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Onuercust SIBsSIeTCs OHUM M3 PaclpOCTPaHEHHBIX HEBPOJOTMUECKUX 3a00IeBaHU I
YyesioBeKa, IPY 9TOM MOUYTH TPETU GOJIbHBIX COBPEMEHHBIE TTPOTUBOCYIOPOXKHBIE TIPE-
rnapaTbl HE NTOMOTAlOT MOJHOCTBIO U30aBUTECS OT 3MUJIENTUYECKUX npuctynos. [1o-
3TOMY MMOUCK U pa3pabOoTKa HOBBIX MMOAXOA0B JIEUEHUSI SMUJIETICUN OCTAETCSl OMHOM U3
aKTyaJIbHBIX TIPOOJIEM COBPEMEHHOM (yHIaMEeHTaTbHOI HEIIPOOUOIOTUY U KIIMHUYE-
CKOIi HeBposiornu. B mocnenHue ronbl Bee 6obliiee BHUMaHUE UCCIeaoBaTeneil npu-
BJIEKAeT TeHHasl Tepanus snwiencuu. Ha cerogHsiliHMii neHb Il TeHHOW Tepanuu
MPUOPUTETHBIM HAIPABJICHUEM CUUTAETCS TUIEPIKCIIPECCHs] KaKUX-TMOO TeHOB B
HEMpPOHaX, CHMXAIOIUX aKTUBHOCTb HEHPOHHBIX CETEM B SMUJIENTUYECKOM oOyYare,
BKJTIOYAsl KaK 9KCIPECCUIO0 OeIKOB-KaHaJIOB, TaK U TOPMO3HBIX HEHPOMOAYJISITOPOB.
B naHHOM 0630pe MBI paccMaTprBaeM BO3MOXHOCTb UCTIOTb30BaHMS THIIEPIKCITPEC-
CUU KaJIbLIMIi-3aBUCUMBIX KaJMeBbIX KaHaloB. [IpenmyliecTBo BbIOOpa JaHHOM MO-
IpYyMNIbl KAHAJIOB /151 FTEHHOI Tepanuy MOXET 3aKJII0YaThbCsl B TOM, UYTO MaKCUMaJlbHasI
aKTUMBaLMS KaJlblMii-3aBUCUMBIX KAJIMEBbIX KAHAJIOB U UX TMIIEPIIOISIpU3yloliee neii-
CTBUE pealu3yeTcsl IPU HAKOIJIEHUU BHYTPUKJIETOUHOTO KaJIbLIMs, YTO HabJonaeTcs
MPpU SMWISNTUYECKONH aKTUBHOCTU B HEMPOHHBIX CEeTIX. B KjieTkax MIeKonuTaroumx
SKCIPECCUPYETCS] HECKOJIBKO TMOATUNOB KajlbLUMI-3aBUCUMBIX KaJMEBbIX KaHAJIOB.
AHaIN3 UMEIOILIMXCS] KCIEPUMEHTAIbHbIX M KIMHUYECKMX JAaHHBIX NTOKa3bIBAET, YTO
KaHaJibl ¢ npoMexxytouHoit (IK-kanabsl) u Manoii npoBoaumoctbio (SK-kaHanbl) Mo-
ryT 00J1anaTh BHICOKMM TE€PANeBTUYECKUM TMTOTEHIIMAIOM ISl IPUMEHEHUST B TCHHOM
Tepanuu 3MUIerncuu.

Karouesvie crosa: anunernicusi, reHHas tepanusi, SK-kanan, IK-kanan, BK-kanan
DOI: 10.31857/S0869813922070068

ITo pasubiM oneHkam oT 0.4 mo 1% HaceneHust crpagaet oT amwierncuu [1, 2]. He-
CMOTpSI Ha yCTEXU B CO3IaHUM HOBBIX TPOTUBOSMWICHITUYECKHUX ITperapaToB, TOJIHOTO U3~
GaBJICHUS OT CYJIOPOXHBIX MPUIIAIKOB HE YIAETCs TOCTUYb MOYTH Y TPETHU OOJBHBIX [2].
Haub6omnee a(peKTUBHBIM METOIOM JIeUeHUsI B TAKOM CJIydae SIBJIIETCS XUPYPrUIecKoe
yaajgeHue SMUIeNTHYecKoro oyara [3], HO M 3TOT METOJ MOAXOAUT He ISl BCeX MallueH-
TOB M3-3a HEIPUEeMJIEMbIX TOOOYHBIX IMOCIEACTBUN yaadeHUs1 MO3roBoit TkaHu. Kpome
TOTrO, €CTh CYIIECTBEHHBII PUCK BOZBHUKHOBEHHWSI HOBBIX OYaroB IOC/e ONepallMOHHOTO
BMellIaTenbeTBa [4].
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B nocnenHue roasl Bce Oosblilee BHUMaHUE UCCea0BaTesell pruBieKaeT TeHHasl Te-
panus snuiericuu [5, 6]. I'eHHas Tepamnust TpaAULIMOHHO OMpeAesijach Kak crnocod 3a-
MeHBI 1e()eKTHOI KOIUU TeHa ero HopMaJbHO paboTarolleil Koruei 1 BOCCTAaHOBJIEHU -
eM (pyHK1MHU KJ1eTok [7]. OmHako naguoraTudeckue ¢GopMbl SITUIICTICUH, BEI3BAHHBIC MY-
TalMell KaKoro-To OJHOTIO TeHa W BCJIEACTBME 3TOTO HapylleHHOW (yHKIMel KaHasa
WJIN PELIeNTopa, BCTPEYaIOTCS OTHOCUTENIBHO PEAKO, a B OOJIBIIIMHCTBE CITy4aeB BbISIBUTH
KOHKpPETHBbII reHeTnyeckuii paktop He ynaetrcs [8]. Kpome Toro, moctaBka reHeTuue-
CKOro Martepuaja OMIHOBPEMEHHO B OOLIMPHBIE 00JaCTU MO3Tra TEXHUYECKU CJIOXHA, O~
39TOMY CUMTAETCS, UTO TeHHasl Teparnusi UMeeT HauOOoIblINe NMEePCHEKTUBDI I JIeUYEeHU ST
GoKaIbHBIX (pOpM BOMIIETICHUA [5].

