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BTOPUHHA BIOMIHEPANI3ALIA
B XOAl EMBPIOFEHE3Y KOPOHKW IKOJ1 KOLUEHAT

[Toka3zaHo, 1110 BTOpHHHA OloMiHepai3allis Bil0yBaeThCs B CTAIII0 A3BOHY 3yOHOTO (POITIKY-
na, Tpoika SIKOTO 3/TIHCHIOETHCS 3aBISKH MIKPOCYIWHAM POMIXKHOTO IIapy IYJIbITH eMajie-
BOTO OpraHa. Y I Mmepiojl YTBOPIOIOTHCS J[Ba THITA TU(PEPEHITIHOBAaHUX aMeJI00IacTiB.
Knrwuosi cnosa: biominepanizayis, amenooniacmu, eHamenin.

Emansb € Bucokocmeniani3zoBaHOO CTPYKTY-
POIO, TBEP/ICTH 1 MIIHICTB SIKOT 3yMOBJIEHa 0CO0-
JUBOCTSIMH TKaHWHHOI opraHizalii, uio Bigoy-
Ba€ThCS B XOJ1 aMeJIoreHe3y. 3rijHO 3 JaHUMH
JiTepatypH, i OiomiHepamizallis Bij0yBa€eThCs
B TpH eTanu: |-if — IepBUHHA MiHEepai3allis Ha
MMOYaTKOBUX CTaliAX (hOpMyBaHHS 3a4aTka 3yoa
B CTaJIii Kynona; 2-if — BTOpHHHA MiHepalTizais
Ha CTajil yTBOPEHHS I3BOHY Ipu (pOpMyBaHHI
€MaJIeBOTO OpraHa; 3-i — MiHepai3arlis, ToB’ si-
3aHa i3 MPOPi3yBaHHAM KOPOHKH 3y0a.

[Ipouec Giominepasizalii emasni Ha Oioxi-
MIYHOMY piBHI IpeJICTaBICHUH B JIiTEpaTypi 10-
CHUTB 100pe, ajie MOpQOIIOTiuHA XapaKTEPUCTUKA
JIAHOTO Tpoliecy BUBUEHA HenocTarHbo [1-3].
Hawmu 3po0inieHa cripo6a Oinbll morimoIeHoro
JOCII/PKeHHsT 2-T0 eTamny OiomiHepasizamii B
xo/1i eMOpioreHesy emari 3y0iB. HeoOximHo Bif-
MITHUTH, III0 B TIPOIIECi TIEPBUHHOI MiHEpaTi3amii
B3/I0BK €MaJIeBO-ICHTHHHOTO KOPJIOHY YTBOPIO-
I0ThCS craboMiHepali3oBaHi TKAHWHHI CTPYK-
TypH, IPH IbOMY ITIEPBUHHA €Mallb € HE3PLIOHO i
cknamaerses Ha 30 % 13 OpraHigHOTO MaTPUKCY
i Ha 70 % i3 MmiHepanbHHUX coieil. B xomi BTO-
pUHHOI MiHepaJi3aiii emaii BinOyBa€eTbcs TO-
CTYIOBE 3MEHILIEHHS OPraHiYHOTO MaTPUKCY Ha
KpHUCTaJH Tigpokcuanarury [4, 5].

MeToro JaHOTO JOCTiIKEeHHS OyJI0 BUBYCH-
Hs1 Mopdororii 3auarka 3y6a B cTaii A3BOHY.

Marepiaj i metonu. JlocmimkyBanu 40TH-
U 3yOH — IKJIN 3 HIDKHBOT IIeJIeNTH HOBOHAPO/I-
’KEHHUX KOIIEHAT. [1J1s1 1IboT0 3a0Mpasty mmaTod-
KW HIDKHBOI meneny, ¢ikcysanu B 10%-Bomy
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PO34HHI HEHTpaIbHOTO (POPMATiHY, BUKOPHCTO-
ByBaJH rnapadiHoBy MPOBOJIKY, TOTIM 3pi3H 3a-
0apBIIIOBAIM FEMATOKCHIIIHOM 1 €03UHOM, ITiK-
podykcunom 3a BaH ['i30H, LIIUK+ankiiianoBumM
cuHIM Ta 3a XapToMm.

PesyabTaTu Ta ix 00ropopenHsi. Bropunna
MiHepai3allis eMaji BiOyBa€eThCs MPH YTBO-
peHHi 3a4arka 3y6a B ctajii 13BonHy. [Ipu oMy
(hopMyrOThCS TOPOHK 3y0a Ta ioro OOKOBi TpaHi.
Ha BepxiBmi ropbmka 3y0a myInbIia eMalieBoro
opraHa arpoQyeThCs i HABKOJIO YiTKO BUpake-
HOTO 1apy ameno0macTiB GopMyOThCS KPOBO-
HOCHI CyJIHU B 30€PEKECHOMY MTPOMI>XKHOMY I11a-
pi myabmu emasneBoro oprana. Came 3aBJIsKU Ha-
SIBHOCT1 LIMX CYJHH BiOyBaeTbcsi Tpodika au-
¢depenniiioBannx aMmenoOmacTiB i yTBOPEHHS
MpHU3MOBOI eMati. Mix amenobnacTaMu i mpu3-
MOBOIO €MaJITI0 BUSBISIOTHCS 3aJIMIIKH HaHO-
cepis, 3abapBiIeHNX B TeMHO-()i0IIETOBHH KO-
mip. [1ix mpu3mMoBOO eMaslTi0 BU3HAYAIOTHCS TO-
MOTEHHI TEMHO-()10JIETOBOTO KOIbOPY JIISTHKH
oesnpusmoBoi emarni. [llap genTuny 3abaps-
JFIO€THCS B USPBOHUHN KOJIIP, TIPH LIOMY OIOHTO-
OJIaCTH PO3MIIIYIOTBCS B OUTBII TIMOOKHX Ii-
JISTHKaX MyJIbIH 3yOHOTO COCOYKa 1 MAIOTh JIEIIO
arpodoBane snpo. Jlana OyaoBa eManeBoro
OpraHa CIloCTepiracThCst Ha OOKOBHX TTOBEPXHSIX
JI3BOHY, B TOM Yac K 0€3M10CEPEHBO B JUITHKAX
ropOvka ameno0acTu MarTh 3BUBUCTHH X1] 1
B OLTBIIIOMY CTYTIEHI BUpaXKeH1 AUISTHKH IPH3MO-
BOi emaui (puc. 1).

