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KeTtamuH — GbIcTponeiCTBYIOIIMIT aHTUAEIIPECCAHT, BOBJIEKAeT B CBOIi TepareBTUYeCcKuit 3¢h(eKT cepoTo-
HUHEPruuecKylo HeiipoTpaHcMuccuio. B pabore uccieqoBaHa OCTaBaBIIAsICs HESICHOM 3aBUCUMOCTh 3TOTO
apdexTa npernapara oT aKTUBHOCTU cepoToHUHepruueckux (5-HT) HelipoHoB. 11 aToro omnpeneisyiu
BJIMSIHUE KeTAMMHA Ha IIPOSIBJICHUE IeNPECCUBHO-NON00HOIO IMTOBEAECHS KPbIC B TECTE MOABEIIMBAHUS 3a
XBOCT Ha (pOHE ONTOTE€HETUYECKOTO CHUKEHMSI aKTUBHOCTU 5-HT HelipoHOB 1OopcaabHOTO siApa 1IBa MO3ra
(DRN). B otimune 0T KOHTPOJIbHBIX XXKUBOTHBIX, Y KOTOPBIX CyOaHeCcTeTUYecKasl 103a KeTaMITHa 0CIa0JIs -
J1a TIPOsIBJEHUE AENPECCUBHO-TIOAO0OHOIO MOBeAeHUsI, Ha (poHe OioKaabl aKTUBHOCTU S5-HT HelipoHOB
Ipernapar He TOJIbKO yTpauMBaJl CBO€ aHTUIEIIPECCAHTHOE NeiiCTBIE, HO U MHAYLIMPOBAJ IIPO-AEIPECCAHT -
Hoe noBeaeHue. [Ipu aToM, onToreHeTUYECKOE MoaaBjieHue akTuBHOCTU 5-HT HelipoHOB MpemnsiTcTBOBa-
JIO BBI3BAHHOMY KETAMUHOM MOBBILIEHUIO 3KCIIpeccuu c-Fos Kak B CBETOUYBCTBUTEIBHBIX HEMPOHAX, TaK
u B npyrux HeiipoHax DRN. ITosyyeHHbIe pe3yabTaThl CBUAETEIbCTBYIOT, UTO aKTUBHOCTh 5- HT HelipoHOB
SIBJISIETCS BAXKHBIM 3BE€HOM OBICTPOTO TepaIleBTUUECKOTO JIeMCTBUS Cy0aHECTETUYECKHX 103 KeTaMUHA.
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BBEAEHWE

bonbilioe nenpeccuBHOE pacCTPOMCTBO — MHOTO-
dakTopHOEe 3a00JIeBaHNE, XapaKTepU3YIOIIeecs T1C-
(GYHKIUSAMUA HEUPOTPAHCMUTTEPHBIX CUCTEM MO3ra
[1, 2]. KetamMmuH — onyH 13 OBICTPOACACTBYIOIINX aH-
TUAETPECCAHTOB, 3(M(MEKTUBEH B KIMHUKE AaXe Yy
Naluy¥eHTOB, CTpadaIoLIUX JENPEeCCUeii, yCTOMYNBOMA
K JICYEHUIO OpYruMU npenaparamu [3, 4]. AHTune-
MpeccaHTHOE IeNCTBYE KeTaMUHA B MEPBYIO oYepeb
TIPOSIBJISIETCST YePE3 aHTAarOHU3M K peliernTopam ITyTa-
mata Tuna NMDAR [5, 6]. g adpdekToB KeTamuHa,
cBs13aHHbIX ¢ NMDAR, npenrosaraercs 1Ba BO3MOX-
HBIX TTyTU JEUCTBUSL: TIPEUMYIIIECTBEHHOTO WHTMOUPO-
BaHst NMDAR na TAMK-eprudeckux nHTepHEHpoO-
Hax 1, TEM CaMbIM, PaCTOPMaXKMBaHUS IJIyTaMaTepru-
YeCKUX HEWpoHOB, win uHruouponaHuss NMDAR
MUPaMUTHBIX HEMPOHOB, YTO MPUBOAUT K YMEHBbIIIE-
HUIO MOJIABJIEHUS] 3YKapUOTUYECKOTO (DaKTOpa 3JI0HTa-
LIMM 2 U NOBBIIIEHUIO CUHANTUYECKON TJIACTUYHO-
CTH U aKTUBHOCTHU 3THX HElpoHOB [7—9].

* Anpecat mist koppecnonaeHuuu: 630090, HoBocubupck, mp.
Ak. JlaBpeHTBeBa, 10; e-mail: drozd@bionet.nsc.ru.

B nomnonHeHue K rmiyTamareprudyeckuM 3ddek-
TaM, KeTaMUH MOAYJIUPYET U MOHOAMUHEPTUYECKYIO
HelipoTpaHcMmuccuio. OH yBeJMYMBAeT aKTUBHOCTD
ceporoHnHepruyeckux (5-HT) HelipoHOB 1opcaibHO-
ro sapa mBa (DRN) [9, 10], a B npedpoHTaIbHOM KOpe
(PFC) nosebliiaeT BHEKIeTOUHBIN YpoBeHb S-HT 1 BbI-
3bIBaeMoe UM Bo30yxxaeHue [11, 12]. [Tpu aToM cTUMy-
mmpytorcs 5-HT1A peuentopsr PFC, akTuBupyromue
curHanbHbii yTh PI3K/Akt/mTORCI1 [10]. Keta-
MUH Takxke MoayaupyeT cBsi3biBaHue S-HT c ero pe-
nentopamMu 1B tuna [13], akTuBalMs KOTOPBIX BO-
BJIEKaeTcd B IelicTBUE aHTUAeTIpeccaHTa [14].

