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AHHOTALMA

3ebpapaHuo (zebrafish, Danio rerio) — Hebonbluas NpecHOBOAHaA KOCTHaA pblba, KOTOpan cerofHs BCE 6onee aKTUBHO Npu-
MeHAETCA B BMOMEAMLIMHCKUX UCCNeoBaHUAX, B TOM Yucnie B Herpobuonorum u buonoruyeckon ncvxmatpum. Mo umcny
MCMONb30BaHHbIX B r0f, MUBOTHBIX Ha CerofHA 3e6pafaHno ABNAETCA BTOPbIM (NOC/e MbILLel) MOfAeNbHbIM 06EKTOM B 610-
MeauLMHe. 3Ha4MMOCTb AaHHOW Mofienu TakKe 06yCnoBneHa NPOCTOTOM €€ UCMONb30BaHUA B IKCMIEPUMEHTE, HU3KOM CTOM-
MOCTbI0, KOHCEPBATUBHOCTbI0 GU3NONOTUM pbib, OCTATOYHO BbICOKOM MEHETUUECKOM roMoniorveit ¢ niogsMu (70%), bbicTpbiM
Pa3BUTMEM, a TaKHKe MOTEHLMATNOM BbICOKOMPOMU3BOAMTEBHONO BUOCKPUHMHIA NPENapaToB M FEeHETUYECKUX MyTaLMi.

Ha ocHoBaHWu 15-neTHero onbiTa sKCnepuMeHTanbHov paboTsl Tabopatopuu B goknage chopMynmMpoBaHbl NPUHLMMLI NpK-
MeHeHuA 3ebpafiaHno B UCCNefoBaHUAX pAAa NaTonoruin Mosra (0CTPOro U XPOHWYECKOro cTpecca, TPeBoru, fenpeccuu
W [p.) M U3YYEHUN UX MONEKYNAPHBIX MeXaHWU3MOB. PaccMOTpeHb! CyLecTByloLLME NOBEAEHYECKME MOAENN ANA U3YYeHUs
naToreHe3a LieHTpanbHoi HepBHoM cucteMbl (LIHC), a TakKe npuBefeHbl HOBble COBCTBEHHbIE [JaHHbIE O BaXKHOW POnM 3e-
bpagaHno B HeMpOHMONOrMYECKMX UCCNEA0BAHUAX NaMATU. TaKKe NPOAEMOHCTPMPOBAHA YCMELLHOCTb MyNbTUAUCLMIIN-
HapHOM MHTerpauum Mofenev Ha 3ebpafaHvo C HOBEMLUMMM MeTofaMW BMONOrMYeckUx UCCnefoBaHUA MONEKYNAPHOI
buonorum, 6MoMHGOPMaTMKKM, OMUKCHBIX TEXHOMOTMIA U METO[0B XMMUYeCKoW bronoruu. Hanpumep, Npy XpoHUYecKoM
cTpecce noBeAeHYeckne apdeKTMBHbIE CUHAPOMbI B3POCNbIX 3e6pafaHMo COMPOBOMKAAITCA M3MEHEHUEM HelpoXMMUK
(MeTabonn3ama cepoToHnHa 1 fodamMmnHa B TeneHLedanoHe), a TakKe U3MEHEHUAMM MO3roBOI IKCMPECCUM MEHOB peLienTo-
POB HEMPOTPAHCMMTTEPOB, PAAA MMMaNbHbIX 6UOMApPKEPHbIX MEHOB, @ TaK!Ke LIUTOCKENETHBIX FEHOB W FeHOB, KOAMPYIOLLMX
Mpo- 1 MPOTMBOBOCNANNTENbHBIE LIUTOKMHBI.

Ocobo paccMoTpeHbl HEMPOMMMYHHbIE M 3NWreHeTU4Yeckue npoueccel npu natoreHese LIHC Ha mopenax 3ebpapanwo,
a TaKe M3MEHEHWUA B 3KCMPECCUM anonTOTUYECKMX FeHOB B Mo3re pbl6. B goknage Takwe npvBedeHbl COBCTBEHHblE
AaHHbIe M0 NMPUMEHEHWI0 CUCTEM WUCKYCCTBEHHOrO uHTennekTa (M) ana usyyeHna nosefeqna 3ebpaganno, B TOM uncne
npv OeiCTBMM LLIMPOKOr0 CreKTpa HeMpOTPOMHbLIX NPenapaToB, BKAKYaA aHKCUONUTUKK, aHTUAENPeCcCaHTbl, NCUXOCTUMY-
NAHTBI W FannioLMHOreHbl, PACCMOTPEHa TPaHCAALMOHHAA PeleBaHTHOCTb TaKMX JaHHbIX.

