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CKOro HauMoHaNbHOro MEeAMUUHCKOro YHMBEPCUTETA
«HelMpoHO-rMnanbHO-KanuINsipHble  B3aMMOOTHOLIE-
HMUS CTBOMA rOfIOBHOrO MO3ra 4esioBeka B CUCTEME
CTepeoTakCcU4eCcknx koopamHat», NerocyaapcTBeHHOM
pernctpauuu 0102U001861.

BcTtynneHune. He Bbi3biBaeT COMHEHUI, HTO MHOTME
3a601eBaHMS HEPBHOW CUCTEMbI, TakmMe Kak anuiencus,
neTckuii uepebpanbHblii napanmy, 605ne3Hb MNapkmnHco-
Ha, WnN30dpeHns, pacCcesdHHbI CKNepPo3, HEKOTOPLIE
TUNbl TPEMOPA UMEIOT LiepebpoBaCKyNsgpHOE MPOUC-
xoxaeHue [13,14]. OgHMM N3 COBPEMEHHbLIX Hanpae-
NeHnin MeguumMHbl aBnseTcs GyHKUMOHaNbHas Henpo-
XUPYPrus, MCMNOAb3yloLas MeToabl XMPYPrnieckoro
BMELLATENbCTBA (MYHKUNOHHbIE, CTEPEOTAKCUYECKME U
OTKPbITbIE) HAa ONpeaeneHHbIX GYHKLMOHANbHbIX CTPYK-
Typax-MULLEHSAX LLeHTpanbHON, nepndepmnyeckon nnm
BereTaTMBHOW HEPBHOW CUCTEMbI C LEJblo AOCTUXE-
HUS nevyebHoro addekTa. Micnonb3oBaHne pasnnyHbIX
CnocoB0oB paspyLleHnsi CTPYKTYP, FEHEPUPYIOLLMX NN
NPOBOASALLMX NATOJIOMMYECKYIO UMMYNbCALMIO, MO3BO-
NSEeT YCTPaHUTb TMNEepKUHE3bl, NaTtonoruyeckme mna-
MEHEHUS MbILLEYHOrO TOHyca, 6oneBble CUHOPOMBI,
HEKOTOpbIE MCUXMYECKME HapyllieHusa. BospehcTtsuio
noaBepralTcs sapa 3puTesnbHoro 6yrpa, NnoAKOPKOBbLIE
CTPYKTYpPbl, IPOBOAHUKM CITIMHHOIO MO3ra 1 ero KopeLu-
kn. Tak, HanpuMep, Npu NapkMHCOHM3MeE XMpPyprmuyec-
KOMY Ne4YyeHuI0 NOAMEexaT ApoxaTefnbHas, purugHas
1 cmewaHHas GopMbl MAPKUHCOHU3MA, B HEKOTOPbIX
cnyyasax akmHeTunyeckasa dopma. lNMpu oecTpykumm BeH-
TponaTtepanbHOro sapa tanamyca n cybtanamyca (cyo-
TanamoToMus, KaMmnoToMKs), Kak B OTAENIbHOCTH, Tak U
B COYETaHMW, yoaeTcs A0CTUYb XOpOoLlero nevyebHoro
adppekTa npu Taxenbix popmax 3adbonesaHus [1,6].

B aTOlM CBA3K 3HAYUTENBLHLIA HE TONLKO TEOPETU-
YeCKUMN, HO N NpPakTUYEeCKUN UHTepec npencTaBnsaeT
N3y4yeHne B3aMMOOTHOLLEHUI Tpex GYHKUMOHANbHbIX
MWKPOEANHUL, LLEHTPaNbHOW HEPBHOW CUCTEMBbI: He-
MPOH — Munsi — MUKPOUVPKYNSTOPHOE PYC/O B sSAep-
HOM KOMIJIEKCe TanaMyca 4enoBeka, B YaCTHOCTU, B
BEeHTponatepanbHoi rpynne saep [2,3,4]. B HacTos-
Liee BpeMS MMEIOTCS TONbKO OTAeSbHblE NybGnnkaumn,
NOCBSILLIEHHbIE BONPOCaM 0COHOEHHOCTEN B3aMMOOTHO-
LEeHUN 3TUX OYHKUMOHANbHBLIX MUKPOEAVHUL, HEPBHOM
CUCTEMbI YENTIOBEKA B BO3PACTHOM M MOSIOBOM acreKkTax
[7,9,12].