AxtuBHocTh DRN perymupyercsl HeCKOJIBKUMU
mTyraMaTeprudyeckumu apGepeHTHBIMU MTPOSKIIUSI -
MU, B TOM unciie nocrynamomumu n3 PFC [10], koTo-
pble KOHTPOJIMPYIOT BHIOOP aKTMBHOI'O/TIACCUBHOIO
MOBEIEHYECKOTO COCTOSIHUSI U COLIMAJIbHBIN BBHIOOD
[11]. Bei3BaHHOE KETAMWHOM ITOBBIIIICHNE aKTUBHOCTH
5-HT cucteMbl MOXeT OBITH OIIOCPEIOBAHO IIyTaMa-
TEPrUYECKUMHU MPOCKIMSIMU MeAualbHON mpedpoH-
tanpHOM Kopbl (MPFC) B DRN [12]. OT0 nonTBepxna-
eTCsI TEM, YTO JIOKaJIbHAs MHBbeKIIUS KetaMruHa B DRN
HEe OKa3bIBaeT aHTUAeNpeccaHTHOro 3ddeKTa, B OT-
JInyre OT JIOKAJbHOW MHBEKIIMU 3TOTO Tperapara B
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mPFC [15]. OmnrroreHeTnmyeckass CTUMYJISIINAS BO3-
oyxnaromux apdepeHToB oTr mPFC k DRN aktusu-
pyet 5-HT neitponsr DRN [16]. OgHako Takast CTH-
mymsinys aktuBupyeT 1 TAMK -eprugeckue HeiipoHBI
DRN, xotopsie, HanmpoTuB, MHIrHOMpyIoT 5-HT Heii-
poHsl [17]. KeTaMWH aKTUBUPYET TaKKe W XOJIUHEP-
rM4ecKrue HeHpOHBI IIEAYHKYJIOIIOHTUHHOTO sapa
MOKPHIIIKM, JalolIne TpoeKIny Ha HelipoHbl DRN,
a MOBHILICHHLINA YPOBEHb allcTUJIXOJIMHA CTUMYJIUPYET
MPECUHAINTUYECKE HUKOTUHOBBIE perenTopbl 0432,
JIOKaJIM30BaHHbIEC Ha INIyTaMaTepruyeckux HeiipoHax
DRN [18], yTo NpUBOAUT K yBEIUYEHUIO JTOKATbHO-
IO BEICBOOOXIIEHUS ITTyTaMaTa. AKTUBAIMS IJIyTaMa-
ToM AMPA-penentopoB Ha 5-HT Heiliponax DRN
uHayuupyeT BbicBoOboxneHue 5-HT B mPFC [15].
He ocraercs comHeHUIt YTO, KETAMUH BIMSIET HA aK-
tuBHOCTB 5-HT HeliponoB DRN, u ero antuaenpec-
caHTHBIE 3(P(PEeKTH MOTYT OBITh CBSI3aHbBI C €TO JIeii-
crBueM Ha 5-HT cucremy [12, 14—16]. XoTs 6j10Kaga
cunre3a 5-HT ¢dapmakosornyeckumMmm MeTonaMu
ocIabiseT Wi YCTPpaHsIeT YCTOMYMBBLIC MMOBEACHYC-
ckue 3¢ dexTol KetamuHa [19, 20], cHIKeHre ypoB-
Hs 5-HT He BiusieT Ha ocTpbie 3 PeKThl KeTaMUHa,
W JIMIIb 3aTPYIHSIET pa3BUTUE JOJATOBPEMEHHOIO aH-
tuaenpeccanTHoro neiicteus [21]. ITosToMy ocTtaercs
He SICHBIM, siBsieTcs U akTuBauus 5-HT HelipoHOB
DRN BaxXHBIM 3B€HOM B LIEIOYKE OBICTPOTO aHTHU/IE-
MIPECCAHTHOTO ASHCTBUS KETAMMUHA.

B uiesiom, HecMOTps Ha 3HAYUTENbHBIN 00BEM UH-
¢dopMmaliu o B3aumogaeiicTBum rmyramata u 5-HT B
MeXaHU3Me AEWCTBUS KeTaMWHa, pOJib aKTUBallUU
5-HT neiiponoB DRN B nmposiBI€eHUU aHTUIETIPEC-
CaHTHOTO JENCTBUSI TOTO Mpernapara OCTaeTcsl Hesic-
Hoii. 11 ycTpaHeHUs 3TOro mpooesia B JaHHOM padboTe
MU3yYyaju BIUSIHUE ONTOreHeTudeckoro [22], ObICT-
poro miomaBieHusi akTuBHocTH 5-HT HelipoHOB
DRN, B mposgBieHUM aHTUICNPECCUBHOIO Aeii-
CTBUSI KETaMMHA.

METOAbI NCCIEOJOBAHUA

11 ONTOreHETUYECKOIo II0aBJIEHUSI aKTUBHO-
ctu 5-HT HelipoHOB OBIJIM CO3MaHbI ICHTUBUPYCHBIC
YacTUIIbl HA OCHOBE TIa3MUJI, TOJYYEHHBIX OT MPOd.
Hwummranu [23], npu moMoiny TpaHC(EeKINn Kyiab-
Typbl Ki1eTok HEK?293. ITnasmuna TPH2-eArchT3.0-
eYFP-WPRE comepXuT IociaenoBaTelbHOCTb T'eHa
MMPOTOHHOro Hacoca apxeapoporicuHa (eArchT3.0),
KOHBIOTHPOBAHHOTO C KEJITHIM (PIyopecleHTHBIM
oenkom (eYFP), akcripeccusi KOTOPOTro peryimpyercs
npomotopoM TPH2. B kxauecTBe KOHTPOJISI UCTIOJb-
3oBanachk Iwrasmuaa TPH2-Venus-WPRE (Venus),
KOOMpYyIollasi 3eJIeHbI (DIyopeCLIeHTHBIN OeJIoK Ve-
nus. Kiletkm ObuM TpaHchenMpOBaHHBI CMECHIO
I1a3MuI IJ1st COOpKu BUpycHoro Karncuaa (pPAX2 u
pMD2.G) u TPH2-eArchT3.0-eYFP-WPRE nu6o
TPH2-Venus-WPRE npu momoim TOIN3TUICHU-
MuHa [24]. BupycHble YacTUIIbl OBLIU BbIICICHBI U3
KYJBTYpPHl KJIETOK ¢ ucmnoib3oBanueM PEG 6000,
ocaXkeHbl Ha KOJIOHKAaX C YeTBEPTUYHBIM aMMOHHUEM

APO3/1 u mp.

(DIAPAC-TA, 3A0 buoXumMak CT, Poccus) n
CKOHLIEHTPUPOBaHLl A0 TuTpa 102 yacTuu/mu Ha
LHeHTPpUPYXKHBIX KOHLIeHTpatopax Amicon Ultra-4
(Mepk, CIIIA) [25].

