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HEMPOHAJIbHBIE N HEAPOXUMUYECKUE MEXAHU3MbI
OEWCTBUA HOBOIO NPOTUBOIMUITENTUYECKOIO

CPEACTBA JIEBETUPALIETAMA

K. C. PaeBckuit'!, N. A. Manukosa', B. B. Kanunun?

[Ipoananu3upoBaHbl JIMTEpaTYpHbIE JaHHBIE O MEXaHU3Max JCUCTBHA JIeBeTHpaleTaMa
(JIBT, amuy 2S-(2-0kco- 1 -UppOIIHIHHNIT )0y TAHOBOW KHUCIIOTHI), HCIIOIB3YEMOTO IS Jieue-
HUS TApIUATBHON U WANONATHIECKON TeHepann30BanHoN smmienicn. OpuruHaIbHBIN Tpo-
GuIb ero MPOTUBOCYIOPOKHOTO NEHCTBUS OBbUI BBIABICH Y)K€ Ha dTale CKPUHUHrA: OH HE
S PEKTUBEH NMPU HCIOIB30BAHUN KJIACCHYECKHX TECTOB, HO OKAa3bIBACT BBIPAKEHHOE 3a-
LIMTHOE BIIMSIHUE HA MOJIEIISIX KMH/UIMHTA U B OIIBITaX HAa MBIIIAX, YyBCTBUTEIBHBIX K ayAHO-
TeHHBIM cyfoporaMm. B Hacrosmiee Bpemsi o4eBUIHO, 4TO MexaHu3M aeicteus JIBT unoi,
YeM y APYTHX M3BECTHBIX MPOTHBOAMMWICITHYECKUX Mpenaparos. Jlokazano, uto JIBT cro-
co0€H CBSI3BIBATHCS CO CHEUU(PUIECKUMHU yJacTKaMH B Mo3re. [IpuHATO cuuTaTh, 4To0 Mec-
ToM cBsi3biBaHus JIBT siBisiercst Oe/lOK CHHANTHYECKUX BE3UKYJ SV2A v OCHOBHOI Mexa-
HU3M €ro JICHCTBUS BKIHOYACT MOAYJALNIO (PyHKIUH JaHHOTO OeNKa, YTo, MO-BUAUMOMY, U
o0ecreurnBaeT OPUTHHAIIBHBINA CIEKTP €ro MPOTHBOAMICITHYECKOH aKTHBHOCTH. Pe3yibra-
Thl M3yYCHHS HEHPOXMMHUUYECKUX MeXaHW3MOB jeiicTBus JIBT MO3BOJSIOT MPEAonoxKuTh,
9TO OJIKU, BOBJICUSHHBIE B BE3UKY/ISIPHBIN SK30LUTO3, B 4ACTHOCTH SV2, MOTYT OBITH TIepC-
MIEKTUBHOW MHIIICHBIO JIJIsl TOUCKA HOBBIX 3(p(eKTHBHBIX cpeacTB Tepanuu oonesneit [THC.

KuroueBbie ciioBa: neBeTupareTam (Kemmpa), IPOTUBOIHIEITHYSCKHE CPEACTBa, HEHpO-

XUMHYECKHE MEXaHU3MEI, O0eTok SV2A

3a mocieaHee JECATHIETHE YKCIO HOBBIX HMPOTHBOOITHU-
nentrdeckux cpeacts (I19C), npeaHazHaveHHBIX JUIs Jiede-
HUS PA3IUYHBIX (OPM SIHIICTICHH, 3HAYUTEIHFHO YBEIHYH-
sock. [To MHEHMIO psijia aBTOPOB, IPUMEHEHHE CIeHaIbHON
(hapMaKOKMHETHIECKOH PEUTHHIOBOW IIPOTPaMMEI (a semi-
quantitative pharmacokinetic rating system ), OCHOBAaHHOH Ha
oueHke 16 papMaKOKMHETHYECKUX XapaKTEPUCTHK, Haubo-
Jiee 3HAYMMBIX U HCIIOJB30BAaHUS Mpenapara B KIHMHUKE
(6romocTynHOCTB, a0COpOLYsI, CBSI3BIBAHUE C OEKAMH I11a3-
MBI, METa0OIN3M | T.J.), JeTIaeT BO3MOXKHBIM IIPSIMOE CpaB-
nenue [19C. TTo pe3ynbraraM Takoro CpaBHEHHUs 8 mpemnapa-
TOB, B HACTOSIIEE BPEMSI IIMPOKO MCHOJIB3YEMbIX JUISl JIeue-
HUS WAMOTATHYECKON TeHepaIM30BaHHOW smmterncuu [29],
HaunOosee BEICOKHUH pedTuHT nMeeT Hooe [19C neBetuparie-
tam (JIBT).

[Ipemapat co3nan ¢pupmoit UCB S.A. (bensrus) u nomy-
yui1 KoMMepueckoe HazBaHue Keppra. Ha nepsom stane uzy-
yernus JIBT Obu1 nccnemoBaH B KadecTBE BEMIecTBa, 00Iana-
IOIIEr0 KOTHUTHBHBIM M aHKCHOJIUTHYECKUM dddexrom [33].
B nocnenyromem JIBT Obu1 pekoMEeHIOBaH Kak Ipenapar Jo-
TTOJTHUTEFHON Tepayy IS JICICHUS apIHaIbHOMN SITHIe-
CHM C BTOPUYHOM reHepain3anueii wiu 0e3 takoBoit. B Poc-
CUHM paspellieH s KIMHuYeckoro npumenenus B 2003 r
Uucno myOnukanuii Mo ycrenHomMy ucnoib3oannto JIBT B

I JlaGoparopus meiipoxummdeckoii papmakonorun I'Y HUH dap-
makojoruu uMm. B. B. 3akycoBa PAMH, Mocksa, 125315, yi.
banTuiickasi, 8.

