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Lienb: M3yunTb BAMAHME MOLENMPOBAHHOM JENPEeCccum, He CBA3AHHOW CO CTPECCOM, Ha rMMNoTanamo-runodusapHo-HanoYeyHnKosyto cuctemy (MHC)
Y MblLLe.

Matepuan u MmeToabl: SKCreprMeHTbl NpoBeaeHbl Ha 24 Mbiwax nopoabl C57BL/6 Becom 20-25 r, pa3aenéHHbIX Ha 2 rpynnbl: SKCNepUMeHTaIbHas
rpynna BKAtOYaNa }KMBOTHbIX, KOTOPbIM MPOU3BOAMNOCH MOZEMPOBAHNE JeNPecCUU BBEAEHVWEM PE3EPTMHA; KOHTPOIbHOM rpynre BMeCTo pesepnu-
Ha BBOAW/IN GU3UONOTMYECKUIA PacTBOP. M0 OKOHYAHUM IKCMEPUMEHTA BbIMOJHEHbI MOBEAEHUYECKME TECTbl (OTKPbITOE Nose, NPeAnoYTeHNe caxapo-
3bl, NPUHYAMTENBHOE NNABAHWE), U3MEPEHA KOHLIEHTPALMA KOPTUKOCTEPOHA B KPOBU MeToaom ELISA, nponsseséH MMUAK-aHANN3 TMCTONOTUYECKUX
M3MeHEHWI B Hagno4YeyHuKe n Tumyce. CTatucTmyeckas obpaboTka AaHHbIX NPOBOAMAACL C NPUMEHEHWEM nporpammbl SPSS 27.0.1; pasanuuns cum-
Tanucb 3Ha4Mmbimu npm p<0,05.

Pe3ynbTathl: y }KMUBOTHbIX I3KCNEPUMEHTANIbHOW TPYNMbl MO CPABHEHMIO C KUBOTHBIMU KOHTPONbHOM rPYMMbl OTMEYEH CTAaTUCTUYECKM 3HAUMMO bonee
BbICOKMIA YpOBEHb KOPTUKOCTEPOHA B Kposw (p<0,01), 3HauMMble M3MeHEHUA NOBEeAEHUsA B TeCTe OTKPbITOe nosie (MporaeHHOe PaccTofHWUe, Kou-
YEeCTBO BEPTUKaNbHbIX CTOEK, KonnyecTBo bontocos, p<0,01), cHUxeHWe npeanouTeHus caxaposbl (p<0.01) 1 cokpalleHue akTMBHOM dasbl B TecTe
NpUHyauUTENbHOTO NnaBaHusa (p<0,01). Kpome Toro, y mMblilei 3KCMEPUMEHTaNbHOW FPyNMbl N0 CPAaBHEHWUIO C KOHTPOIbHOM rpynnoii obHapyeHo
CTaTUCTMYECKM 3HAUMMOe YBeNNYEHWE YAENbHOM MOWaAM CeTYaTOM 30Hbl KOpbl Hagmo4euHnKoB (p<0,05), a TakKe NoWazmM COHMMOLMTOB U UX
A4ep B Heil (p<0,05). B TUMyCe }KMBOTHbIX 3KCMEPUMEHTANbHOM rPyMbl N0 CPABHEHWIO C KOHTPOIbHOM rPYNmnoi OTMEYEHO CTAaTUCTUYECKU 3HAYMMOE
YyMeHbLUEHME KOPKOBO-MO3T0BOro COOTHoLeHMA (p<0,01); a TakKe yBeNUYEHME yAENbHOW NAOLWAAN MaKpoharos, 3axXBaTMBLLMX aNoONTO3HbIE TE/bLA
(p<0,01), no cpaBHEHWMIO C KOHTPONBbHbIMU }KUBOTHBIMU.

3aKntoueHne: MoLeIMPOBaHHAA AeNpeccus y Mbllel, He CBA3aHHaA Co CTPeccom, MybuHa KOTopoi oueHMBanach NoBeAeHYECKUMU peakLuuamm,
BbI3bIBasa akTMBaLymio MHC, npoABAAtoLLYOCA NOBbILLEHMEM YPOBHA KOPTUKOCTEPOHA, TMNEepniasuneit ceT4aTon 30Hbl KOPbl HaZMOYEYHUKOB, TUnep-
Tpodueit COHTMOLUTOB U X AAEP B HEW, A TaKKE MUKPOCKOMUYECKMMU U3SMEHEHUAMM B TUMYCE, CBUAETENbCTBYIOLLMMU 06 acCOLUMMPOBAHHON UM-
MyHocynpeccuu. Takum ob6pa3om, uccnesoBaHne NOKas3ano, Yto, HapAZy C XOPOLLO U3BECTHbIM GeHOMEHOM Pa3BUTUA Aenpeccua Ha GOHEe XPOHMYe-
CKOTO CTPecc-accoLyMpOBaHHOTO MOBbIWeHUA akTUBHOCTU TTHC, nMmeeT mecTo 06paTHbI MexaHU3M, NPUBOAALLMIA K akTBaLmu MHC npu passutum
[lenpeccuu, He CBA3aHHOM CO CTPECCOM, KOTOPbI HEOBXOAMMO YUUTLIBATb NPU BbIPAabOTKE HOBbIX MOAXOLOB K IEUEHUIO Aenpeccum.

