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MOP®OMETPUYECKUE UBMEHEHUA B TMMNNOKAMIE U MUHOANEBUOHOM
TENE MbILEA NPU MOOENUPOBAHUN XPOHUYECKOIO CTPECCA NMOPAXEHUA

3.3.2. [Nlamonoau4yeckass aHamomusi

AHHOTauumA. Mo BAMSHNEM XPOHUYECKMX CTPECCOBbLIX BO3AEWCTBUN, B TOM YMCIE COUMAarnibHOro Xxapaktepa, y YenoBeka
MOry pa3BuBaTbCs MOrPaHNYHblE COCTOSHWUA U NcMxuYeckne 3abonesanus. N3yyeHne mMexaHn3moB 1 MOPdONOrnMyecKoro
cybcTpaTta, nexalyx B UX OCHOBE, NPOBOAMTCH C NMOMOLLLIO MOAENMPOBAHNSA Ha XMBOTHLIX, B TOM YMCre B napagurme
XPOHMYECKOrO COLManbHOro ctpecca nopaxenus. OgHako B nuTepaTtype umetoTcs crnabo npopaboTaHHble acnekTbl
1 HecooTBeTCTBUSA, Tpebywwme ytouHeHuin. Llenb paboTbl. M3yuyeHne mMopdonormyeckMx M3MEHEeHWn B runnokamne
1 MUHOANeBMOHOM Terne npy MoAeNMpOBaHNM XPOHUYECKOrO COLManbHOMO CTPECCa Y Mblle B CPaBHEHWUN C KOHTPOMb-
HbIMW XUBOTHbIMW. MaTepuanbl U meTopabl. VccnegoBaHvwe MpoBedeHO B MapagurMe «XPOHWYECKOro COLMaribHOro
cTpecca nopaxeHus» Nno MeToamke, ONMCaHHOM paHee, Ha NuHenHbIX Mblwax (CBA/lac). Mo okoH4YaHuM akcnepumeHTa
NPOW3BOANITOCH U3yYeHe MUKpOoNpenapaToB rofloBHOTO MO3ra, OKpalleHHbIX Mo Huccnio, ¢ BusyansHow 1 MopdomeTpu-
Yeckon oueHkon. PesynbTaTtbl. [lonyyeHHble pesynbTaTthl MOATBEPXKAAKOT, YTO CYOGCTPYKTYpbl rMnnokamna v MuvHaane-
BMOHOIO Tena y4acTBYIOT B peakumsax opraHn3ma Ha XpPOHWMYECKWMI COUMarnbHbI CTPECC, YTO NPOSIBASETCA B U3MEHEHWUN
MOpdOMETPUYECKMX XapaKTepuUCTUK HerpoHoB. B none CA1 rmnnokamna HabnogaeTcs yBenmyeHye NinoTHOCTUM HEVPOHOB
npv He3HaAYMTENbHON aTpohmn caMmx KNeToK, Toraa kak B none CA3 BbiBnsieTca runepTpodust HEMPOHOB, rMaBHbIM 06-
pa3om 3a cyeT yBenuyeHus obbema UMTOMNasmbl, C YMEHbLUEHMEM CKIad4yaToCTV KNEeTOYHOW M saepHon MembpaH
Ha poHEe HEeBOMbLLIOro CPEAHEro CHUXXEHMS MIIOTHOCTU HEMPOHOB. B natepanbHom, GazonartepansHom 1 6asomeanansHOM
Aapax MUHOANEBUGHOIO Tena OTMeYeHbl aTpodUHECKNE N3MEHEHNS] HEMPOHOB, KOTOPbIE HE COMPOBOXAAIOTCS 3HAYUTENb-
HbIMW U3MEHEHNSAMM X NNOTHOCTU. 3akntoyeHne. OnmcaHHble MOPdOMETPUYECKUE AaHHbIE COMMacyrTC C pSaoM (YHKLM-
OHarbHO-BMOXUMMYECKNX U3MEHEHWI, KOTOPblE MOTYT Mx obycnaenveaTk. [py 3TOM MMEKTCA pacxoxgeHus, Tpebyrowme
JAarnbHeWLIero KOMMMIEKCHOro N3y4YeHns BOnpoca C TOYKN 3peHns MopdhodbyHKLMOHANBHOMO NOAX0Aa.

Knrouyeenie cnoea: xpoHudeckuli cmpecc,
coyuarbHoe ropaxeHue, MbllU, 2urnnokamr, MuHOanesudHoe mesio
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MORPHOMETRIC CHANGES IN THE HIPPOCAMPUS AND AMYGDALA
OF MICE IN A MODEL OF CHRONIC DEFEAT STRESS

