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BnusHue aHTUTEN K rnytamMmaty Ha cogep>xaHue BDNF u GDNF B cTpyKTypax ronosHo-
ro mosra mbiwen C57BL/6 npu MHTpaHa3anbHOM BBefEeHUN HeMpPOTOKcuyeckoro chpar-
MeHTa B-amunoungHoro 6enka AB,;_s;

®rBHY «HayuHo-uccnenoBaTenbCKUn MHCTUTYT obLLel naTonoruu u natocduaunonorun», 125315, Mocksa, Poccus, yn.
banTtuiickas, o. 8

BeepeHue. HellpoTpochmueckne chakTopbl — CeKpeTUpyemble 6enku, rpatoLine BaxHyo poib B MpoLEccax CTapeHus,
HelpofereHepaLnm n HepoBOCNaNieHUs FosI0BHOro Mo3ra. Hambonee nayyeHHbIMU K HaCTOSILLEMY BPEMEHU ABNAIOTCS
Mo3aroBoi (BDNF) u ravanbHbin (GDNF) HelipoTpodudeckme chaktopsl. BDNF u GDNF obnagatoT o6LwmmMmu cBOWCTBA-
MU U UrpatoT KIKOYEBYHO Ponib B OyHAAMEHTaNbHbIX (hU3Knonormyeckmx npoueccax B LeHTpasbHON HEPBHON CUCTEME:
B nponudepaunm, guddepeHUMpPOBKY, CO3PEBAHUN U BbIXXMBAHUM HEMPOHOB Ha BCEX dTanax npe- U NocTHaTanbHOro
HenporeHesa, B CMHaNTU4eCKOW NIaCTUYHOCTU. KOrHUTUBHbIE HapyLLEeHWs NpU HelpoereHepaTMBHbIX U HempoBocna-
NUTENbHbIX NpoLieccax B rOJIOBHOM MO3re, a TakXe Npu CTapeHun, CBS3bIBAOT C HapyLLEHMEM rOMeocTasa HeMpoTpo-
duyeckmx akTopoB B runnokamne. Lienbio gaHHOro nccrefoBaHvsa ABASNOCH U3yUeHWe BIMAHUA aHTUTeN K ry-
TamaTy Ha cofepxaHue HelpoTpoduyeckmx cdaktopor (BDNF n GDNF) B cTpyKTypax rofoBHOro Mosra (npedpoH-
TaNbHasi Kopa W rMMnoKamm) cTaperoLwmx Mbllel NpyU UHTPpaHa3aNbHOM BBELEHUN HEMPOTOKCUYECKOro hparMeHTa
B-amunoungHoro 6enka ABys.ss.

MeToguka. ViccnepoBaHue BbINONHEHO HA Mblwax MHUM C57BL/6 (n = 43, macca 30,2 + 1,5r, Bo3pacT 12 Mec.). Mbim
6b1IM paspeneHbl Ha 4 rpynnbl: 1-a rpynna (KOHTposib, n = 11) nosyyana UHTpaHasanbHoO dU3MOSIOrMYECKUI pacTBop B
ob6beMe 4 MKJ; 2-5 (n = 10) — MHTpaHa3anbHO pacTBop AB,s.5s B A03e 60 MKI/Kr B 06beMe 4 MK, 3-9 (n = 13) — ofHo-
BPEMEHHO MHTpaHa3asibHO B pasHble HO3ApK AB,s 35 B f03€e 60 MKI/Kr B 06beme 4 MKJT M aHTUTena K rnytamaTty B fo3e
250 mkr/kr B o6beme 4 MkJ; 4-a rpynna (n = 9) — aHTUTena K rnytamaTty B fo3e 250 MKr/kr B o6beme 4 Mkn. MHTpaHa-
3aJIbHOe BBefeHMe pacTBOPOB NPOBOAUIIN eXe[HEBHO B TeyeHune 14 cyTok. HYepes 24 yaca nocne nocnefHero BBefeHns
npenapaToB MbllLei fekanuTupoBanm u npu 4°C uasnekanu CTPyKTypbl Mo3ra (MpedpoHTaNbHYO KOPY U FUMNoKamn),
KOTOpble XxpaHunu B panbHenwem npu - 85°. CopnepxaHve BDNF n GDNF B cynepHaTaHTe onpegensnu metogom NdA
cornacHo npotokony (Tect-cuctema Cloud-Clone Corp.) ¢ ucnonb3oBaHWeM CcuMTbIBaKOLLEro ycTpoicTBa UDA-puaepa
ImmunoChem-2100 npu gnuHe BonHbl 450 HM. KOHLUEHTpaLmio MHTepIekKMHOB HOPMUPOBanu Ha 1Mr TKaHu Mo3ra.

