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OHO# 13 aKTyaJIbHBIX 33714 HeUPOOHMOJIOTHH SIBJISICTCS U3YUCHHUE MEXaHI3MOB (DOPMHUPOBAHUS JOITOBPE-
MEHHOU MaMsTH M IOUCK IyTeH ee yiydlleHns. YI00HOW MOJIEIIBIO JUIsl 3TUX LIEJIEH SBIISIOTCS KUBOTHBIE
C HapyUICHHBIM (PYHKIIMOHUPOBAHHEM CEPOTOHMHEPIHYECKOW cucTeMbl. Tak, BBIKIIIOYEHUE CEPOTOHHHED-
IMYEeCKUX HEHPOHOB BBeleHneM HelipoTokcuHa 5,7-J10T npuBoauT k HecnocodHoCcTH Moutiocka Helix k
00pa30BaHKIO YCIOBHOTO O0OPOHUTEIBHOTO pediekca muiieBoi aBep3un. [IpruemM HaMu ObUIO MTOKA3aHO,
4TO B (bOle/IpOBaHI/Ie HHHICBOﬁ ABCP3MHU BOBJICKAIOTCA SITUTCHETUYCCKUEC TPOLICCCHI, B YaCTHOCTH all€TUIIN-
POBAaHNWE U METUIMPOBAHUE TMCTOHOB, @ UX HAPYHICHUEC ACJIACT ) KUBOTHBIX HeCHOCO6HbIMl/I K (bOpMI/lpOBa—
HUIO JIOJITOBPEMEHHOM naMaTu. L{enbio qanHoN paboThI ABISAIOCH HCCIIETOBAHNE BOSMOXHOCTH PEBEPCUU
(dopmupoanus nonropeMenHoi namsat y JJOT-00paboTaHHBIX )KUBOTHBIX Y€pe3 HHAYKIIHIO ITPOIIECCOB
aneTUIMpoBaHuA. belio mokasaHo, 4To BBeIeHNE MHTHOUTOPOB rucToHAeaneTninas NaB u Tpuxoctaruna A
3HAYUTENILHO yBeIn4nBaeT crocoOHocTh JIOT-00paboTaHHBIX KHBOTHBIX K (OpMHUpOBaHHIO pediiekca
nuiieBou aBep3uu. I1oaydeHHbIe TaHHBIE CBUAETENBCTBYET O BaXKHOM POJIM CEPOTOHMHA B SIIUT€HETUYECKUX
IpolLeccax, JIeXKalluX B OCHOBE GOPMHUPOBAHMUS JAHHOTO BU/IA JOJITOBPEMEHHOM MaMsTH, 1 BO3MOKHOCTH
4yepe3 MHIYKLHIO IIPOLIECCOB aleTUIMPOBAHUS CYLIECTBEHHO YJydllaTh €€ XapakTepucTuku. Moaenb
«HeHpozereHepanumy, MOIy4YeHHas: HA OCHOBE BBIK/IKOUEHUSI CEPOTOHUHEPIUYECKUX HEHPOHOB, MOXKET
OBITB MOJIE3HOM ISl TAJIbHEHILIEr0 3yYeHHsI SIIMT€HETHYECKUX MEXaHH3MOB HapyLIIEHUsI IOITOBPEMEHHO
MaMSITH U CKPUHHMHTA BEIIECTB, BIUAIOIIMX Ha ¢¢ (DOPMHUPOBAHUE.

KioueBblie cjioBa: SMUT€HETHKA, AlETHIMPOBAHUE I'MCTOHOB, CEPOTOHMH, MaMsTh, MOJUTIOCK Helix,
HeliporokeuH 5,7-J1OT, uarn6urops! ructonaeaneruia3 NaB, TCA.

BBEJIEHUE

OpnHOM U3 aKTyaJIbHBIX 3a/1a4 HeWPOOHOIOTHH
ABJISIETCS M3yUCHUE MEXaHW3MOB (HOpPMHUPOBa-
HUS JOJITOBPEMEHHON MaMsTH U MOUCK MyTel ee
yIydiieHus. B mocnemnue Tonbl B 3TOi o0racti
HaMETHUJICS CYIIECTBEHHBIH MPOTPEecC, B 3HAYH-
TEJIbHON Mepe CBSI3aHHBIN C OTKPBITUSIMHU B 00J1a-
CTH dTIMTeHeTHKN. Hanbonpimii nHTEepec uccneno-
BaTeJiell MPUKOBaH K alleTHIINPOBAHUIO THCTOHOB,
TaK Kak alleTWIMPOBAHUE MPUBOJUT K UHIYKLIUU
SKCTIPECCHHU TEHOB, BOBJIEKaeMBIX B (hOpMHUpPOBa-

HHME HEHPOHAIBHOM TJIACTUYHOCTH, a HapyLLEHHUE
ANCTHIIUPOBAHMS JISKUT B OCHOBE psiJia Helpoje-
TeHEePATUBHBIX MATOJOTHH, COMPOBOKIAOIINXCS
3HAYNTENBHBIM yXyamennem namsitu (Wood et al.,
2006; Fischer et al., 2007; Abel, Zukin, 2008). ¥Ypo-
BEHb allETHIIMPOBAHKSI THCTOHOB KOHTPOJIUPYETCS
(depmenTamu ructonaneruntpanchepasamu (HAT)
u ructoneanerunazamu (HDAC) (de Ruijter ez al.,
2003; Sweatt, 2009). HAT xaramu3upyroT IepeHoC
aleTUIILHOM rpyibl ¢ aneTuia-KoA Ha JIM3MHOBBIN
OCTaTOK OEJIKOB, 00IaAAI0T CIEIU(UIHOCTHIO TIO
AlCTHIIMPOBAHNIO PA3JIMYHBIX CAHTOB TMCTOHOB
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(Jinet al.,2011) u, KpoMe TOTO, y4aCTBYIOT B aIle-
TUJIMPOBAHUU PsiJia HETUCTOHOBBIX OEIKOB, B TOM
YHUCIIe TPAaHCKPHUITIIHOHHBIX (hakTopoB (TD), Takmx
kak p53, GATA-1, Myo-D u NFkB (Spange et al.,
2009). IIpu 3TOM aneTHINPOBAaHUE YBEIMYUBACT
JHK-cBsi3p1Baronyto aktuBHOCTh 1D U, COOTBET-
CTBEHHO, MHIYLHPYET TPAHCKPUIILUIO. [ HCTOH-
JiearieTHIIa3bl KOHTPOIUPYIOT JealeTHINPOBaHUE
Y TakKe OTIIMYAI0TCS 3HAYUTEIHHBIM pa3HooOpa-
suem. HDACs kimacca 1 (1,2,3,8) — ato simeprbie
0CJIKH, KOTOPBIE dKCIIPECCHPYIOTCS TOBCEMECTHO.
HDACs knaccalll (4,5,6,7,9,10) axcripeccupyroTcs
TKaHe- U KJIETOYHO-CHEHU(PUIHO U KypCHPYIOT
MeXy siapoM u rutoruiazmoit (de Ruijter ef al.,
2003). O6a kmacca HDACs BaxHBI 151 pabOTHI
HepBHOU cucteMbl. [lokazano, uto HDACs Bo-
BJICKAFOTCSI B PETYIISINIO CHHAIITHYESCKOM ITaCTHY-
HOCTH 1 QOpMHUPOBaHHKE TOITOBPEMEHHOM MaMsITh
(Alarson et al., 2004; Korzus et al., 2004). U, kak
0o0HapykeHO OyKBaJIBHO B TOCIIEIHUE TOMABI, TPH
9TOM HaOIofaeTcsi n30upareIbHOe BOBIICUCHHE
pasnuuasix HDACs B hopMupoBaHUE pa3HBIX
BHUJIOB YCJIOBHBIX U 0€3yCIIOBHBIX peduieckcoB (Guan
etal.,2009; Bahari-Javan et al., 2012; Mungenast,
Tsai, 2012; Sando et al., 2012).

