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fforo vy zapoaka 7.5 MM TOBXHHH CTaHOBHTH 1,4 mMm. [lpaBa uacTka neuiHkW 3HaUHO Ginblia 3a NiBy 1 10CATAE 320HLOT
CTIHKH 4CPCBHOT MOPOIKHUHK, anc He dikcoBaHa no Hel. edinka 0Touye 3a4aTOK WAYHKA 3 TPLOX CTOPIH.

VY zapoakie 9.0 MM JOBKWHH (MOYATOK [MOCTOMO THXKHA BHYTPILIHBOYTPOOHOrC pO3BMTKY) NediHka, fka
IHTEHCHBHO 30INbWIYETLC B 00cMi, 3aliMac BKe HE TiNbKH KPaHiO-BEHTPanbHWi, ane H cepenHii Biamin uepeBHOl
nopokHUHK. Tlonepeudnil po3Mip NeviHky CTaHOBHTE 2,0 MM.

[MesHOT 3aKOHOMIPHOCTI B PO3POCTAHHI NapeHXiMH MEYiHKW, a TaKOXK YTBOPEHHI 4YacTOUOK BHIHAYHUTH He
gnanoca. CTPYKTYpa MEYiHKM CTBOPIOETHCA BHACNIAOK CKNAOHMX KOPENSTHBHMX B3AEMHH CYIHH, ME3CHXIMH.
KNI THHHHX TAXIB Danok.

Hanpuxkinni 3apoakoeoro nepiogy (zapoaku 11,0 — 13,00 MM 10BKHHK) NediHKa NPOA0BKYE 30iNbLIYBATUCE ¥
posmipax. [TonepeyHuii posmip 10 v 3aponka 13.5 MM 00BkHHMW cknanae 2.3 mu. [Meuinka 3aiimae kpaHio-BeHTpanbHHI
Ta CepesHii RILTINW YepeRHOT NOPOXHWHNW 3apaika. [lpara wacTka AK | paHinle BUMEpeKae R POCTi JNiRY UaCTKY
oprauy.

Ha faniii ctanii po3ruTKY cemesiHka Rke NOBHICTIO copmorana. Kpim Toro, y 3apoakir naHoil RikoRoT rpynu
ine GpopmMyBaHHs CHILIOT KULIKH, BUCXIUHOT, LIOLUEPEYHOT 18 HH3XiAHOT 4acTuH 00010807 KHILKU.

OT#e, Ha OCHOBI NPOBENEHOr0 KOMMAEKCY MOPQONOriYyHWX METoNiB ANOCAIMKEHHA BCTAHOBIEHO, 110
BNPOAOBK eMOPIOHANBHOTO  Mepioay  BHYTPIWHBOYTPOOHOTO  pPO3BUTKY  BiA0YBAETLCA  34KNAJKA MEYIHKH  Ta
IHTEHCUBRHHMH TX pO3BUTOK.

Kamnepyk-Kapnmwk L.C.
MAKPOAHATOMIA MIXYPOBO-CEHIBHHKOBOIO CErMEHTA ¥ APYTOMY TPUMECTPI
Kagheopa anamaomil, monospaghiunol anamonii ma onepamucHol xipypail
Bunyuii oeporcasnull HUcuatenult 3ariad Yipainu
CBYKOBUHCHKUET DEPHCAGHYH MeOUYIUH YIHREPCUMEnT »

[MuneHa yBara HaykOBLIB 30cepe/DKeHa HA TepMiHaX Ta OCODNHBOCTAX 3aKNalKH CEUOBOTO MiXypa Ta
ceviBHNKa, mnpouecax (opMyBaHHA  00ONOHOK  MIXYPOBO-CEUIBHHKOBOTO cermeHTa. BoagHouac Oyaosa i
TonorpagoaHaTOMi4Hi  B3a€MOBIAHOUIEHHA MiXYpPOBO-CEYiBHHKOBOTO CerMeHTa i3 CYMDKHHMMH OpraHaMmu  Ta
CTPYKTYpaMH ¥ AWHAMiUi NNOJ0ROTO Mepiofy BHCRITIEHI parMeHTapHo Ta GescHcTeMHo. OTxe. aKTyalbHICTE JaHOMO
)IOCJ'Ii,EI,)KEHHﬂ IYMOBNSHA BEDKJ'IHBiCTK'l ana MEAHUHHK OG,EZKTHBHHX JAHKUX I'IpO CTAHOBNCHHA 6)",‘103[4 i
TonorpahoalaTOMiMHHX  B3AEMOBITIIOWEHL  MIXYPOBO-CEUIBHHKOBOMO CErMeHTa i3 CYMDDKHMMM  OpralaMi  Ta
CTPYKTYPAMH B MIOI0BOMY NEPIOAL OHTOTEHESY JIHHIMHH.