2 Otnenenne 9K30T€HHO-OPTaHUYECKUX PACCTPOMCTB M AIUIICTICUH
Mockosckoro HUM ncuxuarpun Munzapasa PO, Mockaa.
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kinHuKe pacreT. [lo xummuueckoit crpykrype JIBT npencras-
asieT amuj 2S-(2-0kco- | -mUppoINANHIIT )0y TAHOBOH
KHCITOTEI. OCHOBY MOJICKYJIBI COCTAaBIISIET MATHYICHHOE KO-
JBIO MUPPOIHAOHA KaK y MIMPOKO MPUMEHSIOIIET0CsI HOOT-
POIHOTO cpeAcTBa nupauerama, or koroporo JIBT orinua-
eTcsl TOJBKO HAaJIMYMEM ATHIIBHOM TPYIIIBI B O-TIOJIOKCHUH
KUCIIOTBI. B nuTepaType 4acTo BCTpedaeTcsl Takke APYyroe
xuMmudeckoe Haszpanme JIBT (S)-anpda-sTHn-2-0K-
CO-1-MUPPONIMINH aleTaMH]], KOTOPOe B OOJIbILIEH CTENeHH
OTPaXKaeT ero CTPyKTYPHOE POACTBO C MHUPALIETAMOM, SIBJIS-
FOLLUMCS 2-0KCO- | -IUPPOIUANH alleTaMUIOM.

OcHoBHBIE (papmakokuHeTHUYeCcKHe cBoiicTBa JIBT B Ha-
CTOAIIEE BPEMSI XOPOIIO M3Y4EHBI U MOAPOOHO OIHCAHBI B
HECKOJILKUX 0030pHBIX CTaThsX [6, 25, 33, 35]. [Ipemapar xa-
paxTepu3yeTcst BBICOKOH 3 peKTHBHOCTBIO 1 OOJIBINO Tepa-
MEeBTHYECKON MMPOTOH. OH XOPOIIIO paCTBOPHUM B BOJIE U OBI-
CTPO TOYTH TIOTHOCTBIO aOCOpPOMpyeTCs Mmocie MPUMEHEHHUS
BHYTpPbH B J103ax 0T 250 1o 5000 mr. ®apMakOKHHETHKA Mpe-
napara JMHelHa, ero KOHIEHTpalMsl B IUIa3Me M IUIOLIa[lb
MO/l KPUBOM 3aBUCHMOCTH KOHLICHTPAIlMd OT BPEMEHHU yBe-
JUYMBAIOTCS [10303aBUCHMO B auamasoHe 500 — 5000 mr.
Konnenrtparnus npenapara B mia3Me mpu MprueMe BHYTPb J10-
CTHTaeT MakcuMyMa 4epe3 | 4 M COXpaHsieTCsi Ha MpOTshKe-
Huu 48 u. [lpuem npenapara ¢ NUILIEH He U3MEHSET BEJIUYU-
HBI a0COPOIMH, XOTS CKOPOCTh MOXKET OBITH CHIDKeHa. s
JIBT xapaxrepro nuzkoe (MeHee 10 %) cBs3piBaHmE C Oenka-
mu iasmbl [18]. MccnenoBanust Ha 100poBosIbIIaX MoKasa-
JIM, YTO TIEPHOJ] MOJTYBBIBEICHUS MIpEnapaTa MouTH HE 3aBH-
CHUT OT JI03BI W KoJeOmeTcst B mpenenax 6 — 8 4. buorpanc-
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¢opmanmss  JIBT HesHaumTenpHa © HE CBSi3aHa C
MHUKpPOCOMAIIbHBIMU (pepMeHTaMU 1edeHH. [IpernapaT BbIBO-
JIITCS] TIOYKAMH HEM3MEHEHHBIM WJIN B BHJE OMOJIOTHUYECKU
HEaKTMBHBIX coeAnHeHMH. Kak mpu OJHOKpaTHOM, Tak H
xpoHndeckoMm npumeHeHuu JIBT xapakrepusyercs HU3KOU
TOKCHYHOCTBIO: ~ MaKCHMaJIbHAs ~ WCCIEIOBAaHHAS  7103a
5000 Mr/Kr, BBeIEHHAs OJHOKPATHO BHYTPb, HE BbI3bIBAJIA
rubenu Mblmed U Kpbic. TepaToreHHOro, MyTareéHHOTro M
KaHIEPOTEeHHOTO (P PeKTOB 00HAPYKEHO He ObII0 [36].

[IpotuBocynopokHast akTuBHOCTH JIBT Obuta n3ydyena Ha
MHOTOYHCIICHHBIX MOJEJISIX CYAOpPOr MOAPOOHO, BO3MOXKHO,
MIOTOMY, YTO YK€ Ha HayaJbHBIX dTarax CKpUHHUHTA Y Ipera-
para Obul OOHApYXXEH OPUTHHAIBHBIN MPOGMIb ACHCTBH
[13]. Tak, B omnume ot apyrux [I19C, o He mposBIsI 3a-
IUATHOTO 3¢ EeKTa MPU UCIOIB30BAHUHU JBYX KJIACCHUECKUX
CKPHHUHTOBBIX TECTOB — MAaKCHMAJIBHOTO 3JIEKTPOIIOKa U
KOPa30JIOBBIX CYJIOpOT y MBIIIeil 1 Kpbic. Bmecre ¢ Tem mpe-
[apaT OKa3bIBaJl BEIPAXKEHHBII IPOTUBOCYIOPOXKHBIN 3 dexT
B OIBITaxX Ha MBIIIAX, YYBCTBUTEIBHBIX K ayIHOI€HHBIM CY-
JIOporaMm, a TaKkKe Ha Pa3INYHbIX MOJIEJISX KUHIUIMHTA Y MBI-
el u Kpbic. DPPEKTUBHBIE 03Bl COCTABMIN 7 — 36 MIr/KL.
Ha Mozenu ¢okanbHBIX Cyopor, BEI3BAHHBIX BBEICHUEM ITH-
JIOKapIWHa, Tpenapar MPOsBISUT 3aUTHBIA 3(PGEKT y MbI-
1Iei U KpeIC B 103aX cooTBeTcTBEHHO 7 U 17 mMr/kr. Cymopo-
TH y KpbIC, BHI3BAHHBIC BBEJICHUEM KaWHOBOIl KHCIIOTHI, ITO-
nmasmsiics  JIBT B mose 54 mr/kr. Takum  oGpasom,
TEpareBTHYECKUH Anana3oH MIPUMEHEHHUS ITpenapara Ha 3THX
MOZIENSAX OBLT 3HAUUTENBHO MINPE, YeM Y APYTUX M3BECTHBIX
I13C. R-u3omep u ocHOBHOIT MeTabonut 2S-(2-okco-1-mup-
pONMMAMHKUIT)OYyTAaHOBAsE KHCIIOTA IPOTHBOCYJOPOXHOM aK-
THBHOCTBIO He oOmaxanmu [13].