Llenb paboTbl — oLeHka 0COBEHHOCTEN CBA3EN B
CUCTEME HEMPOH — IMUS1 — MUKPOLIMPKYNSTOPHOE PYCo
B BEHTpONaTepasnbHOW rpynne saep tanamyca yenose-
Ka B 3aBMCUMOCTU OT Nofna 1 Bo3pacTa.

O6GbekT M MeToAabl wuccnepoBaHud. Vccne-
[OBaHWS MPOBOAMIMCH Ha Mpenapartax Ttanamyca,
nony4eHHbix oT 31 yenoseka (20 MyX4mH, 11 XEHLMH)
B Bo3pacTe oT 30-87 net. Bce npenapatbl Obn B3SAThI
no paspaboTaHHOM Hamu meToaumke [8,11] y nuu, ymep-
LWwnx oT 3ab0neBaHN, He CBA3AHHbLIX C HEBPOJIOrMYecC-
Kon nartonorunen. lNpoBegeHHble NCCNenoBaHUs Mo-
JIHOCTbIO COOTBETCTBYIOT 3aKOHOAATENLCTBY YKPaWUHbI
M OTBEYaloT MpuUHUMNAM XenbCUHKCKOW Aeknapaunuv
npae yenoseka, KoHeseHuuun Coro3a EBponbl 0THOCK-
TeNbHO MpaeB yenoBeka M BUOMeaULMHbI (MOOTBEPX-
[EHO 3aKJItoYEHNEM KOMUCCUM N0 BMO3TUKE, MPOTOKO
Ne3, 2006 r).

PaboTa 6bina npoBegeHa B COOTBETCTBUN C TPebo-
BaHUAMU «MHCTpyKuMM O npoBeneHun cynebHo-me-
OVUMHCKON akcnepTusbl» (Npuka3d MO3 YkpaunHbl Ne6
ot 17. 01. 1995), B cooTBETCTBUM C TPEeOOBAHUAMU U
HOpPMaMM, TUMUYHbBIM NONIOXEHMEM MO BONPOCaM 3TUKU
MO3 YkpauHbl Ne690 o1 23. 09. 2009p.

Ona xapakTepucTuky LMTOApPXMTEKTOHUKM Tana-
Myca NoACYUTLIBANN B KaXAOM U3 MOnein 3peHust Ko-
JINYECTBO HEWPOHOB, NMANbHbIX KJIETOK, CeYeHui
KanuansipoB Ha onpenenEHHoOM OTpe3ke Monsl, a Takke
3amMepsnu QJInHy 3Toro OTpeska. 3aTtemM BblHUCHSN
nokasarenun: MAOTHOCTb pPAaCMOIOXEHUSS HEWPOHOB,
rnnanbHbIX KNETOK U KanunasipoB no paspaboTaHHOMN
Hamun popmyne:
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rne p, - NIOTHOCTb noboro M3 mccnenyemblx
TK@QHEBbIX KOMMOHEHTOB (HEMPOHOB, MUK, Kanunnisa-
poB) B npenapare;
j — KOIN4eCTBO NOMEN 3peHNS;
S,— noLwaab OAHOMO MoJiA 3PEeHNs;
k — KO9(pPULMEHT paBHbIN 0OpaTHO BenuyuHe
niaowaaun nosnsa 3peHns
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Hn — KONn4ecTBO Bbl6paHHbIX TKaHEBbIX KOMIMOHEH-
TOB B N—HOM MNoJie 3peHnd;

ZHn— anrebpanyeckass cyMMa TKaHEBbIX KOMMO-
HEHTOB HA N—HOM CTeKJe;

J

Z:;H ~ H+H,+H +...+H, - cymma TkaHeBbIX KOMMO-
HEHTOB B nNpenapare, roe H1, H2, H3, Hi — KOJINYeCcTBO
TKaHEeBbIX KOMMOHEHTOB COOTBETCTBEHHO B 1, 2, 3, u
j-HOM NMoNSAX 3peHns.

