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Ha ocHOBaHMM aHA/IM3a JUTEPATYPHBIX JAHHBIX M PE3YJIbTATOB COOCTBEHHBIX UCCICA0BAHNH HAMU BBIABUHYTA
pabouas runoresa: 3pdext 610KaIbl MOHOAMUHOKCHIA3bl OyIeT MAaKCHUMAJIbHO BBIPQKEHHBIM Y KUBOTHBIX C
BBICOKUM YPOBHEM JICIIPECCUBHOCTH U €0 BBIPXEHHOCTb OY/IET 3aBHCETh OT BPEMEHHOI'O HHTEPBaJa MOCIe
BBeZIeHU OiokaTopa. B pamkax 3Toif rumoresbl B HacTosIeH paboTe MBI BBIACHSIIM 3aBUCHUMOCTb 3 (ekTa
0J10Ka/ (bl MOHOAMHUHOKCH/IA3bI-B OT M3HAUAIBLHOTO ypOBHS JENPECCUBHOCTH KPBIC M BPEMEHU OT BBEICHUS
Onokaropa 1m0 Hadajda TECTUPOBAHMS >KUBOTHBIX. BBIACHEHO, YTO y HM3KOIETPECCHUBHBIX >KHBOTHBIX
OJHOKpaTHas OJIoKaga LEHTPAIPHOM MOHOAMHHOKCHIA3bl-B CeNCTHIMHOM He BBI3BIBACT IOCTOBEPHBIX
HM3MEHEHUH YPOBHS JAENPECCHBHOCTH. Y CpPEeIHEACIPECCUBHBIX — CHIDKAET YPOBEHB IEHPECCHBHOCTH depe3 3
yaca 0JIOKa/ibl, Y BBICOKOJICIIPECCHBHBIX CHM)KCHHE YPOBHS ACIPECCUBHOCTH HMPOSBIIETCS yxke uepe3 | wac
Os0Kanel MOHOAMHHOKcHAa3bl-B. CiemoBarenbHO, pabouas THIOTE3a IOJNYYMJIa OKCHEPUMEHTAIBHOE
HOJATBEP)KACHHUE.

Knrouesvie cnosa: nenpeccus, ceaeruivi, MOHOAMHUHOKCH1A3a, NO(GaMUH.

BBEJIEHUE

K HacTosmemy BpeMEHH B HAy4YHOM COOOIIECTBE OOIIENPU3HAHHBIM SIBISCTCS
MHEHHE O HEOCHOPHUMOH poiu godaMuHa B PEryJsAlUdd CaMbIX Pa3HOOOPa3HBIX
MOBEICHYECKUX U MCHXOIMOIMOHAIBHBIX MpOsiBIIeHU# U QyHKIwiA. Tak, chopMupoBaHa
nodamuHepruyeckas teopus mm3odpeHun [1, 2]; oTMeuaeTcs ydacTHE B ITaTOTEHE3e
6omesnm Ilapkurcona [3] n Ansireiimepa [4] u B mposiBiieHnr 1mcuxo30B [S]. Takke, mpu
YBEJIIMYCHUH KOHIIEHTPAIIUH IICHTPAIILHOrO JodaMUHa, B TOM YHCJIE B YCIOBHUIX OJIOKAIbI
MOHOAMHUHOKCH/Ia3bl, OTMEUAIOTCS AHKCHOJIUTHYCCKHH [6] M MpOTHUBOIENPECCAHTHBIN
a¢dekrer [7, 8]. [Ipu 3TOM, OCTAIOTCS OTKPHITHIMH H JUCKYCCHOHHBIMUA BOIPOCHI,
KOTOPBIC CBSI3aHbI C BOBJICYCHHOCTHIO JTO(PAMHHEPTUYECKOH CHCTEMbI B (hOPMHUPOBAHUE
W3HAYAIILHOTO YPOBEHS IMCUXO3MOITMOHAIBHBIX XapaKTEPUCTHK >KMBOTHBIX M UEIOBEKA,
TICPCIICKTUBHEI U UCCIICJOBaHUS MO U3ydeHUIo 3((EeKToB 010KaIbl MOHOAMUHOKCH1a3bI
[9, 10]. O6pamaer Ha ceOs BHUMaHHE W TOT (ak, 4TO B PA3TUIHBIX HCCICIOBAHUIX
TECTHPOBAHUE >KMBOTHBIX HAYMHACTCS Yepe3 OTIMYAIONICeCS BpEMs IIOCIE BBEICHUS
0JIOKaTOPOB MOHOAMHHOKCHIA3bl — 1-3 daca, 4TO CBS3aHO C MEPUOJOM TOJypacmaja
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cenermnuHa — 90 munayT [11]. B Toke Bpems, eme B paborax Borbe H. yka3piBamoch, 9To
MakcuManbHas 61okaga MAO-B (mopsiaka 88 %) Habmrogaetcs o nucredeHud 120 MuHyT
nocie BBeAeHUs cenerwinHa [12]. Mbl cuutaem, uTo BpeMs A0 Hayana TECTUPOBAHUS
UMEET 3HAYCHHE M MOXET OKa3aTh BIHUSHHE Ha pPETrUCTpupyemble mapamerpsl. [lo
YKa3aHHBIM COOOpaXEHUSM MBI BBIIBHHYJIH pabodyio Trumore3y: 3¢P¢heKkT OJoKampl
MOHOAMHUHOKCHJIa3bl OYZECT MaKCUMaIbHO BBIPRKCHHBIM Yy JKHBOTHBIX C BBICOKUM
YPOBHEM JENPECCUBHOCTH, TPEBOXHOCTH M T.I., U, KaK MHHHMYM, KOJHMYCCTBEHHAsS
cocraBisitonas 3¢dekra Oynaer 3aBUCETh OT BPEMEHHOTO HMHTEpBAJa IIOCIE BBEJCHHUS
Ookaropa. B pamMkax 5TOM THITOTE3BI B HACTOSAIIEH pabOTe MBI BRICHSIM 3aBUCHMOCTH
apdexta Onokampl MoHoamMHHOKcHIA3el-B  (MAO-B) oT wu3HayanpHOrO ypOBHS
JIETIPECCUBHOCTH KPBIC M BPEMEHH OT BBEACHHA OJIOKaTOpa IO Hadajaa TeCTHPOBAHUS
JKUBOTHBIX.

