYET HAPYIICHUIO BBIPAOOTKH TOPMOHOB (TOBBIICHHE KOHIEHTPALUU
rpeliiHa B CTEHKE KellyJKa Ha (POHE CHIKEHHUS YPOBHS JICNITHHA — 3TU TOPMOHBI
OTBEYAIOT 3a TO, KAaK MHINA, KOTOPYH) MBI €IMM, HCIOJb3yeTCS IJis DHEPrUuu M
XpaHEHUs B HAILIEM TEJI€), BCIECICTBUE YETO BOZHUKAET NEpeeaHue, Kak pe3ynbTaT —
BBICOKMW PHUCK Pa3BUTHUSI OKMPEHHUA M caxapHoro auabera. UMEHHO MOITOMY COH
SIBJISIETCS BaXKHEHUIITUM KOMIIOHEHTOM B YKW3HU KaXXJIOTO YeJIOBEKa.

[lens uccnenoBaHus — U3y4YUTh BOMPOC O (DU3HOJOTUYECKUX MEXAHH3Max U
TEOPUSIX CHa.

MeTtonbl uccienoBanvs. AHATUTUYECKUNA U JTUTEPAaTypHBIA 0030pbI CTaTeil B
0asze manueix PubMed, Google academy.

PesynbraThl uccienoBanHus. ['0oBOpsSs O BaXHOCTH CHA, CTOUT OTMETHUTh
0COOEHHOCTH MO3Ta:

1. OrcyrcTBUE TUMbaTUUEeCKUX cOCyA0B. OHU BBIMOJHSIOT (PYHKIIUIO OYUCTKH

OpraHOB YEJIOBEKA OT MepepabOTaHHBIX BEIIECTB.
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2. IIpocTpaHCTBO BOKpPYr MO3ra 3allONHIET IepeOpOCTIUHANBHAS KUIAKOCTb.
[Ipu monagaHuy BHYTpb MO3ra YCTPAHSET OTXOJbI U3 MEXKIETOYHOTO MMPOCTPAHCTBA
MO3ra.

3. [IpoxykT oOMeHa — OeIOK aMHIION I, KOTOPBIM MPOU3BOAUTCS MO3ToM [4]. ¥V
OOJBHBIX AJBLITeHMEpPOM aMHJIOW]] HAKAIJIUBAETCS B MEXKKIECTOUHOM MPOCTPAHCTBE
mo3ra. CienoBaTeabHO, TMOJHOIEHHBIM PEryJsipHbId COH SBISIETCS MPOGUIAKTUKON
KOTHUTUBHBIX U3MEHEHUH U J1EMEHIUU.

Koprukansnasa teopusi cHa WM.I1. I1aBioBa OCHOBBIBAaETCA HAa HCCIEIOBAHUSIX
(pU3HOJTOTNYECKON AKTUBHOCTH HEUPOHOB KOPBI O0dbIIMX mHoiymapui. [Ipu 3tom
YTOMJICHUE CYUTAETCS BPEMEHHBIM CHWXEHUEM (DU3UOJIOTMYECKOW AaKTUBHOCTH,
KOTOPOE CTUMYJIUPYET TOPMO3HBIE MPOIECCHl M CIIOCOOCTBYET BOCCTaHOBJIECHUIO
HEPBHBIX KIIETOK [35].

KopkoBo-nnogkopkoBasg teopust 11.LK. AHOXMHA yTOUYHSAET, YTO LEHTPBHI CHa
HaxXoAsTCs B TUIOTAJlaMyce€ U PETHKYJsipHass ¢opManusi CTBOJA MO3ra IEpeaaeT
MH(}OpMAMIO 0 BHEITHUX CUTHAJIaX B KOPY OOJIBIINUX MOJIYIIAPUH.

[Tomumo »storo, Tteopusi IL.LK. AHOXuMHa mNOJYEPKUBAET B3aUMOJECHCTBUE
TUNOTAIAMAYECKHUX IIEHTPOB CHA M HEUPOHOB JJOOHOM KOPHI B MPOIIECCE 3aCHIMAHMSL.
[Ipu BO30YyX/I€HUU JIOOHBIX J0JIEH MPOUCXOJUT TOPMOMKEHHE THUIOTATAMUYECKHX
LEHTPOB, a aKTWBHBIE LIEHTPbl CHA OKAa3bIBalOT TOPMO3HOE JIEWCTBUE HA HEWPOHBI
PETUKYISIpHOU (hopMaIuu CTBOJIA MO3ra.

BaxxHO OTMETHTB, UTO MPHU HAMPSHKEHHOW YMCTBEHHOW PabOTe YCHIMBAIOTCS
TOPMO3HbIE BIIUSHUS HEUPOHOB JIOOHOW KOPBI HAa TUIIOTATAaMUYECKHUE LIEHTPHI CHa [3].

B Hame BpeMs CylIECTBYET MHOXECTBO THUIIOTE3  OTHOCUTEIBHO
(YHKIIMOHAJIBHOIO HAa3HAUYEHHUS CHA M OTIENbHBIX €ro cTaauii, HO Haubosee
pacnpoCTpaHEHHBIMU MOKHO BBIJIETIUTh TPU OCHOBHBIX THIA: JHEPreTHUYECKUH,
uHopMaIMOHHBINH U nicuxoauHamudeckuil [2]. Tlo sHepreTHuecKkuM TEOpUsM COH
ABJISIETCSI MEXaHU3MOM BOCCTAHOBJIEHUS IIOTPAYEHHOM JHEPrUM BO  BpEMs
06oapcTBoBaHus. Hanboublilee BOCCTAHOBIEHUE MTPOUCXOAUT HA CTAJMU JelbTa-CHa,

KOT/Ia MPOUCXOUT CEKPEIsi HEHPOrOPMOHOB, IMEIOITUX aHA00IMIECKOe JEHCTBHE.
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NupopMalilnoHHbIE TEOPUU YTBEPKAAIOT, UYTO COH SBISIETCA PE3YyIbTaTOM
YMEHBIIIEHUSI CEHCOPHOTO MOTOKA B PETHUKYISAPHYIO (POPMAIIMIO MO3Ta, YTO B CBOIO
ouepeib NPUBOJUT K aKTHUBAIUU TOPMO3HBIX CTPYKTYP.

CoryiacHO TMCHXOJMHAMHYECKOW TEOPUM CHA KAdyeCTBO HX BBIIOJIHEHUS
3aBUCHUT OT JIEATEILHOCTH KOPbI MO3ra, KOTOpasi OKa3bIBA€T TOPMO3HOE BO3/ICHCTBHE
Ha TIOJIKOPKOBBIE CTPYKTYphl. B 3Ty Teopuio Takke BXOJUT TOMEOCTaTHYeCcKas
Teopus cHa. /laHHas Teopus BBIACNAET JABA TUMA OOJPCTBOBAHUS — CIIOKOMHOE H
HampspDKeHHOE. PeTuKyno-TaiaMOKOpTUKaIbHAS CHUCTEMAa, AaKTUBHPYS WMITYJIbCHI,
MOCBUJIAET CHUTHAJ Ha TO, YTO HEOOXOAUMO ObITh B OOAPCTBYIOIIEM COCTOSHHH.
Hanpspbkennoe 06oapcTBoBaHUE K€ OOYCIOBJICHO ACSATEILHOCTHIO JTUMOUYECKON U
PETUKYJO-TaJaMOKOPTUKAIBHOM  CHUCTEMBl UM SABJIETCS  HEOOXOAWMBIM IS
KOOPAMHUPOBAHHOW PEAKIIMU HA CTPECCOBBIE cUTyauuu [1].

HakoHen, ctaiv NOSBISATBCS U HOBBIE TEOPUH, CBSI3AHHBIE C BO3JEHCTBHEM
TEXHOJIOTM Ha COH W ero kadectBo. Hampumep, mudpoBas teopus cHa, KOTOpas
YTBEPKIAET, UTO YPE3MEPHOE UCIOJIb30BAaHUE CMAPT(HOHOB, KOMIIBIOTEPOB U PYTUX
AJIEKTPOHHBIX YCTPOMCTB HETaTHMBHO BIUSAET HAa COH M MOXET NPHUBOJHUTH K
HapyLIEHUSIM PUTMa U KauyecTBa CHa.

BriBonbl. HecriokoliHplli COH M O€CCOHHHMIIA MOTYT IPHUBECTH K CHIXKCHHUIO
HACTPOEHMSI, Pa3IpaKUTEIBHOCTH U JPYTMM MpoOjieMaM IMCUXMYECKOTO 310POBBS.
HamnpotuB, ykpemnyieHne pexxuMa CHa M TOBBILIEHUE KaueCcTBa CHA MOYKET MPUBECTH K
YIYYUICHUIO SMOLIMOHAIBHOTO COCTOSIHUSI 4YEJIOBEKa M IOBBIIIEHHIO €ro oorien
KU3HEHHOM yIOBJIETBOPEHHOCTH.

Kpome Toro, HemocTaTOUYHBI COH MOKET OKa3bIBaTh HETATHUBHOE BIIMSIHHE Ha
MIPOU3BOJUTENILHOCTh Ha pabdoueM MECTE U YUeOHBIX 3aHATHUSX.

Takum o0pa3zoM, 310pOBBIM U KaU€CTBEHHBI COH — 3TO HEOOXOIUMBIN (hakTop
g HojAepKaHus (U3MYECKOTO W TCUXHYECKOrO 3J0POBbs, 3MOIMOHAIBLHOTO
OyarornoJiyurss U yCHEIIHOM MNpOM3BOAMTEIHLHOCTH B pabore u ydebe. bepexnoe
OTHOLIEHUE U 3a00Ta O CBOEM CHE JIOJKHBI CTaTh BaXKHOM YacThIO 310pOBOr0 oOpasa

ZKHW3HH KAXKJ0I'0 4C€CJIOBCKA.
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‘AcTpaxaHCKHMii roCy1apCTBEHHbIH MeIMIMHCKHI YHUBEPCUTET
Munsapasa Poccun,
Actpaxanb, Poccuiickas @egepauust

Brenenue. MnauBunyansHoro u auddepeHiimpoBaHHOIO0 Mapkepa oOMaHa B
O0E3MHCTPYMEHTAIbHON JCTeKIIMU JOKH HE CyllecTByeT. Bepudukamus mnokazaHuii
BKJIIOYAET B c€0sl KOMIUIEKC OLICHKU BepOayibHON, MUMHYECKOH, (PU3HOIOTHUECKOMH,
HeBepOaIbHON MPOAYKIMHU yenoBeka [1]. Ocoboro BHUMaHUs B U3YYEHUH BHEIIIHETO
pUCYHKa TIOBEIECHHUS 3aciyKMBAaeT IMAaHTOMHMHUKA NOpHYACTHBIX Jull. Onacaschk
pa3zo0yaueHus, OHU JEMOHCTPUPYIOT «yTeukKy» uH(popmanuu temom. A.P. Jlypus,
aBTOp CONPSDKCHHOW MOTOPHOM METOJIWKH, OMPEAesyi MOTOPHYIO (PYHKIIHIO
YeJoBeKa CHUCTEMOM, OTpaXkarolmed CTPYKTYpy CKPBITBIX TMCHUXOJOTMYECKUX
nporneccoB [2]. «IIpuMmensiss mporeaypy CpaBHEHHS pEaKIMi Ha pPa3IMYHBIC THUIIBI
CJIOB Y OJHOTO M TOTO K€ MCIBITYEMOTO, MbI 4YaCTO OOHAPYKUBAIH ICUCTBUTEIIHHOTO
MPECTYITHUKA CPEIH APYTUX MOI03peBaeMbIx» [3].

Hamm npakTudeckue HCCIEIOBAHUS TMOKAa3bIBAIOT, 4YTO TMPU CTpaxe
pa3zo0yiaueHus TPAKTUYECKHA HMCUE3aI0T JKECTHI-WILTIOCTPATOPHI, COMPOBOKIAIONTUE
YEeJIOBEUYECKYI0 pPeYb, W YBEJIWUYMBAETCS MAaHTOMUMHKA, KOTOpas HampaBjeHa Ha
aJlanTalnio Uik PeCypCHOE COCTOSIHUE MPU cTpecce (cTpaxe).

HuddepentiupoBanHble  TETOJABUKEHUSI MPECTYITHUKOB, CUMYJISHTOB MBI
KJIacCU(DUITMPOBATIU B OTACIIbHBIC TPYIIIHI KecTOB. DHUIIOTeHe3 TeNOABIKCHUN HaMU
uccinenyercs B CyxymMckoM  NUTOMHHMKEe  npuMaroB 1npu  «UHcTUTyTe
AKCIIEPUMEHTAJIbHOW TMAaTOJIOTUM U Tepanuu» AxkaaemMuun Hayk AoOxasuu. B

MATOMHUKE cojepkarcs 594 mnpumara: Makakd pe3ychl, KamylMHBI, MaKaKH
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SIOHCKWE, MaKaKu JayHJIEpbl, MAaKaKh SBAHCKHE, MApPTBHIIIKA 3€JICHBIC, MTaBUAHBI
aHyOHMCBI W TIaBUAHBI TaMaJapwIbl. HaOroeHus BEJIMCh 3a NTaBHaHAMU U MaKaKaMH,
OBLIM BBISABJICHBI TOMOJIOTUYHBIC Y JIOACH K 00€3bsIH O3Bl U JKECTHI.
Tabmumna 1
IManToMuMHYecKas MPOAYKIUSA MPUYACTHBIX JIUI M CHMYJISIHTOB
HA KOHTPOJILHBIX BONPOCAX KJINHAYECKOT0 HHTEPBbIO H CTPYKTYPHPOBAHHOM

OIIPOCHOI Oeceabl

Kect DTOJIOTUYECKUI ATTEPH

JKectsl 3aKkpbITHA ®dusnonoruyeckass peakuus «3amMpu» Ha
OTPULIATENIbHBIN CTUMYII

PesxecTbl Ouznonoruyeckass  peakmus — «Oeru»  Ha
OTPHUUATEIbHBIA CTUMYJT

TpaHc - xKecTsl [loBcenHEBHOE TPAaHCOBOE COCTOSIHUE

JKecTpI-atantopel [IprkOoCHOBEHME, OTJIAKUBAHUE

2Kectbl camoouunnieHus I'pymunr

JKecTpI-MaHUITY IS TOPBI Pedrnexc nerisians

K amanTuBHBIM KecTaM OTHOCSATCS YKECThI 3aKpBITHS U Pes-kecThl. [Icuxodu-
3uoJsior Y. KeHHOH BBEJ MOHATHE MOBEACHYECKUX PEaKIMi Ha OMacHBIM CTUMYI —
«3ampu, Oerm» [4]. 3amupanue U OETrCTBO OT OIMACHOCTH SBIISIOTCS JIPEBHEUIITUM
Ha0OPOM MOTOPHBIX aKTOB MPEICTABUTENIEH KUBOTHOTO MUPA U SIBJISIFOTCS MTACCUBHO-
00OpPOHUTEIBLHBIM pearupoBaHUEM Ha yrpo3y. Peakiiuu aBToMaTH4eCKH 3aIyCKatOTCsI
CUMIIATUYECKON HEPBHOW CHUCTEMOW, MHUHIAIMHOM, THIOTaJaMyCOM, THUIMO(U30M
TOJIOBHOTO MO3ra U HEMPOMEAUATOPAMU KOPTU30JIOM U HOPAJAPECHAITMHOM.

Pes-xectbl. IlpM COKpBITUM TpaBAbl TPUYACTHBIE JUIA JEMOHCTPUPYIOT
pa3IMYHbIe U3MEHEHHUsS CTOIl, KOJICH Ha KOHTPOJIbHBIX Bompocax [5]. [TorpeGHOCTD B
0€30IMMaCHOCTH OTHOCUTCSI K TPYMIE BUTAIBHBIX MOTPEOHOCTEH Yy JKUBBIX CYIECTB.
YMeHue yoeratb OT OMaCHBIX CTUMYJIOB — 3alpOrpaMMHPOBaHHAs (HHU3HOIOTHYECKAS
peakuusi, KoTopasi CBA3aHa ¢ MHCTUHKTOM CamMocoXpaHeHus. B xoze sBostonuu 3ta
peakimsi 0OyCJIOBJIGHa TIOMCKOM O€30MacHOCTH M COXPAaHEHHEM IIEJIOCTHOCTH
opranusma. B HaOIONEHUSIX MBI OTMETHIIM, YTO MPUMATHI aKTUBHO HCIIOIB3YIOT 3Ty

CTPATETHUIO MPHU YTPO3€ U3 BHEIIHETO MUPA.
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JKectsl 3akpeiTus. YUenoBek mMeeT pa3BUTYH0 MOTOPUKY KOHedHocTeu. Ilpum
CTpaxe pa3zo0iadeHus HaAOJIOMAETCS >KECTHKYJIALMS, 3aKPbIBAIOIIAS YSI3BICHHbBIE U
BEHTpaJIbHbIE YYACTKH Tena (r0JIOBY, 1IEI0, >KUBOT, 30HY T1axa) [6]. XKecTbl CBSI3aHBI C
(GU3HONMOTHYECKON  peakmue 3aMupaHus Ha OMacHBI  cTUMynl. Peakius
CBOMCTBEHHA, HE TOJBKO JIIOJSIM, TAHATO3 HAOMIOJAeTCs y MpelcTaBuTeniel (ayHbl
Kak OOOpPOHUTENBHBIM MNAaTTEpPH HA CTpEccop. 3aMUpaHUE SBISETCS alalTUBHOU
(dopMoii 3alUTHI, MHUMAsi CMEPTh OTBpAIIAET XHUIIHHUKA OT MOEHaHMs KEPTBbI, TaK
KaK €€ MACO COJEPKUT TPynHbId A [7]. PunoreHes, NPUKPHIBAIOIIUX JABUKECHUI
BBISIBICH HAMHM y NPUMAaTOB NpPH NOJYMHEHUU JTOMUHUpYHoIEed ocodu. Crpax,
3aCTBIBAHKE, MIPUKPBITHE OT arpeccopa HaOJIOAAOTCSA Yy 00€3bsSH MPHU ChEKUBAHUU
[8]. B oTBeT Ha yrpo3y 00€3bsAHBI 3aCTHIBAIOT M MPUHUMAIOT MO3bl C OTCYTCTBUEM
JNEMOHCTpAlUX JIULA, TPYAH, JKUBOTA, MOJOBBIX OpraHoB. [loBeaeHUyecknii marTepH
SIBISICTCS PEKOHCTPYKIHEH, «OuxeBHOpeMoit» [9] KECTUKYNISIUH TPUKPBITHS [
3akpeITHsA Yy homo sapiens.

Ecnu ananranus Ha cTpeccop SBISETCS HEBO3MOXHOM, TO MO3r Oecco3Ha-
TEIBHO MPOAYLUMPYET IKECTUKYJILUIO, KOTOpas CHUKAET BEreTaTUBHBIA H
SHIOKPHMHHBIA OTBET Ha CTPECCOP M PETYIUPYET IMCHUXUYECKUUA TOMEOCTA3.
PecypcHble KecTbl TECHO CBsS3aHbl C OMOJIOTMYECKOW MOTPEOHOCTHIO B 3alllUTE U
BOCIIPOU3BOJAT TAKTWIbHBIE IBHKEHUS PYK M TEJla B KOHTAKTE «MaTb U JUTS.
TakTUIBHBI KOHTAaKT MJQJCHIIA M MaTepu aKTHUBU3HUPYET J0(aMHUHOBYIO,
ONMOUJHYK, HOPAJAPECHAIMBYIO MEIUATOPHBIE CHCTEMBI, OTBEYAKOIIME 32
ITOJIOKUTEIIbHBIE
smonuu [10].

TpaHc-)kecTbl. MOTOpHBIE aKThI, CBA3aHHBIE C PACKAaYUBAHUEM TEJIa «BIIPABO-
BJIEBO», «HA3aJ-BIIEPEI», HOT «BIEPEA-HA3A/D», YACTO BO3HUKAIOT y MPECTYITHUKOB U
KEPTB CEKCyaJbHOIO0 HAacWius. JIBMKEHUS Tela BBI3BIBAIOTCS W3MEHEHHBIM
COCTOSIHUEM CO3HAaHHSI M OTHOCATCS K IOBCEIHEBHOMY TMIHOTHYECKOMY TpPaHCY.
I'ene3 cBsizan ¢ ykauumBaHueM peOeHKka Ha pykax y matepu [11]. Dusnorenes

INPpOUCXOAUT OT (I)I/ISI/I‘-ICCKOFO BCHTPO-BCHTPAJIBHOI'O PACIIOJIOKCHUA ACTCHBIIIA I10/
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’KUBOTOM CaMKH TMpPHU €€ TNEPEABUIKEHUHU, KOTOPOE BBI3BIBAET MOHOTOHHOE
IMOKAYMBAaHUE TeJa «BIIEPEI-HAZAD.

XKectpl-anantopsl HaOMIOJAIOTCA MPU MPUKOCHOBEHUU K CBOoeMy Teiy. Boc-
MIPOU3BOAAT IPUKOCHOBEHUS U JBUKCHUS TAJIBIIEB 3HAYMMOTO 00BEKTa JJIs1 peOCHKa.
OMmatusi ¥ Jlacka Yy BBICHIMX MPUMATOB — 3TO pa3BuUTas (popMa COIHAIBHOIO U
poautensckoro mnoBeneHus [12]. [lo MHEHHIO WM3BECTHBIX AaHTPOMOJIOTOB U
MIPUMATOJIOTOB, JIACKATEIbHBIC TAKTUJIHLHBIC MAHUITYJISIITAN, KaK (opMa TPOSBICHUS
A100BH, HAOIIOAAOTCS Y TOPHILT U IuMian3e [13, 14].

JKecThl-MaHUTYJIATOPBl HAMpPABJICHbI HAa MAHUMYJSALHUIO PYKOW MEITKUMU
npeaMeTaMu U OJIeXK10i. J[aHHBIE JKEeCThl MBI CBSI3bIBAEM C PeQIEKCOM LIETUISIHUS,
KOTOPBIN TOMOJIOTHYHBIN y JeTel U JeTeHblleil 00e3bsH. LlemisHue oTHOCUTCS K
rpymmne pedeKcoB CaMOCOXpPaHEHHUSI W TOMOTaeT COXPAHCHUIO CBSI3U C MaTEphIO
[15]. BaxuedmmMm nOpuCHOCOOJICHHEM K HOBBIM YCIOBUSM CpEIbl  SBISETCS
CIIOCOOHOCTh KPEIKO IEIUIAThCS BCEMH KOHEYHOCTSMM 32 BOJIOCSHOM TOKPOB
MaTepH, MOIydas TEIUIO U MHUIILY, HAXOISICh Y HEE MOJT ) KUBOTOM.

Kectbl camoounnieHus. O. @pail aBTOHOMHO BBIIEIAET IBUKEHUS OUUIICHUS
B Kecrax-maHunmysisgtopax [16]. IlouecebiBaHuWe Tena, WIUIKW, OTPSIXUBAHUE
«HEBUJIUMOW TBUIN», OAEPTUBAHUE OJECHKIbl SBISAIOTCA CMEUIEHHBIM T'PYMUHTOBBIM
noBejgeHreM. OUHILIEHHE OT HACEKOMBIX W TPSI3H Y NPUMATOB — IMPEKIE BCETO aAKT
no0poXKenaTeIbHOM UM POJCTBEHHOM KOMMYHMKAIMM, KOTOPBIA JOCTaBIISIET
MPUSATHBIC SMOIUH, YYBCTBO 3aIUIIIEHHOCTH U 00beIuHEeHUs B cTae [17].

3aknoueHue. B xome COBMECTHOro JOTroBOpa Ha HAy4YHBIE HCCIICIOBAHUS
mMexagy IbBY3  AO  «OOnactHas  pgerckas — KIMHMYecKas  OOJIbHMIIA
um. H.H. Cunumesoi», r. Actpaxanb u ['HY «MHCTUTYT 3KCIepUMEHTaIbHON
NaToJOTUU U Tepanuu» AkagemMud Hayk AoOxasuu, r. CyXyM HallUM aBTOPCKUM
KOJUICKTUBOM OBbUT yCTaHOBJICH BeCh (MIIOTEHE3 MaHTOMUMHUYECKON MPOMYKIIMH B
OC3WHCTPYMEHTAILHON JETeKIMU JDKUA. Pa3paboTanHas HamMu Kiaccuukaius
HEBEpOAIbHBIX MapKEpOB IOCJIE OKOHYAHUS SKCIEPUMEHTAIBLHOM paboThl Oyner
PEKOMEHJI0OBaHA COTPYJAHUKAM MPABOOXPAHUTENBHBIX OpPraHOB, IICHXOJOraM,

ncuxorepanesraMm, noiurpadosnoraMm. IloHruMaHue TPUPOABI KECTUKYISLUU TPU
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ACITPOCHUH U KUCJIOPOA3ABUCHUMBIE ITPOLHECCHI
NP1 UHCYJIMHOPE3UCTEHTHOCTH
3unuyk B.B.", Anv-/[ncedyp /Incaagpap lllamu Osauo?, I'nymxkuna H.B.”,
Ilooonpuzopa M.B.’
'T'poaHeHCKNH TOCYAaPCTBEHHbIN MeIUIMHCKUI YHUBEPCUTET,
I'poano, besopyccus;

’I'poaHeHCKUIl TOCYyAapCTBeHHbI YyHUBepcuTeT uM. Slnku KynaJmbl,

I'poano, besopyceus

Beeaenue. IuchyHkius xMpoBOil TKAHU MPUBOAUT K PA3BUTHUIO W30BITOUHON
Macchl TeJa W, KaK CIEJACTBUE, POPMHUPOBAHUIO MHCyIuHOpe3ucTteHTHocTH (MP) 1
LEJIOT0  psAja COMYTCTBYIOUIMX 3a00JIeBaHUN, B CBSA3M C YEM IOHMMAaHHE
MOJIEKYJISIpHBIX MeXaHu3MOB HHAyKuuu WP Ha (oHe oXupeHus HMeeT Ba)XKHOE
3HaUYEHHE IS pa3pabOTKH HOBBIX Oosee 3PQPEeKTHBHBIX TEPareBTUUECKUX CPENICTB
JUTS IPENOTBPALLECHUS PA3BUTHS SHIOKPUHHBIX OCJIOXKHEHUH [3].

Jucbananc ypoBHEHN MPO- U MPOTUBOBOCHAIUTENBHBIX aTUINOKUHOB SIBISIETCS
OJIHUM H3 IYCKOBBIX MEXAaHU3MOB, BIMSIOIMIMX HA CHUXEHUE (YHKIHOHAIbHBIX
BO3MOXHOCTEM  KapAMOPECHUPATOPHOM cucTemMbl. HemaBHO OTKpPBIT TOPMOH
aCIpOCHH, COJIEpKaHUE KOTOPOTO B KPOBHU BJIMSET Ha OOIIee KOJIWYECTBO 3aMacoB
SHEPIUHA B JKUPOBOM TKaHHW, a 3TO, B CBOIO OYEpE]b, U3MEHSET PEryJIUPOBAHME
HHEPTreTUYECKOT0 TOMEOCTa3a, HEHUPOIHAOKPUHHBIX (PYyHKIMH, MeTabonu3ma [4].
N3yuenne »>¢@dexToB acrnpocuHa SBISIETCS aKTyallbHbIM HAaMpaBJCHUEM IS
Pa3pabOTKH Pa3IMUHBIX J€4eOHO-TIPODUIAKTHUESCKIX MEPOTIPUITHM.

AcCNpOCHH BAMSET Ha IPOLECCH JHEProoOMeHa OpraHus3ma 1, COOTBETCTBEHHO,
€ro KHUCJIOpoJHOe obecrieueHue. MOXKHO MPEAroNoXUTh, YTO aCIPOCHH, ONpeAesis
SHEPro3aBUCUMBIE MPOLIECCHl KIETKH, BIMAET HAa BHYTPUKIETOYHOE COJEpKAHHE
KHUCJIOpOJa M, COOTBETCTBEHHO, HA MEXaHU3Mbl TPAHCIOPTa KUCIOpPOAAa KPOBBIO, B
YaCTHOCTH, Ha €€ KHCJIOPOJCBA3YIOLIUE CBOMCTBA, YTO W HAOIIOJANOCh Y 310POBBIX
JIUI C Pa3IMYHON Maccoil Tena, y KOTOPhIX JAHHBII FOPMOH OKa3bIBaeT BIMSHHUE HA
(GopMHpOBaHUE KUCIOPOATPAHCIOPTHOHN (PyHKIIUU KpoBH [2].

B cBA3M ¢ BBIIEU3IOKEHHBIM, L€lbI0 pabOThl  SABISIACH  OICHKA

KHUCJIOPO3aBUCUMBIX IIPOLIECCOB U coliepxKaHus acripocuna rpu 1P.
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Metons! uccienoBanusi. OObEKTOM UCCIIEOBaHUS ObUIM MY>KYHHBI B BO3PAcTe
45-60 net (80 umccnemyembix). Boimonnsamncs 3a00p BEHO3HOW KpOBU M3 JIOKTEBOM
BEHBI HATOIIIAK B YTPEHHHUE Yachl 0€3 MpeIIeCTBYIONICH JUEeTHYeCKON Koppekiuu. B
MOJIyYeHHBIX OO0pa3lax IuIa3Mbl KPOBH OMNPEICISUIA KOHIIEHTPAIMIO AaclpOCHHA
METOJIOM MMMYHO(EPMEHTHOr0 aHajiu3a Mpu momolnu tecT-cuctembl «ELISA Kit
For Asprosin» (Biobase, China).

B BeHO3HOI KpOBM OIpeAeNsuiM NapuuaibHoe naBieHue kuciopona (pO,), u
yriekucioro raza (pCO,), pH, crenens HachimeHus kpoBu kuciopogaoM (SO,) Ha
razoanaimszarope Radiometer, ABLS80. M3mepsiii cpoacTBO TeMOTJIOOMHA K
kuciopoay no nokazarento pS0 (pO, kpoBu npu 50% HACBHIIICHUU €€ KUCIOPOIOM),
ornpezaensieMoMy crnekTpodoToMerpruueckuM MetosoMm (pPSOpean). B uccrnenyembix
oOpa3max TIa3Mbl KPOBH  OMPEEISIOCh  COJIEp)KaHHWE Ta30TPaHCMHUTTEPOB
MOHOOKCH/Ia a30Ta U CEPOBOIOPOJIA.

JlJis oueHKH pe3ysbTaTOB MCIOJIb30BaNaACh HEMapaMeTpuuecKas CTaTUCTUKA C
npuMeHeHneM rporpammbl “Statistica 10.0”. JJocTtoBepHOCTh MOTYYSHHBIX JTAHHBIX C
y4e€TOM pa3MepoB Mayloll BBIOOPKH, MHOXECTBEHHBIX CpPaBHEHHI OIEHUBAIU C
ucnosnb3zoBanueM U-kpurepust ManHa-YuTHu.

Pesynwratel. JIunia ¢ UP npu n3bbiTounoit Macce Tena u oxxupeHuem | crenenu
XapaKTepU30BaIUCh 0o0Jiee BBICOKMM 3HAYEHUEM IOKa3aTeled JIMIMUAHOIO U
yraeBonHoro oomena (B tom umcie mo HOMA-IR) B cpaBHEeHUHM CO 340pPOBBIMHU.
Konnentparnus acnpocuna B miazme kpoBu il ¢ P npu nopmansaom UMT Obuia
3HAYUTENIHHO BBIIIE, YEM Y 3[IOPOBBIX. Y HCCIEAYEMBIX C MU30BITOYHONW MAcCOi Tena
ATOT TapameTp uMmen Oonee Bricokoe 3HadeHue 40,26 (37,36; 41,26) mmons/1;<0,05,
a pu oKupeHuu | crerneHu ero BeMynHa Oblia €I11e BhIIIIE.

[Ipu oxupenun | cremeHu, mpu KOTOPOM OBUIO HaAmOOJEE TOBBIIICHO
coJiep)KaHMe acrpocuHa, HaOmomanock cHmwkeHue SO, u pO, BEHO3HOM KPOBU B
cpaBHeHUU C ucciueayeMmbiMu ipu P ¢ HopManbHO#M U M30BITOYHON Macco Tena.
BrisBiieHO yBenuueHne moKasarelis CpoJICTBAa TeMorjio0rnHa K kuciopoay pSOpean y
muy ipu P ¢ HopmanbeHO#M Maccoi Tena a0 26,3 (22,34; 30,0) (<0,05) B cpaBHEeHUU

co 3110poBbiMU 24,6 (23,87; 26,7) MM pT. CT., UTO XapaKTEPU3YETCs CIIBUTOM KPUBOU
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JUCCOLIMAIIMM OKCUTeMOrI00MHa K Kuciopoay BrpaBo. [lanHoe yBemnuenue P50
CIIOCOOCTBYET MAacCCONEPEHOCY KHUCIOPOJa B TKAHU B YCJIOBHSIX HOPMOKCHUU WM
yMEepeHHOU runokcuu. OJHaKO ClieyeT OTMETUTb, uTo Tipu WP y nuir ¢ u30bITouHOM
Maccoil Tenma W mpu OXupeHuW | creneHu BbIsABIEHO yMmeHbleHHe pSOpean B
CpPaBHEHMH C JIMI[AMU C HOPMAJIbHOM Maccou Tea.

CucreMa Tra3oTpaHCMUTTEPOB OKa3bIBAET MOIYJIHMPYIOIIEE JEHCTBUE Ha
KHCJIOPOJATPAHCTIOPTHYIO (DYHKITHIO KPOBU MPHU PA3TUYHBIX YCIOBHIX KHCIOPOIHOTO
oOecrieueHus, COMPOBOXKIAIOIMINUXCSA pa3BUTHEeM THmokcuu [1]. Ot 3ddexTs
peanu3yloTCs Yepe3 pa3uyHble YPOBHU PETYISLUA SPUTPOIUTAPHBIX U CUCTEMHBIX
MEXaHM3MOB. B HameMm wuccienoBaHuu ObUIM TOJYYEHBI JJaHHbIE 00 YBEJIUYCHUU
KOHIEHTPAIMA MOHOOKCHA a30Ta U CHUKEHUU CEPOBOIOPOAa B KpoBH y jull ¢ P B
CPaBHEHHH CO 30POBBIMH.

Takum o00pa3oM, YCTAaHOBJCHHBIE B HAIlIEM HCCIEAOBAaHUM W3MEHEHMUS
AKTUBHOCTU CHUCTEMBI Ta30TPAaHCMUTTEPOB (MOHOOKCH]I a30Ta M CEPOBOJOPOJ) MpHU
NP ¢ pa3nuuHOil KOHIEHTpalMedl acnpocuHa BaxkHbl Uil (HOPMHUPOBAHUS
MEXaHU3MOB TpPAaHCIOPTa KHUCJIOpOAa KpOoBbIO. Bkiag acmpocuHa B PEryJsiUIO
KHUCIIOPO3aBUCUMBIX IPOIIECCOB KPOBU HWMEET 3HA4YeHHe g (OpMHUPOBAHUS
KUCJIOPOAHOTO 0OecTieYeHrs U afanTalluOHHBIX PE3EPBOB Y JIUI] C META00IMYECKUMU

HapyLICHUSMH.
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BO3PACTHO-ITOJIOBAS XAPAKTEPUCTUKA METABOJIMYECKOI'O
CHUHAPOMA Y IIPUIJIBIX KUTEJEN 3AIIAI[HOI71 CUBbUPHU
Heanosa E.I'., Maxapoea E.J., Ezopoea E.C., Jlegyuikuna E.A.
IIpuUBOIKCKUN HCCIEA0BATEILCKAN METUIMHCKUA YHUBEPCUTET,

Hwxxnunit HoBropona, Poccuiickas ®@enepauus

AxkTtyansHOCTh. B HacTosiee Bpemsi B mupe Oosee 60% mroneid MUMEIOT
M30BITOYHYIO Maccy Teia, M KaxAelil Tperuil uenoBek (28%) cTpagaeT oxupe-
HueM [1]. Jloka3aHO, 4TO OKUPEHHE ACCOUMHMPOBAHO C TAKUMHU COCTOSIHUSIMH, KaK:
TUCTUTIAIEMUS], apTepuaiibHasi runeptensus (Al'), HapylieHue yriieBogHOro oOMeHa,
dbopmupyst Takum obpazom Meradomuueckuii cuHapoMm (MC) [2]. IloBeimeHHOE
BHUMaHKE K mpobiieme MC cBsi3aHO HE TOJBKO C €ro pacrpoCTPaHEHHOCTHIO, HO C
TEM, 4TO, HE SIBJISISICh CAMOCTOSITEIbHBIM 3a00ieBaHueM, MC CTaHOBUTCS CEPbE3HBIM
dakTOpoM pHCKa Pa3BUTUA CEPIACYHO-COCYIUCThIX KaTactpod [3, 4]. OcoOwiii
MHTEPEC YUYEHBIX CBA3aH C pacrpoctpaHeHueM MC B CEBEPHBIX TEPPUTOPHUAX HAIIEH
CTpaHbl, K KOTOPBIM OTHOCSITCSI ApKTHUYecKas 30Ha U Tepputropun Kpaiinero Cesepa.
Hcropuuecku Tak CIOXHUIOCH, YTO 3TU PETHOHBI OB 000COOJICHBI, U CBSI3aHO ATO C
HECKOJIbKUMHU TPUYMHAMU: CYPOBBIM  KJIMMAT, TMPEIbIBISIONINN  CEphE3HbIC
TpeOOBaHMS K aJaNnTallMOHHBIM CIIOCOOHOCTSIM OPraHu3Ma, 3aKPBHITOCTh MECTHBIX
KUTEJIeH, YMaJICHHOCTh TEPPUTOPHUH OT OCHOBHBIX HHPpacTpykTtyp. OmHON U3
OCOOCHHOCTEHN CEBEPHBIX TEPPUTOPHUI sIBIsICTCS Tpeobiiananue OEIKOBO-KUPOBOTO
TUINA THWTAHUS HaJ YTJIEBOJHBIM, KOTOPBI NPHUHSATO HA3bIBATh «IOJSPHBIA WU
CeBEepHBIA TUI MeTabonu3Ma» [4]. YBennueHnue yacTtoThl BcTpeuaemoct MC y
npunuibix xuteneil Kpaiinero Cesepa Jiersio B OCHOBY TaHHOTO UCCIIEAOBAHUS.

[lenp — wW3yuyuTh BO3PACTHO-TIOJOBBIE OCOOCHHOCTH META0OIUYECKOTO
CUHpOMA y MPULUIBIX kuTenel 3anaanon Cubupu.

Marepuansl U Metoapl. B HacToseM HUCCIEAOBAaHWU MPUHSIIM Y4acTHE
208 4yenosek: 98 wmyxuun (47,12%), 110 sxenmwmH (52,88%), MOCTOSTHHO
npoxxkuBarommx B ycioBusix KpaitHero CeBepa (XaHTbl-MaHCHUHCKUN aBTOHOMHBIM
okpyr — FOI'PA), ¢ nmonrBepxkneHHbsiM nuarHo3om Al' 1-3 cTeneHu Ha OCHOBaHUU

obmenpunaTeix kKputepue (ESH/ESC, 2018, PKO 2020) [5]. B 3aBHCHMOCTH OT
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crenenn A’  Bce  mamueHTsl  ObUTM  pa3feneHsl Ha 3 CPYIIBL
1-a rpynma (A" 1 crenenn) — 46 genosek (22,12%), n3 aHux myxuna — 20 denoBek,
KEHIIUH — 26 yenoBek; 2-1 rpynna (Al 2 crenenn) — 95 yenosek (45,67%), U3 HUX
48 u 47 yenoBeK MY>KUMH U KEHIIUH, COOTBETCTBEHHO; 3-51 rpymma (Al 3 crenenn) —
67 uenoBek (32,21%) — 31 u 36 4enoBek MYKYHMH W JKEHIIMH, COOTBETCTBEHHO.
ITepuon HabmrogeHus coctaBuia B cpeanem 3,1+/-0,6 roma. Ilo Bo3pacty ObLIO
chopmupoBano TATh Tpynm: 1-s rpymma 30-35 jmer — 33 dyenmoBeka, W3 HHUX
MyxunH 14, skeHmuH 19 denosek; 2-a rpymnmna 36-41 rog — 38 denosek, 17 u
21 4enmoBeK, COOTBETCTBEHHO, 3-5 rpynmna 42-47 et — 41 denosek, 19 u 22 genoseka,
COOTBETCTBEHHO, 4-5 rpymnmna 48-52 roaa — 45 denosek (25 u 20 uenosek), 5-4 rpynna
53-58 net — 51 yenosek (23 u 28 yenoBeK, COOTBETCTBEHHO).

Kputepun BrxitoueHus. OCHOBHBIMU KPUTEPUSIMU BKJIIOUCHHS TAIUCHTOB B
ucciaenoBanue Obuto Hamuuue MC, a uMeHHO: aOaomuHanIbHOE oOxupeHue (AO)
(oxpyxHOCTH TajuH 80 CM Yy JKEHIIUH U 94 CM Yy MY>KUYUH) U JBYX JOIMOJHUTEIIbHBIX
kputepuen: AI' — AJ[ 140/90 mm pT. CT.; NOBBILIEHNWE YPOBHS TpUriauiepuaon 1,7
MMOJB/JT; cHKeHne koHneHtpanuu XC JIIIBIT 1,0 mmons/n y myxumd u 3,0
MMOJIb/J1 Y KEHIIWH; TUMIEPIIIMKEMHUS] HATOIIAK — TJII0KO3a B IJIa3Me KPOBU HATOIIAK
6,1 MMOJIB/JT; HapyIIEeHUE TOJICPAHTHOCTH K TJIFOKO3€ — TJIIOKO3a B TUIa3Me€ KpOBU
gyepe3 2 4 IMocje TecTa TOJASPaAaHTHOCTH K TIIF0OKo3e B mpeaenax 7,8 u 11,1 Mmomb/m.
[IpoxxuBanue B ycnoBusix Kpaitnero Cesepa 1 rog u 6osee, Bo3pact — He MoJioxe 20
ger u He crapwe 75 ner. Kpurepum UCKIIOYEHHS — MMalMEeHTBl C
JTUarHOCTUPOBAHHBIMU BTOPUYHBIMU (popmMamu Al', uHpapkTOM MHUOKapaa W/WUiu
OCTphIM HapyleHueM Mo3roBoro kpoBooOpaienHuss (OHMK) naBHOCThIO MeHee 6
MecC. J0 Hayajia HaCTOSIIETr0 HMCCIEIOBAaHUSA, OEPeMEHHOCTh U TEPHO] JAKTallWU;
OHKOJIOTUYECKHE 3a00JIeBaHMs B aHAMHE3€ M HECIIOCOOHOCTh MaIlUeHTa MOHATh CYTh
CaMOro MCCJEJOBaHUSA U TMPUHATH HEMOCPEICTBEHHOE y4acTHE B HEM, OTCYTCTBHUE
MPUBEP)KEHHOCTH MalMeHTa K JIeYeHU0. Bce MNpoBOauMEBIE HCCIIEIOBAHMS
COOTBETCTBOBAJIM  JTHUYECKUM  CTaHJapTaM, pa3pa0OTaHHBIM Ha  OCHOBE
XeNnbCUHKCKON JAeknapauuu BcemMupHoW acconuannvl «ITUYECKHE MHPUHIUIIBI

MPOBEICHUS HAy4YHBIX MEIUIMHCKUX HCCICAOBAHUM C Yy4YaCTHEM YEJIOBEKa» C
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nonpaBkamu 2008 r. Kaxxaplii manueHT mnociie oObICHEHUSI €My CYTH HCCIICJOBAHUS
MOJMUCHIBAJI HH(OPMAITMOHHOE T0OPOBOJILHOE COTIIACHE.

CraTucTHYeCKUN aHaIM3 MaTepuana BeimosHsuics B cucteme R (R Core Team
(2022). R: A language and environment for statistical computing. R Foundation for
Statistical Computing, Vienna, Austria. URL https://www.R-project.org/). Ilpu
pacyeTe ONucaTeIbHbIX CTATUCTUK JIJISl HEMTPEPHIBHBIX MIEPEMEHHBIX B KAUE€CTBE MEPHI
LEHTPAJIbHOW TEHJIEHLIMN HUCII0Ib30BaJaCh ME/IMaHa, & B KAYECTBE MEPbI PACCESTHUS —
3HAYEHHUS MEPBOrO U TPETHErO KBAPTUIIS; JIJISl AUCKPETHBIX IEPEMEHHBIX BBITIOJIHAJICS
pacyer MPOLEHTHOM NOJH. [l OUEHKM pa3HHUIBl MEXIPYIIIOBBIX Pa3jIW4yud IS
HETIPEPBIBHBIX TNEPEMEHHBIX HMCHOJIB30BAJICA KpuTepud MaHHa-YWUTHH, a A
IUCKPETHBIX — TECT XHU-KBaaparT WM TouHbli Tect ®umepa. B ciyudae
MHOXECTBEHHBIX CpPaBHEHHMU HCIIOJIb30Bajach IOMpPAaBKa HA MHOXKECTBEHHBIE
cpaBHeHHs benpsaMuHu-MexyTuwnn. Pasnnmums Mexay TIpyHIaMH — CUMTAIHCh
CTaTUCTUYECKU 3HAYMMBIMH, €CJIM IMOJyYEHHOE B XOJ€ NMPOBEACHUS TECTa 3HAYCHUE
p-value okassiBasiocs Menee 0,05.

