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Beeoenue. Xonecmas — 3acmotl dcenuu, KOmopulii NPUBOOUM K NOCMYNIEHUIO ee KOMNOHEHMO8 8 KPOBb, YUMo OKa-
3bl8AEN MOKCUHECKOEe B030€UCMEUe HA PA3IULHbLE OP2ANbL U CUCIEMbL, 8KII0UASL 20106H0U Mo32. [Ipedcmasnsio un-
mepec uzyuumy eiusHUe OAHHOU NAMOIOSUU HA HEUPOHbL PUIO2eHeMUYECcKU OpeBHell 2PYUEBUOHOT KOPbl 20/108HO20

MO3ed KpblC.

Lenv. Oyenums mopghodynKyuonaibuvie uMeHeHus HeUpoHO8 ZpPYULeSUOHOU KOPbl 207108HO20M0320 KpbiC
npu xonecmase, a Maxdice CPAGHUMy UX ¢ paree YCmaHoGIeHHBIMU HAPYULEHUSMU 6 HeUPOHAX (PUL02eHEMUYECKU HO-

801 U NEPEeX0OHOU KOPb.

Mamepuan u memoovl. Hccnedosanu metiponvl 6mopozco u mpemvezo CHos pYUueBUOHOU. KOpbl Mo32a
KpblC 8 pasmble CPOKU NOCIe NepessisKu/nepepesku y Hux oduje2o JHcenuHo2o Mpomoxa. U » JI0JHCHOU
onepayuu (Koumpoan). Mcnonv3o6aiu cucmonocuieckutl, UCmoXuMudeckuil, Moppomempuieckuil, cmamucmuye-

CKULL MEmoobl.

P63yﬂbmambl. B Heﬁponax 6MOopoco Cnos epymeeudﬂoﬁ KOpbl 6blA671€HblL YMEPEHHbLIE SUCONOCUYEeCKUE USMEHEHUSL,

6 HeMVPOHClX mpembveco Cl0A USMEHEHUS He 6bIAGIANUCD.

Buioowl. Hetiponvl ghunocenemuuecku opesneii epyuleUOHOU KOPbl MO32d KpbLC BPOSLGISIOM OOIbULYIO YCIOUYU-
80CHIbL K NOONEYEHOUHOMY XONECMA3Y, N0 CPABHEHUIO C HEUPOHAMU HOBOU U NPOMENCYNMOYHOU KOPbI.
Knroueswie cnosa: kpoicol, 207106HOU MO32, 2pYULESUOHAS KOPA, HEUPOHbL, X01eCma3

Ana  yumupoeanua: Ycmoiiuueocmo

HelpoOHO8  2PYULeSUOHOU  KOpbl

mosea k. xonecmasy / T. B. Kmumymo,

A. B. 3aepko, C. B. Emenvsnuux, C. M. 3umamxun // JKypuan I poonenckoeo 2ocyoapcmeeHno20 MeOuyuHCKo20 YHugepcumemad.
2025. T. 23, Ne 6. C. 601-609. https://doi.org/10.25298/2221-8785-2025-23-6-601-609

Beeoenue

Xosecta3z — 3aCTOM JKENYU B pe3ysibTaTe Hapy-
IICHUsS €€ OTTOKa W3 TICUEHU B JIBEHAJIATHIICP-
CcTHY!0 KHIKy. COMpOBOXKIAETCS TOBBIIIEHHBIM
MOCTYTUICHUEM KOMIIOHEHTOB JKEIYH B KPOBb; UTO
OKa3bIBACT TOKCHYECKOE BO3JICHCTBUE Ha /Pa3iiny-
HBIE OpraHbl U CHCTEMbI, BKJIIOYas LCHTPAIbHYIO
HEpPBHYIO cucTeMy. MHorue 3a00JieBaHus ICYSHA U
JKETYEBBIBOSIINX ITyTeH COMPOBOXKIAFOTCS TaKHM
OCIIO’)KHEHHeM, Kak xosiecta3. OCOOCHHO 4acTo OHO
BCTpeYaeTcs MpH JKelTYeKaMeHHO 00lie3HH, KOTO-
poii crpagaet 6osiee 10% HaceneHus iaHeTsl [1].

