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Cmamms npuceésuena e2ieAHmMCbKumM 6epemeHono0iOHuUM
KAIMUHAmM 20108H020 MO3KY, ab0 2ieaHMCbKum @epeme-
HaM — HeupoHam, KOmpi, K NPUnycKkarome, idieparomo
8aJCAUBY PONb Y peanizayii HAlICKAQOHIUUX opM NCUXIKU
A00UHU. Y pobomi 0emanvHo 02AAHYMO AKMYAabHi OaHi
Wo0oo po3Mautyeants, MopposoeitHux i mopgomempusHux
ocobausocmeil, MOAEKYAAPHO20 PeHOMUNY UUX HeUPOHis,
a makoxc w000 eeAUHUHU, MAaHeeHUiliHoi, padiapHoi i
Midnceudo6oi noutupeHocmi, OHmMo2eHemu4Hoi i 8iko6oi ou-
Hamixu ix nonyaauii. [lemaavho euceimiaeHo npoosemy
03Ha4eHHs U i0eHmupiKayii eieaHMCcbKUX 6epemeH K OK-
pemoeo 6udy Hellpowie 20106H020 MO3KY. PozersHymo modrc-
AUBI PYHKUYII eieaHmMCbKUX 6epemeH, 0co0AUBO 3 MOYKU
30py @yHKuil JinsaHoK iX npeghepermHoe0 po3maulyeam-
HS — nepeodHvoi, 4u 1000680i uacmuru ocmpieus i nepeo-
Hb0i nosichoi kopu. Takooc, 3ibpaHo HaseéHi Oaui w000
MONCAUBOI yuacmi 2leAHMCbKUX 8epemeH Y NCUXIYHIU i
Heeponoeiunill namonoeii. Y opyeiti wacmuni cmammi de-
MANbHO PO32AAHYMO NUMAHHA GIOKpUMMS 2IeAHMCbKUX
eepemeH, poai eudamHux Hetipomopgonoeie — B. beua,
C. Pamon-i-Kaxana i K. ¢on Exonomo y onucanui yux
Kaimun. Ha ocnogi ananizy HaseHux npaup i ceiodueHb
cyqacHux 00caiOHuKie, mu Oemoncmpyemo, w0 B. bey
Hadae nepuiull AGKOHIYHULL onuc AoKanrizauii i mopgoaoeii
2ieAHMCbKUX 6epemeH, AKUU 3 MOYKU 30pY CYYACHOCHI
MOdICHA 88adcamu 00CMAMHIM 0451 O3HAYEHHS YUX KAIMUH
AK OKpemoi nonyasuii eepemeHoONn00iOHUX HelpoHI8 20-
N08HO20 MO3KY.

Karouoei caosa: cieanmcoki eepemenonodioni KaimuHu
20/108H020 MO3KY, KOPA 20408HO20 MO3KY, UUMOAapXimex-
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moHiKa, nopieHsarbHa Oionoeisa, icmopis HetipoHayku, Bo-
a0dumup bey, Caumosico Pamon-i-Kaxans, Koncmanmun
gon Exonomo.

Beryn

CyuacHe po3yMiHHS OymOBU i (PyHKIII MO3KY
IPYHTYETbCSI Ha HelpoHHii mokTpuHi (Fodstad,
2001; Guillery, 2005; Guillery, 2007; Bock, 2013;
Yuste, 2015), KoTpa y KOHTEKCTi KJIITHHHOI Teopil
(Ribatti, 2018) cTana ceMaHTMYHUM XpeOTOM Cy-
yacHOI HepoOioorii. 3rigHO 3 i€ KOHIEMIIIEIO
OCHOBHOIO MOpPQOJIOTiYHOW i (PYHKIIOHAJTBHOIO
ONVHUIICIO MO3KY, SIK Bimomo, € HeiipoH (Fod-
stad, 2001; Guillery, 2005; Bock, 2013; Yuste,
2015). ®opMyIIIOBaHHIO HEMPOHHOI JOKTPUHHU, O€3
CYMHIBY, CIIPUSIIA TiCTOJIOTIUHI TOCTiIKEHHS MO3KY,
BUKOHAHIi y JIpyriii 1mojioBuHi 19-ro cromiTTs, ce-
pel SIKMX OAHUMMU i3 Kto4oBUX O0yau mpaui Boio-
mumupa bena (Betz, 1874, 1881). ¥V Hux aBToOpoM
BIIEPIIIC OIMKMCAHO Psim MOPPOJIOTiYHIX (hPEHOMEHIB
MO3KY, HaNpuKJIaa, €HTOpPiHaJIbHi OCTPOBU, abO
glomerula corticalia (Medvediev et al, 2023) i ri-
TFaHTChbKi MipaMigHi HeWpoHU, BigOMi 3apa3 sK
kirituau beua (Ramon y Cajal, 1988, c. 190; von
Economo, 2009, c. 2). OgHuM i3 Takux siCKpa-
BUX (PEHOMEHIB € TiraHTChKi BEpeTeHOIOHiOHI
HEWPOHU, TIPO SAKi UTUMETHCS Y LIl CTATTi.

liranTchki BepeTeHOMOAiOHI HelpoHu, abo
MPOCTilIE — TIraHTCHKi BE€PETEHA MEPEAHBOI IMO-
SICHOI KOpU i MepeaHboi YaCTUHU KOPU OCTPiBLS,
BimoMmi BigHemaBHa gK HelipoHu ¢oH ExoHOMO,
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OJIM3bKO JBOX JECATUJIITH TOMY MOBEPHYJIU OO0
cebe ymary 0OaraTbOoxX JOCJHiIHUKIB $IK BMpa3Ha
LIUTOAPXITEKTOHIYHA O3HaKa MO3Ky H. sapiens sa-
piens. 3Baxalouu Ha poJib ABOX 3a3HAYEHUX IiJIsI-
HOK KOpM Y peaiizallii BUIIMX TICUXiYHUX (PYHK-
Lilt, 3’SIBWIKCH MPUITYILLIEHHS 100 YJYacTi TiraHT-
CbKUX BEpPEeTEeH y MiXOCOOUCTICHIM KOMyHiKallii
i HaBiTh y peaiizamii peHOoMeHY cBizomocTi. Ha
TJi HOBILIMX JAaHUX Ui TPUIYLLIEHHS BTpaTUIU
MEepBUHHY KOHTPACTHICTb, OMHAK (DYHKILisI TiraHT-
CbKUX BEpETeH 3aJuIIAEThbCs OAHI€0 i3 Hali3a-
ragkoBilIMX MpobyseM Heipobiosnorii. He MeHin
LIKaBOIO € ICTOPisl BIIKPUTTSI LUMX KJITUH, Y SIKil
LIECHTpaJIbHA poJib HaJlexXXuTh Bomonumupy berry.
Y 3anpornoHoBaHiil CTaTTi MU HABOAUMO CY-
YacHi ySABJIGHHSI MPO LIMTOJOTIYHI, LIMTOApXiTeK-
TOHIYHi, TOPiBHSJIBHO-BUIOBI i (PYHKIIIOHATbHI
0COOJIMBOCTI TiIraHTCHKUX BEPETEH, a TaKOX PO3-
KPUMBAEMO iCTOpPMYHE 3HAYEHHS TEPIIOCIIOCTepe-
KEeHHsI IUX KITUH Bonogumupom berom.

Po3ramyBanHs, yacTka
i MopdoJoris riraHTCbKMX BepeTeH

TpaguiiitHo ABOMa HiISTHKaMU IpeepeHTHO-
ro po3TalllyBaHHS TiIraHTChKUX BEPETEH BBaXKarOTh
MEepeIHI0 YaCTUHY ITOSICHOI KOpM (aHTIJI. anterior
cingulate cortex, ACC) i Tak 3BaHy JI000BO-OCT-
piBueBy Kopy (Butti et al, 2013) (puc. 1, puc. 2).
3a nanmmu Nimchinsky et al (1995), ueit Bua He-
ipoHiB y ACC NoauHu TparISIETbCS BUKIIOUYHO
y wapi Vb, nme BoHM 3iOpaHi y ApiOHI KiacTepu
no 2—3 KIITMHM, YacTOTa KOTPHUX Oilbllia TIo-
0113y KpaiB MOSICHOI 3BUBMHU. JIBi TpeTMHU YCiX
TiITAaHTCBKUX BEPETEeH 30CepemkeHo y minsgHii BA
24 b (tyt i Hagani BA — Brodmann area), m’sta
yactuHa — y BA 24 c, nHalimeHiie — y BA 24 a, a
JI0 TIOYaTKy 3aJHbOI MOSICHOI KOpHU, TOOTO, HA Me-
xi ginssHok BA 24 i BA 23 xiiTuHU pi3ko pimmia-
o1k (Nimchinsky et al, 1995).

3a manumu Allman et al (2002), cepenHiii 06’em
comu rirantcbkoro BepereHa ACC moguHu cKiia-
nmae ~21 + 103 MxM?3, Tomi SIK mipaMiZHOTO HelipoHa
TOro X wapy — y 4,6 pasiB menie. Evrard et al
(2012) moBigoOMJISIIOTH, 11O CepelHiil 00’eM coMu
TITAaHTCHKOTO BEPETEHAa TIePEeIHbOI OCTPiBLIEBOI
KOpHU JIIOIUHU CTAaHOBUTHL ~15,5 + 103 MKM?.

SAnepHa yacTMHA TiraHTCHKOTO BepeTeHa V-ro
mapy ACC moguHu OyXe BUCTPYHUYEHA, 3aB-
noBxku 150—200 MxM i ToBiIMHOKO 10—21 MKM,
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TUTAaBHO TIPOJIOBXKYETHCS y 0Oa3aJbHUI i alTikajib-
HUI BUPOCTU — TMOYATKOBI MiJSIHKKA BiAMNOBimI-
HUX 4acTWH JAeHApUTHOI cuctemu (Banovac et al,
2019). Bix coMu BiaraayxkyroThCsl YMCJICHHI TOHKI,
3i 3HAYHOIO KUIBKICTIO IIWITUKIB, TOPU3OHTAIbHI
NEeHAPUTU; Oa3ajlbHMUI BUPICT 3aKiHUYETHCS IEH-
3711UKOIoai0HOo10 (anen. brushlike) apbopuszauiero —
MiCLIEM MOSIBM YMCJICHHUX JAEHAPUTHUX CTOBOYPiB
MeH1oro Kaiaiopy (Banovac et al, 2019). Ha nymky
Banovac et al (2019), BimxomkeHHSI aKCOHa y 30Hi
MEeH3JIMKONOAIOHOI apbopu3allii € HaliBaroMilIom
MOP(OJIOTIYHOIO PUCOIO TIraHTCHKUX BepeTeH. Ai-
KaJIbHUI BUPICT TiraHTChKOTO BEpEeTEeHa 3a TOIIO-
JIOTIYHUMM BJIACTUBOCTSIMU Haraaye aHaJOTiYHUA
BUPpICT mipaMigHoro HelipoHa (Banovac et al, 2019).
KpiMm Toro, amikanbHU# i OazajbHUiI AEHIPUTU
TiraHTCHKOTO BEpeTeHa JIIOAWHU MPaKTUYHO CH-
METPUYHIi, CXOXi 3a po3MipoM, CIIocOO0OM apbo-
pu3allii, KiJIbKIiCTIO PO3rajyXeHb i 3arajlbHOIO J10B-
KUHOIO IeHApUTHUX cToBOYpiB (Watson et al, 20006).
YV OGinbIIOCTI coCTepeXXeHb amiKaJlbHUN AEHAPUT
KJIiTUH npoxoauTh 4yepe3 III-ii map kopu, 6a-
3aJIbHUI — MOLIUPIOETHCS Ha 25—50 MKM mepen
TATY3iHHIM Ha HEBUIWMI TPU iMyHOTICTOXiMid-
HOMY 3ab0apBiieHHi ApiOHI cToBOYpM y 1api VI
(Nimchinsky et al, 1995).