Mexanusm nevicteust JIBT okoHUaTeNIbHO HE YCTAHOBJIEH.
[TpunsTo cunTarh, 4To 3PHEeKTH AHTUKOHBYIHCAHTOB O0bIY-
HO pean3yIoTcs MPH Y9aCTUH CIECAYIONIIMX OCHOBHBIX MeXa-
HU3MOB:

— YCWJICHHE TOPMO3HBIX MPOIECcCOB (TIIaBHBIM 00pa3oM, B
cucreme TAMK);

— YrHETEHHE IPOLecCOB BO30YKAeHHs (Ha ypOBHE TIyTa-
MaTepruuecKoi mepeaadn);

— MHruOMpoBaHNe M30BITOYHON MMITYJIbCAlMN HEHPOHOB
ITyTeM MOJYJIALUY TOTEHIIMAI-3aBUCUMBIX Na-KaHalloB;

— WHrUOMpOBaHWE AaKTUBHOCTH KaJIbI[UEBBIX KaHAJIOB
T-tumna.

Ho yxe Ha HauanpHbIX 3Tanax uzydyenus JIBT nosiBuiiocs
COOOIIIeHNe O BO3MOYKHOM YHHKAJIBHOM MEXaHH3ME ATOTO
npenapara, HpOSBIISIBILETO CIIOCOOHOCTh B JKCIIEPUMEHTAX
in Vitro cBA3bIBaTHCS CO CHENU(PUICCKUMH yJacTKaMH, JIOKa-
JIN30BaHHBIMH MPEUMYIIIECTBEHHO Ha HEHPOHAJIBHBIX MeMO-
panax [27]. B a1oit paGote [*H]neBernpaneram HHKyGHpOBa-
oM ¢ (pakuuell HeOYMILEHHbIX MeMOpaH, BBIIEICHHBIX M3
THIIOTalIaMyca, MOPKEUKa M KOPbI MO3ra KpbIC, a TaKKe M3
nepudepndecknx TKaHed. Cremuduueckoe CBI3BIBAHHE
ObUIO OOHAPYKEHO TOJIBKO B CTPYKTypax mo3ra. Takoe cBsi-
3bIBaHHE OBLIO OOpaTUMBIM, HACHIIIAIOIINM U CTEPEOCIIeI-
¢uaecknm. Taroke O6buTO MOKazaHo, gyto JIBT B KOHIEHTpa-
tustx < 10 MKMOJIb/J1 He OKA3bIBAJI BIUSHUS HA PELENTOPHBIE
YYacTKH, TPAJULIHOHHO BOBJICUCHHBIC B MEXaHU3MBI JIEHCT-
BHUS KJIACCUYECKUX AHTHKOHBYJIbCAHTOB, T.€. HE U3MEHSUI aK-
TUBHOCTH PENENTOPOB HEHPOMEIMATOPHBIX AMHHOKHCIIOT,
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aJICHO3MHA U MOHHBIX KaHaJoB. CTpykTypHbIe aHaioru JIBT
MUpareTaM 1 aHupaLeTaM, a TaKKe 3TOCYKCUMHUI U TPOKOH-
BYJIbCAHTHI TEHTWJICHTETPA30JI U OEMETpH BBHITECHSIN Me-
yenblil JIBT u3 mect ero cBsizpiBanus. B To xe Bpems npyrue
kiaccudeckue [19C (kapbamasenuH, (HEHUTOMH, BAIBIIPOAT,
(henobapbuTam), a Takke qUa3eraM, KIOHA3elmaM M aHTaro-
HUCTB "AMK-penenTopoB NMUKPOTOKCHH, OMKYKYJUIMH U
TPeT-Oy THII-ONIIMKI0(OCHOPOTHOHAT HE MPOSIBIISUIN CPOJICT-
Ba K MectaM cBsi3biBaHus JIBT. Hapsiny ¢ aTum nipu uccieno-
Banuu BiusHust JIBT Ha meTabonmsm n kpyroodopor 'AMK
OBUTO BBICKA3aHO MPEAIOIOKEHNE, YTO €ro aHTHKOHBYJIb-
caHTHBIN 3(p(heKT MOoKeT OBITH peasTu30BaH Yepe3 H3MCHEHUS
9THX MPOLECCOB 3a CYET MOCTCUHANTHUYECKOro ACHCTBUS
npemnapata [19]. Tak, BHyTpuOprommaHOe BBeneHue 1,7; 17
u 170 mr/xr JIBT Boi3biBasio yepes 15 u 120 MUH 3HaUUTENb-
HOe M3MeHeHne MeTabonm3ma u kpyroodopora TAMK B oT-
JEIbHBIX CTPYKTypax Mo3ra Kpsic. IIpu 3ToM Obutn oTMEde-
HBl pa3HOHanpaBiieHHble Y(P(EKTH B OTHOLIEHUH aKTHBHO-
CTH (bepMeHTOB TITyTaMaTIeKapOOKCHITa3bI u
I"’AMK-TpancamMiHa3bl B CTPYKTypax MoO3ra, yTo, IO MHe-
HHUIO aBTOPOB, MOIJIO CBHJETEIHCTBOBATH 00 OTCYTCTBUH
IPSIMOTO BIMSHHS Iperapara Ha ypOBEHb MX aKTHBHOCTH.
BmMmecre ¢ TeM ykazaHHbIE M3MEHEHHs HE HAOJIONAINCH B
ombITax in vitro. lpyrumu uccnemoBanusmu [32] He ObLIO
BBISIBIICHO M3MeHeHus conepxanuss ['AMK, rimyramara munn
TIIyTaMyHa, a TaKKe M3MEHEHUs] aKTUBHOCTH (EepMEHTOB
cunTesa u mertabommzma TAMK B Mo3re MbImIei ex vivo ipu
BHyTprOpromnnaaoM BBenenuu JIBT or 1 — 300 mr/kr.