Tak kak anuiaenTuyeckass akTUBHOCTb OOYC/IOBJIEHA HapyllleHMeM OajaHca BO30yX-
NIEHUSI 1 TOPMOXEHUS B oyare, TO YCUJIUS UCClIeloBaTeeil HalpaBieHbl B IEPBYIO OYe-
pelb Ha peryJisilinio Bo30ynuMocTH HeiipoHoB. [lepBoHaYaibHO OCHOBHBIE TTOAXO/IbI ObI-
JIM OCHOBAHBI Ha TUIIEPIKCIIPECCUN MHTUOMPYIOIIMX MENTUIOB, TaKUX KaK TraJlaHuH [9]
win NPY [10], wiu nonasieHUU BO30YTUMOCTH HEHPOHOB MyTEeM TMIIEPIKCIIPECCUU B
HUX KaJueBbIX KaHaJoB [11—13]. OmHaKo 3TH BO3OENCTBUS HOJKHEI OBITH XOPOIIIO pac-
CUMTAHBI U CTPOTO NO3UPOBAHbI, TAK KaK CKOPPEKTUPOBATh IKCIIPECCUIO B NaJIbHEHIIIEM
cloxHo. IIpy HemOCTaTOYHOM 3KCIIPECCUM ITPOTUBOCYIOPOXHBIN 3(PpGheKT He mocTura-
eTcsl, a MPU U30bITOYHOM — MPOUCXOIUT HapyllleHUe (PYHKIIMOHUPOBAHUSI HEMPOHHBIX
ceTeil n3-3a U3OBLITOUHOTO TOpMOXeHUsI. [T0aTOMY ¢ TTpaKTUYeCKOM TOYKU 3peHuUst bosee
MHTEPECHBI MOIXOJbI, MPU KOTOPbIX 3(DMOEKTUBHOCTh TOPMOKEHHUSI OyleT 3aBUCETh OT
cTerneHu BO30YyXXIeHUsS B HEWPOHHOI CETU, TO eCTh OYyIEeT 3a/IeiiCTBOBAaH MeXaHU3M 00-
PpaTHOI CBSI3U.

OnHuUM 13 HarboJiee OYEBUAHBIX KAaHIUAATOB IS peajiu3allui TaKOTO TOAX0Aa SIBJIsI-
IOTCS KaJIbLIMI-3aBUCUMBbIE KajiMeBble KaHabl [14]. IX akTuBaiust o0ycjloBIeHa BXOIOM
MOHOB KaJIbIIUSI Yepe3 MOHOTPOIMHbBIE IJIyTaMaTHbIE PELENTOPbl U MOTEHIIMAT-3aBUCH -
Mble KaJIbLIMEBbIC KaHAJIBI TIPU JETMOJISIpU3alini HEMPOHOB, HAOII0AaeMOoii TIpu mpeobJia-
IAHUU TIPOLIECCOB BO30YXXIEHUsI B HEMPOHHOI ceTu. PaboTa Kayiblnii-3aBUCUMbBIX KaJIU -
€BbIX KAHAJIOB BEJIET B CBOIO OUYepeb K TUIMEPNOoIsipU3aliui HEUPOHOB M OCIA0JIEHUIO UX
CITaliKOBOI aKTMBHOCTU. Kajblinii-3aBUCHUMBIEe KaJIMeBble KaHAIbl BeCbMa pa3HooOpa3-
HBI 110 CBOUM XapakTepucTukam [14]. B naHHOM 00630pe MBI paCCMOTPUM, KaKue TUITbI
KaHaJIOB MOTYT 00J1aiaTh HanboJiee BBICOKUM TepParneBTUYECKUM TTOTEHIIMAIOM MPU TeH-
HOIi Tepanuu 1 Kakre 3KCrepuMeHTaIbHbIE TaHHBIE MOJTYYEHbI K HACTOSIIIIEMY BPEMEHH.

OBIIAS XAPAKTEPUCTUKA KAJIBLIMN-3ABUCUMBbBIX
KAJTMEBBIX KAHAJIOB

B renome miekonutammmx ~80 reHOB KOAMPYIOT Ol-CYObEeIUMHUIIBI KAJIMEeBbIX KaHa-
JI0B, hOpMUpYIOLLIME TTPOBOISIIYIO TTOPY, U eliie ~ 10 reHoB — BCIIoMoTraTe/ibHbIE PeryJisi-
TopHble B-cyobenuuuiibl [15]. KpoMe Toro, mocTTrpaHCKPUMIIMOHHBIE MOIUGbUKAIMY
YBEJIMYMBAIOT pazHOoOOpa3ue, MOCKOJIbKY BapUaHThl aJIbTEPHATUBHOTO CIIaiiCMHTA OJI-
HOrO reHa MOTYT COCYIIeCTBOBAaTh B OMHOM HelipoHe [16, 17].

Kanbuuii-zaBrcumble KaareBble KaHAJbI SIBISIOTCS OMHUM U3 YEThIPEX OCHOBHBIX Ce-
MEMCTB KaJIMEeBbIX KaHAJIOB, BKIIOUaloux B ceos: (1) kaHaisl yreuku (tandem pore do-
main, TWIK/TRAAK/TREK/TASK), (2) kaHaabl BXOMSIIETO BBIIPSIMJIISIONIETO TOKA
(Kirl—6, o6braHO akTUBUpPYIOTCS G-0enkamMu), (3) MOTeHIMAT-aKTUBUPYEMble KaHaTbI
(K,1—12, ocHOBHBIE OBICTPbIE KaHaJlbl, PEHOJISIPU3YIOLLIME HEUPOH MOCie MOTeHIlMaa
neiictBust) u (4) KaJqblMii-3aBUCUMbIC KaHaJIbl, TIOApa3aeisieMble HA OCHOBE MPOBOIM -
Moctu Ha 3 rpynnsl: BK (large conductance unu big potassium, K¢,1.1) — kaHassl 60J1b-
woit nposogumoctu ot 100 no 300 nCwm; SK (small potassium, K,2.1-2.3) — kaHabl
Maiioii npoBoaumoctu ot 5 no 25 nCwm; IK (intermediate potassium, Kc,3.1) — KaHamnst
OpoMexXyTOoYHOM mpoBoauMocTH OT 25 1o 100 mCMm. OcoOeHHOCThIO KaIbIIii-3aBUCH -
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Tabmuua 1. MexayHapoaHble HOMEHKJIATypHbIE Ha3BaHUS KJIbLIMIA-3aBUCUMBIX KAIMEBbIX KaHa-
JIOB YeJIOBeKa 1 KOAMPYIOLINX UX TeHOB

IUPHAR HGNC Ap yrnea'%%CJ:BE(;;}?g:fyeMble TMonHble Ha3BaHUS

Kyl KCNMAI |Slo, Slol, BK, Maxi-K Big potassium; large conductance calci-
ume-activated potassium channels

Kea2.1 KCNN1 SK¢,1, SK1 Small potassium; small conductance cal-

Kea2.2 KCNN2 SK¢,2, SK2 cium-activated potassium channels

a<- a=»

Kca2.3 KCNN3 SKc,3, SK3

Kea3:1 KCNN4 IKc,1, IK Intermediate potassium; intermediate
conductance calcium-activated potassi-
um channels

Kca4.1 KCNTI Slack, Slo2.2 Potassium channel subfamily T, member 1

Kca4.2 KCNT2 Slick, Slo2.1 Potassium channel subfamily T, member 2

Kc,5.1 KCNUI Slo3 Potassium channel, subfamily U, member 1

TUPHAR — International Union of Basic and Clinical Pharmacology (MexayHapoaHblIit coo3 ¢hyHIaMeHTalb-
Ho#t u kmHnYeckoit papmakoiorumn); HGNC — HUGO Gene Nomenclature Committee (KoMuTeT 1o HoMeH-
kiarype reHoB ipu Human Genome Organization (HUGO)).