3.3.2. Pathological anatomy

Abstract. Under the influence of chronic stress, including social stress, a person can develop borderline states and mental ill-
nesses. The mechanisms and morphological substrate underlying them are studied using animal modeling, including the par-
adigm of chronic social defeat stress. However, there are poorly developed aspects and inconsistencies in the literature that
require clarification. Objective. To study morphological changes in the hippocampus and amygdala during chronic social
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defeat stress modeling in mice in comparison with control animals. Materials and Methods. The study was conducted in the
paradigm of "chronic social defeat stress" using the previously described technique on linear mice (CBA/lac). Upon completion
of the experiment, brain micropreparations stained according to Nissl were studied with visual and morphometric assessment.
Results. The obtained results confirm that the substructures of the hippocampus and amygdala participate in the body's reac-
tions to chronic social stress, which is manifested in changes in the morphometric characteristics of neurons. In the CA1 field
of the hippocampus, an increase in the density of neurons is observed with minor atrophy of the cells themselves, while in the
CAZ3 field, hypertrophy of neurons is revealed, mainly due to an increase in the volume of the cytoplasm, with a decrease in the
folding of the cellular and nuclear membranes against the background of a slight average decrease in the density of neurons.
In the lateral, basolateral and basomedial nuclei of the amygdala, atrophic changes in neurons are noted, which are not ac-
companied by significant changes in their density. Conclusion. The described morphometric data are consistent with a num-
ber of functional and biochemical changes that can cause them. At the same time, there are discrepancies that require further

comprehensive study of the issue from the point of view of the morphofunctional approach.

Keywords: chronic stress, social defeat, mice, hippocampus, amygdala

BnnaHve pasnuuHbIX BHELHUX coumanbHbIX
(haKTOpOB Ha OpraHU3M YenoBeka SBMNSAITCH HEOTb-
eMnemMon 1 HeobXoAMMOW 4YacTbio ero »usHu. lopg
WX AENCTBMEM NPOUCXOOUT adantauusi B HENpepbIB-
HO MEHSIIOLLNXCA OKPYXKAIOLMX YCIOBUSAX, HaYMHas
OT CEMbW N BNM3KOrO OKPYKEHUSI U 3aKaHYMBasi rro-
BanbHbIMM MMPOBBIMKU COBbITUAMU. B Tex cnyyasx,
Korga nofgobHble BHELHUE CTUMYIbl CTAHOBATCS U3-
ObITOYHBIMM MO CBOEN cune W/vnn NPOAOIHKUTENb-
HOCTW, OHM MOTyT U3 U3NOMNOrMYECKNX NepenTu
B paspsa nartonormyeckmx. Takoe HeraTMBHOE BO3-
JencTBMe MOXeT NPUBOAUTL K LernoMmy psgy norpa-
HWYHBIX COCTOSIHUA WM 3aboneBaHuii, B TOM 4ucne
MCUXMYECKNX, TaKMX KaK TPEBOXHOE PaCCTPOWCTBO,
Aenpeccus 1 NocTTpaBMaTnyeckoe CTPEeccoBoe pac-
cTpouicTto [1, 2]. B cuny WmMpokoro pacnpocrpaHe-
HUSI XPOHUYECKOrO BO3AENCTBUSA HEraTUBHbLIX COLM-
anbHbIX (QAKTOPOB B HACTOsILLEE BpEMSI OAHOW
U3 aKTyanbHbIX 3afja4y MeauuuHbl SBRSIeTCA uccre-
JOBaHWe VX BNUSHUA Ha pasHble CUCTEMbl OpraHus-
Ma [3—12]. Ha ocHoBaHWM 9TUX 3HaAHWIA, B CBOIO O4e-
penp, pa3pabaTbiBaloTCA METOAbI NPeoTBpaLleHUs]
pa3BUTUS NATOMNOMMYECKUX COCTOAHUIA U UX NeYeHne.

OcHoBHasa 4acTb Hay4HbIX paboT, B KOTOPbIX
JaHHasa TemaTuka U3yyaeTcst B KOHTEKCTe Mopdo-
NOrM4YeCckUX N3MEHEHN, OCHOBaHa Ha aHanuse Mma-
Tepvana, Nofy4eHHOro OT 3KCNEPUMEHTAsbHbIX XU-
BOTHbIX, OCODEHHO MbILLEN U KPbIC, NPU MOAENMPO-
BaHUWN CXOXUX CTPECCOBbIX BO3AeNCTBUA. [pn 3TOM
bonbluee BHUMaHWE HanpaBfneHO Ha MOAENUpoBa-
HMe TPEeBOXHO-AENPECCUBHBLIX COCTOAHUN, AN Yero
pa3paboTaHO MHOXECTBO TUMOB MPOBEOEHMS 3KC-
nepuMeHTa.

PasHble nx BapuaHTbl B Oonblier nnM MeHb-
LIEeN CTeneHn BOCMPOM3BOOAT NaTONOrMyeckme CTu-
Myrbl, MPOUCXOASLUME B OpraHM3mMe mnpouecc u ux
nocreacTBusl, YTO COOTBETCTBYET KPUTEPUSIM Hanmy-
HOW, KOHCTPYKTUBHOW, NpeackasaTensHon U aTUoro-
rMyeckov BanmaHoCTu.