PesynbTatbl. IHTpaHa3asibHOe BBeeHNE HeMpOTOKCUYeckoro doparMeHTa AB,s s CTapetoLmm Mblwam C57/BL6 B po-
3e 60 MKr/Kr Beca B TeueHue 14 cyTok BbI3Bano cHuxeHne ypoBHs BDNF B npedpoHTanbHom kope. CopepxaHue GDNF
B UCCNefyeMblX CTPYKTypax Mo3ra Mblllen Ha choHe BBeAeHNS A, 35 HE OTNIMYANOCh OT KOHTPOJIbHbIX 3HaYeHui. Co-
BMeCTHoe BBefeHNe AB,s 55 C aHTUTENAMM K FyTamaTty NpUBOAMUIIO K CHUXeEHUIO copepxaHua BDNF B npedpoHTanb-
HoW Kope Ha 46,2% u B runnokamre Ha 40,7% no cpaBHEHUIO C BBeL,eHNEM TOJbKO AR5 55, A ypoBeHb GDNF cHuauncs Ha
31,6% 1 23,5% cOOTBETCTBEHHO B NpechpOoHTaNbHOW KOpe 1 B FrUnnoKamre.

3akntoyeHne. XpoHMYECKoe MHTPaHa3anbHoe BBEEeHNE HEMPOTOKCMYeCKOro cpparmMeHTa AB,s 35 CTapeoLLMM MbllLaMm
C57/BL6 Bbi3Bano cHuxeHue yposHsi BDNF B npechpoHTanbHOM Kope U He 0Ka3biBasio BAUSIHUSA Ha codepxaHue GDNF
B aHaNIM3MpyeMblX CTPYKTYpax Mo3ra Mbillei. AHTUTeNa K riayTamaTty npu COBMeCTHOM BBeAeHUU C AR s.35 MPUBOAMIN
K 3aMeTHOMY cHuxXeHuto cogepxxaHus BDNF n GDNF kak B npechpoHTanbHoOM Kope, Tak 1 B rTMnnokamne Mo3ra MbiLLew.
CHuxeHwne ypoHa BDNF n GDNF B aHannaupyemMbIx CTPYKTypax MO3ra Mbillen MPOMCX0ansIo U Npu MHTpaHasanbHOM
BBeAEHUM OJHWUX aHTUTeN K rnyTamaTty. MHOrouncneHHbIMU ccrnefoBaHMAMN YCTaHOBJIEHO TeCHOe B3auMOgencTBme
MeXJy CUrHaNbHbIMU cCUCTeMaMU FyTaMaTa U HeilpoTpodmyeckux dpaktopos (BDNF u GDNF). MnyTamaT cTUMYnupy-
eT BblpaboTky BDNF u GDNF, koTopble, B CBOIO o4epelb YCUNMBAIOT 3KCMpeccuto riytamaTta. MoxHo npegnonaraTb,
4TO cHMXeHue copepxanma BDNF n GDNF B cTpykTypax Mo3ra onbITHbIX Py MblLel CBA3aHO CO CHUXEHUEM aKTUB-
HOCTW rnyTaMaTepruyeckor CUCTEMbl aHTUTeNaMu K rnytamMary.

Kniouesble cnoea: BDNF u GDNF; aHTuTena; rnytamart

Ana uyutupoBaHusa: Betpuna J1.A., 3axaposa WU.A., laBbigoBa T.B. BnvsHue aHTUTen K rnyTamMaTty Ha copepXaHue
BDNF 1 GDNF B cTpykTypax ronoBHoro mMo3ara mbiwen C57BL/6 npu MHTpaHa3anbHOM BBeAEHUN HENPOTOKCUYECKO-
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Introduction. Neurotrophic factors are secreted proteins that play a key role in aging, neurodegeneration, and
neuroinflammation in the brain. Brain-derived neurotrophic factors (BDNF) and glial-derived neurotrophic factors (GDNF)
have been the most studied to date. BDNF and GDNF share common properties and play a key role in fundamental
physiological processes in the central nervous system: proliferation, differentiation, maturation, and survival of neurons
at all stages of pre- and postnatal neurogenesis, as well as synaptic plasticity. Cognitive impairment in neurodegenerative
and neuroinflammatory processes in the brain, as well as in aging, is associated with disrupted homeostasis of
neurotrophic factors in the hippocampus. The aim of this study was to investigate the effect of antibodies to glutamate
on the content of neurotrophic factors (BDNF and GDNF) in the brain structures (prefrontal cortex and hippocampus) of
aging mice, with intranasal administration of the neurotoxic fragment of B-amyloid protein AB,s.ss.