CepenHsi 3arajbHa [JOBXHWHA JOEHIPUTHUX
CTOBOYPiB OJTHOIO TiraHTChKOI0 BepeTeHa CKJIagae
815,8 £ 66,75 MKM, TOJIi SIK Y ITipaMiIHOTO HeiipoHa
Toro X wapy — 2044,3 = 157,1 mxm (Watson et
al, 2006). 3rigHo 3 iHmmMmu ganuMmu (Banovac et
al, 2019), riranTchki BepereHa V-ro miapy ACC
JIFOAWMHY 33 TOKa3HUKOM 3arajbHOI TOBXWHU JICH-
IPUTHUX CTOBOYpPiB MOXHA PO3AUIMTM Ha Maii i
BEJIMKi, 31 3HAYEHHSIM IIbOTO MOKa3HWKa, BilIMoO-
BigHO, ~1,5—2,5 MM i ~5—6 MM.

Ha nymky Allman et al (2005), Beaukuit po3-
Mip COMM TiraHTCbKMX BEpPEeTeH CBIAYUTL MPO
3HAYHUI KaymiOp IXHiX aKCOHiB, 110 OOYMOBIIOE
LIBUIKE TIPOBEICHHS HUMM 30YIKEHHS Yy Bimma-
JIEHI TiTHKA MO3KY. 3 1€l XX TOYKU 30py BaKITU-
BO, 1110 TiIraHTCBKi BEPETEHA €KCIIPECYIOTh IBa TH-
MOBi JIST MPOEKUIMHUX HEHPOHIB KOopHu (aKTopu
tpanckpurnuii (Cobos & Seeley, 2015) — FEZF2
(forebrain embryonic zinc finger-like protein 2)
i CTIP2 (chicken ovalbumin upstream promoter
transcription factor-interacting protein 2), a akco-
HU TiraHTCHKMX BEPETEeH IPUCYTHI Y TOBIII ITy4-
ka mosicHoi 3BuBMHHU (Nimchinsky et al, 1995).
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Puc. 1. Ainguku nipechepeHTHOTO PO3TallyBaHHS TiTAHTCHKUX BEPETEH y KOPi TOJIOBHOTO MO3KY JIIOJWHU, a TAKOX
BinmiOpani mpemnapatu bena i IMOBipHi TiraHTChKi BepeTeHa Ha OIHOMY i3 HUX (BKa3aHO cTpinkamu). [iraHTchKi
BepeTeHa 30Cepe/KeHi y TepeHiil osICHiil Kopi (300paxkeHHsI TiBKyJIi TOJIOBHOTO MO3KY, PO3MillleHe JIiBOpyY) i
y TiepeHill YaCTUHI KOpY OCTPiBIIs (300paskeHHsI TiBKYJIi TOJIOBHOTO MO3KY, PO3MillleHe TpaBopyy). 13 Komekitil
HEeHpPOTiCTONOrIYHUX TpernapatiB bena BiniOpaHO 4OTUPH, SIKi MICTATh 3a0apBJ€HiI KAPMiHOM 3pi3u KOPU OCTpiB-
ust. BnacHopyuni ninnmucu beiia Ha mpemaparax (ITOZaeMO 3TiTHO i3 HAIIOI PEKOHCTPYKIIEI): Ha TIEPIIOMY JIiBO-
pyy — «Hawaso .... Insulae N. ...», Ha peiTi TppoX — «insula mepemHsist u3BWI cHU3y BBepx N 1», «insula mepen-
HsIst U3BWI CHU3Y BBepx N 2», «insula mepemHsist u3Buia cHusy BBepx N 3». 3Beprae Ha cebe yBary BUBEpTKOBa (Hop-
Ma (aHri. — corkscrew-like, HimM. — korkzieherartig) 6araTbox BepeTeHOMOAIOHMX HEHPOHiB, onmrucana von Economo
(Butti et al, 2013) i xapakrepHa sIK 1151 He3pisioro Mo3Ky yonuau (Butti et al, 2013), Tak i 151 MeBHUX BUAIB TICU-
xiyHoi maroorii (Seeley et al, 2006; Butti et al, 2013). Ixkxepena 300paxkeHb MeAiajibHOI (JIiBOpyY) i J1aTepaibHOI
(TIpaBOpYY) MOBEPXHi ITiBKYJI TOJOBHOTO MO3KY JoauHU: https://upload.wikimedia.org/wikipedia/commons/e/eb/
Caudal_Anterior Cingulate - DK ATLAS.png; https://upload.wikimedia.org/wikipedia/commons/a/al/Rostral
Anterior Cingulate - DK ATLAS.png; https://upload.wikimedia.org/wikipedia/commons/9/9c/Human_Insular
Anatomy.png

Evrard (2019), mocunatouncek Ha Horn et al (2017) | i y mapabpaxianpHuii ssmepHUil Komiuieke. OmHak,
i Saleh et al (2019), noBigomiisie ipo peTporpaaHe | (popmaT 000X MEPIIOAKEPEN HE T03BOJISIE OLIHUTH
3a0apBJieHHs] HEMpPOHIB Makaka, sIKi Ha OYMKY | JOCTOBIpHICTh LMX HaHUX. ToMy CIIEKTp 3B’SI3KiB
aBTOpa HajiexXaThb MO TiraHTCHKMX BEPETeH, TpPH | raHTChKMX BEPETEH Ha JaHWI Yac 3aJIUIIAEThCS,
BBE/ICHHI OAPBHUKIB y LIEHTPAJIbHY Cipy PeUOBUHY | (paKTUUHO, HE 3’SICOBAHMM.

50 ISSN 0564—3783. Ilumonoeisa i eenemuxa. 2024. T. 58. No 5



B [licanmcoki 6epemernonodioni kaimunu 201061020 MO3KY: éidkpumms idenmugpikauis ma tiimoeipui pynrxuyii W

Puc. 2. linguka xopu ocTpiBlIsl Ha TiperapaTi beria 3 BepeTeHOMOMIOHMMM HepoOHAMM Y TIMOOKOMY Iapi Tpu
pizHOMY 30uTbllIeHHI. HelipoHu, 1110 MOXYTh BiAMOBIAATU TiraHTCbKUM BepeTeHaM, MMO3HAYEHO YOPHUMMU i OLTUMU
cTpiikamu. 300paKeHHsT OMHOTO 3 TAKMX HEHPOHiB, 00BEIEHOT0 Ha OMJISIIOBOMY MiKpO(hOTO MPSIMOKYTHOK TEMHO-
Cipolo paMKoOl0, TMOJAaHO MpaBopyy y 30UJIbIIEHOMY BUIJISIAI MpY pi3Hii TubuHi ¢okycyBaHHs. [Ipenapatu — 3
Kkonekuii beuna kageapu onucoBoi Ta KIiHIYHOI aHaTowmii HamioHanbHOro mMeauuHoro yHiBepcutety imeHi O.O.
Bboromonpblisi. MeTonrka BUTOTOBJICHHS IIpeIapatiB olrcaHa aBTOPOM Y CIielliaibHil npatii (Betz, 1873). Metonuky
doTodikcalltii, MaciTabyBaHHS i KOJOPUCTUYHOI ONTUMI3allii 300paxkeHb onrcaHo y npaili Medvediev et al (2023)

Beysmuunna, oHTOreHeTHYHA i BikOBa JMHAMIKA
nonyJisilii TirAHTCbKUX BepeTeH

Panni MopdoMeTpuuHi AOCTIIKeHHST momaBa-
JIM CEepeHIO KIiJIbKICTh TiraHTCHKMX BEpeTeH Y
TOJJOBHOMY MO3KY HOBOHApOJKEHOI JIIOAUHU Ha
piBHiI ~28 THC., Y MO3KYy 4-piuHOi OIMTMHU — Ha
piBHi ~180 THC., a Y MO3KY JOPOCJOi JIOIUHUA —
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Ha piBHI ~190 Tuc. (Allman et al, 2005). ¥ nomanb-
oMy i uudpu CyTTEBO 3MiHUIUCS (OTJISIHYTO
Allman et al, 2011): y 1000BO-0OCTpiBLEBIli TiISTH-
i 000X MiBKy/Jdb JOPOCJOI JIOAMHU HapaxoByBa-
Jgu yxe ~150 Tuc. riraHTChKMX BepeTeH, a B 000X
ACC — ~320 tuc. Ha nymky Butti et al (2013),
3arajibHa KiJIbKIiCTb TIFaHTCHKUX BEPETEH y J1000-
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Bo-ocTpiBLeBiit Kopi i ACC omHiel miBKymi opoc-
Jioi JironuHM nepedbysae y iHtepBaii 8§0—120 Tuc.
Otxe, 3arajoM MOIYJISLSI TITAaHTChKUX BEpeTeH
Y MO3KY AOPOCJIOl JIOAUHU MOXKE CIraTh MiBMiJIb-
oHHOI. /17151 MOpiBHSIHHSL: T0O0BO-OCTpPiBLIEBa KO-
pa 000X IiBKYJIb 3piIOr0 FOJOBHOIO MO3KY Y iHILIMX
TOMiHiI MicTUTh y cepeaHboMy ~10 THC. KITITHUH
3 MOPQOJIOTIEI0 TIraHTCHhKUX BEPETEH, TEPeaHs
YacTUHA JIiMOiuyHOiI Kopu — ~90 TwHcC., 3arajiom —
~100 Tuc. (Allman et al, 2010, 2011). A 3a iH-
IIMMU TaHWUMHM, TIpaBa J00OBO-OCTpiBIIEBa KOpa y
3axigHoi piBHUHHOIL ropwin ( Gorilla gorilla gorilla)
MiCTUTB ~9,5 TUC. KJIITUH 3 MOP(MOJIOTI€IO TiraHT-
CbKMX BepeTeH, i y IuMMMaH3e 3BudaiiHoro (Pan
troglodytes) ix HapaxoByoTb ~11 Tuc. (Butti et al,
2013). 3a panumu Issa et al (2019), y ACC (cain
JymMaTh, 000X TMiBKYJb) IIMMIIAH3€ 3BUYAHOIO
(Pan troglodytes) i mumiaH3e KapjaukoBoro (Pan
paniscus) MICTUTbCS ~23—24 TuC. LUX HEHPOHIB,
y J000BO-OCTpiBLEBili Kopi — ~11—12 Tuc.
Kpim TOoro, y mepemHiil ocTpiBLIEBili KOpi OmHi-
€1 TiBKYJIi TOJOBHOTO MO3KYy IOOPOCJIOTO Makaka
BUSIBIISIIOTE ~1,5 Tuc. (Macaca fascicularis) 1m
~2 tuc. (Macaca mulatta) HeiipoHiB 3 MOp(OJIO-
rieto rirantchbkux BepeteH (Evrard et al, 2012).
3rigHo 3 Allman et al (2005), koTpi mocuiao-
Thcst Ha Weickert et al (2000), riraHTCBbKi BepeTe-
Ha Yy MO3KY JIIOAVMHU 3’SIBJISIIOTHCS B OHTOI€HE3i
nizHo. CraHoMm Ha 35-i TWKOEHb BHYTPIIIHBO-
YTPOOHOI'O PO3BUTKY KOHCTAaTyIOTh HEBEJIUKY IX
KUJIbKICTh, Ha MOMEHT HApOKEHHS — JIMILE
omu3bko 15 % Bim KiIBKOCTI Yy IOpOCIHX OCi0,
MPUYOMY IIiC/IST 4-X POKIB KUTTS IX ITOITYJISILIiST
3anuaeTbest cranoro (Allman et al, 2005). ITo-
JaJiblli AOCHIIKEHHS KiJIbKOCTI KIITUH, KOTpi
BiI-HOCSATb A0 KaTeropii TiraHTCbKUX BepeTeH,
y J10-00BO-OCTpPIBLEBIil OUISHIII KOpU IIpaBOpy4
BU-SIBUJIM HACTYMHE: yepe3 34 TuK. rectallii Bil-
3HAYAIOTh IOSIBY ITOOAMHOKHUX KJIITUH LILOTO BUAY,
BIIpoaoBxK 38—40-ro TmKHS recranii — ~10 THc.,
Ha MOMEHT HapojkeHHSI — ~40—45 tuc., yepe3 4
MiC. TTOCTHATAJIBHOTO XUTTI — ~35—40 Tuc., yepes
7 mic. —~60—65 tHcC., yepe3 8 mic. — ~320 THC.,
yepe3 19 mic. — ~100 Tuc., yepe3 4 poku — 135—
140 Tuc., yepe3 8 pOKiB IOCTHATAJbHOTO XXHUT-
18 — ~70 TuC., y 3pinomy Biui — ~80 TMC. 1MX
HeipoHiB (Allman et al, 2010; 2011). IMopiBHSAHHS
mnpe- i MOCTHATAJIbHUX TOKA3HWKIB IEMOHCTPYE
CYTTEBUI MPUPICT KiJBKOCTI KJITUH 3 MOpdOJI0-
Ti€I0 TITAaHTCHKUX BEPETEH HaBITh I103a Bpaxy-
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BaHHSIM aCUMMTOTUYHOTO TMOKa3HUKA 8-TO Mi-
caug (Allman et al, 2011). Allman et al (2005), 3
nocwiaHHsiM Ha Weickert et al (2000), BBaxaroThb,
1[0 TTOCTHATAJbHUI MPUPICT Li€l HEHPOHHOI MO-
OyJIsLil JIOOUHA 30IMCHIOEThCS 3a PaxyHOK Auv-
depeHUialil pe3uASHTHUX YU MOCTYIIOBO Mirpylo-
YMX i3 CyOBEHTPUKYJISIPHOL 30HM HE3PIINX KIIITUH.