MATEPUAJIBI U METO/IbI

UccrnepnoBanue HpoBOOWIOCE B 2 OTHCNBHBIX  3Tama:  OTOOPOYHBI M
JKCTICPUMEHTAILHBIN (OCHOBHO¥M) W BBIMONHEHO B mepwon ¢ 2021 mo 2023 romsl.
CyMMapHO Ha OTOOPOYHOM 3Tame ObUIO MpoTecTupoBaHO 183 kpbicel nuHMKM Wistar
(®unman HULI «KypuaTtoBckuii uaHCTUTYT> — [TUAD — [TJDK «Panmonoso») Bo3pacTom
7,5-8 wMecsameB, W3 KOTOPBIX OTOOpaHBl 44 KphICHI-caMmIla ¢ YpPOBHEM HHJIEKCA
nenpeccuBHoct (M) 0,36+0,012, nanee «HU3KUM YpPOBEHb JEMPECCUBHOCTU»; 44
kpeicei-camua ¢ U1 0,51£0,007 — «cpeanuil ypoBeHb ACHPECCUBHOCTU» U 44 KPBICHI-
camra ¢ MJ1 0,82+0,022 — «BBICOKHH YPOBEHB JETPECCUBHOCTI .

W] paccunthiBaics mo Gopmyne (tosmee—ta)/tosmees TAE togmee — BPEMS TECTHPOBAHHUS B
tecte [lopconra (5 MuH), t, — cymMMapHOE BpeMs akTHUBHOrO IIaBaHHA. CMBICIOBOH
HOJXO0J TaKOro pacyera JOCTATOYHO MPOCTON: 4eM MAOJIbLIE XHUBOTHOE HAXOAMUTCS B
COCTOSHUSI ~ aKTUBHOI'O  IUIABAaHMsA, TEM  MEHbLIE YPOBEHb  JENPECCUBHOCTH.
CrnenoBaTeNbHO, €CIH t,=t,gyee, TO MJ] MUHMMAIIEH U paBeH HYIIO U, HA000POT, eciu t,= 0,
to WJI MakcumaneH u paBeH eAMHHULIC.

OToOpaHHbIE >KUBOTHBIE BHYTPH KaXJOW TpYIIbl COOTBETCTBYIOIIEIO YpPOBHS
JETPECCUBHOCTH pa3feisuimch Ha 4 moxarpymmsl mo 11 ocoOeil: ogHOM moarpynme Ha
OCHOBHOM 3Talieé OCYLISCTBISIOCH BHYTPHOpIOUIMHHOE BBeAeHHE Onokaropa MAO-B
cejerniuHa B o3¢ 2,5 Mr/kr (006eM pactBopa 0,2 mir) 3a 1 gac 10 TeCTHPOBAHUs, BTOPOI
HOATpynmne — 3a 2 yaca OO TECTHPOBaHWs, TpeThedl moarpymme — 3a 3 4yaca 10
TecTUpoBaHus (puc. 1); U 0HA TOATPYIA SBIAIACH KOHTPOIBHOM, dKUBOTHBIM KOTOpPOH
BHYTPHOPIOIINHHO BBOAWIN (HU3MOJIOTHYECKHH pacTBop. Cnemyer OTMETHUTh, 4TO
NEPBOHAYAIBHO OBUIO BBIACIEHO TPU KOHTPOJbHBIE MOAIPYIIBl M TECTHPOBaHUE
JKUBOTHBIX TPOBOAMIOCH dYepe3 1 wac, 2 4Yaca W 3 dyaca TmOclI€ BBEACHUA
¢uznonoruyeckoro pactsopa. M mo pesynprary He OOHAPYKWINCH 3HAYMMBIE OTIMYHUS
MEXY 3TUMH KOHTPOJIbHBIMU HoArpynnamu, YJI AKUBOTHBIX ObLI, 10 CYTH, UICHTUYHBIM.
[ToaToMy OT TakoW «TPOWCTBEHHOCTH» KOHTPOJS MBI OTKAa3alIHCh U (DOPMHUPOBAIH OIHY
KOHTPOJIBHYIO IMOATPYMITY, KpPBhICEI KOTOpOH momemanuch B TecT IlopconTa vepe3 uac
HI0CJIC HHBEKINN (PU3NOTOTUYECKOTO PacTBOPA.
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OTMeTHM, 4YTO MEXIy OTOODOYHBIM W  OCHOBHBIM DJTallaMH  KHBOTHBIC
c(hOpMHPOBaHHBIX TOATPYII HAXOIWINCHh B yCIOBUsSX BuBapus 10 mHeH, yka3aHHBIN
MPOMEXKYTOK BPEMEHHU CUUTACTCS IPUEMIIEMBIM AJIs COIIMAIbHON aIanTaluu KpbIC.