MeTolo nocnimxenna ovno BHIIAUMTH OCOGAHBOCTI MAKPOMIKPOCKOMIUIIOT auaToMil i AHlaMiky craloBielus
Tonorpad0aHaTOMiYHHX B3a€MOBIAHOLIEHE MIXYPOBO-CEUIBHHKOBOTC CETMEHTA I3 CYMIXKHHMH OPraHaMH Ta CTPYKTYPamH
y nnoais 4-6 micauis.

BetaHorneHo, wo Tonorpadin cerMeHta, Horo ¢opma 3anekaTk Bil CTaHOBIEHHs Tonorpadil cyMmiEHMX
QpPrafdie T3 CTPYKTYP, 30KpEMa TMPAMOT KWIIKW, MepPeaMiXypoBOT 3al03H, CIMABHNOPCKYBANIBHHX MPOTOK, CiMMHWX
MyXHPLUIB Ta CIMIBUHOCHUX NPOTOK.

HaHi KOMMIOTEPHOT PEKOHCTPYKWIT HAQGUHO ASMOHCTRPYHOTh Ta MIATBEPAKYHKITH HAABHICTBE TYCTOT CiTKH
AHACTOMO3IB MisK MiXYPOBUM, NPAMOKHLWIKOBHM, NEPEIMIXYPOBO3AN0I0BUM CNNETEHHAMMU.

BeraHoBneHI 3aKOHOMIPHOCTI  POZBHTKY  MIXYPOBO-CEUIBHHKOROMO CErMEHTa Y MA0AiB, BH3IHA4YeHi HOTO
MAKPOMIKPOCKOMIYHI  O3HAKW, CKENETOTONIYHA MPOEKUis, OCOBMHBOCTI MOP(POreHesy, LWBHAKICTE AKOTO MIHACTHCA.
VTOUHEHI BiAOMOCTI 11010 KPOBONOCTAUaHHA A0CiKYBAHOTO 08 €KTa.

BupugHHa CTaTeBo-BiKOBUX OcoBnuBoCTeld G¥I0BM 1 TONOrPadOAHATOMINHUX B3AEMOBIAHOIIEHE MIXYPORO-
CEUIBHUKOBOrO CErMEHTA MPOBEACHi HaMM B AMHAMILD NepuHaTaNbHOre nepiody oHToreHesy. Takuil nizxin nae
MO'}I{J’IHBiCTh I'IOCJTiJ'lORHO MpOCTERHTH TACORY Ta NpoCTOPORY ,-"[HHaMiKy CTAHOBNCHHA CTPYKTYPH Ta
TonoOrpadoaHaTOMI4YHHUK 3MIH MIXYPOBO-CEHIBHHKOBOTO CErMEHTA, BUABHTH MOMKIHBI €Tanu Horo (popMOyTBOPEHHA,
BH3IHAYHMTH KPHTHUHI Tepioan PO3BHTKY HOMC CTPYKTYPHUX KOMIMOHEHTIB.