B skcnepuMeHTax MCMOIb30BaIv B3POCIbIX, 2.5—
3-MecIUHBIX caMIIOB KpbIC JuHHN Wistar, BecoM
220—250 1. ZKuBOTHBIE coOaepXaluCh B BUBapUU
MIIul’ CO PAH no 4 B kinetkax (40 cMm X 25 cm X 15 cm)
B YCJIOBUSIX CBOOOTHOTO HOCTYIA K BOIE U KOPMY,
npu 12-4 nuKiie cBeT/TeMHOTa U Temmeparype 20—
22°C. Bce mpoliemypbl TpOBOIMINCH B COOTBETCTBUM
¢ MexxayHapOIHBIMU €BPOIEeHCKUMI OMO3TUYECKU -
mu ctangaptamu (86/609-EEC), poccuiickuMu npa-
BUJIaMU PabOThl Haj JabOpaTOPHBIMU XKUBOTHBIMU
(N 267 19.06.2003) n ObITM pa3pelieHbl GHMO3THUIE-
ckuM komutetom UIul" CO PAH. Bce manumymns-
LIMU C KMBOTHBIMU MPOBOIWINCH Mexay 9 u 13 u.
Cxema 3KCcIIepuMeHTa MpencTaBieHa Ha puc. 1.

B DRN BupycHbIE YacTHUIIbIl BBOOWIN CTEPEOTaK-
cuyecku 1o koopauHataMm AP = —7.7 mMm, ML = 0 MM,
DV ="7wMmMm [26]. KUBOTHBIX HAPKOTU3UPOBAJIN aBEP-
TUHOM, (PUKCUPOBaIN B CTEPEOTAKCUYECKON pame, 1
yepe3 HeOOJbIIIOE OTBEPCTHE B Ueperie, MUKPO-IIIPH-
nom Heiipoc (Iamuminbron, CIIIA) B TeyeHue 7 MuH
BBOIUIU | MKJT BUPYCHBIX yacTull. Pazpe3 Koxu 3a-
IIMBaJIU U IIPOBOAMIN 00pabOTKY aHTUOMOTUKAMMU.

Yepes Heaemto B obsacte DRN cTrepeorakcmyeckun
BXXWBIISUTA 1 3aKPETUISIIN Ha Yeperie ONTOBOJIOKOHHBIC
KaHoJIN. J1JIs 3TOro UCnoJib30Bav paclIMpeHHOe OT-
BEpCTHE BUepere, MpoaeslaHHOe )T BBEIEHNS BUpyca,
C MOCIEAYIOLICH TTOCTONepallMOHHO 00pabOTKOIA.

Yepes HeAeo MMocie BXKUBISHUS OIITOBOJOKOH-
HBIX KaHIOJb YETbIPEM KUBOTHBIM U3 KaXKIOU IpyIi-
b1 OBLT BBEICH KETAMUH B CyOaHECTETUIECKOIT 103¢e
(15 Mr/Kr Beca Tejia), a YeThIpeM APYTUM — (pU3n0I0-
TMYECKUii pacTBOp B SKBUBAJEHTHOM 0OOBbeMe
(0.5 m1/100 T Beca Tena) BHyTpuOpIommHHO. Yepes
yac TocJjie UHbEKIIMM BCEe KUBOTHBIE MOIBEPraancCh
ONTUYECKON CTUMYJISIIMU B MPOIIECCe TecTa IOABe-
IIMBaHUe 32 XBOCT . J1JIsl 3TOro ONTOBOJIOKOHHBIM Ka-
0eJIb COEMUHSIIA C KaHIOJIEl, TTOCIe YeTO KMBOTHBIX
OBICTPO MOABELIMBAJIMN KJIEKOI JIEHTOI 32 00J1acTh
OCHOBAHHUSI XBOCTa Ha BbicoTe 60 cM OT Iojla Ha
5 muH. B 1, 31 5 mua Tecta DRN o6nyganm 3e1eHbBIM
ceetoM (560 aM, 1.2 MB/Mm?, 20 Tx). Y onHOIt KpbI-
col Tpynnbl eArchT3.0-eYFP x Ketamun onrokabens
OTCOCIMHWIICS OT KaHIONM, U XXMBOTHOE BBLIOBLIIO U3
skcnepuMeHTa. [loBeneHne B TecTe 3alMChIBaId Ha
BUICOKaMEpPy, U BpEMA HEMMOABM>KHOCTHU B TECTE OLIC-
HMBAaJIOCh KCIepTaM, HEOCBETIOMJIEHHBIMU O IIPU-
HaIJIE2KHOCTU 2JKMBOTHOTIO K I'DYIITIC BO3]Z[CI>1CTBVIH.

Yepes 1 9 mocie Tecta HapKOTU3UPOBAHHBIX
aBEPTUHOM XXMBOTHBIX TpaHCKapaAuadbHO Mepdy3un-
poBamu 1x PBS u 4% PFA. W3BnedyeHHBIIT MO3T
nmoctukcupoBaiu 12 u B 4% mapadopmanbaeruie,
3areM cyTKH B 30% caxapo3e, ITocjIe Yero 3aMOopasku-
Banu B rejie Richard-Allan Scientific Neg-50 (Ther-
mo Fisher Scientific, CILIA) u xpaHWiu npu TeMIie-
patype —70°C.

1 ITMMyHOTUCTOXUMUYECKOTO aHaJIN3a TIPUTO-
TOBJISUIUCH Cpe3bl TOMIIMHON 20 MKM Ha KPpUOTOME,
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8 XKMBOTHBIX
eArchT3.0-eYFP
8 XKMBOTHBIX Venus

4 xuBoTHBIX eArch3T.0-eYFP X keramun
i (1 BBIOBLIO)
' 4 xxuBoTHBIX €ArchT3.0-eYFP X ¢us. p-p

I
1 4 XkuBOTHBIX Venus X ¢us. p-p

1
1
|
1
i | 4 XUBOTHBIX Venus X KeTaMUH
1
1
1
1
1
|

1 neHb 14 nensn
BBeneHnue Bsenenue
BUPYCHBIX cybaHaCTeTUIeCKO
BEKTOPOB IIO3bI KETAMUHA

i ¢u3s. p-pa

7 neHb Yepes 1 u Tect Eie uepes
Brenpenue “IIomBelInBaHe 1 4 cbop
ONTOBOJIOKOHHOM 3a XBOCT” o0pa31oB
KaHIOJIN U ONTOCTUMYJISILUST Mo3ra

Puc. 1. Cxema akciepyMeHTa.