Mpn npoBegeHnn mMopdoMeTpuyeckmnx uccneno-
BaHMI NOOCYUTLIBA/IMCb BCE HEWPOHbI B none 3pe-
HUS, 94pa KOTOPbLIX MONaaany B MNIOCKOCTbL Cpesa, BCe
rMuasnbHble KNETKN, a TaKXe caTenmuTbl HeMPoHOB. Mpu
noacyeTe KanuinspoB yYnTbiBaNUChb BCE Kanunasapbl,
nexaiume, Kak BO3/e HEeMpPOHOB, Tak U yOaNeHHble OT
nepuakpmoHOB Ha PacCTOSAHMM He Bonee 25 MKM (30Ha
Sharrer) [10,15].

[na vccnepoBaHnsa CTPYKTYPbl CBSA3ENM B CUCTEME
HeMpPOH-rusa-kanunnsap 6bi NCNoNb30BaH GaKTOPHbIN
aHanma [5].

PesynbTraTthl MccnepoBaHnii M ux oOcyxae-
Hue. [locne nogcyeTa MAOTHOCTU WUCCAEAYyEMbIX
TKaHEBbIX KOMMOHEHTOB B Mpenaparax Tanamyca Myx-
YAH N XEHLWMH pPasHbiX BO3PACTHbIX rpynn O Ha-
rMSAHOCTU CPaBHEHUS MOJTyYEHHblE pe3ynbTaTbl Obin
NPOHOPMMPOBAHbI HA MIOTHOCTL HEMPOHOB (T. €. ONpea-
€neHo, Kakas N0THOCTb MUanbHbIX KNETOK U Kanunns-
POB MNPUXOAUTCHA Ha eauHULY NJIOTHOCTU HEMpPOHOB).
Ha puc. 1 rpaduyeckn npeacrtaBneHbl MojyyeHHble
COOTHOLLEHNS1 B Pas3HbIX BO3PACTHbIX Fpymnnax MyX-
YUH U KeHWWH. Mo puc. 1 MOXHO OTMETUTb, 4YTO BO3-
pacTHas OguHamMmka MAOTHOCTU TKAHEBbIX KOMMOHEH-
TOB B reHAepHbIX rpynnax cxogHasi. C yBenMyeHnem
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Puc. 1. CTpykTypa HEpOHO-MManbHO-KanuispHbIX COOTHOLLUEHUIA
B BEHTpofiaTepasibHOW rpynne siaep Tanamyca MYXYUMH U KEHLUUH

pasHbIX BO3PACTHBIX rpynm.

BO3pacTa YBENNYMBAETCHA MIOTHOCTb MMAsbHBIX Kile-
TOK (B rpynne MyX4urH B 60NbLLEN CTEMNEHN) N CHUXAET-
CS1 NNIOTHOCTb KanunspoB, NPUXOOALLNXCS HA € ANHNLY
NMIOTHOCTWN HEMPOHOB. Hanbonblune rengepHbie OTIn-
41 UMEIOTCSH B CTapLUen BO3paCcTHOM rpynne.

B pesynbtate aHannsa MOJlyd4eHHbIX KOMWYecCT-
BEHHbIX COOTHOLLEHNA MOXHO OTMETUTb, YTO Y MYX4YUH
¢ 1 10 5 BO3pacTHYyIO rpynny OTHOCUTENbHAS NIOTHOCTb
Y (NO OTHOLLUEHMIO K MAOTHOCTU HEPOHOB COOTBET-
CTBYIOLLIEV BO3PACTHOWM rpynnbl) BO3pacTaeT B Cpen-
HeM Ha 38 % npu nepexoae K cneayoLen BO3pacTHOM
rpynne. ToNbKO B NOCNAeAHeN rpynre poCcT OTHOCUTESb-
HOW NIOTHOCTU MK BenuK n coctaBun 170 %. Anano-
rMyHasa TEHAEHUUS BbIIBASETCS U B FPynne XeHLWmH. B
rnocnegHen BO3pPacTHOW rpynne poCT OTHOCUTENbHOMN
MAOTHOCTU NN BbIPAXEH HECKOJIbKO MEHbLUE, YEM Y
MYX4UH 1 cocTasnseT 125 %.