Methods. The study was performed on C57BL/6 mice (n = 43, weight 30.2 + 1.5, age 12 months). The mice were divided into
4 groups: the 1st group (control) (n = 11) received intranasal saline in a volume of 4 yl, the 2nd (n = 10) — intranasal AB,;.s5
solution at a dose of 60 pg/kg in a volume of 4 pl, the 3rd (n = 13) — simultaneously intranasally in different nostrils ABys.35
at a dose of 60 pg/kg in a volume of 4 pl and antibodies to glutamate at a dose of 250 pg/kg in a volume of 4 pl, and the 4th
group (n = 9) — antibodies to glutamate at a dose of 250 pg/kg in a volume of 4 pl. Intranasal administration of solutions was
carried out daily for 14 days. Twenty-four hours after the last drug administration, mice were decapitated, and brain structures
(prefrontal cortex and hippocampus) were removed at 4°C and subsequently stored at - 85°C. BDNF and GDNF levels in the
supernatant were determined by ELISA according to the protocol (Cloud-Clone Corp. test system) using an ImmunoChem-2100
ELISA reader at a wavelength of 450 nm. Interleukin concentrations were normalized per 1 mg of brain tissue.

Results. Intranasal administration of the neurotoxic fragment AB,;_5; to aging C57/BL6 mice at a dose of 60 pg/kg body
weight for 14 days caused a decrease in BDNF levels in the prefrontal cortex. The GDNF content in the studied brain
structures of mice administered AB,s.5s did not differ from control values. Coadministration of AB,s.3; with antibodies
to glutamate led to a decrease in BDNF content in the prefrontal cortex by 46.2% and by 40.7% in the hippocampus
compared to administration of AB,s_;; alone. And the GDNF level decreased by 31.6% and 23.5% in the prefrontal cortex
and hippocampus, respectively.

Conclusion. Long-term intranasal administration of the neurotoxic fragment AB,;_35 to aging C57/BL6 mice caused a
decrease in BDNF levels in the prefrontal cortex and had no effect on GDNF levels in the analyzed brain structures.
Anti-glutamate antibodies, when co-administered with AB,s.s5, led to a significant decrease in BDNF and GDNF levels in
both the prefrontal cortex and hippocampus of the mouse brain. A decrease in BDNF and GDNF levels in the analyzed
brain structures also occurred with intranasal administration of anti-glutamate antibodies alone. Numerous studies
have established a close interaction between the glutamate signaling systems and the neurotrophic factors BDNF and
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GDNF. Glutamate stimulates the production of BDNF and GDNF, which in turn enhance glutamate expression. It can be
assumed that the decrease in the content of BDNF and GDNF in the brain structures of the experimental groups of mice
is associated with a decrease in the activity of the glutamatergic system by antibodies to glutamate.
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BeepgeHue

Heiiporpodnueckue (hakTopbl — ceKpeTUpyeMble Oesky,
KOTOpbIe UTParoT BaXKHYIO POJIb B NIpOLleccax CTapeHus], Hel-
poziereHepaLiii ¥ HeMPOBOCTIa/ieHusI FoJIOBHOro Mo3ra. Hau-
6o/1ee U3yueHHBIMHU K HACTOSILIIEMY BPEMEHH SIBJISFOTCS] MO3-
TOBOH U IMTMaNbHBIN HerpoTpoduueckue GakTopel, a TakkKe
¢akTop pocra HepBOB. M03roBoii HeiipoTpoduyecknii (ak-
top (Brain-Derived Neurotrophic Factor, BDNF) u mmans-
Hell Helipotpoduuecknii daktop (Glial Cell line-Derived
Neurotrophic Factor, GDNF) o6/1azatoT 061ymMu CBOMCTBa-
MU Y UTPAOT K/IIOUeBYIO PoJib B yHAaMeHTalbHbIX (GU3H0-
JIOTUUEeCKUX Tpolieccax B LIeHTPaabHOM HEPBHOW CHCTeMe:
B mipostudepanuy, auddepeHIPOBKe, CO3pEBaHNU U BbI-
JKUBaHWM HEHPOHOB Ha BCeX 3Tarax Ipe- U OCTHATalbHO-
ro HeliporeHesa [1, 2, 3, 4, 5, 6]. MHOrOUMC/IeHHBIE JaHHBIE
cBUZeTenbCTBYIOT 0 BaykHOU posu BDNF u GDNF B cu-
HaNnTH4yeCKOU IIaCTUYHOCTH U 0/ITOBPeMEHHOM MoTeHIha-
uuu (LTP) B runmokamme, KOTOpble y4aCTBYIOT B OCHOBHBIX
MexaHu3Max obyuenus u namsru [1, 2, 3, 4, 7]. YcraHos/e-
HO, YTO OJHUM U3 MyTel BJIMSHUS Ha CUHAIITUYeCKYIo Iia-
CTUYHOCTB, JOJATOBPEMEHHYHO MOTEHIMALMI0 U NaMATh SIB-
nsetcd aktuBatss NMDA u AMPA penienTopoB riytamara
Heliporpoduueckumu dakropamu [1, 2, 7, 8, 9]. imetoTtcs
JlaHHbIe O CBSI3M KOTHWTMBHBIX HapyLLeHUH MPU CTapeHuH,
Helpo/iereHepaTUBHBIX MPOLieccax U HelpoBOCIMaeH!H C Ha-

