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WUccnepoBaHue cTtepeocneynpmuyHoOCTH
HeMponpoTEeKTOPHOro gencTeusa aunenTuaHoOro
MUMETUKA MO3roBoro HempoTpoguueckoro pakropa
'Cb-106 Ha moAaenu OKCUMAATUBHOIO CTpecca
B Ky/1bType rMnnoKamMnaJibHbIX KNeTOK NMHUu HT-22

JloeeuHos U.0., Tapaciok A.B., AHmunos I1.1., AHmunoesa T.A.

®rbHY «HUU ¢hapmakonozuu um. B.B. 3akycosa», 2. Mocksa

Pestome. ViccnepoBaHa cTepeocneunyHOCTb HEMPONPOTEKTOPHHOMO AENCTBUSA AUMEPHOTO ANMNENTUAHOIO MUMeTUKa 4-i netnu BDNF —
I'CB-106. Ina 3T0ro M3yyeHa aKTUBHOCTb ero fAuactepeomepoB [T-106DL (rekcameTuneHgnammng 6uc-MoHocyKunHun-D-cepun-L-nu3nHa)
1 IT-106LD (rekcameTuneHanamug, 61c-MOHOCYKLMHUI-L-cepun-D-nn31HA) Ha TMNNOKaMMNanbHbIX KNeTKaX JIMHUN HT-22 B yC/I0BUSIX OK-
cupaTvBHoOro ctpecca. 06a anactepeomepa 6bUIM He aKTVBHbI. TakvM 06pa30M, NONTyYeHHbIe AaHHbIe CBUETENIbCTBYHOT O 3aBUCMMOCTM
apdexTa oT KOHGUIypaLMmM aMMHOKUCIOTHbIX OCTAaTKOB B CTpyKType ICh-106.

KnioueBble cioBa: HeMPONPOTEKLMSA, OKCMAATMBHbIN cTpecc, BDNF, FCB-106, ctepeocneumduyHocTb

A study of neuroprotective effect stereospecificity of dipeptide mimetic of the Brain-derived neurotrophic factor
GSB-106 on the model oxidative stress in the culture hippocampal cell line HT-22
Logvinov I.0., Tarasiuk A.V., Antipov P.l, Antipova T.A.
FSBI «Zakusov Institute of Pharmacology», Moscow

Resume. In the present work, the neuroprotective effect stereospecificity of dimeric dipeptide mimetic of the 4th loop of BDNF-
GSB-106 is studied. Activity of its diastereomers GT-106DL (hexamethylenediamide bis-monosuccinyl-D-seryl-L-lysine) and GT-106LD
(hexamethylenediamide bis-monosuccinyl-L-seryl-D-lysine) in hippocampal HT-22 cells under conditions of oxidative stress is for this
purpose studied. Both diastereomers were inactive. Thus, the obtained data indicate dependence of effect on the configuration of amino

acid residues in the structure of GSB-106.
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BeepeHue

Mo3sroBoii Heitporpoduueckuii paktop (BDNF)
OTHOCHUTCS K CeMEMCTBY HEPOTPOMDUHOB, KOTOPOE BKITIO-
yaeT B ce0s (pakTop pocTa HEPBOB, HEMPOTPOGUH-3 U
HeliporpoduH-4/5. braronapst cBoeii criocoOHOCTH yBe-
JIMYMBATh BXKMBAEMOCTb HEMPOHOB, HEMPOTPO(DUHBI
paccMaTpuBarOTCs KakK 9HAOTEHHbIE HEHPOIIPOTEKTOPHI.
BDNF ocobeHHO mpuBjieKaTeJIeH B 9TOM OTHOILCHUMU,
TaK KaK OH yJy4dllaeT BbIKMBAHUE U MpeayIpexaaeT
JiereHepalyio nomyasiuuii HeHpoOHOB, BOBIEUEHHBIX B
Takue 3a0oyieBaHus, KaK 00Jie3Hb AsblreiiMepa (6a-
3aJIbHbIC XOJIMHEPTruYeKre HeMPOHbI MEPETHETO MO3Ta),
[TapkuHcoHa (moaMuHepruyeckre HelpoHbl YepHOM
cyoctaHuMun), XaHTUHrTOHA [1, 2]. OCcoOblil MHTEpEC K
BDNF omnpenensieTcd ero yyacTUEM B MAaTOT€HE3E Je-
npeccuii [3].

OpHako npumeHeHue BDNF mipu cuctemHoM BBe-
JIEHUW OTpaHUYEeHO TaKUMU (DaKTopaMu, Kak Oruozaerpa-
Jalusi, HU3Kasi CloCOOHOCTh MPOHUKATh Yepe3 reMarTo-
aHIIedaINUYecKuii 6apbep U HATUUKMEM HexXeJlaTeTbHBIX
no0oYHbIX 3¢hdekToB [4, 5].

