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JJEKHUU U JOKJIAAbI

LECTURES AND PAPERS

THE FUTURE OF SLEEP RESEARCH AND SLEEP MEDICINE IN
EUROPE: A NEED FOR ACADEMIC MULTIDISCIPLINARY SLEEP
CENTRES

Bassetti C.L.", Dijk D.-J.?, Dogas Z.>, Levy P.?, Nobili L.L.’, Peigneux Ph.’,
Pollmiicher T.”, Riemann D.® and Skene D.J.’

'Department of Neurology, University Hospital Bern, Switzerland and
Neurocenter of Southern Switzerland, Lugano

? Surrey Sleep Research Centre, Faculty of Health and Medical
Sciences, University of Surrey, Guildford, UK

3Department of Neuroscience, University of Split,

School of Medicine, Split, Croatia

‘Laboratoire d’Exploration Fonctionnelle Cardio-Respiratoire,
CHU,Grenoble, France

SCentre of Sleep Medicine, Department of Neuroscience,

Niguarda Hospital, Milan, Italy

Neuropsychology and Functional Neuroimaging, Research Unit,
Université Libre de Bruxelles (ULB) and Cyclotron Research Centre,
Université de Liége (ULg), Belgium

"Klinikum Ingolstadt, Center of Mental Health, Ingolstadt, Germany
8Department of Psychiatry and Psychotherapy, Freiburg, University
Medical Center, Germany

’Centre for Chronobiology, Faculty of Health and Medical Sciences,
University of Surrey, Guildford, Surrey, UK

The European Sleep Research Society (ESRS) embraces sleep research and
sleep medicine in Europe in its mission. The history of the society (and its journal),
the scientific and teaching contents of the bi-annual meetings, the activities and
composition of the ESRS board and its bodies reflect a strong commitment to the
entire field of sleep. Within this framework and on the occasion of the 40w birthday
of the society it is important to reflect how sleep research and sleep medicine could
be further developed in Europe and, more specifically, the strategic and
institutional steps that may be needed to achieve this goal.

Basic (animal and human) sleep research activities in the sleep field started
and developed in Europe under the remit of academic centres/universities.
Similarly, most clinical and research activities in the field of sleep medicine were
also initiated by academic institutions, usually medical faculties. The use of
similar, EEG-centred neurophysiological methods made communication and
interaction within the entire sleep field relatively straightforward until the 19
sixties and seventies.



Over the last few decades, profound changes in the sleep field have taken
place. On the one hand, basic sleep research has diversified using new research
approaches(e.g. neuroimaging, neurochemistry, genetics, molecular biology,
chronobiology) and tools. On the other hand, sleep medicine has developed within
traditional medicine(e.g. pulmonology, neurology, psychiatry, pediatrics) and non-
medicine (e.g. psychology) specialties and spread in many European countries to
non-academic hospitals and clinicians in private practice. As a result the sleep field
has expanded but also “fragmented” into multiple areas with specific activities and
expertise.

Today, only in a few (mostly academic) European centres do basic sleep
research and multidisciplinary sleep medicine activities co-exist and interact
“under the same roof”. Is this co-existence useful? Or should we rather accept an
“atomization”(fragmentation) of the sleep field (as can be seen in research and
clinical practice in general) and consider such multidisciplinary academic sleep
centres as “relicts” of the past without any usefulness (and therefore justification)
for the future?

Here we advocate that such centres are of great importance for the future
development of both sleep research and sleep medicine, for the following reasons:

1) Although basic sleep research is well advanced in many areas, its
translation into clinical reality, however, remains limited to some of them (e.g.
chronobiology, cognitive neurosciences, genetics,...).

2) The evolution of sleep medicine (like any other medical specialty)
requires regular and direct contact with sleep research, in order to allow a rapid and
effective “translation” of knowledge (well illustrated by the discovery of
thehypocretin neuronal system then within a few years of its role in physiology and
narcolepsy).

3) Conversely, basic sleep researchers should be aware of and consider in
their agenda the key-questions arising in the clinical arena (e.g. the role of the
thalamus in sleep physiology was also triggered by the description of fatal familial
insomnia).

4) Multiple sleep-wake disturbances quite frequently co-exist in a single
patient(e.g. insomnia and/or daytime sleepiness with sleep-associated breathing
disturbances), making a multidisciplinary clinical and research approach most
adequate and effective.

5) The creation of a “critical mass” of interacting sleep researchers and
clinicians is essential for educational (e.g. for the creation of master/PhD
programs),political/academic, and — last but not least - financial (e.g. acquisition of
competitive grants) gains.

The sleep field because of its strong inter- and multidisciplinarity nature and
the above-mentioned points represents an ideal example of modern medicine and
biology and as such merits appropriate academic recognition. We believe that in
order to guarantee the further development and growth of sleep research and sleep
medicine, it will be necessary to create formal structures in which sleep research
and sleep medicine can interact and develop in a comprehensive way.
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Following the recognition of sleep medicine as an independent medical
speciality® in2005 by the accreditation council on graduate medical education, in
2006 the American National Academy of Sciences recognized sleep disorders and
sleep deprivation as an “unmet public health problem” and recommended the
creation of interdisciplinary academic sleep programs. At that time (2006) only the
Universities of Philadelphia (1991) and Harvard (2001) had already established
comprehensive academic interdisciplinary sleep centers.

Based in the University of Pennsylvania Department of Medicine, the
University of Philadelphia division’s membership reflects the multidisciplinary
nature of sleep medicine and research (www.med.upenn.edu/sleepctr/): “The Division
of Sleep Medicine provides high quality care serving patients with the whole range
of sleep disorders. In providing care, the division ensures that findings from our
research and that of others is transferred into practice. Our fellows come from
many different disciplines, and receive training in all aspects of sleep medicine.”
Since 2006 five additional centers (Emory University, Northwestern University,
Stanford University, University of Pittsburgh, University of Wisconsin) have been
created (A. Pack, personal communication, August 2012).

Comparable initiatives in Europe are not yet completely achieved, although
there is some progress in various and complementary forms. For instance, the
Surrey Sleep Research Centre(http:/www2.surrey.ac.uk/fhms/research/centres/ssrc/) 18
currently primarily focused on multidisciplinary and translational sleep research
ranging from genetic studies to informatics, whereas the Freiburg University
Center for Sleep Research and Sleep Medicine (http:/www.uniklinik-
freiburg.de/psych/live/index.html)develops an integrated clinical sleep medicine
approach with research emphasis in the fields of psychiatric sleep and insomnia.
Although similar initiatives also exist in other European Universities (e.g. Bern,
Lyon, Milano, Split, Zurich), we still need a clear and well-defined academic
anchoring for sleep medicine, sleep research and education of future sleep
professionals.

In this respect, we believe that the following steps should be considered in
the institutionalization of sleep at European universities:

1) Medicine, psychological and biological sciences faculties (and wherever
possible other faculties e.g. sociology, arts and literature, economics ...)should
ideally be involved.

2) Within faculties sleep centres should embrace both preclinical (e.g.
physiology, anatomy, biochemistry, pharmacology, genetics, neuroscience ...)and
clinical departments.

3) Within the clinical realm, the sleep centre should involve researchers and
clinicians from as many specialties as possible including pulmonology, psychiatry
and psychotherapy, psychology, neurology, paediatrics, ENT, nursing and possibly
others (such as dental medicine, sports and nutritional medicine).

4) Given the current economic climate in Europe it seems unlikely that
governing bodies of universities and faculties will be likely to invest substantial
sums of money to institutionalize such sleep centres. Nevertheless, as a first step,
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clinicians and researchers at a European university should create
workgroups/teams to promote joint educational and dissemination activities to
raise awareness and attention to the sleep field. This can be manifested in the
creation of Masters programs, and in series of seminars and lectures aiming at
students in different fields, as well as to the general public.

5) In a next step the governing structures of the universities and faculties
should be asked to grant the formation of multidisciplinary academic sleep centres,
suggesting a formal structure for participants involved. A first practical step could
be the establishment of joint websites and coordinated efforts to channel the flow
of patients in the different out- and inpatient departments. Working closer together
in research may also encourage application for interdisciplinary research grants,
including those at EU level. Of particular importance is also the development of
educational modules and curricula (e.g. master/PhD programs) for medical and
non-medical students (e.g. postgraduates, nurses, technologists).

6) The European Sleep Research Society as a roof European sleep society
maybe of significant help as a partner in this process. ESRS initiates and supports
both the European educational activities in sleep, and the European sleep networks.
It is also dedicated to set the European standards for education and certification of
both medical and non-medical sleep experts, as well as for accreditation of sleep
medicine centres. ESRS is currently in the process of publishing a catalogue of
knowledge and skills for sleep specialists (medical, non-medical, and
technologists) that could be used as a basis for the development of a standard
European education curriculum in sleep.

7) It is unlikely that this kind of proposed development will take place at
many universities throughout Europe within the next few years. However, we
believe(and hope) that at least in countries where sleep medicine and sleep
research are very active such sleep centres can be created and possibly develop into
independent interdisciplinary divisions, departments or institutes within single
universities.

In conclusion, academic multidisciplinary sleep centres are probably one if
not the most crucial factor that will contribute to the future of the sleep field in
Europe. This will be made possible only if all ESRS members actively engage and
interact above disciplinary boundaries to develop novel, both sleep research, sleep
medicine, and education-dedicated structures within our universities.



ORAL APPLIANCE THERAPY FOR SLEEP RELATED BREATHING
DISORDERS

Miguel Meira e Cruz, MSc, DDS
Chronobiology and Sleep Unit of SOERAD Hospital, Torres Vedras - Portugal
Portuguese Association of Chronobiology and Sleep Medicine, Portugal

Sleep-related breathing disorders are a spectrum of conditions characterized by a
dysfunctional breath which exclusively occur or exacerbates during sleep time. Within
this group of sleep disorders are those with an obstructive character, and in particular
Obstructive Sleep Apnea Hypopnea Syndrome (OSAHS). Because of it’s highly
significant prevalence (4% of males and 2% of females) and comorbidities as well as
associated high risk of mortality due to accidents and cardiovascular events it should be
diagnosed and controlled as early as possible. Sleep hygiene rules including adequate
sleep habits should be always recommended as they are very effective as adjunctive
treatment, specially in milder forms of the disease. The most common therapeutic option
to moderate and severe patients is often the positive pressure, which avoids the collapse
of the upper airway during sleep by means of a pneumatic splint along the airway.
However this assumed “gold standard” treatment is not always tolerated or adequately
used by those patients who need it, as an important percentage of patients are considered
non-adherent with clear implications on therapeutic outcomes. Therefore alternative
treatments emerged. Oral appliance therapy refer to the use of oral devices to ensure a
reconfiguration of some craniofacial and pharyngeal, skeletal and soft tissue-related
structures which otherwise would mechanically contribute to upper airway collapse.
Although many kinds of devices appeared in the market, there are two main types of oral
appliances accepted to be used within adults with obstructive forms of SRBD:
mandibular advancement devices (MAD) and tongue retaining devices (TRD). Both were
well tested despite MAD has been the preferred target of the major research in the field.
A third option: maxillary/palatal expander is often used in younger patients and children,
since it produces a maxillary expansion which is a well accepted mode of treatment in
pediatric OSAH when subjects presents with a constricted palatal surface or insufficient
maxillary growth.

Mandibular Advancement Devices MAD are preferentially customized
devices fabricated on a variety of materials from dental casts of patient’s dentition
and bite registrations taken by a dentist. Bi-block (two pieces) and monoblock (one
piece) MAD have no differences in apnea hypopnea index reduction, improved
sleepiness and reported side effects but some studies show that bi-block adjustable
MAD have a higher treatment success rate even though clinical significance is
somewhat controversial. Alternative thermoplastic appliances (boil and bite) are
available and are a less expensive option although have reduced rates of treatment
success and long time adherence.

Imaging studies confirm the enlargement of the upper airway space with
MAD. This enlargement has greater impact in the lateral dimensions of the
velopharyngeal region resulting from the direct movement of tissues attached to
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mandibular ramus. The tongue is also repositioned with this type of appliance
because of the connections between itself and the mandible.

Efficacy of MAD is well documented in terms of reducing snore and
obstructive breathing events. MAD has also showed benefits regarding important
primary outcomes as daytime sleepiness, hypertension and mood state.

Long-term efficacy of MAD is fairly good and shows stability on the
improvement of AHI from 1 to 4 years. Adherence to MAD therapy is higher than
to TRD.

Tongue Retaining Devices TRD directly hold the tongue with a bulb and
pull it forward by suction preventing its collapse into the airway. Current evidence
does not support the use of TRD as a first therapeutic option in SRBD as it does
with MAD, however, in edentulous patients it could be a useful tool when MAD is
not indicated and the patient is non-adherent to CPAP. Data from recent studies
suggest that no differences exist between TRD and MAD regarding efficacy and
compliance. Snoring seems to have greater reductions with TRD compared with
MAD. Although with recognized limitations it is also claimed that TRD have less
side effects than MAD. Nasal obstruction is a contraindication since this kind of
device does not allow mouth breathing.

Maxillary Expander This dento-facial orthopedic therapeutic option is a
first line treatment in younger patients isolated or in association with
adenotonsillectomy. The mechanism of action is associated to the increased
volume of upper airway by means of an increase in palatal width. The main goal of
maxillary expansion is to correct existing maxillary constriction. Long-term follow
up show stability on the improvement of clinical and polysomnographic signs and
symptoms of OSAH in the majority of children treated with this resource.
Furthermore in children, RME may prevent future occurrence of OSAH by
avoiding perpetuation of conditions that may lead to craniofacial changes,
determinants of sleep related breathing disorders. This technique is of major
relevance when treatment is taken during prepubertal growth period.

Conclusions Oral appliance therapy within odontoesthomatologic
specialized approach in the scope of Sleep Medicine is an effective treatment for
SRBD, not only for improving respiratory parameters as AHI or dessaturation
index but also for the control of many physiologic and behavioral outcomes. As
several kinds of appliances are available as well as different techniques, it is of
major relevance to spread the knowledge about it in order to successfully
implement this treatment option on the dynamics of a sleep center.

References
1. Sutherland K, Vanderveken OM, Tsuda H et al. Oral appliance treatment for obstructive sleep
apnea: an update. J Clin Sleep Med. 2014 Feb 15;10(2):215-27
2. Lazard D, Blumen M, Lévy P et al. The tongue-retaining device: Efficacy and side effects in
obstructive sleep apnea syndrome. J Clin Sleep Med. 2009 Oct 15;5(5):431-38
3. Pia Villa M, Malagola C, Pagani J et al. Rapid Maxillary Expansion in children with obstructive
sleep apnea syndrome: 12-month follow-up. Sleep Med. 2007 Mar 8(2):128-134
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PRIMARY AND SECONDARY INSOMNIA

Ingo Fietze and Thomas Penzel
Center for Interdisciplinary Sleep Medicine, Charité — Universititsmedizin
Berlin, Germany

Chronic insomnia had been described and previously defined as a difficulty
initiating or maintaining sleep and / or waking up earlier than desired. The last
complaint describes the early morning awakening. According to the most recent
classification of sleep disorders (ICSD-3) these two complaints were added:
resistance to going to bed on appropriate schedule and Difficulty sleeping without
parent or caregiver intervention. The prevalence for insomnia is reported to be
about 10 % in the population. About 50% of these people require a chronic
treatment.

The prevalence of secondary insomnia is not known. Secondary insomnia
appears to be common when treating patients with sleep related breathing disorders
or with restless legs syndrome.

Patients with obstructive sleep apnea do show secondary insomnia in about
10-20% of all cases. Patients with central type of sleep disordered breathing seen
with heart failure or patients with nocturnal hypoventilation when suffering from
COPD and other sleep disordered breathing do suffer even more often form non
restorative sleep.

The new ICSD-3 classification of sleep disorders states for the management
of secondary insomnia complaints that their origin has to be attributed to the
primary disorder. Consequently the primary disorder needs to be diagnosed and
treated first. Optimal treatment is required first, and only then insomnia needs to be
treated as well.

What justifies the need for a treatment of insomnia, especially if other
disorders are diagnosed as well?

Until 2014 it is already well studied and understood that too short sleep
duration, too low sleep quality, and even more, a combination from both, short and
low quality sleep, causes an increased risk for cardiovascular consequences.
Possible consequences are arterial hypertension, heart failure, disturbed glucose
tolerance, and gaining body weight. Even the probability for cancer may increase
as a consequence of too short and low quality sleep [Chao et al. 2010, Fernandez-
Mendoza et al. 2012, Jiao et al. 2013, Laugsand et al. 2013, Lou et al. 2012,
Parthasarathy et al. 2015, von Riisten et al. 2012]. Due to the last mentioned risk,
the society of oncology decided to develop special guidelines for the management
in treating cancer, which considers sleep disorders, especially insomnia (Howell et
al. 2014). The enhancement of the immune system is not only important to prevent
the initiation of a cancer problem, but also for the success of cancer treatment.
Chemotherapy is more effective when sleep has its restorative function.

For the first time Parthasarathy et al. 2015 presented a study on the
relationship of mortality and persistent versus intermittent insomnia. In a
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population-based cohort, persistent and not intermittent insomnia was associated
with increased risk for all-cause and cardiopulmonary mortality and was associated
with a steeper increase in inflammation. This shows that chronic low quality sleep
increases mortality similar to obstructive sleep apnea. In these patients mortality
due to heart disease and cardio-pulmonary disorders is markedly higher than
overall cancer mortality within a 20 year follow-up (Parthasarathy et al. 2015).

Until now it has not been studied, but it can be assumed that the additional
comorbidity increases this risk exponentially not only in patients with cancer, but
also in patients with cardiovascular disorders or in patients with other sleep
disorders such as obstructive sleep apnea or restless legs syndrome.

Patients with obstructive sleep disordered breathing do show anyhow an
increased risk to suffer from cardiac arrhythmias, arterial hypertension, d. mellitus,
stroke, heart failure or myocardial infarction [Gonzaga et al. 2015, Sanchez et al.
2014]. The reason for this is a combination of nocturnal hypoxia, and repeated
alterations in vegetative tone. These changes can be objectified by a monitoring of
heart rate variability, blood pressure variability, and changes in baroreceptor
sensitivity (Glos et al. 2012, Schoebel et al. 2014). These changes have not been
observed in patients with primary insomnia until now. Our own studies on 24 hour
ECG recordings in these patients did not show an increased risk for cardiac
arrhythmias. Changes of baroreceptor sensitivity during daytime were not proven
in contract to those changes in patients with obstructive sleep apnea (Peter et al.
2012). We do see a possible cause for these negative findings in these patients, that
the insomnia patients investigated, their natural history of insomnia, their age and
their comorbidities were too heterogeneous in our sample. Consequently larger
study groups need to be investigated. We are convinced to show these relationships
in larger studies, because these pathologies do justify the increased mortality and
the increased cardiovascular risk.

One possible transmitter explaining the relationship between low quality
sleep and an increased cardiovascular risk can be orexin (Carrive 2013). Orexin
from the paraventricular nucleus of the thalamus can influence the heart, the
vessels in the gut and the adrenal glands via the sympathetic preganglionic
neurons. The influence on the large blood vessels occurs via the rostral
ventrolateral medulla and solitary nucleus. One other possible pathological
mechanism of insomnia can be the nucleus caudatus which is essentially important
for the hyperarousal threshold. An increased activity of these nuclei can increase
the vulnerability of sleep, even when insomnia has been treated successfully and
perhaps even if the cardiovascular risk had been treated. Further pathological
pathways are possible. Examples are the interneurons [Cho et al. 2014); and the
histaminergic system [Torrealba et al: 2014) which had not been much investigated
until now.

Still there are many good reasons to treat insomnia in case of an established
diagnosis of obstructive sleep apnea or restless legs syndrome.
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There is no doubt that moderate and severe sleep apnea needs to be treated.
The therapy of choice is nocturnal PAP therapy. In these patients there are two
main reasons to treat insomnia in addition. Using PAP therapy, and when the
patient is able to fall asleep quickly, then sleep quality in the first half of the night
is high. The success of this therapy helps that a possible sleep deprivation is
eliminated quickly. These patients report that they fall asleep quickly, but wake up
after 3 to 4 hours and do not fall asleep again. The underlying insomnia is going to
be demasked by treating the sleep apnea which did disturb sleep so much. The
second reason for treating insomnia in patients with obstructive sleep apnea, are
problems with falling asleep. These patients do not fall asleep with the PAP
therapy. As a consequence these patients do show a very low adherence with PAP
therapy and often deny therapy totally. Alternative treatment approaches for the
sleep disordered breathing are usually less effective and do not disturb less.
Examples for those are MAD, mandibular advancement devices or more invasive
methods such as surgery or the hypoglossus pacemaker therapy.

Therefore we recommend that a comorbid insomnia in patients with
obstructive sleep apnea should always be considered and discussed. We
recommend a stepwise therapy in these patients starting with L-Tryptophan, then
antidepressive drugs, until finally Z drugs. A combination of nocturnal PAP
treatment and a carefully chosen sleeping pill does ensure a good therapy
adherence with PAP therapy and a good sleep in terms of duration and sleep
quality.

In patients with restless legs syndrome, in which a therapy with dopamine,
which stimulates the sleep-wake system, may unmask the underlying comorbid
primary insomnia and even enhances the insomnia. This may be an unwanted side
effect of the RLS treatment. In these patients a combination therapy is
recommended as well.

There are many challenges to sleep research which may provide scientific
reasons and a scientific backup for this kind of clinical management of insomnia.
This 1s especially important to explain the combination therapy to the suffering
patients. This is similar important to justify the costs of combination therapy to the
health insurance or other paying agencies.
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SLEEP-WAKEFULNESS CYCLE IN PANNEXIN-FREE MICE
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IIUKJI BOJJPCTBOBAHUE-COH Y MBIIIEH, JIMIIIEHHBIX
ITAHHEKCHHA

Koeanvzon B.MI, Mouceenko JI.C.I, Illecmonanos B.H.Z, Hanuun 10.B.°
"Hnuemumym npoénem sxonozuu u séonouuu
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S Hucmumym npoénem nepedauu ungopmayuu

um. A.A.Xapxeeuua, PAH, Mockea

Pannexin is a newly discovered protein capable of gap junction formation
and fulfilling several important functions in mammal brain. These functions are
mediated by ATP as a signal molecule and its degradation product, the adenosine
nucleoside. The role of the last substance as a slow wave sleep factor is well
established. The aim of the present study is to answer the question: what is the
effect of the innate absence of pannexin in model animals? For this purpose, 9
pannexin”~ (brown) and 9 C57Bl/6 mice (served the controls) were implanted
(under avertin anaestesia) with epidural electrodes (4 to each of the animals) to the
frontal and parietal cortex plus reference electrode to the nasal bone. After the rest
period (at least 1 week), 24 hr continuous recording of the EEG and movement
activity (using the accelerometer) was performed. Significant increase in waking
percentage and correspondent decrease in slow wave and paradoxical sleep
percentages were found in pannexin-free mice as compared to the black controls.
These changes were especially pronounced during the dark period of
nychthemeron. Possibly, they are the result of the insufficient adenosine
production in pannexin-free mice.
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[TaHHEeKCMH — HENAaBHO OTKPBITHIM O€NOK, O0pa3ylomuid MEKKIETOUHBIC
HIEJIEBbIE KOHTAKTHl M BBIMOJHSIOMIUA B MO3r€ MIICKOMUTAIOIMIMX PSSl BAXKHBIX
bynkuuid, onocpenyembix AT®, kak CUTHaIBHOM MOJIEKYJIOM, U MPOJYKTOM €€
Jerpajalni — HyKJI€O3Uu0M ajieHo3uHoMm [1-3]. [Insa ameHo3unHa mpeanonaraercs,
KaK M3BECTHO, B TOM uucie W QyHkuus ¢aktopa memyieHHoro cHa [4].1ensro
HACTOSIIIEH paboThl OBUT OTBET HA BOMPOC — OKAXET JIM BIUSHUE HA IUKII
OO0JPCTBOBAaHUE-COH  BPOXKACHHOE OTCYTCTBME NAHHEKCHMHA Y MOJEJIbHBIX
KUBOTHBIX? JIJIsl MPOBEPKU ATOTO MPEANOI0KEHUS 9 MbIIIaM, 1a0JI-HOKAYTHBIM 110
NAaHHEKCHHY, M 9 KOHTPOJbHBIM Mblam JuHuu C57Bl/6jmon aBepTHHOBBHIM
HAPKO30M BXKUBIISIIM AMUAYPATbHBIE dJIEKTPOMbI (M0 4) B JOOHYIO U TEMEHHYIO
o0iacTh HeokopTekca + pedepeHT B HOCOBYIO KocTh. Kaxkoe »UBOTHBIE MOCIE
omepanuu OBUJI0O TIOMEIIEHO B HWHIWBHUIYAIbHYID KamMepy H TOCTOSHHO
MOJIKITIOYEHO C MIOMOIIBI0 THOKOTO Kalems K perucTpanuoHHoi cucreme. Cucrema
COCTOSIa W3 MMHHUATIOPHOIO 2-KaHAJIBHOTO AaBTOHOMHOIO TEJIIEMETPUYECKOTO
mudpoBOro  ycuiauTens — OMOMOTEHIMANOB,  CHAOXXEHHOTO  3-KaHaJbHBIM
akcenepomerpoM  (koHcTpykuus — A.A.Tpomenko).llnata ycunurens Oblia
NOJIBEIIEHA B BEPTUKAIBHOM IIOJIOKEHUM M COEJUHEHA THOKOW MpY>KUHAILEH
CBSI3bI0 C MCTOYHHMKOM IHUTAHUSA, KECTKO 3aKPEIUVIEHHBIM Ha MOTOJKE KaMepbI C
MOMOIIbI0  CBOOOJIHO  BpAIAIOIIETOCs B TOPU3OHTAIBHOM  TUIOCKOCTH
MUHUATIOPHOTO KapabuHa. Takas KOHCTPYKUHS TMO3BOJSIAa  OJAHOBPEMEHHO
peructpupoBath O3l W JABWKEHHS JKMBOTHOTO, HE OrpAaHUYMBAs €ro
nojBwxkHOCTU. Kpome 53TOoro, HaOmofeHHs 3a MOBEJECHHWEM >KMBOTHBIX BEJIU
HEMPEPHIBHO C TOMOIIBI0 CHUCTEMbl BUICOMOHMTOpPHHTA. Boma u mumia Obuin
JOCTYIHBI MOCTOSIHHO. TemMmeparypa B KaMepax MOJAEPKUBAJIM HA ypoBHE 22-
24°C. Spxuit Genblii cBEeT B Kamepax aBTOMATHYECKH BKIIOYAICS B 9 YacOB H
BhIKIIIOYasicss B 21  wyac, cMeHssicb Ha cialObiii  kpacHbid.  Ilepuon
IIOCJIEONEPALIMOHHOTO  OT/ABIXA, BOCCTAHOBJICHUS W aJalTallMd >KUBOTHBIX
IpPONOJDKAJICS HE MeHee | Hexenu, Imociae 4Yero IpOBOAWIACH HENPEPBIBHAS
KpyriiocyTouHasi peructpanuss 931 u ABUraTeaIbHOM aKTUBHOCTU >KUBOTHBIX B
COYETaHMM C BHUACO3AMUCHIO TMOBeAcHHS. AHaimm3 O3 W MeXaHOTrpaMMBbI
IIPOBOJWIICS € IIOMOIIBIO CIIELUATIBHOM MTPOTPaMMBbl, CO3JaHHOM Ha OCHOBE ITAKETA
EDF browser ¢ oTkpbIThiM KO10M (A.J1.MaHO0/I0B), O OOIIENPUHATHIM KPUTEPHUIM
u 20-cex osmnoxam. Crarucruueckass o00paOOTKa NPOBOAMWIACH C TMOMOIUIBIO
HEIMapaMeTPUUECKOTo Kpurepust MaHHa- Y UTHH.
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PesynbTaTel MccienoBaHMM MPEACTABICHBI HA IUAarpaMMe, I'Ae M0 ocu X
OTJIOXKEHBI COCTOSIHUSI )KUBOTHBIX: 00/ipcTBOBaHUE (O€ble CTONIOUKH), MEIJICHHBIN
COH (KOcasl ITPUXOBKA) M OBICTPHIN COH (4epHBIe cTONOMUKH). [1o ocu Y OTII0KEHBI
%% ot 12-4yacoBoil 3amucu: B MPABOM, 3aTEHEHHOW 4YaCTW — HOYHOM, B JIEBOW,
CBETJION — JAHEBHOW. [OpU3OHTAIBHBIMU NPAMOYTOJIbHUKAMH OO0O3HAUEHBI:
CBETJIBIM — HOKAyTHBIE MBIIIN, YEPHBIM — KOHTpOJbHBIE. Kak BUHO, HOKAyTHBIC
MBIIIA JEMOHCTPUPOBAIM 3HAYUTEIBHO 00Jiee BBICOKYIO IMPEACTABICHHOCTD
oonpcrBoBanust B cBetiioe (+14%; p<0.01) u, oco6eHHO, B TEMHOE BpEMsI CyTOK
(+37%; p<0.01), mo cpaBHEHUIO C KOHTPOJIbHBIMU KUBOTHBIMH. COOTBETCTBEHHO,
OTMeYaliach MOHMWKEHHAs MPEICTAaBICHHOCTh MEJJIEHHOTO cHAa — B cBeTioe (-10%;
p<0.05) u B TemHoe (moutn B 2 paza, p<0.01) Bpems cyrok. Ormeuanach
XapaKkTepHasT MHBEPCHUS COOTHOIICHWI TMPEICTABICHHOCTH OOIPCTBOBAHUS U
MEJIJIEHHOT'O CHA B CBETJIOE€ BPEMS CYTOK, HE XapaKTepHas JJisi HOYHBIX TPHI3YHOB.
Yro kacaercs OBICTPOTO CHA, TO €ro MPEJCTABICHHOCTh y HOKAYTHBIX MBIIICH B
TEMHOE BpeMs CyTOK Obula CHHMKEeHA 1modTH Ha 40% 10 CpaBHEHUIO ¢ KOHTPOJIEM
(p<0.05), a B cBemIoe BpeMsl JEMOHCTPHpPOBaja HEJOCTOBEPHYIO TEHACHIIMIO K
YBEJIUYEHHUIO.

Takum 00pa3om, Hacrosiiee HCCIEJOBAaHUE IOKA3aJlo, YTO MbIIIH, OT
pOXKJICHUSI JIUIICHHbIE TAHHEKCHHA BCJICACTBUE TE€HETHUUECKUX MAHUIYJISAIINM,
JEMOHCTPUPYIOT, 10 CPAaBHEHUIO C KOHTPOJBHBIMU KUBOTHBIMH, MOBBIIICHHBIH
YpPOBEHb OOJIPCTBOBAHUS M TOHWXEHHBII — MEIJIEHHOT0O CHa, OCOOEHHO
BBIPQKCHHBI B TEMHBIW, aKTUBHBIM IEPUOJ CYTOK. BO3MOXHO, YTO OJHON U3
OPUYUH HApYIIEHUH CTPYKTYpbl IMKJIAa OOJPCTBOBAHUE-COH Y HOKAYTHBIX IO
MaHHEKCHUHY MBIIIEH SBIISIETCS HEAOCTATOYHAS MIPOAYKIHUS a€HO3UHA B TOJJOBHOM
MO3re.
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SLEEP AND PARKINSON’S DISEASE: COMPARISON OF EEG
ANALYSIS IN PATIENTS AND MODEL ANIMALS

Kovalzon V.M., Ugrumov M. V.2, Dorokhov V.B.’
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COH " BOJIE3HBb TAPKUHCOHA - COITIOCTABJIEHHUE 23I'-
AHAJIM3A Y BOJIBHBIX 1 Y MOJAEJIBHBIX JKUBOTHbIX

Kosanwzon B. M.", Yepromos M. B’ Jlopoxoe B. B’
IHHcmumym npoonem 3xonozuu u 3eonoyuu um. A.H.Ceeepuosa PAH
’Hucmumym 6uonozuu pazeumus um. H.K.Konvyosa PAH

3 «~ ~ -~
Hncmumym evicuieii HepeHOIl 0eaAmelbHOCIU U Helupouzuoiozuu
PAH, Mockea

The results of study of sleep-wakefulness cycle in experimental models of
pre-clinical and early clinical stages of Parkinson’s disease are present and
compared to some clinical examples. The conclusion is, the increase in activity
level and decrease in total amount of slow wave and paradoxical sleep in model
animals are taking place at the same circadian period of secretion of pineal
melatonin as sleep disorders in patients.

bonesnp Ilapkuncona (BII) — onmna u3 Hambosee cOIUaNbHO 3HAYUMBIX, U
u3ydeHue ee¢ OWOJOTMYEeCKUX OCHOB (Hapsimy ¢ ©Ooje3Hpro  AubIreiiMepa,
JICTIPECCUEe U HHCYJIBTOM) SIBIISIETCS BaXKHEWINEH 3ajadeil BCEro KOMILIEKca
COBPEMEHHBIX HayK O MO3re, 4To ObLI0 crenuaibHo otMeueHo [Ipe3unenrom PAH
Ha Hay4dyHOU ceccuu «Mo3ry», coctosBiieiics B aexkadpe 2009 r. [1]. IIpu stom
3a00J1€BaHUHU MPOUCXOJIUT MO HEU3BECTHBIM MOKA MPUYMHAM OYE€Hb MeJIeHHas (B
TEUYEHHE JECSATKOB JIET), HO HEYKJIOHHas aereHepanus aodamunepruyeckux (1A)
HEWPOHOB KOMIIAKTHOW 4YacTU 4YepHOM cyOcraHiuu cpegHero mosra (SNpc),
MpoCIHUPYIONIUXCS B slpa crpuaryma. lIpoiecc mporekaeT OECCUMITOMHO B
pe3yJibTaTe BKJIIOYEHUS KOMIICHCATOPHBIX MEXAaHU3MOB, W JIMIIb Ha TMO3JIHEH
CTaAuM pa3BUTHs 3a00JI€BaHUs, KOTJa OCTACTCS MEHbIIE MOJOBUHBI HMCXOJIHOTO
KoiauuecTBa  J10haMHUH-COACpKAIIUX  HEUPOHOB, a ypoBEeHb JodaMuHa,
JOCTaBJIsIEMOTO B CTpPUATyM STUMHM HEWpOHaMHU, MajaeT B 4 pas3a, BO3HUKAIOT
JIBUraTelIbHbIC, a B JAJIbHEUIIIEM — M1 KOTHUTUBHBIE HapylieHusl. OJIHAKO HAYMHATH
JICYEHUE B ITOT MEPUOJ YHKE CIHILIKOM MO3THO, U B UCTOPUU MUPOBOU MEIUIIHBI
HEe OBLIO e€me HU OJHOrO0 OOJIBHOTO, KOTOPOrO YJAlIOCh OBl HCIICNHUTH.
CoBpemMeHHass MEIUIIMHA MOXET JIUITh OOJErduTh CUMITOMBI 3a00JICBaHUS H, B
HEKOTOPBIX CITydasix, HEMHOTO 3aMeJINTh pa3BuTue Ooisie3Hu. [losTomy co3nanue
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aJIEKBATHBIX SKCIIEPUMEHTAIBHBIX MOJEJIEH U MOUCK PAHHUX MApPKEPOB SABJISIOTCA
ceifuac NMepBOCTENICHHBIMU 3a/1ayaMi [2].
BIl, xak HuKakoe Apyroe 3a0oJieBaHWE, COMPOBOXKIAETCS HEOOBIYAWHO

pPa3zHOOOpa3HBIM CIEKTPOM Pa3IMUHBIX HAPYIIEHUN CHA, KOTOPbIE€ MPUCYTCTBYIOT Yy
45-98% OonbHBIX (MO pa3HBIM JIAHHBIM) U TMPEACTABJICHbl HMHCOMHHUSIMH,
NapaCOMHMSIMH, THUIEPCOMHMSIMU M JPYTUMH  HApyHIEHUSIMH CHa U
o6onpcrBoBanusi. Hanbonee BaKHBIMU SIBISIIOTCSI TUTIEPCOMHHYECKHE CHUMITOMBI
(u30BITOYHAST JHEBHAs COHIIMBOCTh, excessive daytime sleepiness, EDS, u tax
HA3bIBAEMBIC «aTaKH CHA»), a TAK)KE HapYIIECHUs MOBeICeHUS B ¢aze OBICTPOro CHa
(REM behavior disorders, RBD) [2].

EDSuRBD saBnsrorcs paHHuMMHU npenukropamu bII, Bo3HuMKas nopou 3a
HECKOJIBKO JIET, a MHOrJAa JaXe 3a JECATKH JET, A0 NOSBJICHUS JBUraTEIbHBIX
Hapymenuii [3]. Jlo monoBuHBI O0NBbHBIX C bBIl HCHOBITBIBaIOT W30BITOYHYIO
JTHEBHYIO COHJIMBOCTB; TaKK€ IPUMEPHO Y TPETH OOJbHBIX BBISABISIIOTCS
HapylLIeHUs oBeJeHus B (paze ObICTPOro cHa.

[Iporpecc B wu3yueHUM TATOr€HE3a HEUPOACTeHEPATUBHBIX 3a00JIeBaHUN
3aBUCUT B TMEPBYIO Oyepenb OT Pa3pabOTKU aJCKBATHBIX SKCIEPUMEHTAIbHBIX
mozenedd. OnHOM U3 OOIIENPU3HAHHBIX SBIAETCS MOJENb MMAPKUHCOHU3MA,
OCHOBaHHasT Ha CUCTEMHOM BBEIECHHMM uYepHbIM MblmaM jauHuun C57 1A
npoueiiporokcuHa M®TIT (1-metun-4-dpennn-1,2,3,7-TeTparuAponupuant, aHTII.
cokp. MPTP). HenaBHo ObUIO TOKa3aHO, YTO JABYKPAaTHOE BBeAeHHE 12 MI/Kr
M®TII (¢ 2-4yacoBbIM HHTEpPBAJIOM) HMHUTUPYET JOKIMHUYECKYIO, a
YEThIPEXKPATHOE — PAHHIOIO KIMHUYECKYIO CTauu MapKUHCOHU3Ma [4].

MpeI npoBenM M3y4YeHUE LUKIA COH-OOJIPCTBOBAHUE HA 3TUX Mojaeisx [5]. ¥V
YyepHbIX Mbleld JuHUU C57 C BXUBJICHHBIMH 3JIEKTPOJAMM I PErHCcTpaluu
KOPTUKAJIBHOM 3JEKTPOdHIEPATIOTpaMMbl U 3JIEKTPOMHOTPAMMBI  ITPOBOIMIIN
KpPYTJIOCYTOUHYIO (DOHOBYIO BHJIEONOJUCOMHOTpadUi0 MTpU CBETOBOM IHUKIIE
12L/12D, nocne yero noakoxHo BBoawau 24 (2x12) unu 48 (4x12) mr/kr MOTII,
100 puU3noNoruuecKkuil pacTBOp (KOHTPOJIb), U MPOJIOJIKAIU PETUCTPALIMIO Ha 7-€
u l4-e cyrkm mnocie BBeaeHusA. llo 3aBeplmieHHHM ONBITOB  BBINOJHSIN
MOP(OKOHTPOJIb ~ CTENEHU  pa3pylIeHHs  JOPaAMUHEPTUUECKOW  CHCTEMBI.
OOHapyK€HO  yBEJIMYEHHUE  JIBUTATENIbHOM  aKTUBHOCTM U CyMMapHOH
IPOAOKUTEIBHOCTH OOJPCTBOBAHUS B TEMHBIM NEPHOJI CYTOK IOCJI€ BBEICHUS
MOTII no cpaBHeHUtO ¢ KOHTpoJeM. COOTBETCTBEHHO, MPOUCXOANIIO CHUKEHUE
IPOAOKUTEIBHOCTH OBICTPOrO M MEIJIEHHOTO CHA. DTH W3MEHEHUS BO3HHMKAIU
YK€ Ha 7-€ CYTKM PErucTpalyu U JOCTUTaIn JOCTOBEPHOTO ypOBHS Ha 14-e; oHuM
Obutn Oojiee BBIPAXKEHBI MOCIE BBEACHHUS 48 MI/KI MO CPaBHEHHIO C MEHbIIEH
no3oi. B cBersiblii mepuoA CyTOK HHMKAaKMX H3MEHEHHH HE OBLIO BBISBICHO.
Mopdokoutpons nokazan 70% CHUXKEHHE KOoJIMYecTBa J0(aMUH-COAEpKAIINX
HEHPOHOB B KOMIAKTHOW YacTH YEpHOM CyOCTaHLMM mocie BBeneHus: 48 Mr/kr
MO®TII u 35% - niociie BBeaeHusa 24 Mr/Kr.
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Heomy6nnkoBaHHbIe penpe3eHTaTUBHbIE JAHHBIE, JT00€3HO
npenoctaBieHHple  HaMm M. .IlomyskroBeiM (IIMI'MY  wum. UH.M.CeueHosa,
MockBa) u A.Jl.Kamuakuaeim (IMC ®HKI[ CBMIIuMT ®MBA, Mocksa),
MIOKAa3bIBAIOT, UTO, 10 CPABHEHHUIO C OOJIBHBIMU TOTO K€ BO3pacTa W Iojia, HO 0e3
IPU3HAKOB BBIPAXKEHHBIX HApyIIEHUH cHa, y OonbHbIX B 1 cranuu BII cHmxkena
oO1iasi MpOJOJIKUTENIBHOCTh HOYHOI'O CHA 3a CYET 3HAYUTENIbHOTO YBEIMYEHUS
KOJINYECTBA M JJIUTEIHOCTH NMpoOyXJIeHUl B nepuos cHa. [Ipu 3ToM HECKOJIbKO
CHIDKEHa INPEJCTaBICHHOCTb JenbTa-cHa (cTtaaust 3) U ObIcTporo cHa. Ay
NalUeHToB B kinHudeckoi craguu BII, xorpa nereHepupyror 0oJiee MOJOBUHBI
HelipoHoB SNpc, oOHapykeHo emie OoJblliee YMEHBIICHHE BPEMEHH BCETO
HOuHOrO cHa (Ha 18%) u BpemeHu ObICTporo cHa (B 2 pa3a) MO CpPaBHEHHUIO CO
30POBBIMU HCIBITYEMBIMU [6]. DTHU M3MEHEHHS B IIEJIOM COOTBETCTBYIOT TEM,
KOTOpbIE OBLIM HaMu IOJy4YEHbl B ONBITAX Ha 3KcrnepuMeHTanbHbIXx MOTII-
Mozenssx paHHux craguid bII, Takke B HOuHOoe Bpemsa. [IOoCKOIBKY MbIM —
HOYHBIE JKUBOTHBIE, TO, €CIIN CBSI3bIBATH U3MEHEHHUS IAPAMETPOB CHA y MALMEHTOB,
C OJHOW CTOPOHBI, U ITOAONBITHBIX MBIIIEH, C APYTOU, C IUPKATUAHHON PUTMUKOM,
TO MEXIY HUMHU IIPOCMATPUBAETCS Malo cxoAcTBa. OJHAKO €Clii CBS3bIBATH UX C
PUTMOM BBIJI€TIEHUST ANU(U3APHOIO MEJNATOHMHA, KOTOPBIA M y YeJIOBeKa, U Y
JKUBOTHBIX CEKPETUPYETCS B TEMHOE BPEMS CYTOK, TO SIBHOE CXOACTBO OYEBHUIHO.
Cekpenust >nM@U3apHOrO MEJNATOHMHA WIPAET OINpPEACIECHHYIO poOJib KaK B
paszBuTuu camoi blI, Tak u B mpouecce ee JiedueHus npenaparamu JIEBOIOMBI [ 7].