pYlLIeHreM ToMeoCTa3a HelpoTpoduyecKux (HakTopoB B TUIM-
nokamrie [1, 2, 3, 4, 8]. [Toka3aHO CHIKeHHE 3KCIIPeCCUU
BDNE, a raxxe yposuss MPHK BDNF B rurmrmokamrie U B KO-
pe TMpH CTapeHWH U Y MaLUeHTOB ¢ 00/e3HbI0 AJbLreliMe-
pa [4, 8, 10]. Cawkenue copep>kanust BDNF B rummokamrie
y TPBI3YHOB HabJFOAaIN MOC/Ie BHYTPYKEIYJOUKOBOTO BBe-
nenws B-amunonga Af,., [4]. B ombITax Ha reHHOMOJU(DULIH-
POBAHHBIX MbIIIax Oblla poAeMoHCTpUpoBaHa posib GDNF
U €T0 PerienToOPOB B KOTHUTUBHBIX (PYHKLIMSIX MO3Ta, BK/TIOUast
o0yueHre U COXpaHeHHe MPOCTPAHCTBEHHOH MaMsATH, y3Ha-
BaHHe MPeAMETOB — MOBEAEHUECKUX 0COOEHHOCTSIX, CBsA3aH-
HBIX C AUChYHKIMEeH TMITIIOKaMIIa 1Py CTapeHuHy 1 60/e3Hu
Asmrreiimepa [4, 6, 11, 12]. TToka3aHO ero MPOTHBOBOCTIA-
JIUTeIbHOe Y HeHPOBOCCTaHOBUTE/IbHOE [ieliCTBHe Ha Helpo-
HBI B [IpOLjeccax CTapeHus1, HelipojereHepaLuy ¥ HelpoBOC-
nasienuu [11, 12]. VimeroTcs faHHBIE, CBU/IETETHCTBYIOIHE
o pewatoieii pomu BDNF u GDNF B perynsauuu Helpo-
BOCIA/UTeNbHBIX MyTeld. B 4acTHOCTH, yCTaHOB/IEHO, UTO
GDNF nipu narosioruyeCcKux COCTOSHUSAX JKCIPeccupyeT-
Cs1 KaK acTpOLIUTaMH, TaK MU MUKPOIJIMEH, U TIpY 3TOM CeKpe-
TupyeMslid actpouuramMu GDNF okasbiBaeT CUIbHOE WHTH-
Oupylolee nelCTBIE Ha aKTUBALUIO MUKPOIJIMH, YMEHbIIIAs
TeM CaMbIM HelpoBocmasienue [11, 12].

HelipoMMyHHBIE B3aUMOJEMCTBUS UTPAIOT OOJIBILYIO
pOJIb TPV MHOTHX HeWpo/ereHepaTUBHBIX 3a00/ieBaHUsIX.
MHoroo6ewiaoM HarpaeaeHHeM SIB/IsieTCsl pa3paboTka
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JIeKapCTBEHHBIX IpPeriapaToB Ha OCHOBe aHTUTesN Orarozapsi
TaKUM CBOMCTBAaM, KakK CIelu(uyHOCTb U MeTabomueckas
aKTUBHOCTG [13, 14, 15]. YcTaHOB/IeHO, YTO aHTUTe 1A K Hel-
poMeziaTopaM MOTYT BBICTYIaTh Kak OMOperynsiTopbl Heil-
POMMMYHHBIX B3aumogelicTuii [16]. PaHee Ha cTapetorux
Mmbitiax C57BL/6 1 Ha 3KCIiepUMeHTaIbHOM Mozenu 6oses-
HU AJblireliMepa Ipy UHTPaHa3aabHOM BBe/IeHUH HeHPOTOK-
cuueckoro parmenTa [-amunongHoro benka Af,s.a; ObUH
TI0Ka3aHbl TIPOTEKTUBHbIE CBOMCTBA MOJMK/IOHAIBHBIX MO-
HocrellndruecKnx aHTUTes K [JIyTaMaTry MpU UX UHTpaHa-
3a/IbHOM BBeJIeHHU: yilyullleHHe IPOCTPaHCTBeHHOM NaMsTH
Y CHIDKeHMe TOBBILIeHHOT0 cofiepkaHus IL-6 B rummnokamme
1 ipepOHTA/IEHOM KOpe Mo3ra Mbiiiieit [17].