No 2.2017

Panee B ®I'BHY «HUU dpapmakomornu uM. B.B. 3a-
KYyCOBa» OBUI ITOJIyYeH JUMEPHBII TUTICITUIHBI MUMETHK
4-it metin BDNF — I'CBh-106LL (rekcameTuieHauaMuz,
Ouc-MoHOCYKUMHMUI-L-cepuii-L-n1u3nHa) Ha OCHOBE
TUIIOTE3bl O TOM, UTO (hapMako(hOpHBIMU yyacTKaMu
HEeHpPOTPO(UHOB SIBJISIIOTCS] OeTa-U3rMObI UX IIMUIBKO-
00pa3HbIX METeNb [6].

['CBh-106, ananornuno BDNF, posiBisii Heitpo-
MPOTEKTOPHYIO aKTUBHOCTb Ha MOJIEIN OKCUIATUBHOIO
cTpecca B KyJIbType TUIIOKaMIalbHbIX HEMPOHOB JIMHUN
HT-22 B uHTepBaje KoHueHTpamuit 10-3—10-8 M [7].

C 1esblo pa3BUTHSI HOBOM TPYIIbI HEMPOMPOTEKTOPOB
Ha OCHOBE AUMEPHBIX AUMEeNTUIHBIX MUMEeTUKOB BDNF
B HacTosilei paboTe ucciienoBaHa CBSI3b CTPYKTYPhI U
aKTUBHOCTH B psimy aHamoroB 'CBh-106. 11t aToro 66111
CHHTE3MpPOBaHbI 1Ba HOBBIX nuactepeomepa 'CBh-106 —
I'T-106DL (3amena L-Ser Ha D-Ser) u I'T-106LD (3amena
L-Lys Ha D-Lys), u udydeHa ux HeMpoOIpoOTEeKTOpHasI
AKTUBHOCTb in Vitro.
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MaTepuanbl U meTOfbl

Kynbmypa azunnokamnasnbHbIX K1emok auHuu HT-22
HMMMopTann3oBaHHbBIE KJIETKU THUITIIOKAMIIA MBITITH
mmaKr HT-22 paccemBany Ha 96-TyHOYHBIE TUTAHIIIETHI
obpaboTtanHbie nouu-J-nmu3mHom (BD Biosciences, San
Jose, USA; 5 MKr/cM?), ¢ TUIOTHOCTBIO 3,5 THIC. HA JIYHKY
B cpeae IMEM (Thermo Fisher Scientific, Waltham,
USA), conepxanieii 5% Tensgubeil SMOPUOHATBHOMI ChI-
Bopotku (Gibco Life Technologies, New York, USA) u
2 MM L-rnyramuna (ICN, Eschwege, Germany), u uH-
kyouposanu nipu 37 °C B atmocdepe 5% CO,.

Modenb okcudamusHo20 cmpecca
OKCHIATUBHBIN CTPECC MOACIMPOBAIIA ITyTEM BHE-
CEHUSI B KJIIETOUHYIO Cpelly KyJIbTHBUPOBAHUS PacTBOpa
niepekrcu Bogopona (H,0,) B KoHEYHOI KOHIIEHTpalun
1,5 MM. Knetku ¢ H,O, nukybuposanu B atMmocde-

pe 5% CO, npu 37 °C 30 muH. [lanee cpeny 3aMeHsUIH
Ha HOpMaJIbHYIO 1 4epe3 4 U ompeaesisiiv XKU3HECTO-
CcOOHOCTD KJeToK ¢ nomoiibio MTT-Tecta (6pomuaa
3-(4,5-muMeTUITHA30I-2-1J1)-2,5 TuheHUATETPa30IIs
(MTT) (Sigma, CIIIA)) [8]. B kauecTBe MOJI0XUTEIb-
Horo KoHTpoJs ucrnonb3oBasi BDNF (BD Bioscience,
BenukoOputaHust) B KOHEUHOM KOHIIEHTpauu 50 HT/MII.
I'T-106DL v I'T-106LD BHOCWIM B KOHEYHBIX KOHIIEH-
tpauusax 1073—10-M 3a 24 4 10 NOBpEXKICHUS KIIETOK 1
nocie oTMbIBKH H,0,. ONTrYecKyo MI0THOCTh U3MEPSUTU
Ha criekTpodoromerpe “Multiscan EX” (Thermo, CIIIA)
TIpU ITHE BOJTHBI 600 HM.

