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Pa3BuTHe HUKHEH YeJJHOCTH 0eJIbIX KPbIC B IPEHATAJIBHOM U PAHHEM
MOCTHATAJILHOM OHTOIEHe3e

bBenopycckuii 2ocyoapcmeennvlii MeOUyUHCKULL yHU8epcumem

B paboTte onmcanbl OCHOBHBIE ATarbl MOPGOTeHE3a HIKHEHN YETIOCTH O€NIBIX KPBIC BO
B3aMMOCBSI3H ¢ TpaHC(hOopMalleil MeKKelleBa Xpslla U pa3BUTUEM 3a4aTKOB 3y00B ¢ 14-x o
21-e cyTku SMOpHOreHe3a, a TAkKe Y HOBOPOKIEHHBIX KPBICST.

KiroueBble cjioBa: Mop(doreHes, HIKHSS YENIIOCTh, MEKKEIIEB XPSI, SHXOHIPATbHBIN
OCTEOTeHe3, MBIIIEIKOBBIN OTPOCTOK, Oeasi Kpbica.

HwoxHsIsI 4enroCTh, M0 CPaBHEHUIO C APYTUMHU KOCTSIMH, XapaKTepU3yeTCs N3BECTHBIM
cBoeoOpasueM octeorenesa [1-8,10-12]. PasButre Teina HUXKHEH YSITIOCTH MTPOUCXOTUT
MyTeM MPSIMOTO OCTEOTEeHE3a U3 ME3EHXUMBI OKPY KaIoIIe MekKkeneB xpsl. HekoTopsie
aBTOPBI CYMTAIOT MEKKEJIEB XPSIIl TPAH3UTOPHON CTPYKTYPOH, KOTOpask TOJIbKO HHAYIIHPYET
oOpasoBanue HWkHeH uentoctu [1,3]. [To MEEHUIO IPYrUX MCCaeI0BaTEICH, MEKKEICB XPSII
YaCTUYHO yYacTBYET B 00pa30BaHUU 3aKIAKN HIDKHEH YETIOCTH, MOABEPTrasich
SHXOHJIPAIBHOMY OCTEOT€HEe3y, a YaCTUYHO-peaynupyercs [4,6,7,8,11,12].

Lenp manHOW pabOTHI — OMKMCATh OCHOBHBIE 3TAlbl MOpQOreHe3a HIKHEH YeTI0CTH
OeIBIX KPBIC BO B3aUMOCBSI3U C TpaHC(OopMaIluell MEKKeeBa XpsIla U pa3BUTHEM 3a4aTKOB
3y0O0B.

Marepuan u METOIBI

Martepuasiom AJis MCCIIEOBAaHUS MOCILY>KUJIN 3apOAbIIIN OECIIOPOIHBIX CAMOK Oesoi
KpbIChI ¢ 14 110 21 CyTKM pa3BUTHS, a TAKKE HOBOPOKIEHHBIE KPBICATA.

PasBuTHe HMKHEH YeNIOCTH N3y4alloCh Ha MMPOCBETIICHHBIX MpemnapaTax, Ha
(GPOHTABHBIX U CATTUTALHBIX CEPUAX Mapa(UHOBBIX Cpe3oB. J{Jis H3roTOBICHUS
MPOCBETIEHHBIX MpenapaToB Marepuai pukcuponaics B 960 ciupre, TOTAIBHO
OKpAIlIMBAJICS JTbIIMAHOBBIM CHHUM M aJM3apUHOBBIM KpacHbIM [9], u3dupaTeabHO
BBISIBIISTFOIIMM CKEJICTHBIC TKAaHU (KOCTHYIO U XPAIICBYIO), & 3aTE€M MPOCBETIISIICS B
pactBope menoun. s u3roToBIeHsI MUKPOCKOMUYECKUX MPEnapaToB MaTepuan
¢bukcupoBaics B xkuakocTH bysna u 12 % neiitpanbaom ¢popmanunae. Cpes3bl TONUHON -7
MKM OKpaIInBajJlCh FTéMaTOKCHINH-203MHOM, 110 BaH-I M30H. [ TMKOTEH BBISABIISICS C
nomorpio HINK-peakiuu, rUKO3aMHHOTIMKAHBI BBISBISLITA METHJICHOBBIM CHHUM H
aJIBIIMAaHOBBIM CHHUM.

