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Y xpric WAG/Rij (n="7), aBIrOIMXCcsl MOAENbIO a0CAaHCHOM 3MIIETICUU, B COCTOSTHUY ITACCUBHOT'O OOAPCTBO-
BaHUSI OOHAPY>KEHBI aHOMAJIbHBIE KOMIUIEKCHI IBUXKEHNI MIEHHO-TPYTHOTO OTAena (B3gparuBanusi). Ha ¢o-
HE IECHHXPOHU30BaHHOI HU3KOAMIUIUTYAHOM 3JIEKTPUYECKON aKTUBHOCTH MMAPUETATIBHON U 3pUTEILHON KO-
PBI HOSBISUINCH TUOO CIAK-BOIHOBBIE pa3psfibl B KOPTHKOrpamMme, MO0 B3[AparuBaHus B aKTOIpPaMMe
IPYAHON KJIeTKU. BO3HUKHOBEHNE CIaliK-BOTHOBBIX Pa3psiiOB PEMSITCTBOBANIO B3AparuBaHuto. Eciu paspsp
TIOSIBIISITICSI MEXKAY B3[IParMBaHUSIMU, TO MHTEPBAJ MEXKAY B3[[parnBaHusIMuU yBenununBascs. OCOOEHHO BaXKHO,
YTO B pe3yNbTaTe BblUeTa AIUTEIBHOCTH pa3psfia paclpefeeHe HHTEPBAIOB MEX/Y B3lpariBaHUsIMU 1O-
Jy4aJIoCch TAaKMUM K€, KaK IPH OTCYTCTBUHU CHAHK-BOIHOBBIX Pa3psifloB MEXAY HUMH. DTOT pe3yJbTaT MOKa-
3bIBAET, YTO BO BpeMs pa3psiia pa3BUTHUE INpoliecca, MPUBOJSILETO K B3[parBaHUIO, OCTaHABIMBAETCI Ha
BpeMsI pa3psifia, T.e. 0 OKOHYaHHUH pa3psifja MPOIEecC Pa3BUBAETCS HE C HAYAJIILHOTO YPOBHSI BO30YXK/ACHUS, a
C TOTO YPOBH$, Ha KOTOPOM €r0 OCTAaHOBIII Pa3psifl.

Karouesvte cnosa: kpvicot WAG/RIj, abcarchas snuaencus, 331, cnatik-804H08ble pas3psaobl, 830pazusamie,
8CMABOYHDLIL BOOX.

Temporal Sequence of SWD Emergence and Spontaneous Jerks in WAG/Rij

Rats with Absence Epilepsy
I. P. Levshina, N. N. Shuikin, G. D. Kuznetsova, Gilles van Luijtelaar

Institute of Higher Nervous Activity and Neurophysiology, Russian Academy of Sciences, Moscow, Russia;
Nijmegen Institute for Cognition and Information, Nijmegen, Netherlands,
e-mail: ilevshina@ihna.ru

In rat model of absence epilepsy, abnormal complex movements of cervicothorathic part (jerks) were observed
in the state of passive wakefulness. When a desynchronized low-amplitude electrical activity was recorded in
the parietal and visual cortex, either SWD or jerks were observed. The SWD appearance prevented a jerk. If
the discharge appeared between jerks, the interval between jerks increased. Particularly important is the fact
that after subtraction of the discharge duration, the distribution of intervals between jerks became the same as
in the absence of the SWD. This finding shows that an SWD just interrupts the development of a jerk. That is,
when the discharge is over, the jerk develops from the level at which it was stopped by the discharge rather than
from the initial level of excitation.

Key words: WAG/RIj rats, absence epilepsy, EEG, spike wave discharge, jerk, insert inhale.

B3IPATNBAHUU Y KPBIC C ABCAHCHOMU SIUJIEIICUEN (WAG/Rij)

OCHOBHBIM TOKa3aTelleM HEKOHBYJIbCHBHOW ab-
CAHCHOM SNUJIEIICUH SIBJISIFOTCS CIIOHTAHHO BO3HUKAIO-
1€ B HEOKOPTEKCe TIE€HEpalM30BaHHbIE pa3psibl
muK-BoTHa (spike-wave discharges, SWD). U3BecTHBI
XOpOIINE MOJIENIN MeHETUIECKON a0CaHCHOU 3IuIIel-
cnn y XuBOTHBIX. DTO KpbIckl GAERS 1 WAG/R]j [6,
9,10, 16]. Y oTHX KUBOTHBIX KPOME TUIMMYHBIX pa3ps-
OB HCCIIeloBaTeNd OTMEYalIN LEeJblid psif| JOIOIHU-
TENbHBIX NPU3HAKOB MATOJOTUH, NPOSIBISIOLINXCS B
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nmoBefieHnu KpbIc. Tak, HabIIoamu MUOKJIOHUU: Xa-
paKkTepHbIEe MOAEPTUBAHUST BUOPUCC, MBIIIL MOPJBI,
MasTHUKOOOpa3Hble packKauyMBaHMs IOJIOBbI, HUCTarM
rna3 [17, 20]. Bce nepeuncieHHble OCOOEHHOCTH MO-
BEJICHUSI OTHOCSITCS K TIPOSIBJICHUIO BPOXKJCHHBIX JIBU-
raTelbHbIX aKTOB 3KUBOTHOTO, OCYIIECTBIISIEMBIX B
MCKaXKeHHON (popMe HealeKBaTHO CUTyanuu. Y KpPbIC
WAG/Rij oTMedeHbI TakKe I3MEHEHNs puTMa u (hop-
MBI JbIXaTeNbHbBIX IBIKCHNM, cBs13aHHbIe ¢ SWD. BbI-
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JIM OTUCAaHbI BHICOKOAMIUTUTY/HbIE BCTABOYHBIE BIO-
X{, WCKAXKAIOIIME PUTMHUYECKOE TEUYCHUE JIbIXaHUs
[19]. ITpu Bu3yanpHOM HaGIIOIEHNN MOKHO OBIJIO 3a-
METUTH, YTO UM COOTBETCTBOBAIIN KOPOTKHE B3[Ipar-
BaHUs KUBOTHOTO. [10 BceM nmpu3Hakam 3T B3[lparu-
BaHUs ObUIM BbI3BaHbl KPAaTKUMM COKpAICHUSIMU
MBI IIEUHO-TPYAHOTO OTAENA.