HusKoIenpeccHBHbIE Cpe/Hesenpe cCHBHEE BEICOKOIETPECCIBHEIE
(44 ocobr) (44 ocobir) (44 ocobm)

! !

BHyTpHOPIOIIIHEOE BBEIEHIIE CelIeKTHBHOrO Onokatopa MAQO-B cemeriumitza B 103€ 2,5 MIVKD

11 xppIC 11 Kpbic 11 xpeic L1 xpoIc 11 Kpsic 11 kpsIc 11 xpeIC 11 &peic 11 kpeIc
1 gac 2 yaca 3 gaca 1 gac 2 gaca 3 waca 1 gac 2 gaca 3 gaca
TI0CIIE BEEIEHIS CETETTUIIHA HOCTIe BBE/IEHNA CeMeTITIHA TI0CITE BBEICHIS CeJIeTTUIIER

+11 KpBIC — KOHTPOIb 110 KaKIOMY YPOBHIO JIENIPECCHBHOCTH

Puc. 1. Cxema 3KCEpUMEHTAIBLHOTO ATamna.

B oauH nccnenoBaTenbCKui UK TECTUPOBAIHCH 4 MOATPYIIIB HU3KOAETIPECCUBHBIX
JKUBOTHBIX (CEHTAOpH — OKTsA0ps 2021 roga), Bo BTopoii (ceHTAOps — OKTsA0ps 2022 rona)
— 4 MOATpyNIBI CPETHEACTIPECCUBHBIX U B TPEeTUH (CEHTAOph — OKTa0ph 2023 roma) — 4
MOJITPYTIITBI BBICOKOIETIPECCUBHBIX )KHBOTHBIX.

Bce arambl uccnenoBaHus MPOBOJMIINCE C COOJIOJACHHUEM HJCHTUYHOCTH YCIOBUI
COJICP)KaHUSl KUBOTHBIX, MPOBOJAMMBIX MAHMITYJSIUNA u T.1. KpBICH comepkanuch B
YCIOBHSIX BHBAapHs C JUIMHON cBeToBOoro mmst 12 wacos, mpu temmeparype 20-24 °C,
JIOCTYITHOCTH THTHEBBIX PacTBOPOB, KopMma (cyxoit kopm OOO «benropoackue Kopma»
I'OCT 23469-2019), momnepkuBaeMbIM BEHTHWJIMPOBAHWEM BO3IyXa, Ui MOACTWIA B
KJIETKaX HMCIIOJIB30BAJICS CTaHAPTU3UPOBAHHBIN IMOCYTOYHBIA KYKYPY3HBIN MOACTHI IS
rpeyHOB 0T OO0 «3mirybar», )KUBOTHBIE OOMTAIN B CTAHIAAPTHBIX KJIETKaX 10 7 0COOCH.
Taxxe, TpH MaHUOYJAIUSIX C KpbICaMH COONIONAIHNCHh TpPeOOBaHUS CTEPHIHLHOCTH
pacTBOpOB, J03aTOPOB, XUMHUUECKOM MOCY/IbI U BCEX APYTUX UCIOIB30BaHHBIX AJIEMEHTOB.
Jlis BHYTpUOPIONIMHHBIX HHBEKITHN UCTIONIE30BAITN OJJHOPA30BbIE IIIPHUIIBI IO OJTHOMY Ha
KOKAYI0 KpbICy. Takke M TIO OCTaJIbHBIM KPHUTEPHSIM COJAEpKAaHUE >KUBOTHBIX U
SKCIEPUMEHTAJIbHBIC MEPONPHUATHS C HUMH COOTBETCTBOBAJIM  YCTAHOBICHHBIM
OMOATHYECKUM TPEOOBAHUSIM.

U3 BuBapus B 1a00OpaTOPUIO 3TOJIOTHH KUBOTHBIC KaXKIOW TPYIIBI IIEPEHOCUIHCH B
10.00, Ha TPOTSIKEHUM Yaca OHU OCTABISUIMCH B TMOKOE M afalTalld K YCIOBHUSIM
naboparopuu. B 11.00 HaunHAIOCH BBEJICHUE CENICTIIINHA U 3aTEM, C YIETOM BPEMEHHBIX
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uaTepBaioB (1, 2 m 3 4aca mociie BBEACHHSI CEIICTHIINHA), TECTHPOBAHUE XKUBOTHBIX B
ycraHoBke «recT Ilopconrta». TectupoBanne B Tecte IlopconTa MOJHOCTBIO
COOTBETCTBOBAJIO KJIACCUYCCKOMY TIOAXOMY: 3a JeHb JO OCHOBHOTO TECTUPOBaHUC
15 MUHYT B yCTaHOBKE TeMIlepaTypa BoIbl 24 OC, B JICHb TECTUPOBAHUS — IJIUTEIBHOCTD
5mun, Temmeparypa Bomsl 24 ’C. Bu3yaqbHO CXeMa OSKCIEPHMEHTAIBLHOTO OTara
MIpEeJICTaBJICHA Ha PUCYHKE 1.