Panee Hamu ObLTO YCTaHOBIEHO, UTO MPH TOATIE-
YEHOYHOM XOJIECTa3€ B.TOJIOBHOM MO3I€ KpPbIC pa3-
BUBAOTCS TSDKEIbIE MOP(POIOFHYECKIE H3MEHEHHUS.
Taxk, B QumoreHeTH9eCKH HOBOM Kope Mo3ra (J100-
Hasl, TeMEHHAs1)BO3PACTAET YHCIIO THIIEPXPOMHBIX,
CMOPIIIEHHBIX HEHPOHOB U KJIETOK-TeHeH, Haboa-
eTcs caTelUIMTO3 M HelipoHodarus, Tnoens 10 30%
HEUpOHOB [2, 3]. DUIOreHETUYECKU MEepPeXOaHAs
KOpPa; Ha IPUMEpe TOSICHOM KOPHI, TAK)KE pearupyer
Ha X0JIeCTa3:MaccoBOU r'mOebi0 HEUPOHOB (YMEHbB-
[1aeTCsi UX YHUCIIO, OCOOCHHO XOIMHEPTHYECKHUX),
HEHPOHBI YMCHBIIAIOTCS B pa3Mepax, CTaHOBSTCS
BBITSIHYThIMHU, THIIEPXPOMHBIMH U CMOPIIICHHBIMH,
a B COXPAaHUBIINXCS HEWPOHAX CHIKASTCS COJEp-
skanue pubonykineonporenHoB (PHII). XomnecraTu-
YecKue HapymieHuss Mop(odyHKIIMOHAIBHOTO CO-
CTOSTHUSI HEHPOHOB HAUYMHAIOTCS M 3aKAHYHBAIOTCS
paHblIe B MEIKOKIECTOYHOM, YeM B KPYIHOKIICTOY-
HOM CJIO€ TIOSICHOU KOpHI [4].

[IpencraBnisyio WHTEpPEC HM3YYUTh B TaKUX IKE
YCIIOBUSIX XOJIecTa3a M3MEHEHUs HEHMpPOHOB (HIIO-
FEHETUYECKHU IPEBHEH, IPYLIEBUAHON KOPHI TOJIOB-
HOT'0 MO3Ta KpBIC.
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Heav uccneoosanusn. Ouennts MophHodyHK-
LUOHAJIBHbIE U3MEHEHMSI HEHMPOHOB IPYLIECBUIHOMN
KOPBI FOJIOBHOT'O MO3ra KpPBIC NP XOJIECTA3€, a TaK-
JK€ CPaBHHUTh UX C PaHEE YCTaHOBJIECHHBIMH Hapy-
MICHUSAMHU B HEHpoHaX (UIOTEHETUICCKH HOBOW M
MEPEXOJHON KOPBI.

Mamepuan u memoowt

B pabote ucnons3zoBanbl 72 GecriopogHbie Oe-
JIbIE€ KpBICHI-caMIIbl Maccor 225+25 rpammos. Kon-
TPOJIBHBIX M OIIBITHBIX JKUBOTHBIX COJAEPKAIN B
CTaHIAPTHBIX YCIOBUAX BUBapus | pogHEHCKOro
rOCyJIJapCTBEHHOTO MEIUIIMHCKOTO YHUBEPCHUTETA,
B MHJIMBUIYaJbHBIX KJIETKaX CO CBOOOTHBIM JIOCTY-
TIOM K BOJI€ M MoJIHOLIeHHO! nuine. MccnenoBanue
MPOBEIEHO B COOTBETCTBMU C NPUHLUIAMH OHO-
STUKH " TpeOoBanmsIMH J{npekTuBrl EBpomeiickoro
[Mapmamentan CoBera Ne2010/63/EU 0122.09.2010
0 3alIUTe KUBOTHBIX, HCIIOJIB3YIOIINXCS U HAyd-
HBIX 1ienelt [5]. Ha gannoe uccnegoBanue moay4eHo
pasperieHue KOMUTETa 10 OMOMEANLIMHCKON ITHKE
I'poaHEHCKOr0 TroCyIapCTBEHHOTO MEIUIIMHCKO-
ro yauBepcuteta (mporokxos Ne 1 ot 11.01.2024).
Jns mMonenupoBaHusl TMOATIEYEHOYHOTO XOJecTas3a
WCIIOJIb30BAJIM TIepepe3Ky OOIIEro >KeIYHOro Mpo-
toka (OXKII) mexay AByMst Turatypamu Ha 2—3 MM
HUKE MeCTa CIMSHMS MEYEHOYHBIX MPOTOKOB [6].
Br160p ypoBHS TiepeBs3KH/Tepepe3Kn 00YCIOBICH
TEM, YTO IIEPEBSA3KA BBIIIE ITOI'0 YPOBHS MOXKET HE
MIPUBOJNTH K MOJHOMY XOJIECTa3y, a HIKE HETO B
OXII BnagaroT MHOTOYHCIIEHHBIE TIPOTOKHU TOKE-
JIyJTOYHON JKeJse3bl, TepeBsi3ka KOTOPHIX MPUBOIUT
K Pa3BUTHUIO NMaHKpeaTUTa M OBICTPON rudeim Bcex
JKUBOTHBIX [7]. JKMBOTHBIM KOHTPOJIbHOU TPYIMIIbI
MPOBOJMIIM JIOKHYIO OIlepauuio (JIAapoTOMHUIO C
COXpaHEHHEM (PUBNOJIOTHIECKOTO TOKA JKCITIH).
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TsoxecTs xonecTasza KOHTPOJIMPOBAIH TO PE3Yib-
TaTaM OMOXMMHUYECKOTO aHaIN3a KPOBH YKHUBOTHBIX
(coneprxanue OUMUpPyOUHA, XOJIECTEPUHA, JKETIHBIX
KHCIIOT) [2].