Lenpto Hacrosimein pabOThI, MPOBEACHHON Ha
kpbicax WAG/Rij, 6610 conocTaBlIeHEe BO BpEeMEHI
BO3HUKHOBEHHMS Pa3psiOB NMHUK-BOJTHA B KOPE MO3ra 1
AQHOMAJIbHBIX ABMKEHMI TPYIHON KIIETKH — B3[paru-
BaHMi. [leTambHOE WCCIeOBaHNE BPEMEHHOTO Xofa
LUEHTPAIbHBIX U NepudepuiIecknx NpOsIBICHUN ab-
CAHCHOM 3MIIETICHY IO CUX ITOp HE MPOBOAMIOCH. MH-
Tepec K KOJIMYECTBEHHOMY COIIOCTABJIEHUIO BPEMEH-
HBIX XapaKTEPHUCTHK IEHTPAIBHBIX 1 NeprugepUIecKux
NPOSIBIICHNUI aOCAHCHOW SMUIICTICUH B 3KCIIEPUMEHTAX
Ha >KUBOTHBIX OOYCJIOBIIEH UMEIOLIUMUCS B INTEPaTy-
pe JIaHHBIMHU O B3[parMBaHMSX, BO3HUKAIOIIMX He3a-
BHCUMO OT NpUNagkoB [4], u “mpoBanax’ BPEMEHHU Y
OOJILHBIX 3nuiencuei [5, 7, 8].

METOJMKA

PaGora BbINONHEHA Ha CEMH KpbIcaX caMIax
WAG/Rij. Bo3pact KuBOTHBIX cocTaBisiin 6—7 mec.,
Macca 250-350 r. 2ZKuBoTHble cofiep:Kaliuch B BUBApUH
IPY €CTECTBEHHOI CMEHE OCBELICHHOCTH B TEUCHUE
CYTOK U HEOTPaHHUEHHOM JIOCTYIIE K BOJIE M TUIIIE.

CkanbnupoBaHWE€ U BXKUBJIEHHE XPOHUYECKUX
3JIEKTPOAIOB MPOBOAMIIN C MCIONIB30BAaHUEM XJIOpal-
ruapata (4%-sb1ir pactBop, 1 mi/100 T mMacchl Temna,
BHYTPHOPIOUIMHHO) U 2%-HOr0 pacTBOpa HOBOKauHA
U1 MECTHOW aHeCTe3WH. DJEKTPOAbl (HUXpOMOBas
MPOBOJIOKA IraMeTpoM 150 MKM mim cTallbHbIE BUH-
Thl) UMILTAHTUPOBAJIU SMUAYPAIBLHO Hajl (pPpOHTANB-
HOI1, TapUeTaNbHON 1 3aTBIJIOYHON O0IaCTsIMI KOPBI.
MuagnddepeHTHRI 2IIeKTPO]] HAXOAWICA Hal MO3-
»keukoM. Ileprop BoccTaHOBIIEHNS XKUBOTHBIX IIOCTIE
onepauuy coctasisia 7—10 gHeit. MoHoOMoONsApHY!O 3a-
IUCh 3NEKTPUYECKON aKTUBHOCTH MO3ra NPOBOJUIN
Ha a3Huedanorpage BST-2000 ¢upmbr “Bioscript”
(I'epmanus). BepxHssd rpaHunia 4acToT perucTpanyn
93T cocrasmsma 70 I'u, mocrosiaHas Bpemenu 0.3 c.
OnHOBpPEMEHHO Ha OJHOM U3 KaHAJIOB 3HIedasorpa-
¢pa permcTpupoBanM aKTOrpaMMy MIEHHO-TPYJHOTO
OTfeJla KPBICBI C IIOMOUIIBIO YIOJBHOTO JAaT4MKa,
3JIEKTPUYECKOE CONPOTHUBICHUE KOTOPOI'O U3MEHS-
JIOCh B 3aBMCUMOCTH OT CTENEHN HaTsKeHusl. Curnan
[aT4YMKa MPOXOAIIT (PUIBTPALUIO C BEPXHEH IpaHUIICH
15 T'n u nocTosiHHOM BpeMeHu 1.5 c. [laTuuk pBuxe-
HAW 3aKPEIUIUIM Ha BEHTPAIBHOW CTOPOHE TPYAHOMN
KJIETKHU >XMBOTHOrO. JlaT4ynk BbIpaOaThIBajl CHTHA,
MPONOPILMOHATIBHBIN JbIXaTEeNbHbIM [IBIDKCHHSAM, a
TaK>Ke pearnpoBaj Ha Apyrue ABMKEHUS, COCTABIISIB-
IIMe JABUTATENbHYI0 aKTUBHOCTh >KMBOTHOTO, B TOM
yicJie, 0 BU3yaJIbHOMY HaOJIIO[iEHUIO, Ha B3[[parusa-
HUSI IEHO-TPYHOTO OTAENA.

XKYPHAII BBICIIEM HEPBHOU JESATEJIBHOCTH

JJEBIIMHA wu np.

Heo6omnbmmoit (200 x 200 X 400 MM) SIIHUK, B KOTO-
POM HaxopWjach KphbIca, TIOMEIATN B 3BYKO3aruy-
IIEHHYI0O KPaHWPOBAHHYIO 3aTEMHEHHYIO KaMmepy.
[IuTenbHOCTh perucTpanun cocranisiia 2—4 4. Onbi-
ThI poxoauIu B BeuepHee Bpems (oT 18:00 mo 22:00).