CraTUCTHUYSCKUH  aHaTM3 BCEX MACCHBOB  OCYIICCTBISUICS B IpOrpamme
GraphPadPrism 8.0 ¢ nucronb30BaHHEM OMHMCATENBHON CTaTUCTHKH, KpuTepus Lllammpo-
Yunka, aucmiepcus MAacCHBOB CpaBHUBAJaCh C TIOMOIIBIO Kpurepus baprera, ms
MHOKECTBEHHOT'O CpaBHEHUS MPUMEHSLICS JUCIICPCUOHHBIN aHanu3 u KpuTepuil ThIOKU.

PE3YJIBTATBI 1 OBCYXJIEHUE

B Hacrosmie#t pabore m3ydanoch n3mMeHeHue MJ| B 3aBUCHMOCTH OT ITUTEILHOCTH
osokaapr MAO-B cemuruamHOM y KphIC C W3HAYAIBHO Pa3iMYHBIM YPOBHEM JaHHOTO
mokazaremst: 0,32+0,13 y.e. — «HU3KHH ypoBeHBb nenpeccuBHOCcTH»; 0,56+0,007 y.e. —
«cpemauii  ypoBeHb gemnpeccuBHOocTH» u (0,78+0,03 y.e. — «BBICOKHIl ypOBCHB
JICIPECCUBHOCTH». B CBS3M C OTMEUCHHBIM, UMEHHO B TAaKOW TOCIIEIOBATCIHLHOCTH U
OyAyT M3II0KEHBI Pe3yJbTaThl MPEIJIOKEHHOTO HccieqoBaHus. [lepBoHadanbHO yKaxeM
Ha TO, YTO JUIA KaXKJIOTO YPOBHS NETMPECCHBHOCTH U3 44 0TOOpaHHEBIX KpbIC (mompoOHee
OIMCAaHO B METOAWKE) ObTH cPOPMHUPOBAHBI YETHIPE NOATPYIILI, (POHOBBIEC MMOKA3aTENN
KOTOPBIX TOABEPrHYTHl CTAaTHCTUYECKOMY aHanu3y Mo kpurepusm lllanmpo-Yuka,
bapnera u Trioku. B pe3ynbTaTe HOpMabHOE paclpeesieHre MOATBEPANIIOCH JIJIsi BCEX
TPYHI BO BCEX YPOBHAX HM3HAYAIBHON [EMPECCHBHOCTH, KaK MO 3HAYEHHSM BPEMEHHU
aKTHUBHOTO MiaBaHus (ta), Tak ¥ no MJI. Taxxe, npumenenne kpurepus bapaera nokaszano
OJTHOPOJHOCTb nucnepcuu (ta, /1) n nucnepcrHoHHBIN aHaNU3 ¢ IPUMEHEHUEM KPUTEPHS
ThHIOKH MEXTPYIITOBBIX OTIMUU HE BRISIBUII (PHC. 2).

CrneoBaTeNlbHO, XUBOTHBIC BCEX TPYII B paMKax CBOET0 W3HAYAIBLHOTO YPOBHS
JETPECCUBHOCTH  XapaKTEPU30BaJINCh OJHOPOJHOCTBIO, KOTOpas HeoOXxomuma Juis
HUBEJIHMPOBAHUA apTe(haKTa «CTAPTOBBIX» OTIMUNH.

Wrak, y XUBOTHBIX C HW3HAYAJIbHO HHM3KHM ypoBHeM WMJ[ Omokana IeHTpalbHOMN
MAO-B cenerunuHoM B J103€ 2,5 MI/KT HE BBI3BIBAJa JOCTOBEPHBIX W3MEHEHUH YpOBHS
nenpeccuBHOCTH (puc. 3). B KOHTpONBHOHN Tpymme y HHU3KOACTIPECCHBHBIX Kpbic M /]
paBrsuics 0,360,021, cmycrs 1 dac mocme BBeaeHus cenermwnmHa WMJ[ coctaBmsin
0,35+0,016, gepe3 2 waca — 0,33+0,018, a wepe3 3 uwaca — 0,30+0,029; 6e3 3HAUUMBIX
OTJIMYUH, KaK OT KOHTPOJIbHBIX 3HAYEHUH, TaK U OT 3HaueHui W] sKcrepuMeHTaIbHBIX
TPYHI OpYT OT ApyTa.

Bropo#t rpynnoil Kpeic, y KOTOpbIX HcciefoBaiack AuHaMmuka WJI BelcTynmuan
JKUBOTHBIE C W3HAYaJbHO CPEIHUM YpPOBHEM JenpeccHBHOCTH. M3menenne W] B
3aBUCHMOCTH OT JUIUTENbHOCTH OsoKazpl MAO-B cenermimHoOM y cpelHeIenpecCHBHBIX
KpBIC TIpeCTaBlieHa Ha pucyHke 4. BumgHo, uto nocroBepHsie uzMeHeHus: V]I BBISBICHBI
TONIBKO depe3 3 yaca mocjie BBEACHHUS cenerwinHa. PaccmoTpum Bcio nuHamuky WUJ1 y
’KHBOTHBIX ATOW rpymmbl mpu 6mokane MAO-B: kortpons — 0,55+0,008; gepe3 1 gac
nociie BBeaeHus cenerminHa — 0,49+0,018; gepe3 2 waca — 0,49+0,016; yepe3 3 gaca —
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0,42+0,016 mpu p<0,001 mo cpaBHeHHIO C KOHTPOJBHBIM ypoBHeM H mpu p<0,05 mo
cpasuenuto ¢ U] gepes 1 u 2 gaca 6;okanst MAO-B (prc. 4).