Kniouesble cnosa: denpeccus, 2unomanamo-2unogpu3apHo-HadnoyeyHUKO8AA CUCMEMA, KOPMUKOCMEPOH, UMMYHHAA CUCMeMa, MblWU.
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Objective: To study the effect of modelled depression not associated with stress on the hypothalamic-pituitary-adrenal system (HPAS) in mice.
Methods: The experiment was conducted on the twenty-four C57BL/6 mice weighing 20-25 g, divided into two groups: an experimental one, involving
animals with reserpine-induced depression, and a control one, the animals of which were administered normal saline instead of reserpine solution. At
the end of the experiment, behavioral tests were performed (open field, sucrose preference, forced swimming), and the corticosterone concentration
in blood was measured using ELISA. Image analysis of histological changes in the adrenal gland and thymus was performed. All results were statistically
processed using SPSS 27.0.1 software, with p<0.05 indicating the significance of differences.

Results: Animals of the experimental group showed a significantly higher level of corticosterone in the blood (p<0.01), significant changes in behavior
in the open field test (distance traveled, rearing, frequency of urination and defecation, p<0.01), reduced sucrose preference (p<0.01) and shortened
duration of the active phase in the forced swimming test (p<0.01) than the animals of the control group. Besides, in the mice of the experimental group,
a significant increase in the volume density of the zona fasciculata of the adrenal cortex was found (p<0.05), as well as the area of its spongiocytes and
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their nuclei (p<0.05). In the thymus of the experimental animals, a significant decrease in the cortex-medulla ratio was noted (p<0.05); and an increase
in the volume density of tingible body macrophages (p<0.05) compared to the control group of mice.

Conclusion: Modelled depression, not associated with stress, the depth of which was assessed by behavioral tests, caused activation of the HPAS,
manifested by increased corticosterone levels, hyperplasia of the zona fasciculata of the adrenal cortex, hypertrophy of its spongiocytes and their nuclei,
as well as changes in the thymus, indicating associated immunosuppression. Thus, the study showed that, along with the well-known phenomenon
of the development of depression against the background of chronic stress-associated activation of HPAS, there is an inverse mechanism leading to
activation of the HPAS during the development of depression not associated with stress, which must be taken into account when developing the new

strategies of treating depression.
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BBEAEHME

[Jenpeccus — Hambonee pacnpocTpaHEHHOe HapyLleHWe ncu-
XMYecKoro 340poBbA [1], M pocT eé pacnpocTpaHEHHOCTH ABNAETCA
HacTopaxkueatowwyM. Tak, B 1990 roay oHa 6bina obHapyxeHa y 172
MJTH YenoBeK, a B 2017 roay —y 258 M/H, TO eCTb YBeIYeHMne cocTa-
Buno 49,86% [2]. MaHaemmsa COVID-19 yxyalumnna noaoxKeHue aen ¢
[AenpeccuBHbIMU paccTpoitcTBamu B mupe. Mo aaHHbim BO3 [3], co-
rnacHo uccnegosaHuam Institute of Health Metrics and Evaluation.
Global Health Data Exchange (GHDx), no coctosHuto Ha 4 mapTa
2023 roaa evi cTpagaet 3,8% HaceneHus, B Tom yucne 5% B3pocibix
nofent. Bo BcEm mupe oT genpeccun cTpagaet nopagka 280 muna-
NIMOHOB YenoBek [4, 5]. OaHaKko 3dpdeKTMBHOE NeyeHne aenpeccuu,
Mo-NPEXHEMY, OCTaéTCA HepelEHHOW 3adadyeil CoBpeMeHHOW me-
AnunHbl [6]. TpebyeTca BcemepHO yaydlwatb NPodUNaKTURY U fe-
YyeHuWe genpeccun, OgHaKo 3Ta 3aZaya He BbiNosHUMa 6e3 nyywero
MOHMMaHUA eé MexaHW3MOB.

