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XapvKoecKulli HAUUOHANLHBLIL MEOUUUHCKUIL YHUGEPCUmEm

HEMPOHANBbHO-IMUANBbHLIE OTHOLUEHUSA
B BEPXHEN JIOBHON U3BUITMHE ONOBHOIO MO3rA YEJTOBEKA
Y AL PASHOI'O MNMOJIA U BO3PACTA

N3yueHbl 3aKOHOMEPHOCTH U3MEHEHUS INIOTHOCTH HEHPOHOB B BEpXHEH I0OHOH N3BUIMHE
FOJIOBHOT'O MO3ra 4eJI0BEKa y ML pa3HOTO 110J1a U BO3pacTa. YCTaHOBIEHO, YTO INIOTHOCTh
HEIPOHOB B OHTOTEHE3€ YMEHBIAETCA MOYTH B 3 pa3a KaK y MYXUYHUH, TaK U y )KCHIIHH.
OTHoIIeHNE NINANBHBIX 3JIEMEHTOB K HEHpOHaM B BepXHeH JTOOHOH M3BHIMHE TOJOBHOTO
MO3Ta 4eJI0BeKa CyIIeCTBeHHO yBennuanBaeTcs. Hanbonee cymecTBeHHBIH CKadOK OTMeYa-
ercs Mex 1ty BospactHbiMH rpynmamu 36—50 net (Il rpynma) u 51-75 ner (Il rpynma). [pu
COTIOCTABIICHUH TOJIOBBIX Pa3IN4nil yCTaHOBJIEHBI 00Iee BHICOKHE MOKA3aTeNN TIIHAIbHO-
HEIPOHAJIBHOI'O COOTHOILIEHMS] y MY>KYMH B CAMOH cTapllieil BO3pacTHOM IpyIIIE.
Kniouesvie cnosa: 20106101 M032, HEUPOH, GEPXHAA IOOHAA U3GUNUHA.

JloOHBIE AOTU TOJOBHOTO MO3Ta YeIOBEKa
OTBEYAIOT 3a PSIJl BAXKHBIX OCOOCHHOCTEH Jiesi-
TEJIBHOCTH YeJIOBEKa, TaKMX Kak (popmupoBa-
HUC IMYHOCTHBIX XapaKTCPUCTHUK, UHIUBUIYaJIb-
HOCTbB, p€Ub, HCIIPOU3BOJIBHLIC JIBUKCHUSA U I10-
Bopot a3 [1, 2]. I[Ipu 3Tom Bompoc 06 u3me-
HEHUSX B CUCTEME CTPYKTYPHUPOBAHHS KIIETOU-
HBIX 3JIEMEHTOB B JIOOHO J0Je deroBeKa Ha
MPOTSHKEHWH TIOCTHATAIBHOTO TIEPHO0/1a OHTOTe-
He3a JI0 HAaCTOSIIIEr0 BPEMEHH OCTaeTcs Helo-
CTaTOYHO OCBEIICHHBIM.

Ha cerogust cinoxuinoch mpeacTaBIeHUE O
TOM, YTO COCTaB HEHPOHOB KaK INIABHBIX (DYHKITHO-
HaJIbHBIX 3JIEMEHTOB LIEHTPaJIbHOU HEPBHOW CH-
CTEMBI M X B3aMMOCBSI3U B 3HAUMTEIILHOM CTe-
TICHU OTIPEJISIISIOT pa3HooOpa3ue ee hyHKIwH [3].
B mportiecce oHTOreHE3a ¢ YBEIMUECHUEM PA3HO-
00pa3usi MeXKHEHPOHHBIX U MEKICHTPATBHBIX
CBsI3€H B 3HAUUTEIBHOI MEpE MOBBIILIACTCS CIOXK-
HOCTb 3a/1a4, KOTOpBIE IPHU3BaHa PElIaTh HepBHAS
cucreMa. B cBsI3u ¢ 3THM HCCIIe0BaHHE CTPYK-
TYpPHOI OpraHu3aluK HEPBHOM CUCTEMBI YEIIOBEKA
Kpaiitae HeoOxomaumo [4, 5].