B Hacrosiiee Bpemsi BeIyTCsl WHTEHCHUBHBIC
WCCIIEJIOBAaHNs, HANPaBJICHHbIE HA BO3MOXKHOCTH
yepe3 WHIYKIHIO MPOIECCOB aleTHINPOBAHM
(myTeM mpuMeHeHus: OJIOKaTOpOB THCTOHeale-
THJIa3) BIMATH Ha MEHTAIbHBIE XapaKTePUCTHKH
(Fischer et al., 2007; Abel, Zukin, 2008). Hcro-
puuecku uHruoutopsl HDACs Hauanu Briepsble
MIPUMEHATD IS JICYCHHUSI PAKOBBIX 3a00JIeBaHHA
y Iofiel. DTH WHTHOUTOPHI 3aIeP KUBAIOT KJIe-
TOYHBIA POCT U UHIYIUPYIOT TUPPEPEHIIUPOBKY
(Ververis et al., 2013). Ins onoxupoanus HDACs
UCIIONIB3YIOT OyTHUPATHI, BAJILIIPOEBYIO KHCIIOTY, a
takxe Tpuxoctarun A (TCA) u SAHA, kotopsle
00712 1af0T HEKOTOPOH crierupIHOCTRIO A PekTa
TI0 OTHOIIICHUTO K ompeneneHHpM kiraccam HDACs
W pa3iMYHON MPOHUKAIOIIEH CITIOCOOHOCTBIO Ye-
pe3 remarosHuedannueckuil 6apoep. Ilokazana
MPUHIUITHAIBHAS BO3MOKHOCTD IPUMEHEHHSI UH-
ruoutopoB HDACs juist ynydieHnss MEHTaJIbHBIX
XapaKTEePHUCTUK TIPH 3a00JI€BaHUAXK, B TIATOTEHE3E
KOTOPBIX JIEXKAT DMUTEHETHYECKUEe HapyIICHHUS,
B TOM uHcyie 60Je3HU XaHTHUHITOHA, [lapkun-
coHa, AnblLreiiMepa, HIIEMHUYECKHUE UHCYIBTHI,
nenpeccust U mmszodpenust (Abel, Zukin, 2008).
BrIcKa3bIBatOTCS ONTUMUCTHYECKHE MPOTHO3BI

U TI0 BO3MOXXHOCTH IPUMEHEHHS OJIOKaTOpOB
HDACSs nys yny4llieHuss MEHTaJIbHBIX IIPOLIECCOB,
HapymeHHBIX pu crapernd (Peleg et al., 2010). B
9THX 00JACTSIX B JAHHOE BPEMs BEIyTCS IIHPOKO-
MacmTaOHble nccnenoBanus. OIMHAKO B CBSI3H CO
cinoxkHocTbio ycTpoiictBa LIHC u perynstopHbIx
CHCTEM, BOBJIEUEHHBIX B MHAYKIIHIO 3KCIIPECCHH
I'€HOB, IOJY4YCHHBIC JaHHBIE YaCTO HOCAT (par-
MEHTapHBIN U NPOTUBOPEUMBBIN XapakTep.

CymiecTBeHHYIO POJIb B U3YYEHUN MOJIEKYJIISP-
HBIX MEXaHM3MOB JI0JITOBPEMEHHOM MTaMsTH ChIrpa-
JIY )KUBOTHBIE C IPOCTHIMU HEPBHBIMHU CUCTEMAMH,
B TOM uucie Moyuttocku. [IpuMeHnenne moaenu
(acunuTay CUHANTHYECKOM CBSI3U MEXKIy Heli-
POHaMM MOJUIIOCKA Aplysia B KylIbType HO3BOJIMIIO
OTKPBITh M OMHUCATh Pl 0a30BBIX MEXaHU3MOB
MJACTUYHOCTH, B TOM YHCJIE TOKa3aTh BaXKHYIO
POJIb aleTWINPOBAHUS TUCTOHOB B ()OPMHUPOBa-
HuU nonaroBpeMenHoi namstu (Guan ef al., 2002;
Levenson, Sweatt, 2006; Kandel, 2012).