B 0030pe [6], MOCBSIIEHHOM HaYalbHBIM pe3ylIbTaTaM
npumenenus JIBT B skcniepumenTe u kiuauke, M. Dooley u
G. L. Plosker npoananusupoBaiau noutu 60 pabot u 3akio-
YMJIM, YTO MEXaHM3M €ro JEHCTBHS J0 CHX IOp TOYHO HE
YCTAaHOBJICH, HO MOJKET BKITIOUATh:

— M3MeHeHusi Merabonm3Ma M Kpyroobopora IAMK 3a
CUET MOCTCUHANTUYECKOTO ACHCTBUSI pemnapara;

— MHTUOMPOBaHKE JICTIOJISIPU3ALMOHHBIX HOHHBIX TOKOB;

— KaJbI[UIi-3aBUCUMOE JEUCTBUE.

ABTOpBI paccMaTpUBaIM TaKKe BO3MOXKHOCTH CBSI3BIBA-
Hust JIBT co cnennpudeckuMu y9acTKaMA B MO3TE.

B Gonee mozgaux uccnenoBanusx [1, 14, 23, 26, 35, 37]
JIOMUHUPYIOIIMMU CTaHOBSTCSI IIPEACTABIEHUS, COITIACHO KO-
TOPBIM IIpoTUBO3NMIenTUYecKoe aekicteue JIBT wmoxer
OBITH HE CBA3aHO HU C OIHUM M3 MEXaHN3MOB, XapaKTEPHBIX
JUIsl  OOJIBIIMHCTBA HM3BECTHBIX IPOTHBOAIMICITHICCKIX
cpeacts. Tak, 6pUT0 TOKa3zaHo, yTo JIBT He cBs3bIBaeTcs ¢
petentopamu Bo30y)KIaIOMINX U TOPMO3HBIX HEHpPOMeEaANaro-
poB (TAMK, rmyramar, TIWIMH, aJCHO3WH), HE BIHACT Ha
(hyHKIIMOHUPOBAHNE HATPUEBBIX WJIHM KaJbIIMEBHIX KaHAJOB
T-tuna, He Bo3zeicTByeT Ha akTUBHOCTb [AMK-Tpancamu-
Ha3bl, DIyTaMaTIeKapOOKCHIa3bl M CHCTEMBI BTOPHYHBIX
MecceHkepoB (HAM®, nporennkunaza C). OnHako yka-
3aHHasl TOYKA 3PEHHMs HE sBIsieTcs oOmenpunsaToid. [Tokaza-
Ho, uto JIBT crnocoben B m3omupoBanHbIXx CAl HelipoHax
TUNIOKAMIIAa KPbIC 1 MOPCKUX CBHHOK CHID)KAaTh aKTUBHOCTb
MOTEHIMAN-3aBUCUMbIX KaJIMEeBBIX KaHasoB [21], uTto pac-
CMaTpPUBAETCsl aBTOPAMU KAK HOBBII BO3MOXKHBIA MEXaHU3M
MPOTUBOSMMICHTUYECKOTO JEHCTBUS Mpenapara. YCTaHOBIIe-
HO, 4T0 JIBT yrueraer HaTpueBble U KaJIbLIUEBBIX TOKHU CTPU-
aTHBIX HEHPOHOB B ycioBusix umemun [5, 18]. Ilo moBogy
yaactus cucteMsl [AMK B peanuzamun s dexro JIBT mo
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cux mop HeT exanHoro MHeHus, u E. Perucca [31], mpoanamm-
3MpOBAaB OCHOBHbBIE MEXAaHU3MBbI JCUCTBHUS KJIACCHUECKUX
HoBoro nokonieHns [19C, cunraer, 4T0 TaHHBII BOIIPOC Tpe-
OyerT JIOTOJIHUTENBHBIX HCClleloBaHUN. bobIMHCTBO Hcce-
JTOBaTeNel CKIOHSIOTCSA K TOMY, YTO BEAYIINM 3BEHOM B Me-
xanusMe aeiicteust JIBT MoOKer sBISITbCA €ro CIIOCOOHOCTH
CBSI3BIBATHCS CO CIICIU(HYSCKIMH YYIaCTKAMH HEHPOHAIb-
HBIX MeMOpaH. [lepBbie nccie0BaHus B 9TOM HalpaBJICHUU
OBLITH BBITTOJIHEHBI C UCTIOIH30BAHHEM [3H]neBeTHpaueTaMa,
MPOSIBJSIBIIMM aKTUBHOCTH JIMIIb HAa YPOBHE MUKPOMOJISIP-
HBIX KOHLIeHTpanuil. HoBbIl 3Tan ucciaenoBaHusl TOHKUX Me-
xaHu3moB JieiicTBust JIBT cBsizaH ¢ mosiBieHUEM CIieUaIbHO
CHHTE3WPOBAHHOTO /IS 3TUX HeJer nnraH;[a[3H]ucb 30889
((2S)-2-[4-(3-azidophenyl)-2-oxopyrrolidin-1-ylJbutanami-