MBbIX KaJWeBbIX KaHAJIOB SIBJISIETCS WX aKTUBALMS WJIU MOAYJSILNST BHYTPUKIETOYHBIM
kasnbiueM. CoBpeMeHHasi HOMEHKIIaTypa 3TUX KaHaJIOB MprBeaeHa B Taour. 1.

Kanbuuii-zaBucumMblii KaHa MpeacTasiisieT coboit Tetpamep U3 4 a-cyobenuHull u 4
B-cy6penuuuir. Anbha-cyobenuuniia coctout u3 trectr (SK) wiu cemu (BK) tpanc-
MeMOpaHHBIX €IUHUIL ¥ OOJIbIION BHYTPUKIETOUHOM 061acTu. IMeHHO 3Ta CyObenuHM -
11a 00pa3yeT Iopy, CEHCOP HAIPSDKeHUS M KaJbLUM-4yBCTBUTEIbHYIO 00aacTh (puc. 1).
CeHCOpOM HampsDKeHUsI CIIY>KUT TpaHCMeMOpaHHasi o6iacth S4, comepxkaiiiasi HECKOJIbKO
OCTaTKOB aprMHWHA, aHAJOTUYHO JPYTUM ITOTEHIIMAI-3aBUCUMBIM KaJIMEBBIM KaHaJlaM.
JIunkep mexnay obiactamu S5 u S6 ciayxut mist GopMUPOBaHUS MOPHI KaHalla, CeleK-
TUBHOTO IIJISI MOHOB Kajinsl. BHYTpU KJIEeTKM OCHOBHOM YacCThIO SIBIISIETCST “KablIMeBast
yamra”. CyuTaeTrcs, YTo 3Ta “yaiia’ sIBIsIeTCSI MECTOM CBSI3bIBaHMs Kanblusg B BK-kana-
nax [18].

bera-cyOobeaMHUIIa KaHasa SIBJISIETCSl PETYJISITOPHON cyObeanHulel KaHana. Perys-
TopHast B-cyObeIMHUIIa COCTOUT W3 NIBYX TPEIroiaraeMbiX TpaHcMeMOpaHHbIX (TM)
eIUHUI, COeAMHEHHBIX BHEKIIeTOUHOM neTieit (puc. 1). dmss BK-kxaHaioB n3BecTHO 4e-
THIpE pas3IMIHBIX BUAa B-cyobenuuuir [18]. Kanasr, comepxarue B1- wim B4-cyonenn-
HUIIBI, PEIKO MHAKTUBUPYIOTCs [19, 20], Torma Kak akcrpeccust J2-cyObeIMHUIIBI, Ha-
060poT, npuBOAUT K MHaKTUBauMu BK-Toka, yto HabmonaeTcss B xpoMahOUHHBIX KJIET-
KaxXx M TUIIOoKaMIaibHbIX HelipoHax [19]. K aHanormuHomy TopMo3HOMY 3(ddekTy
MIPUBOINT 3KCTpeccust 3-cyobenuHuIs [21].

Kanbiuii-3aBUCMble KaHaJIbl OTKPBIBAIOTCS TIPU TTOBBIIIEHUN YPOBHSI BHYTPHUKIIC-
TOYHOTO KJIbIIVSI MJIM MOJYJTUPYIOTCSI UM, YTO TIO3BOJISIET 3TUM KaHajlaM OTCTaBJIEHO pe-
arupoBaTh Ha 3HAYUTEIbHbIE U3MEHEHUST B YPOBHE BHYTPUKJIETOUHOTO KaJIbIIMsI, K KOTO-
PbIM OOBIYHO MPUBOAUT MHTEHCUBHAsI 3JIEKTpUUYECKasi aKTUBHOCTb HelipoHOB. O1HAaKO
BK-kaHajbl Tak:Ke aKTUBUPYIOTCS TIpU JETIOsSIpU3allui MeMOpaHbl M 00ecrieuynBaroT
OBICTPYIO CJIEAOBYIO TUIEPIIOISIPU3ALIMIO TTOCTIe MMOTeHIIMaNa neicTBust. CauTaercs, 4To
9TH pa3INYHbIC PEXXUMBI akTuBalMu BK-kaHaloB He 3aBUCSAT APYT OT IpyTa.

Kanuesnie kananel SK [22] u 1K [23] moaTuiioB sSIBISIOTCS MOTEHIIAT-HE3aBUCUMBI-
MU U aKTUBUPYIOTCSI BHYTPUKJIETOYHBIM KaJibIlUeM. DTU KaHaJIbl OTBEYAIOT 3a CJICIOBYIO
TUMEPIIOJISIPU3ALIMIO TTOC/Ie MaYeYHON aKTUBHOCTU HEMPOHOB € TIOCTATOUHO MEJIEHHO
KMHETUKOM (1ecsaTku U aaxe corHu muimncekyHn). ['en [K-kananoB (SK4/KCNN4) ne-
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Puc. 1. MonekynsipHasi crpykrypa BK-kanana. Cxoxyio CTpyKTypy MMEIOT M Apyrue MOATUIIBI 3TOTO ceMeii-

cTBa KaHasoB (u3 https://en.wikipedia.org/wiki/Calcium-activated_potassium_channel).

MoOHCTpUpyeT romojioruio ~40% c renamu kaHaioB SK tumna 1—3 [24], 4ToO MOXET IO~
BJIEYb 32 COOOI 0Opa3zoBaHNE XMMEPHBIX FeTEPOMEPHBIX KAaHAJIOB B HEiipOHaX, OJHOBpe-
MeHHo 3kcnpeccupytomyx KCa3.1 u onuH u3 moatuiioB SK-kaHanos [25].

