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Pe3tome. B HacTosiLee BpeMs 0CODbINM MHTEpeC NpeacTaBNSoT UCCIef0BaAHNS, HANPaBEHHbIE HA OLLEHKY PO Pa3fMYHbIX Herpo-
Tpoduyecknx HakTopoB B peanus3aumm CTPECCOBOM peakuuu U UX BAMSIHME Ha (YHKLMOHMPOBAHWE LEHTpPanbHOM M nepudepu-
YyecKkon HepBHOM cucTembl. Hanbonee BbipaxkeHHy0 HelpocneunduyHocTb MMeeT dakTop pocta HepeoB (NGF), oTHocawmiica k ocobon
rpynne NonvnNenTUaHbIX PerynsTopoB. YCTAaHOBNEHO, YTO [aHHbIM (AaKTOp OKa3biBAaET HEMpONpPOTEKTOPHOE AeWCTBUe, peanusytoLleecs
3a CYeT ero CnocobHOCTU K MHAYKUMM CMHTE3a aHTUANONTOTMYECKUX BeNKOB U MHIMBMPOBAHMIO MPOANONTOTUYECKUX, BAMSSt TEM CaMbiM
Ha BbPKMBAEMOCTb, @ TakXe Ha AuddepeHUMPOBKY OTAENbHbIX NONYNSaUMiA Nepudepuyecknx HeipoHoB. B kKauvecTBe BeayLimx
CTpecc-npoTeKTOPOB B HACTOsILLEE BPEeMSl PaCCMaTPUBAIOTCS Npenapatbl HeMponenTUAHOM NpMpoabl, 061a4atoLWMe WUPOKUM CNIEKTPOM
6uonormyeckoit aktneHoctn. Ocoboe BHUMaHME MPUBNEKAKOT MMMUMPOMHOBbIE HeWponenTuabl C [OKa3aHHOW Pa3HOCTOPOHHeW
(bapMaKonornieckom akTMBHOCTbIO, @ UMEHHO HEMPOMNPOTEKTOPHOW, MPOTMBOBOCMANUTENIbHONM, pereHepaTMBHOM, MMMYHOTPOMHOM U Ap.
Llenb: u3yyeHune BAUSHWUS TIUMNPONMHOB Ha ypoBeHb dakTop pocTa HepeoB (NGF) B CbiBOpOTKe KpPOBM Genbix KpbiC B YCI0BUAX
«CoumanbHoro» ctpecca. Matepuansl n Metoabl. MiccnepoBaHue npoeeneHo Ha 90 6enbix HeIMHEMHbIX KpbiCaX-CaMuax 6-MecsvyHoro
BO3pacTa. JKCNepuMeHTanbHas MOAENb «COLMAnbHOro» crpecca chopMMPOBaHa B pe3y/ibTaTe CEHCOPHOrO KOHTAKTa XXMBOTHbIX
B TeueHne 20 gHel ¢ nocneaywwmm GopMMpPOBAHUEM arpecCMBHOMO U CYOMUCCUMBHOMO TMNOB NoBeAeHMS. [NMNPOAMHOBbIE
coepmHenus Thr-Lys-Pro-Arg-Pro-Gly-Pro (CenaHk), Pro-Gly-Pro v Pro-Gly-Pro-Leu BBoaunu BHyTpMbptowmHHO B fo3e 100 MKr/Kr/cyT.
¢ 1-ro aHg cTpeccopHoro Bo3aelicteus KypcoM 20 gHelt. YpoBeHb NGF B cbiBOpOTKE KpPOBM GefbiX KPbIC OLEHUBAAN METOLOM
MMMYHO(EPMEHTHOrO aHanu3a C ucnonb3oBaHueM Habopos ELISA Kit for NGF (CLLA). PesynbTathl. Bo3aelicTBue «coumanbHoro crpeccas
NpVBENO K CHUXEHWIO YPOBHS (akTopa pocTa HEPBOB, YTO, BEPOSTHO, UMEET NPUYUHHO-CNIEACTBEHHYIO CBSA3b CO CHUXKEHMEM NPOLIECCOB
HeliporeHesa. Habnopgaemoe BocctaHoBneHue ypoeHsi NGF nop BnusHuem raunponuHoB Thr-Lys-Pro-Arg-Pro-Gly-Pro (CenaHk),
Pro-Gly-Pro 1 Pro-Gly-Pro-Leu cBuaeTenbctByeT 06 UX CTPeCcC- U HEMPONPOTEKTOPHOM akTUBHOCTMU.