B natodmsmnonornm genpeccuu, runotanamo-rmnodusapHo-Hasa-
nodyeyHnkosan ocb (IMMHO) nNpuU3HAETCA OCHOBHLIM CBA3YHOLLMM 3Be-
HOM MeXy HECKONBbKMMM UHAYLMPYIOLLMMU MOMEHTAMM, TAKMMM KaK
AVNCOYHKLMOHANbHBIV HeMporeHes v HapyLleHne HermpoTPaHCMMCCUN,
a TaKKe MMMYHOMIOTMYECKMe U SHAOKPUHHBIE dakTopbl [7-10]. CocTo-
AHne ITHO aBnAeTca KPUTUYHBIM ANA NOAAEPHaAHMA NCUXMYECKOTro U
du3nyeckoro 350poBbA. MHOrOUUCIEHHbIE SKCMEPUMEHTBI NMOKa3anu,
4TO MOAENMPOBAHHbIN CTPecc BbI3bIBAET akTMBaumio IMHC, yto npuso-
[OUT K pasBuTMiO genpeccun. KaMHMYecKkre nccnefoBaHva nokasany,
yto ancperynauma MMHC cBsAzaHa ¢ pa3BUTMEM KaK GUBUYECKUX, TaK U
ncmMxmyeckux pacctpoincts [10-13]. OgHMM U3 3BeHbEB NaToreHesa Ae-
npeccvn y yenoseka asnaetca aucperynauma MHO, npoasneHnem Ko-
TOPOWV ABNAETCA OBHAPYKEHHAA NPU ayTOMNCKM Y NALMEHTOB C TAXKENOM
[enpeccuei rmnepnaasms ceT4aTon 30HbI Kopbl HaZno4YeuyHuKos [14].

YcTaHOBNEHO, YTO NPU CTPECCE BbIOPOC INIIOKOKOPTUKOMAOB NpK-
BOAMT K CHUMKEHMWIO YPOBHA HEMPOTPOOUYECKMX GaKTOPOB B rMMMO-
Kamne, YTo NPUBOAUT K PA3BUTUIO B HEM aTPODUUECKUX U3MEHEHUI
W Pa3BUTUIO Aenpeccuu, B To BPeMS Kak 3pdeKTBHble aHTMAenpec-
CaHTbl CNOCO6HbI NOBbICUTL YPOBEHb MOC/ELHMX B FTOSIOBHOM MO3re,
BbICTYNUTb NpomMoyTepoM  AndPepeHUMPOBKM  TMMNOKaMMaabHbIX
npeaLecTBEHHUKOB M HOPMaNM30BaTb MOHOAMMHIEPTUYECKYIO CU-
HanTuyeckyto TpaHcmucento [10]. OaHaKo, Kak BAUSAET cama Aenpec-
cuA Ha [THO, ocTaétca HeM3yYeHHbIM.

LLENb UCCNEQOBAHMUA

M3yunTb BAMAHME MOAEMPOBAHHOMN AENpPeccuu, He CBA3aHHOM
CO CTPECCOM, Ha rMMNOTaNamMo-TUNOGHU3aPHO-HALNOYEYHMKOBYIO CU-
ctemy (ITHC) y mblwwei.
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INTRODUCTION

Depression is the most common mental problem worldwide
[1], and its fast spread is threatening. The number of incident cas-
es of depression worldwide increased from 172 million in 1990
to 258 million in 2017, comprising an increase of 49.86% [2]. The
emergence of the COVID-19 pandemic has even more exacerbat-
ed specific determinants of depressive disorders. According to
WHO, based on the data obtained from the Institute of Health
Metrics and Evaluation. Global Health Data Exchange (GHDx) [3]
by March 4, 2023, the overall prevalence of depression reached
3.8%, while in adults, it comprised 5%. Currently, over 280 million
people suffer from depression [4, 5]. So far, the effective treat-
ment of depression remains to be an unresolved problem [6].
Better prevention and treatment strategies are required to con-
trol the spread of this disorder, but this task is impossible without
a better understanding of its pathogenesis.

In the pathophysiology of depression, the hypothalamic-pitu-
itary-adrenal axis (HPAA) is recognized as a major neurobiological
link between its inducing factors, such as dysfunctional neurogen-
esis and neurotransmission, immunological and endocrine factors
[7-10]. The condition of the HPAA is critical for maintaining mental
and physical health. Experimental research showed that in mod-
elled stress, activation of HPAA results in the development of de-
pression. Clinical investigations demonstrated that dysregulation of
the HPAA has been linked to several mental and physical disorders
[10-13]. Activation of the HPAA is considered one of the links to
the pathogenesis of depression in humans, as confirmed by the au-
topsy finding of hyperplasia of the zona fasciculata of the adrenal
cortex in patients with heavy depression [14].

In stress, glucocorticoid signaling reduces the level of neuro-
trophic factors, such as brain-derived neurotrophic factor (BDNF),
in the hippocampus, resulting in its atrophic changes and the de-
velopment of depression. Effective antidepressants increase the
level of BDNF in the brain, promote differentiation of hippocampal
progenitors, and alter monoaminergic synaptic transmission [10],
but it remains unclear how depression itself affects HPAA.

PURPOSE OF THE STUDY

To study the effect of modelled depression not associated
with stress on the HPAS in mice.

METHODS

Twenty-four C57BL/6 mice weighing 20-25 g were involved
in the study. They were housed with 3-4 mice per cage, 12-hour



