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YBenuuyeHue aLeTMNIMPOBaHUA FMCTOHOB cnocobecTByeT S
BOCCTAHOB/IEHMIO €1ab0i OTCTaB/IEHHOM NaMATHU Y KPbIC

A.X. Bunapckas®, A.b. 3103uHa, .M. banaban

VHCTWTYT BbICLLIEN HEPBHOM AEATENBHOCTU U Hevipoduanonorum Poccuiickon akapemMum Hayk, Mockea, Poccuinckaa ®Oepepauma

AHHOTALMA

CornacHo HefaBHWM WCCNeOOBaHUAM, WHIMOMTOPbI TMCTOHAeaLeTUnas OMOKMPYIOT aKTMBHOCTb TUCTOHAeaLeTMnas
W, TaKMM 06pa3oM, YCUNMBAIOT aLeTUAMpOBaHUe MUCTOHOB [1, 2], 4To cNOCcOBCTBYET YNyyLLIEHWI0 AONTOBPEMEHHON NaMATH
1 OONroBPeMEHHOM MoTeHUMaumu [3, 4], a Takke BoccTaHaBnMBaeT Aepuunt namATyn [5]. HegaBHO Mbl NpoaeMOHCTpU-
POBajn, YTO MHrMOUTOP FMUCTOHAeALETMNa3 BYTUPAT HATPUA OEWCTBYET Kak KOMHUTUBHBIA YCUAMTENb HeAaBHEN naMATU
0 CTpaxe Y KpbiC.

Lenb pa6otbl. /3yyeHne cnocobHocTv MHrMbUTOpa rUcTOHAeaLeTMNa3 byTupaTa HaTpuA ynydllaTb ociabieHHylo 0TcTaB-
NIEHHYI0 YCIIOBHO-PedIEKTOPHYI0 MaMATb 0 CTPaxe y KpbIC. JKCMEpUMEHT MPOBOAMIM Ha caMuax M camkax Kpbic Wistar
1 Long Evans. "KMBOTHBIX Npuyyvanm K «pyKam» eXKeHEBHO B TeueHue 1 Heflenw nepef IKCNepuMeHTaMu. 3aTeM HMUBOTHBIX
oby4anu B MOAeNu yCroBHO-PedNeKTOPHOr0 3aMMpaHns: 6e3ycnoBHbIi pasaparuTenb (BC) — anekTpuyeckuin Tok — co-
YyeTarncA ¢ YCnoBHbIM pasaparuteneM (YC) — KOHTEKCT; paccumTbiBanyi NpoAoIKMTENbHOCTb 3aMUpaHuA (TeCToBaA ceccus
T0). Yepes 24 yaca nocne npoueaypbl 06y4eHuna (TectoBan ceccusl T1) sKUBOTHbIE A@MOHCTPMPOBANM AOCTOBEPHO HOMbLLYIO
L/IMTENIBHOCTb 3aMMPaHUA, YTO YKa3blBao Ha HanuKe ycnewHoro obyyeHuA. 3aTeM M3MePANM peaKLMio 3aMUpPaHNA 3TUX
HMBOTHBIX MPY TECTUPOBaHUM Yepe3 b6 MecALeB nocne npoueaypbl 0bydeHns (TectoBbin ceccua T2). Cpasy nocne T2 KoH-
TPO/bHBLIM FPYNNaM BHYTPUOPIOLIMHHO BBOAMIM MHBEKLMM GU3MONOrMYECKOrO PacTBOpa, TOrAa KaK SKCNepUMeHTabHbIE
rpynnbl Nofy4anu MHbeKUMM byTupata HaTpus. MpofoKMUTENbHOCTL 3aMUpaHMA BO BCEX Mpynnax oLeHuBanu B nociemy-
foLLLeM TeCcTOBOM UcnbiTaHum (T3) yepes 24 vaca.