Kntouesble cnoea: rnvunponmvHbl, CeNaHk, CTpecc, GakTop pocTa HepBOB, CTPECC-NPOTEKLMS

Q@uHaxcuposaHue: PaboTta BbiNnosHeHa Npu GUHAHCOBOM noanepxke Poccuitckoro doHaa GyHAAMeHTaNbHbIX UCCEeL0BAHUM,
rpaHT POOU N2 19-04-00461.

ORIGINAL RESEARCHES
Original article

EFFECT OF GLYPROLINES ON THE LEVEL OF NERVEGROWTH FACTORUNDER
CONDITIONS OF "SOCIAL" STRESS
A.L Yasenyavskay'’, A.A. Tsibizova’, L.A. Andreeva?, N.F. Myasoedov?,
O.A. Bashkina’, M.A. Samotrueva’

'Astrakhan State Medical University, Astrakhan, Russia
2|pstitute of Molecular Genetics of the National Research Center "Kurchatov Institute”, Moscow, Russia

Corresponding author: Anna L. Yasenyavskaya, yasen_9@mail.ru

Resume. Today a study aimed at the role of various neurotrophic factors in the implementation of a stress response and
their influence on the functioning of the central and peripheral nervous system is of particular interest. Nerve growth factor (NGF)
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which belongs to a special group of polypeptide regulators has the most expressed neurospecificity. It has been established
that this factor has a neuroprotective effect which is realized due to its ability to induce the induction of antiapoptotic proteins
and inhibition of proapoptotic ones, thereby affecting the survival rate, as well as the differentiation of individual populations
of peripheral neurons. Currently neuropeptide drugs with a wide spectrum of biological activity are considered as the leading
stress protectors. Glyproline neuropeptides with proven versatile pharmacological activity, namely neuroprotective, anti-inflammatory,
regenerative, immunotropic, etc., attract particular attention. Objective: to study the effect of glyprolines on the level of nerve
growth (NGF) in the blood serum of white rats under conditions of "social" stress. Materials and methods. The study was carried
out on 90 white non-linear male rats for 6 months. The experimental model of "social" stress was formed as a result of
sensory contact for 20 days, followed by the formation of aggressive and submissive types of behavior. Glyproline compounds
Thr-Lys-Pro-Arg-Pro-Gly-Pro (Selank), Pro-Gly-Pro and Pro-Gly-Pro-Leu were injected intraperitoneally at a dose of 100 ug/kg/day
from the 1st day of stress exposure by the course 20 days. The level of NGF in the blood serum of white rats was assessed
by the enzyme-linked immunosorbent assay using an ELISA Kit for NGF (USA). Results. Exposure to "social stress” led to a decrease
in the level of nerve growth factor which probably has a cause-and-effect relationship with a decrease in neurogenetic processes.
The observed restoration of the NGF level under the influence of glyprolines Thr-Lys-Pro-Arg-Pro-Gly-Pro (Selank), Pro-Gly-Pro