Wcxonst u3 n3noxeHHoTo, HaMu Oblia ompe-
JIeJIeHa [1eJIh HACTOSIIETO UCCIeIOBAHUS — U3Y-
YUTHh BO3PACTHBIC 3aKOHOMEPHOCTU COOTHOIIIE-
HUA HCﬁpOHOB 1 INIMAJIbHBIX 3JICMCHTOB BEPXHUX
J'IOGHI)IX HU3BUJIMH I'OJIOBHOT'O MO3TI'a YE€JIOBCKA.
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MarepuaJs u metoabl. Hamu uzyuensl npe-
napaThl BEpXHEH JT0OHON N3BUIIMHBI TOJIOBHOTO
Mo3ra 42 4eloBeK, NOrHOMINX OT CIy4alHBIX
MPUYKH (HE CBS3aHHBIX C IATOJIOTHEN IEHTPallb-
HOI HepBHOI cucTeMmsl), B Bo3pacte oT 21 1o
86 net. B 3aBucuMOCTH OT BO3pacta BCE CIy-
yayn OBUTH pa3/ieleHbl Ha YeThIpe TPymibl: 21—
35 ner (I rpymma), 36-50 net (Il rpynma), 51-75
net (IIl rpynma), 76 ner u crapmie (IV rpymrma).

Y49acTKu U3BWIMHBI JJISI UCCIEIOBAHUS
OBLITH B3ATHI M3 CHMMETPHYHBIX 00J1acTeH Kax-
Joro moytnapusi. M3rotoBieHHbIe mpenapaTsl
OBUIM OKpAIEHBI FTeMAaTOKCHIMHOM U D03MHOM,
no Huccnio [4]. Tucronorunueckoe u3ydeHue
ObUIO TIpOBeZicHO Ha MuKpockone «Olympus
BX-41» ¢ mocnenyommum MophoMeTprHIeCKUM
HCCIIeOBAHUEM C HCTIOJIb30BAaHUEM POTPAMMBI
Olympus DP-soft 3.12. [locne onpeneneHus
KOJTMYECTBa HEMPOHOB, TIIHAJIHHBIX IIEMEHTOB
B KBajpate rionaapo 10* MKkM? mosydeHHbIe
JAaHHBIE CTATHCTUYECKU aHAITU3UPOBAITH.

Pe3yabTarsl u ux odcy:xaenue. Heiipo-
HBI SIBJISIIOTCSI BBICOKOCIIECIIHATH3UPOBAHHBIMHA
KJIETKaMHu HepBHOU cucteMsl [4]. Teno Heilpo-
Ha COJIEP)KUT LIUTOIUIa3My, OpTaHeIUIbl, SIAPO U
spbIky. KpoMe Toro, HeHpoH UMeeT OTPOCT-
KH, CpEIH KOTOPBIX pa3INyaloT aKCOHBI U JIEH-
nputhl. CTPYKTYpHas OpraHu3anusi HeHPOHOB
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SIBIISIETCSI OJHOM M3 BKHEUIIINX XapaKTEePUCTHK
rojoBHOro mo3sra [4, 5]. [Ipu ructonorunyeckom
W3y4YeHNH TIOTyYeHHBIX MHUKPOIIPENapaToB ObITH
MONTyYUTh MU(PPOBBIE JaHHBIE, KOTOPEIE CBH/IE-
TEJIBCTBYIOT O HAPYUIEHUH B3aMMOOTHOIIIEHUH,
CBA3aHHOM CO CHIDKEHHEM 4Hcia HeHPOHOB U
YBEIMYEHHUEM KOJMYEeCTBa INIHAJbHBIX, caTell-
JIUTHBIX 3JIEeMEHTOB. Pe3ynbrarel MophoMeTpuu
npeacTaBieHbl B Ta0m. 1.

HecoMHeHHO, HE MOXXET HE BO3HHUKHYTh
MIPUCTAJIFHOE BHUMaHUE K IIpo0iieMe HeHpoHO-
IIMATBHBIX COOTHOIICHUH. DTa BayKHasI IpooIie-
Ma 3HaYUTENBHO 000CTpsieTcs mpu (PpyHKIHO-
HaJIbHBIX HArpy3Kax Ha HEPBHYIO cucTeMy. I u-
aIbHBIC KJIETKH 00Jiee pe3UCTCHTHBIE K pa3iny-
HBIM BO3JICHCTBUSAM, CIIOCOOHBI TepeMeaTh-
Cs1 M COXPAHSIOT CIIOCOOHOCTD K aKTHBHOH IPO-
mudeparnuu [6, 9, 10].

