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Jlisi TIOHMMAaHUSI T€HETUYECKUX U (U3UOJIOTMYECKHX OCHOB aHOMAJIMH, JIeXKAIIUX B OCHOBE
pa3sBUTUSA CYIOPOXKHBIX COCTOSHHMM YEIOBEKa, a TaKkKe I MCCIEAOBAaHUA MEXaHU3MOB
SMUJIENITOTEHE3a Ha CHUCTEMHOM YpPOBHE, HEOOXOAMM aHalW3 TakuX (eHoMeHOB Ha
O6uonornyeckux mozensx. Cpenu HM3BECTHBIX MOJENEH BaXKHOE MECTO 3aHMMAIOT CYAOPOIH,
CIPOBOLIMPOBAHHBIE FIEKTPOLIOKOM MJIM BBEJICHHEM CYIOPOKHBIX (PapMaKOIOTHIECKUX arcHTOB
(MEeHTHJICHTETPA30J, KauHOBas KHUCIOTa M Jp.), HO CYLIECTBYIOT M T€HETHUYECKHE MOJIEJIH.
Kpeoicel BeiBenennoit B MI'Y B konue 1940-x rr. nunum Kpymmnckoro-Monoakunoit (KM)
IPEPACcoNOKEeHbl K ayJUOT€HHOW 3MUIIENCUU (CYJOPOXKHBIM MIPUIAZKaM B OTBET Ha CHJIbHBIN
3ByK, AD). Jlunus mnoxamepkuBaercss B HMHOpemHOM cocrostHuM (Ooimee 50 mokoneHMIA
uHOpuauHra) U xapaxkrtepusyercss moutd 100% NEHETPaHTHOCTbIO M HKCHPECCHUBHOCTBIO —
TOHUYECKHE CYAOPOrM MaKCHUMaJbHOM HWHTEHCUBHOCTH pPa3BHUBAIOTCS IPAKTHUECKH Y BCEX
KUBOTHBIX Kaxa0ro mnokosieHus. [Ipumagku AD (MHTEHCHBHOCTb KOTOPBIX OILIGHUBAeTCA B
YCIIOBHBIX 0ajiax), UMEIOT ONpE/CICHHBIC MpPEeUMyIIecTBa nepen (papMaKoIOrHYecKH W/Win
JJIEKTPUYECKU BBI3BAHHBIMM CYIOPOraMHM, ITOCKOJIBKY MX MOYKHO BBI3BIBaTh IIOBTOPHO, a TAKKe
OLIEHUBATH YPPEKTHI TUTEIBHBIX BO3ICHCTBHIA. AyIHOTEHHBIE CYOPOKHBIC MPHUITAIKA UMEIOT
CTBOJIOBYIO  JIOKAJIM3AaLUIO M  OTIMYAIOTCS OT MOAENEH Tula  «KUHMJIUHIAa» 110
dapmakonmoruueckoit awyBcTBuTeIbHOCTH. [ kpbic KM xapakTtepHo ObicTpoe (5-7 ¢) pa3Butue
KJIOHMKO-TOHMYECKUX CYAOPOr, a TAKXKE Pa3BUTHE MOCTUKTAIBHON Karajerncuu. MHorokparHas
cepuiiHas (18-20 mueil) skcro3unus kpsic KM nelicTBHIO 3ByKa BBI3BIBAET Y HHUX IOSIBIIEHUE
«MUOKJIOHMYECKUX» CYJOPOr, UMEIOIUX «JIMMOMUYECKYI0» JIOKAIU3AIHUI0, CXOIHYI0 C TaKOBOM
CYIOPOXKHBIX MOJIEIel 1o TUMYy «KUHAJIWHTaY. [nutenpHas (15 mun) skcnosunus kpeic KM
JeMCTBUIO 3ByKa IO CIIEUAILHON cxeMme ¢ uepenoBaHueM 10 ¢ meproIoB CHIIBHOTO U cl1aboro
3ByKa BBI3bIBACT Y HUX HapyUIEHHs] MO3TOBOIO KPOBOOOpAIllEHHUs, BHEIIHE MPOSBISIONIMECS B
BUJIEC Mape3oB U napannyeid koHeuHocteil. [Ipu AD (B ToM uncie u y kpeic KM) o6HapyxeHo
cHmkenne ¢ynkuuu ['AMK-epruyeckoil ¥ NOBBIIIEHHE aKTUBHOCTH IJIyTaMaTepruuecKou
CHCTEM CTBOJIOBBIX CTPYKTYp MO3ra, a TaKKe CJBUTU B OOMEHEe KaTrexoiaMuHoB. Panee kapTuHa
(Gu3MONOrMUecKuXx W HeWpoxXxuMudeckux uzMeHeHuil mpu AD y kpbic KM mpoBoaunace B
COIIOCTABJICHUU C pEeakUUedl Ha 3BYK y KpbIC MCXOAHOMW JIMHUU Bucrap, ogHako B Hacrosuiee
Bpemsl Ha ocHoBe momynsuuu rudpugos KM x Bucrap BoiBenens! (6onee 30 mokoneHuid) ase
HOBBIE JINHUU C MaKCUMaJlbHOW MHTEHCHBHOCTBIO cynopor AD (JuHHS «4») U C OTCYTCTBUEM
peakiuu Ha 3BYK (muHUSA «0»). 3TN Tpu nuHuu (KM, «4» u «0») UMEroT OJIU3KUN TeHETUYECKUI
¢doH. Pe3ynbTarhl, NOJy4YEeHHBIE C MCIIOIB30BaHUEM KpbIC Tpex reHotunoB (KM, «4» u «0»),
UMEIOLINX CXOIHBIA IeHeTH4ecKuil (poH, MoKa3aau BaXKHOCTh Y4eTa BIMSHUS 3TOro (akropa,
Harpumep, MpU HCCIETOBAHUN «KOMOPOUIHOCTU» AD W IPYrUX MATOJIOTMYECKHX COCTOSHHM.
[TonoGHO# «TpuaabD TUHUN B IPYTUX JIAOOPATOPHUAX MUPA, HCCICAYIONINX AD, HE CyIIEeCTBYET.
[Tpu BbIMOSMHEHHMH pabOTHI aBTOPBHI PYKOBOACTBOBaIMCH mpaBuiamu Jleknmapamuun EC 2010