Uepes 2, 5, 10, 20, 45 u 90 cyTok mocne ore-
paunu B yTpeHHHUE Yachl ONBITHBIX U KOHTPOJIBHBIX
JKUBOTHBIX CHHXPOHHO BBIBOJIMIIA W3 HKCIIEPUMEH-
Ta MyTeM JEKANUTalliH, MPEIBAPUTEIHHO YCHIHB
napamu 3dupa. s ucenenoBanus Opaiy KyCOuKn
0OJNBIIMX MOJYHIAPHIA TOJOBHOTO MO3Ta, (PUKCHPO-
Banu ux B xxuakoctu Kapnya npu +4°C (Ha HOYB),
a 3aTeM 00e3BOKMBAJIM M 3aKIIOYald B THapaduH.
DpoHTaIBHBIE CPE3BI TOJIIMHOM 5 MKM FOTOBUJIU C
nmomoieio MukporoMa (LeicaRM 2125 RTS, I'ep-
MaHHs) U MOHTHPOBAIM Ha IMPEIMETHBIC CTEKIIA.
[penapatsl okpammBany mo Mmeroxy Huccis (0,1%
BOJIHBIM PacTBOPOM THOHHHA) JUIsl aHAIM3a UX KO-
JIMYECTBA, PAa3MEPOB M XPOMATO(WINK IHUTOILIA3-
MBI, a TaK)Ke TaJUIOIMAaHWH-XPOMOBBIMH KBaCI[aMH
o MeToxy DWHapcoHa [8] miis BBIABICHHUS COACP-
skanust PHIL. s uaeHTH(UKAIKMU TPYLICBUIHOM
KOpPBbI HCIOJb30BAIH CXEMBI CTEPEOTAKCHYECKOTO
amnaca [9]. MopdomMeTprto HEHPOHOB TPOBOIUIH
BO BTOPOM M TPETHEM CJIOSIX TPYLICBUIHON KOPBI.

KommuectBo HeiiporoB moacunteiBanu Ha 1000
MKM? IUIOIAad 3THX cjioeB. OIEHKY pa3MepoB U
(OpMBI TIEpUKAPUOHOB HEHPOHOB TPOBOJWIIHU, 00-
BOJIsl KYpPCOPOM KOHTYPBI UX IEPUKAPUOHOB H sJEp
Ha JKpaHe MOHHUTOPA, C TMOJYYEHHEM CIIeILyIOLIIX
napamMeTpoB: MHUHHMAaJIbHOTO M MAaKCHMAaJbHOTO
JIMaMETPOB, TIEpUMETpa, TuToImanay, Gpopm-paxropa
(4nS/P2, rne S — 1uIomaas CEUCHUs MEPUKapHUOHa,
P — nepumetp neprkapuoHa) u Gakropa IOHTAIHN
(Dmax/Dmin, rire Dmax — MakCUMalIbHBIN THAMETP,
Dmin — MUHUMaJbHBIH AUaMETpP MEPUKAPHOHA):

s aHanm3a OUTOIUIA3MBI HEHPOHOB (BTOPOTO
U TPETBETO CIIOEB TPYIIEBUIHOW KOPBI TIO CTETIe-
HU XpOMATOQUIUKM TOJCYUTHIBAIN IPOLICHT HOP-
MOXPOMHBIX (yMEpeHHasl OKpacKa IMTOIIa3Mbl),
THIIEPXPOMHBIX (MHTEHCHBHASI OKPACKa LIUTOILIA3-
MBI), THIIEPXPOMHBIX CMOPUICHHBIX (MHTEHCHBHAS
OKpacKa IMTOIUIa3Mbl M CMOPILCHHBIN NepUKapH-
OH), THTIOXPOMHBIX (CIT1a0asi QKpacKa IUTOTIIA3MBI)
HEHPOHOB ¥ KJIETOK-TeHel (OJIemHBIe OCTATKH ITH-
TOIUTa3MBI | ]Ipa).