B ananu3 BkItO4anu OTpPE3KH 3aIlUCH, HE COAEp-
>KaBIre OOINYI0 JABUTATENHHYIO aKTHBHOCThH, KOTO-
pas BBISBJISIIACH IO BUY CUTHAJIA JaTYMKA JIBUKEHUT.
W3mepsnu [auTelbHOCTH CIAaliK-BOJIHOBBIX Pa3psioB
¥ MHTEPBAJIBI MEXTy HUIMU. B 3ammcsix, MOITyIeHHBIX C
MOMOIIbIO JIaTYMKA MABWKEHUN, U3MEPSIIN JJIUTENb-
HOCTb AHOMAJILHBIX KOMIUJIEKCOB MBIXKEHUH, OTJIM-
YaBIUXCS OT PUCYHKA THIUIHBIX JIBIXaTEIHHBIX CO-
KpalllcHA aMIUIATYJO0M, a OT BCTABOYHBIX BIOXOB —
CIIOXKHOM CTpyKTypoii. [lanee OygeM KOpPOTKO Ha3bl-
BaTh 3TH [IBUKEHUS B3ApAaruBaHUEM, XOTS B UX CIOXK-
HYIO CTPYKTYPY MOTYT BIIUCHIBATHCS SJIEMEHTHI JIbIXa-
TEJNbHBIX IBIKCHUT.

Amnanm3 cMeHbI 9Tix coobrtrii (SWD u B3gparunsa-
HUIl) TPOBOAMIMU C IIENIbIO BBISICHEHUS] BO3MOKHOTO
B3aMMHOTO BJIMSIHUS UX HOsIBIIeHNs. Brigensiiu oTpes-
KU 3alHCed, HE COAEepIKalllie AaKTHUBHbIX JBUKCHUMN
>KMBOTHBIX, a TaKXe JNINTEILHON METIEHHOBOJIHOBOM
aktuBHOCTH Ha DJI'. T1o maHHBIM, MONY4YEHHBIM NIPU
00paboTKe 3ammceit OTOOPaHHBIX OTPE3KOB, MPOBO-
AWM CONOCTABIICHNWE [JIUTEIBHOCTEl WMHTEpPBAJIOB
MeXAy B3aparuBanusiMu 1 SWD. 9To mo3BOIMIIO MPo-
BECTH CTaTUCTUYECKYIO OLIEHKY, BIUSIET JIM BO3HUKHO-
BeHne SWD Ha iMTenbHOCTh MHTEPBAJIOB MEXAY
B3[[paruBaHusaMy, ecau SWD npepsiBanu B3gparusa-
Husl. Onpepfesnsiiy CTaTUCTUYECKYI0 3HAaYMMOCTh I10-
SIBJICHUSI B3[[paruBanuii nepeyn u nocae SWD.

OLEHKY OCTOBEPHOCTH IOJy4aeMbIX pE3yJIbTa-
TOB nposopunu B nakere nporpamm STATISTICA.

PE3YJIbTATHI UCCJIETOBAHUN

Pa3pspe1 muk-BonHa y Kpbic WAG/RIj B cocTosTHUM
[IACCUBHOT'O OOJPCTBOBaHMS BO3HUKAIOT CIIOHTAHHO
mu60 B BUjE OMMHOYHBIX 3MU30/10B (puc. 1, A) , 1160
B BUJE LETIOYEK, COCTOSIIIINX U3 HECKOIBKUX Pa3psiioB,
pasfeNieHHbIX WHTepBajiaMu OT 2 fo 25 c. Puc. 1, b
MpefICTaBIsIeT ANarpaMMmy JJIMTENbHOCTEN pa3psifioB
napueTanbHoil Kopbl Kpbic WAG/Rij, mocTpoeHHyO
[0 TaHHBIM, NOJYYEHHBIM B 3TOi padore. M3 nna-
rpaMMbl ciefyeT, uTo B 70% ciydaeB AJIUTENBHOCTh
SWD nexurt B npepienax 1-8 c. Pazpsubl giauTeabHo-
CTBIO 15 ¢ 1 Gosee BcTpedaroTcs peiKo.

AMIIUTYAa U 4acTOTA JbIXaTEJbHBIX JBUXKCHUI
IIPU CHOKOMHOM COCTOSIHUM >KMBOTHOTO MEHSIFOTCS
Masno. OHaKko BpeMs OT BpeMeHH NPaBUIbHBIN pUTM
AbIXaTENbHBIX JBUKEHHN BHE3AITHO HapyluaeTcs. Mbl
BbIfIEJIsSiEM [BAa THUIIAa W3MEHEHUN, BO3HMKAIOIIUX Ha
(poHe pUTMUYHBIX ABUKEHUII IpyfHON KieTku. [lep-
BbIIl U3 HUX — 3TO TIIyOOKUE BAOXHU, HOJTYUUBIINE B (PU-
3WOJIOTUN JbIXaHUs Ha3BaHWe ‘‘BCTaBOYHBIX . Bcra-
BOYHBII BOX XOPOIIO BUJEH B Ipoliecce OOBIYHOTO
nbixanus. OH COCTOUT U3 OTHOTO TNIyOOKOro BAOXa U
Ne 5

TOM 56 2006
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Puc. 1. Tunmaasiil cnaiik-BoTHOBOM pas3psn (SWD) B aiekTporpamMme napueTanbHOR Kopsl Mo3ra KpeIckl WAG/Rji (A) u ana-
rpamMMa JUInTenpHocTel paspsnos (5). b: Mo TOpU30HTaNU — BPEMS, C; IO BEPTUKAJIN — YHUCIIO Pa3psoB N.