Ilenbio JaHHOIO MCC/Ie[lOBaHUS SIB/ISJIOCH U3yUeHHe
B/IMSTHUS aHTUTeI K IVIyTaMary Ha coiep>kaHue HelipoTpodu-
yeckux ¢akropos (BDNF u GDNF) B cTpyKTypax rooBHO-
ro Mo3ra (rpedpoHTabHast KOpa ¥ TUIIIOKaMIT) CTaperoInx
MBblILIeH, TPY UHTpaHa3a/JIbHOM BBeJleHUH HelpOTOKCHYeCKo-
ro ¢pparmenTa [3-amunongHoro Gesika ABys ;5.

MeToguka

WccnenoBaHue BbITIOJIHEHO Ha Mbliiax JuHUM C57BL/6
(n =43, macca 30,2 + 1,51, Bo3pact 12 mec.). )KuBOTHBIe CoO-
Jlep>Kanch B CTaH/,APTHBIX YC/IOBUSIX BUBApHsI C eCTeCTBeH-
HBIM CBETOBBLIM PeXXHMOM IIpY CBOOOJHOM AOCTYyIIe K BOZie
v nuie. VccieoBaHye BBITIONMHEHO € cobmopeHuem [u-
pekTuBbl 2010/63/EU Epomnetickoro napiamedta u CoBe-
ta EC 0 3aiure >KUBOTHBIX, UCII0/Ib3yeMbIX B HayUHbIX Lie-
JISIX, ¥ 0[J0OPEHO JIOKA/IbHBIM 3THYeCKUM KomuTeTom OI'B-
HY HUMU o611jeit natonoruu U naTopu3noaoruu (poToKos
Ne 1 ot 21.01.2025 1. u mpotokon Ne 2 ot 03.03.2026 1.).
OrbiThl poBoanH ¢ cobmopennem MOCT 33215-2014 («Py-
KOBOZCTBO TI0 COZIepyKaHUI0 U YXOZy 3a JIab0paTOpHbIMU >KH-
BOTHBIMU. IIpaBusia 060pyZ0BaHus TIOMELL|eHU U OpraHu-
3anuu npoueayp») u 'OCT 33216-2014 («PykoBoacTBo
TI0 COZiep>KaHHI0 M YXOZy 3a JIabopaTOpHBIMU KUBOTHBIMH.
[paBusa copepkaHus U yXoza 3a J1abopaTopHBIMU I'PhI3Y-
HaMU U KPOJIUKaMm» ).

[MonknoHanbHBIe MOHOCTIELM(HUeCKre aHTHTeNa K [/Ty-
tamary (IVIY-AT) nony4any rmyTeM rUIepUMMYHH3aLAA KPO-
JIMKOB TIOPOZBI MIMHIIM/UIA KOHBIOTaTOM I/yTaMar-0bruunit
CbIBOpOTOUHBIN anmbbymuH (BCA). IMMyHU3a1MI0 JKUBOT-
HBIX, Bbljle/leHHe aHTUTeJl 1 UX OYUCTKY OT NpUMecel aHTH-
ten K BCA MeTtoznom agduHHOM Xpomarorpaduu IpOBOAU-
JIY TIO OTICAaHHOMY paHee IpoTokoy [18].