JdomaMo, 10 y TOMiHif i JIOOAWHU Yy Tepion
HOBOHAPOMXEHOCTI KiJIbKiCTb HEMpPOHIiB, sKi 3a-
PaxoBYIOThb 10 KaTeropii riraHTCbKMUX BepeTeH, Y
IpaBiii 1000BO-OCTpiBLEBIilA KOpi HA ~6 % OLIb-
1Ia, HiX Yy JiBiil; y TIOZaJIbLIOMY aCUMETPisd
3poctae g0 ~30 % (Allman et al, 2005). Hdesaxi
aBTOpU TOB’S3yIOTh 1€ 3i creliatizalieo mpa-
BOI MiBKYJi y (popMyBaHHi collialbHO-a(PEeKTUB-
HOi chepH i CHiBBITHOCATD 3 BUSIBHOIO 32 JOTIOMO-
roro MPT mnepeBaroro 00’eMy cipoi peuyoBUHU
npaBoi J1060Bo-ocTpiBLIEeBOi Kopu (Allman et al,
2005).

KinbkicTh rirantcekux BepeteH y ACC HecyT-
TEBO 3MIiHIOETHCSI BIPOJOBIK 3PiIOro Mepiogy >KUT-
TS Oci0 3i 30epeXeHMMMU KOTHITUBHUMU (DYHK-
uisimu (Gefen et al, 2018). binbiu Toro, #MoBipHO,
3a PaxyHOK iCTOTHILIOTO 3MEHIIEHHS MOIYJISIii
IHIIMX HEeWpOHiB KOopU, y ocid BikoM moHazn 80
POKiB CIOCTEPIraloTh 3HAYHILLY TMTOMY LIIJTBHICTh
(aHru. density) riraHTCHKMX BepeTEH, HiXX Y BiKOBIi
rpyni 20—60-tu pokiB (Gefen et al, 2018).

MoaekyasapHuii (peHOTHIT
riraHTChbKMX BepeTeH

Heiiponu 3 mMop@doJiori€lo TiraHTChKUX Bepe-
TeH ekcrpecytoTh nentuau NMB (neuromedin B)
i GRP (gastrin-releasing peptide), dakTop TpaHC-
kpunuii ATF3 (activating-transcription factor 3),
eJIEeMEHT pelienTopa iHTepieiikiny-4 (interleukin 4
receptor, o chain), ¢akrop DISC1 (disrupted in
schizo-phrenial) (Allmanetal,2010; Buttietal,2011;
Stimpson et al, 2011; Cauda et al, 2014), VMAT2
(vesicular monoamine transporter 2), cyOOIMHU-
o FAMK-peuentopa GABRQ (y-aminobutyric
acid receptor subunit 0) i agpeHopeuenTop o,
(Dijkstra et al, 2016), VATI1L (vesicle amine trans-
port 1 like), CHSTS (carbohydrate sulfotransferase
8), LYPDI1 (lymphocyte antigen-6/plasminogen
activator, urokinase receptor domain containing
1) i cynbdatazy2 (Yang et al, 2019), dakTopu
tpanckpumnuii FEZF2 i CTIP2 (Cobos & Seeley,
2015), peuentop BazompecuHy la (Allman et al,
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2005, 3 nmocunanHsam Ha Insel & Young, 2001) i
1€ psiA TeHiB, NPOAYKTH €KCIpecil IKUX OepyTb
y4yacThb y (popMyBaHHi JEHAPUTIB, Mi€JliHi3allil aK-
COHIB 1 acoliiloBaHi 3 MCUXiYHUMMU Ta HEBPOTHUY-
Humu posnazamMu (Yang et al, 2019). BoaHouac,
3a manuMu Nimchinsky et al (1995), riraHTCBKi
BepeTeHa He EeKCIIPeCy-10Th KaJlblLil3B’sa3yBajbHi
OiIKM ImapBajbOyMiH, KaJb0iHIVH YU KAJIbPETUHIH,
10 BKa3ye Ha IXHIO iCTOTHY BIAMiHHICTb Bif
TiTaHTCBHKUX TTipaMi].

TanreHnniiitna, pagiapua i Mi>xBuI0Ba
MOINUPEHICTh TIrAHTCHKHUX BePeTEeH

3a cnoBamu Butti et al (2013), yxe y npaui
Ngowyang (1936) omucaHO TiraHTChbKi BepeTeHa
y minctaBdi (subiculum) Ta B eHTOpPIiHANBHIN KOpi
JIIONWHU (3 1IMM, OJHAK, HEe TTIOro/KYI0Thes Banovac
et al, 2021). CtaHOoM Ha gaHUi Yyac, OKPiM IUISTHKI
BA 24 Ta 1m000BO-OCTpPIBLIEBOI KOPHW JIOOWHU,
KJIITUHA 3 MOP(@OJOTI€EI0 TiraHTChKUX BEPETEH
BUsIBJIeHO TakoxX Yy ainsHui BA 9 (Fajardo et al,
2008), BA 10 (Gonzalez-Acosta et al, 2018) i BA
7 (Fuentealba-Villarroel et al, 2022). Kpim toro, y
JIIOAMHM H Y iHIIMX TOMiHiJ TaKi KJIITUHU OMMCAaHO
He quue y V-my, a i y III-my mapi ACC ta oct-
piBueBoi kopu (Raghanti et al, 2019). ¥ menianb-
Hiil ynoboBonoisApHiiA vactuHi BA 10 moguHu
KJIITUHUA 3 MOPQOJIOTI€I0 TIraHTCHKUX BEpeTeH —
MOOAMHOKI M PO3CisiHi, 1X KiJbKiCTb IIIOHAWUMEHILIEe
y 7 pasiB OiJiblIa MpaBoOpyd, MPUUOMY MOIMYJISLIis
y 2,5 pa3u 4yMceNIbHilla Y OiASHII rpedeHs, HiX Y
JIUISIHLI CTiHKM ApiOHOI1 3BUBMHM, KOTpPa BXOAUTh
o ckiany mediaabHoi yactuHu BA 10 (Gonzalez-
Acosta et al, 2018).

Nimchinsky et al (1999) o6MexxyBasiu BUjIOBUIi
nepeslik HOCiiB KJIITUH 3 O3HAaKaMM TiraHTChbKMX
BEpETEH JIIOAMHOI il iHIIMMM TIPEACTaBHUKAMU
ponuHu roMiHin. OmHAaK, HA TaHWI Yac HEMPOHU
3i CXOXKO00 MOP@OJIOTi€I0 OMUCAHO 1Ie i Y MaKaka
(Macaca mulatta, Macaca fascicularis; Evrard et al,
2012), y 6ararbox kutomnomioHux (Hof & van der
Gucht, 2007; Butti et al, 2009; Butti & Hof, 2010;
Butti et al, 2014; Raghanti et al, 2019), a Takox y
IHIIMX CCaBlLiB, BKJIIoYarouu yjaMaHTuHa (Triche-
chus manatus latirostris; Butti & Hof, 2010), mop-
xa artinaHtudHoro (Odobenus rosmarus rosmarus;
Butti & Hof, 2010), a¢ppukaHcbKOro Ta iHmilCh-
koro cioHa (Loxodonta africana et Elephas maxi-
mus; Hakeem et al, 2009), 6eremMmoTra KapJIMKOBOTO
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(Hexaprotodon liberiensis; Butti & Hof, 2010; Butti
et al, 2014), yopHoro Hocopora (Diceros bicornis
michaeli; Butti et al, 2011), 3ed6pu Oypue/LIOBOI
(Equus burchellii; Butti & Hof, 2010), cBuHI cBili-
cbkoi (Sus scrofa domesticus; Butti et al, 2014), BiB-
i cBificekoi ( Ovis aries; Raghanti et al, 2015), 6u-
Ka cBilicekoro (Bos taurus; Butti et al, 2014), koHs
cBiiicekoro (Equus ferus caballus; Raghanti et al,
2015), onens 6inoxsocroro ( Odocoileus virginianus;
Raghanti et al, 2015) i HaBiTb Y HEBEJIMKOTO CCABLIS
namaHa Karcbkoro (Procavia capensis; Raghanti et
al, 2019). BaxunuBo, 1110 Ha BiIMiHY Bil JIOAWHU, Y
iHwmx ccaBuiB TaHreHuiiHa (Hof & van der Gucht,
2007; Butti et al, 2014; Raghanti et al, 2015, 2019)
i pamiapHa (Raghanti et al, 2015, 2019) nommupe-
HICTh HEHMPOHIB 3 MOPQOJIOTIEI0 TiIraHTCHKMX Be-
peTeH y KOpi TOJIOBHOIO MO3KY iCTOTHO Oijbla.

3arajoM, 4YacTKa HEHpPOHIB 3 O3HAKaMU TiraHT-
cbkux BepeTeH Yy V-my mapi kopu ACC opaHry-
taHra ckiagae 0,6 %, y ropuau — 2,3 %, y 1mM-
manse — 3,8 %, y 6oHo6o — 4,8 %, y qoauHu —
5,6 % (Nimchinsky et al, 1999). INonynsauia x
LIMX HEUPOHIB Y HErOMiHiJ BUMIipIOETHCS KiIbKO-
Ma aecarkamu tucsd (Butti et al, 2009; quB. Takox
Raghanti et al, 2015; Butti et al, 2013), a ix yacTka
y kutiB (Hof & van der Gucht, 2007) i po3Mip
comu y rominig (Butti et al, 2009) mmo3uTUBHO
KOPEJIIOE 3 PO3MIpPOM MO3KY.

Yci 1i maHi HIOMTO BKa3ylOTh Ha MOMMIKO-
BiCTh (DiIOreHETUUHUX iIHTEepIpeTaliil paxkTy icHy-
BaHHS TiraHTCHKUX BEPETEH Y JIIOAWHU W TOMiHiT
(Butti et al, 2013). IlonpaBoa, auiie 3a YMOBH,
SKILO YCi OMMCaHi y HaBeACHOMY MEpesliKy Croc-
TepeXXeHb HEWPOHM € MiiICHO TiraHTChKHMMU Be-
pereHaMu (OWB. OaJli).

