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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Goal: Our work aimed to investigate the changes of focal
epileptogenic threshold at different stages of sleep-waking cycle
(SWCQ).

Materials and methods: Experiments were carried out in adult
Wistar rats. Under ketalar anesthesia electrodes were implanted
stereotaxically into the brain structures, according to Paxinos
and Watson atlas coordinates. Epiletiform Discharges (ED)
were induced by electrical stimulation of dorsal hippocampus.
In addition, reduction of neocortical activity via spreading
depression (SD) was induced in the neocortex by bilateral
application of 12% KCL solution.

Results and Conclusion: It was found that EDs were
more durable at the stage of slow sleep than in wakefulness.
Consequently, during slow sleep, the hippocampal epileptogenic
threshold was lowered. Prolongation of EDs of hippocampal
origin during SD was also observed in neocortex.

According to the data obtained one of important factors
increasing susceptibility of hippocampus to EDs , at the stage
of slow sleep, should be the weakening of tonic inhibitory
influence of the cortex upon hippocampus, resulting in decreased
epileptogenic threshold in the latter.

Key words. Sleep-waking cycle, focal Epileptiform
discharges, spreading depression, hippocampal epileptogenic
threshold.

Introduction.

Epilepsy is a widely disseminated poly-etiological disease
covering 0,5-2%of the world population. There are two forms of
epilepsy: lidiopatic and 2. symptomatic. Reasons inducing the
latter are mostly known. They are related to traumas, infections,
or some other lesions of the brain. Whereas the causes of
idiopatic epilepsy (grand mal, petit mal etc.,) are not yet known.

Special attention should be paid to the fact that in some
patients’ epileptic discharges(EDs) mainly have place during
wakefulness, while in others they appear during slow sleep. The
former case could be explained by increased activity of cerebral
neurons and thus by enhancement of their sensitivity to EDs.
On the other hand, Generation of EDs in slow sleep, when the
activity of cerebral neurons is low and their susceptibility to
EDs should be thus decreased, remains inexplicable and needs
further experimental investigations. In the present experiments
epileptiform seizures were induced at different stages of the
regular sleep-wake cycle (SWC) [1-10].

Materials and methods.

In vivo experiments were carried out on male Wistar rats
weighing 300 g. Animals were housed in 12:12 h light/dark
conditions with ad libidum access to food and water. All
precautions were taken to minimize the pain or discomfort
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of the animals. All experiments were carried out according
to NIH guide and permission was obtained from local ethical
committee. Rats were anesthetized with ketamine (100 mg/
kg) and the stimulation and recording constantan electrodes
(0. d. 0.15 mm) were implanted in the dorsal hippocampus
and neocortex according to stereotaxic coordinates by Paxinos
and Watsons [8]. Bipolar electrodes were implanted also
into the cervical muscles and orbital cavity. The EDs which
were induced by high-frequency electrical stimulation (30hz)
of the dorsal hippocampus (DH) were recorded with an
electroencephalograph. Spreading depression (SD) was induced
in the neocortex by bilateral surface application of 12% KCL
[6]. Experimental data were statistically processed according to
the Student’s t-criterion.

Results and Discussion.

In the first set of experiments regular SWC, its stages
and fluctuations of susceptibility of the hippocampus to
EDs were studied. For the characterization SWC four
parameters were assessed: gross potentials of the neocortex,
hippocampus, cervical muscles, and electrical correlates of
rapid eye movements (REM). Figure 1 presents after 12h
sleep deprivation figure shows that during quite wakefulness
(Figure 1A), neocortical electrical activity is more or less
desynchronized: it consists of low voltage rapid potentials
(1% trace). The electrical activity of the dorsal hippocampus is
also desynchronized (2™ trace). The tone of cervical muscles
is fairly high (4" trace). Few oscillations expressing the rapid
eye movements (3 trace). Figure 1B corresponds to the stage
of slow sleep, when synchronization of electrical activity is
recorded in the neocortex and hippocampus (1 and 2™ traces).
The REM is not observed (3% trace) and the tone of cervical
muscles is high (4" trace). In Figure 1C slow sleep transits into
paradoxical sleep (or REM-sleep): both the neocortical and
hippocampal electrical activities are desynchronized, REMs are
manifested, and tone of cervical muscles is decreased. Figure
1D presents the transition of paradoxical sleep into slow sleep:
the neocortical and hippocampal synchronization are followed
by the abolishment of REMs and by enhancement of the tone of
cervical muscles.

In the following set of experiments the changes of focal EDs,
produced by high frequency electrical stimulation of DH, were
investigated in the stages of wakefulness and slow sleep. At the
beginning of each experiment the DH was stimulated by three
trains of high-frequency electrical stimulation (30 Hz, 5-7s
each train) with interstimulus intervals of no less than 20 min.
If the durations of induced EDs were more or less equal the
epileptogenic threshold of DH was considered stable.

One of the typical cases of such experiments is shown in
Figure 2. The upper three EEGs (Figure 2A) were recorded
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Figure 1. Electrical correlates of the stages of SWC.
Records: 1. neocorticograms, 2. Hippocampograms, 3. REM; 4. Tone of cervical muscles. A. wakefulness; B and D — slow sleep; C. REM sleep.
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Figure 2. EDs of hippocampal origin in wakefulness (A) and slow sleep (B). Records: 1 — right neocortex 2 — right hippocampus. Stimulation of
right DH (30Hz, 10V, 3s solid line under EEGs) C — Duration of hippocampal seizures evoked by electrical stimulation of hippocampus during
wakefulness and slow wave sleep. Means+SD, * p<0.001 (n=5) Student t-test.
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Figure 3. EDs of Hippocampal origin before (4) and during (B) SD in the neocortex. Records: 1 — right neocortex; 2 — right hippocampus.
Stimulation of right DH (30Hz, 10V, 3s solid line under EEGs) C —Duration of hippocampal seizures evoked by electrical stimulation of hippocampus
under normal conditions, after induction of SD and after the termination of SD. Means=SD, * p<0.001, (n=5) Students t-test.
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during wakefulness. Stimulation of DH (solid line under EEGs)
induced focal EDs in the hippocampus and neocortex bilaterally.
The EEGs presented in Figure 2B, were recorded from the same
brain structures but at the stage of slow sleep. It is seen that EDs
induced from DH are longer than those evoked in wakefulness
(compare A vs B). The results of the statistical evaluation of this
series are shown in Figure 2C.