Jlnist yno6cTBa OnMcaHus B HUYKHEHW YENIOCTH 3apO/IBIIICH U HOBOPOXKICHHBIX KPBICST
YCJIOBHO BBIJICIWIN TPU YACTH: MEPEIHION (BEHTPAIbHYIO) WU PE3IOBYIO — OT
ME3HaJIbHOTO cuM(u3a 70 3aKIaJKU KOPEHHBIX 3y00B; CPEIHIO UM KOPEHHYIO —
COOTBETCTBYET 3aKJIaJIKe TPEX KOPEHHBIX 3y0OOB M 33IHIOI0 (IOpCAbHYIO) —
MPEICTABICHHYIO BETBBIO YEIIOCTH C BEHEYHBIM U MBIIIEIKOBBIMU OTPOCTKaMU. MEKKeneB
XpsILI TaK>Ke MOAPA3IEIISAICS Ha EPEIHION, CPEIHIOK U 33IHIOI0 YaCTH, PACIOI0KEHHbIE
Ha YPOBHE COOTBETCTBYIOIIMX YacTeH 3aKIa ki HIDKHEH yemtocT (puc. 1A).

Pesynbratel u 06cyxneHne

V 3apogapiiieit 6enoit kpbickl Ha 14 CyTkM npeHaTaabHOr0 OHTOT€HE3a
HIDKHEUENIOCTHBIE OTPOCTKU MPEICTaBICHb! Henu(PepeHIInpOBaHHBIMH, AKTUBHO
npou(epupyONMMU ME3EHXUMHBIMH KJIeTKaMH. Mex1y KIeTKaMHi HaXOsATCs
TOHKOCTEHHBIE KPOBEHOCHBIE COCY/IbI U HEPBHBIE BOJIOKHA. B cpeqHeil yacTi Kak10ro
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HUKHEYEJFOCTHOT'O OTPOCTKA BBIABIIAETCS 3a4aTOK MEKKeJIeBa Xpsiia, 00pa30BaHHBIM
MOJIOJIBIMH XPSIIEBBIMU KJIETKaMH. KHapy u OT MEKKeIEeBa Xpslla BbIABIAECTCS 3aKIagKa
TeJIa HUKHEH YEIIFOCTU B BUJIE CKOIUIEHUSI ME3EHXUMHBIX KIIETOK.