Copnepxanne PHIL oneHnBamu mo OnmTHYECKOM
TUIOTHOCTH TOJIYYEHHOTO OcajKa XpOMOreHa B IH-
TOIJIa3Me HEWPOHOB 'BTOPOTO M TPETHETO CIIOEB
TPYIICBUAHOKM KOPbI, HA MaKCHMyMe TTOTJIONIEHS
OKpaIIeHHBIX IPOAYKTOB PEaKINH, 00BOIS Kypco-
POM Ha 3KpaHe MOHUTOpPA UTOIIA3MY HEHPOHOB H
BBIpaKaIU B €IMHNALAX ONTHYECKOH MIOTHOCTH.

W3ydenne THUCTONOTMYECKUX MpenapaTroB, HX
MHUKpodoTorpadupoBanue u MOp(HOMETpUIO TPO-
BOJWMJM TIPW pPa3HBIX YBEIUYCHUAX MHKPOCKOIA
Axioskop 2 plus (Zeiss, 'epmanus), BCTpOCHHOI
mudposoit Bugeokamepsl Leica DFC 320 (Leica
Microsystems GmbH, ['epmanusi) u nporpammbl
KOMIIBIOTEPHOTO aHainu3a u3o0paxkeHus Image
Warp (BitFlow, CHIA) [http://www.imagewarp.
com/app.html].

B pesynbraTte MOppOMETpPHUECKUX HCCIIEI0BA-
HUM IMOJIYy4Y€Hbl KOJIMYCCTBCHHBIC HEIIPCPBIBHLIC
naHHble. Mx oOpabaThiBain ¢ MOMOIIBIO JIUICH3U-
OHHOW KOMIBIOTEPHOH mporpammbl Statistica 10.0
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st Windows (StatSoft, Inc., CHIA, cepwuiiHblii
Homep AXAR207F394425FA-Q) ¢ mpuMeHEHHEM
ONMCaTeNbHON CTaTUCTUKU. Tak Kak B KCIIEpUMEH-
T€ HaMH HCIOJB30BAINCH Mallble BBIOOPKH, KOTO-
pBI€ He BCeria UMEIH HOPMalbHOE pacupeaesicHue,
aHaJIM3 IPOBOAMIN METOAaMHU HellapaMeTPHUECKON
CTaTHCTUKHU. J[JIs KaKJOro ToKas3aTelisi OIpees-
U 3HadyeHne Mmeauwanbl (Me), 3HaYCHUE HIKHETO
kBapTiiis (LQ), 3nauenune Bepxuero kaptwist (UQ)
U uHTepKBapTuibHOro auanazona (IQR). OObek-
Tl MCCIIEJOBaHMUsI HAOMpanu B TPYIIBl HE3aBUCH-
MO JIpyT OT JApYra, MO3TOMY CpaBHEHHE TPYIIL 110
OJTHOMY TIPWU3HAKy TPOBOJIWINA C TIOMOIIBIO KPH-
Tepusi MaHHa-YHUTHU ]I HE3aBUCUMBIX BBIOOPOK
(Mann-Whitney U-test). Pazmuuunst Mexmy rpyim-
NamMH CUUTAJIH CTaTHCTUYECKH BHAYMMBIMU, €CIIU
BEPOSITHOCTh OIIMOOYHOM OLIEHKH HE. [TPEBbIILaa
5% (p<0,05; Tae p — KpUTHYECKOE 3HAUCHHUE YPOBHS
3HaurMocTH) [10].

Pe3yrvmambt

Tena HEMpPOHOB BTOPOTO CHOS TI'PYLIEBUIHOU
KOpBI JIe)KaT B/BUAC HCTKOW IIACTUHKH, OYEHBb
IUIOTHO, 0KOJIO 6 KiteTok Ha 1000 mMxm? (puc. 1).

Pucynok 1 — Heiiponwl 6mopo2o cnos pyuieuonoil Kopot
Ha 20-e cymku (A — konmponw, B — oneim) nocne nepepesxu
OKII. Oxpacka no memody Huccna. Llughposan
Mmukpogomozpaghus, X400
Figure 1 — Neurons of the second layer of the piriform cortex
on the 20th day (A — control, B — experiment) after transection
of the common bile duct. Stained using the Nissl method. Digital
micrograph, x400
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Ha 2-10-e cytku nocne nepepezku OXKII komnu-
YECTBO HEMPOHOB MO CPABHEHMUIO C KOHTPOJIbHOMU
I‘pynHOﬁ CTaTUCTHYECCKHU 3HAYHUMO HE MCHICTCA.
Ho, naunnas ¢ 20-x CyTOK OIBITA, UX KOJINYECTBO
cHmkaercs Ha 15% (p<0,001), 1 3T0 CHUKEHUE CO-
XpaHsieTcsl BO Bce 0ojiee MO3AHUE CPOKH HCCIIE0-
BaHWms (puc. 2).
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Pucynok 2 — Konuuecmeo neitponoe 6mopozo cnos na eou-
HUUY N0WaAdu nepeonezo omoena zpyuie6uoHoll Kopol
Ilpumeuanue — *** — p<0,001 npu cpasnenuu c Konmponem
mozo Jce cpoka.