B kayecTBe ceHCOpa BHYTPUKJIETOYHOTO KaJIbLIMSI 3TU KaHAJIbl UCIOJB3YIOT YHUBEP-
CaJIbHBII LIMTOIIJIA3MaTUUECKUI KalbliMeBbIi KodakTop KanbmonynauH (CaM), annocre-
PUYECKUIT KOMITJIEKC KOTOPOTO C KaJIbIIMEM BBI3BIBACT OTKPBITHE 3TUX KaHaIOB [26]. Ox-
HUM 13 HanmboJiee sIpKux mposiBiaeHuit aktuaunu KCa3.1 kaHaloB B HEHpOHE SBIISICTCS
MPOIOJKUTENbHAS (MeIJIeHHasT) CIeI0Bast TUTIePTIOJISIPU3alivsI, OTCTaBJIeHHAs OT ObICT-
POIii CIenoBOoI TUIEPHOJIIPU3ALIMY, KOTOPYIO BbI3bIBAIOT ITOTEHIIMAI-3aBUCUMbIC KaHAJIbI, 1
coxpaHsioLasicss cCoTHu Mmuucekyna [23, 27]. Kak cnencreue, KCa3.1-3aBucumast me-
JICHHasl cJiefoBasi TUIIEPIIOsIpU3alusl YaydllaeT CIOCOOHOCTh HeilpoHa K OBICTpOii
ajarTaiy CBOETO 3JIEKTPUYECKOTO CITAaifKOBOTO pa3psiia, yBeJIUUYMBasi MHTEPBaJIbl MEXK-
Iy TIOC/IEAYIOLIMMHY MOTeHIInaaaMu neiicteus [27].

B 1e;10M, OTKPBITHE KaJTMEBBIX KAaHAJIOB MOC/Ie TeHEepalliy pa3psiioB CHIKAET BO30Y-
JIIMMOCTb HeifipOoHa 1 BO3BpalliaeT MOTeHIIMal Ha MeMOpaHe K 3HAYeHUIO TTOTEHITMAIIA TIOKOST
WIM aXe HWXKe, BBI3bIBasl CIEIOBYIO TUIIEPIONISPU3AINIO (COCTOSTHUE C TTOHMXKEHHOM
BEPOSITHOCTBIO TeHEpALMK JEKTPUIECKUX pa3psiioB). KpoMe Toro, KaaueBble KaHabl
PEryJIMPYIOT MOTEHIIMAJ MTOKOSI, OTPAaHUYMBAIOT YaCTOTY U JUTUTETbHOCTD OTIEbHBIX 11O~
TEHLIMAJIOB IEUCTBUS, a TaKXKe BHOCAT BKJIAaI B pedpaKTepHbIi Tepron HeiipoHa [26].
BaxxHble (hyHKIIMOHATbHBIE 0COOEHHOCTH KaJMEeBbIX KAHAJIOB OMPEIEIISTIOT He TOJTBKO X
BCITOMOTATEJIbHYIO POJIb B TTOMAEpXXKaHUU (DU3MOJOTMYECKUX MapaMeTpOB 3JIEKTpUYe-
CKOI1 aKTMBHOCTH, HO TaKXKe MX Y4acTHe B XKM3HEHHO-BaXKHBIX (DyHKIIMSIX HelipoHa, 6e3
KOTOPBIX HEBO3MOXEH YCTOMUMBBINM OajlaHC Bo30yxaeHus1 u TopmoxkeHus: B LIHC, koTo-
pblIit HapyIIaeTcs IpYU pa3BUTUU SITUICTICUU.

KAHAJIOTTATHHN KAJIMEBBIX KAHAJIOB 1 SITUJIEITICHUA

IMpennosnaraeTcs, 4To omnpeneeHHble KAaHAJIOMMAaTUX MOTYT OBITh TIPUYMHOM pa3BUTHUS
cynopoxHoii aktuBHOCT! B LIHC m pa3Burus snuwnencuu. IeHeTUYeCKUii CKpMHUHT T1a-
LHUEHTOB C pa3/IMYHbIMUA CbOpMaMl/l SIINJICTICUU BBIABUJI MHOTIOYMUCJICHHBIC KOPPECISALIUN
MEXIy MpOsIBJICHUEM 3a00JieBaHUSI U MyTallUSIMU TTIOTepU/yCUIeHUsT (DyHKIIMU UM Ha-
PYIIEHUS] TPOBOIMMOCTHU Pa3IMYHBIX KajineBbIX KaHanoB [28]. [To kpaitHeii mepe He-
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CKOJIbKMMM HE3aBUCUMBIMU HCCJIEAOBATEISIMU B KaXIOM cliyyae, y MalMeHTOB ObLIU
MOATBEPXKACHBI SIMUJICIITOTeHHbIE MyTallMu (HeJeTalibHbIe, HO COIPOBOXIAIOIIMECS
SMWIETITUYECKUM (DEHOTUIIOM) MPEACTABUTENEH TPyl KaJblIM-3aBUCUMBbIX KAaHAJIOB
(BK u KCa4.1), rpynmsl Beinpsmisiioinnx kaHanoB (Kird u Kir6), 1 MHOXeCTBO MOTEH-
muan-aktuBupyeMbix KaHaiaoB (Kvl, Kv2, Kv3, Kv4, Kv7.2/3, Kv8.2, Kv10, Kv11.1). 13
BCEX IMAaTOJIOTUIl KaHaJlOB 3HAUMTEIBHO BbIAeNsSeTcs Helipocnenuduyeckuii KaHas
Kv7.2/3, MyTaumy KOTOPOTO BCTpEUAIMCh MPUMEPHO B TMOJIOBUMHE ciydaeB. OObIUHO MY-
tauuu Kv7.2/3 BeI3bIBAIOT (hOPMBI STTWIICTICUU, TPOSIBIISIIONIMECS] B pAHHEM JIETCTBE U Ba-
PBUPYIOILIME MO CTEMEHU TSIKECTU OT JIETKOTO HEOHATAJILHOTO CUHIPOMA, 10 TSIKEJTbIX
¢dopm hapmMakoOpe3UCTEHTHOM SMUIETICUM U paHHEU 3HIledanonaTuu, cormpoBOXIAI0-
1iefics MHTeJUIeKTYyalbHOU MHBaNMUIHOCTBIO [29]. His reHa Kv7.3 (KCNQ3) 6butn Takske
onpeaeeHbl NO3ULIMU MyTallMii, HAauboJee CUIbHO BIMSIOLIME Ha MPOTHO3 TSKECTH 3a-
6oneBaHus [28]. B omHOM M3 BapuaHTOB CEMEiHOI ayTOCOMHO-IOMUHAHTHON HOYHOI1
sno6Hoit sanunernicuu (ADNFLE) 6b11a BoisiBiieHa myTatiust B reHe KCNT1 (KCa4.1) [30].

KCNMAI-xananonarun (BK-kaHambel) 4acTo cOmpoBOXAAIOTCS HaIWYMEM IBUTA-
TeIbHBIX TUCGhYHKIMA 1 pa3ButueM sruiaercuu (y 35 us 69 yenoBek ¢ KCNMA I-kaHa-
JlornaTueil auarHocTupoBaHa anuiencus) [31], omHaKo K HacToOsIIIEMY BpeMeHU He Bbl-
SIBJICHO CBSI3W MeXay yBeiandeHueM (gain of function) wnm ocnabnenuem (loss of func-
tion) dyHKIMOHaIBbHOM akTMBHOCTHM BK-KaHanoB M KIMHUYECKMMU MPOSIBICHUSIMU
srmitericun. JIioobie HapymeHus GyHKIMOHAILHOM akTuBHOCTH BK-KaHanoB MoryT co-
npoBoxXaatbes cynoporamu [31, 32].