Fig. 1. Typical spike-wave discharge (SWD) in the electrogram of parietal brain cortex of the rat WAG/Rij (A) and diagram of dis-
charges durations (5). b: abscissa — time, sec; ordinate — discharge number (V).

OTHOCHUTEIBHO 3aTSHYTOTO BbIJOXa. BcTaBouHbIE
BAOXH XapakTepHs! Ayt Kppic WAG/RIj. Y aTux KpbIC
KpOME TUMUYHBIX BCTABOYHBIX BIOXOB HAOIIOJAIOTCS
Tak>Ke B3[parvBaHusl IIEHHO-TPYJHOTO OTHAENa —
CIIOXKHBI JBUTraTEJbHbII AaKT, AHOMAJBHBIN KOM-
mekc apkenuil. Ha puc. 2, A noka3zan pparmeHt 3a-
MIUCY C aHOMAJILHBIMH IBU>KEHUSIMU TPYIHON KIIETKH U
C OOBIYHBIMH BCTABOYHBIMHU BIOXaMH, TIOJTyIYEHHBIN B
YCIOBUSIX CIIOKOMHOrO 6ofapcTBOBaHMs. OTKIOHEHUE
JIMHUU BHU3 COOTBETCTBYET BIOXY. B OONBLIIMHCTBE
CIly4aeB pa3jnyre aMIUTUTY/] He TTO3BOJISET MOKa3aTh
TIOJTHOCTBIO 3aMHCh B3[IparvBaHus B OTHOM MacIiTabe
C NbIXaTeJbHbIMU ABWXKEHUSMHU. [[ns1 miutrocTpanuit
OTOOpaHbI 3alich, Ha KOTOPBIX aMIUIUTYAbI OOOMX
MIPOIIECCOB COM3MEPHMBI.

OOBIYHO HAYAJIO BCTABOYHOI'O BIOXA “BIMCHIBAET-
cs”’ B pa3y ouepegHoro Baoxa (puc. 2, b). B otnuune
OT 3TOTO aHOMAaJbHOE MBIXKEHUE, BU3YAJIBHO COOT-
BETCTBYIOIIIEE€ B3[PAruBaHUIO, MOKET MpPEepBaTh MbI-
XaTelIbHOE JIBMKEHHUE B TIIOO0M MOMEHT HE3aBHCHMO
OT pa3bl Boxa uinu Beigoxa (puc. 2, B). Eue onna cy-
LIECTBEHHAs OCOOEHHOCTh B3JIparuBaHUsl COCTOHUT B
TOM, YTO B Hayaje pa3BUTHS Npolecca MOTYT BO3HH-
KaTb HU3KOAMIUTUTYAHbIE OcUUIsu (puc. 2, I), ya-
CTOTa KOTOPBIX B HECKOJILKO pa3 BBIIIE YaCTOThI pe-
TYJISIpHOTO ibIxaHus. VIHOTAa B3[lparuBaHue BbIpaka-
eTCsl B CKaTWH TPYJHON KJIETKH, B 3aMUCH SIBISIETCS
“3epKajbHbIM’ MO CPABHEHUIO C HOPMAJIbHBIM BCTa-

KYPHAIJI BBICHIEYI HEPBHOW JIESITEJILHOCTU

TOM 56

BOYHBIM BJOXOM, T.€. ONpPEAEJIEHHO HE CONEp3KUT
BJIOX.

BapparuBanus MoryT ObITh OfMHOYHBIMH, KakK U
BCTABOYHBbIEC BOXM, HO 4Yallle PErHCTPUPOBANINCH
IPYIIbI, COCTOSIIME U3 IITyOOKHUX BIOXOB U aHOMaJIb-
HBIX COKPAIlCHUI IPYJHON KJIETKH, KOTOPbIE YEPENO-
BaJIUCh C PUTMUYHBIMH JbIXaTEIbHBIMU JIBIKCHUSIMHI
(puc. 2, A).

Comnocrasnenue napamienabHbix 3amucedl 99T u
AKTOTPaMM I'PYIHOH KJIETKHU IOKa3aJlo, YTO BU3Yyallb-
HO BO BpeMsI B3[[ParMBaHMs B 3alUCSX IEKTPUIECKON
AKTHBHOCTU KOPbI MO3ra HEe OOHAPYXXMBAETCS KaKUX-
00 W3MeHeHW. B3nparvBaHus MOSBISIINCH IEpPEN
pa3psaamu (puc. 3, A), uHorga nocie paspspa (puc. 3, b),
HO BO BpeMsl pa3psifia B3[paruBaHusl BCTPEUYAICh pefi-
k0. TonBKO fiBa COBNAJICHUs CIYIMINCH Y OJHOTO XKH-
BOTHOro Ha 80 3aperucTpHpOBaHHBIX Y HEro paspsi-
poB. OTHOLIECHUE COBNAICHUI K OOLEMY YUCITY 3alu-
CaHHBIX pa3psafaoB B rpymme ~2 : 300. ITpu Hanuuum
cepuM B3IparuBaHui pa3psbl MOSBISUIACH, KaK Mpa-
BUJIO, TOJILKO [0 OKOHYaHMU cepur. B cBoro odepens
nenodyka SWD penko npepbIBaiiach B3AparnBaHUsIMI.
IlopcyeT cnyvyaeB OMMHOYHBIX B3pParuBaHui U UX ce-
puii nepen SWD noka3zan, uro nepex 57% SWD (n >
> 100 coObITHIT) C HEKOTOPBIM ONEPEKEHUEM TTOSIBIIS-
roTcs B3AparuBanus. [Tocme SWD B3gparusanus no-
SIBIISUTACH HECKOIIBKO pexe (47%), OMHAKO 3TO pa3iu-
e HefocToBepHO (p = 0.14), m cienyeT cuuraTh, 4TO