Ha 15 cyTtku sMOpHoreHe3a HUKHEUYEIIOCTHBIE OTPOCTKH Ha BCEM MPOTSHKEHUU
MIPOHM3aHbl MEKKEIEBBIM XpAIIOM. B nocienyromiem, yxe Ha 16 cyTku pa3BuTus, NpaBblil 1
JIEBBIN XPSIIIM IO CPEIHEN JIMHUK COCIUHSIOTCSI MEXIY CO00M IPU MOMOIIUA POCTPATIHLHOTO
orpoctka (puc.1A). XpsieBas 3akiaika BbIIEISICTCS U3 OKPYXKAIOIIEeH ME3CHXUMBI HE
TOJIbKO MOP(OJIOrHeil CBOMX KJIETOK. YETKO BBISBIISECTCA METaXpOMa3us, alblIMaHODUINS U
pe3ko BelpakeHHas [IIMK-no3utuBHas peakuus MexkiaeTouyHoro seuiectna. MK
IIOJIO’KUTEIIbHAS PEaKIUsl YKa3bIBACT HA IPUHAJIEKHOCTD 3TOU CTPYKTYPHI K IIEPBUYHBIM
xpstiam [2].
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Puc. 1. PazButue HUKHEN YETIOCTH 3apObliiei O0eoi KpbIChl. 3akiaaaKa HUKHEN
yemocTd 16-tu cyTouHbIX SMOpHOHOB (A, B), 18-tn cyrounbix mioaos (b),
HOBOPOXIeHHBIX KpbICAT (I',/]). 1- MeKkeneB Xpsilil; 2-KOCTHbIE 0aKu; 3-pOCTpabHBIN
OTPOCTOK; 4- HUKHUI aJIbBEOJIIPHBIN HEPB; S- MOJ00POAOUYHBIN HEPB, G- PE3LIOBbII HEPB; /-
SHXOHJPAJIbHBIN OCTEOreHEe3; a-NiepeiHssl, O-CpeaHsis, B- 3aJHss1 YaCTH MEKKeJIeBa XpsIla.
BO- BeHeuHbI1 0TpocTOK, MO - MBIIIETKOBBIM OTPOCTOK, YO - yrioBoi OTpoCcTOK. A, b -
o0t BUJ, NpOCBETIeHHBIN penapar. OKpacka KpaCHbIM aJIM3apUHOM U aJIbI[MaHOBBIM
cunuM. B[ - remaTokcunun —303uHOoM. ¥YB. X100. B,I'-hponTanbublii, JI- carrutanbHbIi
cpesbl. CTpenkaMu yka3anbl octeoknacTsl (B), r—octeokmact (yB. x400).

B nepenneil yactu 3aknaaku HUOKHEH 4emocTd 15 CyTOUYHbIX SMOPHUOHOB BHJIHbI
BeCTUOYIIApHas 1 3yOHas riacTuHbl. Ha naTepanbHOil HOBEPXHOCTH MEKKENEBa Xpsllia
C3aJl OT 3aKJAJKU pe3la BhISBISAIOTCS YYACTKUA OCTEOUTHON TKAHU U €AMHUYHbIE
MUHEpalIM30BaHHbIE KOCTHBIE Oanku. B aToM MecTe B nmocneayroeM 0yner GopMUpoBaThCs
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noa0opoouHoe orBepcTre. OcTanbHas 4acTh 3aKIaJK1U HUKHEH YeltoCTH 00pa3oBaHa
KOHJIEHCUPOBAHHOW ME3E€HXUMOM, OpPUEHTUPOBAHHOM BOJIM3M MEKKeseBa Xpsma. Y
YeJI0BeKa, MBIILIEH U KPBIC JIMHUM BucTtap nepspie y4acTKM MUHEPAIU3ALUU TAK)KE BIICPBBIC
oOHapy»XeHbI B 00J1aCTH 110100po10uHOr0 oTBepcTHs [6,8,10-12].

VY 16 cyTOYHBIX TUIO0B MEKKEJEB XPSI] HOKPHIT KOCTHOW TKAHBIO TOJIBKO C
JaTepagbHON CTOPOHBI. OT NEPBUYHOIO LIEHTPA MUHEPAIU3AIIMN KOCTHBIE TPAOEKYJIbI,
(bopmupyrOLIMe 3aKIIaKy Tela HUKHEW YeII0CTH, IPOCTUPAIOTCS B BEHTPAIBLHOM U
JOpPCajIbHOM HAIPaBJICHUAX, a TAK)KE KBEPXY U KHU3Y OTHOCUTEIIBHO MEKKEJIEBA XPsAIla
(puc.1A). B BeHTpanbHOM YacTH 3aKJIAJKU HIDKHEH YEeIOCTH (OPMUPYETCS IMaICBbIit
opras pesiia, a B €e CpeJJHeH 4acTU HaJl MEKKEJIEBbIM XPSIIOM-3MaJIeBbIid OpraH, 3yOHOM
COCOYEK M 3yOHO! MEIIOYEK MepBOro KOpeHHOro 3yoa. KocTHbie 0ajiku, pacnoaoKeHHbIe
HUKE 3aKJIaJJKU KOPEHHBIX 3y0O0B, HE UMEIOT HAJKOCTHUIIBI. Ha X MOBEpXHOCTH MOMUMO
0CTE00JIACTOB BBISIBIISIIOTCS OCTeOKIacThI (prc. 1B, r). HankocTHUIIA TOKPBIBACT 3aKIAIKY
TeJIa HUYKHEH YEJIFOCTU TOJIBKO 10 HUKHEMY Kparo, YTO YKa3bIBa€T Ha BO3MOKHOCTh
AIMO3ULIMOHHOTO POCTa KOCTHOU TKaHU.