Pe3ynbratel uccnenoBanus. M30biTouHast Macca Tena HaOI0qanach y My KUnUH
1-i1 m 2-it Bo3pacTHOU rpymnmbl, coctaBuB 27% u 23%, cootBercTBeHHO (p=0,009,
p=0,0018) u y >xenmuH 2- Bo3pactHoM rpymmbl (36-41 ron) — 34% (p=0,002).
Osxupenue 1 cT. perucTpupoBaoCh y MYKUMH B MEPBBIX JBYX Ipymmax (Bo3pacT OT
30 mo 35 ner u ot 36 10 41 roga, coorBeTcTBEHHO) B 34% 1 41% ciyuaes (p=0,0011
u p=0,001); y xenmuH B 1-ii u 3-i Bo3pactHOM rpynmne — 38% u 44% (p=0,002,
p=0,008). Oxupenue 2 cT. HaOIIOAATOCH Y MY>KUMH B 3-i U 4-i1 BO3pacTHO rpynme
— 63% u 54% (p=0,009, p=0,001) u y >xenmuH B 3-i1 u 5-it rpynne — 58% u 66%
(p=0,003 u p=0,004). Oxupenue 3 CT. XapaKTEPHO JIJIsI MYKYUH U KEHIIUH 4-i u 5-
it Bo3pacTHoM rpynibl — 49% u 54% (p=0,0011 u p= 0,009) 54% u 67% (p=0,0015 u
p=0,002), COOTBETCTBEHHO.

AHanu3upysi  BO3pacTHO-TIONIOBBIE  ocobeHHoctn  MC, Hamu  Obuia
POAaHATM3UPOBAHA YAacTOTa BCTPEUYAEMOCTH OCHOBHBIX KOMIOHEHTOB MC B
3aBHUCHUMOCTH OT BO3pacTa MalMEeHTOB, NPUHSABIIMX Yy4YaCTHE B HACTOSIIEM

uccnenoBannu. Tak kak AO m Al' mpuCYTCTBOBaJM y BCEX NALMEHTOB, TO ATH JIBa
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KOMIIOHEHTa HE ObUIM BKIIIOYEHBI B aHaimu3. [ *KEeHIWH: MakCUMallbHas 4acToTa
BCTpeyaeMocTH MoBbiieHus ypoBHs TI' B 59,7% ciiydaeB Habmoanack B BO3pacTte
or 30 mo 45,8 ner (mepBeie 3-u rTpynmel), p=0,0014; yMeHbIIIEHHE YaCTOTHI
BCTPEYAEMOCTH MOBBIIIEHHOT0 ypoBHA TI' peructpupoBanocb B 4-ii
5-ii Bo3pactHo#t rpymnme (44,1% u 29,1%, cootBercTBeHHO). YpoBenb XC JIIBII:
MUHUMAJIbHBIE TIOKa3aTelid YacTOThl BCTPEUYaeMOCTH OBbUIM B TEPBBIX Tpex
Bo3pacTHeIX rpymmax (17%, 25,8% u 26,1%) u mMakcumanbHble 3HA4Y€HUSI B 4-U U
5-ii Bo3pactHo# rpymnmne — 64,8% u 73,6% ciydaeB, coorBercTBeHHO (p=0,0013,
p=0,0034). Yposenr XC JIIHII: ux noBeilieHHe HAOMIOJAJIOCh BO BCEX Tpynmnax
MalKeHTOB OT MUHUMAJIbHBIX B 1-i rpynme (54,9%) no 73,1% B 5-i rpynme (p=0,004
u p=0,001). YpoBeHb TJIIOKO3bI JOCTOBEPHO BbIlIE ObUT B 3- M 5-f BO3pacTHOM
rpynne — 34,3% u 58,3% cnyudaes (p=0,001 u p=0,0019). {ns MyX4HH: NOBBIILICHUE
ypoBHs TI' HaGmioganock B 3-ii U 4-ii BO3pacTHOM TIpymie C MaKCUMaJbHBIMU
3HaueHusmMu 48,9% u 51,2% (p=0,0011 u p=0,006, COOTBETCTBEHHO), MUHUMAJIbHAS
yacToTa BCTpedaeMocTu Obuia B 1-il u 5-it rpynne — 11,7% u 13,8% (p=0,0031 u
p=0,0028). IToeimenue ypoas XC JIIIBII B oTiMune OT >KEHITUH HAOJIOIAIOCH
HauuHas ¢ 3-#, 4-i, 5-i1 rpynnel — 44,3%, 49,7% u 51,3% (p=0,0011, p=0,003,
p=0,0004), mMuHUManIbHAs YACTOTa BCTPEUAEMOCTH PETUCTpHpOBajach B 1-ii u
2-11 rpynme — 12,8% u 11,4%, coorBerctBenHo (p=0,007 u p=0,0042). XC JIITHII —
MaKCUMaJlbHasi 4acTOoTa BCTPEYAEMOCTHU JOCTOBEPHO Yallle PETUCTPUPOBAIACH BO
2-i u 3-u rpynne (52,3% wu 59,8%, coorBercrBenHo) p=0,004 u p=0,001,
MUHHUMaJIbHbIE 3HaueHust B S5-ii rpymme (8,9%, p=0,0011). YpoBeHb TIIOKO3BI
HaTOIIaK — MOBBIIIEHNE JAaHHOTO MoKa3aTelsi Ha0aonanock B 3-i, 4-i, 5-i rpynne —
53,1%, 47,6% u 61,2%, coorBerctBenHo (p=0,004, p=0,0011, p=0,006). B xoxe
CTATUCTUYECKOT0 aHain3a ObLJIO YCTAHOBJIEHO, YTO ISl MYXYHUH WM KeHIIUH ¢ Al
I cr. AI, accouuupoBanHas ¢ MC mnpencraBieHa TaKUMH KOMIIOHEHTaMH, Kak
AO+AT+ noseimenue ypoBus XC JIITHIT (p=0,0018 u p=0,001, cooTBETCTBEHHO).
Jlst sxenmmH ¢ Al' 2 c1. yxe K umeromumcs nokaszaresssm AO u Al', kotopbsle ObuIn
y 100% manueHToB, AO0ABISINCh TaKW€ DJJIEMEHTHI, KaK CHIDKCHHUE YPOBHS

XC JIIBII v noBelllIeHHE YPOBHS TIIOKO3bI; Il My 4uH ¢ A" 2 cr. nobasmsuics
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TaKOW IOKa3aTelb, Kak noBeimieHne ypoHs TI' (p=0,007 u p=0,0031,
cootBeTcTBeHHO). Jiis sxenuuu ¢ Al 3 ct. MC npenicraBieH BCeMU KOMIIOHEHTAMH,
kpoMe noBbiieHuss ypoBHa TI', mins myxkuumn ¢ Al 3 ct. MC xapakrepuzoBaics
HaJIMYUEM BCEX KOMIIOHEHTOB, KPOME TMOBBIIICHUS YPOBHSI TJIFOKO3bl HATOIAK
(p=0,0014 u p=0,0061, COOTBETCTBEHHO).

BriBoanl.

1. N30biTOuHasT Macca Tella OJWHAKOBO YacTO PETMCTPUPOBANIACH KaK y
MYYHMH, TaK U Y *eHIIUH ¢ A" B MmosiooM Bo3pacte — ot 30 et 10 41 roxa.

2. VBenuueHnue CTENEeHH OXXHUPEHUsS HaONIoJAIOCh C  YBEJIMYEHHUEM
BO3pacTa ¢ MaKCUMaJbHBIMH 3HaueHUAMH 54% u 67% cirydaeB B 5-i BO3pacTHOU
IPYIIE KaK Y MY»XYUH, TaK U Y KEHILIHH.

3. Cuamxenue ypoBHs TI' HaOmronanock B 4-if U 5-if BO3pacTHO rpynmne y
KEHILMH, TOrJa Kak A3TOT IOKa3aTellb MMEJI MUHHMAaJlbHbIE 3Ha4YeHUss B 1-U u
S5-ii rpymre.

4. Camwxenune ypoHsi XC JIIIBII y sxeHIIMH HaOII0Ja10Ch C YBEJIIMYEHUEM
BO3pacTa M CBSI3aHO C M3MEHEHHEM TOPMOHAIBLHOTO ()OHA B COOTBETCTBYIOIIHE
BO3PACTHBIC MPOMEKYTKH.

5. C yBenmnuenueM creneHu Al kak y MyX4WH, TaKk M Yy JKCHIIUH
PETHCTPUPOBATIOCh  YBEJIMUYEHHE OCHOBHBIX KOMIIOHEHTOB  METa0OJIMYECKOTO

CHUHJIpOMA.
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IHAPAMETPbBI BAPUABEJIBHOCTHU PUTMA CEPJAIA Y CTYAEHTOB
MEJUIIUHCKOI'O BY3A
Kawuna FO.B., Yepeonuxk H.JI., Anopeesa C.K.
Ky0aHcknii rocyapcTBeHHbII MeIUIMHCKUI YHUBEPCHUTET,
Kpacnoaap, Poccuiickas ®@enepanus

[ens wuccnepoBanusi. HcciaenoBaTh OCOOEHHOCTHM U3MEHEHHS COCTOSIHUS
PETryISTOPHO-aJIANITUBHBIX ~ MEXAHMU3MOB IO  [OKa3aTelsiM  BapHaOEIbHOCTH
CEpJIEYHOTO pPUTMA Y CTYJACHTOB-MEJIMKOB BTOPOTO Kypca B Hayalle W KOHIIE
y4eOHOro roja.

Martepuansl U Metoasl uccienoanus. s Habmonenus O6s10 oToOpano 120
IPAKTUYECKU 3J0POBBIX CTYJIEHTOB-MEIUKOB 18-19 j1leT My’»KCKOro M KE€HCKOro I10JIa
2-TO Kypca B Hayaje U B KOHIIE yaeOHoro rojaa. MccnenoBanue BOIHOBOM CTPYKTYPBI
BapualOEIbHOCTH  CEPACYHOTO  pUTMA  MPOBOJWIOCH C  HCIOJB30BaHUEM
nporpammHoro Moayis «llomu-Cnexktp-Putm». Onpenensanu BapuadeabHOCTh pUTMA
cepaua (nmo B.M. MuxaiinoBy ¢ anaimzom o M.B. baOyHuy ¢ coaBT.), ucnons3ys
nokazarenu craructuueckoro (UCC, D, o, V%), Bpemennoro (rMSSD, PNN50%),
cnekrpaisHoro (TP, HF%, LF%, VLF%) ananu3oB 1 BaprallMOHHON MyJIbCOMETPUN
(Mo, AMo, H). O6paboTKy mOJIy4eHHBIX PE3yJIbTATOB OCYIIECTBIISUIA C TIOMOIIBIO
MaKeToB NMpuKIaaHbIX mporpamMm Microsoft Excel 2016, Statistica v.10 (StatSoft. Inc.,
CILIA; http://www.statsoft.ru/) napaMeTpUYEeCKUMHM  MeToJaMu.  Pasmuums
MoKasareyiell CYUTAIMCh CTATUCTUYECKU 3HAUUMbBIMU TIpH YpoBHE 3HauuMocTH <0,05.

PesynpraTel. CepaedyHo-coCyqucTasi CUCTEMA, PEryJiupyemMasi CUMIIATHYECKUM
u napacumnatudyeckuM otaenamu BHC, sBnsercs QpyHKIIMOHAIBHOW CHCTEMOW HE
TOJBKO TOMEOCTATHYECKOr0, HO M PECypCHO-agalTHBHOTO ypoBHS [2, 4].
HaGnroganucy paznuuug 1o BapuaOENbHOCTH CEPAEYHOTO pUTMA B TIpynmnax
CTYyIEHTOB C pa3HbiMU Tunamu ajantanuu [3]. Ilapamerpsl BpeMEHHOTO aHaIu3a
(rMSSD, PNN50%) y Hau0osiee aIanTUPOBAaHHBIX CTYJCHTOB HE M3MCHSUIUCH, B TO
BpeMsi Kak y MEHee aJanTHUPOBaHHbIX YyMeHblanuch: IMSSD B koHue roaa
uamenwics ¢ 22,3+0,4 mo 17,7+0,4 (<0,001), PNN50% c 1,3+0,06 no 0,40+0,02

(<0,001), uro yKa3pIBaJO Ha CHM)KCHHE AKTHMBHOCTH IapacHMIIaTHYECKOro 3BEHa
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BEre€TaTUBHOM peryysauuu. Pe3ynpTaTel BapuanroHHON myiascomerpun (Mo, AMo,)
yYKa3bIBaJll Ha YMEPEHHYIO CHMIIATUKOTOHHIO B O00EUX TpyHmax HCHBITYEMbIX.
Nunexc nanpsokenus (MH), xapaktepusyrommuii — cTeneHb  IIEHTpaTU3alNH
VIOPABJICHUS CEPACUYHBIM PUTMOM, B IPYINE HauOoJiee aalTUPOBAHHBIX CTYAEHTOB
W3HAYaJIbHO UWMeNn Oonee Hu3kMe 3HadueHus (47,1+0,5), dyem y MeHee
aZanTUPOBaHHBIX cTyAeHTOB (126,1+6,8), 1 B KOHIIE roja HaxXOAWJICA B Mpeaenax
HopMmbl 78,5+0,8 (<0,001), yTo yKa3pIBaeT Ha CIOCOOHOCTH OPraHU3Ma XOPOIIO
CIPABJIATHCS ¢ PUBMUECKUMU, SMOIIMOHAILHBIMU U TICUXOJIOTHYECKUMU Harpy3KamH.
HocrosepHoe namenenne MH no 226,2+3,3 (<0,001) B KoHIIe TOJOBOr0 00y4YeHUS B
rpynne MeHee aJaNTUPOBAHHBIX CTYJEHTOB YKa3blBAJIO HA HAJIM4YME JUCTpeEcca,
KOIJla OpraHu3M CIpAaBJIIETCS C Harpy3kod, HO C BBICOKOM IIeHOW OOJbIIMX
JHEPro3arpar, YTO NPHUBOJUT K MCTOUIEHUIO (PU3HOJOTMYECKHUX pe3epBOB. llpu
CHEKTPAJIbHOM aHajJIu3e B 00euX rpynmnax B KOHIE Y4eOHOTO I0/1a MOIIIHOCTh CIIEKTpa
(TP) ymenbmanace. B rpynne Habonee aganTUpOBaHHBIX CTYJAEeHTOB ¢ 3119,9429.8
1o 3018,5+33,9 (<0,001), naumenee amantupoBaHHBIX — ¢ 750,1+£12,6 10 595,0+7,8
(<0,001). BricokouacToTHBIN CIEKTP (HF%), OTPAKAOIIU N TOHYC
MapacUMIATUYECKON peryisiuu, y 6ojee aganTUpoBaHHbIX Bo3pacTan ¢ 39,5+0,4 no
45,940,1 (<0,001), a y MmeHee aganTHpOBaHHBIX yMeHbIascs ¢ 32,9+0,7 mo 22,1+0,4
(<0,001). Huzkwii criektp BoaH (LF%) 1 y Tex u y Apyrux yMeHbIIaucs: y Hanboiee
aganTupoBaHHoM rTpynnel ¢ 28,1+0,2 nmo 25,0£0,2 (<0,001), y w™eHnee
agantupoBanHor ¢ 21,1+0,3 mo 18,94+0,2 (<0,001), uTo yka3pIBaJlo Ha CHIIKCHHE
CUMITATUYECKOTO 3BEHA BETETATUBHOW perymsuuu. CIEeKTp BOJMH OYEHb HU3KOU
gacToThl (VLF%) y Gonee amantupoBanHbiX ymeHbnaics ¢ 33,9+0,3 no 29,1+0,4, a
y MeHee aJanTHpPOBaHHBIX yBeiawuuBaincs ¢ 46,0£0,7 mo 61,7+0,3 (<0,001), uro
OTpa)kajlo HaINpsHKEHWE MEXAaHW3MOB aJanTallMd BO BTOPOM Tpymnme CTYIEHTOB.
M3BectHo, uto ammiautyaa VLF% TecHo cBsi3aHa ¢ MCHUXOAMOUMOHAJIBLHBIM
HampsHKEHUEM ¥ (PYHKIIMOHAJIBHBIM COCTOSSHUEM KOpBI TOJIOBHOTO Mo3ra [1].
[Ipupoct BoiH oueHb HU3KOM YacToThl (VLF%) Ha ¢oHEe CHM>KEHUST HU3KOTO CEeKTpa
BosH (LF%) y MeHee anmanThpoBaHHBIX CTYAEHTOB YKa3blBAJl Ha BKIIIOYECHUE

HCHTPAJBbHBIX MCXaHU3MOB PETYJIALINH.
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BreiBogbl. [lomyduennsie 6a30BbIe MOKA3aTEM BapuadOEIbHOCTA PUTMa CepAara
YKa3bIBAIOT, YTO CHCTEMaTHYecKass ydeOHas Harpy3ka K KOHIy Y4eOHOro Troja
U3MEHSET BEreTaTUBHBIM OalaHC Kak y Oojiee, TaK U y MEHEe aJanTHUPOBAHHBIX
CTYJIEHTOB. boiiblias yacTh rnokaszaTeneil BapuadeaIbHOCTH pUTMa cepAlla yKa3blBaia
Ha YCWJICHHE MAapacHMIIATUYECKOrO0 3BEHA pPerysiiud y Oojiee aJanTUPOBAHHBIX
CTYJICHTOB B KOHIIE TOJOBOTO OOy4YeHHs, a CHUMIIATUYECKOr0 — Yy MEHee

aJlalITUPOBAHHBIX.
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BJIMAHUE HEIITUAOB MTPOAYKTOB IMYEJOBOACTBA HA CTEIIEHD
PA3BUTHUSA TPEBOKHOCTHU Y KPbIC
B YCJIOBUSAX XPOHUYECKOI'O CTPECCA
Knviuenkoe C.B., Kpyuununa A./].
IIen3eHCKMI rOCYAapCTBEHHbIN YHUBEPCUTET,
Ilensa, Poccuiickasa ®exepauus

Lenp nccnenoBanuss. XpOHUYECKUM CTPECC B YCIOBUAX COBPEMEHHOIO TEMIIA
KU3HU, B OCOOCHHOCTH IOCJI€ TMAHIAEMUU KOPOHABHUpYCAa U JAPYTHX TJIOOAIbHBIX
coObITHH, MpuoOpeTaeT Bce OOJbINEe BIMSHHE HA IICHXOJOTUYECKOE 30POBHE
YeJIOBEKa, IMOBBIIIAET YPOBEHb TPEBOTM M MOXKET MPUBECTU K (HOPMUPOBAHUIO
nenpeccur. B mocnennee Bpems B HAYYHOU JIUTEpaType MOSABIAETCS BCE OOJbIIE U
0oJplIe COOOIIEHH 00 OTKPBITUM AaHKCHOJIMTHYECKOro 3(Qexra y NnenTuaos,
BBIJICJICHHBIX U3 PAa3JIUYHOTO ChIPbS PACTUTEIBHOTO M dKMUBOTHOTO MPOUCXOKICHUS.
B ToM uucrne Takas akKTUBHOCTH Oblla MOKa3aHa W JJISI TENTHUJIOB IPOJIYKTOB
MYEJIOBOJICTBA: MPH HHTPAHA3aJbHOM BBEJACHUM OHM BIMSIOT Ha IIOBEJICHHE
KUBOTHBIX [2, 3] U aKTUBHOCTh HEKOTOPHIX (DEPMEHTOB B HEPBHOM TKaHU KphIC [1].
Llenpro JaHHOTO MCCIIEAOBAHUS ObLIa OICHKA TOTO, KaK MENTHALI Maccoi 10 5 k/la,
BBIJICJIEHHBIE M3 MUYEJIMHOIO0 MeAa, TPYTHEBOIO paciuiofa U MaTOYHOTO MOJIOYKa,
BIIMSAIOT HAa CTENEHb PA3BUTHUSI TPEBOKHOCTH Y JKCIEPUMEHTAIbHBIX XUBOTHBIX B
YCJIOBUSX XPOHMYECKOTO CTpecca MyTeM H3YyYeHHsS WX TOBEICHUS U aKTUBHOCTHU
dbepMeHTa oOOMEHAa HEHPOMENTHIAOB — NENTUAWI-AUNenTUaassl  A. JlaHHBIHA
AKCIIEPUMEHT SIBJISICTCS OJIHMM W3 JTAaloB H3YYEHHsS OHOJIOTHYECKOM aKTUBHOCTHU
NENTHUJIOB MPOAYKTOB MTYETIOBOICTBA.

MeTtonb! uccienoBanus. s axcriepuMeHTa ObLITH UCTIOJIB30BAHBI CAMIIBI KPBIC
auaun Wistar maccoi 190-210 r. KoHTpoJIbHBIC KHBOTHBIC (37eCh U janee N = 8)
nony4yanu uHTpaHazaabHOo 8 Mka 0,9% p-p NaCl, >kMBOTHBIC ONBITHBIX TPYIII
MOJTy4aju BOJHBIE PACTBOPHI MENTHUIOB MYEIMHOTO MeJla, MAaTOYHOTO MOJIOYKa U
TpyTHEBOTO pactioa (koHeHTpamus 300 MKI/KT Macchl TeJa; MeNTU bl TOTYUYEHBI C
WCIIOJIb30BAaHUEM KOMOWHAIIMM METOJIOB  yIbTpaduiIbTpaluu, HOHOOOMEHHOM
xpomarorpadhun u renb-punprpanuu, Mr <5 k/la). Beenenue npousBoamioch B

TeueHue 17 CyTOK mapajuiebHO C BO3JICMCTBUEM Ha KPBIC BCEX TPYMI CIyYalHBIMU
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ctpeccoBeiMu (pakTopamu (Mo 2 ¢dakTopa B CYTKH): THINEBas WIA TMHThEBas
JeNpuBalvs, HapylIeHUE IUKIA JEHb/HOYb (COIEp)KaHWEe B TEMHOTE B JTHEBHOE
BpEMSI UJIM TIPU CBETE B HOUHOE BpeMs ), UMMOOIIU3AIUS B pECTpeiiHepe, MIaBaHue B
TeYeHue 5 MUHYT, cojepkanue npu 4°C, momenieHue KJIeTKH Ha Ierikep. Ha
17-e cyTku >KMBOTHBIE Mponuid TecT «IIpUMmogHATHII KpecTOOOpa3HbId JTaOUPUHT
(ITKJI): B TedyeHue 7 MHUHYT KpbICHI OBLIM TOMEIIEHBI B OIBITHYIO YCTaHOBKY,
COCTOSIIIIYIO U3 3aKPBITBIX U OTKPBITHIX PYKABOB, COCIMHEHHBIX MEPHEHIUKYISPHO
yepe3 IEHTPAIbHYIO OTKPBITYIO IUIOIIAJKY; IMOBEIEHUE KPBhIC (PUKCUPOBAJIOCH C
oMoIIbI0 BUJeoKaMephl. [locime moacuera BpeMEHM HAXOXKIEHUS >KUBOTHBIX B
OTKPBITBIX W 3aKPBITHIX PyKaBaX YCTAHOBKM W Ha ILIEHTPAJIbHOM IUIOMIAIKEe Oblia
NpoBe/icHa CTaTHCTUYeckas oOpaboTka maHHbiXx ¢ mpumeHeHuem 1O LibreOffice
Calc (moxgcuer cpemHUX 3HAYCHUH, CPEIHEKBAJPATHYECKOTO OTKJIOHEHHS U
t-kpurepust CTbrofIcHTA).

[Tocne TTKJI >kMBOTHBIX BBIBEIM U3 SKCIIEPUMEHTA U B TOMOT€HATax runodusa
U TUINOTalamMyca M3MEpPWUIU aKTUBHOCTh nmentuaui-aunentuaassl A (ITIITA), kak
OJIHOTO U3 (PEPMEHTOB, BOBJICUCHHBIX B Pa3BUTHE TPEBOXKHOTO coctosiHus [4]. Jls
storo k 40 mki romoreHara go6asisum 20 mxa 100 MM Tpuc-HCI (pH = 7,6) —
omnbITHas 1poba, u k 40 Mk romorenara 20 Mk 35 MkM p-pa kanromnpwmia B 100 MM
Tpuc-HCI (pH = 7,6) — xonTponbHas npoba. [Tociie 8 MUHYT mpenHKYOaIuu MpH
37°C x mpobam nobansimu 10 mxan 5 MM p-pa kapOOKCHOEH30MI-TIIU-TJIN-apr,
IPUTOTOBJICHHOTO HAa TOM e OydepHoM pacTBope, u MHKyOompoBanu npu 37°C B
teueHue 120 munyt. Peaknuio octanaBnuBanu npudasienueM 30 mxia 10% p-pa
TXY, npo6s! nentpudyruposanu npu 4000 06/mun B Teuenue 30 MuUHYT, U B 50 MK
HAJ0CAIOYHONW KUAKOCTH OMNpPEACISUIA  KOJIMYEeCTBO OOpa30BaHHOTO  TJIM-apr
HUHTUAPUHOBBIM MeToJoM. KoHueHTpaiuio Oeiika B mpobax ompeessiii MEeTOA0M
Jloypu. AKTUBHOCTh (pepMEHTa OMpPEAeI s KaK Pa3HOCTh B HAKOIUICHWU MPOIYKTa
PEaKIMKA MEX]Ty OMBITHBIMU M KOHTPOJBHBIMH MPOOAMH M BBIPAXKATH B HMOJIb TJIH-

apr, oOpa3oBaBierocs 3a | MUHYTy HHKyOaluu Ha 1 MKr Oenka.
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Pesynbratel. beuto ycraHOBIEHO, YTO:

1. JKuBOoTHBIE TpyMNIbl KOHTPOJS U MOJy4YaBUIME MENTUAbBl MUYEIUHOTO Mea B
ycnoBusx [IKJI Gonpiie BpeMeHM MPOBOAST B 3aKPBITBIX PYyKaBax OIBITHOM
YCTAHOBKM MO CPaBHEHUIO C KUBOTHBIMHU, TMOJIyYaBIIMMH MEOTHABI MaTOYHOTO
MOJIOUKa M TpyTHeBoro pacruioga: 135,5£5,07 u 136,5+£5,07 npotuB 65+12,52 u
71,75+£6,06 coorBeTcTBeHHO (P<0,05); CTAaTUCTUYECKH ITOCTOBEPHBIX Pa3IHYUA B
JIBUTATE€JIbHOW AaKTUBHOCTH CPEOU BCEX JKUBOTHBIX HE BBISBJICHO (KOJIMYECTBO
CBEIIMBAHUWA C Kpas OTKPBITOIO PYKaBa, KOJUYECTBO NEPEXOJOB B 3aKpPBITHIE U
OTKPBITHIE pYyKaBa), YTO [IOKAa3bIBAa€T OTCYTCTBHE BO30YKAAIOIIEr0 JACHCTBUS
nentuaoB. CHUKEHUE BPEMEHHM HAXOXKJACHUS B 3aKPBITHIX PyKaBax IO JIEHUCTBUEM
NENTHUIOB MATOYHOTO MOJIOYKA M TPYTHEBOTO PACILIONA B YCIOBHUSAX XPOHUYECKOTO
CTpecca CBHJETEIBCTBYET, UYTO Yy JKUBOTHBIX, IOJYYaBIIUX COOTBETCTBYIOIIHE
NENTU]IBI, CHUKEH YPOBEHb TPeBOKHOCTU. B ycinoBusax [TKJI »kKMBOTHBIE C BEICOKUM
YPOBHEM TPEBOXKHOCTU OOJBIIE HAXOAATCS B 3aKPBITHIX pPYyKaBaX YCTaHOBKH,
JEMOHCTPUPYSI TOBBIIIEHHBI TUTMOTAaKCUC U JKEJaHUE HaWTH ECTECTBEHHOE
YKPBITHE.

2. Tloxn pelicTBHEM MENTHAOB MAaTOYHOIO MOJIOYKA W TPYTHEBOTO PacCILIOna
aktuBHOCTh [1/I[TA B runoduze mo cpaBHEHUIO C )KUBOTHBIMU KOHTPOJISI CHUYKACTCS
Ha 53%/46% cooTBeTcTBeHHO, a B runortagamyce Ha 44%/37% CcOOTBETCTBEHHO
(p<0,05). CratucTHYEeCKH AOCTOBEPHOTO ACHCTBHS NEHNTHIOB ITYCIMHOTO MeEJa Ha
aktuBHOCTH [1/I[TA B M3ydeHHBIX OT/ENIaX MO3Ta BBISIBICHO HE OBLIO. 3a MOCIEIHNE
20 ner uccnegoBaHU B o0MacTH HEMpoxuMuu ObUIO HaiaeHo, yto BHyTpu LIHC
CYIIECTBYET 000COOJIEHHAs PEHUH-aHTMOTEH3MHOBAss CHUCTEMa, OO0Jajarolast
pPa3HOHAIPABICHHBIM JIEUCTBUEM: PETYJIMPYET BHYTPHUMO3TOBOE KPOBOOOpaIlieHUE,
y4acTBYeT B pEryJisillud BOAHO-COJIEBOrO OajaHca, a Takke B PeryJsiuu
CTPECCOBOTO TOBEJCHHUSI M Pa3BUTUU TPEBOKHOCTU. CHUKEHHE AaKTUBHOCTH
MCCJIEIOBAaHHOTO (hepMEHTa B JAaHHBIX OTJAEJIaX MO3Ta B OTBET HA MHTPaHA3aIbHBIN
BBO/I MENITUI0B MOXKET CBUJIETEILCTBOBATh O CHMYKEHUH MPOYKIIMH HEHPOTIENTUIOB,
BOBJICYCHHBIX B PA3BUTHE TPEBOKHOCTH U JICTIPECCUU, META00JIM3M KOTOPBIX

kartanuzupyet IIJIITA (anruorensun |l, OpagukuHUH, HEHPOTEH3UH, TUHOPPUH U
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T.1.), TAKUM 00pa3oM oOecrednBas MOJEKYJSIPHYIO OCHOBY IJIsi HAaOJIIOJaeMOToO B
[TKJI aHKCHOJIMTHYECKOTO JIEWCTBHS MENTUA0B MAaTOYHOTO MOJIOYKA U TPYTHEBOTO
paciuioza.

BeiBogel. Takum 00pa3oM, MOXHO CKaszaTh, YTO NENTHUABI TPYTHEBOTO
paciyiofa ¥ MaTOYHOIO MOJIOYKA MPU MOCTOSIHHOM HWHTPaHa3aJIbHOM BBEJICHHUH B
koHIeHTpau 300 MKI/KT Macchl Teja CHUXAIOT BBIPAXKEHHOCTh XPOHUYECKOTO
ctpecca y kpbic uaun Wistar u cHmkaror aktuBHOCTH I1JI[TA B rmmortamamyce u
runoduse. Bo3M0kHO, aHKCHOTUTHYECKOE ICUCTBUE JAaHHBIX MENTUIOB pealu3yeTcs
b0 Yepe3 MpsAMOoe BO3JIEUCTBHE HAa aKTHMBHOCTH (DEPMEHTA, YTO BIEYET 3a cOOOM
YMEHBIIICHUE MPOAYKIIMHA HEUPONENTHAOB, BOBJICUCHHBIX B PA3BUTHE TPEBOXKHOCTHU U
npoueccupyembix [IJIITA, nmubGo yepe3 B3aMMOACHCTBHE C pEHENTOPaMU TeX Ke
CaMbIX NENTHAOB, YTO MPUBOJAUT K yMEHbIIEHUIO akTUBHOCTH [IJ[ITA mo mexaHusmy
oOpaTtHOM cBs3u. bonee moapoOHbIe JeTanu HaOII01aeMOro JEUCTBUS M3YYEHHBIX

IICIITUO0OB Tpe6y1-0T I[ELHLHGﬁHIGFO HCCICOOBaHUA.
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OLHEHKA MYJBTUTAPTETHOCTU AHTUJIUABETHUYECKOI'O
JTEMCTBUS BUC[3-(4-XJIOPDEHWUT)-1-(4-
METUJI®EHUJI)KAPBOKCAMHUIO-1,3-
HPOITAHANOHATO]JOKCOBAHAIUA
Kpacnoea A.U., Owkoea T.A., [Iynuna H.A.

ITepmckas rocypapcrBeHHasi papmaneBTUYECKas aKaJaeMus,
Ilepmb, Poccuiickas @exepauus

AkTyansHOCTh. B HacTosimiee BpeMs caxapublid auader 2 tuma (CJ] 2 Tuma)
OTHOCAT K MYJIbTH(AKTOPHATHHBIM (MHOTO(AKTOPHBIM) 3a00JI€BaHUSM, ITOCKOJIBKY B
MaTOJIOTMYECKHUI Tpollecc BOBJICYECHBI pa3IMYHbIE OpraHbl U CUCTEMbl. B cBs3u ¢
ATUM, COBpPEMEHHAsl CTpaTerws JICUCHHs 3a4acTyl0 CBsi3aHa C HCIOJIb30BAHHEM
KOMIUIEKCHOM  Tepanmud ¢ TNPUMEHEHHUEM  OTJACNIbHBIX  IpenapaToB WU
(UKCHUPOBAaHHBIX KOMOWHAIUWA JBYX W Oo0Jjiee JIEKapCTBEHHBIX CPEJCTB B OJIHOM
nekapcTBeHHOU ¢dopme [1]. OmHako HCHONB30BaHHE KOMIUIEKCA JIEKAPCTB YacTo
CBSI3aHO C IJIOXOW KOMIUIAEHTHOCTBHIO MAllMEHTOB U BO3MOKHBIMH JIEKAPCTBEHHBIMU
B3aMMOJICUCTBUSIMU, BEAYIIMMU K CEPhE3HBIM HeXenaTelbHbIM J¢dekTam, a
IpUMEHEHUE  (PUKCUPOBAHHBIX KOMOMHAIMH C  y4eTOM  MeTabOIMYEeCKOM
BapuaOCIbHOCTH  MAIlUEHTOB TaKK€ MOXKET TMPUBOAUTH K  KOMIUIEKCHBIM
(bapMaKOKMHETHYECKUM M (hapMaKOAMHAMUYECKUM B3auMoOAeHCTBUSAM. B cBsizu ¢
ATUM JJIsl TAKOTO pOJa FeTEPOreHHBIX 3a00J€BaHU HAOMIOAAETCS CIBUT HapaurMbl
B CTOPOHY CO3/IaHUS MYJIbTUTAPTETHBIX JEKAPCTB, KOTOPhIE MOTYT 00JIaaTh IEJIbIM
pAIOM MpeuMyllecTB: Oosiee MpeAcKa3yeMblid (papMaKOKMHETUYECKHH MpOQpuib,
OTCYTCTBUE B3aMMOJECHCTBUN, CHUKEHUE PUCKA TOKCUYECKUX ITPOSIBICHUN, PUCKA
Pa3BUTHS TOJIEPAHTHOCTH WM PE3UCTEHTHOCTH, JOCTWKEHHE HEOOXOIUMBIX
KOHIICHTpAIMI B TKaHSX-MUIICHSX, & TaKKE YMPOIIEHHBIH PEXUM JO3UPOBAHUS U
MOBBIIIEHUE KOMIUIAEHTHOCTH [2]. MynbTUTApreTHhI MOAXO0 B COBPEMEHHOU
dbapMakosioruu mnpesanonaraetr, uro oosiee 3h(PEeKTUBHBIE JEKAPCTBEHHBIE CPEACTBA
MOTYT OBITH CO3/aHBl MyTeM CHENU(UUECKOW MOMYJSAIUUA HECKOJbKUX MHIICHEH
onHoii Monekyinoil [3]. IlepcnexkTuBHbIM HampaBieHueMm kKoppekiuu CJ[ 2 tuma
ABJISIETCSI MCIIOJIb30BAaHUE METAJUIOKOMIUIEKCOB BaHAJUs, Y KOTOPBIX [OMHUMO

I/IHCYJ'II/IHOMI/IMGTI/I‘-IGCKOI;‘I AKTUBHOCTH, HAYYHBIMHU HCCIICIOBAHUSAMHA  BbIABJICH
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3HAYUTETBHBIN CIEKTP TOJIOKHUTEIBHBIX TIEHOTponHBIX 3¢ dekToB. [Ipencrasmser
WHTEPEC AHAJIM3 MYJIbTUTAPr€THOCTH AHTHIMA0ETUYECKOTO JICHCTBUS paHeEe
CHHTE3UPOBAHHOTO ouc|3-(4-xnopdenmn)-1-(4-metrndenni)kapookcamuio-1,3-
MIPOIMAHIMOHATO JOKCOBaHaua [4] CO  CTOpPOHBI HEPBHOM CHCTEMBI, MOCKOJBKY
pa3BuUTHE MA0ETUYECKOM TMOJMHEWpONaTUM 3aHMMaeT Beayllee MECTO B
KJIIMHUYECKON KapTUHE caxapHOro auadera.

Ilenp wccnemoBanus. M3yuenume BiamstHEs — Ouc|3-(4-xmopdenmn)-1-(4-
MeTuieHn)kapookcaMu10-1,3-nMponaHIuoHaTo JOKCOBaHaUusl ~ Ha  MOKa3aTelH
ITIOBEJICHYECKON byHKINH LEHTPaIbHON HEPBHOU CUCTEMBI (LIHC)
IKCIIEPUMEHTAIIbHBIX KHBOTHBIX.

Martepuasnibl u  Metonbl. sl  OIIGHKM TOBEIEHYECKOro KOMITOHEHTa
nestenbHocTd [IHC Obutn mpoBeneHbl Ncuxo(papMaKoIOTHYECKHE TECThI «OTKPBITOE
nonie» («OID»), «ropsuas tactunka» («['TI») B cranmapTHOW MoaMQUKAINHA C
y4eTOM IMpaBUJI, U3JIOKEHHBIX B «PyKOBOJICTBE IO MPOBEICHUIO JOKIMHHUYECKUX
HCCIICIOBAHUM JIEKAPCTBEHHBIX CPEeACTB» [S5], HA 24 OenbIX HEIMHEWHBIX MBIIIAX
maccoil 18-22 r u 24 Genbix HeTUHEHHBIX Kpbicax Maccoit 180-280 r oboero nomna. B
TECTE «OTKPBITOE TMOJE» B TEYEHUE 3-MUHYTHOM SKCIO3ZUIMH PErHMCTPUPOBAIH
MOKAa3aTeNId aKTUBHOCTU YKUBOTHBIX: TOPU3OHTAIBHYIO (KOJWYECTBO MEPECEUECHHBIX
KBaJpaToB) M BEPTUKAJIbHYIO (YHCIO MOABEMOB HA 3aJHUE Jalbl — CTOEK)
IBUTATEIIHHYIO, TIONCKOBYIO (KOJMYECTBO 3arisiIbIBAHUI B OTBEPCTHSI) aKTUBHOCTb,
TPYMUHT (YUCJIO KacaHWUW MOpABI JlallaMH, YMBIBaHHE), a Takxke nedexaruio
(kommyecTBO OoJocoB). Kputepuem orieHkH 00J€BON UYBCTBUTEIBHOCTH B TECTE
«ropsiuasi TJIaCTUHKa» CIY>KWJI JIATEHTHBIM Nepuof (CEeK) OT MOMEIICHHUs] MBIIIN Ha
«ropsuyro MmIacTUHKy» (t=55°) 10 mepBBIX NMPH3HAKOB OOOPOHUTEIBHON peaKIuH
(otmepruBaHue WM OONM3BIBAaHWE Jiall, BEpTHKaJIbHAasi cTolka). B  o0oux
HCCJIEIOBAHMIX, TOMUMO M3y4aeMOT0 OKCOBAaHAJMEBOr0 KOMILJIEKCA, OCYIIECTBIISIIN
BBEJICHUE HEOPTaHWYECKOW COJIM OKCOBaHAAMs (BaHamuia cyibdar), mpenapaTroB
cpaBHeHUs: MeTGopmuHa, dhiayokceTrHa (s Tecta «OID»), meramu3zona HaTpus (AJ1s
tecta «I'II»). Bce BemiecTBa BBOAMIM BHYTPMXKEITYJOYHO 32 60 MHHYT 10 Hayaia

TECTOB B CKpUHHUHTOBOMU J03e 50 Mr/kr. KOHTpoipHO# rpymme Kpbic BBOJAUIACH BOJA
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ouniiicHHasi.  [lomydeHHbIE  IKCIEPUMEHTAJIbHBIE  JAHHBIE  CTATUCTUYECKH
oOpabaTeIBaJId ¢ HCITOJIb30BAHWEM pacIIMpeHHOro maker-anaausa Microsoft Excel
2010. BeicuuThiBamu cpeiHee 3HAYCHHE W ero craHaapTHyio omuoky (M=SEM).
[lonmy4yeHHble pe3ysibTaTbl NPOBEPSIM HA HOPMAIBHOCTh PACIPEHCICHHUS C
ucnoyib3oBanueM kpurtepusi Lllanupo-Yunka. Jjis OlleHKH CpeIHMX 3HAYCHHM Mpu
HOPMAJIbHOM pAaCTIpEeeICHUH UCToab30Banu t-kputepuit CthiofieHTa. ['unoresy o
CYLIECTBOBAHHUH Pa3INuuil MEX]y BBIOOpKaMU MpuHUMaIH npu yposHe p<0,05.

PesynpraTel.  V3ydyeHwe  BIOMSHUSA ~ HCCIEAYyEeMbIX  COCIMHEHMA  Ha
WHIUBUIyaIbHOE  TIOBEJACHHUE  HMHTAKTHBIX  JKUBOTHBIX B  Tecte  «OII»
MOKa3aJio, 9TO ouc|3-(4-xnopdenmn)-1-(4-metrndenni)kapookcamuio-1,3-
IpPONaHANOHATO |OKCOBAaHAUN M HCXOJHOE€ HEOPraHMYECKOE BEIIECTBO (BaHaAWiIa
cylbdaT) HE OKa3bIBAIOT CYLIECTBEHHOIO BIUSHHUS Ha MOTHUBAIMOHHOE W
SMOLMOHAIIFHOE TMOBEACHUE — MOKAa3aTeJM TOPU30HTAIBHOTO M BEPTUKAIBHOTO
KOMITOHEHTa JBUTAaTEbHON aKTUBHOCTH, TPyMHUHTa U JedeKanuu JOCTOBEPHO HE
OTVIMYAJINCh II0 CPAaBHEHUIO C KOHTPOJBHOM rpynnoil. Cienyer OTMETUThb, YTO
cyOcTtaHiusi MeTHOpPMHUHA Y WHTAKTHBIX >KMBOTHBIX CHHXKaJla TOPU3OHTAIBHYIO U
OpPUEHTUPOBOUYHYIO aKTHUBHOCTH, YTO MPOSBUIOCH YMEHBIIEHHWEM B 2 pasza yucia
oOcneoBaHHBIX ToJied W B 2,8 pasa KoJMYecTBa OOCJIEIOBAHHBIX OTBEPCTUN
cootBercTBeHHO (<0,05). Ilpu »TOM MeTPOpPMHUH HE BIMSII HAa BEPTUKAIBHYIO
JBUTATENIbHYI0O aKTUBHOCTh M  IICHUXO3MOLIMOHAJBHOE TMOBEJECHUE 30POBBIX
KUBOTHBIX, YTO MPOSBUIOCH OTCYTCTBHEM JOCTOBEPHBIX OTIUYHI MO CPABHEHUIO C
KOHTPOJIGHOW TPYIIIOW WHTAKTHBIX JKMBOTHBIX. [Ipm BBemeHun QuIyoKceTHHA
HaOMoAanach TEHIAEHUUS NPOSBICHHUS ICUXOCTUMYJUpylomero 3¢d¢ekra, 4YTo
CONIPOBOK/IAJIOCH HEKOTOPHIM MOJABJIEHUEM €CTECTBEHHOTO CTPaxa UBOTHBIX NIEPe]
OTKPBITOM OCBEUIEHHOM MECTHOCTbIO M MPeo0ialaHueM UCCIIeI0BaTEIbCKOIO
MHTEpECa K HOBOMY HEW3YYEHHOMY IPOCTPAHCTBY, COINPOBOXKIAEMOMY POCTOM
MOKAa3aTejed TOPU30HTAJIbHOM W BEPTUKAJIBHOM KOMIIOHEHTOB JIBUTATEJILHOU
AKTUBHOCTH, YMCHBIIICHUEM TPYMHUHTA U ¢ EKaIiH.

Tect «I'1l» ™MomenupyeT HOLUMUENTUBHYK) pEAKIUIO CO  CJIOXKHOMU

opraHuzaiuen pediekca Ha CynpacnuHaILHOM YPOBHE U BOBJICUCHHEM KOPKOBBIX U
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MOJKOPKOBBIX CTPYKTYp TOJOBHOTO Mo3ra [6]. AHanu3 BIUSHHUS MCCIEIYEMbIX
BEIIECTB Ha OO0JIEBYI0O YYBCTBUTEIBHOCTH IOKa3aJl, YTO OKCOBAHAJMEBBIM Xejar
OPOSIBUJI  AHAJIBIETUYECKYK)  aKTUBHOCTh, 4YTO  NPOSBUJIOCH  JOCTOBEPHBIM
YBEJIMYEHUEM JATEHTHOIO MEPHUOa A0 HACTYIUIEHUSI OOOPOHUTENIBHOIO pediiekca 1o
CpPaBHEHMIO ¢ KOHTpoJibHOU rpymnmoit (<0,05), ogHako JaHHBIA 3PdeKT ycTymal B
1,5 pa3a o BbIpa)KE€HHOCTH METaMH30Jly HaTpus. Banaauna cynbdart u MmeTdpopMuH
HE OKa3aJld CYIIECTBEHHOTO BIMSHUS Ha TaHHBIM NTOKA3aTEllb.