and Pro-Gly-Pro-Leu indicates their stress and neuroprotective activity.
Keywords: glyprolines, selank, stress, nerve growth factor, stress-protection
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B HacToqwee BpeMs 0cobblit MHTEepeC nNpeacTas-
NAT UCCNef0BAHMS, HAMPAB/EHHbIE HA U3YYeHUe BAUS-
HUQ CTpeccoreHHbiX ¢GaKTOpOB Ha (YHKUMOHANbHbIE
M3MEHEeHUs Pas3fIMyHbIX CUCTEM opraHu3ma. Heocrnopum
TOT aKT, YTO NPOAOMKUTENbHBIA CTPECC OKa3biBAET NaTo-
normyeckoe BO3AENCTBME HA HEPBHYID CUCTEMY YenoBse-
Ka M MOXET BbI3bIBAaTb KaK CTPYKTypHble, TaK U BYHK-
LMOHaNbHbIE U3MEHEHUS B Pa3IMYHbIX YaCTaX MO3ra,
4YTO B MTOre MPMBOAMT K MU3IMEHEHUSM KOTHUTUBHBIX
dyHkumui [1]. Ocobblii MHTEpeC NpeacTaBASOT uccne-
[LOBAHWUS, HaMpaBfieHHble HA OLUEHKY PONU Pa3InYHbIX
HeWpoTpoduyecknux HakTopoB B peann3auum CTpecco-
BOM peakLMu U UX BAUSIHME HA (YHKUMOHMPOBAHME LiEH-
TpanbHOM U nepudepuyeckor HepBHoM cuctembl. Hanbo-
Nee BbIpaXeHHY HeilpocneunduyHocTb nMmeeT dakTop
pocta HepBoB (NGF), oTHocawwmiica Kk ocobow rpynne
NOAUNENTUAHbIX PerynsTopos [2, 3].

YCTaHOBNEHO, 4TO [AaHHbIM  (aKTOp OKa3blBaeT
HeMpONpOTEKTOPHOE [EeNCTBME, peanusylolleecs 3a CYeT
€ro CnocobHOCTM K MHAYKUMM CUMHTE3a aHTMANonToTM4e-
CKMX OENKOB M WHIMOMPOBAHMM MPOANONTOTUYECKMX,
BUSIS TEM CaMbIM Ha BbDKMBAEMOCTb, @ TakXe Ha And-
epeHUMpPOBKY OTAENbHbIX NONyAaUMin HelnpoHoB. lo-
Ka3aHo, 4To GakTop poCTa HEPBOB MpUBIEKAeT BHUMA-
HUEe y4eHbIX B KayecTBe MepCreKTUBHOroO CpeacTea neye-
HUS Pa3fMYHBIX MCUXOHEBPONIOTMYECKMX 3aboneBaHuUM,
TakuX Kak 6onesHb AnbureiimMepa u penpeccus. Pesynb-
TaTbl MCCNefOBaHWUW, MONMyYeHHble B MOCNefHee Bpems,
YKa3bIBalOT Ha TO, YTO Hapagy C HenocpeacTBEHHbIM
BNIMSHWUEM Ha HepBHyt cucteMy, NGF okasbiBaeT MHOro-
(hakTopHOe BO3AENCTBME Ha opraHu3Mm [2]. YcTaHoBneHa
KnoyeBas ponb @akTopa pocTa HEpBOB B perynsauuu
MPOLECCOB pereHepaumu, 4YTo O0OYCNOBNEHO BAUSHUEM
Ha MexaHW3Mbl MNOALEepPXKaHUs reMocTasa, BOCManeHus,
nponudepaumMm U pemMoaenuMpoBaHus TkaHel. [lokasaHa
cnocobHocTb NGF K MHAYKUMKM BbICBOOOXAEHNS UMMY-
HOAKTMBHbIX HEMPONENTUAOB U HEMPOTPAHCMUTTEPOB,
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a TaKXe K BAMSHWUIO HAa BPOXAEHHble M afanTUBHblE
UMMYHHble peakumu [4]. Takum obpas3oM, GakTop pocta
HEepBOB WrpaeT ponb aKTMBHOMO Y4acTHWKa B peanusa-
UMM afanTauMOHHbIX MEXaHM3MOB K CTPeCcCOBbIM BO3-
[LefCTBMAM pas3fIMYHOro reHesa W onpenenseT nepcnek-
TMBHOCTb PAacCMOTPEHUSI €ro B KayecTBE MUILEHW OS5
apMakonornyeckmx CpeacTB Co CTPecC-MpOTEeKTOPHOM
AKTUBHOCTbIO.