OTHOCUKTENBbHAA NJIOTHOCTb KaNWNSPOB Y MY>X4YMH
Takxe Bo3pacTtaeTt B cpegHeM Ha 20% B nepBbIX NATH
rpynnax u ckadkom Bo3pactaeT Ha 80% B wecTon
rpynne. Y XeHLMH POCT nokasatens npovcxoamuT He-
PaBHOMEPHO U MpW Nepexoae K NocnegHen Bo3pacT-
HO rpynne cocTtaBnsiet 46 %.

MOXHO OTMETUTb, YTO Y MYX4YMH OVMHAMMKA MOKa-
3atenen HEMPOHO-MMManbHO-KanUINAPHbIX COOTHOLLE-
HWIA C BO3PACTOM BblpaXeHa CUJIbHEE, YEM Y XXEHLLNH.
Mopdonornyeckmx 0Co6eHHOCTEN MMManbHbIX KNeToK
HW Yy OOHOro U3 NONOB He 0OHapyXeHo. COoTHOLLEHNEe
HEeMpOH-rnsa y XeHwmH coctaenset 1:10,8, y myx-
ynH — 1:11,9, yto, BO3MOXHO, 0bycnoBneHo Gonee
aKTVBHbIMU CUHTETUYECKMMMU NPOLLECCAMU B MYXCKOM
mo3re. CnenyeT oTMeTuTb 6oJiee BbIPaXEHHYIO Bac-
Kynsipu3aumio MyXCKOro Tanamyca: Ha OAVH HEMPOH
Yy MYX4UH nNpuxoanTca B cpegHem 9,8 kanunnapa, a'y
XEHLMH — 8,8.

lMockonbky BO3pacTHas AuHaMmka UCCenyembixX
nokasarener B rpynnax MyX4uMH U XEHLLUMH CXOAHas,
NpeacTaBnseT MHTEPEC UCCef0BaHNE CTPYKTYPbI CBSI-
3eil Mexay HAMM C UCMoNb3oBaHMeEM HakTOPHOro aHa-
nm3a. Ha puc. 2 npeacraBneHbl GakTOpHbIE CTPYKTYPbI
nokasarenen My>X4uH 1 XXEHLLMH.

Mo puc. 2 o4eBMOHO, YTO CMCTEMA NCCNEA0BAHHbLIX
nokasartenen, Kak y My>X4mH, Tak 1 Yy XEHLUNH XeCTKO
[EeTepMUHNPOBaHHasA, NMOCKOJbKY 0bpa3oBaHa OLHMM
$akTopoM, KOTOPbIM MOXHO Ha3BaTb «BO3PaACTO-
HENPOHO-MKMaIbHO-KaNUNNgpHbIM».  BnnsHue 3Toro
dakTopa NprUBOAUT K CHUXEHUIO MIOTHOCTU HEMPOHOB
M KanuinsipoB ¢ OOHOBPEMEHHbLIM POCTOM MJIOTHOCTU
MV NPU YBENMYEHUM BO3pacTa. Takoe COOTHOLUEHNE
MeXay nccnenyembiMu nokasatensiMm COOTBETCTBYET
COBpeMeHHbIM NpeacTaBneHuaM. Bknag anviHbl nnHUn
CA-CP B daktop mManeHbkun, npuyem nop, AeNcTBu-
em dakTopa 3TOT nokasaTefb Y MyX4MH C BO3pacTOM
HECKOMNbKO YBENIMYMBAETCS, a Y XEHLWMH — YyObIBaEeT.
[Mony4eHHbIn HakTop [OCTATOYHO XOPOLLO ONMCbIBaeT
nuccnenyemMmyilo CUCTEMY MokKasaTtesnein, MOCKONbKYy Ha
CnyyarHylo COCTaBMAoLLYI0 NpuxoanTcs Tosbko 30 %.

AHannanpys KOHdUrypaumio CBs3en B reHaepHbIX
rpynnax MOXHO OTMETUTb, YTO HEWPOHO-MMAsbHO-
KanunnsipHble B3aVWMOOTHOLUEHUSI MYX4YMH W XKEH-
LWH NOCTPOEHbI MO 0gHOMY MpuHUMny. MmeloT mecTo
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Puc. 2. dakTopHble CTPYKTYPbl HEAPOHO-rNasnbHO-
KanuansipHbIX B3aUMOOTHOLLIEHUI MY)K4UH U XXEHLUUH
pa3Horo Bo3pacTa.