IIpobaema o3HaAYEeHHS
Ta inenTudikauii riraHTCbKMX BepeTeH

3ragaHi BUILE JaHi CTOCOBHO MOLLUMPEHOCTI
TiraHTCHKUX BEPETeH AESIKMMU aBTOpPaMU CIIPHUIA-
MaloThcst KpuTuHO (Banovac et al, 2019, 2021).
IIpumipom, Banovac et al (2021) cmpaBemauBO
3a3HayYaloTh, 10 TiraHTCHKi BepeTeHa — OCOOJIU-
Ba IONYJIALiS KipKOBMX HEMpPOHIB, sIKa, Ha Bil-
MiHY Bif ycCiX iHIIMX, OpPIAWHAPHUX BEPETEHO-
noaioHMX HEWpoHiB KopH, BimHeceHa von Eco-
Nnomo 10 MmepellikKy oCoONMMBUX, CHeLiadbHUX KJTi-
™mH (von Economo, 2009, c. 201, 203). Ha
nymky Banovac et al (2019, 2021), no xareropii
LUX HEWPOHIB MOXHa IOMMUJIKOBO 3apaxyBaTu i
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mipaMifHi HEWUpOHUW, KOTpi 3a3HaIW TaK 3BAHOI
«BepeTeHONOAIOHOI TpaHcdopMallil» 4M 3ragaHi
yXe OpIMHApHI BEpEeTCHOIOAiOHI HEAPOHU KOPHU.
Y 3B’a3Kky 3 uuM Banovac et al (2019, 2021) Ha-
MOJISITAIOTh, 10 imeHTUMIKAallil0 TiraHTChKUX Be-
peTeH ciin 3AiliCHIOBaTM Ha OCHOBiI HACTYIMHUX
MopdoJiorivHux o3HakK: 1) dopma i 2) po3mip
comu, 3) ocobiMBe TaHIreHIiliHe Ta paaiapHe
po3TallyBaHHS y Kopi, 4) cmoci® BimxomKeHHS
akcoHa i 5) mopdoJioris ASHAPUTHOrO AcpeBa.
JIBi ocTaHHi O3HAKM BMSIBHI JMILE IIUISIXOM 3a-
GapBJieHHs HelpoHiB 3a Tonbmxi.

Ha xanp, Buxonguu i3 MaTepiajty, HaBeIeHOTO
Banovac et al (2019, 2021), MoxkHa KOHCTaTyBaTH,
10 MpakKTUYHE BUKOPMUCTAHHSI TaKOi CXeMHU YT-
pynHeHe. IIpuMipom, cydyacHa TpaHCHALIS JaHUX
von Economo (1926) cTOCOBHO KJIIOYOBOTO KpPH-
Tepilo — MiCUS BiIXOIXKEHHS aKCOHA — HEMOX-
JIMBa 4Yepe3 OOMEXEHY PeJIeBaHTHICTb METOMYy 3a-
OapBJIeHHSI, BUKOPUCTAaHOTO UM aBTopoMm (Ba-
novac et al, 2021, c. 12). A mochigkKeHHs IeH-
JIPUTHOTO IepeBa 3 BUKOPHUCTAHHIM 3a0apBJICHHS
3a ToNbIXKI BUSABJIAIOTH TE€TEPOr€HHICTh TOMYJIALIT
HEMpPOHIB 3 O3HAKAMU TiraHTCHKMX BEPETEH I0-
HailMeHIIe y TosIcHii 3BUBMHI moauHu (Cor-
rea-Junior et al, 2020). 3a cmoBamm Banovac
et al (2021), cymu HaBeAeHUX HUMMU KPUTEpIiB
Bepudikallii He ITOTPUMYIOTHCS HAaBIiTb aBTOPU
TUX HEYUCJICHHUX AOCIiIXEeHb, KOTPi BUKOPHC-
TOBYIOTb METOJ Bi3yaji3allii BepeTeHOIOmiOHNX
HEWpOHIB Ha OCHOBi 3abapBieHHA 3a [ONBIXI.
Otxe, BIOCKOHAJIGHHSI METOHOJIOTIl imeHTu(dika-
il TiIraHTCHKUX BEPETEH 3aJIMIIAETHCS AKTyallb-
HuM (Banovac et al, 2021, c. 13).

Ha Hamy nmymKy, pe3yabTaTu MaiOyTHiX MOp-
(OJIOTIYHUX, MOJIEKYJISIPHO-TEHETUYHUX, HEHpo-
XiMIYHUX, KOHEKTOMHUX, €JeKTPOPi3ioNoriyHux i
(YHKUIOHATBHUX JOCIHIIXKEeHb HEWPOHIB TOJ0B-
Horo Mo3Ky (Bakken et al, 2021; Kalmbach et
al, 2021; Rasia-Filho et al, 2021) mo3BoasThH
CTBOPUTHA HOBY KOHBEHIIIHY CXeMy KJIacuika-
il uux KJIiTuH. Yu Oyne y Hill Miclie BUOKpeMJie-
Hili MOMYJISLil HEMPOHiB, KOTPi BiAMOBIAAaTUMYTh
HaBegeHUM Banovac et al (2021) kputepisMm Ti-
FaHTCbKWUX BEpeTeH, — He BigoMo. IIpumipom,
Correa-Junior et al (2020) 3ragyioTh OPUITYLLIEH-
HS iHIIMX AOCTIAHUKIB, 3TiIHO 3 IKMMU TiraHTCbKIi
BepeTeHa Morjau 6 Oyt MoaugiKoBaHUMM Mipa-
MiZHMMU HEMPOHAMM UM HaBITh IMPUMITUBHO Op-
raHizoBaHMMU KJIiTUHaMU belia mepemHbO-KOJiH-
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HO1 00JIaCTi KiHIIEBOTO MO3KY JIOMWUHU. [CHYBaHHS
MEBHOTO pAAY TepexiZfHUX (POopM MiXK KIaCUYHHU-
MU HOipaMiZIHAUMW i HAWBUCTPYHUYEHIILIMMU Bepe-
TEHOIOMIOHMMY HEWpoHAMM MpPUMNYCKAlOTh Ta-
kox Nimchinsky et al (1995) i uiei no3uuii npu-
TpumMytoTbesl Correa-Junior et al (2020). o peui,
camMe <«BepeTeHOomomiOHy TpaHC(opMallilo» BBa-
>XKaB MPUYMHOIO MOSBU TiIraHTCHKMX BEPETEH von
Economo (von Economo, 1926, c. 250).

MoxmmBi ¢yHKHii riraHTCbKMX BepeTeH

Ha panuii yac eauHum crnocoboM xouya O
MPUOIU3HOTO OKPECIEHHSI MOXIMBOI (PYHKIIIT Ti-
TaHTCbKUX BepeTeH € 3’sICyBaHHS (PYHKILIN minsi-
HOK iXHBOTO Mpe(epPeHTHOTO PO3TalllyBaHHS.

Binomo, mo minsgHka BA 24 TicHO KOMYHIKYy€E
3 OratbMa iHIIMMHU AiISSHKAMUA TOJOBHOTO MO3KY
(Apps et al, 2016), i ACC Bigirpae BaxJuBY POJIb
y peaitizallil BOJIbOBOI, €MOLIIAHO-MOTHUBALIMHOI 1
KorHiTuBHOI cpepu (Allman et al, 2002), 30kpema,
y ¢yHkuii ysaru (Wu et al, 2017), camoyBaru i
CaMOKOHTPOJIIO, Y (OYHKIIi1 BUPILLIEHHS MTPOo0IeMu
1 po3mi3HaHHSI MOMWIKHW, y peajisauii MiMidyHOI
coliasibHO1 KoMyHikailii (Allman et al, 2002), y
¢yHKIil couiagbHOro mi3HaHHSI (Apps et al,
2016), y peanizaiii akCiOJOTiYHUX 1 MOPaJbHUX
acrniekTiB moBeminku (Takesue et al, 2017), y
koHTpoui arpecii (van Heukelum et al, 2021), y
ONTUMI3allii MOBEIiHKM B YMOBaxX 3MiHHOIO KOH-
TekcTy (Allman et al, 2002; Monosov et al, 2020),
Yy Pi3HOMAaHITHUX AacMeKTaX MOBEAIHKOBOTO IIilI-
KpiruieHHs BUHaropomow (Umemoto et al, 2017;
Hunt, 2021; Jauhar et al, 2021), y mexaHi3max
ncuxocouiaibHoro crpecy (Muscatell et al, 2022),
y JeTeKlil eMOLIfHOI CKJIaa0BOI €CTEeTMYHOIO
cnpuiiHgatta (Ishizu & Zeki, 2017), y dyHkuii
onepatuBHoi nam’aTi (Kobayashi et al, 2021) i y
HaBuaHHi (Holroyd & Verguts, 2021), y MexaHi3-
Max rimHo3y i menutaiiii (De Benedittis, 2021), a
TaKOX Yy KOHTPOJIi BereTaTUBHUX (DYHKILiHA i Ha-
BiTb y yHKIii BoKamizauii (Allman et al, 2002).

ACC pa3om 3 OCTpiBLIEM Bidirpa€ BaxKJIUBY
ponb y perynsuii BereratuBHuUX ¢yHKLi (Be-
narroch, 2020; Seamans & Floresco, 2022), y
¢opMyBaHHiI cTaHy cuTocTi (Althubeati et al,
2022), y mexaHi3Max HygoTu i omoBaHHs (Wick-
ham, 2020), y ¢yukuii Houmuenii (Gamal-
Eltrabily et al, 2021) i, MOXJIMBO, HIOXOBOIO
copuitHattg (Hura et al, 2022), y dbopmyBaHHiI

ISSN 0564—3783. Llumonoeisa i cenemuxa. 2024. T. 58. No 5



B [licanmcoki 6epemernonodioni kaimunu 201061020 MO3KY: éidkpumms idenmugpikauis ma tiimoeipui pynrxuyii W

MepexxeBux KopenariB emmarii (Lockwood, 2016),
B ycBimomyieHHi BiacHoi nomwiaku (Dali et al,
2022), a TakoxX y peajizalii GyHKIIii MOpaJIbHOTO
CYIIKeHHSI, YCBIIOMJICHHS COLIiaJJbHUX HOPM i
JleTeKl1il neBianiii couiaabHoi moBeainku (Decety
& Yoder, 2017; Sevinc et al, 2017; Zinchenko &
Arsalidou, 2018).

Kpim Toro, ACC € BaxJIMBUM KipKOBUM JIOKY-
coMm (opmyBaHHST xpoHiuHoro 6omio (Galhardoni
et al, 2019; Xiao et al, 2021; Moon & Park, 2022)
U IEPECUBHOrO Y1 TPUBOXKHOTO PO3JIaay HAa MOro
i (Sellmeijer et al, 2018), a Takox coiodo0ii
(Elsaid et al, 2022), mmsodpeHii (Akdeniz et al,
2016; Ochi et al, 2022), GinoasapHoro acheKTUB-
Horo poznany (Gong et al, 2021), Benukoro ae-
npecuBHOTO posnany (Zhou et al, 2024), posma-
Iy, TIOB’SI3aHOTO i3 BXWBAHHSIM TICUXOAKTUBHUX
peuoBuH (Zhao et al, 2020; Manza et al, 2023),
BigeoirpoBoi 3anexHocti (Gao et al, 2021; Me-
stre-Bach & Potenza, 2023), mocTTrpaBMaTUYHOTO
ctpecoBoro posnany (Kunimatsu et al, 2020;
Yang et al, 2024), po3namiB ayTUCTUYHOIO CIIEK-
Tpy (Sciara et al, 2020; Ong & Fan, 2023), adek-
TUBHMX PO3JaAiB Ha TJi MATOJOrii TPaBHOI CHUC-
temu (Matisz & Gruber, 2022), noBemiHKOBOL
¢dopmu 1000BO-cKpoHeBoi memeHIii (Kamalian et
al, 2022), cuHaApOMY He-HEeHpPOreHHOro rirnepak-
THUBHOrO ceyoBoro Mixypa (Bou Kheir et al, 2022),
a TaKoX y MexaHi3Max JIiKyBaJIbHOro e(eKkTy He-
pomonynsuii pu eninerncii (Vetkas et al, 2022).

