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CyuacHa Heipobionoeisi TPyHmMyemscs Ha HeUpoHHIll 00K-
MPUHI, BUHAKUU OCHOBHUM cYOCmpamom (DYyHKUii MO3Ky
mepedcy HepeosuUX KAIMUH, OpeaHi308aHY Y YUCAEHHI NPO-
cmoposi i/abo Qynkuyionarvri kaacmepu — mooyai. Haii-
gidomimor inrocmpauicto maxkoeo npuHyuny 0yooeu € Kou-
uenyisi KOAOHKO0BOI Opeawizauyii Kopu, BUHUKHEHHA SKOi
noe’a3yroms 3 ideio 8epMmuUKaNbHO20 KIDK08020 UUNIHODY i
DPAOOM KOMHUAIMEHMAPHUX UUMOADXIMEKMOHIYHUX, eneK-
mpogizionoeiunux ma HelupooHmoeeHemuuHuUx Oauux. Y
3anPONOHOBAHI cCTammi HABOOSIMbCA Pe3yAbmamu Yumo-
apximekmoHiunux cnocmepedicerv B. Beua, siki 3 mouxku

30py CydacHocmi inlocmpyoms MOOYAbHULL NPUHUUN Opea-
Hizauii mo3ky. 3okpema, niokpecaioemocs, wo B. bey na-
daeé nepwiuil OnUC <«NYYKY8aHHS» ANIKAAbHUX OeHOpumie
nipamioOHux Heupownie Kopu — OOHIEI i3 KAHU08UX MOPGO-
N02IMHUX 03HAK MOOYAbHOI 6ydoeu mo3ky. Takoxuc 3a3Ha-
ueno, wo B. bey enepwe onucagé enmopinanvHi ocmpo-
86U — I[HWUU NPUKAAO NOWUPEHOI MOOYAbHOI opeaHizauii
Kopu. I, Hapewmi, 3eadyembcs nioHepcvke meepo-
acennss B. beya wo0o kaacmepnoco po3mauiyeanHs ei-
2aHMCbKUX NIPAMIOHUX HEUPOHIe nepeuHHoOi pyxoeoi Kopu.
3azanom, nepenix cnocmepedsiceiv B. Beya, cyeonochux idei
MOOYAbHOI Opeanizauyii MO3KY, 6KAHUAE ONUCAHHS MPbOX
UUMOAapXimeKmoHiYHUX (PeHOMeHI6 Kopu i MAKPOCKONIYHO2O0
8I0N0BIOHUKA 00H020 [3 HUX — eHMOPIHAAbHOI 20pOUCmOCHi.

Karouoei caosa: neiipobionoeis, HellpoHHa OOKMPUHA, MO-
dyavHa opeaHizayis MO3KYy, KIpKo8a KOAOHKA, eHMOpi-
HanvHi ocmposu, Kaimunu beya, Borodumup beuy.

Bceryn

CyvacHe po3yMiHHSI OydoBU i (PYHKIIii MO3KY
IPYHTYETLCA Ha HEUPOHHIN TOKTPWHI, KOTpa BU-
3HAya€ eJeMEeHTapHOK (PYHKIIOHATbHOK OJVHU-
1110 MO3KY HEpPBOBY KIIiTUHY, a00 HeilpoH (Yuste,
2015). ITigBanvHU LILOTO TEPEKOHAHHS 3aKjaiu
HENPOTICTOJIOTIUHI JOCTIIKEHHST APYroi MOJOBU-
HU 19-TO cTOMiTTS, ceped SAKUX ONHUMH 3 Haii-
Bimomimux Oynu mpaui Bonomumupa bena (Betz,
1874, 1881). B Hux aBTOp, 3aBOSIKW BJACHIil Me-
Toauli (ikcallii, MiKkpoToMyBaHHS i (papOyBaHHS
3pi3iB MO3Ky KapmiHom (Betz, 1873), kpim iH-
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1LIOr0, BHEpIle ONMUCAB TakKi MopdosoriuHi ¢peHo-
MEHM MO3KY, SIK €eHTOpiHajbHi ocTpoBu (Medve-
diev et al, 2023), riraHTChbKi TipaMmigHi HEHpOHU
pyxoBoi kopu (Ramon y Cajal, 1899—1900; von
Economo, 2009 a) i riraHTChKi BepeTeHOIOAiOHi
HelipoHu (Medvediev et al, 2024).

Ha panwit yac BBaXaeTbcs 3arajJbHOBU3HA-
HUM, 10 UIsT OUIBIIOCTI CTPYKTYpP TOJIOBHOTO
MO3KY XapakTepHa IPOCTOpOBa i (pyHKIIiIOHAJIbHA
KJjactepu3allisi, abo MOAyJIbHa OpraHisailis, KOT-
pa BUSIBISIETbCSI Y IIPUCYTHOCTI TICHO IIOB’si3a-
HUX MiXK COO0OI0 MOBTOPIOBAHUX Y IPOCTOPI I'PyIl
HeHpoHiB — KJjacrepiB, un MoayiiB (Casanova
and Casanova, 2019; Barbas et al, 2022; Lara-
Gonzalez et al, 2022). MaOyTb, HOLIbHICTb iCHY-
BaHHS LbOTO (PEHOMEHY CJIiJ IIIyKaTH Yy iHXeHep-
Hili, KiOEpHETUYHI# i TOIOJIOTIYHIN TUIOIIMHAX.

OIHOCKJIaJHY iCTOPil0 KOHLEIIII MOIYILHOI
oprasisaliii MO3Ky ONMucaTH HaBPSA UM MOXKJIMBO:
izest KipKoBO1 KOJIOHKHU cama Io co0i mpoiinuia (i
JlaJli TOPY€E) 3BUBUCTUM IIJISAX, a €MITIpUYHI CBif-
YEHHS, CYTOJ0CHI MOJYJIbHI KOHIEMIIii 3arajoM,
3’SIBJISINCh 1 paHillle, HaIpuKiad, IIig 4ac Ho-
CIIiIKeHHs1 eHTopiHaiabHOoI Kopu (Naumann et al,
2018). HeouikyBaHMM Yy LIbOMY KOHTEKCTi € CIIOC-
TepexeHHsa Bonoaumupa bena: ilomy HaaeXuTb
MpPiOpUTET y OMMCaHHI KJIAaCTEpHOI OyI0BU €HTO-
piHaiabHOi Kopu (Medvediev et al, 2023), a Ta-
KOX, K MU JEMOHCTPYEMO y Wil CTarTi, — y
OIMCaHHI paliapHOTO «IMy4YKyBaHHS» amiKaJbHUX
JEHIPUTIB KOPU i KIaCTepHOTO pPO3TalllyBaHHS
riraHTChbKMX TipaMiTHUX HEWPOHiB.