de), KOTOpBIit CBS3BIBANICS C TEMH JKe MecTaMu, HO B 20 pa3 ¢
6osiee BeICOKUM cpojicTBoM, yeM meucHsblil JIBT [8]. IIpose-
nenroe ¢ [HJucb 30889 kapTHpoBaHHE MECT CBSI3bIBAHHS
BBISIBUIO OPUTHHAIBHBIA IPpodmIIb pacrpeseieHue npernapa-
Ta B MO3Te KpPBIC, HE COBIAAIONINI C OMMCAHHBIM paHee I
knaccuyeckux [19C: BbICOKMIT ypOBEHB CBA3bIBaHUS ObLI 00-
Hapy’keH B 3yO4aroif m3BminHe, colliculus superior, HeKOTO-
PBIX s/Ipax Tajlamyca, MOJIEKYJIIPHOM CIIO€ MO3KEUKa, TOria
Kak 0oJiee HU3KHI YPOBCHD CBSA3BIBAHMS BBIABJIICH B KOpe 00-
JIBIIOTO MO3ra, CTpHaTyMe M runoranamyce [7]. Mecra cBs-
3piBaHms JIBT mokanm3oBaHBI TOJIBKO HA HEWPOHAX, HE TH]-
(bepenmmpoBanuck ot kiietok PC12, Hanbosiee BRICOKast KOH-
LEHTPaNNs METKH OTMEYaach B CHHAITHIECKUX ITy3bIphKax.
[TokazaHo, YTO MMEHHO OEJIOK CHHANTHYECKUX ITy3bIPHKOB
SV2A sBasiercs mectom cBsi3eiBanus JIBT B mosre [20]. Bo
(bpakimsax MeMOpaH WM OYUIIEHHBIX CHHAIITUYECKHX ITy3bI-
PBKOB MO3Ta MEBIIIEH, IUIIEHHBIX YKA3aHHOTO OeJKa, CBS3HI-
Banus JIBT u ero npousBoanbix He HaOmoaanock. He Obuto
CBSI3BIBAHUS ¥ TIPH UCIIONB30BaHUN COOTBETCTBYIOIINX M30-
¢dopm SV2B u SV2C 0GenkoB. MonekyisipHas Macca Oeika
SV2A mopsinka 90 kDa [7, 16, 20]. YcraHoBieHO, 4TO cpean
npou3BoHbIX JIBT cyiiecTByeT KOppessauus Mex1y CpoACT-
BOM COCIMHEHUI K 6enky SV2A 1 X CIIOCOOHOCTHIO TIPOSIB-
JISITh IPOTHUBOCYJOPOKHBIN 3D (DEKT Ha MOJICIN Ay IMOTCHHON
STHJICTICHH Y MbIeil. M neHTHaHbIe MecTa CBSI3BIBAHUS U Ha-
muune Oenka SV2A Takke BBIIBICHBI B CIIMHHOM MO3Te
KpsIc [16]. VI3 Mo3ra KphIC BRIIENICHA pacTBOpUMAst (ppaKIus

K. C. PaeBckuii u ap.

3TOTO OENKa, METOJaMH MMMYHOXHUMHH TIPOBECHA €r0 OYH-
ctka [17]. IIpu mocMepTHOM M3Y4EHUU MO3Ta YeI0BEKa I0-
Ka3aHo, uTo MecTa cBsi3biBanus JIBT B nepedpaibHON KOpeE,
TUNIIOKAMIIE M MO3KCYKE HICHTUYHBI TaKOBBHIM B MO3T€
KPBIC, a TAKXKe MOTOOHBI YETIOBEIECKOMY PEKOMOMHAHTHOMY
6enxy SV2A, skcnpeccupyemomy CHO-knerkamu [9]. B pa-
60Te mpUBeNEHB! XaPaKTEPUCTUKU U MPOBEICHO CpPaBHCHHE
MecT cBs3piBanuss JIBT B Mosre uenoBeka, KpbIChl U
CHO-xnerkax. @ynknuu Oenka SV2A Ha MOJNEKYJISIPHOM
YpOBHE Hem3BeCTHHI. [Ipenmonaraercs, 4TO OH MOXKET y4acT-
BOBATh B PETYTUPOBAHNHU KaJbIHI-3aBUCUMOTO IK30IIUTO32
CHUHANTUYECKUX BE3UKYJI, BOBMOXKHO, 38 CUET B3aUMOICUCTBUS
C MpecHuHanTU4ecKuM OenkoM cuHanrtorarmuaoMm [20]. Cre-
[IHATFHO TPOBEJCHHBIC MCCIICIOBAHUS TTO3BOIIIIN YTBEPIK-
JlaTh, 4TO MecTa cBsizbiBaHus JIBT B Mo3re He sIBISIOTCS Ya-
cteio ['TAMK,-perienitoproro komruiekca [8]. Takum obpa-
30M, B HACTOSIIIEE BPEMsI TPUHATO CUUTATH, YTO MECTOM CBSI-
spBanms JIBT B mosre sBisiercst 6emok SV2A u ocHOBHOU
MEXaHHU3M €ro JCUCTBHS BKJIHOUACT MOAYJISALUUIO (DYHKIMA
(mmu GyHKUmMil) TaHHOTO OeNKa, YTo, MO-BHAUMOMY, U 00ec-
MICYNBACT OPUTHHAIBHBIA CIIEKTP €ro MPOTHBOIIIIICITHYC-
CKOM aKTUBHOCTH.

