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Xopolo U3BeCTHO, uTO Heiporpodunbl pakTop pocra HepBoB (NGF) u Mo3rosoii HelipoTpo-
¢uueckuit gpaxrop (BDNF) yuactByior B mpoueccax odyuenus u namsta. B HUN dapmakoso-
rui umeHu B. B. 3akycoBa CKOHCTPYHMpPOBAaHbI M CHHTE3MPOBAHBI AMMEPHBIC THIICHTHIHBIC
mumeruku 1-i (IK-6) u 4-ii (I'K-2) nmerens NGF, 1-it (I'Chb-214), 2-ii (I'TC-201) u 4-i
(I'CB-106) nerens BDNF, aktuBupytomue in vitro coorBerctBeHHO TrkA- mmu TrkB-penenro-
psl. [Ipu unkyOaiuu B Kynbrype kietok HT-22 B Tedenue 5 — 180 MuH ObUIH 3aperucTpupoBa-
HbI pa3nuuus B akTuBaiuu curHainbHbix myted PI3K/AKT, MAPK/ERK u PLC-yl. Ilenbto
JTAaHHOH PabOThI ObIIIO H3yYEHNE MHEMOTPOIIHOM aKTUBHOCTH OPUTHMHAIBHBIX MUMETHKOB NGF
u BDNF B Tecte pacrno3HaBaHusi HOBOTO 00beKTa y KpbIC. JIMMEnTHIbI BBOAUIN OZHOKPATHO
BHYTpHOpIOMKHHO. YcTanoBneHo, yto ['K-2 (0,5 u 1,0 mr/kr) u I'Ch-214 (0,1 u 1,0 mr/kr), ak-
tuupytompe curaanbable myTH PI3K/AKT u PLC-y1 6e3 pnusaus Ha MAPK/ERK, craru-
CTUYECKH 3HAYUMO yiIydmanu qoaropeMenuyro maMsats. Coenunenus ['K-2 u I'Ch-214 npen-
CTaBJIAIOTCS MEPCIEKTUBHBIMU ULl JaiubHEHIeld pa3paboTKH B Ka4eCTBE CPEICTB KOPPEKIIUU
HapyILIEHUH NaMATH.

KnioueBble cioBa: HuskoMmosekynsapHele MuMeTHkd NGF 1 BDNF; KOrHUTOTpOnHas! aKTHB-

HOCTb; IaMATh; TECT paCllO3HaBaHUS HOBOI'O 00BEeKTa.

®dakrop pocra HepBoB (NGF) u M03roBoil HEHpoOTpo-
¢uueckuii paktop (BDNF), Hapsay ¢ BAMSHHEM Ha Mpo-
mudepanuo, TUPPEPESHIIMPOBKY, MOIICP)KAHUE >KU3HE-
CIOCOOHOCTH U (hYHKIIMOHUPOBaHUS HelipoHoB [1], yda-
CTBYIOT TaKXe B IIpolieccax oO0yueHus U namaru [2, 3].

OKCIepUMEHTAIbHBIE U KIMHUYECKUE JTaHHBIE CBHIE-
TEIBCTBYIOT O maroreHetudeckoM 3HaueHMH NGF n
BDNF s HeliponereHepaTUBHBIX 3a00JI€BaHHUM, BKIIFO-
YaroIlleM 3aBHCUMOCTb KOTHUTHBHBIX (PYHKIUH OT HX CO-
nepxkanust [4 — 8]. OmHako HaTHUBHBIE HEHPOTPOGUHBI
(hapMaKOIOTHUECKN HETIPUTOIHEI, TOCKOJIBKY OHH ILIOXO
MIPOHMKAIOT Yepe3 reMaTodHIehaInueckuii 6aprep, a Tak-
K€ MaJIOyCTOHYMBBI B Ouonormueckux cpenax [1,9]. B
CBSI3U C 3TUM PSA0M HCCIEIOBATENIbCKUX TPy pa3pada-
TBIBAIOTCSl HU3KOMOJIEKYIISIPHBIE MUMETHKH HeHpoTpodu-
HOB C YJIyYIICHHBIMH (DapMaKOKHUHETHYECKUMH CBOMCTBA-
mu [10 — 12].