B nutepatype onucaHbl HECKOMbKO rpyrnmn Mo-
nenen genpeccunm n xpoHudeckoro ctpecca [1, 13].
lMepBas M3 HMX, TaK Ha3blBaeMble «MOAENM NOBpe-
XOEHWSA», B KOTOPbIX MOAENUpoBaHMe AenpecCuBHO-
nogobHoro noBedeHns 4OCTUraeTcd Co3gaHueM uc-
KYCCTBEHHOro pgedpekta Ha pasHblX YPOBHAX —
OT reHHoro o opraHHoro. Ko BTopow rpynne MOXHO
OTHeCTn Brnm3kune K NnepBon rpynne mogenv «dapma-
KOIornyeckom» Aenpeccun, OCHOBaHHbIE Ha UCMOMb-
30BaHUM  XUMWYECKUX COEOUHEHWUA, MPUBOOALLNX
K pasBuTUIO UCCNeayemMoro CoCTosiHMA. Takke Bbl-
OensiT TpeTbio rpynny, NPeacTaBreHHYo pasnuy-
HbIMWU MOZENsAMU HenocpeacTBEHHO OCTPOro, Nodo-
CTPOro n XpoHu4eckoro ctpecca. Cpeam nocrnegHnx
ocoboe MeCTo 3aHUMAIT «CoLmarnbHbIe» MOAENN.

«Mopgenn noepexaeHusi» u mogenu «dapma-
Konornyeckomy Aenpeccum B OOMbLUMHCTBE OpPUEH-
TUPOBaHbl Ha MCCMNeOOBaHNE KOHKPETHbIX MeXaHwu3-
MOB pasBUTUS TPEBOXHO-NMOZOOHOro u/mnu genpec-
CMBHO-NMOJOOHOTO MOBEeAdEeHWsl, He npeacTaBnss,
0HaKo, LileNOCTHON KapTUHbI, YTO OrpaHUYEeHHO No3-
BOMSIET 3KCTPanonmMpoBaTth MOMyYeHHble AaHHble Ha
LLUMPOKO pacnpoCTpaHEHHbIE KNMHUYECKME CUTYaLun.
[aHHbIN MUHYC B 3HAYMTENBLHON CTEMNEHN HUBEMUPO-
BaH B MOAensx cTpecca, 0COGEHHO MoAensx yme-
PEHHOro XPOHUYECKOro Henpenckasyemoro crpecca
N MOOEnM XPOHMYECKOro coumanbHOro crpecca no-
paxeHus. NocnegHun knacc mogernen — oavH 13 He-
MHOMMX, WCCreaylLwmnx BO3OENUCTBME  Henocpen-
CTBEHHO coupmarbHbIX haKToOpoB, MMELLMX Hanbomb-
Lee 3TUONOrMyeckoe COOTBETCTBME B pamMKax 3KC-
nepuMeHTa Ha rpbi3yHax.

Kpome TOro, cormacHO AaHHbIM pasHbIX KOI-
NEKTVBOB aBTOPOB, HECMOTPS Ha MOAEnupoBaHWe
Hecrneundnyeckon peakumm opraHmama — crpecca —
€CTb Lenbin psig, GUOXMMUYECKNX, MOPXOIOrMiecKnx
1 NOBEOEHYECKUX OTNNYUIA, HAbMmogaeMbIX Y KUBOT-
HbIX. [1pn 3TOM MMEKTCHA M CXOXMe acneKkTbl, cpeaun
KOTOPbIX LIEHTpanbHyl0 porb B (OU3MONOrMYeCcKmX
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W NaTONoOrMYEeCcKNX peakumsx opraHuama Ha crpecc
otBogAaT runnokamny [8, 12, 14]. lNpu getansHOM
N3y4eHUN TarkKe YCTAHOBMNEHO, YTO pasHble ero cyb-
ctpyktypel — nona CAl, CA2, CA3 — moryT no-
pasHOMy pearmpoBaTb Ha uccregyemble BO3aen-
CTBUS, KaK KONNYECTBEHHO, TaK 1 KAYeCTBEHHO.
Kpome runnokamna ogHomn 13 Havbonee vccne-
[OOBaHHbIX CTPYKTYP KOHEYHOro Mo3ra ctano MuHaa-
neBVaHOE Teno, siapa KOTOPOoro Takke, NoTeHumanb-
HO, MOMyT uUrpaTb PasHyld pofnb B afanTalMOHHO-
Je3ajanTalUnoHHBbIX peakumsax Ha CTpecc.

LUENb PABOTbI

MayueHne Mopornormyecknx UamMeHeHni B rmmn-
nokamne M MMHOANEeBMOHOM Tene npu MogenupoBa-
HWN XPOHWYECKOTO COLIManbHOTO CTPecca y Mbillen
B CPaBHEHUW C MHTAKTHLIMMW XUBOTHBLIMM.

