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AHAJIN3 HEUPOHO-IJIMANTbHO-KANMUJIISPHbIX BBAMMOOTHOLLUEHUIA V

Ccnod B BEPXHUX JIOBHbIX U3BUJIMHAX TOJTIOBHOINO MO3IrA YEJIOBEKA B

3ABUCUMOCTU OT NOJIA, BO3SPACTA U NMOJTYLLUAPUA

XapbKOBCKUI HALMOHaJIbHbIA MeaANLMHCKUIA yHuBepcuTeT (r. XapbKoB)

[aHHas paboTa ABNSeTCSA 4acTbiO HAYYHO-UCCNeno-
BaTeNbCKOW paboTbl kadeapbl rTMCTONOrnKN, LUTONOrMKN
n ambpuosnorum XHMY «MHamBmayanbHas ructonoru-
yeckasi USMEHYMBOCTb HENPOHO-MMANIbHO-KanNunsp-
HbIX B3aMMOOTHOLLEHWI FONIOBHOMO MO3ra 4efioBeka»
HOMep rocygapcTeeHHom pernctpaunm: 0102U001869,
n asnsdetca ¢parmeHtom HAP «HenpoHo-rnnanbHo-
KanunnsipHole B3aMMOOTHOLUEHUSI B BEPXHEN NOOGHOM
W3BWJIHE FOJIOBHOIO MO3ra YesIoBeKa».

BcTtynneHune. [0710BHOM MO3I, €ro Makpo- U Mu-
KpOaHaTOMU4eckas WMHOMBUAYaANbHAs U3MEHYUBOCTD,
LLeNOCTHOCTb N B3aMMOCBS3b HEPBHOW CUCTEMBI MPu-
BJIEKAIOT CBOEN 3HAYMMOCTbBIO LLUMPOKUIA KPYI YHEHbIX
— CNEeunanncToB pPasHbIX OTpacnen NpPakTU4eckom un
TEOPEeTNYECKON MEOVULIMHCKOWN HayKn Takmx Kak HeBpO-
naTosioroB, HEMPOXUPYProB, repOHTONOroB, MNcuxma-
TPOB, NCMXONIOrOB, TepPaneBTOB, NAaTOI0r0aHaTOMOB U
ap. No paHHbIM BO3 (MHDOPMaLMOHHbIV GloNNeTeHb
N°310, nonb 2013) o 10 Beaywmx npnymMHax cMepTn B
MUPE — CMEPTHOCTb OT OCTPbIX U XPOHUYECKUX Hapy-
LLIEHN MO3roBOro KPOBOOOpPALLLEHNS CTOUT HA BTOPOM
MecTe nocre nwemmyeckon 6onesnun cepgua [1,2].

M3BeCTHO, 4TO B Te4eHne BCEN XWU3HW YesioBeKka
NPOUNCXOOAT KOJIMYECTBEHHbLIE N KQYECTBEHHbIE N3Me-
HEeHWs KNeTO4HOro coctaBa rOI0BHOrO0 MO3ra, nsy4ye-
HVE KOTOPbIX NMO3BONSET NONy4YnTh Bonee LenocTHy0
KapTWUHY BO3pacTHOM HeWlpomopdonormn [3,4]. Mpu
9TOM MOPHON0rnst COCYaUCTON CETU rONIOBHOIO MO3ra
urpaeTt BaXHYIO POJib B aganTauuoHHOM CNOCOBHOCTU
yenoBeka K yCrnoBuaM BHELLHeN cpeabl. B ¢Ba3u ¢ atum
MU3YyYEHNE HENPOHO-MMMNANTbHO-KAMUISPHbLIX B3anMO-
OTHOLUEHUI ABNASIETCH K/IIOYEBBIM MOMEHTOM MOHMMA-
HUS Npupoabl GU3NONOMMYECKNX U MATONOMMYECKNX
MpoLLeccoB rofIoBHOro moara [5,6].

