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MORPHOLOGICAL AND HEMODYNAMIC PRECONDITIONS OF DEVELOPING
OF CEREBROVASCULAR PATHOLOGY
Features of blood vessels in the circle of Willis, which promote changes in the arterial wall over the range of human

life, which can lead to the development of cerebral circulatory disorders are established.
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BI‘IOC/\EAHee BPEMS MPUCTAaAbHOE BHWMaHWE yAe-
ASIETCS  YCTAHOBAEHWIO 3aBUCUMOCTU  MEXAY
BO3HWKHOBEHWEM HapyLLUEHWH MO3roBOro KpoBoobpa-
LLLEHNs B COCYAAX apTepPUanbHOro Kpyra 60AbLLIOrO MO3-
ra (BUAAM3MEBA Kpyra), 1 0COBEHHOCTAMM KPOBOTOKA
B HeM [1, 3, 10, 11]. B coBpeEMEHHbIX YCAOBUAX NPOCAE-
AUTb ABWXEHME KPOBWM MO COCyA@M TOAOBHOIO MO3ra
YeAOBEKA MOXHO TOAbKO METOAOM TPaHCKpPaHWaAbHOM
ponnaeporpadun [7, 8]. AAA BbIACHEHWS MexaHuU3Ma
BAMSIHWA MOTOKA KPOBM Ha CTEHKY cocyha B 0BAACTM
61dypKaLMmn MO3roBbIX apTepPUin HE06XOAMMO MOPGHOAO-
rMyeckoe UCCAeAOBaHWE BUAAMBMEBA Kpyra C UCMOABb30-
BaHMEM MOAEAMPOBaHUA KpoBOTOKa [1, 3, 13].
M3BecTHO [4, 8, 12], UTO Kak B HOpPMe, Tak 1 Npu na-
TOAOTMM B 0OAQCTU pa3AEAeHUst COCYAOB AaMWHAPHbIN
XapaKTep KPOBOTOKa MOXET M3MEHATLCSA BMNAOTb AO Typ-
6yAeHTHOro, cnocobCTBYSI MBMEHEHUIO CTPYKTYPbI COCY-
AOB. Mo3aToMy UccAepoBaHME 0COBEHHOCTEN KPOBOTOKA
B 00AACTM pa3BETBAEHUS apTepuii BUAAM3MEBA Kpyra
MOMOXET NOHATb CTPYKTYPHbIE NPeobpasoBaHUsA CTEHKM
€ero COCyAOB MOA BO3AEWCTBMEM TEMOAMHAMMUYECKOro
daKkTopa, B TOM YMCAE NMPU pasHbIX BapuaHTax CTPOEHMS
Kpyra. He meHee BaXHbIM ABASIETCA yCTAHOBAEHWE BO3-
PacTHbIX M3MEHEHWIA CTEHKM COCYAOB apTePUaNbHOMO
Kpyra BOAbLLIOrO MO3ra noA BO3AEWCTBMEM KPOBOTOKA,
UYTO HEOBXOAMMO AASI MPOrHO3MPOBAHUSA BO3HUKHOBE-
HUM PaCCTPONCTB MO3rOBOro KpoBoobpauleHus. WUc-
NoAb30BaHWE MeToAaa MaTeMaTUUYeCKOro MOAEAUPOBA-

HUS1 KPOBOTOKa B COCYAAX BUAAM3MEBA Kpyra NOMOXET
BbISIBUTb YrAbl BUdypKaLMKM COCYAOB BUAAM3UEBA Kpyra,
NpW KOTOPbIX BEAMKA BEPOSITHOCTb 0O6pa3oBaHUsA aHeB-
pU3M, UYTO BaXXHO Y4YWTblBaTb B HEMNPOXMPYPrUYECKOM
NpaKkTUKe AN NPOOUAAKTUKM OCAOXHEHUN LepebpoBa-
CKYASIPHOM NaTOAOTUW.

LileAb ucchepOBaHUA - YCTAHOBWUTL reMOAMHaAMUYE-
CKME 1 MOPPOAOTMUECKME 3aKOHOMEPHOCTH apTepUanb-
HOro Kpyra 60AbLIOrO MO3ra 4YeAoBeKa, CMocobCTBYHO-
LLMEe Pa3BUTHIO LLepebpPOBaACKYAAPHON NaTOAOTUMN.