B HeiipoHaX HUXXHMX OYTPOB YETBEPOXOJIMMSI KPBIC C TEHETUYECKOM Mpenpacroio-
XKeHHOCThIO K smwiernicuu (muHusg GEPR) mokazaH cHIMKeHHBIIT ypOBEHb 3KCIIPECCUU
oenkoB SK1- m SK3-kaHanoB, B To BpeMsI KakK akcrnpeccuss SK2-kKaHajaoB MOBHIIIEHA
[33]. MaTEepecHO, uTo akTuBamusa SK-kaHaaoB ¢ MOMOIIBIO 1-3TWI-2-0€H3MMUIA30JIM-
HoHa (1-EBIO) nos3BoJisiyia 3HeKTUBHO MOAABIISITh ayIMOTeHHBIE CYIOPOIY, XapaKTep-
HBIE JJIsI 3TOM JIMHUU KpbIC [34].

HAPYIIEHUNA 5KCITPECCUU KAJTMEBBIX KAHAJIOB ITPU SITUJIETICUHN

He TonbKO KaHaI0MaTu MOTYT ObITh MPUYMHON pa3BUTHUSI SMTUJIETICUU, HO U STTUJIETI-
TUYECKasi aKTUBHOCTb MOXKET TTOBJIMSITh Ha 3KCITPECCUIO M aKTUBHOCTD Pa3JIMYHBIX KaHa-
JIOB. DTO CTAaHOBUTCSI OUYEBUIHBIM TIPU M3YyYEHUM MOJeJIeil SMWISTICUU Ha XUBOTHBIX,
Korjga MU3MeHeHus (pyHKIMiT KaHaJIOB HAOMIOAAIOTCS TOCTE MOBPEXIAIOIIEro BO3Aei-
ctBus Ha Mo3r. Hanmpumep, skcrpeccust Kv4.2-kaHana BpeMeHHO ITOBBIIIAeTCS B 00ia-
crsax CAl u CA3 runmokamma KpbIC B JIaATEHTHYIO a3y JIMTUI-TIMIOKAPITMHOBOM MOJie-
JIV STIMJICTICUH, TOTJIa KaK B XpOHUUYECKOM (pa3e sKcnpeccHs cHinKaeTces [35].

B runnokamrie XpOHUWYECKUX KPBIC-3MUJIENTUKOB YacTO HAOIIOAAETCS] CHUXKEHUE
yHKUMA Kanpunii-3aBucuMbix BK-kanamoB [36], omHako MOXeT HabI0daThLCI U 00-
paTHast KapTuHa. B Mozenu anuiiencuu, BBI3BAaHHOM IMTPUMEHEHUEM MUKPOTOKCUHA, TO-
k1 yepe3 BK-kaHaybl ycuimBaloTcsl y 100BeHWIbHBIX Kpbic [37]. HeonHo3HauHoe neii-
crBue BK-kaHaioB Ha cymopOXHY0 aKTUBHOCTB 1TOKa3aJio U MpMMeHeHue hapMaKosio-
TMYecKux areHToB. Tak, HeKOTOophiii 3deEKT Ha ociablieHue CyAOpOTr BBI3BIBAIM KakK
aKTUBATOPHI, Tak 1 61oKaTopel BK-kananos [38].

HonroBpeMeHHOE CHUXKeHUE 3Kcrpeccun SK3-kaHanoB Kak Ha ypoBHe Oejika, Tak 1
Ha ypoBHe MPHK, 651710 MOKa3aHO B TUNIITOKAMIIE KPBIC TTOCJIE SMWJIENITUYECKOTO CTaTy-
ca, BbI3BaHHOTO nuyiokapnuHoM [39]. Takke, HenaBHUe uccnenoBanus [40] mokazanu,
YTO B MUJIOKAPTTMHOBON MOJEIU BUCOYHOI SMUJIETICUU B TUIIOKAMIIE KPbIC TIPOUCXO-
IUT 3HAYUTEJIBHOE HOJTOBpeMeHHOe cHMXeHue aKkcrpeccun KCa3.1-kaHamoB, 4To co-
MPOBOX/IAETCI CHUXXEHUEM MEIJICHHONW KaIbLIM-3aBUCUMOM CJI€IOBOM THUIIEPIOJISpU-
3anuu. CHuxeHue ypoBHs akcrnpeccun KCa3.1-kananoB (IK-kaHajioB) orocpenoBaHo
CUTHAJIBHBIM TTyTeM, CBsI3aHHBIM ¢ HTAM®-3aBucumoii mporenHknHazoi A (PKA). UH-
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TEPECHO, UYTO NMpUMeHeHue MHrnouTopos PKA npuBoauT K BOCCTAaHOBJIEHUIO (DYHKIIMU
KCa3.1-kaHanoB 1 HOpMaJIM3allui BO30yIMMOCTH HeiipoHOB [40]. DTu naHHbIe CBUIE-
TEJIbCTBYIOT O BOBJICUEHHOCTU KaJIbIIU-3aBUCUMBIX KAJIMEBBIX KAHAJIOB B Pa3BUTHE TTH-
JIETICUU, B TO BpeMsl KaK MX aJljIeJId MOTYT OTIPeesIsiTh MPeAPaCTOIOXEHHOCTh K 9TOMY
3a00JIeBaHUIO.

I'EHHAAA TEPAITUA SITUIEINCHUN C UCITOJIb3OBAHWEM BEKTOPOB
HA OCHOBE KAJIMEBBIX KAHAJIOB

TpanuumoHHO, TeHHO-TEepaIeBTUUECKUE TTOAXObl PA3EsSIOT Ha YeThpe OCHOBHbBIE
Kateropuu: (1) 3aMeHa reHa Ip1 MOHOTEHHEBIX 3a00JieBaHusIX, (2) 1obaBIeHNe TeHa IpUu
CJIOXKHBIX MATOJIOTUSX, (3) u3MeHeHue aKcrpeccuu reHoB 1 Tapretunr PHK u (4) penak-
TUpPOBaHME TeHOMa i1 BHECEHUsT u3MeHeHui [7]. I1pu anuierncuum mopaxkaroTcsi coMa-
TUYECKHE HEPBHBIC KJIIETKHU, MOMBEPTHYBIIMECS TOJHON AuddepeHIMPOBKE U 00bEIU-
HEHHbIE B CJIOXHBIE CETH, OpraHu3alus U Bce (hyHKIIMU KOTOPBIX OCTAIOTCS HE 10 KOHIIA
nzydeHHbIMU. [1o3TOMY Ha CeromHsIIHUI NEeHb IS TeHHOW Teparuu STMUJIETICUU UC-
nob3ytoT rmoaxon Ne 2 (gain of function), 106aBsist HOBBIIA TeH JJISI CHUXKEHUSI aKTUBHO -
CTU HelpoHa-MulIeHU. B kauecTBe MUILIEHU OOBIYHO BIOMPAIOTCS IIyTaMaTepruyeckue
MUpaMUIHbIE HEMPOHBI KOPTUKATBHBIX CTPYKTYP (HEOKOPTEKCa U TMIIIOKaMIIa).