Hamu B kauecTBe Mozenu 0OydeHUs! HCIIOIb-
3yeTcsl BRIpabOTKa yCIOBHOTO OOOPOHHUTEIIEHOTO
pediuiekca nuIeBol aBep3un y Mosutrocka Helix
lucorum. BplI0 TIOKa3aHO, YTO 3HAYUTEIBHYIO
pOb B OPMUPOBAHMHU ATOTO pediekca UrparoT
alleTWINPOBaHNE M METHJIUpoBaHue rucrona H3
(Danilova et al., 2010; Danilova, Grinkevich, 2012;
I'punakesnd, 2012a, 6), a TakXKe aNETHIAPOBAHUE
psAna HETHCTOHOBBLIX OenkoB (JlanumoBa u np.,
2010). ITpu 5TOM aneTuIMpoBaHUE UHIYLIUPYETCS
yepe3 BHYTPUKIIETOUHBIN PErylsaTOPHBIN Kackan
MAPK/ERK, koTopB5Iii B CBOIO O4€pEAb aKTHBUPY-
eTcst MmearaTopoM cepotonnHoM (Grinkevich et al.,
2008; Danilova et al., 2010; I'puakesuy, 2012a).
Ceporonnn B LIHC mostiockoB onocpeayet aeii-
cTBHE 0€3yCIOBHOIO HOIUIIETITHBHOTO CTUMYJIA U
UTpaeT BaKHEHIIYI0 POJIb B (HOPMUPOBAHUH 000PO-
HUTENbHBIX peduiekcoB (banabdan, 3axapos, 1992;
I'punakesnd u ap., 2006; Grinkevich et al., 2008;
Kandel, 2012). CenexktuBHOE BBIKJIIOYEHHE CEPO-
TOHUHEPTUYECKUX HEHPOHOB B3POCIIBIX )KUBOTHBIX
IIpU BBEACHUM HEUPOTOKCUHA 5,7-AUOKCUTPUIITA-
muHa (5,7-10T) npenoTBpamacT akTHBAIUIO pe-
ryasitopHoro kackaza MAPK/ERK u 3HaunTensHO
YXyAIIAeT CIIOCOOHOCTH KUBOTHBIX K 00ydEHHUIO
(IpunkeBuy u jp., 2006; Grinkevich et al., 2008).
HeticrBue 5,7-10T Ha OBeACHYECKOM M KJIETOY-
HOM YPOBHSIX Y MOJIJTFOCKOB ITOZPOOHO OMHUCAHO B
mureparype (banadan, 3axapos, 1992). [lokazano,
gyt0 3¢ dekr 5,7-JJOT Ha cepoTOHWHEPrHIECKHe
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HEHPOHBI ¥ TIOBEJICHUE YKHUBOTHBIX COXPAHSICTCS
1,5-2 mecsiia, 9To mo3BOJIsIeT UcIoiab3oBarh JJOT-
00pabOTaHHBIX )KHBOTHBIX B KaUECTBE MOJICIHHBIX
00BEKTOB JUIsl M3YUYCHHS MEXaHHM3Ma HeWpojere-
HEpalMu U CIIOCOO0B YCTPAHEHHUS €€ MeXaHH3Ma
HETaTUBHBIX MTOCIICIICTBUIMA.

Crnemyer OTMETHTb, YTO CEPOTOHUHEPTHUECKast
CHUCTEMa UTPAET BAKHEHIITYIO pOJIb U B (DYHKIIHO-
HUPOBaHUH HEPBHOHN CHCTEMBI TIO3BOHOYHBIX KH-
BOTHBIX. [loyararor, 4To ee HapyIllIeHUE SBISCTCS
OITHO U3 OCHOB TaKUX 3a00JIEBaHUMN, KaK JETpPec-
cus (IIumkuna, dpirano, 2010; Zhao et al., 2013)
u mm3odpenns (Kurita et al., 2012,2013), xapakre-
PU3YOIINXCS 3HAYNTEIIbHBIMA MEHTAIbHBIMH Ha-
pymenusimu (Kuhn ef al., 2013). [Ipennonaraercs
BO3MOXKHOCTB JICUCHHSI STUX 3a00JICBaHMN dYepes
BJIMSIHME Ha Tpolecchl aretuiaupoBanus (Kurita
et al, 2012; Yamawaki et al., 2012).

Llenpto maHHOW pabOTHI SIBISICTCS M3yUYCHUE
BO3MOYKHOCTH PEBEPCHH (POPMHUPOBAHHS JIOJTOBPE-
MEHHOM IaMsITH y MoJuTiocka Helix ¢ nucdyHKmeit
CEpPOTOHMHEPTUUYECKUX HEUPOHOB, BHI3BAHHOU
BBesieHNEM HeiporokcuHa 5,7-J1OT uwepe3 un-
JTYKIIHMEO TIPOIIECCOB alleTUIIMPOBaHusl. MHTyKIIHIO
AIeTIIIUPOBAHSI OCYIIECTBIISUIN ITyTEM BBEJICHHSI
JKUBOTHBIM T1epei 00y4eHUEM JIBYX Pa3TUIHBIX HH-
TUOUTOPOB TUCTOH/ICAIIETHIIA3 — HATPHIA Oy THpaTa
(NaB) u Tpuxocraruna (TCA).

MATEPHAJIBI 1 METO/IbI

ITpu BBIPaOOTKE YCIOBHOTO OOOPOHUTEIBHOTO
peduexca MUIIeBO aBep3ny Y BUHOTPATHON YITHT-
KM YCIIOBHBIM CTHMYJIOM SIBJISLIACH MOPKOBB, 0€3-
YCIIOBHBIM — yJIap 2JIEKTPHUECKUM TOKOM (8 MA).
MopkoBb pacronaraiid Ha paccTOsSsHUM 1 cM oOT
TOJOBBI ®UBOTHOTO. COYETaHHBIE MPEIbSIBICHUSL
MUIIX U TOKA OCYILECTBIUIN Kaskable 15-20 MUHYT.
JKuBoTHBIE OTyYaJIn 8 COUETAaHUI B TEUEHUE JIBYX
JHel. TectupoBaHUE POBOIUIIM CIIYCTSI YETBEPO
CYTOK Tociie 00y4YeHHUs, MPEIbSIBISIS YCIOBHBIN
CTUMYJI — MOpKOBb. [Ipu TecTupoBanuy nuzmepsics
JIaTEHTHBIA EPHOJ] KOHCYMaTOPHOI peakiuu (Bpe-
Msl, KOTOPOE YJIUTKA 3aTpadrBaa Ha MpUOIKeHne
K MOPKOBH 10 Hadaja >KEeBaTeJIbHBIX ABMKCHUIL).
Ecnm >xuBOTHOE HE HAYMWHAJIO TOEAATh MUILY B
tederue 150 ¢, TeCT mpekparaim.

JucyHKIHMIO CEepOTOHHMHEPTHUECKUX HEHPO-
HOB OCYUIECTBJISIJIM MyTEM BBEIEHUS HEHPOTOK-
cHUHA 5,7-IMOKCUTpUNTAMHUHA. DTOT HEUPOTOK-

CUH BBI3BIBAET UCTOIIEHHUE IIyJla CEPOTOHHHA B
CEPOTOHUHEPTHUECKUX HEHPOHAX, YTO MPUBOIUT
K CEJIEKTUBHOMY BBIKIIIOUEHUIO CEPOTOHWHEPTH-
YeCKHUX HEHPOHOB, JileTeHEepaIlii CEPOTOHNHOBBIX
TepMUHAJIEH M Ha MOBEJAEHYECKOM yPOBHE — K
HEBO3MOYKHOCTH ()OPMHPOBAHUS JOJITOBPEMEHHBIX
($opM yCIIOBHBIX 00OPOHUTENBHBIX PEIICKCOB.
Heiiporokcun 5,7-1OT BBonumu B 1o3e 20 MKT Ha
1 rpamMM Beca JKUBOTHOTO B JIBa ATalla C MHTEPBAJIOM
6 nueil. JKUBOTHBIX Opanu B 9KCIIEPUMEHT CITyCTS
7 nmuei mocne mocnenHedt uabeknuu. 5,7-J10T
pacTBOPsUIM B (PU3UOJIOTHYECKOM PAacTBOPE IS
MoJLTIOCKOB. MHBEKIIMM mpousBoamiIn B Leda-
JIOTIENalIbHBIN CUHYC Yepe3 HeUyBCTBUTEIHHYIO
o0nacTh Tena ynuTKUA. OCTabHBIM XUBOTHBIM,
WCTIOJIB3YEMBIM B 9KCIIEpUMEHTE, BBOIMIHN (pr3Ho-
JIOTUYECKUI pacTBOP.