KOTOpHBIE IIeped OKpalluBaHWEM BBICYIIMBAIU IPU
temiteparype 37°C B tedeHue 1 4 npomMbiBaiu 10 MuH.
B PBS ¢ 0.2% Triton X-100 (PBST). Hecniertudmaeckoe
CBsI3bIBaHUE OJI0KMpoBaiu uHKyoOaumeir B PBST, co-
nepxamreM 1.5% ObIaUit CBIBOPOTOYHBIN aTbOyMUH
(BSA) B TeueHuMe yaca rpu KOMHaATHOI TeMIIepaType.
C nepBUYHBIMU aHTUTeJaMU (Tab. 1) cpe3bl MHKY-
OMpOBaJIM B TeueHMe HOYM Npu TeMiieparype +4°C.
Anturena passogmin B PBST, comepxamem 1.5%
BSA B pazenexun 1 : 200. ITociae nHkyoaumm ¢ nep-
BUYHBIMM aHTUTEJIAMM CpPE3bl TIPOMBIBAJIU JBaKIbI
o 15 mux B PBST 1 nHKyOMpoOBanu ¢ BTOPUIHBIMU
aHtutesaMu (Tad. 1) B pazBeneHun 1 : 500 B TeueHue
2 4 IpM KOMHATHOI TeMIepaTrype. 3aTeM OBaKIbl
npombiBaii B PBST, 1 pa3 B PBS o 15 MuH 1 3akimo-
yaJii B MOBEOJI, COAepKallliil sSimepHbI KpacuTesb
DAPI (4',6-diamidino-2-phenylindole) [27].

[Ipemapatsl hoTorpacdrpoBaiy ¢ HOMOIILIO KOH-
dokanbHoro mukpockoria LSM780NLO (“Carl Zeiss”,
I'epmanus) npu 20X yBenmmyeHun. AHanu3 ¢poTorpa-
Uil IPOBOIMIIN C TIOMOIIEIO IporpaMMbl QuPath [28].
IMoncunTeBasiock KommdectBo c-Fos, eArchT3.0-eY-
FP/Venus u TPH2 skcnpeccupyonmx HEMpOHOB Ha
1 MM2, a TakKKe KOJMYECTBO KOIKCIIPECCUPYIOLINX
eArchT3.0-eYFP/Venus + TPH2 HeilipoHOB s
OLIEHKM CIeUU(PUIHOCTU U 3PEPEKTUBHOCTU 3IKC-
TIIPECCUU BUPYCHBIX BEKTOPOB, a Takke e¢ArchT3.0-
eYFP/Venus + c-Fos kjeTok 1151 OLeHKU BIUSIHUS
0o0JIydeHMsI CBETOM Ha aKTMBHOCTh HelipoHOB. B
nporpamme QuPath mwist aToro ncnonabzoBanack ae-
TEKLMS KJIeTOK M0 siapaM, okpaieHHbIM DAPI ¢ mo-
clienyloleil Kiaccudukalein, ocylecTBICHHON Ha
OCHOBE IIOJICYETa 3€JCHBIX M KPACHBIX ITMKCEJICii.
ITopor MHTEHCUBHOCTU I OETEKIIUU MUKCEIeH U1
KJTaccuduKalum ObUT TTogo0paH I KaXXIoro TUma
OKpaIllMBAaHMS OTIEILHO U IIPUMEHEH KO BceM (DOTO-
rpacusiM B BLIOOPKE OJMHAKOBO.

HO KOJIMYECTBCHHBIM JaHHBIM PaCCYUTBHIBAIOCH
cpelHee 3HaUYE€HWE CO CTAHTAPTHBIM OTKJIIOHEHUEM OT
cpenHero. s onieHKM aKcrpeccum c-Fos B akcmpec-
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CUPYIOLIMX BEKTOP HEMPOHaX PACCUUTHIBAICS POLIEHT
koakcnpeccupytomux eArchT3.0-eYFP/Venus + c-Fos
OT O01IEro YKcja 3KCIPeCCUPYIONIMX BEKTOP KIETOK
1o opmyie (KOJTMYECTBO KOIKCIPECCUPYIOIIUX Ke-
TOK/KOJIMYECTBO IKCIIPECCUPYIOIINX C- FOs KIeTok) X
% 100%.

751 mpoBepKy HOPMAJTbHOCTH TAHHBIX ObLT UCTIONb-
3o0BaH TecT KommMoroposa—CwmupnoBa. Ilokazarenm
MOBEIEHYECKOTO TeCTa 00padaThiBaIv ABYX(DaKTOPHBIM
JNUCTIEPCUOHHBIM aHAJIU30M [IJIs1 TIOBTOPHBIX M3Mepe-
Huii (baktop 1 — BekTOp, PakTOp 2 — KETaMUH), a
pe3yJbTaTbl MMMYHOTUCTOXMMMWYECKOTO aHajiu3a
ONTOT€HETUYECKOU MOLYISLINMA aKTUBHOCTU HEUPO-
HOB YYBCTBMUTEJIbHOI M HEUYBCTBUTEIBHOI K CBETY
TPYII XKUBOTHBIX JBYX(haKTOPHBIM TUCIEPCUOHHBIM
a”Hanm3oM (paktop 1 — BekTop, (hakTop 2 — KETaMUH),
C MOCJIEAYIOLIMM aroCTepPUOPHbIM CPaBHEHUEM 10
®uiiepy. JJocToOBEepHBIM Pe3yabTaT CUMTAIH TIpU p <
< 0.05. Craructiyeckue pacyeThl IIPOBOMWIN C HC-
nojib3oBaHueM 1akera rnmporpamm STATISTICA 10.0.

PE3VJIBTATDI

AHau3 1enpecCUBHONOA0OHOIO MOBENCHUS B TECTE
MOABELIVMBAHKE 32 XBOCT BbISIBUJI JIOCTOBEPHOE BIIMSIHIE
KayecTBa BekTopa ((DOTOUYBCTBUTEbHBIN WU HET) Ha
BpeMmst HertonBrkHocTH (BekTop: F(1, 11) = 12.681, p <
<0.004) v Hanuuue B3aUMOIEHCTBUS (HAKTOPOB
Bekrop X Keramun: (F(1, 11) = 18.508, p < 0.001). ¥
>KMBOTHBIX C KOHTPOJIbHBIM BEKTOPOM HAOJII01aJIOCh
BbI3BAHHOE KETAMWHOM CHUXXEHHE BpPEMEHU Helo-
JIBIDKHOCTH, 9YTO OCOOEHHO MPOSBIISITIOCh HA 2 M 3 MUH
Tecta. ONTOreHeTUYeCKOe MoAaBJIeHUe aKTUBHOCTHU
5-HT neitporoB DRN ob6pariiaino 3ToT aHTHIETIpEeC-
CaHTHBIN 3 PeKT B MpO-AeNPECCAaHTHBIN — BpeMs
HETMOJIBUXXHOCTU B TECTe TOJBEILIMBAaHNE 3a XBOCT
yBenuuuBanochk. Hambosee mokaszaTeabHBI TEpBBIC
MUHYTHI TecTa, B TedeHre 1 u 3 u3 kotopeix DRN
OCBelllaid 3€JIEHbIM CBETOM, U Y XKMBOTHBIX IPYIIIbI
“eArchT3.0 X KetaMuH” OposBisICS NpoO-aernpec-
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Ta6mauma 1. AHTI/ITCJ'[a, HMCITOJIB30BAHHBIC IJII UMMYHOTUCTOJOTMYCECKOT'O BbIABICHUA OeJIKOB