TlepBble MOMBITKM T€HHOW Teparuy, BO3HUKIIWE HAa BOJHE MPOPBIBHBIX METOIOB
ontoreHeTuku [11, 12], He yBeHUYAIMCh 3HAYUTEIbHBIMU yCIIEXaMM, a UCCIeA0BaTe/IU, B
CBOIO OYepeb, CTAaBWIN ce0€ LIeJIbI0 OOJbllIe JEMOHCTPALIMIO BO3MOXHOCTH yIpaBiisie-
MOTO CHUXXEHUSI aKTUBHOCTHA HEPOHHOU CeTH, a He pa3paboTKy peaibHOTO TepaneBTH -
yeckoro meroga. Kpome Toro, cioXHble ONTOreHETUYECKUE METOIbl TPEOYIOT UMILIaH-
TallMy BOJIyOb TOJIOBHOTO MO3ra MepenallinX CBETOBOAOB, COEAMHEHHBIX C BHEIITHUM
WCTOYHUKOM U1 (hOTOAKTUBALIMU CBETOUYBCTBUTEIBHBIX KAaHAJIOB, a TaKXe yHaJeHUS
YyacTU TKaHW Ha MYTUM CBETOBOAA, MOA3TOMY METOIbI ONTOr€HETUYECKOU CTUMYJISILIMU
BpSII U KOraa-aubo OydyT MPpUMEHSIThCS B KIMHUKE B TakoM Buae. [loaTomy B coBpe-
MEHHBIX pa3paboTKax MpeanoYTeHUEe OTAAeTCI KaHaJlaM, aKTUBALUsI KOTOPBIX TPOUCXO-
UT 6e3 HeoOXOIMMOCTU UCIOJIb30BaHUSI BHEIIHUX CUTHAJIOB, @ B OTBET HAa KaKUE-TO
BHYTPEHHME M3MEHEHUSI B HEPBHBIX KJIETKAX IO CUCTEME TEeTJIM OOpaTHOI CBS3U.

B skcnieprMeHTaIbHBIX MOJIEJISIX TEHHOM Tepanuu SMWISTICUU UCTIONIB3YIOT 3KCIpec-
CUIO JOTIOJTHUTENIbHBIX KAaJTUEeBBIX KAHAJIOB WM IPYTUE OMOCPEIOBaHHbBIE CITIOCOOBI MO-
nuduKkauuy KajaumeBoil MPOBOAMMOCTH, KOTOpasl MpencTaBiisieTcss Haubosiee mepcrek-
TUBHBIM CPEICTBOM JOCTMKEHMSI TepaneBTUYECKUX 1IeJIeit n3-3a BaxKHe1ell CltocoOHOo-
CTU KaJIME€BbIX KaHaJIOB K MIYOOKOM runepnojspu3aluu HeiipoHa. Ha mepBblii B3mIsi,
KaK aJbTepHATHUBY KaJIMEBBIM KaHaJlaM MOXHO ObUIO Obl KWCHOJb30BaTh aHWOHHBbIE
(XJI0pHbBIE) MOHHbBIE KaHAJIbl, TAKXE TUTEPIOISIPU3YIONIME HEMPOH TIPU UX aKTUBALIUU.
Haubonee n3BecTHEIN ITpuMep BHyTpuceTeBoro Topmoxenus B LIHC — ato Topmoxke-
Hue ¢ nomoiplo TAMK, Menuatopa mHTEepHelipoHOB, akTuBupylomero TAMK-qyB-
CTBUTEJIbHBIE XJIOPHbIE KaHAJIbI Y MMPAMUIHBIX HEHPOHOB. OQHAKO XJIOPHBII MOTEHLIMAT
peBepcuMr CUJIBHO BapbUpPYET OT HEipOHA K HEMPOHY, a TAKXKE pa3jIMueH B HEMPOHaJb-
HBIX KOMIIAPTMEHTaX OTHOTO HEeMpoHa.

I1o nutepaTypHbIM JaHHBIM, B TUIIEPIIOJSIPM30BAHBIX HEAPOHAX OTKPBITUE XJIOPHBIX
TAMK-4yBCTBUTEILHBIX KAHAJIOB MOXET BbI3BaTh CEPUU TOTEHILIMAJIOB neiicTBus [41], B
TO BpeMsI KaK ONMTOreHETUYECKasl aKTUBAIIUS CBETOYYBCTBUTEIBHBIX XJIOPHBIX KaHAJIOB
MOXET BbI3bIBATh KaK IOAABJIEHUE, TaK U YCUJIEHUE DJIEKTPUYECKON CMaiiKOBOW aKTUB-
HocTHu [42, 43]. B HemaBHei pabore [44] OBLIO MPOAEMOHCTPHUPOBAHO, YTO IMPOUKTO-
reHHbli 3¢ dexr aktuBanuu [AMKepruuyeckux MHTEpHEHPOHOB B OIIPeaeIeHHBIX
YCIOBUSIX YCUJIMBAET CYyIOpPOTrd, OAHAKO IMPU AOMOJHUTEIHLHOU OBEPIKCIIPECCUM Ka-
smii-xjaopHoro tpaHcnoprepa KCC2 B MOCTCMHANTUUECKUX MMUPAMUIHBIX HelipoHax
aktuBauuss 'AMKepruyeckux MHTEPHEMPOHOB yXe MONABISIET CYOOPOXHYIO aKTUB-
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HOCTb. MI3BECTHO, UTO 3HAaYeHUE MOTEHIMAIa PEBEPCUU XJIOPHOTO TOKA PACMOJIOKEHO
0J1M3KO0 OT MOTeHIIMaja MOKOsl HelipoHa, MO3TOMY Aaxe HeOOJIbIIIEe CIBUTY KOHIIEHTpa-
1M XJIopa BO BHYTPUKJIETOUHOM U BHEKJIETOYHOM TTPOCTPAHCTBE, MTPOUCXOISIINE TTPU
cyloporax, CrocOOHBI €r0 MHBEPTUPOBATh, U TOTIA OTKPBITHE XJIOPHBIX KaHAJIOB HAYM-
HaeT yxXe BO30yXJaTb HEpOH BMeCTO TopMmoxeHUsi. CUTyaluio U3MEHSIET YCUJIeHUE
GYHKIMU KaTUii-XJIOPHBIX TPAHCIIOPTEPOB, KOTOPbIE OBICTPO BO3BPALLAIOT UOHBI XJI0pa
K MCXOOHBIM KOHLEHTpAlMSIM, UCIOJb3Yysl KaK IBUXKYIIYIO CUJIy OoJjiee CTaOMIbHBIN U
HEeraTMBHbBIN T'PaIUEHT MOHOB KaJlusl.