Llenb nccnepoBaHna — N3y4yeHUE HENPOHO-MN-
ANbHO-KANUNSAPHBIX B3aVWMOOTHOLUEHU V CNos B
BEPXHMX NIOOHbIX U3BUIMHAX FOIOBHOIO MO3ra YenoBe-
Ka B 3aBMCMMOCTU OT Nona, BO3pacTa v NoyLuapus.

OO6beKkT U MeToabl UccnepoBaHus. PaboTa Gbina
npoBefeHa B COOTBETCTBUU C TpeboBaHusMU «UH-
CTPYKUMK O NpoBeaeHnn cyaebHo-MeamuUuHCKOW aKC-
nepTtun3bl» (Nprkad MO3 YkpaunHbl Ne6 ot 17. 01. 1995),
B COOTBETCTBMU C TPEOOBaHUAMU U HOPMaMU, TUMNNY-
HbIM NOJIOXEHMEM o Bonpocam 3Tnkn MO3 YkpaunHbl
Ne 690 o1 23. 09. 2009p.

Hamun n3yyeHbl npenapatbl BepxHer N06HOM n3Bn-
NIMHbI TONOBHOrO Mo3ra 41 yenoseka, normblero ot
Cny4yariHbIX NPUYKH (He CBA3aHHbIX ¢ natonoruei LIHC).

B kaxaon BO3pacTHOM rpynne nccnegoBaHo oam-
HAKOBOE KOJINYECTBO MYX4MH U XEHLWUH. PaccmoTpe-
Hbl cnepyiowme Bo3pacTHele rpynnel: | rpynna 21-35
ner, Il rpynna -36-50 ner, lll rpynna-51-75 ner, IV rpyn-
na- 76 n ctapuie.

MaTtepuan gnsi nccnegoBaHus Obll B3AT U3 CUM-
MEeTPUYHbLIX obnactein kKaxpgoro nonywapus. WMaro-
TOBJIEHHbIE MNpenapaTbl TONWMHOM cpe3oB 10 MKM,
OKpaLMBany reMaTokCUAMHOM — 303UHOM 1 no Huc-
cnio [6]. TmcTonornyeckoe u3yvyeHMe NPOBOOUNOCH
Ha Mukpockone «Olympus BX-41» ¢ nocnepyiowmm
MOP@OMETPUYECKUM NCCNEA0BAHMEM C MCMOJIb30Ba-
Huem nporpamMmmbl Olympus DP-soft 3. 12. Mpenapatbl
n3y4ann nNpu nOMOLLM MMMEPCUOHHOMW MUKPOCKOMUUN
B 30 nonsax 3peHus ¢ onpeaenieHnemM KonnmyecTsa Hen-
POHOB, MMaNbHbIX 3N1EMEHTOB, KANWNSAPOB B KBagpaTe
nnowanpio 104 Mkm2. MNocne BbIMUCNEHUS YCPeOHeH-
HbIX MokasaTesiel KONM4YecTBa HEMPOHOB, MMMabHbIX
9NEeMEHTOB, KanuspoB NPOU3BOAWAM BblIYUCIEHNE
rMnanbHOro, KanuiispHOro U HEMPOHANbHOro0 MHAEK-
COB (COOTHOLUEHME NAOTHOCTU MMNAsbHbIX 3N1EMEHTOB K
HENpoHaM 1 Kanunngapam COOTBETCTBEHHO). MonyyeH-
Hble JaHHble cTaTUcTUYeckn obpabaTtbiBanmch (Tadn.).

PesynbTaTbl MCCNieA0BaHUI N UX 00cyXaeHue.
MpoaHanM3upoBae nuUTEpPaTypHble OaHHble O 6Gonee
PaHHUX WUCCnefoBaHusX, Obll0 BbIACHEHO, 4TO BO3-
pacTHas OuHaMmka HEerpOHO-IMNaNbHO-KaNUINSPHBbIX
B3aWMOOTHOLLEHN, JIOKANM30BaHHbLIX HE B JIOOHbIX
[onsx, He BCerga nokasbiBaeT CYLLECTBEHHbIE pa3nu-
4YMsa B pasHble nepuoapl oHToreHesa [7,8].