MaTepuan U metoabl. MaTepnanoM AASI UCCAEAO-
BaHWA NMOCAYXWUA apTepuanbHbld KPyr GOAbLLIOIO MO3-
ray 467 yenoBek B Bo3pacte o1 O A0 85 AeT, ymepLumnx
OT NPWYMH, HE CBA3AHHbLIX C HapyLleHUEM MO3rOBOro
KpoBOOOpaLLEHNA W He CTpaAaBLUMX apTepuanbHOM
runepTeH3nen, OOAe3HAMU COEAMHUTEAbHOW TKaHWU
M caxapHbiM AMabetom. MaTtepuan BbiA MOAYYEH B CO-
OTBETCTBMU ¢ 3akoHoMm Pecnybanku beaapycb Ne 55-3
oT 12.11.2001 r. <O norpebeHnr 1 NOXOPOHHOM AEAe»
M3 CAYX6 MaToAOroaHaTOMMUUYECKMX U CyAeOHbIX aKcnep-
™3 I. MUHCKa U MUHCKOW 06AacTw.

MaKpo-MUKPOCKONMUYECKMM METOAOM MPOBOAMU-
AOCb M3Y4YeHWE BapMaHTOB CTPOEHWS BUAAM3MEBA KpY-
ra. MMCTOAOTMYECKM (OKpacka reMaTOKCUAMH-303UHOM,
no BaH-TM30HY 1 opcenHom no YHHa-TeHuUepy), TMCTO-
XMMHWYECKM (OKpacka cypaHoMm Ill) 1 UMMYHOIMCTOXUMMU-
yeckM (akcnpeccusa npotemHa Ki-67) nsyyanacb CTeHKa
COCYAOB BUAAM3MEBA Kpyra B 06AACTU UX PA3BETBAEHUSI
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M Ha yyacTKe MexXAy pas3BeTBAEHUSIMU apTepui (Mccae-
AOBaHWe NPOBOAUAK Ha Ha3e MMMYHOTUCTOXUMUYECKOM
AabopaTopun otaeneHus obuiein natorormn Y3 «fopoa-
CKOE KAMHWUYECKOE naToAoroaHaToMuyeckoe O6rpo»
r. MuHcka). MHTEHCUMBHOCTb UMMYHOTUCTOXMMMUUYECKOM
peakumMn Ha CHUMKax OLEHUBAAK C MOMOLLLbIO MOAYKOAM-
YeCTBEHHOM LLKaAbI [2].

Kpome Toro, AAA M3yvyeHWsi BapMaHTOB CTPOEHUS
BUAAM3WEBA Kpyra y nauueHToB, MMEILMX HapyLeHUs
MO3roBOro KpoBoobpalleHUsi, METOAOM KOMTMbIOTEPHOM
Tomorpadum msydeHbl KT-CKaHbl COCYAOB TOAOBHOIO
mo3ra y 100 yenoBek B Bo3pacTe oT 18 po 80 aet (na-
CMOPTM3MPOBAHHbIE MALMEHTbI), 0bpaTUBLUMXCA B MUH-
CKWIM FOPOACKON AMArHOCTUUYECKUI LLEHTP.

AAst 0OBACHEHUS 0COOEHHOCTEN CTPOEHUSA CTEHKM
COCYAOB B MeCTe pPa3BETBAEHWS apTepuii BUAAM3MEBA
Kpyra npuUMEHAAUCb MeTOoA $M3UUYECKOrO MOAEAMPO-
BaHWS C MCMOAb30BAHWMEM CTEKASIHHbIX MOAEAEN pas-
ABOEHUIM TPybOK, COOTBETCTBOBABLUMX MO CTPOEHUIO
cocyAaM BUAAM3MEBA Kpyra. B kauecTBe aHanora KpoBu
no GU3NYECKMM CBOMCTBAM MCMOAb30BaAACS GUIMONOTU-
YyecKui pacTBop ¢ AobaBkamu ranuepurHa (5% pacTsop),
KOTOPbIM MOCTYNaA B CTEKAAHHYHO MOAEAb C MOMOLLbIO
XMAKOCTHOrO Hacoca. Hacoc coeaMHSAAN CO CTEKASIHHOM
MOAEAbIO C MOMOLLBD OAHOM WUAM HECKOAbKMX MAACTU-
KOBbIX TPybOOK. Bo Bpemsi nopaun pactBopa (AaBAEHUE
okono 200 MMa, ckopocTb 0,4 M/C) B CTEKASIHHYO MOAEAD
NOOABASINCS XMMUUECKWUI KpacuTeAb (BOAHBIM pacTBOp
6PUAAMAHTOBOIO 3€AEHOr0) C MOMOLLbIO LINPULLA, UrAa
KOTOPOro BBOAMAACh B MAACTUKOBYLO TPYOKy. Pacnpeae-
AEHWE XMMMUUYECKOrO Kpacutens GUKCMPOBAAOCh Ha BU-
AeoKaMepy B peanbHOM MacluTabe BpemeHW. Ha ocHo-
BaHWKM OTCHATOrO MaTepuana AeAaAUCb CXeMaTUUeCKUe
PUCYHKM, Ha KOTOPbIX M306paxanocb pacrnpesereHUue
Kpacutenss B obnacti BudypKaumMm CTEKASHHbIX MOAE-
Aeln (MPUBAMXKEHNE U OTKAOHEHWE K (OT) CTEHKU TPYOKM,
HaAMUME AOKAAbHbIX 3aBUXPEHWI) M MO HUM OMpPEAEAs-
AMCb MecTa reMOAMHAMUYECKOTO BO3AEMCTBUSI HA CTEHKY
n3yyaemor MoAeAr. Kpome Toro, B CTEKASIHHbIE MOAE-
AV BBOAWMAM B3BECb KOdE (@aHaAOT NAA3Mbl U KOMMOHEH-
TOB KpoBM). MeToAOM MaTeMaTUyeckoro MOAEAMPOBa-
HUSI C MOMOLLIO NakeTa YMCAEHHOr0 MOAEAMPOBAHMUA
kadpeapbl 61O0- 1 HAHOMEXaHWKK BI'Y n3yueHbl Hanpsxe-
HUe GOoH Museca, HanpsHkeHe CABUra Ha CTEHKE COCY-
A3, pacnpepeneHre AaBAEHWUS KPOBU, ABYXMEPHOE MOAE
CKOPOCTEN TEUEHMA U YUCAO PEMHOABACA).