The above experiments results seem illogical if one considers
that epileptogenic threshold of any brain structure depends
upon its neurons excitability: the higher excitability the lower
their epileptogenic threshold. The problem could be solved by
suggestion that at an awake stage of an animal the neocortex
exerts a tonic inhibitory influence upon hippocampal structures
and decreases their susceptibility to EDs. At the stage of slow
sleep, the inhibitory tonus of the neocortex attenuates and thus
susceptibility of DH to EDs increases.

Proceeding from the above-mentioned, in the following
experiments the focal hippocampal EDs were induced during
both normal and suppressed neocortex activity.

The results of these experiments are presented in Figure 3. It
is clear that under normal activity of the neocortex stimulation
of DH elicited brief EDs, in both hippocampus and neocortex
(Figure 3A). The following EEGs were recorded 30 min
following bilateral application of 12% KCI solution onto the
brain that caused SD in cortex. Under these conditions the
duration of hippocampal EDs was significantly higher (Figure
30).

Conclusion.

According to the results of the above experiments one of
the important factors increasing a susceptibility of the DH to
EDs at the stage of slow sleep, should be the weaking of tonic
inhibitory influence on the hippocampus, which decreases the
epileptogenic threshold of the latter.
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N3MeHeHNs YMMJIENTOTeHAT0 IOPOTra THPOKAaMpa B NUKJIe
cHa M 00APCTBOBAHNSA

9.Capanumze', U./Iuacamunze', JI.Xyuya’

'Bamymcckuti - 2ocyoapcmeennuii  yHueepcumem - um.
111 Pycmasenu
Xenvcuxop - Hspaunscko-I pysuncrkas — medicoyHapoOHas

muozonpogunvhas knunuxa. Tounucu Ipy3us

KiioueBbie caoBa: KT CHa-00IpCTBOBaHMS; OYaroBble
snuIenTH(GOPMHEIE pas3psiel, PacIpoCTPaHSIONIYIOCs
JieTpechs, TUIIOKaMIaIbHBIN 3MUIENTONeHHBIH TOPOT

Heab. wucnemoBanus OBIIO W3ydYEHHE JUHAMHKa IOpOTa
(OKaNTBHBIX SMWIECNTU(GOPMHBIX Pa3psaoB B pa3HBIX CTaJUIX
CHa 1 0OIPCTBOBAHUSA

Metoapl. In Vivo SKCHEepHMMEHTHI CTAaBHIIMCh Ha OEJbIX
kpucux (mmHMM Bucrap). Ilog keramapoBeIM HapKO30M



JIEKTPOJIB! BXKUBISINCH B TIyOWHHBIE CTPYKTYpHI TOJIOBHOTO
MO3ra MO KOOpAMHAaTaM U3 CTEPEOTAKCHUYECKOro arjaca
[Makcunoc w  Barcona. DOmnwientugopMHbIE  pa3psIbl
BBI3BIBATINCH UIEKPHUUECKUM  pa3[pakKeHUEM JOpCaTIbHOrO
runokamna.CHIKEHHE  aKTUBHOCTH  HEOKOpPTEKca  depes
PpacIpoCTpaHsIONIYIOCs JETTPECHIO BBI3BIBATIOCH OMIaTepaIbHOM

armkamuedr  12%  pactBopa KCl-a Ha moBepxHOCTB
HEOKOpTEKCa.

Pesyararel u  o0cay3genme. bbulo mokazaHo, 4TO
snuIenTH(GOPMHEIE pa3psab BP), BBI3bIBAHBIE

QJICKPUYCCKUM pa3ApaKCHUEM JOPCAJILHOT'O I'MIIOKaMIia, ObLIN
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JUIMTeNbHEE B (pa3e MEIUICHHOTO CHA YeM MpH 00JIpPCTBOBAHHUU
’)KuBOTHOTrO. (CrenoBaTeNbHO, BO BpeMsi MEMJIEHHOTO CHa
SMUJIENITOTEHHBIM OPOr TUIOKANMa CHWXXEH. Y inHeHue DP
TUITOKaMIIAJIFHOTO TPOUCXOXKICHUS HAONIOanach TakXkKe Ha
(hoHE pacIpOCTPaHSIONICCH S ISTIPECHH , T.€. KOT[a AKTUBHOCTh
HOBOM KOPBI CHUXKEHA.

BoiBoabl. CHIKEHME SIWICNITOTEHHOTO MOpora Trunokammna
HA CTaJIMU MEJIJICHHOTO CHA, IT0 BCE BEPOSATHOCTH, 00YCIOBICHO
CHIDKCHHEM aKTUBHOCTH HOBOW KOpHI W OclalJeHueM
€¢ TOHWYECKH TOPMO3SIICTO0 BIUSHUAS Ha JHUMOWYCCKUE
CTPYKTYPBI, B TOM UKCJIE€ U HA TUIIOKAMIL.
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