KipkoBi kononku i cniocrepexents Boiomuvupa bena
CTOCOBHO MYYKiB amiKaJbHUX JEHIAPUTIB

HaiiBinomilnmMm Ha AgaHWI 4Yac BUPA3HUKOM
imei MOIYJIBHOI oOpraHizalii HEHPOHHUX Mepex
MO3KY € 3ampomnoHoBaHa BepHoHoM MayHT-
kacioM (Mountcastle, 1957, 1997, 2003) wmo-
JIeJib KOJIOHKOBOI oOpradisalii HOBOI (neocortex),
abo ogHOpigHOI Kopu (isocortex). bazoBumu ene-
MEHTaMU 1li€i MoIeli € TaK 3BaHi MiHiKOJIOH-
KM — MEPIEHIUKYJSIPHI OO0 30BHILIHbOI IMOBEPX-
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Hi KOpu JaHUroBi rpynu HeipoHiB II—VI-ro
1mapy 3i CXOXMMU peakllisMM Ha BiIMOBiAHY
30BHIlIHIO CTUMYJISILIIIO OpraHi3My, 1110 y TpuMa-
TiB MicTath mo ~80—100 xmmitma (Mountcastle,
1997). MiHiKOJIOHKM MOEAHAHI y KIpKOBi KO-
JIOHKM, KOTpi BOJIOIIIOTH Pi3HOIO TAHTEHIIAHOIO
¢dopmol0, a iX miaMeTp KOJMBAETHCSA y MeXax BiJ
KiJIbKOX COTE€Hb MiKpOMETpiB 10 ~2,5 MiliMeTpiB
(Leise, 1990; Mountcastle, 1997).

VYV cyyacHoMy BUIJISIAI MOJEb € PE3yJbTaTOM
OCMHUCITEHHSI TPhOX TPYIT CITOCTEPEXEHb: 1) IIUTO-
apxitekToHiuHux (Horton and Adams, 2005; Lar-
riva-Sahd, 2014), 2) ¢yHKUioHaIbHO-TOMOIpa-
¢iunux (Mountcastle, 1957) i 3) HelipooHTOrE-
HernuHux (Rakic, 1988, 2008, 2009; Mountcastle,
1997; Horton and Adams, 2005; Rakic et al, 2009).
MMoBipHO, 3aBAsIKM TakoMy MO€EIHAHHIO BOHA
3aJuiIaeTbes BIUIMBOBOIO (Opris and Casanova,
2014; Andersen, 2015; Martin, 2015; Snyder, 2015;
Crandall et al, 2017; Hawkins et al, 2017; Opris
et al, 2017; Roy, 2017; Casanova and Casanova,
2019; Hosoya, 2019; Roe, 2019; Telnykh et al,
2021; Baratham et al, 2022; Barbas et al, 2022),
BUKOPHUCTOBYEThHCA Y JoKajictcbkoMmy (Roy, 2017,
Barwich, 2019) i HaBiThb y mnaTtodiziojoriuHOMy
kmoui (Opris and Casanova, 2014; Casanova and
Casanova, 2019). OgHak, TpaguIiiiHO 3 TUX YM iH-
X MipKyBaHb BOHA CIPUUMAETLCSA KPUTUIHO
a00 3 HU3KOIO MEPECTOpor i 3acTtepexeHb (Jones,
2000; Rockland and Ichinohe, 2004; Horton,
Adams, 2005; Rakic, 2008; da Costa and Martin,
2010; Rockland, 2010; Haueis, 2016; Robertson,
2018; Hosoya, 2019; Haueis, 2021), yoro mu mo-
0i>KHO TOPKHEMOCS HaJi.

Inest KipkoBOi KOJIOHKM € ONHIEIO i3 HaHIliKa-
BIIIMX 3 TOYKM 30py icTopii Ta (imocodii HayKu.
3a cnoBamu MayHrtakcia (Mountcastle, 2003),
MepIIMM TepMiH «column» (KOJOHA, KOJIOHKA) IS
MO3HAYEHHS XapaKTePHUX, MePHEHAUKYISIPHUX 10
30BHIIIIHBOI ITOBEPXHI MO3KY CKYMYE€Hb HEUPOHIB
Kopu, BuKopuctaB KoHcTaHTMH (oH ExKoHOMO
(von Economo). ¥ cBoto uepry, Pacdaens JlopeHre
ge Ho (Lorente de No) NpuIlyCTUB iCHYBaHHS
pamiapHUX, MiKILIAPOBUX JAHIIIOTiB HEHPOHIB, PO3-
DJISIIal0uM 1X SIK OCHOBY €JIeMEHTapHOI (PYHKIIi-
oHajbHOI oguHui Kopu (Mountcastle, 2003). 3po-
3yMijIo, 1110, BHpaxalwuuch cjioBamMu MayHTKac-
na, Jlopente ne Ho «He Mir po3mi3HaTu pi3Ki me-
pexonu y (pyHKIIIOHAJIbHUX BJIACTUBOCTSX, SIKi Bill-
OKPEMJIIOIOTh OJHY KOJOHKY Bia iHIIO» (Mount-
castle, 2003). ¥V meBHOMY CEHCi CYrojIOCHO LIbOMY,
iHIMA BUgaTHU Helipomopdosor, AHom CeH-
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tarotai 6auuB y igei Jlopente me Ho mepexoHaH-
HS1 1IOJ0 3HAUYIIOCTi BEPTUMKAJIbHOI JAHIIOTOBOL
Oyd0BM HEWPOHHUX Mepex Kopu 0e3 ¢oKycy-
BaHHS Ha TpoOJieMi iX TaHTEHLIHHOIO YyJallTy-
BaHHs (Szentagothai, 1975). BaxnuBo Takox,
o Jlopente ae Ho mist onmcy 3ampornoHOBaHOL
HUM eJIEMEHTApHOI OOWHWIII KOPW BXWBaB Tep-
MiH 3i CXOXOI0 TEOMETPMYHOIO KOHOTAIli€lo, a
came — «uuiiHap» (Buxoeveden and Casanova,
2002 b; Larriva-Sahd, 2014; Casanova and Casa-
nova, 2019). Tomy He aMBHO, IO 3acagHHU4a
poib JlopenTe ne Ho y craHOBiIeHHI KOHIEMIIil
KipKOBOi KOJIOHKM 3arajJlbHOBM3HAaHA; BiApi3HSI-
I0TbCSl JIMIlIe HWOro mpaili, IMTOBaHi KOMEHTaTO-
paMM y SKOCTi Tepluomxepena uiei imei: 1933-
ro (Larriva-Sahd, 2014), 1938-ro (Szentagothai,
1975; Mountcastle, 1997; Buxoeveden and Ca-
sanova, 2002 b; Casanova and Casanova, 2019;
Hosoya, 2019), 1949-ro (Mountcastle, 2003) i Ha-
BiTb 1921-ro poky (Rodriguez and Verkhratsky).
Tum He MeHI, pojib MayHTKacjia y HallOB-
HEHHi pOo3IISIAyBaHOI KOHILIETILii KOHKPETHUM (i-
3i0JIOTYHUM 3MiCTOM, 30KpeMa, y 3’sICyBaHHI YiT-
KUX (DyHKIIOHAJIBHMX TAHITCHIIMHUX T'paHULb Kip-
KOBUX KOJIOHOK — € He3amnepeuyHoio (Andersen,
2015; Martin, 2015; Snyder, 2015). I BogHO4ac
OYEBMIHUM € i OCHOBHEe cJlabke Micle yciei
KOHIEMIii: Ha JaHWU Jac He iCHYE METOIO0JIOTiv-
HUX iHCTpYMEHTIB MpsIMO1 Bi3dyasizallii y >XKUBIii
KOpi MOJIICMHANTUYHUX (PYHKIIOHATBHUX JIAHLIIO-
riB HEWpPOHiB, KOTpi CKJIaAal0Th MiHiIKOJIOHKY
MayHTKacna 4d pagiapHMii KipKOBUU LWJIHAD
Jlopente ne Ho. Came Tomy moiiykK MopgoJioriu-
HUX KOPEISTIB LIOTO MOKHU IO YMOTJISIIHOTO YT-
BOPEHHSI € 3aCaJHUY0I0 TTPOOJIEMOI0 KOHIEMIIi.
Pan nocnigHUKIB po3rigaac y sIKOCTi Mopdo-
JIOTIYHOTO MiAIPYHTS i€l KipKOBO1 KOJOHKM paH-
Hi CHOCTEpEXEHHSI padiapHUX CTPIYKOIOIiOHUX
CKYMYEeHb TiJl HEWPOHiB, BUSIBHUX 3BUYAKHUMM
ornspoBumu 3abapsieHHsaMu (Jones, 2000; Bu-
xoeveden and Casanova, 2002 a, b; Buxhoe-
veden, 2012; Casanova and Casanova, 2019), a
TaKOX, MEHII $ICKpaBO, — 3a JOMOMOIOI0 Cy-
yacHol eJeKTpoHHOI Mikpockorii (Larsen et al,
2021). Inxonu ueit MopdoaoriyHuii (peHOMeH
BBaXAalOTh IMOOIYHMM HACJiIKOM paliapHOro OH-
TOreHe3dy KopM, 0e3 SKOrochb (PyHKIIiOHaJIbHOIO
3HaueHHs1 (Haueis, 2014). Ha aymky Casanova
ta Casanova (2019), mepiue cBigueHHST IIpO ic-
HyBaHHS TaKUX PSAiB HEHPOHIB KOPU TOJOBHOTO
Mo3ky HanaB CaHTbsiro Pamon-i-Kaxanp y mpati
1899-ro poky. Takoxk, 3a CBiIUEHHSIM LIHUX Xe
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Puc. 1. Tlyuku anikajbHUX ASHAPUTIB y KOPi JIOOOBOI YACTKM Ha aBTEHTUYHUX NpenapaTtax B. bela, 3abapBieHux
KapMiHOM (MeToauKa 3abapsieHHsT — Betz, 1873; meTonuka ¢otodikcaiii — Medvediev et al, 2023). a — npumipHe
po3TalllyBaHHSI OUISTHKYM BUKOHAHHS TiCTOJIOTIYHMX 3pi3iB, HaBelIeHUX Ha puc. 1, 6, 3a YMOBHU, SKIIO 2-Ta JIOOOBa
3BMBMHA Y TepMiHoJjorii B. beua Binnosinae cepenHiii 1000Biit 3BUBUHI Y Cy4acHill aHATOMIUHili HOMEHKJIATYpi.
0 — TicTOJIOTiYHMIA TIpemapar i3 oTpuMaHMMM i 3abapBieHnMu B. Berom 3pizamu MoO3Ky i iloro BIacHOPYYHUM
minnucoM, SIKUil (y Hawiti pexoncmpykuyii) cBimunuTh: «2-s JIo6H[ast] Ne 3». 6, e (mpaBopy4) i 0 — cTpiukoroaioHi
CKYMUYEHHS TiJI TTipaMiTHUX HeHPOHiB 3a3HaYEHOI NIJITHKM KOPH, @ TAKOX JIOBTi aItiKaJlbHi AEHAPUTH (YOPHi CTPIIKM)
i ixHi myyku (Oi1i CTPUIKM, COpSIMOBAaHi OAHA MPOTU OAHOI). € — MYYKU amiKaJbHUX NEHAPUTIB 32 3HAYHOTO
30ibIIeHHS. [IKepeao cXeMaTUYHOTO 300paXkKeHHs TOJIOBHOTO MO3KY JIIOAWHM, aJanToBaHOro Hamu — https://
upload.wikimedia.org/wikipedia/commons/e/ee/Precentral_gyrus.jpg (CC-BY-SA 3.0)