PesyabTaThbl M 06CYy)XAEHUE

B pesyabTrate MOAEAMPOBAHUA KPOBOTOKA C MOMO-
b CTEKASIHHbIX MOAEAEN TPybOK, COOTBETCTBYHOLLMX
CBOMMMW COEAMHEHUAMW Pa3AMUYHbIM BapuaHTam pas-
BETBAEHUSI COCYAOB apTepManbHOro Kpyra OOAbLLOMO
MO3ra, YCTaHOBAEHO, UYTO B obAaacTu budypkauumn Tpy-
60K MPOUCXOAAT AOKAAbHbIE 3aBUXPEHMSA MOTOKA KCne-
PUMEHTAAbHOW XMAKOCTM (MPUMEpP NOKa3aH Ha PUCYHKe
1 a-B) [6]. B obAactTi AaTepanbHbIX YIAOB M3yyaeMblX
MOAEAEN BbIPaXeHHOCTb (MO BbICOTE M MPOTAXEHHO-
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CTW) AOKaAbHbIX 3@BUXPEHWA KOHTPACTHOM >XMAKOCTM
BM3yaAbHO OOAbLUE, YUeM B anmMkaAbHOM Yray. CKOpoCTb
AOKaAbHbIX 3aBUXPEHWI XUAKOCTU B AATEPAAbHbIX YrAax
6udypKaumMm MeHbLLE, YeM B 0BAACTU anMKaAbHOTO yraa.
CaepoBateAbHO, B 06AACTM anmnKaAbHOTo yraa budypka-
UMK TPYOOK MexaHWYeckoe BO3AENCTBME CO CTOPOHbI
NOTOKa KPOBW Ha CTEHKY cocypaa Hoablle, yeM B obaa-
CTW AaTepanbHbIX YIAOB, MO3TOMY CTEHKA anuKaAbHOro
yraa noaBepXeHa 60AblLEeN TpaBMaTU3aLUmnn, YTo MOXET
Bbl3blBaTb AOKaAbHYO AedOPMaLMIO CTEHKU apTepum,
cnocobctBya 06pas3oBaHUIO aHEBPU3MbI. YCTAHOBAEHO,
YTO NMPU OAHOM U TOM XE CKOPOCTU NOTOKA XUAKOCTU, HO
npv pasHbIx yraax GudypkaLmmM coCyAOB B 3aBUCUMOCTH
OT BapuvaHTOB BWAAM3MEBA Kpyra, BblPaXeHHOCTb AO-
KaAbHbIX 3aBUXPEHUIN XMAKOCTM pasHasn. Kpome Toro,
B CTEKASIHHble MOAEAM, COOTBETCTBYIOLLIME Pa3HbIM Ba-
puaHtam 6udypkaumm BUAAM3MEBA Kpyra, BBOAMAM
B3BECb KOOE, B pe3yAbTaTe uyero HabAroAaAU MPUAK-
naHWe JyacTuuek Kode K CTEHKE MOAEAM B obaactu ee
6udypkaumn. BbInO YCTAHOBAEHO, UTO MPOTAXEHHOCTb
NPUAMNAHUA U KOAMYECTBO YacTUUEK KOPe (BM3yaAbHO)
6oAbLIE B 0OAACTM AATEPAABHOMO yrAa HaUBOAbLLEFO MO
AMaMETPY AOUYEPHErO COCYAa.