(2010/63/EU). Pabora mommepkana POOU, rtpanr N 15-04-01732, wu Ttemon
«Heiipobuonornueckue ocHOBBI noBeaeHus KUBOTHBIX, HUOKTP AAAA-A16-116021660055-
1.
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The understanding of physiology and genetic principles of human seizure states as well as of
systemic level of epileptogenesis mechanisms needs the analysis of biological models. Among
models elaborated those which provoke seizures by electric shock or by pharmacological agents
(pentilenetetrazol, kainic acid etc.) are most frequently used. Although, the genetic seizure
models exist as well. The rats of Krushinsky-Molodkina (KM) strain, bred in Moscow University
at the end of 1940s, are the audiogenic seizure (AS) prone animals — the intense seizures are
provoked in these animals by exposure to loud sound. KM strain is maintained as inbred (more
than 50 generations) and reveals about 100% of penetrance and expressivity — the tonic seizures
of maximal intensity develop in almost all animals of a given generation. AS fits (scored by
intensity using the arbitrary scale) have some advantages in comparison to electrically or
pharmacologically induced seizures, as they could be induced repeatedly and they could be used
to evaluate the long-term treatment effects. The AS fits are initiated in the brain stem and they
show some differences from "kindling" seizures in pharmacological sensitivity. Rats of KM
strain are characterized by very short latency (5-7 s) of clonic-tonic seizure development and by
the development of the postictal catalepsy. The repeated (during 18-20 days) sound exposures
induce the myoclonic seizures in these animals, which developed in limbic system and resemble
typical kindling seizures. The prolonged (15 min) exposure to alternating short (10 s) periods of
loud and weak sound induce the brain vessels disturbances in KM rats which could be detected
behaviorally as palsies and paresis of extremities. AS strains in general (and KM rats in
particular) are characterized by decreased brain stem GABAergic function with the concomitant
increase in glutamatergic excitability as well as by shifts in brain catecholamine‘s levels. Initially
the patterns of deviations in physiological and neurochemical indices were compared to those of
the —initiall Wistar strain, although at present these comparisons are performed using two new
strains (derived from KM x Wistar hybrids which are now bred for more than 30 generations).
They are: strain "4" (with maximal AS intensity) and strain "0" (lack of seizures in response to
sound). These strains together with KM strain share more or less common genetic background
and this open the possibility to explore the influence of this factor as well (i.e. when
comorbidities of AS and other pathological traits- anxiety and depression - were analyzed). Such
strain —triadl is unique and is not used in other laboratories analyzing AS. The work was
performed using the guidelines of EC Declaration 2010 (2010/63/EU). Supported by RFBR,
grant # 15-04-01732 and State Program: “Neurobiology of animal behavior” AAAA-A16-
116021660055-1