aBTOPIB, crielMiuHe pagiapHe po3TalllyBaHHS COM
HelipoHiB onmcyBayim von Economo Ta Koskinas y
npaui 1925-ro poky, 110 TaKOX MHiATBEPIXYETHCS
o3HalioMmJIeHHM 3 poboToto Koskinas (2009).
IHmMMU  MopdosoriyHMMM  apryMeHTaMM Ha
KOPHUCTh KOJIOHKOBOI OpraHi3zaliii KOpu BBaXaloTh
CBOEPIIHE «IIyYKYBaHHS» amiKaJlbHUX JCHIPUTIB
mipaMiZHUX HEUpPOHIB 1 Mi€JliHI30BaHUX AKCOHIB
kopu (Mountcastle, 1997; Buxoeveden and Casa-
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nova, 2002 a, b; Rockland and Ichinohe, 2004;
Buxhoeveden, 2012; Casanovaand Casanova, 2019),
a TaKOX psii iMYHOTICTOXiMiUHUX OCOOJIMBOCTEIA
TaHTeHLiliHOTrO po3noniay HelipoHiB (Buxoeveden
and Casanova, 2002 a, b; Rockland and Ichinohe,
2004; Horton and Adams, 2005; Innocenti and
Vercelli, 2010). Hanpuknaa, Casanova ta Casano-
va (2019) 3 ommcy Teomopa MeiitHepTa crnenugiu-
HUX, CXOXMX Ha OJIiBelb MYYKiB KOPTUKOIETAJIb-
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HUX 1 KOpPTUMKO(MYraJbHUX HEPBOBUX BOJIOKOH
MOYMHAIOTh YCIO iCTOPil0 KOHLEMILii MOAYJIbHOI
opranizauii kopu. CTOCOBHO K IIyYKiB amiKallb-
HUX IEeHIpUTIB — mnonpu crnoctepexeHHs Fifkova
(1969) i von Bonin ta Mehler (1971), npo sxi
sragytoth Peters i Walsh (1972) — Innocenti Ta
Vercelli (2010) 3HaxonsaTh neplIMit BUYEPITHUMA
ormmc 1poro MopdgororivHoro ¢peHomeHy y Peters
i Walsh (1972) ta Fleischhauer et al (1972). ITyuku
Bizyamizytotbest 'y Il-my, Ill-my i IV-my 1uapi
KOpU, 10 CTPUXKHEBUX aMiKaJbHUX NEHIPUTIB HEll-
poHiB V-ro i VI-ro mapy y miaabHOMY HampsiMKy
JIOJIyYaroThCsl aliKajbHi JEHAPUTU HEHPOHIB MO-
BEPXHEBIlLIMX 1IapiB, TaK IO KiJbKICTh JAEHIPHUTIB
y My4Ky MOXE CAIraTv YOTUPHAIUSITH, a BiCTaHb
Mix cycimHiMu nyuykamu — 50—150 mxm (Inno-
centi and Vercelli, 2010). CniBBiZHOILLIEHHSI MixX
TaKMMM IIydKaMM i 3raayBaHMMHU BUILE panaiap-
HUMM CTPIYKOIMOAIOHMMU CKYITYCHHSIMM TilT HEM-
POHIB CKJIamHe: HEMpPOHM OMHOIO CKYITYEHHS MO-
XKYyTh HaICWJIAaTU alliKaJdbHi OEHAPUTU Yy Pi3Hi
CyCigHi Tydyku i OJMH IIy4OK MOXE€ MIiCTUTHU
amikajJbHi JEHIPUTH HEUPOHIB pi3HUX, pPO3Ta-
LIOBaHMX MOPSI pamiapHux cKymyeHb (Innocenti
and Vercelli, 2010). I Bce xk, Innocenti Ta Vercelli
(2010) BBaxkarThb, 110 caMe€ MOIYJSIPHICTh Ha OC-
HOBI MYYKiB amikaJbHUX NEHIPUTIB Kpalle yB’S-
3ye Mop(oaoriuHi, (yHKIIOHAJIbHI i OHTOIEHE-
TUYHI TaHi, OTpUMaHi I KOPU T'OJI0BHOTO MO3KY.