B kauecTBe Bemylmx CTpecc-nNpoOTEKTOPOB B HACTOS-
Lee BpeMs pacCMaTpuBalOTCS Mpenapartbl HeMponenTua-
HOV Npupoabl, 06n1afatoLLmMe WUPOKUM CNekTpoM buonoru-
yeckon akTuBHOCTH [5]. Ocoboe BHMMaHWe npuBnekatT
rMUMNPOSMHOBbIE HeMponenTuAbl C AO0KA3aHHOM pasHo-
CTOPOHHEW (PapMaKoNOrMyeckon akTMBHOCTbIO, @ UMEHHO
HEeNpOoNpOTEKTOPHOM, MPOTMBOBOCNANUTENLHOW, pereHepa-
TUBHOW, UMMYHOTPOMHOM U Ap. [6].

B HacToswee BpemMs 0gHUM M3 LWIMPOKO BoCTpebo-
BAHHbIX SIBNSETCS 3apermcTpUpPOBaHHbINA NEKAPCTBEHHbIN
npenapat CenaHk (Thr-Lys-Pro-Arg-Pro-Gly-Pro), paspabo-
TaHHbIN B MHCTUTYTE MONeKynspHOn reHeTnkn HaumoHanb-
HOro MCCneaoBaTenbCKoro LeHTpa «KypuaToBCKUA MHCTHU-
TYT», @HanoraMm KOTOpOro SBASKOTCS MUMPOJUHOBbLIE
coenuHenns Pro-Gly-Pro u Pro-Gly-Pro-Leu. YcraHoBneHo,
YTO  YyKa3aHHble  [MIMMPOAWMHbI  OKa3blBaOT  CTpecc-
NPOTEKTOPHOE, aHTWUAENPEeCCUBHOE, HOOTPOMHOE, MCUXO-
Mopaynvpylollee, aHTUOKCUAAHTHOE, WMMMYHOMOAYAUPYIO-
wee u gpyrve dpapmakonornyeckue addektsl [7, 8].

SIBnsieTca akTyanbHbIM NPOBEAEHUE UCCIIefOBaHMM,
MOCBSALLEHHbIX OLEHKE BAUSHUA FNIUNPONIMHOBBIX COeAU-
HEHMI1 Ha BbIPAXEHHOCTb CTPECC-pPeakTUBHOCTU, peanu-
3yeMOM 33 CYET M3MEHeHMUs 3Kcnpeccum pakTopa pocTta
HepBOB.

LENb PABOTbI

MN3yynTb BAUSIHWE TAUMPONUHOBLIX HEMPONENTULOB
Ha ypoBeHb NGF B cbiBOpOTKe KpoBM 6enbix KpbiC B YC/I0-
BMAX «COLMANbHOrO» cTpecca.
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METOAMKA UCCNEAOBAHUA

MccnepoBaHne npoeeneHo Ha 90 Genbix HenuHewn-
HbIX KpblCax-CaMuax 6-mMecsyHoro Bospacra. CoaepxaHue
KMBOTHbIX OCYLLECTBASNOCh COOTBETCTBEHHO MNpaBwuiam
IabopaTOpHOM MPaKTUKM M NMPOTOKONIOM ITUYECKOr0 KOMMU-
TeTa ®IBOY BO ActpaxaHckuii TMY MuH3spgpasa Poccum
Ne 8 ot 24.11. 2015 r.