Jas MHAYKIMU aleTHIMPOBAHUS C LEJIBIO
BJIMSIHUS HA MTpOLecchl ((OPMHUPOBAHMS TOJITOBpE-
MEHHOHM MaMsTH YJIUTKAM Mepea KakIou cepuei
00y4YeH¥S BBOJIMITH HHTMOUTOP TUCTOHOBBIX Jleare-
tunas Oytupar Harpust (NaB) wnu Tpuxocratua A
(TCA). NaB pactBopsuin B QpU3HOJIOTHUECKOM
pacTBOpe ¥ BBOJIMJIM B KoiluuecTBe 1,2 Mr Ha
1 rpamm Beca xuBoTHOTO (10 MKIT) 3a Wac g0
oOyuenns. TCA BBOIMIN B KOTUYECTBE (2 MKI/T).
KonTponbHOU rpynne yJIuTOK UHbELUPOBAIH 10
10 MKJT (hH3HOTOTHIECKOTO pacTBOpa.

Cratuctudeckass o0paboTKa MPOBOAMIACE
metonoM ANOVA. g cpaBHEHHUS CPEJHUX B
OT/ICJBHBIX TPyMIax NPUMEHsUIH post hoc TecTs
Schefte u LSD. Paznuuns cuuTany cTaTUCTUYECKI
3HaYUMbIMHU 11pH p < 0,05. Pe3ynbrarel npencranie-
HBI KaK cpeiHee 3HaYeHHEe + CTaHJapTHas OITnOKa
CpPEeIHero.

PE3YJIBTATBI

Bausinne mHruduTOpa rucronaeaneTunas NaB
Ha ¢popMupoBaHue peduiexca nuieBoi
aBepP3HuH Y ;KUBOTHBIX ¢ TUCPYHKIMEH
CepOTOHMHEPTruYeCKUX HeIPOHOB

[IpoBeneHHbIC CPABHUTEIBHBIC UCCIICIOBAHUS
MoKasalii, 4To npu (GOPMUPOBAHUHU YCIOBHOTO
pedrekca UIIeBO aBep3uH peduiekca y BHHO-
IPAJHOMN YIUTKHU IIPOUCXONNUT 3HAYUTEIBHOE YBE-
JINYEHHUE JIATEHTHOTO IEepPUOo/ia KOHCYMaTOPHOMH
peakuuu. [Ipu 5TOM y )KUBOTHBIX C TUCHYHKIIUEH
CEPOTOHMHEPTUICCKUX HEHPOHOB BBEICHUEM HEli-
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porokcuna 5,7-/10T, noaBeprHyTHIX Mpoueaype
0o0y4eHusi, yBEIMYECHHUs JaTEHTHOTO Mepruoaa He
HaOmronanock. TecTupoBanue yepes 4 CyTOK Hocie
obydenus (puc. 1). Tak, JaTeHTHBIN TIEpHO KOH-
CYMaTopHOH peaknuu y OO0yYeHHBIX KUBOTHBIX,
He oOpaboTannbix JOT, 3HAYNTENFHO BO3pacTal
¥ JOCTOBEPHO OTIIMYAJICS OT JaTeHTHOTO Mepruoaa
Yy 3TUX KUBOTHBIX 10 00ydenus (143 £ 16 c u
50 + 6¢ cooTBeTCcTBEHHO, p < 0,004). I1pn sTOM ¥
JOT-06paboTaHHBIX KUBOTHBIX, TTOABEPTHYTHIX
00y4eHHI0, JTaTeHTHBIN MEepUO COCTaBIISAI BCETO
76 £ 18 ¢ U AOCTOBEPHO HE OTIHUYAICS OT Ja-
TEHTHOTO MEpHoJa y 3TUX KMBOTHBIX 10 00y-
yeHus. bosee Toro, nmareHTHBIN mepuoa KOH-
cymaropHo#t peaknunu JJOT-o06paboTaHHBIX
KUBOTHBIX, TOJABEPTHYTHIX OOYUYCHHIO, TIPU
p < 0,02 gocToBepHO OTIIMYAJICS OT JIATESHTHOTO
nepuona oOy4eHHBIX KUBOTHBIX, HE 00paboTaH-
HeiX JIOT. Takum oGpasom, BBenenue 5,7-10T
NPUBOAMIO K HECIIOCOOHOCTH 3THX >KUBOTHBIX K
(hOpPMHUPOBAHHUIO IOITOBPEMEHHOM ITAMSTH.

C menpro U3yueHHs] BO3MOXKHOCTH PEBEPCHU
nonropeMeHHoi namsati y JIOT-o0paboTanHbIX
JKMBOTHBIX 3THM JKUBOTHBIM I1epe]] 00y4ueHHeM BBe-
T UHruOUTOp rucToH Aeauetuinas NaB (1,2 mr/r),

160 Hokok sk

140 *
seokeok
120

100

80
60
40

JlaTeHTHbIV Nepuog, cek
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Puc. 1. Bmusane uHetiporokcuna 5,7-J1OT n uarunéuropa
rucrtonaeanetminas NaB Ha GopmupoBanue pedrexca
MUIIEBO aBep3nn y Helix.

Bsenenue neiiporokcuna 5,7-/10T Hapyaet popMupoBaHue
JIOJITOBPEMEHHOI1 TamsITi. BBenenne nurubuTopa ructonie-
anetnnas NaB ee peBepcupyer. [1o ocu opauHAT — naTeHTHBIH
HePHOJT KOHCYMaTOPHOM peaKkluy )KUBOTHBIX /10 O0yUYCHUs U
nocie npouenypsl oOydenns. K — sxMBOTHBIE 10 00y4eHHs;
O — o0yuennbIe xkuBOTHBIE; [|OT — )KUBOTHBIE, KOTOPHIM BBO-
qunu 5,7-J10T; 1OT + NaB — »kuBOTHBIE, KOTOPHIM BBOAMIN
5,7-00T u NaB. * p < 0,04; ** p < 0,02; *** (ANOVA).
F(5,28) = 10,719 p < 0,0001.

kotopbiil narnoupyer HDAC knaccos 1 u 2. [Ipu
9TOM Yy KMBOTHBIX 3HAYUTEIILHO BO3PACTal JaTCHT-
HBII TIEpUOJl KOHCYMaTOPHOW pEeakLUH, KOTOPbIN
JIOCTOBEPHO OTIMYAJICS KaK OT JIATEHTHOTO IEePHO-
Jla 3TUX KUBOTHBIX A0 oO0ydenus (p < 0,003), rax
u 1o otHoweHno K JIOT-00paboTaHHBIM KUBOT-
HbIM, KoTopbiM NaB He BBomiuH (p < 0,03) (puc. 1).
bonee Toro, nareHTHBINA nepuoJ KOHCYMAaTOpHOH
peaknuu y moaBeprayTeix ooydenuto JJOT-00-
paboTaHHBIX KUBOTHBIX, KOTOPHIM BBOJMIN NaB,
JIOCTOBEPHO HE OTINYAICA OT JATEHTHOTO Mepruo/a
00y4YCHHBIX KHBOTHBIX, He 00padoranHbix JJOT.
Takum oOpa3zom, BBeneHne NaB peBepcrupoBaio
(hopmupoBanue nonroBpeMeHHon mamsatu y JJOT-
00paboTaHHBIX KUBOTHBIX.