HU3KOAEeNpecCuBHbIE

0.364 0.584

cpeaHeaenpeccrBHble
y.e. y.e.
0.34= 0.57+
0.324 % 0.56
0.30 0.554
0.28 0.54

T T T T T T T T
Kontpons 1 wvac {(don) 2 uaca (con) 3 waca (on) Kontpons 1 4ac (chon) 2 uvaca (on) 3 waca (don)

0.88= BbLICOKOOENPEeCCNBHLIE

y.e.
0.86

0.84
0.82+

0.80

T ] T T
Kontpons 1 uac (¢on) 2wuaca (¢don) 3 uaca (on)

Puc. 2. Pacnpenencane (GoHOBBIX 3HAUYECHUIN WHJACKCA JEMPECCUBHOCTU B YETHIPEX
rpynmnax B COOTBETCTBYIOIIMX YPOBHSX U3HAUAIBHOU JIENIPECCUBHOCTH.
Ilpumeuanus: KOHTPONb — 3HAUCHHWE WHACKCA JENPECCHBHOCTH B KOHTPOJBHOH Tpymme; 1 wac
(¢doH) — poHOBEIEC 3HAYCHNS WHACKCA JETIPECCUBHOCTH B TPYIIIIE KPBIC, Y KOTOPHIX 3aIIAHUPOBAHO
TEeCTUpOBaHME 4epe3 | dyac rocie BBeaeHMs cenerwinHa; 2 yaca (pon) — depes 2 yaca mocie
BBEJ/ICHHS CeJIerwiInHa; 3 yaca (oH) — yepe3 3 yaca 1ocie BBEICHHS CeIernInHa.

Tpetbeit rpymIoit Kpeic, y KOTOPBIX HccaenoBanach nuHamuka ]I Obut )KUBOTHEIE C
M3HAYaJIbHO BBICOKMM YPOBHEM jenpeccuBHOCTU. M3menenuwe W]l B 3aBUCHUMOCTH OT
omoxanst MAO-B cenermiimHOM y BBICOKOJIEIPECCUBHBIX KPBIC TIPE/ICTABICHO HAa PUCYHKE
3. U3 aToro pucyHka BUAHO, UTO TOCTOBEpHbIe u3MeHeHus ]I BoIsiBieHBI yepes 2 u 3 yaca
MocJie BBECHMSI cellerminHa. PaccMOoTpuM Bcto JuHaMuky Ml y sKMBOTHBIX 3TOM TpyIIIbI
mpu 610kane MAO-B: kouTpons — 0,81+0,023; gepe3 1 yac mocie BBEACHUS CEICTHIMHA —
0,71+0,011 mpu p<0,05 mo cpaBHeHMIO C KOHTpojiewm; depe3 2 udaca — 0,65+0,019 npu
p<0,0001 u yepe3 3 uwaca — 0,56+0,017 npu p<0,0001 no cpaBHEHHIO C KOHTPOJbHBIM
ypoBHeM (puc. 5). Taxxke, WMJI kppic mocne TpexdacoBoit Omokaasl MAO-B  Obun
JIOCTOBEPHO HIDKE 3HAYEHUH TPYNIBI KPBIC C YaCOBOW JTUTEIBHOCTHIO OJIOKaIbl TpU
p<0,0001 1 mo cpaBHEHHIO C IBYXYaCOBOH AMUTENBHOCTEIO O110kaasl MAO-B mpu p<0,01.

CraTucTHYECKUA aHAIM3 HE BBIIBUJ OCTOBEPHBIX oTiawumii U]l Bcex momarpymnm y
HU3KOJICTIPECCUBHBIX KPHIC HU OT KOHTPOJIBHOTO YPOBHS, HH OT YpPOBHS JpyT IpyTa.
CrneoBaTeNbHO, Y HU3KOJCTIPECCUBHBIX KpbIc Osokana MAO-B He BBI3BIBACT 3HAUUMBIX

221



XycauHoe []. P., TymausiHy K. H., AuduHoe U. []., MeaHoea B. P.

m3mMeHennii MJI. Bo3MOXHO, y JKUBOTHBIX OTOH TpyHIbl IEHTPaJbHbIE 3JIEMEHTHI
nohaMUHEPTHIECKON CHCTEMBI HaXOIATCS B IMTOBHIIICHHOM (DYHKITHOHAJIEHOM COCTOSTHHH,
oOecrieunBasi M3HAYAIHLHO BHICOKUI YPOBEHb KOHIICHTPAIIWU IIEHTPAIBHOrO JodamuHa. B
CIICJICTBUM 4YETO, €ro JalbHEHIee MOBBIINICHUE B pe3ynbrare Onokamsl MAO-B He
BBbI3bIBACT 3HAUYUMOro 3(QeKTa, T.K. MOAABIAIONICE KOJUYCCTBO NO0(GaMUHEPTHUCCKHUX
PEUENTOPOB U TaK YK€ CBA3aHBI CO CBOUM €CTECTBEHHBIM arOHUCTOM — JTO(aMHUHOM.

