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Abstract

MORPHOGENESIS OF VERTEBRAL COLUMN IN EMBRYONIC
AND EARLY PREFETAL PERIOD OF HUMAN ONTOGENESIS

Background: Knowledge of the development of the vertebral column is a morphological basis to determine abnor-
malities in the formation and development of the axial skeleton and represents a timely opportunity to correct them. In
recent years, considerable attention is paid to the study of combine pathology of vertebral column with some somatic
conditions.

Material and methods: The study was carried out on 16 series of histological sections of the specimens of human
embryos and prefetuses measuring from 5,0 - 40,0 mm of parietococcygeal length (PCL), by means of the methods of
microscopy and morphometry.

Results: Anlage of the vertebral bodies and the intervertebral discs are determined in embryos of length 5, 0 mm.
In the embryos of 7-8 mm, traced out to be more clear boundaries between the anlages of the vertebral bodies and inter-
vertebral discs. In the subsequent development, there is some differentiation in the development of the cervical, thoracic,
lumbar and sacral vertebrae. In early prefetal period , the number of vertebrae and intervertebral discs corresponds to the
definitive age.

Conclusions: In the embryonic period in the places of anlage of the vertebral bodies and intervertebral discs occurs
pronounced condensation of mesenchymal cells, which is represented by a homogeneous mass, and anlage of interver-
tebral discs become more intensiv condensation. At the beginning of prefetal period marked of contrast morphometric
thickness, width and shape of the vertebral bodies and intervertebral disks in different parts of the vertebral column, and
begins the formation of vertebral arch.
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AKTyanbHOCTD

3HaHMe 0COOEHHOCTEN Pa3BUTHUS MO3BOHOYHOTO CTO/NOA SIB/IAETCS MOPQONIOrNIecKoil OCHOBOIL
IUIs1 BBISICHEHMsI OTK/IOHEHUTT B GOPMUPOBAHNM Vi CTAHOB/IEHU) OCEBOTO CKeJeTa, a TAKXKe IMPeiCTaB-
JIsIeT BO3MO>KHOCTb CBOEBPEMEHHOI UX Koppekuuu [1-2].

B nocnengnue rofbl 3HAYMTEIbHOE BHYMAHME YIe/IAETCA U3YIEHNIO COYETAHHO IIaTOIOTUN TI03BO-
HOYHOTO CTO/I0a C HEKOTOPBIMM COMAaTHUYeCKMM 3aboeBanmsamu [3].

VIHTepecHble JaHHDIE IPUBOAATCS B MICC/IETOBAHMX 10 M3YYEHNIO B3aMMOCBSI3M MeXY Mopdore-
He30M LIETHOTO OTZe/Ia IO3BOHOYHVIKA U MOp(dOTreHe30M KOCTell TIeBoro yeperna [4-6].

Marepuan 1 METObI

WccnepoBanue nposeneHo Ha 16 sapopbimax u npepmnopax 5,0 - 40,0 MM TeMeHHO-KOITYMKOBO
pmvabl (TK]) metomamu Mukpockonuu u Mopdomerpun. Marepuan it TUCTOIOTMYECKOTO UCCTIENO0-
BaHUA TOTOBMJICA TaKMM 0OpasoM: CBeXXMe IperapaThl 3apOofbIIIeil 1 IPeIUIONOB YenoBeka PUKCH-
poBanuch B 6-8% pacTBOpe HellTpanbHOTO popmManuHa B TedeHue 2—X Hepenb. [locme ¢pukcanym 06b-
€KT B Te€4eHMe 1-2 CyTOK IIPOMBIBA/IM B IIPOTOYHOI BOJIE, a 3aT€M IIOTPY>Ka/ayu Ha CYTKM B 35% 3Tmjio-
BBIil CIIMPT, IIOC/IE Yero TOTATbHO OKpAIIMBa/I/ IeéMaTOKCU/IMHOM U 903MHOM B TedeHue 1-3 cyTok (B
3aBMCUMOCTH OT pa3MepoB 00bekTa). O6e3BOXXIMBaHMe IIPEIapaToB BRIIOTHSAIN IIyTeM UX 00paboTKu
B 9TMIOBOM CIIMPTe Bo3pacTamniieit KoHieHtpauun (ot 30% 0 abCOMOTHOrO0), a 3aTeM Ipenaparsl 3a-
JMBaM B mapaduH.