Binsinne uarnouTopa rucronaeanerniaas TCA
Ha (popmupoBaHue peduieKkca NUIIEBOI
aBep3UM Y )KUBOTHBIX ¢ TUCYHKIHEH
CCPOTOHMHEPTHYEeCKUX HelipOHOB

Hpyroii rpynne JJOT-06paboTaHHBIX JKUBOT-
HBIX Tepe]; oOydueHneM BBenu TpuxoctatuH A.
OTOT OGIOKATOp TUCTOHACALETHIIa3 HHTMOUPYET
HDAC xnaccos 1, 2 u 4. Kak BugHO U3 puc. 2,
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Puc. 2. Bmusiane ueiiporokenna 5,7-/10T n uarnouropa
rucronaeanetmwias TCA Ha popmupoBanue pediexca
MTUIIEBOM aBep3un y Helix.

Beenenne unruouropa ructonneanermiaz TCA pesepcupyet
(dopmuposanue nonrospemennoi mamsara 'y JOT-o6pabo-
TaHHBIX KUBOTHBIX. [T0 OCH opauHAT — JIAaTEeHTHBIN MEPHOL
KOHCYMaTOpPHOW PEeaKIMy JKMBOTHBIX JI0 U MOCIe 00ydeHHsI.
K — xuBotHBIe 10 00yueHus;; O — oOy4eHHbIEe KUBOTHEIE;
OJOT —xuBotHBIE, KoTopbIM BBOmH 5,7-IHT; 1OT + TCA—
JKUBOTHBIE, KoTopbiM BBOMK 5,7-JITHT u TCA. * p < 0,03;
** p <0,02; *** p < 0,003 (ANOVA). F(5,27) = 17,224
»<0,00001.
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BBeneHue TCA Takke OKa3bIBA€T 3HAYUTEIbHBIN
MPOTEKTHPYOMUH 3P PeKT.

[TokazaHo, 4TO TaTEeHTHBIN MEPHO]] KOHCYMAaTOP-
Ho#t peakmuu y JIOT-00paboTaHHBIX JKHBOTHBIX,
kotopsiM BBOAWIN TCA, 3HaYUTEIHHO BO3pacTa-
€T KakK M0 OTHOIIEHHUIO K JIATCHTHOMY HEepUOIY
9THUX KMBOTHBIX 710 oOyyenus (52 + 4 u 135+ 4
COOTBETCTBEHHO, p < 0,002), Tak 1 K TaTEHTHOMY
nepuony (76 £ 18) JOT-06paboTaHHBIX KHUBOT-
HBIX, TIOIBEPTHYTHIX 00y4eHnto, koTopsiM TCA He
BBOAMIIH (TocToBepHO TpH p < 0,03). Kpome Toro,
BBeneHue TCA JIOT-00paboTaHHBIM KUBOTHBIM
nepen oOydeHneM, Kak 1 B cirydae BBeneHus NaB,
MPUOTMKAIO WX JATEHTHBIN MEePUOJ K YPOBHIO
00y4YeHHBIX KUBOTHBIX, HEe oOpabdoranHbx JJOT.
To ectp JIOT-00paboTaHHbIC )KHBOTHEIEC, KOTOPHIM
BBOAWIN MHTHOUTOp ructoHmeanermias TCA,
TaKXKe CTaJIu 00y4aThCsl.

Takum oOpa3om, BBeAeHHUE Tepes 00yueHHEM
narudntopoB HDAC kak NaB, Tak u TCA, peBep-
cupyeT GopMUpOBaHUE TOITOBPEMEHHON ITAMSATH y
’KMBOTHBIX C JIeTeHepalell CepOTOHUHEPTHIECKUX
TEPMUHAJIEH, BBI3BAHHOM BBEICHUEM HEHPOTOKCH-
Ha 5,7-JIOT. DpheKkTHBHOCTD BO3ICHCTBUS 3TUX
WHTHOUTOPOB THCTOH ICAlleTHIIa3 Ha (hOPMUPOBa-
HUE JIOJITOBPEMEHHOW MaMsITH CPaBHUMA.

OBCYX/JIEHUE

OnHoi U3 BaXKHEHIINX 33134 COBPEMEHHOCTH
SBJISIETCS] IOUCK BEILECTB, CIOCOOHBIX YIYUIIUTh
(dbopMHUpOBaHHME TOITOBPEMEHHOW MaMsTH, 0CO-
OCHHO B ciydae ee HapyLICHHUs NP Pa3IMYHbIX
3a0oneBaHmsaX, B TOM YHCIe W HeipomereHepa-
TUBHBIX. B 3TOl CBA3M MHTEHCUBHO UCCIIEYIOTCS
MHTUOUTOPBI THCTOH ICALIETHIIA3, KOTOPBIE BIUSIOT
Ha (popMHpOBaHKE JOITOBPEMEHHOHN TaMSTH Yepe3
MHIYKLHIO STIUTeHETHYECKHUX ITPOLIECCOB, NIaBHBIM
00paszoM TPOIeCcCOB aleTHINPOBaHMs. B Hammei
paboTe B KauecTBE MOJIENTN «HEHPOIETeHEPAIITHI
WCIT0JIB30BAJIOCHh BBIKIIOYEHHE PaboOThl CEpOTO-
HUHOBBIX HEHPOHOB y Moiuttocka Helix lucorum
HeliporokcuHoM 5,7-J1OT. DT )KMBOTHEIE HE CTIO-
COOHBI K (HOPMUPOBAHUIO JOITOBPEMEHHBIX (POPM
YCIOBHBIX OOOpPOHUTENBHBIX peduiekcoB. Hamu
OBLTIO TTOKAa3aHO, YTO BBEJCHHEM HHTHOHWTOPOB
ructoneanetnias NaB u TCA nmepen oOydeHeM
MOKHO PEBEPCHUPOBAThH POPMUPOBAHHUE IOITOBPE-
MeHHOM namaTu y 3tux JJOT-00paboTaHHBIX KH-
BOTHBIX. [Ipryem 3¢ppekTrBHBIME OKazamuch 00a