OcTtpiBellb — HerepeciuHe y 0araTbox acriek-
TaxX YTBOPEHHS, 110 Bignosigae ymiie 2 % ruioLi
Kopu TojjoBHoro Mo3ky (Nieuwenhuys, 2012),
OJHAK BOJIOJIE€ BEJIMKOIO KiJbKICTIO IIUTOApXi-
TeKTOHIYHMX, (PYHKIIOHAJIBHO-TOITOrpadiyHnx Ta
npoekuiitHux 30H (Nieuwenhuys, 2012; Ghaziri et
al, 2017; Uddin et al, 2017; Evrard, 2019; Sypré
et al, 2024), BupaxkeHow 1MpPOTOIO 3B’s3KiB (Ca-
been et al, 2020) i ¢ynkuii (auB. pami), y
3B’3Ky i3 UMM 3aCJyroBYE CTaTyCy OKpeMoi
yacTkm rosoBHoro Mo3ky (Von Economo,
2009; Nieuwenhuys, 2012). Ila ningHKa MO3KY
Oepe ygacTb y 00pobii i (popMyBaHHI BUILOIL TICH-
Xi4HOI penpe3eHTallii IHTEpOLEeNTUBHOI, CMaKO-
BOI1, HIOXOBOI, COMAaTOCEHCOPHOI, CJIyXOBOi, BECTH-
OyJIsipHOI, 30poBoi Ta 00Jb0BOI iH(MopMmauii (Park
& Tallon-Baudry, 2014; Uddin et al, 2017; Evrard,
2019; Fallon et al, 2020), y KOHTpOJIi aBTOHOM-
Hux ¢yskuiii (Benarroch, 2020; Nagai et al,
2022), y ¢dopMmyBaHHi ameTUTy i CTaHy CUTOCTI
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(Althubeati et al, 2022), y MexaHi3mMax HYIOTHU i
omoBaHHg (Wickham, 2020), y MexaHi3max ¢i-
3i0JIOTIYHOTO I TcHXocolianbHoro crpecy (Mus-
catell et al, 2022; Qiu et al, 2022) i arpecii (Cu-
paioli et al, 2021), y dbopMyBaHHi eMOlIili i HAaCcT-
poto (Uddin et al, 2017; Evrard, 2019), y Mexa-
Hi3Max MiaKpirieHHs BuHaroponow (Jauhar et al,
2021; Weinstein, 2023), y ¢bopMyBaHHi emmnarii Ta
y ¢yHKuii comiaapbHoro mizHaHHsa (Uddin et al,
2017; Fallon et al, 2020), y popmMyBaHHi CIiBUyTTSI
(Novak et al, 2022) i MaTepUHCHKOI ITOBEIiHKU
(Gholampour et al, 2020), y ¢byHKLIii TpURHITTS
pimmenHsa (Uddin et al, 2017; Ortiz-Teran et al,
2021) i y MexaHi3MaX IOBEOiHKOBOI THYYKOCTI
(Rogers-Carter & Christianson, 2019), y ¢yHKii
yBaru i y 3’gacyBanni 3Hauymocti (Uddin et al,
2017), B ycBimomJieHHi cebe i iHmmx (Allman et
al, 2011; Park & Blanke, 2019), y cy06’exTuBizariii
¢yukuii cripuitaarta (Tallon-Baudry et al, 2018;
Evrard, 2019), B ycBimoMJeHHi BJIacHOI MOMUIKU
(Dali et al., 2022), y ¢yHKIii BAKOHABYOIrO KOHT-
pomto (Molnar-Szakacs & Uddin, 2022), y ¢pyHK-
wii MoBu i y moBieHHi (Uddin et al, 2017; Di Ste-
fano et al, 2021), y 3abe3me4yeHHi PyxoOBOI ILIac-
tuyHocTi (Nieuwenhuys, 2012) To1o.

IIpu uvomy, mepenHsi, TOOTO J10O0OBa YacCTHUHA
KOPU OCTpiBLIS Billirpae LEHTPAJIBLHY POJIb y pea-
Jmizanii ¢pyHKUii camoycBimomaeHHs1 (Critchley &
Seth, 2012), y iHTepOLIENTUBHOMY YCBiTOMJIEHHI
cepueBoi aktuBHOCTI (Haruki & Ogawa, 2023), B
yCBimoMIJIeHHI BilacHoro (isnuHoro ocomo (Garcia-
Larrea & Bastuji, 2018) i y iHIIMX BUOax YCBIi-
momieHHs (Allman et al, 2011), 3okpema, y ¢op-
MYBaHHi Bil4yTTs po3yMiHHs cmuciy (Allman et
al, 2011; Cauda et al, 2014), y ocITHeHHi CMUCITY
(Allman et al, 2011), a TakoX B ymi3HaHHI Bjac-
Horo obnuyus (Allman et al, 2011) i y mopasbHiii
inTyiuii (Mendez, 2023).

OctpiBellb TaKOX Bilirpa€ BaXJIWBY pOJib Y
naToreHe3i Pi3HOMAHITHUX TICUXiYHUX PO3JaiiB,
30KpeMa OinmosisipHOro adeKTMBHOTO  poO3Jaay
(Gong et al, 2021; Zhu et al, 2022) i mu3odpeHii
(Tran The et al, 2021; Zhao et al, 2022), po3nany,
MOB’SI3aHOTO i3 BXMBAHHSIM IICMXOAKTUBHUX pe-
yoBuH (Gibson et al, 2022; Manza et al, 2023),
y TOMY 4mcli ajnkoroiizMmy (Sommer et al, 2022),
y TaToreHesi BimeoirpoBoi 3amexHocTti (Gao et
al, 2021; Mestre-Bach & Potenza, 2023), nemnpe-
cuBHUX po3ianiB (Zhang et al, 2022; Hu et al,
2023), nmementuBHMX posnaniB (Hengstschliger

55



[ | B.B. Medeedes, B.I. Yepracos, M.O. Mapywenxo ma in. [ |

et al, 2022; Kamalian et al, 2022), nocTtTpaBma-
TUYHOIO cTpecoBoro posnamy (Kunimatsu et al,
2020; Yang et al, 2024), couiodo6ii (Elsaid et al,
2022), posnaniB ayructudHoro crekrpy (Nomi et
al, 2019; Ong & Fan, 2023), negodinii (Ponseti
et al, 2018; Lett et al, 2018), a TakOXX CUHIPOMY
He-HelporeHHoro ceuyoBoro mixypa (Bou Kheir et
al, 2022) i cuHaApOMY ITOAPA3HEHOI TOBCTOI KUIIIKHI
(NisticT et al, 2022) To1o.

KonkpeTHi X (pyHKIIii FiraHTChKUX BEPETEH 3a-
JIMIIAIOTBCS MPEAMETOM MpuItyleHb. [Tpumipom,
OCKIJIbKM TiraHTCbhKi BEpETeHa MalOTh O3HAKU TTPO-
ekuinHux HelpoHiB (Nimchinsky et al, 1995;
Allman et al, 2005; Cobos & Seeley, 2015;
Hodge et al, 2020), mpuIryCKaloTh IXHIO POJIb Y
3a0e3MneyeHHi IIBUAKOI 1 IIMPOKOI KOMYHiKallii
ACC i mepeaHboi OCTpiBLIEBOI KOpPW 3 iHIIUMU
JITSHKAMU MO3KY TIiJl 4Jac peajisaliii mepeliue-
HUX BUILE CKJIATHUX MCUXiYHUX (yHKLIK (Allman
et al, 2011). Allman et al (2005) mpumnyckaiTb
Y4acTh TITaHTCBKUX BEpEeTeH y (OpMyBaHHI CO-
LHiaJIbHUX 3B’SI3KiB OCOOU, a TaKOX y (hOpMyBaHHI
IIBUAKUX iHTYITUBHUX pilleHb Ha TJi CKJIAZHOTO
I MiHJIMBOTO COLIIOKYJIbTYPHOIO KOHTEKCTY. Butti
et al (2011) HargKalOTh HAa y4acTb LIMX HEUPOHIB
y (QYHKIii colLialbHOI B3aeMoii, y (opMyBaHHi
MEpEXKEBUX KOPEJATIB OTPMMAHHS BHHArOpOAuU
i TIoKapaHHs, y peryisuii TpaBjieHHsI ¥ iMyHHOI
Bimmosimi. Ha mymxy Hof & van der Gucht (2007),
riraHTChbKi BepeTeHa MOXKYTb OpaTH ydyacTbh y pea-
Ji3anii GyHKUii po3yMiHHS iHIIOro, Y (popMyBaH-
Hi colliaJIbHOI MOBEAIHKM i Y (PYHKIIiI COLIiaJIbHOTO
Mi3HaHHS, Yy MeXaHi3Max iHTyilii i y ¢popMyBaHHiI
cymxeHb. Cauda et al (2014) npunyckawTb y4acTb
X HEWPOHIB y Mepexi 3’sICyBaHHSI 3HAUMMOCTI
iy TO0OOBOTIM’SIHIi Mepeki BUKOHABYOTO KOHT-
pOJIIO, 110 OOYMOBIIIOE IXHIO POJIb Y MOHITOPUH-
Iy NOMMJIKM, B OLIiHLI HECIOJiBaHUX CTUMYJIB,
y (opMyBaHHI TIOBEIiHKM B CHTYyallii HEeBHU3HaA-
YEHOCTi, B YCTaJIEHHI MiKOCOOUCTICHMX 3B’SI3KiB
Ta y (pyHKUIil pOo3yMiHHS iHIIOro. A Oijbllia TOB-
mmHa ACC i muToMa IIUTBHICTD TIrAaHTCHKUX Be-
peteH y ACC ocib crapiioro BiKy, Y TaK 3BaHUX
«cynepeimxepiB» (Rogalski et al, 2013; Gefen
et al, 2015) meskumu aBTopamu (Cook Maher et
al, 2017) po3rasmaerhcsi IK MepeaymMoBa Xapak-
TePHOro JJIs L€l MOMyJSLiiiHOI IPYMU <«BUILIOTO
PiBHSI MO3UTUBHUX COLIIAIbHUX BiTHOCUH».

OCKiIbKM Y TIAlliEHTIB 3 YpaxkK€HHSIM pOCT-
pajibHOI TOpCOJIaTepalibHOI YaCTUHM TOKPHUIIKHU
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MOCTYy, KOTpa mpedepeHTHO MOoB’s3aHa 3 Mepe-
KoJiHHOIO 4actuHoo ACC i mepenHbOBEHT-
pPaJIbHOIO YACTUHOIO KOPY OCTPiBLS, CIOCTepira-
10Th KoMaTo3Hui cTtaH, Fischer et al (2016) npu-
MyCKalOTh y4acTh TiraHTChbKUX BepeTeH y ¢hop-
MyBaHHi cBigoMocTi. Lle cyrojocHo Monensim
CBIIOMOCTi, y KOTPMX TiraHTCbKMM BE€peTeHam
BiIBOMATH ILIEHTPpaJIbHE MicClle, $SK KIIOYOBUM
JIOBrOMPOEKIIAHUM acOLiaTUBHUM HEWpOHaM, 3a-
JIyYYEHUM 10 (PYHKIIiI TiJIECHOTO CaMOYCBiIOM-
neHHs1 (Manuello et al, 2016).

SAKIIO TiraHTChKi BepeTeHa OepyTh yyacTb Yy
B3a€EMO/ii BIiAIMOBIIHUX MiJITHOK KOPU 3 MUTHAJIC-
MOAIOHMM KOMILJIEKCOM, TiloTajlaMycoM, Mapa-
OpaxiaJTbHUM SAEPHUM KOMIUIEKCOM i LIEHTpaIb-
HOIO CipOI0 PEYOBMHOIO, BOHM MOXYTb BilirpaBaTu
BaXXJIMBY pOJIb Y HaJlallITyBaHHI CHUCTeMU aBTO-
HOMHOI peryJidlii, y TMOTOYHOMY KOPHWUTYBaHHI
IHTepOLENTUBHUX TIepeadayeHb i B yB’SI3yBaHHI
¢eHOMeHy mcuxiyHOi akTuBalii (aHri. arousal)
y KoHTeKcT cBimomocti (Evrard, 2019) abo vy
MEXaHi3Max €IHAaHHS €MOILIHUX CTaHiB i pyXo-
BUX TaTepHiB, MPUMIipOM, BOKaJli3aliiiHOro i Mi-
MIYHOIO, a TAaKOX y peajisalii ¢poHaliiiHOI i MOB-
Hoi komyHikamii (Nimchinsky et al, 1999).

BaxnuBo BigMIiTUTH, 110 3MiHU TIOIYJISLIT HEW-
POHiB, KOTpPi BiIHOCATh IO TiraHTCbKUX BEpPeTeH,
NpUTaMaHHI Pi3HOMAHITHIl MCUXiYHiN 1 HEBPOJIO-
riyniii marosorii (Butti et al, 2013; Cauda et al,
2014; Lypez-Ojeda, Hurley, 2022), 30kpema, 1iu-
3o¢peHii (Krause et al, 2017; Gaus et al, 2023),
6inossipHomy posnany (Butti et al, 2013), pizHuM
Bugam gementii (Blanc et al, 2016; Fathy et al, 2019;
Gami-Patel et al, 2022), po3nagaM ayTUCTUYHOTO
cnekrpa (Uppal et al, 2014; Lypez-Ojeda, Hurley,
2022), xBopo0bi Ilapkincona (Fathy et al, 2019) i
O6iuHomy amioTpodiuHomy ckiepo3y (Braak, Del
Tredici, 2018).