Takum 00pa3oM, U3MEHEHHUs B IUKJIE CHA-00IpCTBOBAHNUS y MALIMEHTOB 110
KJIMHUYECKUM JaHHBIM B LIEJIOM COBIAJIAIOT C TEMU, KOTOpBIE OBLIIM HAMU
MOJIyYEHBI B OMbITaX Ha MbIIIMHBIX MO TII-MoAe1X TOKIMHUYECKOW U PAaHHEN
knHnaeckor craauil bII. DTo maet ocHoBaHuMe U1 JAJILHEHIIETO UCIIOJIL30BaHUS
3TOW MOJEINH MPU U3YUEHUH paHHUX peaukTopoB bII u pazpaboTke MeTOI0B ee
JICYECHUS.
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The histaminergic system fulfils a major role in maintaining the brain
awake. Histaminergic neurons are located exclusively in the posterior
hypothalamus from where they project to virtually all brain areas. Histaminergic
neurons in the mouse and cat discharge tonically and specifically during waking,
this firing pattern being the most wake-selective identified in the brain to date
(reviewed in [1][2]). Histamine release is also dependent on the behavioral states
and circadian clock. During waking, histaminergic neurons activate or facilitate
large brain areas, thus contributing to cortical activation.

Indeed, treatments that impair histamine-mediated neurotransmission
enhance cortical slow activity and increase sleep. For instance, blockade of
histamine synthesis with o-fluoromethylhistidine markedly reduces histamine
levels, decreases waking and increases slow wave sleep in the cat and rodents. In
contrast, enhancement of histaminergic neurotransmission (e.g., by inhibiting
histamine degradation using SKF91488) promotes waking [1][2] [3]. The absence
of histamine synthesis in histidine decarboxylase knockout mice impairs the
cortical electroencephalogram (EEG) and has deleterious effects on both sleep and
wake quality, thus causing permanent somnolence and behavioral deficits.
Consequently, mice that lack brain histamine are unable to remain awake when
high vigilance is required, e.g. at lights off or when they are placed in a new
environment [2].

Current data indicate that histaminergic neurons have a key role in
maintaining the brain awake under normal conditions and in the presence of
behavioral challenges. They promote wakefulness through either their direct
widespread projections to the cerebral cortex or indirectly via their subcortical
targets in the thalamus, basal forebrain and brainstem by interactions with
cholinergic and orexinergic neurons (reviewed in [1][2] [3]).

Activation of postsynaptic H1l-receptors elicits cell depolarization and tonic
neuronal discharge, leading to general brain arousal, while activation of
postsynaptic H2-receptors increases neuronal excitability and discharge rate and
therefore could promote cortical arousal. The histamine H3-receptors are firstly
autoreceptors damping the release and synthesis of histamine and the firing of
histaminergic neurons. This action also extends to heteroreceptors on most other
neurotransmitter systems, allowing a powerful control over multiple homeostatic

functions[1] [2] [3][4].
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Since the demonstration that sleep and wakefulness can be modulated by
activation/inactivation of H3-receptor in the cat in 1990, it has been hypothesised
that H3-receptor constitutes brain target for sleep disorder therapy. Later on, the
effects of H3-receptor ligands on the mouse EEG and sleep-waking cycle were
assessed in comparison to classical psychostimulants and modafinil, a wake-
promoting compound now used world-wide in sleep medicine [3][5]. Data show
that the H3-receptor antagonists/inverse agonists, thioperamide and ciproxifan
increase waking and cortical fast rhythms and, like modafinil, but unlike
amphetamine and caffeine, their waking effects are not accompanied by sleep
rebound. Studies using knockout mouse models further confirm the essential role
of H3-receptor and histaminergic transmission in the wake properties of H3-
receptor inverse agonists. Indeed,ciproxifan does not enhance wakefulness in
knockout mice lacking either histamine synthesis or H1- or H3-receptor whereas
its waking effect is maintained in H2-receptor knockout mice. These data validate
the hypothesis that H3-receptor inverse agonists, through disinhibition of H3-
autoreceptors, enhance synaptic histamine, which in turn activates postsynaptic
H1-receptor promoting wakefulness. Interestingly, amphetamine and modafinil,
despite their potent arousal effects, appear unlikely to depend on histaminergic
mechanism as their effects still occur in histamine deficient mice[3] [4][6].

Recently, a number of potent, selective and safer H3-receptor inverse
agonists were assessed in preclinical/clinical models of sleep disorders. In
orexinknockout narcoleptic mice, modafinil improves waking but allows the
narcoleptic episodes to persist, while pitolisant, a clinically suitable H3-receptor
inverse agonist, improves waking and suppresses narcoleptic episodes as well.
Interestingly, co-administration with modafinil significantly enhances the anti-
somnolent and anti-narcoleptic effects of pitolisant[7]. In adult and teenager
narcoleptic patients, pitolisant improves excessive daytime sleepiness whilst its
possible anti-cataleptic effect is now under clinical trials[7] [8].Finally, pitolisant
also has been shown to improve excessive daytime sleepiness associated with
Parkinson decease and sleep apnoea[3].

These data together with the properties of H3-receptor provide quite
favourable attributes to make this a most promising target for pharmacological
interventions of sleep disorders associated with narcolepsy, Parkinson’s disease,
and other neuropsychiatric indications.
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Summary
Computer programs for automatic analysis of human and animal EEG are
widely distributed and used successfully in many fields of physiological studies.
Such programs are especially important for sleep studies because traditional expert
analysis of the prolong polysomnographic recordings necessary to divide the states
of waking, REM sleep and 3-4 stages of NREM sleep is rather hard and subject-
dependent process. We offer a new method of the off-line processing and analysis
of EEG, which has some advantages as compared to other present ones. The
method bases upon statistically significant linear dependence of the accuracy of an
automatic as well as an expert scoring on the width of the sleep-wake EEG spectral
cluster silhouettes, and non-linear dependence of the accuracy on the distance
between mean spectral characteristics. The data of dependency allow a priory
estimating the accuracy of an automatic and, to some extend, expert scoring and

create an objective criterion of the “quality” of recording.
Key words: EEG, automatic analysis, sleep-waking states, laboratory mice

HOBBIN CITIOCOB MMOJYABTOMATHUYECKOI'O OFF-LINE AHAJIN3A
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Pe3ome

KomMmmproTepHbie IPOrPaMMBI aBTOMATUYECKOTO aHamm3a
anektposHiedanorpammbl (O3I7) denoBeka M KUBOTHBIX MOJYYWJIM IIHUPOKOE
pactpocTpaHeHHE ¥ YCIENIHO  MPUMEHSIOTCS BO  MHOTHX  00JacTsX
dusnonornueckux  ucciaeaoBanuid. Ocoboe 3HaUYeHHWE OHH HMMEIOT s
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UCCJIEIOBAHMS CHA, TAaK KaK TPaJULMOHHBIA SKCHEPTHBIA aHajdu3 JJIUTEIbHBIX
3arucedt OO ans BblAENEHUS COCTOSIHHMSI OOApPCTBOBaHMS, (Pa3 MEAJICHHOTO U
OBICTPOTO CHAa W CTaAUd MEMJICHHOIO CHa - JOBOJBHO TPYJIOEMKHA U
NOJIBEP’)KEHHBI  CyObEKTUBHBIM BIMAHMSAM Ipouiecc. B nmaHHOM pabote
npejiaraeTcsi HOBbIM MeToj off-line 00paboTku u ananuza D3I, oOmamarouiuii
ONpEIECICHHBIMA IPEUMYLIECTBAMU II€pe] HBIHE CyLIeCTBYyrOLIMMU. Merton
OCHOBAH HAa CTATHMCTMYECKU 3HAYMMOM JIMHEWHON 3aBHCHUMOCTH TOYHOCTH KakK
aBTOMAaTUYECKOI0, TaK M DKCIIEPTHOTO CTAJAUPOBAHUSA OT ULIMPHUHBI CHIIYITOB
KJIACTEPOB CIIEKTPAIbHBIX XApAaKTEPUCTHK 3JIEKTPOIHIEPaTIoOrpaMMbl Uil CHA U
00ApCTBOBAaHUS M HEJIMHEHHOW 3aBUCUMOCTHM TOYHOCTHU OT PACCTOSIHUS MEXIY
YCPEHEHHBIMU CHEKTPAJIBHBIMA XapaKTEPUCTHUKaMU. JlaHHBIE 3aBHUCHMOCTHU
NO3BOJISIFOT OLIEHUTH @ priori TOYHOCTh aBTOMATHYECKOIO U B, HEKOTOPOM CTEIIEHH,
OKCIEPTHOTO CTAJAUPOBAHMSI M BBECTH OOBEKTHUBHBIM KpUTEpHH ‘‘KadecTBa’

3aIIncCu.
Kntouesoie cnosa: snekmposnyepanoepamma, agmomamuyeckuil aHaius,
0600pcmeosarue-con, 1a60pamopHvie Mblull

BBenenue

AHaJIU3 JJIEKTPUYECKOW aKTUBHOCTHU ToJIOBHOro mo3ra (93I) 3anumaer
BXXHOE MECTO B Pa3HBIX 00JACTAX HEMpoOUoIoruueckux uccienoBanuii. Ocodyto
pOJIb OH HWIrpacT B COMHOJIOTHH, TJI€ 3TO — CIWHCTBCHHBIH OOBEKTHBHBIM
MOKa3aTesb, MO3BOJISIONIMN OTIIMYHUThH CIIOKOWMHOE OOJPCTBOBAHWE M Pa3JIMUHbIC
HOPMAJIbHBIE M MAaTOJOTUYECKUE CHOMOJOOHBIE COCTOSIHUSI - OT E€CTECTBEHHOTO
cHa. CoBpeMEeHHbIE METO/Ibl PETUCTpALMK U aHanu3a D1 Mo3BOJISIIOT HAOIIO1ATh
HUKIMYECKYI0 CTPYKTYpy CHa - 3aKOHOMEpPHYIO 4YEpenyIollylCcs CMEHY
nonucomuorpapudeckux ' (IICT) kaprun B Buge a3 M CTaguil ¢ TEYEHUEM
BPEMEHU - KaK y 4YeJOBEKa, TaK U Yy JIA0OPATOPHBIX M JaKe JUKUX JKUBOTHBIX B
ycioBusx cBoOomHoro moseneHus [1].Kak um3BectHo, D01 kapTuHBI 1O Mepe
MOTPYKEHHUSI B COH PE3KO M3MEHSIOTCA. J[Jis demoBeka XapakTepHO MOSBICHUE
KOPTUKAJIBHOTO TETa-puTMa B 1-H CTaguyd MEIJIEHHOTO CHA, TaK Ha3bIBAEMBIX
«COHHBIX BEpeTeH» BO 2- CTaguu © MEJICHHBIX (JeNbTa-) BOJH B
Tpetheii > .InaBupiMu npu3Hakamu Obictporo (REM)® cHa sBIstioTCs OBICTpBIE
JBIDKCHUS TJ1a3 U MaJICHUE MBIIIEYHOro ToHyca. O3I' 1abopaTOpHBIX TPHI3YHOB

! TTonucomuorpamma (IICT) — 3T0 TapamnenbHas perucTpanus anextposHiedanorpammsl (I3I),
anekTpookynorpammbl  (O0OI') u asnextpomuorpammer (OMI'), HeoOxomumasi st UACHTU(DUKALUA
COCTOSIHHI B ITUKJIE 0OJIPCTBOBAHNE-COH YEIIOBEKA.

B cooTBeTCTBHE ¢ KiaccHpuKauueil AMEPUKAHCKOH akaneMuu Memuuuubl cHa (AASM) or 2007 .,
(haza memiennoro (NREM) cua monpazaensiercst Ha 3 ctamuu [2]. [lpu 3tom 3-a cTamus mpeacTaBiiseT
co0oif cymmy 3-# u 4-if ctanuii mo obmenpuHAToH Kiaccudukanuu Pexmaddena u Kaiinca (1967).

> TepMHHBI «MEIUICHHBID» M  «OBICTPBI» COH HMMEIOT OKOJO JeCATKA TNap CHHOHHMOB

(MeJIeHHOBOJTHOBBIN — OBICTPOBOJIHOBBIN; OOBIUHBIN, OPTOAOKCATBHBIN — MapaJoKcalbHBIA; COH 0e3
OBICTPBIX JBIDKEHUH TJ1a3 - COH C OBICTPBIMU JIBIDKCHUSIMHM TJIa3; TEJICHIC(PAINISCKU —
poMOaHIIe(haTUecKnii; CIIOKOMHBIN - aKTUBUPOBAHHBINA U T.X.). EAMHON 00IIEnpHHATON aHTIOSI3BIYHON
TEPMHUHOJIOTHH TI0OKa HE BBIPA0OTAHO. 37eCh MBI HCIIOJB3yeM IMapHBIC PYCCKOS3BIYHBIC TEPMHHEI,
PEKOMEHTIOBAaHHBIC OCHOBATEJIEM OTEYECTBEHHON «METUITMHBI CHa» U (PU3UOJIOTHH CHA YEJIOBEKa, akKal.
PAMH A.M.Beitnom (1928-2003).

26



TAK)K€ MPETEPHEeBAET XAPAKTEPHYIO JIWHAMUKY B IMKJIE OOIpPCTBOBAaHUE-COH,
BKJIFOYAIOIIYIO  BBICOKOAMIUIUTY/HYIO  CHHXPOHU3HPOBAHHYIO PUTMHUKY B
MEJUICHHOM CHE M BBICOKOYACTOTHBIMA PETYJSPHBIA THIIOKAMIIAIBHBIN TeTa-pUTM
B OBICTPOM CHE (HE MyTaTh C KOPTUKAJIbHBIM TeTa-puTMoM B D3OI yenoseka!) [3],
KOTOPBIA PErucTpupyercs U B OOJACTH TEMEHHOH KOpbI, KyJa MPOCLUPYIOTCS
KJIIETKM JIOp3ajibHOro runmokamna. I[Ipy 3TOM MBIIIEYHBI TOHYC HCUYE3aeT.
[ToaTOMy »SKCHEpTHOE OINpeaeTeHHe COCTOSIHMI AaKTUBHOIO OOJIpCTBOBAHUS,
CIIOKOMHOTO OOJpPCTBOBaHUS, MEIJICHHOTO U OBICTPOTO CcHa OOBIYHO HE
NPEACTABIISET 3aTPYIHEHUIA.

[TosiBneHne 1UQPPOBBIX MNOJUCOMHOTPAGOB TMO3BOJIMIO OTKA3aTbCid OT
«OyMa)KHOI» pPETUCTpalMU TOJUCOMHOTPAMMbl, OJIHAKO HCCIIEIOBATEIN I1O-
IPEKHEMY CTaJKUBAIOTCA C HEOOXOJIMMOCTHIO BU3YAJIBHOTO aHAJIM3a LHUQPPOBBIX
sarmucedt TICI, Bemensis «BpydHylO» OoApcTBOBaHHE, (pa3pl W CTaaAWd CHA —
YTOMUTEBHBIN U TPYIOEMKHUH ITPOLIECC, HA3BIBAEMBIN CTAJUPOBAHUEM.

XoTst yxe pa3pabOTaHO MHOXECTBO  QJITOPUTMOB, KOTOpBIE, IIO
YTBEPKJICHUIO pa3paO0OTYMKOB, MO3BOJISIIOT JOCTUYb BHICOKOTO COBIAZCHUS MEXKIY
aBTOMATUYECKUM M JSKCIEPTHBIM CTaAupOBaHUEM [4], Ha NPaKTUKE OHU PEIKO
IPUMEHSIOTCSI  BpayaMH-COMHOJIOTAMM M HMCCIENOBATEISAIMH,  IOCKOJIBKY
ONEPUPYIOT 3apaHEe «3AIIMTBIMKY) B MPOrpamMMy MapameTpamu, KOTOPbIE TPYAHO
MOJIOTHATh TOJI KaXIblil KOHKpPETHBIM cyOBbekT. Kpome Toro, B MeTOAMYECKHX
CTaThsIX, MOCBSIIEHHBIX HEKOTOPOMY QJITOPUTMY CTaJAMPOBAHUS CHA, BCE 3allUCU
3aBEJOMO IPEANOJIAratTCs JTOCTATOYHO BBICOKOTO KadecTBa, MOIXOMIAILLEro s
aBTOMAaTUYECKOro cTagupoBaHus. Ilpu 3TOM He yka3bIBalOTCs KpUTEpuUu oTOOpa
3amuceil, W OTCYTCTBYET CpaBHEHHE d(PPEKTUBHOCTU pPaOOTHI OMHMCHIBAEMOTO
QITOPUTMA Ha 3alMCSAX Pa3IU4YHOr0 ypoBHA KauecTBa. [IoJ kauecTBOM 3amucH MbI
MOHMMAaeM BBIPAKCHHOCTh MPHU3HAKOB, XapakTEPHbIX s OOAPCTBOBAHUS U
pa3nuuHbIX a3 u CTaaui CHa.

HccenenoBareny MOCTOSIHHO CTaJKMBAIOTCA C TEM, 4YTO BCIEACTBHE psiaa
(bakTOpOB: MHIUBUAYAIbHOM BapuabelbHOCTH (HAOII0JaeMOM Kak MNP 3amucax
O0I' y mogeint [5-7], Tak W y 7a0OpaTOPHBIX TPHI3YHOB [6]), HEHU30EKHBIX
NOTPEIIHOCTE MPU  YCTAHOBKE JJIEKTPOJOB, MOBPEXKIACHUS TKAHU IpU
XPOHUYECKON HMIUIAaHTAUUMU DJJIEKTPOJOB B JKCIEPUMEHTE, JBUTATEIbHBIX U
ceTeBbIX apredakToB M T.A., noxydaembie OO 3amucu MOTyT CYIIECTBEHHO
pasznuyaThCs MO BBIPAKEHHOCTH MPU3HAKOB, HEOOXOIMMBIX KaK JJisi IKCIIEPTHOTO,
TaK W JJi1 aBTOMaTUYECKOTO CTaAUPOBAHUSI.

Mpbl moctaBuaM Teped coO0OM  3ajady Cco3/aTh  «CaMOOOYYarOIHICS)
anroput™m off-line wuneHTUUKAIMU COCTOSHUN [8], WCMONB3ys COBPEMEHHBIN
YPOBEHb Pa3BUTHSI UHOOPMATUKU U DJIEKTPOHHON TEXHHMKHU. Takoil alroputM cam
noa0MpaeT aMIUIUTY/IHO-YaCTOTHBIE MapaMeTpbl CUTHAJIOB, HEOOXOAUMBIEC IS
uaeHtudukanmu U auddepeHuanui COCTOSHUN, OCHOBBIBAsACh Ha HEOOJBIINX
¢parmMeHTax 3amMcd, NPEABAPUTEIBHO MPOCTAAMPOBAHHBIX dKcrmepToM. Ham
NPEACTOSIIO TAKKE HMCCIEN0BAaTh 3aBUCHUMOCTb TOYHOCTH CTAJAMPOBAHUSA OT
pa3IMYHBIX MMOKa3aTeneil kauecta 3anucu. [Ipu 3Tom Hamu ObUT BEIOpaH MPOCTOM
U HaJACXKHBIN (Kak OBLUIO MOKa3aHO B CPaBHUTENIbHOW paboTe s DD yenoBeka
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[9]) anroput™m cragupoBanus D3I 1a0OpaTOPHBIX TPHI3YHOB, OCHOBAHHBIA Ha
CHEKTPAJIbHBIX XapAKTEPUCTHUKAX M CPABHEHUU PACCTOSIHUI MEXAY CIEKTPOM
TEKyLUIEHd D3MO0XM M YCPEIHEHHBIMU CHEKTPAIbHBIMU XapaKTEePUCTUKAMU s
00ApCTBOBaHUS, MEJJIEHHOTO U OBICTPOTO CHA.

O0BEeKTBI U METObI

Bce okcnepumenThl ObUIM  OZOOpPEHBI JTUYECKUMH KOMHUCCHUSIMU BCEX
y4acTBYIOIKUX B padbore yupexaeHuid. Meimam nunun C57BL/6 B Bo3pacte2.5-3
MecsieB U Maccor 25-30r. mojJi aBepTUHOBBIM HAPKO30M BXKHUBJISUIM MOCTOSIHHBIE
3NeKTpoibl JUIsl peructpauu D3I 10OHBIX M TEMEHHBIX OT/EJIOB HEOKOpPTEKCA.
JKuBOTHBIX MOMEIIAM B WHAUBUAyaJbHbIE 3BYKOM30JIMPOBAHHbIE OOKCHI MpHU
temmneparype 22-240C u noctosHHOM cBeToBoM pexkume 12/12 (09:00-21:00 u —
spkuii Oenwiid cBer, 21:00-09:00 u — cnabeiii kpacHbi).Boma u numa ObutH
JOCTYIHBI OCTOSIHHO. [0 MCTeUeHnH HEeNEeIbHOTo MEepPUoaa MOCTONEPALMOHHOIO
BOCCTAHOBJICHUSI TIPOBOJWINM KPYIVIOCYTOYHYHO 3amuch OOl M JBHATaTenbHOU
aKTUBHOCTH, a TaKXe  BHJICOPETUCTPALMIO TOBEJACHHUS  KUBOTHBIX B
AKCIIEpUMEHTaNbHON Kamepe. Kaxknoe >KMBOTHOE C MOMOLIBI0 TMOKOro kabens
ObUIO TOJCOEAMHEHO K BXOAY MHUHHUATIOPHOTO IM(GPOBOrO JBYXKaHAJIBLHOTO
OecripoBoAHOr0 ycuiauTens OuonoreHnuanoB (kKoHcTpykiuu A.I'.TpoieHko),
CHA0XXEHHOT0 3-KaHaJbHBIM BCTPOEHHBIM AaKCEIEPOMETPOM U COEIUHEHHOTO
rUOKOM TPYXKUHALIEH MEXaHUYECKOM CBSI3bI0 C MCTOYHUKOM aBTOHOMHOTO
NIUTAHUs, TOJBEIICHHBIM, B CBOKO OYepe/b, K MUHHUATIOPHOMY BpAILAIOIIEMYCS
KapaOuHy, *ECTKO 3aKpeIJICHHOMY Ha IOTOJIKE KaMepbl. Takas KOHCTPYKLHUA
no3Bossuta 1ate ycuiutens (pazmepom 30x28x7 MM u BecoM 8 T') CBOOOIHO
Koye0aThCsl B TpeX IUIOCKOCTSAX, pearupys Jake Ha HeOOosbllIne JABMXKEHUS
#uBoTHOro. Yacrora omu¢poBku curhana I3 cocraBisima 250 ['m, curnana
akcenepoMerpa — 50 I'u. Curnasbl oT O€CIPOBOAHBIX YCHIMTENEH NMOCTyIaau Ha
pPETUCTPUPYIOIINK KOMITbIOTEp O KaHaimy bluetooth u BusyanmusupoBamuch ¢
nomouplo  MoauduuupoBaHHoi nporpammbel  EDF browser (A.M.Manonos).
Peructpauus moBeeHUss U JABUTATEIbHON aKTUBHOCTH KWUBOTHBIX MPOBOJUIIACH
TAaK)K€ C TOMOILIBIO BHUJICOHAONIONCHHUS W CIELHMATbHOM MpOrpaMMbl aHaIu3a
BUJIeOCUTHANA (BuaeoTpekunr, A.Ml.MaHoioB).
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Pe3yabTaThl M MX 00CYy:KIE€HHUE

Onucanue aneopumma asmomamuyeckKo20 cmaouposaHus

[Iporecc cragupoBaHUs COCTOMT U3 JIBYX 4acTeil: 1) BHadasie sKCHepT
CTaUpyeT YacTh 3amucu 1o 20-CeKyHIHBIM 3M0XaM, Ha OCHOBE KOTOPOW
MPOrpaMMON PaCCUUTHIBAIOTCA CpeHUE (TOUYHEE: MEUAaHHbIC) CIIEKTPHI JJIs TOX
OOQpCTBOBaHMUS, MEUICHHOTO M OBICTPOro CHa; 2) Jajnee MPOUCXOJUT
aBTOMAaTUYECKOE CTaIMPOBaHUE OCTaBILIEHCA YacTu 3anucu (puc. 1).
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CYMMapHaAa WnpuHa CUNyaToB
Puc. 1

Hwxe npuBeneHo netaibHOE ONMUCAHUE AITOPUTMA:

C60p uHpOpPMAINH 110 SKCIEPTHOMY CTaAUPOBAHUIO:

[0 CHEKTPAJbHBIM XapaKTEPUCTHKAM 310X OOJAPCTBOBAHMS, MEJICHHOIO U
OBICTPOrO CHA PACCUUTHIBAIOTCS MEMaHHbIe 3HaUeHUs ciekTpa ¢ mwarom B 0.5 I'i;

ONPENEIICHUE MAKCUMAJIbHOTO YPOBHS JIBUTATEIbHON aKTUBHOCTH BO BPEMSI
MEIJIEHHOTO U OBICTPOrO CHA.

JUIsT KakJI0OM 3II0XM, HE NPOAHAJIU3UPOBAHHOM JKCIEPTOM, NMPUMEHSIOTCS
ClIeIyIOLIME IIpaBuia:

€CJIA YPOBEHb JIBUIaTEJIbHOM AKTHUBHOCTH BBIIIE, YE€M MaKCHUMAJIbHBIN
YpOBEHb JBMXKEHHS BO BpeMs MEUIGHHOTO U OBICTPOrOo CHA, COIJIAaCHO
HKCHEPTHOMY CTaJAMPOBAHUIO, TO 3TA AII0XA OIpeeseTcsl Kak 00JpCTBOBAHUE;
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MOJCUYUTHIBAETCS PACCTOSIHUE MEXAY CIEKTPOM TEKYLIEH AMOXH M MEAUAHHBIMU
CIIEKTpaMH, pacCuMTaHHbBIMM B nyHkTe la. [lns mopacdera paccTosiHUs
MPUMEHSIETCS TaK Ha3HBaeMa;1 MCTpI/IKa Kanbeppa, paccuntsiBaemas no popmyie:

}) —ql
d(p.q) = ZI

pil + lail’ TJie P ¥ ( - JIBa CPAaBHUBAEMBIX CIICKTpa,;

€ClIi PacCTOSHUE K CIEKTPY MEIJIEHHOTO CHA MEHbUIE, YeM K CIIEKTpaM
OBICTPOTO CHA U OOJIPCTBOBAHUS, CYUTAEM DMOXY MEIJICHHBIM CHOM;

€ClIi PACCTOSIHHE K CIEKTPY OBICTPOrO CHa MEHBIIE, YeM K CIEKTpaM
JIPYTUX CTaJW{ U Ha MPOTSHKEHUHU MPEIIIECTBYIONICH MHHYTHI, JOJS MEAJICHHOTO
cHa ObL1a He HIKe YeM 75%, cuuTtaem 31oxy ObICTPBIM CHOM;

€Cld  TPeNbIAyIIHe  YCIOBUS HE  BBHIMOJHEHBI, CUHTAEM  DIOXY
00IpCTBOBAHUEM.

3asucumocmsy _ mMOYHOCMU _ A8MOMAMUYECKO20  CIMAOUPOBAHUsL  OM
napavempos zanucu 391"

JIist  OLIEHKM  TOYHOCTH  pabOThl  OMMCAHHOTO  BBHINIE  AJITOPUTMA
aBTOMAaTHYECKOTO CTaJAUPOBAHUSI U 3aBUCUMOCTH €€ OT mapameTpoB 3amucu IO
MBI UCIIOJIb30BAJIU CIIEIYIOLLYIO MPOLEIYPY:

1) skcnept cragupyet 12-uacoByto 3anucek 31

2) HEKOTOpOoe (PUKCUPOBAHHOE KOJIMUYECTBO AMOX HCIIOIB3YETCS B KAUECTBE
oOydJarorieii BBIOOPKM JUIsi TporpaMMmbl (MBI HCTOJB30Bad 1o 30 »mox
MEJUICHHOTO CHa 1 0osipcTBOBaHuUs 1 10 310X OBICTPOTO CHA);

3) TpOU3BOAUTCS ABTOMATHMYECKOE CTaJAUPOBAHUE OCTAJBbHBIX 3MO0X (HE
UCIIOIb3YEMBIX B IYHKTE 2);

4) BBITIOJHSETCS CPaBHEHHE PE3YJIbTATOB JKCIEPTHOIO M MPOTPAMMHOTO
CTaJANPOBAHMUS.

Jist oueHku mnapameTpoB 3anmucd OO MBI BOCHOJIB30BIUCH TAKUMU
MOKAa3aTeNIMH KakK:

a) pAacCTOSHME MEXIY YCPEIHEHHbIMU crHekrpamu OO g 3mox
00apcTBOBaHUS, OBICTPOTO U MEJIJICHHOTO CHA,

0) mUpHUHA CUITYdTa M0 PACCTOSHUSIM MEX]y CIIEKTpaMHu.

[[upuna cumydTa - METOJ OLUECHKUM HAJCKHOCTH KJIaCTEPU3ALMU JTaHHbIX.
PaccuutbiBaercs 1o popmyie:

b(i) — a(7)
s(2) =
max{a(z),b( )} rJe i - HEKOTOpasi TOYKa M3 Habopa JaHHBIX,
a(i) - cpenHee paccTOSHUE MEXKITY TOYKOHM 1 M1 BCEMH TOYKaMHU B TOM e KJIacTepe,
K KOTOPOMY OHA OTHOCHUTCS; b(1) - cpeHee pacCTOSHHE MEXIy 1 U BCEMH TOUKaMU
oymkaifiiero kiacrtepa (Kjactep, He BKIIOUYAIOIIUN B ce04 1, Cpe/lHee pacCTOsIHUE,
K TOYKaM KOTOPOro OT 1 MUHUMalbHO) [10].
Mps1 HaOIIOJAMHM CTATUCTUYECKH 3HAYUMYIO 3aBUCUMOCTD JIOJIH COBITAJICHUS
ABTOMATHUYECKOTO W OKCIEPTHOTO CTaaupoBaHus OT: (1) paccTosHUS MEXIy
MEJMaHHBIMH crieKTpamMu D1 sl MeIJIEHHOTO CHA M 00pCTBOBaHUS (paHroBas
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koppessiuud 0.61); (2) cpenHero paccTossHUs MEXAY MEIMaHHBIMU CIIEKTPAaMH JJIs
Tpex crtaguii (panroBas koppensauus 0.49, p<0.05); (3) cpenHeil mHPUHOMA
CHIIYITOB KJIACTEPOB MEJICHHOTO CHA, OBICTPOTO CHA U 0OJPCTBOBAHMS (paHTOBas
koppensmnus 0.65, puc 2).

A B

10
1

PC2(0.10186 )
PC2(0.12092)

-5

=10

=20 =15 =10 =5 0 5 10 -10 0 10 20

PC1(0.46151) PC1(0.2592)

Puc.2

Takum o0pa3om, co3maH mpocTor W 3hdexkTuBHBIN Meron mis off-line
UACHTU(DUKAIIMN COCTOSSHUM B IIMKIJIE OOJPCTBOBAaHME-COH Yy J1abOpaTOpHBIX
JKUBOTHBIX. MBI IIOKa3aJM CYLIECTBOBAHWUE HEJIWHEHMHBIX M  JIMHEHHBIX
3aBUCUMOCTEH MEXJy TOYHOCTBIO CTaJMPOBAHUS W TAKUMHU IOKA3aTEISIMHU, Kak
PAcCTOSTHUE MEXKIY yCPETHEHHBIMHU CIIEKTPAMH IO JKCIEPTHOMY CTaJAHPOBAHUIO,
IIMPUHA CHITYITOB KJIACTEPOB, 00PAa30BAHHBIX AMIOXaMU CHA U OOJIPCTBOBAHUSA. JTO
MO3BOJISIET 3apaHEe OINCHUTHh TOYHOCTh Pa0OTHl ABTOMATHYECKOTO CTAIUPOBAHUS U
HEOJTHO3HAYHOCTh JKCTIEPTHOTO CTAIUPOBAHUS, YTO, B CBOIO OYEpE/b, MMO3BOJSET
BBECTH OOBEKTHBHBIM KpuTepuil BkiIrodeHUs 3anucedl DOl B uccrnenoBaHue.
HeGonbmas moaudukanus 5TOro METOJa CHeJaeT €ro MNPUroJAHbIM W IS
cragupoBanust D3I yenmoBeka. DTO SBISIETCA NMPEAMETOM HAIIMX JAIbHEUIINX

pa3paboToK.
Padora noanep:xxkana rpanToM PO®U (mpoext Ne 13-04-00327a)
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STRONG INFERENCE IN BASIC SOMNOLOGY

Pigarev Ivan N.

Institute for information transmission problems(Kharkevich Institute),
Russian Academy of Sciences, Moscow

e-mail: pigarev@iitp.ru

More than fifty years ago, in September 1963, professor of biophysics and
physics at the University of Chicago John R. Platt gave an address before the
Division of Physical Chemistry of the American Chemical Society. Later, in 1964,
this lecture was published in “Science” under the title "Strong Inference" [Science,
1964, 146, 347 — 353]. In the subtitle it was written: "Certain systematic methods
of scientific thinking may produce much more rapid progress than others".

This short article was very influential, and up to now many scientific
foundations distributing research grants evaluate the presented applications having
in mind their correspondence to the rules of strong inference. Russian Foundation
for Basic Research (RFBR, PO®I) also proceeds in this way.

The article of John Platt started from the very provocative declaration:
"Scientists these days tend to keep up a polite fiction that all science is equal... we
speak as though every scientist's field and methods of study are as good as every
other scientist's, and perhaps a little better. This keeps us all cordial when it comes
to recommending each other for government grants." And later he continued: "But
I think anyone who looks at the matter closely will agree that some fields of
science are moving forward very much faster than others, perhaps by an order of
magnitude... "John Platt asked:" Why should there be such rapid advances in some
fields and not in others?", and gave the answer: "These rapidly moving fields are
fields where a particular method of doing scientific research is systematically used,
... this method of inductive inference is so effective that I think it should be given
the name of "strong inference."

"In its separate elements, strong inference is just the simple and old
fashioned method of inductive inference that goes back to Francis Bacon. The
steps are familiar to every college student and are practiced, off and on, by every
scientist. The difference comes in their systematic application. Strong inference
consists of applying the following steps to every problem in science, formally,
explicitly and regularly:

1) Devising alternative hypotheses;

2) Devising a crucial experiment (or several of them), with alternative
possible outcomes, each of which will, as nearly as possible, exclude one or more
of the hypotheses;

3) Carrying out the experiment so as to get a clean result;

1") Recycling the procedure, making subhypotheses or sequential hypotheses
to refine the possibilities that remain; and so on."
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" 'But what is so novel about this?' someone will say. This is the method of
science and always has been; why give it a special name? The reason is that
many of us have almost forgotten it."

"The difference between the average scientist's informal methods and the
methods of the strong-inference users is somewhat like the difference between a
gasoline engine that fires occasionally and one that fires in steady sequence... We
become "'method-oriented' rather than 'problem-oriented'."

It was told fifty years ago, and unfortunately this statement is valid at
present too.

I gave here many citations from this article, but I strongly recommend to
everybody to read this article, which offers much more important suggestions and
examples.

However, we should come back to somnology. My feeling is that this
method of strong inference rarely was used in this field of science. Otherwise it
would be difficult to imagine how it was possible to study sleep for so long
without any reasonable hypothesis concerning the function of this state of the
organisms. One will argue that there were offered many such hypotheses. Yes,
many! But they were not the hypotheses of the general sleep function, but in the
better case only proposals concerning mechanisms of some local events happening
during the state of sleep while the general function of this state remained unknown.
And even these obviously "local" hypotheses were investigated only by their
authors, and rarely by other scientists working in the field of basic somnology.

If not to have any hypothesis concerning general function of sleep how it
would be possible to think about the alternative hypothesis, optimal for "strong
inference" method? That is why when we decided to start experimental
investigation of sleep our first goal was to devise hypothesis, which could unite all
reported observations concerning the state of sleep in a single and non-
contradictive picture.

First of all we had to resolve the main paradox of sleep state. It was
generally accepted that sleep deprivation caused multiple visceral dysfunctions and
finally unavoidable death of animal without obvious pathological changes in the
brain. On the other hand the brightest changes during transition from wakefulness
to sleep were happening in the central nervous system (including cerebral cortex).
It stayed unclear how all known changes in cortical activity during sleep (e.g. in
visual or somatosensory areas) could be related to the visceral health?

The existence of this obvious paradox forced us to recognize that difficulties
with hypothesis of sleep function were most likely connected with the wrong
general paradigm of brain organization which was established in the second part of
the twentieth century and which was based on the experimental studies performed
in the state of wakefulness. We decided to refuse from some dogmata of this
paradigm and had formulated the visceral theory of sleep.

We hypothesized that the same cortical neurons, which process
exterosensory (visual, somatosensory, and so on) information in the cortical areas
in wakefulness switch to the processing of visceral information during sleep. In
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according to this proposal, namely visceral inputs determine high level of
activation in the cerebral cortex during sleep. Periodic pattern of visceral afferent
flow coming from gastro-intestinal, cardiovascular and respiratory systems may
define periodic burst-pause neuronal activity and slow waves in cortical EEG.
Thus, we realized the first step on the way of strong inference — we had formulated
the clear hypothesis. And this hypothesis allowed going to the second step —
"devising a crucial experiment (or several of them)". To perform these experiments
were not too complicated and did not need any special equipment. However, they
never could be done without this theoretical background. Results of these
experiments did not let us reject this hypothesis. On the opposite, they all
confirmed nontrivial predictions of this hypothesis. Descriptions of these
experiments, and reviews of this approach to investigation of sleep function now
are widely published in English and Russian languages, and I do not want to repeat
them now. References to these studies are given at the end of this lecture.

Now I would like to present another example how ideology of "strong
inference" was used for investigation of the very important topic in somnology —
the nature of cortical slow wave activity during sleep. Cortical slow wave activity
during developing and established sleep was discovered soon after the first cortical
EEG was recorded and since that time became the main investigated parameter in
somnology. Strong correlation of slow waves with developing sleep allowed to use
slow wave activity as element of definition of the sleep state, and to think that slow
waves reflect particular mode of cortical activity inherent exclusively to sleep.

However, the visceral sleep theory allowed us to formulate alternative
hypothesis. We proposed that brain neuronal circuits may even "not to know" in
which state — wakefulness or sleep — an organism is at present, and all cortical
areas perform the same operations with incoming information both in wakefulness
and in sleep. Cortical EEG reflects not the particular mode of brain function but
pattern of incoming afferentation. During slow wave sleep periodic pattern of
visceral activity defines appearance of slow waves in cortical EEG. When human
subjects or animals wake up in somnological experiments, these periodic visceral
inputs terminate, and subjects appear in the state of passive wakefulness without
active movements, with uniform visual and auditory surround at low level of
illumination and loudness. This environment defines desynchronized cortical
electrical activity. We proposed that if to apply efficient sensory stimuli in periodic
mode in wakefulness it would be possible to get slow wave cortical activity similar
to that in the state of sleep.