Konecuur B.B., Oniiinuk LK), *
OCOBJIMBOCTI CYAHHHOT' O CNAETEHHA BIYHHUX LWLTYHOYKIB rOJJOBHOT O MO3KY
JHAHUHH
Katheopa arnamonit vodunu . M.T. Tvprecuy
Kacpedpa namorociunol anomoir*
Bunyuii Oeporcasnuldl Hucudtenuit wriiad Yrpainu
« BYKQGUNCHKUTE DEPIUCAGNUE MUYl YHIRENCUmenty
Yenixn cyqacHoT HeHpoxipypril, 3pOCTAHHA OLEPATUBHUX BTPYHaAHb ¥ ALISHUL WIVHOUKIB 1'0JIOBHOIO MO3KY i
Ha CYIHHHHX CIUICTEHHAX, eKCMEPUMEHTANBHO-KNIHIYHI NOCNIIKEHHA, WO MPOBOAATECA HA JaHUX YTBOPEHHAX, Ta
cnpoGu ix TpancemnanTauil [Skinner S.1 et al., 2006-2009; Matsumoto N. et al., 2010; Thanos C.G. et al., 2010]
MOCHMIOITE 3aliKaBAEHHA A0 BUBYEHHA TKAHHHHUX | CYAUHHUX CTPYKTYpP GiMHUX LWNYHOUKIB TFONOBHOCO MO3KY
noarHr. Tx Mopdonoriuni Ta TONOrpahoaHATOMINHI OCOBNMBOCTI B OHTOTEHESI — NPEACTABAAOTL COBOKY OCHOBHE
3aBJaHHA cepel 6araTboX LUe Hes ACoBaHHX NHTaHbL Hepodoril i Helpoxipypril, Wo BHMaraoTh BHpilleHHA. Buuepnni
$aKkTHYHI TaHi 3 UBOrO MHTAHHA | N0 CBOTOAHI LE BiJACYTHI.
MeTowd Haworo pocaiaxkeHHa Oyno BCTAHOBNEHHA 3AKOHOMIPHOCTI PO3BHUTKY, OvnoBu Ta mopdonorii
CYAHHHOTO CMeTeHHA GiuHUX [WAYHOUKIE TOMOBHONC MO3KY NIKOOHHH HA Pi3HKX eTanax OHTOrMeHE3Y.
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MaTepianom ans TOCNIZKEHHS NOCHYKNIH CYIAHHHI CTeTeHHA GIUHHUX WAYHOUKIB TOJOBHOMO MO3KY JTHINMHH
Bl 12-U THIKHIB BHYTpPilIHLOYTpOOHOro poileutky a0 83-x pokie. 3abip HewkponcifiHoro matcpiany npoBcICHO B
YepHireubKkiil obnacHii KoMyHanbHikt MeaMuHiit yetanosi JlatonorcaHatoMiube G1opo™ NpH NaToNOrCaHATOMIYHOMY
AOCMIKEHHT MOMEPNUX PiZHOT CTATI Ta BIKY, CMEPTb AKHX HACTYMWNA Bif 3AXBOPIOBAHD, HE MOB A3aHUX 13 YPAKEHHAM
FOJNIOBHOTO MO3KY.

Hamy npoeeagHO MaKpOCKOMNIUHHA aHaniz OTPUMAHOroe MaTepiany 3 OWiHKOW HOre cTaHy, WiJTicHOCTI,
BHABNEHHAM HafABHWX Jedopmaliil, yTeOpeHb. MikpockonidHe BHBYANM  TKAHWHHUNA  cKiad, CVIHHHe
MIKPOLMPKYNATOPHE PYCNO CYAWHHWX cnieTeHb. JocnilikeHHA npopeleHO i3 3acTOCYBAHHAM METOLIB Makpo- Ta
MIKPOCKOMIT, HANIBTOHKKX 3Pi3iB, MCTOXIMIYHHX METOOIB Ta MOpaMeTpil.

MophoMeTpHYHHM METOACM BHBYANH AiaMeTP Pi3HUX NAHOK KPOBOHOCHOTO pyclla CYAUHHOrO ChAeTEHHs
QIYHUX NIAYHOUKIR FONORHOIO MO3KY MIOINHKA HA TaMax OHTOreHEsY,

HaHi focniiAeHb IOKA3YOTh, WO CYIHHHL CIUIETEHHA GiYHUX WIYHOUYKIB I'OJIOBHOIC MO3KY CRIAJAKITBCH 3
eniTeNnito | CTIONYUHOTKAHUHHOT OCHORH 3 REHKOK KiNBKICTKY KPOROHOCHWX Cy/AMH. BHU3HAuarOThHCA ROpCHHYACTA |
HeBOpCHH'—Ia’I'ﬂ HACTHHH CILIETECHHSA.

CTpoma cyIHHHOrO CNAETEHHA CKNAJaETLCA 3 KonareHoBHX HOpun, npotadyidpun | BONOKOH. AKI 3aHYpeHi B
OCHOBHY pe4OBHHY. PYNdMU T4 NOCAHHOKO TYT posmilledi pidpodnacTtu.