0.40-

y.e. —|_
T =

0.35-

-
1
0.30+

0.25+

0.20 T T T
KoHTponb 1 vac 2 y4aca 3 vyaca

Puc. 3. Ilokasarenm WHAECKCA ACTPECCHBHOCTH y HHU3KOACTIPECCHBHBIX KPBIC IPH
pasznu4dHOM JmuTenbHOCTH Oiokaast MAO-B.
Ipumeuanus: HoH — ycpenHeHHbIC (DOHOBBIC MOKA3aTENM TPEX TPYII KPbIC, | yac — 3HaYCHHE
WHJCKCa JaenpeccuBHOCTH depe3 60 MuHyT mociie BBemeHus (6mokaasl MAO-B) cenermnuna; 2
yaca — 3HaYeHHe MHIeKca AenpeccuBHOCTH depe3 120 muHyT mociie BBeneHus (Omokanst MAO-B)
CelleTWIIMHA; 3 Yaca — 3HAueHWEe MHJEKCa JeNpecCHMBHOCTH depe3 180 MUHYT mocie BBeISHUS
(6oxanel MAO-B) cenerununa.

VY cpenHenenpeccuBHBIX KpbIc moctoBepHble oTnuums WM npu Omokane MAO-B
HAOJIOJAIOTCS TOJIBKO Yepe3 TP Yaca MOCIIe BBEICHUS CEJICTIIINHA, YTO MBI CBS3BIBAEM C
MOCTENIEHHBIM HaKOIUIeHHeM nodamuHa, T.K. MeIUaTop He pacHiervisiercs (pepMeHToM U
3HAYUMOE €r0 HaKOIUIEHUE JOCTUTAETCs pu Oonee mTenbHOl O0mokane MAO-B, Ha uTo
YKa3bIBAETCS U B JINTEPATYPHBIX UCTOUYHUKAX [12].

Kax mbr u mpenmonaranu U]l y BBICOKOAETIPECCUBHBIX KPBIC OKa3ajcs HanOoiiee
yyBCcTBUTENEH K Onokage MAO-B cenernnmHOM M IpOAEMOHCTPUPOBAN JOCTOBEPHOE
CHIDKCHUE II0 CPaBHEHUIO C ()OHOBHIM YPOBHEM YXe depe3 | dac Iociie BBEICHUS
Oomokaropa W 3TOT 3(PPeKT ITUHEHHO YCHIMBAJICS MPOMOPIHOHAIBHO JUIMTSIHLHOCTH
Osokazpl. BeposiTHO, y BBICOKOJENPECCHUBHBIX KpBIC W3HAYaNbHAs KOHIEHTPAIUS
IEHTPAIBHOTO NOo(aMHHA BBIPAXKCHHO HU3Kas W Onokama MAO-B, mpuBogsmas k ec
MPUPOCTY, HAYMHACT 3HAYMMO IPOSBIATHCS Ha OoJiee paHHHUX dTamax — Y)Ke Yepe3 yac
ostokazpl. BaxkHo oTMeTHTh, uT0o MJ] BhICOKOMENPECCHBHBIX KphIic Ipu Omokage MAO-B
HE CHIDKAeTCsl JI0 MaiblX 3HAUCHWH, a JIMIIb TpUOJIMKACTCS K CPEIHEMY YPOBHIO,
cocrtaisis yepe3 Tpu vaca Omokaner 0,56+0,017. T.k., ckopee Bcero, BakHa HE TOJBKO

222



W3MEHEHWE UHOEKCA OENPECCUBHOCTU Y HU3KO-, CPEOHE-...

KOHIICHTpAITUsS [IEHTPAIBHOTO ModaMiHa, HO W KOJUYIECTBO JTO(aMHHOBEIX PEICIITOPOB,
BBEIPOKCHHOCTH ¥ 3HAYMMOCTh CHHANITUICCKUX CBSI3CH U T.JI.