N5 2006
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Puc. 2. AxTorpamMmel TpyJHOI#i KIETKH 1 3JIEKTPOrpaMMa NapueTanbHoi Kopbl Mo3ra Kpeickl WAG/Rij. A — BepXHsisl 3aich 10-
Ka3bIBaeT YepefOBaHUE B3AparuBaHMil, BCTABOUHBIX BOXOB M OOBIUHBIX JbIXaTEIbHBIX COKPAIIEHUI B aKTOrpaMMe TPYyAHOI
KJIETKH (OTKIIOHEHHME JINHAY BHI3 COOTBETCTBYET BJIOXY); HIDKHSS 3anuch — 931, 5—I"— coBMerieHne (hparMeHTOB 13 PUBETCH-
HOU Ha A HATHBHOI aKTOTPaMMBbI. 5 — COBMeIIIeHbI BCTABOYHBIE BOXH, HAYaJIO BIOXOB IIPUXOAUTCS HA OIMHAKOBYIO (hasy AbIXa-
TEJTBHOTO IMKJIIA. B — cOBMeIIeHbI aHOMaJIbHbIE KOMILIEKChI ABUXKEHU, B3ipariBaHisl HAUMHAIOTCS B pa3Hble MOMEHTHI IbIXa-
TEJIBHOTO IUKJIA. [ — IpIMepbl HI3KOAMIUTATYAHBIX OCHUJUISIIAL, IPEAIIeCTBYIOIINX B3[parnBaHAIO.

Fig. 2. Actograms of thorax and electrogram of parietal brain cortex of the rat WAG/Rij. A — the upper recording shows the alterations
of jerks, inserted inhales and usual breathing constructions in the thorax actogram (the line deviation downward corresponds to the in-
hale); the lower recording — EEG. 5—I"— superposition of native recording fragments shown in A. 5 — superposition of inserted inhales,
the beginning of the inhale coincides with the identical phase of breathing cycle. B — superposition of anomalous movement sets, the

jerks begin at different moments of the breathing cycle. I"— examples of low-amplitude oscillations which precede jerks.

MBI FIMEEM J[IeJI0 C PABHOBEPOSATHHIM IIOSBICHUEM
B3paruBanuii nepep u nocie SWD — 50%.

TeMm He MeHee HU3KUI ypOBEHb COBHAJICHUIA €lle
He O3HayaeT OTcyTcTBuUs BiausHust SWD Ha nposieie-
HUE B3[paruBaHuil. Bo-niepBhIX, B3gparuBaHus Npak-
TUYECKM HHUKOI[a HE PETUCTPUPYIOTCS BO BpeMs
SWD. Bo-BTOpbIX, KaK BUJHO U3 puc. 4, A, HHTEepBa-
bl MEXAY B3[IparMBaHUSIMH TPH BO3HUKHOBEHWUH
Mexay HumMu SWD Gosiee JuTeabHbl — IO KPUTEPUEO
Manna — Yutau p < 0.0003. OgHako npu 3TOM B OIEH-
Ky JJTUTEJILHOCTE! UHTEPBAJIOB MEKAY B3/IparvuBaHu-
SIMH BXOJIHT TaKxKe MImTelIbHOCTE SWD, Korma ectsb
pa3psim Mexny B3aparuBanusimu. Ha puc. 4, b npen-
CTaBJICHA Ta XK€ [uarpaMma, 4ro u Ha puc. 4, A, HO
chenaH BbIUeT anurenbHOcTeln SWD. Teneps focTo-
BEPHOIO pa3/INyusl AUarpaMm HET.

Takum 06pa3om, CTATUCTUKA B3[IparnBaHMIl TOKA-
3bIBAET, YTO MX BO3HUKHOBEHHE HE CBSI3aHO ¢ SWD,
HO BO3HUKHOBeHre SWD 3afiepxuBaeT pa3BuTHE
mpotiecca, KOHEYHBIM BhIpaXK€HHEM KOTOPOTO SBIIS-
eTcs B3[IparuBaHue.

XKYPHAII BBICIIEM HEPBHOU JESATEJIBHOCTH

OBCYXIEHUE PE3YJIBTATOB

B Hacrosiueit paboTe NONydYEHBI [[Ba OCHOBHBIX
¢akra: y kppic WAG/Rij o6Hapy>XeHbl aHOMalbHbIE
KOMIUIEKCBI IBI’KEHUN IEHHO-TPYAHOTO OTfena (TH-
Ta B3flparuBaHys) ¥ TOKa3aHo CyIlIeCTBOBAHHUE MOCIE-
JOBaTENbHON CMEHBI OOCYKHAeMbIX (DEHOMEHOB —
SWD u B3pparuBanuii. SWD 4BISIFOTCSI OCHOBHOH
9JIEKTPO(PU3UOIOTUIECKON XapaKTEPUCTUKON TeHe-
THYECKOW aOCaHCHOHM snuiencud. Beul ycTaHOBIIEH
PSR OTJIMYMN AHOMAJIBHBIX KOMIUIEKCOB JBYKEHW
rpynHoii knetku y kpeic WAG/Rij oT riryO6okux Bera-
BOYHBIX BJJOXOB.

1. BcTaBouHbIe BOXM Pa3BUBAIOTCS B KOHIIEC BbI-
loXa ¥ XOPOIIO BIUCHIBAIOTCS B OUEPEIHOM BIIOX, TO-
I7la KaK B3[paruBaHusl MOSIBIISIIOTCS Ha JIO00H haze
IBIXaTeILHOTO IUKIIA.