JKCNepUMEHTaNbHAs MOAENb «COLMANbHOMO» CTpecca
Hblna peann3oBaHa 3a CYET YCTAHOB/IEHUS CEHCOPHOTO
KOHTaKTa >XMBOTHbIX C MOCAeAYOWNM GOPMUPOBAHU-
€M arpecCcMBHOro U Cy6MUCCMBHOIO TUMNOB NOBEAEHMUS.
JTabopaTopHble XMBOTHbIE C YYETOM rpajaumu no TMnam
noeaeHus BblM pasaeneHbl Ha HECKOBKO rpynmn: rpynna
KOHTPOJIbHbIX/UHTAKTHbIX XXMBOTHbIX; MPYMNa >XMBOTHbIX,
MOLBEpPraBWMXCS BO3LEWCTBUIO «COLMANBbHOMO®» CTpecca
B TeueHne 20 nHen (cTpecc); rpynnbl ocober, nonyyaBLLImMX
rMUNponuHoBbie coeauHeHus Thr-Lys-Pro-Arg-Pro-
Gly-Pro (Cenank), Pro-Gly-Pro, Pro-Gly-Pro-Leu B nose

MEDICAL UNIVERSITY

100 MKr/Kr/cyT. BHYTPMOPIOWMHHO C 1-ro AHA cTpeccop-
HOro BOo34encTeua Kypcom 20 gHew.

YpoBeHb NGF B cbiBOpOTKE KpoBM Benbix KpbiC
OLEeHMBaNM MeToAO0M MMMYHO(EpPMEHTHOro aHanm3a
€ ucnonb3oBaHneM Habopos ELISA Kit for Nerve Growth
Factor (NGF) (CLUA).

CratmucTnueckyto 06paboTky pesynbTaToB MCCIenoBa-
HUS OCYLLECTBAS/IN C NOMOLLBIO CTAaTUCTUYECKOrO MaKeTa
Excel n nporpammHoro obecneuverms BIOSTAT, ¢ ncnonb-
30BaHUEM KpuTepus MaHHa - YuTHW. CTaTUCTUYECKM 3Ha-
YMMbIMUK pasnunuma cumtanu npu p < 0,05.

PE3YJIbTATbl MCCNIEAOBAHUA
N UX OBCYXXKOEHME

Ha puc. 1 npencraBneHbl pesynbTaTbl, OTpaxatoLme
B/IMSIHWE TNIUMNPOJIMHOBBIX HEWPONEenTUAOB Ha YpPOBEHb
NGF B cbiBOpOTKE KpOBM 6enbiX KpbIC C arpeccUBHbIM
TUNOM MOBEAEHUS B YCIOBMUSX «COLMANBbHOTO» CTpecca.

«Comamssii cxpeccr+Pro-Gly-Pro-Leu |1V 0Nk~
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%:#p < 0,05; p €£0,01 - OTHOCUTENLHO FPYNMbI KCOLMANbHbIN CTPECCH.

Puc. 1. YposeHb NGF B cbiBOpOTKE KpoBM 6e/bIX KPbIC C arpeCCUBHBIM TUMOM NOBeAeH s
B YC/TOBUSIX «COLMANbHOrO» CTpecca Nog, BAMSHUEM MUMPOJIMHOBbLIX HEMPOMNEnTUA0B

Y XMBOTHbIX C arpeccuMBHbIM TUMOM MOBELEHUS
B rpynne «COLManbHOro crpecca» Obl10 OTMEYEHO
CTAaTUCTUYECKU 3HAYMMOE YMeHblueHWe ypoBHA ¢dak-
Topa pocTa HepBoB B 1,4 pasa (p € 0,01) B cpaBHeHuu
C KOHTPOJIbHbIMU KpblCaMW.

BeeneHue rnunponnHoBbix coeamHeHni Thr-Lys-Pro-
Arg-Pro-Gly-Pro, Pro-Gly-Pro u Pro-Gly-Pro-Leu npuseno
K nosbiweHuto ypoBHs NGF B cpaBHeHuu C rpynnomn
YKMBOTHBIX C «COLManbHbIM cTpeccom» Ha 40 % (p < 0,01);
20 % (p <0,05) n 17 % (p < 0,05) coOTBETCTBEHHO.