Kak n3BecTHO, rmmasnbHble KNeTKM NOAOEPXNBAOT
BbICOKMIA YPOBEHb PUOOHYKJIEMHOBOM KUCNOThI, MPOTe-
VMHOB M 3H3MMOB. HekoTopble TUMbl rnanbHbIX KNeTok
(acTpouunTbl), 06ECNEYMBaOT TPODUKY HEVNPOHOB. [1py-
rme CUHTE3UPYIT MUENVH. MuUKpornmsa n actpounTbl
ansaoTca darountapHbiMm. OHU OYMLLAIOT LEHTPanb-
HYIO HEPBHYIO CUCTEMY OT OTMEPLLNX KNTETOK U NPOAYK-
TOB pacnaga. [MmuanbHble kKneTkn 06nanatT cnocobHOo-
CTblO AENNTLCS U Pa3MHOXaTbCS B TEYEHNE BCEN XN3HU
(puc. 1). B nocnegHnx nccnegoBaHUaX BbISCHUIOCH,
YTO HEKOTOPbIE MMasibHblE KIETKU MOryT OEACTBOBATb
Kak ycunutenu, Hanopobue TpaHauctopos [9-10].
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Puc. 1. Cpes BepxHeil N1OOGHOI U3BUJINHBI KOPbI FOJIOBHO-
ro Mo3ra XeHLuHbl 27 net. Cocyapl. Okpacka remaTok-
CW/IMHOM 1 203uHOM. YB. x1000.

B Hawen paboTe BbiBNEHA TEHAEHUUS K yBENU-
YEHUIO MnanbHbIX KNEeTOK Y NvL, NOXWUNoro Bo3pacta
OTHOCUTENIbHO HEPOHOB (pUcC. 2). 9TO MOXET ObiTb
0OBbACHEHO C OOHOM CTOPOHbLI YMEHbLLUEHNEM Y MOXN-
NbIX WL, YACNA KNETOK, AeNleHNe KOTOPbIX B TeYeHune
>XXM3HEHHOrO LMKa YyenoBeka He HabnioaaeTca, Tak u
Oonblie NOTPeBHOCTM HEMPOHOB BO BCMOMOrartesb-
HbIX 3JIEMEHTax, K KOTOPbIM OTHOCATCS InasibHbIE.

CuuTaeTcs, 4TO MNokasaTeflb HEMPOHO-IMUANbHbIX
B3aMMOOTHOLLUEHNN SIBASIETCA MapKepoM akKTMBHOCTU
HelpoHOB. [1poBeaeHHble MCCnenoBaHUa MnokasbiBa-
IOT, 4TO KOJIMYECTBO IMMASIbHbIX KIIETOK U Kanuinspos,
OKPY>XaIOLLMX HENPOHbI, UMEIOT 3HA4YEHME OJ15 Bblpaxe-
HUS cTeneHn OYHKUMOHANbHOW HEMPOHHOW Harpysku.
MHOekc HeMPOHO-rmanbHblX B3aUMOOTHOLLEHWNA CBU-
[eTeNIbCTBYET O CKOPOCTU U OOCTYMHOCTU Kucnopoaa
M NUTaTesNIbHbIX BELWECTB, HEOOX0AMUMbIX OJ11 HEMPOH-
HOro «0TBeTa» NPU GU3NONOrM4YeCcKMxX NpoLeccax nunm
naTosornyeckmx coctoaHmnax [11].