ucnonszyeMbix HDAC uarnburopa. OcobeHHo
HanIIAHO QQEKT MpOsBISETCS IPU TECTUPOBaA-
HUM JKUBOTHBIX CIYCTsS 4 IHS mocie oOydyeHwus,
YTO MOJTBEPKJIACT JaHHbIC, TTOJYYCHHBIC Ha
MMO3BOHOYHBIX, O BO3MOKHOCTH MHAYKIHH JAOJITO-
BpeMeHHOH namsiti nHruoutopamu HDAC maxe
[IPY 3HAYUTEIBHBIX €€ HAPYUICHHUSIX, B TOM YHCIIE
Y CBSI3aHHBIX ¢ HeliponereHepanmeii (Fischer et al.,
2007), v CBUACTEIBCTBYET 00 SBOTIOIIMOHHOHN KOH-
CEPBATUBHOCTH AMHUTECHETUYECKUX MPOIECCOB.
Panee Hamu ObIJIO TIOKA3aHO, UTO AIIETHIIMPOBA-
HUe Kak rucTtoHa H3, Tak ¥ HErHCTOHOBBIX OEIIKOB
UTPACT 3HAYUTENbHYIO POJIb B (JOPMUPOBAHHUH
nuteBolt aBep3un y Helix (Danilova et al., 2010;
Danilova, Grinkevich, 2012). ITpu aToM arneTwmm-
pOBaHKe HHIYIUPYETCS Yepe3 BHY TPUKIICTOYHBIH
perynsaropubiii kackaq MAPK/ERK, kotopriii, B
CBOIO 0Yepe/ib, aKTUBHUPYETCSI METMATOPOM CEpO-
tornuHoM (Grinkevich et al., 2008; Danilova et al.,
2010). bonee Toro, mo3Hee cO3peBaHUEe CEPOTOHU-
HEPIrU4eCcKOi CUCTEMBI y FOBEHUJIbHBIX MOJIJIFOCKOB
SIBJISIETCS] OJTHOW W3 IPUYMH MX HECIIOCOOHOCTH K
(hOpMHPOBaHHIO JJOITOBPEMEHHBIX (GopM 000po-
HUTENbHBIX peduiekcoB (banaban, 3axapos, 1992).
[Ipu 3TOM y FOBEeHHJIbHBIX )KUBOTHBIX HAOIOIACTCS
MAPK/ERK-3aBucuMast AUCPETYISIHS al[eTIIIH-
poBaHus rucToHa H3 ¥ psijia HErUCTOHOBBIX OCTTKOB
(danumosa u np., 2010; Danilova, Grinkevich,
2012). CtumynupoBaHue aleTUIMPOBAHUS BBeE-
nenreM NaB crioco0HO 3HAUUTEBHO YITyUlIUTh Y
HUX (POPMUPOBAHUE TOJITOBPEMEHHOM MaMSITH.
Hamm wHOBBIe naHHBIE 00 3P PEKTHUBHOCTH
npumenenust uaruoutopos HDAC nist pesepeuu
JIOJITOBPEMEHHOM MaMSITH B3POCIBIX KHBOTHBIX C
TUCHYHKIMEH CEPOTOHUHIPTUUSCKUX HEHPOHOB
CBUJIETEJILCTBYIOT, C OJIHOM CTOPOHBI, O BayKHOU
POJIM CEPOTOHMHA B SIIMT'€HETHUECKUX MEXaHU3MaX
JONTOBPEMEHHOM MaMsITH, a C IPyTroi, O BOZMOXK-
HOCTH TIpuMeHeHuss nHruoutopoB HDAC mns
KOPPEKITUH aMSTH HE TOJIBKO Y FOBEHUJIBHBIX, HO
Uy B3POCIBIX )KUBOTHBIX C «HEHWpOJAEreHeparu-
eil» CepOTOHUHEPIUUeCKUX HEUPOHOB. IIpu 3TOM
narnoutopsl HDAC MoryT oKa3pIBaTh KOMILIEKC-
HBI 3QexT Ha (hopMUpOBaHHE JOITOBPEMEHHOM
[aMSTH Yepe3 CTUMYJINPOBAHNE alleTUIMPOBAHUS
KaK THCTOHOB, TaK M PsiJia HETUCTOHOBBIX OCIIKOB
C Ja’bHEHIINM U3MEHEHUEM JKCIPECCHUH HUXKe-
JISKAIINX TEHOB, BOBJIECKAEMBIX B (JOPMUpPOBaHUE
JUTUTENTBHBIX ITACTUYECKHX IlepecTpoek. B Hactos-
iee BpeMsl BeIyTCsl HHTCHCUBHBIE UCCIIEIOBaHMS
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M0 CKPUHHHTY OEJTKOB, BOBJIEKAEMBbIX B IIPOLIECCHI
(hopMHpOBaHUS TOJTOBPEMEHHOW MaMSTH, DKC-
MpeccHst KOTOPBIX CBsI3aHa C alleTHIUPOBAHHEM.
Takue NaHHBIC YK€ TIOIYYEHBI JUIsl PAHHETO TeHa
C/ebp (Guan et al., 2002), Bdnf promoterl/2,
Ergl, Fos, Camk2a, Crebl v cyobpequanin MNDA
peneniropoB (Guan et al., 2009).