H. Klitgaard, yaenuBIIMii MHOrO BHHMAaHHSI M3y4YCHHUIO
JIBT, paccmarpuBaet ero Kak epBblil IIpenapar COBEPLICHHO
HOBoOTO Kiacca [13C, koTopble HE TONBKO MOMABIISIOT CYIIO-
pOru, HO W 3aLIMIIAIOT HEHPOHBI OT MATOJIOTHYECKUX H3Me-
HEHUil, BEAYIMX K Pa3BUTHUIO DIMICHTUYECKUX MPHUIIAIKOB
[14]. ArTHATIMIIENTOTeHHOE (IT0 MHEHHIO pPsa aBTOPOB aH-
THAIIJICTITOICHETHYECKOE) U HEHPOIIPOTEKTOPHOE eHCTBHE
JIBT 0buI0 MOATBEPXKICHO M JAPYTUMHU UCCIIEI0BATEISIMA [ 5,
11, 24]. Toka3ano, yto JIBT kak in vitro, Tak W in vivo He
BIIMSUT Ha 3JIEKTPOPHU3NOIOTUIECKUE XapaKTEPUCTHKN HEn3-
MEHEHHBIX HEHPOHOB, MOMABIISS ITPU 3TOM AITHICHTHYECKUE
peaKkIuy MaTOJIOTMYECKH HM3MEHEHHBIX, YTO YKa3blBacT Ha
CTMOCOOHOCTH TIperapara Cenu(pUIecKn MOABISATh SIHIICTI-
TUYECKYI0 aKTUBHOCTb HEeHpOoHOB [13]. IIpunumMas Bo BHUMa-
HHe 9TH ocodeHHocTH 3 dexra JIBT, Obuta Moandunmpona-
Ha cucTeMa ckpruHuHTa HOBBIX [I9C myTem BKIIOYEHHS B Hee
TEHETUYECKUX (ayINOTE€HHBIX) M KUHUIMHT-MOJIENICH XPOHH-
gyeckoil smmencun. OpUEHTHUPYACh Ha HOBYIO MOJCKYISp-
HYIO MHIIEHb W HMCTOJIB3YS] HOBYIO CKPHHHUHIOBYIO CHCTEMY,

Taonuua 1. DddeKTHBHOCTD JeBeTHPALETAMA B PEXKMMe JONOJIHUTEILHOTO NPenapara no pe3ybTaTaM PaHIOMHU3UPOBAHHBIX MCCJIEI0BAHUI

IToka3arens Shorvon u ap., 2000 Cereghino u ap., 2000 Ben-Menachem u ap., 2000
‘YpoBeHb /10361 JIeBETUpALIETaMa, 1000 1000 3000
mr/cyT 2000 3000
JTMTeIbHOCTh IPUMEHEHUS, HEL 16 18 18
Jlomst penyKuuu napuyaibHbIX 1000 mr — 7,7 % 1000 mr — 32,5 % 3000 Mmr — 39,9 %
TIPUIIAKOB 2000 mr — 6,5 % 3000 mr — 37,1 % [Mnanedo — 7,2 %

ITname6o — 6,1 %
1000 mr — 22,8 %
2000 mr — 31,6 %
IInane6o — 10,4 %
1000 Mmr — 5 %
2000 mr — 2 %
IInane6o — 0,9 %

Jlonst pecrioniepoB

Jlonst 607BHBIX C MOIHBIM OTCYT-
CTBHEM IIPUIIAIKOB

ITinane6o — 6,8 %
1000 mr — 33 %
3000 mr — 39,8 %*
[Tnane6o — 10,8 %
1000 mr — 3,2 %
3000 mr — 8,2 %
IInane6o — 0 %

3000 mr — 42,1 %*
Inane6o — 16,7 %

3000 Mmr — 8,2 %
Ilnane6o — 1 %

IIpumeuanue. K pecrionepaM 0THOCHIH OOJIBHBIX, Y KOTOPBIX HAOIIOIAI0Ch YMEHBIICHUE YaCTOTHI IIPHIIAIKOB He MeHee uyeM Ha 50 % 110 CpaBHEHHIO C Iiep-
BOHAYAIBHBIM YPOBHEM. * — 3Ha4YMMBbIe pasiuuust npu 103e 3000 mr/cyT B uccnenoanusx Cereghino u gp. u Ben-Menachem u jip. 10 CpaBHEHHIO € PeE3yIib-

taramu Shorvon u jip. npu go3e 1000 mr/cyr.




HeiiponaibHble 1 HeHPOXUMHYECKHE MEXaHM3MbI

B. M. Kenda u coaBT. cooOmmim o psae CTPYKTYPHBIX aHa-
soroB JIBT, siBistroruxcst 4-3aMeNICHBIMU THPPOITUIOH-0Y-
TaHaMHJIAaMU ¥ JIEMOHCTPHPYIOIINX 00Jiee BBICOKYIO, YEM Y
JIBT mpoTHBOAIMIENITHYECKYIO aKTUBHOCTH [12]. lanmpHei-
e WCCIIEIOBAHNSI B 9TOM HAlpaBJICHHH TO3BOJIMIN BbIjIe-
JUTH /IBa TIperapaTa OpuUBaTHpaNeTaM U CeleTpaneTaM, mep-
CMIEKTUBHBIX JUISI KIMHUYeCKoro u3yudeHus [15]. Takum 006-
pa3oM,  pe3yNbTaThl  HM3Y4YEHHsS  HEHPOHAIBHBIX U
HEUPOXUMHUECKUX MexaHu3MoB jaeictBus JIBT nmo3Bomstor
MIPE/TIOI0KUTh, YTO OCJIKH, BOBJICYCHHBIC B BE3HKYJISIPHBII
9K301MTO3, SV2 B 4acTHOCTH, MOTYT OBITh MEPCICKTHBHON
MHUIICHBIO JUIs IOMCKA HOBBIX 3()QEKTUBHBIX MIPENapaToB Te-
paruu 6osiesneii [THC.