BinkpurTd riraHTchbKuX BepeTeH

Cnocmepeogicenns beya i 11020 6u3HaHHA. 3 OT-
JIIAYy Ha yCi HasIBHiI JaHi, MOXHa KOHCTaTyBaTHu,
10 TEePIINI LUMTOAPXITeKTOHIYHUI OITMC TiraHT-
CbKUX BEpeTeH OyJao 3alpornoHoBaHO bernom
(Betz, 1881; Betz, 1882). 3okpema, CTOCOBHO Oy-
JIOBU MOSICHOI 3BMBMHM, aBTOP 3a3HAya€, 110 Ois
CBOIO IOYATKy, Iil MHepeAHbOX YACTUHOK KiH-
mneBoi miuactuHky (lamina terminalis) kopa 1iei
3BUBUMHM CKJIAJA€ThCd (AKTUYHO JHUIIL 3 JABOX
LIapiB — BEPXHBOTO 1 IT'SITOTO, MPUYOMY BiI-
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MIiHHOIO OCOOJMBICTIO ITSITOTO Iapy € Te, IO
«KJITUHUA HOro pO3TalllOBYIOTbCS HE IO OCHOBI
3BUBUHM, K 1€ OyBa€ CKpi3b, a WUAYTh Y3T0BX
po3pi3y 3BUBUHU, SIK KIITUHU TPETHOTO LIAPy iH-
wmx 3BUBMH. Lli BepeTeHOMOAiIOHI KIITUHMU Iy-
ronoAiOHoOi 3BUBMHM HabaraTo OLIblli 3a KJITH-
HU I’STOTO 1Iapy — YABiYi, HaBiThb iHOAI BTPUYi.
biavkye 10 KoJiHA MO3O0JMCTOrO Tijla KIITUHU
i HiOM BiACYBalOThCS BHU3 3HAYHO 30iJbLICHUM
JIpYyruM 111apoM, TycTo posraimoBaHuM» (Betz,
1881; Betz, 1882). ¥ ocTpiBli aBTOp TeX OMUCYE
«KJJITUHUA TISITOTO IIapy, CXOXi 3a BEJIWYMHOIO
3 TaKMMU X KJITHHAMM MOYaTKy gyrus cinguli»
(Betz, 1881; Betz, 1882). A y BCTymnHiil yacTUHi
miei x mpani (Betz, 1881; Betz, 1882) ben cepen
IUISTHOK KOpH, sIKi, Ha HOro AyMKY, BOJIOJilOTh
HETepeciyHo OyI0BOIO, 3raaye i MOSICHY 3BUBU-
HY, BIiZHOCSYM TaKMM UYMHOM (paKT HAsIBHOCTI Y
Hill TiraHTCHKMX BEpeTeH A0 KaTeropii audepeH-
LIMHUX O3HAK LIi€l YAaCTMHU KOpMU.

IcTopuunmii npiopureT onucy beuom riraHT-
CbKMX BEpPETEH BU3HAETHCS OUIBLIICTIO Cy4aCHMX
JocnimHukiB uux HeipoHiB (Nimchinsky et al
1995, 1999; Hof & van der Gucht, 2007; Allman
et al, 2010; Pauc & Young, 2010; Seeley et al,
2012; Butti et al, 2013; Gefen et al, 2018; Banovac
et al, 2019).

Hazea kaimuu i aeémopcmeo enonima. Y CBOIX
npausgx Ramon y Cajal (1988) mis mo3HayeHHS
TiraHTChKUX BEPETEH BUKOPMCTOBYBaB TEPMiHU
«large fusiform cells» (c. 282, 283), «large fusiform
cells» i «giant fusiform cells» (c. 347), a Takox
«long fusiform cells» (c. 282, 347). 3 martepiany
psny myoaikaniin (Pauc & Young, 2010; Butti et
al, 2013; Seeley et al, 2012) moxHa 3poOUTH BU-
CHOBOK, IIIO €IOHIM «HelipoHn ¢oH ExonHomo»
IIJII TIO3HAUYEHHS TiraHTChbKMX BEPETEH YBEIECHO
y Bxutok Allman et al (2005). Bnacue, Allman
et al (2010), okpiM BH3HAHHS HEIMEPECiYHOTO
BKiamy von Economo y ommcaHHS TiraHTCBKHUX
BEpEeTeH, MOTUBYIOTh BUKOPUCTAHHSI €IOHIMY 1l
W TIparHEHHSIM YHUKHYTW TUIyTaHUHU 3 iHIIUMU
3HAYEHHSIMU TEPMiHY <«BEPETEHOMOAIOHI KIIiTH-
HU», 30KpeMa, SIK yTouHoTh Pauc & Young
(2010), 31 3HaUYEHHSM LILOTO TEPMiHY B OHKOJIO-
rii. 3rigHo 3 iHow ayMkow (Nieuwenhuys, 2012;
Banovac et al, 2021), cyyacHa emoHiMiuHa Ha3Ba
TiraHTCBKUX BepeTeH OyJia BIiepllle BUKOPHCTaHa
Ngowyang y mparti 1932 poky.
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Cmamyc cnocmepescenns beua 3 mouku 30py
cyuacnocmi. SIK yxe 3a3Havajnocs, Banovac et al
(2019, 2021) posrasinaloTh I’STh O3HAK TiraHTCh-
KMX BEpeTeH K OJHOro i3 BUAY <«CIHelLiaJbHUX
KJIiTHH» 3a von Economo. Ilicist o3HaliomieH-
Ha 3 npaueo bemna (Betz, 1881; Betz, 1882), He
BaxkKKO 0auuTH, 10 HUM HaBeIEeHO Meplli Tpu i3
II'SITA TIepepaxOBaHUX O3HAK i MpPU LILOMY YB’SI-
3aHO HENEPEeCiuyHIiCTh IMepeaHbOI YACTMHM I0SIC-
HOI KOPUW Ta KOPU OCTPIBUA 3 MPUCYTHICTIO Y HUX
riraHTChbKUX BepeTeH. 3okpema, bein 1) KoHcra-
TyBaB BepeTeHOMNOoAiOHy (opMy LIMX HEUPOHIB, 2)
3BEpPHYB yBary Ha IXHili 3HaUHUI1 PO3MIip y MexKax
BiMOBIIHOIO KipKOBOro 1uapy, 3) BKa3aB IXHE pO3-
TalllyBaHHSI caMe y IJIMOOKOMY 1api i caMme nepe-
JIHBOT TTOSICHOI KOPU i OCTPiBLIEBOI KOPU JIOJUHU.

3Haouu 11e, BUKJIMKAE TMOAWB TMEPEeKOHAHHS
Banovac et al (2021) y ToMy, 110 CIIOCTepEKEH-
Hs belia CTOCOBHO TiraHTCHKMX BEPETEH Iepe-
JIIHbO1 YACTUHM TOSICHOI 3BUBMHU € JIUILIE OJHUM
i3 0araTbOX BiIOMMX PaHHIiX OMUCIB OPAMHAPHUX
yOIKBITOPHUX BEPETEHOIIOAIOHMX HEMPOHIB KOPU
(Banovac et al, 2021). Axxe, K y>Xe 3a3Havanaocs,
ben, okpiM ommcy y TiepenHili MOSICHIN i y oc-
TPiBLIEBili KOpi HEOPAMHAPHUX 34 PO3MipOM Heli-
POHIB BepeTeHONOAiOHOI (hOPMHU — OCOOJMBOI 03-
Hakd 000X 1IMX KipkoBux AiutsiHOK (Betz, 1881;
Betz, 1882), BBaxxaB 3arajJilbHO O3HAKOIO KOPU
TOJIOBHOTO MO3KY JIFONMHU HASIBHICTB Yy 1I II'SITOMY
mapi BepeTeHomnonioHux HelpoHiB (Betz, 1881;
Betz, 1882), T00TO, OKpiM HEOPAMHAPHUX TiraHT-
CbKUX BEpeTeH BM3HABaB iCHYBaHHS IIIJIKOM Op-
MUHAPHUX U YOIKBITOPHUX BEPETEHOMOMIOHNX HEM-
POHIB TJIMOOKHKX 1IAPiB KOPU 3arajioM.

BepudikauiiiHa Bara iHILIMX ABOX O3HAK TiraHT-
CbKMX BepeTeH — crnocoly BiIXOIKEHHSI aKCcOHA
i Mopdoorii JeHAPUTHOTO AepeBa — SIK yXKe 3a-
3HayaJ0Ch BMIIE, HA Halll TIOTJISI, 3aJUIIAETHCS
IMCKYCIHOIO, 110 OOMEXYy€E iX BUKOPUCTAaHHS Yy
3’sCcyBaHHI 3Ha4YyloCTi cBimueHHs bema. Tum He
MEHI, I1[iKaBO BiZMiTUTH, 110 3a cjoBamMu Bano-
vac et al (2021), yHiKaJdbHy cOMaTO-AECHAPUTHY
i akCcoOHaJIbHY MOPMOJIOTiI0 TIraHTCHKUX BEpPEeTEeH
ornmucaB Ramon y Cajal (1988), Tak 110 BOHU
Ha3UBAIOTh 1Ii HEWPOHU SK «CITeliaJbHi KIIITUHU,
BuU3HaueHi von Economo it onucani Cajal» i kpu-
TUKYIOTb TIEPEBaXXHY OIiJBIIICTh CyJacHUX TeMa-
TUYHMX MIpalb Yepe3 HeBpaxyBaHHS y HUX aude-
PEHIIIMHNUX BIACTUBOCTEN TiraHTCHKUX BEPETEH,
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3anpornoHoBaHux Ramon y Cajal. I3 Bu3HauHOIO
poiamo Ramon y Cajal y onMcaHHi TiraHTChKUX
BepeTeH HEMOXKJIMBO HE MOTOAMTUCH, OCKIJIbKHU
JOro Onuc 3 BUKOPUCTAHHAM MeTomy [ oibmxi
(ocTpiBlIEBa KOpa OIHOMICSAYHOI AUTUHU) Mic-
TUTH iH(opMallilo npo (GopMy coMHU, IPO raiay-
3iHHSI HU3XiIHOrO MOEHAPUTHOIO CTOBOYypa, Ma-
OyTh, BimoMme 3apa3s sK «IMeH3JIMKOMNOAiOHe» (AuB.
BUILIE), MPO PO3MOBCIOMKEHHS i Tally3iHHS alli-
KaJIbHOTO JE€HAPUTHOTO CTOBOypa, MpO HasSIBHICTh
JeJIIKaTHUX TOPU3OHTAJIbHUX ACHIAPUTIB, SIKi Bia-
XOIATh BII COMM 1 IOYAaTKOBUX BIIUIIB 000X
JIEeHIPUTHUX CTOBOYPIB, MPO BiIXOIKEHHS aKCOHA
BiJ HWXXHBOI YACTMHW HM3XiAHOTO ACHAPUTHOTO
CTOBOYpa i mpo mojanbiunii Xix akcoHa (Ramon y
Cajal, 1988, c. 282). LiIpomy (parMeHTy Iepenye
OIMC JOCIIIXYyBaHOI TiJITHKA KOpH, 3ab0apBieHOI
3a Hicimem, ne TiraHTChKi BepeTeHa OIMUCaHi SK
JIOBIi BEpeTeHONOJiOHI KIITUHM 3 ABOMA IIO-
TY>XKHUMU TIOJSIPHUMU pafiapHUMHM BiIpOCTKaMU
i JOBracTMM SIIpOM, sIKi iHKoJHM, sK (iopodmac-
TH, MalTh GopMy «Maynoi nmajinuku» (Ramon y
Cajal, 1988, c. 282). V iHwiit npaui Ramon y Cajal
(1988, c. 347, fig. 60) onucye TiraHTCHKi BepeTeHa
y 4eTBepTOMY 1api LIECTUIIAPOBOI TMepeaHboi (Y
OpUTiHaIi — HUXKHBOI) MOSICHOI KOPH JIFOAMHU, 3a-
bapmieHoi 3a HicineM. ocmimKeHHST X MOSICHOI
KOpU JIIOJMHU 3 BUKOPUCTAHHSAM 3a0apBJCHHSI
3a TonbmXi aBTOp, BHUXOHAYM 3 MHOro CIiB, He
smiicHoBaB (Ramon y Cajal, 1988, c. 348).