Bia KpoBOHOCHUX <YMHH OCHOBH CYIHHHOIG CRAeTeHHA BiIXOAATh (¥ TOBULi OCTaHHLOTQG) TilOYKH
MIKPOUMPKYIATOPHOTO pycna 3 BHCOKOW CKNAAHICTIO opraHizadii. BcTavoBneHo. o JiaMeTpH MIKPOCYAWH B
OHTOrEHe3i 3a3HAOTL 3MiH, AKI KOPEMOTh i3 3MiHAMM CAMOrO CMMETEHHA, WO BiN0YBaKOTHCA B HbOMY OIHOYACHO 3
PO3BHTKOM TQJIOBHOTO MO3KY. [lpoBeneHi BUMIpW NiaMeTpy MiKpOCYIHH NOKa3YHOTh, LU0 MAKCHMaNbHWX TOKa3HWKIB
NAHKH MIKPOUNPKYJATOPHOTO PyCla A0CArakoTh y 0¢i® Bikom 16-20 pokie Ta NposOBKYKOTh ¥TPHMYBATUCE MPAKTHYHO
Ha oJHOMY piBHI ¥ Biui Bia 20 no 58 poxkis.

3pocTaHHg miaMeTpy MIKPOCYIWH CYIHHHOIO CNAETEHHS QIUHHX LUTYHOUKIB FOJIOBHOIO MO3KY BiIdyBAETLCA
XBUIENOAIGHO 3 HAABHICTIO MEPiOAIB WBHIKOTS i CMIOBINLHEHOTO POCTY. PO3BHUTOK i picT MIKpOCYAWHHOTO pycha Kopenioe i3
IMiHAM W (IYHKUIOHANBHOTO HABAHTAXKEHHS CYANHHOTO CMNETEHHS,

Mop(oMeTPUUHO BCTAHOBIEHO, LG ULNBHICTL KaMiNApHOro pycna Ha ofuHuwo nnowi (1 mMm®) cyauHHoro
CMJIETEHHSA 3 BIKOM MOMITHO 3MIHIOETBCA SIK B CAMOMY CYAHHHOMY CIUIETEHHI, Tak i Mi CIUIRTEHHAM GiUHHX WNYHOUKIB.
Benuky yacTuHy 00°¢My CNNETEHHA CKNAMAE MiKPOUHPKYIATOPHE PYCno, ake PakTuuHo i BH3HAYAE Horo diyHkuil. CyanHu
MalOTL 3BUBUCTHH Xill i Ha CBOEMY LUIAXY YTBROPIOIOTL ,,0eTi”, 0co0MHBO 1A Kpasx cniaeTetils.

[lo xoay ¢yawH i B MiCUAX MOAINY APTEPION MICTATLCA CKYMUEHHA TTASKOM A30BHX KJNITHH, WO YTBOPKHOTH
NPOToTHNH My(T. HaABHiCcTL OCTalNiX, OUEBHANO, BIUIMBAE HA PeryNALIIO KiTLKOCTI KPOBI B CYTHIINIOMY CIUIETELIHI.

MiKpOCYAHHH B OHTOTSHE31 2a2HAOTH 3MiH, AKI KOPEIKOWOTE 2i 2MIHAMH CaMOrg CTNeTeHHs (1o BiadyBRaOTBCA B
HBOMY OIHOYACHO 3 POIBHTKOM FONOBHOTO MO3KY) | BIIOOPaKarOTe PyHKUIOHANBHI HABAHTAKCHHA CYAHHHOTO CIUCTCHHS.
HiaMeTpH CKNAJOBHX MIKPOLMPKYJIATOPHOrO pycia CYIWHHOIO CINETeHHA OGiMHWX WNYHOUKIB TOMOBHOIG  MO3KY
30IneWyOTECA (p<0,01) y 3pinoMy BiLli NOPIBHAHG i3 BHYTPILWHBOYTPOOHUM NEpPiozom pa3BuTRY ¥ 2,17 pazn.