BriBoIBI. N3yuenue BITUSTHUS ouc|3-(4-xnopdenwn)-1-(4-
MeTuheHn )kapobokcamua0-1,3-pormanInoHaTo JOKCOBaHAIUS Ha MOKa3aTeH psiia
¢ynxuuii [THC skcnepruMeHTalbHBIX JKUBOTHBIX MMOKA3aJ0 OTCYTCTBUE HETATUBHOTO
BO3JICMCTBHS HA MOTHUBAIIMOHHBI M HSMOIMOHAIBHBI KOMIIOHEHT NOBEICHHUS, a
TAaK)K€ HEKOTOPOE YBEJIIMYEHUE MOopora OO0JEBOM UYyBCTBUTEIHLHOCTH. BhIsBICHHBIE
3¢ (PEeKTH CBUACTENBCTBYIOT O BEPOATHON MYJIbTUTAPTETHOCTH JIEUCTBUS U3y4aeMOro
OKCOBAHAJMEBOIO XeJlaTa M BO3MOXHOCTH pEAM3alMA KOMIUJIEKCHOTO MOAXoAa K
neuennto C/] 2 Thna ¢ yMEHBIIEHUEM BBIPAKEHHOCTH MATOJOTHYECKUX MPOSBICHUN
CO CTOPOHBI IIEHTPATLHOM U nepudepruyecKoil HEPBHOW CUCTEMBI.

HccenmenoBanre BBINOJHEHO B paMKax IOCYyAapCTBEHHOro 3aaaHus Ha 2023 .
«loxnmHMYECKHe WCCJICTOBAHMSI ouc[3-(4-xnopdennn)-1-(4-
meTuiadeHn)kapobokcamuio-1,3-mponannoHaTo JOKCOBaHAIUs KaK MOTEHITMAIBHOTO
JIEKApCTBEHHOI'O CpEACTBa JJIA TEpamuu caxapHoro jauabera 2 Tumna» (Tema

Ne 1022042500005-7).
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N3YYEHME CBS3HU NOKA3ATEJIEA BAPUABEJIBHOCTH
CEPJIEYHOTI'O PUTMA 1 TIOPOI'OB BOJIEBOM YYBCTBUTEJBHOCTH
B TECTE «OTAEPITUBAHUE XBOCTA»

Ky3neyoea /I.B., Bopeyav A.O., Kopooosa B.H., Xaouoyaun P.P.
Kypcknii rocygapcTBeHHbIM MeIUIMHCKUI YHUBEPCUTET,
Kypck, Poccuiickas ®@enepanus

AKTyanpHOCTh.  bonb  mpenacraBisger  co0OM  CIIOXKHOE€  3MOTHUBHO-
MICUXOJIOTUYECKOE YYBCTBO, CTUMYJIOM JUIsI KOTOPOTO SIBJISIOTCS HOIUIICITUBHBIE
curHasibl. Peanuszanusa >pQpekToB NaHHOTO OIIYHICHUS MPOUCXOAUT TMPU MOMOIIH
CUCTEMBbl 0O0JICBOM UYyBCTBUTEIBHOCTH, KOTOpas, B CBOIO OYe€peib, 3aBUCUT OT
pa3IMYHbIX (PAKTOPOB, BBIMOJHSAIONIUX 3alIUTHYIO (YHKIUIO: WHIWBUAYaJIbHbIX,
CUTYAIIMOHHBIX U COMAIBHBIX [1].

B nacrosiiee BpeMsi BAUSIHUIO 00JIM HA COCTOSIHUE YEJIOBEKA YJIENIE€TCSI MHOTO
BHUMAHUS C MEJIMIIMHCKOM U COIMAIIBHON CTOPOH, NMOCKOJBKY OOJb SIBJSIETCS OYEHb
CEpPBhE3HON MPUUMHOM, KOTOpasi MOKET KapIMHAIBHO U3MEHSATh MOBEACHUE YETIOBEKA.
Bosb MOXHO mOJIpa3ieiuTh Ha OCTPYIO U XpOHUUYECKYI0. He3aBucumMo oT Xxapakrepa
OHa CMOCOOHA BBI3bIBATH MUC(YHKIIMIO MHOTHX >KU3HEHHO Ba)KHBIX CHCTEM HAIIErO
OpraHu3Ma, TaKMX Kak KPOBEHOCHAas, MUIIEBApUTENIbHAs, AbIXaTeIbHas U Jp., a
Takke (OpMUPOBATH ONPEICTICHHBIC TUIIBI MTOBeeHUs [4]. be3ycnoBHO, )KUBOTHBIE U
JIIOJTY TIO-Pa3HOMY PearupyroT Ha 00JIb, HO MEXaHU3MBI TIepe/ladyi OOJIEBBIX CUTHAJIOB
y HUX OJMHAKOBBI. B 000N monmymsluM Takke €CTb 0coOM, KOTOphle Oosee
IPUCTIOCOOJIGHBI K  CTPECCOPHOMY  BO3JICUCTBHIO, Ye€M OCTaJlIbHbIE. Takas
YCTOWYUBOCTD B-TIEPBYIO OYEPEIb 3aBUCUT OT UHAUBUIYyATBHON peakIuyu opraHu3ma
Ha (pakTopbl BHEWIHEN cpefbl. buonornueckas ycTOWYMBOCTh MOXKET CYIIECTBOBATh
Ha Pa3HbIX YPOBHAX: KJIIETOYHOM, TKAHEBOM, OPTaHU3MEHHOM. BaxHy10 poJib Urpaet
B3aUMOJICHCTBUE DBOJIOIMOHHO CJIOKUBIIUXCS W TEHETHYECKU OOYCIOBICHHBIX
CHUCTEM OpraHM3Ma — HOLMUENTUBHOM U aHTHHOLMUEeNTUBHOM. [locnennss cucrema
HeoOxoauma Jijisi OajlaHca B OPraHU3ME — OHA OCYIIECTBIISIET KOHTPOJIb aKTHBHOCTH
BCEX CTPYKTYP, KOTOPbIE UMEIOT OTHOIIICHHUE K BOCIIPUATHIO, TPOBEJICHUIO U aHAJIU3Y

0OJIeBbIX UMITYICOB. BoO3HWKHOBEHME OOJM BCIEICTBHE TOBPEKACHHUS TKaHEH
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OOyCIIOBIIEHO TPSIMOW CTUMYJISILIMEH WM CEHCHOWIM3AIMel HOLUMIENTUBHBIX
HEPBHBIX OKOHYaHUI NOCPEACTBOM MEIHATOPOB BOCTIAJIEHNUS [2].

AKTyanpHOCTh JAHHOW TEMBI OYEHb BBICOKA, TaK KaK H3Y4YCHUE pEaKUUi
’KUBOTHOTO Ha 0OJIb MOMOTAET MOHSTH, KaK 3TO BIUSET Ha YelOBEKa, M Moa00paTh
IUTAH BO3MOKHOTI'O JICYCHMUS.

Ilenp uccnenoBaHusl — W3Y4YUTh B3aMMOCBA3b IOKa3aTesiell BapuaOeIbHOCTH
CEpJIEYHOr0 PUTMA U MOPOrOB OOJEBO YYBCTBUTEIBHOCTH B TECTE «OTAECPTrUBAHUE
XBOCTa».

Martepuanbl 1 MetoAsl. B ombiTe ObUIM HMCHOJB30BaHbl 25 KpbIC-CaMIOB
Buctap maccoit 280-300 r u 20 kpbic-camMOK ToW ke JuHUM Maccor 180-220 r,
noimyyeHHbIX M3 SPF—BuBapus Muctutyra nurtonoruu u remetuku CO PAH u
npoueqmuux 14-1HeBHbIA KapaHTHH B SKCIIEPUMEHTAIbHO-OMOIOTHYECKON KIIMHUKE
Kypckoro rocyaapcTBeHHOro MEIMLMHCKOIO YyHUBepcuTeTa. B momemieHunu, rue
COJIEprKajIl KUBOTHBIX, MOICPKUBAIN TeMIIepaTypy Bo3ayxa 22 + 2°C, BIaKHOCTb
60 + 5% u 12-vacoBoii pexxum (cBet ¢ 8:00 10 20:00). JKuBoTHbBIE ObUIH 00€CTICUECHBI
KopMoMm u Bojoii ad libitum.

TecTupoBaHve NOPOBOJWIM C  HUCIOJIB30BAaHUEM  CEPTU(MUIMPOBAHHON
sKcnepuMeHTaabHON ycraHoBku «Tail-Flick analgesiometer» (momens LE7106,
PanLab Harvard Apparatus, Wcmanus). boneBoe pasmpakeHHe HWHTEHCHBHOCTHIO
40 eguHuL MO 1IKajge NpuOOpa HAHOCWIM JIOKAJIbHO HA CEPEIMHY XBOCTA TEIMJIOBBIM
U3Iy4EHHEM C TMOCIEAYIOIIEeH perucrpauuedl JIATEHTHOTO IepuoAa peakuuu
n30aBieHUs OT OO0JEBOro paszapaxutens. BCTpOeHHbI TaiiMep aBTOMaTHYECKH
OCTAHABJIMBAETCS, KOIJAa >KMBOTHOE OTIAEPrUBaeT XBOCT B OTBET HA TEIUJIOBOE
BO3JIelicTBUE. Pe3ynbpTaT Tecta oTrobpaxaeTcsi Ha skpaHe npubopa. [Ipu npoBenenuun
TecTa pPEKOMEHTyeTCs OrpaHUYMBaTh KUBOTHBIX crenuaIbHbIMU
OTpaHUYUTENSIMU [5].

[Tokxazarenn BapuaOeabHOCTH pUTMA CepAlla PETMCTPUPOBAIM MPU MOMOIIU
porpaMMHoO-anmnaparHoro komriekca «duszuodent 2.5.1» (Heiipobotuke, Poccus),
KOTOpPBIN (PUKCUPYETCs Ha KUBOTHOM IOCPEICTBOM KUJIETA U MO3BOJISIET COXPAHATH

BO3MOXHOCTbD CBO6OJIHOFO MNEPEMCIICHHA KPBICHI. ,HJ'ISI azarTaliyu KHUBOTHOI'O K
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JTAHHOW METOIMKE J0 Hadajia SKCIIEPUMEHTa KphICaM MPOBOJWIN MPOOHBIC 3arHCH
JUTMTEITEHOCTRI0 5 MUHYT 3 pasa B Heleno. AHaIM3 BapruabeIbHOCTH pUTMa Cep/Iia
POBOJWIN TIO0 CTATUCTUYECKUM, T€OMETPUUYECKUM U CIEKTPAIbHBIM IMOKA3aTEISIM.
Craructuueckue nokazarenu: YCC — uvacrota cepaeunbix cokpamenuid, RRNN —
cpennsisa quteabHocTh nHTepBaioB RR, SDNN — cTtangapTHOE OTKIIOHEHHE TTOJTHOTO
MaccuBa uHTepBaioB RR, RMSSD — kopeHb KBaJpaTHBIH CPEIHEKBAJAPATUUCCKUX
oTKJIOHeHHMI mocienoBaTeibHbIX  RR-maTepBamoB, pNN3  (pNNS5, pNN10) -
OTHOLIEHUE YHMCIIa MocienaoBareNbHbiXx nap RR-uHTEepBanioB, oTinyaromuxcs 0onee
gem Ha 3 Mc (5 mc, 10 Mc), k obmemy uncity RR-unTepBanos, CV — koaddurmeHT
Bapuanuu. ['eomeTpryeckne mokasarenu: Mo — quana3oH 3HAYCHUH HanboJiee 4acTo
BcTpeyvaronuxcs 3HaueHnit RR, AMo — 4ucino kapAroCUTrHalIOB, COOTBETCTBYIOIINX
3HaueHnt0 Mojbl, BP — Bapuanmonnsiii pazmax, MUBP — wuHAEKC BeEreTaTtmBHOIO
paBHoBecusi, I[IAIIP — moka3zaTenb aaeKBaTHOCTU IMIPOILIECCOB  PETYIISAIUU.
Crnextpanbhbie noka3zarenu: TP — cymmapnas momHocts cnekrpa BPC, HF (mc2) —
CyMMapHasi MOIIIHOCTh BhICOKO4YacTOTHOr0 kKomnoneHTa BPC, LF (mc2) — cymmapnas
MOIITHOCTh HU3K04YacTOoTHOro komroHnenta BPC, VLF(Mc2) — cymmapHasi MOIITHOCTh
oYeHb HHU3KOo4acTOoTHOro kommonenta BPC, HF(%) — womHocTe crnekrpa
BBICOKOYACTOTHOTO KOMIIOHEHTa BapuaOeNbHOCTH B % OT CyMMapHOW MOITHOCTU
konebanuii, LF(%) — MOIIHOCTH CHEKTpa HHU3KOYACTOTHOTO KOMITOHEHTA
BapraleIbHOCTH B % OT cyMMapHOW MomHoctd kojebanui, VLF(%) — momHocTh
CIIEKTpa OYE€Hb HU3KOYACTOTHOTO KOMIIOHEHTa BapuaOeIbHOCTH B % OT CyMMapHOU
MomHOCTH Konebanmii, LF/HF — umapgexkc BarocuMmaThdeckoro B3aMMOIEHCTBHS,
IC — mrAekc nenTpamu3anyu [3].

Cratuctuueckyto 00pabOTKy pe3yibTaTOB MPOBOAWIN C HCIOIb30BAHUEM
nporpammebl Statistica 13 (TIBCO Software Inc., CILIA). Jlns npoBEepKU THIIOTE3bI O
HOPMAaJIbHOCTH pachpeAeiaceHuss ucnoyib3oBanu kputepud [llanupo-Yunka. s
OIICHKM B3aWMOCBSI3U HCCIEAYEeMbBIX TIOKa3aTesie pacCUUThIBAIH KOIDOUIIMESHT
koppensnuu Crimpmena (p). O1eHKy CHITBI CBSI3M MPOBOJIWIN COTIIACHO CIIEAYIOIIHM

kputepusiM: 0 — cBs3b orcyTcTBoBana; 0-0,3 — cBsa3pb cnabas; 0,3-0,7 — cBsI3b cpeHei
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cwibl; 0,7-1 — cBsa3b crbHass. KoahhHUIMEHT KOPPESIUU CYMTAIN CTATUCTHUSCKH
nocroBepHbiME ipu P<0,05.

Pesynbratel. B pe3ynbrare HCCIEIOBaHUN YCTAHOBJICHO, YTO JIATCHTHBIM
MIEPHOJ] OTJACPTHUBAHUS XBOCTA B TECTE CPEAM KPHIC-CAMOK MMEII 3HAYUMBIC MPSMBbIC
CBSA3U C TOKaszarelsiMu HauOosiee yacTo BcTpedarommxcs 3HaueHnit RR — Mo —
p =0,47 (p< 0,05); HF% — p = 0,45 (p<0,05); LF% — p = 0,52 (p<0,05). Cpenu Kpbic-
caMIIOB 3HA4YMMbIe OOpaTHBIC CBS3U ycraHoBieHB ¢ RMSSD — p = -0,43 (p<0,05);
PNN3 — p =-0,53 (p<0,05); LF/HF — p = -0,44 (p<0,05).

Takxe B X0J¢ JaHHOTO HCCIICOBaHMS Ha KpbICax-caMKax OBLIM OTMCUYCHBI
HE3HAYMMbIC MPSAMBIC CBSI3W JIATCHTHOTO TIEPHOJa OTJACPTHBAHMS XBOCTa B TECTE Ha
skcnepuMeHTaabHON ycTanoBke «Tail-Flick Analgesiometer» ¢ RRNN (p = 0,29),
SDNN (p = 0,002), pNN3 (p = 0,06), pNN5 (p = 0,08), pNN10 (p = 0,01), Min (p =
0,38), Max (p = 0,4), BP (p = 0,21), HF (p = 0,12), LF (p = 0,01), VLF (p = 0,06),
VLF% (p = 0,3), IC (p = 0,27). Ilpu 3TOM 0OOpaTHBIC CBS3M YCTAHOBJICHBI CO
cienyromumu nmokazarensmu: UCC (p = -0,28), RMSSD (p = -0,07), CV (p = -0,02),
AMo (p = -0,04), UHrp (p = -0,11), UBP (p = -0,06), ITAIIP (p = -0,14),
TP (p =-0,12), LF/HF (p =-0,17).

Cpenu KpbIC-CaMIIOB B 3TOM K€ OJKCIICPUMEHTE OMPEICICHBI CIICIYIONINE
He3Haunmbie psiMbie cBsizu: YCC (p = 0,27), AMo (p = 0,19), UHrp (p = 0,22), UBP
(p = 0,22), ITAIIP (p = 0,2), HF% (p = 0,23), IC (p = 0,24). O6paTHbIC HE3HAYNMBIC
CBSI3M JIATEHTHOTO TIEpHOJIa OTACPTHBAHHUS XBOCTA B TECTE «ropsdvas TUIACTHHA
yCTaHOBJICHBI ¢ TakuMu mokasareiasmu, kak RRNN (p = -0,28), SDNN (p = -0,28),
PNNS5 (p =-0,38), pNN10 (p =-0,2), CV (p = -0,32), Mo (p = -0,29), Min (p = -0,34),
Max (p = -0,3), BP (p =-0,07), TP (p = -0,31), HF (p = -0,23), LF (p = -0,15), VLF
(p =-0,18), LF% (p = -0,06), VLF% (p = -0,25).

BeiBogpl. IIpoBeneHHOE HamMy HCCIEOOBAHME IIOKA3ajl0 JIOCTOBEPHYIO
B3aMMOCBSI3b COCTOSTHUSI CETMEHTapPHBIX MEXaHHW3MOB 0O0JICBOM UYBCTBHTEIHLHOCTH C
MOKa3aTeasiMi  BapuaOeIbHOCTH CEpIEYHOT0 puTMa. Tak, y caMok Bwucrap
OTMEUaJIach MpsMasi CBSI3b C TIOKA3aTeNsIMH, OTPaKAIOMMMH (YHKITHOHAIHHOE

coctosiHue opranu3Ma (Mo) U cocTosiHME BereTaTuBHOM HepBHOM cuctembl (HF%,
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LF%). ¥V cammoB Bwucrap mnoporun 007€BOii 4yBCTBUTEIBHOCTH B TECTE
«OTACpPrUBaHHE»  XBOCTa  HMMENUM  OOpaTHYI0O  CBSI3b C  IOKa3aTeNsSIMH,
XapaKTepU3YIOIMMHU BKJIaJ MapacUMIIaTUYECKO HepBHOW cucTembl B oburyto BPC
(RMSSD, pNN3 u LF/HF). Takum o0pa3om, mpu TpPOBEIECHUH TECTOB H3YYCHUS
CEerMEHTAPHBIX MEXaHM3MOB OOJICBOW YYBCTBUTEILHOCTH HMEET MECTO H3Y4YECHHE

HCXOJHOT'O YPOBHA COCTOAHUA BEreTaTUBHOU HGpBHOﬁ CHCTCMBEI.
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OU3NOJIOTUA TPYCTU: KAK OTJIUMYUTDH AEITPECCUIO
OT COMATUYECKHUX PACCTPOMCTB
Kypakuna IO.H.

MeanuuHCKHI KoJLIeIK Ne 2,

Mocksa, Poccuiickas ®@enepauus

3a moCHEeNHUE HECKOJIbKO JeT Poccus, Kak W Apyrue pa3BUTHIE CTPaHbI,
cAeiajla OrpOMHBIM mIar K TOMY, YTOObl HAYYUThCA NPUHUMATh PaCCTPOMCTBA
NCUXUKHA KaK peajbHO CYIIECTBYIOIIME OO0JIe3HH, a HE BO3BOAUTh HMX B PpaHT
ocoOeHHOCTeN xapakrepa U meHTanutera. Jna Poccun, ponunst JfocToeBckoro, 3t1o,
BO3MOKHO, OBIJIO OCOOEHHO OCTpOW MpOoOJIEMOIl: rojlaMy B HallleM MUPONOHUMaHUU
CKJIaJbIBAJIACh MBICJIb, YTO TEPIIETh U CTPaJaTh — UCKOHHO pyccKue 4epTbl. OIHAKO
TENepb pOCCHUsIHE OOJIbIIE HE HAMEPEHbl CTpaaaTb. EcCiIM Mbl M3y4HM JaHHBIC
noptana “Google trends”, maromiero oueHKY IMOMCKOBOMY cIpocy B MHTepHeTe, TO
YBUIUM, YTO 32 MOCJEIHUE 5 JIET MHTEPEC K 3alpocy «Icuxoiaor MockBa» BBIPOC C
25 ycnoBHBIX IMyHKTOB 110 90. DTO 3HAYMT, 4TO B TPU pa3a OOJbILIE JIFOJEH TOTOBBI
JOBEPUTHCS CHELUATUCTaM U OOJIbIIIE HE OTPULIATh CBOU IPOOIEMBI.

[Ipu sTOoM, Kak 3TO Bcerga paboTaeTr g J000W «OCTPOM TEMBD», TeMa
Jenpeccuu ObICTPO 00pOCiIa OrPOMHBIM KOJIMYECTBOM MHU(OB U MOKIOHHUKOB, Kak
HU CTpaHHO OBl 3TO 3By4asio il OOJIe3HH, M CTajla B KaKOW-TO Mepe
POMaHTU3UPOBAaHHOW M monyJsgpHOM. B menom Takas cuTyauuss He Obuia Obl
po0siemMoii, eciii Obl HE JIBa YCJIOBHS, KOTOPbIE BCE-TaKW JEJAal0T €€ TakoBoul. Bo-
MEPBbIX, O0NIBIIOE KOJUYECTBO JIOJEH, 3aMETUBIIUX y c€0sl U3MEHEHUE MOBEICHUS
WIM MHPOOIIYIIECHHs, AyMAarlOT B IEPBYK OYepenb O JEINpecCud, a He O
COMAaTHUYECKUX PACCTPOMCTBAX, KOTOPHIE MOTYT CONPOBOXAATh TAKUE H3MEHEHHS.
OTO0 BeleT K 3aJep’KKe JMArHOCTUKUA MU YCyryoOlieHHio 3abosieBaHusl. Bo-BTOpBIX,
muarHoctuka aenpeccun o MKbB-10 ynporena mo cpaBHeHuto ¢ cuctemorn DSM-
IV-TR [1], 4ro 3ayacTyro BeOeT K THUIEPAMArHOCTHUKE, a 3TO 3HAYMUT, 4YTO
OMpeEIeHHOE KOJIMYECTBO COMATHUYECKMX OOJBHBIX BOOOIIE HE OKAXETCS Yy Bpaua

HEO0OXOMMOMN CHEUATIBHOCTH U OYJIET MOTy4aTh JeUeHUE y ICUXHUaTpa.
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Takum 00pa3zom, akTyaqbHOCTb HMCCIEAOBAaHHUS 3aKIOYaeTcs B TOM, YTO U
ManyeHTaM, u CHelragIucTaM HeoOXOIuMO 3HATh, KaK UMEHHO AU(QPEepeHnpoBaTh
VCTUHHYIO JIETIPECCHIO0 OT COMAaTUYECKUX PACCTPOMCTB, BEAYIIUX K JEMPECCUH KaK K
CHUMIITOMY.

[lenp — ompenenuTs cdepbl, I KOTOPBIX HauOoliee XapaKTepHO
BO3HMKHOBEHUE JICIIPECCHMM KaK CHUMIITOMa, a HE KaK CaMOCTOATEIBHOIO
3a00JIeBaHUs, M CTPYKTYpUPOBAaTh HEOOXOAMMBIEC IJsi TUATrHOCTUKUA WMCTUHHOM

ACIIPCCCUU JAHHBIC.

3agaum:

° MPOBECTU aHAJM3 TEOPETUYECKOro MaTepuaia O MnaToPpUu3HOJIOTHU
JICTIPECCHUU;

° ONpeNeIuTh Hanbojee BO3MOXKHBIE COMaTUYeckue 3a00JIeBaHMS,

JAIOIIHE TTIOX0KHE CUMITTOMEI;

o chopMHpoOBaThH METO/IbI, HEO0OXOIUMBbIE TUTSI HCKITIOUCHHUS
TUNEPIUarHOCTUKY JCTIPECCHUU.

MeTonpl MCCIeIOBaHMS: TEOPETHUECKUE (TCOPETUUSCKUA aHAIN3 HAydHOU M
HAyYHO-TIOMYJISIPHOW JIUTEPATyphl IO HCCIEAyeMoi mpobiieMaTruke; 0000IIeHre
MOJIYYeHHON MH(MOpMAIUN).

Jns Hayana HEOOXOAUMO Pa3oOpaThCs B TOM, YEM SIBJISIETCS JICTIPECCHUS Kak
pacctpoiictBo. B MKB-10 [2] MBI MOXXEM yBUJIETh HECKOJIBKO Pa3HBIX JUATHO30B,
KOTOpBIe s OoJblero yaoocTBa OyAyT najiee OmpeeseHbl Kak JeNpeCcCUBHBIC
pacctporictBa. 210 F32.9 «JlempeccuBHBIM dMU307 HEYTOYHEHHBI», F32.2
«JlenmpecCUBHBIN AMU30]1 TSHKEIION CTENeHH 0€3 IMCUXOTHYSCKUX CHUMMITOMOBY, F41.2
«CMmenmaHHoe TPEBOKHOE M JICMPECCUBHOE PACCTPOUCTBO». s 3THX pacCTpOMCTB
XapaKTEPHBI OMPEJIEICHHBIC 00IMe CUMIITOMBI, Pa3JeICHHbIC Ha OOJBIINE U MajIbie
KPUTEPHH.

Bonpmue kpuTepuy BKIIIOYAIOT: MOJABJICHHOEC HACTPOCHHE B TEUCHHUE NIBYX
HeJeNnb Wih 0o0Jiee, aHTeOHUSI, BBIPAKEHHBIM YIAIO0K CUJ B TECYCHHE MECSIa WM

Oonee. Mainble KpUTEpUHM: TECCUMHU3M, UYBCTBO BHHBI W CTpaxa, TPEBOTH,
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3aHUKEHHAsI CaMOOLIEHKA, HECIMOCOOHOCTh KOHIIEHTPUPOBATHCA, CYHUIUIATbHBIE
MBICJY, HAPYIIICHUE alleTUTa, IIMKOreB3Usl, HAPYILICHUS CHA.

Ha panvbiii momeHT 1o MKB-10 mis guarHoCTHMKM — A€IPECCUBHOIO
paccTporicTBa HEOOXOAMMO, YTOOBI y mMarMeHTa Ooyiee IBYX HEIelb CTaOWIIBLHO
MPOSIBIISIIUCH JIBa OOJBIINX KPUTEpUs M TISATh MajblX, HO B CJydae pe3KOro
MPOSIBJICHUS] CUMIITOMOB UX CPOK MOXXET OBITh MPOUTHOPUPOBAH.

DTHONOTHS JIETIPECCUM JO0 CUX IMOp HE yTOuHEHA. ECTh HECKOJIBKO TEOpui, B
TOM 4YHCJE TCHETHYEeCKas TeopHs, OCHOBaHHas Ha HapylmleHHWH (YHKIUU
HEWUPOMEINATOPOB, U IICUXOTeHHas [3].

[Ipr 3TOM CymIECTBYET HEKOTOPOE KOJIMYECTBO COMATHUYECKUX OTKIIOHCHWH,
KOTOpbIE MOTYT IIOTCHIIMAJIbHO MPUBECTH K BO3HUKHOBEHMIO TaK Ha3bIBA€MbIX
coMaToreHHsIx aernpeccuit. K Hanbosee BEpOSITHBIM MOKHO OTHECTH:

1. Hapymenus penpoayKTHUBHOM CUCTEMBI y JKCHIIMH.

2. Opranndeckrde TOpakeHUsT Mo3ra (oImyxoJieBele H3MeHeHHs, UMT,
UHCYJIBTHI).

3. 3aboeBaHus IMUTOBUIHOM JKEIIC3BbI.

4, 3aboneBaHus HAATOYCTHUKOB.

5. CIIAI.

6. bonesns [lapkuHCOHA U pacCesSHHBIN CKIIEPO3.

K Gonee peaxum:

— OIMYXO0JIb TOJIOBKH MOJIKEITyA0YHOM Kene3bl [S];

— xopes [ eHTuHrTOHA.

Takke peryjaspHbli TpUEM HEKOTOPHIX BEIIECTB MOXET CHPOBOLMPOBATH
JEIPECCHI0 — 93TO alKOrojib, amMdeTaMHHBI M HEKOTOpPhIE MEIMKaMEHTO3HBIC
npenapatbl (I'KC, 6era-010kaTopsl, UHTEp(hEPOH, pe3epiuH — T.H. (papMakoreHHas
nenpeccus) [4].

3amo3nanas JUarHoCTHKa YacTH ITHX 3a00JIeBaHUN HE BBI3BIBACT OCOOCHHBIX
npobsem, a CIIMJI, omyXxoiab TOJOBKH TMOKETYJOYHOM >Kele3bl W T.JO. TpH

THIOANArHOCTUKE MOT'YT IIPUBCCTHU K JICTAJIbBHOMY NCXOOY.
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Kakum xe 00pa3oM MOXHO MPeOTBPATUTh TUIEPAUATHOCTUKY JEMPECCUU KaK
MOHOPACCTPOUCTBA MPU cOMaTHUECKUX 3a0oeBaHusix? BeposTHee Bcero, A 3TOro
HEO0OXOIUMO M3MEHUTH B3TJIS]] HA AUArHOCTUKY JCMPECCUH B CTOPOHY YCIOXKHEHUS
nporecca. Tak, nnarnoctnueckue kpurtepun MKbB-10 He BBI3bIBaIOT COMHEHHS, JAXKE
nmo cpaBHeHutro ¢ kpurepusimu DSM-IV-TR, ecnmu paccmarpuBaTh HUX B
M30JIMPOBAHHOW CHUTYAIIMU MCUXUATPUUYECKOr0o OoTAeneHusA. OIHAKO, KAK CIEIYET U3
BBIIIECKa3aHHOT0, HEOOXOUMO yOpaTh BEPOSITHOCTH COMAaTUYECKUX 3a00JI€BaHUM, TO
€CTh MALUEHTy CTOUT MPOUTH OIpeieJICHHbIEC 00CIEeTIOBAHMS.

PaccMmoTpeHHbI€ BbIIE 3200JI€BAHKUS MOKHO PA3ACIUTh [0 TPyNHIaM, Kaxayro
U3 Trpynn Oyner WUCKIYaTh U3 JajdbHEHIIed JHarHOCTHKU ONPEIEICHHOE
oOcJie10BaHuE.

K nmnepBoii rpyrme MOTryT OTHOCHTBCS 3a00JieBaHUSs, NPUBOJAIINE K
HeBpoJjoruueckoMy neduuuty: Oone3nbp [lapkuHcona, xopess I'eHTHHrTOHAa,
pacCcessHHBIN CKJIEp03. YCIOBHO croja oTHocArcs UMT, uHCynbThl, omyxonu I'M.
JUis  UCKIIOYEeHHs ATUX  3a00ieBaHU  HEOOXOAMMO  IPOBECTH  IOJHOE
HEBPOJIOTMUECKOe 00CIeI0BaHHE.

Bropas rpynma — UMT, WHCyNbTHI, ONYXOJHM TOJOBHOrO Mo3ra. JlaHHbie
3aboJieBaHus UcKiroyaroTcs npu oocnenoanuu I'M va MPT umm KT.

Tperbss r1pynna — CIHWA wu gpyrue wuHGEKIUMOHHbIE 3a00J€BaHUS.
Nckmrouarorcs myrem nposenenus 1P vim npyrux tectos.

YerBeprast rpynmna — 3a00JIeBaHMs, CBSI3aHHBIE C JKEJ€3aMH BHYTpPEHHEH
cexkpeuuu. /laHHbIe HO30JIOTMYECKUE €UHUIBI MOTYT OBITh HMCKJIIOYEHBI TOJBKO MpU
JBYX THUMAX OOCJENOBAaHUU: aHAIN3 KPOBUM Ha TOPMOHBI W Y3W moTeHIMaIbHO
IIOPAXKEHHBIX OPTaHOB.

[IaTas rpymnma 3a007aeBaHN — THTIOBUTAMHUHO3 BUTAaMUHOB By, 1 homaTos. s
MCKJTIOYEHHSI 3THX 3a00JIeBaHUN HEOOXOIMMO ClieaTh aHAJIM3 KPOBU Ha COJEpIKaHHE
BUTAMHUHOB.

Hywmepanus rpynn 3a0osieBaHusl yCTAaHOBIIGHA B COOTBETCTBHH C OIACHOCTHIO
JUTSL KU3HU U OJIAromnoJiy4usi MalueHTa U HEOOXOAUMOCTBIO OBICTPON JIMATHOCTUKH
Uit iedeHus ot 1 (TecTupoBaHMe MepBOi ouepenn) 10 5 (TECTUPOBAHUE MOCIEIHEN

odepen).
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Hano ormeTrutb, 4To MOAOOHOE KOJIMYECTBO MCCIIEJOBAHUN B COBPEMEHHBIX
peanusx MOXKET 3aHATh HEKOTOPOE BpPEMS, KOTOPOE MOXKET HCIOJIb30BAThCS IS
HayaJla KOPPEKIMH JETNPEeCCUBHOTO coCTOsHUs. OaHako OOJBIIMHCTBO ATHX
UCCJIeIOBaHUN (KpOME aHAJIM30B KPOBU) MOKHO MCIOJIb30BaTh JIJIsl Havasia mojaodopa
NCUXOCTUMYJIMPYIOUX TMpenaparoB. To ectb HamboJsiee JOTMYHOM TaKTHKON B
JaHHOM ciy4yae OyJeT Ha3HAYuTh TMAalMEeHTy HEeOoOXOAUMbIe Tpernaparbl B
MHUHUMAJIBHBIX J03aX W HANpPaBUTh €ro Ha JOMNOJHUTEIbHBIE HCCIEHOBAHUS U
MMOCTaBUTh HA y4eT y MPO(UIBHBIX CIECIHUAIMCTOB MPH BBISIBICHUN COMATHYECKHX
MaTOJIOTUH.

Heo6xo1umMo oTMETUTh, 4TO 00CIIeIOBAHUE CTOUT Ha3HA4yaTh HE TOJIBKO IPHU
HaJIMYUU HE CelUUUHBIX JI JEMPEeCCUd CUHAPOMOB M CHUMIITOMOB, a B JIOOOM
Cly4dae, 3a UCKJIIOUYEHUEM JUIMTEIBHBIX PEKYPPEHTHBIX ACIPECCUM, KOTAA NAlUEHT
oOparaeTcsi He B TEPBBIA pa3 C paHEe YCTAaHOBJICHHBIM Auarto3oM [6]. IIpu sTom
JIMarHO3 HE JIOJDKEH BBICTABIATHCS JI0 HUCKIIOUEHHUS KaKUX-THOO COMATHYECKUX
PacCTPOUCTB.

JlenpeccuBHBIE  PAcCTpOMCTBA —  CIIOXKHO  JHWArHOCTUPYEMBIM  CIIEKTP
pPacCTpOMCTB, B TOM YHUCJIE€ U IMOTOMY, YTO €ro CJIOXHO JuddepeHIupoBaTh OT
comatuueckux 3aboneBaHuil. [loaToMmy HeoOXoAMMO BCerjma paccMaTpuBaTh €ro B

KOMILJIEKCE U UCCIEA0BAaTh IPYNION pa3HONPO(DUIBHBIX CIIELUATUCTOB.
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KOPPEJISIHUMOHHBIE CBSI3U MEXK/Y YPOBHSIMUA MmPHK MMP9
N NOTCH2 ITPU DKCIIEPUMEHTAJIBHOM IHUPPO3E ITEYUEHU
Jebeoesa E.U.", Illacmuwiit A.T.”, babenko A.C.?
'BuTeO0CKNH rocy1apCTBEHHbIM MeIUIMHCKUI YHUBEPCHUTET,
Bureock, besiopyccus;

’bes1opyCCKMiA TOCYIaPCTBEHHbIA MEIUIIUHCKUA YHUBEPCHUTET,
Munck, besiopyccus

Beenenne. ®ubpo3 TMeUeHM  MPEJACTABISIET  COOOM  CIOXKHBIM |
MHOTOCTaAuMHBIN mponecc. Kaxzaplii ero asram perynmpyercs B3auMOAECHCTBHEM
MHOXECTBA CUTHAJIBHBIX NYTEH, MOCPEACTBOM KOTOPBIX B IPOLECC BOBJIEKAIOTCA
necsitku reHoB [1]. M3BecTHO, 4TO ceMEMCTBO OETKOB MATPUKCHBIX MPOTEHHA3
(MMP) urpaer KiI04eBYIO pOJIb B MOJAEPKAHUN OajaHCa BHEKIETOYHOTO MaTpUKca.
OtnenbHBIE €ro MpeacTaBUTENH, Takue kak MMP2 u MMP9, ormedaroTcs Kak
MOTEHIMAJIbHBIC MUIIICHU ISl Tepanuu (prudpo3a NeueHu, a TAKKe UCIIOJIb3YIOTCS IS
ero JMarHocTUkH [2, 3]. YcTaHOBICHO, YTO I'eHbl CUTHaIbHOTO myTH NOtCh akTuBHO
BOBJICKAIOTCSI B MPOIIECCHl MHUIIMALIUU U pa3BuTUA (pudposa neuenu. K coxanenuto,
Ha CETOJHSAIIHUM JIeHh TOYHBIC MOJICKYJISIPHBIE MEXaHU3MbI (UOporeHe3a 10 KOHIla
HE PaCKPBITHI, U MTOAPOOHOE U3yUEHUE B3aUMOJICHCTBUS BCEX KITIOYEBBIX YUYACTHUKOB
ATOr0 MPOILIECCa SIBISAECTCS aKTyaJbHOW M BaXKHOM 3amaueit [1, 2, 4].

[lens HacTofImIeld pabOThl — HCCIEAOBATh KOPPEISIIMOHHBIE B3aUMOCBSI3U
MeKIy ypoBHsMu skcrpeccudn MPHK mmp9 wu notch2 wa pasHeix cragusx
AKCIIEPUMEHTAIBLHOT0 (PMOpO3a MeUeHU.

Martepuasnibl 1 MetoAbl. Mbl ynenuian o0co00oe BHUMAHUE JIETAILHOMY
u3yueHuio quHamuku ypoBHs MPHK renoB mmp9 u notch2 B neBstH BpeMeHHBIX
toukax (9 rpynm mo 12 kMBOTHBIX) (uUOpO3a MEYEeHU, HHAYUHUPOBAHHOTO
THOALIETAMUIOM Ha >XHBOTHOM Mozgenu (kpbicel Jmuauun Wistar) [5]. ITo wmepe
BBIBEJICHUS )KUBOTHBIX M3 DKCIIEPUMEHTA 00pa3Ilbl MEYEHU UCCIICI0BAIN C TTOMOIIBIO
MopdoJioruueckux MetoaoB aHamuza [5]. Ypoenr MPHK notch2 omenuBasu
cornacHo cratbu IllactHoro A.T. u coaBt. [5]. AnanoruuasiM criocobom (I1L[P-PB)

nosiydanu naanHble 00 ypoBHe MPHK rema mmp9. Hcnonb3oBanu cnepyromiue

OJINTOHYKJICOTHU/IBI: mmp9-F-CTACTCGAGCCGACGTCAC, mmp9-R-
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AGAGTACTGCTTGCCCAGGA, mmp9-P-FAM-GATGTGCGTCTTCCCCTTCG-
BHQ1.

Pe3ynbpTarsl. B meueHn KOHTPOJIBHBIX KpbIC Mexay ypoBHemM MPHK mmp9 u
notch2 ycranoBwm cuibHylO Koppemsimuto (r=0,79, <0,05). Ha pamHMX cpokax
skcriepuMenTa (3 U 5 Hen.), Korjga crerneHb (GpuoOposa medeHu Obuia paBHOU F1-F3,
Koppeisiius  Mexay reHamu ycununack  (r=0,86, <0,05 u r=0,85, <0,05
cooTBeTCTBeHHO). JlambHelimee mnporpeccupoBanue ¢uodpoza (7 wex, F3/F4) m
Havajgo ero TpaHchopmanmu B muppo3 (9 wmex, F4/F5) compoBoxaanuch
oclTabJIeHHEM KOPPEIIIMOHHOM ¢Bsi3n 10 ymepernHoi (r=0,38, <0,05 u r=0,47, <0,05
cooTBeTcTBeHHO). Yepe3 11 Hen »sKcnepuMeHTa NpH HEMOJHON HOMYISIPHOU
nepecTpoiike mnapeHxumbl medeHu (F5) BHOBb OTMETWIIM CHIIBHYIO KOPPEJSIHUIO
r=0,78, <0,05. Ilpu ycranoBiaeHHOM pgocTtoBepHOM Impposze (13 wex, FO6) cBs3b
ocnabnma go cpenneir r=0,56, <0,05. Ha 15-ii m 17-if Hexm »sKcnepuMeHTa
KOPPEISLUOHHBIE CBSI3U HE BBISBUIIU.

CoryiacHO JUTEpaTypHbIM J@aHHBIM Tpu (UOpPO3e TMEYEHU 3BE3/A4aThle
makpodaru (kinetku Kyndepa) sSBiAsSOTCS TOMUHUPYIOIMIEH MOMYJSIUEH KIETOK,
aKkcpeccupyromei mMmp9. dubporeHe3 MEYEHU COMPOBONKIACTCS YBEIUUCHUEM
KOoJM4YecTBa 3Be3muaThix MakpodaroB [6]. Ypoenb MPHK mmp9 wusmensuics
HEMPOIOPIIMOHANILHO pocTy uyucia kietok Kymdepa. BepositHo, B pamkax
HACTOSIIEr0 HKCCIEAOBAHUS Jpyras MOMyJALMs KIETOK CBs3aHa C SKCHpeccHei
MPHK mmp9. B mnocnegnee Bpemsi mnosiBWiIach HHPOpMaus O TOM, YTO
SHJIOTEJIMOLMTHI CUHYCOUJIOB 3KcmpeccupyroT mmp9 [7]. Beicokue ypoBau MPHK
reHa Notch2 BeBACHBI B XonaHruomurtax. @OuOpo3 U  1UPpPO3 ICUYCHH
XapaKTepU3YIOTCS yBelnuueHreM ux kojwmuectBa [4]. Ypoenb MPHK rema notch2
CXOXE€ pearupyeT Ha yBEJIMYEHUE 4YHUCIAa XOJIAHTHMOLMTOB JO  MEepuoja
Tpanchopmanmu Gudpo3a B IUPPO3.

[Ipu ucnob30BaHNU KOHKPETHOM 3KCIIEPUMEHTAIBLHON MOJIeNI TeHbl MMPY u
notch2 cBsi3aHbl M BOBIICKAIOTCS B MpoIecchl hudbporeHesa. IT0 CBUICTEIBLCTBYET O
KOMITEHCATOPHO-TIPUCIIOCOOUTENHHBIX ~MEXaHM3MaxX OpraHa W BOBJICUCHUH B

MaTOJOTMYECKUU MMpoueCC AOMOJIHUTCIIbHBIX CUT'HAJIBHBIX nyTeﬁ.
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3akmouenne. Takum oOpa3om, curHaneHbId yTh NOtch 1 MPHK rema mmp9
UTPAIOT BAXKHYIO POJb B MHULMALMHM U MPOrPECCUPOBAHUMU (PUOpO3a MEUYEHH KPBIC,
WHIYIIUPOBAHHOIO THoaleTamuaoM. Jlo Hadana mporecca Tpanchopmaiuu Gudposa
B muppo3 (F4/F5) mexny ypoeHem MPHK mmp9 u notch2 ycraHOBIeHBI CHIIBHBIC
Koppensuuonabie cBs3u (<0,05). [Ipeanonoxutenbao MMP9 u notch2 BHocAT BKIa
B OJHU U TC KC IIPOLCCCHI HCpCCTpOﬁKH IMapCHXHUMBI IICYCHHU, OAHAKO HA ITO3JHHX
ctaausx Gudporenesa OO TEPSIOT JOMUHHUPYIONIYIO TIO3UIMIO B MPOIEccax, JTU00
IIPOCTO Pa300IIAIOT CBOU IyTH.
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BUOSJEKTPUYECKASI AKTUBHOCTD JIOBHOM OBJIACTH
I'OJIOBHOI'O MO3TI'A ITPU KPUOTEPAIIEBTUYECKOM
BO3JIEMCTBUHA
Muxnaweeuu O.C., Conoeves A.B., Kosanvuyx A.A., 3unuyx B.B.
I'poaHeHCKHMHA roCyapCTBEHHbIN MeIUUMHCKUA YHUBEPCUTET,
I'poano, besopyccus

Kpuorepanust ~ 3amyckaeT B~ OpraHM3ME€  4Ye€JOBE€Ka  MEXaHU3MBI
CaMOTECTUPOBAHUS U KOPPEKIMU, CTUMYIHUPYET YIyUdlIEHHE OOMEHHBIX MPOLIECCOB,
YCKOPSIET MPOLIECC JICYEHHUS], IIUPOKO MPUMEHSETCS KaK YHUBEPCAIBHOE CPEICTBO
npodunakTuku psga 3adoneBanuil [1]. Ilpu BO3IEMCTBUU SKCTPEMAJIBLHOIO X0JIOJA
Ha OpraiusM (KpuoTepamnuu) TMPOUCXOAUT AaKTHUBU3AIUS €r0  PE3EPBHBIX
BO3MOXHOCTEW, HMMMYHHOW CHCTEMBbI, YIydllleHHE I[OKa3aTesne ¢u3nueckon
paboTocnocobHocTH [3].