B HUU dapmaxonoruu um. B. B. 3akycoBa Ha oCHOBE
OPUTHHAIBHOW THUTIOTE3bI O TOM, 4TO (hapMako(hOpHBIMU
SBTISIFOTCS. HAanOoJIee SKCITIOHUPOBAHHBIE YUACTKH METIe00-
pasHBIX CTPYKTYp HEHpOoTpodHHOB, Halie BCEro LeH-
TpalibHbIC YYacTKHU UX OeTa-u3ru0oB [13], ObUIH CKOHCT-
PYUPOBaHbl M CUHTE3UPOBAHBI JUMEPHbIE TUIENTUAHbIE
MHUMETHKHA OTHAENBHBIX meTenb HelporpoduHoB NGF u
BDNF [14]. Ha ocuoBe 1-if u 4-it netens NGF co3nanb
COOTBETCTBEHHO TI'e€KCaMeTWIeHAuaMuj Ouc(N-aMuHOKa-
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npown-ri-L-mmsuna) (I'K-6) u rexcamerunenanamu
ouc(MoHocykumHWI-L-mrytamun-L-misuHa) (I'K-2). Ha oc-
HoBe 1-Hi, 2-iit m 4-ii merenr> BDNF — cOOTBETCTBEHHO
ouc(N-monocykiHui-L-metnonun-L-cepuna) (I'Ch-214),
rekcameTmieHauamuy; - ouc(N-rekcanown-L-cepui-L-u-
suHa) (I'TC-201) u rexcamermineHauaMua Ouc(N-MOHO-
cykuuHun-L-cepun-L-nu3una) ('Ch-106) (puc. 1, 2).
Panee ObUIO yCTaHOBIIEHO C HCHONb30BaHHEM Bec-
TepH-O0IOT-aHATN3a Ha THIITOKAMIIAIBHBIX KICTKAX JINHAN
HT-22, 4to Bce MONMy4YeHHBIC COCIUHEHUS AKTHBUPYIOT
COOTBETCTBYIOIIKE CielPHUUECKUe AJIsi MOTHOPa3MEPHO-

HOOC-(CH,),-CO-Glu-Lys-NH
(CHy)

HOOC-(CH,),-CO-Glu-Lys-NH
T'K-2
Mumetuk 4-it netiaun
NH,-(CH,)s-CO-Gly-Lys-NH
(CH,)s

NH,-(CH,)s-CO-Gly-Lys-NH

I'K-6
Muwmeruk 1-# netnun
Puc. 1. Jumepnsie qunentuansie MumeTka NGF.



HOOC-(CH,),-CO-Ser-Lys-NH
(CHy)e

HOOC-(CH,),-CO-Ser-Lys-NH

I'Cbh-106
MumeTuk 4-ii neTiu
Puc. 2. lumepusie qunentuansie MumeTnku BDNF.

ro HerporpoduHa BeicokoadhuuHbIe Trk-penenTopbl, HO
00JIaIaf0T pa3HOW KapTHHOW aKTHBAIMU OCHOBHBIX MOCT-
penentopHbiXx myTed TpaHcaykuuu curHana PI3K/AKT,
MAPK/ERK u PLC-y1 [15 — 17]. Iloka3zano, uro I'K-2 u
I'CB-214 aktuBupytrot PI3K/AKT u PLC-y1, I'TC-201 —
MAPK/ERK u PLC-y1. 'K-6 u I'Cb-106 akTuBHpYIOT BCe
Tpu curHaiabHbeIX Kackaga — PI3K/AKT, MAPK/ERK u
PLC-y1 [15 —19]. Bce punentuabl B MUKPO-HAHOMOJISIP-
HBIX KOHIICHTPALUSIX OONamain HEHpOIPOTEKTOPHOU ak-
TUBHOCTBIO IIPY MOJEIMPOBAHUM OKUCIUTEIBHOTO CTpeC-
Ca Ha TUINIOKaMIIAJbHBIX KiIeTkax juauu HT-22 [13, 18,
20, 21].