To check this proposal, general EEG and eye movements were recorded in
cats during slow wave sleep, quite and active wakefulness. General EEG was
recorded between electrodes located over temporal and frontal cortical areas. In
addition, we recorded neuronal activity and local field potentials (local EEG) from
visual (fig. 1) and somatosensory (fig. 2) cortical areas using bipolar tungsten
microelectrodes with distances of about 300 um between the tips of the electrodes.
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During slow wave sleep the animal eyes were always deviated upward, and
this allowed us to easily distinguish periods of sleep from active wakefulness in the

obtained recordings

Slow Wave Sleep
10 T]Degrees

Wakefulness

Sleep EEG Imitation
in Wakefulness

250 7

Fig.1. Rhythmic stimulation by the optimal visual stimulus during wakefulness evokes
sleep like slow wave activity in the cat visual cortex. The rows:A - vertical component of eye
movements which helps to distinguish sleep (upward deviation) from wakefulness (downward
deviation); B - general EEG recorded between electrodes over temporal and frontal cortical areas
of the cat; C - local field potentials (local EEG) recorded between two tungsten microelectrodes
located 300 um one from another within the cortical visual area V1; D — power spectrum of the
local EEG presented above in C. All parameters were collected during slow wave sleep (left
column), during passive wakefulness (middle column), and during the procedure of "sleep EEG
imitation" by visual stimulation in wakefulness, which produced strong excitation of the cortical
neurons recorded by the microelectrodes (right column).
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Fig.2. Periodic optimal somatic stimulation during wakefulness evokes sleep like slow
wave activity in the cat somatosensory cortex. Designation the same as in figure 1. All
parameters were collected during slow wave sleep (left column), during passive wakefulness
(middle column) and during the procedure of "sleep EEG imitation" in wakefulness by rhythmic
stimulation of the contralateral forepaw, which produced strong excitation of the cortical neurons
recorded by the microelectrodes.

For every group of recorded neurons we applied the optimal parameters of
stimulation (either visual or somatosensory), and delivered these stimuli in a
rhythmic manner. We called this procedure "sleep EEG imitation in wakefulness".
Using this procedure (right column), in actively awake cats, we got burst neuronal
firing (not shown) and EEG slow waves, which were indistinguishable from, or
even higher than those, which we had observed during the periods of natural slow
wave sleep (left column). These sleep-like waves were especially well visible in
the channel of the local field potentials (C) because the local EEG reflected activity
of the neurons for which we used the optimal stimulation. The general EEG
reflected averaged activity collected from the large cortical territory, including
those neurons for which applied stimuli were not optimal. Nevertheless, some
sleep-like waves were seen even in the general EEG (B). In row D in figures 1 and
2 we present power spectrums calculated for the 10 s fragments of the local EEG
shown in row C of the corresponding column. It is seen that spectral compositions
of the local EEG for slow wave sleep (left column) and imitation of sleep EEG in
wakefulness (right column) were rather similar, and both differed from the usual
spectrum of quiet wakefulness (central column).

The presented observations supported an idea that patterns of the cortical
afferentation, rather than the state of vigilance, determine the pattern of cortical
activity. All above-mentioned considerations inclined us to conclude that switching
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to analysis of another flow of incoming information would be able to better explain
the phenomenology of transition from wakefulness to sleep. The temporal
organization of these incoming signals, specific for the state of sleep, will define
the pattern of cortical activity during sleep.

I would like to present here another one illustration of this statement. In the
figure 3, in the top panel A, I show record of cat's cortical EEG during several
sleep-wake cycles. We see wusual picture of high delta activity and
desynchronization in between. The record in panel B was done during the same
time next day. But at the moment, shown as vertical black line, we had infused
solution of Loperamide into the stomach via chronically implanted fistula. This
medicine is used for treatment of several gastro-intestinal disorders, and changes
normal intestinal peristaltic activity. After this infusion was done sleep of the
animal became very deep and long. However it is seen, that pattern of the cortical
EEG changed dramatically. Looking on the EEG recording it was difficult to say
whether that was slow wave sleep or REM sleep. It was typical "intermediate"
sleep state. We think that reason of that was in sudden reorganization of the
afferent flow from gastrointestinal system to the cerebral cortex.

A

0 1 Hours

Fig.3. Daytime pattern of sleep-wake cycles in cat's cortical EEG in normal conditions
(A) and after intragastric infusion of Loperamide (B). Moment of infusion is shown as vertical
black line.

I have started this lecture from citations taken from the article of John Platt.
I would like to finish it also by the fragments taken from the same article. John
Platt discussed the obvious difficulties with teaching of the method of strong
inference, and offers the test to identity whether or not one or another study meets
the conditions of "strong inference". This test "...consists of asking in your own
mind, on hearing any scientific explanation or theory, "But dear colleague, what
experiment could disprove your hypothesis?"; or, on hearing a scientific
experiment described, "But dear colleague, what hypothesis does your experiment
disprove?"
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Method of strong inference helps to organize more efficient investigation of

any problem. This method allows also much better to evaluate significance of one
or another projects because one just should compare current importance of the
hypotheses offered for investigation and possibility to check these hypotheses by
the proposed methods.

[a——
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Objective -to investigate interrelationships between sleep regimen and
emotional state in adults without shift work exposure. Design and methods.
Within the Essen-RF epidemiological study 356 subjects were screened using
interview and “Hospital Anxiety and Depression Scale”, and 307 persons (114
males) aged 25-64 years old (mean age 47.3+0.61 years old) had no shift work
exposure and provided full information about the usual times of sleep onset and
wake-up in working days and weekends. Results. Most respondents on working
days went to bed at 23.00-00.00 (35.2%) or 00.00-01.00 (38.1%) and woke up at
6.00-7.00 a.m. (21.5%) or 7.00-8.00 a.m. (37.5%). On weekends most respondents
went to bed at 00.00-01.00 (40.7%) or 1.00-2.00 a.m. (22.8%) and woke up at
9.00-10.00 a.m. (39.1%). The average night sleep time was 7.6+0.07 hours on
working days and 8.9+0.06 hours on weekends. There was a correlation between
age and ranked sleep timing: younger respondents reported later sleep onset (r=-
0.29;p<0.001) and later awakening (r=-0.30; p<0.001) only on weekends. Women
woke up later than men on working days (p<0.05). Anxiety and depression scores
were increased in 45.6% and 14.7%, respectively (both were higher in females;
p<0.001), but they were associated neither with sleep duration, nor with its
difference on working days and weekends. However, there was a relation between
emotional state and later sleep onset preference. Respondents who went to bed at
00:00 or later on working days had higher anxiety (7.8+0.2 vs. 7.2+0.2; p<0.05)
and depression scores (5.1£0.2 vs. 4.1+0.2; p=0.001) than those preferring earlier
sleep onset. Similarly, subjects who went to bed after midnight on weekends had
higher depression scores (4.9+£0.2 vs. 4.1+0.2; p<0.05). Wake-up time was not
associated with emotional state characteristics. Conclusion. The preference of later
sleep onset is related to anxiety and depression tendencies irrespective of the sleep

duration.
The study is partially supported by RFBR, research project Ne 14-06-00219
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Heab nccsieoBaHnss —ONPEIETUTh COOTHOLIEHHUE XapaKTEPUCTUK PEeKUMA CHA U
SMOLIMOHAJIHOTO CTaTyca y JHUIl 0e3 CMEHHOro xapakrepa paboTsl. MaTepuajbl M
Metoabl. B pamkax uccnenoBanusi Occe-P® ¢ ucnosib30BaHHE OMPOCHOTO METOAA U
«"ocnuTanbHOM MIKaNbl TPEBOTH U JeNpeccun» o0ciae0BaHo 356 pecroHAeHTOB, U3 HUX
307 (114 myxuun) B Bo3pacte 25-64 ner (cpennuit Bozpact 47.3+0.61 roga) He umenu
CMEHHOT'0 XapakTepa TPYJI0BOU AESITEbHOCTH U MPEIOCTABUIN MOJHYI0 HHPOPMALUIO O
TUIIMYHOM BPEMEHHU OTX0J1a KO CHY U MoJAbeMa B Oy/IHHE U BbIXOAHbIE THU. Pe3yabTaThl.
VY OONBIIMHCTBA PECTIOHACHTOB B OyAHHE THU BpeMs OTXOJla KO CHY MPUXOIMIOCH Ha
npomexyTku 23.00-00.00 (35.2%) u 00.00-1.00 (38.1%), a Bpemsa noabema — Ha 6.00-
7.00 (21.5%) u 7.00-8.00 (37.5%). B BeIXOgHBIE THU OOJIBIIMHCTBO OTXOJIUIIN KO CHY B
00.00-1.00 (40.7%) u 1.00-2.00 (22.8%) u BctaBanu B 9.00-10.00 (39.1%). Cpenusis
MPOJOJKUTEILHOCT HOYHOTO CHA B OynHue HU cocTaBuia 7.6+0.07 yaca, B BEIXOJHBIC
— 8.940.06 wuyaca. Ilo pesyapTaTaM KOPPEISIMOHHOTO aHaiau3a, OO0Jiee MOJIObIC
pecnoHaeHThl JIOXKUIUCh cnath (r=-0.29; p<0.001) u BcraBamm (r=-0.30; p<0.001) B
OoJsee mo3aHee BpeMs TOJILKO B BBIXOAHBIC THU. JKEHIIMHBI HECKOJIBKO MO3Ke BCTABAIU
B Oymuue aum (p<0.05). ¥V 45.6% oOcnemyemMbIx 3aperucTpUPOBAHBI TOBBIIICHHBIC
NOKa3aTeau Mo IIKaiae TpeBord, y 14.7% — NOBBILIEHHBIE MOKa3aTeNIM IO IIKale
nenpeccud (B 000OMX cllyyasx TOoKazaTenu Obliu Bbiie y skeHmmH, p<0.001). Hwu
MPOJOJKUTEILHOCTh CHA, HU PA3HUIIA B MPOJIOJKUTEIILHOCTH CHA B Oy/IHHUE U BBIXOJHBIC
JTHU HE CBSI3aHBI C BEIPAXKEHHOCTHIO TPEBOXKHBIX U JACMPECCUBHBIX TeHACHIIMN. OTMEUeHa
COMPSKEHHOCTh XapaKTEPUCTUK 3MOIMOHAIBHOIO COCTOSIHUS W TpEeAnodTeHus Ooliee
MO3JHETO BPEMEHU OTXO0Ja KO CHY. PecroHIeHThI, OTXOAsIINE KO CHY B OyJHUE AHU B
00.00 u mo3xe, umenu 6ojee BHICOKME TTOKa3aTenu no mkaigam TpeBoru (7.8+0.2 mpotus
7.2+0.2; p<0.05) u nenpeccun (5.1+0.2 mporus 4.1+£0.2; p=0.001). Ananoruyho, y
PECIOH/IEHTOB, JIOXKMBIIMXCS CHATh MOCJTE MOJIYHOYH B BBIXOJHBIE JTHH, OTMEYAIHCh
Oosee BbICOKHME Mokazarenu 1o mkane nenpeccuu (4.9+0.2 mpotus 4.1+0.2; p<0.05).
BpeMms noabema He CBSI3aHO € XapaKTEPUCTHUKAMU SMOLMOHAIILHOTO COCTOSHUS. BbIBO.
[Ipennourenue Gojiee MO3AHETO OTXOAA KO CHY CBSI3aHO C BBIPAKEHHOCTBIO TPEBOKHBIX
U J€NPECCUBHBIX TEHACHIIMN BHE 3aBUCUMOCTH OT MIPOJIOJKUTEIBHOCTH CHA.

Padora nognep:xana rpanrom PTH® Ne 14-06-00219
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AGE-RELATED FEATURES OF SLEEP AT EARLY CHILDHOOD

Arapova Yu. Yu.,Verbitsky E.V.

Scientific Group for Physiology, Institute of Arid Zones of SSC RAS,
Rostov-on-Don, Russia

e-mail: juli.arapova@yandex.ru

We analyzed full night polysomnographic records of 15 children (ages 1.1-
6.0 years). All subjects underwent one night recording in comfort home condition.
All recording were scored according to the standard criteria by Rechtschaffen and
Kales [1968] following the recommendation to children sleep made by Scholle and
Schafer [1999], AASM [2013], while arousal parameters were defined pursuant to
the ASDA’s rules [1992] and Halasz et al. [2004].

It was established sleep of toddlers described dominance of REM (on
average 64.1% from TST), and SWS dominated at preschoolers (on average 68.7%
from TST).The heart rate during sleep of toddlers had not been significant
declining. It was noticed decreasing the heart rate in sleep of preschoolers: the
heart rate declined at falling asleep down in SWS and it surged in REM. The
dominant rhythm of REM changed with aging: it was 5-6 Hz at toddlers and it was
7-9 Hz at preschoolers. The arising amount of cortical arousals in REM was shown
after 4 years. The arousal periods with EEG, ECG, EMG activations in REM were
typical for preschoolers. The analyze of sleep at preschoolers with complaints on
sleep disturbance showed descent of ultradian sleep cycle to 35-55 minutes, arising
amount of spontaneous motor activities in SWS, addiction to prolonged REM
period and reduction of SWS.

The derived data indicated natural development of sleep in early childhood.
The larges reorganization were discovered in REM notably decrease amount of
REM, maturation of spontaneous arousal cortical and subcortical nature from
toddlers to preschoolers. The specific features typical for sleep of toddler kept in
sleep of preschoolers with complains on disturbance of sleep were defined.
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OCOBEHHOCTHU OPTAHU3AIIUY HOUHOT'O CHA JIETEM

Apanosa IO.10., Bepouukuii E.B.

Omoen guszuonozuu, Hncmumym apuounsvix 30n FOHI] PAH,
Pocmoe-na-/[ony, Poccus

e-mail: juli.arapova@yandex.ru

bput npoananu3upoBan HOYHOM COH 15 nmereut B Bospacte ot 1.1 mo 6 ner.
OO6cnenoBanue MPOBOAUIOCH OJHOKPATHO B JOMAIIHUX YCIOBUsIX. Peructparus
HOYHOI'O CHA OCYUIECTBJISIACh  COTJIACHO  MEXIYHApOAHBIM  CTaHAapTam
[Rechtschaffen and Kales, 1968], ¢ ydyerom pekoMeHIauuil MO pPEerucTpauuu u
ananu3y cHa y nerei [Scholle and Schafer, 1999; AASM, 2013]; aktuBamuu Mo3ra
BO BpeMsi CHa BBIACISUIM B COOTBETCTBMM C Kputepusmu ASDA (1992) u
[Halaszetal., 2004].

AHanu3 moJMrpaMm IokKasaj, 4To y jaeTed B Bo3pacte ot 1.1 mo 3 ner
nomunupyet [IOC (B cpemnem 64.1% ot oOmero BpeMEHH CHA), y JIETCH B
Bo3pacte oT 3 g0 6 jger — M®C (B cpeadem 68.7% oT 0o0IIEro BpeMEHHU CHA).
CHmxeHue 4actoTbl cepaeuHbix cokpamieHuii B MOC u ee yBenuuenue B [1OC
BBISIBJICHO y JI€T€W BO3PACTHOM rpynnbl 3 10 6 JeT. YCTaHOBIECHO U3MEHEHUE
yacToThl fqomuHupytomero putMa D3I B [IOC ¢ Bo3pacToM: B paHHEM AETCTBE
oHa cocraBiasana 5-6 I'm, B nmomkoneHOM Bo3pacte — 7-9 I'm. YBenmuenue
KOJIMYECTBA KOPTUKAIbHBIX akTuBanuil B [IOC ormedeHo nocne 4 yetr. AKTUBAIUU
C BEr€TaTUBHBIMU U MOTOPHBIMU KOMIIOHEHTaMU OBLITH 3apEeTUCTPUPOBAHBI TOJIBKO
y nerer pomkonbHOro Bo3pacta B IIDC. V nereil IOMIKOJIBHOTO BO3pacTa C
’anobaMM ~ Ha  HaApylleHUWs CcHa  ObUI0  YCTAaHOBJIEHO  YMEHbILICHHUE
MPOJOKUTEIBHOCTH YABTPAAUAHHOIO LHUKIJIA CHA, BAPbUPYIOLIET0 B MHTEPBAJIC
35-55 MuH., yBEIWYEHUE KOJMYECTBA CIIOHTAHHOW JBUTATEIbHON aKTUBHOCTH B
M®C, yBenuueHue NpoaosLKuTeNbHOCTH nepuoaa REM cragum u cokpanieHue
npoaokutTeabHocTh MOC.

[TonyuyeHHbIE JaHHBIE COOTBETCTBYIOT IPEACTABICHUSM O Pa3BUTHUU CHA B
JAHHBIM BO3pacTHOW Tepuoj. beuta BwisBieHa Oosbiias peopranusanus [1OC B
M3y4aeMOM BO3pPACTHOM I[E€PUOJE, B YACTHOCTH, CHW)XEHUE MPEACTaBICHHOCTHU
[IOC, «co3peBaHue» aKTUBALUNA KOPTUKAIBHON M CYOKOPTHKAIbHOW MPUPOIBL. Y
JeTel JOIIKOJIBHOTO BO3pacTa C JKajlobaMu Ha HapyIlIeHUE CHA OOHapy>KEHBI
MPU3HAKU, XapaKTepHbIE JIsl CHA JIETEeH paHHEro JIETCTRA.
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EEG PERFORMANCE LOW FREQUENCY ELECTROCUTANEOUS
SUBTHRESHOLD STIMULATION HANDS DURING SLOW-WAVE
SLEEP

Arsenyev G.N., Lukyanova E.A., Dorohov V.B.

Institute of Higher Nervous Activity and Neurophysiology of RAS
Moscow, Russia

e-mail: vbdorokhov@mail.ru

Quality sleep-it is a necessary condition for the effective implementation of
the work. Slow-wave sleep stage, or delta sleep, is considered the most important
step for the implementation of recovery functions of sleep and determines the
quality of sleep. It is known that sleep regulation is subject to homeostatic
principles-prolonged sleep-sleep deprivation causes an increase in the duration of
sleep following it, namely its slow-wave stage. Slow-wave sleep stage is
important, at this time implemented a number of important physiological
processes, the violation of which causes different kinds of diseases.

In recent years, many studies have demonstrated the participation of slow-
wave sleep in the processes associated with learning and memory consolidation.

Tononiis now common hypothesis that the effect of sleep on memory
consolidation processes associated with plastic surgeries when sleep is needed to
restore synaptic homeostasis. Recent studies have demonstrated the possibility of
effects on night sleep slow wave activity and learning processes by magnetic or
electrical stimulation of the brain, as well as afferent stimulation with the
appearance of delta waves.

We have carried out experiments sub threshold electrocutaneous (0.8-1.2
Hz)stimulation of the hand during slow days sleep. It shows the appearance of
physiological effects. There was a significant increase in the average duration of
the slow-wave sleep and power delta EEG waves. As well, we carried out the study
of evoked potentials in the electrodermal stimulation of the handon the ten subjects
aged 18 to 32 years old, of Dboth sexes. In the waking
statesubthresholdandsuprathresholdchosenvalueselectrodermalstimulation. Thenthe
subject fell asleep and at different stages of daytime sleep were stimulated
subliminal forces alternately left and right hands. The results showed a large
individual variability forms evoked potentials in different subjects. It is assumed
that the method of the EP will be useful for the study of physiological mechanisms
of action of different types of stimulation during delta sleep on sleep quality, and
will help provide positive therapeutic results. The data on the effects of stimulation
during daytime sleep, we consider as preliminary and require further investigation.

Supported by RFH grant Ne14-36-01342
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I3I' HIOKA3SATEJIN H[JSKOHACTOTHOFI SJEKTPOKOXKHOM
HOANMOPOI'OBOU CTUMYJIAIINU PYKHN BO BPEMSA
ME/JUVIEHHOBOJIHOBOI'O CHA

Apcenves I'.H., /Iykvanosa E.A., /lopoxoe B. b.
Hucmumym Buvicuweit Hepenoit /leamenvnocmu
u Heuipogpuszuonocuu PAH, Mockea

e-mail: ybdorokhov@mail.ru

KauecTBeHHBII COH - 3TO HEOOXOAUMOE yCIOBHUE d(PPEKTUBHOIO BHITOJIHEHUS
JHEBHOU aesTenbHOCTU. MemnenHoBosiHOBas craaus cHa (MBC), win nenbTa-coH,
cuhTaeTcs Hauboree BaXHOW cTaauMed [UIs pealn3aliil  BOCCTAHOBHUTEIBHBIX
GyHKIMA CHa U OMNpeAeNseT KadecTBO CHa. VI3BeCTHO, 4YTO perymsuus CHa
HNOTYUHSETCS T'OMEOCTaTUYECKUM TMPUHIUNAM—YUIMHEHUE OOApCTBOBaHUS —
JEMIPUBALIMS CHA BBI3BIBAET YBEIMYECHHUE JJIMTEIBHOCTH CIIEAYIOIIEro 3a HUM CHa, a
WMEHHO €r0 MEJJICHHOBOJHOBOW cTaaumu. MemienHoBoiHOBas crtaaus cHa (MBC)
uMeeT OOJbIIOEe 3HAYEHUE, B ITO BpEMs pPEATU3yeTcs MHOXKECTBO Ba)KHBIX
(U3HOTIOTHYECKUX TPOIIECCOB, HApPYIIEHHE KOTOPHIX BBI3BIBAECT PA3IMYHOTO POJA
MaTOJIOTUH.

B mnocnennue roapl Bo MHOrux pabortax Obuio mokaszano ydactue MBC B
mporeccax, CBS3aHHBIX ¢ oOydeHMeM W KoHcoiupanued mamsatu. Celyac
pacrpocTpaHeHa runore3a TOHOHM, YTO BJIMSHUE CHA HA IPOLIECCHl KOHCOJIWIALHH
NaMsATU CBSI3aHbl C IJIACTUUECKUMH IEepecTpOMKaMH, KOI/la COH HEO0OXOAUM IS
BOCCTaHOBJICHHs] CHHAIITUYECKOT0 TOMEOCTa3a. B HeTaBHUX UCCIeN0BaHUAX [TI0KA3aHa
BO3MOKHOCTh BO3JICUCTBUSI HA MEJIEHHOBOJHOBYK) AaKTMBHOCTb HOYHOI'O CHa U
npouecchl 00y4yeHHs MyTeM MAarHUTHOW WJIM DJIEKTPUYECKOM CTUMYJISLIMKA MO3ra, a
Takxke apPepeHTHON CTUMYJISIMH MIPH MOSBICHUH JIEIbTa-BOJIH.

Hamu mipoBesieHbI OMBITH MOATOPOTOBOM 3MeKTpoKoKHOU (1 ') cTumymsitus
n. medianus Ha TMpeAIUIeYbe, HA TPAHULE C KUCTBIO PYKH, BO Bpems
MEJUIECHHOBOJIHOBOI'O JTHEBHOI'O CHA. bBbUIO MOKa3aHO NOSIBIEHHE (PU3NOIOTMYECKUX
a¢dexroB. Habmromanuce wu3MeHeHuss cpeaHedt npogomxutTensHocty MBC u
MOIIHOCTH JAeNbTa-BOJH DJI'. Takke HaMU NMPOBEIEHBI MUCCIEAOBAaHUS BbI3BAaHHBIX
norennuanoB (BII) Ha anekTpokokHYI0 cTUMYIIALKIO . medianus Ha Mpearnseybe Ha
JIECSITU UCIIBITYeMBIX B Bo3pacte oT 18 g0 32 zer, o6oero mosna. B GoapcTBytomiem
COCTOSIHUU MOJOMPATTUCH MONOPOTOBbIE U HAIOPOrOBbIE 3HAUCHHUSI DJIIEKTPOKOKHOM
CTUMYJIALIMM. 3aT€M MCHBITYEMBIM 3achlllaj, U B pa3Hble CTaJuu JAHEBHOIO CHa
MIPOBOJMJIACH CTUMYJISALIMSA MTOAIIOPOTOBOM CUJIBI, IOOYEPEIHO JEBOU U MPABOM PYKH.
[TonmyyeHHsie pe3ynbTaThl MOKa3alud OOJBLIYI0 WHAMBUAYAJbHYIO BapHaOelbHOCTH
¢dopmbl BII y pa3zsbix ucneiryemoix. [lpeanonaraercs, yto meton BII Oyzaer nonesen
JUIST ACCTEAOBaHMS (PU3MOJIOTMUECKMX MEXaHU3MOB BO3JICHCTBUSA pPa3HBIX BUJOB
CTUMYJIALIMKA BO BpeMs JIeJbTa CHA HA Ka4eCTBO CHA, a Takke OyJeT crocoOCTBOBATh
MOJIyYEHHUIO MO3UTUBHBIX TEPANEeBTHUUECKUX pe3yibTaToB. [loayueHHble AaHHBIE 00
apdexrax CTUMYJSIUM BO BpeMs JHEBHOTO CHa Mbl paccMaTpuBaeM Kak
npeaBapuTeIbHbIe U TPEOYIOIINE JAIbHEUIIINX UCCIIEIOBAaHUM.

Pabora nognep:xana rpantom PITH® Ne 14-36-01342
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HALOTHERAPY OPPORTUNITIES IN THE TREATMENT OF SNORING
AND OBSTRUCTIVE SLEEP APNEA SYNDROM CAUSED BY NASAL
OBSTRUCTION

Arustamyan I.G.

First I.P. Pavlov State
Medical University of St. Petersburg, Russia
e-mail:a-irina26@yandex.ru

In the modern world, the problem of sleep disordersisvery important.
Obstructive sleep apnea syndrome (OSAS) is one of the parasomnias types which
otolaryngologist should treat. OSAS has a negative impact on the health of
patients, leading to disease of cardiovascular, bronchopulmonary,
urogenitalsystems. Also, it affects the psycho-emotional background of patient and
people around him, who also can not sleep. Important role in the genesis of snoring
andOSAS takes narrowing and collapse of the upper respiratory tract. We consider
the obstruction of the nasal cavity, which resulting in turbulent motion of passing
air stream, the vibration of the soft palate and snoring. It also initiates anon-
physiological mouth breathing, which affects the severity of obstructive sleep
apnea. Therefore, rhinology aspects of snoring and OSAS are relevant insolving
this problem.

Halotherapy- anon-drug therapy, its main curative factor is aerodisperse
environment with dry aerosol of sodium chloride. Halotherapy has anti-
inflammatory, antibacterial, mucolytic and decongestant effects, which reduce
nasal obstruction.

Objective: to study the method of halotherapyin patients with snoring and
obstructive sleep apnea in rhinology.

To achieve the aim of study, we have set tasks to evaluate the effectiveness
of halotherapy in OSAS and snoring correction caused by nasal obstruction.

Materials and methods: at the ENT Department of the First IP Pavlov State
Medical University of St. Petersburg were examined group of patients with
complaints of snoring and sleep apnea, all patients had problem with nasal
breathing.

Patients were examined: ENT examination, rigid endoscopy of the nasal
cavity and nasopharynx; computer front active rhinomanometry, cardiorespiratory
monitoring. Patients received 14 procedures of halotherapy.

Results: nasal patency has improved after halotherapy (from 586.75 +
74.15t0656.25 + 71.50after treatment) and index of apnea/hypopnea has decreased
(from 15.2 + 3.7events per hour to 5.3+ 2.2events per hour after treatment), that
confirm a decreasing in severity of obstructive sleep apnea.

Conclusions: halotherapyis an effective method in snoring and obstructive
sleep apnea syndrome treatment on the background of nasal obstruction, one of the
leading pathogenetic mechanisms of snoring and OSAS.
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I'AJIOTEPAIIUSA B JIEYEHUU XPAITA U CHUHIPOMA
OBCTPYKTUBHOI'O COHHOI'O AITHOD HA ®OHE HOCOBOH
OBCTPYKIIMHU

Apycmaman H.I.

I'bOY BIIO IICIIoI'MY um. H.Il.I1asnosea
Muns3zopaea Poccuu, Cankm-Ilemepoypz
e-mail:a-irina26@yandex.ru

B coBpemenHoMm mupe npoOiema HapyIIeHH CHA SIBJISIETCSI BEChbMa aKTyalbHOM.
OnHuM U3 BUJOB MAPAaCOMHMM, BXOMASIIMN B KOMIIETEHIIMIO OTOJAPUHIOJIOTA, SBIISIETCS
cuHgpoM oO0cTpykTuBHOrO coHHOro amHod (COAC).OH HeratuBHO CKa3bIBaeTCS Ha
3I0pOBbE  MAIMEHTOB,  HPUBOAS K  3a00J€BaHMSIM  CepEeYHO-COCYIHUCTOM,
OpPOHXOJIETOYHOMH, YPOT€HUTAIIbHOMN CUCTEM, OTpHULIATENILHO BIIUSICT Ha
IICUXO3MOIIMOHAJIBHBIN (POH HE TOJILKO OOJIBHOTO, HO OKPY>KAIOIIMX €ro JI0JEH, KOTOpbIe
Takke He MOryT BbicnaTbesa. CyllecTBEHHOE 3HAU€HHWE B TeHe3€ Xpana U CHHIpOMa
00CTPYKTHUBHOTO alfHO? CHA MTPAaeT CY>KEHUE U KOJUIAIC BEPXHUX OTJIEIOB JbIXaTEeNbHBIX
nyteil. MbI moipoOHee 0CTaHOBUMCSI Ha OOCTPYKIIMH MOJIOCTH HOCA, KOTOpasi BICYET 3a
co00ll BO3HHMKHOBEHHME TYpOYJIEHTHOIO JBMXKEHHUS MPOXOIALIEH CTpyd BO3IyXa,
BUOpaIuio MArkoro Heba u xpar. Takke OoHa HHUIIUUPYET HE(PU3HOIOTHIECKOE POTOBOE
JBIXaHUE, YTO HEOJIArONMPUSTHO CKa3bIBACTCS HA TSHKECTH OOCTPYKTHBHOTO COHHOTO
anHOo3. [lo’TOMy MMEHHO pPHUHOJOTMYECKHUE ACMEKThl POHXONATUM W CHUHIpPOMA
O0OCTPYKTUBHOTO COHHOT'O arHO? SIBJISIFOTCSl aKTyaJbHBIMH B PEHICHUM 3TOW MPOOJIEMBI.
lanmotepanus — 3TO HEMEAMKAMEHTO3HBIM METOJl JIEYEHHUS, OCHOBHBIM JIEUYCOHBIM
(akTOpOM KOTOPOI SIBIETCS a’pOJMCIEpPCHAsl Cpela, HACBHIEHHAs CYXHM a’po30JieM
HaTpusl xJjopuaa. ["amorepanusi oka3plBaeT MPOTUBOBOCHATUTEIbHBIN, OaKTEPULIMIHBIN,
MYKOJIUTUYECKUNA S(PPEKThl U MPOTUBOOTEUHBIN, YE€M CHOCOOCTBYET YMEHBIIECHUIO
HOCOBOM OOCTPYKITHH.

Heans padoTbl: pa3paboTka U 0OOCHOBAHHME METOJa TalIOTEpanuu y OOJIBHBIX C
XpanoM U CUHAPOMOM OOCTPYKTUBHOTO COHHOT'O alfTHO? B PUHOJIOTHH.

3agaveil uccienoBaHMs SBISUIACh OICHKA 3(PQGEKTUBHOCTU TrajoTepanuuiis
KOPPEKIIMU CHHApPOMAa Xpama U OOCTPYKTHBHOTO amHO? CHAa Ha (OHE HOCOBOM
0OCTPYKIINH

Marepuaiabl u Metroabl: Ha Kadenpe otopuHonapunronoruu [ICIIGIMY um.
WN.IT1. TlaBnoBa oOciemoBaHa Tpymmna MAIMEHTOB C Xajlo0aMu Ha Xpanm M OCTaHOBKH
JBIXaHUS BO CHE, Y BceX OOJIbHBIX HAOJII0/aJOCh 3aTPyJHEHUE HOCOBOIO JbIXaHMS.
[TanguenTam OBLTM  TPOBENEHBI  OTOPUHOJAPUHTOJIOTMYECKUA OCMOTp, PpHUTHIHAsS
SHJOCKOMNHUSA TMOJOCTM HOCAa M HOCOIJIOTKM; KOMIBIOTEpHAs NEpeAHsisi aKTUBHAs
PUHOMAHOMETPUS, KapJUOpecHupaTopHOe MOHUTOpHUpoBaHue. bonbHble monyuunu 14
CEaHCOB rajoTepanuu.

Pe3yabTaTrhl: Ha (QoOHE rajoTepanu YIydllaeTcss HOCOBas MPOXOAMMOCTh
(586.75 £74.15 po m 656.25 £71.50 mnocne nedyeHHs) W YMEHbBIIACTCA WHAECKC
anHo3/runonHod (ot 15.243.7 coOwbiTuii B uyac a0 5.3£2.2 coObITUH B Hac), 4TO
CBUJIETENBCTBYET 00 YMEHBIICHUHN CTENEHH TSHKECTU CHHIPOMAa OOCTPYKTHUBHOTO arlHOd
CHa.

BbiBoabl: Tanorepanus sABiseTcs AS(G(GEKTUBHBIM METOIOM B 0Oopnbe cC
POHXOIATHEN U CHHAPOMOM OOCTPYKTHBHOTO alfHO? CHA Ha (DOHE HOCOBOM OOCTPYKITHH,
OJIHOW M3 BEYyIIMX MaToreHeTuYecKkux MexannsmoB xpamna u COAC.
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PSYCHOPHYSIOLOGICAL TRAITS OF STUDENTS WITH THE NIGHT
SNACKING HABITS

Budkevich E.V., Budkevich R.O.
North Caucasus Federal University, Russia
e-mail: Budkevich. EV@yandex.ru

We aimed to estimate psyhophysiological traits in students with night
snaking habits. 72 healthy students (17-22 years, 59women, 13 men) self-estimated
food behavior with diet diary. High nervous activity parameters were detected
according to the Horne-Ostberg Morningness-Eveningness Questionnaire, Eysenck
Personality Questionnaire, Spielberg and Taylor anxiety tests, sleep quality, sleep
hygiene, daily sleepiness. Levels of cortisol and total antioxidant activity (TAA) in
the saliva twice a day were estimated.

According to the diet diary estimation the students were divided into two
groups: 1st(n=34) — have eaten from 6 am till 10 pm, 2nd — have night snacking
(n= 38). Neither-chronotype was found in 58% of students in both groups, but
morning-type prevalence in the Ist group (24.24%)in comparison with the 2nd
(5.55% (p<0.05)). The 2nd group’s respondents had higher anxiety level (p<0.01),
decrease of sleep quality (p<0.01) and excessive daily sleepiness (p<0.03).There
was no significant difference in Eysenck Questionnaire between the two groups.
Most of the all students have personality of potential extraversion with middle
score by the neurotism and psychotism dimension.

Daily dynamic of the cortisol level and TAA in saliva characterized by
rising in the morning and decreasing in the evening ( p<0.005) for the 1st group. In
the 2nd group it was found statistically reliable inversion of the cortisol dynamic
(p<0.005) with rising in the evening (p<0.001). TAA in the 2™ group was
characterized by stabile low level both in the morning and in the evening.

Thus, in the group of students with night snacking there were less number of
persons with morning type, increase of anxiety level and sleep disorder complains.
In addition, it was found decrease of TAA in the saliva and disorder of cortisol
daily dynamic. All the data could be explain by the starting of the negative effect
of the night snaking habits.
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IMNCUXOPU3NOJOI'NMYECKUE ITOKA3ATEJIN ITPU HOYHOM
YINIOTPEBJIEHUM ITNIIHN

byokesuu E.B., Byokeeuu P.O.
DI'AO0Y BIIO «Cesepo-Kaeka3zckuii ghedepanvHulil yHugepcument)
e-mail: Budkevich. EV(@yandex.ru

B wucciaenoBaHum OUEHUBAIM TMCUXO(DHU3UOIOTHYECKHE OCOOCHHOCTH Y
CTYJICHTOB C HAJIMYHUEM 3MU30J0B HOYHOIO YyNOTpeOseHus Nuu. ¥Y 72 CTy/IeHTOB
17-22 net (59 neBymiek u 13 roHOIIEH) C UCMIOIB30BAHUEM MUIIEBLIX JHEBHUKOB
OLIEHUMBAJIM peKUM nuTtanusd. Mcnonb3oBansl: onpocHUuK EPQ; TecTsl TpeBOXKHOCTH
Cnunbepra u Teinopa; onpocHuk Xopna-OctOepra, TecT KauecTBa CHa, TECT
TMTMEHbl CHA W JHEBHOM coHnuBocTU. B portoBoit xuakoctu (PXX) ompenensiu
CyTOUYHYIO JUHAMHKy oOmieid aHTuokcuaantHo aktuBHocTh (OAOA) wu
COZIEpKaHUsI KOPTU30JIa.

Cpenu UCIIBITYEMBIX BbIAEIEHBL: 1-51 TpyMna -ynoTpeOIsiBIIME MUILY TOJIBKO
B niepuoa ¢ 6 4 10 22 4 (n=34) u 2-4 rpymnmna - ¢ HaJIU4YUEM 3MHU30J0B HOUYHOIO
ynotpeonennss mumu (¢ 229 po 64) (n=38). B obeux rpymmax mpeoOiaman
IPOMEXKYTOUHBbI XpoHOTHUN (58%), omHako B rpynmne | 4YuCIO CTYIEHTOB
YTPEHHEr0 XPOHOTHUIIA COCTaBII0 24.24%, a B rpynie 2 J1aHHBIX CTYJEHTOB ObLIO
5.55% (p<0.05). ITo onpocuuky EPQ pasznuuuii He BbIsIBIEHO.CTYIEHTHI ObLIN
onpeeneHbl Kak NOTEHLIUAbHBIE 3KCTPABEPTHI C YPOBHEM CPEIHUX 3HAUEHHI 110
niKajgam HehupoTu3ma uncuxorusma. B rpymnme 2 TpeBoxkHocTh 1o Teitnopy Oblia
3HayuMo Bbie (p<0.01). DTo compoBOXKAANOCh CHUKEHHEM KauecTBa CHa
(p<0.01) u poctom gHeBHOM connuBocTH (p<0.03).

Cyrounas auHamuka koptuzona u AOAO B PX B rpymnme 1
XapaKTepu30Baiach YTPEHHHM IIOBBILIEHHEM U JIOCTOBEPHBIM CHUXEHHUEM B
BeuepHue 4achl (p<0.005). B rpynme 2 cyrodHas AMHAMHKA YPOBHSI KOPTHU30Jia
XapaKTEpHU30Balach MPOTUBONOJIOKHOW JUHAMUKOW C POCTOM KOHIIEHTPALlUM B
BeuepHue yachl (p<0.001), uto noctoBepHo oTiiMuanock ot rpymmnsl 1 (p<0.005). B
obeux rpymmax OAOA xapakTepu3oBajgach CTaOMIBLHOM CYyTOYHOU JMHAMHUKOHN C
NOHW)KEHHEM 3HaueHuil B BeuepHee Bpems. B rpymme 2 OAOA cHukeHa IO
CPaBHEHMIO C IPYNIoON 1 Kak yTpoMm, TaK U BEYEPOM.

Takum 00pa3oM, B IpyIIE CTYJAEHTOB C HAJIMYKUEM SIU30J0B HOYHOI'O
yHOTpEOJICHUs] MUY YHUCIO JIMI YTPEHHEr0 XPOHOTUIIA MEHbIIE, OTMEYaeTCs
NOBBIIICHUE TPEBOKHOCTH M POCT kajo0 Ha HapyuleHWe CcHa. OTO
COIMPOBOXK/JIAETCA CHUKEHUEM aHTUOKCUIAHTHOM akTUBHOCTH PXK 1 moBbiieHnemM
ypoBHst koptu3zoiia P)K B BeuepHee BpeMsi, 4TO MOKET ObITh CBSI3aHO C HAYaJIbHBIM
ATAriOM HETATUBHBIX MOCJIEACTBUI HOYHOTO YNOTPEOICHUS MUY,
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TROUBLE SLEEPING INSIDE: THE PREVALENCE OF INSOMNIA AND
ASSOCIATED FACTORS IN ENGLISH PRISONS

Dewa L.H.I, Hassan L.z, Shaw J.I, Senior J.!
TInstitute of Brain Behaviour and Mental Health, University of Manchester
*Institute of Population Health, University of Manchester, UK

It has been estimated that around 90% of prisoners have at least one mental
disorder. The high prevalence of mental and physical health problems, substance
misuse issues and prescription medications within prison settings may compound
premorbid sleep disturbances, given the recognized relationship between sleep and
health. Crucially, the prison context may both directly interfere with sleep-wake
regulation and present a barrier to effective treatment of sleep disturbance. While
much work has focused on mental health and physical comorbidity in prison
populations, there has been comparatively little research about insomnia explicitly.

To fill this gap, we aimed to establish the prevalence of DSM 5 Insomnia
Disorder (ID) and poor sleep quality in male and female prisoners and the potential
difference between prisoners with and without insomnia on a number of factors
associated with insomnia in prison.

Semi-structured interviews were conducted with prisoners across three
prison establishments. The Sleep Condition Indicator (SCI) was utilised to identify
prisoners with and without ID. The Pittsburgh Sleep Quality Index (PSQI) was
also applied to ascertain poor sleep quality. Prisoners with and without ID were
then compared on a number of standardised measures including the Brief
Psychiatric Rating Scale (BPRS), Sleep Hygiene Index (SHI) and the piloted
Prison Environment Sleep Questionnaire (PESQ).