Figure 2 — Number of layer 2 neurons per unit area of the anterior
piriform cortex
Note: *** — p <0.001, when compared with the control of the same
period

[pu ananuze pazmepoB U GOPMbI HEHPOHOB BTOPOTO
CJIOS TPYIIEBUIHONW KOPBI YCTaHOBIICHO, YTO Yepe3
2-e cytok mocne nepepe3ku OXKII yBennuuBaercs
nepumetp Ha 6,6% (p<0,001). Ha 5-e cyTku nocie
nepepesku OXKII mpoucxonut yBeauueHue mioma-
TV TIEPUKAPUOHOB HEHPOHOB BTOPOTO cinost Ha ' 735%
(p<0,05), mepumetrpa — Ha 14,4% (p<0,001). IIpu
3TOM yMeHblIaercst (akrop snoHramum Ha 6,1%
(p<0,05) u dopm-dpaktop Ha 4,5% (p<0,001)."Ha
10-e CyTKM CTaTUCTUYECKU 3HAYUMBIX H3MEHEHHI
pasmepoB U (GOpMbI HEHPOHOB HE HaOmOgaeTCs.
Ha 20-e cyTku yMeHbIIaeTCs THIOMATh) TEPUKAPH-
onoB Ha 10,2% (p<0,01), dopm-hakrop — Ha 2,3%
(p <0,05). Ha 45-¢ cyTku CHHKAeTCs IUIOIIAIL Ha
5,7% (p<0,01), manbti=panuyc Ha 5,4% (p<0,01).
Ha 90-e cyrku nocite nepessasku OXII B Helipo-
HaxX BTOPOTO CJIQS TPYIIEBHIHOW KOPHI IUIOIIATH
MepuKapruoHOB/CHIKEeHA Ha 9,9% (p<0,05), paxTop
anonranuu —Ha 3,5%(p<0,01), popm-hakrop — Ha
3,4% (p<05001) (puc. 3).

IIpu/oueHKe 4ucia HEUPOHOB C PA3HOM XpoO-
MaTo(puaIMer HMUTOIIa3Mbl YCTAHOBJIEHO, YTO BO
BTOPOM CJIO€ TPYIIEBHIHOW KOPBI HA 5-€ CYTKH IO-
cne mepessizku/mepepeskn OXKII kommdecTBo HOp-
MOXPOMHBIX HeﬁpOHOB CTaTUCTHYECCKHU 3HA4YUMO
yMeHbIaetcs Ha 7,4%, na 10-e cytku — Ha 4,3%, HO
MIPY 3TOM 3HAYUMO PACTET YUCIIO FHIEPXPOMHBIX —
Ha 45,8%, kneTok-Teneil — Ha 62,5%. Ha 20-e cyTku
XOJIeCTa3a KOJMYECTBO HOPMOXPOMHBIX HEWPOHOB
yMeHbIIeHo Ha 6,8%, a KOTHYeCTBO THITEPXPOMHBIX
HEHpoHOB yBeaudeHo Ha 38,9% (p<0,05 npu cpas-
HEHUU C KOHTpOibHOU Tpymmoi) (puc. 4). Uepes
45 u 90 cyrok nociue nepessisku OXKII n3menenus
B HEHpOHaX TPYIICBHHONW KOPBI BTOPOTO CIIOS I10
CTETNIeHH XPOMATOPWINK WX IUTOIUIa3Mbl HE Ha-
omromarotces (puc. 4, 5).
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Pucynok 3 — Himenenue nnowjaou (A), nepumempa (B),
gaxmopa rnonzayuu (C), popm-paxmop (D) nepuxapuonos
HelPOHO8 6MOPO20 C10A NEPeOHez0 OMOoend Zpyule6uoOHoll
KOpbl npu xonecmase
Ilpumeuanusn — * — p<0,05, ** — p<0,01, *** — p<0,001 npu
CPAGHEeHUU ¢ KOHMPOIemM Mmoo Hee CPoKa.