Panee mpu xponmueckom BBeneHnn mumeTrnka NGF
I'K-2 B no3ax 0,5 u 1,0 MI/Kr BBISBICHBI KOTHUTOTPOITHBIE
CBOWCTBAa Ha CTPENTO30TOLMHOBOM Mozenu Oole3HU
AJplreiiMepa B BOJHOM JabupuHTe Moppuca [22]. Mu-
metuk BDNF I'Cbh-106 mposBiisim KOTHUTOTPOIHYIO aK-
TUBHOCTh TIPU 5-IHEBHOM BBeleHHH B g03e 1,0 MI/kr B
TECTe YCIOBHOIO pedriekca MacCUBHOTO U30eraHus Ha MO-
JIeJId aMHE3UH Y KPbIC, BBI3BAHHOW MAaKCUMAaJIbHBIM 3JIEK-
TPOLIOKOM, a TaKXe IPU XPOHUYECKOM BBEJEHHUU B TECTE
pacIio3HaBaHUSI HOBOTO O00BEKTA B (PU3HUOJIOTHUCCKHUX yC-
noBusix [23].

Lenpio HacCTOAIIETO MCCIEIOBAHMS OBUIO CPaBHUTEINb-
HOE€ W3yYeHHE MHEMOTPOITHOW aKTUBHOCTH JUTICITUHBIX
mumeTukoB NGF u BDNF in vivo npu ux ogHOKpaTHOM
BHYTPHOPIOIIMHHOM BBEICHHH B TECTEC PACIIO3HABAHUS
HOBOTO OOBEKTA.

3KCl’l€pl/lM€HmaJleCl}l Xumuveckas 4acniv

JuMepHble AUMENTHIHBIE MUMETHKH HEHpOTpO(HUHOB
Obut  ToNMydeHbl B OTiene XUMHHM  JIEKapCTBEHHBIX
cpeacte HUU dapmakonmorun uM. B. B. 3akycoBa, kak
onmcano panee [20, 21, 24]. TK-2: M.m. 830,92, uncrora
97,4 %, [a]5F —47,0° (¢ 0,1; H,0), T, 120-128°C;
I'K-6: M.m. 712,97, auctora 96,0 %, [a]5 —23,3° (¢ 1;
H,0); TICb-106: Mm. 746,85, wuyucrora 99,2 %,
[OL]ZDI —42,3° (c 1; H,0), T,,, 153 — 161 °C; I'Ch-214: M.m.
766,92, unctora 95,5 %, [oc]f)5 +9,0° (c 0,4; DMF), T,
162 — 163 °C; T'TC-201: M.m. 742,99, uucrora 98,0 %,
[oc],%5 —14,9° (¢ 0,6; MeOH), T, 110 — 125 °C.

3KC}’l€p1/IM€HmaJleaﬂ buono2UecKas 4acmo

OKCIEpUMEHTHI IPOBOAMIN Ha KPhICAX-CaMIIaxX JTHHUH
Bucrap, nomydeHHslx u3 ¢guiamuana “Angpeeka’ dDene-
PaJbHOTO TOCYAAapCTBEHHOTO OIOMKETHOTO YUPEXKICHHS
Hayku “HaydHbIid eHTp OMOMEIHUIIMHCKMX TEXHOJOTHHA™
denepaabHOTO MEITUKO-OMOIOTHYECKOTO areHTcTBa. JKu-
BOTHBIX COJICP’KAJIU B YCIOBUSIX BUBAPHS NIPU CBOOOTHOM
JOCTYyIIe K THIIE U BOJIE W IIPU €CTECTBEHHOI CMEHE CBe-

4

CH;-(CH,),-CO-Ser-Lys-NH

CH;-(CH,)4-CO-Ser-Lys-NH

I'Cb-201
Mumetuk 2-if et

HOOC-(CH,),-CO-Met-Ser-NH

':CHZJG {CHZ)?'

HOOC-(CH,),-CO-Met-Ser-NH

I'Cb-214
Mumetuk 1-i metim

TOBOrO pexkxuMa. [loBeneHUECKUE YKCIIEPUMEHTHI BBION-
vsu B uHTepBasie 10:00 — 14:00 mo mecTHOMY BpeMeHH.
Kusornbix coxmepxkanu B coorBerctBun ¢ ['OCT
33216-2014 “PykoBOACTBO 1O COJIEPKAHUIO U YXOay 3a
nmabopaTopHBIMH JKHBOTHBIMH. [IpaBmia comep:kaHus ©
yXofla 3a JIabOPaTOPHBIMHU TPHI3yHAMH M KPOJMKAMU.
OKCIEPUMEHTHI ¢ KUBOTHBIMH TPOBOJIWIM B COOTBETCT-
BUM C MEXKIYHapOoOHBIMH TpaBwiaMu ([IupextuBoit
2010/63/EU Espornetickoro Ilapimamenta u Coera EBpo-
niefickoro Coro3a ot 22 ceHtsiops 2010 . o oxpaHe KH-
BOTHBIX, UCIIOJIB3YEMBIX B Hay4yHBIX Liessx). [IpoBenenne
AKCIIEPUMEHTOB 07100peHo Komuccueir mo OuoMemuiima-
ckoit stuke @OIBHY “HHUU ¢dapmakonornu wuMeHU
B. B. 3akycosa” (ITporokon Ne 3 ot 18.02.2021 r.).