This presentation will describe the prevalence of insomnia and explore
associations with demographic, clinical and environmental characteristics. Finally,
the implications of these preliminary results will also be discussed in relation to the
development of an innovative novel pathway for insomnia that contributes to
effective insomnia treatment.
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BIOLOGICAL CLOCK GENES AND CHRONOTYPE
CHARACTERISTICS ARE CONNECTED WITH TRAFFIC ACCIDENT
HISTORY IN DRIVERS

Dorokhov V.B.I, Taranov A.O. 1, Puchkova A.N.I, Tupitsyna T. V.Z,
Slominsky P.A.”, Dementienko V.V.’, Ermolayev V.V.}

"THNA RAS, Moscow

’IMG RAS,Moscow

’Neurocom Ltd., Moscow, Russia

‘SMSUH, Moscow, Russia

e-mail: vbdorokhovi@mail.ru

It is established that person’s physical and psychic health are influenced by
his chronotype, sleep length and quality, the ability to adapt to changes in the sleep
schedule. In the scope of this study a sample of professional bus drivers from SUE
"Mostransavto” with a 12-year record of traffic accidents were tested to find the
connection between the accident risk, the level of activation in the morning and in
the evening and a range of polymorphisms in candidate genes selected by literature
data analysis.

137 professional drivers ( all male, age 23-66 years, working in 6 rotating
shifts) were genotyped. Morning and evening activation was assessed with Sleep-
Wake Pattern Assessment Questionnaire Questionnaire (SWPAQ; Putilov A.A.).
DNA samples were tested for polymorphic variants of PER2 and PER3 genes and
single nucleotide polymorphisms (SNP) in genes: CLOCK (rs12649507), RORA
(rs1159814), NPAS2 (rs4851377) and NPSR1 (rs324981).

In SWPAQ we have used the subscales of morning and evening lateness
(low activation e in the morning and high activation in the evening). These
subscales were correlated (r=0.23,p<0.01, gamma correlation). The highest
correlation between getting in a traffic accident and being guilty in a traffic
accident and an SNP was shown for CLOCK gene p = 0.037, p = 0.002
accordingly; and RORA gene: p = 0.031, p = 0.019 accordingly. Further
nonparametric statistical analysis of gene-traffic accident parameter combinations
confirms the possible connection of THE CLOCK gene SNP and accident risk,
more specifically, with being guilty in an accident. The report will also discuss the
relations between chronotype, accident risk and PER2 and PER3 genes.

The results allow us to point out a partial genetic mediation of accident risk:
unoptimal combination of a shift work schedule and genetically mediated
chronotype leads to an increase of the traffic accident risk when the driver has to
work in his period of lowered vigilance.

The work is supported by the RFH grant Ne14-06-00963
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I'EHBI BUOJIOTUYECKHUX YACOB 1 OCOBEHHOCTHU XPOHOTHITIA
CBS3AHBI C TAPAMETPAMM ABAPUMTHOCTH BOJUTEJIEN

Jopoxoe B.B.", Tapanoe A.0.", Ilyuxoea A.H." , Tynuyvina T.B.%,
Cnomunckuii II.A.Z, Jlemenmuenko B.B.3, Epmonaes B.B.}
'©rsy HBH/T u H® PAH

‘@rByY UMTI PAH

340 «<HEHPOKOM,

‘MITY um. M. A. Illonoxoea, Mockea

e-mail: vbdorokhovi@mail.ru

N3BecTHO, UTO Ha MCUXWYECKOE U (PU3NYECKOE 370POBbE UEIOBEKA BIIMSIET
€ro  XpPOHOTHMN, MPOJOJKUTEIBHOCT W  KAuecTBO CHA, CIOCOOHOCTh
npucrnocabIuBaThCS K U3MEHEHMSIM pexuma cHa. B pamkax uccienoBaHus CBSI3U
aBapUITHOCTH, CTEIIEHHU aKTUBALMU YEJIOBEKA B YTPEHHEE U BEUEpHEE BpeMs U psilia
BBIOpaHHBIX [0  JUTEPAaTypHbIM  JaHHBIM  TEHOB-KaHAMAATOB  Oblia
poaHaIM3UpOBaHa BbIOOpKa NMpodecCHOHATbHBIX BoauTeneil aBTo0ycoB n3 ['YII
MO «MoctpaHcaBTo», ¢ 12 n1eTHel CTaTUCTUKOMN 10 aBapUHHOCTH.

beun  mporenotunupoBansl 137  mpodeccCMOHANbHBIX ~ BOAUTENS €
MOCMEHHOU paboToi (MyX4MHBI, Bo3pacT 23-66 ner, 6 CMEH CO CKOJB3SIIUM
rpadgukom).CTeneHb yTpEeHHEW W BEYEpHEW AaKTUBAIMU OIpeAessiach 10
OnpocHUKY Il CaMOOLIGHKM WHAMBUIYAJIbHBIX OCOOCHHOCTEH IMKIJIa COH-
o6onpctBoBanue [SWPAQ; ITytunos A.A.]. O6pasnel JIHK Obutn viccienoBansl Ha
onHoHykieoTuaHble mnonumopdusmel B reHax CLOCK (rs12649507), RORA
(rs1159814), NPAS2 (rs4851377) u NPSR1 (rs324981), a taxxe monmumopdHbIe
BapuaHnTbl reHoB PER2 u PER3.

B onpocauke SWPAQ Obimu B34THI MapaMeTphbl YTPEHHETO 3ama3bIBaHus
(HM3KUH ypOBEHb OOAPCTBOBAHUS YTPOM) M BEUEPHETO 3ama3iblBaHUsl (BBICOKUI
ypoBeHb OoxapcTBoBaHMs Beuepom).Ilo MeTromy ramMma-Koppensuud  3TH
napameTpbl  10cToBepHO KoppenupoBanu (r=0.23, p<0.01). HauOGonpmas
Koppensuus nokasana s yactorsl nonananus B ATII u BunoBroctu B JATII ¢
TUIIOM OJIHOHYKJIEOTUIHOTO ToniumopdHoro Bapuanta reHa CLOCK: p = 0.037, p
= 0.002, coorBerctBeHHO; 1 RORA: p = 0.031, p = 0.019, cooTBEeTCTBEHHO.
JanpHeilmuii aHanu3 KOMOWMHAUMKA MOJUMOP(QHBIX BAPUAHTOB AITHUX TI'€HOB C
MOKa3aTEIsIMU ABAPUHUHOCTU C HCIOJIb30BAaHUEM METOJIOB HEMApAMETPUUECKOMN
CTaTUCTUKU TMOATBEPKIAET BO3MOXKHYIO CBsi3b noiumopdusma rema CLOCK ¢
aBapUUHOCTHIO, 4 UMEHHO C TAKOM €€ XapaKTEPUCTUKOU, kKak BUHOBHOCTH B ITI1.B
JIOKJIaJie Takke OyZeT 00CyKJIaThCs CBSI3b C XPOHOTHUIIOM M aBAPUIHOCTHIO I'€HOB
PER2 u PER3.

Pe3ynpraTel  NO3BOJSIIOT  yKa3aTh Ha  YacTUYHYK)  TI'€HETHYECKYIO
OIIOCPEIOBAHHOCTh  ABAPUMHOCTH: HEONTUMAJIBHOE COYETAaHHE IOCMEHHOIO
pacniucaHusi padOThl, U CBSI3aHHOI'O C YaCOBBIMU I€HAMU XPOHOTHUIIA MPUBOIUT K
yBennuenuto pucka [ITII, xorma BoauTens paboTaeT B MEPUOJ CHHKEHHOI'O

YPOBHS OAUTEIHLHOCTH.
Pabora nopnep:xxkana rpanTom PITH®Ne 14-06-00963
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RESEARCH OF THE POSSIBILITY OF USING AUDIO INFORMATION
AND GLONASS/GPS SATELLITE NAVIGATION TECHNOLOGY TO
PREVENT VEHICLE DRIVERS FROM DEVELOPING DROWSINESS

(STATE OF MONOTONY)

Finashin D. G.
Herzen University, St Petersburg, Russia
e-mail: ntallwyandex.ru

The project sets out to investigate the assumption that listening to real-time
audio information about their surroundings and potentially hazardous sections of
road using GPS/GLONASS technology has a positive effect on the
psychophysiological state of drivers, and on the quality of their driving on out-of-
town roads.

Relevance: according to various estimates, loss of concentration, fatigue,
and falling asleep at the wheel cause between 20% and 50% of all road accidents.
Loss of concentration is the main contributing factor to road accidents in towns,
while out-of-town, falling asleep as a result of the monotonous motion of the
vehicle is the primary reason behind fatal accidents.

Currently, several research groups are conducting tests on various practical
methods to prevent monotony from having an effect on the psychophysiological
condition of drivers and diminish the likelihood that they will fall asleep. This
work is being carried out in order to develop recommendations for drivers,
transport companies, government and regulatory authorities, and manufacturers of
information transport systems (ITS) and vehicles.

According to available scientific sources [Schwarz et al., 2012, Reyner et al.,
1998)], it has been confirmed that listening to music or the radio has a positive
effect on drivers and the quality of their driving over long periods. However, it has
been shown that drivers become accustomed to this type of listening rather quickly,
which indicates that other sound stimulus are needed, used in ways that would
reduce habituation and the effect of monotony.

Research methods: electroencephalography, reaction testing and
examinations.

Listening to audio information with alternating pause rhythms which the
driver cannot directly control and which has a cognitive load on the brain improves
the quality of driving (vehicle control) over long periods, and reduces the
likelihood of drowsiness and falling asleep at the wheel. Reducing the likelihood of
falling asleep while carrying out vital operations is one of the most important
safety challenges in transport and the management and monitoring of dangerous
equipment, etc. Based on the results of this study, software and hardware systems
could be created and a scientifically based mode of audio information introduced
into information transport systems and consumer navigation systems.
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UCCJIEJOBAHUE BO3MOKHOCTU NPUMEHEHUS
AVIAONH®OPMUPOBAHWS U TEXHOJIOTAI CITY THUKOBOM
HABWUT AIINU TJIOHACC/GPS JUISI IPEJOTBPAIIIEHUS PA3SBUTHS
JTPEMOTHOI'O COCTOSIHUSI (MOHOTOHMM) ¥ ONIEPATOPOB
(BOJIUTEJEI) TPAHCIIOPTHBIX CPEJACTB

Qunawun /1. I.

PrI1Y um. A.U. I'epyena,

Kagheopa knunuueckoit ncuxonozuu, Cankm-Ilemepoypz
e-mail: ntall@yandex.ru

B pamkax mpoekra mpejyiaraeTcsi —HMCCIEAOBAaTh  MPENIOJaraeMoe
MOJIOKUTENIPHOE BJIUSIHUE Ha MCUXO(DHU3UOIOTUUECKOE COCTOSHUE BOAMUTENS U
KaueCcTBO BOXKJICHHUSI Ha 3aropoJHBIX Tpaccax MPOCITYIIUBAHUS BOJAMUTENIEM
aynuouHpopmaiu 00 OKpYy’Karolied MeCTHOCTH, HHGOpMaluu 00 OMacCHBIX
y4acTKax B pealbHOM BpeMeHHU ¢ ucroiab3oBanueM texunonoruu GPS/I'JTIOHACC.

AKTYyabpHOCTB: TIO Pa3JIMYHBIM OIIEHKaM, HEIOCTATOK BHUMAaHMSI, YCTaIOCTh,
3acelnaHue 3a pyjieM spisiercsa npuuuHor ot 20% no 50%ATII. dns ropoackoro
JBYDKEHUS BeAyIIUM (HaKTOPOM SIBJISIETCS HEIOCTATOK BHUMAHUS, HA 3arOPOJIHBIX
Tpaccax ocHoBHOU ¢aktop HATII ¢ daTarpbHBIMU MOCIENCTBUSIMU — 3aCBIIAHKUE B
YCJIIOBHUSIX MOHOTOHHOTO JIBHYKEHUSI.

B nHacTosimee Bpems psAIOM HAyYHBIX TPYII BEIYTCS SKCIICPUMEHTAIBHBIE
MIPOBEPKH PA3IMYHBIX TPAKTHYECKUX METOOB, ITO3BOJISIOMIUX HE JOIMYCTUTH
BIUSHUS MOHOTOHMHM Ha TICHXO(QHU3HOJOTHUYECKOE COCTOSHHE oOlepaTopa
(BomuTeNs1) TPAHCIOPTHOTO CPEJCTBA, YMEHBIIUTh BEPOSATHOCTH 3acChINaHUS.
Jlanubpie paOOThl MPOBOASTCS B LEISAX BBIPAOOTKH PEKOMEHAALMM BOAMTEISM,
TPAHCHOPTHBIM KOMIIAHUSIM, TOCYJAapCTBEHHBIM M PETryJUPYIOIIMM OpraHam,
OPOU3BOAMUTENSAM  MHGOPMALMOHHBIX  TpaHcmopTHeix  cucteM  (ITS) wm
TPAHCTIOPTHBIX CPEJICTB.

[lo wHbOpMamuu #3 JOCTYNMHBIX K aHAIM3y HAYYHBIX HWCTOYHHKOB
[Schwarzetal., 2012, Reyneretal., 1998] mnoaTBepkmaercs TMOIOKUTEIHLHOE
BIUSHUC TPOCIYIIUBAHUS MY3bIKM (pagvio) Ha Ka4deCTBO BOXKIACHHUS Ha
NPOTSDKCHHBIX  MHTepBayiax. (OgHAKO  OTMEYaeTcs  JOCTaTOYHO  OBICTpOe
PUBBIKAHUE, TaKUM 00pa3oM, JaHHOE OOCTOSTEIHCTBO TO3BOJISIET TOBOPHUTH O
HEOOXOJMMOCTH TIPOBEICHUS PabOT MO TOWCKY ayJHOCTHMYJIOB M TOpSJKa HMX
MPEIBSBICHUS], B MCHBIIICH CTETICHH MPUBOIAIINX K 3PPEKTY IPUBBIKAHU.

Meroabl uccienoBaHus: 3ieKTpodHuedanorpadus, SKcHepTHas OIEHKA
peaKkuuii, TECTUPOBAHHUE.

Oxumaemble pe3ysbTaThl: MPOCTYIIMBAHHE ayJUOMH(POpPMALUU  TPU
HAJIMYUM YEpEJOBAHUS PEXKHUMOB ayJIuOJaHHbIE/TIay3a, HE KOHTPOJIHPYEMBIX
HEIMOCPEACTBEHHO OMNEPATOpPOM (BOAMUTENEM) U KOTHUTUBHOM HArpy3ke Ha MO3T
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MO3BOJIAET YIYUYIIUTh KauyeCTBO BOXJACHUS (yOpaBJi€HUS TPAHCHOPTHHIM
CpPEACTBOM) Ha JUIMTENIbHBIX HMHTEpBajax JBWKECHUS, CHHU3UTh BEPOSTHOCTH
HACTYIUJICHHUS IPEMOTHOI'O COCTOSIHUS U 3aChIITaHMUS.

CHIKeHuEe BEpOSITHOCTH 3achillaHUs ONepaTopa TMPU  BBINOJHEHUH
KPUTHYECKUX BAXKHBIX OMNEpalvii - 0JJHAa U3 BAKHEUIIMX 3a/a4, PelIeHuEe KOTOpOn
TpedyeTcs 11 0€30MacHOCTH B chepe TpaHCIIOPTa, YIPABICHUS U HAOIIOACHUS 32
OTMAacCHbIMH OOBEKTaMM | T.NM. PEXUM AUCKPETHOrO ayIuouH(PpOPMHUPOBAHUS
peanu3yercsi ¢ HCIOJb30BAaHUEM TEXHOJIOTUU TMPUBI3KK ayauouH(opManmu K
KoopauHaTaM MecTHOCTH u cryTHukoBou HaBuramuu ['JIOHACC/GPS. [dannoe
HaIlpaBJICHUE, B KOHTEKCTE BJIUSHHUSI HAa TCUXO(U3UOJIOTHYECKOE COCTOSHUC
BOJIUTEJIS, /IO HACTOSIIETO0 BPEMEHM B MHUPOBON MPAKTHUKE HE HMCCIEI0BAIOCH.
['mnore3a Oasmpyercs Ha HMEIONIUXCSA  CBEICHHSAX 00  OCOOEHHOCTSX
OPUEHTUPOBOYHOTO peduiekca U 3P GeKTe MPUBBIKAHKS K PETYJISIPHBIM CTUMYJIAM.
[lo pe3ynpTaramM HACTOSIIETO MCCIEAOBAaHUS BO3MOKHO CO3JaHUE MPOTPAMMHO-
anmapaTHbIX  KOMIUJIEKCOB, BHEJIPEHUS HAaydyHO OOOCHOBAHHOTO peXHuma
aynmMouHOpPMUPOBaHUS B HUH(POPMAIIMOHHBIE TPAHCIOPTHBIE CUCTEMBI U
HABUTAIIMOHHBIE CUCTEMBI IOTPEOUTEIICH.
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HOW TO PUBLISH YOUR DATA AND PREPARE SUCCESSFUL GRANT
APPLICATION? RUSSIAN PERSPECTIVE

Galagudza Michael ™*
"North-West Federal Medical Research Centre, St-Petersburg, Russia
’First Pavlov State Medical University of St. Petersburg, St-Petersburg

Over the last 5 years, biomedical researchers in Russia are increasingly
stimulated to publish their data in the international peer-reviewed journals.
Different grant agencies include papers in the international journals with certain
impact factor as a resulting parameter of the supported project. Sometimes, these
values are set at the unreasonably high level, which is becoming a challenging task
for a team of researchers. Are researchers in Russia ready to cope with the
challenge of scientific writing for high-impact internationally recognized journals?
There are several major problems that they face when preparing a manuscript.
First, older generations of scientists in Russia are generally not fluent in English.
Even minor language problems distract editors and reviewers from acceptance of
the manuscript. Probably, this occurs at the subconscious level ("if the author(s)
make such a glaring language mistakes, why should I believe the data?").
Fortunately, nowadays there are many online English language editing services
available, which perform advanced editing, including suggestions for data
presentation, flow, style, etc. Second, in some cases researchers are not well
educated on how to write the research article and how to present data. This rises a
lot of questions from the referees on the methodological aspects of the study,
statistics, study design, etc. The presence of many excellent books and manuals on
how to write the article in English and get it published facilitates the task. And last,
probably most important reason for rejection of the manuscripts coming from
Russia is methodological weakness of the studies stemming from the obsolescence
of the equipment and lack of expertise in modern, especially molecular,
techniques. Publishing paper in the high-impact medical journal usually requires
in-depth characterization of the process at the molecular level, including
expression patterns, immunohistochemistry and, ideally, use of genetically
engineered mouse models. One obviously promising trend is that many labs in
Russia are becoming very well equipped. However, the problem of recruiting
educated and trained personnel is still very serious. It follows, therefore, that
successful publishing will require improvement in language skills, acquiring
general culture of preparing the manuscript and finding target journal, and, finally,
gradual advancement of methodological basis. One of the remedies in overcoming
these barriers is training of Russian students and young researchers in the
international labs, ideally in the "sandwich" model.

Performing good science is costly venture. Lack of money for research is
another very common problem. Although several funding agencies do exist in
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Russia, their support is unlikely to provide a stable financial plan for a research
lab. When preparing the application for funding, several important aspects should
be considered. First, the detailed research plan should be provided, including
description of groups, justification of sample sizes, manipulations, end-points.
Second, describe details of the methods to be used with the emphasis on the most
modern, advanced techniques. Third, provide a detailed list of equipment and
supplies that are planned to be purchased. Try to keep balance between salary and
other expenditures at 50:50. The reviewer must be convinced that the money
allocated to the project will be spent with maximal efficiency. Another crucial
thing to consider is the experience of the team in the subject area of the grant. The
team with 10-15 international publications during last 5 years will certainly have
more changes to win the competition.

In conclusion, publishing and getting financial support from grant agencies
are closely inter-related events. Failure in one activity will inevitably affect
another. Success in science requires relentless efforts in these two directions.
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SLEEP CHARACTERISTICS IN PATIENTS WITH INCREASED
AGGRESSIVENESS

Gortseva A.A., Korostovtseva L.S., Bochkarev M.V .,

Galankin T.L.I, Sukhotina I.A.I, Sviryaev Y.V.

Federal North-West Medical Research Centre, Saint Petersburg;
'Pavlov First Saint Petersburg State Medical University, Russia
e-mail: gortseva@yahoo.com

The development of sleep disorders depends not only on exogenous factors
(sleep hygiene, exposure to unfavorable external conditions, medications), but also
on internal ones, e.g. somatic diseases, as well as individual psychological profile.
The objective of this study was to determine the characteristics of sleep disorders
in patients with elevated levels of aggressiveness.

METHODS: We analyzed the data from 62 patients (32 men, 30 women;
median 48 years old) with sleep disorders. Characteristics of sleep were obtained
by Sleep Quality Questionnaire (SQQ), Epworth Sleepiness Scale and Pittsburgh
Sleep Quality Index. Level of aggressiveness was evaluated by the Buss-Perry
Aggression Questionnaire, BPAQ. The main variables of the analysis were: total
index of aggressiveness, sleep duration, falling asleep and waking up time, sleep
quality. Statistical methods included regression analysis, cluster analysis,
nonparametric Wilcoxon and Chi-square tests (statistical package R.3.0.2; R
Foundation for Statistical Computing, Vienna, Austria).

RESULTS: Regression analysis of the total score values derived from
questionnaires BPAQ and sleep quality showed a linear relationship for the values
obtained by questionnaire SQQ and BPAQ (p=0.00031). There were no
associations between BPAQ and other two questionnaires. Therefore, only the
SQQ scores were used for further analysis. Patients with low (n = 30) and high (n
= 32) level of aggressiveness were revealed using the median of total scores of the
Buss Perry test.

Patients with high level of aggressiveness had significantly higher total score
of sleep disorders on SQQ (p <0.01). Post hoc analysis showed that groups of low
and high agressiveness differed mainly by qualitative sleep features (remembering
dreams, somatic sensations during awakening/falling asleep time; p <0.05 for the
Wilcoxon test), or difficulty falling asleep (p <0.01), but not by the total amount of
sleep. No statistically significant differences in the presence/absence of aggressive
episodes during sleep were found.

CONCLUSIONS: The obtained data showed that personality was strongly
linked to sleep disorder and its features. The high aggressiveness had significant
association with the level of sleep disorders. We discuss the predictive value of
individual profile for determination of personal insomnia pattern in patients.

58



XAPAKTEPUCTHUKHA CHA Y IAIIMEHTOB C MOBBIIIEHHON
AT'PECCUBHOCTBIO

T'opueea A.A., Kopocmosuesa JI.C., boukapee M.B.,

T'anankun T.JI.',Cyxomuna H.A.", Céupses FO.B.

Cegepo-3anaonviit ®MUI] Munszopasa Poccuu, Cankm-Ilemepoype
"Mepeviii Canxm-IMemepoypzckuii Tocydapcmeennwric Meduyunckuii
Yuueepcumem um. axao. H.Il.Ilagnosa

e-mail: gortseva@yahoo.com

B pa3sButum HapymieHwii cHa OOJIBIIYIO POJIb MTPAIOT HE TOJBKO IK30TCHHBIC
dakTopbl (TMTMEHA CHA, BO3JCUCTBHME BHEIIHUX HEOJAroONpUATHBIX  YCIOBHUH,
MEJIMKaMEHTOB), HO M BHYTpPEHHHE, OOYCIIOBJIEHHbIE BO3PAaCTOM, HAJIMYUEM
COMaTHUYECKHX 3a00JIeBaHMi, a TaKKe MHAUBUAYATbHBIM MCUXOJIOTUYECKUM MPOPUIEM.
Lenpto HacTosmeidl pa®oThl OBLIO OIpenereHne OCOOEHHOCTEH HapylleHHs CHa Y
MAIMEHTOB C MOBBIIICHHBIM YPOBHEM arpeCCUBHOCTH.

METO/bI: Ananu3upoBanu naHHble 62 nanueHToB (32 My>k4uHbI, 30 )KEHIINH) ¢
paccTtpoiictBaMu cHa. Bo3pacT manueHToB coctaBiisil (Meanana (25; 75 npoueHTib) 48
(29; 57) ner. XapakTEepUCTUKU CHa OBLIM TMOJIYYEHBl METOJOM aHKETHUPOBAHHS 10
onpocHukaM kadectBa cHa (Sleep Quality Questionnaire, SQQ), Illkane coHaUBOCTU
OnBopra (Epworth Sleepiness Scale) m IluTTcOyprckoro wHHIEKca KayecTBa CHaA
(Pittsburgh Sleep Quality Index). ArpeccuBHOCTb oueHuBanu 1o tecty bacca-Ileppu
(Buss—Perry Aggression Questionnaire, BPAQ). OcHOBHbIMU TEpEMEHHBIMU aHAIIN3a
SBIISITUCH: CYMMAapHBIN TOKa3aTelb arpeCCUBHOCTH, OCOOEHHOCTH CHA, MOJIHOE BpeMs
CHA, BpeMs 3achlllaHusi M MpoOyXKIeHHsS, KauyecTBO CHAa. CTaTUCTUYECKHUE METObI
BKJIFOYAJIM PETPECCUOHHBIN aHaIN3, KJIacTep-aHaIu3, a TAKKe HemapaMeTPUIECKUE TECThI
YunkokcoHa u Xu-kBaapar. s cratucTHdeckoil 0O0pabOTKM MCMOJIB30BAIM TaKET
R.3.0.2 (R Foundation for Statistical Computing, Vienna, Austria).

PE3VYJIbTATBI: PerpeccuoHHblii aHaiM3 BEJIMYUH CYMMapHbIX 0asuioB
ONPOCHUKOB KauecTBa cHa U BPAQ mokazan JMHEHHYIO 3aBUCUMOCTH ISl 3HAYCHHIA,
nonydyeHHbix 1Mo BPAQ u ompocHuky SQQ (p=0.00031), HO HEe mO JOBYM JApyruM
OTPOCHUKAM, HA OCHOBAHWHU YETO B JAJbHEHIIIEM aHaau3e ObLUTM MCIOJIb30BAHBI TOJBKO
nanubie onpocHuka SQQ. Paznenenne nmanueHtoB ¢ HU3KoM (n=30) u BbICOKOH (n=32)
arpecCMBHOCTBHIO OBbLIO TMPOM3BEACHO MO MeAMaHe CyMMapHbIX OamioB Tecta bacca-
[leppu. IlamueHThl C BBICOKON arpecCUBHOCTBIO HMMENHM CTATUCTHUYECKU JOCTOBEPHO
Oomee BBICOKHMI cymMMapHbIil 6amn HapymieHuid cHa mo SQQ (p<0.01). Post hoc ananu3
MOKa3all, YTO Pa3auyuMsi MEXKAYy TIpylnamMu BBICOKO- U HU3KOArPECCHBHBIX MAIIMEHTOB
OTHOCWJIUCh K KayeCTBEHHBIM IIOKa3aTessiM (3allOMMHAHUE CHOB, COMAaTHYECKHUE
omymeHuss pu npoOyxkaeHun/3aceimanuu, p<0.05 mo KpuTepuro YWIKOKCOHA) WU
TpyaHoctu 3ackinanus (p<0.01), HO He kK KonnuecTBY cHa. CTaTUCTUYECKU JIOCTOBEPHBIX
pazIuyMil MO HAJIUYUIO/OTCYTCTBHIO arpeCCHUBHBIX AMHU30J0B BO BpeMsi CHa HE ObLIO
MOJIYYEHO.

BBIBO/IbI: IlIpencraBneHHble JaHHBIE TOKA3bIBAIOT, YTO JIMYHOCTHBIA (akKTop
CTaTUCTUYCCKHU 3HAYUMO CBs3dH C paCCTpOﬁCTBOM CHa U ero 0cOO0EHHOCTIMH. BrIcoKnit YPOBCHBb
Arp€CCUBHOCTH Y MAIMCHTOB HMECT AOCTOBCPHYIO aCcCOMalHIO C YPOBHEM HapymeHI/IfI CHa.
OO0cysxmaercs MPOTHOCTHYECKAs IIEHHOCTh 3HAHUS WHIUBUY ATBHO-THUITOJIOTHYECKOTO TPOdUIs
AJid ONpCACJICHUSA BCPOSATHOI'O Ha60pa rmokazartejieii MHCOMHUH Y KaXI0oro KOHKPETHOTO
MarnyeHTa.
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NEW APPROACH FOR EVALUATION OF SLEEP BREATHING
DISORDERS BASED ON THE ANALYSIS OF THE SOUNDS OF
SNORING AND PAUSES OF BREATHING CYCLE

Kalinkin A.L., Varaksin A.N., Gatilov S.B., Ivanov A.V.,
Koltcov S.E., Kurenkov N.L1.

Sleep Medicine Centre,

Federal Research and Medical Centre of Specialized
Medical Care and Technology, Moscow, Russia

The subject of the research was the development of software for automatic
processing of signaling information aimed at obtaining meaningful sleep
parameters. A key feature of the study was the need to work with a large amount of
signal information recorded by acoustic receiver throughout the patient's sleep.

To achieve this goal it had been resolved the following tasks:

The analysis of approaches for obtaining and pre-processing the signal
information obtained by specialized means of registration;

The analysis of the approaches used in the processing of acoustic
information aimed at extracting relevant sleep parameters;

The software was developed for automatic extraction of significant sleep
parameters;

The principles of signal information processing allow to extract quantitative
and qualitative sleep parameters;

An interface of control and signaling information processing was developed;

Due to the analysis of signaling information, problems affecting the quality
of extracting significant sleep parameters were revealed.
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HOBBI METO/ OIIEHK! HAPYIIIEHUM JBIXAHWS BO BPEMSI
CHA HA OCHOBE AHAJIN3A 3BYKA XPAITA U TTAY3
ABIXATEJIbBHOT'O IUKJIA

Kanunkun A.JI., Bapaxcun A.H., I'amunoe C.b., Heanoe A.B.,
Konwvyoe C.E., Kypenkxoe H.U.

Ilenmp meouyunsl chna,

DI'BY «DedepanvHblit HAYYHO-KAUHUYECKUI WEHMD
CREYUANUZUPOBAHHBIX U008 MEOUUUHCKOU NOMOWIU U MEOUUUHCKUX
mexnono2uiy OMbA, Mockea, Poccus

[IpenmeTom uccienoBanmii BUIACh pazpaboTKa MPOrPaMMHOTIO KOMILIEKCA
aBTOMaTU3allui OO0paOOTKM CUTHAJbHOM HWH(OpMalMM HampaBIE€HHOM Ha
W3BIICYCHHNE 3HAUMMBIX COMHOJIOTHYECKHUX MapamMeTpoB. KimroueBoit 0cCOOEHHOCTHIO
paboThl SBIsIACH HEOOXOAUMOCTh PabOThI € OOJBUIMM OOBEMOM CHUTHAIBHOU
uH(pOpPMAIIUU PErUCTPUPYEMONM aKyCTHYECKMM TMPUEMHUKOM Ha MPOTSHKEHUU
BCEro CHA IMallUeHTA.

JIist TOCTHKEeHUS TOCTABJIICHHOM 1[eH ObUIH PElIeHbI CIASAYIOIINE 3a1a4u:

1. IlpoBemeH aHanM3 TMOIXOMOB K TOJYYEHHIO M MPEABAPUTEIHbHON
00paboTke cuUrHaIBHOW WH(MOpPMAIUK, TMOTyYaeMOl CHeNHaATIU3UPOBAHHBIMU
CPEICTBAMU pErucTpalumy;

2. [IlpoBegen aHamM3 MOAXOMOB, MCIOJIB3YEMBIX TMpU 00paboOTKe
aKyCTHUYECKOM HMH(OpPMAIMM  HANpaBICHHOM Ha  M3BJICUCHUS  3HAYUMBIX
COMHOJIOTHYECKUX TTapaMETPOB;

3. Pazpaboran o00NWK MPOTPAMMHOTO KOMIUIEKCA aBTOMAaTHU3AIlUU
U3BIICYCHHSI 3HAUMMBIX COMHOJIOTHUECKHUX MapaMeTpOB;

4. Tlokazanbl HOpUHLMIBI  OOpaOOTKM  CUTHAIBHOM  HMH(pOpMaUUU
MO3BOJIAIONINE M3BIEKATh KAaueCTBEHHBICE M KOJIWYECTBEHHBIE COMHOJIOTHUYECKUE
napameTphl;

5. Pa3zpaboran wuHTepdeiic ympaBieHHs U 00pabOTKM CHUTHAIBHOM
uHpopManuy;

6. BCKpbITHI MPOOJEMBI, BIUSIONIME HA KAYECTBO H3BJICUCHMS] 3HAUMMBIX
COMHOJIOTMUECKHX [apaMeTpoB, IO pe3ylibTaTaM aHajlu3a CHUTHAJIbHOU
uHbopMaIuu.

61



EFFECT OF PARADOXICAL SLEEP DEPRIVATION ON THE
LEARNING IN RATS

Khachaturovy E.D.), Lortkipanidze N.D.!, Maisuradze L.M.l’z, Oniani N.T.!
'Ilia State University, Thilisi, Georgia

’I. Beritashvili Centre of Experimental Biomedicine, Thilisi, Georgia
e-mail: ekaterine.khachaturovi. l@iliauni.edu.ge

Introduction: The role of paradoxical sleep (PS) in the regulation of
memory causes great interest among researchers. In spite of the fact that numerous
analyses of the experimental data were published, this problem does not lose the
urgency up to now. In the majority of animal experiments dealing with the mutual
influence of learning and PS researches were directed to study of: 1) the effect of
learning on the presence of PS in the sleep-wakefulness cycle in a definite period
after each session of learning and 2) the effect of PS deprivation (PSD) after each
session of learning on the rate of learning, as well as on the consolidation and
storage of memory traces. In the present study, we consider only one part of the
second direction.

Methods: The experiments were carried out on the adult rats (weight 200-
250g; n=20). The following techniques were used: acquisition of an active
avoidance reaction in rats, where rats were trained to avoid foot-shock by jumping
over the barrier placed between the two compartments of the chamber to criteria of
9 out 10 consecutive correct responses. The maximal number of trials was 120 a
day. PSD has been carried out in the water-tank method.

Results: Water tank PSD was found to have a facilitator influence on the
learning of an active avoidance test. The experimental animals learn faster than the
rats in control group; they reach the learning criteria much faster than the control
group animals. Although the examination of the learned test in both experimental
and control groups of animals showed no significant difference. PSD does not have
an influence on memory consolidation.

Conclusion: PSD via water-tank technique facilitates learning process in
active avoidance test and does not disturb the conversion of the short-term memory
into its long-term form.
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SLEEP STRUCTURE AND ITS DYNAMICS AFTER RENAL
DENERVATION IN PATIENTS WITH RESISTANT HYPERTENSION

Kravchenko S.0., Korostovtseva L.S., Semenov A.P., Yudina Yu.S.,
Mironova S.A., Ionov M.V., Avdonina N.G., Emelyanov LV.,

Zverev D.A., Zvartau N.E., Sviryaev Yu.V., Conradi A.O.

Federal North-West Medical Research Centre, St Petersburg, Russia

Objective: To assess sleep structure and dynamics of sleep parameters in
patients  with  resistant  hypertension = (RAH) after renal sympathetic
denervation (RSDN).

Design and methods: We examined 20 patients (8 males) with confirmed
RAH, mean age — 56(27-67) years, who underwent the SDPA by standard protocol
(Simplicity, Medtronic). Seventeen patients, who underwent full polysomnography
(Embla N7000, Natus, USA) at baseline and one year after the SDPA, were
included in the analysis. Statistical analysis was carried out using the program
SPSS 17.0 (USA), the data are presented as median (25%;75%).

Results: At baseline, total sleep time was 7.2(5.5;8.0) hours, there were no
significant disorders of sleep structure, sleep efficiency was 81.2(59.1;89.7)%. One
year after RSDN sleep efficiency reduced to 75.3(73.3;92.6)% and total sleep time
also decreased to 6.7(6.1;8.7) hours due to increased wake time after sleep onset
from 73.3 (33.5;204.5) to 90.9(37.9;163.3) minutes (p<0.05). In particular, deep
sleep duration reduced (p=0.08), while sleep stage I and II duration increased
(p<0.05). There was a relative increase of REM-sleep duration (p<0.05). We have
also found a mild increase of apnea-hypopnea index from 5.7(3.1;36.8) to
13.3(2.9;37.5) per hour of sleep (p<0.05), along with small reduction in mean
blood oxygen saturation from 94(91;97)% to 92.7(90.5;94.6)% (p=0.03). These
corresponded to the increase of the average body mass index from 29.8(25.0;44.2)
to 32.5(23.7:43.3) kg/m*> (p<0.05). A year after RSDN there is also a tendency
(p=0.07) to an increase in periodic leg movements.

Conclusion: One year after renal denervation patients’ sleep is characterized
by a greater proportion of superficial sleep (stages I and II). Violation of sleep
structure may be due to the worsening of sleep-disordered breathing associated
with moderate weight gain, as well as a slight increase of periodic leg movements.
The role of post-RSDN changes in sympathetic activity in the development of the
identified disorders requires further investigation.
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CTPYKTYPA CHA U EE JIJMHAMMKA ITIOCJIE IPOBEIEHU S
PEHAJIBHOM JEHEPBAIIMU Y IAIIMEHTOB C PE3UCTEHTHOM
APTEPUAJIBHOU T'MIEPTEH3UEN

Kpaesuenxo C.0., Kopocmoesyeesa JI.C., Cemenoe A.11., Oouna 10.C.,
Muponosa C.A., Honoe M.B., Aéoonuna H.I'., Emenvanoe H.B., 3éepes /[.A.,
3eapmay H.3., Ceupsaee IO.B., Konpaou A.O.

Cegepo-3anaonwtii hedepavhulii

MeounyuHcKkuil ucciedosamenvckuil yenmp, Cankm-Ilemepoypz, Poccus

Heab ncciaenoBaHus: OLICHUTH CTPYKTYPY CHA U €€ IMHAMUKY Y AllUEHTOB
C pe3ucTeHTHON aprtepuanbHoil runeprensueit (PAI) mnocine mnpoBeaeHus
CUMITaTUYECKOM AeHepBaluu noueyHsix aprepuit (CAIIA).

Marepuansbl u Metoabl: O6cienoBano 20 ManUeHTOB C MOATBEPKIACHHON
PATI: 8§ MmyxuuH u 12 xeHIuH, cpeaHuil Bo3pacT — 56(27-67) net, KOTopbIM ObLia
npoenena mporeaypa CJHIIA mno crammaptHoMmy mpotokoiy (Simplicity,
Medtronic). B ananu3 BxitoyeHo 17 manueHTOB, KOTOPHIM MCXOJHO M YEpe3 rojl
nociie CJITA mnpoBOAMSIOCH TOJHOE MOJUCOMHOTpadUUYEecKoe HCCIeI0BaHNE
(Embla N7000, Natus, CIIIA).Ctatuctuueckass oOpabOTKa IPOBOAWIIACH MPHU
nomomu nporpammbl SPSS 17.0 (CIIIA), naHHble npeacTaBiieHbl Kak MeauaHa
(25%; 75%).

PesyabTatbl: Hcxomno B oOciemyeMoit rpymme o0imiee BpeMs CHa
cocraBwio 7.2 (5.5; 8) yacoB, HMKIMYECKAs] CTPYKTypa CHa 0€3 CyIIEeCTBEHHBIX
Hapyumienudi, s¢ddexkruBHocts cHa 81.2 (59.1; 89.7)%. Ilpu mnoBTOpHOM
o0cnenoBanuu yepe3 roa nocie CIIJIA ormeueHo cHUkeHHE 3P(EKTUBHOCTH CHA
1o 75.3 (73.3; 92.6)% u yMeHbIlleHUE 00111eT0 BpeMeHH cHa 110 6.7 (6.1; 8.7) yacos
32 CUET YBEJIMYEHMsS BpPEMEHU OOJIPCTBOBAHUSA MOCJE HACTYIUIEHUs cHa ¢ 73.3
(33.5; 204.5) nmo 90.9 (37.9; 163.3) wmunyt (p<0.05).3apeructpupoBaHo
yMEHBIIEHUE JUTUTENIbHOCTH Ii1y0okoro cHa (p=0.08), nebonbiioe yBenuuenue I u
Il craguit cHa, a Tak)KE OTHOCHUTEIBHOE YBEIWYECHUE NMPOIOIKUTEIbHOCTH REM-
cHa ( p<0.05). Ha ¢doHe noBeIieHUsT CpeHETO MHACKCA Macchl Tena ¢ 29.8 (25;
44.2) no 3 2.5 (23.7; 43.3) xkr/M*(p<0.05) oTMeuCHO HEGOJIBIIOE, HO 3HAYHMOE
yBEJIIMYEHHE MHJAEKCA armHod-runonHos ¢ 5.7 (3.1; 36.8) no 13.3 (2.9; 37.5) B uac
cHa ( p<0.05), Hapsigy co CHIXKEHUEM cpefHel carypauuu kposu ¢ 94 (91; 97)%
10 92.7 (90.5; 94.6)% (p=0.03).Yepe3 rox nocie CHITA ormedaercss TeHACHUIMS
(p=0.07) K yBETUYEHHUIO YK CJIA IEPUOIUYECKUX IBUKEHUN HIKHUX KOHEYHOCTEH.