Poav von Economo y docaiocenti eieanmcokux
eéepemen. Y TIICYMKOBIill, Ha OyMKy Seeley et al
(2012), mpaui 3a TeMOIO TiraHTCHKMX BepeTeH
von Economo (1926) HaBOAWTb OMUC KiJbKOX
CHOCTepeXXeHb IMX KIITUH: 1) WMOBiIpHO, y MOsIC-
Hili i OCTPIBLEBII KOpi 3pinux 0cid 3 BUKOPUCTAH-
HAM 3a0apBJIEHHSI TiOHiHOM, TOJYIIMHOBUM CH-
HiM TOIIO; 2) MMOBiIpHO, Y MOSICHIl i OCTpiBLEBii
KOpi 3pivX OCi0 3 BUKOPHUCTAHHSIM iMIperHarlii
cpibioMm 3a Bielschowsky; 3) y mepenHiit mosicHii
KOpi 8-piuHOI IUTUHU 3 BUKOPUCTAHHSIM iMIIper-
Hallisg cpidsom 3a Bielschowsky; 4) iiMoBipHO, Y
MepeaHiil TOosICHIi Kopi 12-piyHOI IUTUHMU 3
BUKOPHUCTAaHHSM iMIIperHaunii cpiosioMm 3a Biel-
schowsky. ABTOp CBimUWTh, 11O HAa MOMEHT BHU-
SIBJIGHHSI HUM TiraHTCbKMX BepeTeH OmNyOJliKoBaHi
MOBIZOMJICHHSI TIpO iX ICHYBaHHS Oynum Iomy
HeBimoMi (von Economo, 1926). I Bce Xk, y iHIIii
mpaui (von Economo, 2009, c. 14, 137, 139) Bin
JIBiUi HAaBOOMTh MepetiK HeHporicToNoriB, KOTpi, Ha
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Moro AyMKy, OOJYYUJUCS OO BUBYEHHS TiraHT-
CbKMX BepeTeH (1ompaBaa, 3a BUKIIOUYEHHSIM
bemna). [1pu uromy i von Economo (von Economo,
1926; von Economo, 2009, c. 14), i iioro cmiBaBs-
top — Koskinas (von Economo, 2009, c. 203)
JIEMOHCTPYIOTh YCBIZOMJIEHHSI BJIACHOI IePIIOCTi
Y BIIKPUTTI UMX KJIITUH, 11O HE 3aJIMILIAETHCS HE
nomMiueHuMm (Nieuwenhuys, 2012). Yce ue Ha-
LITOBXYE Ha OYMKY IPO CBOIO POdY <«IIOBTOPHE
BiakputTsi» von Economo (heHOMeHY TiraHTChKMX
BEPETEH.

3rinHo 3 mpunyiieHHIM von Economo, crie-
mudpiyHa opma TIraHTCBKUX BEPETCH € Pe3yiib-
TaTOM MEBHOTO BIiKOBOIO 4 (PiJIOTeHETUYHOTO
neperBopeHHs. [lo-nepiiie, Ha HOTO IYyMKY, «HEl-
MOBIPHO BY3bKi i HE3MOpPOBiI MPOMOPIIil» TiraHT-
CbKUX BEpeTeH Yy JOPOCIMX, iX <«IaTOJOTiYHUI
BUTIJISIl» TIOB’S13aHi 3 «BepEeTeHOINOAI0HOI0 TpaHC-
¢dopmalliero» BHACTIAOK «pPO3TATY» Ha TJi J103pi-
BaHHSI MO3KYy, TOOTO, CJlia aymaTd, TIIig 4ac
OHTOT€HETUYHOTO 30iMbLIEHHS ¥Oro po3MipiB.
[To-gpyre, aBTOp TIPUIIyCKA€ BTOpUHHE (io-
FeHeTUYHEe HaOYyTTs MepPeAHbOI YACTUHOIO IOSIC-
HOI Kopu (PYHKIII CHUMIIATUYHOI peryisiii Ha
TJIi 3racaHHsI HIOXOBOI 3AaTHOCTI JIOAWHU, 3 YUM
aBTOp MaOyTb IIOB’SI3y€ IIOTOBILUEHHS IIi€l mi-
JITHKY KOpH 1 MOSIBY Y Hill «pO3TITHYTUX», BeE-
peTHonoAiOHMX HelpoHiB. o pedi, cxoxa Trirmno-
Te3a — «MEXaHIYHOIo» TeHe3y padiapHO pO3Tr-
HyTOI ()OpMHU TiraHTCHKMX BEpeTeH Ha TJi Oiu-
HOTO CTUCKaHHS KipKOBHUX HiJSTHOK IXHBOIO PO3-
TalllyBaHHsI, CBOTO 4acy 3aliepeudyBajack Ramon y
Cajal (Ramon y Cajal, 1988, c. 282).

3arajoM, Ha Hall IIOIJISIA, PETEJbHUI OIIMC
MOPQOJIOTil TIraHTCHKUX BEPETEH i3 3aIyYCHHSIM
KiJIbKOX BIKOBMX CITOCTEPEXEHb, CIIPOOM OCMMUC-
JICHHSI iXHBOTO OHTOTe€HEe3y i (PYHKIIIN mepeaHbol
MOSICHOI Ta OCTPiBIIEBOI KOPU, HASIBHICTb O3HAK
«IMOBTOPHOTO BiIKPUTTSI» LIMX KJIITUH — yC€ 1Ie Ha-
Jla€ TiACcTaBM BBaXaTu poab von Economo y
BUBYEHHI TiIraHTCbKMX BEPETEH HETEPECIUHOIO.

Ilosuuis Ramon y Cajal cmocoeno cnocmepe-
acennsi beya. Y Nimchinsky et al (1995) moxHa
3HAWTU TBEPIXKEHHsS, 3TiAHO 3 sKMM Ramon y
Cajal y mpaui 1899-ro poky npunucyBas mnepuii
CIIOCTEePEKEeHHS TiraHTChbKuX BepeTeH beny (Betz,
1881) i Hammarberg (1895, pekBi3uT mpaiii He
HaBoauMo). Y 30ipui HaiBigoMimmx mpaubs Ra-
mon y Cajal (1988) Ta y #ioro mpaiii, Ha SIKy I10-
cuarotbes Nimchinsky et al (y ii BumanHi 1904 p.),
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Yy MiCLSIX, IIPUCBSYCHUX PpO3IJISIAYyBAaHOMY IIM-
TaHHIO, JIETKO 3HAWTHM KiJbKa ILIMTYBaHb Mpalli
bena (Betz, 1881), omHak yci BOHM HE MiCTITb
iH¢opmalii beria CTOCOBHO TiraHTCHKUX BEPETEH.

Ilepiue micue CTOCYETbCS OMUCY LIUTOAPXITEK-
TOHiIKM CKpOHeBoi Kopu, Ae Ramon y Cajal mo-
Bimomuisie, 110 3rimHO 3 beuom, misi KOpu TphOX
CKPOHEBUX 3BUBMH XapaKTepHUN Yy TOMY YHUCIi
TOBCTUI IUSITUI 1Iap BEPETEHONOMIOHUX KIITUH
(Ramon y Cajal, 1988, c¢. 252). V¥ mnpaui beua y
MicCIli, TTPUCBSIYEHOMY OYIOBi CKPOHEBOI KOpH,
3Ha-XOAMMO JIMIIE 3TajKy Mpo 3HAYHUI PO3Mip
5-ro wapy (Betz, 1881; Betz, 1882), onHak, Ipo Ha-
MOBHEHHS 1IBOTO IIAPY BEPETEHOITOAIOHUMM KITi-
TMHAMM MOXHA IIPUITYyCKATU JMILIEe Oepydyd 10
yBaru iHIle Micle Ii€l X Tmpalli, 1€ OMUCAaHO
3arajibHy MOIIApOBY OYIOBY KOpPM TOJOBHOTO
Mo3Ky mognHu (Betz, 1881, Ne 11, c. 194; Betz,
1882, c. 166).

Y npyromy wiclii, MpuUCB’sTYEHOMY Omnucy Oy-
noBU ocTpiBleBoi kopu, Ramon y Cajal nuie,
mo BigmoBimHo o mpami bema 1881 p. omHiero
3 OCOOJMBUX O3HAK OCTpPIBLUSI € <«HAsSBHICTb Y
II’SITOMY IIapi TOBCTUX MYJIBTUIIOJSIPHUX KJIiTUH,
MOAIOHUX OO0 THUX, 1O PO3TAalllOBaHi B OropoxXi»
(Ramon y Cajal, 1988, c. 280). OmgHaxk, y mparmi
beua (Betz, 1881; Betz, 1882) 3HaxoauMo iHILY
iH-(popMallifo: OMMCABIIN y TOBIIi APYroro i Tpe-
ThOTO 1IApy APYroi 4acTUHM 3-1 JTOOOBOI 3BU-
BUHUM PO3TalllOBaHi «KyIKaMW» ApiOHI JIOBri Mi-
paMigHi HEMpOHU 3 OyXke AOBTMMM aMiKaJbHUMU
BiIpoCcTKaMM, $Ki «HIOM TIEPEIUTalOTECI MiX
co000», a TaKOX KJITHUHU OCTaHHBOI YaCTWMHU
3-i 1000BOi 3BUBMHU, XapaKTepHi I 5-T0 1I1apy
KOpU 3arajoM i 3a BEJIMYMHOIO HAWOIMX4Yi IO
KJIITUH Oropoxi (claustrum), aBTOp 3a3Haydae, 110
«Te X caMe MOXHa cKazaTu i NMpo ocTpiBelb (in-
sula), ge TakoX TPYIYIOTbCS B KYNKU MaJIEHbKI
MmipaMiIKi 3 JOBTMMU BEPXiBKOBUMM BiIpOCT-
KaMM, a TaKOX KJITHHM IT’SITOTO LIapy, CXOXi 3a
BEJIMUMHOIO 3 TAKUMM K KJIITUHAMU TTOYATKY gyrus
cinguli». OTxe, Ramon y Cajal 3BepHyB yBary Ha
oruc berrom 1’ iToro mapy ocTpiBiis, KOTPHUiA (OITHC)
y benia He MiCTUTb 3raikul PO «MYJbTUIIOJSIPHI»
KJIiITUHU i PO Oropoxy, HATOMICTb, MiCTUTb Bil-
CUJIaHHS OO0 HEWPOHiB TOSICHOI 3BUBUHU — i
JIETKO 0ayuTH (IMB. BUILE), 1110 EAMHUMU HEMpo-
HaMU MEepPEeIHbOI YACTUHM ITOSICHOI 3BUBUHU, IS
gkux beu omnucye ocoOMMBUIA pO3Mip, € TiraHT-
cbKi BepereHa. HaBiTh skimo BBaxkatu, 1o benn
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PO3MISIIAE KIIITUHU 5-TO 1IAapy OCTPiBUS CXOKUMU
JI0 KJIITMH TOro X 1iapy 3-i J10OOBOI 3BUBUHMU i
0 KJIITUH Oropoxi, 3 MOro mpati 3po3yMiio, 110
MaeTbcsl MpPO THUMOBI KIITUHU IT'SITOTO  LHApy
KOpHM, §IKi, IK BiH OMNUCYE IJISI KOPU 3arajiom, €
BepeteHonoAioHUMU. I cam Ramon y Cajal, a63a-
LIOM BHIIIE, ITOCWIAIOUMCh Ha Meynert, CBiIUUTD,
1[0 OTOPOXKa «CKJIANAEThCSI 3 BEPETCHOIOAIOHUX
KJIITAH».