MuMeTHKH HEHpOTPO(PHUHOB HMCCIEIOBAINCH B 033X
0,1 u 1 mr/xr mns I'CB-214; 0,1, 1 u 5 mr/xr o I'TC-201;
0,1, 0,5 u 1 mr/kr gis I'CB-106; 0,5 u 1 mr/kr g I'K-2; 2
u 5 mr/kr st IK-6. Jo3sr mumetrkoB NGF u BDNF BbI-
OpaHbl Ha OCHOBE IPOBEACHHBIX paHee HCCIEeIOBaHUI
(hapmakonornueckoii aktuBHoctu [15, 17, 25, 26]. Bcee
MHUMETHKH PaCTBOPSUIH B JHCTHUTUPOBAHHOH BOJC U BBO-
JIAITA BHY TPHOPIOIIMHHO (B/0).

TecT pacnio3HaBaHUS HOBOTO 00bEeKTa

Tect oCHOBaH Ha €CTECTBEHHOM CTPEMIIEHHH IpPhI3Yy-
HOB HCCJIEIOBaTh HOBBIE O00BEKTHI [27]. OH MIMPOKO HC-
[IOJIb3YeTCsl JUIsl OLEHKM KaK KpaTKOBPEMEHHOH, Tak u
JIOJITOBPEMEHHOM mamsitu [28].

Tect npoBogwin B KieTkax T4, MIEHTUYHBIX JTOMAIl-
HUM KJIETKaM, B KOTOPBIX COAEPKajl KUBOTHBIX Ha TPO-
TSOKEHUHU uccienoBanus. Kpblcy cHavana cakaiu B ITycC-
TYI0 KJIETKY C ONIWJIKaMH Ha 4 MUH [yl aJalTaluu.

Dasza o3naxkomnienus: B IBa OMIDKAMIINX yIia KICTKA
MOMENIANI JIBA OJMHAKOBBIX HE3HAKOMBIX IJISi KPBICHI
00beKTa (TepMETUYHO 3aKPbIThIE KECTAHbIE OaHKHU YEPHO-
ro 1Bera oobemoM 0,33 ). B TeueHne 4 MUH perucTpUpO-
BaJIM BpEMsI HCCIIEJIOBaHUS KPBICOH KaKJ0ro 00beKkTa. 3a-
TeM 00BEKThl yOHpaIH.

Tecm: B Te e YIJIbl KJIETKH MOMEIIATN HOBYIO Mapy
00BEKTOB, B KOTOPOI OUH OOBEKT ObLI HACHTUYCH 00bEK-
TaM, IPEIbSIBISIBIINMCS B (pa3e O3HAKOMIICHUS, a BTOPOU
ObUT HE3HAKOMBIM. B TeueHme 4 MHH PETHCTPUPOBAIIH
BpeMsl HCCIIEJIOBAaHUsSI 3HAKOMOTO M HOBOTO OOBEKTOB.
Tect npoBoauiu yepes 1 4 (tect 1) u 24 9 (Tect 2) nocine
(a3l 03HAKOMJICHUS JJISI PETHCTPALH COOTBETCTBECHHO
KpaTKOBPEMEHHOM U 10JrOBpEeMEHHOM namMsaTu. B Tecte 1
U TecTe 2 HCIOIb30BAIUCH Pa3HbIe HE3HAKOMBIE OOBEKTHI
(TepMETHYHO 3aKPHITHIC BBITSHYTHIC CTCKISTHHBIC OYTHI-
JIOYKH C KHUJIKOCTHIO OpaHKeBoro IBeta oobemom 0,33 i
WIH OKPYIJIbIE IUIACTUKOBBIC OYTBUIOUKH C KHIKOCTBIO
Mpo3pavyHoro 1Bera). [1o3uun 3HaKOMOTo U HOBOTO 00b-
€KTOB (IIPaBblif U JIEBBIA YIoj) MEHSJIM OT KMBOTHOIO K
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KHUBOTHOMY. Ilepern KaXKIbIM TeCTOM OOBEKTHI IPOTHPAITN
CIIMPTOM JJIsI YHIUTOXKCHHUSI METOK, OCTABIICHHBIX TPEIIBI-
JYIIAM JKUBOTHBIM. MccienoBanueM CUnuTaml OOHIOXBa-
HUE, KOTJa HOC )KUBOTHOTO HAXOJWJICS HA PACCTOSHHUU HE
Oornee 2 cM OT O0OBEKTA.