Cepuu TUCTONIOTMYECKNX CPE30B M3rOTaB/IMBaIN U3 apadUHOBBIX 67IOKOB B OJHOI 13 TpeX IJIO-
CKOCTeJI TeJIa 3apOJIbIIlIa 1 IPEe/IUIONOB — CaTUTTAIbHOM, PPOHTATBHOI Y TOPU30HTAIbHOIL.
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Pesynbrarsl 1 06cyKaeHmne

Y 3apopprmeit 5,0-6,0 mm TK]] 3akmafiky Ten IMO3BOHKOB IIPeCTaB/I€HbI OFHOPOJHO MacCoil Me-
3€HXVMHBIX KJIETOK, A7pa KOTOPBIX IPEUMYIIeCTBEHHO ceprdecKkort GopMbl. 3aKkIafKu MeXXII03BO-
HOYHBIX JIVICKOB TaK>Xe c(hOpMU-POBaHBI KI€TKaMV Me3eHXVMbI KOTOpbIe pasMelleHbl 60iee KOMITaK-
THO. BbIcOTa 3aKjajjoK Te/ MO3BOHKOB KojebneTcss B mpepenax 15,0-17,0 MKM, mIMpuHa B Ipefenax
21,0-22,0 MKxM. BpicoTa MeXIIO3BOHOYHBIX AVCKOB cocTasisgeT 11,0-12,0 MKM, IMpKuHA — B Ipefenax
20,0-24,0 mxm. CrieyeT OTMETUTD, YTO B LIEeHTPe MEXII03BOHOYHBIX IMCKOB LIEHOTO M KPECTI[0BO-
IO OT/Ie/IOB II0O3BOHOYHOT'O CTOJI0A OIIPEe/AI0TCS He3HAYUTe/IbHbIe Pa3phIXIeHHbIe YYacTKM (II0T0CTH)
OKPY>KeHHbIe IVIOTHBIM CTTO€M Me3eHXMMHBIX KJIeTOK (puc. 1).

Puc. 1. CarutranbHblii cpe3 3apoppima 6,0 MM TK]I. Oxpacka reMaTOKCHIIHOM M 3031IHOM.
Muxkponpenapar. 06. 8, ok. 7: 1 - 3aKIaiKi Te/I TO3BOHKOB; 2 — 3aK/IAJKN ME>KII03BOHOYHBIX VICKOB;
3 - paspbIXIeHHbIE YYAaCTKHU B Npefienax MeKIMO3BOHOYHBIX IVICKOB.

3aK/IafKu Tejl M03BOHKOB Yy 3apozbiueii 7,0-8,0 mm TK]I mMeroT cerMeHTapHbIN XapaKTep, Komnde-
CTBO UX JOCTUTAET 28-MI, ME3EHXMMA IIPE/ICTaB/IeHa B BUJE M30/IMPOBAHHBIX OCTPOBKOB Pas3IMIHbIX
1o BenuuuHe u Gopme.

Mesxny 3aK/IaikaMy Te/l TI0O3BOHKOB IIPOC/IeKMUBAIOTCS TOHEHbKIE IJIACTVHKY O0JIee IJIOTHOI Me-
3€HXVIMBI, KOTOpbIe B JajIbHENIIeM Pa3BUTUM 3apOJbIIIa TPAaHCHOPMUPYIOTCSA B MEXXIIO3BOHOUHBIE
IVICKIL.

Ilosapy 3aKafoK Te/l II03BOHKOB pa3MellleH II03BOHOYHBIV KaHaJI 3alI0/THEHHBII 3aK/I/IKO CIINH-
HOTO MO3Ta. BpIcoTa 3aK/Ia/joK Te/ IO3BOHKOB B MICCIEOBAHHBIX 3apojpIlIeli paBeH 16,0-17,0 MKM, mm-
puHa - 24,0-26,0 MKM a TO/NMHA MEXIIO3BOHOYHOM IVIACTUHKM cOCTaBsAeT 7,0-8,0 MKM.