[leapto Hamiero wucciueOBaHUSl SIBISUIOCH HM3YYEHHE OMODJIEKTPUUYECKOMN
aKTUBHOCTU JIOOHOM 0OJIACTH TOJIOBHOIO MO3ra IpU KPUOTEPANEBTUYECKOM
BO3JICHCTBUH. B TaHHOM HccieoBaHuy NpHHUTH ydactre 19 myxuun (20-23 rona),
KOTOpBIE AaBajIK JOOPOBOIBHOE COTJIACHE JIJISi €T0 OCYIIECTBICHHS B COOTBETCTBUU C
pekoMeHgauusMu u pemieHueM Komwurera no OuomeaunMHckod »thke YO
«I'pOIHEHCKUI TOCYIApCTBEHHBIN MEIUIIMHCKUANA YHUBEpPCUTET». Bce ncciaenyemolie
POXOJIUIU 00CIIeIOBaHUE JJIsl MCKIIFOUEHHs] MTPOTHUBOIIOKA3aHUN K JAaHHOMY BHIY
BO3JECHUCTBUA.

HuskoremnepaTypHoe BO3JEHCTBUE HA HCCIEIYEMBIX OCYIIECTBISIOCH MPHU
MOMOIIM  YCTPOMCTBA JUIsl KPUOTEPANEBTUUECKON Mpoueaypbl (KpuOKamephbl)
«Kpuomen 20/150-01» (OO0 «Men-Kpuonukay, Poccus) B ciaeayroneM pexume:
BpeMsl JeHcTBUSL cocTaBisuio 120 cekyHa, IpU MEPBOM CEaHCE TEMIIEpaTypa CpPeJibl
umeeT 3Hadenne — 90°C ¢ mocnenyrommm ee camkenueM Ha -5°C mo -120°C. Kypce
coctaBui 10 nmpouenyp exKecyToyHo.

Jlnst peructpanuu  IeKTpodHIEhaIorpaMMbl  UCTIOIB30BalK  dHIEhamorpad
«JHuedanan-23I'P-19/26» B momudukamuu «Muan» («Meaukom MTJI OOO
HIIK®, Poccus). HMcnonp3oBain §-KaHAIBHYIO 3alMuchb C NPUMEHEHHEM CXEMbl

PaCIIOJIOKEHUS AJIEKTPOJOB 1Mo oomenpuHsaTol cucreme «10-20%», B cTaHIapTHBIX
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OTBEJICHUSIX, BKJIIOYAIOIIMX OCHOBHBIE 30HBI MPABOTO M JIEBOrO MOJYIIAPUM
TOJIOBHOTO Mo3ra. B kauecTBe pehepeHTHBIX UCIIOIB30BAN YIITHBIE AJIEKTPOIBI.

[IpoBomunace (¢oHOBass 3amuch JJIEKTpodHIEdasorpaMmbel (B TEUCHHE
5 MHHYT) B COCTOSHHHM CIIOKOMHOTO OOJPCTBOBAaHUS C 3aKPBITBIMH TJla3aMH B
YCIIOBUSX CEHCOPHOM JeNpUBaIlMK. 3aUCh BHIMOJIHAIACH IPU POBHOM JbIXaHUU, 0€3
INIyOOKUX BIOXOB, KallUIsl M CTJIAThIBAHUN B pacciaabieHHOM MOJIOKEHUH CHUJIsl, TIPU
noCTOsSIHHOM TemmepaType 22°C oKpysKarolieil cpeibl B 3aTEMHEHHOM ITOMENIEHUH H
MOJIHOW THUIIMHE B COCTOSIHUM MaKCHUMAaJbHO BO3MOXHOTO 3MOIMOHAIBHOTO MOKOS U
MBIIIEYHON penakcauuu obcieayemoro. IIpu BBIMOMHEHUM JAaHHOW MPOLEAYpPHI
coOmonanucy «PexkomeHpalMu SKCHOEPTHOTO COBETa IO  HEUpOPU3HOJIOTrUU
Poccuiickoii MpOTUBOANUIENITUYECKON JINTU MO MPOBEACHUIO pyTHHHOW O3 [2].
DnekTpo3HIepanorpaguio MpoBOIUIN 10 Kypca THIIOTEPMHH, Cpa3y Mocie Kypca U
gyepes 15 cyTok mocse ero 3aBepuieHus.

Craructuueckass o00pabOTKa TMOJYYEHHBIX JIaHHBIX C HCIOJIb30BaHUEM
nporpammbl “Statistica 10.0”. IIpoBepky pacnpeseiieHns KOJINISCTBCHHBIX JTaHHBIX
Ha HOPMaJbHOCTh OCYHIECTBIUIM C TNOMONIbI0 Kputepus [lanupo-YHIKOKCOHa,
KonmoropoBa-CmupHoBa. CpaBHEHUSI KOJHWYECTBEHHBIX JIaHHBIX ISl 3aBUCHUMBIX
IPYII MPOBOAUIM C MOMOIIb0 Kputepus Bumnkokcona. IloporoBeiM 3HaueHHEM
YPOBHSI CTATUCTUYECKON 3HAUMMOCTH NpUHATO 3HaueHue 0,05.

XapakTep U3MEHEHUN aMILTUTY]T OCHOBHBIX PUTMOB AJIEKTPOIHIIe(HATOTpaMMBbI
7n00HOM 00JaCTH TOJOBHOTO MO3ra NpPHU JIAHHOM XOJIOJIOBOM BO3JICUCTBUHM ObLI
CIIEIYIOIIMM: B JIEBOM IMOJIyIIApUH 3TOr0 pPErMoHa HAOMIOAANOCh YBEIUYECHUE
Bl-putma Ha 25,4% (p<0,05) mocne kypca kpuotepanuu. IlokazaHo, uTO
BO3pacTaHWE aMIUTUTYIbl -pUTMa MOXET OBbITh Kak B CUTYyallMd BHUMAHHS, TPU
HaNPsHKEHUH, SMOIIMOHATILHOM BO30YKIECHUH, TIPU PEIICHUH CIOKHBIX BepOaTbHBIX
3a71a4, TaK U CBSI3aHO CO CTPECCOBOM pEaKIMEld Ha DKCIIEPUMEHTAIbHYIO CUTYya-
o [4]. U3menenuii no 6-, f2-, o- 1 O-puT™MaM B 3TOM peruoHe He ObLIO BBISBIICHO.
B npaBoM nomymapuu B J00HONH 00nacTé ObUIO YCTaHOBJIEHO CHIKEHUE TOJIBKO
d1-putma Ha 38,5% (p<0,05) uepe3 15 cyrok mocne kypca kpuorepanuu. [losiBienue

0-aKTUBHOCTH BHE TINIyOOKOTO CHa CBHUJETEIbCTBYET 00 YMEHBIIEHUH YPOBHSA
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AKTUBHOCTU TajlaMyCca M TaJIAMOKOPTHUKAJIBHBIX IyT€, B YaCTHOCTH, a TaKXKe
pPETUKYISIpHON (hopMaly roJIOBHOTO Mo3ra [5].

MexnoylmapHbeiii TpagueHT AJig 3TOr0 OT/AeNia ObUI BBISBIECH TOJBKO Yepes
15 cyTok mocie mpeKkpalieHusl ceaHca KpuoTepanuu B JoOHOH none mo dl-putmy,
MPOSBIISIIONINIICS B YBEJIMUEHUN €ro acuMMeTpuu ciesa (23,2%; p<0,05).

Takum oOpa3zoM, MPOUCXOAAIINE B HAIleM HCCIEIOBAHUM M3MEHEHHsSI, HO C
OTIpEeCNICHHBIMU PA3IUYUAMU B 000MX MOIYIIAPUAX, CBUACTEIBCTBYIOT O TOM, YTO
KpPaTKOBPEMEHHAsl  KypcoBas  KpHOTEpamusi  OKa3blBaeT  BO3JCHCTBUE  Ha
OMOPJIEKTPUIECKYI0 aKTUBHOCTh HEHPOHOB JIOOHOW obOmactu. B maHHOM permone
JIEBOTO Moymapus amiuintyja Bl-putma yBennuuBaiiach mocjie Kypca XOJ0J0BOro
BO3JICUCTBHS, @ B IIPABOM MOJyIIapuu 3HaUeHHe 0l-putma uepes 15 cyTok CHHIKEHO.
MexmnonyniapHas acCUMMETpUs B JIOOHOW 00JIaCTH BBISIBIIEHA TOJIBKO 1O dl-putmy

yepe3 15 cyTok nociie npekpaiieHus: Kypca KpuOTEeparum.
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PEI[KHFI BAPUAHT TMTAHTCKOM OIMYXOJIX CTPOMBI
IHOJIOBOI'O TSAXA SINUHUKOB
Munenuna B.I1O., Onenuna E.C., I[lonomapeesa JI1.A.
Kypcknii rocygapcTBeHHbI MeIUIMHCKUIT YHUBEPCHUTET,
Kypck, Poccuiickas ®@enepanus

AxktyanpHOCTh. Omnyxonu ctpoMbl monoBoro Tsoka (OCIIT) simyHUKOB
MPEACTABISIIOT ~ COOOM  Tpymimy  J0OpOKAYeCTBEHHBIX M 3JI0KAYECTBEHHBIX
HOBOOOpPa30BaHUM, KOTOPBIE Pa3BUBAIOTCA U3 IMOJIOBOTO Tska (HArpuUMeEp, OMyXOJib
3 kietok Ceproyid, IpaHyJI€30KJIETOYHAs OIyXOJb) WM CTPOMAJbHBIX KIIETOK
(manpumep, ubpoma, Texoma, kieTku Jleinura), wim w3 00€UX TPYII KIETOK.
CtpomaibHbI€ OITyXOJH MOJIOBOTO TSKA SIMUHUKOB BCTPEYAIOTCS PEXKE, YEM OIMYXOJIU
ANUTEINAIBHO-KJIETOYHOTO M 3apOABIIIEBOrO  MNpOUCXOxaeHus. M3  Bcex
NOOpPOKAYECTBEHHBIX OITyXOJIed SUYHUKAa CaMbIM YacThiM BAapUAHTOM SIBIISIOTCS
anuTenranbable, 0KoJIo 10% repmuHOreHHsle U 5% — 3TO CTPOMAIBHBIE OITYXOJIU
MOJIOBOTO TsiKa. Y TONBKO MONOBUHA U3 HUX TUCTOJIOTHYECKH SBISIETCS (PUOpOMamH.
Ha no6pokauectBennsie OCIIT simunukoB npuxomutcs 5% 100pOKauyeCTBEHHBIX
HOBOOOpa30BaHUU SIUYHUKOB, a Ha 370kayecTBeHHble OCIIT AMYHUKOB MpUXOAUTCS
8% 37I0KauECTBEHHBIX HOBOOOpa3oBaHui suuHUKOB [1, 2] B ornmume ot Oonee
pacpoCTpaHEHHBIX MUTEIUATBHBIX 3JI0KaY€CTBEHHBIX HOBOOOPA30BaHUI SMYHUKOB
y OOJIBIIMHCTBA NMAaUKUEHTOB co 37m0kadecTBeHHbIMU OCIIT nuarnoctupyercs paHHssA
cragus 3abosieBanus [3]. OcoOeHHO, eCii OMyXO0Jib MPOAYIHPYET aHIPOTCHBbI WIIH
ACTPOTEHBI, BCIEICTBHE YETO MOTYT TMPOSIBIATHCSA TMPU3HAKKA BUPWIN3ANNHA WIIH
M30bITKa 3cTporeHa [4].

[leas wuccrmemoBaHUs: TPEACTABICHHE PEAKOTO BapHAaHTA OIMYXOJU CTPOMBI
IOJIOBOTO TsKAa SIMYHUKOB C HEXAPAKTEPHOM KIMHUYECKOW CHUMIITOMATUKOM,
MpUCYIIEH JaHHOMY BHU]TY OITYXOJIH.

Marepuansl u Metonsl. I[lamuentka, 57 ner, oOpaTuiack C >kajobamMu Ha
YBEJIMYEHHUE KUBOTAa B 00beMe. DNMHU30/10B aHOMAJIBHOIO MAaTOYHOI'O KPOBOTEUEHHUS
He oTMmeuana. MeHomay3a B TeueHue 8 jeT. B xome oOcnenoBaHus B OprONTHOM

IMOJIOCTH OMNpPCACIIACTCA O6p8,30BaHI/IC, HCXOoAIIee M3 MaJIoro Tasa, pasMepoM C
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noHomeHHy 6epemerHocTb. UMT — 34,2, Y3U opraHoB mManoro tasza: TUTAHTCKasI
OIYXOJIb, UCXOMSIIAs MPEINOJIOKUTENBHO U3 MPABOI0 SIMYHHUKA, pa3MepoM ~36 cM.
OnyxoJib B LIEJIOM IPEACTaBIIsIA KUCTY C COJMAHBIM KOMIIOHEHTOM, MaUUIIPHBIMU
paspactanusmu u [[JIK (+). CA 125 — 400 En/mu, HE4 — 50,84 mIT/n, ROMA 59%.
Hanpasnena B ObY3 KO HKII. MPT opranos manoro Ta3a (T-2 weighted image):
KapTMHa OOBEMHOIO KHUCTO3HO-COJMAHOIO O0pa30BaHUs MOJOCTH MAajoro Ta3a ¢
pacrnpocTpaHEHHEM B OPIOIIHYIO MOJOCTh (SUSP. MCXOAsIIee M3 MPaBOrO SUYHUKA),
BBIIIOT B MpPaBOil IJIEBpaJbHOM MOJIOCTH. lluTONormueckoe 3akiOYEHUE IOCIHE
IyHKIUY IUIEBPAJIbHOM IIOJIOCTH: METACTATUYECKUM BBIIOT CEPO3HOIO paka
SUYHUKOB.

YuuThiBas BBILIENEPEUNUCICHHOE, C MPEABAPUTEIBHBIM JTHATHO30M «CEpPO3Has
LHMCTaJ€HOMa» TANMEHTKa HalpaBjJ€Ha Ha JIAMapOTOMUYECKYI0 TOTAJIBHYIO
TUCTEPIKTOMMIO (SKCTHUpHALMsl MAaTKM) € MpHUJAaTKaM{; pPe3eKLHI0 OO0JIbLIOro
CaJlbHHKa. Makponpenapar OMyXOJdM NPEICTaBICH TUraHTCKOW TOHKOCTEHHOM
KHCTOM JuaMeTpoM 35 CcM € NOpO3padyHbIM COACPKUMBIM, HAa HW)XKHEM IOJIIOCE
KOTOPOW COJMUAHBIA YYacTOK C MaNWUIAPHBIMM pa3pacTaHUsIMU pa3Mepamu
14x15x7 cm. I'mctonorus. TekoguOpoma STMYHUKA C BTOPUYHBIMU JIET€HEPATUBHBIMU
U3MEHCHUSIMH C  OYaroBoW KHCTO3HOWM TpaHchopmammern (MI'X: Vim+,
KaJIbpETHHUHT, ajlb(a-uHIHOMH/-, HHIEKC MpojrdepaTHBHON akTuBHOCTH KI67 10
3%). XKenesucro-kucrozHas runepiazus sHIomeTpus. Kenezucto-puOpo3HbIN
HOJIUI LIEPBUKAJILHOTO KaHaa.

Pesynbrathel. 1o pe3ynbraTam noay4eHHOTO TUCTOJIOTUYECKOTO UCCIEA0BaHMS,
CBUJIETEIBCTBYIOIIETO O JOOPOKAYECTBEHHOM OOpa30BaHUM SUYHUKA, HPHUHSITO
pelIeHre o JaJbHEeNIIeM TMHAMUYeCKOM HaOIt0ICHUH.

BoiBogbl. Tepmun «pudbpoTekomay He siBiseTcst yactbio BO3 knaccudukanmm
OIyXoJeH SMYHUKOB. Bce elle OTCYTCTBYeT €IMHOE COIIalieHHe B COOOIIEeCTBE
MaTOJIOTOB O TOM, B KaKylO TPYIITy CTOUT OMPEIEISATh 3TOT BUJ 0OOpa30BaHUs: Kak
TekoMa, (uOpomMa WM BBIACIATH B OTICIbHYIO Kareroputo [5]. B gaHHOM
KJIMHUYECKOM Cllydae MMEIOT MECTO Kak Mpu3Haku ¢udpomsl (cuHapoM Meiirca,

noseimenue yposHs CA 125, Vim+ no pesynsraram UI'X), Tak U mpU3HAKK TEKOMBI
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(KOCBEHHbIE MPHU3HAKU UIUTEIHHOW OECCHMITOMHOM THIEPICTPOreHHH, TAKUE Kak
TUMEPIUIa3usl SHAOMETPUS U KEJIE3UCThIN MOJUI LIEPBUKAJIBLHOTO KaHaja MO JTaHHBIM
MaTOJIOTOAHATOMUYECKOTO HCCIEAOBaHUs, anb(pa-UHIMOMHY/- U KaJbpETUHUHT
cornmacHo MUI'X). B paHHOM ciy4ae omyXxoib SIMYHMKA JUAarHOCTUPOBAHA I103KE
BBHUJIy OTCYTCTBUSI KIMHUYECKUX CHUMIITOMOB THIEPHPOAYKIIMU CTEPOUTHBIX
rOpMOHOB. EJIMHCTBEHHBIM CHUMNITOMOM JIaHHOM MAallMEeHTKHA ObLIO 3HAYUTEIHHOE
yYBEJIMYEHUE pa3Mepa >KMBOTa B 00beMe, HO HE 3a CYeT acluTa, a BBUIY
IPOrPECCUPOBAHUS POCTA OMYXOJIH B IUaMeTpe. B GONBIIMHCTBE MPE/ICTABICHHBIX B
auTeparype ciydaeB TekopuOpoMa ObUla AMArHOCTUPOBAHA BBUJAY HAIUYUS Y
MarMeHTa MaCCUBHOTO acCIUTa W MOCTMEHOMAay3adbHOr0 MaTOYHOTO KPOBOTEUCHMS,
4ero y mauuMeHTKu He Habmoganocs [7]. Takke ciaemyer OTMETHTb, YTO
TekopuOpoMa C BBIPAKEHHBIM KHCTO3HBIM KOMIIOHEHTOM CKOpee peaKoe
UCKJIIOYEHHE U3 MpaBUjIa, YTO MOATBEPKAAET PEAKOCTh JAHHOTO BapHaHTa TE€UYEHUS

3a0oneBanus [6]. KOHGIUKT HHTEPECOB OTCYTCTBYET.
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KOPPEJISAAIIMOHHBINA AHAJIN3 ITOKA3ATEJIE BAPUABEJIBHOCTH
CEPJIEYHOT'O PUTMA M MOBEJEHYECKHNX INOKA3ATEJIEN B TECTE
«[MPUIOAHSATBIN KPECTOOBPA3HBIN JIABUPUHT»

Y KPBIC-CAMI OB BUCTAP B IIOKOE
Hoeukoea H.C., Bopeyav A.0., Kopooosa B.H., boovinues U.HU.,
Kamckui /1.B., Xaouoynun P.P.

Kypcknii rocygapcTBeHHbI MeIUIMHCKUIT YHUBEPCHUTET,
Kypck, Poccuiickas ®@enepauus

AxrtyanbHOCTh. CHneuu(pUUHOCTh BIUSHUS UYpPE3BbIUAHBIX (PAKTOpPOB Ha
OpraHu3M BCErja CBs3aHAa C HEOOXOJMMOCTBIO MAKCHUMAJbHOM AaKTUBALIMH
(PYHKIIMOHAJIBHBIX PE3EPBOB U KOMIIEHCATOPHO-IIPUCIIOCOOUTENIBHBIX MEXaHU3MOB,
HAKOIUIEHUEM TPOUCXOJAUIMX TMOJ BIUSHUEM JTHUX (AKTOPOB H3MEHEHUH B
CTpyKType M (QYHKUMSIX OpPraHOB M CHCTeM. BereraTuBHas yCTOWMYHMBOCTH
BBIPAXKAETCAd B aJCKBATHOCTU W3MEHEHUM, MPOUCXOAAIIMX Ha BCEX YPOBHIX
PEryJIATOPHBIX CUCTEM Opranusma [2, 7].

TpEeBOKHOCTD SIBISAETCA PE3YJIBTATOM AKTHUBALMH BCEX PETYISITOPHBIX CHCTEM
OpraHu3Ma, CTPECC-CUCTEMOW, OCOOEHHO BBICHIMX HEPBHBIX LIEHTPOB PETYIALHUU
BUCIICpAIBHBIX QpyHKIUH [4, 9].

[IposiBiieHHsT TPEBOKHOCTM B pPAaMKaxX BEreTaTMBHOM CHUCTEMBI BKIIIOYAIOT
YCUJIEHHOE cepAleOueHne, H3MEHEHHE IIBeTa KOXKHBIX IIOKPOBOB, OIIyIICHHUE
MOBBILIEHUS TEMIEPATyphbl TeNa, MOTEHUE, BIAXKHOCTH JIAJIOHEW, CyXOCThb BO PTY,
CHABJIMBAHUE B IPY/JH, OLIYIICHHE HEXBATKU BO3/1yXa, YUYAIICHUE JbIXaHUs, KOJIMKHU B
KUBOTE, TOITHOTY, MO3bIBBI K MOUEHCTTYCKaHUIO U Aedexanuu [5].

QYHKIMOHAIBHOE COCTOSIHUE BET€TATUBHOM HEPBHOW CHUCTEMBI OIPEACIISAETCS
(YHKIIMOHAJIBHBIM COCTOSIHUEM MO3Ta, a Pa3lIUYHbIM (PYHKIIMOHAIBHBIM COCTOSIHUSM
MO3ra COOTBETCTBYET pa3jM4YHOE BEreTaTUBHOE OOecleueHue. JtoT  dakr
HEOOXOUMO YYUTHIBATh MPU TeX 3a00JI€BAHUAX LEHTPAIbHOW HEPBHOW CHUCTEMBI, B
reHe3e KOTOpPbIX Ba)X€H HeWpoauHaMuyeckuil Qaktop. BereratuBHoe HapylieHue
ABJISIETCA ~ OTPAXEHUEM  HAPYLIEHUS IPUCIOCOOUTENIbHON  JI€SITEIbHOCTH.
PacxoxaeHne Mexay COMAaTHUYECKMMH U BEreTaTUBHBIMH (DYHKIMSIMH OpraHu3Ma

SIBJIsIETCS Hamubouiee paHHUM H CTaOMJIBHBIM CHUMIITOMOM Ha‘H/IHaIOH_ICI\/’ICSI IIaTOJIOTHMH.
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UccnenoBanne  GyHKIMI  HEBPOTHYECKMX  COCTOSHUN  SIBISETCS  HambOosee
aKTyaJbHbIM M TMEPCHEKTUBHBIM I M3YYECHHS MEXaHU3MOB IepeOpanbHON
BETE€TaTUBHOM peEryasiiud. B HOpME TONOXKWTEIbHBIE SMOLHMH YMEPEHHOMN
MHTEHCUBHOCTU CBSA3aHbl MPEUMYIIECTBEHHO C IMAPACUMIIATUYECKHUMH PEAKIUSIMHU.
OTtpuriaTesnbHble SMOIMU — C CUMIIATUYECKUMH M BKIIIOYAIOT B OOJIbIIEH CTENEeHU
CUMIIATOA/IPEHAJIOBYI0, B MEHBIIEH — BarowMHCYJSIpHYyr cuctemy. CocTossHue
TPEBOXKHOCTU XapaKTEPU3YIOTCA MOBBILIEHUEM CHCTOJMYECKOrO apTepUaIbHOTO
JaBJICHUS,  HU3MEHEHUEeM nayekTposHuedanorpapuueckux mnokaszareneid. Cpeau
BETrE€TaTUBHBIX IOKA3aTeJIe BCErjJa OTMEYalOTCs CEepJeUHbIE PEaKklUud B KaueCTBE
MHJAKATOpa ASMOLMOHANBHBIX peakuuil. Otmeueno, uro OKI' sBmgercs odeHb
YYBCTBUTEIBHBIM TECTOM IICUXHYECKOI'O COCTOsHMS 4esnoBeka. CyiiecTByer
MIPEANOJIOKEHHE O BO3MOXXHOM 3aBUCUMOCTH pUTMa CEpllla OT YPOBHS TPEBOTH, a
TaK)K€ BO3MOYKHOW CBSI3M JUHAMHMKHU KOJIEOATEIbHOW CTPYKTYphl PUTMa Cepaua c
SMOLIMOHAIBHBIMU  OCOOEHHOCTAMM JuuHOocTH. Konebanus putma cepaua y
3I0POBBIX JIIOAEH OOHApYKMBAIOT CBA3b C BO3PACTOM, HMCXOJHOM YacCTOTOM
cepaeunbix cokpariernii (UCC) u TMYHOCTHBIMU TPEBOXKHBIMU TEHACHIUAMU [8].

[enp uccnenoBaHUs: U3YYEHUE CBSI3M CEPJCYHOTO PUTMA U IMOBEIECHYECKUX
IoKa3aresen y Kpblc-camuoB Bucrap.

Martepuasnibl 1 Metoibsl. B ombiTe ObUIM HMCHOJMB30BaHbl 25 KPbIC-CaMIIOB
Bucrtap maccoit 250-300 1, nomyuenusix u3 SPF-BuBapus MHcTUTYTa IUTONIOTHH H
reHetuku CO PAH u mpomenmmx 14-1HEBHBI KapaHTUH B 3KCHEPUMEHTAIIBHO-
ouonornyeckod  knMHUKE ~ Kypckoro  rocyaapcTBEHHOr0o  MEIUIMHCKOIO
yHUBepcuTeTa. B moMemnieHuu, TA€ COAEp)Kald KUBOTHBIX, MOJAJEPKUBAIU
Temneparypy Bozayxa 22+2°C, Bnaxxknocts 60+5% u 12-yacoBoii pexxum (cBet ¢ 8:00
10 20:00). XKuoTHble ObLTH 0OecIiedeHbl KOopMoM 1 Bojoi ad libitum.

Cpean moBeIEHYECKHX METOJIOB, KOTOPHIE MO3BOJISIIOT OLICHUTh Pa3IMYHBIE
aciektbl  coctosiHuss  [[HC ~ maGopaTtopHbIX  JKMBOTHBIX M JEHCTBUE
(apMakoJIOrM4ecKMX BEUIECTB HA UX TMOBEICHHE, LIUPOKOE pPacHpoCTpaHEHUE
MOJIydlJia METOJIMKA TMPUIOMHATOrO0  Kpectoobpasznoro mabupunta  (ITKJD),

HMCIOIMICTO OTKPBITBIC MW 3aKPLITLIC pPYyKaBa. Tpa,Z[I/II_[I/IOHHO CUHUTACTCsA, 4YTO
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HCCIIEIOBATENIbCKOE MTOBEJIEHUE TPHI3YHOB B TAKUX YCIIOBUSIX OTPA’KaeT CTPEMIICHHE
K O3HAKOMJICHHUIO C HOBOW OOCTaHOBKOM B COYETAHUH C OCTOPOKHOCTHIO M BKITFOYAET
KOTHUTUBHBIM KOMIIOHEHT B BHUJE OpPUEHTAIlMU B MPOCTpaHcTBe. B mpumogHsToMm
KpecTooOpa3HOM JIAOMPHUHTE JIJIMHA PYKaBOB TabupuHTa coctaBisa 30 cM, mupuHa
5 cM, BbIcOoTa cTeHOK 15 cM. J[Ba MpPOTHBOMOJOXKHBIX PyKaBa 3aKpBIThl C OOKOB U
TOPLIOB MPO3PAYHBIMU CTEHKaMU; JBa JIPYTUX — OCBEIICHbI U OTKPHITHL. JIaOupHUHT
OBLT TIPUMOTHAT HaJ 1oyioM Ha BbicoTe 40 cMm [3, 6]. Mpimb moMemnianu B IEHTP
7a0MpUHTA TOJIOBOM K OTKPBHITOMY pPYKaBy, IMO3BOJISII CBOOOJHO TEpPEMEIIAThCs
BHYTpU armapara B TeueHue S5 MuH. [lpu 3TOM peructpupoBaim KOJUYECTBO
MOCEUIEHU U BpeMsi PEOBIBAaHUS B OTKPBITBIX M 3aKPBITHIX PyKaBaxX, KOJIMYECTBO
CTOEK B OTKPBITOM M 3aKpPhITOM pPYyKaBaxX, KOJIMYECTBO CBEIIMBAHUN C OTKPBITOTO
pyKaBa, YMCJIO ATM30/I0B U MPOAOIKUTEIBHOCTh TPYMUHTA.

[loBeneHne JKUBOTHBIX AQHAJIM3UPOBAIA C TOMOIIBKD  IPOTPAMMHOIO
obecrieuernss SMART 3.0 (PanLab Harvard Apparatus, Mcnanus), ¢ mMOMOIIBIO
KOTOPOTO OIICHUBAJIUCH BpEMsl, NMPOBEICHHOE B OTKPBITHIX M 3aKPBITHIX pPyKaBax,
LECHTPAIBHOM TIOIAJKE, U YUCIIO CBEILIMBAHUM.

[Tokazatenu BapuabeNbHOCTU PUTMA CepAlla PETUCTPUPOBAINA TPU MOMOIIH
IporpaMMHoO-arapaTHoro komrekca «dusznobdent 2.5.1» (Heitpobotukc, Poccus),
KOTOPBIN (PUKCUPYETCSI HAa KUBOTHOM MOCPEICTBOM KHJIETA U MO3BOJISIET COXPAHSAThH
BO3MOXKHOCTh CBOOOJHOTO TepeMeIleHHs] KphIChl. JIJIsl amantaiuu >KMBOTHOTO K
JTAHHOW METOJMKE J0 Hayalla HKCIIEPUMEHTa KpbhICam MPOBOJAWIN MPOOHBIC 3aIHCH
JUTUTEIBHOCTRIO 5 MUHYT 3 pasza B HeJe0. AHalu3 BapuaOeIbHOCTH pUTMa cepala
MPOBOAWIN TIO CTATUCTUUECKUM, T'€OMETPUUYECKUM M CHEKTPAJIbHBIM MOKa3aTesIM.
Cratuctuueckue nokazarenu: YHCC — uvactora cepaeunbix cokpamenuii, RRNN —
cpeansisa quteabHocTh nHTepBaioB RR, SDNN — cTtangapTHOE OTKIIOHEHHUE TTOJTHOTO
MaccuBa uHTepBaIoOB RR, RMSSD — kopeHb KBajpaTHBIN CpeTHEKBAIPATHUYCCKUX
oTKJIOHeHu# mocnenoBarenbHbix  RR-uaTepBanmoB, pNN3 (pNN5, pNN10) -
OTHOIIICHUE YHhclia TocienoBaTesibHbIX ap RR-uHTepBanos, ornuuarommxcs 0osee
gem Ha 3 Mc (5 mc, 10 mc), k obmemy unciny RR-unTepBanos, CV — koaddurment

Bapuanuu. ['eoMerpuueckue nokasareau: Mo — 1uanazoH 3HaYEHUI HauboJee 4acTo
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BcTpevaronuxcs 3HaueHnii RR, AMo — 4nciio kapAMOCHUTHANIO0B, COOTBETCTBYIOLIUX
3Ha4eHut0 Moabl, BP — Bapmanumonnsli pasmax, UBP — wunHzmexc BereratnBHOrO
paBHoBecus, IIAIIP — moka3zarenb aJeKBaTHOCTH MPOLIECCOB  PETYIISIIUU.
CrnekrpanbHble nokazatenu: TP — cymmapnas momHocTh criektpa BPC, HF(mc2) —
CyMMapHasi MOIIHOCTh BbICOKOYacTOTHOro koMnoHeHta BPC, LF(mc2) — cymmapnas
MOIIIHOCTh HU3KouacToTHOro komrnonenta BPC, VLF(Mc2) — cymmapHast MOUTHOCTD
odeHb HHU3Ko4acToTHOro KommnoneHta BPC, HF(%) — womHocTs crnektpa
BBICOKOYACTOTHOTO KOMIIOHEHTa BapuaOeNbHOCTH B % OT CyMMapHOW MOUIHOCTU
koneOanuii, LF(%) — MoOmHOCTH cIHEeKTpa HHU3KOYACTOTHOTO KOMITOHCHTA
BapuabeIbHOCTH B % OT CyMMapHO#W MomrHocTH Kojiebanuid, VLF(%) — MomHOCTb
CIEKTpa OYE€Hb HU3KOYACTOTHOTO KOMIIOHEHTAa BapuabeNbHOCTH B % OT CyMMapHOU
MOIDHOCTH Konebaumii, LF/HF — umaaekc BarocuMmaThduecKoro B3aMMOIEHCTBUS,
|C — unnekc nenTpanu3anuu [1].

CraTuctuueckyro 0OpaOOTKy pe3yJabTaTOB HPOBOAMIN C HCIOJIb30BaHUEM
nporpammel Statistica 13 (TIBCO Software Inc., CIIIA). [{ist mpoBepKH THITOTE3BI O
HOPMAaJIbHOCTH paclpeneieHuss Hcnojib3oBanu kpurepuid Illamupo-Ywunka. s
OLICHKM B3aMMOCBSI3M HCCIEAYEeMbIX [IOKa3aTeled pacCUUThIBAIM KOA(P(DUIIMEHT
koppemsitnu Criupmena (p). OLEeHKY CHIIBI CBSI3U MPOBOJMIN COTJIACHO CJIETYIOIIUM
kputepusm: 0 — cBsi3b orcyTcTBOBana; 0-0,3 — cBs3pb cnabas; 0,3-0,7 — cBsI3b cpeHeit
cuibl; 0,7-1 — cBsa3p cunpHast. KoadduimeHT Koppemsiuy CYUTanu CTaTUCTHYECKU
noctoBepHbIM mpu P<0,05.

PesynpraTel. Takum oOpa3zoMm, B pe3ysibTaTe MHPOBEICHHOIO aHalv3a ObLIU
YCTaHOBJICHBI CIEAYIOLINE BUJIbI CBA3EH:

CratuctTuyecku IOCTOBEpHAsl mpsiMas CBsi3b cpeaHed cuibl mMexay YCC u
BBITATMBAHUSAMU B 3aKpbITHIX pykaBax [TKJI (p=0,42, p<0,05).

Cratuctruecku JocToBepHas oOpaTHas cBs3b cpenneit cuibl Mmexxay RRNN u
BBITATMBAHUSIMH B 3aKpbIThIX pykaBax [1KJI (p=-0,43, p <0,05).

Craructryecku nocToBepHas oOpaTHasi cBsi3b cpefaHeit cuibl Mexy pNN3 u

o6mmmMm paccrosiauem ITKJT (p=-0,49, p<0,05).
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CraTucTruecku IOCTOBEpHast oOpatHas cBa3b cpenHeit cuibl Mexay pNN3 u
CBEIIMBaHUAMHU B OTKpHITHIX pykaBax [TKJI (p = -0,45, p <0,05).

CraTucThuecku JTOCTOBepHast oOpaTHas cBsi3b cpenHeil cuibl Mexay pNNS u
obmmmM paccrostaueM (p = -0,50, p <0,05).

CraTucThuecku OCTOBEpHast oOpaTHas cBs3b cpenHed cuibl Mexay pNNS u
BBITSTMBAaHUSAMU B 3aKpbIThIX pykaBax [TIKJI (p =-0,40, p <0,05).

Craructruecku 10cTOBEpHast oOpaTHas cBs3b cpeaHed cuibl Mexay pNNS u
CBEIIMBAHUAMH B OTKPBITHIX pykaBax ITKJI (p =-0,46, p <0,05).

Cratuctryecku A0CTOBepHas oOpatHast cBs3b cpeaner cuiibl Mexxay pNN10 u
obmmM paccrostaueM (p = -0,40, p <0,05).

CraTucThuecku AOCTOBEpHas NpsAMas CBA3b CcpeAHed cuibl Mexay AMo u
cToiikamu B 3aKkpbIThiIX pykaBax [TKJI (p = 0,45, p <0,05).

CraTucTHuYeCcKH AOCTOBEpHAas NIpsMas CBA3b cpeAHer cuibl Mexay AMo u
BBITSTMBAHUSAMH B 3aKpbIThIX pykaBax [1KJI (p = 0,40, p <0,05).

CraTtucTryeckn TOCTOBEpHas OOpaTHasi CBs3b cpefHell cuiibl Mexay BP wu
o6mmMm paccrosiauem (p = 0,40, p <0,05).

CratucTryecku OOCTOBEpHas OOpaTHasi CBs3b cpefHeill cuiibl Mexay BP wu
BBITSTMBAHUSIMH B 3aKpbIThIX pykaBax [1KJI (p =-0,44, p <0,05).

Cratuctuyecku OOCTOBEpHasi mpsiMas CBsi3b cpeaHed cuibl Mexay WUHrp u
cToiikamu B 3akpbIThiX pykaBax [TKJI (p = 0,43, p <0,05).

CratucTuyecku AOCTOBEpHAs IpsiMasl CBA3b cpeaHel cuiibl Mexay WBP u
BBITATHBAHUSAMU B 3aKpbITHIX pykaBax [1KJI (p =0,43; p <0,05).

CratucTuyeckn IOCTOBEpHAs MpsiMasi CBsA3b cpenHer cuibl Mexnay [IAIIP u
cToiikamu B 3aKpbIThiX pykaBax [TKJI (p =0,44; p <0,05).

CratucTryecku AO0CTOBEpHasi 0OpaTHasl CBA3b cpeaHel cuiibl Mexay HF (mc2)
U BBITATHBAHUAMU B 3aKpbIThIX pykaBax [TIKJI (p = - 0,40; p <0,05).

CratucTryecku JOCTOBEpHasi 0OpaTHast CBA3b cpenaneit cuibl Mexay LF(%) u

BBITSTHBAHUSAMU B 3aKpbIThIX pykaBax [IKJI (p = - 0,44; p <0,05).
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CratucTU4eckd JOCTOBEpHas oOpaTHas CBsi3b cpenHeil cuibl Mexay VLF(%)
U BBITATUBAHUSMHU B 3akpbIThix pykaBax I[IKJI (p = - 0,52; p <0,05); oOumm
paccrosiaueM (p = - 0,41; p <0,05).

He Obuio yCTAaHOBIEHO CTaTHCTUYECKHM JIOCTOBEPHOM CBSI3U  MEXKAY
nokazatensamu [TKJI u ciaenyrommmu nepemerasiMu: SDNN, RMSSD, CV, Mo, Min,
Max, TP, LF (mc2), VLF(mc2), HF (%), IC.

BreiBonbl. TakuM 00pa3oM, MpOBEACHHOE HAMU HMCCIEAOBAaHUE MOKA3aJl0, YTO
nokazarenu BPC uMeroT mnonoxuTenbHble CBs3M C Mokazatensimu tecta [IKJI,
OTPAXKAIOUIUX, B OCHOBHOM, JIOKOMOTOPHYIO AaKTHUBHOCTH (OOIIas AUCTaHIUA) U
HCCIIEIOBATENIbCKUE aKThl (00Iee YMCIO BEPTHKANBHBIX CTOEK, BBITATHBAHUN U

CBCIIIMBAHUN).

Cnucok nurepaTypsl

1. BapuaGenpHOCTh ceplieyHOr0 puUTMa Kpbic-caMOK Bucrtap B ycioBusix
paznmuuyHoil  ¢usmueckoil axktuBHoctH / B.H. KopoGosa, A.O. Bopsyis,
N.N. bobwianes [u ap.] // Yenosek u ero 310poBbe. — 2022, — T. 25, Ne 3. — C. 32-41.
— DOI 10.21626/vestnik/2022-3/04. — EDN ARQOJW.

2. I'pubanor A.B., Koxesnukosa W1.C., /Ixoc FO.C., Hexopomkosa A.H.
CrnioHTaHHass W BbI3BaHHAs DJIEKTPUYECKAss AKTUBHOCTh TOJIOBHOTO MO3ra MpuU
BBICOKOM YpPOBHE TpeBOKHOCTH // Dkomorus uenoseka. — 2013. — Ne 1. — C. 39-47.

3. Kosaner I'.U., BacunseBa E.B., CasiumoB P.M. CpaBHeHUE TTOBEACHUSA
MBIIIEH B TECTax OTKPBITOTO TOJS, 3aKPHITOTO M MPHUIOIHATOTO KPECTOOOPa3HBIX
nabupuHTOB ¢ momoinplo ¢gakropuoro ananuza / .M. Kosanes, E.B. Bacunnena,
P.M. Camumos // Kypuan Beiciieli HepBHOU nesitenbHOocTH uM. W.II. IlaBmoBa. —
2019. — Ne 1. — C. 123-130.

4, HexopomkoBa A.H., I'pubanoB A.B., Jlemyratr N.C. BzaumocBs3b
KAueCTBCHHBIX IMAPAMETPOB HMHTEIUICKTYAIbHBIX U 3PUTEIHLHO-MOTOPHBIX TECTOB Y
TpeBoXHbIX Aeted // BectH. CeB. (Apkrtuu.) denep. yH-ta. Cep.: Men.-Ouosor.

Hayku. — 2013. — Ne 1. — C. 46-54.

158



5. Hexopomkosa A.H., I'pubanoB, A.B., J[Ixoc, IO.C. IIpobrema
TPEBOKHOCTH KaK CJIO’KHOTO NCUX0(U3HOIOTHUECKOTO SIBJICHUS /
A.H. HexopomikoBa, A.B. I'pubanos, FO.C. JI>xoc// MenrtanbHas skonorus. — 2014. —
C. 47-54.

6. PykoBOACTBO 1O  MPOBEACHUIO  JIOKJIMHUYECKUX  HCCIEIOBAHUM
nekapcTBeHHbIX cpeacTB. B 2 4. Y. | / A.H. Muponos, H./[. bynarsu [u ap.] ; mox
pen. A.H. MuponoBa. — M. : I'pud u K, 2012. — 944 c.

7. CkyparoBa H.A. DxcriepuMeHT C IUIaBaTeNbHON MPOOOM: MoKaszaTelu
KapJIUOUHTEpBAIOrpauu KphIC B MOJEIU €KEIHEBHBIX (PU3UUYECKUX HArpy3oK /
H.A. Cxyparoga // IIpo6iemsr 310poBbs 1 3kosiorun. — 2014, — Ne 2. — C. 76-81.

8. VYyactue  BereTaTUBHOM  HEPBHOM  CHUCTEMbl B  OpraHU3AIMU
SMOIMOHANIbHBIX cocTosiHuM / A.A. Kynamosa, N.A. AnomnnonoBa, A.Il. Hukomnaes
[u np.] // Mononexublit HayuHbIi BecTHUK. — 2018. — No 2. — C. 7-15.

Q. Kelmanson I.A. High Anxiety in Clinically Healthy Patients and
Increased QT Dispersion: A Meta-Analysis // Eur. J. Prev. Cardiol. 2014. Vol. 21,
N 12. P. 1568-1574.

159



CHANGES OF SPECIFIC NEUROSTEROIDS AND AGGREGATED FORMS
OF STRUCTURAL PROTEINS IN NEWBORN RAT'S HIPPOCAMPAL
STRUCTURES DURING EXPERIMENTAL MODEL OF PRENATAL
HYPERHOMOCYSTEINEMIA
Oganesyan A.A., Navasardyan G.A.

Yerevan state medical university After M. Heratsi, Yerevan, Armenia

Relevance. The discovery of the fundamental basis of the pathophysiological
mechanisms of brain diseases is one of the most important problems of modern
medicine. Neurodegenerative diseases, stroke, psychiatric diseases and epilepsy are
believed to be the highest by ranking cause of morbidity and mortality in statistical
ranking of disease hierarchy [1]. Each of subtypes of above mentioned disease groups
are result of combination of risk factors which are responsible for shrinkage of neural
networking, synaptogenesis and disruption of migration and differentiation of neural
stem cells. From this point of view revealing of each chain of pathophysiological
mechanisms which are responsible for development of certain subtype of brain
disease, becomes more actual and important [2]. Therefore neural stem cells are
playing significant role in stimulation of self-repair and renewal of neurons in brain
areas during influence of stress factors and in physiological state. DNA repair system,
axis of specific anti-apoptotic proteins as well as interaction of IAP subfamily
proteins with CCS co-chaperone, ATOX1 and CIAO-1 antioxidant proteins plays
central role in regulation of neuronal survival under permanent influence of damage
inducing agents [3, 4]. System of anti-apoptotic signaling plays unique role in
protection of hippocampal grid cells which are famous by the collective name of
brain GPS system [5]. Grid cells which are also known as place cells, are responsible
for neural networking, accumulation of information about specific events of daily life
which is required for the formation of psychological vision of person in whole. Like
any other type of cells, grid cells are extremely sensitive to damage inducing factors
as well as long term influence of aggregated proteins, FAS ligand which is produced
by pathological activated glial cells, increased levels of glutamate without enough
activity of Glu-decarboxylase subunits [6]. Unlike other neurons of brain grid cells

are expressing proteins of various groups which are responsible for DNA repair.
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However, this fact still doesn't means that the repair systems can fully protect these
neurons from DNA damage. Long term duration of influence of stress factors and
presence of mutations in specific gene complexes which are responsible for neuronal
survival, leads to shrinkage of the process of differentiation of current cell lines [7].
From the other hand grid cells are sensing specific neurohormones even if their
concentration in brain is too low. Neurohormones are required current type of cells
for induction of DNA repair mechanisms, stimulation of axonal growth and for
support of mitochondrial homeostasis. Each group of neurohormones are playing
unique role as regulators of certain pathophysiological mechanisms which are
associated with apoptosis signaling cascade. From this point of view specific
microneurotrophins as well as DHEA and DHEA-S are possessing themselves as
major protective compounds for neurons which are initiating activation of anti-
apoptotic and anti-inflammatory pathways, thereby increasing capabilities of survival
of neurons. From the other side of view IGF-1, DHEA and DHEA-S are influencing
on structural modification of cellular cytoskeleton which is extremely important for
preparing of activation of cellular anti-apoptotic signaling pathways. Insulin like
growth factor-1 enforces upregulates levels of myristoylated gelsolin protein and this
modification selectively upregulates anti-apoptotic signaling in brain. IGF-1 works in
partnership with IL-10 and SDFla cytokines which are major anti-inflammatory
signaling orchestrators on subcellular level. In parallel with this IGF-1 influences on
level of Schiff bases which are known to be famous by their properties of
downregulation of toxic effects of AP peptides. Variability of mechanisms of brain
damage via activation of neurotoxicity signaling cascade enforces to reveal the role
of each subtype of pathophysiological mechanisms which are responsible for
development of neurotoxic events. Central role in formation of pathological synapses
are playing specific small molecules as well as homocysteine, glutamate, aspartate
and 3-deoxyglucosone which are known to be major endogenous neurotoxins in
parallel with quinolinic acid and homoquinolinic acid which are produced by
microglial cells. In past when negative role of elevation of homocysteine was

questionable, the mechanisms of homocysteine mediated remodeling were shrouded
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in mist. Therefore direct mechanisms of action of homocysteine and its partners as
well as glutamic and aspartic acids, polyamines are still uncovered. Homocysteine
and polyamines as well as agmatine, putrecsine and cadaverine have demonstrated
properties to inhibit signaling of specific nuclear proteins as well as RelA associated
inhibitor and TSC22 domain family member 3 proteins which are orchestrators of
anti-inflammatory signaling pathways. Homocysteine and polyamines have bad luck
to build up a reputation of small molecules which are activating pro-inflammatory
pathways via Polyamine modulated factor 1 and Polyamine modulated factorl
binding protein 1. Both of above mentioned proteins are nuclear factors which are
inhibiting anti-inflammatory signaling cascade of glucocorticoid receptor (NR3C1).
From the other side of view specific proteins which are called SMC proteins
(structural maintenance of chromosomes) are working in partnership with
glucocorticoid receptors of nuclear localization which is essential for neuroprotective
effects.