OmHAaKO TMCKYCCHOHHBIMH OCTAIOTCS BOIIPOCHI
0 Criel(pUIHOCTH WHAYKITUH ITPOIIECCOB alleTHITH-
poBanus yepe3 BBeaenne naruoutopos HDAC u
UX TO0OYHBIX dPPeKTax, Tak KaKk MpUMeEHseMbIe
B HacTosiliee BpeMs 0yiokaropsl, Takue kak TCA,
Oytuparsl 1 SAHA, HHTHOMPYIOT IIHPOKKE KIIACCHI
HDAC u TeopeTnuecKky IOJKHBI BHI3BIBATH Mac-
COBOE THIIEPAIeTHIIMPOBAHNE U, COOTBETCTBEHHO,
MacCOBYIO UHJTYKIIHIO SKCTIpecCHU reHoB. OHaKO
HWHTEPECHBIM U MOKA IJI0X0 00BSICHUMBIM (pakToM
SBJISICTCS TO, YTO MHAYKIIMS TUIIEPALICTHIIMPOBAHHS
unruouropamu HDACs BiusieT Ha SKCIIPECCHIO HE
oomee 20 % renos (Ververis et al., 2013). [maBHBIM
o0pa3oM n3MeHeHHe Kacaercs ot 1 10 7 % reHoB
(Ruijter et al., 2003). IIpu >ToM HabOIOHACTCS
WHIYKIHS SKCIIPECCUH TPUMEPHO TMOJIOBUHBI U3
HUX, & OCTaJbHbIe, HATIPOTUB, HHIUOUPYIOTCS
(Ververis et al., 2013). Ilpenmnonaraercs, 4To OXHON
W3 MPUYUH 3TOTO SBJICHHUS MOXKET OBITh pa3iudue
KOPETIPECCOPHBIX KOMITJIEKCOB, CBS3BIBAIOIINXCS C
pazmmuasiMi HDAC, koTopble, B CBOIO O4epe/p,
MO/IBEPraroTCsl MOAN(MUKALIUSAM Yepe3 pa3IndHbIe
mexanusMbl (Ruijter et al., 2003). A ¢ npyroii
CTOPOHBI, JJIsl ©3MEHEHHUS IKCIIPECCHU T€HOB €eIIe
TpeOyeTcst, Kak MUHIUMYM, aKTUBAIlUs WA WHTHU-
OoupoBanue cooTBeTCTBYIOMMX TP, a ux HAOOPHI
pa3uuHbl B IPOMOTOPAX pasHbIX reHoB. U Oomnee
TOTO, MX aKTUBALUS PETYIUPYIOTCS Yepe3 pa3ind-
Hble BHYTPUKJICTOUHBIC PErYISTOPHBIC CUCTEMBI,
KOTOpBIE, COOTBETCTBEHHO, JOJKHBI OBITH CHH-
XpoHHO akTuBHpYyeMbl (Alberini, 2009; [ puakeBHY,
2012a).

UYro kacaercs JOITOBPEMEHHOM MaMsTH, TO
WCCIICJIOBAHUS TOCICTHUX JIET MOKa3aIu H30H-
parenbHOe BoBieueHue pasiaudHbix HDACs B
dbopMupoBaHUE Pa3IUYHBIX BUAOB YCIOBHBIX
n 6e3ycinoBHbBIX pediuekcos (Guan et al., 2009;
Mungenast, Tsai, 2012; Bahari-Javan et al., 2012).
Ora crienn(uka MOXKET OOBSICHSATHCS OTISITH JKE Kak
OTJIMYHEM UX KOPEHPECCOPHBIX KOMIUIEKCOB, TaK
u paznnyHbM npogmiieM skcnpeccun HDACs B
(GyHKIMOHATBFHO OTIMYHBIX Heliponax (Takase et
al., 2013). HDACI1 (so ne apyrue Bugst HDACs)

BOBJICUCHA B 3aTyXaHHUE THIIOKAMIT-3aBUCUMOM
MaMsITH, CBSI3aHHON ¢ 0Os3HBIO OKpykeHus (Ba-
hari-Javan et al., 2012). IIpu sToM ee HHIYKITHS
COTIPOBOKJIAETCA JICalleTHIINPOBAaHUEM THCTOHA
H3 no nu3uny 9 u yBenuueHuEM METHIMPOBAHUS
ructona H3 1o 3Toi ke MO3UIIMH B THIIIIOKAMIIE.
Ycranosnena paznuuHas pons HDAC1 n HDAC2
B (popMupoBaHUM NONTOBpeMeHHOM mamsTe (Guan
et al., 2009). Otu HDAC nuddepenmansHo pe-
T'YIUPYIOT MOJATPYIIIBI TCHOB, BOBICKAEMBIX B CH-
HANTHYECKYIO TNIACTUYHOCTD U NaMsITh. [Ipn aToM
HDAC?2 B ommnune ot HDAC1 6onee 3phekTuBHO
JKCIIPECCUPYETCS B HEPBHOM CUCTEME, MOJBEP-
raeTcs MOCTTPAHCISAIMOHHONW MOAU(DUKAIIUN H
6o11ee >PpPEKTHUBHO HHTHONPYETCS HHTHOUTOpaMHU
HDAC. Kpome toro, Hdacl-nedunuTHbIC MBIITH
rHOHYT B SMOpHoreHese, Toraa kak Hdac2-nedu-
LIUTHBIC MBI XUBYYH U 00JIAAAF0T YIIyUIIICHHOM
MaMSIThIO.

Ouens unrepecnoit HDAC sisnsiercas HDACA4,
MIpHHAJUIeKAIAs KO BTopoMy Kinaccy. OHa Kypcu-
PYET MEXJTy SIIPOM M IIUTOIUIA3MOW W HEraTHBHO
BJIMSICT Ha CHHTE3 OCJIKOB, BKIIFOYCHHBIX B CHHAII-
THYECKYIO TIACTUYHOCTh U maMsTh (Sando ef al.,
2012). Ee akTuBanus JOCTUTAETCS TPAHCIOKAIIUEH,
kotopas perynupyercs uepe3 NMDA penentopst
u hochopummposanue. Ha HDAC4 He neficTByioT
nuaruoutopsr HDAC.

[TokazaHo, YTO aKTUBHOCTbH F'MCTOH/I€AIIETHIIA3
YBEIMUUBACTCS [IPU CTAPEHUH B CTPYKTYpax, CBsI-
3aHHBIX C MaMATBIO, B rummnokamie u kope (Dos
Santos et al., 2013). Ilpu 3TOM € BO3pacToM Hapy-
aeTcs aueTuiaupoBanue ructona H4 no nuszuny
12 (Peleg et al., 2010). [IpuMeHeHNE HHTHOUTOPOB
HDAC crioco6HO peBepCHpOBaTh alleTUIINPOBAHUE
[0 9TOMY CalTy M YAYYIIUTh JOJTOBPEMEHHYIO
MaMSTh.

B nHacrosiiee Bpemsi BeLyTCsl MOMCKHU CEJEK-
tuBHBIX nHTHONTOpOoB HDAC. Tak, omucan uH-
ruoutop Crebinostat (Fass ef al., 2013), xoTophbrii
WHTUOUPYET MPEUMYIIECTBEHHO JealeTHIa3bl
kinacca 1. [Ipu atom Crebinostat mHAyIIUpYET
anerunupoBanue rucronoB H3 u H4, CREB-3a-
BHCHUMYO JKCIIPECCHIO HUKEJIEKAITUX TEHOB U
(hopMupOBaHNE THUIMIIOKAMII-3aBUCHMBIX BHIOB
YCJIOBHBIX pe]IIeKkcoB.