TOJIbKO HEBOMbLUNE OTINYUSA B 3HAYEHUSIX PaKTOPHbIX
Harpysok, npu4yemM CBA3WM C MWCCAeayeMbiMU Mo-
Kasarenamm  (NJOTHOCTM HEWPOHOB, Kanuinspos
W Mun) 3Ha4YMMble U CunbHble. [ng noaTeepxae-
HUSI OTCYTCTBUS AOCTOBEPHbIX OTANYMA B CTPYKType

cBagzer Obln  paccuntaH KO3pOUUMEHT peTepMu-
Haumn mexay GakTopHbIMUM Harpy3kamm MYXUYUH U
XeHWwmnH. KoadobuumeHT petepMmHaumm CocTaBui
94%, 4TO yKal3blBaeT Ha OTCYTCTBME [O0OCTOBEPHbLIX
OTAMYUIA B CTPYKTYPE CBA3EN Mexay nokasartensamu B
MCCNeao0BaHHbIX FPynmnax.

Ha ocHoBaHn1 npoBeaEeHHbIX UCCNeaoBaHU MOXHO
coenaTtb crneayoume BbIBOAbI:

1. HelpoHbl, mus 1 kanunnsipsl 06pasyioT eanHyo
GYHKUMOHANBHYIO CUCTEMY, CBOMCTBA KOTOPOW 3aBu-
CSIT OT BO3pacTa 1 He 3aBMCAT OT Nosa.

2. HelpoHO-rmMunanbHO-KanumisipHble  B3aMMOOT-
HOLUEHUNS MY>XYUH M XEHLLMH NOCTPOEHbI MO OAHOMY
NPUHUMNY.

3. Kaky My>X4uH, TaKk 1y XXEHLLWH OTMEYalOTCa 0au-
HaKOBble W3MEHEHMUs MnokasaTefien HenpoHO-ruanb-
HO-KanMNAISpPHbIX B3aMMOOTHOLLUEHUI B BeHTponarte-
panbHONM rpynne Tanamyca C yBeNMYeHMEM BO3pacTa,
reHOepHbIe Pasnnums 3aksoyaTCs TONbKO B CTENEHU
BbIP2XXEHHOCTU 3TUX USMEHEHUI (Y MY>X4YMH Noka3arte-
JIN UBMEHSIIOTCS B BONbLUEN CTEMNEHW, YEM Y XXEHLLIMH).

MepcnekTMBoW panbHeMWIUX wUcCcNenoBaHUN
ABNSIETCA M3y4eHne MOop@ONornyeckmx 0COOEHHOC-
TEN nepegHero aapa Tanamyca, HerpoHO-rnasnbHO-
KanunnspHble B3aMMOOTHOLLEHUSI B 9TOM 30HE C y4e-
TOM BO3pacTa, acCMMeTpumn, nona.
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FEHOEPHBIE OCOBEHHOCTU HEMAPOHO-IMUANBHO-KAMUINAPHBIX B3AMMOOTHOLLUEHUA B
BEHTPOJIATEPAJIbHOW I'PYNME SAEP TAJIAMYCA MPOMEXYTO4YHOIO MO3rA YEJIOBEKA

Pbixnuk C. B.

Pe3lome. B COOTBETCTBMM C COBPEMEHHbLIMU MpencTaBleHnsIMN 3a00NeBaHNsS HEPBHOW CUCTEMbI, Takue
Kak anunencus, AeTCKUA LiepebpanbHblii napanuy, 6one3Hb MNMapkuHcoHa, Wr3odpeHns, pacCesiHHbIN CKNepoas,
HEKOTOpblE TUMbI TPEMOPA UMEIOT LLEPEOPOBACKYNSPHOE MPOUCXOXAEHME. 3HAYMTESNbHbBI TEOPETUYECKUA U
NpakTUYeCKNn HTepPEC NPEeACTaBASET U3y4EeHME B3AMMOOTHOLLEHUM TPeX OYHKUMOHANbHBIX MUKPOEOVHUL, LEeH-
TPasIbHON HEPBHOM CUCTEMbI: HENPOH — MU — MUKPOLMPKYASTOPHOE PYCNo B S4€PHOM KOMIMEKce Tanamyca ye-
JIOBEKA, Y4TO CBA3AHO C NOTPEBHOCTAMUN NEYEHNS HEBPOIOrMYECKOW NaToNnornu.