3ebpapaHuo ABNAETCA CTPATErMYECKUM U NePCreKTUBHBIM MOAENbHBIM OPraHU3MOM ANA UCCNe[0BaHUI B 0611aCTH TpaHC-
NAUMOHHOM HeMpobuonorMy, a TakKe [NIA Co3OaHWUA HOBbIX Mofenen natoreHesa LIHC v noucka HoBbIX NEKApCTBEHHbIX
CPenCTB 1A NIeYEHUA LUMPOKOro crekTpa 3aboneBaHWi Mo3ra yenoseka. CnegyeT 0cobo NoguepKHYTb BaXKHOCTb Mccrie-
A0BaHWi natoreHesa 3abonesaHui LIHC Ha 3e6papaHvo, 3BONIOLMOHHAA KOHCEPBATMBHOCTbL M NPOCTOTa NabopaTopHoro
NPUMEHEHWUA KOTOPbIX YCMELLHO BbIABMAIOT HOBble GUOMapKepbl, MeXaHWU3Mbl CNIOMKHbIX MeTeporeHHbIX 3aboneBaHuii Mo3ra,
a TaKKe NoTeHLManbHble MULLEHW ANA UX KoppeKuuw. Mpu 3ToM ocobeHHOCTV bronorum u Heiipoduamonorum 3ebpaga-
HMO MO3BOJIAKT peLuaTb [OMOJHUTENbHbIE SKCMEPUMEHTaNbHbIE 3aayu, TeM CaMbiM JOMOJHAA CBEAEHWA, MOAyYeHHble
B 6onee TpagMLIMOHHBIX IKCMEPUMEHTANTbHBIX (FKUBOTHBIX) MOLENAX Ha rpbI3yHax.
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AOMOJIHUTE/IbHAA UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpLI NOATBEPHKAAIOT COOTBETCTBIE CBOEMO aBTOPCTBa MerayHapoaHbIM Kputepmam ICMJE (Bce aBTo-
Pbl BHEC/IM CYLLIECTBEHHbI BKNa/, B pa3paboTy KOHLIENUMM, NPoBeeH1e 1CCneoBaHNA 1 NOAr0TOBKY CTaTby, MPOYNM 1 0f06-
PUAV GUHANBHYIO Bepcuio nepef nybnunKkaumen).

KoHdnuKT uHTepecoB. ABTOpbI EKNAPUPYIOT OTCYTCTBE ABHbIX U MOTEHLMASBHBIX KOH(IMKTOB MHTEPECOB, CBA3aHHbIX C My6-
NNKAaLMEN HACTOALLLEA CTaTbW.
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ABSTRACT

The zebrafish (Danio rerio) is a small freshwater teleost fish species that is increasingly utilized in biomedical research,
particularly in neuroscience and biological psychiatry. Currently, zebrafish is the second-most utilized model organism in
biomedicine globally, after mice, based on the number of animals tested each year. The model’s significance results from
its experimental ease of use, affordability, conservation of fish physiology, relatively high genetic homology with humans
(70%), rapid development, and potential for high-throughput bioscreening of drugs and genetic mutations.

Over the past 15 years, our laboratory has conducted extensive experimental work to establish the principles behind using
zebrafish to study various brain pathologies, including acute and chronic stress, anxiety, and depression, as well as probing
their molecular mechanisms. In addition, existing behavioral models to study the central nervous system (CNS) development
and new data on the zebrafish’s critical role in memory research were reviewed. Furthermore, this study will illustrate
the effectiveness of integrating zebrafish models with advanced biological research techniques, such as molecular biology,
bioinformatics, omics technologies, and chemical biology methods. For example, adult zebrafish experiencing chronic stress
exhibit behavioral affective syndromes along with changes in neurochemistry, specifically in the metabolism of serotonin
and dopamine in the telencephalon. Moreover, alterations in the expression of genes regulating neurotransmitter receptors,
glial biomarkers, cytoskeleton, and pro- and anti-inflammatory cytokines, occur in the brain.

In particular, we will focus on neuroimmune and epigenetic mechanisms of CNS pathogenesis in zebrafish models, including
changes in the expression of apoptotic genes in the brain. Additionally, our own findings on using artificial intelligence (Al)
systems to study zebrafish behavior after administering various neurotropic drugs, such as anxiolytics, antidepressants,
psychostimulants, and hallucinogens will be presented.

In general, zebrafish is a strategic and promising model organism for translational neuroscience research, creating new
models of CNS pathogenesis and finding new drugs to treat various human brain diseases. Studies of CNS pathogenesis
in zebrafish are critical because of their evolutionary conservatism and ease of laboratory application, revealing novel
brain disease biomarkers and potential remediation targets. Meanwhile, certain distinctive aspects of the biology and
neurophysiology of zebrafish facilitate the resolution of supplementary experimental issues, thereby enhancing data and
discoveries attained in typical animal models using rodents.
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