B pesynbTaTe aHann3a BO3pacTHOM AMHAMUKM Kne-
TOYHOrO COCTaBa B BEPXHe JIOOHOW M3BUIINHE FOJI0B-
HOro MO3ra 4yenoBeka, OblIN BbIIBNIEHbI ONPefeeHHbIE
3aKOHOMEPHOCTN, COCTOSILLME B TOM, 4YTO C yBENMNYe-
HVMeM BO3pacTta, onpegenseMoe KoJM4eCTBO Henpo-
HOB YMEHbLLANOCh, a8 KONIMYECTBO MNasibHbIX KNeTOK B
TKaHW Mo3ra yBennumBanocb. ®opma HeMPOHOB Obina
pa3Hoobpas3Hoii. Kak B nepBoW, Tak 1 YeTBEPTON BO3-
pacTHOW rpynne OoCTaBanuCb, KaK KpyrHble, cpegHue

Puc. 2. HelipoHbl BepxHeii NTOOHO N3BUSIMHBI KOPbI FOJIOB-
HOro mMo3ra MyX4uHbl 73 roga. KneTku neperpyxeHsl rpa-
Hynamu nunodycumHa. Okpacka no Huccnio. ¥YB. x 1000.

TakK U Mesnkne HelpoHbl. B HeMpoHax OblNO YETKO Bbl-
paxeHo 6a3zodunbHoe BelecTBo Hucens.

Kak y MyX4uH, Tak U Yy XEHLWWUH C yBEIUYEHNEM
BO3pacTa OTMeYeHbl CXOAHble MOPGHONIOrnyeckme ms-
MEHEHUs HEeMPOHOB: 0OefHEHWE SOep XPOMaTUMHOM,
XpOMaTosnm3, KOTOPbIA HEPEAKO CoYeTancs C rmaponun-
4YeCKMMU N3MEHEHNSMM (Bakyonusaumen pasnnyHom
BbIP@XEHHOCTU, OKPYrNIEHNE KOHTYPOB KNETKU, yBENU-
YeHVe ee pa3MepoB), MOSIBIIEHWE TMOHYLLUMX KIETOK,
KNeToK-TEHEN, 04aroB OMNycTowWeHus, daroumTosa,
HapacTaHua nonnmopdmama kneTok aHgotenma. Mop-
donornyeckmx 0COBEHHOCTEN MMMaNbHbIX KNETOK HU Y
OZHOrO 13 NOJIOB HE BbISBNEHO (pUc. 3).

MpoBeneHnio cpaBHEHMIA MexXay rpynnamu npeg-
LWecTBOBaNa NpPOBEpPKA pacnpeneneHnii cpaBHVBae-
MbIX BbIOOPOK Ha HOPMAsIbHOCTb.

Taknm 0b6pa3oMm, Bblnn BbiSIBIEHbI ONpeaesieHHble OT-
JIV4MS B TUCTOJIONMYECKOM CTPOEHWUM BEPXHEN NOOHOM
M3BWUMHBI B V CNoe HerpoHO-rnanbHO-KanuispHbIX
B3aMMOOTHOLLUEHNA B 3aBMCMMOCTU OT nonyLapus,
BO3pacTa v nona.

ConocTaBneHre MOMYYEHHbIX HAaMW OaHHbIX yKa-
3bIBAET, YTO OJ19 TPOPMYECKNX MPOLECCOB B BEPXHUX
NOBHbIX N3BUIMHAX FOJIOBHOrO MO3ra 4YesioBeka Kpu-
TUYECKUM SIBASIETCS NEPUOA MEXOY BTOPOM N TPETbEN
BO3PACTHbIMU rpynnamMm, B TeYeHne KOoToporo abco-
NIIOTHO BCE MokKasaTenu npeTteprneBany MakCUMasib-
Hble U3MEHEHMS, NMpK 3TOM Hambonee BblPaXEHHbLIMU

Ta6bnuua
KonuyecTBeHHbIe noka3aTtenu HeﬁpOHOB, rmuasibHbIX 3JIEeMEeHTOB
Yucno HelMpPOHOB, MnanbHbIX 3/IEMEHTOB, KanuIAPOB B KBagpaTe niowaabio 10* Mkm?
JleBag ponsa Mpasasa pons
MwvanbHo- MuanbHo-
HENPOHBDI mus HEeNpOoHanbHoe HENPOHBI muns HEMpOoHanbLHoe
COOTHOLUEHME COOTHOLLEHME
Monogaple nuua, n=8 6,01+0,46 12,93+0,73 2,15+0,37* 6,03+0,44 13,87+0,34 2,30+0,33*
Moxwunble nuua, n=8 4,57+0,46 15,21+0,61 3,32+0,31 4,61+0,39 16,02+0,43 3,48+0,32