BeiBoabl: Uepe3 rox mocie NpOBENEHUS PEHAIBHOM JEHEpBaUMU COH
nanueHToB ¢ PAI' xapakrtepusyercs yBEIMYEHHMEM INPEACTABICHHOCTU CTaIui
noBepxHoctHoro cHa (I wu II). Hapymenue cTpykTypsl CHa MOXET ObITh
00yCJIOBIIEHO yCyryOJeHHMeM HapylIeHUil IbIXaHUs BO CHE Ha (oHE HEeOOJIbIION
npuOaBKU MacChl Teja, a TaK)K€ HE3HAUYUTEHHBIM YBEIWUYEHUEM IMEPUOIUUECKUX
JBMKEHUN HIDKHUX KOHEYHOCTEW. Pojib M3MEHEHMs] CUMITATUYECKOW aKTUBHOCTHU
nociie CIITA B pa3BUTHM BBISBJICHHBIX HapylIeHU CHA TpeOyeT najbHEHIIero
U3Yy4YCHHUS.
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MOLECULAR CHAPERONE GRP78 IS INVOLVED IN THE
REGULATORY MECHANISMS OF SLEEP

Lapshina K.V., Guzeev M.A., Simonova V.V.

Sechenov Institute of Evolutionary Physiology and Biochemistry,
RAS, St Petersburg, Russia

e-mail: ksenia.lapshina@gmail.com

The members of heat-shock protein 70 kDa (HSP70) family, glucose-
regulated protein Grp78 and Hsp70 play an essential role in the conformational
quality control of the proteome. Experiments on warm-blooded animals and fruit
fly revealed that sleep deprivation was accompanied by the elevation of Grp78 and
Hsp70 gene expression in the different structures of the brain. The central
microinjections of Hsp70 evoked an increase in the total time of non-rapid-eye-
movement sleep (NREMS) and a decrease in the brain temperature in pigeons and
rats. It is currently unknown whether the elevation of Grp78 level in the brain can
influence parameters of sleep and thermoregulation.

Experiments were carried out in male Wistar rats. The registration of
polysomnogramm, brain, body and skin temperatures and contractile muscular
activity (during 24 h) was performed using computer systems SASR-8800 and DSI
(USA). Different doses of recombinant Grp78 (Abcam, Great Britain) were
injected into the 3rd brain ventricle at the onset of the light (inactive) phase of the
light/dark cycle.

Microinjections of Grp78 evoked a decrease in contractile muscular activity,
an increase in the total time and episode duration of NREMS, an increase in EEG
delta wave power during NREMS and the decrease in the amount of rapid-eye-
movement sleep (REMS). These effects were observed during the light phase and
its duration was dose-dependent. In these experiments we did not reveal any
changes in brain, body and skin temperatures. Our results suggest that Grp78
participates in molecular mechanisms of deep NREMS maintenance and attenuates
the generation of REMS. The deep NREMS is considered to be a strong protective
factor which helps to restore the physiological functions of organism. The capacity
of Grp78 to initiate deep NREMS can be very important for the realization of
defensive properties of NREMS.

The investigation was supported by RFBR grant Ne14-04-31692
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MOJIEKYJISAPHBIN IHATIEPOH GRP78 YYACTBYET B
HEHTPAJIBHBIX MEXAHU3MAX PEI'YJIAIIUU CHA

Jlanwuna K.B., I'yzeee M.A., Cumonosa B.B.

Deoepanvhnoe 2ocyoapcmeeHHoe 0100 cemHoe yupeixcoeHue HayKu
Hucmumym 36onrouyuonnon pusuonocuu u ouoxumuu um. U.M. Ceuenosa
Poccuiickon akademuu nayx (H3®b PAH),

e-mail: ksenia.lapshina@gmail.com

[IpencraBurenu cemeiicTBa OEIKOB TEIUIOBOTO IIOKAa C MOJICKYJISPHOM
maccoit 70 k/la (heat shock proteins 70 kDa, HSP70), takme Kak TJIHOKO30-
perynmupyembiii 6enok Grp78 m Hsp70, urparoT 4upe3BbIUaiHO Ba)XKHYIO POJIb B
00eCTieYeHUN «KOHTPOJIA KauecTBa» IMPOTEeOMa KJIIETOK. OKCIIEPUMEHThI Ha
MPEACTABUTEIIIX TEIUIOKPOBHBIX JKMBOTHBIX M Ha TUIOJIOBBIX MYIIKax IMOKa3aliu,
4TO TIpU JCHpPHBALIMM CHA WKW TIOKOs dKcmpeccuss reHoB Grp78 u Hsp70B
Pa3IMYHBIX 00JACTSAX TOJIOBHOTO MO3Ta CYIIECTBEHHO YCHUIIMBAIACh. Y CTAHOBIICHO,
YTO IEHTPaJbHbIE MUKPOUHBEKIUMHU IanepoHa Hsp70 B nukBop 3-ro kemyaouka
MO3ra  OKa3bIBaJld TUIOTEPMUYECKUN A(PPEeKT W  BBI3BIBAIM  IPUPOCT
«ECTECTBEHHOT0» MEJUIEHHOTO CHa y roiaybel u kpbic. OJHako ocTaeTcs
HEHW3BECTHBIM, KaK IOBIIMSET YBEIMUYEHUE COJIEpKaHua B Mo3re camoro Grp78 Ha
MOKa3aTeIu CHA U TEPMOPETYJISALIUH.

OKCIepUMEHThl OBbUIM BBINIOJIHEHBI Ha caMllax Kpbic JuHUU Bucrap.
Perucrpanuio noamcoMHOTpaMMbI, TEMIIEPATyp TeJjia, MO3ra U MMOBEPXHOCTU KOXKH,
COKpaTUTEIbHOU AKTUBHOCTHU MBIIIII] BBITIOJTHSLTU c MTOMOIIIBIO
anekTpoduznonornuecknx ycraHoBok SASR-8800 m DSI (CILA).Paznmuunbie
10361 pekomOuHanTHoro Grp78 (Abcam, Benukobpuranus) BBOIUIN B JTUKBOpP 3-
o JKeyJa04YKa Mo3ra KpbIC IIepe]] Ha4aJloM HEaKTUBHOM (CBETIIOM) (pa3bl CYyTOK.

VYcraHoBIIeHO, YTO MHUKpPOUMHBEKIUU Grp78 BHI3BIBAIM CHM)KCHUE YPOBHS
COKpPAaTUTEIIbHOM AaKTUBHOCTH MBI, YyBEIWYCHHE OOINErO0 BpPEMEHH U
JUTATEIIBHOCTHU 3MKU3040B MeajieHHoro cHa (MC), yBenuueHrue MOITHOCTH CIIEKTpa
D0l B nenbra-puana3zoHe Bo BpeMs MC u yMeHbIIeHHE OOIIEro BpeMEHU
osictporo cHa (BC).IIponomkurensHocTs 3TUX 3(PQPeKkToB 3aBucena OT
npuMmeHsemoint 103bl Grp78. AHanmu3 WM3MEHEHUW TeMmepaTyphl MoO3ra, Tejla U
MOBEPXHOCTH KOXXHM IOKa3aJl, UYTO HU OJHA W3 NpuMeHsBmuxca a03 Grp78 He
BbI3bIBAJIa CTATUCTUYECKU 3HAYMMBIX MU3MEHEHHUH ATHUX IOKazaresiei. Pe3ynbrarsl
JTAHHOT'O UCCIIEIOBAHUSI CBUJICTEILCTBYIOT O BoBjieueHUU Grp78 B MOJICKYJISIPHBIC
MeXaHU3MBbI Tojiepkanus riryookoro MC, a Takxke 0 ero cnocoOHOCTH OCNa0IsATh
MexaHu3Mbl renepannu bC. [lo MHeHUIO KIMHUITMCTOB, riyookuii MC sBisieTcs
MOIIIHBIM ~ @HTHUCTPECCOBBIM  (haKTOPOM, CIIOCOOCTBYIOIIMM BOCCTAHOBJICHHUIO
dbuszuonornyeckux QGpyHkuuii opranuzma. CrmocoOHocTs Grp78 HMHHIIMUPOBATH
riryookuit MC MoOXeT HUMeTh OOJIBIIOE 3HAYCHHE IS peaau3allud  CTpecc-
mumutupyomen Gynkiuun MC.

HccaenoBanue nogaep:xxkano rpanrom PODOU 14-04-31692
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CORTICAL EVOKED RESPONSES TO CARDIAC ACTIVITY IN THE
SLEEP-WAKE CYCLE

Lavrova V.

Institute for information transmission problems(IITP) RAS,
Moscow, Russia

e-mail: pilotfish@bk.ru

According to the visceral sleep theory [Pigarev, 2013], the brain cortical
areas which are involved in the exteroceptive information analysis in wake, switch
to the analysis of interoceptive information coming from the visceral organs.
Earlier this theory was supported by the studies of the cortical responses to the
stimulation of the gastrointestinal system. The aim of this work was to find
manifestations of cardiac activity in the sensory areas of the cerebral cortex in the
sleep-wake cycle. By this, there was an experimental background [Chernigovsky,
Musyaschikova, 1973; Kaplan, Shishkin, 1992; etc]. The objectives of this study
were checking if the heart activity is reflected in the cerebral cortex during sleep or
not, as well as an attempt to localize those cortical areas, which are involved in the
processing of this information.

EEG and local field potentials were recorded in two adult cats, using
monopolar and bipolar leads from the frontal and occipital cortex regions.
Electrode placement was selected according to the pre-existing information about
the possible localization of the cortical areas related to the heart activity. ECG was
recorded from the electrodes in stomach and on head of the cats. Additionally, the
breath rhythm and the eye movements were recorded in order to define the sleep
states. For the analysis, long (four to six hours) records were used, including
periods of wake, NREM and REM sleep.

The processing and statistical analysis were made with Spike2 program. The
study shows that indeed the cardiac activity is reflected in the activity of neurons in
the cerebral cortex.

The relationship between heart and cortical areas is active during sleep and
1s absent in wakefullness, that confirms our thesis. This phenomena is found in the
frontal brain region of the brain and is virtually absent in the occipital one. As the
result, the location of the brain regions involved in the cardiac analysis was
narrowed, furthermore, we are going to proceed with this study using single
neurons' recording. This may help to improve the localization of the areas of the
cerebral cortex involved in the analysis of the information from heart.
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OTPA’KEHUE PABOTBI CEPALA B AKTUBOCTHU KOPKOBBIX
CEHCOPHBIX 30H B IUKJIE COH-BOAPCTBOBAHUE

Jlaspoea B./I.

Hucmumym npoonem nepedauu ungpopmayuu um. A.A. Xapxeeuua
PAH, Mockea

e-mail: pilotfish@bk.ru

CornacHo BucuepaibHOi Teopuu cHa [[Iurapés, 2013], KOpKOBbIE 30HBI,
BOBJICUEHHBIE B COCTOSIHUM OOJIPCTBOBAaHUS B aHAIM3 SKCTEPOLENTUBHOU
uH(OpMAaIK , TOCTYIAIOIIEH OT OPraHOB YYBCTB, BO BPEMs CHA MEPEKIIOYAOTCS
HA aHalu3 WHTEPOLENTUBHOW HHPOPMALMK MNPUXOIAIIEH OT BHCIEpPATbHBIX
opraHoB. Panee »3Ta Teopus NOATBEPKAANACH HCCIECHOBAHUSIMU KOPKOBBIX
MPEACTABUTEIILCTB OPraHOB JKEIIyJOYHO-KUIIEYHOro Tpakra. Llenbro ngaHHOMU
paboThl ObUT TOWCK MPOSIBICHHS padOThl cepjlla B aKTUBHOCTU CEHCOPHBIX
oOyacTell KOpbl TOJIOBHOTO MO3ra B IIMKJIE COH-O00ApcTBOBaHuE. K aTomMy nmenuce
DKCIIEpUMEHTaJIbHbIE Npeanochliku [YepHuroBckuid, MycsammkoBa, 1973;
Kannan, umkun, 1992; u 1.4.]. 3agauamu uccinenoBanusi ObLUIM MPOBEPKA TOTO,
JNEUCTBUTEIBHO JIM pabdoTa cepaua OTPa)KaeTcs B AKTUBHOCTU KOPBI MO3Ta BO
BpEMsi CHA, a TAKXK€ IOIMbITKA JIOKAJU3alMK OO0JacTeil KOpbl, BOBJICUEHHBIX B
00paboTKy 3TOM MHpOpMALIH.

Ha aByx B3pocibix Komkax peructpupoBaiid D3I 1 JIokanbHbIE MEAJIEHHbIE
MOTEHIINAJIbI, UCTIOJIb3YsSI MOHOIOJIAPHbIE U OUIOJISPHBIE OTBEJACHUSI OT JIOOHOW U
3aThUIOYHOM oOnacTeil Kopbl. MecTa Il yCTAaHOBKHU 3JIEKTPOJIOB ObLIM BHIOpaHbBI
COTJIACHO MMEBIIMMCS paHee MPEAOJIOKEHNUSIM O MECTOHAXOXKIEHUN BO3MOXKHBIX
Y4aCTKOB KOPBI, CBSI3aHHBIX C AEATEIbHOCTBIO CEPALA.

DIIEKTPOKApAUOTrpaMMy PETHUCTPUPOBAIM OT 3JIEKTPOJOB, MOMELIEHHBIX B
KEITYJOK M Ha TOJOBY KomieKk. JlomomHutensHO I ompexaeneHus (a3 cHa
PETUCTPUPOBAIM PUTM JBIXaHUS KUBOTHOTO WM JBIDKECHUSA TI1a3. AHamu3 ObLI
IIPOBEJIEH IO MaTepuaiaM 3anucedl JIMTEIbHOCTBIO OT YETHIPEX O LIECTH YacoB,
BKJIFOUAIOIIMX NTEPHOJIbI OOAPCTBOBAHMS, MEIJIEHHOTO U OBICTPOTO CHA.

OOpaboOTKy M CTaTUCTUYECKUU AaHAIN3 3alHUCEd MPOBOAWIM B IpOrpamMmme
Spike2.B xoxe uccnenoBanus ObUIO MOKa3aHO, YTO padoTa cepAla JeHCTBUTEIBHO
UMEET CBOE OTPaKEHUE B aKTUBHOCTH HEHPOHOB KOpbI MO3ra. CBs3b aKTUBHOCTHU
cepaua u pabOThl KOPKOBBIX 30H KOPbl YCTAHABJIMBAETCS B IMEPHUOJ] CHA U
OTCYTCTBYET B Iepro,i 00IPCTBOBAHUS, YTO MOJATBEPKIA€T BHIIBUHYTHIM B TAHHOU
pabote Te3uc. CBs3b AaKTUBHOCTH CEpAlla C AaKTUBHOCTBIO KOPKOBBIX 30H
oOHapyXMBaeTcsi B JIOOHBIX OTJENaX MO3ra W MPAKTUYECKH OTCYTCTBYET B
3aThUIOYHBIX. B pe3ysbrare 30Ha BEPOSTHOIO PACIIOJIOKEHHS HCTOYHHKOB
HEPBHOM aKTMBHOCTH, CBSI3aHHOW C paboToil cepama Obuta CyXKeHa, a B
JaJbHENIIEM Mbl IUIAHUPYEM NEPEUTH K PETUCTPALMUA HMITYJIbCHOW aKTUBHOCTH
HEHPOHOB KOPBL. DJTO TO3BOJIMT 00Jiee€ TOYHO JIOKAJIMW30BAaTh OTAENBI KOPBHI,
BOBJICUCHHBIC B aHAIN3 UH(DOpPMAIINH, TOCTYHAIOMICH OT CepALa.
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THE EFFECT OF SUBTHRESHOLD LOW FREQUENCY ELECTRIC
SKIN STIMULATION ON DAYTIME NAP QUALITY AS WELL AS ON
MEMORY CONSOLIDATION PROCESSES

Lukyanova E.A., Polishchuk, A.A., Shumov D.E.,
Ukraintseva Yu.V., Dorokhov V.B.

Institute of Higher Nervous Activity and Neurophysiology,
Russian Academy of Sciences, Moscow

e-mail: ukraintseva@yandex.ru

Sleep takes about one third of our life playing central part in a number of
physiological processes like memory consolidation. Many recent research data
demonstrate deep slow wave sleep to be the most important sleep stage. It is the
sleep stage that is critical for declarative memory consolidation. Also, recent
research data demonstrate the importance of new non-pharmacological ways of
sleep enhancement. One of these ways is non-invasive brain stimulation.
Previously we revealed that low frequency subthreshold electric palm stimulation
during slow wave sleep extends and deepens deep sleep stage [Indursky, Dorokhov
et. al. 2013]. It has been shown as well that daytime nap following learning process
facilitates the performance of declarative memory task [Ukraintseva, Dorokhov,
2011].

Current study targets the effect of subthreshold electric stimulation of arm
median nerve with the frequency of 1 Hz (frequency of delta rhythm EEG) on
daytime nap quality as well as on memory consolidation process.

At the beginning of each experiment the functional state of the subjects is
evaluated. Then subject trained in declarative and procedural memory task. After
the threshold value of electric stimulation current is determined and subject is
prepared for polysomnographic recordings, he took a nap (1 hour). Subthreshold
30 second sequences of electrical 1 Hz pulses divided by 30 second stimulation-
free intervals are applied on the forearm skin during the 3rd stage of sleep. After
waking the subject’s functional state is estimated as well as the retention of
declarative information and procedural skills. Each subject participates in two
experiments: basic and control one, both following the same scheme but the
stimulation not applied in control experiment.

The results of the study will allow the estimation of possibility to augment
learning process efficiency by means of memory consolidation enhancement at the
slow wave stage of daytime nap.

Supported by the RFH grants Ne 13-36-01041a1 and Ne 15-06-10909a
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NCCIIEAOBAHUE BJII/I}IHI/I}IvHOI[HOPOFOBOﬂ SJEKTPOKOKHOM
CTUMYJISIOUN C YACTOTOU AEJBTA-PUTMA 331" HA KAYECTBO
JHEBHOT'O CHA 1 HA TTPOLHECCBHI KOHCOJIMJAIIMU TAMATH

JIykvanoea E.A., llonuwyk A.A., Illymos /I.E.,
Ykpaunueesa 10.B., /lopoxoe B.b.
DI'bY UBH/l u H® PAH, Mockea

e-mail: ukraintseva@yandex.ru

CoH 3aHMMaeT OKOJIO OJJHOM TPETH Halel >KU3HU U UTPaeT LUEHTPAIbHYIO
pOJIb B peanu3aii MHOXKECTBA (PU3MOJIOTUYECKUX IMPOIIECCOB, B TOM YHCIIC U B
KOHCOJIMJIALIUU TaMsTH. JlenbTa-coH sSBIsieTCs Hanboiee BaXKHOM CTaiue CHa, U B
MOCJICTHUE TOJBl BO MHOTHX paboTax TOKa3aHo, YTO Il KOHCOJIHMIAIAA
NEKJIapaTUBHON MaMsITH OCOOCHHO HeoOxoamma HWMEHHO dTa ¢asza cHa. B
MocJIeTHEeE BpeMs aKkTyallbHa pa3paboTka HehapMaKOJOTHUYECKHX METOJIOB
JIeYEHUsl HAPYIICHUN CHAa, U B TOM YHWCJIC€ HEMBA3WBHOW CTUMYJIAIIMU MO3ra, Kak
criocoba yJydlieHuss KadyecTBa CHa. PaHee Hamu ObUIO TOKa3aHO, YTO
MOANOPOroBasi AJEKTPOKOXKHAS CTUMYJISILUSI KUCTH PYKH C YacTOTOM JelibTa-
puUTMa BO BpeMsl ITyOOKOTro MEUIEHHOBOJIHOBOTO CHA MPUBOAMT K YIIIyOJICHUIO U
YJUIMHEHUIO 3ToM ctaauu cHa [Munypckuii, lopoxoB u np., 2013] Hamu Takxke
MOKa3aHO, YTO JHEBHOM COH, CIeQylonuil mnocie oOydeHus, oOjeryaer
BOCIIPOU3BEJICHUE JIeKIapaTuBHON nH(opmaiuu [Ykpaunnesa, Jlopoxos, 2011].

[lenpto  paOGoOTBI  SABJISETCS  HMCCICAOBAHUE BIMSHHUS  IMOANOPOTOBOM
AIEKTPOKOXKHON CTUMYJISILIUKM CPEIMHHOrO HEepBa pyku Ha yactore 1 ' (wacrora
nenpra — putMa O317) Ha Ka4yecTBO JHEBHOIO CHA M Ha MPOIECCHhl KOHCOIUIAINT
NaMSITH.

B magame Kaxmoro OKCHEpPUMEHTAa OIICHWBACTCS  (PYHKIIMOHAIBHOE
COCTOSIHUE UCIBITYEMOTO, TIOCJIE YEro eMy JAalTCs 3aJlaHusi, TpeOyIolue y4acTus
JIEKJIapaTUBHON U TpoleaypHON mamsTu. [lanmee, mocne KperjieHus 3JIEKTPOJIOB
JUISl pETUCTPallUU TTOJIMCOMHOTPAMMBI U OTNPEICTIECHUS TTOPOra i AJIEKTPUUECKOM
CTUMYJISILIUM CPEIMHHOTO HEPBA PYKH, CIEAYEeT THEBHOM COH, TPOIoJpKatomuiics 1
yac. Bo BpeMs 3-ii cTaaiuy CHAa HAa KOXY MNPEAIUICYbsl MOAAIOTCS MOANOPOTOBBIE
ANEKTPUYECKUE UMITYJIbCHI ¢ yacToTol 1 I'ty cepusmu no 30 cex ¢ 30-cexyHIHOM
nay3oil mexay cepusimu. I[locie mpoOykiaeHusi oleHUBaeTcs (PyHKIMOHAIBHOE
COCTOSIHME HCTIBITYEMOr0, 00BhEM BOCHPOU3BEICHUS 3ayYEHHOW IEKIapaTUBHOU
uH(OPMAITUU U CTETICHb YCBOCHUS TIPOIIEYPHBIX HABBIKOB. Ka bl HCIIBITYEMbIN
y4acTBYET B JIBYX IKCIIEPUMEHTAX: OCHOBHOM U KOHTPOJIbHOM. O0a IKCIIepuMeHTa
MPOBOJSTCS MO OJHOM M TOW K€ CXEME, HO B KOHTPOJIBHOM 3KCIIEPUMEHTE BO
BpEMsI CHA DJIEKTPOKOKHAS CTUMYJIALIUS HE IPUMEHSIETCS.

Pe3ynbTaThl HcclieIOBaHUSI MO3BOJSAT OIEHUTHh BO3MOXKHOCTH IOBBIILICHHS
hHEeKTUBHOCTH OOyYeHHS, TyTeM BO3JCHCTBUS HA TPOIECCHl KOHCOJHIAIAN
naMsiTH BO BpeMs ME/IJICHHOBOJIHOBOM (pa3bl JHEBHOTO CHA.

Padorta BeinoiHena npu noaaep:xxke PCH®, npoextsl Ne 13-36-01041a1 n 15-06-10909a
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CHANGE IN SYMPATHETIC\VAGAL BALANCE AFTER RHYTHMC
COLD EXPOSURES AFFECT SLEEP ONSET IN RATS

Matvieyenko M.M.?, Yarosh N.P.°, Lutsenko D.G.’,

Shylo A.V.", Babiychuk G.0."

! Institute for Problems of Cryobiology and Cryomedicine,

National Academy of Sciences of Ukraine, Krarkiv, Ukraine,
2V.N.Karazin Kharkiv National University, Kharkiv, Ukraine

e-mail: mariia.matveenko@rambler.ru, oleksandr.v.shylo@gmail.com

The withdrawal of sympathetic vasoconstriction of precapillaries increases
skin surface temperature, which is considered as even more important predictor of
a rapid sleep initiation if compared to core body temperature change. On the
contrary, the exposure to low temperature activates the sympathetic activity and
can increase the sleep onset latency.

Animals were rhythmic exposed to cold over two days to -12°C or +10°C in
the light period for 15 min hourly, for a total of nine exposures per day. The video
recording of locomotor activity of the animals after each cold exposure with the
continuous registration of brain and heart bioelectrical activity were performed.
Sleep-wake cycle was scored according to standard criteria. After each cold
exposure 3-min consecutive intervals of heart rate variability was analysed by
spectral analysis. The power spectra in the high (HF - (1 - 3 Hz) and low (LF - (0.4
- 1 Hz) frequency bands and the index of sympathetic\vagal balance (LF / HF) was
calculated offline.

Each cold exposure of -12°C increased the index of sympathetic\vagal
balance. The dominance in sympathetic activity was maintained for a long time in
comparison to the control records and probably prevented both SWS and REMS
onset, which amount dramatically reduced, especially REMS. Almost every
exposure of +10°C shifted sympathetic\vagal balance towards the dominance in
sympathetic activity, but was quickly replaced by increasing the parasympathetic
activity and by the sleep deepening. The SWS amount increased in comparison to
the control one, the REMS percentage was not significantly changed.

Sleep onset latency after each cold stimulus (after exposure to -12°C
especially), likely determined by the interaction the habituation to cold, reducing
sympathetic activity and causes a shift in the direction to parasympathetic activity
growth, and increasing sleep pressure.
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N3MEHEHUE CUMITIATOBATI'AJIBHOTI'O BAJTIAHCA ITOCJIE
PUTMHNYECKHUX XOJIOJOBbIX BO3AENCTBUU BJIMAET HA
HACTYIIVIEHUE CHA Y KPbBIC

Mameeenxo M.M.%, Apow H.IT’, JIyuyenko ,ZI.F.I,

Hluno A.B.", babuiiuyk I A.

"THucmumym npoénem kpuoéuonozuu u kpuomeouyunvi, HAH Yxpaunoi,
ZXapbKOBCKuﬁ Havyuonanvnwtii ynueepcumem um. B.H. Kapazuna,
Xapwvkos, Ykpauna,

e-mail: mariia.matveenko@rambler.ru, oleksandr.v.shylo@gmail.com

Tonyc nepudepruecknx CoCyI0B ONMPEISIACTCS, B TOM YHCIIE, 1 aKTUBHOCTHIO
CUMITATUYECKON HEPBHOU cucTeMbl. CHU)KEHHE CUMITATUUYECKON Ba30KOHCTPUKIIMHU B
MPEKAMILIApaXx MPUBOIUT K YBEIMYCHHUIO TEMIIEPATypbl MOBEPXHOCTH KOXKH, YTO
CUMTaeTCs Jaxke OoJiee BaXHBIM TPEANISCTBEHHUKOM HACTYIUICHHE CHA, 4YeM
W3MEHEHHUE TeMmIepaTypbl Tena. BoszmelcTBUe HHU3KOM TeMIepaTrypbl HaoOOpOT
MPUBOAUT K YBEIWYCHHUIO CHUMIIATHYECKOW AKTHBHOCTH, YTO MOYKET YBEIMYHBATH
JATEHTHOCTh HACTYILJICHUS CHA.

JKMBOTHBIX TOABEPraidi PUTMUYECKUM XOJIOJOBBIM BO3JCHCTBUSIM B TCUCHHUE
2-X nHeH 2-Mmd cepusiMu U3 9-TU oxJlaxkaeHud mo 15 muH npu temnepatype —12°C
unu +10°C ¢ coaepxkanuem no 45 mud npu temneparype 23°C. OgHOBpEMEHHO C
JUIMTENIbHOM perucrpanueil OMO3JIEKTPUYECKOM aKTMBHOCTM MO3ra U cepaua
MPOBOJAWIIA  BHACOPETUCTPAIIMIO JIBUTATEJIbHOW AKTUBHOCTU YKMBOTHBIX TOCIE
Ka)XJIOT0 XOJIOJOBOTO BO3JECHUCTBHUS. AHAIU3 M3MEHCHHMH IHKIa O0OIPCTBOBAHHUE-COH
OCYIIECTBIUIM 1O  OOHIENPUHATBIM  KpuTepusMm.  CHeKkTpajabHbIH  aHAIU3
BapuaOEIbHOCTH CEPACYHOIO pPUTMA TIOCTE KaXKJIOrO XOJIOJOBOTO BO3JIECHCTBUS
MPOBOJAWIIA IO CIASAYIONIAM JPyr 3a ApPYyroMm 3 MHH HHTEpBalaM BPEMEHU C
MOCJICAYIOIIMM pacueToM MoIHocTe crnekTpoB B BbicokoM (HF — (1 — 3 ') u
HumskoM (LF — (0.4 — 1 T'u) amanmasoHax 4acTtoT ISl OMNpENENeHUS HHACKCa
cumnaroBaranbHoro 6ananca (LF/HF).

Kaxnoe xonmogoBoe BozaeicTBue —12°C npuBOIUIIO K YBEIMYEHUIO MHIECKCA
CUMaTOBarajbHOTO OajaHca, MPU TOM JTOMHUHUPOBAHHE CUMIIATUICCKON aKTUBHOCTH
COXPAHSUIOCh JUIMTEIIPHOE BpeMsl M, BEPOSTHO, MPEMATCTBOBAJIO HACTYIUICHHUIO Kak
MBC, Ttak u IIC, npeactaBieHHOCT, KOTOPBIX, ocobeHHo [IC, pe3ko CHmXaiach.
[Ipaktnueckn  kaxgoe  BozzaeiictBus  +10°C  mpuBoaAMIIO K CMEIICHUIO
CHMITaTOBAaraJlbHOro OajaHca B CTOPOHY JOMHHHPOBAHUS  CHMIATHYCCKOU
AKTUBHOCTH, KOTOPOE OJHAKO OBICTPO CMEHSJIOCH (TMOCHe MpEeKpalieHus IeUCTBUS
X0JIOJ]a) TIOBBIIICHHMEM AaKTUBHOCTH TMapacHUMIIATUYECKOTO 3BEHA BEreTaTHBHOM
HEPBHOW cHUCTEMBI U yriyonenueM cHa. [Ipu stom xonmnyectBo MBC Bo3pacraio 1o
CpPaBHEHHIO C KOHTpoJsieM, KormaecTBO [1C mocToBEpHO HE NM3MEHSIIOCH.

JlaTeHTHOCTh HACTYIUICHUSI CHA TMOCIE KaXXJO0TO XOJOJOBOIO0 CTHUMYJa
(ocobenno mocie BoznencTBus —12°C), BEpOATHO, OMpENeseTcs] B3auMOIeHCTBUEM
mporecca raduTyalid K XOJIOJOBOMY CTUMYJY, CHIDKAIOIIUM CHUMITATHYECKYIO
AKTUBALIMIO M BBI3BIBAIOIIMM CIBUT B CTOPOHY YBEIWYEHHUS IMapacUMMIaTHYECKOU
AKTUBHOCTH, U, BO3PACTAIOIINM JaBJICHUEM CHA.
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PARTICIPATION OF AGRP IN REGULATION OF DOPAMINE AND
SEROTONIN BIOSYNTHESIS IN SLEEP-WAKEFULNESS CYCLE IN
MAMMALS

Mikhrina A.L.
Sechenov Institute of Evolutionary Physiology and Biochemistry RAS,
e-mail: mihrina_nastya@mail.ru

At Vistar males in dorsal striatum after 6 h of sleep deprivation (SD) the
reduction of dopamine (from control 0.66+0.04 to 0.41+£0.03 ng/mg tissue level, p
<0.05) and serotonin (from control 0.33+0.02 to 0.20+0.01 ng/mg tissue level, p
<0.05) and their increase after 2 h a post-deprivative sleep(dopamine to 0.46+0.06
and serotonin to 0.354+0.03 ng/mg tissue, p <0.05) vs.DS levels were indicated. In
our previous research the morphofunctional interrelations of agouti-related
protein(AGRP) which express in neurons of arcuate nucleus of hypothalamus with
dopaminergicneurons of a midbrain and suppressive effect of AGRP on activity of
a tyrosine hydroxylase— a key enzyme of catecholamines synthesis are shown. It
was indicated that the functional action of AGRP on dopaminergic neurons is
connected not only with blockade the melanocortinereceptors, but also by other
mechanisms. By double immunohistochemistry and confocal microscopy it is
shown that the tryptophan hydroxylase 2 (enzyme of serotonin synthesis in the
brain) is expresses in of substantia nigra and ventral tegmental area neurons and
are co-localised with tyrosine hydroxylase. In the serotoninergic neurons the
expression of the melanocortinereceptors-3 is also shown.

Thus, the unidirectional changes of dopamine and serotonin levels in the
striatonigral projections in a wakefulness-sleep cycle can be explained by
participation of the same neurotransmitter and neuromodulator systems in
regulation of biosynthesis of these monoamines.

Research was supported by RFBR grant Ne14-04-31565  mol-a
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YYACTHE AGRP B PEI'YJIAAIIUUA BUOCUHTE3A 1O®PAMUHA U
CEPOTOHHNHA B IMKJIE BOAPCTBOBAHHME-COH Y
MUIEKOIIMTAIOIIINX
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e-mail: mihrina_nastya@mail.ru

VY camnoB Bucrap B nop3ainbHOM cTpuaryme nociie 6 4 JIernpuBalld CHA
(C) BbIsiBIEHO yMeHBIIEHUE coaepkanus qopamuHa(or KoHTpodbHOTr00.66+0.04
mo 0.41+0.03 wr/mr Tkaam  ypoBHsA, p<0.05) wu  ceporonHuHa(oT
KOHTposbHOTr00.33+0.02  100.20+£0.01 =r/mMmr Ttkanum ypoBusi, p<0.05)u wux
yYBEIMYEHHE TOCie 2 4 MOCTAenpHBaUMOHHOro cHa (nodamuua 100.46+0.06u
ceporonnHa a0 0.35+0.03ur/mr tkanu, p<0.05) mo cpaBuenuto ¢ ypoBHem JIC.
Panee Hamu ObUIO TMOKa3aHbl MOPPOPYHKIMOHAIbHBIE B3aUMOCBSI3M aryTH-
nonobHoro Oenka (AGRP — agouti-related protein),koTopblil 3KcIpeccupyeTcs: B
HEHpPOHAx apKyaTHOTO sjipa runorajamyca, ¢ 10(haMHUHEPru4ecKuMU HelpoHaMu
CPEIHEr0 MO3ra U €ro TOPMO3HbIM APPEKT Ha AKTUBHOCTb TUPO3UHTUAPOKCUIIA3BI
—  KIo4eBoro  (QepMeHTa  cuHTe3a  KarexojdamuHoB.  IlokazaHo, 4To
¢yskuonansHoe aerictBue AGRP Ha nodamunepruyeckue HEHPOHBI CBSI3aHO HE
TOJBKO C OJIOKaZOW MEeJIaHOKOPTUHOBBIX PELENTOPOB, HO ONOCPEAOBAHO U
apyrumu  MexaHn3mamu. C  NOMOLIBIO  JBOMHONO HMMMYHOMEYEHHS U
KOH(pOKAIbHOM MHMKPOCKONMHU TOKa3aHO, 4TO TpuUnTOo(aHruapoKcuiaza 2
(pepMeHT cuHTE3a CEpPOTOHMHA B MO3re) BBIABISIETCS B HEHpoHAX YepHOH
CyOCTaHIIMM W BEHTPAJbHOW TErMEHTApPHOM O00JacTH, B KOTOPBIX TaKKe
BBISIBJISIETCA M TUPO3UHTUIPOKCUIA3a. B cepoTOHMHEpPruyecknux HeMpoHax TakKe
NOKa3aHa 3KCIPECCHs MEJIAHOKOPTUHOBBIX PELIENTOPOB 3-r0 THIIA.

Takum 00pa3om, OJJHOHANPABICHHbIE U3MEHEHUS JOoPaMUuHa U CEPOTOHMHA
B CTPUATOHUTPAIBHBIX MPOEKIMUSAX B LUKIE OOJPCTBOBAHUE-COH MOXHO
OOBACHUTH  y4YaCTUEM OJHMX M TE€X K€ HEHPOTPAHCMUTTEPHBIX U
HEHPOMOIyJIATOPHBIX CUCTEM B PETYJISIIMM OMOCHHTE3a ITUX MOHOAMUHOB.

HccnenoBanue npoBeneHo npu noaaep:xkke rpanra POOU Ne 14-04-31565 moa-a
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GLIAL-DERIVED NEUROTROPHIC FACTOR AND SLEEP IN MICE
EXPERIMENTAL MODEL OF PARKINSONISM

Moiseenko L.S.3, Bazhenova N.S.3, Manolov A.I.z, Dolgikh V. V.z,
Ukraintseva Yu. V.Z, Dorokhov V.B.Z, Revishchin A. V.4,
Pavilova G.V.°, Kovalzon V.M.’

Severtsov Institute Ecology/Evolution,

Russian Academy Sciences, Moscow, Russia

’Institute Higher Nervous Activity/Neurophysiology,
Russian Academy of Sciences, Moscow

Department Higher Nervous Activity, Biological Faculty,
Lomonosov Moscow State University

‘IBG, Russian Academy of Sciences, Moscow

e-mail: kovalzon@sevin.ru

Mice C57BL/6 at age of 2.5-3 months with preliminary implanted (under
general avertin anesthesia) electrodes for cortical and hippocampal EEG were
injected through bilateral intracerebral cannulas with HEK293 cells transgene for
glial-derived neurotrophic factor (Gdnf) in amount of 100-200 thousand cells in 1
microliter of Henks solution to striatum (caudatum/putamen). Cells were
transfected using plasmid construction containing modified gene of Gdnf, gene of
resistance to gentamicin and gene of green fluorescent protein (gfp) for control of
administration. Control animals received gfp-transgenic HEK293 cells. Three days
later mice were subcutaneously injected with 40 mg/kg of neurotoxin MPTP
selectively destroying dopaminergic system. EEG and video continuous 24-hr
recordings were performed just before, 7 and 14 days after toxin administration.
Then animals were tested behaviorally in RotaRod apparatus, killed and brains
were studied immunohistochemically for tyrosine hydroxylase immunopositive
neurons (THIN). Control animals demonstrated, (a) significant increase in activity
and wakefulness and decrease in slow wave and paradoxical sleep by 14th day
since toxin administration during dark period of nychthemeron; (b) sharp decrease
in RotaRod time exposure; (¢) decrease in amount of THIN in substantia nigra/pars
compacta by 70%. Administration of GDNF resulted in smoothing of changes of
activity and waking-sleep cycle by the 14th day, increasing in exposition on
RotaRod and lesser decreasing in amount of THIN (by 35%). The conclusion is,
transplantation of HEK293 cells containing transgene protein GDNF into striatum
of experimentally neurodegenerative mice induces a protector-like effect.

Supported by RFFI (Ne13-04-00327a) and RSF (Ne 14-15-00942).
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TJIMAJIBHBIN HEI?IPOTPO(I)I/II{ECKI/IIZ ®AKTOP 1 COH Y MBIIIEA
B DKCHHEPUMEHTAJIbBHON MOJIEJIN MIAPKMHCOHU3MA

Mouceenxo JI. C.I, Bbascenosa H.C. I, Mamnonos A.I/I.Z, Honzux B.B.Z,
Ykpaunuyesa 10.B7, Hopoxoe B.B., Pesuuwiun A.B. 3

Ilasnoea EB.3, Kosanvson B.M.*

"Kagp. BHT 6uonozuuecrkozo gpaxynsmema MI'Y;

‘UBH/TuH® PAH; *HBI" PAH; ‘HIT?3PAH; Mockea

e-mail: kovalzon@sevin.ru

[Tonunentuy «rnuanbHbeld HelipoTpoduueckuid pakrop» (GDNF) Obln BblaeeH B
1993 rony w3 nodaMUHEPTUYECKUX HEUPOHOB KPBICHI M sBIseTCS 3(PGEeKTUBHBIM
(dbakTOpoM 3alUThl U MOJACPKAHUS AKTUBHOCTH PA3IUYHBIX KIIETOUHBIX MOMYJSIUN B
HEHTpaIbHON W mepudepuyecKkol  HEpPBHOM  cucTeMe,  BKIOYas  CaMu
nobaMuHepruyeckre HepoHsl. Llenbro HacTosme paboThl OblJIa MPOBEpPKa TUIIOTE3BI O
BO3MOXHOM MpoTeKTOpHOM 3(hdexte GDNF-npoaynupyromumx TpaHCTEHHBIX KIETOK,
BBEJICHHBIX HEMOCPEJICTBEHHO B CTPUATYM, Ha MBIIIMHOW MOJIEIN MapKUHCOHU3MA.
Mpimam nuaun C57Bl/6 B Bo3pacte2.5-3 Mec. ¢ NpenBapUTENbHO BKUBJICHHBIMU
anekTpoaamMu st DI HEOKOpTeKkca BBOAWIM OwiatepadbHO B cTpUatyM (00acTh
XBOCTATOTO  SAJIpa/CKOPIyNbl) 4Yepe3 BHYTPUMO3IOBBbIE  KAHIONM  TPAaHCTCHHbBIC
aMOpuoHaNbHBIE CTBOJIOBBIC KieTku nuHun HEK293, mponymmpyromme GDNF, B noze
100-200 TeIc. kmeTok B 1 Mk p-pa Xenkca. Kietku Obut TpaHCHUIIMPOBAHBI C
MOMOIIBIO TUIa3MUJIHON KOHCTPYKIIMH, BKIIOYaromie monuduuupoBanusiii reH GDNF,
T'eH YCTOMYMBOCTU K TEHTAMULIMHY U TeH 3e1eHoro ¢myopecuentroro Oenka (GFP), kak
Mapkepa BBeleHHs. KOHTpOJIBHBIM JKMBOTHBIM BBOAWMIM Te e Kiuetkn HEK293,
comepxkamue Toybko TpaHcreHHbld GFP-mapkep. YUepe3 3 1HS KUBOTHBIM BBOJIMIIH
noakokHo 40 wmr/kr  HedporokcmHa MODTII, wu30upaTenbHO  pa3pyIIAFOIIETO
noaMuHEepru4ecKkyo cuctemy. 24-4acoBYI0 HEMPEPHIBHYIO BHAEOMOIMCOMHOTrpaduio
(peructpamuto  OOI, moOBeACHUS U JBUTATCIIBHOM  aKTUBHOCTH)  TPOBOJIUIIHU
HEIMOCPEACTBEHHO nepel, 7 u 14 cyTok cmycTs BBeaeHusa TokcuHa. Ha 14-e cyTtku nocie
3aBEpPILLUEHUS 3aIMCU KMBOTHBIX TECTHMPOBAIM Ha BpamaromeMcs ctpexse (Porapon) u
3a0uBaM AJIs1 TOCIEAYIOIEr0 UMMYHOTUCTOXMMUYECKOTO aHaJIM3a TOJIOBHOTO MO3ra Ha
tupo3uH-ruapokcunaszy (TH) comepkamme Heliponsl. IIpeaBaputenbHo HaMu OBLIO
MOKa3aHO, 4YTO B PE3yJbTaTe€ BBEIACHUS HEHUPOTOKCHMHA Yy MUBOTHBIX pPa3BUBAECTCS
MOBBIIICHHAs! JIBUTATENIbHAs AKTUBHOCTb, IPOUCXOJUT YBEJIMUYECHHE CYMMapHOTO
BpEMEHU OOJPCTBOBAHUS U CHU)KEHHE — MEJIJICHHOTO M OBICTPOrO CHa B TEMHOE BpeMs
CYTOK (aKTHBHBINA TMEPHOJ), a TaKKE CHIKEHHWE BpeMeHU NpeObiBaHUs Ha Potaponae u
konnuectBa TH-MO3UTHBHBIX HEMPOHOB B KOMIAKTHON YacTH 4YepHOU cyOcTaHIMM (Ha
70%). OOHnapyxxeHo, uTo mnpenaBapurenbHoe BBeaenne GDNF-npogyumpyromumx
CTBOJIOBBIX KJIETOK B CTpHaTyM (00J1acTh MPOEKIHMH J0()aMUHEPTUUECKUX HEHPOHOB)
crnaxuBaeT 3Ti dhdexTel k 14 cytkam. Crenad BBIBOJ, YTO TPAHCIUIAHTAIUS KIIETOK
HEK293, comepxamux tpancreHusiii Oemok GDNF, B crpmarym wblmei ¢
AKCTIEPUMEHTAIFHON HeMpoereHepalue, oka3plBacT MPOTEKTOPHBIN 3P(dEKT Ha ITUKI
00pCTBOBaHMUE-COH, IBUTATEIIbHBIEC M THCTOXUMUYECKUE TTOKA3ATEIH.