METOOUKA UCCNEOOBAHUA

WccnepgosaHve BbIMOMHEHO B MapagurMe «xpo-
HWYECKOTO COUMAarnbHOrO CTpecca MOopaxeHus» Mo
MeToauKe, onucaHHon paHee [15]. B yacTb akcnepu-
MEHTa, ONMCaHHYl0 B TekyLlen paboTe, Bbinn BKItO-
YeHbl 13 wmblwen nuHum CBA (lac) Bo3pactom
4 mecsaua (macca 20-25 r), pasgeneHHble Ha rpynny
«cTpecca» (7 XuBOTHbIX, C) M WHTaKTHyO rpynmny
(6 xmBOTHbIX, W). Takke B 3KCNepUMEHTE y4acTBO-
BanM XuBOTHble nuHUM C57BL/6 1 HenuHewHbIx
MbILLIAX B Ka4eCTBe XUBOTHbIX-«arpeccopoB». Pabo-
Ta C XMBOTHbIMK Obina npoBegeHa B COOTBETCTBUM
¢ EBponerickon KOHBEHLMEN O 3aluuTe MO3BOHOYHLIX
XKMBOTHBIX, WCMOMb3yeMbIX B 3KCMePUMEHTarbHbIX
1 gpyrmx HaydHbix uensx (Ctpacbypr, 1986). Ha npo-
BeJeHWe 1ccrnegoBaHusi MOMydYeHo paspeLlueHue no-
KanbHoro atuyeckoro komureta ®r6OY BO Bonrm MY
Munzgpasa Poccum (Ne 2022/160 ot 3.11.2022).

[Mocne BblIBOAA >XUBOTHbLIX W3 3KCMEPUMEHTA,
uccnenoBsarncs Mmatepuan rorioBHOro Mo3ara XXMBOTHbIX
WHTaKTHOW TpynMbl M IPynnbl «CTPecca» C OKpPacKow
pOHTanbHbIX Cpe3oB (-1.255:-2.555 mm oT Bpermbl)
TMOHWHOM Mo MeToay Huccns. NonyyeHHble MUKpPOo-
npenapatbl doTorpacuposanicb W nogsepranuch
KayeCTBEHHOMY, KOnmn4yecTBeHHoMy (MopdomeTpu-
YEeCKOMY) aHanmusy u craTucTndeckon obpaboTke, co-
rMacHoO ONMCaHHOW paHee MeTOAMKeE.

B HacTtosiwen paboTe npencraBneHbl pesyrb-
Tatbl aHanuaa nonen CA1l, CA2, CA3 runnokamna,
aTawkke nartepancHoro (J1A), 6asonatepanbHoro
(BNA) v 6asomeguansHoro (BMA) sipep MuHgane-
BMAHOro Tena (amurgansi). Mpu npoBegeHun mop-
domeTpun paccunTbiBanuCh criegytolime rnokasarte-
1N HEMPOHOB COIMAaCcHO MPEACTaBMNEHHOW MEeToAVKE:

nepumeTp NepukapuoHa, NepuMmeTp sapa, nrowlaab
nepukapvoHa, OTHOCUTENbHasA nnowaab nepukapu-
OHa, Nnowaab LMTonnasMebl NepukapmoHa, OTHOCH-
TenbHas nnowagb UMTOMMas3Mbl MepuKapuoHa,
nnowiaab S4pa, OTHOCMTErbHas nrowags s4pa,
sanepHo-uMTonasmaTnyeckoe oTHowenne (ALO).
PesynbTatbl npepoctaBneHsl B gopmate «[1po-
LEeHT nameHeHus (95 % poBepuTenbHbIV MHTEPBAr
npoLeHTa U3MeHeHUs1)» nubo «cpeaHee * CTaH-
OapTHOE OTKMNOHEHMEY.

PE3YJNIbTATbl UCCITEOQOBAHUA
M X OBCYXOEHUE

lunnokamn

Mpn kayecTBeHHOM MopdonorMyeckom aHa-
nn3e B nonsix CA1 n CA2 He oBHapyXeHO 3ameT-
HbIX LUMTONOMMYECKUX pasnmynii Mexay HempoHamu
Y XWBOTHbIX UHTAKTHOW U CTPECCUPOBaHHOW rpymn
(puc. 1). Takke BM3yanbHO HE OTMEYEHO U3MEHEHUE
Xapaktepa VX B3aMMHOIO PacrofioXeHNst U NoTHO-
ctu. B none CA3 nmenach TeHAeHUust kK bonee Kom-
MaKTHOMY PacroSIOKEHNIO NUPaMUOHBIX HEWPOHOB
cbonee 4acTbiMM NEPEKPLITUAMU TPaHWL, KIETOK
B pamMKax CTaHAapTHbIX Cpe30B. [1pn 3TOM CTPyKTYyp-
HO OTMevarnacb TeHAeHUMs Kk Gonee yactomy gop-
MUPOBaHMIO NYCTbIX NPOCTPAHCTB B TOSLUMHE CROS
C «BblNafeHNeM» HEVPOHOB.

Mo pesynbTatam mMopdomeTpun C nocrenyto-
Lien craTtucTuydeckonm obpabotkon, B nonsx CA1l
n CA2 no abcontoTHbIM Nokasatensm He obHapyxe-
HO [OOCTOBEPHBbIX Pas3nuuuiA, OQHAKO UMenacb TeH-
OEHUMST K UX YMEHbLUEHWO B rpynne cTpecca no
CpaBHEHWIO C UHTaKTHOW rpyrnomu.