Figure 3 — Changes in area (A), perimeter (B), elongation factor (C),
and form factor (D) of perikarya of neurons in the second layer of
the anterior piriform cortex during cholestasis
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Pucynok 4 — Heitponst 6mopozo cnos zpyuieéuoHoil Ko

epynne (B); na 10-e (C) u 20-e cymku xonecmasa (D, i oMHble; 2 — 2unepxpomusle; 3 — Knemku-menu. Okpacka no
i, 1000

Figure 4 - Neurons of the second layer of the pirifori

the 10th (C) and 20th day of cholestasis (D). 1 -

CyTku
2-¢
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IIponomxenue pucyHka 5
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2PyuieeuoHOIl Kopbl
— Percentage of neurons with different cytoplasmic chromatophilia in the second layer of the piriform cortex

a 2-e ¥ 5-e CyTKH IIOoCJIie Ollepaluy He HabJIro-
I CTaTUCTUYECKHU 3HAYUMBIX M3MEHEHHH CO-
nepxanust PHIT B niutoruiazMe HEHPOHOB BTOPOTO
CJ10s1 TPYILIEBUIHOW KOpBI IIPU CPAaBHEHUM C KOH-
TPOJILHBIMHU TpyIIaMu TeX ke cpokoB. Ha 10-e u
20-e cyTKH HaOJIOAAeTCs CHU)KEHHE COJEpKaHUs
PHII B Heliponax onelTHOM rpynmel Ha 9,1% u 6,1%
(p<0,05). Ha 45-e u 90-e cyTku xonecraza 3Ha4H-
MBIX U3MEHEHHI HE BBIABIICHO (pHC. 6, 7).
B Ttperbem cnoe rpyuieBUIHON KOpbl HEHpPO-
HBI JIe)KaT OJMHOYHO IO CPAaBHEHUIO CO BTOPBIM
cioem okoio 1 kierku Ha 1000 MKM? (ITOTHOCTD

Kypnan ['poHEHCKOrO roCyAapcTBEHHOTO MEAULIMHCKOTO YHUBepcuTeTa, ToM 23, Ne 6, 2025

WX pacrlolokeHus B 6 pa3 MeHbIIe, 4eM B 2-M
cioe) (puc. 8).

IIpu noxacuere KoaM4YecTBa HEHPOHOB TPETHETO
CJIOS Ha EQUHMILY IUIOMAAA TPYIIEBUAHONH KOPBI
YCTaHOBJICHO, YTO BO BCE M3YYCHHBIC CPOKH (2, 5,
10, 20, 45 u 90-e cytku) nmocie nepepesku OXKII xo-
JIMYECTBO HEHPOHOB 110 CPABHEHHIO C KOHTPOJIBHOM
TpYNION 3HAYUMO HE MeHsieTcs (puc. 9).

[pu u3ydyenun pazmMepoB U HOPMBbI IEPUKAPHO-
HOB HEHPOHOB TPETHETO CIIOSA IPYIIEBUIHON KOPBI
Ha H3ydYaeMmble CPOKH YCTAHOBJICHO, YTO JaHHBIC
MOKAa3aTeNn TakKe CTATUCTUYECKU 3HAYMMO HE U3-
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-~ |
Pucynok 6 — Heitponwt 6mopozo cnos 2pyuieuoHoli Kopol
Mmo32a Kpbvicol na 10-e cymku nocne onepayuu 6 KOHmMpoOJib-
Hoil (A) u onetmnout zpynnax (B). Oxkpacka no Jiinapcony,
%1000
Figure 6 - Neurons of the second layer of the piriform cortex of
the rat brain on the 10th day after surgery in the control (A) a
experimental group (B). Einarson staining; <100
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w=flle= ONbIT

0,15

90-e  CYTKM

enus cooepycanusn PHII ¢ neiiponax
OHOIlL KOPbL KPbIC 6 OUHAMUKE XO0Jle-
cmasa
#¥*% _ p<0,001 npu cpasnenuu c KOHmpoem
mozo ce cpoka.
re 7— Changes in RNP content in neurons of the second layer
of the piriform cortex of rats during cholestasis
Note: *** — p<0.001, when compared to controls of the same period.

MEHSIFOTCS TI0 CPABHEHHIO ¢ KOHTPOJIBHOM IPYyTION.
[Ipu u3yueHun HEMPOHOB ATOrO CJIOS MO CTENEHU
XpOMaTO(GMINH IUTOIUIA3MBI IIPU XOJIECTA3e OTME-
YEHO YBEJIMUEHUE YUCIIA TUIIEPXPOMHBIX HEHPOHOB
Ha 10-e cyrku Ha 32,3% (p<0,05 npu cpaBHeHUU C
KOHTpOJIbHOM rpynmoii) (puc. 10). B apyrue cpo-
K{ HCCIICAOBAHUS Pa3InuMi M0 3TOMY IOKA3aTeIto
MEXIy KOHTPOJIEM U OIIBITOM He 00OHApy’KEeHO.
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Pucynok 9 — Konuuecmeo neitponos mpemvezo cnos Ha eou-
HUUy naouwiadu nepeonezo omaoena ZpyuieeuoHoll Kopl
Figure 9 — Number of neurons of the third layer per unit area of the
anterior piriform cortex