AAS BbIIBAEHWA 3aBUCUMOCTH MeXAY 0COBEHHOCTS-
MW KPOBOTOK@ W CTPOEHMEM CTEHKM COCYAOB apTepu-
aAbHOTO Kpyra rMCTOAOTMUYECKM UCCAEAOBaHbl 0bAacTu
pa3BETBAEHUSI apTepuii BUAAM3MEBA Kpyra 4YenOBeEKa
OT poOXAeHMA A0 85 AeT. B pesynbtate mMccaepOoBaHMSA
ObIAO YCTAHOBAEHO, UTO B KOHLIE BTOPOro ropa >XM3HW
YeAOBeEKa B MeCTax pas3BETBAEHUS apTepui BUAAU3ME-
Ba Kpyra NoABASAIOTCA YTOALLEHWUS MHTUMbI B BUAE «MOA-
yllek», KOTOpble C BO3PAcTOM MOCTENEHHO YyBEAUYMBA-
tOTCS MO TOALLMHE M NPOTSXEHHOCTU. CpeaHsa 06oAoUKa
B MeCTax pa3BETBAEHUSI COCYAOB BUAAM3MEBA Kpyra (MOA
MHTUMAAbHbIM YTOALLEHWEM) MOCTENEHHO WCTOHYaeTCA
BMNAOTb AO MOAHOIO UCYE3HOBEHMUSA (K 56-74 ropam).

[MoAyyeHHble MEeTOAOM GU3UYECKOTO MOAEAMPOBA-
HWSI A@HHble ObIAM COOTHECEHbDI C pe3yAbTaTaMu FTMCTOAO-
r’MYECKOro UCCAEAOBaHUSA CTEHKWM COCYAOB BUAAM3MEBA
Kpyra yenoBeka. B pesyabtate uero 6bina ycTaHOBAEHA
B3aMMOCBSA3b MEXAY BapMaHTOM CTPOEHUSI BUAAU3MEBA
Kpyra (AMaMeTpoM M YrAoM BUdypKaLuu ero COCyAOB)
M pasMmepamu noaylek. bOoAblIMe MO TOAWMHE M NpO-
TSXXEHHOCTM MOAYLLKM 0BHapyXWBaAUCb B 06AACTU AaTe-
paAbHOro yraa 6udypkaumMnm HanboAbLLIEro Mo AMaMeTpy
AOYEPHErO COCYAQ, MEHbLLME - B 0OAACTU AaTepanbHOro
yrAa MeHbLLEro no AMameTpy AouepHero cocyaa (P < 0,05)
(prcyHoK 1 ). MpOTAXEHHOCTb MOAYLUKM B 0bAacTH anu-
KaAbHOTO yrAa pPa3AeNeHUsT COCYAOB BMAAM3MEBA Kpyra
6oAbLLE NPY TYNOM ero yrae, uem npu octpom (P < 0,05).

Pe3yabTaTbl MOPGOAOTMUECKOTO M MOpPdOMETpHYe-
CKOTrO MCCAEAOBaHWMI WMHTUMAaAbHbIX MOAYLWIEK B 0b6Aa-
CTW Pa3BETBAEHUA apTePUn BUAAMIUEBA KPYra y AOAEN
B pa3Hble BO3PAaCTHble MEPUOABLI B COMOCTABAEHMU C MNO-
AYYEHHBIMW A@HHBIMW B 3KCMEPUMEHTE, CBUAETEABCTBY-
FOT O TOM, YTO B reHe3e MHTMMaAbHbIX MOAYLLEK BaXHOE
MECTO 3aHUMaEeT reMoAMHaAMUUECKUIA dakTop. KapTuHa
AOKAAbHbIX 3aBUXPEHUI IKCMEPUMEHTAABHOM XMUAKOCTU
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a - y4acTKM pa3BETBAEHUS apTepuii BUAAMU3MEBA Kpyra Ha pasHble Mo AMAMETPY COCYAbI (BbIAEAEHbI LIBETOM, CTPEAKAMU YKa3a-

HO HanpaBAEHWE KPOBOTOKA);

6 - CTEKASIHHAsi MOAEAb, COOTBETCTBYIOLLLAS BapMaHTaM pPa3AeAeHUsi COCYAOB BUAAU3MEBA KPYra;
B - CXEMaTMYEeCKoe M300paxeHue pacrnpeseneHUa XMMUUYECKOTro KpacuTead B 0OAaCTU CTEKASIHHON MOAEAM;
[ - CXeMaTUuyeckoe M306paxeHre NPOrHO3UPyeEMbIX MHTUMAAbHbIX YTOALLEHWI B 0OAACTU pa3AEAeHUst COCYAOB BUAAM3KEBA Kpyra.