Llenbio paboThl sBUMach OLEeHKka 0COOEHHOCTEN CBA3E B CUCTEME HEMPOH — M — MUKPOLIMPKYIATOPHOE
PYyCN0 B BEHTPOIATEPANbLHOM rpynne saep TasamMyca YenoBeka B 3aBMCMMOCTM OT Mona 1 Bo3pacTa.

Ha ocHoBaHun mnccnepoBaHua npenapatoB Tanamyca 31 yenoBeka (20 MyxyuH, 11 XeHWWH) B BO3pac-
Te oT 30-87 neT ycTaHOBNEHbI OCOOEHHOCTUN CUCTEMbI HEMPOH — MU — MUKPOLMPKYNATOPHOE PYCIO B BEHTPO-
natepanbHon rpynne saep. NMokasaHo, YTO HEMPOHbLI, MUA U Kanunsapbl 00Pa3yloT eauHY0 OYHKLMOHANbHYIO
CUCTEMY, CBOICTBA KOTOPO 3aBUCAT OT BO3paCTa M He 3aBUCAT OT nosa. Kak y My>XUmnH, Tak 1 y XXEHLLINH OTMeYa-
I0TCS OAMHAKOBbLIE N3MEHEHUSI MoKasaTenel HelpoHO-rNnanbHO-KaNUINSPHbLIX B3aMMOOTHOLLEHWIA B BEHTPONA-
TepanbHOW rpynne Tanamyca C yBeM4eHMeM BO3pacTa, reHaepHbie pasnyuns 3akioHaloTCsd TONbKO B CTeneHn
BblPaXXEHHOCTU 3TUX UBMEHEHUI (Y MYX4YMH NokasaTenn N3MeHSsIoTCs B 60JIbLLIEN CTENEHUN, YHEM Y XXEHLLWH).

KnioueBble cnoBa: Tasiamyc, BEeHTpofaaTepanbHas rpynna saep, HENMPOH, Mns, MUKPOLIMPKYISTOPHOE PYCIO.

yOK611.814.7

FEHOEPHI OCOBJZINBOCTU HEMPOHO-TNMIAJIBHO-KAMNIJIAPHUX BBAEMUWH Y BEHTPOJIATEPAJIbHIN
reyni 9aep TAJAMYCA NPOMDKHOIO MO3KY JIIOAUHU

Puxnik C. B.

Pe3lome. BignosigHo Ao cy4acHUX yaBneHb 3aXBOPIOBAHHSA HEPBOBOI CUCTEMW, Taki SK enifiencis, AnTa4un ue-
pebpanbHuii napaniy, xsopobda MapkiHCoHa, LN30ppPEHis, PO3CIAHUI CKNepOo3, AesKi TUNM TpemMopa MatoThb Liepe-
B6poBackynspHe NOXOAXKEHHS.

3HayHUIN TEOPETUYHMI | NPaKTUYHUIA IHTEPEC NPenCcTaBNSE BUBYEHHS B3AEMUH TPbOX PYHKLiOHANbHUX MIKPO-
OOVHNUb LLEHTPasbHOI HEPBOBOI CUCTEMU: HENPOH — M — MIKPOUVPKYISTOPHOE PYCO B 90€PHOMY KOMMEKCI
Tanamyca ntoauHu, Wo noe’a3aHe 3 noTpedamu flikyBaHHS HEBPOJIOriYHOI naToorii.

MeToto poboTun Byna ouiHka ocobnmBocTel 3B’A3KiB B CUCTEMI HEMPOH — Miss — MIKPOLMPKYNSTOPHOE PYCIIO Y
BEHTposatepanbHil rpyni aaep tanamMyca JioanHM 3anexHo Big, CTarTi i Biky.