Ha Tni wiei iHdopMauii BUIISAAOTh TMPOBi-
JEeHLIMHUMM NesIKi crocTepexxeHHss Bomomumupa
bena. Hanpuknan, y fioro Bigomiii mpaui (Betz,
1881, 1882) 3HaxoaMmo, Ha Hall MOLJsIA, Tep-
Wi cepell BiZOMUX OIUC <«ITyYKyBaHHS» alli-
KaJIbHUX JEHAPUTIB KOPU TOJOBHOTO MO3KY:
aBTOP, OIMUCYIOYM MiKPOCTPYKTYPY KOPH <«IpYyroi
YAaCTUHM TPeThOl JIOOOBOI 3BMBMHMW» 3a3HAyae,
IO Yy APYroMy i TpeTbOMY IIapi IIi€i 4YacCTUHU
KOpM «MaJICHbKI HOBIi ITipaMiIku 3 OyXe IOB-
TMMHU BEPXOBUMM BiIpOCTKaMU, pO3TalllOBaHi KYII-
KaMM TI0 JeKiJibka pa3oM; MPUUOMYy SK cami
KJIITUHU Yy IMX KyIIKaX, TaK i 0COOJIMBO iX TOBTi
BiIPOCTKM MalOThb OCOOJMBE MOJOXEHHS, TaK IO
BOHM HiOM MepeIutiTaloTbesl MixX coboio» (Betz,
1881, 1882). Cxoxky KapTUHY 3HAXOAMMO Ha BUTO-
ToBjieHux B. beriom npemnapatax apyroi (y cydacHii
TepMiHOJOrii, MaOyTh, cepelHbol) JTOOOBOI 3BU-
BUHM (puc. 1). ABTOp MpOmOBXKY€E CBiil omucC,
noBigoMIIsTIOuH, 10 «Te X camMe MOXHa cKa3aTh
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i Ipo octpiBelb (insula), me TaKOX TPyHyIOThCS
y KYINKM MajleHbKi MipaMiAku 3 JOBIMMM BepXoO-
BUMMM BilpOCTKaMHu, a TaKOX KJITUHU ITSITOTO
1Iapy, CXOXi 3a BEJIMYMHOIO 3 TaKMMU X KIIiTH-
HaMM moyaTky gyrus cinguli» (Betz, 1881, 1882).
Baxko ckazartu, yu o3Havae€ 3aBeplajibHa YaCTUHA
LILOTO PEUYEHHSI, 1110 aBTOP MaB Ha yBa3i HasIBHICTb
y KOpi OCTpiBIS TiraHTCHKMUX BEPETECHOITOMiIOHMX
HelipoHiB (Medvediev et al, 2024) i rpymyBaHHS
iX y Kjacrepu.

EnTOpiHanbHi ocTpoBy i
ix omuc Bogoaumupom Benom

EnTopiHanbHa Kopa € 4aCTUHOIO HAaBKOJIOAAaB-
HBO1 Kopu (periarchicortex; Stephan, 1975) i po3s-
TalllOBaHa <«BHYTPIlIHilIE» BiJ HIOXOBOI OOpPO3HU
i HAaBKOJIOHIOXOBO1 KOpH (puc. 2, a), y 3B’SI3Ky i3
yrM, MabyTh, I OTpMMaJa BiAMOBIIHY Ha3By. ¥ Hiil
Ha OCHOBI 0araTbOX BJIACTMBOCTEM BMOKPEMIIIO-
I0Th JIBi YACTUHU: Y TPU3YHIB — MeMiajbHy (Me-
JianbHa eHTopiHasbHAa Kopa — MEK) i nare-
panbHy (J1aTepajibHa eHTopiHaibHa Kopa — JIEK),
y JIIOAVHM, BiAMOBiAHO, — 3aaHboMeniabHy (3MEK)
i nepennbonatepaibHy (MJIEK) (Insausti and
Amaral, 2012; Navarro Schroder et al, 2015; Ko-
bro-Flatmoen, Witter, 2019; Ohara et al, 2021).

Cepen BeMKOI KiIbKOCTI 3B’SI3KiB €HTOpiHAIb-
Hoi kopu (ornsiHyTo Medvediev et al, 2023) Haii-
BimoMilmM € nepdOpaHTHUI IUISIX, KOTPUNA MicC-
TUTh 3AeOUThIIOr0 akcoHW HelpoHiB II-ro i
I1I-ro mapy (Xu et al, 2016; Witter et al, 2017
b) 000x yacTMH eHTopiHanbHOI Kopu (Witter
et al, 1989; Ferbinteanu et al, 1999). s
JIyTaMaTepriYyHMX CUMHAIICIB BOJIOKOH LIbOTO IILJISI-
Xy 3 JeHAPUTAMM KITUH-3€peH pO3TalllOBaHOI
opsia 3yo4acToi 3BMBUMHHU OyJI0 BIIEpILE OITMCa-
HO SIBMIIE JOBIOTPMBAIOI IIOTEHLIALlii — OIUH
i3 HaWIMOBIPHIIIMX eJeKTPOodi3ioNoTiuHUX KOope-
JIGTiB mam’aTi i HaBuyaHHS (Abraham et al, 2019;
Bliss and Collingridge, 2019; Dringenberg, 2020;
Merlo et al, 2024).

HaiinikaBiiowo 0coOJMBICTIO €HTOPiHAJILHOL
KOpM € KJjacTepusaiis HeuponiB II-ro imapy.
OnucaHo aBa BumM kiactepiB: 1) MEK/3MEK
MICTUTb TaK 3BaHi KJIANTWUKU, YKOMILJIEKTOBaHi B
OCHOBHOMY JIpiOHMMU MipaMiIHUMU HEUpPOHaMMU,
toxi sk 2) nns JIEK/MJIEK xapakrtepHi Tak 3BaHi
€HTOpiHaJIbHi OCTPOBU, BUITOBHEHi B OCHOBHOMY
3ipyuacTuMu HeilpoHamu. BusIBIEHHS KJIaNTUKiB
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Puc. 2. KnituHHi cKynmueHHs1 (HailiMOBipHillle — €HTOpiHAJbHI OCTPOBM) Ha aBTEHTUYHMX mpemnapaTax B. bera,
3a0apBiIeHNX KapMiHOM (MeToavka 3abapsieHHs1 — Betz, 1873; metonuka dorodikcanii — Medvediev et al, 2023).
a — TpUMipHe pO3TalllyBaHHSI 30HU BMKOHAHHS TiCTOJOTIYHMX 3pi3iB KOpM, TMpEACTaBICHUX Ha puc. 2, 6. 6 —
ricTOJIOTiYHUI Mpenapar i3 oTpuMaHUMU i 3a06apBiieHUMU B. beliom 3pizaMu MO3KY i HOr0 BJIaCHOPYYHUM MiANMCOM,
KUt (y Hawiti pekoncmpykyii) cBimuuTh: «KoHelb gyrus Ammonii». 6 — oJiHe i3 MOJiB 30py y AISHII 30BHilLIHBOTO
Kpalo KOpM 3 HEMPOHHMMHU KJIaCTepaMU, pO3TAIlIOBAHMMM Ha Pi3Hiil MIMOWHI (YOPHi CTPIIKKA Pi3HOI TOBXWHU),
SIKi, Ha Hall TIOIJISIAL, BiIMOBIAAIOTh EHTOPIHAILHUMU OCTPOBAaM. ¢ — MPUKIIaJ HEHPOHHOTO KjIacTepa Ha Mpernapari
B. beua, iieHTUYHOTO TUIIOBOMY €HTOPiHATBHOMY OCTPOBY. 0 — JIiBUIl Kpall HABEIEHOTO Ha PUC. 2, & CKYMTUEHHS
3a 3HAYHOTO 301UJIbILIEHHS. ¢ — (hparMeHT iHILIOro HEMPOHHOTO KJiacTepa Ha mpenapati B. belia, ineHTH4HOTrO €HTO-
pPiHaJILHOMY OCTPOBY, 3a 3HAYHOTO 30iIbIIEHHS. [IXKepeio CXeMaTUYHOTO 300paskeHHSI TOJIOBHOTO MO3KY JIIOIUHMU,
ajganToBaHoro Hamu — https://commons.wikimedia.org/wiki/File:Gray-Brodman-Entorhinal_Cortex EC .png