Puc. 1. MopeAMpoBaHue KpOBOTOKA B MECTax pa3BeTBAEHUA COCYAOB BUAAM3MEBA Kpyra Ha pasHble No AuameTpy aptepuu. Ba-
PUaHT CTPOEHUA Kpyra — 3aAHAA TPUGYPKaLIMSA NPaBoi BHYTPEHHEH apTepuu

(UX BbIP@XEHHOCTb M MeCTa COMPUKOCHOBEHWUS C MO-
AEAbIO) 3aBUCUT OT AMamMeTpa TPYOOK U BEAMUYMHbI YTAOB
6udypKaLmMM MOAEAW, UYTO OOBACHAET PasHytd BEAUUMHY
MHTUMAaAbHbIX YTOALLEHWI, YCTAHOBAEHHYO MPW TMCTOAO-
rTMYECKOM MUCCAEAOBaHUU. BepoATHO, AOKaAbHblE 3aBUX-
peHUss KPOBOTOKa B 0B6AACTU BETBAEHUS COCYAOB BUAAU3U-
€Ba Kpyra NpmMBOASAT K NPUAMMAHUIO KOMMOHEHTOB KPOBH,
NOBPEXAEHUIO 3HAOTEAUSI M HAPYLUEHUIO €ro NpoHULae-
MOCTH, NMPOHUKHOBEHUIO CHOAA KOMMOHEHTOB KPOBU (AW-
nNMAOB U AP.) [9] U, KaK CAEACTBME, MOSIBAEHMIO MOAYLLEK.

AN yCTAHOBAEHUS 3aBUCMMOCTU MEXAY TOALLMHOM
NoAyLLEK U BEPOSATHOCTHIO BOSHUKHOBEHWUS aHEBPU3MbI
METOAOM YUCAEHHOIO MOAEAMPOBAHUA KPOBOTOKA Tak-
xe OblAM paccunTaHbl AAGBAEHWE KPOBM, HanpsxeHue
CABWra Ha CTEHKe cocyaa M HanpshxeHue oH Museca
(aHeprusa ynpyroro ¢opmMoU3MeHeHUs) B 06AaCTM pas-
BETBAEHUWA COCYAOB MPU pa3HOM BEAUUYMHE YIAA U BbICO-
Te nopywku 0,2 mm, 0,6 mm 1 0,8 MM. YCTaHOBAEHO, YTO
npw yBEAMUYEHWM BbICOTbI NOAYLLEK B 06AACTU BUdypKa-
LMK COCYAOB BUAAM3MEBA Kpyra MakCMMaAbHble 3Haue-
HUSA AABAEHUS KPOBMW, HAMPSHKEHWUS] CABWIra Ha CTEHKe
COCyAa W HanpsxeHus ¢oH Museca yBeAMUMBAIOTCH,
YTO MOXET BbI3BaTb BbINSIYMBAHUE CTEHKU anMKaAbHO-
ro yrna. Mecto pedbopmaumm CTEHKM anuKaAbHOIO yraa
(BO3MOXHOro 06pa3oBaHUA aHEBPM3Mbl) MPOUCXOAUT
O6AMXKE K AOUEPHEMY COCYAY, UMELLEMY MEHbLUUIA AM-
ameTp. 3HauuTeAbHOE HapacTaHuWe AaBAEHUSA KPOBM,
HanNpPsXXeHUA CABUIra Ha CTEHKE COCyAa M HanpsXeHus
$OoH Mwuseca BO3HMKAET NpU BeAMUYMHe yraoB oT 80°
A0 110°, TO eCTb COCYAUCTbIE PA3BETBAEHUA C TaKUMU
yrAamMu npeapacrnosarator K BO3HUKHOBEHUIO Hapylle-
HWIA MO3roBOro KPOBOOOPALLEHUS.

Ha oCHOBaHWW GUIMYECKOTO M MaTeEMaTUYECKOro
MOAEAMPOBaHUS KPOBOTOKA BbIAEAEHbI OMPEAEAEHHbIE
BapuaHTbl BUAAM3MEBA Kpyra, MNpU KOTOPbIX BEAMKA
BEPOSAITHOCTb 06pa3oBaHKA aHEBPU3M. ITO HEKAACCH-
YeCKne BapuaHTbl Kpyra, Npu KOTOPbIX B NepeAHeM OT-