Ha nigctaBi pocniopxeHHs npenapartis Tanamyca 31 moamnHn (20 vonosikie, 11 xiHOK) y Biui Big 30-87 pokis
BCTAHOBJIEHO OCOBNMBOCTI CUCTEMU HEMPOH — i — MIKPOLMPKYNATOPHE PYCO0 Y BEHTPONATepPanbHil rpyni aaep.
MokasaHo, Lo HENPOHW, Mis | Kaninsgpwy yTBOPIOTb €AMHY YHKLIOHANIbHY CUCTEMY, BNACTUBOCTI SIKOT 3aniexaTb
BifL BiKY i HE 3anexarb Bif, cTaTi. K y 4YONOBIKiB, TaK i Yy XiHOK MalOTb MiCLLe OAHAKOBI 3MiHWN MOKa3HMKIB HEMPOHO-
rnianbHO-KaNiNAPHNUX B3aEMUH Y BEHTPOIATEPasbHI rpyni Tanamyca i3 36iNblWEeHHAM BiKy, reHAepHi BiAMIHHOCTI
NONSIraioTb SINLLIE B CTYMNEHI UMYX 3MiH (Y YOJIOBIKiB MOKA3HMKW 3MiHIOIOTLCS BiNbLIOK0 MIPOI0, YAM Y XIHOK).

Kniouyogi cnoBa: Tanamyc, BeHTponarepasbHa rpyna saep, HermpoH, rmis, MikpoOLMPKYIaTOPHE Pycio.

UDC611.814.7

Gender-Specific Characteristics of Neuro-Glial-Capillary Relationships in the Ventrolateral Thalamic
Nuclear Group of the Human Diencephalon

Ryhlik S. V.

Abstract. Following modern concepts central nervous system diseases such as epilepsy, infantile cerebral
paralysis, Parkinson’s disease, schizophrenia, multiple sclerosis, some kinds of tremor have a cerebrovascular
origin. The studying process of relationships between three functional micro-subunits of central nervous system,
i. e. neuron-glial cells-microcirculatory bed, in the complex of thalamic nuclei is of great theoretical and practical
concern for better medical treatment of neurological patology.

The studywas designed to estimate special connection featuresin the system: neuron-glial cells-microcirculatory
bed in the ventrolateral thalamic nuclear group depending on sex and age.

The study was performed on 31 thalami obtained from 20 men and 11 women aged 30-87 years without any
neurological pathology. For better demonstrative presentation results obtained after estimating of neuron density,
glial cells density and capillary density in the slides of thalami of men and women of different age groups were
normalized with the density of neurons (i. e. was found out what glial cell density and capillary density were referred
to one neuron density unit. Quantitative analysis revealed that relative glial cell density was increased up to 38 %
on average towards the neuronal density in the same age group in relation to the following age group. The last age
group showed significant increase in the relative glial cell density of 170%. The same tendency was revealed in the
women’s age groups. The last women’s age group showed less increase in relative glial cell density compared with
men and was detected at the level of 125%. The male relative capillary density also was increased by 20 % in the
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first five groups and jumps up 80 % in the last sixth age group. The relative capillary density increasing in women
occured irregularly and was accounted for 46 % passing to the last age group.

Morphological peculiarities of glial cells in both sexes were not detected. Neuron-glial cell ratio was 1:10,8 in
women and 1:11,9 in men that could be influenced by more active metabolic activity in the male brain. It ought
be noted that male thalamus had got more significant vascularization: one male neuron was supported by 9. 8
capillaries on average, one female neuron — by 8. 8.

Topology estimation between estimated values in gender groups made with the help of factor analysis revealed
that neuro-glial-capillary relationships in men and women were based on the same principle. Only minor differences
in factor loading were present and factor correlations with estimated values (neuronal, glial and capillary densities)
were significant and strong. The coefficient of determination between factor loadings of estimated values in men
and women was 94 % that confirmed absence of reliable differences in the communication structures.

The present study demonstrates that neurons, glial cells and capillaries form an integrated functional system,
which features depend on age and doesn’t depend on sex. The same value changes of neuro-glial-capillary
relationships are observed in ventrolateral thalamic nuclear group with increasing age in both men and women.
Gender differences are confined only in the degree of their manifestation.

Key words: thalamus, ventrolateral thalamic nuclear group, neuron, glial cells, microcirculatory bed.
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