0.60-
y.e.
055 [——
0.50 —|_ —|_
T [+
L )
0.45- A
KoHTponb 1 yvac 2 vyaca 3 vaca

Puc. 4. Ilokazarenu WHACKCA IEMPECCHBHOCTH Y CPEIHEICTIPECCUBHBIX KPBIC IPHU
pasITUIHON JUTHTETRHOCTH O10Kaasl MAO-B.
[Ipumeuanus: **** — ormumnst oT GoHoBHIX 3HaYeHui npu p<0,0001; ® — oTAMYMS OT 3HAYCHUI
W npu amutensHOcTH O610Kansl MAO-B 1 gac ¢ yposaeM 3Haunmoctd p<0,05; A — oTiudus ot
sHayenudd MJ] npu mnurensHOocTH Onokamsl MAO-B 2 waca ¢ ypoBHem 3HauumocTu p<0,05;
ocTalbHbIe 0003HAYCHHMSI, KaK ¥ Ha pHC. 3.
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Puc. 5. Iloka3atenu uMHAEKCa NEMPECCUBHOCTH Y BBICOKOACTIPECCUBHBIX KPBIC MPHU
pasznu4dHOM JumuTenpHOCTH Ookaas MAO-B.
Ipumeuanusn: * — ormuamst ot GoHOBBIX 3HaYeHUH npu p<0,05; eeee — oTiiuus ot 3HaUeHUH ]I
npu JumtenbHocTr Osokaasl MAO-B 1 gac ¢ yposHem 3Hagnmoctu p<0,0001; AA — ommmuust ot
3Hauennit MJI mpu mmurtenbHOCTH Onokamelt MAO-B 2 wgaca ¢ ypoBHeM 3Hauumoctu p<0,01;
ocTaibHbIe 0003HAYCHHMSI, KaK ¥ Ha pHC. 3.
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OTMeTHM, 4YTO B HCIHOJIB30BAaHHOM J03€ cenerwiadHa (2,5 MK/KT) 3HaYMMO
osnokupyercss MAO-B, 49TO NpUBOAUT K TMOBBIIICHHIO KOHIEHTpalud go(aMuHa B
ctpuaryme [13] u B obnactu mpunexamiero sigpa [14]. B cumy uero, coBepiieHHO
3aKOHOMEPHO TPEANOoNaraTb CTUMYJIUPOBAHUE MOTHBALMOHHOTO TOBEIEHMS, CHUCTEMBI
CTpeMJICHHS K BO3HarpaxaeHuio. M1 B wmccienoBaHHMAX APYTrUX aBTOPOB OTMEUYAETCS
NOJOXHUTENBHBIH  3PQPEKT CTUMYIHPOBaHUS  AO(PaMHUHEPIrHYECKOH CHUCTEMBI Ha
MOTHBAIIMOHHYIO c(epy TpH JACNPEeCcCCHBHBIX paccTpoiictBax [14, 15]. U B cambix
HEJaBHHUX HCCIIEOBAHMIX MOKa3aHO 3HAYMMOE YBEJIMUEHHUE copep kaHus AodaMuHa MpU
WCTIOJB30BaHUM CEWTHIIMHA M 3Ta aKTHBHOCTH MPOSIBIIAETCS, Naxe, y ero Meraboimra
[16]. Ans cenerunuaa oOHapyKeHa MOAYJIUPYIOILEe BIUSHUE HA aKTUBHOCTD THITIIOKaMIIa
W CHHANTHYECKYI0 IUIACTHYHOCTh, YTO TaKK€ MOXET JIeXaTh B  OCHOBE
MICUX03MOIMOHAIBHBIX ((HEKTOB U, B TOM YKCie, anTuaenpeccantHoro 17]. Kpome Toro,
B YKa3aHHOI 103e, cenerwim cnocoben oiokuposate 1 MAO-A (mpumepno 20 %) [12],
YTO MPHUBOAUT K MPUPOCTY COJEPKAHUS CEPOTOHMHA M HAJOKEHHIO ero »(dexra Ha
BiusHUEe jAodamuHa. Bompocy o crenuduke BIHSHHUS CelleTWIMHA BHUMaHWE OoJjee
MOJIPOOHO yIEICHO B HAIISH MpeApayIel myonmukanuu [6], ¥ MBI cCUUTaeM, 4TO BaKHA HE
TOJBKO 71032, HO WM JAJUTENBbHOCTh OJIOKaabl: HpW OOJblIed ee MpOJODKUTEIHLHOCTH
ycuiuBaroTesi Bce d(GEKTh, B TOM YHUCIE M «COMyTCTBYIoImuUe». [loaromy M| moxer
CHIDKATbCS TO (DaKTy HEMOCPEACTBEHHOTO BIMSHHSA OJIOKabl MOHOAMHHOKCHAA3bl Ha
NCHUXOAMOLMOHANBHYIO cdepy, HO M, B TOM YHCIIE, 32 CUET aKTHBALUHM JBUTATEIHbHON
aKTUBHOCTH KpBIC, HampuMep, MpH CTHUMYJAIWKA cTpuaryma. Ho crumymsmus
JIBUTATEIHHON aKTUBHOCTH, MO KpaiHeill Mepe Mpu OJHOKPATHOM BBEIECHWH CEJUTHIIMHA,
KaK yKa3blBaeTcs B padOTax APYIHX aBTOpPOB, HaOmiogaeTcs Ha ypoBHE TeHAeHuwH [18],
100, BOOOIIE, He HaOIIoZaeTcs W, Oake, HEMHOro cHikaerca [19]. B tom uwmcne, B
HAIIUX TPEIbIIyIUX padoTax Mbl HE HAONIOAaNN yCHUJICHHWE JBUTaTebHOW aKTHBHOCTH
KPBIC B TECTaX OTKPBITOE TI0JIE 1 KpECTOOOpa3HbI MPUITOHATHIN Ta0upHHT [6, 20].

3AK/IIOYEHUE

BriaBunyTast Hamu runoresa (CM. BBEACHHE) TIOJTHOCTHIO MOTBEPIMIACE: BBISICHEHO,
yro 3ddekr Onokansl MAO-B wnmeer 3HaYMMYyI0 3aBUCHMOCTH OT JUIMTEIBLHOCTH
Omokanmpl, a TaKKe CBA3aH C W3HAYAIbHBIM YPOBHEM JACIPECCUBHOCTH. Y
HU3KOJICTIPECCUBHBIX KpBIC AOCTOBepHBIX ommmunid WMJI mpm Omoxkame MAO-B ot
KOHTPOJILHOTO YPOBHSI HE BBISBIICHO; y CPENHEICTIPECCUBHBIX KPBIC Y)K€ MPOSBISIOTCS
noctoBepuble ommunss M mpu Gmoxame MAO-B, HO TonbKO uepe3 Tpu dYaca MOCie
BBEJICHUS CEJIETMJIMHA; a y BBICOKOJIETPECCHBHBIX JKMBOTHBIX — uepe3 1, 2 m 3 waca
omokaner MAO-B. [lpeamnonioxuTensHO B JUHEHKE OT HU3KOJAETPECCHUBHBIX K
BBICOKOJIETIPECCUBHBIM KpbicaM (DOHOBBIH YPOBEHb AKTUBHOCTH JO(aMHHEPrHUECKON
CHCTEMBl CHIDKAETCS, a 3HA4YUT S(PQEKT MOBBILEHUS KOHLEHTPAUKUW LEHTPAILHOTO
nodamuHa B pe3ynbrare 0okaasl MAO-B craHoBUTECS 00Jiee 3aMETHBIM.