AENE apTEPUMANbHOIO Kpyra MMeeTcsi MHOIO COCYAMCTbIX
pa3BETBAEHUI (CpeAMHHasa apTepus MO3OAUCTOrO TEAa,
YABOEHWE WAM pacLLenAeHne NepepHert COeAMHUTEAb-
HoW apTepun). 06pasoBaHWO aHEBPU3M CNOCOBCTBYOT
BapuaHTbl BUAAM3MEBA Kpyra, NMpuW KOTOPbIX apTepuu
pa3AeAatoTCs Ha pasHble MO AMAMETPy AOYEepHUE BET-
BW. MpM KAAcCMUYECKOM BapuaHTe Kpyra — 3TO MECTO
OTBETBAEHMA 3aAHEN COEAMHUTEABHOW apTepPUM OT BHY-
TPEHHEW COHHOM apTepPUM U MECTO OTXOXAEHMS NMepeA-
HEN COEAMHWUTEAbBHOM apTepuu OT NMepeAHert MO3roBOM
apTepun; CPeAN HEKAACCUYECKUX BapuMaHTOB - 3TO Ha-
6A0AQETCS HA NMPOTUBOMNOAOXHONM CTOPOHE OT NepeAHel
TpUdypKaLMK BHYTPEHHEN COHHOM apTepun (B obAacTu
OTBETBAEHWSI TUMOMNAA3MPOBAHHOW NEPEAHEN MO3rOBOM
apTepUn OT BHYTPEHHeW CoHHOM apTtepuu). ObpasoBa-
HUIO aHEBPU3M TakXe CNocoOCTBYET BCTPEUHbIA NOTOK
KPOBW, KOTOPbIM MMEET MECTO B MECTE COEAMHEHMUS Ne-
PEAHUX MO3rOBbIX apTEPUI MOCPEACTBOM NEPEAHEN CO-
€AUHUTEABHOW apTePUN (KAQCCUUYECKUI BapUaHT Kpyra)
M NPU OAHOCTBOABHOM TWME CTPOEHUSI MEPEAHMX MO3rO-
BbIX apTepui (HEKAGCCUUYECKUIM BapUaHT Kpyra).
[MCTOXMMUYECKM YCTAHOBAEHO, YTO Y AETEW NEPBOrO
M BTOPOro AETCKOro Bo3pacta (4-12 AeT) B MHTUMaAb-
HbIX MOAYLUIKaX BbISBASIOTCA AWUMUAHbIE BKAKOUYEHUS,
a Takxe HabatopaeTcs HabyxaHMe M Pa3BOAOKHEHUWEe
3NACTUUYECKMX BONOKOH, dparMeHTauma BHYTPEHHEW 3aac-
TMYeckon membpaHbl. B MecTax pa3BeTBAEHUSI BHYTPEH-
HEeN COHHOWM M Ba3uAAPHOM apTePUi UMMYHOTUCTOXUMM-
YEeCKMM METOAOM YCTaHOBAEHaA YMEpEHHas 3Kcrnpec-
cua Ki-67-MONOXKUTEABHbBIX KAETOK BHYTPEHHEN U CpeA-
Hel 060A0UEK (B KOHTPOAE — cAabasi aKCMPECCHUs), UTo
CBMAETEALCTBYET O MPOMUCXOAALLMX 3AECH MNpoueccax
ateporeHesa. [lpn 3TOM MPOCAEXMBAETCA 3aKOHOMEP-
HOCTb: UeM 60OAbLLE BbICOTA MHTUMAABHOM MOAYLLKK, TEM
6onblle akcnpeccusas npoterHa Ki-67. KoHUeHTpauumsa
Ki-B67-NMOANOXUTEABHBIX KAETOK B MOAYLLUKE HabAtopaeTcs
6AMXE K BHYTPEHHEN anacTuuyeckon membpane. Poct
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MOAYLLKM conpoBoxaaetcs obpa3oBaHUMEM HOBLIX CO-
CYAOB, T. €. MpoAudepaunen KAeToK. KoppeasaunoHHas
CBA3b MEeXAY NPOAMGEPATUBHON aKTMBHOCTBIO 3HAOTE-
AMAAbHbIX M TA@AKOMbILLEYHBIX KAETOK B 06AacTh Brdyp-
Kalun COCYAOB BUAAM3MEBA Kpyra M BbICOTOM MOAYLLUEK
ABASIETCS KOMMOHEHTOM penapaTMBHbIX MNPOLECCOB,
AEXaLLMX B OCHOBE aTeporeHesa, U MOATBEPXKAAET TOT
baKT, UTO MHTMMaAbHblE MOAYLIKW — 3TO HOPMaAbHble
BO3pPaCTHble U3MEHEHWUS CTEHKU COCyAa. YCTaHOBAEHa
AMHAMWKa poCTa MHTMMAaAbHbIX MOAYLIEK, MPEeACTaB-
AeHHas 3 nepuopamu: 1) dopmupoBaHUA (OT 2-X AeT
AO 21 ropa); 2) meaneHHOoro pocta (oT 22 po 55 aer);
3) 6bicTporo pocrta (nocae 56 Aet). Mo TOALWIMHE UH-
TUMaAbHbIX MOAYLLIEK B 06AacTn yraoB 6udypkaumm
BHYTPEHHEW COHHOM MOXHO OMPeAeAsiTb MPUOAU3U-
TEAbHbI BO3pacT YEeAOBEKA, YTO MOXET WMCMOAb30O-
BaTbCH AASl UAEHTUPUKALMU AMYHOCTU B cyaebHOW Me-
AMUMHE [B].