JlameTp IO3BOHOYHOTrO KaHajia B IpygHOM oTperne paBeH 18,0-20,0 MKM, a B TOACHUYHOM — 26,0-
28,0 MKM.

Buenrne B10/1b 3aK/1aIKM BCErO MO3BOHOYHMKA pa3MelleH IVIOTHBIN CI0M K/I€TOK Me3EHXMMBI, TOJI-
IIM{HA KOTOPOTO KaK CIIepei, TaK M €334yl HEOAMHAKOBA: CIIepPey OH 3HAYMTEIbHO TOHbIIIE M COCTAB-
et 10,0-12,0 MM, a c3agu — 30,0-34,0 MKM.

Y sapoppireit 12,0-13,0 mm TK]I 3axmagky 60/pIIMHCTBA Te/T TO3BOHKOB IPHOOPETAIOT OBasIb-
HYI0 (POpMY, TOIBKO B LIIEITHOM OTZe/Ie T03BOHOYHYKA 3aK/Ia/IKU IPUOIVDKEHHOI IapOBUAHOI (POPMBI.

O6Hapy>keHa TaK>Ke pasHMIA B BHICOTE 3aK/IA/IOK TeJl LIAPOBY/HOI ¥ OBAIbHOI (POPMBL.

Tak, BbICOTA 3aK/TaIKVl Te/l MIApOBMUAHON ¢popMbl cocTaBnseT 40,0-41,0 MKM, a BBICOTA OBa/IbHON
dbopmbl 3akmagok gocturaet 34,0-35,0 MKM. OTMeuyeHa TaKKe pasHuUIA B TOJIMHE 3aK/TaJJOK MEXII03-
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BOHOYHBIX JIVICKOB: TaK, TOJILIVHA HAPY>KHOM YacTU 3aKaaflok paBHa 16,0-18,0 MKM, a TOMIIMHA BHY-
TpeHHel yacTu (LeHTpanpHoit) coctapser 10,0-12,0 Mxm. IIpocnexxeHo, 4To 3aK/IafKy Tel HUKHUX
KPECTLOBBIX U KOITYMKOBBIX ITO3BOHKOB MMEIOT IMIAPOBMUAHYIO (HOpMY, IpuyeM TOJILIMHA 3aKIafoK
MEXXII03BOHOYHBIX JVICKOB Ipe06yajaeT TOMIMHY 3aK/IaoK Te/l I03BOHKOB U cocTapysieT 22,0-24,0
MKM, a TOJII[MHA 3aK/Ia[JOK TeJl T0O3BOHKOB paBHa 16,0-18,0 MM (puc. 2).

.
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Puc. 2. Carurranbssiii cpes sapoabima 13,0 mm TK]I. Oxpacka reMaTOKCHIIHOM M 3031IHOM.
Muxponpenapart. O6. 8, ok. 7: 1 - 3aK/ITagKy Tell HO3BOHKOB; 2 — 3aK/IaIKV ME&KII03BOHOYHBIX IVICKOB;
3 - 3aKmajKa NuIeBofAa; 4 — 3aK/IagKa NedeHn; 5 — 3aK/IagKka MesoHedpoca.

Y mpepgnnopos 15,0-17,0 mxm TK]I BbicoTa Tenm mo3BOHKOB focturaet 50,0 -55,0 MKM, TonmHa
MEXXII0O3BOHOYHBIX OUCKOB cocTasideT 10,0-14,0 MKM, a B LIEHTPa/bHOM YacTU JVICKa €ro TOJIIMHA
MEHbIIIE Y cOCTaBAeT Bcero 5,0-6,0 MKM. B 1jeHTpasbHOM Y4acTy [AMCKOB IIPUMBIKAIOIIX TeJl II03BOH-
KOB, IPEMMYILECTBEHHO B TPY/JHOM M ITOSICHUYHOM OT/i€/IaX OINpe/ie/IAI0TCA He3HAYUTEIbHbIE TOIOCTH
3aII0/IHEHHbIE OCTaTKaMI CIIMHHOI Xop/bl. C TelaMu IPyIHbIX I03BOHKOB COEMHAIOTCSA 3aK/Ia/IKM pe-
6ep. B MecTe UX coenyHeHMs IPOCIEKNBAECTCS paspeXkeHe Me3eHXMMbI, HO CyCTaBHasl IOJIOCTh ellle
He OIIpefiensaeTcs.