Honnep:xkano rpanTamu PO®U Nel13-04-00327a u PH® Ne 14-15-00942

76



PROGNOSTIC ROLE OF SLEEP APNEA IN PATIENTSWITH HEART
FAILURE

Nepran V., Korostovtseva L., Kravchenko S., Sazonova Yu., Malikov K.,
Kozlenok A., Sviryaev Yu. , Konradi A., Shlyakhto E.
Federal North-West Medical Research Centre, St. Petersburg, Russia

Background. Population and clinical studies have shown the connection
between sleep disordered breathing (SDB) and chronic heart failure (HF), but the
role of SDB for prognosis in patients with HF has not been established. The
purpose of our study was to assess the prognostic role of sleep apnea syndrome in
patients with systolic HF. Design and methods.Altogether66 people(57men, 9
women, aged 27-77 years old) with systolic HFIII-IV functional class(causes:
different cardiomyopathies in 15, and coronary artery disease in 51 subjects). All
patients under went physical examination, evaluation of laboratory parameters,
including N-terminal natriuretic propeptide (NT-proBNP),echocardiography, and
polysomnography (Embla N7000, Natus, USA).Every six months, the patients
were surveyed by phone, and once a year they were examined in a specialized
cardiology hospital. Estimated compositeend point included death due to
cardiovascular disease, nonfatal myocardial infarction, nonfatal stroke, and heart
transplantation. Survival analysis was performed by Kaplan-Meir curves. Results.
Based on polysomnography SDB was detected in58(87.9%) patients (50men).
SDB was not found in 8 (12.1%) patients (6 men).The average follow-up was533
(473; 594)days. We registered 10 (17.2%)events in the group with SDB(7 patients
died from cardiovascular causes, 7 patients underwent heart transplantation, and
nonfatal stroke occurred in 1 subject), and one nonfatal myocardial infarction
(12.5%) in non-SDB group (¥2=0.114;p=0.74). Survival analysis showed that
endpoint occurrence was higher and the median duration of survival [751.53(643 .4,
859.6) days] was lower in SDB group, compared to patients without SDB
[919.2(721; 11175) days], but the difference was not significant (Log
Rank=1.033;p=0.31). Conclusions. HF patients with sleep apnea and without SDB
have comparable survival rates assessed by the composite endpoint that might be
due to the short follow-up period and small sample size.

Acknowledgements. SICA-HF is a collaborative project funded by the European
Commission under the Seventh Framework Programme (FP7/2007-2013) under grant
agreement number 241558 (SICA-HF) and the Russian Ministry of Science and Education
within the FTP “R&D in priority fields of the S&T complex of Russia 2007-2012” under
state contract number 02.527.11.0007.
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INPOrHOCTUYECKOE 3HAYEHUE CUHAPOMA AITHO3 BO CHE ¥
BOJIBHBIX XPOHUYECKOU CEPAEYHOU HEJJOCTATOYHOCTbBIO

Henpan B.U.,Kopocmosuesa JI.C., Kpasuenko C.0., Cazonosa I0.B.,
Manuxoe K./I., Ko3nenok A.B., Ceupsaee I0.B., Koupaou A.O., llliaxmo E.B.
DI'BY « Cesepo—3anaonuvtit DedepanvHvlii MEOUUUHCKUN UCCIE008AMETbCKULL
uenmpy, Canxkm-Ilemepoypz, Poccusn

AKTyanbHOCTh.  [lonmymsiiMOoHHBIE U KIMHUYECKUME  HCCIEIOBaHUS
CBUJIETENICTBYIOT O CBsI3W HapylieHud gAbixanuss Bo Bpems cHa (HIC) wu
xpoHunueckoit cepaeunor HenoctarouHoctu (XCH), o pons HJIC mist mpornosa
oonpHpIx XCH 10 koHuma He ycraHoBieHa. Lleab wuccienoBaHusi- H3y4uTh
MPOTHOCTUYECKOE 3HAYCHHE CUHIpOMa amHod Bo cHe y O0onbHbIXx XCH. MaTtepuasbl
u MeToabl. O0cnenoBaHo 66 yenoBek (57 My>X4uH, 9 *KeHIUH), B Bo3pacte oT 27 10
77 ner ¢ cucronuueckoit XCH III-IV dynkuuonansHoro kinacca (y 15 BcieactBue
KapJIMOMHOIIATUH PA3TMIHOTO TeHe3a, Y 51 Ha poHe umemMudeckon 00Ie3HH Cepla).
Bcem mnanueHTaM BBINOJTHEHO: OOLIEKIMHUYECKOE U JIaDOpaTOpHOE HCCIIEOBaHUE,
axokapauorpadus, nonucomHorpaduueckoe uccienoanue (Embla N7000, Natus,
CIIA). Kaxnapie monroma MpOBOAWICS ONpoc Mo TenedoHy, OJUH pa3 B TOA
nanmueHTsl  ObTM  OOCJeNOBaHBI B IUIAHOBOM  MOPSAKE B YCIOBUSIX
CHEUATN3UPOBAHHOIO KapAHOJIOrH4YEeCKOro ctanuonapa. OueHnBanach KOMIIO3UTHAS
KOHEYHAas TOUKa, BKIIOUYABIIAsl TAKHE COOBITHS, KAK CMEPTh OT CEPACUHO-COCYAUCTHIX
3a0osieBaHui, HedaTanbHble MHGAPKT MHUOKApJa U OCTpbIe HAPYIIEHHS MO3TOBOTO
KpOBOOOpaIlleHusi, TpaHCIUIAaHTAlUA cepaua. AHaIM3 BBIKHUBAEMOCTH IPOBOIMIICA
nyreM noctpoeHuss KpuBbiX Kammana—Menpa. Pesyabrarsl. [lo pesynpraram
nosircomHorpaduaeckoro uccienoanus HJC BoisBnens y 58 (87.9%) 6ombabIx (50
Myx4rH U 8 xeHumH). Y 8 (12.1%) maruentoB (6 myxuuH u 2 xenuH) HJIC we
BbIsIBIICHBI. CpelHsAs MPOAOKUTENIBHOCTh HaOmoAeHus coctaBmia 533 (473;594)
nHs. 3a nepuoa HaOmrogeHus: 3apeructpupoaHo 10 (17.2%) coObiTuil B rpynme c
HAC (nerampbHbld MCXOJ - y 7 MalMEHTOB, TpaHCIUIAHTAIMs cepaua — y 7,
HepatanbHoe OHMK -yl), u nHedaranbubiii unpapkr muokapaa — y 1 (12.5%)
narmenta 6e3 HIC (x*=0.114, p=0.74). [To pe3yibTaTaM aHaInm3a BHDKHBAEMOCTH B
rpynne sgun ¢ HJIC uacrota HOCTHM)KEHHMSI KOMIO3UTHOM TOYKM Oblia BhINIE, a
MeJIMaHa MPOJIOHKUTENIBHOCTH BbIKUBAaEMOCTH Hibke — 751.53 (643.4; 859.6) nuei,
no cpaBHeHuto ¢ 6oapHbIME 0e3 HJIC - 919.2 (721;1117.5) nHel, oqHAaKO 3HaYUMBIE
paznuuuss  He gocturHytel (LogRank = 1.033; p=0.31). BsiBoasl. Ilpu
IPOCIEKTUBHOM HaOmoaeHnn y 001bHbIX XCH NpoiomKUTeIbHOCTh BBDKMBAEMOCTH
COMOCTaBUMa B TPYIINAaXx JHI] C HAPYIICHUSIMH JbIXaHUS BO BpeMsl CHA U 0€3 HUX, UTO
MOXET OBITb OOYCJIOBJIEHO MajbiM CPOKOM HAOIIOJEHUS U HEOOJBIIMM O0BEMOM

BBIOOPKH.
Padorta Beinosinena @®IHTII «MccnenoBanust 1 pa3padoTKH 0 NPHOPUTETHBIM
HANPaBJIEHUSIM Pa3BUTHS HAYYHO-TeXHH4YeCKOro komiuviekca Poccuu na 2007-2012 roabn»
(I'ocynapcrBennblilt KOHTPAaKT Ne 02.527.11.0007 ot 30 anpeas 2009 roaa), B pamkax
nesaTesbHOCTH HAY4YHOTro koHcopuuyma SICA-HF (EC 7th Framework Programme
(FP7/2007 — 2013), grant agreement No 241558)
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MULTIFUNCTIONAL PROPERTIES OF CART-PEPTIDE IN SLEEP-
WAKEFULNESS CYCLE

Paskarenko N.M.

Sechenov Institute of Evolutionary Physiology
and Biochemistry RAS,St Petersburg, Russia
e-mail: stepka_89@mail.ru

CART-peptide (cocaine and amphetamine regulated transcript /peptide)
expressing by different brain neurons. CART is involved in the regulation of
feeding behavior, stress response, locomotion activity. CART-immunoreactive
structures was identified in striatonigral projections then CARTergic processes are
located around midbrain dopaminergic neurons. In earlier experiments with 6 h sleep
deprivation (SD) the unidirectional changes of optical density of CART-peptide
and tyrosine hydroxylase (the rate-limiting enzyme of dopamine synthesis) were
identified: the decrease after DS and the increase at the 2 h of postdeprivative
sleep. In experiments in vitro CART-activating effect on dopaminergic neurons
was shown, which confirms the role of this peptide as a modulator of the functional
activity of dopaminergic brain neurons.

Analysis of the literature data and the results of our own studies show 1)
during prenatal brain development CART-peptide carries morphogenetic role; 2)
an increase of CART-peptide level was observed at sleep period or increase of
sleep time (predominantly at slow-wave sleep) at pathologies; 3) during recovery
period at acute diseases (focal brain ischemia) the increase of CART-peptide was
observed. If a sleep is are covery period it is obvious that during sleep, especially
at pathologies, the mechanisms of brain repair and restore will be activated.

Research was supported by RFBR grant Ne 15-04-06231
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MOJIM®YHKINOHAJBHBIE CBOMCTBA CART-IENITHIA B ITUKJIE
BOAPCTBOBAHHME-COH

Iackapenxo H.M.

Hucmumym 3601104uonnoil puzuonozuu

u ouoxumuu um.U.M. Ceuenosa PAH, Canxkm-Ilemepoypz
e-mail: stepka_89@mail.ru

CART-nientua(cocaine and amphetamine regulated transcript/peptide) B
MO3re JKCIpPEeCcCUpyeTcsl pazinuHbiMM HelpoHamu. [lokazaHo ero ywactue B
pEeryJisiiiuyd  MHUILEBOrO MOBEJICHMS, CTPECCOPHOrO OTBETa, JIBUTATEIIbHOM
akTUBHOCTU.CART-uMMyHOpEeaKkTUBHBIE CTPYKTYpbI BBISIBIICHBI B
CTPUATOHUTPAIIBHBIX MPOEKIMAX, nokazaHo, uro CARTepruueckue oTpocTKH
OKpYXKaloT JodaMHHEPTHYeCKHe HEUpPOHBI cpeaHero Mosra. Panee B
skciepumeHtax ¢ 6 u  genpuBanumed cHa (JC) ObliM  BBISIBIICHBI
OJHOHAIPABJIEHHbIE W3MEHEHUs ontuueckod mioTHocth CART-nentuaa wu
TUPO3UHTUJIPOKCHUIIA3bl  (CKOPOCTh-JIMMUTUPYIOIIETO dbepMeHTa  CcUHTE3a
nopamuna):ymensiienne nociae JC wu  yBenuuenue Ha GoHe 2 U
MOCTAETIPUBALIMOHHOTO CHa. B sKkcmepruMeHTax in vitro moka3aH aKTUBUPYIOIIUN
abpdext CART-nentuna Ha nodamuHepruyeckre HEHPOHBI, YTO MOATBEPKIAET
poOJIb  ATOr0 MeNnTHAa Kak MOIYJsSITOopa (PYHKIMOHAIBHOW  AKTHBHOCTH
nopaMUHEPTUYECKUX HEHPOHOB MO3Ta.

AHanmu3 JaHHBIX JIMTEPATypbl M PE3YJNbTATOB HAIIUX COOCTBEHHBIX
UCCIIEIOBAaHUM 1EMOHCTPUPYIOT 1) B X0/ie nmpeHaranbHOro pa3sutusa mo3ra CART-
NENTHU ] BBITOIHSAET MOP(POTEHETUYECKYI0 poJib;2) yBenuueHue ypoBHs CART-
nenTtuaa HaOmomaercs Ha (OHE CHA WIM YBEIMYEHUS €r0 MPOJOIKUTEIBHOCTH
(MperMyTIeCTBEHHO MEJICHHOBOJHOBOTO CHA) TpHW TMaToJoTwsX; 3)Ha ¢GoHe
BOCCTAaHOBUTEJIHFHOTO TEPUOJA TPU OCTPOM TaTOJIOTHH (WIeMusi) HaOIomaeTcs
yBennuenne ypoBHs CART-mentupa. Eciam paccMarpuBaTh COH Kak IEpUOJ,
HEOOXOIUMBIN /1711 BOCCTAHOBJICHHS, TO OYEBUJIHO, YTO BO BpEeMsi CHa, OCOOCHHO
IpU TATOJOTUAX, OYAYT aKTUBU3UPOBATHCS MEXAHW3MbI, HaIpaBJCHHbIC Ha
pernapannio ¥ BOCCTAaHOBIIEHUE MO3ra.

HccaenoBanue nposeaeHo npu nogaepxke rpanrta POOU Ne 15-04-06231
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ANALISIS OF PARTICIPATION OF MOLECULAR CHAPERONES IN
REGULATION OF SLEEP HOMEOSTASIS AND ANXIETY-LIKE
BEHAVIOR USING MICRORNA TECHNOLOGY IN VIVO

Pastukhov Yu.F.I, Chernyshev M. V.I, Simonova V. V.I,

Guzeev M. A. 1, Meshalkina D.A.Z, Ekimova LV.

Sechenov Institute of Evolutionary Physiology and Biochemistry RAS, Saint
Petersburg, Russia;

’Institute of Cytology RAS, Saint Petersburg, Russia

e-mail: pastukh36@mail.ru

Long-term disturbances of sleep in humans are frequently associated with a
high level of anxiety and development of various neurological diseases. Some authors
consider the preoptic area of the hypothalamus (POAH) as one of the integrative
centers, in which modulating effects between sleep and anxiety may occur.

In the present investigation an assay based on transfecting neurons of the
POAH with lentivector containing the gene of short hairpin RNA to co-chaperone
Hdjl (class HSP40) and to chaperone Hsp70 (class HSP70) was used to study
molecular mechanisms modulating anxiety and NREM (non-rapid-eye-movement)
and REM sleep in Wistar rats. Basic domains of anxiety-like behavior in the elevated
plus maze (EPM) and open field (OF) tests as well as temporary indices of sleep/wake
states were analyzed for 2-10 weeks after the transfection.

It was found that a marked decrease in the level of Hdjl by 70-80% in the
POAH and a compensatory increase in the level of chaperone Hsp70 capable to
intensify inhibitory effects of the POAH on wakefulness “centers” occurred for a long
period (2-10 weeks) after the transfection of POAH neurons with lentivector pLKO.1-
shRNA- Hdjl. It was linked to an increase in amount of NREM and REM sleep and
dramatic decrease in the level of anxiety compared to control group. The EPM test
revealed a marked increase in the number of: entries into the open arms of the maze,
open arm terminal visits and open arm sections; number and time of the floor
inclinations. The transfection with lentivector pLKO.1-shRNA-Hsp70 induced a long-
term (2-10 weeks) decrease in the level of Hsp70 by 60-68% and compensatory
increase in the level of chaperone GRP78 (the same class as HSP70) that resulted in a
time decrease in NREM and REM sleep and an increase in the level of anxiety. The
EPM test revealed a marked decrease in the number of entries into the open and
closed arms, the number of sections, the number and time of the floor inclinations.
The anxiogenic effect was observed in the OF test as well.

We hypothesize that a close integration of chaperone molecular systems HSP70
and HSP40 and their compensatory relationship contributes to mechanisms of
homeostasis maintenance of sleep and anxiety-like behavior during long-term deficit
of chaperones in the brain characteristic for the processes of aging, development of
neurodegenerative diseases and various disadaptations.

Supported by RAS Presidium program Ne7 “Mechanisms of integration of molecular
system in realization of physiological functions”
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AHAJIN3 YYACTUSA MOJIEKYJISIPHBIX ITAITEPOHOB B
PETYJIAAIIUUA TOMEOCTA3A CHA U TPEBOXHO-ITIOAOBHOT' O
MNOBEJEHUS C UCITOJIb30BAHUEM TEXHOJIOI'MA MUKPOPHK IN
Vivo

Iacmyxoes IO. (D.I, Yepnoviuies MB.I, Cumonosa B.B.I,

I'y3ees M.A.", Mewankuna J1.A.°, Exkumoea H.B."

'"®IrBYH «Hucmumym seontoyuonnoii pusuonozuu u 6uoxumuu um. H.M.
Ceuenoea» PAH, Canxkm-Ilemepoypz, Poccus;

‘OIrBYH «HUncmumym yumonozuu» PAH, Cankm-Ilemepoype, Poccus
e-mail: pastukh36@mail.ru

JlnutenpHple HapyLIEHHs CHA y YEJIOBEKa YacTO AaCCOLUMUPYIOTCS C BBICOKUM
YPOBHEM, TPEBOKHOCTH W PA3BUTHUEM DA3IMYHBIX HEBPOJOTUYECKUX 3abojieBaHuil. B
KauecTBE OJHOIO0 W3 HMHTETPATUBHBIX LEHTPOB, B KOTOPOM MOTYT OCYIIECTBIATHCS
MOJYJHMPYIOUIUE BIUSHUS MEKIY CHOM M TPEBOXKHOCTBIO, Psii aBTOPOB PACCMATPUBAET
npeonTuyecKyro obdnacts runoranamyca (I10T).

B wnacrosimieit pabotre i M3y4eHHs] MOJEKYJSIPHBIX MEXaHW3MOB MOJYJIALIUU
TPEBOXKHOCTH U MEMJICHHOIO M OBICTPOrO CHa MbI HUCIOJB30BAIM METOJ TPaHCHEKIUH
HelipoHoB [IOI' kpeic Bucrap nentuBekropamu ¢ reHamu mmwiedyHo PHK k ko-
manepony Hdjl (xmacc HSP40) u manepony Hsp70 (xmacc HSP70).B mepuon 2-10
He/leb Mociie TPaHC(PEeKIUH aHAIU3HPOBAIM OCHOBHBIE JTOMEHBI TPEBOXKHO-TIOJOOHOIO
MOBEJICHUS] B T€CTaxX NPUIOIHATOro Kpectoodpasnoro nmabupunra (IIKJI) u oTkpsiTOoro
nosist (OI1), a Taxke BpeMEHHBIE TTOKa3aTeIN COCTOSIHUM CHA U OOAPCTBOBAHUS.

VYcTaHOBIIGHO, YTO B TEUEHHE uTeNbHOro mepuona (2-10 Hemenb) mocie
tpancekuuu HeipoHoB I[IOI' nmentuBektopom pLKO.1-shRNA- Hdjl npoucxoaut
camwkenue ypoBHs Hdjl ma 70-80% B IIOI' m KoMIleHCAaTOpHOE MOBBIIICHUE YPOBHS
manepona Hsp70, kotopeiii crnocobeH ycuiauBath TOpMmo3Hbie BiusHHs [IOIT Ha
«UEHTPb 00IPCTBOBAHUS. DTO COIPSHKEHO C YBEJIWYEHHEM KOJIMYECTBA MEUIEHHOTO U
NapajoKCaJbHOr0 CHa M JIpaMaTUYECKUM CHHUKEHHUEM YPOBHS TPEBOXKHOCTU IO
CpaBHEHHIO C KOHTposbHOM Tpynmnoi. B Ttecte I[IKJI BBIsIBIEHO CyIIECTBEHHOE
yBEJIMUYEHHE: YHUCIa BXOJOB B OTKPBITbIE pyKaBa JaOMpUHTA, MPOXOJOB A0 KOHIIA
PYKaBOB U IMEPECEUEHUN CEKIMI B HUX U YHUCJA U JUIMTEIIbHOCTU CBEIIMBAHUN C HUX.
Tpancdexuuss nentuBektopom pLKO.1-shRNA-Hsp70 Bei3biBaeT murensHoe (2-10
Hezenb) cHkeHue ypoBHs Hsp70 nHa 60-68% u xommeHcaToOpHOE yBeJIWYEHHE YpPOBHS
manepoHa GRP78 (tor ke kmacc HSP70), uro mpuBOIUT K YMEHBIIIEHHIO BPEMEHU
MEUIEHHOTO M MapaJoKCAJIbHOIO CHA W TOBBILIEHUIO YPOBHS TPEBOXKHOCTU. B Tecrte
[TKJI BBISIBIEHO 3HAYMTENBHOE YMEHBILIEHHE: YHCIIa BXOJOB B 3aKPBIThIE U OTKPBIThIC
pyKaBa, 4ncia NEPECEUCHHBIX CEKIMI B HUX M YHUCJIA U BPEMEHM CBEIIMBAHUW C HUX.
AHkcuorenHslii 3¢ ekt ooHapyxeH u B recte OIN.

MpbI TMUIIOTE3UpPYEM, UTO TECHAsl MHTErpalus MOJEKYJSPHBIX CHCTEM ILANEPOHOB
HSP70 u HSP40 m uX KOMIIEHCATOPHBIE B3aMMOOTHOIIEHUS BHOCSIT CYLIECTBEHHbIN
BKJIa/ B MEXaHU3MBbI MOJJIEP>KaHUsl TOMEOCTa3a CHa U TPEBOKHO-I10I00HOTO MOBEACHUS
OpU JATUTETPHOM JAe(QHUIMTE IIANepOHOB B MO3rE, XapaKTEPHOM [UIsl MPOIECCOB
CTapeHHUsl, pa3BUTHS HEUPOIET€HEPATUBHBIX 3a00I€BaHUIN U pPa3IMYHBIX AUCATANITAUN.

Hccaenosanue nogaep:xkano Ilporpammoit Ne7 «MexaHU3Mbl HHTErPalMU MOJIEKYJISIPHBIX
cUCTeM npu peaausauuu puznosornyeckux pynkuuin» Ipesuanyma PAH
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A CASE OF AN EARLY DIAGNOSED CONGENITAL CENTRAL
HYPOVENTILATION SYNDROME

Petrova N.A., Yakunin S.A., Kiseleva N.S.,
Podgurskaya T.V., Ilyina LV.

Federal North-West medical Research Centre,
St Petersburg, Russia

Congenital central hypoventilation syndrome (CCHS) is a rare genetical
syndrome, presenting with alveolar hypoventilation and failure of automatic
control of breathing. There about 10 patients diagnosed with CCHS in Russia.

We observed a case of a newborn girl S. She was born at 32 weeks of
gestation, 1800 grams. Respiratory dissteress syndrome was diagnosed, surfactant
administered, Intermittent Mandatory Ventilation for 54 hours was performed.
Subsequently respiratory acidosis persisted, becoming decompensated by 18" day
of life. After several hours on noninvasive Bi-level ventilation (NIV), blood gases
were normalized. Despite hypercapnia, she had bradypnea 28 breaths per minute.
The clinical presentation, respiratory support features, medicine ineffectiveness,
absence of ventilatory sensitivity to hypercapnia made us suspect CCHS. A blood
sample was sent to Moscow Molecular Genetic Centre for common mutations in
PHOX2Bgene. Neuromuscular, lung, cardiac or metabolic disease, or an
identifiable brainstem lesion were ruled out. Expansion of polyalanine tract in
PHOX2Bgene, n 20/25, was found in DNA examination. CCHS was diagnosed
atl.5 months of age. The girl was ventilated noninvasively. After 9 weeks of age
NIV was briefly interrupted for enteral feeding. From 13 weeks of age she is being
ventilated only during sleep.

The girl was discharged from hospital after 144 days by parental demand.
Parents were trained in NIV management, monitoring, resuscitation.

Conclusion. The patient has quite a benign CCHS presentation, due to type
of PHOX2Bmutation — 20/25. The initial presentation was aggravated by preterm
birth. We followed diagnostic algorithm proposed by world experts. Early
diagnosis of CCHS helped us ventilate the patient adequately and avoid excessive
treatment.

83



CJIYYAHN PAHHEWA JTUATHOCTUKHA CUHAPOMA BPOKJIEHHOM
HNEHTPAJIBHOM T'HIIOBEHTUJISIIIUA

Ilempoea H.A., Axynun C.A., Kucenesa H.C.,
Hoozypckaa T.B., Hnovuna U.B.
DIBY «C3®OMUIL», Canxkm-Ilemepoype, Poccus

CunapoM BpoxaeHHOHN eHTpaibHoM runoBeHTUisinuu (CBII'B) — penkoe
TFeHETUYECKU OO0YCJIOBJICHHOE 3a00J€BaHUE, XapaKTEPU3YIOUIUNCS aJbBEOISIPHON
TUIIOBEHTWIALMEN U HApYILIEHUEM aBTOHOMHOW peryisauuu asixanusa. B Poccuu B
HacToslIee BpeMs KuBeT okoJio 10 nereit ¢ quarnoctupoBanubeiM CBIIIB.

Hamu naGmioganace HoBopoxzaeHHas naeBouka C., poauBiasics Ha 32
Henene OepemenHoctd ¢ Maccor 1800 rpammoB. Ilocnme  pokaeHus
JUArHOCTUPOBAH CHUHAPOM JbIXATEJIbHBIX PACCTPOWMCTB, BBOAWICS Ipenapar
cypdakranta, B TeueHue 54 YacOB MPOBOAMIACH HMCKYCCTBEHHAsl BEHTUIISIUA
Jerkux. B manpHeimem oTmedancs CyOKOMIIGHCHPOBAHHBIM, a K 18 cyTkam
JIEKOMIICHCUPOBAHHBIN JIBIXaTEJIbHBIM alKa03, B TEYECHHE HECKOJbKUX 4YacoB
ra3oBblil COCTaB KPOBUM HOPMAIHM30BaJCs Ha (POHE NMPOBEACHUS JIBYXYpPOBHEBOM
HenHBa3uBHOM BeHTwsinuu (HMB).Otmeuanock Opamumnuos g0 28 bIxaHuil B
MUHYTy. JlMHaMuKa TEYeHHWs] OCHOBHOTO 3a0oJjieBaHMs, 0O0BEM U BUIBI
pecnupaTtopHoil Tepanuu, OTCyTcTBHE 3¢ (deKTa OT JEeKapCTBEHHOW Teparui,
OTCYTCTBHE  (PU3MOJOTMYECKONM  peakuMd Ha  TUIEPKAHHUIO  MO3BOJIWIO
npeanoynioxuts CBII'B. O6pa3enr kpoBU Ha «CyXOM IMSTHE» ObLT OTIPABIICH B
LlenTp MOJEKyIApHON IeHETUKU B MOCKBE ISl MOMCKA YacCThIX MYTalUU B I'€HE
PHOX2B.B To e Bpems mnpoBoawics auddepeHnanbHbplii IUario3, ObUIH
VCKIIFOYEHBI MATOJOTHUSl CEPACYHO-COCYAUCTOM, LIEHTPAJIBbHOW HEPBHOW CHUCTEM,
JeTKUX W BEPXHUX JbIXaTEJNbHBIX IMyTeH, HEHpOMBIIICUHbIE 3a00JIeBaHMUs,
obmenHnbie HapymmeHus. [lo pesynpratam JIHK-auarsocTuku BhIsIBIICHA YKCITAHCHUS
MOJINAJIAHMHOBOTO TpakTa, JiokanuzoBanHoro B rene PHOX2B, n 20/25./luarno3
CBUI'B ycranoBien B Bo3pactel.5 mecsaueB. B mnociegyromeM npoBoAuiIach
HernpepsiBHas HMB. C Bo3pacra 2 mecslieB AeNalucCh MEPEPhIBBI B BEHTWISIIIUU
JUIS DHTepanbHOro KopmiieHus .Ilo Mepe yBenmueHust Bo3pacTa JI€BOYKa BCE
JI0JIbLIE MOTJIa aJeKBATHO ABIIIATH CAMOCTOSTENIBHO BO BpeMsl 0oapcTBoBaHus. C
Bo3pacta 3 MecsueB HMB npoBoanTcs TOIBKO BO BpeMs CHA.

JleBouka mpoBena B crauvoHape 144 nus. Beimucana mo tpeboBaHUIO
ponutenel, KoTopsle OblIM 00ydeHbl TexHuke npoBeaeHuss HUB, unrepnperanuu
JAHHBIX MOHUTOPHHTA, IPUEMaM OKa3aHUs HEOTIIOKHOM TTOMOIIIH.

3akmouenue. [lanenTka WMeeT JOCTATOYHO OJArONPHUSATHBINA BapUaHT
teuenuss CBIII'B, uyrto cBsA3aHo ¢ xapakrtepom wMyrtanuu reHa PHOX2B —
20/25.006ycnoBneHHas HETOCPEICTBEHHO F€HETUYECKUM 3a00J1eBaHUEM
KIIMHUYECKass KapTWHA, BEPOATHO, B TIEPBbIE HENEIM JKU3HH yCYryOWiach
HEJIOHOIIEHHOCThIO. BBl CcOOMIO/IEH pPEeKOMEHIyEMBbI BEAyIIUMH MHUPOBBIMU
CIIELIMAJIMCTAMU AJITOPUTM JMArHOCTUKU U JIMArHo3 IMOCTABJIEH B PAaHHUE CPOKH,
YTO TIO3BOJIJIO TPOBOJIUTH AJCKBATHYIO BEHTWIIUIO M W30€XKaTh M30BITOYHOU
TEeparuu.
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CHANGES IN MUSCLE TONE AND SPECTRAL CHARACTERISTICS
OF EEG DURING SLOW-WAVE AND PARADOXICAL SLEEP INDUCED
BY INTRANASAL ADMINISTRATION OF HEAT SHOCK PROTEIN 70
KDA

Plaksina D.V., Ekimova LV.
LI.M.Sechenov Institute of Evolutionary Physiology and

Biochemistry Russian Academy of Sciences, St. Petersburg
e-mail: daf205@yandex.ru

Introduction: The 70 kDa heat shock protein (Hsp70) is molecular
chaperone involved in protein folding and refolding. Data indicating the
involvement of Hsp70 in the brain mechanisms of GABA inhibitory signal
transmission and control of physiological functions and sleep have been
accumulated during the last decade. We have shown that an increase of Hsp70
level in the brain by intranasal administration or 3rd ventricle liquor microinjection
causes an increase in the total time of slow-wave sleep (SWS) and reduction of
total rapid eye movement (REM) sleep time in rats and pigeons. This research aims
to assess the changes in muscle tone and spectral characteristics of the EEG during
SWS and REM sleep induced by Hsp70 intranasal administration.

Methods: Intranasal administration of the recombinant Hsp70 was
performed in mature male Wistar rats. Animals were placed in soundproof
chamber at ambient temperature 23 + 1°C and 12:12 photoperiod; food and water
were available ad libitum. The control animals received the phosphate-buffered
saline (pH 7.4). Continuous EEG, EMG, EOG recordings were performed during
24 h using telemetric DSI device (USA).

Results and discussion: Intranasal administration of Hsp70 increased the
total SWS time in dark phase of day, achieved by activation of mechanisms for
SWS episodes maintenance with lower muscle activity level. The investigation of
EEG delta spectrum during Hsp70-induced SWS showed no change in its power
that indicated the "natural" SWS conservation. A decrease in the total REM sleep
time induced by Hsp70 was associated with a reduced number and duration of
episodes. Muscle tone and EEG spectrum power in REM sleep episodes didn’t
differ from control values. Thus, intranasal administration of recombinant Hsp70
leads to an increase in the "natural" SWS, coupled with low muscle tone, and
reduction of the REM sleep without changes in its EEG spectrum power and
muscle tone.
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N3MEHEHHUE MBILNEYHOI'O TOHYCA U CIIEKTPAJIBHBIX
XAPAKTEPUCTHUK 33I' BO BPEMA MEJJIEHHOI'O U BBICTPOT'O
CHA TP UHTPAHA3AJIBHOM BBEJIEHHUU BEJIKA TEIIJIOBOI'O

IIOKA 70 KJIA

Ilnakcuna /I.B., Exumosa HU.B.
Hucmumym 3601104u0HHOU husuonozuu u
ouoxumuu um. U.M. Ceuenosa PAH, Cankm-Ilemepoype, Poccus

e-mail: daf205@yandex.ru

Beeoenue: benok temnoBoro moka 70 klla (Hsp70) - mosekynsipHbIi
[IarnepoH, y4acTBYIOIIMK B mporieccax (onauHra u pedonauara OenkoB. B
NOCJIEJHEE JIeCATUJIETUE HAKaIUIMBAlOTCA JaHHble O BosiedeHuu Hsp70 B
MexaHu3Mbl nepenaun  Topmo3Horo ['AMK-curHaia B TOJOBHOM MO3re U
KOHTpoua ¢usnonorndeckux GpyHkuuid u cHa. B Hamei maboparopum mokaszaHo,
yTO noBbilieHue cojiepxanus Hsp70 B Mo3re (IyTeM MHTpaHa3aIbHOIO BBEJCHUS
WM MUKPOMHBEKUUNA B JMKBOP 3-r0 KEJyJAOYKa MO3ra) BbI3bIBAET YBEJIMUYEHUE
oOmero BpemeHu MeieHHoro cHa (MC) u cHMKeHre o01ero BpeMeHu ObICTPOro
cHa (bC) y kpwic u ronyGeil. Ilenp HacTOSIIEr0 HCCIEIOBAHUS — HU3YYUTh
VU3MEHEHHUE MBIIIEYHOTO TOHYCA U CHEKTPAIbHBIX XapakTepucTuk D3I BO Bpems
MC u BC npu unrpanaszainsaoM BeeaeHuu Hsp70.

Memoowi: VccnenoBanusi BBINIOJHEHBI Ha KpbIcax-camuax JuHuu Wistar
maccorr 220 - 250 r B ycIOBHSX CBOOOJTHOIO IIOBEACHHUS IPU TEMIIEpaType
okpyxaromend cpensl 23 + 1°C u doronepuoae 12:12 nmpu cBoGOIHOM TOCTyIE K
Boge u nuuie. PexomOuHanTHbIE Hsp70 yenoBeka BBOJAWIICS HMHTPAHA3AJIbHO B
no3e 5.0 MKr B Kaxayr Ho3apto. KoHTponpHas rpyImma >KMBOTHBIX IOJydalia
pactBoputenb Hsp70(dhocharnsiit Oydep, pH 7.4).C nomolnipio TeaeMeTpuIeCKoM
yctanoBku DSI (CIIA) mpooaunacek HempepbiBHas peructpaius 2990, DMI,
O0I" u TeMnepaTypsl Tejia B TeUeHUE 24 4.

Pesynomamot u oocyymcoenue: 11okazaHo, 4TO MHTpPAHA3aIbHOE BBEICHUE
Hsp70 Bb3bIBaeT yBenuueHue obmiero BpemeHn MC B TedeHHWE TEMHOU
(axTUBHOM) (ha3bl CYTOK; 3TO YBEJIMUEHHUE peaJU3yeTcsl IyTeM aKTUBalUU
MEXaHU3MOB MOJJIEpKaHusl Oojee NIUTENbHBIX 3MK13010B MC ¢ 6osee HU3KUM,
4YeM B KOHTpOJIE YPOBHEM COKPAaTUTEJIBHOW aKTWBHOCTH Mblml. VccnenoBanue
MOIIHOCTH criekTpa D3I B nenpra quanazone Bo BpeMs Hsp70-uHayunpoBaHHOTO
MC He BBISIBUIO W3MEHEHHWM B €ro MOIIHOCTH, YTO YKa3bIBa€T HA COXPaHCHHE
«ecrectBeHHOro» Mc. Ilokazano, uro ymenbpiieHue obmero Bpemenu bC mpu
MHTpaHa3a’IbHOM BBeZieHuU Hsp70 cBA3aHO ¢ yMEHBIIEHUEM KaK YUCia dIU30]10B
bC, Tak M UX AIUTENBHOCTH; TOHYC MBILIL B 3nu30/1ax bC ¥ MOIIHOCTH crekTpa
O0I' He oTauMYyaluch OT KOHTPOJbHBIX 3HayeHuH. Takum  oOpazowm,
WMHTpaHa3ajJbHOE BBeAeHUE pekoMOuHaHTHOro Hsp70 mpuUBOAUT K YyBETUYEHUIO
«ectecTBeHHOro» MC, CONps)KEHHOTO ¢ HU3KUM TOHYCOM MBILIL, U YMEHBIICHUIO
bC, 0e3 xapakTepHbIX JIsl HETO U3MEHEHHI B MOIIHOCTH criekTpa O3 u ToHyce
MBILLILI.
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SLEEP QUALITY AND PSYCHOLOGICAL STATE OF STUDENTS
WITH DIFFERENT CHRONOTYPE

Pushkarev A.E.I, Safonova V.R. 1, Shagina E.A.I, Bochkarev M.V.?
"Khanty-Mansiysk State Medical Academy, Khanty-Mansiysk,
?Federal Almazov Medical Research Centre, St. Petersburg,
e-mail: somnology@almazovcentre.ru, vikasafonowa@mail.ru

The aim of the study was to evaluate quality of sleep and psychological state
of students with different chronotype.

Methods. The study was done in 2013. Participants were students of the 3™
grade Medical Faculty(17 men and39 women. Sleep quality was determined by
Subjective sleep characteristics scale, sleepiness by Epworth sleepiness scale,
chronotype by Horne-Ostberg test, level of anxiety and depression by Hospital
Anxiety and Depression Scale. Distribution of data was normal so results are
presented as M(average value), SD (standard deviation), SEM (standard error of
the mean). Critical level of significance(p) was equal t00.05.To test the statistical
hypotheses used nonparametric methods we used Spearman correlation(r) and
Mann-Whitney test.

Results. Results showed that arrhythmic chronotypein 7 men (41.2%) and
25 women(64.1%), moderate and definitely evening- in 9 men (52.9%) and 14
women (35.9%). 1 man (5.9%) was moderate morning chronotype. Sleep quality in
all groups was at borderline state with pathological daytime sleepiness. The sleep
quality in arrhythmic chronotype group was 20.434+2,30/0.8 7points(M=SD/SEM)in
men and20.76+3.36/0.67in women, and 20.22+ 3.90/1.30and19.93+3.41/0.91 in
evening chronotype group. Results of sleep quality test showed an increased need
for sleep. Results of the correlation analysis between characteristics of sleep
quality and psychological state showed significant inverse correlation in men from
the evening chronotype group between sleep quality and level of anxiety(r=—
0.812;p=0.004) and depression (r=0.842;p=0.002); sleep quality was also
positively correlated with scores of chronotype(r=0.623;p=0.037). Significant
negative correlation in young men with arrhythmic chronotype was among quality
of sleep and scores of chronotype (r=0.902;p=0.003). Significant negative
correlation in women was in the evening chronotype group for sleep quality and
level of anxiety(r=0.635;p=0.007) and depression (r =0.524;p=0.027).