Purpose of Research. Purpose of research was to find out the relationship
between changes of specific neurosteroids , pTau isoform and myristoylated gelsolin
levels in neborn rat’s brain during experimental model of prenatal
hyperhomocysteinemia. For development of valid model of dementia we injected
medium dosage of beta-methylamino-L-alanine intracerebral, after birth of
methionine stressed generation of newborn rats for stimulation of aggregation of
pTau isoform. Stimulation of aggregation of pTau isoform was developed to make
closer the model of dementia, triggered by high levels of homocysteine and its
partners as well as glutamic and aspartic acids. From the other hand high levels of
above mentioned endogenous neurotoxins are blocking the therapeutic window of
action of specific microneurotrophins as well as DHEA and DHEA-S. DHEA and
DHEA-S have been reported to inhibit toxic effects of pTau isoforms, AB peptides,
aggregated huntingtin, and synuclein/prion protein toxic complexes. On the other
hand current microneurotrophins are stimulating activity of specific anti-apoptotic
proteins which are essential for normal physiological work of neurons and for

survival during neurodegenerative diseases. From the other side of view current
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microneurotrophins are able to stimulate endogenous anti-apoptotic mechanisms via
activation of 1AP subfamily proteins and chromatin remodeling proteins. From the
other point of view physiological levels of DHEA and DHEA-S are required for
normal activity so called mirror neurons of hippocampus. For discovery of functions
of mirror neurons John O’Keefe, May-Britt Moser and Edward |. Moser were
awarded to the Nobel Prize of Physiology or Medicine in 2014. Mirror neurons which
are also known as grid cells, are responsible for psychological development, social
networking and regulation of role of orchestrator of functioning of hippocampus.
From the other hand specific hormones as well as IGF-1 and insulin are required for
stimulation of expression of anti-apoptotic proteins in current neurons. IGF-1 and
insulin are major neurotrophins for current types of cells due to the fact that above
mentioned hormones are blackmailing factors for prevention of pathological activity
of microglia and prevention of neuroinflammation. IGF-1 regulates survival of wide
types of neural stem cells as well as precursors of cortical neurons, hippocampal and
progenitors of amygdala nuclei. In fact insulin like growth factor 1 is a powerful tool
for inhibition of glutamate and aspartate mediated excitotoxicity but without
partnership with other neurotrophic factors its working potential is ineffective. IGF-1
is major partner of IL-10 and SDF1a anti-inflammatory cytokines which are required
for stability of functional activity, migration and differentiation of neural stem cells.
IGF-1 regulates expression of specific markers of neural stem cells as well as
NeuroD1 /D2, NeuN, Nestin, Vimentin, Neuron specific enolase and BIII tubulin.
IGF-1 is responsible for upregulation of current markers in partnership with other
anti-inflammatory cyokines as well as IL-10 and SDFla which are major
neuroprotective agents in brain. If the elevation of neural stem cell markers is
performed without elevation of pro-apoptotic factors as well as cytochrome C, Bax,
BiD/tBID and other pro-apoptotic proteins marks about the fact that neurogenesis is
held on physiological dynamics in brain regions as well as subventricular zone and
hippocampus.

Materials and Methods. Experiments were carried out on 60 white female rats

(n=15). Animals were kept in general vivarium states with free access to food and
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water. Model of prenatal hyperhomocysteinemia was developed by adding 1g/kg
methionine (from 17th day of gestation) to water 3 weeks. The validity of the disease
model was verified by blood homocysteine levels (5.9-33.0uM/1).After birth of next
generation they were divided to four groups for experiment (n=15). For stimulation
of aggregation of phosphorylated tau protein in newborn generation of homocysteine
induced oxidative stressed lineage of rats we injected 2.2uM beta-methylamino-L-
alanine to lateral ventricles of newborn generation after 1 week from birth.
Anesthesia was performed by intraperitoneal injection of 40 mg/kg Nembutal. After
decapitation hippocampus was extracted and homogenized according to current
protocols 1800 g 60min 4 oC. Detection of DHEA, DHEA-S, pTau, myristoylated
gelsolin was performed by ELISA. Statistics was performed by SPSS 21.0 program
Results. Results are marking that DHEA decreased by 28.3% 44% and 59%
on 40th 60th and 90th days, while DHEA-S increased by 21% on 90th days (0.02).
On the other hand pTau protein increased by 56% 68.4% and 72% on 40th 60th and
90th days, while myristoylated gelsolin decreased by 47% on 90th day (0.001)
Conclusion. Neurohormones as well as microneurotrophins are essential for
physiological differentiation of neural stem cells and survival of mature neurons.
Microneurotrophins are playing orchestrating role in regulation of nuclear processes
in brain as well as regulation of genome homeostasis, activation of DNA repair
mechanisms and inhibition of nuclear pathways of apoptosis. On the other hand
partial elevation of DHEA-S carries compensatory role for stimulation of endogenous
defence mechanisms and switching on the neuroprotective chain of signaling cascade.
Therefore increase of pTau isoform is a marker of progressive damage and
aggregation of neurofibrillary tangles in brain. pTau form of aggregated tau protein
stimulates neuronal death and shrinkage of differentiation of grid cell precursors in
hippocampus. From the other hand the decrease of myristoylated gelsolin levels in
brain during experiment remarks about decrease of functional capabilities of
endogenous mechanisms to resist against structural protein cleavage mediated

apoptosis. Unlike during other cases, the partial elevation of DHEA-S testifies about
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some interaction potential with myristoylated gelsolin levels which is required to

switch on pro-survival signaling mechanisms
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CHANGES OF SPECIFIC CHROMATIN REMODELING AGENTS IN RATS
HIPPOCAMPUS ON EXPERIMENTAL MODEL OF PRENATAL
HYPERHOMOCYSTEINEMIA INDUCED OXIDATIVE STRESS MODEL
Oganesyan A.A., Navasardyan G.A.

Yerevan state medical university After M. Heratsi, Yerevan, Armenia

Relevance. The process of DNA repair and self-renewal of neural stem cells is
multi-stage process which needs continuous support from other systems of cells.
DNA repair is required for survival of organism as well as prevention of development
of neurodegenerative diseases, downregulation of toxic effects of reactive oxygen
species on chromatin during cerebrovascular and neurodegenerative diseases [1, 2].
Aggregation of proteins in brain as a result of hyperphosphorylation stimulates
activation of specific damage induced mechanisms in brain which are triggering
apoptosis cascade and neuronal death [3,4]. Thus the typical representative of
aggregated proteins is hyperphosphorylated tau which is presented in neurofibrillary
tangles in parallel with senile plaques during Alzheimer’s disease in brain. Specific
protein kinases as well as SYK and GSK3p have been reported to be major enzymes
which are responsible for phosphorylation of tau protein. Aggregation of misfolded
proteins as well as pTau protein is a result of activation of multi-chain damage
processes which are causing mess in activity of cytoskeleton remodeling enzymes as
well as disruption of working hierarchy [5]. On the other hand specific factors as well
as stem cell factor, leukemia inhibitory factor, G-CSF, M-CSF, GM-CSF,IL-1a IL-3
and SDF1a have been shown to regulate phosphorylation rate of specific cytoskeletal
structures and prevention of spreading of toxic effects of free radicals as well as
reactive oxygen and nitrogen species in brain structures [6]. Regulation of levels of
specific growth factors in brain is extremely important for support of self-renewal
capabilities of neural stem cells and constant activity of DNA repair processes in
brain. Colony stimulating factors are initiating expression of specific proteins as well
as RelA associated inhibitor (PPP1R13L gene) and TSC22 domain family protein 3
which are orchestrators of anti-apoptotic and anti-inflammatory signaling chain in

brain. Both of this proteins are cooperating with SMC subfamily proteins as well as
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SMCla and SMC1B  for activation of repair processes in early stages of dementia.
This fact is described by current arguments as well as downregulation of toxic effects
of pro-inflammatory cytokines as well as IL-18 IL-2 IL-6 IL-12 IL-18 and TNFa
stimulates activation of defending mechanisms which are generally working if the
effects of current cytotoxic cytokines are blocked[7]. On the other hand decrease of
activity of Apoptosis stimulating of p53 protein 1 inhibits the process of initiation of
pro-apoptotic functions of p53, p63 and p73 transcription factors which are able to
stimulate apoptosis chain in brain as well as in hippocampus and subventricular zones
during neurodegenerative diseases which concludes to development of neurological
deficit during dementia and cerebrovascular diseases[8]. Apoptosis stimulating of
p53 protein 1 works in partnership with other pro-apoptotic proteins as well as
DAXX, DEDD, DNA fragmentation factor subunit o/f , Cell death inducing DFFA
like effector A and B which are major executioners during secondary pathways of
cellular death. The other part of regulatory mechanisms on processes which are held
in nucleus are hormones and neurotrophic factors as well as GDNF, NGF and BDNF
subfamily members which are stimulating neuronal survival in partnership with
major anti-inflammatory cytokine IL-10. Neurotrophic factors and IGF-1 protein
have been reported to be major proteins with pro-survival effects on nuclear level
which is required for development of resistance axis to pro-apoptotic cascade of
signaling in brain during neurodegenerative diseases. Insulin like growth factor-1 is
required for awakening of anti-apoptotic signaling during physiological state and
dementia. IGF-1 is able to induce activity of specific proteins including YES
associated protein 1 which is cornerstone for activation of nuclear pathway of
survival during dementia. The mentioned protein plays a key role in the activation of
defense mechanisms, therefore it can be considered as a target for pharmacological
action. Induction of activity of Yes associated protein 1 improves the process of self-
repair of damaged neurons and stimulates neurogenesis in hippocampus. From the
other hand higher levels of 17-OH progesterone and cortisol are inhibiting the
expression of YES1 and anti-apoptotic proteins of nuclear origin. Therefore specific

neurosteroids as well as DHEA and DHEA-S are responsible for boosting of anti-
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apoptotic signaling response as well as expression of IAP subfamily proteins,
TOLLIP, IL-1RAP/IL-1RAPL1 and IL-1RAPL2 which are essential for normal
duration of neural networking and neurogenesis in whole. In addition, above
mentioned subtypes of neurosteroids are capable of inducing DNA repair
mechanisms, which are directly associated with suppression of apoptosis at the
nuclear level. DHEA and DHEA-S are microneurotrophins which means that they are
able to bind TrkB enzyme and stimulate survival of mature neurons and neural stem
cells during disease and normal state. Dehydroepiandrosterone and
Dehydroepiandrosterone sulfate are extremely important signaling agents for specific
subtypes of cells in hippocampus which are called grid cells. Grid cells are central
components of brain navigational system which are responsible for mental health
stability and development of networking skills in society and daily life. Networking
skills are required for social interaction and development of healthy environment of
social point of view. For discovery of brain GPS system John O’Keefe , May-Britt
Moser and Edward I. Moser received Nobel Prize In Physiology or Medicine in 2014.
Major role in development of synaptic connections are playing neural precursors
which are developed from lineage of neural stem cells of subventricular zone. Neural
stem cells of the subventricular zone are capable of differentiating into neurons of
almost all parts of the brain. The process of neurogenesis has a special importance in
the CA1 and CA3 zones of the hippocampus. Allocation of majority of lineage of
grid cells have been detected in current areas which makes more important to protect
cells of current area from toxic effects of aggregated proteins as well as pTau,
APB1-42, huntingtin and prion proteins which are major orchestrators of activation of
neuronal damage signaling mechanisms during dementia. On the other hand during
mental diseases and autism spectrum disorders we can detect shortage of
differentiation of grid cell lineage during experimental model of certain mental
disease. Grid cells are also responsible for control of information fire which is
perceived from the environment. Grid cell system plays important role as an archive
of information from environment which enhances the process of social networking

and interaction of personalities between each other.
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Purpose of Research. Purpose of research was to find out the changes in levels
of specific DNA repair proteins in rats hippocampus during prenatal
hyperhomocysteinemia model of oxidative stress. For stimulation of aggregation of p
Tau protein in later period of life of newborn rats we injected beta-methylamino-
L-alanine to lateral ventricles after 1 week from birth. Model of prenatal
hyperhomocysteinemia was chosen due to the fact that elevation of level of
homocysteine since 17th day of gestation significantly increases risk of aggregation
of AB1-42 protein, pTau and synuclein subfamily proteins. From this point of view
prenatal hyperhomocysteinemia is valid model for neurotoxicity research in
combination with intracerebral injection of pTau aggregation stimulating agent. As a
marker of repair of damaged DNA were chosen current proteins as well as H2AFX,
YH2Ax, Mediator of DNA damage checkpoint protein 1 (MDC1 ), XRCC7 (DNA
dependent protein kinase catalytic subunit). Activity of current proteins plays a
special role in functional activity of neural stem cell precursors in hippocampus.
When neurogenesis is held in hippocampal areas and subventricular zones, errors in
DNA of neural progenitors are committed different errors which are endangering the
process of neurogenesis and neural networking. Therefore specific neurosteroids as
well as DHEA and DHEA-S are possessing themselves as inducers of activity of
DNA repair system via stimulation of expression of SWI/SNF complex porteins,
SMC subfamily proteins which are major orchestrators of neuronal survival during
dementia.

Materials and Methods. Experiments were carried out on 64 white female rats
(n=16). Animals were kept in general vivarium states with free access to food and
water. Model of prenatal hyperhomocysteinemia was developed by adding 1g/kg
methionine (from 17th day of gestation) to water 3 weeks. After birth of next
generation they were divided to four groups for experiment (n=16). For stimulation
of aggregation of phosphorylated tau protein in newborn generation of homocysteine
induced oxidative stressed lineage of rats we injected 2.2uM beta-methylamino-
L-alanine to lateral ventricles of newborn generation after 1 week from birth.

Anesthesia was performed by intraperitoneal injection of 40 mg/kg Nembutal. After
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decapitation hippocampus was extracted and homogenized according to current
protocols 1800 g 60min 40C. Detection of H2AFX, yH2AX, MDCI1 and
XRCC7(DNA dependent protein kinase, catalytic subunit) was performed by ELISA.
Statistics was performed by SPSS 21.0 program.

Results. Results are marking that H2AFX protein decreased by 55.2% 68% and
77.3% on 40th 60th and 90th days, while YH2AX increased by 12.4% 23% and 31%
during experiment (p&amp;lt;0.02). From the other hand MDC1 protein (Mediator of
DNA damage checkpoint proteinl) decreased by 33% on 90th day while XRCC7
(DNA-PKcs) protein decreased by 27% 42.2% and 56% on 40th 60th and 90th days
(0.001).

Conclusions. Process of DNA repair is a unique chain of reactions which are
required for neuronal survival, neurogenesis and neural networking. Elimination of
errors in cellular DNA improves survival potential of damaged neurons during
dementia. Each of subtypes of DNA repair promoting proteins are responsible for
certain mechanism of DNA which marks about the fact that each of mentioned
mechanism is potential candidate for small molecule pharmacologic medications. On
the other hand upregulation of YH2AX which is mainly orchestrator of pro-apoptotic
signaling , concludes to shrinkage of neural networking and neural stem cell
differentiation during later stages of dementia. From the other hand decrease of
H2AFx isoform testifies about shrinkage of activity of DNA repair promoting
enzymes which are responsible for neuronal survival. From the other side of view
decrease of MDC1 protein which demonstrates both pro and apoptotic properties,
stimulates shrinkage and apoptosis of damaged neurons due to the shortage of
capabilites of DNA repair and stimulation of neuronal survival. From the other side
of view decrease of activity of XRCC7 protein marks about shrinkage of survival of
neural stem cells during experimental model of disease. From the other hand XRCC7
protein is responsible for initiation of repair processes both in brain and hippocampus
which makes the role of above mentioned factor extremely important in axis of signal

transduction.
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CHANGES OF SPECIFIC MARKERS OF DNA REPAIR IN WHITE RATS
HIPPOCAMPUS IN A MODEL OF PRENATAL
HYPERHOMOCYSTEINEMIA INDUCED OXIDATIVE STRESS OF BRAIN
Oganesyan A.A.

Yerevan state medical university After M. Heratsi, Yerevan, Armenia

Relevance. Development and clinical use of mechanisms of medications for
treatment of dementia is an important issue of modern neuroscience. Development of
neurodegenerative diseases is strictly associated with dysfunction of survival of
neurons and support of differentiation of neural stem cells in hippocampus and
subventricular zones [1, 2]. Aggregation of neurotoxic proteins as well as AB1-42 and
pTau are stimulating activation of mitochondrial and nuclear pathways of apoptosis
which enhances the process of shrinkage of differentiation of neural stem cells and
replacement of aged neurons with furthermore development of dementia [3, 4]. The
process of replacement of aged neurons is required for healthy functioning of brain
and prevention of development of neurodegenerative diseases. Like other cells of
organism brain cells are also dependent from hormones as a key regulators of
physiological processes in brain. Peptide hormones and steroid hormones have their
own targets in brain and each pathway is responsible for survival of neurons by
specific type of signaling in cells. Key hormones as well as IGF-1 and Insulin are
responsible for variety of functions as well stimulation of expression of IAP
subfamily proteins, downregulation of nuclear and mitochondrial pathways of
apoptosis which makes them important tools in research of pathophysiological
mechanisms of neurodegenerative diseases [5]. IGF-1 and insulin are preventing
activation of gliosis in brain via downregulation of damage inducing properties of
IL-6 subfamily cytokines and stimulating their pro-neurogenic and neurotrophic
properties [6, 7]. Potentiation of pro-neurogenic properties stimulates demonstration
of IL-6 mediated repair of blood brain barrier which is one of protective properties of
above mentioned cytokine in brain. Except protective properties above mentioned
cytokine can also trigger neuronal death in partnership with pTau, Ap and aggregated

synuclein properties. This fact makes above mentioned cytokine a dangerous element
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of cytokine signaling hierarchy even more than IL-18 and TNFa  because of
possessing of binary functions. IL-6 is also capable of stimulating of DFFo/f
mediated cellular death via nuclear pathway which is critical point for the progression
of dementia[8]. Dysregulation of synthesis of cytokines negatively influences on
activation of DNA repair mechanisms in hippocampal neural progenitors which is an
extra stimuli for development and progression of neurodegenerative diseases. In this
respect H2AFx/ yYH2Ax system plays orchestrating role in regulation of DNA repair
system in brain cells. Major partner of H2AFx/ yH2Ax system is XRCC7 enzyme
which is also known as DNA-PKcs (DNA dependent protein kinase catalytic subunit)
plays major role in assistance of various subfamilies of DNA repair proteins. It is a
major partner of ATM and ATR kinases, XRCC5/6 complex and other members of
DNA repair subfamily proteins[9]. This fact makes this enzyme extremely important
pharmacological target for treatment of neurodegenerative diseases.

Purpose of Research. Purpose of research was to find out relationship between
changes of H2AFx/ yH2Ax complex and specific telomere proteins as well as
Adrenocortical dysplasia homolog and Protection of telomeres protein 1which are
involved in a process of hippocampal neurogenesis. Variety of factors are playing
moderator role in hippocampal neurogenesis, while few of them are orchestrators of
above mentioned process. On the other hand, telomere binding proteins are
responsible for inhibition of effect of reactive oxygen and nitrogen species and
prevention of DNA damage with furthermore progression of dementia. Telomere
binding proteins are playing the role of a shield and protective factors because they
are supporting the process of neurogenesis when telomeres are playing the role of
passports for neural stem cells. Telomeres are required for protection of neural stem
cells from the danger of exhaustion due to the fact that above mentioned cells are
highly valuable like precursors of germ cells and organism is performing its
manipulations with this cells with extreme caution. Even more neural stem cells are
passing Hayflick limit, they are not executed due to the fact that in parallel with
division above mentioned cells are maintainig the degree of differentiation. Even if

neural stem cells are passing the Hayflick’s limit they are restarting self-renewal of
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DNA which guarantees them to survive under strict control of microglia and
astrocytes. Self- renewal of DNA of neural stem cells guarantees them for prevention
of cancerous transformation and furthermore leads to pass the glial control
checkpoint. Model of prenatal hyperhomocysteinemia was chosen due to the fact that
homocysteine selectively targets DNA repair mechanisms and induces massive
damage in cellular genome via signal transduction cascade. In later period of lifespan
as well as 18 month old rats, the toxic effects of homocysteine are more expressed
and thats why prenatal hyperhomocysteinemia in combination with injection of p Tau
aggregation stimulating agent beta-methylamino-L-alanine is a maximum closer
model of dementia and neurotoxicity research.

Materials And Methods. Experiments were carried out on 72 white female rats
(n=18). Animals were kept in general vivarium states with free access to food and
water. Model of prenatal hyperhomocysteinemia was developed by adding 1g/kg
methionine (from 17th day of gestation) to water 3 weeks. The validity of the disease
model was verified by blood homocysteine levels (5.9-33.0uM/1).After birth of next
generation they were divided to four groups for experiment (n=18). For stimulation
of aggregation of phosphorylated tau protein in newborn generation of homocysteine
induced oxidative stressed lineage of rats we injected 2.2uM beta-methylamino-L-
alanine to lateral ventricles of newborn generation after 1 week from birth.
Anesthesia was performed by intraperitoneal injection of 40 mg/kg Nembutal. After
decapitation hippocampus was extracted and homogenized according to current
protocols 1800 g 60min 4 oC. Detection of H2AFx, yH2Ax, Adrenocortical
dysplasia protein homolog and Protection of telomeres 1 proteins was performed by
ELISA. Statistics was performed by SPSS 21.0 program.

Results. Results are marking that H2AFX protein decreased by 61.4% 74%
and 82.25% on 40th 60th and 90th days, while yYH2AX increased by 25% 31.1% and
44% during experiment (p&amp;lt;0.01). From the other hand Adrenocortical
dysplasia protein homolog decreased by 36% 58.25% and 67% on 40th 60th and
90th days while Protection of telomeres 1 protein decreased by 29% 43.2% and 57%

on 40th 60th and 90th days (0.001)
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Conclusion. The process of shrinkage of DNA repair in neural stem cells of
hippocampus and subventricular zones is a multi- stage process with various
pathophysiological processes, including downregulation of specific proteins as well
as aprataxin, Artemis and fanconi anemia group member proteins which are playing
critical role in protection of chromatin from permanent damage under influence of
free radicals during oxidative stress. The decrease of H2AFX isoform during
experiment downregulates pro-survival properties of neurons while increase of
activity of YH2AX isoform marks about activation of mainly pro-apoptotic pathways
of signaling due to the fact that above mentioned cytokine is the major partner of
DAXX, DEDD, DFFA and DFFB proteins which are playing orchestrating role in
activation of nuclear pathways of apoptosis. From the other hand damage inducing
properties of YH2AX isoform is linked with the fact that above mentioned protein is
the major partner of specific pro-apoptotic adapter protein called apoptosis
stimulating of p53 protein 1 which carries major responsibility for neuronal damage
during neurodegenerative diseases. Therefore the decrease of adrenocortical dysplasia
homolog protein and protection of telomeres protein 1 is the other side of progression
of neurotoxicity. The decrease of protection rate of telomeres significantly reduces
effectivity of self-renewal of neural stem cells due to the fact that they are failing to
pass the exam in which leads to their apoptosis and progression of dementia. In this
respect YH2AX isoform is an important pharmacological target for downregulation of
major pro-apoptotic signaling mechanisms in neural stem cells during

neurodegenerative diseases.
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MOP®OJIOTNMYECKAS XAPAKTEPUCTUKA SIIUTEJINUS TOJICTOM
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"Kpbimckuii penepabubiii yHuBepcurer uMenu B.A. Bepuajackoro,
Meaunuunckas akagemusi uMenu C.U. I'eoprueBckoro,
Cumpeponousn, Poccuiickas @enepanus;
IlepBblit MOCKOBCKHUI rOCYyAapCTBEHHbIH MEeAUIIUHCKUI YHUBEPCUTET
uMenu .M. CeueHoBa,
MockBa, Poccuiickas ®@enepanus

AKTYanbHOCTb. KonuyectBo OO0JIBHBIX co 3JI0KaYECTBEHHBIMU
OHKOJIOTMYCCKMMH 3a00JICBaHUSIMHM HACUUTBIBACT OKOJIO 25 MiH venoBek [1, 2]. [Tpu
UX JICYCHUH TPUMCHSIOT XUMHOTEPANUIo U JiyueByro Tepanuio [3]. Mcmonb3oBanue
MOHU3HUPYIOIIETO H3JIYYEHUS YacTO TMPUBOJIUT K Pa3BUTHIO MOOOYHBIX A(PGhEeKToB:
paspeiBam JIHK, moBpexeHnio CTPYKTYp MEMOpaHHBIX OpraHellsl aTHUIUYHBIX
KJICTOK M JIp., a TaK)Ke BIMSICT M Ha maparymopaibHbie TKanu [4]. Tosncras xuiika
OTHOCHUTCA K HanOoJiee paJuouyBCTBUTEILHBIM opraHam [5]. 9To cBsizaHO ¢ OOJIBIION
MPOTSDKEHHOCTBIO M, KAaK CIEJICTBHE, BO3HMKHOBEHHWEM OOIIMPHBIX Y4YaCTKOB
nopaxxenus. Kpome Toro, cron0yarbie 3MUTEIUONUTHI M OOKaJOBUAHBIC KIETKH
TOHKOM W TOJCTOM KHUIIKU SIBJISIOTCA HauOojee aKTHUBHO MPOIUPEepUpPYIOLIUMU
KJieTkamu [6, 7]. IlpuHuMas BO BHUMaHHE PaclpOCTPAHEHHOCTh JIyYEBOM TEPANUU U
ySI3BUMOCTh CTPYKTYP KHUIIKH, PagualMOHHO-WHIYIMPOBAHHBIE TPABMBI SIBIISIFOTCS
OJIHUM W3 HauOoJsiee PacrnpOCTPAHEHHBIX OCJIOKHEHUM B MOBCEIHEBHOU MPAKTUKE —
MOCTJIy4eBOM IHTEPUT W/mim KoauT [8]. CoracHO AaHHBIM CIIEIUATU3UPOBAHHOM
JUTEPATYphl ONMHUCAHBI HETATUBHBIE (PPEKTHl BO3JACUCTBUS HA WHTAKTHBIC TKAHU
TOHKOW WJIM TOJICTOW KHUIIKA BOJHOBOTO M3IyYEHHUSI M peke KOpIycKyispHoro. B
NOCJIEAHEE NIECATHIIETUE OJMH W3 NEPENOBBIX METOJOB JY4YEBOM Tepaluu - 3TO
o0NydyeHHEe HJIEKTpOHAMU. B CBA3M C AKTHUBHBIM BHEAPEHUEM B KIMHUYECKYIO
MPAKTUKY JMHEWHBIX YCKOPUTENEH SJIEKTPOHOB HCCienoBaHus, ux 3¢hdexToB Ha
npoaudepaTUBHYI0O M alONTOTUYECKYIO AaKTUBHOCTH SIUTEITUOIMTOB KHUIIKH, a

HMCHHO pPAa3BUTHC TdaCTPOMHTCCTHHAJIBHOIO CHHAPOMaAa MW CKOPOCTb PCrcHCpannmn
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SMUTENHNS, SIBJISIOTCS AKTyaJIbHBIMU, a Pa0OTHI B TAHHOM HAIPABJICHUH MPAKTUYECKH
OTCYTCTBYIOT.

[lens wuccrnenoBanusi: MOpP(POMETpUYECKAs OIEHKA AIUTENMS KHUIIKK TOCIe
JIOKQJIbHOTO OJTHOKPATHOTO 00JIydeHus dnneKTpoHaMmu B o3ax 2 ['p u 8 ['p.

Matepuanbr 1 metoasl. Kpeicel mopoast Buctap (n=50) Obutn mozesieHbl Ha
Tpu Tpynnbl: | — koHTposmbHas (n=10); y OCTaNbHBIX JIOKAJbHO OJIHOKPATHO
oOydanu OpromHON cerMeHT 3ekTpoHamu B fo3ax 2 ['p (II rpymma; n=20) u 8 I'p
(I rpynma; n=20). Xapakrepuctuka o0nyueHus: JuHerHbIi akceneparop «NOVAC-
11», sueprus 10 M»5B, wacrora 9 I'n. Yacte KUBOTHBIX W3 KaXIOW TPYIIIbI
BBIBOJIMJIM M3 JKCIIEpUMEHTa Ha 1-¢ u 3-u cyTku. Bce MaHMMyJAIUU BBIMOTHSIN
corlacHo  MeXIyHapOoJHbIM  pPEKOMEHJAUMAM 1O  MPOBEACHUIO  MEIHKO-
OMOJIOTMYECKNX HCCIIEMOBAHUN C HCIOJIb30BAHUEM >KUBOTHBIX H XEIbCHUHKCKOM
JeKnapauuu BeceMupHON MEAMIIMHCKOW aCCOLMALINY.

®parMeHThl 000/JOYHON KUIIKU, Tocie ¢pukcanuu B 3a0ydepHom popmainHe,
MPOBOAKUA W 3aJIMBKU B TapadUHOBBIC OJOKH, Hape3ald Ha MHUKpOTOME (3 MKM),
OKpalIMBAJIA TEMATOKCUJIIMHOM U 303MHOM. MUKPOCKOIMYECKU aHAJIU3 BBITTOIHSIN
C TIOMOIIbIO CHUCTEMbl BUJICOMUKPOCKOIWHU, KOJUYECTBO OOKAJIOBUIHBIX KIJIETOK
noACUYUTHIBAIH B 10 pa3inyHbIX MOJSAX 3PEHUS.

CratucTryueckuii aHanu3 ObUT BBIMOJIHEH C HCIOJIB30BAHUEM t-KpUTEPHS
CreronenTa npu 3HaueHun P<0,05.

Pesynprarsl. [Ipy MakpoCKONMMYEeCKOM HCCIEAOBAHUM TOJICTOM KHUIIKU Yepes
CYTKM TMOCJ€ JIOKAJIbHOTO OJHOKPATHOTO OOJIydeHHs 3JeKTpoHamMu B ja03e 8 I'p
OOHApYKUJIIM OTEK CTEHKH, €AMHUYHbBIE 3PO3UU CIU3UCTOM oOonouku. Ha 3-u cyTku
HaOmogam  (OPMUPOBAHKME CIACK, CY)KEHHE TMPOCBETA KHUIIKH, THUIEPTPOPUIO
MBIIIIEYHOW 00010ukH. [IpyM MakpOCKOMMYECKOM HCCIICIOBAHUU TOJICTOM KHIIKH
nmocJe o0ydeHus dJIeKTpoHaMu B o3e 2 I'p uepe3 1-e cyTku u 3-€ CyTKU MPU3HAKOB
BOCTIAJICHHS WJIM HEOTUTa3uu HE OOHAPY KUJITH.

IIpr cBETOBOM MUKPOCKOIIMM MHUKPOIIPENAPATOB TOJICTOM KHUIIKH IOCIE
JIOKaJIBHOTO OOJIydeHMsI dJIeKTpoHaMu B 03e 2 ['p Ha 1-e cyTKH BBISBUIHU CIa0yIo

PEAYKIMIO OOKAaJIOBHUJHBIX KIETOK II0 CpPAaBHEHHMIO C KOHTPOJIbHOW TpyMHIou
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(23,304+1,89 mporus 27,10+2,02). Uepe3 3 CyTOK KOJIMYECTBO MYKOIIMTOB KHIIKH
OBLJIO BOCCTAHOBJICHO M CTAaTHCTUYECKU HE OTIMYAIOCh OT KOHTPOJIBHBIX 3HAUCHUU.
KonudecTBo mponmdepaTnBHO aKTUBHBIX KJIETOK OBIJIO HE3HAYUTEIHHO YBEIUYCHO
110 CPABHEHHIO C MPEABLIYIIIAM CPOKOM.

B Mukpompenaparax TOJICTOM KHINKH dYepe3 | CyTKH Tocie oOIydeHus
ANEKTpOHaMH B 1103¢ 8 ['p OOHApYXWIM JNECTPYKTHBHBIC M3MEHEHUS DIUTEIHS C
HAIMYUEM TIPU3HAKOB  alloNTo3a, WHTPASNUTEIHATBHYI0 W HWHTPAMYKO3HYIO
BOCIIAJIUTEIPHYI0O  MHOUIBTPAMIO, WHTEPCTUIIHAIBHBIA  OTEK — TPHU3HAKH
MOCTIAy4eBoro kosurta. Ilpu 3TomM 10551 OOKaNOBUIHBIX KIETOK ObLIa CHHUKEHA
OTHOCHTEIILHO  KOHTpOJbHOW  Tpymmbl  (21,6542,13 nporur  27,10+2,02).
BOoAbIIMHCTBO KUINIEYHBIX KPUIT ObUIM YKOPOUEHBI W paciimpeHbl. B mpocserax
KPOBEHOCHBIX COCYJIOB OTMEYaIM CKOTUICHHE TpoMOoTHyYecknx Macc. Ha 3-u cyTkm
MOCJIe  JIOKAJBHOTO OOJy4YeHHUsS DJICKTPOHAMH OOHAPYXHWJIM BOCCTAHOBJICHHE
CTPOCHHUS TOJICTOM KHUIIKH: JIOKAJTU3alUS U apXUTEKTypa KUIIECYHBIX KPHUMT, YUCIIO
MYKOITUTOB MPUOIU3UINCH K 3HAYCHUSIM KOHTPOJIbHOU rpytisl (26,0512,26 npoTus
27,10+2,02).

BriBoibI.

1) Ha 1-e cyTkm T1ociae JIOKAJIBHOTO  OJHOKPATHOTO  OOJYYCHHS
ANEKTpOHaMH B Jo03¢ 2 ['p B TOJNCTOM KHINKE HE HAOMIOAACTCS CYIIECTBEHHBIX
HapYIICHUN THCTOAPXUTEKTOHUKU. B TO ke BpeMs, yuuThIBas MPOTPECCUPYIONIYIO
PEAYKITNIO OOKAIOBUIHBIX KJIETOK, MOKHO TOBOPHTH 00 WHIYIIUPOBAHHOM 3aITyCKE
anoONTOTUYECKUX MPOIECCOB B AMTUTEIHH.

2)  Ilocne 10KaIbHOTO OJHOKPATHOTO OOJIYUYCHHS DJIEKTPOHAMHU B 03¢ 8 I'p
Ha 1-e cyTku HaOmrogaroTcs 6ojee BhIpaKeHHBIE TATOMOP(HOIOTHIECKUE N3MEHECHU S
TOJICTOM  KHUIIKK: MHTpalus HWMMYHOKOMIIETCHTHBIX  KJIETOK, JI€CKBaMaIlHs
KHIIIEYHOTO SIHUTEINS, YKOPOUCHUE M PACIITUPCHHUE KUIIICYHBIX KPHIIT.

3)  Ilocne 10KaabHOrO OJHOKPATHOTO OOJYYCHHUS SJIEKTPOHAMH B SITUTEIHH
TOJICTOM KHWIIKK HAOJII0aeTCs J0303aBUCUMBIA 3P (dEKT MOBpekIeHUs: Ooiee

BbIpakeHHO nipu 8 I'p, uem npu 2 I'p.
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4) CTBOJIOBBIC KJIETKHU KUIILKA 00J1a1af0T HauOOJIbIIIEH
PaIMOYyBCTBUTEIIBHOCTHIO MTPU 00JIYYEHUU IECKTPOHAMH.

5)  JlokampHOE OJHOKPATHOE OOJydCHHE SJICKTPOHAMH TOJICTOW KHIIKH B
nozax 2 I'p u 8 I'p HOcHUT 0OpaTUMbIil XapakTep ¢ BO3MOXXHOCTBIO PEreHepanuu 3a
oJIH npojudepaTuBHbIN UK (3-5 THEH).

[Ipy cpaBHUTENBHOM aHalK3€ JIOKAJbHOE OJIHOKpAaTHOE  OO0IydYeHue
ANEKTpOHAMH OO0JIaJa€T MEHEE BBIPAXKECHHBIM MOBPEXKIAIONIUM JICUCTBUEM TIO

CPaBHCHUIO C JPYI'UMH BUAAMU U3JIYYCHUA B OKBHUBAJICHTHBIX J103aX.
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N3YYEHUE CBS3HU NOKA3ATEJIEA BAPUABEJIBHOCTH
CEPJEYHOTI'O PUTMA C IIOPOT'AMHU BOJIEBOM
YYBCTBUTEJBHOCTHU B TECTE «I'OPAYAS IIVIACTHHA»
Ceporoxk K.U., Bopeynv A.O., Kopooosa B.H., Kocmiwonun H.H.
Kypcknii rocygapcTBeHHbI MeIUIMHCKUIT YHUBEPCHUTET,
Kypck, Poccuiickas ®@enepanus

AKTyallbHOCTh. BererarnBHas HEpBHAs CHCTEMA ABTOHOMHO PETYJIUPYET
HOPMAJIBHYIO U CTa0WIIbHYIO pab0OTy BHYTPEHHUX OPTaHOB P PA3IMYHBIX BIHSHUIX
Ha opraHu3M. BereraTuBHas peryisilius OCYIIECTBIISIETCS 3a CUET MNpeodiiaaHus
CUMIIaTUYECKUX, NapACUMIATUYECKUX BIHMSHUN WM OalaHCOM MEXAY STUMU
cucreMamu [1]. VcxomHbli THO BET€TAaTUBHOM PETYISIIAM  KOPPEIUPYET C
MOCIEAYIOIUMHA U3MEHCHUSIMU B OpPraHU3ME IIPU BO3JACHCTBUM BHEIIHUX U
BHYTPEHHHUX areHTOB Ha Hero. boip sBisercs cuibHENMM (pakTopoM cTpecca i
moboro opranuszma. BeneacTsue 3Toro, Kak mpaBuilo, akTUBUPYETCSl CUMITaTHYECKast
HEepBHasg cucreMa. JlaHHas BereTaTuBHAS pEaKkUUs NPOSBILIETCA B HW3MEHEHUHU
TEMIIEPATYPhI,  KapAUOBACKYJSIPHBIX, TaCTPOMHTECTHHAIBHBIX, JHIOKPHUHHBIX
MoKasaresei, ApIXaTeIbHOW PUTMHUKHU U APYTHUX MapaMeTpoB paboThl opranusMa [3].

CBsi3b BEreTaTUBHON HEPBHOM CHCTEMBI C OOJIBIO MOXET MPOSIBISATHCA HE
TOJIKO B (PU3UOJIOTHYECKUX U HEHPOXMMHUUECKHX MIPOLIeccCax OpraHu3Ma, HO TaKXKe B
IICUXOJIOTHYECKUX (PAaKTOPaX, YTO B CBOIO OUYEPEb MOXKET YCHUJIMTh CUMIITOMBI OOJIH.
CyliecTByIOT Takke OOpaTHbIE CBSI3M, KOTJa AMcOaJaHC BEreTaTMBHOW HEPBHOU
CHCTEMBI MOXKET ITPUBECTH K TIOSBJICHUIO OOJICBBIX CUMIITOMOB [4].

JInsi CUCTEMHOTO M3YYE€HHMsS COCTOSIHUSI CTpecca, BBI3BAHHOTO OOJIEBBIMU
OILYIICHUSIMHU, U3BMEHEHUI ToMeocTa3a U padO0Thl Pa3IMYHBIX CUCTEM OpraHu3Ma NpH
HEM II0KA3aTeJIbHBIM SBIIAETCS WU3Y4YEHUE CTPECC-PEaKLMii, KOTOpBIE CBS3aHbI C
BBISIBJICHMEM €r0 MPUYMH M MEXAaHW3MOB BO3HMKHOBEHMSI C YUYE€TOM JIMYHOCTHBIX U
CUTYAIllMOHHO-CPEJOBbIX (HAaKTOPOB. AKTYaJIbHOCTh HCCIECAOBAHUS M IOHUMAaHUE
B3aMMOCBSI3M BETETAaTHMBHOW HEPBHOM CHCTEMbl C OOJbIO OCHOBBIBAIOTCS Ha
BO3MOXKHOM TIOCJIENYIONMIE pa3pabOTKE HOBBIX METOJOB JICUCHHUS OO0JIEBBIX
NpOSIBJIEHUI, KOTOpble OyAyT OCHOBBIBAaThCS Ha KOppeKUuu AucOanaHca

BEre€TaTUBHOM HEPBHOW CUCTEMbI. TakuM 00pa3oM, CBsI3b BEre€TaTUBHON HEPBHOMU
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CHUCTEMBbI C OOJIbI0 — 3TO CJIOXHBIA M BaXHBIH MEXaHM3M OpraHu3Ma, KOTOPBIN
TpebyeT OoJiee TIIyOOKOTO HM3YyYEeHHsS M OOOCHOBAHHS TIPH pa3pabOTKe JIedeOHBIX
CTpATErUu.

[lenp ucciienoBaHusl — M3YYUTh B3aWMOCBS3b IOKazaresed BapuaOeIbHOCTH
CEpIEYHOTO pPUTMa C TOporamMu OO0JEBON YYBCTBUTEIBHOCTH B TECTE «ropsyas
MJIACTUHAY.

Martepuiiabl 1 MeToAbsl. B ombiTe ObUIM HMCHOJB30BaHbl 25 KpbIC-CaMIOB
Bucrap maccoit 280-300 r u 20 kpbic-caMOK ToM ke JTuHuK Maccoit 180-220 r.

HccnenoBanve  BBIIOJIHEHO C  HMCHOJB30BAHHEM  CEPTU(UIMPOBAHHOMN
SKCIIepUMEHTaIbHONW ycTaHoBKH «Hot plate» (momens LE7406, PanlLab Harvard
Apparatus, Mcianus).

Bo Bpems ombiTa pErucTpUpPOBAIOCh BpeMs C€ MOMEHTAa [OMENICHUS
KUBOTHOTO Ha TOpAYyK IUlacTMHY Ipu Temneparype 53°C 10 NOsBICHHS
MOBEJIEHYECKOTr0 OTBETa HAa HOLMLENTUBHBIM CTUMYJ (OOJM3bIBAaHUS 3aHUX JIall,
BBITIPBITUBaHUs) [5].