B kauecTBe KpUTEpHs TAMITH HCIIOIB30BAIH K03 (hu-
uueHt auckpuMuHauuu (K,) [29], KOTOpBIi paccuuThIBa-
1 o hopmyie:

K,= (THOB - T3H)/(TH0B + T3H)’

a

rae 7,,, — BpEMsI HCCIIEA0BAHUS HOBOTO 00BeKTa, T, —
BpeMs HCCIICIOBAaHUS 3HAKOMOTO OOBEKTa. 3HAYCHUS
K, >0 03Ha4ar0T, YTO KUBOTHOE HOMHUT OOBEKT, NPEIb-
SIBJISBIINICS B (ha3y 03HAKOMIICHHS.

Jluzaiin uccyie1oBaHus

boit mpoBezieHbI OT/IENbHBIE SKCIEPUMEHTHI C KaXK-
neiM 13 gunentuaasix MUMeTukoB NGF u BDNF. B kax-
JIOM SKCIIEPUMEHTE KPBICHI OBLTH Pa3JeIeHbI CITydYalHbIM
00pa3oM Ha KOHTPOJBHYIO TPYIILY, MOJYyYaBIIYIO OITHO-
KpaTHO B/0 MUCTUIUTMPOBAHHYIO BOMY, W TPYIIIbI, MOTY-
YaBILIME OJAHOKPATHO B/O HMCCIIEAyeMbIi AUIENTU]] B pa3-
HBIX 703ax. Yepe3 24 4 mociie UHBEKIIUN HAYMHAIIN TECT
pacro3HaBaHHs HOBOTO 0OBEKTA.

CrarucTuyeckuii aHaIu3

Craructuueckyro 00padOTKy MOIYy4YEeHHBIX B XOJI€ IKC-
MIEPUMEHTOB JAaHHBIX MPOBOAMIM C IIOMOIIBIO KOMIIbIO-
tepHoit mporpammbl GraphPad Prism 8.0 (GraphPad
Software, CIIIA). [Ins npoBepkr HOPMATBHOCTH pacIpe-
JeneHns ucnoib3zoBann W-kpurepuit [anupo — Ynixa.
CraTucTHYECKYyI0 3HAYMMOCTb pa3inuduii ko3(h(HUIMEeHTOB
JTUCKPUMHUHAITNH OIIEHHBAIH C TIOMOIIBIO OHO(AKTOPHO-
r'0 IUCIIEPCUOHHOrO aHanu3a — one-way ANOVA.

JlaHHBIC TIpe/CTaBIEHBI B BUJE CPEAHUX U CTaHIApT-
HBIX OIIMOOK cpenHero. Pa3nmuuus cuMrtanu craTHCTUYE-
CKH 3HaYMMBIMU TipH p < 0,05.

Pezynomamut u ux obcyscoenue

YCTaHOBIICHO, YTO OJJHOKPATHOE BBEJICHUE MUMETHUKOB
kak NGF, rax BDNF He okazajio cTaTMCTUYECKU 3HAYH-
MOT'O BIUSTHUSI HA KPAaTKOBPEMEHHYIO MaMsTh — HE ObLIO
BBISIBJICHO MEKIPYIIOBBIX Pa3InIMi 10 KOAPPUIIMESHTY

Tabnuma 1
¢ dexrnl funenTuaHbix MUMeTHKOB NGF I'K-2 u I'K-6 npu ogno-
KPaTHOM BBeJleHUH B TeCTe PACNO3HABAHNS HOBOTO 00BbEKTAa