Tpu u3ydenuu pazmMepoB U HOPMbI IEPUKAPHO-
HOB HEHPOHOB TPETHErO CJ0s IPYLIEBUIHON KOPBI
Ha W3ydYaemble CPOKH YCTaHOBJICHO, YTO JaHHBIC
MOKA3aTeNi TAK)Ke CTATUCTHYSCKU 3HAYMMO HE W3-
MEHSIOTCS 110 CPAaBHEHHIO C KOHTPOJIBHOU TPYIIION.
[Ipu m3ydeHnH HEHPOHOB ATOTO CJIOS 1O CTEHCHU
XpOMAaTO(UIMK HUTOIUIA3MBI TIPU XOJIECTa3e OTME-
YEHO YBEIMYCHUE YMCIIA THIIEPXPOMHBIX HEHPOHOB
Ha 10-e cytku Ha 32,3% (p<0,05 npu cpaBHeHuU
KOHTpOJIbHOM Tpymmoi) (puc. 10). B mpyrue cpo-
KU UCCIICJOBAHUS PA3IMMUil 110 3TOMY MOKa3aTeIo
MEX/Iy KOHTPOJIEM H OIIBITOM HEe 0OHAPYKEHO.
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* B

Pucynox 10 — Heiiponuvt mpemuezo cnos zpyuieguonoii Kopst mosza Kpuicol na 10-e cymxu (A) é kouniponsnoii zpynne u (B)

npu xonecmase. 1 — nopmoxpommusie; 2 — zunepxpomusie. Okpacka no memody Hucens, x1000
Figure 10 - Neurons of the third layer of the piriform cortex of the rat brain on the 10th day (A) in the control group and (B) with cholestasis.

1 - normochromic; 2 - hyperchromic. Staining using the Nissl method, x1000.

Cognepxanue PHII B nurommnazMe HEHpoHOB
TPETHETO CJI0S TPYLMIEBUAHON KOpPBI B ONBITHON
rpynme Ha 2-90-e CyTKH X0JiecTa3a 3HaYuMO HE Me-
HSJIOCH TIPU CPAaBHEHHUH C KOHTPOJIEM B T€ K€ CPOKH

(puc. 11).
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Pucynok 11 — H3menenusn cooepycanus PHII 6 neitponax
mpempezo cnoa zpyuieguOHoOIl Kopbl KPblc.6 OUHAMUKE
Xxonecmasa
Figure 11 - Changes in the RNP.content in neurons of the third
layer of the piriform cortex of rats during cholestasis dynamics

Qocycoenue

Hetipons! QamoreHeTuecKku IpeBHEH, rpyiie-
BUAHOM KOpBL MO3ra KpbIiC (OCOOCHHO TPETHETO
ciost) OoJiee yCTOHUMBBI K MOAIIEYCHOUHOMY XOJIe-
CTa3y 1o CpaBHCHUIO ¢ HEHpPOHAMH HOBOU (JTOOHASI
Y TeMeHHas) ¥ TMPOMEXYTOYHOH (TI0SCHOM) KOPBHI.
IMozxe (Tosmpko Ha 20-e CyTKHM TOCIE TepeBsI3KU/
repepe3ku 00IIero KeIYHOro MPOTOKa), ¥ MEHb-
mee yucio (15%) HelpoHOB MOTHOaeT BO BTOPOM
CJI0@ IPYIIEBHUIHON KOPHI, & B TPETHEM CJIO€ THOEIh
HEHWPOHOB He HAOJIFO1aeTCs COBceM. B HOBO# 1 mipo-
MEXYTOYHOU KOpe THOesb HEHPOHOB BO BCEX CIIOSIX
HauynHaeTcs ¢ 10-X CyTOK 1mociie oneparuu 1 10CTH-
raet 30—40% [3, 4, 11].

[Ipu sToM pasmepsl u (opma HEHPOHOB 2-TO
CJIOSl TPYIIEBHIHOW KOPBI MEHSIOTCS BEChMa yMe-
PEHHO W BOJIHOOOpA3HO, a B 3-M CJI0€¢ HE M3MEHS-
10TCs BooOmIe. B To ke Bpemst B HOBOM U MPOMEXKY-

Kypuan ['poHEHCKOTO TOCYAapCTBEHHOTO MEAMIIMHCKOTO YHUBEpcUTeTa, ToM 23, No 6, 2025

TOYHOM KOpe Ha HMKeXOJecTa3a OHU BO BCEX CIOSX
PE3KO YMEHBILAIOTCS B Pa3Mepax U BBITATHUBAOTCS.