BeTBb HI)KHEN 4eT0CTH pa3BUBAETCs BCIEACTBUE PACIPOCTPAHEHHs (POPMHUPYIOLIECHCS
KOCTHOM TKaHU K3a1u. C BO3pacTOM OHa OTKJIOHSETCS OT X0J1a MEKKEJIEBA XpsIIla B CBS3HU C
o0pa30BaHUEM B JIOPCAILHOMN YaCcTH 3aKjIaJ 0K BEHEUHOI'O U MBIIIEIKOBOIO OTPOCTKOB,
KOTOpbIE MPECTABIEHbI CKOTNIEHUEM ME3EHXUMHBIX KJIETOK U JI€XKaT 000COOJIEHHO OT
3aKJIaIKU HIDKHEH yentocTu. KoHaeHcupoBaHHasi ME3eHXMMa BBISBIISIETCS TAK)Ke B 00J1acTH
OyIyIIEero yriioBoro OTPOCTKA.

Ha 17 cyTtku pa3Butus npoaoKaeTcsl poCcT Tejla HUXKHEN YeNIOCTH B IJIMHY, B KOTOPOM
BAKHYIO POJIb UT'PAET pOCTPaIbHBIN OTPOCTOK. IIOKphIBaronas ero HaAXpAIHUIA
oOecreynBaeT anmo3uLMOHHBIN POCT OTPOCTKA. B 1IeHTpanbHOI 30HE pOCTPaAILHOTO
OTPOCTKA pacMojaratoTcs Npoaugepupyrolne XpseBble KIEeTKH, 3a CU€T KOTOPbIX
MIPOUCXOAUT UHTEPCTULIMAIBHBINA POCT Xpslla. MBIIIEIKOBBIA U YIII0BOM OTPOCTKU HUYKHEN
YeJIFOCTH MPECTaBICHBI XPSIIEBOM TKaHbIO, @ B 00JIaCTH BEHEYHOTO OTPOCTKA BBISBIISIOTCS
€IMHUYHbIE KOCTHBIE OaJIKU.

3akiaaka HUKHEH yemtocTu 18 cyTOUHBIX IJI0/10B HA MTPOCBETIICHHBIX MpenapaTax
MMEET XapaKTepHYI0, OIM3KYIO K I€PUHUTUBHOMI, POopMy C XOpo1Io chOpMUPOBAHHBIM
TesioM U BeTBbIO (puc.1l B). boinbias yacth ee Tella 1 BEeHEUHBIH OTPOCTOK MOJHOCTHIO
COCTOSIT U3 KOCTHOM TKaHU. MBIIIETKOBBIM U YTI0BOW OTPOCTKH 0Opa30BaHbI
OJTHOBPEMEHHO M KOCTHOM U XpAILIEBOM TKaHbO. [lepennsas yacTe MEKKeneBa Xpsiua, 3a
UCKIIFOUEHHUEM POCTPAIBLHOI0 OTPOCTKA, OKPYKEHA KOCTHBIMU TpaOEKyJIaMH CO BCEX
CTOpOH. 37ech Ha0Jt01aeTCsd UCTOHYEHHE MEKKEJIeBa XPsIla, B €ro XOHAPOLUTAX
BBIABJIICTCS] BAKYOIM3alys [UTOIIIa3Mbl U IIMKHO3 sA1€ep. B To ke Bpems cpelHss 4acTh
MEKKEJIEBa XpsIla KOCTHOM TKaHbIO MTOKPHITA HE MOTHOCTHIO. C A3bIYHOM NOBEPXHOCTH
KOCTHBIE TpaOEeKyJIbl OTCYTCTBYIOT. MEKKeeB XSl B 3TON YacTH 3aKIaJKU HIXKHEH
YeJIFOCTH COXPAaHseT TUIIMYHOE J1JIsi THAIMHOBOI'O Xpsllla CTPOeHUE 0€3 MPU3HAKOB
JEreHEePALMU XPALIEBBIX KIETOK. B MBIIIEIKOBOM, YITIOBOM U POCTPAIBHOM OTPOCTKAX
HIDKHEH YEJIOCTHU XpslleBas TKaHb [IOCTEIIEHHO 3aMEIAaeTCs KOCTHOM TKaHbK aHAJIOTUYHO
MpoLIECCY IHXOHAPATBHOTO OCTEOreHe3a B TPyOUaThIX KOCTSX.