Ipynmna K,
(‘II/ICHO JKHBOTHBIX

B Ipynie) Tecr 1 (1 1) Tect 2 (24 )
Kourpons (n=7) 0,53+ 0,08 0,20 + 0,08
I'K-2, 0,5 Mr/kr (n="7) 0,38+ 0,01 0,47 £0,07"
I'K-2, 1 mr/kr (n=7) 0,52+0,1 0,47 +0,07"
Kourpomns (n = 10) 0,51 +0,08 0,56 + 0,06
T'K-6, 2 mr/kr (n = 10) 0,61 +0,07 0,42 + 0,06
I'K-6, 5 mr/kr (n = 10) 0,60 £ 0,07 0,53 £0,05

JIaHHBIC IPE/ICTABIICHBI B BUJIC CPSAHET0 U CTAHAAPTHOMN OLINOKH CPEAHETO.
* Ca 9

— p <0,05 no cpaBHenuto ¢ rpynnoii “Konrtposns” (one-way ANOVA,
Dunnett test).

JUCKpUMHUHALUU B TecTe | (depe3 1 4 mocie o3Hakomile-
HUs ¢ 00bekTaMu) (Tadim. 1, 2).

B T10 xe Bpemst mumernk NGF I'K-2 B mozax 0,5 u
1,0 mr/kr u mumernk BDNF I'CB-214 B pmoszax 0,1 u
1,0 MI/Kr yny4inaiad IOJTOBPEMEHHYIO NaMsITh, yBEIUYH-
Bas K0O3(OPUIUCHT AUCKPUMHHAIINH 110 CPABHEHHIO C KOH-
TPOJILHOW TPYNIION JKUBOTHBIX B TecTe 2 (depe3 24 9 mo-
cJie O3HAKOMJICHHSI C O0ObEKTamu) B 00EHMX HCCIIe0BaH-
HBIX Jo3ax (tabm. 1, 2). OcoOeHHOCTBIO 3HEKTOB
munentunoB ['K-2 u I'Ch-214 B skcniepumMenTax in vitro
ObuTa akTHBanus curHanbHbIX myTted PI3K/AKT u PLCy
o6e3 pmusiansg Ha MAPK/ERK [15, 17, 19].

WNHTepecHO OTMETUTH, UTO MOJIHOPa3MEpHbIE HEHpo-
tpodunsl NGF u BDNF B skcnepumeHTax Ha KpbIcax
(TecT pacno3HaBaHUS HOBOTO OOBECKTA M YCIOBHOM peak-
[IUH aKTUBHOTO M30ETraHus) YIydIIaloT JOJTOBPEMEHHYIO
MaMsTh U HE BIUSIOT Ha KpaTkoBpeMeHHyo [30 — 32].

[Tonmy4yeHHBIE B HACTOAIIEM HCCIICOBAHUH PE3yIbTaThI
COIVIACYIOTCSA C TUTEPATYPHBIMH JAaHHBIMU O HEOOXOAMMO-
ctu pochopumupoBanus PI3-kuHA3EI 111 HHAYKIHH JOJT-
roBpemeHHor mnoternnmanuu (LTP) B rummoxame
[33, 34], xoTOpast paccMaTpuUBaeTCs B KaueCTBE 3JIEKTPO-
(bM3NOTIOTHYECKOTO SKBUBAJICHTA MTAMSATH.

Ha Borneuennocts PI3K/AKT-kackana B ¢opmuposa-
HUE MMEHHO JOJTOBPEMEHHON MaMATH YKa3bIBalOT JaH-
Hble O TOM, 4TO wHHruOupoBanme PI3K ¢ momormisio
LY294002 npuBoouT K HapyIIEHUIO AOJITOBPEMEHHOH Ma-
MSTH, HO He BJIHMSET Ha KPATKOBPEMEHHYIO aMsITh B TeCTE
BOCBMHpPYKaBHOTO Jabupunta [35]. CxonHble pe3ylibTraThl
TIOJTYYEHBI B TECTE YCIOBHOM peaknny aKTUBHOTO M3bera-
Hus [36]. Onaum u3 nocpennukoB PI3K/AK T-kackana sB-
JISieTCSL CEPUH/TPeoHNHOBas nporeuHkuHaza mTOR, wur-
patoiias BaXHYIO POJIb B CHHANTOIeHE3€ M CHHANTHYe-
ckoit twractmyHoctu [37]. WMurmbmpoanme mTOR ¢
MTOMOIIBIO ParlaMUIIMHA TPUBOAMIIO K HAPYIIECHHUIO JIOJITO-
BPEMEHHOI MaMATH, HO HE BIUSJIO HAa KPaTKOBPEMEHHYIO
[aMsTh Y KpPBIC B TE€CTE PacloO3HaBaHHUs HOBOIO 0ObEKTa
[38].