Mpumeuanue: * — p<0,05.
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Puc. 3. KneTku rmumn BepxHei 100HO U3BUINHBI KOPbI
roJIOBHOro MO3ra MyX4uHbi 20 ner.
Okpacka no Huccnio. YB. x 400.

B KOJIMYECTBEHHOM OTHOLUEHUN SIBUINCb WU3MEHEHUSsI
VMEIOLLNE OTHOLLIEHWNE K MMaNibHbIM 3/IEMEHTaM.

B ToXe BpemMs aBCONOTHO BCE NOJTyYEHHbIE UHOEK-
Cbl 1 KO3PPULMEHTBI CBUAETENBCTBYIOT 00 NU3MEHEHU-
S1X BO BCEI CUCTEME HEMPOH-MNS-Kanunsap.

BbiBOogbl. Ha oOCHOBaHUM MOP@ONOrMYecKnx u
MOPPDOMETPUYECKNX UCCNEedoBaHNI BepxHein NoOHOMN
M3BWIMHbI YeNoBeka Mo Mepe yBennveHust Bo3pacTa
YCT@HOBJIEHO: MPOrpPeCcCMBHOE YMEHbLUEHWE MIOTHO-
CTW pacnpeneneHns HepBHbIX KIETOK, YMEHbLUEHUE
KkonuyecTtBa cybcTaHuum Hucensa, oguctpodus v gere-
Hepauns HEMPOHOB, HAKOMJIEHNE B HMX TMMOPYCUNHA,
YBENIMYEHNE KONNYECTBA MINOLNTOB, PeayKums Kanwui-
NSPHON ceTU, NONUMOPDU3M KNETOK SHAOTENNS C yBE-
n4yeHnem Bo3pacrTa.

Kak y My>4MH, Tak 1 y XXEHLLMH OTMEYAIOTCS aHano-
rMYHble N3MEHEHNS nokasaTeneil HeMPOHO-MMasnbHO-
KanunnspHbIX B3aMMOOTHOLLEHUIA B BEPXHEN NIOGHOM
V3BWJIMHBI C YBENIMYEHMEM BO3PACTA, PA3NYMs 3aKIo-
4alTCs B CTEMNEHUN BbIPAXEHHOCTU 3TUX U3MEHEHUN C
OO0NbLUEN CTEMEHBIO BLIPAXEHHOCTU 3TUX UBMEHEHUIA Y
MY>X4MH. Tak, NAIOTHOCTb HEMPOHOB OOCTOBEPHO CHU-
KAETCS NPU CPaBHEHMWN NEPBOWN W YETBEPTOW rpynn y
MY>X4MH B 3,2 pa3sa, Yy XeHLMH B 2,8 pasa, NIoTHOCTb
K Yy MYX4YMH U Y XEeHWMH Bo3pacTaeT B 2,0 pasa,
NMIOTHOCTb KanuaIsipoOB CHUXXaeTCs B 2 pa3sa.

Kak y My>X4uH, Tak U Y XEHLLNH OTCYTCTBYIOT CTa-
TUCTMYECKN OOCTOBEPHbIE Pa3nMuns B MokasaTensax

MAOTHOCTU HEMPOHOB, MU 1 KANWUANSAPOB MexXay npa-
BOW 1 IEBOM NOJIOBUHAMW MO3ra.