Conclusion. Participants with evening and irregular chronotype have
borderline pathological state of sleep quality and excessive daytime sleepiness.
Individuals with evening chronotype have lower sleep quality associated with
higher level of anxiety/depression.
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KAYECTBO CHA U IICUXOJIOTHUYECKOE COCTOSSHHME
CTYAEHTOB C PASHBIMU XPOHOTHITAMUA

Iywikapes A.9.", Cagponoea B.P.", [llazuna E.A.", Bouxapes M.B.’
"Xanmui-Mancuiickan 2o0cyoapcmeennan meduyunckas akademus,
‘OrBY « @MHUI[ um. B.A. Arimazosar

e-mail: somnology@almazovcentre.ru, vikasafonowa@mail.ru

Henpro uccrnenoBaHusi ObUIO M3YYCHHE KayecTBAa CHA M TICHMXOJIOTHYECKOTO
COCTOSIHUSA CTYJIEHTOB — TIpEJICTAaBUTENEH pa3HbIX XpoHOTUNOB. MccnemoBaHue
npoxoauno B 2013 romy ¢ ydactueMm CTyAE€HTOB 3 Kypca JiedeOHoro (akyiapTeTra
XMI'MA (17 wnoment u 39 pneBymek).KauecTBo cHa omnpenensad MO aHKETE
OaJUIbHOM OILICHKM CYOBEKTHUBHBIX XapaKTEpPUCTUK CHAa M UIKaJE COHJIUBOCTH
(Epworth), xponotun — no tecty XopHa-OctOepra, ypoBeHb TPEBOTU-IEIPECCUH — TIO
onpocHUuKy «locnurainpHas IIKajla TPEBOTU-AENpeccun»./laHHble MNOIYUHSIINCH
HOPMAJILHOMY pacCIpe/IeNICHUI0, pe3yibTaThl MPEACTaBICHbBl B BUae M (cpeanee
3HaueHue), SD (cranpmaptHoe otTkioHeHue), SEM (crammaptHas ommoOka
cpeanero).Kpuruueckuil ypoBeHb 3HAUMMOCTH (p) npuHuMaics paBHbiM 0.05.[{ms
MPOBEPKH CTATUCTUYECKUX THUIIOTE3 MPUMEHSUIM HEMmapaMeTPUYeCKHUE METOIbl —
koppensiuus no Cnupmeny (), Tect MaHHa-YUTHHU.

Cpenu oOcie1oBaHHBIX apumMuyHblll XpOHOTUIT ObLT y 7 toHowel (41.2%) u
25 neBymek (64.1%), ymepenno u onpedenenno euepnuii —y 9 ronomeit (52.9%) u
14 neBymiek (35.9%). V 1 ronom (5.9%) BbIIBUIN yMepeHHO ympenHUuti XpOHOTHII.

Cpennue moka3aTequM KadecTBa CHa BO BCEX TIPYIINAax COOTBETCTBOBAIU
MOTPAaHUYHBIM COCTOSIHUSIM, OblIa BBIpAKEHA JHEBHAs COHJMBOCTh. Tak, y
MpeACTaBUTENe apUTMUYHOIO XPOHOTHUIIA IOKa3aTeid KadecTBa CHA COCTaBUIIM
20.434+2.30/0.87 6amnoB (M+SD/SEM) y tonomeit u 20.76+3.36/0.67 y neByIiek, y
JIMI] C BEUEPHUM XPOHOTUTIOM — cooTBEeTCTBEHHO 20.22+3.90/1.30 u 19.93+3.41/0.91.
JIiist 1oHOIIEH ¢ apUTMHUYHBIM XPOHOTUIIOM OMPEEIHIN MOBBIIICHHYIO MOTPEOHOCTh
BO CHE.

beutn U3Y4YCHBI KOPPETSIMOHHbBIC B3aMMOOTHOIIICHHUS MEXITY
XapaKTEepUCTUKAMU CHAa U TICUXOJIOTMYECKHM cocTossHueM. Jlig roHomed —
IpeiCTaBUTENEel BEUEPHETO XPOHOTUNA OOHApy’>KeHbl 3HAUMMble OOpaTHBIE
KOPPEJSIIUOHHBIE CBA3M MEXKJYy KaueCTBOM CHa M ypoBHeM TpeBoru (r=—0.812;
p=0.004) u genpeccun (r—=0.842; p=0.002); xkagecTBO CHa TaK)Xe TMOJOKHUTEIHHO
KOppenupoBaiio ¢ OayuibHON oueHkor xpoHoruna (r=0.623; p=0.037). V roHomei c
APUTMUYHBIM XPOHOTUIIOM 3HAUYMMOW Oblja OTpUIATENIbHAS KOpPpENslus KauecTBa
cHa ¢ OamnbHOM omeHkol xpoHotuna (r=—0.902; p=0.003). V neByiek 3HaYUMBbIE
KOPPEJSLUU BBIBWIN JIJISl NIPEACTABUTENILHUI] BEYEPHETO XPOHOTHUIIA: KAYECTBO CHA
HAXOJUJIOCh B 0OpaTHOM B3aMMOCBsI3M C ypoBHeM TpeBoru (r—=~0.635; p=0.007) u
nenpeccun (r=0.524; p=0.027).

3akiroueHue. Y MPEICTaBUTENEH BEYEPHET0 W apUTMUYHOIO XPOHOTHIIOB
o0oero mnosia OOHApYXWIM IOIPAHUYHBIE COCTOSHUSI KauyecTBa CHA, BBIPAKEHHYIO
JTHEBHYIO COHJIUBOCTh. Y JIMIl C BEYEPHUM XPOHOTHIIOM CHIDKEHHE KauyecTBa CHa
COUETaJIOCh C YBEIMUYEHUEM YPOBHS TPEBOIH/IETIPECCUU.
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INSOMNIA, DEPRESSION AND QUALITY OF LIFE IN PATIENTS WITH
PSORIASIS LIVING IN THE MIDDLE OB RIVER

Ragozin R.O.

BU ""Khanty-Mansiysk clinical dermatovenerologic dispensary,
Khanty-Mansiysk, Russia

e-mail: roks.86(@bk.ru

Middle Ob river is defined as the natural extreme zone, placing increased
demands on adaptive capacity of the body and cause a significant change in the
work of all its systems. Objective: to study manifestations of insomnia in patients
with psoriasis, given the pronounced geographical differentiation of this disease
with the lowest incidence of this disease on the equator and the increased
frequency of occurrence of the poles. To assess the level of depression was used
"Hospital Anxiety and Depression Scale." Insomnia severity was measured using a
questionnaire scoring sleep. Quality of life assessment was carried out by self-
assessment, using the SF-36 questionnaire.

When analyzing the results of sleep disorders in patients with psoriasis,
living in the northern region, it may be noted that the majority of the total number
of points that characterize the function of sleep is at the limit of normal and
borderline sleep disorders. Evaluation of subjective sleep characteristics show that
all forms of sleep disorders also have values from 2 t03.8 points, while scope of the
scale from 1(very poor) to5(very good).

The observed correlation between the severity of insomnia, depression level
(r = 0.622)and the factors limiting the quality of life, such as role limitations in
physical functioning (r = 0.458), emotional response (0.701) and the degree of
restriction of social activity(0.614).
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NHCOMHUA, JETPECCHUSA U KAYECTBO )KU3HU Y BOJIBHBIX
IICOPHUA3OM, ITPOKUBAIOIIINUX B CPEJTHEM ITPUOBBE

Pazozun P.O.
BY «Xanmuwvi-Mancuiickuit kiunuueckuii
KOJXCHO-6EHEPO102UYeCKUil Oucnancepy,

Xaumuwi-Mancuiick
e-mail: roks.86@bk.ru

Cpennee IlpnoObe ompenenstoT Kak MPUPOAHYIO SKCTPEMAIbHYIO 30HY,
OPEIBSABISAIONIYI0O  TOBBIIIEHHbIE  TpeOOBaHUS K  NPUCHOCOOUTEIHHBIM
BO3MOKHOCTSIM OpPTraHM3Ma U BBI3BIBAIOLIYIO CYIIECTBEHHbIE U3MEHEHUS B pabote
BCceX ero cucreMm. llenp wHccieqoBaHUs: HM3Yy4YWUTh MPOSIBICHUS HWHCOMHUU Y
OO0JIBHBIX IICOPHUA30M, YUHTHIBAS BBIPAKEHHYO reorpaduyeckyto
g depeHnannio JaHHOW MaTOJIOTUH ¢ CaMOM HM3KOM 4acTOTOM 3a00J1eBaeMOCTH
3TOM OO0JIE3HBIO HA HKBATOPE M TMOBBIIIEHHOW YacTOTOM BCTPEUYAEMOCTH K
noytocam. JlJis OUEHKM YpOBHSA JENpeccuu Hcnoiab3oBanack «l'ocnuranbHas
HIKajga TPEBOTM M JIETIPpEecCUu». BbIpaXKE€HHOCTb MHCOMHHMM H3MEpPsUIAch MpU
MOMOIIY aHKEThl OAITEHOM OolleHKH cHa. OlieHKa KauyecTBa )KU3HU MPOU3BOIUIIACKH
MyTEM CaMOOIICHKH, C MOMOIIIbI0 onpocHuka SF-36.

[Ipn ananuze pe3ynbTaTOB HApyUIEHUS CHA y OOJBHBIX IICOPHA30M,
IPOXKHUBAIOIIMX B CEBEPHOM pErHoOHE, MOXHO OTMETUThb, YTO OOJbllas 4YacThb
o0IIero KoiudecTBa 0ayuioB, XapakTEpHU3YIONIMX (DYHKIMIO CHA, HAXOJIUTCS Ha
TpaHUIE HOPMBI W TOTPAaHUYHBIX HapylleHud cHa. OleHka CyOBbEKTUBHBIX
XapaKTePUCTHK CHA MOKa3bIBalOT, YTO BCE (OPMBI HAPYIICHUS CHA TaK K€ HUMEIOT
3HaueHus oT 2 10 3.8 Gamia, npu pazMaxe mkaibl OT 1 (o4eHb 1m10X0) 10 5 (0YeHb
XOPOLIO).

Habnronarorcs Koppessiii MeX]y BbIPaK€HHOCTbIO MHCOMHUHU, YPOBHEM
nenpeccun (1=0.622) u ¢dakropamu JIUMUTHPYIOLIUMU KayeCTBO >KU3HU, TAKUMU
KaK poJjeBble orpaHudeHus ¢usznueckoro ¢yHkuuonupoanus (r=0.458),
sMmonroHanbHoro pearupoanus (0.701) u cTeneHW OrpaHUYEHHsS] COLMAIBHOM
akTuBHOCTH (0.614).
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METABOLIC ABNORMALITIES IN OBSTRUCTIVE SLEEP APNEA
SYNDROME

Rosca Loredana Elenal, Todea Doina Adind’

I Clinical Hospital Of Pneumology Leon Daniello Cluj Napoca Romania

? University of Medicine and Pharmacy Iuliu Hatieganu Cluj Napoca, Romania
e-mail: loredanarosca@yahoo.com

Abstract: Obstructive sleep apnea syndrome (OSAS) is considered to be one
of the most prevalent sleep-related breathing disorders, with an enormous effect on
public health. The prevalence of OSAS and metabolic syndrome (MS) is
increasing worldwide, being partly linked to the epidemic of obesity. The aim of
the study was to establish the presence and severity (number of components) of
MS in patients with OSAS. Material and methods: We conducted a cross-sectional
study and we investigated 146 patients admitted between to “Leon Daniello”
Pneumophthisiology Hospital for nocturnal sleep study investigations. All the
components of metabolic syndrome were assessed in these patients. RESULTS:
The prevalence of metabolic syndrome was 75.3%. There were significant
differences regarding the oxygen desaturation index (ODI) p= 0.006, lowest
oxygen saturation (lowest Sa02) p= 0.016, between patients with and without MS.
There were statistically significant differences in neck circumference p<0.0001,
waist circumference p<0.0001, body mass index (BMI) p=0.002, fasting blood
glucose p<0.0001, HDL cholesterol p<0.0001, triglycerides p<0.0001, the oxygen
desaturation index p=0.045, Epworth Sleepiness Scale (ESS) score p=0.046,
between patients with 1, 2, 3, 4 or 5 components of MS. Conclusion: The
prevalence of MS is very high in patients with OSAS from Cluj-Napoca, Romania.
OSAS is more severe in patients with MS and the severity of OSAS increases with
the increase in the number of metabolic syndrome components.
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THE ROLE OF AGRP AS A MODULATOR OF DOPAMINERGIC
MIDBRAIN NEURONS FUNCTIONAL ACTIVITY IN SLEEP-
WAKEFULNESS CYCLE (EXPERIMENTS IN VIVO)

Savelieva L.O.

Sechenov Institute of Evolutionary Physiology and Biochemistry RAS,
St Petersburg, Russia

e-mail: bab-lucwmail.ru

Dopaminergic brain neurons are involved in regulation of various functions.
In the striatonigral projections they play a key role in regulation of locomotion
activity which changes in wakefulness-sleep cycle. Most of the neurodegenerative
processes affect these neurons of the brain. Investigation of mechanisms of
regulation of functional activity of dopaminergic midbrain neurons is an actual
problem of physiology and medicine. It is known that aguti-related protein
(AGRP) is expressed only by arcuate nucleus neurons of hypothalamus and their
projections are revealed in various brain areas (suprachiasmatic nucleus, preoptic
hypothalamic area, the midbrain). In earlier experiments with sleep deprivation, the
increase in AGRP immunoreactivity and the reduction in tyrosine hydroxylase
(TH, the key enzyme of dopamine synthesis) immunoreactivity in substantia nigra
as well as the reduction of dopamine level in dorsal striatum were indicated. In
experiments in vitro the suppressive effect of AGRP on dopaminergic midbrain
neurons is observed.

We studied the effect of AGRP after injection of this protein in ventral
tegmental area. In femaleC57BL/6)J mice after anesthesia by means of a
stereotaxis, the 0.2 nmol of AGRP83-132 was bilaterally injected (control — 0.5ul
NaCl) to the midbrain. Three hours after injections, the mice were killed and their
brains fixed for morphological researches or frozen for Western-blotting. By
Western-blotting, the significant changes of TH or phospho-TH (serine-31 — one of
the active enzyme forms) in the tissue probes included ventral tegmental area were
not indicated. However, the analysis of coronal brain sections shows the reduction
of phospho-TH(serine-31) optical density in the neurons which were localized just
under the injection area. Thus, in the neurons which were localized in a distance
from the injection zone, on the contrary, the increase inphospho-TH (serine-
31)optical density was observed. The obtained data show, on one hand, the dose-
dependent suppressive effect of AGRP and, on the other, the compensatory effect
testifying activation of the systems participating in dopamine midbrain

biosynthesis.
Research was supported by RFBR grant Ne14-04-31565_mol-a
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POJIb AGRP KAK MOAYJIATOPA (DYHKHﬂOHAﬂbHOfI
AKTUBHOCTHU JOPAMUHEPI' MTYECKHUX HEMPOHOB B IIUKJIE
BOAPCTBOBAHMUE-COH (QKCIIEPUMEHTBI IN VIVO)

Cagenvesa JI.O.

Hucmumym 3601104uoHHOU husuonozuu u

ouoxumuu um.U.M. Ceuenosa PAH, Cankm-Ilemepoypz
e-mail: bab-lucwmail.ru

Jodamunepruyeckue HEHPOHbI MO3Ta BOBJICUEHBI B PETYJIALIUIO PA3INYHBIX
ero QyHkuMii. B cTpuaToHUrpaibHBIX MPOEKLUAX OHU UTPAIOT KIHOYEBYIO POJIb B
PEryJISILIMK IBUTATENIbHOM aKTUBHOCTH, KOTOpasi HauboJiee IpKO MEHSIETCS B IIUKIIE
0oapcTBOBaHME-COH. Yallle BCero HeMpoIereHepaTUBHBIE MPOLECCHI 3aTParuBaroT
MMEHHO OTH HEHpoHbl Mosra. llodtomy wuccnenoBaHne  MEXaHHM3MOB,
pPEeryIupyOmuX (YHKIIHOHATBHYIO aKTHBHOCTh JO()aMHHEPTHYECKUX HEHPOHOB
CPEIHEr0 MO3ra, SIBJISIETCA aKTyaJbHOW MpoOseMoN (U3HOJIOTUM U MEAUIIMHBI.
N3BectHo, uyTO arytu-noaoOHb Oenok (AGRP) skcnpeccupyercss TOJIBKO
HEHpPOHAMM apKyaTHOro sipa TUIOTallaMyca, a HX IPOEKIUU BbBISBICHBI B
pazIMYHBIX 00JAcTAX Mo3ra (Cympaxua3MaTHYecKOM Siape, MPEONTHYECKOU
o0nacTu runoragaMmyca, B cpeineM mo3re).Panee B akcniepumeHTe ¢ JenpuBanuen
CHA  BBISIBIIGHO, 4YTO Ha  (QOHE  YBEIWYEHUS  HMMMYHOPEAKTUBHOCTHU
AGRPHa0no1aeTCs YMEHbBIIEHHE WMMYHOPEAKTUBHOCTH THUPO3UHTUIAPOKCHUIIA3HI
(TT" - wmroueBoro Qepmenta cuHTe3a nodaMuHa) B YEPHON CYOCTaHIIMU U
yMEHbILIEHHE YpOBHS JodaMuHAa B TKaHU JIOp3aJIbHOTO cTpuaTtyma. B
IKCIIEpUMEHTax  in  vitro  moka3aH  TopMo3Hbii  3ddexkr  AGRPHa
nopamMuHEeprUYecKre HEHPOHBI CPETHErO MO3TaA.

Mser uccnenoBanu 3¢pdext AGRPnocne ero BBeneHHs B BEHTPAIbHYIO
TerMeHTapHyto obnacts. Camkam Mmbimu C57BL/6J mocne Hapko3a ¢ MOMOIIBIO
crepeoTakcuca ¢ 1Byx ctopoH 06110 BBeAieHO 0.2 HM AGRPyg;_13, (KOHTPOJIBHBIM —
0.5 mxn NaCl). Yepes 3 y nociie MHBEKIMI MBIIIU ObLIU JAEKAUTUPOBAHBI, MO3T
Obl1 (DUKCUPOBAH IsI MOP(OJOTMYECKUX MCCIECIOBAaHUN WM 3aMOPOXKEH IS
Becrtepn 6nortunra. C nomonibio BecTepH-010TTHHTa HE BBISIBIEHO JOCTOBEPHBIX
u3menennt TI' u docdo-TI" (cepun-31 — onHa u3 akTUBHBIX GopMm (epMeHTa) B
TKaHHW, COJEpKalllell BEHTPAIbHYI0 TErMEHTapHyI0 o0yiactb. OJHAKO aHaiu3
(GpOHTaNBHBIX CpE30B MO3ra IOKa3ajJl, 4YTO B HEHUpOHAX, HaXOIAIIUXCS
HETMOCPEACTBEHHO TOJ 00JacTbl0 MHBEKIUH, HAOIIOAAETCd YyMEHbIICHHE
ontuueckoir 1wiotHOcTH  (ocdo-TI'  (cepun-31).Ilpu »sToM B HelpoHax,
HaXOSIIMXCS Aablle OT 30HbI UHBEKIUHU, HAPOTHUB, HAOIIOAAETCS YBEIUUYCHUE
ontrueckor MmwiotHoct TI'. TlosydyeHHble HaHHBIE OEMOHCTPUPYIOT, C OJHOU
CTOPOHBI, J10303aBUCHMBIM TOpMmo3HbI 3pdekr AGRP, a c gpyroit —
KOMIEHCATOPHBIA  3((EeKT, CBUACTETBCTBYIOIIUNA 00 aKTHBAlMM CHCTEM,
YYaCTBYIOIIMX B OMCHHTE3€ JOpaMUHa B CPEIHEM MO3TE.

HccnenoBanue nposeneHo npu noaaeps;xkke rpanra POPOU Ne 14-04-31565_moa-a
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INFLUENCE OF LOW-FREQUENCY ACOUSTIC STIMULATION
DURING SLOW WAVE SLEEP ON THE SLEEP-WAKE CYCLE IN RATS

Shlepnev P.V." Arsenyev G.N.’, Dorokhov V.B.”

"Biological faculty of Lomonosov Moscow State University,

’Institute of Higher Nervous Activity & Neurophysiology of RAS, Moscow
e-mail: vbdorokhovi@mail.ru

In a number of studies, for brain stimulation during sleep, researchers use
different types of transcranial stimulation, but their non-invasiveness remains
controversial. Therefore, it seems promising to use properly non-invasive acoustic
stimulation. There is a number of papers in humans, which demonstrated the
possibility of effects on sleep parameters by acoustic stimulation synchronized
with delta rhythm of sleep. Yet these studies have not been conducted on animals.

The aim of our study was to find parameters for audio stimulation inducing
significant changes in rat’s EEG in sleep cycle. For this purpose, we devised a
computer program to automatically produce audible clicks during NREM sleep.
For chronic EEG registration of the neocortex and the hippocampus, we implanted
electrodes in rats’ cranium and performed round-the-clock continuous EEG
recordings (via EEG digital amplifiers) along with behavioral and motion activity
recordings (video tracking). On the first stage of our study, we tested the
effectiveness of the mode used in the Binder S. et al. (2014) study which is
performed in rats stimulated with sinusoidal constant current at a frequency of 1.5
Hz during NREM sleep. In our studies, for audio stimulation we used audible
clicks with the same stimulation frequency (1.5 Hz) of subthreshold volume and
constant duration (60 s). Stimulation started after the first occurrence of 60s stable
NREM sleep and always lasted for 30s, followed by a stimulation free interval of
at least 30s. If the animals showed signs of awakening during stimulation
(movement and/or increased EMG activity), or if the animal showed any sleep
stage change during the stimulation free period, again 60s of stable NREM sleep
was awaited before the next stimulation started. We have got preliminary results.

The work is supported by the RFH grant Ne 15-06-10909a

94



BJIMSHUE HU3KOYACTOTHOM AYJIUOCTUMYJISIIIUA BO BPEMS
MEJJIEHHOI'O CHA HA ITUKJI CHA-BOJAPCTBOBAHMUSA Y KPBIC

HlInennes I1.B.", Apcenves I.H? opoxoes B.B.’
"Buonozuueckuii daxynemem MI'Y um. M.B. /lomonocosa,
®OI'BYH’ Hucmumym Buicweii Hepenoii Jeamensnocmu u

Heupoguzuonozuu PAH, Mockea
e-mail: vbdorokhov@mail.ru

B nocnegnue BpeMs HaOM0AaeTcss pOCT HMHTEpeca K HCCIEAOBAHUSIM
BO3MOXXHOCTH aKTHMBHU3AallMd TIPOIECCOB HEUPOIUIACTUYHOCTH M HEMpOreHesa
IIyTEM HEMBA3WBHOW CTUMYJSILIMM MO3ra BO BpeMs cHa. Hamu mnoxaszano, 4TO
nepudepudeckas MOANOPOroBas 3JIEKTPOKOXKHAS CTUMYJIALMS KUCTU PYKH BO
BpeMsi JIeNIbTa-CHA MPUBOAUT K YriayOJEHUIO U yJIMHEHUIO 3TOM CTaAuM CHA, U
CIIOCOOCTBYET  YJy4IIIEHHE COCTOSIHHSI y HCHBITYEMBIX CO  CHIDKCHHBIM
HYMOIMOHAIILHBIM TOHYCOM. B psie mabopatopuii 7151 CTUMYJISAIIMA MO3Ta BO BpeMs
CHA WCHOJB3YKOT pa3Hble BHUAbl TPAHCKPAHUAIBHOU CTUMYJIALMUA, OJHAKO
HEMBA3UBHOCTh TAKOW CTUMYJISIIMM MO3Ta OCTaeTcs HeaokazaHHOU. [loaromy s
BO3JCHUCTBUS HA COH  MPEACTABISIETCA  MNEPCIEKTUBHBIM  KCIOJIb30BAaTh
JCUCTBUTENLHO HEWBA3WBHYIO 3BYKOBYIO CTUMYJSIIMIO. B mociennue Bpems
MOSIBUJIOCh HECKOJBKO palbOT Ha JIOMASX, B KOTOPHIX IMOKa3aHa BO3MO>KHOCTH
BO3JCHUCTBUs HA IapaMeTpbl CHA IIyT€M 3BYKOBOW CTUMYJISLUM, CUHXPOHHOMN C
JIeNIbTa- pUTMOM CHa. Ha »KUBOTHBIX TAKMX UCCIEIOBAHUN €11I€ HE TPOBOINUIIOC.

3ajaueil HAIIEro MCCIeI0OBaHMs ObLT MOMCK MapaMeTPOB ayAMOCTUMYIISALINH,
BBI3BIBAIOLIMX JOCTOBEPHbIE H3MEHEHHs B OOl KpbICBI B IMKIE COH-
ooapcrBoBanue.. Jlyis 3Toro Obuia pa3paboTaHa KOMIIBIOTEpHAs Iporpamma,
MO3BOJIAIOIIAsl aBTOMATUYECKH NPEABSBIATh 3BYKOBBIE IIEIUKU BO BpeMss NREM
cHa. Jlns xpoHuueckoil peructpanuu O3 HeokopTekca M TMIIIOKaMma KpbicaM
BAKUBJIISIN BJIEKTPOJbI U MPOBOAWINA KPYITIOCYTOUHYIO HEMPEPBIBHYIO 3anuch DI
(c momompro 1MdpoBeIX OOI'-ycwimrtenei), IMOBEICHUS W JBHTaTeIbHON
aKTUBHOCTU (BUAcOTpekuHr).Ha mepBoM 3Tame HCCIEIOBaHMS Mbl IMPOBEPSIIU
3(pEeKTUBHOCTh pEXKUMa, MCIONIb30BaHHOTO B padore [Binder S. et al. 2014],
BBITIOJJTHEHHOM HA KPBICAX CO CTUMYJISIIMEN OJHOHANPABICHHBIM CHHYCOUAAIbHBIM
tokoM(1.5 Tu) Bo Bpems NREM cna. B Hammx wuccienoBaHusix s
ayIMOCTUMYJISIIMM UCIIOJb30BAJIMCh 3BYKOBBIE IIEIYKHA C 4acTorod 1.5 repia,
NOJMOPOrOBOM IT'POMKOCTH, ITUTENBHOCTh MAa4yKH IIEJIKOB Beeraa Obuia 30 cexyH.
Crumynsiuust 3amyckanach mnocie 60 cek meporo HactymieHuss NREM cha u
mmnack 30 cek, mocie 4ero cieioBalia rnaysa 0e3 CTUMYIISIIUU JUIUTEIbHOCTHIO,
no kpaiiHeil mepe, 30 cek. Eciu BO BpeMs CTUMYJSIUUMU KUBOTHOE I0J1aBajo
pU3HAKKU IPOOYKIeHus (IBUKEHHE U/ UK Bo3pacTanue curnaina OMI), wim ecnu
y ’KUBOTHOTO B MEPUOJ OTCYTCTBUSI CTUMYJISIHMUA MEHSJIACh CTaJUsl CHA, TO IEpeN
BKJIIOUYEHHUEM CIEAYIOIIEH CTUMYJSILMM OXHAAIOCh HacTymienue 60 cek
ctabmibHOoro NREM cHa. [Tonyuensl mpeaBapuTenbHbie Pe3yIbTaThl.

Honnep:xkano rpanTom PI'H® Ne 15-06-10909a
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SLEEP RECOVERY AFTER STRESS UNDER LONG-TERM DEFFICIT
OF CHAPERONE HSP70 IN THE PREOPTIC AREA OF
HYPOTHALAMUS

Simonova V. V.I, Guzeev MA.I, Meshalkina D.A.Z,

Ekimova 1. V.I, Pastukhov Yu.F.'

ISechenov Institute of Evolutionary Physiology and Biochemistry RAS
’Institute of Cytology RAS, Saint Petersburg, Russia.

e-mail: h_ins@bk.ru, pastukh36@mail.ru

According to predominant hypotheses in literature: a) key function of sleep
is a synthesis of proteins, b) chaperones family HSP70 (Heat Shock Proteins 70
kDa) plays a great role in protein quality control and sleep recovery. These
hypotheses are based on stress model data of sleep deprivation (SD), which causes
expression of a large group of chaperones in different brain areas. Our model has a
fundamental difference: SD is performed at a considerable and long-term deficit of
only one chaperone in the discrete brain area that is involved in regulation of sleep,
behavior and visceral functions.

Lentivector pLKO.1-shRNA-Hsp70 containing the gene of short hairpin
RNA to inducible Hsp70 was injected into the preoptic area of hypothalamus
(POAH) in Wistar rats. Hsp70 content in POAH, thalamus and brain cortex was
assessed by Western-blot. Total SD was performed for the last 6h of a light phase
of day. Electroencephalogram (EEG), electromyogram, electrooculogram and body
temperature were recorded using telemetric system.

A decrease in the level of Hsp70 by 60-68%is elicited in POAH neurons
during a long period (2-10 weeks) after lentiviral transfection. The effect is
accompanied by a decrease in non-rapid-eye-movement (NREM) sleep and REM
sleep total time in a dark phase of day. During this period of Hsp70 deficit an
increase in a gain of NREM sleep total time and EEG delta power in NREM sleep
episodes as well as a decrease in muscle tone is revealed for the first time.

The conservation of intense sleep rebound effect can be due to
compensatory expression of other chaperones in POAH or Hsp70 expression in
other brain regions involved in sleep regulation. We hypothesize that a close
integration of chaperone molecular systems and their compensatory interrelations
are of great importance for a recovery of sleep homeostasis and neuronal functions
after stress, especially in the elderly age.

Supported by RAS Presidium program Ne7 “Mechanisms of integration of molecular
system in realization of physiological functions”
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BOCCTAHOBJIEHUE CHA ITOCJIE CTPECCA HA ®OHE
JJIMTEJIBHOI'O JE®@ULIUTA HTAITEPOHA HSP70 B
MNPEONTUYECKOMN OBJACTU THIMOTAJIAMYCA

Cumonoea B.B. 1, TI'yzees MA.I, Mewankuna ZI.A.Z,
Exumosa U.B.", Iacmyxoes IO. .
'oreyn «Hncmumym 360n104uonnoul guzuonocuu u ouoxumuu um. H.M.
Ceuenosa» PAH, Cankm-Ilemepoypz, Poccus;

‘OI'BYH «Hucmumym yumonozuuy PAH, Cankm-ITemepoype, Poccus
e-mail: h_ins@bk.ru, pastukh36@mail.ru

B nuTteparype JOMUHUPYIOT TUIIOTE3bI: @) UTO KIOYEBOM (QyHKIMEH CHA SBIsSETCS
CUHTE3 OCNIKOB U JAPYTUX MaKpomoJjekys, 0) maneponsl cemerictBa HSP70 (Heat Shock
Protein 70 kDa) urparoT BakHy10 poJib B KOHTPOJIE KaueCcTBa OEJIKOB U BOCCTAHOBJICHUU
cHa. B OCHOBY rumore3 moJIO)KEHBI JTaHHBIE CTPECCOBBIX MOJENIECH [ENpUBAIMU CHA,
KOTOpBIE BBI3BIBAIOT SKCIPECCUIO OOJBINONW TPYMNIbl MIATEPOHOB B PA3IUYHBIX 30HAX
moszra. Co3gaHHas HaMU MOJIENIb UMEET MPUHIMIUAIbHBIE OTJIMYHUS: JCHMpUBalLUs CHA
MPOBOAMIIACH MPU CYIIECTBEHHOM U JIMTEIHLHOM HEJOCTaTKE OJHOTO IIarepoHa B
JTUCKPETHOW 00JIacTU MO3ra, BOBJICUEHHOW B pEryJAlMI0 CHa, T[OBEIEHUS U
BUCILICPATBHBIX (DYHKITHIA.

Jnst cHwkeHusi coaepkanusi marnepoHa Hsp70 B mpeonTtudeckoit o6nacTu
runotanamyca (I1IOI') kpeic Buctap mbl BBoaunu jgeHtuBekTop pLKO.1-shRNA-Hsp70,
Hecymui red mmuiedHor PHK k MPHK unayuu6ensuoro Hsp70. Conepxxanne Hsp70 B
[IOI', tanamyce m Kope Mo3ra oueHuBaiu meroaoM Becrepu-Omortunra. ToTampHyIO
JIETIPUBALIMIO CHA MPOBOUIH C TTIOMOIIBIO MEHKEPOB B TEUECHUE MOCIEAHUX IIECTH YacOB
cBeTyIol (HeakTuBHOM) (pa3wbl cyTok. DnekTposHiedanorpammy (O3I7) cencomoTopHOH
KOPBI MO3ra, AEKTPOMUOTPAMMY MIEMHBIX MBIIIL, FJIEKTPOOKYJIOrpaMMy U TEMIIEPATypPy
TeJIa PETUCTPUPOBAIM HENMPEPHIBHO B TeueHWE 48 4 10 U 48 4 mociie AenpuBaluU C
HCIIOJIb30BaHUEM TenemeTpuieckoi cucteMbl Dataquest A.R.T. System (USA).

YcTaHOBIIGHO, YTO B TEYEHHE JUIMTeNbHOro mnepuona (2-10 Hemenp) mocie
tpanchekuun neHTuBekTopoM pLKO.1-shRNA-Hsp70 mpoucxoauT CHM)KEHHE YPOBHSA
Hsp70 B neiiponax I1OI" Ha 60-68%, KOTOpOE COMPOBOXKAAETCSI YMEHBIIICHUEM OOIIETO
Bpemenu wmemieHHoro (MC) u ObicTporo cHa B TemHoU (ase cyrtok. Ha done
mmrtensHoro aedummra Hsp70 BrepBhie BBISIBICHBI YBEJIMUYEHUE MPUPOCTA OOIIETO
BpemeHu MC u momHocTH criektpa O31" B nenbra-auana3zone B anuzogax MC, a takxke
CHIYKEHHUE COKPATUTEJIbHOW aKTUBHOCTH MBIIII] IO CPABHEHUIO C KOHTPOJIEM.

Coxpanenue MomHoro ¢eHomena «otnaum» MC MoxeT ObITh 00YyCIIOBJICHO
KOMIIEHCATOPHBIM MOBBIIICHHEM 3KCIpeccuu apyrux maneponoB B [1OI" unu manepona
Hsp70 B gpyrux cTpykrypax Mo3ra, BOBJICUCHHBIX B PETYJILMIO CHA. MBI THIOTE3UPYEM,
YTO TEeCHasi MHTETpalys MOJICKYJSIPHBIX CHCTEM IIAlE€POHOB M UX KOMIIEHCATOPHBIE
B3aMMOOTHOIIIEHUSI MUMEIOT CYIIECTBEHHOE 3HAUEHUE Il OBICTPOrO BOCCTAHOBIICHUS
roMeocTtaza cHa U (YHKUMH HEPBHBIX KIETOK IOCJE CTpecca, OCOOEHHO B MOXKUIOM
BO3pAcCTe.

Hccaenosanue nogaep:xano Ilporpammoit Ne7 «MexaHu3Mbl HHTErpanuu
MOJIEKYJISIPHBIX CHCTEM NPHU peajn3anuu puznonorndyecknx pynkuminy llpesmanyma PAH
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RISK OF CARDIOVASCULAR DISEASES AND SELF-REPORTED
SLEEP BREATHING DISORDERS: RESULTS OF THE STUDY ESSE-RF

Singh V.I, Bochkarev M. V.I, Korostovtseva L.S. 1, Rotar O.P.I, Sviryaev Y. V.I,
Balanova Y.A.Z, Zhernakova Y. V.Z, Shalnova S.A.Z,

Conradi A.O.", Boytsov S.A.°, Shlyakhto E.V.'

Federal North-West Medical Research Centre, Saint-Petersburg

’National Research Center for Preventive Medicine, Moscow

e-mail: viktorl1164@yahoo.com

STUDY OBJECTIVE - To estimate frequency of self-reported snoring and
sleep apnea and associated risk of cardiovascular diseases in Russian Federation
based on the epidemiological study ESSE-RF.

MATERIALS AND METHODS -By randomized method, 22.258
participants were selected from 13 cities of Russian Federation; median age 49
years (18-78): 8541 men [median age 45 years (18-78)], and 13717 women
[median age 50 years (19-68)]. All participants underwent a structured interview
that included questions related to the presence of cardiovascular diseases and
complaints of sleep breathing disorders (snoring / sleep apnea).

RESULTS - In the overall, 4429 men (19.9%) and 5921 women (26.6%)
complained of snoring, while 8770 (39.4%) participants had no complaints of
snoring, and 3138 (14.1%) subjects did not give definite answer about snoring (y°
= 120.7; p <0.001). At the same time, sleep apnea was reported only by 1380
(6.2%) respondents, 607 men and 779 women; 14690 (66%) respondents did not
report complaints of sleep apnea, and 6188 (27.8%) subjects were not aware about
sleep apnea (y° = 11.9; p <0.01).Data of 21148participants were included in the
analysis of cardiovascular risk. The risk of coronary artery disease (CAD) in
snorers was 1.9 (1.6; 2.4); x *= 38.9; p<0.001, the risk of hypertension was 2.0
(1.8; 2.1); % *=472.7, p<0.001. Self-reported sleep apnea was also associated with
the higher frequency of coronary artery disease [2.6 (2.0; 3.5); x *=47.4; p<0.001]
and hypertension [1.6 (1.4; 1.8); x >= 70.9; p<0.001].

CONCLUSIONS - According to our results, almost every second participant
of the ESSE-RF study (46.5%) complains of snoring. Self-reported sleep apnea
rate is much lower (6.2%) compared to the results of previously published
epidemiological studies in other countries. Self-reported sleep related breathing
disorders are associated with the higher frequency of cardiovascular diseases
(CAD and hypertension).
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PACK CEPIEYHO-COCYJUCTBIX 3ABOJIEBAHUI ITPU
HAPYHIEHUAX IBIXAHUA BO BPEMS CHA: PE3YJIBTATBI
OITPOCA B UCCJIIEJOBAHUU OCCE-P®

Cunex B. 1, boukapes MB.I, Kopocmoesuyesa JI.C.I, Pomape O.H.I,
Ceupses I0.B. I, Bbananosa IO.A.z, Kepnakosa IO.B.Z,

Hlanwvnosa C.A.Z, Konpaou A. 0.1, boiiyos C.A.Z, Ilnsaxmo E.B.'
DI'BY «Cesepo-3anaoustii hedepaibHulii

MeOuUuUHCKul ucciedosamenvckuii yenmp» M3 P@

DI'BY «I'ocyoapcmeennuvlit HAYUHO-UCC1€008AMEIbCKULL UEHMD
npogunaxmuueckou meoununsty M3 P@®

e-mail: viktorl 1164@yahoo.com

Heab UccaenoBanus — OLEHUTH YaCTOTY Kajao0 HAa HApYUICHUS JbIXaHUs
BO BpeMs CHAa H PHUCK BCTPEYAEMOCTH TMPHU HUX CEPAECYHO-COCYIAUCTHIX
3a001€BaHUH 110 JAHHBIM OIMPOCA B SIMUIEMUOJIOTHYECKON BEIOOPKE HCCIICIOBAHUS
ICCE-PO.

Martepuansl U MeToabl — B wucciegoBaHue paHIOMHU3UPOBAHHBIM
crocoboM otobpano 22258 yuyactHukoB u3 13 ropomos P®; cpennuit Bo3pact 49
aet (18-78); cpenu Hux 8541 myxuun [cpennuit Bo3pact 45 ner (18-78)], 13717
xeHluH[cpenquuii  Bo3pact 50 ser (19-68)]. Bce ydacTHUKM OpoNUIH
CTPYKTYPUPOBAHHOE MHTEPBBIO, KOTOPOE BKIIOYAJIO BOIPOCHI, Kacaroluecs
HaIM4us 3a00J€BaHUN U kKano0Ha HAIM4YKE Xpara U OCTAHOBOK JbIXaHUsI BO BpeMs
CHa.

Pe3yabTathel - [lo pesynbTaTam ompoca >kajoObl Ha Xpam BO BpeMsl CHa
npeabsaBisin 4429 myxuun (19.9%) u 5921 xenmun (26.6%); 8770 (39.4%)
OTMPOIIeHHBIX He Oecriokom xparl, a 3138 (14.1%)y4acTHUKOB HE 3HAJIM OTBETA Ha
nauHbii Bompoc (x*=120.7; p<0.001). B To ke Bpems kaxo6bl HA AMHOY BO CHE
npeabsBuiid 1380 yenosek (6.2%), 607 Myx4uH U779 KEHUIMH; HE KaJOBaJIUCh
14690 (66%); 6188uernosex (27.8%) He 3HATH O HATHYHH arHOd BO cHe (x*=11,9;
p<0.01). Jlnsa ananu3a pucka cepaeuyHO-COCYAUCTHIX 3a00JIEBaHUIN UCIOJIb30BAHBI
naHble 21148 demosek. IIpum Hanumuuum Xpama pUCK BBIABICHHS HIIEMUYECKOU
ooneznn cepaua (MbC) cocraBun 1.9 (1.6; 2.4); x2= 38.9; p<0.001, puck
BBISIBJICHUS apTepuanbHoi runeprensuu (Al) - 2.0 (1.8; 2.1); x2=472.7; p<0.001.
[Ipu xanobax Ha anmHO? puck BeisiBieHus MBC coctaBun 2.6 (2.0; 3.5); 2= 47.4;
p<0.001, puck BeisiBnenust Al - 1.6 (1.4; 1.8); x2=70.9; p<0.001.