Tabnuya 1. 3asucumocmov niomnocmu Heuponos om eo3pacma u noia, X107 eo/m?

Foynna My>X4nHbI JKeHLWnHbI 0
M S2 M S2
| rpynna (21-35 nert) 104310,917% 0,1 086 10,3707 0,074 0,01
Il rpynna (36-50 neT) 011 9:4°78 0,04 o759, 19% 0,045 0,041
Il rpynna (51-75 net) aa 3,69 4% 0,056 373 4,03 441 0,059 0,01
IV rpynna (76 net n ctapLuie) s0s 3543 372 0,048 a9 34T 377 0,033 1,00

Ipumeuanue. TpuBenensl oleHKH BeIOOpOUYHOTO cpeanero (M), pasmaxa BbIOOpKH (min/max) u gucrepcuu (S?)
[UIOTHOCTH HEHPOHOB B TPYIINax MO BO3PAcTy U moury. sl KakAo# BO3pAacTHO# TpymIibl MPUBEICHBI BHIYHACICHHbIC
YPOBHH 3HAYMMOCTH KPUTECPHEB CPABHECHHUS MO MOJOBOMY TPHU3HAKY. BEIUMCIEHHBIN MOKa3aTellb YPOBHS 3HAYUMOCTH

B Ta6n1/1ue P — TOYHOI'O KpUTEpUS CDHmepa.

XOT HEUPOH ABIAETCS BEXYIINM TKaHEBBIM
KOMITIOHEHTOM HEPBHOM TKaHH, 3TO HE 3HAYUT, UTO
OH TaKXe SIBIAETCS CAVMHCTBEHHBIM €€ KOMIIO-
HeHToM. HeoOXonumo yduThIBaTh TOT (haKT, 4To
MOP(OIOrHYecKasi FeTepOreHHOCTh HEPBHOM TKa-
HU NIpelyCMaTpUBACT HAJIMYME B HEMl OCHOBHBIX
THIIOB KJIETOK — HEPBHBIX U ITHANBHBIX. OTH
KJIETKH U SBJISIOTCS COCTABISIONIMMU YacTsIMU
€IMHOM cuCTeMBbI — HelpoH—THs [4, 6].

IIpakTHuecku BCe MPOCTPAHCTBO B HEPBHOM
cHcCTeMe, KOTOpOe He 3aHATO HEMOCPEACTBEH-
HO CaMUMHU HeHpOHaMH, 3aIOJHSIET UMEHHO
rus [7]. Baxseitmas pons Heliporinn, obec-
MEYHBAIOLICH HOPMATIBHYIO QYHKLIHOHAIBHYIO
AKTHBHOCTb HEHPOHOB, TOJIHOCTBIO 3aBUCHUT OT
ee OMOPHO-TPOQHUECKUX M METabOIHIEeCKUX
cBoiicTB [8]. YkazaHHBIN (pakT memaeT Bax-
HBIM IIOKa3aTelb KOJINYECTBA NIHANBHBIX dIe-
MEHTOB, OKPYXKarIUX HEUpOH. Pe3ynbprarhl
MOp(OMETpHUIECKOTO HCCIEA0BaHUS COOTHO-
HIEHUS TIUAJBHBIX 3JIEMEHTOB M HEHpPOHOB
MpelCTaBICHBl B Ta0. 2.