Tena M03BOHKOB IpeJiCTaB/IeHbl OIHOPOIHO MacCOil KIIeTOK Me3eHXUMBI, A/ipa KOTOPbIX IIPeNMY-
I[eCTBEHHO OKPYITION ()OPMBIL.

CregyeT OTMETUTD, YTO B MEXIIO3BOHOYHBIX OTBEPCTUAX OOHAPY)KMBAIOTCS 3aKTaJKy CIIMHHO-
MO3TOBBIX y3710B pa3Mepamu — 20,0-30,0 MKM, KOTOpbIe 3HaUMUTETbHO OO/MBIINX Pa3MepOB B LICITHOM 1
MMOSICHUYHOM OT/Ie/Tax.

Y mpepmnonos 19,0-20,0 mxm TK]I Tesra I03BOHKOB TPYAHOTO ¥ HOSCHUYHOTO OT/EIOB MpuOIN-
YKEHHOIT IPAMOYTO/NbHON dopMbl. VIx BIicoTa paBHa 25,0-27,0 MkM, mmmpuaa 900,0-950,0 MxM. Mex-
II03BOHOYHBIE VICKM INIPEJCTABIEHbl YeTKON IUIACTMHKOJM ME3€HXVMHBIX KJIE€TOK TONIIVHONM B IeH-
TpanbHON yactu 20,0-22,0 MKM, a B nepudepudeckoin — 24,0-26,0 MxM. CIITHHOMOSTOBBIE Y3JIbI IIPeN-
MYILeCTBEHHO OBa/IbHOI ()OpMbI, cGOPMUPOBAHHbIE Ha BCEM IMPOTXKEHNY CIIMHHOTO Mo3ra (puc. 3).

Tena 1IejiHBIX TO3BOHKOB OBA/IbHOI (OPMBI, UX TOMIMHA gocTuraer 60,0- 62,0 MKM, IMpUHA —
100,0-106,0 mxM. B MecTe coeHeHNA € TIOTIEPEYHBIM OTPOCTKOM OIIPEENAETCA HE3HAYUTEIbHOE CY-
JKeHe, TTOTIepeYHOe OTBEPCTE OTPOCTKA MIAPOBYHOI (POPMBI, CMELIEHHOE B BEeHTPATbHOM HaIlpaB-
neHun. B mpenenax oTBepcTuit onpeyenseTcs Mo3BOHOYHAs apTepusi. [lyry mo3BOHKOB copMMUpoOBa-
HBI, B MeCTe X COeIMHEHN C TeJIOM II03BOHKA OIpefie/iAeTCsA TOHKMIA IUVIOTHBI C10ii Me3eHXUMbl. K
IiepefiHell TOBEPXHOCTH [T03BOHKOB IUIOTHO IIPU/IETAIOT I/TyOOKYe MBIIIIBI IIel. B T03BOHOYHOM Ka-
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HaJle HaXOJUTCs CIIMHHOM MO3T, B KOTOPOM IPOCTIEKMBAETCS KaK Cepoe, TaK 1 6eoe BelecTBO, a TaK-
K€ LIeHTPaIbHbIN KaHaJL

HepsHble oTpocTku (0yAylye IIaCTUHKY IIO3BOHKOB) KOPOTKIUE, €fiBa Pa3BOCHHBIE, OIPe/eisi-
I0TCSL TAK)XKe IIOIepeyYHble OTPOCTKI. HepBHbBIE OTPOCTKM COEAVHEHDI IVIOTHO PaCIONIOKEHHBIMI KOJI-
JIaTeHOBBIMY BOJIOKHAMM, Hanbojiee BHYTPEHHNE U3 KOTOPBIX 00pasyloT CBO€OOPa3HYI0 TOHKYIO MeM-
Opany.