3akiarovenune — [lo AaHHBIM DTPOBEAEHHOIO AaHAINW3a KAXKIbIA BTOPOM
yuyactHuk wuccienaoBanus DCCE-P® npenbspiser xkanobbsl Ha xpamn. Yacrora
XKano0 Ha OCTAHOBKHM JIbIXaHUS BO BpEMsl CHA 3HAUYMTENbHO MeHblIe (6,2%), yeM
10 pe3yJibTaTaM paHee ONMyOJMKOBAHHBIX SMUIEMUOJIOTMYECKUX UCCIIEIOBAHUN B
npyrux crpaHax. Hamuuue xano® Ha HapylIeHHs JbIXaHUS BO CHE 3HAYUTEIHHO
noBbIaeT puck BoisiBiaeHus UbC u AT,

99



SLEEP MEDICINE IN THE UNITED STATES OF AMERICA
SLEEP DISORDERED BREATHING

Rodolfo Soca, MD

Medical Director

Health East Sleep Care Center,
Minnesota, US

Sleep-disordered breathing encompasses a broad group of disorders that go
from primary snoring to obstructive sleep apnea, to more complex forms of sleep-
related hypoventilation. During this presentation we will pay particular attention to
obstructive sleep apnea (OSA). OSA is characterized by repetitive episodes of
apneas and/or hypopneas that are usually associated with a drop in oxygen
saturation and end with a brief arousal. Loud snoring, gasping arousals, and
witnessed apneas are some of the usual signs that can be appreciated during sleep.
Excessive daytime sleepiness and reports of non-restorative sleep are some of the
most common symptoms. Risk factors for the development of OSA are male
gender, age greater than 45 years-old, neck size, obesity, and certain cranio-facial
features. The diagnosis of OSA relies on the use of polysomnography or other tests
to measure air flow as well as oxygen saturation among other vital parameters. The
diagnosis of sleep apnea, as well as many other sleep disorders, is very expensive
given the need to monitor several physiologic parameters during a prolonged
period of time. Excessive daytime sleepiness can be considered as one of the most
important consequences of untreated sleep apnea. Hypertension and increased
cardiovascular disease are other consequences of this condition. Treatment of OSA
goes from simple positional devices for patients who have positional sleep apnea
(i.e., only supine apneas) to dental appliances, surgery, and positive airway
pressure (PAP) therapy. Novel therapies that are being explored for the treatment
of this condition include nerve stimulation and medications.

Recommended references for further reading:

1. American Academy of Sleep Medicine. International classification of sleep disorders, 3 ed.
Darien, IL: American Academy of Sleep Medicine 2014

2. Young T., Palta M., Dempsey J., Skatrud J., Weber S., and Badr S.. The occurrence of
sleep-disordered breathing among middle-aged adults. NEngl J Med 1993; 328:1230-5.

3. Guilleminault C., Stoohs R., Clerk A., Simmons J., and Labanowski M. From obstructive
sleep apnea syndrome to upper airway resistance syndrome: Consistency of daytime
sleepiness. Sleep 1992; 15:S13-6.

4. McDaid C., Duree K.H., Griffin S.C., et al. A systematic review of continuous positive
airway pressure for obstructive sleep apnoea-hypopnoea syndrome. Sleep Med Rev.
2009;13:427-36.
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CARDIORESPIRATORY MONITORING FOR DIAGNOSTICS OF
BREATHING DISORDERS DURING SLEEP IN PREMATURELY BORN
INFANTS WITH BRONCHOPULMONARY DYSPLASIA

Solomakha A., Kurzina E., Korostovceva L., Petrova N.
Federal North-West Medical Research Centre,St Petersburg, Russia
e-mail:anka.solomaha@yandex.ru

Apnea and periodic breathing are common in prematurely born infants, thus
there are data on longer persistence of apnea in infants with bronchopulmonary
dysplasia (BPD).

Our aim was to investigate breathing features during sleep in preterm infants
with BPD before discharge from hospital to identify potentially dangerous
conditions. Methods. We performed cardiorespiratory monitoring in 8 prematurely
born infants with BPD (7 cases of mild BPD, 1 of moderate BPD) and two non-
BPD preterms (gestation age was 25-28 weeks, birth weight 600-1050 grams).
Infants were monitored just before discharge from hospital (34-39 weeks of post-
conceptual age). Further studies were performed in one infant at home at 44 and 54
postconceptial weeks because of obstructive apnea detected in the first study.
Results. In BPD infants the median of mean oxygen saturation was sufficient
(96.15 (93.71 — 98.63)%), central apnea prevailed in 5 of 8 infants, 2 of 8 children
had no apnea. In one infant, high incidence of obstructive apnea (4.70/hour) was
identified, further studies showed no obstructive apnea. Brief episodes of
bradycardia less than 90 beats per minute were detected in one infant. Median
apnea duration was 8.65 (5.04 — 13.79) seconds. Thus, not all apnea detected by
the monitor are clinically significant for preterm infants, considering clinical
definition of apnea. In one infant, significant number of desaturations (520) were
accompanying episodes of periodic breathing. In majority of cases saturation drops
did not exceed 9%, however, seven infants showed 10-20% drops. Children
without BPD had satisfactory cardiorespiratory monitoring results. Conclusion.
Episodes of desaturation in infants with BPD, as well as obstructive apnea in one
infant were diagnosed using cardiorespiratory monitoring just before hospital
discharge. These results undoubtedly require their clinical significance evaluation,
and show the need of further research aimed to develop the protocol for hospital
discharge planning for infants with BPD.
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INPUMEHEHME KAPAUOPECIIMPATOPHOI'O MOHUTOPUPOBAHUA
JJIA JUATHOCTUKHN HAPYIIEHUU ABIXAHUSA BO CHE Y
HEJOHOIIEHHBIX IETEU C BPOHXOJEI'OYHOU JUCIVIASUEN

Coaomaxa A.1O., Kyp3una E.A.,
Kopocmosuesa JI.C., Ilemposa H.A.

DI'BY «C3OMUIL]», Canxkm-Ilemepoypz
e-mail:anka.solomaha@yandex.ru

AMHO® M MEpUOAMYECKOE  JIbIXaHWE  SBISIIOTCA  XapaKTEPHBIMU
O0COOEHHOCTSIMU JbIXaHUSI HEJOHOUIEHHBIX JETeH B MEPHOJIe HOBOPOKICHHOCTH,
CYILIECTBYIOT JaHHbIE O Oojiee UIMTENbHOM COXPAaHEHWW HapyIICHUH y JeTel ¢

oponxoneroynoir aucmaszueit (BJIJ]). Ileab wuccienoBaHust - U3YYUTh
0COOEHHOCTH JIbIXaHHS BO CHE Yy HEJOHOIIEHHBIX AeTeil ¢ BJIJ] mis nuarnoctuku
IIOTEHLIMATIBHO OITaCHBIX HapyLICHHM. Metoasl. [IpoBeneno

KapJAUOPECIIUPATOPHOE MOHUTOPUPOBAHHE & HEAOHOWIEHHBIM JeTsiM ¢ BJIJ]
(Jierkoe TeyeHue y 7 HeTed, CpelHeTsKeloe TedeHue y | mamueHTta) u ABOUM
HeZoOHOIIEHHBIM 1eTaM 0e3 BJIJI. I'ecrannonHbIi Bo3pacT 00Ciae10BaHHbIX - 25-28
HeJelb, Macca tena npu poxaeHuu 600-1050 r. MonutopupoBaHue MpoBOIAIOCH
HEMOCPEJICTBEHHO  Mepel  BhIMMCKOM u3  crauumoHapa (34-39  Henmenb
noctkoHentyansHoro Bo3pacta (IIKB)). Opgnomy pebGeHky mpoBeAeHbI
MOBTOpHBIE ucciienoBanust qoMa B 44 u 54 negenu IIKB B cBs3u ¢ Hanumuuem
00CTpYKTUBHBIX anHod. Pe3yabTarhl. Menuana cpeqHeit carypaiuu KUciopoia y
neteil Obuia yaoBieTBoputenbHO (96.15 (93.71 — 98.63)%), y 5 u3 8 nereit B
CTPYKTYpE amHod mpeoliajany 3MU30/bl EHTPAIbHOrO reHe3a, y 2 u3 8 nerei
arrHO?® HE IMAarHOCTUPOBAHBI. Y OJHOTO pedeHKa 3apuKcHpoBaHbl 0OCTPYKTHUBHBIE
amHO? (OA) ¢ wuyacroroit 4,70/gac, B mocneayroommx oOciemnoBanusx OA
OTCYTCTBOBaliM. Y OJHOTO peOeHKAa BBISBICHBl KPATKOBPEMEHHBIE JMH30bI
Opanukapauu Menee 90 ymapoB B MUHYTY. MeauaHa JJIUTEILHOCTHA arHOd
cocramna 8.65 (5.04 — 13.79) cexyna. Takum oOpa3oMm, HE BCE aImmHO?,
3aKCUPOBAHHBIC KaApAHMOPECITUPATOPHBIM MOHHUTOPOM, SIBJISIOTCS KIMHUYCCKU
3HAYMMBIMU [IJI1 HEJOHOILICHHBIX JI€TeH, MpUHUMAas BO BHUMAaHHE KJIMHUYECKOE
OTpE/ICJICHUE armHod. Y OJHOTro pebeHKa 3aUKCUPOBAHO OOJIBIIOE KOJUYECTBO
cinyudaeB necarypauuit (520) B CBSI3M C HaJWYUEM 3MHU30JI0B MEPUOAUYECKOIO
npixanug. B mopamistomieM OOJIBIIMHCTBE CIIy4yaeB IMaJICHUE caTypaluud He
npebimano 9% , ogHako, y 7 aere otMedauch najaeHus carypauuu Ha 10-20%.
JlaHHBIE KapauOpecnupaTOpHOr0o MOHUTOpUHra y jaetedt 0e3 BJIJl Obuim
YAOBJIETBOPUTENbHBIMU. BbiBoAbL. C  TNOMOIIBI  KapAuOPECHUPATOPHOIO
MOHUTOPUPOBAHUA, MPOBEACHHOTO MEpPE] BBITMCKON W3 CTallMOHapa, Y JAETEeH ¢
BJIJ] Obuti quarHOCTUPOBAHBI AIU30JBI JIecaTypallui; OOCTPYKTHUBHBIC alTHOD Y
onmHoro pebOenka. JlaHHble pe3ynabTaThl HECOMHEHHO TpPEOYIOT OILIGHKH WX
KJIMHUYECKON 3HAYMMOCTH M yKa3bIBalOT HA HEOOXOAUMOCTH OoJjiee MacIiTaOHOTO
VICCIIEIOBAHUS C LUEJbIO CO3aHus IPOTOKOIA MOArOTOBKM AeTer ¢ bJI/] k Beinucke
U3 CTallMOHapa.
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THE CONNECTION BETWEEN THE CHRONOTYPE
CHARACTERISTICS AND ACCIDENT RISK IN PROFESSIONAL BUS
DRIVERS

Taranov A. 0.1, Puchkova A.N.I, Dementienko V. V.Z,
Ermolayev V.V.’, Dorokhov V.B.!

"THNA RAS,

’Neurocom Ltd.,

SSMSUH, Moscow, Russia

e-mail: psy.msu.ru@gmail.com

Driver's profession requires the ability to remain vigilant and concentrate for
extended periods of time. Depending on the specifics of circadian rhytmicity
people are divided into various chronotypes with varying coordination of sleep-
wakefulness cycle and time of day, periods of maximal and minimal activation,
degree of social jetlag.

The study was aimed to search for connection between chronotype
characteristics and accident risk in a sample of professional bus drivers (N=135,
male, 23-66 years old). They were working in rotating shifts; shifts started at 3.30,
6.30, 9.30, 12.30, 15.30, 17.30.Each driver had a record of all traffic accidents in
his career (12-year record). We used Munich Chronotype Questionnaire (MCTQ)
and Sleep-Wake Pattern Assessment Questionnaire Questionnaire (SWPAQ;
Putilov A.A.) to determine chronotype characteristics.

In SWPAQ we have used the subscales of morning and evening lateness
(low activation e in the morning and high activation in the evening). These
subscales were correlated (r=0.23, p<0.01, gamma correlation) and the morning
lateness was correlated with the mid-sleep time (r=0.21, p<0.01), which indicates
that they are associated but do not duplicate each other. The driver sample differed
from the previously tested general public sample from Novosibirsk: drivers had
lower average sleep length and higher social jetlag. The drivers that had had traffic
accidents had significantly lower morning and evening lateness scores, 1.e.
deviated less from the “average” chronotype. At the same time drivers with or
without accidents did not differ in sleep length, social jetlag score or midsleep

time.
The work is supported by the RFH grant Ne14-06-00963
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CBS13b OCOBEHHOCTEHN XPOHOTHUIIA ¥ YPOBHJI ABAPUMHOCTH
Y IPOPECCUOHAJIBHBIX BOAUTEJIEU ABTOBYCOB

Tapanoe A.0.", ITyukoea A.H.',

Jlemenmuenko B.B., Epmonaes B.B., Hopoxoe B.B.
'@rsy HBH/T u H® PAH,

340 «HEHPOKOM) ,

SMITY um. M.A. lonoxosa

e-mail: psy.msu.ru@gmail.com

[Ipodeccuss Bomutenss cBs3aHA C HEOOXOJUMOCTBIO HEMPEPHIBHO U
JUIMTENIbHO KOHILIGHTPUPOBATh BHUMAHHUE W TOJJCPKUBATh OIUTEIHLHOCTh. B
3aBUCUMOCTH OT OCOOEHHOCTEHl LHPKAIHBIX PUTMOB, JIOAU pa3JEisAloTCd Ha
pa3iUyHbIE  XPOHOTHUIIBI, OTJIMYAIOIIMECS COOTHOIIEHHWEM LHKJIAa  «COH-
O0OQpCTBOBaHUE» C BPEMEHEM CYTOK, BPEMEHEM HaumOOJbLIEH W HauMEHbLIEH
aKTUBALIMM, HAKOIUIEHUEM JIe(DUIINTA CHA U3-3a COLIMATIbHBIX (PAKTOPOB.

Ha BboiGopke mnpodeccuonanbubix BoauTenert (N=135, myxuunsbl, 23-66
JeT), paboTaroluX MOCMEHHO - 6 CMEH CO CKOJIb3SLIUM IpaKOM, Hayauo CMEH:
3.30, 6.30, 9.30, 12.30, 15.30, 17.30. Jlng xaxkmoro BoauTels Oblla HM3BECTHA
cratuctuka nomananus B JTII 3a Bce Bpemsi paGoThl (12- neTHss cTaTHCcTHKA
aBapuitHocTn).Jlyis  ompeneneHuss OCOOCHHOCTEH XPOHOTHUIIA HCIHOJIb30BAIKCH
MIOHXEHCKHI OMPOCHUK OMpeAenieHuss XpoHotuna 1 ONpOoCHUK JJIs CAMOOLIEHKHU
WHMBUyaIbHBIX OCOOEHHOCTEH nukia con-0oapcrBoBanne (SWPAQ; Ilytunos
AA)).

B onpocuuke SWPAQ Oblmu B34THI MapaMeTphbl YTPEHHETO 3ama3jbIBaHus
(HM3KHI ypOBEHHh OOJPCTBOBAHUS yTPOM) M BEUEPHETO 3ala3/bIBaHUs (BBICOKHUI
ypoBeHb OoxapcTBoBaHMsl Beuepom).Ilo mMeromy ramMma-koppensuud  3TH
napaMeTpel  J10cToBepHO KoppenupoBanu (r=0.23, p<0.01), a yTpeHHee
3amas3blBaHUE TaKKe KOPPEIHUPOBAIO CO BPEMEHEM CEpeIMHbI HOYHOI'O CHa IO
MionxeHnckoMmy omnpocHuky (r=0.21, p<0.01), yto roBoputr o OIU30CTH, HO HE
NOJIHOM AyONMpOBaHUM ATUX MapaMeTpoB. Bribopka BojauTenel oTivyaiach OT
paHee oOcienoBanHOM 0011el BeiOopku (HoBOCHOMPCK) MEHBIIIEH JUTUTEIHHOCTHIO
cHa U 0OoJiee BBIpAXXEHHBIM COLMAIBHBIM jAecuHXpoHo3oM. [lonmanaBmue B JITII
BOJMTEIIN M0 CPABHEHUIO C HE COBEPIIABIIMMHU aBApUi MMENHU JOCTOBEpPHO Ooliee
HU3KHE OLIEHKA YTPEHHEr0 M BEUEPHEro 3ama3fbplBaHusl, TO €CThb MEHbIIE
OTKJIOHSUTUCh OT «CPEIHEro» XpoHoTuna. [Ipu 3ToM 3TH IpymIibl HE pa3IuyaIuCh
[0 CpEeAHEN MJIUTEIbHOCTH CHA, COIMAJIbHOMY JECUHXPOHO3Y WIIHM BpPEMEHU
CepeMHbl HOYHOT'O CHA.

Boinosneno npu noaaeps;kke rpanta PUH® Ne14-06-00963
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SLEEP STRUCTURE DETECTION BASED ON BIORADIOLOCATION
MONITORING

Tataraidze A.B. ", Anishchenko L.N.",

Korostovtseva L.S.Z, Bochkarev M. V.Z, Sviryaev Y. V.?

"Bauman Moscow State Technical University

?’Federal North-West Medical Research Centre, St Petersburg, Russia
e-mail: tataraidze(@rslab.ru

Objectives: Permanent non-contact monitoring of sleep at home can help to
control and to diagnose sleep disorders early, to improve sleep quality and to
determine the best time to wake up. One of the most perspective non-contact
methods is bioradiolocation (BRL). BRL is a remote sensing technique allowing to
perform non-contact vital signs monitoring of living objects on the base of analysis
of specific biometric modulation in reflected radiolocation signal. Two research
tasks should be solved for the development of a sleep monitor — sleep stages
classification and detection of breathing pauses. This study is devoted to the first
one.

Material and methods: We used the data from 17 subjects (mean age of
36.76 + 14.57 years) without sleep-related breathing disorders who underwent a
PSG study at a sleep laboratory due to suspected sleep disorders. Full-night PSG
and BRL monitoring were simultaneously performed. PSG records were scored by
a physician according to AASM scoring rules. Wake/REM/NREM classification
was performed by bagging classifier and a set of 19 features extracted from BRL
signals. Moreover, a few simple heuristics based on knowledge of normal sleep
were utilized to improve classification performance. A leave-one-subject-out cross-
validation procedure was used for testing the classification performance.

Results: The accuracy of 65.21% + 7.77% and Cohen's kappa of 0.30 + 0.10
were achieved for the classifier. Using heuristics we increased the accuracy
67.35% + 9.25% and the kappa to of 0.34 + 0.13.

Conclusions: This study shows that bioradiolocation monitoring applicable
to sleep structure detection. Although the results are preliminary, they may be

useful in the development of a non-contact sleep monitor.

The research was supported by Russian Foundation for Basic Research (# 15-07-
02472 A) and the grant of President of Russia (# MK-889.2014.9)
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OIIPEAEJIEHUE CTPYKTYPbI CHA HA OCHOBE
BUOPATNOJIOKAIIMOHHOI'O MOHUTOPHUHTI' A

Tamapauosze A.b. I, AHuwienko JI.H.I,

Kopocmosuesa JI.C.°, Boukapes M.B.>, Ceupses 1O.B.”
MI'TY um. H.5. baymana, Mockea
?Cesepo-3anadnsiii hedepansuuiii MeduyuUHCKUIL
uccineoosamenvckuil uenmp, Cankm-Ilemepoypz
e-mail: tataraidze@rslab.ru

Heab uccinenoBanus: [ muTenbHbIN OCCKOHTAKTHBI MOHUTOPUHT CHA JOMa
MOXKET OBITh TOJIE3HBIM JJII PAHHUM JUATHOCTUKH U KOHTPOJS HAPYIICHHWH CHa,
YIIY4IICHHUs] KaueCTBa CHA W OMPENETICHUs JTyUIlero BpeMEeHH I MPOOYKIEHUS.
Onnoit n3 Hanboee MepCrIeKTUBHBIX TEXHOJIOTHI OECKOHTAKTHOTO MOHUTOPHHTA
spiasiercas  Ouopanuonokauust  (bPJI), koTopas  mo3BojsieT  MPOBOJUTH
JTUCTAHITMOHHBI MOHUTOPHWHT COCTOSIHHSI JKMBBIX OOBEKTOB IO pe3yJbTaTaM
aHanuza  cneuuduueckod — Omomerpuueckor — monyisauuu  BPJI-curnana
NepeMEeICeHUsIMA OPTaHOB M 4YacTed Teja 4esoBeka. [[is co3maHusi CUCTEMBbI
JIOMAITHET0 ~ MOHUTOPMHTa CHa  HEOOXOJUMO  pEHIUTh JBE€  OCHOBHBIC
UCCIIEOBATENbCKUE 3alauyd — ONPEACIICHUE CTPYKTYpPbl CHAa W pPACIO3HABaHUE
OCTAHOBOK JibIxaHus. JlanHas paboTa mocBsleHa PEIICHUIO IEPBON 3a/1a4u.

Marepuanabl u MetToabl: Mbl HCNONB30BalNu JAaHHbIE |7 HCOBITYEMBIX
(cpennmii Bo3pact 36.76 £ 14.57 ner) 6e3 HapylIeHUN JbIXaHHUS BO CHE, KOTOPHIC
0 MEJIMIIMHCKUM TI0Ka3aHusM Obln HampaieHsl Ha IICI uccnenoBanue. Hounas
[ICT u BPJI monutopunr Obu1u mpoBeneHsl napawienbHo. Janueie TICT Oputn
pacmdpoBaHbl BpauoM B COOTBETCTBHH C mpaBuwiamMu AASM.Mnentudukanus
oonpcrBoBanusi, ®bC 1 ®MC Obuta npou3BeeHa NOCPEACTBOM KacCU(UKALUU
KaOXIOM 3M0XM Ha OCHOBE 19 mpusHakoB, u3BiedeHHbIX u3 bPJI curnama, u
Oorrunr-kinaccudukaropa. Kpome TOro, HECKONIBKO TMPOCTBIX  IBPUCTHK,
OCHOBAHHBIX Ha 3HAHUSAX O HOPMAJIbHOW CTPYKType CHA, ObLIM MPUMEHEHBI IS
YBEIIMYEHUSI TOYHOCTU ONpEACICHUs CTPYKTyphl cHa. OIleHKa TOYHOCTU H
COTJIACOBAHHOCTH PE3yJIbTAaTOB KJacCU(UKAIMU, IO CPABHEHUIO C pe3ysibTaTaMu
MOJIy4YeHHBIMU BpauoMm mnpu ananuize nanHbix [ICI, Obuta mpowusBeneHa ¢
MIOMOIIBIO CKOJIB3AIIETO KOHTPOJISI IO OTAEIbHBIM UCIIBITYEMBIM.

PesyabTatel: [lonyyena Tounocts 65.21% + 7.77% u kanna Kosna 0.30 +
0.10 nns knaccudukaropa. Mcrnonb3yss SBPUCTUKA Mbl YBEITUYHIIA TOYHOCTH [0
67.35% £ 9.25% u kanmy 10 0.34 +0.13

BeiBoabl:  J[aHHOE€  HCClIENOBAaHME  MOKA3bIBAET  MMOTEHIIMAJIBHYIO
NPUMEHUMOCTh  OMOPATMOJIOKAIIMOHHOTO  MOHUTOPWHTA JUIsl  ONpEeIeNeHUs
CTPYKTYpbl cHa. He cMOTpsi Ha TO, YTO TOYHOCTb OMNpPEJEICHUS CTPYKTYpPbl CHa
JIOCTATOYHO HEBEJIMKA, PE3YJIbTAaThl MOTYT OKAa3aThCsl MOJIE3HBIMU MPU pa3pabOTKU

YCTPOMCTBA 11l MOHUTOPHUHTA CHA.
HUccaenoBanue 06110 noaaep:xano rpanToM PODOU (Ne 15-07-02472 A) u rpaHTOM
IIpe3unenta P® (Ne MK-889.2014.9)
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PULMONARY FUNCTION TESTING AND BODY
PLETHYSMOGRAPHIC PARAMETERS IN PATIENTS WITH CHRONIC
HEART FAILURE WITH AND WITHOUT CENTRAL SLEEP APNEA

Terziyski K.I, Draganova A.I, Taralov Z.I,

Iichev I.°, Hristova A.", Kostainev S.’

"Pathophysiology Dept., Medical University — Plovdiv, Bulgaria
ZCardiology Clinic, ,,St. Ivan Rilski” hospital, Plovdiv, Bulgaria
e-mail: kterziyski@pathophysiology.info

Introduction High plant gain is one of the main mechanisms underlying the
occurrence of central sleep apnea/Cheynne-Stokes respiration (CSA/CSR) in
patients with chronic heart failure (CHF). It has been associated with breathing
with low functional residual capacity (FRC). However, a relation between CSA in
CHF and pulmonary function testing (PFT) and body plethysmographic (BPQG)
parameters has not been reported.

Aim To investigate PFT and BPG parameters in patients with CHF with
(CHF+CSA)and without CSA (CHF-CSA).

Patients and Methods Sixty-eight adults with CHF were recruited for the
study after signing an informed consent. They underwent full-night
polysomnography (Embla Titanium, Australia), PFT and BPG (Jaeger, Germany).
Twenty-nine patients passed exclusion criteria (chronic respiratory disorder,
obstructive sleep apnea) and their results were analyzed. Thirteen had no sleep
disordered breathing and 16 presented with CSA/CSR (apnea-hypopnea
index=42.24+21.8).

Results The two groups did not differ significantly in main anthropometric
parameters (age=63.2+6.3 vs. 66.4+10.1 years, NS, BMI=27.1+6.1 vs. 31.5+7.4,
NS, in CHF-CSA and CHF+CSA, respectively). CHF+CSA patients presented
with significantly higher forced expiratory flows for middle-sized (FEF50%=
69.9£30.1 vs. 45.7£17.8, p=0.016) and small-sized bronchi (FEF75%= 53.0+£38.2
vs. 27.1+13.0, p=0.020), compared to CHF-CSA patients. They also had lower
residual volume (RV%= 117.2431.1 vs. 159.5+59.1, p=0.028), functional residual
capacity (FRC%= 110.2+£22.5 vs. 141.3+40.1, p=0.021) and total lung capacity
(TLC%= 100.2+14.4 vs. 118.9+£26.4, p=0.031). In the CHF+CSA group there was
a strong negative correlation between TLC% and AHI (Spearman’s rho=-0.622,
p=0.018).

Conclusion Mild small airway obstruction and air-trapping may be
beneficial for CHF patients in regard to the absence of CSA, probably by reducing
the loop gain. There is a potential for PFT and BPG parameters as a predictive tool
for CSA in CHF.
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REFLECTION OF DESYNCHRONOSIS IN EEG PATTERN IN MEDICAL
STUDENTS AS A RESULT OF DAYLIGHT SAVING TIME

Turchina V.V., Kudriavtseva I1.A., Zalata O.A.
Crimea State Medical University named after S.1. Georgievsky
e-mail: vitali_turchina@mail.ru

It’s known that human organism with its own physiological systems has a
special spatio-temporal organization, and desynchronization of circadian rhythms
may be caused by Daylight Saving Time (DST). Today reaction of bioelectrical
brain activity in healthy young people, whose occupations are associated with
intensive mental work aren’t researched enough for presentation of all particular
aspects. The aim of this work was to study the EEG pattern in healthy medical
students in connection with DST.

EEG was registered in 18 medical students (18.9+0.3) years using the
computerized electroencephalographic complex "Tredeks". The investigation
included EEG registration with closed /open eyes and during the solution of
arithmetic task. EEG activity was recorded in all the tested twice in March 2013: 3
days before the Daylight Saving Time and 3 days later. For the obtained samples of
EEG the spectral capacities of fundamental frequency bands (delta-, theta-, alpha-,
betal-, beta2-) were computed, determining the normalized values of relative
spectral power (RSP). The front (F3, F4) and central loci (C3, C4) were analyzed
using the median (Me) and T-Wilcoxon test.

Most evident change in the magnitude and nature of share contribution to
EEG-pattern was recorded in central loci C3, C4. Both before and after the DST a
steady decline in the proportion of alpha rhythm during cognitive test was
established compared to the resting functional state (p=0.000). After the DST
theta- and betal-, 2- rhythms have decreased at the level of trends in contrast to the
picture before transfer. On top of that before the DST picture of the EEG pattern
during solution of arithmetic task at loci F3, F4 was more diverse: increase of
theta- and delta- RSP rhythms (p=0.01), with a decrease in alpha- (p=0.01). After
the DST desynchronosis phenomenon emerged at the level of trends only in
reduction of the theta rhythm.

In such a way it was established that DST causes response of desynchronosis
in EEG pattern in students who perform cognitive tests.
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OTPA’KEHME JECUHXPOHO3A B KAPTHUHE J33I'-ITATTEPHA
CTYAEHTOB MEJIMKOB B PE3YJIbTATE HICKYCCTBEHHOI'O
IHEPEBOJA BPEMEHH

Typuuna B.B., Kyopaeuesa H.A., 3anama O.A.

Kpuvimckuit 2ocyoapcmeennvlii MeOuyUHCKUIL yHugepcumem
umenu C.H.I'eopcueeckozo

e-mail: vitali_turchina@mail.ru

M3BecTHO, 4YTO OpraHu3M 4eJloBeKa CO BCEMH BXOJAIIMMU B HETrO
(U3HOJIOTUYECKUMU  CUCTEMaMU HUMEET CBOIO  IPOCTPaHCTBEHHO-BPEMEHHYIO
OpraHu3alliio, a K JECUHXPOHM3ALUU LHUPKAJWAHHBIX PUTMOB MOKET INPUBOIUTH
MCKYCCTBEHHBII IEpeBO/ BPEMEHHU. B Takux ycllOBUSAX HEIOCTATOYHO MCCIIEIOBAHBI
aCHEKThl PEAKIUU OMOIJIEKTPUUYECKON AKTUBHOCTH MO3ra Yy 3J0POBBIX MOJIOABIX
JIIOJIeH, Y€l poJ1 AeSITEILHOCTH CBSI3aH ¢ MHTEHCUBHOM YMCTBEHHOU padoTtoi. Llenbio
HacTosule paboThl SBUJIOCH U3ydeHHe KapTuHbl OOl -marTepHa y MNpakTHUECKH
3I0POBBIX CTYJCHTOB MEIHWKOB B CBSI3M C HCKYCCTBEHHBIM MEPEBOJIOM BpPEMEHU
BECHOM.

v 18 CTYJICHTOB MEJIMKOB (18.9£0.3) JeT c MTOMOIIBIO
KOMITBIOTEPU3HUPOBAHHOTO dJIeKTpodHIeanorpadguueckoro komiekca «Tpegexcey
peructTpupoBaiv Tekyiryro OOI'. buonoTreHmuanspl OTBOAWIM MOHOMNOJISIPHO OT 16
JIOKYyCOB COTIJIaCHO MexayHapoaHou cucteme «10-20».Ilpouenypa uccienoBaHus
BKIJIIOUana B cels peructpanuio O Mpu 3aKphITHIX/ OTKPBHITHIX Ta3ax U B XOJE
pemienust apupmMeruyeckor 3amaud. OO[-aKTUBHOCTH y BCEX HCHBITYEMBIX
peructpupoBasid ABaxbl B Mapte 2013 roga: 3a 3 gHS 10 U, MOBTOPHO, Yepe3 3 JIHS
moclie TmepeBoja BpeMeHM Ha dyac Breped. s momydeHHbIX oO0paszmoB 200
BBIUHCIISIIN CHEKTPAIbHBIE MOIIHOCTH OCHOBHBIX YaCTOTHBIX JIMANa30HOB (JenbTa-,
TeTa-, abda, oeral-, 6era2-), onpezaenssi HOPMUPOBAHHBIE 3HAYEHUSI OTHOCUTEIIbHOMN
cnektpanbHoii MomHOcTH (OCM). Hcnonb3ys wmemmany (Me), T-xputepuii
Bunkokcona BoimonHunu ananu3 A ppontanbHbix (F3, F4) u uentpanbHbIX
nokycoB (C3, C4) peructpanuu.

Haubonee BbipakeHHOE U3MEHEHHUE BEJIMYMHBI U XapaKkTepa J0JIeBOro BKIaaa B
kaptuHy OOl -marrepHa mmeno mecto B orBeneHusx C3, C4. Kak no, Tak u mocie
NepeBoJia BPEMEHU YCTAaHOBWIM YCTOWYMBOE CHU)XEHHE J0JM alb(a-puTma mnpu
BBINIOJIHEHUU CTYJEHTAaMU KOTHUTHBHOI'O TECTa II0 CPAaBHEHHIO C COCTOSIHHEM
dbyukmuonanpHOoro mokost (p=0.000). Ilpm »TOoM, ecnmu A0 TEepeBOJa BPEMEHU
HaOJII0/1aNu yBeJIMUYEHUE BKiIaaa B oOuryro kaptuHy O3I-aktuBHoctn OCM Ttera-,
oeral,2- puTMOB, TO IIOCJIE UMEJIO MECTO UX CHHIKEHHE, HO Ha YPOBHE TeHAECHUIUHU. [10
nepeBojia BpeMeHHM Oojiee pa3HOOOpa3HOW Oblia kapTmHa ODI-marrepHa mpu
pemennu 3a1auyu B Jokycax F3, F4: ysennuenue nonu OCM tera- u IenpTa- puTMOB
(p=0.01), npu cHwxkenun anbda- (p=0.01). Ilocine mnepeBoga BpeMeHU SBJICHUS
JECUHXPOHO3a Ha YPOBHE TCHJICHIIUU MTPOSBIIIUCH TOIHKO B CHIDKCHUH TE€Ta-pUTMA.

Takum 00pa3oM, MpU HMCKYCCTBEHHOM II€PEBOJEC BPEMEHH YCTAaHOBWIIH
peakuuio JECUHXpPOHO3a B KapTuHe OJI'-marrepHa CTYAEHTOB, BBINOJHSIOMINUX
KOTHUTHBHBIN TECT.
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EFFECT OF SLEEP DISORDERED BREATHING ON VASCULAR
STIFFNESS AND CENTRAL AORTIC PRESSURE IN PATIENTS WITH
ACROMEGALY

Vaulina D. I, Korostovtseva L. 1, Kravchenko S. 1,

Semenov A. 1, Tsoi U.I, Sviryaev Yu. I, Grineva E. ™’

! Federal North-West Medical Research Center

’First Paviov State Medical University of St. Petersburg, St. Petersburg

Objective - to evaluate vascular stiffness and central (aortic) blood pressure
(cBP) in patients with active acromegaly depending on the presence of sleep
disordered breathing (SDB).

Methods. A total of 37 patients with active acromegaly (27 women and 10
men), mean age — 51.3 = 11.5 years old. The mean acromegaly duration was 7.84
(1; 30) years. The average level of growth hormone (GH) was 17.7 (22.2; 55.7)
ng/ml. Systemic hypertension was diagnosed in 27 subjects. All patients underwent
a full in-lab polysomnography (Embla, Natus, USA). Vascular stiffness (pulse
wave velocity, PWV, augmentation index) and cBP were assessed by applanation
tonometry in the morning after in-lab sleep study (SphygmoCor, AtCor, Australia).

Results. SDB was found in 27 patients with the mean apnea-hypopnea index
(AHI) of 16 (5-92) episodes per hour of sleep. In the remaining 10 patients AHI
was 2 (1-4) episodes per hour of sleep. Patients with SDB had higher systolic cBP
[116.0 £ 9.2 and 107.0 = 17.7 mm Hg, p = 0.021] and PWV [7.2 £ 1.3 and 5.6
3.6 m/s, respectively, p = 0.014]. However, PWV differed significantly only in a
subgroup of individuals without hypertension [p = 0.016]. Correlation analysis
demonstrated a moderate direct association between AHI and cBP(p = 0.4; p =
0.01) and with the level mean BP in aorta (p = 0.33, p = 0.04). However, after
adjustment for age and hypertension presence the correlations were non-significant
(p = 0.11 and p = 0.12, respectively). Markers of acromegaly activity (growth
hormone and insulin-like growth factor) did not correlate with PWV and c¢BP (p>
0.05).

Conclusions. In patients with acromegaly vascular stiffness and cBP do not
extend beyond the normal range — both in SBD subjects and those without sleep
apnea. SDB do not lead to an increase in vascular rigidity and cBP in acromegaly
patients.
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BJIUSAHUE HAPYHIEHHI?I}[I)IXAHI/I}I BO BPEMJ CHA HA
INOKA3ATEJIA COCYAUCTOU ’)KECTKOCTH H HEHTPAJIBHOI'O
AOPTAJIBHOI'O JABJIEHUA Y BOJIBHBIX AKPOMEI'AJIMEN

Baynuna JI.A.", Kopocmosyesa JI.C.', Kpaguenxo C.0.", Cemenos A.IL.",

I[oii V. A.", Ceupses FO.B.", I'punesa E.H."”

T@rey «Cegepe-3anaonulit (hedepanvHulii MEOUYUHCKUIL UCC1e008aMeNbCKUTL
uenmp» Munucmepcmea 30pagooxpanenus P@

‘Irs0Yy BIIO «llepevtit Cankm-nemepoypecKkuil 20cyoapcmeeHHblil
Mmeouyunckuii ynugepcumem umenu axkao. U.I11.11asenosea» Munzopasea Poccuu,
Canxkm-Ilemepoype

Heap wuccaenoBanms. OieHUTh MOKa3aTeIN KECTKOCTH COCYJIHUCTON
CTEHKM W LEHTPAJIbHOro (aoprajlbHOro) aprepuanbHoro npasieHus (LIAD) y
OOJBHBIX AKTHBHOW (OPMON aKpOMEraJud B 3aBUCHMOCTH OT HaJWYUs
HapyuieHui asixanus Bo Bpems cua (HJIC).

Marepuasbl u Metoabl. O0cnenoBaHo 37 MaMEHTOB ¢ aKTUBHOW (opMOi
akpomeranuu (27 xenuuH u 10 myxuuH), cpeanuil Bo3pact - 51,31 1.5 rona.
Cpenusast nnutenbHOCTh 3a0oneBanusi coctaBuia 7.84 (1;30) roma. Cpegnuit
ypoBeHb comatorpornHoro ropmona (CTI') cocraBun 17.7 (22.2;55.7) ur/mm.
AprepuansHas tunepreHsuss (Al') nuarHoctupoBaHa y 27 denoBek. Bcewm
NAlMEHTaM  BBIMOJHSJIMCh IOJHOE MOJHUCOMHOTpaUUecKoe HCCIeI0BaHue
(Embla, Natus, CIIIA), omeHKa XECTKOCTH COCYJIUCTOM CTEHKH (CKOpPOCTh
pacnipoctpaHenus myibcoBor BojiHbl, CPIIB; wnaexkc ayrmentamuu) u LAl c
MOMOIIBI0 anruiaHanmoHHoH ToHoMmeTpuu (SphygmoCor, AtCor, ABcTpanusi) B
CTaHAAPTHBIX YCIOBHIX YTPOM, MTOCIIE BBITIOJIHEHUSI TIOJMCOMHOTpapuu.

Pesyabtatbl. HJIC BoisBieHbl y 27 OOJBHBIX, CPEIHUNA HHJIEKC aItHO?-
runionnHod (MAT') - 16 (5-92) snu3on0oB B yac cHa. Y ocTaibHbIX 10 manueHToB
HUAT cocraun 2 (1-4) B yac cHa. Y maruentoB ¢ HJC Obutn BbIllie TOKa3aTenu
cucronnueckoro nasienus: B aopte (LICAJ) (116.0£9.2 u 107.0£17.7 mMm pT. cT.,
p=0.021) u CPIIB (7.2+1.3 u 5.6+3.6 m/c coorBercTtBenHo, p=0.014). Ilpmu
aHaJIu3€ B MOArpyImnax O00JbHBIX 3HauUuMble paznuuusd 1o CPIIB BwisiBiI€HBI TUIIb
B noarpymnie auiy 6e3 Al (p=0.016). 1o pe3ynbraram KOppEISIHOHHOTO aHAIN3a
BbIsiBiicHa TipsiMasi B3aumocBsizb MADT ¢ LICAJL (p=0.4; p=0.01) u ¢ ypoBHeM
cpeanero nasieHus: B aopte(p=0.33; p=0.04). Oqnako npu BBEJICHUU MOMPABKU Ha
Bo3pact u Hanmnuue Al koppensiuu ¢ MAT 6putn HesHaunmbiMu (p=0.11 u p=012

cootBeTcTBeHHO).  [lokasarenmu  aktmBHOocTH  akpomeramuu  (CTIT  wm
WHCYJIMHONOA00HBIN (pakTop pocta) He ObuM B3ammocBs3aHbl ¢ CPIIB u 11AJ]
(p>0.05).

BoiBoabl. Y OonbHbIXx akpomeranueirr ¢ HJC wm 06e3 HuX, mokaszaTeinn
JKECTKOCTH cocyaucToil cteHku M 1[AJl He BBIXOIAT 3a TpaHUIlbl HOPMAaJIbHBIX
sHaueHud. HJIC y nun ¢ akpomeranuedd u Al He BIHSIIOT Ha IOKa3aTelH
KECTKOCTH cocynucton creHku u [TA/L.
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