B none CA1 no oTHocutenbHbIM MOpdoMeTpHr-
YECKMM MoKa3aTensaM umernachk obpaTHasa TeHaeHuums
K yBENnuYeHWo B rpynne ctpecca C AOCTUXEHWEM
nopora CTaTUCTMYECKOM 3HAYMMOCTU (p-3HadveHne <
0,05) no cnenyroLLMM U3 HUX:

- OTHOCUTENbHas Nnowaab NepukapuoHa Hew-
poHa — yeenuyeHne Ha 13,9 % (4,8-23,0 %)
B rpynne ctpecca (M —1,65+ 0,77, C - 1,88 + 0,72);

- OTHOCUTENbHAA MowWanb LMTonnasmbl nepu-
KapvoHa HewpoHa — yBenuyeHue Ha 14,1 % (3,3-
23,9 %) B rpynne ctpecca (M — 0,92 + 0,46, C -
1,05 £ 0,48);

- OTHOCUTENbHAA nrowaas sapa HempoHa —
yBenuyerue Ha 15,1 % (5,5-23,3 %) B rpynne cTpec-
ca(n-0,73+£0,36,C—0,84 £0,3).

B none CA2 He ycTaHOBMEHO [OCTOBEPHbIX
pasnmMymin NO OTHOCUTENBHBLIM NMOKa3aTensiM ¢ OTCYT-
CTBMEM TEHAEHUMM KaK K YBENUYEHMIO, TaKk U K
YMEHbLUEHUIO.
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Puc. 1. Mopgboriozaus aunnokama MbIlU, OKpacka muoHUHOM o memody Huccrisi, x400:
a, 6 — norie CAl,; 8, 2— none CA2; 9, e — norne CA3; a, 8, 0 — gpyrna UHmakmHbIx Mbiweu; 6, 2, e — apyrrna crmpeccuposaHHbIX Mbiuuel

B HenpoHax nona CA3, B CBO ovepefb, Ume-
nacb TEHOEHUMUS] K YBENMUYEHMIO Kak abCOmMOTHbIX,
Tak U OTHOCUTENbHbIX MokasaTenew, kpome ALO,
C HanMunem OOCTOBEPHbIX pasnuymi B Yactu abco-
NIOTHBIX NOKa3aTenen:

- NepuMeTp siapa HerpoHa — yBENUYeHWe Ha
4,7 % (1,9-7,6 %) B rpynne ctpecca [M — (29,34 +
3,91) mkm, C — (30,73 £ 4,49) mkm];

- nnoLagb nepukapuoHa HelpoHa — yBenude-
Hve Ha 12,7 % (6,5-18,8 %) B rpynne crpecca [U —
(111,78 £ 30,96) mkm?, C — (125,94 + 38,07) mkm?];

- nnowagb LMTONnasmbl MepukapyvoHa Hemnpo-
Ha — yBenudyeHue Ha 14,1% (6,2-22,0 %) B rpynne
ctpecca [N — (64,53 + 23,05) mkm?, C — (73,63 %
28,37) MKkM?];

-nrowanp sapa HempoHa — yBenuyeHue Ha
10,7 % (5,2-16,2 %) B rpynne ctpecca [N — (47,25
11,68) Mkm?, C — (52,31  14,31) Mkm?].

Takum obpa3omM, HECMOTPS Ha He3HaunTenb-
Hble KAYECTBEHHbIE OTNMYMSA NPY BU3YyarbHOM OLIEH-
ke HenpoHoB B nongax CAL1-3 runnokamna, unme-
NNCb CTaTUCTUYECKN 3HAYMMblE KONUYECTBEHHbIE
pasnuuua no psagy mopdoMeTpuyeckmx napameT-
pOB B CTOPOHY MX YBENMMUYEHMS B rpynrne cTpecca no
CpaBHEHWIO C WHTaKTHOW rpynmnon. Bmecte ¢ Tem
onucaHHble n3mMeHeHus ans nons CA1 gocturnm no-
pora 3Ha4YMMOCTU TOSbKO MO NapamMeTpamM OTHOCK-
TenbHbIX MNMoWaaen nepukapMoHa HenpoHa, LuTo-
nnasmbl MepukapuoHa HeWpoHa M f4pa HerpoHa.
CTouT Takke OTMETUTb, YTO M3MEHeHMs1 abconoT-
HbIX NapamMeTPOB MMENN TEHOEHLMIO K YMEHBLLEHWIO,
4YTO B CYyMME COOTBETCTBYET YBEITUUEHMIO NIIOTHOCTU
HEMPOHOB B AAHHOWN 30HE Ha HOHE HE3HAYMTESBHOM
aTpodmn cammx KneTok.

Ons nons CA3, HaobopoT, AOCTOBEPHLIE pas-
nMYMst OTMEYEHbI TONMbKO ANt abComMOTHLIX MoKasa-
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Tenen, NPeBOCXOAsLUME Pa3HULYy Mexay rpynnamm
Mo OTHOCUTENBHBIM NoKasaTernsm.