(CC-BY-SA 3.0)

OIJISIIOBUMU 3a0apBJICHHSIMM IPAKTUYHO HEMOXK-
JINBe Y TpU3YHIB i y cobaku (Woznicka et al, 2006),
OIHaK, MabyTh, peajbHE Y JIIOAMHU i IPUMATIB
(Beall and Lewis, 1992). HatoMicTb, eHTOpiHATbHI
OCTPOBU BUSIBJISIIOTh YK€ TpPU OIJISAOBUX 3a-
GapsinenHgax (Braak, 1972) i y miomuHum BOHM
MaloTh MakpockomiuHuit BigmosimHuK (Solodkin
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and van Hoesen, 1996; van Hoesen et al, 2000;
Simic et al, 2005) — cBoepigHi rOpOKM MOBEPXHi
€HTOPiHAJIbHO1 KOPU.

OCTpOBY i KJIANTUKX TAHTEHIIIHO MPAaKTUIHO
He IepeKpPUBAIOThCS, iCHYIOTh CIIOpaIMyHi CIIOC-
TEepeXXEeHHS Yy JIIONWHW i BUIIMX CCaBLIiB IIOJI0
MNPUCYTHOCTI 000X KJIACTEepiB Yy MeXax OAHOro Mo-
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Jag 3opy (Ramon y Cajal, 1901—1902), omHak,
HalliMOBipHille — Ha pi3Hiil rubuHi (Beall and
Lewis, 1992; Suzuki, Porteros, 2002; Naumann et
al, 2016).

OcTpiBHa KJjacTepu3aliliss MOBEPXHEBUX IIApPiB
xapaktepHa He jmine mrsg JIEK/TJIEK, a #t ms
KOpM TaykKa, MiACTaBKM, MPEIiICTaBKU i MPUITif-
craBku (Hevner and Wong-Riley, 1992; Heinsen
et al, 1994; von Economo, 2009 b; Insausti and
Amaral, 2012; Ding, 2013; Insausti et al, 2017),
a TakoX JUIsT 0araTbOX iHIIWX IUITHOK KOPHM TO-
JIOBHOTO MO3KY TMX BHiB CCaBIiB, KOTpi HE BU-
KOPUCTOBYIOTbCSl Yy €KCIepUMEHTaIbHIl Meau-
uuHi (Hof and van der Gucht, 2009; Butti and
Hof, 2010; Butti et al, 2014; Raghanti et al, 2015,
2019; orngHyto Medvediev et al, 2023).

EnTtopiHanpHa Kopa, 3okpema, MEK Haii-
OinbII BiZOMa HASIBHICTIO Y Hili 0araTboX KJIITHH
HaBirauiiHOiI CUCTEMM MO3KY, HaIlpuKJjaa, — aK-
TyanizoBaHux HobGeniBcbkolo mpemiero 2014-ro
poky kiituH pewnitku (Hafting et al, 2005; Fyhn
et al, 2007). LIi HeilpoHM AEMOHCTPYIOTb MaKCHU-
MaJbHY AaKTHUBHICTh IIpU MPOXOKEHHi iX HO-
CiEM O0COOJMBUX 30H IUIOLIMHM JIOKOMOIIii —
BY3JIiB PEIIITKW, YTBOPEHOI BEpIIMHAMU YSIBHUX-
MpaBUJIbHUX TPUKYTHUKIB, 3i0paHMX Yy rekcaro-
HasibHi irypu (Moser et al, 2017). Ha naHuii yac
MOXHa 3 MEBHUMMU TepecTOporaMm CTBEPIXYBaTU
iICHYBaHHSI CXOXOTO MeEXaHi3My MeTpu3allil OTO-
yeHHs1 i y monuHu (oriassHyto Medvediev et
al, 2023).

DyHKIIS eHTOpPIiHAIBHUX OCTPOBIB 3ajIMIIIAE-
ThCSl HEeBUMBUeHOO. BimoMo (HaBoOAMMO JIMII OK-
pemi mpaui), o JIEK/nJIEK 6epe yuyacth y 006-
pobiii HioxoBoi (Bitzenhofer et al, 2022) i 3a-
naM’gTOBYBaHHI MO€THAHOI 3 Her iHdopMairii
(Persson et al, 2022; Liu et al, 2023), y acouiaiii
HIOXO0BOI i ciayxoBoi iH¢opMauii (Wu et al, 2023),
y 3amaM’sITOBYBaHHi i BiATBOpPEHHi IPOCTOPOBO-
3abapsieHoi (Luo et al, 2022; Huang et al, 2023)
i TemnopanbHoi iHpopmauii (Tsao et al, 2018;
Bellmund et al, 2019, 2020; Yu et al, 2021), y
MOEIHAHHI MPOCTOPOBOI i TeMmopanabHOI iH(pOP-
Mauii (Wang et al, 2024), y cy0’ekTuBizaii
npocTopoBoi iHpopmMmawii (oristHyro Medvediev
et al, 2023) i y (¢popMyBaHHIi IIPOCTOPOBO-YaCOBOI
Manu nepexutnx mogiii (Bellmund et al, 2019;
Montchal et al, 2019; Bellmund et al, 2020),
Yy BpaxyBaHHI 3MiH cepenoBuia moeainku (Wit-
ter et al, 2017 a; Doan et al, 2019) i y rHyukocTi
noBeninkoBux crparerii (Yun et al, 2023), y
OJIHOPA30BOMY 3allaM’sITOByBaHHi HENPOCTOPOBOIi
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iHgopmauii (Dorian et al, 2024), y MmexaHizmax
enizoguuHoi (Bellmund et al, 2020, Vandrey et
al, 2020; Takehara-Nishiuchi, 2022; Huang et
al, 2023; Tozzi et al, 2024) i couianbHoi (Dang
et al, 2022; Lopez-Rojas et al, 2022) nam’aTi, y
IIBUAKOMY BiITBOpEHHi iH(dopmalili B yMmoBax
aHajoriyuHoro koHtekcty (Pilkiw et al, 2022),
y BUsIBJIeHHi 3HailoMocti moxii (Mahnke et al,
2021), y 3anam’satoByBaHHi cTpaxy (East Jr et al,
2021; Liu et al, 2023), y BugoOyBaHHi i3 mam’sITi
JIOCBiy 3arpo3u i y 30iIbIIeHHI TTOBEIiHKOBOI aK-
TUBHOCTI Yy BIiAIIOBiAb Ha MOSBY iH(opMaliil mpo
3arpody (Hisey et al, 2023), y dopmyBaHHi 1po-
CTOPOBUX KOpPEJATIB XapuoBOi MOBeAiHKM (Aze-
vedo et al, 2019) i y dopMyBaHHi MPOCTOPOBO-
o0’exr-acouiioBanux (Issa et al, 2024) uu
o0’exr-acouiioBanux (Jun et al, 2024) mepexe-
BUX KopensariB BuHaropoau. Nilssen et al (2019)
npunyckalTb HagBHiCTh y JIEK cxoxoi 3 MEK
HEUPOHHOI MepexXi i KITUH 3 IMOAi0HOI OO0 KIIi-
TUH PELIITKM aKTMBHICTIO, KOTpi 3a0e3IeuyioTh
MmeTpusauio crneuudgivynoi mist JIEK iHdopmanii
IIPO OTOYEHHS i MpO Miclie HOCiS LUMX KIITUH Yy
HboMy. binbun Toro, Heliponu JIEK mpsmMo Bruim-
BalOTb Ha akTUBHiCcTh Mepex MEK, 3a6e3mneuyro-
Yl TaKUM YMHOM (byHKIIOHAJIbHY iHTErpallito 11X
JIBox yactTuH kopu (Vandrey et al, 2022).