YV TpetboMy MicClli, MIPUCBIYEHOMY OYIOBi MO-
scHoi kopu, Ramon y Cajal (1988, c. 346—348),
gragytoun Hammarberg mnepuimim, XTo omnucas
CTPYKTYpPY L€l YaCTMHU MO3KYy JIIOAUHU, CBimI-
YWUTh, IO APYIUA 11 1Iap MICTUTh <«TJIOOYJISIpHi»
HelipoHHU, gKi «bel BBaxaB BepeTeHOMOMIOHMU-
mu» (c. 347). Ilpunyckaemo 1110, TaKe TAyMadyeH-
Hg9 Ramon y Cajal rpyHTyeTbcs Ha (parMeHTi
npaui beua, ae micas omucy mepemaHbol i cepel-
HbOI YACTUHM TIOSICHOI 3BMBMHM, Yy 3aIHiil 1i TO-
JIOBWHI, Y MiCIIi IPWJISTAHHS A0 MO3OJUCTOTO Tija
y CTPYKTYpi Kopu bell onucye mosiBy TpboX Ila-
piB, HE XapaKTEepHUX IS MEePEAHbOI i CEpeaHbOL
YACTUHMU TIOSICHOT 3BUBMHM, i TpeTilt i3 UMX LIapiB
«CKJIQIAEThCS 3 KJIITUH TO MipamigaJbHUX, TO Be-
peTeHOoNoaiOHNX 3HaUHOro Kajiopy» (Betz, 1881;
Betz, 1882).

3arajsiom, HaBeleHi (hbakTU CBigyaTh IPO Bifd-
cyTHicTh peuerniii Ramon y Cajal croctepesxkeH-
Hs bella CTOCOBHO TiraHTChKUX BEPETEH.

Ilozuuis Von Economo cmocoéHo cnocmepeiceH-
Ha beua. SIX Mu yXe 3a3Hayaiaud BUILE, 3i3HAHHS
von Economo y migcyMKoBi#i Tipaili, TpUCBSYEHi
riraHTcbkuM BepeTeHam (von Economo, 1926),
IIEPEKOHYE Y «IIOBTOPHOMY BiIKPUTTi» HUM LIMX
KJIITAH. Y iHIIAX Opalsx, HamoJsiralouu Ha Ipi-
OpUTETI BJIACHUX cHoOcCTepexkeHb, von Economo
IUTYE TEMATW4YHI TMpalli iHIIAX aBTOPiIB, OIHAaK
00XonuTh MOBUYaHHSIM Aopodook beua (von Eco-
nomo, 2009, c. 14, 137, 139). Ha nam mormsm,
OJHI€I0 3 TIPUYMH Takoi cuTyauii (44U TMO3ULIii
von Economo) mMoxe OyTu BiACYTHiCTb pedekcii
Ramon y Cajal Ha cnoctepexeHHs1 beua 1ono
TiraHTCbKUX BepeTeH. 1o Takoro, MoKW IO €Au-
HOIO palliOHAJIbHOTO MOSICHEHHSI CIIOHYKAIOTh (hakK-
TH, KOTpi CBigYaTh MOpPO O3HAMOMJIECHICTb VONn
Economo 3 nyonikauieto beua 1881 p.: po ue mo-
Bimomisie Stephan (1975, c¢. 666), HUTYIOUM Mic-
e mpani von Economo ta Koskinas 1925 p., ne
aBTOpU (PAKTUYHO IOCIIBHO IMEPEKa3ylOTb OPUIi-
HaJlbHUII omuc beloM OCTpOBiB €HTOpPiHAIBHOI
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Kopu (aHrna. entorhinal islands, nat. glomerula cor-
ticalia), npucyTHiii y ioro mpaui 1881 p. Kpim
toro, von Economo uutye 1o mnpaiio bena y
Miclli, TPUCBIYEHOMY iCTOpIl JOCTiIXKEHHS LIUTO-
apXiTEeKTOHIKM KOPU TOJJOBHOIO MO3Ky (von Eco-
nomo, 2009, c. 1).

Bucnosku

Tirantceki BepereHa — ONOHI i3 HaMOIIBIIMX
HEHMPOHIB TOJIOBHOTO MO3KY JIOAUHU, IIPUIOMY
poO3Mip iX COMU y JIIOAWHU — HANOINBIINUI cepen
yCiX AOCHiIKeHUX Ha AaHuil 4dac BUmiB. Ilpede-
PEHTHUM pO3TalllyBaHHSIM TiraHTCHKMX BepeTeH
y JIOAWHU i Yy TOMiHil BBaXalTh MIMOOKI IIapu
nepeaHbol YaCTUHM TIOSICHOI KOpU i TepeaHboil
YACTUHM OCTPiBLEBOI KOopu. BeabMu cXoxi Heli-
POHHU OIMCAaHO $SIK Y 3a3HAaY€HUX IBOX AUISTHKAX
MO3KY Y IHIIMX CCaBLiB, TaK i y iHIIMX [i-
JITHKAaX MO3KY JIIOAMHM ¥ iHIIMX CcCaBUiB, i Yy
IHILIMX 11apax Kopu JoauHU ¥ romiHig. Ilomy-
JISILIST TiraHTCBKUX BEPEeTEeH cepell YCiX ccaBLiB
HalOiIbIIa y MO3KY JIIOOMHUA 1 MOXE CcsraTu
MiBMiJIbiiOHA KJIITUH. ['iraHTChKi BepeTeHa y M0O3-
Ky JIIOOVMHU 3 ’SBJISIOTBCSI B OHTOIE€HE3i IIi3HO,
BEJIMUMHA iX TOIYJISILii JeMOHCTPYE iCTOTHY OHTO-
TeHEeTUYHY AWHAMIKy 1 TIpaBOOIUHY acuUMeETpilo.
VIMOBipHO, IIOHAIMEHIE Y JIOOMHHM KilTbKiCTh
LIUX HEHPOHiB, HA BiIMiHY Bif KiJbKOCTI THipaMi-
HUX HEWPOHIB KOPU, 3MEHIITYETHCS 3 BIKOM TTOMip-
Hime. bepyuyu 10 yBaru akTyajibHi YSIBJISHHS 1100
(yHKIIIT TIISTHOK PO3TalllyBaHHS TiraHTCHKUX BE-
peTeH, Migo3pIoI0OTh iX BaXKJIMBY POJIb y peajliza-
i1 HAWBUINMX MCUXiYHUX (YHKIIiH 1 y aroreHesi
OINBLIOCTI TCUXiYHMX po3naniB. IneHTUdikallis
TiraHTCHKUX BEpeTeH SIK OKPEMOTrO BUAY HEMpo-
HiB T'OJIOBHOI'O MO3KY, Ha IyMKY JO€SKWUX aBTOPIiB,
BUMara€e 3ajy4yeHHsI MeETOay 3abapBieHHS 3a
Tonbaki i MOBMHHA BPaxOBYBaTHU LIOHAMeHIIE
5 KpuTepiiB: OyXe BUIOOBXEHY (OPMY i BEIUKY
JMOBXWHY COMU IIMX KJIiTUH, OCOOJMBE TaHICH-
LiliHe i pagiapHe 1X po3TallyBaHHS, cHocid Bim-
XOMXEHHSI akcoHa i Mopdosorio JeHIAPUTHOIO
nepeBa. OCKiIbKM HasiBHI JaHi IOOO0 MOJIEKY-
JsipHOro mpodiao i (GyHKIii riraHTCbKUX Bepe-
TeH BKpali OOMekeHi, He BiloOMO UM BHIABaTH-
METbCSI AOUIbHUM KiacuikalliiiHe BUOKpPEMJIEH-
HS LMX KIITMH Ha T pe3yjbTaTiB MalOyTHIiX
MOJIEKYJISIPHO-TEHETUYHUX, KOHEKTOMHUX, (DYHK-
LIOHAJILHUX # I1HIIMX JOCiIXeHb. beln Hamas
MEepLIM TaKOHIYHUI OMUC JoKai3auil i Mmopgo-
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JIOTil TiraHTCBKMX BEpPETEH, KUK 3 TOYKM 30py
CY4aCHOCTi MOXHa BBaXkaTW OOCTaTHIM i1 BU-
IUIEHHS UMX KIITAH cepel PELITU BEepPEeTEHO-
MOoAiOHMX HEUPOHIB TOJOBHOIO MO3KY JIIOAUHM.
3okpema, bell HaBiB TpHu i3 IT’ITU IIepepaxOBaHUX
BUIlle MOPQPOJOTIUHUX O3HAK LUX KIITUH —
KOHCTaTyBaB BepeTeHOMOAIOHY (popMy i 3HAUHMIT
poO3Mip iXHbOI COMH, a TakKoX BM3HAUYUB iX
po3TallyBaHHS y I’ SITOMY LIapi MepeaHbol Tosic-
HOI i ocTpiBleBoi Kopu goauHu. He 3Baxkarouu
Ha BIACYTHICTb O3HAK pELEIIii LIMX CIIOCTepe-
>keHb y npaisix Ramon y Cajal Ta von Economo,
npioputeT beua y onumcaHHi TiraHTCbKUX BepeTeH
BU3HAETHCSI OUIBIIICTIO CYYaCHUX JOCHiTHUKIB.
HasgBHicTh 03HaK <«MOBTOPHOTO BiIKPUTTS» Ti-
TFAaHTCbKMX BEPETeH, PETEJbHUN OMUC iX MOp-
¢oJrorii, y TOMy 4MCIIi y BIKOBOMY acIleKTi, CIIpo-
Ou ocmuciieHHS (yHKLIl AUITHOK TipedepeHT-
HOI'O pO3TalllyBaHHSI LIMX KJIITMH — BCE 1€ HaJae
MiICTaBU BBaXXaTu posib von Economo y BUBUEHHI
riraHTChbKUX BEPETeH HEIepPeCiuyHOIO.

Aemopu eucnoenoroms noosky odoueHmy Kageopu
onucosoi ma KainiyHoi anamomii HayionanavHoeo
meoduunoeo yHieepcumemy imeni O.0. boeomoavys
M.A. beswmanvky — 3a donomoey y opeauizauyii
pobomu 3 Hetipoeicmonoeiunoro Konekyiero B. beya,
20108HOMY Oibnioepaghy 6iddiny Haykoeoi Oibaioepa-
@ii Hayionanavnoi Haykoeoi meduurnoi oOibaiomexku
Ykpainu JI.1. Camuyk — 3a HeouyiHewHy donomoey
y BiOHaUOeHHI NOGHOMEKCMOBUX NPUMIDHUKIE 3ea-
dyeanux y uiti cmammi npaup B. beya, a makxoxc
A.B. Meosedesiii 3a donomoey y nideomoeui pucyH-
Kie cmammi.

Kongaixm inmepecie. ABTOpU 3as1BJISIIOTH TIPO Bifl-
CYTHICTh KOH(JIIKTY iHTEPECiB y OyIb-sKili (hopMi;
cTaTTs He Oya i He Oyzie TpeaMeToOM KOMEPLIiiHO-
ro iHTEPECY Y BUHATOPOJIH.

Dinancysannsa. lle 1oCIiIKEHHS HE OTPUMYBAJIOTO
Oy/Ib-SIKOTO KOHKPETHOTO TPaHTy Bil (iHaHCYIO-
YUX YCTAHOB Y JIEP>KaBHOMY, KOMEDPIUiAHOMY abo
HEKOMEpLiHOMY CEKTOpaXx.
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The article is devoted to giant fusiform cells of the brain,
or more simply, giant spindles — neurons, which are
believed to play an essential role in implementing the
most complex forms of the human psyche. The paper
reviews in detail the current data on the location,
morphological and morphometric features, and mo-
lecular phenotype of these neurons, as well as on the
size, tangential, radial, and interspecific distribution,
ontogenetic, and age dynamics of their population.
The problem of designation and identification of giant
spindles as a separate type of brain neurons is covered
in detail. The possible functions of giant spindles are
considered, especially, taking into account the function
of the cortical areas where these neurons are located,
i.e. frontoinsular and anterior cingulate cortex. Also,
the article collects available data on the possible
involvement of giant spindles in mental and neurological
pathology. In the second part of the article, the issue of
the discovery of giant spindles, the role of prominent
neuromorphologists — V. Betz, S. Ramon y Cajal,
and C. von Economo — in the description of these
cells were discussed in details. Based on the analysis
of existing works and the data of modern researchers,
we demonstrate that Volodymyr Betz provided the first
concise description of the localization and morphology
of giant spindles, which, from the point of view of
modernity can be considered sufficient to define these
cells as a separate morphological population of spindle-
shaped brain neurons.
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