Kpupeusknii B.B., Hapcin B.1.
MOP®OTIEHE3 XPEBETHO-PYXOBHX CECMEHTIB ¥ 3APOAKIB TA NEPEAINJICGAIB JKOAHHH
Kaeopa anamontii sodunu iv. MT Typrecuua
Buwguli depocasuuil haguaionit 3axaad Yepainu
" BVKOGUHCBKUT OCPHCHCHUN MeduHuw yHicepcument ™'

3 METCH BUABNEHHSA NMPUUYHH, AKI CMPUAIOTE BUHUKHEHHKY aHOMANi poiBuTKy xpedTa, BUBYWUNW ricToreHes
XpeDeTHO-P¥XOBUX CErMEHTIB Ha paHHiX cTadisx Ha 55 cepiAx 3pisie 3apoakie i nepeannofie JtoauHHA 10,0-69.0 mm
TiM AHO-KYNpHKOROT AoR¥HHH (TKJT). 3pi3u thapOyranu: GOPHAM KapMIHOM, TEMATOKCHITIH-E03HHOM Ta 3a METO/IOM
BaH-l"i30H.

¥ sapoakie 10,0 mm TK] BWABNEHE YUILINBHEHHA ME3€HXiMW B HABKONO CTIHHHOrC MO3KY. CKICPOTOMM i
3a4aTkH MaibvTHix xpebuie 3HaxopaTbes Ha Onactomartolniii cranil andepenuiroBanHs. Buspnaetees nocuneHa
npodidepauis KNiTHH, 1O NPH3BOANTL J0 VULITLHEHHA 3a4aTKIB Tin xpeduig.

¥ nepeannonie 15.5 MM TK]I Tina xpediuie npencTagieHi HEOOHOPIAHOK TKAHHHOK, 3 Pi3HOK WINBHICTIO
CTPYKTYP ¥ BCix Bianinax xpedra. Kynpukori xpedui yTBOpPeHi, YWINbHEHOK ME3eHXIMOKY, MeHW audiepeHuifioBaHmo,
HisK iHWi xpeGui. Anpa Me3eHXIMHHUX KNiTHH, po3TalloBaHi Ha nepudepil. [MoaidHa YUIINBHEHICTE MOACHHETLCA
30INBIWEHHAM TIPOMIKHOT PEUOBHHH MEISHXIMHOT TKAHWHH. BUABNAETECS MPOUEC iCTOTHOT NepedyaoBH CTPYKTYPHHX
eNeMEHTIB 3apeiKkoBol cnonyyHol TkadHHHW. Tina xpebuiB i IX BiAPOCTKH OTOYEHI YLINBLHEHOK ME3EHXIMOW 3
BUTATHYTUMH CTPYKTYPHHUMH ©eMEeHTAMH, ki € 3auaTKaMu OXPAcTA | MicUb NPHKPITINEHHA 3B A3KOBOrO anapary. Y
Tiax XpeduiB BHABIAKITECA CYAUHW KalinsipHoro tuiy. CIPYKIYPHI €IEMEHTH B3JOBK AHMCKIB OAHOPiUHi. ¥
nepeannonie 22,0 mm TKJ Tina xpebuie cKNanardThed 3 KINTHH Me3eHXIMW, AKi BTpaTHAW BiApOCTKH i
XADAKTEPU3YIOTELA WINBHAM B3demonpuiaraniaM, Ha nepudepii xpedeus 0TOUEHHA YILINBHEHOH ME3€HXIMOKW, AKA
NOCTYNOBO NEPEXONHTEL B ME3EHXIMY 3a4aTKiB AWckiB. YacTo 3auaTku MaHOyTHIX OHCKiB, BiACYTHI TX, i Ha uboMY Micui
TkaHHHa xpedua 0e3InOCePeaHBO NEPEeXOINTb ¥ TKAHHHY CyMimHOro xpebua. MoaifiHe AaBnILE CBIAYUTE NPO NEPBHHHE
AHhepeHLLIKBAHHA Tin Xpebuip Ha BIAMIAY Bia AUcKiB. JTUCMPONOpLLIS B X POIBHTKY MOKE NPUIBECTH A0 BIACYTHOCTI
B MEBHHX XpedeTHO-PYXOBHX CETMEHTAX AHCKA 1 10 3POLIEHHA CyMidHUX Xpebuis. Cnalka BupakeHicTb 3avyaTkiB
AMCKA cnocTepiraeTees B wuitHomy Binaini xpedrta. Tina xpebuis pobpe KoHTypoBaHi 3aensxku oxpacTio. Cnia
3a3HAYMTH, 10 HA MOYATKY TNepelnnoJoBoro nepiony BindyBawOTheA AKICHI 3MIHW B Me3eHXiMi Tin xpebuis i aMckis.
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