0O606Lwan gaHHble pesynbTaTtbl C TeHAeHUMew
K cHwkeHnto ALIO, a Tawke 6onee BbIpaXKEHHOMY
yBENUYEHUIO NoLwaden uutonnasmbl, sapa v nepu-
KapvoHa Mo CpaBHEHWIO C MX MepMMEeTpPaMu, B nore
CA3 vnmenacb rmnepTpodnsi HEMPOHOB, B BonbLuen
CTeneHn 3a CYeT UMTONNas3mbl, C YMEHbLUEHWEM
CKIag4yaToCT! KNEeTOYHOW M siaepHor membpaH Ha
POHE HE3HAYUTENBHOrO CPEAHEro CHWPKEHWUS MIoT-
HOCTV HENPOHOB.

MuHdaneesudHoe merso
lMpu BM3yanbHOWM OLlEHKE HENPOHOB (puc. 2)
nuccregyemblx saep MUHOaneBUAHOro Tena He oT-

MEUYEHO 3HAYMTENbHbIX pa3nuMynin B pasmepax ne-
pVYKapuUoOHOB M siAep, OA4HAKO B rpynne cTpecca
Yyallle BCTpeYanucb HelpoHbl ¢ Gornee runepxpom-
HbIMW SAPaMU Y KOHAEHCMPOBaHHBIM XPOMAaTUHOM,
4yem B MaTepuane XUBOTHbLIX MHTAKTHOW rpynnbi.

Kpome Toro, B matepansHoOM sgpe B rpynne
cTpecca HeWpOHbl MMenu Bu3yarnbHo Gonee an-
nMNTUYECKyD (hOpMy CO CrNaXEeHHbIMW yrnamu,
B OTNMYMe OT HEMPOHOB B MHTAKTHOW rpynne ¢ 60-
nee BbIpaXXEHHON MNMpaMuaanbHO-NONMroHansHON
hopMoWi NepukaproHa.

B 6a3onaTtepanbHOM s4pe Y YacTu XKUBOTHbIX
KOHTPOINbHOM rpynnbl OTMeYeHbl bonee BblpaXeH-
Hble AOPLILKU MO CPABHEHWIO C MHTaKTHOW rpyn-
now.

Puc. 2. Mopgporniozausi MuHOanegudHo20 mesia MbILUU, OKpacka muoHUHOM 1o Memody Huccrisi, x400:
a, 6 — nameparibHoe s0po;
8, 2 — baso-nnameparbHoe si0po; 0, e — ba3o-meduarbHoe s10po;
a, 8, 0 — epyrna UHMaKmHbIX Mbiwed;
6, e, e — epyrna cmpeccupos8aHHbIX Mbiel
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CornacHo nomnyyYeHHbIM MOpPOMETPUYHECKUM
pesynbTataMm C MOCreayLLen CTatTucTmyeckon o6-
paboTkon YCTaHOBMNEHbI OOCTOBEPHbIE pa3nNUyus
Mo BCEM aHanuM3vpyeMmblM MOKasaTensM, Kpome
A0EepHO-LUMTONNa3MaTUYECKOro OTHOLLIEHUS.

[na naTepanbHOro sgpa OTMEYEHbl Creayto-
LLME CTaTUCTUYECKN 3HAYUMbIE PA3NNYKS:

- NEPUMETP NEPUKAPUOHa HEMpOHa — YMeHbLLEe-
Hve Ha 6,1 % (2,5-9,7 %) B rpynne cTtpecca [U —
(37,59 £ 7,36) mkMm, C — (35,3 £ 6,19) mkm];

- NepumMeTp sigpa HelpoHa — YMEeHbLUEHWe Ha
7,0 % (3,4-10,6 %) B rpynne ctpecca [N — (23,86 +
4,29) mkm, C — (22,19 + 4,38) mkm];

- nnowanb nepukapuoHa HempoHa — YMEHb-
weHwue Ha 20,7 % [15,0-26,3 %) B rpynne cTpecca
[N — (66,67 £ 21,61) mkm?, C — (52,89 + 14,9) Mkm?;

- OTHOCUTENMbHAaA Mrowaab MNepvKapuoHa Hen-
poHa — yMeHbLUeHne Ha 26,4 % (19,1-33,6 %) B rpyn-
ne ctpecca (M-1,1+0,5,C-0,81 1 0,3);

- nrowaab uMTonnasmMbl NepukapuoHa Hempo-
Ha — ymeHbLueHve Ha 19,0 % (12,6-25,4 %) B rpynne
ctpecca [M — (36,96 £ 13,8) mkm2, C — (29,94 +
9,15) mkm?;

- OTHOCUTENbHas Mnrowaab LuuTonnasmbl nepu-
KapvoHa HerpoHa — ymeHbLueHue Ha 25,0 % (16,7 —
33,3 %) B rpynne ctpecca (M — 0,6 £ 0,29, C —
0,45 £ 0,17);

- nrowage sapa HempoHa — YMEHbLUEHWE Ha
22,7 % (16,4-29,1 %) B rpynne ctpecca [U — (29,7
10,26) mkm?, C — (22,95 + 8,29) mkm?];

- OTHOCWTENbHasA Nnowanb sapa HewpoHa —
ymeHblieHne Ha 28,0 % (20,0-36,0 %) B rpynne
ctpecca (M-0,5+ 0,24, C-0,36 + 0,16).