2. ITaTtTepH B3paruBanus UMeeT 00JIee CIIOKHYIO
¢opMy, oTpakarolyro ABUKEHUS B 00JIacTU HIEHHO-
rpygHoro orpena. XoTs B OOJBIIMHCTBE CIy4acB
B3[[paruBaHusl COAEPXKAT PE3KUE PACIINPEHUsI TPYyA-
HOM KJIETKU, OHM HE BbI3BaHbI MOTPEOHOCTHIO yCHIIE-
HUST BHEIIHETO JIbIXaHUs. [IefICTBUTENBHO, CIENOM 32
N5
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Puc. 3. dparMeHTH! napaaieabHOl 3al1UC aKTOrpaMMel (/) MIERHO-TPYIHOTO OT/AeNa U 3JEKTPOKOPTUKOTpaMMBI (2) mapue-
TaJbHON KOPbI. B3parnBanust BOZHUKAIOT, KaK NpaBuiio, npu orcyrereud SWD. Onu moryT npenmectBoBate SWD (A) u cie-
moBaTh 32 HUM (5). Bo Bpems SWD pucyHOK aKkTOrpaMMbl MEHSIETCSI HE3HAUUTENbHO. OTKIOHEHHE IMHAU BHU3 COOTBETCTBYET

PacCIIIPEHNIO TPYAHOM KIETKH.

Fig. 3. Fragments of parallel recording of actograms of cervicothorathic area (/) and electrograms of parietal cortex (2). The jerks usu-
ally appear in the absence of SWD. They can precede SWD (A) and follow them (5). In the course of SWD the pattern of actogram
changes insignificantly. The line deviation downward corresponds to dilatation of the thorax.

HUMU HE MMPOUCXOAUT CYHICCTBCHHBLIX W3MCHCHUN 4Ya-
CTOTBI 1 aMIUTUTYbI NbIXaTCJIbHBIX HBPI)KGHHfI.

Me1I paccmaTprBaeM B3aparnBaHus Kpblc WAG/Rij
B OJTHOM PsZly C APYI'MMH MUOKJIOHUSIMU, BO3HUKAFOLIIU-
MU Ipu aOCAaHCHOH 3MMJIENCUH, T. €. IPEAIoaraeM,
YTO OHH NPEJICTABISIIOT cOO0I KOPOTKIE 3MU30/bI He-
YIOPSHAOYEHHBIX COKPAILLEHUH MBIIIL IPYJHON KJIEeT-
KU U IIeN.

B KIuHMYECKOM ONHMCAaHUU JETCKOM aOCcaHCHON
SMIUJIETICUY CTIENaIbHO OAYEPKUBAETCS 4YacTOe MPH-
CYTCTBHE CIIOXKHBIX a0CaHCOB KaK KJIOHHYECKOH (T10-
[epruBaHys BeK, PYK, MIepuOpOUTaTbHON MyCKyJIaTy-
Pbl, YIJIOB PTa, INIa3HBIX SI0JI0K), TaK ¥ aTOHMYECKOMN
MPUPONBI (OCTAHOBKA IBUKEHNUST, YMEHBIIIEHUE MTOCTY-
PaJbHOrO TOHYCA, CBEIINBAHUE TOJIOBBI U PYK, “‘CIIOJ-
3aHMe” TyJIOBHILA). AGCAHCHI MOTYT COITPOBOXKAATHCS
aJMMEHTapHBIMA aBTOMAaTH3MaMM (CKeBaHHE, TIIOTa-
Hue, o6nu3biBanus) [7, 11]. VI3 npuBeeHHOTO NIepey-
HSl CIElyeT, YTO JMana30H MOTOPHBIX INPOSIBIEHUI
py abcaHcax JOCTaTOYHO IIUPOK.

M3BecTHbIE MOsIeN aGCAaHCHON SMMIIECTICUY XKUBOT-
HbIX (Kppic Wag/Rji 1 GAERS) obmagaroT npr3Haka-
MU JIBUTaTEJbHBIX HapyIIeHWH, aHAJIOTHYHBIMU MO-
TOPHBIM NPOSIBIICHUSM IIpH a0caHCcax y YelloBeKa: He-
MOJIB>KHOCTh, JPOXKaHUE BUOPUCC U IJIa3HBIX SI0MOK,
ApoXKaHue MIEHHBIX MBIIII] C TPayalbHbIM OIyCKaHH-
eM ronoBsl [17, 20]. B mopenn aGcaHCHON 3MMICIICHHA
Ha XXUBOTHBIX BO BpeMs SWD fBurartesbHble Hapylie-
HUSI BO3HMKAIOT € JATEHTHOCTBIO MpuMepHo 1 ¢, cre-
MIEHb UX MPOSBIICHUS Y KpbIC MHANBHAAYanbHa [17]. MBI

KYPHAIJI BBICHIEYI HEPBHOW JIESITEJILHOCTU

TOM 56

HE HallUIi B JOCTYNHOI HaM JINTEepaType HMCCIefoBa-
HUM, TIOCBSILEHHBIX [ETAIBHOMY COIIOCTABJICHUIO
BPEMEHHO! TMOCIENOBAaTEILHOCTH Pa3BUTHS [BUTA-
TENBbHBIX U [EHTPAIBHBIX 3JIEKTPOrpapuIeCcKuX Mpo-
sBieHuil (pa3psapoB SWD) y kpbic ¢ aGCaHCHOU 31u-
JICTICHE.

N3 xnuHEMYecKnX HaOJIOIEHNI N3BECTHO, UTO a0-
CaHC HE U3MEHSET MPEMIIeCTBYIOIIee COCTOSIHUE Ta-
nueHTa. bonbHOM mpoomskaeT pedb ¢ TOro MecTa, Ha
KOTOPOM OHa ObLlIa IpepBaHa MalbIM MPUNAAKOM [4,
7,8, 11]. T.e. ecniu 13 MPOUCXOAUBIINX COOBITUH ‘“‘BbI-
yecTh’ MepHuof] COOCTBEHHO abcaHca, TO MOJYYUTCS
Takas Xe IMOCIeNOBaTeILHOCTh JCHCTBUIA, KaK TpH
OTCYTCTBHUH IIPUCTYIIA.