Ponb entopinambHOi Kopu, 3o0kpema JIEK/
mJIEK, y marojorii Mo3Ky HaWIpPyHTOBHillle AOC-
JIiXeHa Yy BUnaaky xsopoou Anblreiimepa (Kobro-
Flatmoen et al, 2021; Olajide et al, 2021; Lee
et al, 2022; Tran et al, 2022), onHak, He oOMe-
XYEThCS IMM 3axBoproBaHHSIM (Braden and Riec-
ken, 2019; Guida et al, 2022; Kringel et al,
2023). Xoua, BUCHOBOK CTOCOBHO 3aJIeXKHOTO BiJl
XBOpOOUM AublreiiMepa 3MEHIIEHHSI HEWpOHHOI
MOITYJISILII €HTOPiHATBHOI KOPH ITiIBaXXyETHCS PsI-
JIoM (pparMEHTapHUX JaHUX CTOCOBHO BiKOBOI OM-
HaMIKH 11i€l HelipoHHOI nomysiswii (orstHyro Med-
vediev et al, 2023).

IToBepTarounch 40 OCHOBHOIO MUTAHHS HalllOl
CTaTTi, BIAMITMMO, 1110 Ha AYMKY AESIKMX aBTODiB
(Naumann et al, 2018), ki1actepusallisi HeMpoOH-
HOTO CKJIaly €eHTOPiHAIbHOI KOPH — YU HE Meplie
B ICTOPMYHOMY IIJIaHi CBiIUYeHHS Ha KOPWCTH
MOIYJIbHOI opradizainii Mo3Ky. He 3amepeuyrouu
L0 OYMKY, BCE X BIOMITMMO, IO KOHIIEMIIis
MOIYJIbHOI OymoBM Oyia O HEMHMCIMMOIO II03a
HEMPOHHOIO TEOPi€I0, a TOMY caMe ITIOHEPChKe
LIMTOAPXiTEKTOHIUHE CIiocTepexxeHHs1 Bomonumu-
pa bena mono kiactepusallii HEpOHiIB €HTOpI-
HaJIbHOI KOPHU CJIil BBaXXaTH y LIbOMY CEHCi Ipio-
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pitetnuMm (Medvediev et al, 2023). 3okpewma,
B. ber moBimomiisie, 1o «KiHeIlb aMMOHOBOI 3BU-
BMHM 1 BeCh KiHEllb CKPOHEBOI yacTku (polus tem-
poralis) MalOThb Ty OCOOJIMBICTb, 110 Y HUX Tlipa-
MiIKM TPeThOTo 1Iapy, KpiM CBOro MicClis, MOMi-
LIAIOTHC 111e 0e3MOCcepeHbO i MEPIINM 1LIAPOM.
TyT BOHM PO3TalllOBYIOThCS LIIJIKOM CBOEPIAHO Be-
JIMKUMU KPYIJIMMM KYTIKamMu, $IKi MepeOyBarOTh
Ha 3Ha4yHii Bimmami omHa Bim omHoi. Ilipamimanb-
Hi KJIITUHU LUX KYTOK pO3TallOBYIOTHCSl y Haii-
Pi3HOMAaHITHIILIIMX HAMpsMKax OfHAa A0 OAHOi, Ha-
MpsSIMKaxX, CXOXMWX 3 HampsIMKamu pPsIliB HUTOK
y KIyOKYy, TOMY $I XOWy iX Ha3BaTU KJIYyOOUKaMM
Kipku (glomerula corticalia)» (Betz, 1881, 1882).
Hawm Bmanocd Bimirykatu cepen KOJEKIIii mpe-
napatiB B. beua Taki, sIKi BiZHeceHi, 3riIHO 3 Ho-
ro BJIACHOPYYHUM ITiAIMMCOM, A0 OUISIHKU «KiHIIS
AMMOHOBOI 3BMBHUHM», i caMe€ Ha LUX Iperapa-
TaX MM 3HAWILIM HEMPOHHI KJIacTepHu, iIeHTUYHi
ormucaHuMm aBTtopoM (puc. 2; Medvediev et al,
2023). Te, o glomerula corticalia B. beua Binamno-
BiIAlOTh CYy4aCHOMY MOHSITTIO €HTOPiHAJbHUX OCT-
POBIB, MOXHa JIETKO 0auuTH i3 Ipallb, SIKi CKja-
Jal0Th ICTOPUYHMK PO BU3HAHHSI LILOTO CBifl-
yeHHd (Ramon y Cajal, 1901—1902; Stephan,
1975; Amaral et al, 1987; Insausti et al, 1995).
IMopiBHSIHHS 3HaliAeHMX HaMM Ha IIpemnaparax
«KiH1Ig AMMOHOBOI 3BUBUHM» KJacTepiB (puc. 2,
8, 2) 3 UMCJIEHHUMM ITIOCTPALlisIMU €HTOpPiHAIb-
HUX OCTPOBIiB y CY4YaCHUX, LIMTOBaHUX HaMmu
BUILE TEeMaTUYHMX Ipalsix I030aBJisiE CYMHiBiB
1IOAO0 iX O3HaueHHs. TuM He MeHIl, BiAMiTUMO,
10 Ha TPEACTaBJIeHUX Ha pUC. 2 i HaBedEeHUX
y npaui Medvediev et al (2023) mpemapatax 3a
BUKopuctaHoro B. bemom Mertonmy 3abapBieHHS
Bi3yasli3oBaHO TepeBaXKHO KPYITHI HEMPOHM i, KpiM
TOro, TpUBUMipHa (hOopMa EHTOpPiHAJIBHUX OCT-
poBiB noanHu He cdepuuHa (Simic et al, 2005).
Tomy, sxio BusBIIeHI Hamu y B. bea HelipoHHI
KJIacTepy BiAMNOBiTAalOTh EHTOPiHAJIBHUM OCTpPO-
BaM, BimoOpaxkeHi Ha 3pi3i KOXHOIO 3 HMX HEM-
pOHM Maju 0 cKiIagaTy JMII HEBEJIUKY YaCTUHY
yCi€el HeMpOHHOI MOMYJISILil KOXXHOIO BidIIOBIZHOIO
octpoBa. OTXe Pi3HUIIS MiXK BUIMMOIO KiJIbKiCTIO
HEWpoOHiB y KiacTepax Ha Ipemnapatax B. beua, i
BCTAaHOBJICHOIO CYYaCHMMM METOAAMM KiJIbKIiCTIO
HEWMPOHIB Y OMHOMY €HTOPiHAJIbLHOMY OCTPOBI JIIO-
guHu — 400—500 tuc. (Simic et al, 2005) — He
CBiIUUTbH TIPO TOMUJIKOBICTh imeHTUiIKaLlil KJIi-
TUHHUX CKYIU€Hb, HaBEIEHWX Ha puc. 2 iy
npaui Medvediev et al (2023), sIK eHTOpiHaIbHUX
ocTpoBiB. TakoX, OCTPOBU €HTOPiHAIbHOI KOpU
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JIIOIUHU MOXYTb i HE IOMOBHIOBAaTMCS TropOaMu
il moBepxHi (Simic et al, 2005), ToMy BiICYTHiCTh
TaKOro MOEAHAHHSI Ha AOCHIIXKEHUX HaMM Tipe-
nmapatax B. beua Tex He migBaXXye BHUCHOBKY,
1o BUsBJIEeHI Kimactepu (puc. 2; Medvediev et al,
2023) BiOMOBIOAIOTh EHTOPiHAJTBHUM OCTPOBAM.
Hapewuri, ockinbku B. bel He moBimomisiB mnpo
MIXXBUAOBI 1 BIiKOBI JOCHiIKeHHSI (DEeHOMEHY
glomerula corticalia, oncaHOro HUM Yy «KiHIIi AM-
MOHOBOI 3BUBUHH», TOOTO, €HTOPiHAJTBHUX OCT-
pOBIB — y Hac HEMa€ MiACTaB CYMHiBaTHCS ¥y
TOMY, 110 HasiBHMI cepend KOJeKllil iioro npemna-
paTiB Marepiajl 1€l YaCTUHW MO3KY HaJeXUThb
JIOPOCJIiii JTIOAWHI.