Ha mocnenyrommx 3Tanax npeHaTaibHOTro oHToreHesa (19-21 cyrku) B mporiecc
HSHXOHJPATILHOIO OCTEOre€HEe3a BOBJIEKAETCS BCE 0O0JIbIIAsk YaCTh MBILIEIKOBOTO U YIJIIOBOI'O
OTPOCTKOB, 4 TAK)KE YaCTh MEKKEJIEBa XPsI1a, pacloIoKEHHAs Me3HallbHEe
no100pOOYHOT0 OTBEpCTUs. B cocTaBe BEHEUHOIO OTPOCTKA BBISBIIAIOTCS HEOOJbIINE
(bparMeHThI XpAIIEeBON TKaHU. [{Jis1 XpsIIeBON TKaHU BEHEUHOI'0, MBIIIETKOBOT'O U YTII0BOTO
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oTpocTKOB XapakTtepHa IIIMK-HeratuBHas peakuus, 4TO yKa3blBA€T HA UX MPUHALJIEKHOCTD
K BTOpHYHBIM XpsitiaM [2]. C Bo3pacToM B MPOMEKYTKE MEXTY 3aUaTKaMH pe3lia ¥ MOJISIPOB
MEKKEJIEeB XpsI UCUE3AET, HO COXpPaHAETCA Ha YPOBHE 3aKJIaJ0K KOPEHHBIX 3y0OB.
OcraBuasicst yacTh Xpsilla NOKPbITA HAAXPALIHUALIEH HE HA BCEM NPOTsHKEHUH. LluTomnazma
KJIETOK TUIOTHAs, B HEKOTOPBIX XOHAPOLUTAX XPOMATHH KOHJIEHCUPYETCs o nepudepuu
a51pa, BCTpeyaroTcs (parMeHTUPOBaHHBIE A1pa, YTO YKa3bIBAET HA THOEb KJIETOK 3TOU
YacTH MEKKeJIeBa Xpsillia IyTeM anonrtosa. B pe3ynbrare ymeHblIeHUs: 00beMa MEKKeIeBa
Xpsla BOKPYT HEro o0pasyercs MojaocTh, pa3Mep KOTOPOil C BO3pacToOM yBeauuuBaeTcs. B
MIOJIOCTH MPUCYTCTBYIOT EAMHUYHBIE COEUHNUTEIBHOTKaHHbIE TsKU. [10 Mepe penykiun
MEKKEJIeBa XpsAIla KOJIMYECTBO UX YBEIUUYNBACTCS.