DddekTs TpuMEeHEeHUSS HHTHOUTOPOB MOTYT
HOCUTb JOCTATOYHO CJIOKHBIN XapaKTep BO3JeH-
CTBHS Ha MOJIEKYJSIpHBIE COOBITHS B Mo3re. Tak,
nokaszano, uto TCA oKa3bIBaeT MOJOKUTEIbHbBIN
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a¢dexT Ha skcnpeccuro reHa Bdnf sk30Ha 1 B
HelpoHaX THNIOKaMIIa ¥, COOTBETCTBEHHO, Ha
MEHTaJIbHBIE MPOIECCHl Yepe3 yBeIHUeHHUe arle-
TuimpoBanus ructoHa H3 no 3 9 u 14 (Tian et
al., 2010). ITpu aTOM, OTHAKO, TTPOUCXOIUT TAKIKE
cunxponHoe TCA-3aBUCHMOE allETHIMPOBAHHNE
riucroHa H3 mo 3THM ke MO3WIHSIM B IPOMOTO-
pe Hdacl, 9t0, COOTBETCTBEHHO, UHIYIIUPYET
AKCIIPECCUI0 ATOW rucrtoHaeaneTwiaspl. To ecTh
WHJTYIUPYETCsI KOMIIEHCATOPHAS PeaKIyst (OTpHIia-
TenmpHast 0OpaTHas CBs3h). bonee Toro, mokaszaHo,
YTO MHIYKIHS ALlETHINPOBAHUS Oy THPAaTOM HATPHs
MOXKET IPUBOJMTH K 3aTyxaHHo peduiekca (Stafford
etal.,2012). Takum o6pazom, B IHC npoucxogur
KOHBEPIeHIUS SMUTEHETHYECKUX MPOIECCOB,
OTPaXKAIOIIUX B3aUMOJICHCTBHE aKTHBATOPHBIX U
TOPMO3HBIX ITyTei, BOBIICYCHHBIX B (JOPMHUPOBAHUE
JIOJITOBPEMEHHOM MaMSTH.

[NosiBunucH nepBbie paboThI, MOKa3bIBAIOILIHE,
yto nHruouropsl HDAC cnocoOHBI cTUMYNHpO-
BaTh HKCIPECCHUIO TEHOB HE TOJIBKO Yepe3 yBelH-
YEHHE CTETCHH alleTHIIMPOBAHUS THCTOHOB, HO U
Yyepe3 HHAYKIUIO METHIIUPOBAHUS aKTUBATOPHBIX
caiiroB ructoHoB (Akbarian, Huang, 2009). OmHako
MEXaHU3MbI B3aUMOJICHCTBHS ILIE MI0X0 H3yUYCHBI.
Hamu panee oOHapykeHO, 4TO B (hOpMUpPOBaHHE
pedraexca numeBoil aBep3un y Helix Hapsay c
aleTHITMPOBAHUEM BOBIICKACTCS 1 METUITUPOBAHHE
rucrona H3 (I'punkeBny, 20120). JanbHelmme
WCCIICIOBaHMs Ha MOJENSIX HeWpoaereHepannn
(BBenenue HeripotokcuHa 5,7 /10T) mo3BossT Ham
MTOHATH B3aMMOCBSI3b ITPOIECCOB aAllETHIINPOBAHUS
TUCTOHOB C WX MeTwinpoBanueM. Kpome Toro,
BBICKA3bIBAIOTCS TOJOKEHHUS, YTO MHTHOUTOPHI
HDAC MmoryT oka3bIBaTh M MpSAMOE BIUSHUE Ha
(YHKIMOHUPOBAHHE CEPOTOHMHIPTUUECKON CHC-
TEMBI, B YACTHOCTH Yepe3 U3MEHEHHUE IKCIIPECCUH
tpancnoprepa ceporonnna (SERT) (Gill et al.,
2013), 9to, B CBOIO OoUYepenb, MOXKET JEkKaTh B
OCHOBE YNYYILICHHS JIOJNTOBPEMEHHOH MaMsTH, B
(dbopMupoBaHUE KOTOPOWA, KaK U B HAIlleM ciydae,
BOBJICYCHA CEPOTOHMHEPTUUECKasi CUCTEMA.

[TomyuyeHHble HaMH HOBBIE IaHHBIE O BO3MOXK-
HOCTH peBepcuu noaropeMeHHon namaru y J1OT-
00pabOTaHHBIX B3POCIIBIX JKHBOTHBIX C HAPYIIIEHHOH
paboTOoit CEepOTOHMHOBOW CHCTEMEI Uepe3 BBEICHNE
WHTHOMTOPOB F’UCTOH/ICAIICTINIA3 CBHICTEILCTBYET
0 Ba)KHOW POJIM CEPOTOHMHA B AIUTCHETUYECKUX
npoleccax, JIe)Kalux B 0CHOBE (hOPMHUPOBAHUS
YCIIOBHOTO pediieKca MUIIEBOH aBep3UH Y MOJLITIOC-

ka Helix. Monienb «HelipojiereHepaium, mojayaeH-
Hasi HA OCHOBE BBIKJIFOUEHHUSI CEPOTOHMHEPTUYECKUX
HEHpPOHOB, MOXET OBITh TOJE3HOW IS MaTbHEH-
LIEro U3y4YeHUsl 3MUICHETUYECKUX MEXaHU3MOB
JIOTITOBPEMEHHOW TaMSATH M CKPUHHUHTA BEIICCTB,
BJIMSIIOLIUX HA e (hOPMUPOBAHHUE.

PaGora moanepxana rpantamu PODU
Ne 14-04-01681 u Ne 11-04-01968.
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INDUCTION OF ACETYLATION PROCESSES IN ANIMALS
WITH SEROTONERGIC NEURON DYSFUNCTION REVERSES THEIR
CAPABILITY OF LONG-TERM MEMORY FORMATION

0.V. Vorobiova, L.N. Grinkevich

Pavlov Institute of Physiology Russian Academy of Sciences, St. Petersburg, Russia,
e-mail: Larisa_Gr_spb@mail.ru

Summary

The major tasks of neurobiology include the understanding of mechanisms governing long-term memory
formation and search for means to improve memory. Animals with dysfunction of the serotonergic system
are a convenient model for investigation of memory processes. The ablation of serotonergic neurons by the
neurotoxin 5,7-DOT leads to inability of the mollusks to form an aversive food avoidance reflex. Previously
we have found that epigenetic processes, such as histone methylation and acetylation, are involved in the
formation of food aversion, and that disturbance of these processes leads to inability to form long-term
memory. The goal of the current study was to investigate the possibility to reverse long-term memory in
DOT-treated animals through the induction of acetylation processes. We found that treatment with histone
deacetylase inhibitors NaB and Trichostatin A significantly increased the ability of DOT-treated animals
to form the food aversion reflex. The results point to an important role of serotonin in the induction of the
epigenetic processes mediating the formation of this type of long-term memory. By induction of acetylation
processes, we managed to improve memory parameters significantly. Our “Neurodegeneration” model,
based on ablation of serotonergic neurons, can be useful in studies of the epigenetic mechanisms underlying
long-term memory destruction and screening of compounds crucial for memory formation.

Key words: epigenetics, histone acetylation, serotonin, memory, Helix mollusk, neurotoxin 5,7-DOT,
histone deacetylase inhibitors NaB and TCA.