HapactaHue TOALUMHbI MHTMUMAaAbHbIX MOAYLUEK CO-
NPOBOXAAETCA WCTOHUEHWEM CPeAHEN OOOAOUKM MOA
MOAYLLKOW BMAOTb AO MOAHOIO €e McUYe3HoBeHWA. B nep-
BOM MEPUOAE 3penoro Bo3dpacTta (B 22-35 AeT) OHa
yMeHbLuaetca Ha 53% (U = 0,0, P = 0,05) no cpaBHe-
HUIO C TOALLUMHOM cpeaHel 060A0UKM B 0BAACTAX BHE
6udypkaumM, BO BTOPOM MEPMOAE 3PEAOrO BO3pacTa
(36-55 aeT) Ha 59% (U = 15,0, P = 0,03), a B NOXUAOM
Bo3pacTe (56-74 ropa) Ha 79% (U = 0,0, P = 0,01) Anbo
OTCYTCTBYET BOBCE. BblpaXeHHOe UCTOHYEHWE CPEeAHEN
060A0UYKM NOA AEWCTBMEM CHAbI TOKA KPOBM B 0BAACTH
anukaabHOro yraa 6rudypkaummn cAepyeT paccMaTpuBaTh
Kak OAHY M3 MpuuMH GOPMMPOBAHMA aHEBPU3MbI, Tak
KaK MIMEHHO 3AeCb OHM 0BHapyXMBaKOTCA Yalle BCero.

Ha OCHOBaHUM AMHAMUKK TUCTOreHe3a CTEHKW CO-
CYyAOB B 0BAQCTSX Pa3BETBAEHWS apTepuit BUAAM3MEBA
Kpyra MOXHO BbIAEAUTb CAEAYIOLLME KPUTUYECKUE BO3-
pacTHble NeproAbl. MNepBblii NEPUOA (C KOHLA NepBOro
nepuoaa 3penoro Bo3pacta - ¢ 30-35 AeT) onaceH Tewm,
UYTO MPOMUCXOAMT 3HAYUTEABHOE WCTOHYEHUE CPEAHEN
0060AOUKM CTEHKM COCYA@, UTO MOXET Bbl3BaTb 06pa3o-
BaHWe aHeBPM3Mbl. BTopol nepmoa (C Havana NOXMAOTO
Bo3pacTa — ¢ 56 AeT) HebAaronpuATEH TEM, UTO BbiCOTa
MHTUMaAbHbIX YTOALLEHWM 3HAUMTEABHO HapacTaeT, uTo
MOXET NPMBECTM K CTEHO3Y COCYAA.

Mpv aHaAn3e BapuaHTOB CTPOEHUSI BUAAMIUEBA KpY-
ra y AHOA€W, He UMEBLUMX HapYLIEHWA MO3rOBOr0 Kpo-
BOOOpALLEHWS, KAQCCUUYECKMI BapuaHT CTPOEHMS ap-
TepUanbHOro Kpyra 60AbLIOro Mo3ra obHapyXuBaeTcs
B 34,35% cAyyaeB. B ocTanbHbIX CAyyasix BbIABAAKOTCA
HekAaccuueckue BapuaHTtbl. B 25,4% cayuyaeB Obina
BbIIBAEHa rpynna «pepKUX BapuaHToB» CTPOEHMS ap-
TepuanbHOro Kpyra 60AbLIOroO Mo3ra ¢ yacToTon 06-
HapyxeHus ot 0,47 po 4% cayyaes, B 15,76% HabAto-
AEHUN - 3apHASA TpUdypKaUMA BHYTPEHHEW COHHOM
aptepuu; B 14,36% cayyaeB - annasvst 3aAHEN COEAM-
HUTEAbHOW apTepun 1 B 10,12% cayvaeB obHapyxuBa-
€TCA COYeTaHHbIM BapuaHT CTPOEHUA BUAAMU3MEBA KpPY-
ra, Npu KOTOPOM MMEETCA HECKOABKO HEKAACCUUYECKMX
Bapuaumi COCyAOB B ero npeaenax. K «peaAkuM BapuaH-

OpurnHanIbHble HayYHbIe MYOMUKAIMN T

Tam» OTHOCATCA - CPEAMHHas apTepus MO3OAMCTOrO
TeAa, OAHOCTBOAbHbIV TUMN NEPEAHMX MO3rOBbIX apTEPUH,
NMPUCTEHOYHbBIA KOHTAKT MEPEAHMX MO3FOBbIX apTepUi,
YABOEHWE W pacLLENAeHWe NepepHen COEANMHUTEAbHOM
apTepun, nepeaHsa TpudypKaumsa BHYTPEHHEN COHHOM
apTepuu, anAasusa nepepHern COeAMHUTEABHOW apTe-
pWK, HAAMUME BO3BPATHOM apTePUM, CMIAETEHUEBUAHbBIN
TMN NepeAHer MO3roBOW apTepuM, 3apHAa Tpudyp-
Kaumsi 06enx BHYTPEHHMX COHHbIX apTepui, anaasus
0b6enx 3apAHUX COEAMHUTEAbHbIX apTEPUn, CNIAETEHUE-
BUAHbIV TUN 6A3UAAPHON apTepUM U YABOEHWE 3aAHEN
COEAMHUTEABHOM apTEPUN.