Mpbliiv ObITM pa3zeneHbl Ha 4 Tpymmbl: 1-s rpymnna (KoH-
Tposb n = 11) nosyyana uHTpaHa3aabHO (HU3HUOIOTHUeCKUI
pacTBop B 06beme 4 MKJT; 2-s1 (n = 10) — MHTpaHa3aIbHO pac-
TBOP Af,s.35 B 103e 60 MKI/KT B 00beMe 4 MKiT; 3-1 (n = 13) —
OZJHOBPEMEHHO MHTPaHAa3a/IbHO B pa3Hble HO37IPU APy 35 B Z10-

3e 60 MKI/Kr B 00beMe 4 MKJI ¥ aHTUTe/a K ITyTamary B J10-
3e 250 MKI/KT B 00beMe 4 MKJT; 4 -s1 rpymma (n = 9) — aHTUTeNa
K IyTaMary B fjo3e 250 MKr/kr B o6beme 4 Mk HTpaHa-
3a/IbHOe BBeZleHe PacTBOPOB NIPOBOJU/IN eXXeJHEBHO B Te-
yeHue 14 cytok. Yepes 24 yaca nocje nocjieiHero BBeJeHus
TIperniaparoB Mbllllel /jeKanuTrpoBaau 1 npu 4°C r3B/eKanu
CTPYKTYpPbI M03ra (Tpe¢poHTaIbHYIO KOPY U TUIIIOKaMI), KO-
TOpble XpaHWIHU B JanbHeiiieM ripu -85°C. CTPyKTypHI ro-
JIOBHOT'O MO3ra Mblllleli TOMOTreHU31POBa/IN B OX/IaKAEHHOM
6ydepe pH 8,0 (150 MM NaCl, 1% tpuron X-100, 0,5% ze-
3o0Kkcuxonat Harpusi, 50 MM Tris, 5 MM DTT, 2 MM 3/JTA)
Ha romorenusarope Heidolph Diax 100 mpu 5000 06/mMuH
B TeueHue 15 c. [omoreHar tjeHTpudyruposanu npu 10 000g
B TeueHre 15 MuH Ha 1jeHTpU(yTe Sorval 5B (Du Pont). Co-
nepxanue BDNF u GDNF B cynepHaranTe onpepensiiv
MeToziom MDA cornacHo ripoTtokoiny (tect-cucrema Cloud-
Clone Corp.) c UCI0/b30BaHHEM CUUTHIBAIOLIEr0 YCTPOMCTBA
NDA-pusepa ImmunoChem-2100 ripu fyivHe BosiHbI 450 HM.
KoH1jeHTpalyto UHTepIeKMHOB HOPMUPOBa/IX Ha 1 Mr TKa-
HU Mo3ra.

CrarucTuueckyro 00paboOTKy pe3ysabTaTOB MPOBO-
JWJIN C HUCIOJb30BaHUEM KOMIIbIOTEPHON MPOIrpaMMBI
Statistica 7 (StatSoft, Inc) u npumeHeHreM ofHOGHAKTOPHO-
0 HelapaMeTpU4eCcKoro AucrnepcrioHHoro aHanusa (H-kpu-
tepuit Kruskal-Wallis ANOVA) c nocnenyroium post-hoc
aHanmu3oM (o U — kputeputo Mann-Whitney). Kpuruueckoe
3HaueHue ypOBHS CTaTUCTUUECKON 3HAYMMOCTU TIpU Tpo-
BepKe HyJ/IeBbIX runoTe3 npuHumMasnu pasHbM 0,05. JlaHHbIe
TipeJicTaB/eHbl B BU/le MeivaHbl, KBaptuneit (Q1, Q3), Mu-
HUMaJ/bHOTO ¥ MaKCUMa/IbHOTO 3HaYeHUH.

Pe3ynbTaTbl

JyicriepcOHHBIN aHa/IN3 TT0Ka3asl 3HaUMMble MeXXTPYTI-
noBble pasnuuus B cogepxanud BDNF u GDNF B cTpyk-
Typax MoO3ra Mblllleli MeXX/y KOHTPOJbHON U OIbITHBI-
mu rpymmnamu; a1 BDNF: npedponTansHas kopa H (3,
N = 43) = 29,48218, p = 0,0000; runnoxkamn — H (3, N
=43) = 23,45292, p = 0,0000; nnss GDNF: mpedpoHTansHas
kopa — H (3, N = 43) = 22,27814, p = 0,0001; runmnokam —
H (3, N = 43) = 16,86054, p = 0,0008.