[TockonbKy THs 3aHUMAET B TOJIOBHOM MO3-
re MPOMEXYTOYHOE ITOJI0KEHNE MEX Ty Helpo-
HaMH 1 KPOBEHOCHOM CUCTEMOM, OHA OTHO3HAU-
HO SIBIISIETCSI OJHUM W3 CaMBIX Ba)KHEHIITUX
KOMITOHEHTOB TeMaTodHIIe(haTmIecKoro Oapbepa
[6, 9]. C aT0i1 TOUKH 3pEHUs, pE3yIbTAThI HAIlIE-
0 MCCIICIOBAHUS JIOXKATCS JIOTUIHBIM 3BEHOM
B MIPEJICTABIICHUS O BO3PACTHBIX COOTHOIICHU-
AX MCXKOAY HeﬁpOHaMH U I'inaJIbHBIMU 3JIEMCH-
Tamu. KonnyecTBeHHBIE TOKa3aTeN HEHPOHOB
XapaKTepU3yIOTCSl CHUKEHHEM C BO3PacTOM C
PE3KUM CHUYKEHHMEM Y JIFOJEN cTapuiel Bo3pac-
THOU rpyninsl — 76 J€T U cTapuie — N0 OTHOILIEe-
HUIO K TaHHBIM 51-75 net. Ilpu aToM, 1o Beeit
BHIUMOCTH, HAOII0aeTCs MOBBIIIEHNE TIOTPEO-
HOCTH HEHPOHOB B ITHANBHBIX 3JIEMEHTAX IS
obecrieueHns X TPOPHUKH, ITO BEIET K IPOITH-
theparmm . OTHOBpEMEHHOE YMEHBIIEHHE
HeﬁpOHOB 1 YBCIIMYCHHNC KOJIMYCCTBA ITIMAJIbHBIX
3JIEMEHTOB CYLIECTBEHHO BJIMSET Ha MoKa3aTe-
JIN TIIMAJIBHOI'O MHACKCA (OTHOHIGHI/IC TJIMaJIbHBIX
SJIEMEHTOB K HEMpOHaM), YTO BEIET K JECATHU-

Tabnuya 2. OmHouleHue KOIUYECMBA 2AUATILHBIX DNEMEHMO8 K Konuuecmsy Hetiponog (M+m)

Mpynna My>KUnHbI KEeHLWMHbI
| rpynna (21-35 ner) 1,84+0,09 1,92+0,09
Il rpynna (36-50 neT) 2,50=0,11 2,56+0,11
Ill rpynna (51-75 neT) 8,70+0,19 7,92+0,23
IV rpynna (76 net u ctapLue) 10,17+0,29 9,69+0,17
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KPaTHOMY YBEITMYCHHIO 3TOTO TTOKa3aTels MpH
COTIOCTaBIICHHH MOP(OMETPHUECKUX TaHHBIX
[ u Il rpynm.

[Ipu conocraBneHNN mMokazareneil y Myx-
YHIH ¥ KEHIIUH 0JIHOTO BO3pacTa yCTaHOBIIECHO,
YTO €CJIM B MOJIOJIOM BO3pacTe INIHaIbHBINA WH-
JIEKC HEMHOTO OOJIbIlie Y KCHIIWH (CTaTHUCTH-
YeCKH HEJOCTOBEPHO), TO B CaMoO# crapiieit
BO3pacTHOM TpYIIEe BBISBIAETCS JOCTOBEPHOE
npeobiagaHue y My>KYHH, IPH 3TOM IWHAMHKA
MMeeT ToCIe0BaTEIbHYI0 TPaHC(HOPMAITHIO.

BriBoaBI

OTHoOIIEHNE TITHATFHBIX YIIEMEHTOB K HEHpO-
HaM B BepXHeEH JIOOHOW M3BWIIMHE TOJIOBHOTO
MO3ra YeJI0BeKa CYIIEeCTBEHHO YBEITNIHBACTCS
¢ yBennueHneM Bo3pacrta. Hambonee cymect-
BEHHBII CKayOK OTMEUYaeTCs MEXJy BO3pacT-
HbMu Tpynmnamu 36—-50 aet (Il rpynma) u 51-75
net (Il rpynma). ConocTaBuB MOJIOBBIE pa3iiu-
YHsl, Mbl YCTAHOBHJIM O0Jiee BBICOKHE MOKa3aTe-

Cnucok 1urepatypsl

JM DIHaIbHO-HEHPOHAIBHOTO COOTHOIIEHUS Y
MY>KUMH B CaMOH cTaplileil BO3pacTHOM IpymIie.