Pe3ynbraThl HaCTOSIETO MCCIAENOBAHUSI NOKa3a-
7, 4YTO Ha (POHE [ECUHXPOHU30BAHHON HIU3KOAMILIU-
TypHOI D3OI mpucyTcTBYIOT 11060 B3AparuBaHusi, Ju-
00 pa3pspbI IpY OTCYTCTBUY B3[[parBaHul, M 3TU iBa
(peHOMeHa coBnafianu pepko. [laHHbIe, IOJTyUeHHBIE B
paboTe, CBUIETENILCTBYIOT O TOM, YTO BO3HUKHOBEHHE
SWD npensarcrByeT B3aparusanuto. Ecin paspsy no-
SIBJISUICS. MEXJY B3lparuBaHUsIMU, TO UHTEPBAJl MEX-
Iy B3[[paruBaHusAMHU yBeanunBaics. Ham npencrasis-
eTcsl OCOOEHHO BaXKHBIM TO OOCTOSITENIBCTBO, YTO B
pe3ynbTaTe BbIYETA MINTEIBHOCTH paspsifia pacipe-
JIeJICHNE NHTEPBAJIOB MEX/Y B3[[parBaHUsMU OKa3bl-
BaeTCd TaKUM Xe, Kak Ipu oTcyTcTBur SWD mexny
HUMH. Bujy prarpaMMbl MOXKET COXPaHUTLCS TOJIBKO B
TOM cJIy4ae, €CId YPOBEHb BO30YXKJEHHUs CHCTEMBI,
MOPOKAAIOIEe! B3[[parMBaHWe, Majlo MEHseTcsl 3a
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Puc. 4. [TlnarpamMMbl pacrpefesicHns] HHTEPBAIOB MEXY
B3AparuBaHusiMA. I10 TOpH30OHTAIM — MHTEPBAIIBI MEXK/Y
B3JparuBaHusIMU (BpPeMs, C), IO BEPTUKAIIH — YUCIIO HHTEP-
BaJIOB ME3Ky B3fparuBaHusiMu (11). CBETIIbIE CTOIOUKA —
YHCIIO COOTBETCTBYIOIINX MHTEPBATIOB MEXKHYy B3J[paruBa-
HUSIMH TTpH OTcyTcTBIE SWD Mexkay HUMHU Ha 3J1eKTPOKOp-
THKOTpaMMe; TeMHbBIE — paclpefieJIeHie HHTEPBATIOB MEX-
Iy B3[[paruBaHUSIMA NpH BO3HMKHOBeHNN SWD Mesxny Hu-
mi: A — ecnmu gaUTENbHOCTE SWD He BbIUMTAeTCS U3
JIIATETHHOCTH HHTEPBAA, U b — eCIIi AITNTEIIbHOCTD KaxK-
poro SWD BbIuIM M3 COOTBETCTBYIOLIEIO HMHTEpBasa
MEXNY B3/lpariBaHUsIMH.

Fig. 4. The diagrams of intervals distribution between jerks.
Abscissa — the inter-jerks intervals (time, s), ordinate — num-
ber of intervals between jerks (7). Light columns — the num-
ber of corresponding intervals between jerks with no SWD
between them. Dark columns — distribution of intervals be-
tween jerks in the case of SWD occurrence between them.
A — SWD duration is not subtracted from the interval dura-
tion, and 5 — duration of each SWD is subtracted from the
corresponding interval of the inter-jerks period.

BpeMs pa3psja. DTOT pe3ylbTaT I0Ka3bIBaeT, YTO BO
BpeMsl paspsiia pa3BUTHE MpoLecca, MPUBOASILIETO K
B3[paruBaHMIO, OCTAHABIMBAETCSl HAa BpeMs pas3psija.
ITo okoHuaHUM pa3psiga Npolecc pa3BUBaeTCs He ¢ Ha-
YaJIBHOTO YPOBHSI BO30YKACHHUS, 4 C TOTO YPOBHS, HA
KOTOPOM €0 OCTAHOBUJI Pa3psif.

B Hacrosmee BpeMsi HM3BECTHO, UYTO y KpbIC
Wag/Rji pa3psabl SIBISIIOTCS CIEICTBUEM MAPOKCU3-
MaJIBHOM PUTMUYECKON aKTUBHOCTH, BOZHHAKAOLLEH B
TallaMO-KOPTUKAILHOM TeTJe, a UMEHHO B TOH ee 4Ya-
CTH, KOTOpasi CBsI3aHa C TPOMHNYHBIM HEPBOM: B Tajla-
myce ato VPM 1 NRT, B Kope — y4acTok coMaTo-CeH-
COpHOIl KOpBI (30HA NpEJICTaBUTENbCTBA BHOpPUCC U
BepxHel ryobl [17, 18]). Muoknonuu nuua, ryo, Bek,
HaOJIFOlaeMble Y XKMBOTHBIX C TEHETUUYECKON a0caHC-
HOU 3MWIEICHAEH, MOXHO OTHECTH K CHCTEME TPOWi-
HUYHOT'O HEPBA, a IMEHHO N. V., TOCKOJIBKY IIPEAIO-

XKYPHAII BBICIIEM HEPBHOU JESATEJIBHOCTH

JJEBIIMHA wu np.

JIaraloT, YTO y MO3BOHOYHBIX C €r0 MOMOIIBIO “OCy-
IECTBISIETCS KOOPAMHAINS IBUKEHUIT T1a3, yXa, pTa,
HOCa, IIIeN, 3KEBATEJIbHBIX JBMKEHUIT [2], T7I0TaHus 1
neixanus [1, 3]. Bonokna me3sHIegannieckoro Ko-
pellka IpOCeXXNBAIOT B 00IACTH CPEHUX MICHHBIX
cerMeHToB [2]. B aToM oTHOIIIEHNN 3aiepsKKy B3/ipa-
TMBaHUS MOXHO ObLIIO Obl OOBSICHUTE HATUYUEM OO-
I[ET0 HEPBHOTO CcyOGCTpaTa B CTPYKTYpe Me3aHIeda-
JUYECKOTO sapa st oboux ¢peHoMeHoB. OpHAKO,
mpenoniaras ydacTue B aKTe B3JparuBaHus siep
TPOMHUYHOTO HEPBA, MbI HE UCKITFOUAEM YIaCTHUS APY-
TUX CTPYKTYP.