BrisBisteMbrit 6e1ok TlepBuuHbIC aHTHUTEIA

BTOpI/I‘lHI)Ie AHTUTECI1a

c-Fos 9F6, Rabbit, “Cell Signaling”

711-606-152 Alexa Fluor 647-conjugated AffiniPure F(ab')2
Fragment Donkey Anti-Rabbit IgG (H + L),
“Jackson ImmunoResearch Laboratories”

eArchT3.0-eYFP/Venus | AB1218, “Rabbit, Abcam”

711-545-152 Alexa Fluor 488 AffiniPure Donkey Anti-Rabbit
IgG (H + L), “Jackson ImmunoResearch Laboratories”

TPH2 ABI1541, Sheep, “Millipore”

20095, Donkey Anti-Sheep IgG (H + L), CF568, “Biotium”

CaHTHBIN 3¢ @deKT npenapara. B reyeHue 2-oit MUH,
KOIJla OCBEIllEHUE HEe MPOBOAWIJIOCH, 3Ta IpyIlna He
OTJIMYajaach OT KOHTPOJIbHOM. K 4-0ii m 5-0if MUH TecTa
AHTUACTIPECCAHTHBIN 3 GhEeKT KeTaMuHa Y TPYIIIThI
“Venus X KeramMmH” HUBEIIMPOBAJICS, a Y KMUBOTHBIX
rpynnbl “eArchT3.0 X KeramuH” IIpo-IerpeccaHT-
HbI 3(DHEKT ONTOreHeTUYECKOU CTUMYISIIMU CO-
XpaHsics (puc. 2).

JnMMTenbHOCTh HETOABUKHOCTH B KaXkKAyl0 MUH
TeCTa YBEJIMIMBAJIACh IO MEPE ero IMPOIOJLKUTEb-
Hoctu (MuH Ttecra: F(4, 44) = 15.6739, p = 0.000).
DddekT KeTaMrMHa TakKKe 3aBUCE]I OT IIPOIOJIKHU-
tesbHOCTU TecTa (Ketamuu x MuH F(4, 44) = 3.683,
p=0.011).
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Puc. 2. I3aMeHeHue BpeMeHU HEMOABUKHOCTU B TEUEHHE
KaxIoi M3 5 MUH TecTa MOABEIIMBAHUS 3a XBOCT IpU
OITOreHEeTUYECKOM MoAaBieHuu akTuBHocTH 5-HT Heii-
ponoB DRN Ha ¢oHe npenBapuTeIbHOTO BBEICHUS Ke-
tamuHa. KeramuHn (15 Mr/kr), BBeICHHBII 3a Yac 10 Te-
cTa, CHYXKaJl BpeMsT HETMOJABMXKHOCTH Y XKMBOTHBIX C KOH-
TPOJBHBIM BEKTOPOM, HO YBEJIMYMBAJI €0 Y XKUBOTHBIX C
BeKTOpOM, 3kcnpeccupytommnMm eArchT3.0. B teuenue 1,
3, 4 u 5 MuH Tecta (POTOUYBCTBUTEIbHBIEC XXUBOTHBIE
rpynnsl “eArchT3.0 X KetraMyH” 10CTOBEPHO MPEBOCXO-
WU KOHTPOJBHBIX KpbIC “Venus X KeramMuH” mo mpo-
MOJKUTETBHOCTU HeTmoABKHOCTH (1 = 4 (3 B Tpymiie
“eArchT3.0 x KetamMuH”), n = KOJIMYECTBO XKUBOTHBIX B
rpymie. * p ot <0.05 go <0.001).

Yepes 2 Heaenu 1ociie BBeaeHus BeKTopoB 90.72 +
+ 1.13% HellpoHOB, B3KCHpecCHpYIOMMX Venus, a
takke 94.05 £ 1.03% HelipoHOB, SKCIPECCUPYIOLINX
eArchT3.0-eYFP, Obun Tak:ke MMMYHOHNO3UTHUBHBI
no TPH2. CinenoBarenbHO, BEKTOPHI CIeIIM(PUISCKHA
aKkcripeccupoBainuch B 5-HT HeitpoHax (puc. 3).
Kpowme Toro, 42.46 + 2.16% TPH2 1mo3uTUBHBIX Heil-
pOHOB 3KcmpeccupoBaiu Venus, u 41.64 + 2.12%
skcrnpeccupoBanu eArchT3.0-eYFP.

V XUBOTHBIX C KOHTPOJBbHBIM BEKTOPOM KeTaMUH
MOBBIIIA] MPOLEHT HEHUPOHOB, IKCIIPECCUPYIOIINX
c-Fos cpenm skcrnpeccupyrommux BEKTop Venus Kie-
ToK. OOHAKO Y XKMBOTHBIX C BEKTOPOM, KOTUPYIOIIIM
(GOTOUYBCTBUTEIbHBIN 0€I0K, 3Kcrnpeccus c-Fos B
KJIeTKax, MMMYHONo3UTUBHBIX 0 eArchT3.0-eYFP,
Mocjie BBEASCHUSI KeTaMUHA U (DOTOCTUMYJISILIMU HE
u3MeHsiach (puc. 4a).

KomuectBo kKoakcnpeccupyommx c-Fos + TPH2
HENPOHOB ObLIO ITOBBIIICHO Y KMBOTHBIX, KOTOPEIC
TMOJTyYaJIiu KETaMHWH U He ObLIIA UyBCTBUTEILHBI K CBE-
TY, IO CPAaBHEHMIO CO BCEMU OCTAIbHEIMU I'PYIIIaMU.
OnmHako y XXKUBOTHBIX, aKTUBHOCTb 5-HT HelipoHOB
DRN KoTOpbIX ObLJIa ONTOT€HETUYECKU TMOAABIICHA,
Ke€TaMWH HE BBHI3BIBAJI YBEJIMYECHUST KOJIMYECTBA KO-
aKcnpeccupyromx c-Fos + TPH2 HelipoHoB (puc. 46).