Mocne oby4eHns Bce rpynnbl KpbiC AEMOHCTPUPOBANN AOCTOBEPHO HOMbLLYIO NPOACIKUTENBHOCTb 3aMUPaHUA, YTO CBU-
LeTeNbCTBOBaN0 0 GOPMMPOBAHNM KOHTEKCTHOW NaMATK cTpaxa (TectoBan ceccus T1 no cpaBHEHMIO C TECTOBOW Ceccuen
T0). Mpw TecTMpoBaHuUM Yepe3 6 MecALeB (TecToBas ceccus T2) BCe rpynnbl MOKa3anu [OCTOBEPHO MEHbLUEE 3aMupa-
HWe Mo cpaBHeHWMI0 ¢ TecToBow ceccuelt T1. Cpasy nocne T2 3KcnepuMeHTaNbHBIM rpynnaM BHYTPUOPIOLLMHHO BBOAMAN
byTvpaT HaTpuUA, TOrAa Kak KOHTPOSbHBIM pynnaM BBOAWNM CTEPUIbHLIN Gu3mnonorndecknin pacteop. Cnycra 24 vaca
(tecToBan ceccuA T3) Mbl 06HapYMMIKW, YTO KpbIChI, MOAyYaBLUMe OYTUPAT HATpWA, AEMOHCTPUPOBANM 3HAYUTENbHO
bonee CUNbHYIO peaKkLMI0 3aMMPaHUA Ha KOHTEKCT, YeM KOHTPOJSIbHaA rpynna Kpbic, nonyyaBlwana Gy3nonoruieckuii
pacteop. Kpome Toro, y rpynn, nony4aBlumMx 6yTupat HaTpuA, Npu TecTMpoBaHUM T3 YpOBHU 3aMMpaHUA [OCTOBEPHO
He 0T/IMYanMCh OT NOKa3saTenel 3aMMpaHusa Bo BpeMA TecToBom ceccum T1. [pynnbl caMoK M caMLLOB, KOTOPbIM BBOAMN
byTUpaT HaTpWA, JEMOHCTPMPOBANM CXOXHMI YPOBEHb 3aMUPaHUA 1 He pasnnyaninch BO BCEX TECTOBLIX CeaHCax. Takum
06pa3oM, Mbl 06HapyKMAK, YTO BBELEHWUE MHIMOUTOPA MMCTOHAeaLeTU a3 ByTMpaTa HaTpus Ha GoHe peakTUBaLMM Na-
MATW NPUBOSMIO0 K BOCCTAHOBNEHMIO 0CNAbeHHOM 0TCTaBIEHHOW NAMATK 0 CTpaxe Y Kpbic. Ha ocHOBaHWMM MonyyYeHHbIX
pe3ynbTaToB MOXKHO NPEeANoIoKUTb, YTO NOBbILUEHHBIN YPOBEHb ALETUNMPOBaHUA TMCTOHOB CMOCOBOCTBYET YAYULLEHWIO
naMATW 0 CTpaxe, 4To cornacyeTcs ¢ bonee paHHUMU UCCNER0BAHUAMM, JEMOHCTPUPYIOLLUMU POSib UHTMOUTOPOB M-
CTOHAeaLeTMNIa3 B MexaHM3Max naMATu.
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Histone acetylation increase rescues a weak
remote fear memory in rats

A.Kh. Vinarskaya*, A.B. Zuzina, P.M. Balaban

Institute of Higher Nervous Activity and Neurophysiology, Russian Academy of Sciences, Moscow, Russian Federation

ABSTRACT

According to multiple studies, inhibitors of histone deacetylases (HDACs) hinder the activity of HDACs, thus enhancing
histone acetylation [1, 2]. This process can promote long-term memory and potentiation [3, 4], and even alleviate memory
deficits [5]. Our recent findings demonstrate that sodium butyrate (an HDAC inhibitor) improves rat’s recent fear memory
and serves as a cognitive enhancer.

The aim of this study was to investigate the potential of HDAC inhibitor sodium butyrate to improve the weakening of remote fear
memory in rats. The experiment was conducted on both male and female Wistar and Long Evans rats. The animals were routinely
handled for a week prior to the start of the experiment. They underwent contextual fear conditioning, where the unconditioned
stimulus (US) — an electrical shock to the foot — was connected with a conditioned stimulus (CS), a particular context. The
duration of their freezing behavior was assessed during the test session T0. At 24 hours after conditioning (test session T1),
the animals that were conditioned froze when in the conditioning environment, providing evidence of successful learning.
Subsequently, their freezing responses were measured during retrieval sessions six months after conditioning (test session
T2). Following T2, the control groups were administered sham injections of saline, while the experimental groups were given
injections of sodium butyrate. Freezing duration was then evaluated in all groups during a subsequent trial (T3) 24 hours later.
After completing the training, all groups of rats displayed a longer duration of freezing, indicating the formation of context
fear memory during the test session T1 compared to the test session T0. After six months (test session T2), all groups
demonstrated a significant decrease in the duration of freezing compared to the T1 test session. The experimental groups
were intraperitoneally injected with sodium butyrate immediately after T2, while the control groups received a vehicle injection
of sterile saline. 24 hours after the third test session, results showed that rats treated with sodium butyrate had significantly
higher freezing responses to the context compared to those receiving vehicle treatment. Additionally, the sodium butyrate-
treated groups in the third test session exhibited similar levels of freezing as seen in the first test session. Male and female
groups injected with sodium butyrate showed similar levels of freezing and did not display any differences throughout all
test sessions. Thus, retrieving weakened remote contextual fear memory followed by immediate administration of the HDAC
inhibitor sodium butyrate resulted in a significant improvement of memory. Our findings demonstrate that the reactivated
remote fear memory was enhanced when exposed to the HDAC inhibitor sodium butyrate. This aligns with previous studies
suggesting the role of HDAC inhibitors in facilitating contextual fear.
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