B. ben, aHanmizyroum OynoBy MO3Ky Malli€eHTa
Mortes1, skui, 3a CcJIOBaMM aBTOpa, CTpaXIaB
IIiOTi€I0, HAJA€E TAKOX MEPINUi, OPUTIHAJBHUIA i
BJIyUHUI onuc Bizomoro 3apa3 (Solodkin and van
Hoesen, 1996; van Hoesen et al, 2000; Simic et al,
2005) MakKpOCKOITIYHOTO BiAMOBiZHMKA EHTOPi-
HaJIbHUX OCTPOBIB — €HTOpPiHAJIbHOI ropOMCTOC-
Ti, sIKa, 3a HOro MOPIBHSIHHSIM <«iIBJISIE COOOIO
BUIJISIA 3epeH puUO’sI4ol iKpu, ogHe OISl OJHOIO
posramoBaHux» (Betz, 1881, 1882). 3araabHe X
Ha maHuii 4yac mepekoHaHHs (van Hoesen et al,
2000; imic et al, 2005; Witter et al, 2017 a) noJs-
ra€ y TOMy, 110 €HTOpiHaJbHY TOPOMCTICThH IIep-
muM ormcaB I'ycraB Peruiyc y mpami 1896-ro
pPOKY, MOPIiBHSIBIUM ii 3 MOBEpPXHEK IIKipU Je-
akux am@io6iit (van Hoesen et al., 2000). o
peyi, mopsii 3 OMUCOM EHTOpiHAJIbHOI ropouc-
tocti B. Ben HaBoauTh LiKaBy DYMKY CTOCOBHO
Mi€10apXiTEKTOHIYHOI MPUPOIU iHIIOT MAaKPOCKO-
MYHOI XapaKTepUCTUKU MOJIYJbHOI OpraHizauii
€HTOpiHAJIbHOI KOPU — BiJIOMO1 Y€ Ha TO 4ac
0in101 ciTyacToi peyoBUHU (APHOJIBIA).

OTxe 3arajoM, Ha Halll MO, paHHI MaKpo-
CKOIiYHi crocrepexkeHHs Ppinpixa ApHoabaa i
I'yctaBa Petiiyca CTOCOBHO €HTOpiHAJIIbHOI KOPHU
(Naumann et al, 2018) He BapTO BBaxkaTu IMepILIO-
CBIMYEHHSIMM Ha KOPUCTh MOIYJbHOI OpraHizailii
JIIOACHKOTO MO3KY, TOHI K HEHPOTiCTOJOTIYHUIA
OIlMC €HTOpiHaJbHUX OCTPOBIB B. beuom € mpio-
PUTETHUM Y LIbOMY TTUTAHHI.

Knacrepu3anis nepBUHHOI pyX0oBOi KOpH

Y KOHTEKCTi po3IIsiAyBaHOI IIPo0ieMaTUKU He
MOXHa MMHYTHU yBarol TaKoxX i Toi (akT, IO
Bononumup bel Brepiiie omnucaB KJacTepU3allilo
IEPBUHHOI PYXOBOI KOpM, MOBIIOMJISIOUM IIPO
THi3J0Be rPyIyBaHHS TiraHTChKUX ITipaMil (KJIiTUH
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Puc. 3. Knacrepuszaiiisi riraHTChbKMX TipaMigZHUX HelipoHiB (kiiTmH beria) Ha oro aBTeHTMYHHUX Ipernaparax,
3abapBiieHUX KapMiHOM (MeronuKa 3abapsieHHs1 — Betz, 1873; meromuka dotodikcaiii — Medvediev et al,
2023). a — mepBMHHA pyXxOBa Kopa JIIOAWHU (TepealieHTpajlbHa 3BUBMHA, 3aPMCOBAHO CipMM) 3 JOBITbHO OOpaHUM
MicleM BUKOHAHHS 3pi3iB KOpM, MPEACTaBIEHMX Ha pUC. 2, 6. 6 — TICTOJIOTIYHI TpenapaTu i3 OTPUMAHUMU i
3a0apBieHuMu B. Beriom 3pizamMu MO3Ky i 110ro BJIaCHOPYYHMMU MiINUCaMU, SIKi (¥ Hawii pexoHcmpyKyii) cBim4aTh
«[lep. L[...] JT Ne 6» i «I1. LI. U3. a oceBoit oTpo]...] [...] Ne 11» i Ha HaII MOIIsAA, BKA3ylOTh Ha MPUHAJIEXHICTh
Marepiajy 10 NepenueHTpabHOI 3BUBUHU. 6, 0 i € — OIsAaoBi MiKpodoTorpaMu, OTpUMaHi i3 MpeACTaBIEHUX
Ha puc. 3, 6 3pi3iB KOpU 3 MPUCYTHIMU TiraHTCbKUMU MipaMiIHUMU HeiipoHaMu (BKa3aHi YOPHUMU CTPiIKaMu),
pO3TalllOBaHWMU APIOHUMHU KJlacTepaMu, abo THi3gamu (Ha puc. 3, 8 TIO3HAYEHO CUMBOJIOM «#»). 2, e — KJIacTep
TiraHTCHKUX MipaMiIHMUX HEUPOHIB (BKa3aHi YOPHUMM CTpiJIKamMM), MO3HAYEHUI Ha puc. 3, 6, 3a CEpenHbOTO (&)
i 3HayHOrO (e) 30inblIeHHS. [IXKepesio CXeMaTUUYHOTO 300PaKeHHS TOJIOBHOIO MO3KY JIIOAMHU, afalTOBAHOIO Ha-
mu — https://upload.wikimedia.org/wikipedia/commons/e/ee/Precentral_gyrus.jpg (CC-BY-SA 3.0)