TlosTomy runepnossipuzaluss HEHPOHOB B BMUJIETITUYECKOM OYare ¢ MOMOIIbIO 10~
MOJIHUTEJIbHON KaJIMEBOU MPOBOJAMMOCTU C TEOPETUYECKOM TOUYKU 3pEHUS TIPEACTABIIS -
eTCsl Ha CeroHSIIHUYI AeHb Hanbojee 3(h(heKTUBHBIM MTOAXOAOM. YBEIUUUTDH KATUEBYIO
MPOBOIMMOCTb MOXXHO, MCTIOJIb3Ysl KaJlueBble KaHaJIbl, KOTOpbIe OyIyT ObICTPO aKTUBH-
poBaThCsl MIPU TUMIEPBO30YKIEHUU B HEMPOHHOI ceT, 00J1agaTh JOCTATOYHO BBICOKOM
TMPOBOJIMMOCTBIO 1 OTHOCUTENIBHO MEIJICHHOW MHAaKTUBAlIMEi, YTOObI YCIIENIHO MOAaB-
JISITh SMUWIENTUYECKYIO0 aKTUBHOCTb. TaKuM HaOOpOM CBOKCTB MOTEHLIMAIBHO 001a1a0T
HEKOTOpPbIE MOATUITBI MOTEHUIUAT-aKTUBUPYEMbIX KAJIMEBBIX KAHAJIOB U KaJlbLIMA-3aBU-
CUMBIX KAJIMEBbIX KaHAJIOB. Cpe[ll/l KaJ'lbLlVlﬁ-BaBVlCMMbIX KaJIMEBbIX KaHAJIOB OIITUMAJIb-
HBIM COYETaHHWEeM CBOMCTB, BepOsITHO, 00nanatoT [K v B MeHbIIeH cTeneHn, u3-3a Majioi
npoBoguMocTH, SK-KaHambL.

K HacTrosiieMy BpeMeHU HeT OnmyOJIMKOBAaHHBIX pabOT MO T€HHOU TepaIriuu IMUIeII-
CUU C UCTIOJb30BaHMEM KaKOTro-JIMOO MOATUIIA KaJbLMi-3aBUCUMBIX KaJMEBBIX KaHa-
sioB. Cpeau Mofeneli FeHHOM Tepanuu MUJIENICUY C UCIIOb30BaHUEM KallueBOi MPOBO-
IMMOCTHU HauboJiee rIyboKo Obljia pa3paboTaHa Mojie)ib BEKTOpa Ha OCHOBE MTOTEHIIMA -
aKTUBHpPYeMbIX KanmmeBbIX KaHainoB Kvl.l (puc. 2). I'pymma ucciaemoBareneit nu3 UCL
(YHuBepcuteTckmii Koutemk JIOHIOHA) BIIOCIAEACTBUM TOMOIHUTEILHO MOAUMDUIIMPO-
BaJjia 3TOT KaHaJl FTeHHO-WHXXEHEPHBIMU METOJIAMU JIJIS1 YMEHBILIEHUS] €T0 MHAKTUBALIUU U
YBEJIMYEHUS! JUIMTEJILHOCTA OTKPBITOTO COCTOSIHUSI C LIEJIBIO YJIYUIIIEHUsI TIPOTUBOCYIO-
poxHoro 3ddekTa [13]. [Ipy BOSHUKHOBEHUU CyIOpPOT KaHajl aKTUBUPOBAJICSI MHOTO-
YUCJIEHHBIMU TIOTEHIIMAIAMU AEUCTBUSI B SMUJIENTUYECKOM o4are u obecriedynBall J10-
TMIOJIHUTEJIbHOE 0OpaTHOE TOPMOXKEHUE CBEPXaKTUBHBIX HEIPOHOB.

JleHTUBUPYCHBIN BEKTOP ¢ MOoaMpUIIMpoBaHHBIM KaHajioM Kv1.1 nmporecTupoBanu Ha
Monesiu OKaTbHOMN 3MUJIETNICUM, BBI3BAHHON MHBEKIIMEH B MO3T XXUBOTHBIX CTOJIOHSIU-
HOTO TOKCMHA, HEOOPaTUMO TTOBPEXAAIONIETO HEMPOHBI 1 BBI3BIBAIOIIETO JIOKAJTBHYIO
MaTOJOTUYECKYI0 aKTUBHOCTh. MHBbeKIMs BekTopa ¢ Kvl.1 B anuientuyeckuii ouar Bbl-
3bpIBajIa JOCTOBEPHOE CHUXKEHNE UHTEHCUBHOCTU SMWIENTUYECKUX Pa3PsiioB U CTAOWIIbHYIO
KOMIIEHCalMIo CyaIopoxXKHOoM akTuBHOCTH [13]. Ilo pe3dynbraTtam paboThl UCCienoBaTe I
un3 UCL gaxe 3amaTeHTOBaJIN MMOCJIeI0OBATEIbHOCTh FTEHETUYECKU-MOAU(PUIIMPOBAHHOTO
kaHasia Kv1.1 kak cpencTBo OT 3MWJIETICUY, paCCUMTHIBasi HA CKOPOE BHEIPEHUE B KIMHUKY
3TOTO criocoba JieyeHUsl.

Taxoke CTOUT OTMETUTH APYroe BakKHOE UCCe0BaHUE 110 TeHHOM Tepanuu ¢ UCMOJIb-
30BaHMEM BUPYCHOTO BEKTOpa IS OBepaKcnpeccuu npe-nuHopduHa [45]. Korna Heii-
POHBI TIOABEPTAOTCS CYIOPOKHON aKTUBallUM, OOJbIIee KOJIUYECTBO CO3DPEBIIETO TU-
HopdrHa BbIOpachIBaETCSI HApYXKy B MEXKHEWPOHHOE COSAMHEHUE U aKTUBUPYET OIMUO-
WIHBIE PELIETITOPhI, KOTOPhIE, B CBOIO OUYepelb, OTKPBIBAIOT TOPMO3HbIE KanueBbie Kir-
KaHaJbl. DTO obecrneynBaeT MeXaHU3M OOpaTHOI CBSI3U M IMO3BOJISIET HEipoHaM caMUM
pearupoBaTh Ha CBOIO TMIIEPAaKTMBHOCTb, BbIOpAChIBasl JOMOJHUTENbHbIM TMHOP(MUH B
ciyyae HEOOXOIUMOCTH.