Bosznukaer Bompoc, Kak COOTHOCATCS MEXITy co00i IKC-
NepUMEHTAIbHBIE U KIMHUYeCcKue JTaHHble nzydenust JIBT.
OcoOb1ii nHTEpeC AT KIMHUKH MOTYT IPEICTaBUTH JKCIIe-
PUMEHTAJIBHBIC PY3YyNbTaThl, CBUACTEIBCTBYIOMINE O IIepeod-
ponporektopHbix cBoiictBax JIBT. K HacTosimiemy BpemeHu
HAKOIUJIEH OINpEAEIEHHbIN OnbIT 110 puMeHeHuto JIBT B pe-
xume “add on”, T.e. JOMOJHUTEIBHOTO Mperapara K Tepa-
nuy, nposogumoit apyrumu II9C. JIBT wm3ywancs B Tpex
KOHTPOJIUPYEMBIX HCCIEIOBAHUSX B YCIOBHSIX ABOWHOTO
CJICTIOT0 METOJIA O] KOHTpOoJieM tuianedo [2, 4, 34]. OcHoB-
HBIE PE3YNIBTAThl ITUX PAaHIOMH3HPOBAHHBIX HCCIIEIOBaHUI
IIpeACTaBIeHbI B Ta0m. 1.

W3 Tabnuie! ciexyer, 4To MpUMEHeHHe npernapara B 00-
nee BhICOKUX g03ax (2000 u 3000 mr/cyT) B GonbLiei crene-
HU CHM)KAeT YacTOTy MapLUaIbHBIX HPHUIIAJKOB U COCOOCT-
BYET POCTY YHMCIIa PECTIOHIEPOB 10 CPABHEHHMIO C ILIAebo u
no30i JIBT 1000 mr/cyt. Ciieyer OTMETHT, UTO HaOonae-
MBIi B pabotax Menachem u coast. u Cereghino 1 coaBT. BbI-
cokuii ypoBeHb 3HaunMocTH (p =0,0013 u p =0,009 coot-
BETCTBEHHO) MOJATBEPKIACT OO0JIBIIYIO (D PEKTHBHOCTD Tepa-
Uy [pu ucnonb3oBaHuu 1036l 3000 M 1O CpaBHEHUIO
1000 mr B cyTKH. BMecTe ¢ Tem nipu cpaBHEHUH JOIH OOJIb-
HBIX C IIOJHBIM OTCYTCTBHEM IPHUIIJKOB 3HAUMMBIX Pa3jv-
gmii MeXIy S(PQPEKTHBHOCTBIO YKa3aHHBIX J03 Ipermapara
YCTaHOBJICHO He ObUT0. MOYKHO MPEAINOI0KNTh, YTO YPOBEHb
no36l JIBT mmeeT 3HaueHHE TWIaBHBIM 00pa3oM JUTs CHIDKE-
HUSI 9aCTOTHI MIPUTIAJIKOB, HO HE JUIS MX TIOJTHOTO YCTPAHCHUSI.
BeposiTHO, U1 MOJTHOTO YCTpaHEHUs MPUMAJKOB B pacyer
HEoOXOIMMO MPUHMMATh HE TOJBKO JIO3bI JIEBETHpAIlETaMa,
HO ¥ HEKOTOpbIE MHbIC (aKTOPHI, B YACTHOCTH, APYTHE MPH-
MeHsieMble coBMecTHO ¢ HUM [19C.

Baxno ormeruts, uto 3¢dextruBHOCTs JIBT ObIITa BHISIB-
JICHa HE TOJBKO MPH MapIHUalbHbIX, HO U B OTHOIICHUH Mep-
BUYHO TCHEPAIN30BAHHBIX MNPHUIMAAKOB. Tak, MOATBEpKIcHA
sddexruBHOCTL JIBT B perskiMe TOMOIHUTEIBHOTO MTperapa-
Ta TPH JICYCHUN PE3UCTEHTHBIX IMapIUabHBIX W UIHOIATH-
YECKNX TeHEPATM30BAHHBIX (POPM SITHIIETICHH B JIBYX OTKPBI-
TBHIX HccienoBanHusx [3, 22]. Ilpenapar npuMeHsIH B CyTOY-
Hoit moze 1000, 2000 u 3000 mMr Ha mpoTspkeHuu 12 Henenb
[3]. OTomy mpenmmecTBOBan 4-HeneNbHBIA MepHoy moadopa
(turpoBanusi) no3sl JIBT. Ilo pesysnbraram ucciemoBaHUs
MeJraHa peayKIHK IpUCTYHoB cocTaBmia 35,9 % mo cpas-
HeHHo ¢ (OoHOM, 10J1st pecrionaepoB — 42,4 %. Y 16,2 %
OospHBIX HaOmoganock He MeHee 75 % pemLyKIuu TPHUCTY-
0B, a 'y 2,2 % ObIIO IOCTUTHYTO MOJHOE YCTPAHEHHE IMPHU-
naakoB. [IpuHuMMas BO BHHMMaHME, YTO B HCCJIEIOBaHHE
BKJIFOYAJIMCh PE3UCTEHTHBIE K TEPAITH OOJIbHBIC, PE3YIIbTATEI
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MOTYT OIICHMBAThHCS KaK BecbMa OOHazekuBaromue. B apy-
rom uccienosanuu [22] JIBT npumMensiu B peskiuMe rHOKUX
J103 Kak ponoiaHurensHbiid [19C npu neyeHnn pe3sucTeHTHOM
MnapuuaibHOM M MAMONATUYECKON TeHepaIM30BAHHOM SIIv-
nericud. beuto u3ydeHo 156 GonbHbIX. O0 3¢ dekTnBHOCTH
TEpaIuy CyIIIIH 110 TPEM KPUTEpHUAM: 1) TIOTHOE OTCYTCTBHE
MPUCTYIIOB HA MPOTSDKEHUU KaKk MHUHHUMYM O MECsIEB Tepa-
nuy; 2) penyKuus MpunajgkoB He MeHee yeMm Ha 50 % 1o
CpaBHEHHIO C ()OHOM (PECIIOHIEPHI), 3) PEAYKINS TPHITAI-
koB MeHee 50 % 1o cpaBHeHHIO ¢ oHoM. Tepanuro HaunHA-
JH ¢ CyTOYHBIX 1103 250 Mr (49 6ompHEIX), 500 MT (49 O0MB-
HbeIX) 1 1000 Mr (58 6ombHBIX), MoBBImIas Ha 250 — 500 mr
Kaxpie 2 —4 Hepenu. [1o HOCTHKCHUU KIMHUYECKOTO 3(-
(hexTa manpHEiIIee MOBBIIICHHE /103 TpeKparmain. [lossie-
HHUE MOOOYHBIX YPPEKTOB CIYKHIIO CUTHAJIOM K CHHKCHUIO
no3bl. MccnenoBanue mokasaino, 4ro y 40 6ompHBIX (26 % oT
00111eT0 YKca) yAaI0Ch TOCTHYD MTOJHOTO YCTPAHEHUS TIPH-
MaJIKOB Ha MPOTSHKEHUH KaK MUHHMYM 6 Mecsiies, 33 00Jib-
HBIX (21 %) OBLIM OTHECEHBI K PECIIOHIEpaM, TOT/Ia KaK OT-
cyrcrBue dpdekra (Menee 50 % peayKIuM NPUCTYIIOB) Ha-
6monanock y 37 dvenoBek (24 %), KOTOpBIE IMPOJIOIKAIH
nonmydars Tepanuio JIBT. ¥V 46 ugenosek (29 %) npemnapat
ObUT OTMEHEH, 1pu 3ToM Yy 27 6onbHbIX (17 %) u3-3a pa3Bu-
THS TMOO0YHBIX AP dexToB. ClieayeT OTMETHTBh, YTO CBS3H
MEXJy CYTOYHOM 110301 M BEJIMYMHON TEpPareBTUYECKOIO
a¢eKTa ycTaHOBJICHO HE OBIIO, YTO HE BIIOJHE COTJIACYETCs
C pe3ynbTaTaMH JABOMHBIX CIICTIBIX MCCIEIOBAHUH, PaCCMOT-
peHHbIX Bhilie. MHTepecHOo, uTo y 25 u3 40 6onbHbIX (63 %)
C TIOJIHBIM yCTpaHEHHEM NpucTynoB 1o3a JIBT He mpessimia-
aa 1000 mr/cyTku, a y 8 M3 HUX OHa COCTaBJsUla JIMIIb
500 mr/cyTku.