[Toxazarenn BapuaOeabHOCTHM pUTMA CEPALlA PETUCTPUPOBAIU IMPHU IMOMOIIU
porpaMMHoO-anmnapaTHoro komruiekca «®duzunobdent 2.5.1» (HeitpoboTtukce, Poccus),
KOTOPBIA (PUKCHUPYETCS HA KUBOTHOM IOCPEICTBOM JKHJIETA U TIO3BOJISIET COXPAHATh
BO3MO>KHOCTh CBOOOJHOrO TepeMelleHus] Kpbichbl. Jlyig ajantanuu >KMBOTHOTO K
JAHHOW METOAMKE J0 Havajla SKCIEPUMEHTa KpbICam MPOBOAWIN MPOOHBIE 3alKCH
JUIUTEIBHOCTBIO 5 MUHYT 3 pa3a B Hellento. AHanu3 BapuaOeIbHOCTH pUTMa cepAla
MPOBOJIMJIM N0 CTATUCTHYECKUM, T€OMETPUUYECKUM M CHEKTPAIbHBIM IMOKA3aTENSIM.
Craructuueckue nokazarenu: UCC — uvacrora cepaeunbix cokpamenuid, RRNN —
cpennssi nmutenbHOCTh nHTEpBaIOB RR, SDNN — cTangapTHOE OTKJIIOHEHUE MTOJTHOTO
maccuBa uHTEepBasioB RR, RMSSD — kopeHb KBaapaTHbIN CpeIHEKBaIpaTHUYECKUX
oTKIIOHeHMH mocienoBaTenbHbix  RR-uatepamoB, pNN3 (pNNS5, pNN10) -
OTHOIIIEHHE YHuCla TocaenoBaTenbHbix nap RR-uHTepBanos, otinyatoniuxcs Oonee
yeM Ha 3 Mc (5 mc, 10 Mc), k obmemy unciny RR-untepBanos, CV — koadduimeHt
Bapuaruu. ['eomerpudeckue mokazarenn: Mo — auana3oH 3Ha4eHU HanboJee 9acTo

BcTpevaronuxcs 3HaueHnii RR, AMo — 4nciio KkapAnoCUrHanoB, COOTBETCTBYIOLIUX
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3Ha4eHu0 Moael, BP — Bapmanumonneli pasmax, UBP — unHpmexc BereratnBHOrO
paBHOBecusA, [IAIIP — mokasarenp aJeKBATHOCTH MPOLECCOB  PETYISLUU.
Crnextpanbhbie nokazatenu: TP — cymmapnas momHocTs criektpa BPC, HF(mc2) —
CyMMapHasi MOIITHOCTh BhICOKO4acTOTHOr0 komnoHenta BPC, LF(Mmc2) — cymmapnas
MOIIIHOCTh HU3KouacToTHOro komnonenta BPC, VLF(Mc2) — cymmapHasi MOUTHOCTD
OuYeHb HU3KouacTtoTHOoro kommoHeHta BPC, HF(%) - wmomHocTs criekTpa
BBICOKOYACTOTHOTO KOMITOHEHTa BapHaOEeNIbHOCTH B % OT CyMMapHOW MOIIHOCTHU
konebanuii, LF(%) — MOIIHOCTH CHEKTpa HHU3KOYACTOTHOTO KOMITOHEHTA
BapuabeIbHOCTH B % OT CyMMapHO#W MomrHocTH KojieObanuid, VLF(%) — MomHOCTb
CIEKTpa OYCHb HU3KOYACTOTHOTO KOMITOHEHTa BapuaOCIbHOCTH B % OT CyMMapHOU
MorHoct kosebanmii, LF/HF — umamexc Barocummatnyeckoro B3auMMOACHCTBUA,
IC — mHAeKC neHTpamu3anuu [2].

Cratuctuyueckyto 00pabOTKy pe3yibTaTOB MPOBOJAWIN C HCIOJIb30BAHUEM
nporpammsbl Statistica 13 (TIBCO Software Inc., CILIA). [l npoBepKH THIIOTE3bI O
HOPMAJIBbHOCTH pacrpeaeneHuss ucnoip3oBanu kKpurepud [lanmmpo-Yunka. [lns
OIICHKM B3aMMOCBSI3U HCCIEAYEMbIX IIOKa3aTesiel pacCUUThIBAIH KOX(hUIIMEHT
koppemsiiuu Crimpmena (p). O1eHKy CHIIBI CBSI3M IPOBOAMIIN COTJIACHO CIIEAYIOIINM
kputepusim: 0 — cBsi3b orcyTcTBOBaia; 0-0,3 — cBs3b cnabas; 0,3-0,7 — cBsI3b cpeaHeit
cuibl; 0,7-1 — cBsa3b cunbHasg. KoadUIMeHT KOppemsiuu CUuTaaIl CTaTUCTUYECKU
nocroBepHbME ipu P<0,05.

PesynbraTel. B pe3ynbrare WCCIENOBAHWM YCTAHOBJIEHO, YTO JIATEHTHBIN
nepuoT 00JM3BIBaHMSI 33 JHEH JIalbl B TECTE «Topsidas MIACTHH» CPEIr KPhIC-CAMOK
UMeJl 3HAYMMble OOpaTHBIE CBS3M C  IOKa3aTeIsIMH  OTHOIICHHUS  YHCIIa
nocyenoBaTeabHbIX map RR-uHTepBanoB, orauyatonmxcs 6osee yem Ha 5 mc, 10 mc,
Kk obmemy uucity RR-untepanoB — pPNN5 p = -0,45 (p <0,05), pNN10 — p = -0,48
(p<0,05); u npsamyro cBs3b cpenneit cuabl ¢ Min — p =0,45 (p <0,05). Cpeau Kpbic-
CaMIIOB 3HAYMMBIE CBSI3M HE YCTAHOBJICHHI.

Taxke B XOjae HCCIICIOBAaHUS Ha KpbICax-CaMKax OTMCUCHBI HE3HAYNMBIE
MpsIMbIE CBSI3M JIATGHTHOTO TME€pUOJa OONHM3bIBAHUS 3aJHEW Jlarbl B TECTE Ha

sKcniepuMeHTaabHON ycraHoBke «Hot plate» ¢ RRNN (p =0,279), SDNN (p = 0,02),
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Mo (p = 0,43), Max (p =0,41), BP (p =0,18), UHrp (p =0,113), UBP (p = 0,149), TP
(p = 0,29), HF (p = 0,03), LF (p = 0,16), VLF (p = 0,07), VLF% (p = 0,063), LF/HF
(p = 0,07). O6parusie cBsizu ycranoriensl ¢ YCC (p = -0,3), RMSSD (p = -0,02),
p NN3 (p = -0,42), CV (p = -0,015), AMo (p = -0,09), ITAIIP (p = -0,15), HF%
(p =-0,12), LF% (p = -0,12), IC (p = -0,26).

Cpenu KpbIC-CaMIIOB B TOM JK€ IKCIIEPHMEHTE OMpEACIICHBI CICAYIOIINE He-
sHaguMbIe npsambie cBs3u: YCC (p = 0,021), SDNN (p = 0,106), RMSSD (p = 0,005),
PNN5 (p = 0,004), pNN10 (p = 0,158), CV (= 0,085), BP (= 0,218), TP (p = 0,05),
HF (p = 0,109), LF (p = 0,13), VLF (p = 0,13), HF% (p = 0,107), LF% (p = 0,15),
VLF% (p = 0,085). Perporpamnsie HEe 3HAaUYMMBIC CBSI3U JIATEHTHOTO IEPHOMA
oONMuU3bIBaHMS 3aJHEM Jambl B TecTe Topsvas riactuHa ycraHoBlieHBI ¢ RRNN
(p = -0,017), pNN3 (p = -0,079), Mo (p = -0,058), AMo (p = -0,053), Min
(p = -0,217), Max (p = -0,009), UHrp (p = -0,061), UBP (p = -0,069), I[TAIIP
(p =-0,034), LF/HF (p =-0,058), IC (p =-0,016).

BreiBonpl. Takum 00pazom, B JaHHOM HCCIEIOBAHUM HAMH ObUIM TOKa3aHbBI
JOCTOBEPHBIE B3aUMOCBSI3U NOPOroB 00JIEBOM UyBCTBUTEIBHOCTH Y caMOK Bucrap ¢
HEKOTOPBIMH TIOKa3aTeNsiMU BapHaOeTbHOCTH CEPACYHOTO PUTMA, YTO TOKA3bIBaeT
B3aMMOCBSI3b MEXIY UEHTPAIbHBIMA M HEUPOTYMOpPAIBbHBIMU MEXaHH3MaMU
PEryJsiliiA  CEePACYHOTO pUTMA C HAJACETMEHTAPHBIMU MeEXaHU3MaMH OoJeit
9yBCTBUTEIHHOCTU. [IpH 3TOM OTCyTCTBHE MOCTOBEPHBIX CBSI3€H y CAMIIOB MOXKET
CBUJICTEILCTBOBATh O  BKJIAJIe TOPMOHAJIBHBIX  (PAKTOPOB B  aKTUBHOCTH

HAJICETMEHTAPHBIX CTPYKTYP.
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BJIUSHUE HA CUCTEMY I'EMOCTA3A 2-T'HIPOKCH-4-OKCO-4-
(4-XJIOP®EHUJI)-2-BYTEHOATA TUA30JIUMHAMMOHMUSI
Cmapkoea A.B., Ilynuna H.A., Cooun @.B.

ITepmckas rocypapcrBeHHast (papmMmaneBTHYECKAsA aKaJAeMus,
Ilepmb, Poccuiickas @exepauus

AKTyanbHOCTh. TpomM0O3 — 3TO CMEPTENbHO OINAacHOE HapylleHHEe padOThI
CUCTEMBbl T€MOCTa3a, BO3HHUKAIOIIEE IPU MHOTOYUCIEHHBIX COCTOSHUAX, OT
XUPYPrUYECKOrO0  BMEIIATEIbCTBA, TPaBMbl, pPEBMATOMJHOIO  apTpuTa W
OepeMeHHOCTH JI0 paka, cerlcuca, WHCyibra ¥ mH(papkra [6, 7, 10, 11, 13, 16].
HecMoTpss Ha JOCTYNHOCTh aHTUTPOMOOTHYECKHUX CPEACTB U OTPOMHBIN
KJIMHUYECKUN OIBIT, OINPAaBILIBAIOIIMNA KX MPUMEHEHHE, TPOMOO03 MO-MPEKHEMY
ABJISIETCS] IPUYMHOM JIbBBUHOM JTOJIM CMEPTHOCTH U 3a00J€Ba€MOCTH B COBPEMEHHOM
mupe. ExXerolHo B pa3BUTHIX CTpaHaX PETUCTPUPYETCS B cpelHeM OKoJIo 80 HOBBIX
cly4daeB TpoMOOAMOOJIMM JIETOYHOUM aptepurt U mpumepHo 70 ciaydaeB TpomOo3a
riyookux BeH Ha 100000 B3pocnoro HaceneHus. BeposTHOCTh pa3BUTHS BEHO3HBIX
TPOMOOIMOOIMUECKUX OCIIOKHEHUH 3aKOHOMEPHO YBEJTUUMBACTCS 10 MEPE CTAPEHMUSI
Y pa3BUTUA pUcKa GuOpmUsauuu npeacepaui. Tak, B cTapyeckoM Bo3pacTe cTaplie
80 jieT yacToTa JAaHHBIX MATOJIOTHH B § pa3 BHIIIE MO0 CPABHEHUIO ¢ 00JI€€ MOJIOIBIMU
narentamu [2, 10, 16, 17]. Cepbe3HbIM BBI30BOM CTajla HOBas KOPOHABUPYCHas
MH(DEKIUs, XapaKTEepU3yIOIIascs TaKKe 3JI0BEIIMMHU OCJIOXHEHUSMU, B YaCTHOCTH,
JIEKOMITEHCUPOBAHHOM THUIIEPKOATYJISIMEH, BBI3BIBAIONICH TPOMOOIMOOINUECKHE
OCJIOXHEHUS U MOJIMOPTAHHYI0 HEJOCTAaTOYHOCTH [14].

Ha ceromgmsmauii  geHb  Hambojee  BOCTPEOOBAaHHBIMH W IITMPOKO
MCIIOJIB3YEMBIMH TIpenapaTamu Jjisl MPEAOTBPaIEHUsT TPOMOO3a B €ro MPOSBICHUN
SBJISIIOTCSL  TIPSIMBbIE  AQHTUKOATYJISIHTHI, KOTOPbIE€ aKTHUBHO TPUMEHSIOTCS B
XUPYPTUYECKOW M TEPaIeBTUUECKONW MpakThuke. HecMoTpss Ha 1OCTaTOYHO BBICOKYIO
3¢ (PEeKTUBHOCTh, OOJIBIIMHCTBO CYIIECTBYIOIIUX AHTUKOATYJSHTHBIX CPEACTB HE
JTUIIeHbl MOOOYHBIX 3(P(EKTOB M HEXKENAaTeNbHbIX SIBICHHUM, YTO CYIIECTBEHHO
OTrpaHMYUBAET MX NPHMMEHEHHE B MEAWIMHCKOW mpaktuke [3, 9, 12, 13, 15, 20].

Takum 06pazomM, npoBeseHre HapMaKoJIOTHYECKUX UCCIEAOBAHUN TTO TOMCKY HOBBIX
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IIPOJIYKTOB OpraHuYeCcKOro CUHTE3A, TTPOSIBIISTFOTITIX BBIPAKCHHBIN
AHTUKOATYJISTHTHBIN 2P EKT, SBISICTCS aKTyaIbHBIM.

Panee HamMu MoOKa3aHO HAJIMYKE BHIPAXKEHHOTO (PapMaKOJIOrHYeCKOro AeUCTBUS
Ha CHCTEMY CBEPTHIBaHUS KPOBH B PALy NPOU3BOAHBIX 4-(reT)apui-4-okcoOyT-
2-€HOBBIX ~ KHUCJIOT, KOTOpble ObUIM CHHTE3UpOBaHbl Ha 0a3ze Kkadeapbl
dapmarneBTrueckoir TexHonoruu OI'BOY BO ITII'A Munsgpasa PO [18,19].
VY cTaHOBIEHBI HEKOTOPBIE 3aKOHOMEPHOCTH CBSI3H «CTPYKTYpa - aHTUKOATYJISHTHOE
nerctBue».  OnpeneneHbl  COCAUWHEHUS  JUIl  JAJbHEMIIUX  XUMHYECKHUX,
OMOJIOTUYECKUX M  TEXHOJIOTMYECKUX  ucciaeaoBaHuil. OOHUM U3 TaKHX
MEPCIIEKTUBHBIX OMOJOTUYECKHA aKTHUBHBIX BEIIECCTB SIBISETCS 2-TUAPOKCH-4-0KCO-4-
(4-xmophenmin)-2-0yTeHoat THA30JIMHAMMOHHSI.

[lens pabGoTel. M3ydeHue BAMSHUS HA TEMOCTa3 MEPCIEKTUBHOIO
BOJIOPACTBOPHMOT'O COCIUHCHHS 2-THAPOKCU-4-0KCO-4-(4-x10pdennn)-2-0yTeHoaTa
THa30JMHAMMOHHUS (ycnoBHBIN mmdp PC-169) Ha Moxessx In Vitro u in vivo.

Matepuasiel W METOABI HCCICAOBaHUSA. OKCIEPUMEHTHI Ha >KHMBOTHBIX
MPOBEJCHBI COIVIACHO EBpONENCKOW KOHBEHIIMH II0 3alllUTE W HCIIOJIb30BAHUIO
MO3BOHOYHBIX KUBOTHBIX IJISl AKCIIEPUMEHTaIbHBIX U Apyrux uenei EST No 123
(1986 r.). Omenka ¢apMaKoOJIOTHYECKOTO IEHCTBUS B OIBITaX HAa >KUBOTHBIX
OCYIIECTBJISIACh B COOTBETCTBHH CO CJEAYIOIIMMU HOPMATHUBHBIMH JIOKYMEHTAMH:
IIpuka3 MunucrepcrBa 3apaBooxpaneHust Poccmiickorn ®@enepaunu Ne 199 ot
01.04.2016, Hamumonaneubiii  ctanmapT  Poccuiickoit  Penmepamun  (GLP),
®enepanpubiii 3akoH Ne 61-d3 ot 12.04.2010, «PykoBOICTBO TO MPOBEICHUIO
JOKJIIMHUYECKUX UCCIICIOBAHUN JICKAPCTBEHHBIX cpencTB» noA pen. A.H. Muponosa
(2013 r.) [5].

N3yuenue BnusHus coenqunenuss ®C-169 Ha cucteMy remocTasa npoBOAUIOCH
Cc ucnonb3oBaHueMm koaryiaomerpa «Alll'4-02-I1» [1]. Jns momydeHus TUTa3Mbl
uutpatayro  (3,8%) KpoBb KpPOJIMKOB «IIMHIIMJUIA» B COOTHOIIeHHH 9:1
nentpudyruposanu (3000 o6/mMun, 10 mun). [dns uccienoBaHus OMOIOTHYECKOM
AKTUBHOCTH COCJMHEHMS IN VItro B KtoBeTy momermann 50 MK KPOBU U J00aBIISIIH

50 wmkn 0,2% pacTtBOopa HCCIEAYEeMOIro BEIIECTBAa, B KAayeCTBE KOHTPOJS
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ucnonp3oBan 50 MKJI HM30TOHMYECKOrO pacTBopa xJjopuaa Hatpus. [Ipemapar
cpaBHeHUs renapud HaTpus pactBop mist uabeknuit 5000 ME/Mn (OAO «Cuntesy,
Poccust) B konnenTparnuu 1 EJI/mn kposu. [Ipo6sl nakyOupoBanu B Teuenue 60 c. K
npode BHocwin S0 Mka 1% pactBopa xnopuaa kaneius (TexHonorus — cTaHaapr,
Poccusi). Bpemsi  cBepThiBaHMs ~ KpOBH  (DUKCHUPOBAJIOCH  KOAryJoMeTpOM
MEXaHUYECKUM CIIOCOOOM.

Jns uccienoBaHus COeAWHEHHUS IN VIVO OBUIM HCIIOJB30BaHBI  KPOJIHKHU
NOpOJAbl «IIMHIIWIJIa» 000Ero moja B paBHOM COOTHOIIEHUM Maccou 3,5-4,5 kr.
2-TuapoKcH-4-okco-4-(4-xmopdenmn)-2-0yTeHoar — THA30JUHAMMOHHS — BBOJIWIIA
CIEAYIOIIMMHU CIOCO0aMHU: TTOAKOXKHO B J103€ 35 MI/KT, 4TO cooTBEeTCTBYET 1/40 JI/150
IpU JAHHOM IIyTH BBEICHUS; BHYTPHIKEIYJOYHO 4Yepe3 aTpaBMAaTUUYECKUN 30HI B
no3e 90 mr/kr, yto cootBercTBYyeT 1/40 oT JI/lsp pW MaHHOM IyTU BBEACHUSA U
60 mr/kr — 1/60 ot JI[s cooTBeTcTBeHHO. B KadecTBe mpemnapara CpaBHEHUS MpU
MOJIKO’KHOM BBEJICHUU OBLI MCIOJIb30BaH TelapuH HATpUsl PACTBOP JJISI MHBEKIUN
5000 ME/mn (OAO «Cwunte3», Poccust) B moze 60 EJI/kr, 4TO COOTBETCTByET
1 EJl/mn xpoBu Kposuka npu o0beMe MUPKYITUPYIOIIEH KPOBU Y KPOJIUKOB 60 MII/KT
[4]. TTpoOBI KpOBH OTOMpAIH IO BBEACHHS HCCICAYEMOrO COSAMHECHUS M Iperapata
cpaBHeHus u yepes 30, 60, 90, 120 u 150 MuH nocse Havaia SKCIepPUMEHTA.

C uenpio ompeneneHuss aKTUBUPOBAHHOTO YACTUYHOTO TPOMOOIIIIACTHHOBOTO
BpEMEHU B KioBeTy mnpubopa BHocwin 50 Mk miazMbl kponuka, 50 mxa 0,2%
pacTBOpa HUCCIEAyeMOro BellecTBa. B kauecTBe KOHTPOJIA HCIOJIb30Baiu 50 MKI
M30TOHUYECKOTO pacTBOpa XJopuaa HaTpus U 1o6asisiau 50 Mk peareHta. O0pasibl
BbLiepkuBanu npu +37°C B Teuenue 180 c, 3aTeM B mpoOy BHOCKIM 50 MK TEIJIOTO
(+37°C) pactBopa 1% xnopuaga KaublUsi M NPOBOJUIM HU3MEPEHUE BPEMEHHU
CBEPTHIBAHUS KPOBHU B C.

Jlyst uccrenoBaHus MPOTPOMOMHOBOTO BPEMEHH B KIOBETY MPUOOpa MOMEIIaIH
50 Mk mmasmel, 50 Mk 0,2% pactBopa coequreruss PC-169. Kontpoas — 50 Mk
M30TOHUYECKOTO pacTBOpa xjopuaa HaTtpus. OOpasisl nHKyOupoBasiu 1ipu +37°C B

teuenue 60 c, BHocwim 100 wmxin Temmoro (+37°C) pearenta. Koarymnomerp
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ABTOMATUYECKH OIPEACIsT MPOTPOMOMHOBOE BpeMs, MPOTPOMOWHOBBIN HWHIEKC,
MPOTPOMOMHOBOE OTHOLIEHUE, MEXITYHAPOIHOE HOPMATU30BAHHOE OTHOIICHHE.

s ompeneneHuss TPOMOMHOBOTO BPEMEHHU B KIOBETYy MHpuOopa MoMelianu
50 mxn muasmel, 50 Mkn 0,2% pactBopa HWccieAyeMoro BeliecTBa. B kauectse
KOHTpOJIsi BHOcUIM 50 MK M30TOHMYECKOTO pacTBopa xjopuaa HaTpus. [IpoOswi
BhIZIepkuBany npu +37°C B teuenue 120 ¢, 3atem npudasiasiaum 50 MKII peareHTa u
OTIpEeIEIISIIA BPEMS CBEPTHIBAHUS KPOBU B C.

[Tony4yeHHble NaHHbIE OBUIM CTATHCTHUYECKH OOpabOTaHbl C HMCIOJIb30BAHUEM
penakTopa »JekTpoHHBIX Tabsmi Microsoft Excel 2010, makera mnpukiIagHbIX
nporpamm Statistica 8.0 (Statsoft, CIIIA). Pe3ynbrarsl craTucTHdecKn 00paboTaHBI C
NOMOIIBI0 HenmapaMerpuueckoro kpurepuss U, MaHHa-YUTHU. OTOT METOJ
pa3peniaeTcsi HCIHOJb30BaTh B OMOJIOTMUECKMX MCCIENOBaHUAX, Koraa (opma
pacrpeneneHus HEUW3BEeCTHA JO OLEHKH 3HAa4uMOCTH pasznuuuid [8]. Meron
CTATUCTUYECKON 00pabOTKH CUMTAETCSI BHIOPOCOYCTONYHUBBIM (POOACTHBIM) METOJOM
B MEJAUIIMHCKON CTATUCTUKE, TO3BOJISIIOIIMM KOJIMYECTBEHHO OMPEACIIATh pa3inyus B
3HAUYCHUSX MapaMeTpoB Mexay HeOoabImMu BeiOOpkamu [8]. HyneBas rumotesa o0
OTCYTCTBUH PA3THYUNA MEXTY aHAIOTHYHBIMU Tpyrnmnamu otepraetcs mpu p<0,05, u
NPUHUMAETCSl aJIbTEPHATUBHAS THUIIOTE3a O HAJIWYUU CTATHCTHYECKH 3HAYMMBIX
pas3IM4ni.

PesynbpraTel uccnegoBanus. llomydeHHble NaHHBIE 3KCIIEPUMEHTA MOKa3aj,
YTO M3y4ae€MOE BEIIECTBO CYIIECTBEHHO YJIMHSET BPEMsI CBEPTHIBAHUS KPOBH M IO
3¢ (PEKTUBHOCTU OHO COMIOCTABUMO C YPOBHEM AKTUBHOCTH Ie€llapuHa.

Y CTaHOBIEHO, YTO MPU MOJKOKHOM BBEJAEHUH BEIIECTBO OBICTPO BCACHIBAETCS
M OKa3bIBaeT (hapMakojoruyeckoe neictBue yxe Ha 30-i1 MUHYTE IKCIIEPUMEHTA,
yT0o B 3 pa3za ObicTpee mpemnapata cpaBHEHUA. MakcuUMalbHbIA 3PGEKT mnpu
MOJKOKHOM BBEJICHUM I'ellapuHa oTMevaics Julib Ha 90-i1 MUHYTE MOCiie BBEACHUSI.
[Ipo10KUTENFHOCT AHTUKOATYJISTHTHOTO d(ddeKrTa uccienyemMoro CoeIuHCHUS
COCTaBMJIa 2 yaca.

[lpr BHYTPHIKETYIOYHOM BBEICHHH 2-THAPOKCH-4-0KCO-4-(4-xmopdennn)-2-

6YT€H03T3, THA30JIJMHaAaMMOHUA COCAUMHCHUE JOCTAaTOYHO 6BICTpO BCAaChIBaA€TCAa U3
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KKT. IIux axtuBHOcTH oOTMedancs Ha 30- MHUH TIOCJI€ BBEACHHUS TIPH
MIPOIOJDKATETLHOCTH 3 dekTa, cocTaBistoniei 2 .

Hcxong U3 BBIIECKA3aHHOTO, PE3YJIbTaThl UCCIEAOBAHUS CBUJIETEIBCTBYIOT O
TOM, YTO B OTJIMYME OT mpernaparta cpaBHeHHs OyreHoaT PC-169 akTuBeH Kak Npu
MOJIKO’KHOM, TaK U MPU BHYTPHKEITYJJ0YHOM BBEJICHUU.

N3yyeHue BIMSHUS UCCIETyEeMOr0 BEIIECTBA HA MOKa3aTeau KOoaryJorpaMMbl
MOKa3ajio0, YTO OHO JIOCTOBEPHO M3MEHSET MOKa3aTeNd MPOTPOMOUHOBOTO BPEMEHH U
AKTUBUPOBAHHOTO YACTHUYHOI'O TPOMOOIUIACTUHOBOTO BPEMEHU MpPH  OTCYTCTBHUH
CYIIIECTBEHHOT'O BIUSHUSI HA TPOMOMHOBOE BpEMSI.
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NPUMEHEHUE METOJA «9PUTPOTECT-IT'PYHIIOKAPT»
INPU ONNPEJAEJEHUMA ITOJAT'PYIIII KPOBU U PE3YC-®AKTOPA
Cyooomuna ILU., /[younuna A.U.

Kypckuii 0a30BbIii MeIMIIUHCKUNA KOJLJIEITK,
Kypck, Poccuiickas ®@enepanus

AxrtyanbHOCTb. llepBble yINOMUHAHUS HCHOJIB30BaHUS KPOBU B JIeUEOHBIX
nensax parupyrorces VI-VIII BB. 10 H.3. ¥ BCTpEUarOTCsA B TPyAax APEBHEIPEUECKUX
yueHbIX U ¢punocodoB. OnHako BIIIOTh 10 CpeHUX BEKOB OHA MCMOJIb30BANACh KaK
LeJIeOHBI HATUTOK, TaK KaK €i 4acTO MPUIMCHIBAIN OMOJIKUBAIOIINE CBOMCTBA. B
1628 rony Yunbsam ["apBeil onucan cTpo€HUE U BBIBEJ MPUHLUIIBI paOOThl CUCTEMBI
KpPOBOOOpAIIEHUs, YTO MO3BOJIUJIO YYEHBIM U MEIUKaM TOI'0 BPEMEHU IPUCTYNUThH K
pa3paboTKe METOAMKU MepeauBaHus KpoBu. 15 uwons 1667 rona Kan-batuct lenu
IpY NOMOIIM ACCHUCTHPYIOUIETO Bpaya BIEpPBbIC Nepenwi 12 yHUuuid KpOBH STHEHKA
yenoBeky. Jlaiee mociieoBaiu ONBITHI C Oblubeil KpoBblo. [lepBble mepenuBaHus
OBLIM yZauHbl, OJHAKO MOCIEAYIOIIHNE 3aBEPIIMIIUCH JIETAJbHBIMU HUCXOJIaMH, U3-3a
yero Batukanom Obu1 mpuHsT 3ampet [7]. B Hacrosiuee BpeMs NPUMEHSIOTCS JIBE
kinaccuukauuu kpoBu: cuctema ABO u pesyc-pakrop. Ha paHHBIE MOMEHT
U3BECTHO OKOJIO 250 pa3HOBHIHOCTEN aHTUT€HOB 3PUTPOLIMTOB, KOTOPHIE MPUBOIAT
K 00pa30BaHHIO MOArpyMNI Tpymn kpoBu. VX omperneneHue OOBIMHBIMU METOJIAMHU
3aTPYyAHEHO U MOXKET MPUBECTH K OIIMOKaM, KOTOpbIE MOBJIEKYT 3a COOOW TSKKUE
IIOCJIEICTBUA.

AKTyaJIbHOCTb Hamen paboThI CBs3aHa c HEO0OXO0IUMOCTBIO
COBEPLICHCTBOBAHUS YK€ M3BECTHBIX METOJOB OIPEIAEICHUs I'PYIIl KPOBH, TaK KaK
ATO MMEET 3HaYeHHe JJIsl JOHOPCTBA U TPaHC(PY3HOJIOTHH. BombIIMHCTBO drozeH He
3HAIOT O CBOEH Ipymnme KpoBH U pe3yc-(akTope, Tak Kak OOUIMN aHAM3 KPOBU HE
naer Takor wumHpopMammu. Merong «OPUTPOTECT-I'PYIIIIOKAPT» nmaer
BO3MOXHOCTh CAMOCTOSITEILHO MPOBECTH JAHHYIO MPOIEAYPY BO BHEIA0OPATOPHBIX
YCIIOBUSIX.

[enb uccnenoBanusi. BIIBUTH BOZBMOXKHOCTH OTIpEIETICHUs CIa0bIX BApHAHTOB

antureioB A, B wu D wmeromom  «OPUTPOTECT-I'PYIIIIOKAPTY,
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MpeAHa3HAYEHHBIM U WCIOJL30BaHHWS B JTAOOPATOPHBIX, TMOJEBBIX W
AKCTPEMAaIbHBIX YCIOBUSX.
3agauu:
® pacCMOTPETh  OCHOBHBIE  TEPMHHBI,  KacalolIuecs  MpoOJIEeMbI
HCCIeIOBaHUs (arrIlOTUHOTEH, arrjIlOTUHUH, arrjiloTUHAIMS, MOHOKJIOHAJIbHbBIC
peareHThl U T.J.) C UCIOJIb30BaHUEM HAYYHOU JIUTEpaTypHI;
® [IOCTaBUTh 3KCHEPUMEHT No mnpuMeHeHuro merona «IPUTPOTECT-
I'PYIIIIOKAPT» nns onpeneneHust cinaObIX MOATUIIOB aHTHTEHOB A, B 1 D;
e pa3padoTaTh PEKOMEHAAIMH MO YIYUYIICHUI0O U MPUMEHEHHUIO JAHHOTO
METO/1a.

['unote3a: wmeton «OPUTPOTECT-I'PYIIIIOKAPT» gpact ommbOo4YHBII
pe3yNbTaT MO OMPEIEICHUIO CJIa0bIX MOJATPYII KPOBU U pe3yc-(hakTopa, Tak Kak B
OCHOBE METO/Ia JIEKHUT HCMOJb30BAHUE MOHOKJIOHAIBHBIX PEAareHTOB aHTH-A,
aHtu-B, antM-AB wu aHTH-D, a HE U30reMarrIOTHHUPYIOIINX CBIBOPOTOK H
CTaHJAPTHBIX 3PUTPOLIUTOB.

Cpenu pa3HbIX BHUJIOB aHTHUT€HOB MOXHO BbIIenuTh cuctembl ABO, Rhesus,
MNSs, Kell, Levis, Kidd u muorue apyrue. Hambonee BakHa B KIMHHUYECKOMN
npakthke cucremMa ABO. DTO eIMHCTBEHHasi CUCTEMa, B KOTOPOW MPUCYTCTBYIOT
€CTEeCTBEHHbIE aHTUTENAa — ArrJIIOTUHUHBI O U 3 MPOTUB AHTUTECHOB SPUTPOIIMTOB
yenoBeka A u B [3].

TpynHoomnpeaensieMble TPYIIbI KPOBU

AHTHUTEH A HeNb3sl CYUTATh OJHOPOJHBIM, CYIIECTBYIOT JBa OCHOBHBIX €TI0
noatuna: Al u A2. Dputpouutsl ¢ moaTunomM Al Bcrpedarorcs damie (88%), uem ¢
noarunoM A2 (12%). B coorBerctBuu ¢ 3tuMm rpynna A(Il) umeer nBe moArpymbl:
A1(IT) u A2(II), a rpynna AB(IV) — A1B(IV) u A2B(IV).

['pynnel kpoBu 1o cucteme ABO arrmotunoreH Al u A2 otnuyaroTcs apyr oT
Jpyra 1o CBOMCTBAM:

e monatun Al cunbHee aacopOUpyeT arriioTUHUH 0 W3 CBHIBOPOTKH,

MMOATOMY €T0 Ha3bIBAIOT CHJIBHBIM, a MOATUTT A2 — cl1abbIM;
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® OJPUTPOIMTHI C AarTJIIOTHHOTEHOM A2 o0mamaloT Oojiee  HHU3KOU
CIIOCOOHOCTBIO K arTJIIOTHHAIINY,

e TOATPYHIBI ¢ armmoTuHoreHaMu Al u A2 o0nagaloT pa3HBIMH
CBOWCTBaMHU CBHIBOPOTOK.

CoiBopotka moarpynn A2(II) u A2B(IV) yacto coAEp>KUT arrirOTUHUH,
kotopeiii Kapn Jlanamreiinep u ®@uwinn JICBUH Ha3Bajly SKCTPAArritOTUHUHOM al,
JAIOIINM  arrjIlOTUHALIMI0 TOJBKO C  JdpuTpormuTaMd Al W HCKIIOYAKOIIUM
arrIlOTUHALKIO ¢ 3putporTamu A2. B 1o xe Bpems B cbiBOpoTke noarpynn Al(Il)
u AIB(V) penko, HO wuHOrIa BCTpPEYACTCS OKCTPAArrIIOTHHMH A2, He
arrIIOTUHUPYOMUKA Al, HO JAOMMM arTiifOTUHALKIO ¢ aHTUTeHOM A2. CyIecTBYIOT
BapUAHTBI SPUTPOILUTOB C emie Oosiee CIabOBBIPAKEHHBIMU arTIIOTHHAOEILHBIMU
CBOWCTBaMH, YTO CBSI3aHO C HaJIMYUEM B HUX NoaTHIIOB A3, A4, Az u 1p. [6].

XOoTb 3TH cliadble MOATHIIBI AaHTUTE€HOB BCTPEUAIOTCS PEAKO, HO OHH HUMEIOT
KJIIMHUYECKOE 3HAUYCHUE.

['pynmnoBoii antureH B ornuyaercst Oosnblield 0AHOPOIHOCTBHIO. OmnucaHHBIC
pelkue BapuaHThl, Takue kak B2, B3, Bw u np., CylIeCTBEHHOr0 KJIMHUYECKOTO
3HauYeHUS HEe UMeIoT. B mepBoii rpymnne kpoBu HaljeHa criennduueckas cyocTanims,
0003HaYEHHAass CUMBOJIOM «0».

Jns SpUTpPOLMTOB C pa3HbIMU AHTUT€HAMHU XapaKTEpPHO HAIMYHE E€IUHOMN
cyOctanuuu H, KOTOpyrO0 cUMTalOT OOIMM BEHIECTBOM-TpeaIiecTBeHHUKOM. OHa
yame Bcrpevaercs y ymn ¢ rpymmod 0 (), B Apyrux ke OHa COAEPIKHTCS B
HE3HAYUTEIILHOM KOJIMYECTBE [6].

Marepunanel 1 Metonsl. [ nmpoBeneHus dKcriepuMeHTa depe3 MHTepHer Ha
caiite marazuHa OOO «Arar-Men» Hamu mpuoOpeTeHbl HAOOPBI AJIs BKCIpecc-
onpenenennsi ABO u pesyc-nipuHaanexHoctd kpoBu uenoBeka «IPUTPOTECT-
I'PYIITIOKAPT». B nHabop BX0aT:

® KApTOYKA-IUIAHIIETKA C MOHOKJIOHAJIbHBIMU pEareHTaMu aHTH-A,
antu-B, antu-AB u aatu-Rh(D) B cyxom Buae u pacTBopuTeleM KOHTPOJS Ha
Hecnenu(pUuecKyro ayToarriIlOTHHALIUIO SPUTPOLIUTOB;

e qmIeTka-go3aTrop oobemoMm 0,02 mi (1 mrt.);
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e ckapudukaTtop crepuibHbIi (1 mrT.);

® TUJIaCTUKOBBIC MAIOYKHU (5 MIT.);

® WHCTPYKIHS 110 TPUMEHEHUIO U TaOJIUIIA PE3YIHTATOB.

[Mpu noGaBiacHMM AuCTHUIMpOBaHHOW Boxbl miau pactBopa NaCl 0,9%
peareHTbl MEPEeXOAST B JKUJKOE COCTOSHHME ISl MOCIEAYIOIIETO CMEIIUBaHUS C
oOpasmoM wucciemyemMoil kpoBu. I[lpuHIMN Metoma — mpsmas croerupuyeckas
arrJlOTUHALAS SPUTPOLIUTOB, OOYCJIOBIEHHAs] COOTBETCTBYIOIIMMH AHTUTENIAMU U
HaOrogaemMasi HEBOOPY>KEHHBIM TIJ1a30M. BBIBOA O IpynIioBOMl NpUHAMAJIEKHOCTH
JISNAI0T BU3yaJIbHO IO PEaKIMU B MEPBBIX TpeX JIyHKax, O pe3yc-dakrope — B
YeTBEpTOM JTyHKEe. KOHTPOIb NCKIIIOYAET CaMOarTIFOTUHALIUIO.

ATTIIOTUHALIUA 3PUTPOLUTOB MOXKET HacTynuTh yepe3 10-30 cekynna, omHako
pe3ybTaT PEKOMEHIOBAHO YUUTHIBATH Yepe3 3 MUHYTHI, TaK Kak cia0ble MOATPYIIIbI
aHTATeHa A MOrYyT JAaTh pe3yJbTaT mo3aHee. B KBaapaTel mojA KaXKIOW JIYHKOU
CTaBUTCS OTMETHMHA COTJIACHO HAIMYHMIO WU OTCYTCTBUIO peakuuu (+ wim -).
3aKIIIOUEHUE MOYKHO JI€JIaTh TOJIBKO MPU OTCYTCTBUM CKJIEUBAaHHS SPUTPOLIMTOB B
KOHTpoJie. Pe3ynbTaT yTOUHSIOT 1O TaOIUIIE.

Ha ocHOBaHuu omnpoca W HM3y4E€HUS] UCTOPUU MEAULMUHCKUX HCCIIECIOBAHUI
UCIIBITYEMbIX HaMH OTOOpaHbl JBOE MPETEHJICHTOB CpeAr OOydYaroIMXCs OYHO-
3a0YHOT'0 OTJEIECHMS U MPENoAaBaTEIbCKOTO COCTABA!

1) sxeHuHa, 42 TO/Aa, JOHOP, MPH ONPEACICHUN PE3yC-MPUHAICKHOCTH
HEOJHOKPATHO CTaJIKMBajach C 3aTPyIHEHUSIMH, HMEET pedeHKa ¢ TOoW ke
npobJiemoit, m1abopatopubiM nyTeM yctanoBieHa [II(B) Rh+ (otmeuaercs «Ay);

2) xeHmuHa, 30 jer, Oblla JOHOPOM JIO BBISBICHHS ayTOMMMYHHOTO
3a00seBaHus, MPOXOJUT KypC UMMYHOJEIPECCAHTOB U TOPMOHAJIBHON Teparuu,
nabopatopubiM myteM ycraHosieHa I (A) Rh- (otmeuaercs «by).

PesynbraTel. [locie Tpex MUHYT OXHIaHHUS Ha KapTOuyke «A» OTUETIMBO
BHJIHA arrjIlOTUHALIMS B JJyHKax ¢ aHTU-B u antu-AB, uto cooTBercTByer III rpymre,
arrfiloTUHALASL ~ OTCYTCTBYeT B YETBEPTOM  JyHKE, UYTO  COOTBETCTBYET

oTpuliaTeibHOMY  pe3yc-paktopy. JlaHHBIM pe3yabTar MOJAKPEIUISIET  Hallle
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MPENoyIoKeHne O ciaboM aHtureHe D y ucCHbITyeMONW M TOATBEP)KIACT HAILy
runoresy. JlanpHeimme npoObl Mano OTINYAINCh OT IEPBOM.

Ha xaprouke «b» cmycTs msiTb MUHYT B JIyHKE aHTH-A oOHapyxeHa ciabas
arraloTUHALMA U OoJjiee CWiIbHAs arrjlOTHHALMS B JIyHKE aHTU-B, 4TO BBIABISIET
OLIMOKY B OIpEAEJICHUH I'PyNIOBOM NMpuHaAIeKHOCTH. OgHaKo B APYyrux Habopax
arrIioTHHALMA OoJiee YETKO NpOsBIsIAch B JIYyHKax C peareéHTaMu aHTH-A, 4To
MOATBEP)KIANO  TPYINIly  HMCObITyeMOW. Pe3ynpTraT OBLT  NOJY4eH  MO3XKE
PEKOMEH/IyEMOTO BPEMEHHM M BHEUIHE NPOSBISUICS Cl1a00, YTO MIPOTUBOPEUUT
MHCTPYKIUU U TIOJITBEPKAAET TUIIOTESY.

BriBogbpl. B OCHOBE aHTHUIE€HOB 3AJI0KEH MENTUIHBIA WM OJIMTOCAXaPUIHBIN
KOMIUIEKC, MPOXOSAIINNA CKBO3b MEMOpaHy spUTpoLUTa. DTU O€JIKU B BHUJE HUTEH
MPOILIMBAIOT MEMOpPaHy METIIAMU: UX KOPOTKUE ()parMeHThl TOpYaT U3 MEMOpaHBI, a
OCHOBHAsl 4acTh HaxOJIWUTCA BHYTpPH Hee. TO ecTh 4acThb aMHMHOKHUCIOT 3aKpEIuIsIeT
Oenok B MeMOpaHe, a ipyrue (GopMUPYIOT IUIOIIAJIKy KOHTaKTa ajs aHturena. [lpu
MyTallMy I'€Ha, OTBEYAIOUIEro 3a ()OPMUPOBAHHE KOHTAKTHOIO KOMILIEKCA, MOXET
IpPOSIBISITBCSL OTCYTCTBUE 3aKpeIUieHHsl Oesnka Ha MeMOpaHe WIM HapylIeHHE ero
dopmbl U cocrtaBa. [logoOHoe MOXHO HaOMOnaTh MNpU 3a00JEBaHUSX KpPOBH,
OHKOJIOTMYECKHX 3a00JIeBaHUAX U T.1. [4].

Takum o00pazoM, UMMyHHasl CHUCTeMa 4ejoBeka OyJeT 3aMmeyaTb aHTHIEH, a
OMOXMMHUYECKHE METOJbl aHalu3a pe3yc-pakropa — HET, TaKk Kak oOpa30BaHUSA
KOMITJIEKCA aHTUTE€H-aHTUTeNo mpoucxoauth He Oyaer. Merton «9PUTPOTECT-
I'PYIIIIOKAPT» moxka3zan JIOXKHBIN pe3ysibTaT B ciiydae «A» U claOblid pe3ysbTaT
«by», Tak Kak KOMIUIEKC MEXJIy MOHOKIOHAJIbHBIMH AaHTHUTEIaMU KapTOYKU U
aHTUT€HAMHU S3PUTPOLIMTA HUCHBITYEeMbIX HE cpopmupoBaics wWin cHopMHUpOBAICS
4acTU4HO. TakuM 00pa3oM, Mbl CUUTaeM HEOOXOIUMBIM MPEAJIOKUTh PEKOMEH Ialluu
10 YJIYYUIEHUIO IPUMEHEHUS IKCIIPECC-METOA:

1. HeobxonuMo yBeIMUYUTH KOJMYECTBO MOBTOPEHHM HCCIIEIOBaHUS Ha
OJIHOTO HCIIBITYEMOIO0 B 3aBUCHUMOCTH OT CONYTCTBYIOIIMX OCJHOKHEHUW ISl
ONpeaeeHus TPYNIOBOU U Pe3yC-IIPUHAIIIEKHOCTH.

2. YBEIU4UTH BpEeMsl OXKUIAHUS pe3yIbTaTa ¢ TpeX A0 CEMU MUHYT.
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3. B Tabnuiry OmEHOK pe3ynbTaToB HEOOXOIWMO BHECTH IOKA3aTeln

cnalbIx noArpynn antureHos A, B u D.
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BJIMAHUE BBEJIEHUSA YPETAHA HA YPOBEHDb KOPTHU3O0OJIA Y KPbIC
Tumogpeesa H.IO., Cmpyuxo I'.1O., Kocmposa O.10., Cmomenckan U.C.
Yypauickuu rocyaapcreeHnbid yuusepcurer um. U.H. YiabsiHoBa,
Yeookcapsol, Poccuiickas Penepanus

AKTyanpHOCTh. Pak Jerkoro sBisieTcss HamOoJiee YacTo BCTpedarouleiics
37IOKQYECTBEHHON  OMyXOoJibl0, Ha J0dI0  KoTtopoit  mpuxomutcs  90-95%
HOBOOOpa3oBaHuil 3Toro oprana [1]. OgHUM U3 XMMHUYECKUX BEIIECTB, CIIOCOOHBIM
BbI3BAaTh paK JIETKOTO Y SKCIHEPUMEHTAJIbHBIX >KUBOTHBIX, fABisieTcs ypertaH. llo
JAHHBIM 3apyOEeKHOM JIUTEepaTypbl OJHOKPATHOE BHYTPUOPIOMIMHHOE BBEJICHUE
yperaHa B J1o3€ | T/KTr Macchl Teja MPUBOIUT K PA3BUTHIO aJCHOKAPIIMHOMBI B JIETKUX
7a00OpaTOpPHBIX  KUBOTHBIX uepe3 6 wmecsueB [2, 3]. Pa3BuBarommiics
3JI0KaY€CTBEHHBIN MPOIECC SBISETCS JJI JI000TO OpraHru3Ma XpOHUYECKHUM CTpecc-
dakTopoM. OIHUMU M3 MEPBBIX OPraHOB, PEArMPYIOINIMMH Ha CTpPECC, SIBJISIIOTCA
HagnoueyHuku [4]. OOmmil OTBET Ha BHEIIHUE pa3JApPaXEHUS CTEPEOTUIIEH U
BKJIFOYAET B ceost TpHU cTaguu 1o
I Cenbe: cragus TpeBOTW, CTaaus aJanTalydH, CTaAus UCTOWIECHUS [5],
NEPETEKAOIINE U3 OJHOU B IPYTYIO.