Bwmecte ¢ Tem, ketamuH yBenuuuBaid B DRN koH-
TPOJIBHBIX JKNBOTHBIX KOJIMYECTBO HEMPOHOB, KOTOPBIE
9KCIIPECCUPOBaIN TOJIbKO c-Fos, HO He BEeKTOp u/1iu
TPH2. OgHako y XVUBOTHBIX, akTUBHOCTb 5-HT Heii-
POHOB KOTOPBIX OblIa ONTOTeHETUYECKHU II0IaBJICHA,
TaKOTO YBEJIUYCHUSI HEe Mpoucxoauio (puc. 4¢). B To-
Ke BpeMsI, Y JKMBOTHBIX, KOTOPBIM BBOAWIN (PU3UO-
JIOTUYECKUIA pacTBOP, ONTOreHETUYECKOE IMOAaBIe-
HMe aKTUBHOCTU 5-HT HelipoHOB HEe U3MEHSLIO BKC-
npeccuio c-Fos B DRN.

OBCYXIEHMWE PE3VIIbTATOB

3a nociaenHue 20 JeT KeTaMUH MPUBJIEK OOIbIIOE
BHIMAaHNE 13-3a €T0 OBICTPOTrO aHTUACIIPECCUBHOTO
JIEMCTBUS TTOCJE OMHOKPATHOIM CyOaHEeCTEeTUYeCKOM
JI03bl Y MAIUEHTOB C PE3UCTEHTHOM K JICUCHUIO Oe-
npeccueit [2, 3]. Ha XMBOTHBIX MOAEIISIX OBITO TTOKA-
3aHO, UTO 3TOT Mpernapar yMEHbIIaeT MPOsIBJICHUE
JIETIPECCUBHONOA00OHOTO IIOBEACHUS U YBEINUYNBAET
akTuBHOCTH AMPAR, ypoBeHb dochopunrpoBaH-

HEWMPOXUMMUSA Tom 40 Ne3 2023
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Puc. 3. Okcnipeccus c-Fos 1 BeKTOpoB B HeiipoHax, aKcnpeccupyloux tpunrodanruapokcunasy-2 (TPH2) nocne onrore-
HeTtuyeckoro nunruouponanusi 5S-HT HelipoHoB DRN B Tecte nmonpeniMBaHue 3a XBOCT IOCJIe MPenBapUTebHOI0 BBEACHUS
cybaHecTeTu4ecKoit 1036l KeTamuHa. BekTopsl crienuduyHo skcnpeccupoBanuch B S-HT Heliponax. Ketamun yBenmuuBan
aKcnpeccuio c-Fos B Heitponax DRN, onroreneruyeckoe ropasieHue aktuBHocTu 5-TH HeiipoHOB, mpenynpexaano 9To Mo-

BoiiieHue. Ilkana 100 MkM.

Horo mT'OR u skcnpeccuto BDNF [7]. Kpome Toro,
MHOTHE HCCJIENOBaHMS ITomdepkuBain ydactue 5-HT
HEWPOTPAHCMUCCUM B MEXaHU3ME ICHUCTBUS KETAMM -
Ha [12, 14—16].

JleiiCcTBUTEIbHO, B HAaIlleM 3KCIIEPUMEHTE CyO-
aHecTeTUYecKas 103a KeTaMUHa OXKMIaeMO CHIKaja
JIETIPECCUBHONOAO0HOE IIOBEICHUE Y KMBOTHEIX C
dyHK1uIMOHaNbHO akKTuBHBIMK 5-HT wHelponamm
DRN Bo Bpewms TecTa moaBelnBaHue 3a XBocT. Ha-
MIPOTHUB, V XKMBOTHBIX C ONITOTE€HETUIYECKN 3aTOPMO-
>KEHHOI aKTMBHOCTBIO 3TUX HEIAPOHOB HadJII01a1ach
YBeJIMYEHNE BPEMEHH HETTOABIKHOCTH 110 CPAaBHEHUIO
C KOHTPOJIbHBIMU TpynnaMu. B npyrux ucciaenoBaHusix
dapmakonornyeckass Onokama cuHtesa 5-HT mapa-
xnopdenmwnananuHoM [19, 20] npenorBpalana aH-
TUAETIPECCAaHTHOE AeiCTBUE KETaMMHA B TeCTe TIPUHY-
JIUTEJIbHOTO IUIABAHUS, HO B HAIleM MCCICIOBAaHUM
KpPaTKOBPEMEHHOE TIOAaBJIeHE aKTUBHOCTU CEPOTO-
HUHEPIMIECKNX HEMPOHOB IIPU ITOMOIIM OITOTE¢HETH -
KM TIpMBEJIO K TIpeBpalleHnio 3(ddekra KeTaMruHa B
MPO-ACIPECCAHTHDBIN /WM CeNaTUBHBIN. BaxkHO OT-
METHUTb, YTO HAOIIOAAJICSI HEKOTOPHI HAKOITUTEIbHBIN
3P eKT ONTOreHUYECKOTO MOJABICHUSI aKTUBHOCTHU 5-
HT HeitpoHOB 1o Mepe IPOmOKUTEIbHOCTH TecTa
TMONBEIIMBAHME 32 XBOCT Y XKUBOTHBIX C TIPEIBAPUTEITb-
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HBIM BBeICHMEM KeTaMUHA, YTO MOKET OBITh CBSI3aHO C
KMHETUKOI apXeapoaoICUHa, KOTOPbIi SIBJISIETCS TIPO-
TOHHOI oMo [29], u/vuiu pexxuMOM OCBELIECHUSI.