C yBennueHuem BO3pacTa OTHOCUTENbHAs MJOT-
HOCTb MK (MO OTHOLUEHMIO K MAOTHOCTU HEMpPOHOB)
yBENNYMBAETCH, U B MOCAEOHEN BO3pPacTHOM rpynne
Bo3pacTaeT B 10 pa3 y MyX4unH 1 B 6,5 pas y XeHLUNH,
MO CPaBHEHUIO C MEPBOW BO3PACTHOM FPYMnon; OTHO-
cuUTeNbHas NJIOTHOCTb KaNnUINAPOB YBENNYMBAETCS, U B
nocnenHer BO3pacTHOM rpynne BO3pacTaeT Yy MyXUYMH
B 3,5 pasa, a y XeHwuH — B 2,5 pasa.

Mpn W3y4eHUN HEMNPOHO-MNaNbHO-KANUANSPHBIX
B3aVIMOOTHOLLEHWNI B BEPXHEN JTIOOHOM N3BUIMHBI yCTa-
HOBJIEHO, 4YTO HEWPOHLI, MUS 1 Kanunnisapbl 00pasyloT
€[MHYI0 CUCTEMY, CTPYKTYpa CBA3EN B KOTOPOW XOPO-
IO ONUCbIBAETCS JIMHENHBIMU YPABHEHNSMUN, KOTOPbIE
MOryT OblTb MCMOJIb30BaHbI AJ1S NPOrHO3MPOBaHUS Be-
POSATHOWM MNIOTHOCTU KNETOYHbIX KOMMOHEHTOB Y JNL,
pa3HbIX BO3PACTHbIX FPYynNM.

Camoe 3HaunTeNbHOE BIIMSHME Ha W3MEHeHue
HEMPOHO-MNaIbHO-KaNMAASPHbIX B3aMMOOTHOLLEHNIA
BEPXHeKr NOOHOM NU3BUIIMHBLI FOJIOBHOIO MO3ra oKa3sbl-
BAeT BO3PACT YENOBeEKa, 3aTEM lokanmaaums 3Ton us-
BWU/IMHbI B NPaBOM WX IEBOM MOyLLIAPUN U HAaUMEHb-
Lee BANSHNE OKa3bIBAET MO YENOBEKA.

B Toxe Bpems 3a4acTylo 60nee nokasatesibHbIMU
ABNSIOTCH U3MEHEHNSA COOTHOLLEHUI MEXAY CTPYKTYp-
HbIMW 3NEMEeHTaMu roJIOBHOMO MO3ra, 4TO B NydLlen
CTEeNeHn xapakTepudyeT YpoBeHb MeTabonmnmyeckux
npoueccoB N OYHKLUMOHANbHYIO aKTUBHOCTb Kak HEn-
POHOB, Tak 1 BCer N3y4aeMon 30HbI.

BbIiBNEHHbIE HAMW KOJTIMYECTBEHHbIE U KaYeCTBEH-
Hble XapakTepUCTUKN COOTHOLLUEHUA HEMPOHOB, M-
allbHbIX QJIEMEHTOB U KanuansapoB, KO3MDPUUMEHTbI
acumMmmeTpun B V cnoe BEPXHNX JTIOOHBIX U3BUJINH FOJIOB-
HOro MoO3ra 4yenoBeka MOryT OblTb UCMONbL30BaHbI Kak
060CHOBaHVE AN BbISIBIEHUS NATONIOMMYECKNX U3Me-
HEHWN YKa3aHHOW CTPYKTYPbl N ABASIOTCS aKTyasbHbl-
MW 011 COBPEMEHHOM HEMPOMOPGONOrnm U Nnepcrnek-
TUBHBIM MYTEM MOHUMAHUSA MOPPOSIOrMYECKMX OCHOB
CNTOXHOM NCUXNYECKOW OeATEeNbHOCTN YenoBeKa.