bena) v V mapi (puc. 3). 3a iioro cnocrepexkeH- | po3TalllyBaHHS, MOXYTh MICTUTH Bil ONHI€l 10 ceMu
HSIMU, THi3[Oa, B 3aJIEXKHOCTI Bij TaHreHUiiHoro | Takux KiituH (Betz, 1874; Betz, 1881, 1882), a Bin-
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CTaHb MiX THi3gaMu — MoxXe ckiagatu Big 0,3 mo
0,7 mm (Betz, 1874). 3HauylIiCTh LIbOTO CBiTYEHHS
Y KOHTEKCTi pO3IJIsiIlyBaHOI TEMU Baromilllae, K10
Opuragatu, 1o y V uapi IepBUHHOI pyXOBOI1 KOpHU
HaBKOJIO KJIITUH bela rpynyoTbes iHII HEUPOHU
(Scheibel et al, 1974; Meyer, 1987), wonpasaa,
TaKi CKYIMUYEHHsI HE BIiAIOBIZalOTb KOJOHKOBUM
arperataMm mnoBepxHeBilioro, III-ro mrapy wmiei x
yactuHU Kopu (Meyer, 1987; Mountcastle, 1997).
Bucnoskn. CyyacHe po3yMiHHS (YHKIIii MO3-
Ky IPYHTYETbCS Ha TMEpeKOHaHHi 110J0 BHU3HAa-
YyaJibHOI pOJIi OCHOBHMX HOro KJITUH — HeHpo-
HiB, IIOEAHAHMX, 3a3BUYald, Y pi3HOMaHITHi IIOBTO-
proBaHi moayii. Yn He HaWBIZOMIILIMM BUpPa3HU-
KOM TaKoOi TOYKM 30py € 3aIlpornoHoBaHa Bep-
HOHOM MayHTKacJIoM KOHLEIisI KipKOBOi KO-
JIOHKU. bynyun pe3yabTaToM OCMUCIEHHS LIUTO-
APXITEKTOHIYHUX, (PYHKIIOHATIbHO-TOMOrpadiuHmuX i
HEWPOOHTOTEHETUYHUX CIOCTEPEXEeHb, 1Sl KOH-
LTSI 3aJIMIIAETHCS BIUIMBOBOIO, X04a i HE TI0-
30aBjieHa 3epeH CKeNTUYHOro CrpuitHATTs. [lepiuo-
HATXHEHHUKOM ijiel KipKOBOi KOJOHKM BBaXalOoTh
Padaensa Jlopente ne Ho, skuii 3ampomnoHyBaB
MOHSTTS €JleMEeHTapHOI (PYHKIIOHAJHHOI OAMHMIIL
KOpU — YMOTJISIAHOI paliapHOi CYKYMHOCTI Mi-
KpOJIAHIIOTiB HEMPOHIB KiIbKOX 1IapiB, Ha3BaHOL
HUM <«uJiHApoM». KpiM BimoMoro 3 paHHiX po-
0iT (peHOMEHY pamiapHUX CTPIYKOMNOMIOHMX CKYII-
YeHb HEWPOHiB, BAXJIMBUM MOPGOJOriYHUM KO-
PeJIITOM KOHIIEILii KipKOBOi KOJOHKU BBaXaloTh
«IIYYKyBaHHSI» aliKaJIbHUX ACHIPUTIB MipaMiTHUX
HelipoHiB. Ha Ham nornsaa, came Bosomumup
bell HagaB nepiuii onuc 1bOro MOpGOJOriYHOTO
SIBUIA, TIPUYOMY SIK IJISI OOHOPiAHOI, TaK 1 JJIsI
pidHOpigHOI KopU. [HIIMMU ABOMA CIIOCTEPEXKEH-
Hamu B. beua, KoMIuliMEHTapHUMU KOHLEMLIil
MOMYJIbHOI OyIOBM MO3KY, € €HTOpiHaJIbHi OCT-
pOBHU PIi3HOPITHOI KOpM 1 KjlacTepu3allis TiraHr-
CbKUX MipaMiZHMX HEWUPOHIB OJHOPIAHOI, IIep-
BUHHOI PyXOBOI KOpM. 3arajoM, NepesiK CIIOCTe-
pexeHb B. bena, KOHTEKCTyaJlbHUX CydacHii
KOHIIEIil MOIYJIbHOI OpraHizalii MO3KYy, BKJIIO-
Yya€e OIMUCAHHS TPbOX LIUTOAPXITEKTOHIYHUX (heHO-
MEHIB KOpM 1 MaKpOCKOMNIYHOTO BiAIIOBiZHMKA
OIHOTO i3 HUX — €HTOPiHAJIbHOI TOPOUCTOCTI.

Aemopu eucaoearorwoms noodsky doyenmy Kaghedpu
onucoeoi ma kainiunoi anamomii Hauionanvroeo
Mmeduurnoeo yHieepcumemy imeni O.0. boeomonvys
M.A. besawmanvky — 3a donomocy y opeawizauii

84

pobomu 3 Helipoeicmonoeiunoro Koaexuieto Boaodu-
mupa beya, eonosromy 6Gibnioepaghy 6iddiny Hayko-
6oi Oibnioepaii HauionanvHoi naykoeoi meduunoi
oibniomexu Yxpainu JI.I. Camuyk — 3a HeouineHHY
donomoey y GiOHai0eHH] NOBHOMEKCMOBUX NPUMID-
HuKie 3eadysanux y yii cmammi npaysb Bosodumupa
beua, a makoxc A.B. Medsedesiii 3a donomoey y
nideomoeuyi pucyHkie cmammi.

Konghaixm inmepecie. ABTOpU 3asIBISIOTH PO
BiICYTHICTh KOHQJIIKTY iHTepeciB y OyIb-sIKiii
¢dopmMi; ctaTTss He Oyaa i He Oyae NIpeaMETOM
KOMEPLIMHOI0 iHTepeCy Ui BUHArOpOIM.
Dinancysanns. lle mociimkeHHsS He OTPUMYBAIO
OyAb-SIKOTO KOHKPETHOIO TPaHTYy BiJl (DiHAHCYIOUMX
YCTaHOB Y JAep:KaBHOMY, KOMepliiiHoMy abo He-
KOMEPLIiHHOMY CeKTOopax.
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Modern neurobiology is based on the neuron doctrine,
recognizing the main substrate of brain function as a
network of neurons organized into numerous spatial
and/or functional clusters — modules. The best-known
illustration of this structural principle is Mountcastle’s
concept of the columnar organization of the cortex, the
emergence of which is associated with the idea of the
vertical cortical cylinder by Lorente de No and a number
of complementary cytoarchitectonic, electrophysiologi-
cal, and neuroontogenetic data. In the proposed article,
we present important cytoarchitectonic Betz’s observa-
tions, which, from the perspective of modernity, il-
lustrate the modular principle of brain organization.
In particular, we demonstrate that Betz provided the
first description of the «bundling» of cortical pyramidal
neurons apical dendrites — one of the key morphological
features of the brain modularity. We also demonstrate
that Betz first described the entorhinal islands-another
widespread example of cortex modular organization.
Finally, we present Betz’s pioneering evidence regarding
the clustered arrangement of giant pyramidal neurons in
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the primary motor cortex. In general, the list of Betz’s
observations, consistent with the idea of a modular
brain organization, includes a description of three cyto-
architectonic phenomena of the human cerebral cortex
and the macroscopic counterpart of one of them — the
entorhinal tuberosity.
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