[nsa 6asonatepanbHOro sapa MosfyYeHbl cne-
ayolime pesynbTarbl:

- NEPUMETP NEPUKAPUOHA HEWPOHA — YMEHbLLIE-
Hve Ha 12,3 % (9,3-15,3 %) B rpynne ctpecca [UN —
(47,17 £6,43) mkm, C — (41,36 £ 7,61) MKM];

- NepuMeTp sfapa HerpoHa — YMEHbLUEHVE Ha
11,6 % (8,5-14,8 %) B rpynne ctpecca [ — (29,15 +
4,31) mkm, C — (25,76 + 4,85) mkm];

- NnoLwaab nepvkapvoHa HelpoHa — YMeHb-
weHne Ha 24,8 % (19,2-30,5 %) B rpynne cTpec-
ca [M - (105,18 + 28,63) mkm?, C — (79,05 +
30,81) Mkm?];

- OTHOCUTENMbHaA Mrowaab NepyKapuoHa Hen-
poHa — yMmeHblleHuwe Ha 21,4 % (14,3-28,6 %)
B rpynne ctpecca (M —0,98 + 0,39, C - 0,77 £ 0,29);

- nrowags UMTOoNnasMbl nepukapuoHa Hewmpo-
Ha — ymeHbLueHne Ha 24,3 % (17,8-30,7 %) B rpynne
ctpecca [N — (60,26 + 19,42) mkm2, C — (45,63 +
19,52) Mkm?];

- OTHOCUTENbHAsA Nolwaab UuTonnasmbl ne-
pukapvoHa HempoHa — ymeHblieHve Ha 20,0 %
(12,7-27,3 %) B rpynne ctpecca (U — 0,55 + 0,23,
C-0,44+0,18);

-nrowage s4apa HempoHa —  YMEHbLUeHWe
Ha 25,6 % (19,5-31,7 %) B rpynne ctpecca [N —
(44,92 + 14,09) mkm?2, C — (33,43 + 13,51) mkm?];

- OTHOCMTENbHAaa Mnowadb sigpa HerWpoHa —
ymeHblleHne Ha 23,3 % (16,3-30,2 %) B rpynne
ctpecca [M-0,43 0,19, C-0,33 £ 0,13];.

B 6asomeguanbHOM sgpe  MUHOANEBUAOHOMO
Tena VMenucb LOCTOBEPHbIE PasnuuMs Mo ykasaH-
HbIM MOPOMETPUYECKNM MapaMeTpam:

- NepyMeTp nepuvkapuoHa HeWpoHa — YMEHb-
weHune Ha 7,3 % (3,0-11,6 %) B rpynne ctpecca [N —
(41,16 £ 9,67) mkm, C — (38,15 + 7,78) Mkm];

- NepyMeTp si4pa HerWpoHa — YMeEHbLUEHVEe Ha
6,5 % (2,6-10,3 %) B rpynne crpecca [ — 25,41 +
5,4 mkm, C — 23,77 £ 4,14 Mkm];

- Nrowagb nepukapvoHa HempoHa — yMeHbLLUe-
Hve Ha 15,8 % (8,3—23,2 %) B rpynne ctpecca [ —
(84,34 + 35,77) mkm2, C — (71,04 £ 25,55) mkm?];

- OTHOCUTENbHas  Nnowanb  NepvKapuoHa
HerpoHa — yMeHblueHune Ha 23,8 % (16,8-30,7 %)
B rpynne ctpecca (M- 1,01 £ 0,41, C—0,77 £ 0,26);

- Nnowaab uMTonnasmbl NepykapmoHa Henpo-
Ha — ymeHblueHue Ha 15,3 % (6,9-23,8 %) B rpynne
cTpecca [N — (48,17 + 22,46) mkm?, C — (40,78 +
17,75) Mkm?);

- OTHOCUTENbHasA nnowadb UuTonnasmMbl ne-
prvKapuoHa HeWpoHa — yMmeHblleHue Ha 22,8 %
(15,8-29,8 %) B rpynne ctpecca [ — 0,57 £ 0,24,
C-0,44+0,17];

- nnowagb sapa HeypoHa — YMEHbLUEHWE Ha
16,3 % (9,1-23,6 %) B rpynne ctpecca [U — (36,16
15,33) mkm?, C — (0,84 + 0,3) Mkm?];

- OTHOCMTENbHAA Mnowaab siapa HerWpoHa —
ymeHblleHnne Ha 25,0 % (15,9-31,8 %) B rpynne
ctpecca (M-0,44 £0,2,C-0,33 £ 0,12).