CnenyeT NOg4epKHYTh O HEKOTOPOM OT/IMYUI B MHTEHCMBHOCTY POCTAa HEPBHBIX OTPOCTKOB T'PY/i-
HBIX II03BOHKOB. IIpoc/iexeHa MIEHTUYHOCTb BO MHOTMX OTHOILIEHMAX Pa3sBUTUA MOACHUYHBIX I10-
3BOHKOB I10 CPAaBHEHNIO C IPYJHBIMIL.

OpHako, IOIepeYHbIl OTPOCTOK IOSICHUYHOTO ITO3BOHKA COOTBETCTBYET pPeOEpPHOMY SIEMEHTY,
a HACTOALIMI IIOIIEPEYHBINI OTPOCTOK (6y,uy1u1/n71 IOTIO/THUTE/IbHBIN) YMEHbIIAETCS IO He3HaYMTe/Ib-
HBIX pa3MepOB U pasMellleH MeXX1y pebepHBIM U CYCTaBHBIM OTpocTKamMu. COCLIeBUIHBI OTPOCTOK Ha
VICCTIETyeMOIl CTafiuyl BHYTPUYTPOOHOTO pasBUTHA He omnpepensercs. [lepenHsas npoponbHas CBsA3Ka
IIPENCTAB/IEHA B BUJE PBIXJIOTO TsKa COEAVHNUTE/IbHON TKAHML.
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Puc. 3. ®ponranpusii cpes npegmrona 20,0 mm TK]I. Okpacka reMaTOKCIIITHOM 1 3031THOM.

Muxkpomnpenapat. O6. 8, ok. 7: 1 - Te/la HIO3BOHKOB; 2 — Me>KII03BOHOYHbBIE AVICKY; 3 — pedpa;
4 - MONMOCTh B IIpenenax rpyjHbIX NIO3BOHKOB; 5 - CIMHHOMO3TOBbI€ Y31bl.

Y npennnonos 30,0-40,0 mm TK]] HacunThiBaeTCs 35 MO3BOHKOB, Tela KOTOPBIX IIPE/ICTAB/IEHbI OfI-
HOPOJHOI Maccoll K/IEeTOK, fifpa KOTOPBIX MTOYTY OfIMIHAKOBBIX Pa3MepPOB, PacIO/IOKeHHbIE XaOTNYHO
Ha $OHe IPO3PAYHOI TPOTOIIA3MbI KJIETOK.

Me>K1103BOHOUHBIE IVICKY MIMEIOT O0jIee MTHTEHCUMBHYIO OKPAcKy. BeicoTa Te/l T03BOHKOB B IIE/THOM
OTJieIe TO3BOHOYHMKA Konmebercs or 100,0 no 120,0 MM, B rpygHOM oTfene cocTtassAeT 130,0-140,0
MKM B IIOACHMYHOM U BEPXHEM KpecTioBoM gocturaeT 160,0-170,0 MKM.

TonmyHa eHTpaTbHON YacTU MEXIIO3BOHOYHBIX IVCKOB paBHa 18,0-20,0 MxM, a epudepndeckas
4acTh BCEX JIUCKOB YTOJIIEHHAs U KoleOeTcs B Ipefenax 26,0-32,0 MKM.

CHVHHOMOSIOBBIE Y3/IbI IPEUMYIIEeCTBEHHO LIAPOBMIHOM (OPMBI HAOMIONAIOTCA BHOIb BCETO
CIIMIHHOTO MO3Ta. Y3/Ibl OKPY>Ke€HBI TOHKOJ MEe3eHXVMMHOM KaIICy/Ioil TommuHo 5,0-6,0 MkM (puc. 4).

B Me>XI103BOHOYHBIX AMCKAX IPYAHBIX IO3BOHKOB OIPefe/A0TCs OBaIbHOM (OPMBI IIOTIOCTY IIIN-
puHoit 20,0-22,0 mxm. Kak nepepnss, Tak u 3ajHAA OIPOJOIbHbBIE CBA3M IIPOCIEXKNBAIOTCS BJO/Ib BCe-
IO II03BOHOYHOIO CTOJOA.
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