TaGnuma 2
¢ dextsl nunentuaHbix MuMeTnkoB BDNF I'CB-214, I'TC-201 u
I'CB-106 npu 0AHOKPaTHOM BBeJeHHH B TeCTe PACIO3HABAHMS HO-
BOI0 00beKTa

Ipynmna K,
(4HCII0 KUBOTHBIX

B I'pyIIe) Tect 1 (1 v) Tecr 2 (24 u)
KonTpois (n = 10) 0,53 +£0,08 0,50 £ 0,05
I'TC-201, 0,1 mr/kr (n = 10) 0,61 + 0,06 0,53 £ 0,08
I'TC-201, 1 mr/kr (n = 10) 0,62 + 0,06 0,57 £ 0,05
I'TC-201, 5 mr/kr (n = 10) 0,51 + 0,06 0,58 + 0,04
Kourposs (n = 10) 0,32+ 0,08 0,49 + 0,05
I'CB-106, 0,1 mr/kr (n = 10) 0,34+ 0,09 0,48 £ 0,05
I'Cb-106, 0,5 mr/kr (n = 10) 0,25+0,07 0,34 £ 0,06
I'CB-106, 1 mr/kr (n = 10) 0,41 £0,08 0,34 £ 0,05
KonTpons (n =12) 0,73 £ 0,05 0,34+ 0,07
I'CB-214, 0,1 mr/kr (n = 10) 0,76 + 0,04 0,62 + 0,04
I'CB-214, 1 mr/xr (n=10) 0,76 + 0,03 0,57 0,06

JlaHHbIe ITPeACTABIICHBI B BUJIE CPETHETO M CTAHAAPTHOM OIIMOKHU CpeTHEro.
%

— p<0,05 o cpaBrenuro ¢ rpymmoit “Konrpons” (one-way ANOVA,
Dunnett test).
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COMPARATIVE STUDY OF THE MNEMOTROPIC ACTIVITY OF DIMERIC
DIPEPTIDE MIMETICS OF INDIVIDUAL NGF AND BDNF LOOPS USING
A NEW OBJECT RECOGNITION TEST IN RATS

A. A. Volkova'?", P. Yu. Povarnina’, D. M. Nikiforov', T. A. Gudasheva', and S. B. Seredenin’

! Zakusov Research Institute of Pharmacology, Moscow, 125315 Russia
% Faculty of Biology, Moscow State University, Moscow, 119991 Russia
* e-mail: volkova@mail.bio.msu.ru

It is well known that the neurotrophins nerve growth factor (NGF) and brain-derived neurotrophic factor (BDNF) are involved in learning and memory. Spe-
cialists of the Zakusov Research Institute of Pharmacology designed and synthesized dimeric dipeptide mimetics of the 1st (GK-6) and 4th (GK-2) NGF lo-
ops and the 1st (GSB-214), 2nd (GTS-201), and 4th (GSB-106) BDNF loops which in vitro activated TrkA or TrkB receptors, respectively. During the incu-
bation in HT-22 cell culture for 5180 min, differences in the activation of PI3K/AKT, MAPK/ERK, and PLC-y1l were recorded. This work was aimed to stu-
dy the mnemotropic activity of the original NGF and BDNF mimetics in the new object recognition test in rats. Dipeptides were administered once
intraperitoneally. It was found that GK-2 (0.5 and 1.0 mg/kg) and GSB-214 (0.1 and 1.0 mg/kg), activating PI3K/AKT and PLC-yl signaling pathways
without effects on MAPK/ERK, statistically significantly improved the long-term memory. Dipeptides GK-2 and GSB-214 seem promising for further deve-
lopment as drugs for correcting memory impairments.

Keywords: low molecular weight NGF mimetics; low molecular weight BDNF mimetics; cognitotropic activity; memory; new object recognition test.
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