MepcnekTuBa panbHEMWUX UCCNenOBaHUN.
MpeacTaBnaioTCAa MHTEPECHBIMM AaflbHENLLNE UCChE-
[OBaHNSA KOPbl BEPXHEN TOOHOM U3BUIINHBI FOJIOBHOIO
MO3ra 4efioBeka kak B HOpMe, Tak M npu naTonoru-
YeCKMX COCTOSIHUSIX B rpynnax pas3Horo Bo3pacTta u
nona, a Takxke onpeaesieHne pasnnynii Mexagy nesbim
M MpaBbIM NONyLWApPUAMN OS BbISBIEHUS KPUTEPUEB
nosiBNeHnsa GU3N0NOrMYECKNX U NaToNorM4ecknx nu3-
MEHEHMI B NCUXMATPMUHECKON NpakTuKe 1 Npu comatn-
yeckunx 3abonieBaHUSIX.
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AHANI3 HEAPOHO-IJIANIbHO-KANMINSIPHUX BBAEMOBIAHOLLUEHb V LUAPY Y BEPXHIX JIOBOBUX
3BUBUHAX TOJIOBHOIO MO3KY JTIOAUHU B SANTEXXKHOCTI BIA, CTATI, BIKY TA NMIBKYJI

BepexHa M. O.

Pe3iome. Y cTatTi y3arasnbHeHi AaHi, OTpUMaHi B pe3ysnbtaTi MoOpdONIoriYHUX, MOPOOMETPUYHUX, NCTONOTHHUX
[OCHiaXeHb N'ATOro Lapy BEPXHix T0O0BUX 3BUBMH KOPW FOJIOBHOIO MO3KY JIIOAMHMU, | LAHNX CTaTUCTUYHOI 06p06-
K1 pe3ynbratiB. BMBYEHO KiNbKiCHI Ta AKICHI XxapakTepUCTUKN HEMPOHO-MianbHO-KaNiNspPHUX B3aEMOBIOHOLIEHDb Y
BEPXHiX JTI0O0OBUX 3BMBMHAX 3aN€XHO Bif, cTaTi, Biky Ta NiBKyi.

JoBeneHo, Wo WinbHICTb HEMPOHIB 3MIHIOETLCA 3aNeXHO Bif, BiKy. LLLiNbHICTb rianbHUX KNITUH, HE3ANEXHO BIf,
reHOEepHOI NMPUHANEXHOCTI, 36iNbLUIYETLCS Y BCiX BIKOBMX rpynax. LLLinbHICTb kaninapie 3MeHLLYETLCS NMPOTAroM
YCbOro XMUTTS. 9K Y YONOBIKIB, TaK i Y XIHOK BiACYTHI CTaTUCTUYHO OOCTOBIPHI BIZAMIHHOCTI Y NOKa3HUKaXx LLisIbHOCTI
HeMpOoHIB, il Ta KaniisipiB Mi>XK NPaBoIo i NiBOK NONIOBUHAMU MO3KY.

Knio4oBi cnoea: rosioBHMin MO30K, HEPOH, Mis, kaninap, BepxHs 1060Ba 3BUBMHA.
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AHAJIU3 HENPOHO-IMMUAJIbHO-KAMUWIINIAPHBIX B3AMMOOTHOLUEHUA V CJIO9 B BEPXHMUX
JTIOBHbIX USBUJIUHAX FOJIOBHOIO MO3rA YEJIOBEKA B SABUCUMOCTU OT MNOJIA, BOSPACTA U
nOoNyLWwAPUSA

BepexHasa M. A.

Pesiome. B ctatbe 0600LEHbI AAaHHbIE, MNOJIYYEHHbIE B pe3ynbTaTte MOpP@OsIormieckmnx, MopdpoMeTprUIecKunXx,
rMCTOJIONMYECKMX UCCNEeOoBaHNn NATOro Clos BEPXHUX JIOOHbIX U3BU/IMH KOPbI FOJIOBHOMO MO3ra 4YenioBeka, 1
OAaHHbIX CTAaTUCTUYECKOM 06paboTkn pe3ynbTaToB. M3ydeHbl KOIMYEeCTBEHHbIE U KQYeCTBEHHbIE XapakTepuUcTUKM
HenpPOHO-rMnanbHO-KanUIAPHbIX B3AUMOOTHOLLIEHUIA B BEPXHUX JIOOHbLIX M3BUSIMHAX B 3aBUCUMOCTW OT Nosa, BO3-
pacTta u noayLwapus.