HuxHsis yentocTs HOBOPOXKIEHHBIX KPBICAT MOYTH MOJHOCThIO 00pa3oBaHa
peTUKYI0(GHOPO3HON KOCTHON TKaHbIO. XPsIIeBasi TKAHb COXPAHSIETCS TOJIBKO B COCTABE
MBILIEIKOBOTO, YIJIOBOI'O U POCTPAIBHOTO OTPOCTKOB, KOTOPBIE AKTUBHO BOBJICUCHBI B
MPOIIECC SHXOHAPATBLHOr0 ocTeoreHesa (puc.1l ). B Tene HuKHEH YeIIOCTH BISIBIISIFOTCS
3aKJIaJIKU BCeX 3y00B-pe3la u Tpex MoyispoB. OCTaTKu MEKKEJIeBa XpAIlla, OKPY>KEHHbIE
TOHKHMM CJIOEM HaAXPALIHUIIBI, ONPEAEISIIOTCS B COCTABE TEJIa HUKHEW YEIFOCTH JIMIIb HUXKE
3aKJIaJIOK KOpeHHbIX 3y00B (puc.1]]). IHoraa ocTaTtky Xpsiia Jiexar B KaHaJle HIDKHEH
YEJIKCTU BMECTE C KPOBEHOCHBIMM COCYJIaMH M HEPBHBIMU BOJIOKHAMM.

3aKIOUYCHHE

HuxHsis yentocTs OebIX KpbIC pa3BUBAETCS KaK HaKIaJHAsi KOCTh B TECHOU
B3aMMOCBSI3H C MEKKEJIEBBIM XPSAIIOM M 3aKJIaJKol 3y0oB. OOpa3oBaHHe KOCTHON TKaHU
TE€JIa HWKHEW YETI0CTH HAUMHAETCS BOJIb JJATEPaIbHON OBEPXHOCTH MEKKEIIEBA XPAIIA, B
oOnacTu Oyayiero noAOOPOJOYHOIO OTBEPCTHS U PACIIPOCTPAHSAETCS OJHOBPEMEHHO B
BEHTPAJIbHOM U JIOpPCaIbHOM HalpaBiieHUsX. [lepeiHss yacTh MEKKelleBa XpAIla,
pacnoioKeHHAasi Me3ruajbHee M0100POAOYHOTO OTBEPCTHS 3aMEUIAETCsl KOCTHOM TKaHbIO
ITyTEM SHXOHAPAIBHOIO OCTEOreHE3a U B MOCIEAYIOIIEM HHTETPUPYETCS B COCTAB TeJla
HIDKHEN yentocTh. CpeHss 4acTh MEKKENEBA XPsIIlla HE TIOIBEPTaeTcsl OCTEOTEHE3yY, a
IIOCTENEHHO PEAYLMPYETCS IyTEM anoNTo3a XPSIIEBbIX KIeTOK. Ha MecTe xpsiia
oOpa3zyeTcsl KaHajl HI)KHEH 4entocTu. YBeandeHue 00beMa KOCTHOM TKaHU B COCTABE
3aKJIaJKU HPKHEN YEJIFOCTU MPOUCXOAUT B OCHOBHOM IIyTEM aIIO3UIMOHHOTO pocTa. B
pPOCTpaIbHOM OTPOCTKE, HAPSAY C alMO3UIIMOHHBIM, HA0JII01A€TCS MHTEPCTULIMATIBHBIN POCT
XpsIEeBOM TKaHU. BeTBb HIKHEH yentocTu (popMUpyeTcsi BHE CBSI3U ¢ MEKKEJIEBBIM
xpsawmoM. [losBineHue B €€ cocTaBe BTOPUYHBIX XPSIIEH CO3a€T JONOJIHUTEIbHBIE LIEHTPbI
MPOJOJIBHOTO POCTAa HUXKHEN YestocTH. [Ipu 3ToM 0cOOEHHO BasKHOE 3HAYEHUE UMEET XPSILL
B 00JIaCTH MBIIIEIKOBOI0 OTPOCTKA. [{axe HE3HAUMTENIbHOE €ro HEJJOPa3BUTHE MOXKET
NPUBECTH K TUMOIUIA3UU BETBU WM BCeW HYDKHEH uemocTtu [3].
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