WHuTpaHasanbHOe BBeJieHe HelpOTOKCHUecKoro gpar-
MeHTa Afys.35 Mblliam C57BL B f03e 60 MKI/KT B Teue-
HUe 14 cyTOK BbI3Bajl0 HEOJHO3HAYHble U3MEHEHUS COZep-
»kanusi BDNF u GDNF B ucciefyembIx CTpyKTypax Mo3ra
(Tads.). YpoBenbr BDNF B nipedpoHTaMbHOM KOpe CHU3NIICS
TI0 CpaBHEHHIO C KOHTposieM Ha 26,41% (p < 0,001), a B rur-
TIOKaMIle Hab/mrofa/y JINIIb TeHEeHLUIO K ero CHIDKEHHIO (p
<0,1). Copepxanne GDNF kak B nipeppoHTaIbHOM KOpe, Tak
Y B TUIIIOKaMIIe CyIIleCTBEHHO He 0T/IYanoch OT KOHTPOJIb-
HBIX 3HaueHui (TadJL.).
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Tabauya / Table

BnusHue uHTpaHasanbHoro BBegeHus [NY-AT Ha copepxxaHue BDNF u GDNF B npechpoHTanbHoi Kope 1 runnokamne mbiwweil C57/BL6
Npu MHTPaHa3anbHOM BBeAEeHUM HelipoToKcuuyeckoro chparmeHTa AB,; ;;. Me (Q1; Q3)

Effect of intranasal administration of GLU-AT on the content of BDNF and GDNF in the prefrontal cortex and hippocampus of C57/BL6
mice after intranasal administration of the neurotoxic fragment AB,s.;s. Me (Q1; Q3)

Copepsxanve BDNF, nr/mr Tkanu / Copepxanrie GDNF nr/mr Tkanu /
Tpyrma / BDNF content, pg/mg tissue GDNF content, pg/mg tissue
Group IpedponransHas kopa / | 'unmokamm / | IlpedponTanbhas kopa / | 'unrnokamr /
Prefrontal cortex Hippocampus Prefrontal cortex Hippocampus
Conton, saine sluton 053 038 460 330
’(n -11) (0,47; 0,67) (0,26; 0,46) (3,50; 5,8) (2,60; 3,80)
. 3 skkk
B o e
25-35 > > . . .
(n = 10) (0,30: 0,41) (0,24; 0,32) (3,50; 4,30) (3,20; 3,50)
AP,s 55 +TTIY-AT (60 MKr/KT + 250 MKI/KT; 14 nHeit) / 4 Ak 4 Ao 4 R
AB,s.35 *GLU-AT (60 pg + 250 pg /kg; 14 days) 0,21 0,16 2,70 2,60
n=13) (0,18; 0,30) (0,14; 0,21) (2,60; 3,30) (2,40; 2,60)
[UTY — AT (250 mKr/kr; 14 nHeit) / ook ook ok ok
GLU-AT (250 pg /kg; 14 days) 0,23 0,20 2,70 2,60
n=9) (0,16; 0,26) (0,18; 0,20) (2,505 3,40) (2,40; 2,80)

IIpumeuanue: **p < 0,01, ***p < 0,001 1o cpaBHeH# O C KOHTPoJieM; ++p < 0,01 10 cpaBHeHHIO C BBejeHHEM AP 5g 5.

Note: **p < 0.01, ***p < 0.001 compared to control; ++p < 0.01 compared to administration of AB,s 5.

ITpu coBMeCTHOM BBeJjleHUM aHTUTe K [JIyTamaTy C Hei-
POTOKCHUeCKUM (hparMeHTOM A 3,5 55 HAOMHOAAMN CHIDKEHNEe
cofiepXaHus HeipoTpoduueckux HakTopoB B pe)poOHTAa/b-
HOM KOpe U THNIOoKaMIle TIPY CPaBHEHHU Kak C KOHTPOJIEM,
Tak ¥ C TPYTIION Mblillel, MOyyaBIIMX UHTPaHa3a bHO TO/Tb-
KO AP,s 55. Tak, ypoBeHb BDNF cHusmics Ha 46,2% (p < 0,01)
B nipedpoHTanbHOM Kope 1 Ha 40,7% (p < 0,01) B rumnrokam-
Te TIpY CPaBHEHUH C BBefieHHeM offHOTO Af,; ;s CofepkaHue
GDNF Takxe cHu3uioch Ha 31,6% (p < 0,01) u Ha 23,5%
(p <0,01) B ipedpoHTANMBLHOM KOPe U THUIIIOKaMIle COOTBET-
cTBeHHO. CrielyeT OTMEeTUTh, UTO CHIDKEHHE COJiep)KaHus
HelipoTpodryeckux ¢akTOpOB B CTPYKTypaxX MO3ra MbIIiieit
Hab/rofiam ¥ Ipy BBeAEHUY OJHUX aHTHTeEJ K IJIyTamary.
Tak, yposenb BDNF cHu3uncs Ha 56,6% (p < 0,001) B riped-
POHTasIbHOM Kope U Ha 47,4% (p < 0,001) B rumnrokamre npu
CpaBHEHMH c rpyrroit koHTposns, a GDNF cooTBeTCTBeHHO
Ha 41,5% u 21,2% (p < 0,01).