SAKJIIOYEHUE

dokanbHas SNUIETICUST YaCTO ObIBAET pe3I/ICTeHTHOI71 KJIeKapCcTBaM, a Xupypruuyeckas
onepaunysd 1o yaaJ€HHIO SIMWJICIITOTrCHHOIO o4yara HE BCEra BbITTIOJTHUMa UJIN S(b(bCKTI/IB—
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Puc. 2. Tennas tepanust armtericuy MmoauduurpoBaHHbiMy kaHatamu Kvl.1 (ren KCNAT) B monenu 3a6oJe-
BaHUsl, BBI3BAHHOTO TOKCUHOM CTOJIOHSIKA, BBEIEHHBIM B KOpPY OOJbIIUX MOJyllapuil rpeidyHa. (a) — Pemnpe-
3€HTAaTUBHbBIE 3aIMCH CYIOPOT B TEMEHHOI KOpe uepe3 Be HellesIN MOocie MHBEKIMN CTOJIOHSIYHOTO TOKCMHA
(TeNT) B mepBUYHYIO 3pUTETbHYIO KOPY (Takke MPUBENEeHBI yBeTUUeHHbIE ydacTku 1—4). (b) — Cxema aKcrie-
PUMEHTa C MOCAeA0BATEIbHOCTbIO SKCIIEPUMEHTAIBHBIX BO3IEMCTBUI U u3MepeHuii. (¢) — BHenpeHue B Heil-
ponsl BekTopa Lenti-CMV-KCNAI1 orpannuuBanochk Hebobioi o6sacteio ~500—1000 MKM BOIM3M MecTa
uHbeKIMU. (d) — Yucio cynopor y XKUBOTHBIX, TTOTyYuBIINX UHBEKINIO0 Kvl (KCNAT), TOCTOBEpHO CHUXAETCS
MO0 CPaBHEHMIO ¢ KOHTPOIbHBIMU XUBOTHbIMU (GFP), uto roBoput 06 ociabieHM MOJEIbHON SMUICIICUI
MpU Teparuy KaaueBbIMU KaHaslaMu. (¢) — CyMMapHasi THCTOrpaMMa MOKa3bIBaeT JOCTOBEPHOE CHIKEHHE CY-
JIOPOXHOM aKTUBHOCTU y XXUBOTHBIX, TOTYIUBIINX UHBEKINIO Kv1 (KCNA ) (cuHsst KpuBast) IO CpaBHEHUIO C
KOHTPOJIBHBIMU XXKUBOTHBIMU (KpacHast KpuBast). C He3HauUuTeIbHbIMU Moaudukanusmu us [13].
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Ha. [TosaToMy pa3paboTKa NMpOCTPAaHCTBEHHO-OTrpaHUYEHHON, criennduyecKoil TeHHOMI
Tepanuu, KOTopasi U30MpaTeIbHO U3MEHSIET aKTUBHOCTh HEMPOHOB B oyare mpuIiaaka,
MOXET CTaTh BaXKHBIM I1IarOM B JICUEHUU 3MUJIENICUU. B ciyyae ycrnexa 3ta cTpaTervs
TakXe TMTOMOXET CBECTH K MUHUMYMY NMoO0UHbIe 3 deKThl, HabMonaeMble Py UCTOJIb-
30BaHUM (HapMaKOJOTUUECKUX MOIXOI0B.

TTockonbKy KanueBble KaHalbl YPE3BbIYAHO BaXKHBI IS BHYyTPEHHETO OrpaHUYeHUs
COOCTBEHHOM aKTUBHOCTU Y BO30YIUMOCTH HEMpOHa, TO BO3IEHCTBYE Ha KaJUEBYIO MPO-
BOAMMOCTb METOIOM T€HHOM Tepaluyu UMeeT TPOMaIHbIA MOTeHIUAT IS JICUCHUST SITU -
JIeNTUYECKUX paccTpoiicTB. C TEOPETUUECKOIM TOYKY 3PEHUS TUTIEPIKCITPECCHUS KaTbLINTi-
3aBUCUMBIX KaiimeBbix KaHayioB IK moarumna, o61amarommx 10CTaTOYHO BBICOKOIT TPOBO-
IMMOCTBIO I MEIUIEHHOM KMHETUKON MHAKTUBALMHU, TIPEACTABIISIETCS OMHUM 13 HauboJiee
MepCIeKTUBHBIX BAPUAHTOB /15 TTOJABJIEHUS TUTIEPBO30YAMMOCTU HEPOHOB B 3MUJIETITH-
yeckoM ouyare. OmHaKo Takoi BapuaHT T€HHOM Tepalluu elle He peaJru30BaH U He0OXonu-
Ma ero KCIepMMEHTaJIbHasl MpoBepka. TeM He MeHee, HAIMYKWe AJOCTAaTOYHO OOJIBIIOro
CMeKTpa METOJ0B FTeHHOM Teparnui, y>Ke JoKa3aBIINX CBOIO 3(h(eKTUBHOCTD B JOKJIIMHUYE-
CKUX WCCJIENOBAHUSIX, TTO3BOJISIET MPEAIIONOXUTD, YTO KIMHUYECKOE UCTIBITAHUE HEKOTO-
PBIX M3 9TUX METOJIOB U1l TEPATNTUU STTUJICTICUM HAYHETCS YK€ B OJTMKaIIIe TOIbI.
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Epilepsy is one of the widespread neurological diseases in humans, and nearly a third of
patients are not completely relieved from epileptic seizures by anticonvulsants. There-
fore, research and development of new treatment approaches for epilepsy remains one of
the urgent challenges for modern basic neurobiology and clinical neurology. In recent
years, gene therapy for epilepsy has attracted increasing attention of researchers. Today,
the priority for gene therapy is considered to be the overexpression of some genes in neu-
rons that reduce the activity of neuronal networks in the epileptic focus, including both
the expression of channel proteins and inhibitory neuromodulators. In this review, we
consider the possibility of using overexpression of calcium-dependent potassium chan-
nels. The advantage of targeting this subgroup of channels for gene therapy may lie in the
fact that maximal activation of calcium-dependent potassium channels and their hyper-
polarizing effects are realized during intracellular calcium accumulation, which is ob-
served during epileptic activity in neuronal networks. Several subtypes of calcium-de-
pendent potassium channels are expressed in mammalian cells. Analysis of the available
experimental and clinical data shows that channels with intermediate (IK channels) and
small conductance (SK channels) may have a high therapeutic potential for use in epi-
lepsy gene therapy.

Keywords: epilepsy, gene therapy, SK channel, IK channel, BK channel
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