B rpywesnanoit kope Ha 10-20-e cyTku xoJe-
craza ymepenno (#a 30-50%) Bospacrtaer umcio
TUTIEPXPOMHBIX HEHPOHOB (MPHU3HAK aJalTalvn),
a YuEJO0 THIIEPXPOMHBIX CMOPIIEHHBIX HEHpPOHOB
(TspKenple| HapymieHus) He MeHsiercsa. [lpu stom
B HOBOH ‘M TPOMEXYTOUHOH KOpE 4YHCIO TH-
MEPXPOMHBIX, CMOPIICHHBIX HEHPOHOB BO3pacTaeT
B.2—06 pasa, a kietok-teHeid — B 10 pas, Habmromaet-
Csl CATTENTUTO3 W HeHWpoHodarus, oyarosasi TuOENb
HEWPOHOB, YTO HE MPOUCXOJUT B TPYLIEBHIHOM
KOpe.

Copnepxxanue PHII B unuromnasme HeWpoOHOB
TPYIICBUTHONW KOPBI CHIDKAETCS YMEPEHHO ¥ TOJb-
KO B 2-M cnoe, Ha 10-20-e cyTKu ombITa, TOraa Kak
B HEWpOHAX HOBOH M IPOMEKYTOYHOW KOpBI OHO
najaeT paHblle, BO BCEX CIOAX M Tropazao Oosee
3HAYUTEIBHO.

Bce 3T0 yka3bIBaeT Ha BBICOKYIO YCTOMUMBOCTB
HEHPOHOB, 0COOEHHO 3-r0 CIIOS TPYHIEBHIHOU
KOPBI K TOKCHYECKOMY JIEHCTBHUIO XoyiecTasa M 00-
Jiee BBICOKHME WX a/IalTalliOHHBIE BO3MOXXHOCTH B
3TUX YCJIOBHUAX. DTO BO3MOKHO CBA3aHO C HAJIMYH-
€M HeHpOHAJIbHBIX KJIETOK MPEAIIECTBEHHUKOB, YTO
OBUIO OATBEP)KACHO IMMYHOOKPAILIUBAHUEM COOT-
BETCTBYIOIIUX MOJICKYJISIPHBIMA MapKepaMmH, IpH-
4yeM OOINBIIMHCTBO 3THUX KIETOK OOHApYKHBAJIOChH
Ha rpanuue 11 u Il cmoes [12, 13]. Kpome Toro,
CyOTOnyJISIIKs KJIETOK BO BTOPOM CJIOE TPYIIEBU/I-
HOM KOpBI B3pPOCIBIX KMBOTHBIX 3KCIPECCHpPYET
MapKepbl HEHPOPa3BUTHUS, TAKHE KaK MOJIMCHAINIH-
poBaHHas (hopMa MOJIEKYJBI aAre3Wd HEHpPOHAIb-
HbIX KI1eToK (PSA-NCAM) n mabnkoptun (DCX),
YTO MOATBEPKIACT MX He3penocTh [14, 15, 16].

3akniouenue

HefipoHbl (QuioreHeTHYECKH IPEeBHEW Tpyle-
BUJHOW KOPBI MO3ra KPBIC TMPOSBISIOT OOIBIIYIO
YCTOMUMBOCTh K IMOANEYEHOYHOMY XOJECTa3y IO
CpPaBHEHUIO C HEHPOHAMM HOBOM U MPOMEKYTOUHOMN
KOPBI.
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RESISTANCE OF PIRIFORM CORTEX NEURONS TO
CHOLESTASIS
T. V. Klimuts', A. V. Zaerko', S. V. Emelyanchik’, S. M. Zimatkin'
!Grodno State Medical University, Grodno, Belarus
’Yanka Kupala State University of Grodno, Grodno, Belarus

Background. Cholestasis is bile stagnation which leads to bile components entering the bloodstream, causing toxic
effects on various organs and systems, including the brain. It was of interest to study the impact of this pathology on
neurons in the phylogenetically ancient piriform cortex of the rat brain.

Objective. To evaluate the morphofunctional changes in the piriform cortex neurons of the rat brain during
cholestasis and to compare them with previously established disturbances in neurons of the phylogenetically newer
neocortex and transitional cortex.

Material and methods. Neurons in the second and third layers of the piriform cortex of rats at various times
after common bile duct ligation/transection or sham surgery (control) were examined. Histological, histochemical,
morphometric, and statistical methods were used.

Results. Moderate histological changes were detected in neurons of the second layer of the piriform cortex while
no changes were detected in neurons of the third layer.

Conclusions. Neurons of the phylogenetically ancient piriform cortex of the rat brain exhibit greater resistance to
subhepatic cholestasis compared to neurons of the neocortex and intermediate cortex.

Keywords: rats, brain, piriform cortex, neurons, cholestasis
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