Bce ckazanHoe mnozBossier paccmarpuBatk JIBT kak
BbICOKO 3 dexruBnblii [19C, KOTOPBIH JOKEH 3aHATH J0-
CTOMHOE MECTO B CHCTEME TEPAIHU OOJIBHBIX ITHIICTICHEH.

B Tabn. 2 mpencraBneHbl JaHHBIE 1O OCHOBHBIM ITOO0Y-
HbIM d(dekram JIBT B 3aBUCHMOCTH OT YPOBHS IPUMEHsIE-
MBIX 1103 [2, 4, 34]. U3 Tabnuie! ciemyet, 9To Hauboee Jac-
To (darme, 9eM B 5 % ciaydaeB) BCTpEHaTUCh MOOOYHBIEC (-

Tabnuia 2. Yactora 0CHOBHBIX MOO0YHBIX 3(h(heKTOB JieBeTHpALE-
tama (JIBT, %) B 3aBUCUMOCTH OT J103bI

TTo6ounbIi JIBT, BT, JBT,
sddexr 1000 2000 3000 Ccbuikn
mr/cyr Mr/cyT mr/cyT
Conu- 20,4 18,8  Cereghino u np.
BOCTb 9,4 11,3 Shorvon u ap.
TonoBokpy- 17,3 19,8  Cereghino u ap.
JKCHHUE 4,7 6,6 Shorvon u ap.
Actenus 16,3 12,9 Cereghino u nip.
7,5 13,2 Shorvon u ap.
TomoBnas 21,4 20,8  Cereghino u ap.
Gonb 13,2 16 Shorvon u ap.
3.3 Ben-Menachem

Wudexunn 27,6

& Falter
Cereghino u nip.

9.4 6.6 Shorvon u ap.
7,2 Ben-Menachem
& Falter
Punuter 13,3 6,9 Cereghino u nip.
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NEURONAL AND NEUROCHEMICAL MECHANISMS UNDERLYING
THE EFFECT OF A NOVEL ANTIEPILEPTIC DRUG LEVETIRACETAM

K. S. Rayevskii, L. A. Malikova, and V. V. Kalinin

! Zakusov Institute of Pharmacology, Russian Academy of Medical Sciences, Baltiiskaya ul. 8,
Moscow, 125315, Russia
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Published data on the mechanisms involved in the action of levetiracetam (LVT, 2S-(oxo-1-pyrrolidinyl)butanoic acid amide), a widely used agent for the
adjunctive therapy of partial epilepsy of different genesis, have been analyzed. A unique profile of the anticonvulsant action of LVT was already revealed at the
screening stage: this agent was not effective in the traditional tests, but it demonstrated a pronounced protective effect in kindling models and in the experi-
ments on mice sensitive to the audiogenic convulsions. Now it is commonly accepted that the LVT mode of action is different from that of the other known anti-
epileptic drugs. LVT was shown to have specific binding sites in the brain. It is believed that the synaptic vesicle protein SV2A is the binding site for LVT, and
the main mechanism of its action involves the modulation of this protein functions, which probably accounts for the unique profile of the antiepileptic activity
of LVT. The results of investigations of the neurochemical mechanisms of LVT action suggest that proteins involved in the vesicular exocytosis, in particular
SV2, can be promising targets in the search for new effective agents for the treatment of CNS diseases.