Y naumMeHTOB C HapyLeHWSMU MO3rOBOro KPOBO-
obpallleHnsa apTepranbHbIi KPyr GOAbLLOTO MO3ra npea-
CTaBAEH TOAbKO HEKAACCUYECKUMMU BapuaHTamu. Co-
YyeTaHHbIM BapuaHT BUAAM3MEBA Kpyra BbiABAEH B 31%
cAyyaeB, uto Ha 20,8% uvallle, YeM Y AOAEN, HE CTpaAaB-
lwKnx uepebpoBackyAsipHbiMKU 6oaesHamu (P < 0,001),
OTCYTCTBME 3aAHEN COEAMHUTEAbHOW apTepuK YCTaHOB-
AeHO B 25% cayyaes, uto Ha 10,64% uvalle, YeM y AtO-
AEV, HEe UMEBLUMX HapyLLUEHUs MO3roBOro KpoBoobpa-
wenusa (P < 0,01), 3apHsa TpudypKauusa BHYTPEHHEN
COHHOM apTepun - B 24% cAy4daes, 4uTo Ha 8,24% uvalue,
UeM y AKOAEN, He CTpaAaBLUMX LepebpoBaCKyAsPHbIMK
6onesHamu (P < 0,05) n annasuns obenx 3apAHUX COEAU-
HUTEAbHbIX apTepuit - B 20% cAyyaes, uTo Ha 18,82%
vaute (P < 0,001). CrepoBaTEABHO, AOAM C YKA3aHHbIMMU
BapuvaHTaMu BXOAAT B Fpynny pucka.

Takum 06pa3oM, CTPYKTypHble npeobpasoBaHus
CTEHKW COCYAOB B MeCTax pa3BeTBAEHWA apTepuit BUA-
AM3NEBa Kpyra (0bpa3oBaHUe U POCT MHTUMAABHbIX MOA-
yLIEK, UCTOHUYEHME CPEAHEN 0BOAOUKM MOA HUMM), MPO-
MCXOASILLME MOCAE POXAEHMS YenoBeKa, 0OYCAOBAEHDI
reMOAMHAaMHUUYECKUM BO3AEMCTBMEM, U MPEACTABASAIOT
coboit HOpMaAbHble BO3PaACTHble WM3MEHEHUA CTEHKMU
COCYAOB, Bbl3BaHHble MpoLieccamMu ateporeHesa (nosie-
AEHUE AWMMUAHBIX BKAKOYEHWH, YMEpPEeHHan 3Kcrnpeccus
npotenHa Ki-67), KOTOpble MOryT NPUBOAUTb K pPa3Bu-
TUIO HapyLLUEHWUI MO3roBOro KPOBOOOpPALLEHUS, HAaNpu-
Mep, Npu apTepuanbHON TMNepTeH3Un. PUCK pa3BuTUSA
HapyLleHW MO3roBOro KPOBOODOpALLEHMS CylLLecTByeT
¢ 30-35 aeT, KOraa NPOUCXOAUT 3HAUYMTEABHOE WMCTOH-
yeHue cpepHer 06oAouKM B 0OAACTU pPaA3AEAEHUs CO-
CYAOB BMAAM3MEBA Kpyra, UTo MOXET CnocobcTBOBaTb
06pa3oBaHWI0 aHEBPU3MbI, @ Takxe nocae 56 AeT, Koraa
HabAtoAaEeTCS BblpaXeHHOe YBEAMUYEHUE BbICOTbl MHTU-
MaAbHbIX YTOALLEHWI B A@TEpaAbHbIX yraax budypkaLmm
COCYAOB, UTO CNOCOOCTBYET CTEHO3Y COCyAA.

BapuaHTbl BUAAM3MEBA Kpyra, TakMe Kak codyeTa-
HWE HECKOAbKMX HEKAAQCCUYECKMX BapuaLnii COCYAOB
B MpeAeAax Kpyra (CoYeTaHHbIM BapuaHT), OTCYyTCTBUE
06eux (pexe 0AHOM) 3aAHUX COEAMHUTEABHbIX apTepui
M 3aAHAS TpUdypKauusa BHYTPEHHEW COHHOW apTe-
puKn, obHapyxuBatoTca Ha 8-21% ualle y nauMeHToB
¢ uepebpoBacCKyAapHOM NATOAOTMEN, CAEAOBATEALHO,
AHOAM C TakKMMK BapuvaHTaMu Kpyra BXOAAT B rpyn-
ny pUCKa pPa3BUTUA HapyLlEHWH MO3roBOro KPOBO-
obpauleHus.
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