JlokasaHo, 4TO NNOTHOCTb HEMPOHOB MEHSAETCS, B 3aBUCMMOCTM OT BO3pacTa. MN0oTHOCTb MmanbHbIX KNETOK He-
3aBNUCUMO OT reHAEepPHOW NPUHAONEXHOCTN YBENNYMBAETCH BO BCEX BO3PACTHbIX Fpynnax. MnoTHOCTb Kannnnspos
YMEHbLLAETCS B TEYEHME BCEN XU3HU. KaK y MYXUYMH, Tak U Y XEHLMH OTCYTCTBYIOT CTaTUCTUYECKU AOCTOBEPHLIE
pasnuyumns B nokasatensax nioTHOCTU HEMPOHOB, MMM 1 KanunsapoB MeXay NpaBol U NEBOV NOOBMHAMN MO3ra.

KnioueBble cnioBa: rosloBHOM MO3I, HENPOH, IMKS, KanuNaap, BEPXHSAS N1oO6Has N3BUMHA.
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Analysis of Neuron-Glial-Capillary Relationship of Fifth Layer in the Upper Frontal Gyruses of the
Human Brain in Relation to Gender, Age and Hemisphere

Berezhna M.

Abstract. After analyzing the literature data on earlier studies, it was found that age dynamic of neuron-glial-
capillary relationships, which are not localized in the frontal lobes, does not always show significant differences in
the different periods of ontogeny.

As aresult of analysis of age-related changes in the cellular composition of the upper frontal gyrus of the human,
certain regularities are identified. They consist in the fact that with age increasing the number of determined neurons
is decreased, and the number of glial cells in the brain is increased. The form of neurons was varied. Large, medium
and small neurons are remained both in the first and fourth age groups. In neurons was clearly expressed basophilic
Nissl substance.
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The similar morphological changes of neurons are marked both in men and women with age increasing: the
chromatin impoverishment of nuclear; chromolysis, which is often combined with hydropic changes (vacuolation
of varying everity, rounded contours of cells, increasing of its size); the appearance of dying cells, cells- shadows,
centers of devastation; phagocytosis; polymorphism growth of endothelial cells. Morphological features of glial
cells are not revealed in any of the sexes. Ratio of neuron-glia is not significantly different: ratio for women was
1:10,8, ratio formen 1:11,9 .

A comparison of our data indicates that, for trophic processes in the upper frontal gyrus of the human brain, the
critical period is between the second and third age groups, during which all indicators underwent maximal changes,
with the most expressed in quantity view changes which were related to the glial elements.

Conclusions. On the basis of morphological and morphometric studies of human upper frontal gyrus with
age increasing it is established as following: a progressive decrease of the density of the nerve cells spreading,
reducing the amount of Nissl substance, dystrophy and degeneration of neurons, accumulation of lipofuscin in
them, increasing the number of gliocyties, the reduction of the capillary network, polymorphism of endothelial cells
with age increasing.

Similar changes in neuronal-glial-capillary relations in the superior frontal gyrus with age increasing are detected
both for men and women, the difference lies in the degree of these changes with a greater degree of these changes
in men.

There are no statistically significant differences in indicators of the density of neurons, glia and capillaries
between the right and left hemispheres of the brain both for men and women.

The relative density of glia (in ratio to density of neurons) with age increasing is increased in the latter age group
in 10 times in men and in 6. 5 times in women compared to the first age group.

The most significant influence on changes in neuronal-glial-capillary relationship in upper frontal gyrus of the
brain has a person’s age, then the localization of this gyrus in the right or left hemisphere and the smallest influence
affected by the sex of the person.

We identified quantitative and qualitative characteristics of the ratio of neurons, glial elements and capillaries
in fifth layer of the upper frontal gyrus of the human brain which can be used as a basement for the detection of
pathological changes in this structure and they are actual for modern neuromorphology and perspective way for
understanding of the morphological basis of complex mental human activity.

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