CornacHo nonyyeHHbIM pesynbtatam B JIA,
BJTA 1 BMA wnmenuch artpoduyeckve U3MEHeHNs
HENPOHOB, HE COMPOBOXAAKLIMECH 3HAYUTENb-
HbIM M3MEHEHME MX MIOTHOCTU. [py 3TOM nokasa-
Tenu nnowazen uuTonnasmel, sapa u nepukapmo-
Ha MO CPaBHEHMWIO C UX NEPUMETPOM MMenu bornee
BblPa)XEHHOE YMEHbLLEHUE, YTO MO MOAYII0 CXOXEe
c obHapyxeHHbIMM B CA3 pasnuumamu, 1 nokasbl-
BaeT GonbLUY0 KOHCEPBATUBHOCTbL «MEPUMETPOB»
1 BoMbLUY0 NTAbMNBHOCTL «NIoLlafen» HEMPOHOB.

B Hay4yHOW nuTepaType MMerTCsa pasHOpPOaHbIE
N NPOTUBOPEYUBBIE OAHHBIE OTHOCUTENBHO peakLuii
MWHOANeBMOHOrO Tena M rvnnokamna Ha CTpecc.
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Cpean HuX u3yyaloT BknNag AodaMUHEePruyeckux
N CEPOTOHMHEPTNYECKMX HEMPOHOB B peakuun opra-
HM3Ma Ha cTpecc. Kpome Toro, nccnegosartenu oue-
HVBann M3MEeHEeHUs1 B KaYeCTBEHHbIX U KOMNUYECTBEH-
HbIX XapakTepucTUKax MUTOXOHOPUANbHOTO 3BEHa,
aKTUBaLMW HEMPOHOB U U3MEHEHNe MopPdONorMn mx
OTPOCTKOB MOJ, BAMAHWUEM XPOHUYECKOrO CoLnarnsbHo-
ro cTpecca nopaxeHusl.

Tak, ogHW aBTOpbl OMUCanM 3HavMTEnbHoe
CHWXKeHMe aKcrnpeccun peuentopoB godamvHa D1
B MMHOAMNEBMOHOM Terne CTPECCUPOBAHHBIX «4YyB-
CTBUTENMbHBLIX» Mbilel, HO He B CA1, 1 He nonyuunm
OOCTOBEPHbIX N3MEHEHUI B 3KCNPEeCcCcun peLenTopoB
D2 Hu B amurgane, Hu B CAL [3].

Opyrme aBTOpbl HE MONy4Mnu [OOCTOBEPHbIX
pasnuuMin No obovMM TUMam PeLenTopoB HU B MWH-
AaneenaHoMm Tene, HU B runnokamne [4]. CornacHo
ncecnegoBaHUaM MOpPEOorMmM OTPOCTKOB HEMPOHOB
nog OevcTBMeM YKa3aHHbIX CTUMYMNOB MOBbILLAETCA
N KONWYECTBO, U NIIOTHOCTb OTPOCTKOB, @ TakkKe KX
BeTtBneHve B JIA n BJIA [5]. lNpy 3TOM MHTaKTHbIE
MbILLKW, HOKaYTHbIE MO reHy TPaHCNopTepPy CEPOTOHM-
Ha (5-HTT) nmenn cxoxume nsmeHeHuss Co CTpeccu-
POBaHHbLIMM XMBOTHLIMU «OMUKOTO» TWMa, YTO MoKa-
3blBaeT pofb roMeocTasa CepoTOHVMHA B JaHHOM
npouecce.

Mpn u3yyeHun yyactTus MUTOXOHApPUANbHOro
3BEHa, YCTAHOBMEHO 3HaYUTENbHOE CHWXKEHWE Mu-
TOXOHAPWANbLHOW Macchl, KOnmMyecTBa KOnuin MuUTO-
xoHgpuansHon AHK (MutOHK) n nosbiweHne muTo-
tarmm 1 mytauun B mutOHK B BJIA, HO He CAl
n CA3 rmnnokamna [6]. WccrnepoBaHve akTtuaumm
HEMpPOHOB C MOMOLLBIO aHanusa akcrnpeccum 6enkos
cemenctBa Fos nokasarno, 4to B BJIA konuyectso
FOS-No3nTMBHBLIX KNETOK BO3pacTaeT npu couuanb-
HoMm cTpecce [9]. OgHako nNpu pasfgensHOM U3ydeHun
BKrnaga c-Fos (6bicTpo nHaoyumpyemas dopma) n del-
taFosB (bonee crabunbHasi nsocopma) yctaHoBne-
HO, YTO KOMWYECTBO C-FOS-NO3WUTUBHBLIX KNETOK B
nepsble AHW cTpecca nosbiwaeTcs B BIIA, a 3atem
BO3BpaLLlaeTcd K HOpMe, a B BEHTparnbHOM rnno-
kamne HaobopOoT, CHayana CHWxaeTcd, a 3aTeM npu-
XOAMT K ncxogHomy yposHto [7]. Mpu atom, no gaH-
HbIM [OpYyrMX aBTOPOB, HAa KOHEL, JKCrepumeHTa
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