BrlsBIeHHBIE HAMY KOJIMYECTBEHHBIE XapaK-
TEPUCTHKH COOTHOIIEHUSI HEHPOHOB U INIHAIIb-
HBIX 2JIEMEHTOB B BepXHeEH JIOOHOMN M3BUIIMHE
rOJIOBHOTO MO3ra B 3aBUCUMOCTH OT BO3pacTa
MOTYT OBITh UCTIOJNB30BaHbl KaKk 00OCHOBaHHE
JUTS BBISIBJICHUSI TATOJIOTMUECKNX M3MEHEHHH yKa-
3aHHOU CTPYKTYPBI.

IlepcnexkTHBa AajdbHEHIINX HCCIEI0BA-
Hui. [IpencraBnsroTcss MHTEPECHBIMU JaJlb-
HEHIIINe WCccenoBaHus KOpbl BEpXHEH T00OHOM
M3BIJIMHBI TOJIOBHOTO MO3Ta YeNIOBEKa Kak B HOP-
M€, TaK 1 [P MaTOJIOTMYECKHX COCTOSHUAX pas-
HBIX BO3PACTHBIX W MOJIOBBIX IPYII, a TaKXke
OIpeeNIEHNE pa3Iudnil MEXK Ty JEBBIM U IIpa-
BBIM TOJYIIApHUAMH JUISl BBISIBIICHUS KPUTEPHUEB
OSIBJIEHU S NTaTOJIOTHYECKUX N3MEHEHNUH B IICHU-
XUATPUUECKON MPaKTHKE M MPHU COMaTHYECKUX
3a00JIeBaHUSAX.
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M.O. Bepesxncna
HEWPOHAJIbHO-IJIIAJIBHI BIIHOIIEHHS Y BEPXHIN JIOBOBIW 3BUBHHI TOJTOBHOI'O MO3KY
JIXOJIMHHA B OCIB PI3HOI CTATI I BIKY

BuBYEHO 3aKOHOMIPHOCTI 3MiHU IMUJILHOCTI HEUPOHIB y BEPXHiil JIOOOBIH 3BUBHHI TOJIOBHOTO MO3KY
JIIOMWHYU B 0¢i0 pi3HOT cTaTi 1 BiKy. BcTaHOBJIEHO, 1110 IUTBHICTh HEWPOHIB B OHTOTEHE31 3MEHINYEThCS
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Maiike y 3 pasH sK y 4OJIOBIKIB, TaK 1y )KiHOK. BiTHOIIICHHS ITialbHUX €JIEMEHTIB /10 HEWPOHIB Y BEPXHIl
71000B1# 3BUBHHI TOJIOBHOT'O MO3KY JIOJAHHH CYTTEBO 301bIIyeThcsa. HallOinbI icTOTHUN cTpHOOK
BiIMIYa€ThCs MiXK BikoBUMH TpyramMu 36—50 pokiB (11 rpyna) i 51-75 poxis (I1I rpymna). [1pu 3icTaBnenHi
CTaTeBUX BIIMIHHOCTEH BCTAHOBJICHO O1JIBIN BUCOKI MOKA3HUKH TITiaJIbHO-HEHPOHAIBHOTO CITiBBITHOIICH-
Hs Y YOJIOBIKIB y HalicTapIIii BIKOBii TpyIi.

Knrouosi cnosa: 2010681uil MO30K, HelPOH, 8epXHs 100084 36UGUHA.

M.A. Berezhna
NEURONAL-GLIAL RELATIONS IN THE SUPERIOR FRONTAL GYRUS OF THE HUMAN BRAIN
IN INDIVIDUALS OF DIFFERENT SEXAND AGE

The patterns of change in the density of neurons in the superior frontal gyrus of the human brain in
individuals of different sex and age are studied. It was defined, that the density of neurons in the ontogeny
decrease a nearly three times in both men and women. The ratio of glial elements to neurons in the
superior frontal gyrus of the human brain increase significantly. The most significant increasing observed
between the age groups 3650 years (II group) and 51-75 years (III group). During comparison of sex
differences it is determined higher rates of glial-neuronal ratio in men in the oldest age group.

Key words: brain, neuron, the superior frontal gyrus.
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