Cmamucmuyeckuii aHanu3
CraTuctuyeckyo o0paboTKy JaHHBIX MTPOBOAWIM C
ncnoab3oBaHueM kputepus Kpackena-Yomnuca ¢ mo-
caenytoium tectoM 1o JlaHHy (ANOVA). JlaHHbIe TTpe-
CTaBJICHBI B Buge m * s.d.
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Puc. 1. Biusnue pasznuunbix KoHneHTpauuii ['T-106DL (¢) u I'T-106LD (6) Ha xu3He-
CMOCOOHOCTh TMITIMOKaMIIaIbHbIX HeiipoHOB JuHUKM HT-22 Ha Momenu oKCUAaTUBHOTO
crpecca (pesyasratel MTT-Tecta). BHeceHue nmenTtumoB 3a 24 4 10 nepekucyu Boaopoaa

IIpumeuanne: * — p < 0,05 1o cpaBHEHUIO C KOHTPOJIEM;
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~ — p<0,05 Mo cpaBHEHUIO C MEPEKUCHIO BOAOPOIA
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Pe3ynbTaTtbl M UX 06CyXaeHne

JIy1s1 BBISIBJIEHUSI HEHPOIIPOTEKTOPHOTO JACHCTBUS
IUMEPHBIX TUTIENTUIHBIX cTepeon3omepoB ['Ch-106
ObL1a UCMOJb30BaHA MOJIE/Ib OKUCUIATUBHOTO CTpecca.
OKCUAATUBHBIN CTpece SIBISIETCS] OMHUM U3 LIEHTPaJIbHBIX
3BEHBbEB HelipoereHepaTUuBHbIX MpolieccoB. MHayKIms
3TOTO CTpecca B KYJbTYpe KIIETOK SBISIETCS OTHOMN U3
CaMbIX MOMYJISIPHBIX MOJENEH IS UCCIENOBAHUS TTIOBPEX -
JNIEHU HEMPOHOB IMPU UILIEMUU U IPYTUX HEHUPOJIETeHe-
paTuBHbIX 3a00eBaHMii. [TocenoBaTeIbHOCTb COOBITHIA,
MPOUCXOMAIIMX ITPU 3TOM B KJIETKE, JOCTATOYHO XOPOIIIO
usydyeHa. [loaToMy 3Ta Moneabp 0COOEHHO UHTEPECHA C
TOYKM 3pEHUS UCCIIETOBAHUS N€HCTBUSI HOBBIX MTOTEH-
[IAAJTBHBIX HEHPOMTPOTEKTOPOB.

[TonydyeHHBIE pe3yJIbTaThl TOKA3bIBAIOT, YTO BHECEHUE
MEPEKNCH BOLOPOAA MPUBOANIIO K TOCTOBEPHOMY CHIXKE-

HUIO Xu3HecrocooHoctr Kietok HT-22. BDNF 3ammu-
IIaJT KJIETKX OT THOEJIM B 00eMX cxeMaxX 9KCIIEpUMEHTa.
I'T-106DL u I'T-106LD He oka3bIBaJiM HEMPOIPOTEK-
TOPHOTO JAEHCTBUSI HA B OTHOM U3 UCCIIEAYEMbIX KOHIICH-
TpalMii KaK TPy BHECEHUM B KYJIBTYPY TMITIIOKAMITAJIb-
HBIX HelipoHoB tnHUKM HT-22 3a 24 4 10 OKCUIATUBHOTO
ctpecca (puc. 1), Tak 1 TTocJjie ITOBPEXICHUS TTIePEKUChIO
BoJopoaa (puc. 2).

TakuM 06pa3oM, ITOKa3aHO NCYe3HOBEHKE HEMpPOTIPO-
TeKTOpHOTO 3(deKTa IMpu 3aMeHe ocTaTka L-ceprHa Ha
D-cepun (I'T-106DL), a Takke ripu 3ameHe L-mmu3uHa
Ha D-mm3un (I'T-106LD). [TomydeHHBIe pe3yabTaThI
CBUETENBLCTBYIOT O KJIt0UeBOM poju L-KoHpurypauuu
KaK JJIs1 ocTaTKa JM3MHAa, TaK U JIJIs OCTaTKa CeprHa, B
MPOSIBJICHUM HEAPONPOTEKTOPHOI aKTUBHOCTH CTEPEO-
n3omepoB ['CB-106.
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Puc. 2. Bnusinue paznuaHbix KoHueHTpauii ['T-106DL (@) u I'T-106LD (6) Ha ku3He-
CIOCOOHOCTh TMIMITOKAMITAIbHBIX HEHpoHOB uHMKn HT-22 Ha Moaenu OKCUIAaTUBHOTO
ctpecca (pesyabratel MTT-Tecta). BHeceHue nmenTumaoB cpa3y mocie OTMbIBKM MEPEeKU-

CH1 Bogopoaa

IIpumeuanue: * — p < (0,05 o cpaBHeHUIO ¢ KOHTposieM; * — p < 0,05 1Mo cCpaBHEHUIO € MIEPEKUCHIO BOIOPOa
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