Ha puc. 2 npencraBneHbl pesynbTatbl, OTPAXaoLLMe
BAUSHWE [NIMNPONMHOBBLIX HEWPOMEenTUAOB Ha YpPOBEHb
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NGF B cbiBOpoTKE KpOBWM 6enbix KpbiC C CyOMUCCUMBHbLIM
TUNOM MOBEAEHUS B YCIIOBUSIX KCOLMANIbHOrO» CTpecca.

B rpynne »XuMBOTHbIX «COLUMaNbHbIA CTpecc» C cyb-
MWMCCUBHbBIM TUMOM MOBEAEHWNS OTMEYANOCh CHUXEHME
yposHa NGF B 1,6 pa3a (p € 0,01) B cpaBHEHUMU C KOH-
Tponem.

lunponuHoBble coeaunHenuns (Thr-Lys-Pro-Arg-Pro-
Gly-Pro (Cenank), Pro-Gly-Pro u Pro-Gly-Pro) cnoco6-
CTBOBa/M YBENMYEHWUIO YPOBHSA (DakTopa pocTa HEPBOB
Ha 56 % (p € 0,01), 35 % (p € 0,01) n 28 % (p < 0,01)
COOTBETCTBEHHO MO CPaBHEHWIO C FPYNMoW «CouManb-
HbI CTpece».
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**p < 0,01 - oTHocUTenbHO KOHTpons; *p < 0,01 — OTHOCMTENbHO FPYMMbI KCOLUMANbHbINA CTPECC.

Puc. 2. YposeHb NGF B cbiBOpoTKe KpoBM Henbix KpbiC C CYOMUCCMBHBIM TUMOM NOBEAEHNS
B YC/TOBUSX COLMANbHOrO» CTpecca Nog, BAMSHUEM MMMPOJIMHOBbLIX HEMPOMNENTUA0B

TakuM o6pasoMm, nonyyeHHble pesynbTaTbl CBUAE-
TENbCTBYHOT O TOM, YTO BO3LEWCTBME KCOLMANBHOMO CTpec-
ca» NPUBOAMUT K CHWXEHWIO 3Kcnpeccun dakTopa pocTa
HepBOB, YTO COMOCTAaBMMO C pe3yNbTaTaMu APYrux Kcne-
PUMEHTA/IbHbIX MCCNEef0BaHWI. YCTaHOB/IEHO, YTO CHUXe-
Hue ypoBHsi NGF B ycnoBusx CTpeccoBOro BO3L4ENCTBUS
CBS13aHO CO CHWKEHWEM MpOLLeCCOB HelporeHesa. B cBoto
oyepenb, HabngaeMoe BocctaHoBneHue ypoBHA NGF nog
BNUSIHUEM TIMNPOMHOBBIX HEMponenTUAHbIX NpenapaTos
Thr-Lys-Pro-Arg-Pro-Gly-Pro (CenaHk), Pro-Gly-Pro n Pro-
Gly-Pro-Leu, cBupetenscrtayeT 06 UX CTpecc-npoTeKTOPHOM
AKTUBHOCTW, B pe3ynbTaTe Yero pa3BMBaETCa U Helponpo-
TeKTOPHbIN 3P deKT.

3AKJTIOMEHME

Takum 06pasoM, NpoBeAeHHOe UCCefoBaHME YCTa-
HoBWNO Hanuuue y Thr-Lys-Pro-Arg-Pro-Gly-Pro (CenaHk),
Pro-Gly-Pro n Pro-Gly-Pro-Leu cTtpecc-npoTekTtopHoro
LEeNCTBUS 33 CHET BOCCTAHOBNEHMS YPOBHS (hakTopa pocTa
HEpBOB, YTO onpenenser HeobXOAMMOCTb AanbHelLero
LETaNbHOIO M3y4YeHMs C BO3MOXHOCTbIO MOC/TefyHoLero
MX NPUMEHEHUS C Lie/Ibl0 BOCCTAHOBEHUM CUCTEMDbI afan-
TaLMmM opraHuama K CcTpeccy.
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