[lenb uccienoBaHusl — U3YYUTh U3MEHEHUS! YPOBHS KOPTHU30J1a HAATIOUEUYHHUKOB
KpBIC TIPU BBEACHUU ypeTaHa.

Marepuansl u Meroasl. Pabora BeimosHeHa Ha 50 KpbIcax-caMIlax JIMHUH
Wistar B Bo3pacte 2-x MecsmeB ¢ ucxomnod maccoit 180-200 r. Kpwichl ObLIH
paznenensl Ha 2 rpynnbl. [lepBasi (koHTposbHas) — uHTakTHBIE (N=20). Bropas
(ombITHAs1) — caMIbl C OJAHOKPATHBIM BHYTPHUOPIOIIMHHBIM BBEJECHHUEM ypeTaHa B
no3e 1 Mr/Kr Maccel Teja KpPBIChl, KOTOPBIM HHIYIUPYET KaHIEPOTCHE3 JIETKUX
(n=30). BsIBeacHHE >KMBOTHBIX W3 OKCIEPUMEHTA C 3a00pOM KPOBU KPBIC
npoBOAMIIOCH uepe3 1, 2 m 6 MecsleB IMociae BBEACHUS KaHLEPOreHa IyTEM
LEPBUKAJIGHON JIEKalUTAallMK C MPUMEHEHHEM 30JIETUIIOBOIO HAapKO3a M3 pacyeTa
5 mr Ha 100 r. Takum o00Opa3om, BO3pacT KpPbIC Ha MOMEHT BBIBEJCHUS HX W3
AKCIIEPUMEHTA COCTaBIIsLI 3, 4 U 8 MecsilieB. ONbITHBIE KPBICHl CPABHUBAIMCH HAMU C

HMHTAKTHBIMH  KMBOTHBIMH COOTBCTCTBYHOLICTO BO3pacCra  IJIA HCKIIIOYCHUA
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BO3PACTHBIX M3MEHEHUH. YPOBEHb KOPTH30Ja B CHIBOPOTKE KPOBHU OMPEICISUIA Ha
ABTOMATHYECKOM OMOXMMHUYECKOM U UMMYyHO(pepMeHTHOM aHanm3arope «ChemWell
Comboy ¢ momorpro nMMyHOGepMeHTHOTO aHanu3a, Habop OO0 «Xemay (Poccus).
CTaTUCTUYECKYI0 3HAYUMOCTh TOJYYCHHBIX JTAHHBIX OMpEAesin 1Mo {-Kputeputo
CreronenTa. J[aHHBIC TIPEACTABISLIA B BUJAE CpeAHEH apu(MeTHIeCKOW BETMYUHBI
(M) u ee cpeaneit omoOku (M).

Pesynbratel uccienoBanus. [Ipu nccnenoBaHUU KOPTU30J1a KPOBH BBHISIBJICHO
YBEIIMUCHHUE IOKA3aTeNIsl y OMBITHOM Tpymmbl yepe3 1 mecsa B 1,56 pa3 (<0,03),
MOCTETIEHHOE CHIDKEHHE 10 YPOBHS MHTAKTHBIX 4epe3 2 M 3 Mecsa U pe3Koe
YMEHBIIICHHE TIoKa3aTels B 5,2 pa3a gepe3 6 mecsies (<0,02).

[lo wamemy MHEHUIO, JaHHble HU3MEHEHUS B MOpP(HODYHKIIMOHATEHOM
COCTOSIHUM HaJANOYEYHUKOB COOTBETCTBYIOT (hazam ctpecca mo I'. Cenbe. YUepes
1 Mecsdn mocne BBEJEHUSI ypeTaHa B OpraHM3Me BO3HUKAeT (pasa TPEeBOTH, KOTopas
COMPOBOXK/IAETCS YCUIICHHBIM BBIOpOCOM KOpTH30ia. Yepe3 2 Mecslla pa3BUBACTCS
CTaaus aJanTalyy, KOTr/ia ypOBEHb KOPTHU30J1a MPUXOIUT K HopMe. Tak Kak JAeiicTBHe
KaHIIEpOT€HA Ha OPTaHU3M IIPOJIOJDKAETCS, PA3BUBACTCS CTAIUSI UCTOIICHHS, KOTOpas
MPUXOJUTCS B HAILLIEM OMBITE HA 6-i Mecsl dKCrepuMeHTa. MIMEeHHO Ha 3TOM Cpoke
PE3KO CHUYKAETCSI CEKPEIusi KOPTU30Jia HaAMOYeYHUKaMu. J[JTuTeIbHOe BO3/ICHCTBIE
KaHIIEpOT€HA Ha OpPraHu3M B KOHEUYHOM HWTOT€ MPHUBOJUT K PA3BUTHUIO OMYXOJIU
JIETKHX.

BriBoa. Takum o0Opa3om, HaMH BBISIBIICHO, YTO BBEJCHHUE ypeTaHa BBI3BIBACT
M3MEHEHHUs YPOBHs KOpTH30Ja. Bo3melicTBre KaHIIEpOreHa Ha OpraHu3M UMHTHPYET
dasnl ctpecca mo I'. Cenbe: uepe3 1 mecsi pa3BuBaeTcsi (aza TpeBOrH, uepes 2 U

3 mecsra — (aza agantanuu 1 yepe3 6 MecsieB — Ga3za UCTOIICHHUS.
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KOHBEPI'EHIUS METOJ10OB YACTOTHOI'O AHAJIM3A IIPH
NCCIEJOBAHUU AKYCTHYECKHUX CUT'HAJIOB OPI'AHOB
@Deoanun B.U.", Keawmnuna I'.A.", Ilempoeckuii A.C.?, Kanyeuna H.M.*
'BopoHeKCKHMH roCyI1apCTBEHHbIH TEXHUYECKUI YHUBEPCHUTET,
Bopone:x, Poccuiickas ®@enepanus;
’FOro-3anagHblii rocy1apCcTBEeHHbI YHUBEPCHUTET,
Kypck, Poccuiickas ®@enepanus

BBeaenue. Jlnsi auarHocTUKM Xapaktepa (YHKIHMOHUPOBAHUS Pa3IUUYHBIX
OpraHoB HU-WIN (DU3MOJOTHUECKUX CHCTEM OpraHu3Ma B KIMHHYECKONW MeIULInHE
IIMPOKO HCIIOJB3YETCSl AyCKyJbTalus. Pa3BUTHE COBPEMEHHOTO MEIMIIMHCKOTO
npuOOPOCTPOCHUS U JOCTUKEHHSI HCKYCCTBEHHOTO MHTEJUIEKTA [T03BOJISIET HE TOJIBKO
PErHCTPUPOBATh AKYCTHUECKHE CUTHAJIbI, HO M OCYIIECTBISATh MHTEIUICKTYaJIbHbIN
MOHUTOPUHT C TOJJCPKKOW MPUHATHUA BpaueOHBIX pemieHuil. Wnentuduxaius
COCTOSIHMM  SIBIISIETCA ~ KJIACCMYECKOM  KiacCU(PUKAUMOHHOW  3ajmayedl U
OCYIIECTBIISIETCS. HA OCHOBE M3MEPEHUS U MOCIEAYIOIIEed KOMIbIOTEPHOI 00paboTKu
3HAYEHUN ONPENICICHHBIX UHAUKATOPHBIX MEPEMEHHBIX. 3aME€TUM, YTO aBTOHOMHAas
CUCTEMa YINpaBIICHUS B OpPraHU3ME YEJIOBEKa, KakK IPaBWIO, (PYHKIUMOHUPYET B
paMKax KOHUEMINU HEYETKOTO PETYIMPOBAHUS TEMOCTATUYECKUX COCTOSIHHIM.

Kak mpaBuio, MOCKOJIBKY NpOLIECC HM3MEPEHUS B aBTOMATU3UPOBAHHBIX
CUCTEMax YIpaBJIEHUS OCYILIECTBISETCA HENMPEPhIBHO, TO BO3HUKAET MpoliemMa
BBIJICJICHUSI M3 PErUCTPUPYEMOr0 CHUTHajlda COCTAaBIAIONIMX, HA OCHOBE KOTOPBIX
dbopmupyroTcs cnenudpuuecKkue HHINKATOPHbBIC MOKa3aTelH.

Jlnst pa3petieHus ykazaHHOM TPOoOIeMbl IPUMEHSIOTCS METO/Ibl aMILTUTY IHO-
YaCTOTHOTO  aHajM3a pPETUCTPUPYEMBIX CHTHAJOB (MPU  ayCKyJdbTallkud —
aKyCTHYECKOI0 YacTOTHOTO Juara3oHa) Ha OCHOBE mpeoOpazoBaHuii dypbe win
Yomma [1], BenbeT-aHammze [2], mpuMeHeHus  Oucrnekrpa  (TpoHOM
aBTOKOppESIMOHHON (GyHKIMK) [3, 4] W ApPYrux METOJOB «CJEIMOro aHaiu3a
curHana» [5, 6]. IIpuMeHSIOTCA METOJbl YETKOTO M HEYETKOro YIpaBJICHHUS,
MHOTOareHTHBIM aHaJIN3, HCKYCCTBEHHbIE HEHPOHHBIE M HMMYHHBIE ceTH [7],
paziuyHble METOMAbl BbIAENEHUS WHGOPMATUBHBIX Npu3HAKoB [8, 9], anamuza

dazoBoro moptpera [10]. IIpm 3TOM Ka4yecTBO NMPUMEHEHHUS Pa3IMUYHBIX METOJOB
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3aBUCHUT OT OIBITA MCCIICIOBATENS U XapaKTEPUCTHK O00ydJaromux BEIOOPOK. B cBs3M
C ATUM B TMOCJEAHEE BpeMsi OOJIbIIIOE BHHUMAHHUE CTall0 YJENIATHCS MPUMEHEHUIO
CUHEPTreTUYECKOro TMOoJXoja MNpu aHamu3e curdHaia [11], cucreMHbIM 00pazom
OTPAXKAIOUIETO MPOUCXOJIAIINE CAMOOPTaHU3alMOHHBIE TPOILIECCHI B OOBEKTE BO
BpPEMSI €70 PETUCTPALIHH.

PazHooOpazue Qopm uzIydaembix O00BEKTOM CHUTHAJIOB MPHUBOJAUT K
HEOOXOJIMMOCTH KOHBEPICHIIMU PE3YJIbTATOB MPUMEHEHUSI PA3JIMYHBIX KOHIEMIIHMA
aHanu3a (METOJO0JOTUYECKUA U THOCEOJIOTMUECKH OTIMYAIOIIUXCS IPYT OT Apyra) AJis
MOBBIIIEHUS TOYHOCTH UJeHTUPUKauu coctosuus [12, 13]. Jlnsa cormacoBanusi, Kak
MPaBUJIO, HCMOJB3YIOTCA MOPOLEIYyphl  DKCIEPTHOIO  aHaIW3a, MpPU3BAHHBIC
OCYILIECTBIISITh ONTUMAJIBHYIO KOHBEpreHIHUIo [4].

VYuuThiBasi akTyaJIbHOCTh NMPOOJIEMbl KAUECTBEHHOW HJCHTU(PUKAIIUN KIacTepa
COCTOSIHMS, IIEJIbI0 HACTOSIIEH padOThl SABIAIOTCS pa3pabOTKa M HUCCIEI0BAHUE
JTMArHOCTUYECKUX BO3MOXKHOCTEH KOHBEPICHIIMH PE3YJIbTATOB Pa3IUYHBIX CIIOCOOOB
aHAJIN3a U3JTy4aeMOr0 ONPEAECIEHHBIM OPraHOM aKyCTHYECKOTO CUTHAJIA.

B kauectBe 00BEKTa HCCIEAOBAHHWI pacCMaTPUBAIKNCH JBa HOBBIX METOJA
BBIJICJICHUSI UHIUKATOPHBIX MEPEMEHHBIX U3 W3JIy4aeMOIro AaKyCTHYECKOr0 CUTHasa,
OCHOBAaHHBIX Ha MPEoOpa30BaHUSX MATPHUIl: OMCIEKTPa M KOPPEJSIIIMOHHBIX CBS3EH
XapaKTEPUCTUK aMIUIMTYJTHOTO crekrpa dypbe B HMHPOPMAIMOHHBIX YaCTOTHBIX
Jrana3oHax.

B kadecTBe HaTypHBIX JAHHBIX HCIOJIb30BAINCH CHUTHAJIBI aKyCTHYECKOIO
1IymMa, perucTpUpyeMoro B MPOIECce ayCKYJIbTAIlUU JIETKUX MPU Pa3IMuHbIX (hopMax
OpOHXHWTA U Cep/la, IPU PA3TUYHBIX MATOJOTUSIX (YHKIIMOHUPOBAHUS.

Matepuaniet u  Meroabl. IlycTh 0OBEKT WCCIENOBaHUS  HMCITyCKaeT
akyctuueckuii curnan x(1). ITocme peructparuu u o0pabOTKU CUTHAJ MIPEACTABIISACT
coboit  mmdpoByro dopMy ¢ ONpPEACICHHOW  YacTOTOM  JAMCKPETH3alUU
(ynosnetBopsromieit Teopeme KorenpaukoBa — HaiikBucra — [llennona). TpeOyercs
chopMupoBaTh U3 JAHHOTO CHUTHAJa WHAUKATOPHYIO TEpEeMEHHYIO (TpU3HAK,
MOKa3aTeslb), TO3BOJIAIONIYI0 C TIPHEMJIEMBIM KayeCTBOM HJICHTU(DHUITMPOBATH

COCTOAHHUEC HCCICAYCMOI'O 00BEKTA AJIl OpraHu3alvy  KaudCCTBCHHOI'O YIIPABJICHUA
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TPACKTOPHUEH €ro JBWKCHHUS B MPOCTPAHCTBE COCTOSHMIA (Tepamwus, KymupOBaHHE,
MOJJIEpKaHUE B ONPEAEICHHOW JOMYCTUMOM 00JIaCTH U T.I1.).

Jlyis pemieHust ykazaHHOW 3a7a4d TPEJIaraeTcsl UCIOJIb30BaTh KOHBEPTCHITUIO
IByX pemapommx npaBwi.  OmgHO  dopMHpyeTcCs Ha OCHOBE OHWCIIEKTpa
peructpupyemoro curnana X(t). Hazosem sto npasuio — BISPrule. Bropoe mpasuiio
CHUHTE3UPYETCs] Ha OCHOBE aHAIM3a MATPHUIII MAPHBIX KOPPEIAIMOHHBIX OTHOIICHUH
MEXIy pa3HOOOpa3HBIMH XapaKTEPUCTUKAMH aMIUIUTYJAHOTO CIekTpa Dypbe
curtaia X(t) (¥ BBIYMCIIEHHBIX BTOPHYHBIX (PYHKIMH OT Hero — auddepeHimana u
WHTETpajia) B BBIJICICHHBIX WH(POPMATUBHBIX YaCTOTHBIX auara3oHax. HazoBeM 310
npaBmwio — MCORrule. KonBeprentHoe pemaromniee MpaBHio O0O3HAYMM Kak
CONVTrule. Pemaroriee mpasmio CONVrule mpencraBuM B Bue MPOIYKIUK:

«IF Al THEN CI with confidence CCRI», (1)

rae: Al — antecedent, Cl — consequens, CCRI — ko3¢ GuIieHT yBEpeHHOCTH B
NPUMEHEHUU JaHHOTO PEIIAIoNIero IMpaBuia, WACHTU(PUIUPYIOIMIETO COCTOSHHE
oowekra SO kak kiacrep WI; Cl (Sowl ); 1=0,1,..,.L — uaaeKkc HASHTHPHUIMPYEMOTO
KJ1acTepa.

Yacraele perratone npasuia BISPrule u CONVrule npencrasisirores B Bue:

BISPrule : «IF ABISI THEN CI with confidence CCRBISI», (2)

MCORrule : «IF ACONVI THEN CI with confidence CCRCONVl1y, (3)

rae: ABISI u ACONVI, CCRBISI u CCRCONVI — co0OTBETCTBEHHO,
annennaeHtel npasuwn BISPrule m CONVrule, kosdduivieHTsl yBEpeHHOCTH B
pe3ynbTaTax MPUMEHEHHUS dTUX TPABUIL.

[Tpennaraercs cienyromuii anroput™ kousepreruu BISPrule » MCORrule.

1. UcxomHoe MHOXKECTBO TUCKPETHBIX HCXOJSAININX aKyCTUYECKUX CHUTHAJIOB
{X(OIN (N — xommuectBO auckper) moxapasnensercs Ha oOydaromee {X(t)}N1 wu
AK3aMCHAIIMOHHOE {x(t)}N2 TIOJIMHO’KECTBA: (X IN={x() INI{x(t) }N2,
N=N1+N2.

2. Ha mnommuoxectBe {X()}N1 cunresupyrorcs mnpasmina BISPrule u

MCORrule.
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3. 3amaercs KOMMYECTBO PEKypCUH TMPOBEPKH KayecTBa KJIacCHU(pUKAIUU
o0nekTa pemarornumu paswiamu BISPrule m MCORrule — NQC10.

4. B xaxpaon pekypcuu metogoMm Monte-Kapio st Bcex aabTepHATHBHBIX
KJIacCOB (POPMHPYIOTCS 3K3aMeHaIMoHHbIe moaMHOKecTBa {X(1)}N1, Ha KOTOpPBIX
ompenenseTcs wMarpuiia Kod()QPUIMEHTOB KBAIU(PUKAITMOHHON 3(P(HEKTUBHOCTH
npaswi BISPrule u MCORrule — {AC}NQC*L,2.

5. Bemuucnsrorcss 3HaueHuss kodpduimenta koHkopranuu Kengemna mo
matpurie {AC}NQC*L,2 (anamornuno koaddunmenty Kenuemra B 3KCHEPTHOM
ananuse) Whc.

6. 3a ko>DpuIMEHTHl YBEPEHHOCTU YACTHBIX pEIIAOIIUX  MPaBUI
npuHuMaroTcs BeanuuHsl (4) (5).

7. CHUHTE3UPYIOTCSI KOMIIOHEHTHI KOHBEPIeHTHBIX pemaronmx mpaBui (1)
UICHTH(HUKAIIMKA COCTOSHUSA 00bekTa (cooTHeceHus K kiactepy |): (6), (7).

AJroput™Mbl CHHTe3a dYacTHhIX pemaronux mpasua MCORrule, BISPrule,
CONVTrule paccmotpens! B padore [2].

PesynpraTel ucciaemoBanus U oOcyxiaeHue. IIpenmaraeMbiii moaxona  ObBLI
anpoOWpoBaH MPH  HCCIENOBAaHMM  BO3MOXHOCTH  JTMAarHOCTHUPOBAHUS  TI0
aKyCTUYECKOMY CHUTHAJly OCHOBHBIX (hOpM OpOHXHTa ¥  TATOJOTMYECKHX
3a00JieBaHUl cepla, perucTpUPyeMOro B MpoLecce ayCKyIbTallHH.

[TockonbKy perucTparus 3ByKoBoro curaana X(t) Moria comepkaTh y4acTKH C
apregaktamMu, TO TO PEKOMEHAAIMSIM MEIUIMHCKUX CHEIUATNCTOB BpeMs
peructpauud npu (GopMupoBaHUM 00yyaromux BbBIOOPOK cocTaBuiao 30 CekyH..
JloroHUTENbHO (opMupoBaKCh JtareHTHbIe curHanbl: dX(t) u sX(t, T) — nepsbrit
MIPEACTABIISUT COOOM OIIEHKY 3HAYECHHI TEePBOI MPOU3BOIHOM, BTOPOM — MHTETpai 3a
uHTepBan BpemMeHu T. OObeMbl 00ydYarouux NOPUMEPOB IJs PacCMaTpUBAEMBbIX
KJIACTEPOB COCTaBWIM (TIPOCTYIIMBAIOCH M PETUCTPUPOBATIOCH OpPOHXHAIHLHOE
neixanue): WO — «370poBbie» — 54 mpuMepa aKyCTHYECKOTO CUTHAJIA JBIXaTeIbHOTO
myMa (MpociaylIMBagoch OpOHXUAIbHOE AbIXaHue), Wl — XpoHu4ecKkuid OpOHXUT —
82 mpumepa, W2 — ocTphliii OpoHXUT — 58 mpumepoB. CiydaiiHbIM 00pa3oM ObLITH

chopMupoBaHbl OOywaromiass W SK3aMEHAIMOHHAss BBIOOPKH (TMOJIMHOXKECTBA)
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o0beMHBIMU cooTHOMeHusiMHA [ 14, 15]: oOyuatomas Beibopka niust WO — 33 mpumepa,
mist Wl — 51 mpumep, mns W2 — 36 mpumepoB. Kaxmas 3amuch MOTydria
unentudukarop X()I,k (I — «<aomep» kimacrepa, K — Homep 3ammcu B kiactepe). U3
3anuced OBLIM BBIJIETCHBI YYAaCTKU BpeMeHHOro mpomexytka B 20 cekyna. Kaxnas
3amuch B BhIOOpKax 3amaBaniack uueHtudukaropom X(H)k (I — «aomep» kiacrepa,
K — HoMmMep 3amucu B Kkiacrepe). Bce curHambl Juis COONIONCHUS YUCTOTHI
IKCIIEPUMEHTa OB OTQIIBTPOBAHBI U OIMU(PPOBAHBI C YaCTOTOH IMCKpPETH3AIMH
2,8 kl'm. beutn  BbLIENEHBI ClIEAyIOMKE HHPOPMAIMOHHBIC IUANa30HBI YacTOT:
dl — 5-120 I'm, d2 — 400-900 I', d3 — 800-1300 I'u. IIpumevanwue: Ay pacyera
MaTpHUI] KOPPEISAIMOHHON CBSI3U MEXIy WH(GOPMATHBHBIMH IPH3HAKAMH CIIEKTPa
MOIIHOCTH AaKyCTHYECKOTO0 CHTHAaja JbIXaTeIbHOIO IIyMa, PETUCTPUPYEMOTO B
nporiecce  ayCKyJdbTallMd, TMPUMEHSJIACh METOAHMKA «IUIABAIOIIETO OKHa» B
10 muckper u oO0muUM KoiuyecTBOM — 60 (penpe3eHTaTUBHO 1O PEKOMEH-
nanusm [29]).

[lepBoHauasibHO aHCcamOJIb NPHU3HAKOB BKIIOYal B ce0s 126 31neMEeHTOB —
KaHAMIATOB Ha MHAMKATOPHBIC mepeMenHbie: Min(Z(t)), max(Z(t)), M(Z(t)), s(Z(t)),
As(Z(t)), Ex(Z(t)) m wux apudmMeTHUeckre KOMOWHAIMM — COOTBETCTBEHHO,
MHUHHMAaJbHOE, MaKCHMaJIbHOE, CpeOHee, CpPEIHEKBAJpaTUYHOE OTKIOHEHHE,
acUMMeTpuss M dkcuecc curHana Z(t) m ux pasnuuabie cooTHomeHus (Z(t) —
anamusupyemble curHanbl X(t), dx(t) m  SX(t,T) B BbLmeneHHBIX HH()OPMATHUBHBIX
Jara3oHax).

[IpoBeneHHBIM aHaNW3 KOPPEMALMM YacTOTHBIX JHANAa30HOB MO3BOJIMI
BBISIBUTH, 4YTO: MEXAy co0oii koppemmpyior dl w d2, d2 w d3 nmana3ossl 1o
criekTpam MoinHoctedl curaanoB X(t)l,K, mepBeiii 1 BTOpOW aWama3oH MO CHUTHATY
X()Lk u curmanam dx(t)lLk wu sx(t)lk, tperuit u Bropoit mmanazonsr mo SX(t)lK.
BeIsiBiIeHO, YTO Ha HHU3KHX 4YacTOTaX TMPEANOYTUTENIFHO  aHaJIM3HpPOBAThH
HETOCPEICTBEHHO PETUCTPUPYEMbIi akycTHueckuid curHai X(t), Ha 6oyiee BBICOKUX —
ero quddepeHumanbHble (CKOPOCTHBIE) M MHTETpaibHbIe CBOMCTBA.

[locnie mpuMeHeHHWS  Pa3BEIOYHOTO  KOPPEIIMOHHOTO  aHalu3a |

UCCJIEIOBAHUS JIMHEMHBIX PErpeccuil HMCKOMOE MHOXECTBO HWH(OPMATUBHBIX
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MPU3HAKOB YMEHBIIWJIOCH BIBOE M cocTaBwio 63 amemenra — (i=1,...,7; ]=1,2,3 —
HOMEpa BBIJICJICHHBIX YaCTOTHBIX JAHMara3oHoB; M=1 — cooTBercTByeT curaany X(t)l,k,
m=2 — dx(t)l,k u m=3 — sx(t,T)l,k), a umenno:

3IeCh - CIEKTpalbHble MomHocTH curHaiga Zz(f) B awamasone dj,
COOTBETCTBYIOIINE TUCKPETE CIEKTPA, KOJTUIECTBO YACTOTHBIX JUCKPET B JHAIa30HE
dj ; As() u EX() — cooTBeTCTBEHHO, ACHMMETPHS U IKCIIECC.

CpaBHHTENBHBIC PE3YJIbTAaThl KadeCTBa TNPUMEHEHHUS PENIAIONINX TPaBUI
(KOHBEPreHTHOTO ¥ YaCTHOTO THUIIOB) M HTOTH TUATHOCTHKHU COCTOSIHHSI IbIXaTeIbHON
CHUCTEMBbl B pAcCMAaTPHBACMBIX KJIACTEpaX BPAauyOM TIO3BOJMJIN BBISIBUTH PSJI
cnenu(pUUecKnX ILernoyex (Kk03(pUUMEHT KOHKOPJAUWUW YAaCTHBIX MPABUIL,
BBIYUCIICHHBIN aHanuTH4ecku, coctaBmt Whc=0,87). Hanpumep:

- m1s knacca w0:  (m=1 (d=1,2,3), m=2 (d=2,3), m=3 (d=1,3);

- st kmacca ol:  (m=2 (d=1,3), m=3 (d=1,2);

- i knacca 02 (m=1 (d=1,2), m=2 (d=2,3), m=3 (d=1,2).

[lo moMy4eHHBIM CHENU(PHUUSCKUM IeMoYKaM OBUIM CHHTE3UPOBAHBI U
anpoOupoBaHbl HA 00YYAIOIINX BHIOOPKAX CIEAYIONINE PEIIAIOIINE MPAaBUIA;

ns knacrepa 00:

BISPrule — IF THEN So WO with confidence 0,9 AC=0,9;

MCORrule — IF () () THEN So W0 with confidence 0,9 AC=0,8;

CONVrule—1IF () or(() () THEN So W0 with confidence 0,83 AC=0,9;

Bpau-tepanesr AC=0,86.

Jns xnactepa ol

BISPrule —IF THEN So[] W1 with confidence 0,86 AC=0,88;

MCORrule — IF () () THEN So W1 with confidence 0,9 AC=0,76;

CONVrule—1IF ( )or (() ()) THEN So WO with confidence 0,83 AC=0,92;

Bpau-tepanesr AC=0,79.

Jlnst knactepa m2:

BISPrule — IF THEN So W2 with confidence 0,94 AC=0.92

MCORrule — IF () () THEN So W2 with confidence 0,9 AC=0,96;

CONVrule — IF( or ()()) THEN So W2 with confidence 0,87 AC=0,98;
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Bpau-tepanesr AC=0,84.

B kauectBe 6a30Boro Obu1 BBIOpaH kiaactep WO; eciiu He BBIIOJIHAETCS HU OJTHO
U3 IpaBWI, TO TpeOYyeTCs MPOBECTH IOMOJHUTEIbHOE OOCIEI0BAHUE ABIXATEIbHOU
CUCTEMBI, MPHUBJICKAs  CIECHUATMCTOB-IKCIIEPTOB;  IEPECEUCHHE  HHTEPBAIOB
HOJYEPKUBAET OTCYTCTBUE YETKUX IPAHMI] MEXAY PacCMaTpUBAEMbIMU KJIaCTEpaMHU.

BriBOEI.

KoHBeprenuusi pelmarpmux MOpaBWI  NO3BOJSET IMOBBICUTH  TOYHOCTh
UACHTU(UKAIMA COCTOSIHUSL HaOitoaeMoro oObeKTa B cpeaHeM Ha 5-6% 1o
CPaBHEHMIO C YaCTHBIMM pemaromuMu mnpaswiamMu u Ha 10% mo cpaBHEHHIO C
KJIaccu(pUKanuen 3KCIepTOM-4€JI0BEKOM. DTO CIOCOOCTBYET YJIYUILIEHUIO KadyecTBa
nedeHus. [lomydeHHble 3HauYeHHA JIMArHOCTHYECKHMX I[IOKa3zaTejed KadecTBa
(?b(deKTUBHOCTH TPUMEHEHHS) TMO3BOJISIIOT ClEJIaTh BBIBOJ O  MPUEMIIEMOCTH
pelIaoIUX NpPaBUJI JUIsl HCHOJB30BaHUS B CHUCTEMaX TMOAJEPKKH MPUHITHS
BpaueOHbIX pemieHud. OTIMYUTENbHOM OCOOEHHOCTBIO SIBISIETCSl aHajiu3 He
CHEKTPaJIbHBIX XapaKTEPUCTHK, a HUX (YHKIHOHAJIBHON CBSA3M, 4YTO IO3BOJISET
BBISIBUTH HOBBIE CBOMCTBA M YYMUTHIBATh COCTOSIHUS, XapaKTEpU3YIOLINE W3MEHEHUE
(YHKIIMOHUPOBAHUS BHYTPEHHEW CHCTEMBI YIPABIIEHUS KaK PEaKIMH HAa BHEIIHEe

BO3JIeHCTBUE (YIPABISIONIEE WM BO3MYIIAOIIIEE).
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U ITOBEJIEHUSI KPBIC-CAMOK BUCTAP B TECTE «ITPUTIOJHATBIN
KPECTOOBPA3HBIN JABUPUHT» B IIOKOE
Xaycmoea JI.B., Bopeyav A.O., Kopoooea B.H., Maiioposa M.®D., Monuanoe U.IL.,
Cmapoeoitmosa B.A.
Kypcknii rocygapcTBeHHbIM MeIUIMHCKU YHUBEPCUTET,
Kypck, Poccuiickas ®@enepanus

AKTyallbHOCTb. 'TpEBOXKHBIE pPACCTPOMCTBA — caMmble pacrnpocTpaHtHHbIE
HapymieHuss ncuxukd. Ilpumepno 33,7% HaceneHus CTpajarOT OT JIAHHOTO
Henyra [6]. MIMeHHO mno3TOMy cO3J4aHuE€ CpENCTB ISl JICYEHUS TPEBOMKHBIX
pPacCTpPOMCTB  ABJISIETCSI  AKTyaJIbHOM  3ajadeil. MogjenupoBaHue TPEBOKHBIX
COCTOSIHUA Ha JKUBOTHBIX SIBJIIETCS OJHHM W3 METOJOB H3Y4YEHUS HTHOJOTHUH,
naToreHesa, a TaKkKe pa3padOTKH CHOCOOOB JIeUeHUS U NpOoPUIaKTUKU
MaTOJIOTUYECKOMN TpeBOTH [4].

WTak, TpEeBOKHOE PACCTPOMCTBO SBISAETCA PACIPOCTPAHCHHBIM ICUXHYECKUM
3a00JIeCBaHUEM U OKa3blBA€T 3HAYUTENIBHOE BIUSHUE Ha CEPJACYHO-COCYAMCTHIE
3a0oneBanusi (CC3). MHOro4ucieHHbIE JaHHbIE MOATBEPKIAIOT, YTO TPEBOTa
CIIOCOOCTBYET BO3HHUKHOBEHHIO M mporpeccupoBanuto pasznuynbix CC3  uepes
paznuyHble  (QU3HOJOTUYECKUE M  TOBEJCHYECKHE MEXAHHU3MBI. Heckomnbko
CBA3aHHBIX C TPEBOTOH sjep, BKIIOYAas MHHAAJIEBUJIHOE TEJIO, TMIIOKAMI, SJIpO,
TEPMUHAIBHYIO IIJJACTUHKY H MEIUaJbHYI0 MpePpOHTANIbHYIO KOpY, HMEIOT
pemaromiee 3HaueHue npu CC3. JlokazaHa CUIbHAs CBSI3b MEKIY dTHUMH SIAPAMU U
BEreTaTUBHON HEpBHOW cuctemoil. CieqoBaTenbHO, TpeBOra MoxkeT BiausATh Ha CC3
4yepe3 O3TH AaBTOHOMHBIE HEWPOHHBIE CTPYKTYpbI, COCTOSAIIME W3 CBA3AHHBIX C
TPEBOTOM SIAEP U ABTOHOMHOM HEPBHOM CUCTEMBI [§].

CoryacHo Teopur MOHTroMEpH, 1aBasi BO3MOKHOCTb KUBOTHBIM HCCJIEN0BATH
3aKPBITBIA WJIM OTKPBITBIA pyKaBa MPUIIOAHATOrO KPEecTOOOpa3HOro JaOUpHUHTA
(ITKJI), MOXHO wu3y4yaTh HMX MCCIEAOBATEIbCKYI0 MOTHUBALMIO B CHUTyallUsX C
pa3IMYHONM MHTEHCUBHOCTHIO cTpaxa [9]. HoBble mJisl )KMBOTHOTO CUTYallMd MOTYT
BbI3bIBaTh KOH(DJIMKT MOTHBALMM cTpaxa U uccieaoBaHus. B nmaHHoM Mertone

OTMCHAIOT BPCMA, HpOBeI[tHHOC JKUBOTHBIMU B OTKPBITBIX M 3adKPBITBIX pPYKaBaX,

212



MOBOPOTHI, CBEIIMBAHUS, CTOWKH, BBHITATUBaHUS [2]. TpeBOXKHOE COCTOSIHUE
#uBoTHOro B I[IKJI BO3HMKaeT B YCIOBHSX IOTEHIIMAJIBHOM ONACHOCTH. BaykHO
NOHUMATh, YTO B TECTE€ HEMOCPEICTBEHHO H3MEPSETCS HE TPEBOKHOCTb, a pa3Has
MHTEHCUBHOCTh HCCJENI0BATEIBCKOrO IMOBEAEHUS XUBOTHOro. CTENEHb YTHETEHUs
UCCIIEOBATEIbCKOTO MOBEAEHUS MO ICWCTBUEM CTpaxa WIH TPEBOKHOCTA MOXKHO
OIICHUTH MO TAKUM I0KA3aTeNIAM, KaK BPEMS M KOJUYECTBO MOCEIICHUH KUBOTHBIM
OTKPBITBIX PYKaBOB JIAOMpHHTA, OOHIOXMBAaHUE TOJla M CTEH, HAaJU4Hhe CTOEK,
ceemmBanuid. OddextuBHocTs Tecta [IKJI g onpeneneHust  AeHcCTBUS
AHKCHUOCEJIEKTUBHBIX MPENaparoB MOHO TOBBICUTH IIPOBEICHUEM JETaJIbHOIO
aHanu3a OOJBIIEr0 Yucia MOBEICHYECKUX IOKa3aTeseil, perucTpupys, Hampumep,
TaKue MoKa3aTelv, Kak M03a BBITATUBAHUSA U TPYMUHT. YacTOTa MO3bI BHITATUBAHUS B
HAIIPAaBJICHUU OTKPBITBIX PYKAaBOB MOXET MCIOJIB30BATHCS B KA4YECTBE MOKA3aTENs
OLIEHKH pHUCKa, OJIM3KOr0 MOBEJEHYECKOMY MTOKA3aTEeNI0, CBI3aHHOMY C TPEBOroi [7].
MHorouucieHHble uccienoBanus noseaeHus rpei3yHoB B [IKJI nokazanu nzberanue
KUBOTHBIMH OTKPBITBIX PYKaBOB JIAOMPHHTA, YBEIMYEHHE B OTKPBITHIX pyKaBax
YacTOThl TMOBEACHUYECKON peakuuu 3amMHpaHus U jAedexanuil, XapakTepHbIX IJis
I'PBI3YHOB IIPU NPOSBIECHUU cTpaxa [5].

[lens uccnenoBanusi. V3yuyuTh B3aMMOOTHOIIEHHE BapHaOEIbHOCTU pUTMA
cep/ilia U MoBeJACHUs Kpbic-caMOK Bucrtap B Tecte «lIpunomusaTeiii KpecTooOpa3HbIi
JTAOUPUHT» B MOKOE.

Matepuainbl 1 MeTopl. B omnbiTe Ob1H HcioNb30BaHbl 20 Kpbic-camok Buctap
maccoii 180-220 r, momyuenHbix n3 SPF-BuBapus MHCTHTYTa IIUTOJIOTHH ¥ TEHETUKU
CO PAH wu npomeammx 14-mHEBHBIM KAapaHTUH B  JKCIEPHUMEHTAJIBHO-
Oouonornueckor  kiauHUKE — Kypckoro — rocygapcTBEHHOTO  MEAHULMHCKOIO
yHUBEpcHUTETa. B nomemeHnu, Tre COIepXk adu IKHUBOTHBIX, MOIAECPKUBAIN
Temneparypy Bozayxa 22+2°C, Bnaxxknocts 60+5% u 12-yacoBoii pexxum (cBet ¢ 8:00
10 20:00). XKupoTHble ObLTH 0OecedeHbl KopMoM 1 Bogoit ad libitum.

[IpunonHATIi  KpecTooOpa3HbIi JTaOUPUHT COCTOUT U3 2  OTKPBITHIX,
2 3aKpBITHIX PYKaBOB AJMHON 50 ¢cM M MIUPUHOW 15 cM U LEHTpaiIbHOU IJIOIIAAKU

I15%15 cm u npunogusatr Ha 50 cMm Hax ypoBHeM mona. OcBenieHue B 3aKpBITHIX,
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OTKPBITHIX pykaBax u meHTpe coctarisuio 450, 300 u 240 nx, cooTBeTCTBeHHO. JIJIs
nojepkaHusl eauHoro (pepoMoHOBOro (oHa TSI BCEX OKCHEPUMEHTAIBHBIX
KUBOTHBIX IE€pEJ] MPOBEACHUEM HCCIEAOBAHUS B YCTAHOBKY IOMEIIATIU HYJEBOE
KUBOTHOE M OCTaBISUIM €r0 CBOOOJHO TMEpEeMeIIaTbcs B TEUEHHE 5 MHH. 3aTeM
UCCIIelyeMOe >KMBOTHOE TIOMEIIAM Ha IEHTPAJIbHYIO IUJIOMAJKYy JaOupuHTa
MOPAOYKOM B CTOPOHY OJHOTO M3 OTKPBITBIX pPYKAaBOB W OCTaBISUIA  Ha
5 MUHYT, B TEYCHHE KOTOPBHIX TOBEICHHE B JAOUpPUHTE (PUKCHPOBAIOCH Ha
udpoByto Bujeokamepy. Ilocie kaxIoro >KMBOTHOIO yCTaHOBKa oOpabaThiBasiach
MBUIBHBIM ~ pacTBOpoM. IloBeneHHE JKMBOTHBIX AaHAJIM3UPOBAIM C TOMOIIBIO
nporpammuoro ooecrieueHuss SMART 3.0 (PanLab Harvard Apparatus, Mcnanus), ¢
MIOMOIIBI0O KOTOPOT'O OLICHUBAJIIOCH BPEMS, MPOBEJCHHOE B OTKPBHITHIX U 3aKPBITHIX
pyKaBax, HIEHTPAJIBHOW IUIOIAJKE. U YMCIIO CBEIIMBaHuM [3].

[TokazaTenu BapuaOEIbHOCTH PUTMA CEpAILla PErHCTPUPOBAIM MPHU TTOMOIIH
IporpaMMHO-arapaTHoro komiiekca «Puznobdent 2.5.1» (Heipoborukc, Poccus),
KOTOPBIN (PUKCUpPYETCS HA )KUBOTHOM IMOCPEACTBOM KHUJIETA U MO3BOJISIET COXPAHATh
BO3MOXXHOCTh CBOOOJIHOTO TIEpPEeMEIIeHUs] KpbIChL. JJis ajganTanu >KUBOTHOTO K
JAHHOM METOJIMKE /0 Hayaia 3KCIEpUMEHTa KpScaM MPOBOAMIN MPOOHBIE 3alKCH
JUTMTENILHOCTRIO 5 MUHYT 3 pa3a B HeJeso. AHanu3 BapruabeIbHOCTH pUTMa Cep/lia
IPOBOJMIIM IO CTATUCTUYECKUM, F€OMETPUUYECKUM U CHEKTPAJIbHBIM MOKA3aTesIM.
Craructuueckue mnokazarenu: UCC — uvacrora cepaeunbix cokpamenuid, RRNN —
cpennsst nnutenbHoCcTh nHTEpBaIOB RR, SDNN — cTangapTHOE OTKJIIOHEHUE MTOJTHOTO
maccuBa uHTepBanoB RR, RMSSD — kopeHb KBajapaTHBIN CpeIHEKBaIPATUYECKUX
oTKJIOHeHMI mocienoBaTeibHbiXx  RR-uaTepBamoB, pNN3 (pNNS5, pNN10) -
OTHOIIIEHUE YHWCTIa MOCienoBaTeNbHbIX ap RR-uHTEpBanoB, oTnnyaromuxcs Oonee
yeM Ha 3 Mc (5 mc, 10 Mc), k obmemy uuciny RR-untepBanoB, CV — koadduimeHt
Bapuaruu. ['eomerpudeckue mokazarenu: Mo — auana3oH 3Ha4eHU HanboJee 9acTo
BcTpevaromuxcs 3HadeHnii RR, AMo — 4ucio KapAHOCUTHAJIOB, COOTBETCTBYIOLIUX
3HaueHu0 Moabl, BP — Bapmanumonneii pasmax, MBP — uHAekc BeretatuBHOTO
paBHoBecus, IIAIIP — moka3arenb aJeKBATHOCTH MPOLECCOB  PETYIISIUU.

Crnextpanbhble nokazatenu: TP — cymmapnas momHocTs criektpa BPC, HF(mc2) —
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CyMMapHasi MOITHOCTh BhicOKO4acToTHOro komnoHenta BPC, LF(mc2) — cymmapnas
MOIIHOCTh HU3Ko4acToTHOro komnonenta BPC, VLF(Mc2) — cymmapHast MOITHOCTB
OuYeHb HU3KouacTtoTHOoro kommoHeHta BPC, HF(%) - wmomHOcTs criekTpa
BBICOKOYACTOTHOTO KOMIIOHEHTa BapHaOEeNbHOCTH B % OT CyMMapHOW MOIIHOCTHU
konebanuii, LF(%) — MoOIIHOCTH CHEKTpa HHU3KOYACTOTHOTO KOMITOHEHTA
BapHuabeIbHOCTH B % OT cyMMapHO# MourHocTH Koiebanuii, VLF(%) — morHOCTh
CIEKTpa OYE€Hb HU3KOYACTOTHOTO KOMIIOHEHTa BapuabeNbHOCTH B % OT cyMMapHOMH
MomHoct koseOanmii, LF/HF — umHmexc BarocummaTtHyeckoro B3anMMOAEHCTBHA,
IC — maAekc nenTpamu3anyu [1].

CraTuctrueckyio 00paOOTKy pe3yabTaTOB MPOBOAMIN C HCIOJIB30BAaHUEM
nporpammsbl Statistica 13 (TIBCO Software Inc., CILIA). [l npoBepKH THIIOTE3bI O
HOPMAJIbHOCTH paclpeieneHus Hucnoib3oBanu Kpurepuid [llanmmpo-Yunka. [lmsa
OIICHKM B3aMMOCBSI3U HCCIIEAYyEeMbIX IIOKa3aTesie pacCUMThIBAIM KOA(GUIIMEHT
koppessituu Crimpmena (p). OueHKy CHIIbl CBS3U MPOBOJAWINA COTIIACHO CIEAYIOIMIUM
kputepusM: 0 — cBs3b orcyTcTBoBana; 0-0,3 — cBa3p cnmabas; 0,3-0,7 — cBsI3b cpeaHEeH
cuibl; 0,7-1 — cBsa3b cunbHasg. KoaduIMeHT KOppemsiuu CUuTaaIl CTaTUCTUYECKU
nocroBepHbiME mipu P <0,05.

PesynpTaThl uccneqoBaHUS. YCTAaHOBJIEHA CTAaTUCTHUYECKH JIOCTOBEpHAas
npsiMasi CBSI3b CPEHEN CHIIBI MEXKIY CTaHIAAPTHBIM OTKJIOHEHHEM MOJHOTO MacCHBa
uHTepBajioB RR u BpemeHeM, mpoBeneHHbIM B OTKpbIThIX pykaBax I[IKJI. B %
(p = 0,45; p <0,05); a Taxxke BpeMeHEM, IPOBEICHHBIM B OTKPBITHIX pykaBax [TKIJI.
B cekyHmax (p = 0,45; p <0,05); taxke ObLia YCTAaHOBJICHA CTATUCTUYCCKU
JIOCTOBEpHAsl TpsiMasi CBSI3b CpPeAHEH CHIIBI Mexay Kod(h(HUIMEeHTOM BapHWalud U
BpPEMEHEM, MTPOBEIICHHBIM B OTKPBITHIX pykaBax [IKJI. B % (p = 0,46; p <0,05); a
TaK)Ke€ BpeMEHEM, NMPOBEJAECHHBIM B OTKpPbIThIX pykaBax [IKJI. B cexynnax (p = 0,46;
p <0,05).