Paboma evinoanena na obopyoosanuu I[[KII «Dxcnepumenmanvras gusuonocus u
ouoghusuxa» 6 pamxax unuyuamusrou memoi No AAAA-A21-121011990099-6.
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CHANGES IN THE INDEX OF DEPRESSION IN LOW-, MEDIUM- AND
HIGHLY DEPRESSED RATS DEPENDING ON THE DURATION OF
MONOAMINE OXIDASE-B BLOCKADE

Khusainov D. R., Tumanyants K. N., Aidinov I. D., Ivanova V. R.

Institute of Biochemical Technologies, Ecology and Pharmacy (structural division) of the
V. L. Vernadsky Crimean Federal University, Simferopol, Republic of Crimea, Russia
E-mail: gangliu@yandex.ru

To date, the scientific community has generally acknowledged the undeniable role of
dopamine in the regulation of a wide variety of behavioural and psychoemotional
manifestations and functions. Thus, the dopaminergic theory of schizophrenia has been
formed [1, 2]; participation in the pathogenesis of Parkinson's [3] and Alzheimer's [4]
diseases and in the manifestation of psychosis [5] is noted. Also, anxiolytic [6] and
antidepressant effects [7, 8] have been observed when central dopamine concentration
increases, including under conditions of monoamine oxidase blockade. At the same time,
the issues related to the involvement of the dopaminergic system in the formation of the
initial level of psychoemotional characteristics of animals and humans remain open and
debatable; studies on the effects of monoamine oxidase blockade are also promising [9,
10]. We believe that the time before the test is relevant and may have an impact on the
parameters recorded. For the above considerations, a working hypothesis was proposed:
the effect of monoamine oxidase blockade will be maximised in animals with high levels
of depression and will depend on the time interval after blocker administration. Within the
framework of this hypothesis, in the present work, we elucidated the dependence of the
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effect of monoamine oxidase-B (MAO-B) blockade on the initial level of depressiveness
of rats and the time from the blocker administration to the beginning of animal testing.

The study was conducted in 2 separate stages: selection and experimental (main) and
was carried out in the period from 2021 to 2023. A total of 183 Wistar rats (Branch of SIC
‘Kurchatov Institute’ — JINR — ‘Rappolovo’) aged 7.5-8 months were tested at the
selection stage, from which 44 male rats with the level of depressivity index (DI)
0.36+0.012, hereinafter referred to as ‘low level of depressivity’, were selected; 44 male
rats with an ID of 0.51£0.007, hereafter ‘medium level of depressiveness’ and 44 male
rats with an ID of 0.824+0.022, hereafter ‘high level of depressiveness’.

The ID was calculated according to the formula (t-total - ta)/t-total, where t-total is
the time of testing in the Porsolt test (5 min), ta is the time of active swimming. The
semantic approach of this calculation is quite simple: the longer the animal is in the state
of active swimming, the lower the level of depression. Consequently, if ta= t-total, the ID
1s minimal and equal to zero and, conversely, if ta= 0, the ID is maximal and equal to one.

The selected animals within each group of the corresponding level of depression were
divided into 4 subgroups of 11 animals each: one subgroup received intraperitoneal
injection of the MAO-B blocker selegiline at a dose of 2.5 mg/kg (0.2 ml solution volume)
1 hour before testing, the second subgroup — 2 hours before testing, the third subgroup — 3
hours before testing; and one subgroup was a control subgroup, whose animals received
intraperitoneal injection of physiological solution. It should be noted that initially three
control subgroups were allocated and animals were tested 1 hour, 2 hours and 3 hours
after physiological solution injection. And according to the result no significant
differences were found between these control subgroups, the ID of the animals was
essentially identical. Therefore, we abandoned such a ‘triplicity’ of control and formed
one control subgroup, rats of which were placed in the Porsolt test one hour after the
injection of physiological solution.

Statistical analysis of all arrays was carried out in the GraphPadPrism 8.0 programme
using descriptive statistics, the Shapiro-Wilk criterion, the variance of arrays was
compared using the Barlet criterion, and for multiple comparisons the analysis of variance
and the Tukey test were used.

It was found out that in low-depressed animals a single blockade of central
monoamine oxidase-B by selegiline does not cause significant changes in the level of
depression. In moderately depressed animals ID during MAO-B blockade: control —
0.55£0.008; 1 hour after selegiline administration — 0.49+0.018; after 2 hours —
0.4940.016; after 3 hours — 0.42+0.016 at p<0.001 in comparison with the control level
and at p<0.05 in comparison with ID after 1 and 2 hours of MAO-B blockade. In highly
depressed rats, the ID in control was 0.81£0.023; 1 hour after selegiline administration,
0.71+0.011 at p<0.05 compared to control; 2 hours later, 0.65+0.019 at p<0.0001 and 3
hours later, 0.56+0.017 at p<0.0001 compared to control levels. Also, the ID of rats after
three-hour MAO-B blockade was significantly lower than the values of the group of rats
with one-hour duration of blockade at p<0.0001 and compared to two-hour duration of
MAO-B blockade at p<0.01.
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The hypothesis put forward by us (see introduction) was fully confirmed: it was

found that the effect of MAO-B blockade has a significant dependence on the duration of
blockade and is also related to the initial level of depression.
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