CucreMHoOe BBeIeHIE KeTaMUHA aKTUBUPYET IIIy-
tamarepruyeckue npoekiuu uz PFC unymmue B DRN
[10]. AMPAR B DRN Haxomsarcs kak Ha 5-HT-, Tak n
Ha TAMK-epruueckux HeipoHax [30]. 5-HT — u
IT'AMK-epruueckue HeipoHsl B DRN mosyyaror
CUTHAJIBI KaK ApYT OT Apyra, TaK U U3 APYrux o0ja-
CTeii Mo3ra, MpruYeM, Kak BO30yXaarolue, Tak U TOp-
mo3HbIle [30]. Koneunbrii 3(dp¢ekT Ha aKTUBHOCTH
HEMpPOHOB, OYCBUIHO, 3aBUCUT OT OajlaHCa BO30YK-
JaIOIINX 1 TOPMO3HBIX CUTHAJIOB. B ToxXe Bpemsi, He-
SICHO, BJIUSIIOT JIM DIIyTaMaTeprudeckKue IIPOeKIINU
mPFC nenocpencrsernHo Ha 5-HT HeltpoHEBI un ye-
pe3 TAMK-epruyeckue MHTepHEeHAPOHEBI, TOKAIN30-
BaHHbIe B DRN. He uckiouyeHo TakxKe, YTO B OTBET
Ha KeTaMMH BOBJIEKAIOTCSI HE BCE, a TOJBKO OIIpee-
neHHas rpynmna 5-HT HeiipoHoB B DRN, kKoTopbie
nmerot poekun B mPFC [12]. Bo3amoxxHO, 1T03TO-
My Heu30MpaTeJIbHOE€ MHTMOMPOBAaHWE aKTUBHOCTU
5-HT wneiiponoB B DRN B Hammx omnbITax MOTJIO
IIPUBECTU K 00OpaIlleHNI0O aHTUACIPECCAHTHOTIO JIeii-
CTBUSI KETaMUHA B CEAaTUBHBINA.
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Puc. 4. I3mMeHeHue skcnpeccuu 6enka paHHero otBera c-Fos B Heiiponax DRN mociie Tecta moaBelinBaHue 3a XBOCT ITOCTIE
MpeaBapUTEIbHOTO BBEICHUsI Cy0aHeCTETUIEeCKOM TO3bI KeTaMUHA: @ — U3MeHeHue aKcrpeccuu c-Fos B Heiiponax DRN, akc-
npeccupyronmx ontoreHeTndeckuii BeKTop eArchT3.0-eYFP uinu koHTposibHEIN BeKTOp Venus; 6 — M3MEHEHHE 3KCIIPECCUU
c-Fos B akcnipeccupyromux TPH2 Heitponax DRN; 6 — uaMeHeHue KoJIMyecTBa 9KCIIPECCUPYIOIIMX TOJIbKO ¢-Fos, HO He Bek-
top u/unu TPH2 netiponoB DRN. (n =4 (3 B rpynne “eArchT3.0 X KetamMuH”), n = KOMU4eCcTBO XMUBOTHBIX B rpyrre *<0.05
10 CpaBHEHMIO C TpyMIToi “Venus X (pusnosiornyeckuii pactsop”).

KpomMe TOro, omnroreHeTM4ecKoe BO3ICICTBHE
MpeIoTBpalllaio BbI3BAHHOE KETAMUHOM yBeJIMYe-
HMe BKCIIpeccun 0enka paHHero oTBera c-Fos. Panee
yXe ObUTO TTOKA3aHO, YTO KeTAMUH YBEIMYUBACT DKC-
npeccuio c-Fos B 5-HT neiiponax DRN [31, 32], onHa-
KO B HalIlIeM MCCJIeIOBaHMM OOHAPYKEHO, UYTO YBEINYe-
HUE B3KcIpeccun c-Fos 1mociae BBemeHUST KeTaMHMHA
NpPOUCXOAUT He ToabKo B 5-HT, HO 1 B HelipoHax,
KoTopele He 3Kcrnpeccupyior TPH2. bomee Toro,
JITITb 0KoJto 42% 5-HT HeitpoHOB 3KCITpeCcCUpOBaIU
CBeTOYYBCTBUTENbHBINA 00K eArchT3.0-eYFP, Ho
nojaBJIcHUE aKTUBHOCTU 3TOM YacTU HEHPOHOB ObI-
JIO DOCTATOYHO JISI TOTO, YTOOBI IIPEeAYHpPeInTh BbI-
3BaHHOE KETAMMHOM yBeJIMYeHUE IKCIpeccun c-Fos
HE TOJIBKO B 3KCIIPECCUPYIOIINX BEKTOP KJIETKAX, HO
u B apyrux HeiipoHax DRN. Panee 0bu10 moka3aHoO,

YTO KETaMUH HE BiIUseT Ha BeIOpoc 5-HT uiu akTuB-
HocTh 5-HT1A ayropenenrropos B DRN [33]. B Toxe
BpeMsl, yBeJIMUeHUE KoJarudecTBa c- FOS-TTO3UTUBHBIX
HelipoHoB DRN He gaBinstomuxcs 5-HT HelipoHamu,
MOXET CBUIETENIbCTBOBATh B I10JIb3y BOBJICUYECHUS B
MEXaHU3M OeUCTBUS KeTaMWHa B3aUMOJICICTBUI B
npenemax DRN mexny 5-HT- u TAMK-eprugeckn-
MU HelipoOHaMU, UTO 3aCy>KMBAacT BHUMAaHUS U Tpe-
OyeT JaJIbHEMIIIero N3y4eHMsI.

BaxkHbBIM acrnekToM SBJISIETCS, YTO TOBeJcHHE B
TecTe MOIBEIIMBaHNE 32 XBOCT U dKcrpeccrus c—Fos
B DRN He M3MeHSI0TCS T10cjie ONTOreHETUYECKOTO
noaasieHust akTuBHOCTU 5-HT HellpoHOB 3TOrO sinpa
Yy JKUBOTHBIX, KOTOPBIM BBOAWIN (PU3MOTOTUICCKUMN
pactBop. HWMHrubmpylomiee akTUBHOCTh HEHPOHOB
ONTOTeHETUUECKOE BO3ICUCTBUE CHITKAIO 3KCIIpec-
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cuto c-Fos B eArchT3.0-eYFP-no3utuBHbix S5-HT
HelipoHax DRN HapKOTHM3UPOBaHHBIX >XMBOTHBIX
[34], HO y aKTUBHO OOAPCTBYIOIIMX JKUBOTHBIX TAaKOM
a¢ddexT He HabmoaaICs.

Panee npyras rpymnia mcciegoBatesieil oOHapy-
Kuaa, yto nHruouponanue 5-HT HelipoHoB DRN ¢
IIOMOIIIBIO TOTO X€e BEKTOpPa, YTO U B HAILIEM HCCIIEI0-
BaHUU, He BJIMSLIA HA BpeMsT HETIOJBVKHOCTU B TECTE
MIPUHYOUTEILHOIO IUlaBaHus. biokana akTUBHOCTHU
9THUX HEMPOHOB ITOBBIIIAIA TPEBOXXHOCTh KPBIC B T€-
CTe TIPUIIOTHSATOr0 KpecToo0pa3HOro JabupuHTa, HO
He B TeCcTe OTKpBITOTO TT0JId [24]. HampoTus, omnrrore-
Hetuveckas aktuBalus 5S-HT HeliponoB DRN [24]
i Bo3Oyxmatomux npoekunii mPFC-DRN [16]
BbI3bIBajJia B TECTe IMOABEIIMBAHWE 3a XBOCT aHTHUIE-
MIPECCAHTHO-TIONOOHBI 3 dekT. OmHaKO TOpMOXKe-
HUE 3TUX IPOEKIIMI TaKKe BBI3BIBAJIO AHTUICIIPEC-
CaHTHBII 3¢} eKT B MOAEIN COLMATLHOTO TTOpaXKeHUs],
YTO aBTOPHI CBSI3bIBA/IM C BOBJIe4eHreM B oTBeT TAMK -
epruyeckux HeiipoHoB [ 17]. HekoTopast mpoTuBopedu-
BOCTb TaHHBIX, OYEBUIIHO, CBSI3aHA C OCOOCHHOCTSIMU
MOBEAECHYECKUX MOJeJei, BbI3BIBAIOIIUX pPeaKIUu
n30eraHus Win 3aMUpaHUs B 3aBUCUMOCTHU OT YCJIO-
Buit Tecta. CJIOXXKHBIE B3aMMOIEIICTBYS B CETHU IIyTa-
mat-, TAMK- u 5-HT HelipoHOB, y4acCTBYIOIIHUX B
MOMOYJISILUM ITIOBEIEHYECKOTO OTBeTa Ha KeTaMUH
[35], Takzke MOTyT CITOcOOCTBOBAaTh BapuadeIbHOCTHU
pE3yIbTaToB.