BrlisiBieHa CTaTHCTHYECKH JOCTOBEpHAs MpsMasi CBSI3b CPEIHEN CHIIBI MEXTY
YHUCIIOM KapJMOCHUTHAJIOB, COOTBETCTBYIOIIMX 3HAYCHHUIO MOJBI. M PACCTOSHHEM B
otkpbIThiX pykaBax I[IKJI (p = 0,50; p <0,05); paccrossauem B tmentpe I[1KJI

(p = 0,56; p <0,05); Bxomom B oTkphIThie pykaBa [TKJI (p = 0,49; p <0,05); Bxoaom B
215



nentp IIKJI (p = 0,62; p <0,05); Bpemenem, npoBenenuabiM B 1ieHTpe [IKJI, B %
(p = 0,46; p <0,05); BpemenemM, npoeacHHBIM B IieHTpe [1KJI, B cekynaax (p = 0,46;
p <0,05); obpaTHasi CBsI3b C JAaHHON TEPEMEHHON BBISABISIACH Yy CICTYIOIINAX
noka3zareiei [TKJI: paccrosiHue B 3akpbIThIX pykaBax [1KJL. B % (p = -0,48; p <0,05);
BpeMsi, MpoBeieHHOe B 3akpbIThiX pykaBax [IKJI, B % (p = -0,50; p <0,05); Bpems,
npoBeAcHHOE B 3aKphIThiX pykaBax [1KJI, B cexynmax (p =-0,50; p <0,05).

CraTUCTHUECKH JOCTOBEpHasi oOpaTHas CBSI3b CPEJHEH CHIIBI OMpEesiiach
mexay Min u Bxomom B 3akpeiThie pykasa [TKJI (p = -0,45; p <0,05), mexxay MHrp u
BX0JI0M B oTKpbITHIE pykaBa [IKJI B % (p = 0,46; p <0,05), BpemeHeM, MPOBEAECHHBIM
B oTkpeiThix pykaBax IIKJI, B % (p = 0,45; p <0,05), a Takxe BpemeHeM,
HNpOBEICHHBIM B OTKPBITHIX pykaBax IIKJI, B cexkynmax (p = 0,45; p <0,05),
ompesensigach CTAaTUCTHMYECKH JOCTOBEpHAs TMpsiMasi CBSI3b CPEIHEH  CHIIBL
CratucTuuecku JOCTOBEpHas oOpaTHas CBS3b CPEJIHEW CHJIbl HAOMIOAANIaCh MEXIY
WHrp u paccrosHueMm B 3akpbiThix pykaBax IIKJI B % (p = -0,51; p <0,05);
BpemMeHeM B 3akpeIThix pykaBax I[IKJI B % (p = -0,45; p <0,05); BpemeHewm,
NpOBEICHHBIM B 3aKpbIThIX pykaBax [1KJI, B cexynmax (p =-0,48; p <0,05).

Mex Ty MOIIIHOCTBIO CTIEKTPa HU3KOYaCTOTHOTO KOMIIOHEHTa BapuabenbHOCTH
B % OT cymMmapHOW MOITHOCTH KoyieOaHud W pacctosHueMm B 1ieHtpe [IKJI B
(p = 0,47; p <0,05); Bxogom B oTkphIThic pykaBa [IKJI (p = 0,54; p <0,05); a Taxxke
BxonoM B neHTp IIKJI (p = 0,56; p <0,05) onpeneneHa CTaTUCTHYECKH TOCTOBEPHAS
npsiMasi CBA3b CPEIHEN CHUJIBI.

YcTaHOBIIEHA CTATUCTHUYECKH [OCTOBEpHAsl MpsiMasi CBA3b CPEOHEH CHJIbI
MEXIy HWHACKCOM IIEHTpPAIM3AIlMd W PACCTOSHHUEM B OTKPHITHIX pykaBax [TKJI
(p = 0,49; p <0,05); paccrosuuem B nentpe I1KJI, B % (p = 0,58; p <0,05); Bxomom B
otkpeIThie pykaBa IIKJI (p = 0,52; p <0,05); Bxomom B uentp IIKJI (p = 0,65;
p <0,05); Bpemenem, mposeaennbiM B mentpe IIKJI B % (p = 0,56; p <0,05);
BpemeHeM, npoBeaeHHbIM B nieHTpe [IKJI, B cekynmax (p = 0,56; p <0,05); o6mmm
paccrosiauem (p = 0,57; p <0,05). Mexay MHIESKCOM IEHTPATU3aIMU U PACCTOSTHUEM

B nentpe IIKJI ompeneneHa CTaTUCTUYECKH JTOCTOBEpHAs MpsiMasi CUJIbHAsA CBS3b

(p = 0,70; p <0,05).
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C mepeMeHHOW «WHIEKC BETeTATUBHOTO PABHOBECHS» OBLIM BBHISBIICHBI
CJICYIONTHE BHUJIBI CBSA3CH: CTATUCTUIECKH JOCTOBEPHAS MPsIMast CBSI3h CPETHEN CHIIBI
C pacCTOSHUEM B OTKpBITHIX pykaBax B % (p = 0,46, p <0,05); crarucruuecku
JIOCTOBEpHAs 0OpaTHasi CBSI3b CPEIHEH CHJIBI C PACCTOSHHEM B 3aKPBITHIX PyKaBax B
% (p =-0,52, p <0,05); craTUCTHYECKH JOCTOBEPHAsE OOpaTHAs CBSI3b CPEIHEH CHIIBI C
BpEMEHEM, MpPOBEJACHHBIM B 3aKpbITHIX pykaBax, B % (p = -0,45, p <0,05);
CTaTUCTHUYECKH JIOCTOBEpHas oOpaTHas CBSI3b CpPEAHEH CHIIBI C BpPEMEHEM,
IPOBEJACHHBIM B 3aKPBITHIX pyKaBaX, B cekyHaax (p = -0,45, p <0,05).

YcTaHOBICHA CTAaTHCTHYECKH JOCTOBEpPHAs TIpsiMasi CBSI3b CPEAHEH CHUTBI
MEXIy MOKa3aTelieM aJeKBaTHOCTH MPOIIECCOB PETYISIIIUU M PACCTOSTHUEM B IICHTPE
(p = 0,46, p <0,05), Bxomamu B ieatpe (p = 0,48, p <0,05), BpeMeHeM, POBEICHHBIM
B 1ieHTpe, B % (p = 0,46, p <0,05), Bpemenem, npoeacHHbIM B meHTpe (p = 0,46,
p <0,05). Mexay 3TuUM ke MOKa3aTelaeM OblIa YCTAaHOBJICHA TAK)KE€ CTATUCTUUYECKHU
JIOCTOBEpHasi 0OpaTHas CBSI3b CpeHEH CUJIbl. DTO HAOIIOJANOCh CO CIEAYIOIMMU
MOKa3aTeJsIMU: BpeMs, IMMPOBEJACHHOES B 3aKpHITHIX pykaBax (p = -0,50, p <0,05), u
BpeMsI, IIPOBEICHHOE B 3aKPBITHIX pyKaBax, B % (p = -0,50, p <0,05).

BrlIsiBIIeHa CTaTUCTUYECKH TOCTOBEPHAS OOpaTHAs CBSI3b CPEIHEH CHUITBI MEKITY
CyMMapHOH MOIIHOCThIO crekTpa BPC u paccTossHueM B 3akphITBIX pyKaBax
(p = -0,47, p <0,05); paccrossuuem B neutpe B % (p = -0,50, p <0,05); BpemeHneMm,
npoBeeHHBIM B HeHTpe, B % (p = -0,46, p <0,05); BpemeHeM, MPOBEICHHBIM B
nentpe (p = -0,46, p <0,05); a taxke oduum paccrossaueM (p = -0,50, p <0,05).
YcTaHOBICHA CTATUCTUYECKH JOCTOBEpPHAs MpsMasl CBSI3b CPEIHEH CHIIBI MEXIy
JTAHHOW MEPEeMEHHON M PacCTOSIHUEM B OTKPBITBHIX pykaBax B % (p = 0,45, p <0,05).

CraTtucThyeckn JOCTOBEpHasi oOOpaTHas CBS3b CpefHEd cuiabl  Oblia
YCTAHOBJIEHA MEXAY CYMMapHOW MOIIHOCTBIO BBICOKOYACTOTHOrO KomnoHeHTa BPC
Y PacCTOSTHUEM B 3aKpBITHIX pykaBax (p = -0,49, p <0,05); paccTosiHueM B 3aKPBITHIX
pykaBax B % (p = -0,60, p <0,05); BpeMeHeM, IPOBEICHHBIM B 3aKPHITHIX pyKaBaxX, B
% (p = -0,54, p <0,05); BpeMeHeM, IPOBEJACHHBIM B 3aKPBITHIX pykaBax (p = -0,54,
p <0,05). YcraHoBII€HAa CTATUCTUYECKH IOCTOBEpPHAS MpsiMasi CHIIbHASL CBSI3b MEXKIY

CyMMapHON MOIIHOCTBHIO BBICOKOYACTOTHOTO KoMmroHeHTa BPC u paccrosinuem B
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OTKPBITHIX pykaBax B % (p = 0,73, p <0,05); BpeMeHeM, TPOBEICHHBIM B OTKPBITHIX
pykaBax, B % (p = 0,73, p <0,05); BpemeHeM, MPOBEACHHBIM B OTKPBITHIX pyKaBax
(p =0,73, p <0,05).

Habmronanach CTaTUCTHUECKH TOCTOBEpHAsl OOpaTHasi CBA3b CPEAHEHM CHUJIBbI
MEXAY CYMMapHOUM MOIIHOCTBIO HU3KOYacTOTHOTro komrnonenta BPC u paccrosinuem
B 3aKpbIThIX pykaBax (p = -0,48, p <0,05). bbuiu BBISABICHBI TAKXKE CIICIYIONIUE BUIbI
KOpPpEJSIUKA C TAHHOM MEPEMEHHOW: IpsiMasi CBSI3b CPEJIHEN CHJIIBI C PACCTOSIHUEM B
OTKpPBITBIX pykaBax B % (p = 0,99, p <0,05); mpsimas CBsI3b CpelHEH CHIIBI C
BpEMEHEM, MPOBEIEHHBIM B OTKPHITHIX pykaBax B % (p = 0,54, p <0,05); npsimast
CBSI3b CPEJHEU CHIIBI ¢ BpEMEHEM, MPOBEJICHHBIM B OTKPHITHIX pykaBax (p = 0,54,
p <0,05).

YcTaHOBIIEHA CTATUCTHUYECKH JOCTOBEpHAs MpsiMasi CBA3b CPEOHEH CHJIBI
MEXIY MOIIHOCTBIO CIIEKTPa BHICOKOYACTOTHOTO KOMIIOHEHTa BapuabenbHOCTH B %
U pacCTOSTHUEM B OTKpBITHIX pykaBax (p = 0,46, p <0,05); paccrosiHueM B IIEHTpE
(p = 0,59, p <0,05); paccrossuueM B nentpe B % (p = 0,46, p <0,05); Bxomamu B
oTkpbIThIE pykaBa (p = 0,46, p <0,05); Bxogamu B 1ieHTp (p = 0,58, p <0,05); o61mmm
paccrosiaueM (p = 0,52, p <0,05).

He Obul0 yCTaHOBIEHO CTATUCTUYECKH JOCTOBEPHOM CBSI3M  MEXKAY
nokazarensmu  [IKJI u crmenyromuMu TEpEMEHHBIMU: YaCTOTOM  CEpPIECUHBIX
COKpAllleHUI, CpeJHed [IUTENbHOCThIO HHTEpBajioB RR, KopHeM KBaapaTHbIM
CpPEIHEKBaIpaTUUYECKMX  OTKJIOHEHHWN  TochefoBaTeNbHbIX  RR-mHTEpBasos,
OTHOIIIEHUEM YHCJIa MOCJIeIoBaTeNIbHBIX Map RR-uHTepBasioB, oTinuaronmxcs oosee
yeM Ha 3 mc, 5 u 10, k obmemy uuciny RR-uHTepBanoB, auana3zoHOM 3HaYEHUMH
HauOosiee yacTto BeTpedaronuxcs 3HadyeHudd RR, Max, BapuannoHHBIM pa3zMaxowm,
CyMMapHON MOIIHOCTBIO OYE€Hb HU3KOYACTOTHOTO KommnoHeHTa BPC, MouiHocThio
CIEKTpa OYCHb HU3KOYACTOTHOTO KOMIIOHEHTa BapuaOeIbHOCTH B % OT CyMMapHOU
MOIIIHOCTH KOJI€OaHHI, NHIEKCOM BaroCUMMIATHYECKOTO B3aMMO,ICHCTBHSI.

BriBonpl. TakuM oOpa3oM, B XOJ€ HCCIEIOBaHMUS IOKAa3aHO, YTO y CaMOK
Buctap B mokoe oTmedaercss OONbIIOE KOIMYECTBO JOCTOBEPHBIX CBSI3EH MEKITY

nokaszarensiMu BPC 1 mokazarensiMu, OTpaxarIMMU YPOBEHb TPEBOKHOCTHU B TECTE
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IIKJI (BpeMsl B OTKPBITBIX M 3aKPBITBIX PyKaBaX, B LEHTPE, a TAK)KE TUCTAHUUS B
JAHHBIX YYacTKax yYCTAaHOBKH), YTO MOXET TOBOPUTh O LEIECOOOPA3HOCTH
ucnoib3oBanuss oueHku BPC g orOopa KUBOTHBIX JUIsl  NPOBEICHHUSA

ATOJOTMYECKUX MCCJICJOBAaHUIM.
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OCHOBHBIE MOP®OJIOTUYECKHUE ITOKA3ATEJIU, HAPAMETPbBI
I'EMOJINHAMMUWKU U JIMIIUIHOI'O OBMEHA Y ITIOJAPOCTKOB
CTABPOIIOJBbCKOI'O KPASA
Hamypan JI./]., Bacunvesa B.A., Aboynaesa P.X.
CraBponoJjibCKuil rocy1apCTBEHHbIN MeIUIMHCKUI YHUBEPCUTET,

CraBpomnoJusb, Poccuiickas ®@enepanus

AKTyalbHOCTh. M3ydyeHHME U COXpaHEHUE 3IO0pPOBbS  IOJPACTAIOIIETO
MOKOJICHUSI SIBIISIFOTCS Ba)KHEHIIEH MEIMKO-COUMAIBHOM 3ajadyeil rocyapcTBa. 3a
nocienHue neciatuwietuss B Poccuiickoil denepanuyu OTMEYAKOTCS CYIIECTBEHHBIC
M3MEHEHMS TMoKa3zaTesnel (Qu3nuecKkoro pas3BuTusi AeTckoro Hacenenus [1], [3].
Oco0yr0 KOTOpTy MNOJAPACTAIONIETO MOKOJICHUSI COCTaBJISIIOT MOJIPOCTKU. Bbicokas
CEHCUTUBHOCTH U YSI3BUMOCTb ITyOEPTATHOTO MEPUOJIa MOKET BBICTYNATh KaK (PaKkTop
pucka Mop¢oiaorudeckux, (yHKIIMOHAIBHBIX HapylIeHU. B MIKOIbHBIE TOABI UYT
OCHOBHBIE€ POCTOBBIE MPOIECCHl peOeHKa U B JajdbHEHIIEM — MoapocTka. B cBsizu ¢
TUM HCCIEAOBaHUSI COCTOSIHUS (DU3UYECKOTO 3J0POBBSl IIKOJIBHUKOB SIBISIOTCS
aktyanbHeiM. PAMH B cBoemM OCHOBOIOJAraromeM JOKYMEHTE [0 Pa3BUTHIO
OTEYECTBEHHOW MEIMLMHCKON Hayku «IIporHo3 pa3sBuTus MEOULIMHCKOM HAayKU Ha
nepuon no 2025 roma» CTaBUT 3aJadyy — HU3YYUTh COCTOSIHUE M PETMOHAJIBHBIE
OCOOEHHOCTH 3/IOpOBbsI J€Teil, a Takke (aKTOpbl, €ro Ompelesione, B
COBPEMEHHBIX YCIOBUSX KU3ZHEAEATEIbHOCTH. [IpakTuuecku BO BCEX PErMOHAX MUpPa
pacTeT KOJWYECTBO JAeTed C M30BITOUHOM Maccod Tela M YABAUBACTCA KaXKJble
TPUALIATH JIET, YTO SIBJISICTCS OJHOW W3 BEAYIIUX MPOOJIEM COCTOSHUS 370POBbS
COBPEMEHHBIX MOAPOCTKOB [S5]. B Hameit ctpane ot 5,5 no 11,8% nereit crpanaror
n30bITouHON MT, a oxupenueM — okoio 14% nerckoro Hacenenus. JlokazaHo, 4ToO
0XKMPEHUE JIETCTBA MEPEXOAUT B OXKUPEHUE 3PENIOr0 BO3pACTa, SIBISASCH MOIIHBIM
OPEAUKTOPOM HapYIICHUST OOMEHa BEIIECTB U Pa3BUTUSI CEPACUHO-COCYIAUCTOM
MaTOJIOTHH, B OCHOBE KOTOPOW JIGKUT pa3BUTHE aTepoCKiepo3a Ha (oHE
HapyIIEHHOTO JUMUIHOTO oOMeHa [2], [4].

[lens  uccnmemoBaHMsi —  WM3YYUTh  OCHOBHBIE  MOP(OJIOTHYECKHE,

IrCMOAMHAMHUYCCKHC IIOKA3aTCIM MW IMapaMCTpbl JIUIIMIHOTO obMeHa IMOAPOCTKOB,
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MPOXHUBAIOUINX Ha TeppuTopun KpacHOrBapAeckoro MyHHUIIMIAIBHOTO OKpyTra
CTaBponoJIbCKOro Kpasi.

Martepuanbl U MeTolbl. B COOTBETCTBHM C TOCTaBICHHOM IE€NIbI0 HaMu
MPOBEJICHO KOMIUIEKCHOE oOcienoBanue 258 mpaktuyecku 310poBbix (I, |l rpymmsr
3JI0pOBbs) TOJIPOCTKOB O0OEro Mosja, 00y4aroluxcsi B YeThIpeX 00pa3oBaTelIbHbIX
yUpeXKACHUSIX cpeHero obpaszoBanus. Vcciemyembie MOAPOCTKHA pa3/iesieHbl HA JIBE
rpynnel: | rpynna — 134 neBouku (12-15 mer), Il rpynma — 124 wmanbumka
(13-16 ner). JleneHue MPOBOAMIM COTVIACHO BO3PACTHOM NEPUOIU3AINM, TPUHSITOM
Ha MeXIyHapoqHOM CHMIIO3MyME II0 BO3PacTHOM Iepuoau3anuu B Mockse
(1965 r.). Mopdomoruueckue mapameTpsl BKirouain: poct (P, cm), maccy Ttema (MT,
kr), ooseMmbl Tanuu (OT, cm) u 6enep (Ob, cm), pacueT unaexca maccol Tena (MMT).
Pacyer mposommiu 1o ¢opmyne: MMT=MT/P2, kr/M° ¢ uHTeprperameii
pe3yabTaToB: MeHblle 16 — BbIpakeHHBIM neduiut; 16-18,5 — HemocraTtodHas;
18,5-25 — HopmanbHas; 25-30 — uzositounas; 30-35 — oxupenue | crenenu; 35-40 —
oxxupenue |l crenenn; 6onpe 40 — oxupenue |l crenenu.

Yactoty cepaeunsix cokpamienuii (HCC) uamepsuin naabnaTOpHO Ha JTy4eBOU
aprepun B TeueHue | wmuH. Cucronmuueckoe (CAJl) m aumacronmueckoe (AAJ)
JaBJIeHHE OLICHUBaU aycKynbTatuBHBIM MeTogoM H.C. KopoTkoga.

Y 45 neBouek U 54 MaIbUMKOB HCCIENOBAIM JIMOWAHBIM CHEKTp Ha
onoxumuueckoMm aHanmuzaTope «Labio 200», (peaktuBbl «BioSystems S.A.»): oOmwmii
xonectepud (OXC, mmonw/n), tpurauuepuasl (TI, MMOIB/I) W JIUMIOTPOTEUIBI
BbIcOkOU TioTHOCTH (XC-JITIBII, MMonb/mn). YpoBenbs XC-JIITHII paccuuThiBanu no
dopmyne B.T. ®punsansaa: XC-JIITHIT (mmons/i) = OXC — (XC-JIIBII +TT7/2,2).
dopMyIoi TOJIB30BAINCH, eciii KoHIeHTparus 11 Obita menee 4,5 mmounb/n. Jlns
OLICHKH COOTHOIICHHWSI AaTePOTE€HHBIX U AHTHATEPOTEHHBIX JHUMONPOTEUIOB
paccuutbiBanin k03(dunuent areporennoctu (KA): KA (ex.) = (OXC — JIIIBIT)/
JIIIBII. MaremaTuueckyto o0pabOTKy OCYIIECTBIISUIA C IPUMEHEHUEM CTaHIapTHBIX
nakeToB nporpammbl IBM SPSS Statistics 23.

Pesynwratel. [lo pe3ynbraram cpaBHUTEIHHOTO aHATN3a MATbUUKHU-TIOIPOCTKU

0 OCHOBHBIM MOP(OJIOTHUECKUM MapaMeTpaM OIepexand CBOUX CBEPCTHHMI. Tak,
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cpenHue 3HaueHus pocra (165,4+1,12) B rpynmne Maab4MKOB OKa3ajJuCh JOCTOBEPHO
(p=0,0003) BpIlIE B CpaBHEHUU C BEIMYMHAMH AHAIM3UPYEMOTO IIOKA3aTeNs Y
nesouek (160,1+0,65). Cpenusst Bennunna MT cratuctudecku 3Hadumo (p=0,0009)
Obia 6ompire y manpunukoB (61,2+1,49), yem y nmeBouek (54,2+0,98). Ilokazarenun
OT u Ob He uMenu CTaTUCTUYECKU 3HAYUMBIX pa3iuuuil u coctaBuiu 74,5+0,94 cm
u 93,4+0,97 cm B rpynme MaibuukoB U 68,9+0,69 cm u 92,9+0,72 cMm B rpymnme
JIEBOYEK COOTBETCTBEHHO.

[Tapametpet MUMT cBUIETENbCTBYIOT O TIpeoOJialaHUd  TMOJPOCTKOB C
HopmaisHOi MT: 59,4% neBouek u 53,2% manbuukoB. [TogpocTku ¢ U30BITOYHOM
MT B aBa pa3a yaiie BCTpedaluch cpenu ManbuukoB (18,6%). Oxupenue | crenenu
XapakTepHO sl o0eux Tpynn noapoctkoB (2,3% neBouku u 4,0% manbuuku). Y
1,5% obcnenyembix JieBouek oTMmeuanioch oxkupenue |l crenmenu. YcraHoBieHHBbIE
0COOEHHOCTH MOTYT BBICTYyNaTh NPEIUKTOPAMU META0OINYECKUX HAPYIICHUH.

HopmanbsHbie MOKa3aTeaun apTepUAIBHOTO JABJICHUS UMeIn
npeuMyniecTBeHHOoe 00ybIMHCTBO obcnenyeMbix (CAJl y neBouexk — 111+0,9 mm
pT. cT., y ManibuukoB — 114£1,07 mm pt. ct., JA — 70£0,96 MM pT. CT. y 1€BOYEK U
7040,79 MM pT. CT. y MaJIbuuKOB). OJTHAKO B 00€UX Ipynnax BbIABICHbI MOAPOCTKHU C
noBbimeaueM CAJl mo 173,0+1,07 MM pT. CT. Cpeau MaJIb4YMKOB, a CPEIHN JEBOUYCK —
1o 143,0+£0,95 mMm pr. ct. CymectBenHbix oTianunii YCC ycTaHOBIIEHO HE ObLIO, TIPH
atoM cpennue 3HadeHus YCC B rpynmne A€BOYEK OKa3ajaucCh HE3HAUYUTEIHHO BBIIIEC
(87,2+1,15), uem y manbuukoB (85,5+1,35).

OcCHOBHBIE TIOKa3aTelu JIMIUJHOTO CIEKTpa B 00eux Trpynmnax ObUIM B
npenesiax HopMaibHbIX 3HaueHud. Cpennue 3HadueHus OXC B rpymme JI€BOYEK
coctasw 5,3+0,17 mmounp/i1, a B rpymnie MaibunukoB — 5,0+£0,15 mmonb/n. 3HadeHus
antuareporeHHoro XC-JITIBII okazanuch HMKE y MajJbYUMKOB-TIOAPOCTKOB (1,7+
0,06 MMoOmnB/7T) OTHOCUTENHHO uX cBepcTHHI] (2,24+0,12 mmonw/m). B rpymnme
MaJIbYMKOB OTMEYalach TEHJCHIMS K TMOBbIIEHHOMY cojaepxkanuto XC-JITTHIT
(4,2£0,20 mMxmoinb/11) B cpaBHeHMH ¢ neBoukamu (3,6+0,24 mmonw/m). KA He
BBIXOJWJI 3a Tmpenensl pedepeHcHbIX 3HaueHWHW B Tpynmax jgeBodek (1,8+

0,17 ycn. en.) u MmanpuukoB-nioapocTkoB (2,3+0,18 yci. exn.). Yposenb TI' coctaBui
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1,3£0,12 wmmoms/n wm  1,1+40,10 MMomp/m  cpeau JEBOYEK W MaJbYUKOB
COOTBETCTBEHHO.

BeiBogpl. Takum 00pa3oM, NMPOBEACHHBIM KOMIUICKCHBIM aHAJIM3 OCHOBHBIX
MOP(OJIOTUYECKUX TMapaMEeTPOB YCTAaHOBWJI OOJbINHME TOKa3aTenu (PU3HIECKOTO
Pa3BUTHS Yy MaJIbYUKOB-TIOAPOCTKOB B CPaBHCHHHM C JICBOYKAMH, YTO OTpa)kacT
BO3PACTHYI0 HM3MEHUMBOCTh pacTymiero opraHu3dMa. OCHOBHBIE IOKa3aTeNH
TeMOJIMHAMHUKHN TAaKXEe HAXOAWJIMCHh B TIpeJesiax BO3PACTHOH HOPMBI, TIPH 3TOM Y
YJaCcTH MOJAPOCTKOB OTMeuanoch nopeimeHue AJl Beime 95 npouenrtens. [lomydeHnHas
KapTHHA MOXET CBHUJICTCIBCTBOBATh KaK 00 OCOOCHHOCTSX CTaHOBIICHHS
BETETATUBHOMN PETYJIAINH, TaK M O PHUCKAX Pa3BUTHUS KapAUOBACKYISIPHON TTATOJIOTHH.
B nmunuaaom nipoduiie moapocTKoB He 0OHAPYKEHBI OTKIIOHEHUS 0T HOpMBI. OJTHAKO
Cpend MaJbYMKOB BBISABJICHA TCHICHINUS K TIOBBIIMICHUIO YPOBHS aTEPOTECHHBIX
JUTIONPOTEHAOB. YCTAHOBJIEHHAs] TEHACHIIMS B COBOKYIHOCTH C OoJjblei
BCTPEUAEMOCTBhIO HM30BITOYHOM MacChl Tella U OXHUPECHHUS B TPyNIe MajJbUUMKOB
MTO3BOJISIET X OTHECTH K TPYIIIE PUCKA PA3BUTHS METa0OINIECKUX PACCTPONUCTB, UTO

B JaJIbHEUIIIEM MOKET IMPUBECTH K CEPJICUHO-COCYIUCTHIM 3a00JICBaHUSM.
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HAYYHO-METOANYECKHE OCHOBBI I[OJIFOCPO‘IHOfI
MPOPUJTAKTUKHA HATOJOTUU MBILTEYHOMW CUCTEMBI
ITO3BOHOYHUKA IOHBIX CIIOPTCMEHOB
Yepxacoe A./1.", Hnoun A.b.?

'HUU o0mieil maToI0Tuy U NaTo(PU3N0JI0TMH,

Mocksa, Poccuiickas ®@enepanus;
2Poccuiicknii yauepcuter cnopra «'TOJINU DK,
MockBa, Poccuiickas ®@enepanus

AxtyanpHOCTh TpoOjeMbl. HUUM rurueHsl u oxpaHbl 3/I0POBbs JeTeH U
noapoctkoB HIJI3 PAMH ormedaeT HeraTuBHbIE U3MEHEHHUS 370pPOBbSl JETEH M
NOJAPOCTKOB 3a TMOCJHEAHUE TOJbl, BKIIOYAs 3HAYUTEIIBHOE CHIKCHUE YHCIIA
a0COMIOTHO 3/10pOBbIX jeTei. Cpenu ydammxcs IIKOJI WX YKCIO0 HE MPEBBIIIACT
10-12%. Otmeuaercs pocT uyucia (yHKIMOHATHHBIX HAPYIIEHUN U XPOHHUECKHUX
3a0oneBanuii. B 4 paza yBenmumiiach 110yisi 3a00JIEBaHHUM OINMOPHO-BUTATEIHLHOTO
amnmapara (CKOJIM03, OCTCOXOHPO3, OCI0KHEHHBIC (DOpMBI TUTocKocTomus) [1, 2, 3].

[IpenoTBpanienue auckoMdoprta u 00sei B MBIIIEYHON CUCTEME CIIOPTCMEHOB
OCTAaEeTCs OAHOM U3 MPUOPUTETHBIX 337a4 CIOPTUBHBIX BPAUECH.

[lens pabotbl. Pa3paboTka METOAOB AOJITOCPOYHON MPODUIAKTUKU U
BOCCTAHOBJICHUS 3/I0POBBS IIKOJbHUKOB U MOJIOJIBIX CIOPTCMEHOB.

Martepuanbr 1 Meroasl. Hamu Obutn mpoananusupoBanbl Oosnee 500 MPT
WCCJIEIOBAHNM MMO3BOHOYHUKA W ManneHToB Menumuuckoro nentpa Ne 1 VT PO.
beimo mpoeneno 6osee 300 ceaHCOB MaHyalbHOW JMArHOCTUKA M Macca)ka Ha
MOJIOJIBIX MAIMEHTaX ¢ O0JICBBIMU CUHJPOMaMU B CIIMHE.

PesynbpraTel. [loueMy BO3HUKAIOT 0OJIM B CIHHE, CKOJIMO3, TUCTPOPHUUECKUE
MPOIIECCHl M MOXHO JIM WX TMpeaoTBpaTtuTh? OTBETHl HA 3TH BOMPOCH ObUIH
noyiyueHsl yxe 20 et Hazan Onarojapsl MCCIEAOBAHMSAM MPUYMH OCTEOXOHIPO3a
MMO3BOHOYHHKA METOJIaMd MarHUTHO-pe3oHaHcHOM Ttomorpaduu (MPT). Ananus
MPT-CHUMKOB  MO3BOJIWJI ~ ONPEAECIUTH IATOJIOTMYECKOE COCTOSIHME  TKaHEU
MO3BOHOYHHUKA MPU HAYATBHBIX CTAJIUSIX PA3BUTHUSI OCTCOXOHPO3a MO3BOHOYHUKA. B
TedeHue nocieqHux 50 JeT He MpeKpamiaeTcss TUCKYCCHUS O MPHUYMHAX OOJIEBBIX

CHHIPOMOB Y  OCTE€OXOHJpO3a  MO3BOHOYHHKA. Hammmmu — 15-netHumn
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HCCIIEIOBAHUSIMU HA MOJIOJBIX MAllMEHTaX MOKa3aHO, YTO Pa3BUTUIO0 OCTEOXOHPO3a,
KOTOpPBI HAYWHAETCA YK€ B 14-IeTHeM BoO3pacTe Kak IUCTPOPUUECKUI TMpoIiecc,
IPEALIEeCTBYIOT 00JIeBble CHHIAPOMBI B 00JacTu no3BoHouHuka. MPT uccrnenoBanus
MMOKA3aJIA MATOJOTUYECKOE COCTOSTHIE MEKIIO3BOHKOBBIX MBIIII B 00J1aCTH 00JIEBOTO
CUHJIpOMa B TO BpeMs, KOIrJa OCTEOXOHAPO3 MO3BOHOYHMKA €IIE€ HE Pa3BUJICH.
[TaTonoruyeckue COCTOSHUS MBI TPOSBISLIUCH KaK 00JIACTU MBIIIEYHOTO KOpCeTa
MMO3BOHOYHHKA ¢ 00J€€ TEMHBIM TOHOM TI0 OTHOIIEHUIO K TOHY MBIIIIT 32 MPEAeTaMu
0O0JIE3HEHHOT'O Y4acTKa MO3BOHOYHHUKA. JTO CBA3AHO ¢ 00Jiee BHICOKUM COJCpKaHUEM
BOJIbI B MBIIIIIAX W 0OOJiee HUZKUM COJEpKaHUEM JUNUI0B. J[aHHOE COCTOsIHME
OJIHO3HAYHO HMHTEPHPETUPYETCS] CHEIUATUCTaMH MO JIy4eBOM JMArHOCTHKE Kak
BOCHAJIUTENIbHBIA TMPOLECC B MBIIIAX — MHUO3UT WJIH OT€K. MBI OIIEHMBAEM 3TO
COCTOSIHUE KaK TMPOJOKUTEIbHbIE B TEYCHUE MECSIEB W JIET CIAaCTHYECKHE
COCTOSIHUSI MEXKIIO3BOHKOBBIX MBIIII. JTO MEXIONEPEYHbIE, MEKOCTUCTHIE H
NONEPEYHO-OCTUCTHIE MBIIIIBL. J[TUHHEWIINE MBIIIB MO3BOHOYHUKA IPU 3TOM
HaxXOJATCS B HOPMAJIbHOM COCTOSIHUH.

HccnenoBanusi MOJBUXHOCTH  CETMEHTOB  MO3BOHOYHUKA, MaHyallbHAst
JMAarHOCTUKa W TepMorpadus objacTeld MO3BOHOYHUKA C OOJIEBBIM CHHIPOMOM
MOKa3aJM, 4YTO HEBPOJOTUYECKHUE CHUHJIPOMBI B CIMHE U IMO3BOHOYHHUKE, KOTOPHIC
OTOXKJIECTBJISIFOT C OCTEOXOHIPO30M IO3BOHOYHMKA, BBI3BIBAIOTCS CHACTUYECKUMU
COCTOSIHUSIMM ~ MEXKIIO3BOHKOBBIX MBI, OTH COCTOSHUSI TPOSIBISIOTCS  Kak
MBIIIIEYHBIE OJIOKM B MBIIIEYHOM KOPCETE MO3BOHOYHUKA — 00JIACTU HAPYIICHUS WA
MOJTHOTO OTCYTCTBUS MOJBMXKHOCTH HECKOJIBKUX CMEXKHBIX JIBUTATEIbHBIX CETMEHTOB
MMO3BOHOYHHMKA.

CnacTuyeckre COCTOSIHHSI MBIIIL MPUBOJAT K KOMIIPECCUU KPOBEHOCHBIX
COCYIOB, MHUTAIOUIMX T[O3BOHKH, HAPYILIEHUIO KPOBOOOpallleHUss U TpoQuke
MMO3BOHKOB, BBI3bIBas PA3BUTHE OCTEOXOHJPO3a MO3BOHOYHMKA KaK HEOOPATUMOTO
TUCTPO(UUSCKOro Tpoliecca B KOCTHOM W XPSIICBOH TKaHSAX. OTO MPHUBOJHWT K
NpPEKACBPEMEHHOMY CTApPEHHUIO KOCTHO-XPSIIEBBIX TKAaHEW IMO3BOHOYHHMKA —
OCTEOXOHJIpO3y TT03BOHOYHMKA. Ha mpakTuke Mbl BCTpeUanu Ciiy4an CUIIBHBIX O0JIei

B cnuHe B Bo3pacte 7, 13 m 15 ner. D10 ObLIM MbIIEYHBIE OOJIM, BBI3BAHHBIC
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CHACTUYECKMUMH COCTOSIHUSIMA MBIIIL CHOUHBL. [Ipenymaraemple HamMu METOJBI
JUArHOCTUKH MO3BOJISIOT YCTAHOBUTH MPUYUHY OOJIM U CIUTAHUPOBATH PSIT MEP MO MX
HEMEIUKAaMEHTO3HOMY YCTPAHEHHUIO.

[IpyurHy OOJIEBBIX CHHIPOMOB B MO3BOHOYHHUKE M CYCTaBaX, BBI3BAHHBIX
CHACTHUYECKUMHU COCTOSTHUSIMU MBILIL, Mbl BUIUM B HEHPOTOKCUHE, BbIpaOaThIBAEMOM
MUKpo(dIopoil kuileuHuka. PagukanbHas cMeHa MUKpPOQIIOPHl KUIIEYHUKA ITYyTEM
OYUCTKM Ha JakToOakTepuu u OuPUAOOAKTEpUM TPUBOJUT K HCUYE3HOBEHHUIO
CHacTMYeCKux OoJjiell B CycTaBaX, B ITO3BOHOYHMKE M IOBEPXHOCTHBIX MBIIIIAX
cnuHbl. IlocTrpaBmMarnueckue 0o TakkKe MPOXOASIT, HO C HEKOTOPbIM
3ana3bIBAaHUEM.

Pa3paboTtan KOMIUIEKC YHOpPaXHEHUM Il YCTPAaHEHUS  CHACTHYECKHUX
COCTOSIHUM B MBIIII[AX TO3BOHOYHHKA.

OTU ynpaXHEHHs HEOOXOJMMBbI HE TOJBKO C LEIbI0 MPEeIOTBPALLECHUS
Pa3BUTHS OCTEOXOHIPO3a MO3BOHOYHMKA, HO M C LEJNBI0 MOJJCP/KAHUS 310POBbs B
LIEJIOM.

Vmpaxnenue 1. Ha Bbijoxe wMemieHHO (4 cek) CyTyJauMcs BCeM
MMO3BOHOYHHMKOM, Crudasch Brepen 0€3 HakJIoHa Koplyca B Ta300€ApEHHBIX
cycraBax. Ha Brnoxe meieHHO (4 cex) BhIIpsIMIISIEMCS U ITporudaeMcs Hazajl 1o Beer
JUIMHE TIO3BOHOYHMKA Oe3 yCuiuid, paccialisisi MbIIIbl TPyad M SKUBOTA.
VYnpaxuaenue Boinonssercss 10-50 pa3. OcoOEHHOCTBIO 3TOTO YNPaKHEHUS SBIISIETCS
pacTsIrMBaHue MBI [03BOHOYHMKA. Bo BTOpoil Qaze HeoOXoauMo cHayana
TAHYTbCS BBEPX TPYJAMHOM, HE pa3aBuras IJjedd (IJs 3TOr0 KHCThIO OAHOW PYKHU
JIEpKUM KUCTh JAPYroll pykKu), a 3aTeéM Ha pacciabieHuu MNporudaThCs Ha3al.
VYpaxHeHHEe MOXXHO BBINOJHATH Pa3leIbHO JUISl KAKJIOTO OTAENIa MO3BOHOYHUKA —
HIEHOT0, BEPXHETPYAHOI0, HUKHETPYAHOTO U MOSICHUYHOTO.

VYpaxnenue 2. FMicxoqHoe NOJ0KEHUE — MOJI0KUTD JIAIOHb Ha LIS C3a1U, Ha
BJIOXE M3TUO TYJIOBUILIEM B CTOPOHY MPOTHUBOIMOJIOKHOW PYKH, TIHYTHCS COTHYTHIM
JIOKTEM BBepx (B TeueHue 4 cex). Ha BbI1oXe BBIIPSAMUTHCA U pacciiabUThes. 3aTeM

CMEHa TOJIOKEHHUH PYK W Ha CJIEIYIONEM BJI0XE U3THO B IPYTYIO CTOPOHY.
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BONBIIMHCTBO CHOPTCMEHOB, BBIMOJHSSI HAKJIOH B CTOPOHY, HU3rHOaercs
TOJIKO B T'PYJIOMNOSICHUYHOM INepexojae. BepxHerpyaHoi oTnen, Kak IpaBWio, HE
crubaercsa. DTO CUUTAETCS HOPMOM, TaK Kak pedpa MenaroT O0KOBBIM U3rudam 3TOro
orznena. Kak mokazanga MHOTOJIETHSSI MPAKTHKA, 3TO HEBEPHO. 3a HOPMY OIIMOOYHO
OPUHUMAIOT 3a0JIOKMPOBAHHBINA CINACTUYECKUMHU COCTOSHUSIMUA BEPXHUU OTIEN
MIO3BOHOYHHUKA B CBA3U C MIMPOKOW paCHpPOCTPAHEHHOCTBIO CIACTUYECKUX COCTOSHUI
MEKTO3BOHKOBBIX MBIIII. M3rubdaTecsi B CTOPOHBI HEOOXOIMMO UMEHHO B TPYIHOM
oTziesie, a HE TaM, TJie MMO3BOHOYHUK XOpOIIO rHeTcs. Jpyroi oCOOEHHOCTBIO 3TOTO
VOPAKHEHUS SIBISIETCS pACTSATMBaHUE MBI O3BOHOUHMKA. Heo0XoauMo TSHYThCA
BBEPX U B CTOPOHY.

HccnenoBaHusi BO3PACTHOIO acleKTa BO3HMKHOBEHMsI 0OJIEBOIO CHUHAPOMA U
OCTEOXOHJIp03a, BBIMOJHEHHBIE HAMHM, IOKA3aJH, YTO CIIACTUYECKHE COCTOSHUS
MEXIO3BOHKOBBIX ~ MBIIII  MPEIIIECTBYIOT JUCTPOPUUYECKUM HM3MEHEHHUSIM B
NO3BOHKaX U JUCKax. Pa3BUTHE OCTEOXOHApPO3a MOXKET ObITh NMPEAOTBPAILIECHO Ha
MPOTSKEHUH CIIOPTUBHOM Kapbepbl METOJIAMU YCTPAHEHUS CIIACTUYECKUX COCTOSHHIMA
MEXIO3BOHKOBBIX  MbIIIL.  CHOPTCMEHBI, YX€  HMEKIIHE  OCTEOXOHAPO3
MMO3BOHOYHHMKA, MOTYT OCTaHOBUTb €ro JajbHEWlIee pPa3BUTHE MOCPEACTBOM
BBITIOJIHEHUS TIPEAJIOKEHHBIX — yrpakHeHud. HaOmonenuss 3a cropTCMeHaMu,
CTpalaloIUMK OOJSIMH B TIO3BOHOYHHMKE W CYCTaBaxX, BBISBWIM TPHU OCHOBHBIX
dakTopa, MPUBOJAIIMX K Pa3BUTUIO JIOJITOBPEMEHHON MBIIICUHOW CIACTHKUA. DTO
n30BITOYHOE TIOTpEOJICHHE caxapa, Kpaxmala M HelIOCTaTOK BuUTamuHa Bl, xpome
TOTO, MPU ATOM CYHIECTBYET TaKKe HEIOCTAaTOK MHUKpo3JeMeHTOB. Hamu ObLI0O
MIPOBEPEHO, YTO YCTPAHEHHUE TPEX ITUX (PAKTOPOB NPHUBOJIUT K UCUE3HOBEHHIO OOJIeh
B CyCTaBaX, KOTOPbIE CYUTAIOTCS CIAEACTBUEM apTPO30B U aPTPUTOB, IIPU COXPAHEHHUU
UMEIOIIUX MECTO apTpo30B. MBI paccmaTpuBaeM 00JIM B CIUHE, MBIIIIIAX U CYCTaBaX
KaK €BpOIEHCKHUil OoJiee JIETKW BapuaHT O0JIe3HU Oepu-Oepy WIIM TMIIOBUTAMHHO3
ButamuHa Bl (oT cuHramsckoro beri — cmabocTh; CHHOHHM: aJMMEHTAPHBIN

NOJIMHEBPUT, YHAEMHUYECKUH MOJMHEBPUT, B1-aBUuTaMuHO3).
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BriBoibI.

OcTeoX0oHAPO3 MO3BOHOYHUKA HE SBIIIETCS 3a00JIEBAaHUEM, 9TO HEOOPATHUMBIMA
TUCTpo(UUecKuil Tpolecc, SBISIONIMICS MPEXKIEBPEMEHHBIM CTapEHUEM KOCTHOIM,
XPSIIEBON U MBIIICYHON TKaHEH BCIEACTBUE HAPYIICHUS UX TPODUKH.

boneBble CHHAPOMBI B II€€, B CIOMHE W B MOACHULE TAKKE HE SBISIOTCS
3a00J1€BaHUSIMU, TaK KaK BbI3BAHbI CIACTUUYECKUMHU COCTOSHHUSIMU MEKIO3BOHKOBBIX
MBI, JTU COCTOSTHUS OOpaTHMBI C TMTOMOIIBI0O Maccaka, TMMHACTUKH, W3MEHEHHUS
cocTaBa MUKPOQIIOPHI U aJIEKBATHOTO MMUTAHMUS.

Cnacruueckue COCTOSIHUS B MBIIIIAX  SIBJISIFOTCSA CIENCTBUEM
(GYHKIIMOHATBHBIX HAPYIICHU B HEPBHO-MBIIICYHOM ammapare, KOTOpble HE MOTYT
OBITh YCTPAHEHBI MEJMKAMEHTAMH.

[Ipobiiema oOCTEOXOHApPO3a TMO3BOHOYHUKA HE SBISACTCS MEIUIIMHCKOMN

po0IeMoit, a siBsieTCs MpobIeMoil GU3NUecKon KyJIbTYpPhl U MPABUIIBHOTO MUTAHUS.
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