ITpu o6cyxpennn Bonpoca 00 OTHOLICHUSIX MEXKY
nepueprnueckiMi U [IEeHTPaTbHbBIMU (DEHOMEHAMHU
SMUJIENICUU HEOOXOMMO OOpaTUTh BHUMaHHUE Ha pa-
6oTb! C. Kocaka ¢ cotp. [12-15], B KOTOpBIX ObLIO MO-
Ka3aHOo, 4TO 3a HECKOJIbKO CEKYH[ [0 pa3psija IHK-
BOJIHA aOCAHCHOM SNWIETCuu (UM MYJIbTUIHUK-BOH),
BO3HMKAIOIIETO B MHTEPUKTAIIBHBIN NIEPUOJ, IIPA I1H-
JIETICUA  KOHBYJILCUBHOTO THUMA, OOHApYXKUBaeTCs
AByX(a3HOE M3MEHEHHE BO30YAUMOCTU JOpP3albHOI
4acTH cTBoJ1a MO3ra. [103ToMy MOXKHO OKHfIaTh MOSIB-
JeHue Tepuepniecknx MABMKEHNN, KOHTPOJHpYe-
MBIX 3THM OT/I€JIOM CTBOJIA (B YaCTHOCTH, COKpallle-
HUSI MBI TPpyAHOI KiaeTkn). Ha anekTporpamme na-
PUETAIILHOI KOpPBI B TO XK€ BpPeMsi HE OOHApYKEHBI
W3MEHEHNs], CBI3aHHbIE CO B3IparuBaHUsIMMU.

Kpricst WAG/Rij paccMaTpuBaroTcsi Kak MOJENb
AEeTCKOI abCaHCHOW 3MIIIETICHH, KOTOPasl XapaKTepH-
3yeTcs “HallMuueM CIOXKHBbIX abcaHcoB” [7]. Bnomnne
BEpOATHO, uTO Habmromaemble B moaenn WAG/Rij
MUOKJIOHMYECKNE 3MU30/bl, BKIIOYas B3[[parMBaHus,
MOTYT SIBIATBCS CIEACTBUEM SMIJICHTH3AMNA MHOTHX
cTpyKTyp Mo3ra [17]. [l Hac BasKHO, YTO MOfieb a0-
caHcHoM ammnencuu (Kpbickl Wag/Rji) no3BosnseT uc-
CIIeOBATh IMHAMUKY OTHOLIECHUA SWD 1 MUOKIOHH-
YECKHX 3MU30/I0B.

3AKIIIOYEHUE

Y xpbic WAG/RIj (n = 7) pa3pspabl crailk-BoJIHa
(SWD) na 23T u B3pmparuBanus (aHOMaJIbHBIE KOM-
IJIEKChI IBIDKEHUH IEHHO-TPYAHOrO OT/eNa) OOHapy-
>KMBAIOTCSI B COCTOSIHUHM MTACCUBHOTO OOPCTBOBAHMSL.
Bapparusanus copepar, Kak IPaBHUiIO, pe3Kue pac-
IIUPEHNs TPYHON KJIETKH, HO OHM HE BbI3BaHBI MO-
TpeOHOCTBIO YCUJIEHWS BHEIITHETO AbIXaHus. B3nparn-
BaHHE MOXET TaK>Ke NPOSBIATHCS B 3aIMCH KaK CXKa-
THE TPYAHON KIIETKU.

Ha ¢one mecnmHXpOHN30BaHHON HM3KOAMILIATY-
Hoit O30T mpucyTcTBYOT 1100 B3[lparuBaHusd, J1HOO
CIIAafiK-BOJIHOBBIE Pa3psAAbl IPU OTCYTCTBUY B3[paru-
BaHWM, M 3TU IBa (PeHOMEHA COBMAJAIOT pefiko. Bos-
HUKHOBeHHne SWD mpensiTcTByeT B3iparuBaHUIO: €C-
T pa3psp NOSIBISETCS MEXAY B3ApardMBaHUSIMH, TO
UHTEpPBaJl MEXKAY B3[parvBaHUsIMU YBEJINYMBAETCS.
OCco0EHHO Ba>KHO TO OOCTOATENILCTBO, YTO B PE3YIlb-
TaTe BbIYETA [IUTEIBHOCTU pa3psifia pacupeseicHne
Ne 5

TOM 56 2006



BPEMEHHASI MOCTIETOBATENBHOCTh BO3HUKHOBEHMS CITAVK-BOJTHOBBIX PA3PIIOB

MHTEPBAJIOB MEXJY B3[paruBaHUsIMU OKa3bIBaeTCs
TakUM e, Kak npu orcyrcrBun SWD mexny HumM.
OTOT pe3ynbTar NoKa3blBaeT, YTO BO BpeMsl paspsifia
pa3BUTHE Npoliecca, MPUBOMSIIETO K B3AparuBaHulo,
OcTaHaBIMBaeTCs Ha Bpems paspsifia. [1lo okoHuaHun
pa3psiia mpolecc pa3BUBaeTCs He C HA4aJIbHOI'O YpOB-
HSI BO30YXXJIEHHsI, a C TOrO YPOBHS, HA KOTOPOM €ro
OCTaHOBHJI Pa3psif.
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uccieqoBaHuil (mpoekT “PyHgaMeHTanbHas Hayka —
mepunune 2005”).
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