M3BecTHO, YTO pa3psimHast aKTUBHOCTh HEMPOHOB
DRN meHsieTcst B 3aBUCUMOCTH OT U3MEHEHMSI [IOBe-
JIEHUSI B TeCTe MOoABeIIMBaHue 3a XBocT [36]. Helipo-
Hbel DRN, skcnpeccupytomue tpaHcnoprep 5-HT,
ObLIM aKTMBHBI, KOIJa XKMBOTHOE HAaXOAMJIOCh B J0O-
MalllHEl KJIETKe, HEe3aBUCUMO OT TOIrO, ABUTAJIOCh
OHO WJIM HET, HO BO BPEMSs T€CTa MOABEIIMBAHUE 3a
XBOCT paspsiiHasi aKTUBHOCTh 3TUX HEMPOHOB ObLIa
BBICOKOI1 B MOOMJIbHBIX COCTOSTHUSIX M HU3KOI B HE-
TTOJIBUKHBIX COCTOSIHUSIX. B TOoXe BpeMsl 4acTb 3KC-
npeccupyomux napasaaoymua FAMK-eprudeckmx
HelipoHoB DRN akTUBHBI BO BpeMsI TEpUOI0B HEIT0-
JIBIDKHOCTH, TOTHA KaK ApyTas MX 4acTh He aKTHMBHA
[37]. Apyrumu cioBaMu, CyIIECTBYIOT CJIOXKHbIE HEli-
POHHBIE CETU C yYaCTHUEM ITOATUIIOB JIOKAJIBHBIX TOP-
MO3HBIX HEMPOHOB, KOTOPHIE Y4aCTBYIOT B PEryJisi-
MK 6anaHca Bo30yxaeHus u TopMoxkeHust B DRN,
KOTOpBIC €llle IUIOXO u3ydeHbl. Haimm pe3yinbTaThl
MMOKAa3bIBalOT, YTO ONTOr€HETMYECKOE IOJaBICHUE
aktuBHocTU 5-HT HelipoHoB DRN usmeHsieT neii-
CTBHE KeTaMMHA Ha MIOBEJIHNE B TECTE MOIBEIINBAHNIE
3a XBOCT 1 9KCIIpeccuio oesika c-Fos, Ho He BiIMsIeT Ha
5TH TTOKA3aTeI KOHTPOJIbHBIX XXMBOTHBIX, UTO YKA3bI-
BaeT HA BEPOSITHYIO TOHKYIO PETYJISILIAIO CIOXKHBIX B3a-
umMoaeicTBuii Mexny HelipoHamu DRN B o6ecrneue-
HMU OTBETOB Ha CUTYAllMM, BbI3bIBAIOIIME MPOSIBJIE-
HUSI OOpBHOBI MJIM OTYASIHUSL.

3AKJIIOYEHHME

B pabote BriepBhIe IToKa3aHa KJIlo4eBasl pojib ak-
tuBHOCTH S5-HT wnHeitponoB DRN B mposBiaeHun
OBICTPOro aHTUAEIIPECCAHTHOIO 3(pdeKTa KeTaMrUHA
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1 MTOTeHIIMaJIbHAsI BOBJIEYEHHOCTb HEPOHOB IPYTrUX
HeliporpancMuTTepHbIX cucteM DRN B ator 23¢-
dekT. ObpallieHne aHTUIEIIPECCAHTHOIO IeHCTBUS
cybaHecTeTH4YeCcKasl O3kl Iperapara B ceIaTUBHbBIA
npu Onokane aktuBHOcTHM 5-HT HelipoHOB Kaude-
CTBEHHO paCIHIMPSIET CIIEKTP BO3MOXHBIX 3(PheKToB
KeTaM1Ha U TpeOyeT manbHenero nydexus. [1omy-
YeHHbIE JaHHbIEC TOTIOJHSIIOT UMEIOIIECs] CBEICHUSI
0 MeXaHM3Me JeiiCTBUS KeTaMIMHAa HEOOXOIMMEIE IJIST
pa3paboTKM CIEAYIOIIEro MOKOoJIeHUS Oosee a3 dek-
TUBHBIX aHTUAEIIPECCAHTOB.
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Dorsal Raphe Nucleus Serotonergic Neurons Activity Is Necessary
for the Manifestation of the Antidepressant Effect of Ketamine

U. S. Drozd~?, D. A. Lanshakov* %, and N. N. Dygalo* *
¢ Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

b Novosibirsk State University, Novosibirsk, Russia

Mechanisms of the ketamine antidepressant effects observed in humans and laboratory animals are not fully
understood. To further clarify the role of the brain serotonergic (5-HT) activity in the drug antidepressant ac-
tion, optogenetic inhibition of 5-HT neurons in the rat dorsal raphe nucleus (DRN) was applied. In control
animals, a subanesthetic dose of ketamine alleviated their depressive-like behavior in the tail suspension test. In-
hibition of 5-HT neurons abolished the drug effect and moreover, a sedative response to ketamine was found
under these conditions. Furthermore, optogenetic suppression of the activity of 5-HT neurons prevented the in-
crease in c-Fos expression induced by ketamine both in light-sensitive neurons and in other DRN neurons. The
data emphasize the key role of 5-HT neuron activity in the rapid ketamine antidepressant effect.

Keywords: ketamine, depressive-like behavior, tail suspension test, 5-HT, dorsal raphe nucleus, optogenetics,

eArchT3.0, lentiviral vector, c-Fos protein
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