3aknyeHue

VHTpaHasanpHOe XpOHUUeckoe BBeJileHHue HelpPOTOKCH-
yeckoro (pparmenTa Af,;.s; craperomum mbimam C57/BL6
BbI3Basio cHIKeHUe ypoBHsI BDNF B ripedpoHTanbHOM Ko-
pe ¥ He OKasaso BiusiHuSA Ha cogepkanue GDNF B aHanu-
31pyeMbIX CTPYKTYpax Mo3ra Mblileil. /JaHHble OTHOCUTE/Tb-
HO M3MeHeHUsl YPOBHel HelipoTpoduueckux GpakTOpoB MpU
CTapeHU! U HelipofieTeHepaTUBHLIX 3ab0/1eBaHsIX MTPOTHUBO-
peunBbl. MIMetorcsi cBefieHusi o cHkeHnU BDNF (mo 40%)
nipu Gone3nu Anblrefivepa [4, 6]. [lpyrue ucciefoBaHus
NIPOJ,eMOHCTPUPOBAIN OTCYTCTBHE U3MeHEeHUI WIN yBeu-
yeHre ypoBHel BDNF B runmokamrie y malieHTOB C JIETKU-
MU KOTHUTHUBHBIMH HapyLIeHUsIMU U 00j1e3HbI0 AJbLreiiMepa
[5, 6, 19]. Bricka3zaHO MHeHUe, UTO [PY CTapeHWH U Helpoje-
reHepaTUBHEBIX 3a00/1eBaHMSIX HEBPOJIOTHUECKHE N3MEHEHHS
OTIPe/IeIAIOTCS He CTOJILKO HapyleHueM BbipaboTku BDNF,
CKOJIbKO M3MeHeHHsIMU ero peljenuuu [3].
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AHTHTeNA K T/TyTamary Npyu COBMECTHOM BBeJIEHUH C Af,s.
35 IPUBOZIW/IM K 3aMeTHOMY CHIWKeHUI0 cofeprkanuss BDNF
1 GDNF kak B npeppoHTaILHOM KOpe, TaK U B THUITIOKaMIIe
Mo3ra meiieil. CHkeHue cofepkanusi BDNF u GDNF Ha-
6mofany ¥ B CTPYKTypax Mo3ra IPYIITbl MbIlel, 1oTyyas-
LIMX MUHTpaHa3a/bHO aHTWTeNa K IIyTamary. MHorouucieH-
HBIMH MCC/Ie/JOBaHUSIMU YCTaHOB/IEHO TeCHOe B3auMo/ielicTBIe
MeJK/ly CUTHa/IbHBIMM CHCTeMaMM ITyTamara 1 HelipoTpodu-
yeckumu ¢akropamu BDNF 1 GDNF, urpatoiiiee BaXKHy1O
pOJIb B PeryJIsiLiii CUHANTHUYeCKO Mepeiaull, MacTHYHOCTH
Y pasBUTHM HeMpoHOB [1, 2, 9, 20]. [ytamar cTuMynvipyeT
BbIpaboTKy BDNF B HetipoHax, a BDNF ycumviBaeT BbICBO-

6o enue riytamara [9, 20]. Ha Mozensix HeBpo/Iornye CKUx
pacCTPOWCTB y )KUBOTHBIX OBLIO IMOKA3aHO, UTO aKTHBAL|Us
peLlenTopoB iyTaMara yBeanurBaeT ypoBHU GDNF B mosre
[21]. ViccnenoBanus noKasau, 4yTo HelipoTpoduueckue dak-
topbl BDNF 1 GDNF crioco6Hbl CTUMYMPOBaTh aKTUBHOCTh
AMPA -penienniTOpoOB, UTPAIOLLMX B)KHYIO PO/b B CHUHAMTOre-
He3e, (HOPMUPOBaHNM HEIIPOHHOM CeTH M CHAITTHYeCKOM Tij1a-
CTUYHOCTH [22].

Mo)XHO Tpejrionararb, UTO CHW)KeHHe COfiepKaHusi
BDNF u GDNF B cTpyKTypax Mo3ra KOHTPOJIbHOM U OTIBIT-
HBIX TPYIII MbIlIleif CBSI3aHO CO CHMKEHHeM aKTHBHOCTH IVTy-
TamaTepruueckoy CHCTeMbl aHTUTeIaMH K IJIyTamary.
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