3 MeTOr0 OUTBIT TITMOOKOTO BUBYCHHS TIPO-
[ecy aMeJIoreHe3y Ta BTOpHHHOI MiHepaizamii
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Puc. 1. 3auaTok 3y0a B CTait0 J3BOHY:
1 — KPOBOHOCHI CYIMHH MPOMIXKHOTO APy MYJbIH €MaJIeBOr0 OpraHa; 2 — aMenooaacTu; 3 — emMallb;
4 — neHTHH; 5 — 3yOHMI COCOYOK; 6 — OJIOHTOONACTH. 3a0apBICHHS FeMaTOKCHIIIHOM Ta €03MHOM, X 100

eMaJti HaMH TIPOBE/ICHI MIKPOCKOITIUHI JTOCJiI-
JKEHHSI IPH BEIMKOMY iMepCiiHOMY 301JIbIIICHH.
BcraHoBieHO, 110 HAa GOKOBHX IpaHsIX J3BOHY
CIIOCTEPIraroThCsl YTBOPEHHS IBOX AU(EpeHTIi-
HOBaHUX THITIB aMeJIO0IaCTiB.

[Nepmwmii T XapaKTEPHU3y€ETHCS HASIBHICTIO
Ha y3ypoOBaHiii arikajJbHii TOBEPXHI CEKPETOp-
HUX TpaHy/ y BUIJISLII HAaHOCEepuTiB. Sapa nux
amennobmacTiB 6a30¢inbHI, BATATHYTOT (hOpMHU i
3aiiMaroTh JIENI0 eKCIICHTPHYHE OJIOKSHHS BiJI-
HOCHO YITKO BHpakeHOoi 0azanmpHOi MeMOpaHH
MYJIBIH €MaJIeBOTO opraHa. besnocepenHpo 10
1iei MeMOpaHu MiIX0IATh MikpocyauHu. Bpa-
XOBYIOUH TiCTOJIOTIYHY OyZI0BY mudepeHIiiiioBa-
HUX aMeJo0JIacTiB MEPIIOTro THUITY, MOKHA JTy-
MarTH, 10 BOHU MPUIMAIOTh y4acTh B aKTHBHOMY
TPAHCIOPTI HEOPTaHiYHMX 10HIB 13 KamiJIspiB ve-
pe3 nuToIia3My, (GopMyrodH KpUCTaiH TiIpo-
okcuanaruty. Jpyruii Tun amenoOiacrtiB Mae
[IaJKy anikaibHy MOBEPXHIO, B iX IHUTOIIIAa3MI
BHSBIISIIOTBCS PI3HUX PO3MipiB Bakyori. Smpa
aMeo0acTiB APYTroro TUMY MiKHOTHYHI, O€3-
MOCepeHBO MPUJIISTAOTh 10 0a3anbHOI MeMOpa-
HU, MAlOTh OBAJIbHY, iHOMI BUTATHYTY (hopmy.
CriocTepiraeTbCsi PO3MUPEHHS MIKKIIITHHHUX
MPOCTOPIB MiXK aMeI00IacTaMu JIPyroro TUITY
Ta IPWICIMMHU eMaJIeBUMU MTpU3MaMH (puc. 2).

BropunHa MiHepaiizatiis emali, 3riHo 3 Ja-
HUMH JIiTEpaTypH, CyIpOBOIKY€ETHCS 3HAUHIM
3HWKEHHSIM BMICTY OpPTaHiYHUX KOMITOHEHTIB.
BinOyBaetncs maitke 100-200-kpatHe 3MeH-

LIEHHS KUIBKOCTI OLJKIB, @ TAKOK 3MIHIOETHCS
iX amiHokucioTHud ckian. Ha doni po3namy
aMIJIOTeHIHY 3aTPUMYEThCS JIeTpaiallis eHaMe-
JiHY, SKHI TICHO 3B’s13aHUH 3 KpHCTaJlaMu ara-
TUTiB. JlaHuii 01710K emMalli MiCTUTh BUCOKY KOH-
LIEHTPAIIiF0 CepUHY I acmapariny, o gochopu-
JIFOIOTHCS 1 SBJSIFOTHCS TOTEHLIHHUMH HYKIIea-
TopamMu MiHepaiizamii. Buxoasiuu 3 naHux Ji-
TepaTypH, MOYKHA CTBEP/KYBATH, 1110 010K eHa-
MeJIiH CHHTE3y€EThCs MU epeHITliHOBAHNMH aMe-
Jo0JIacTaMy TEPIIOTro THITY 1 YTBOPIOE€ OOKOBI
rpaHi KpUCTaliB Tigpokcuanaruty. CHHTE30Ba-
HUH B TIOTIEpEIHIH cTafii eMOpioricTorenesy, Oi-
JIOK aMeJIOTeHiH 9acTKOBO ab0 MOBHICTIO pYyii-
HYETHCS 1 CMITOKCHYHO BUTICHSIETHCSI 10HAMU
kainblito ta pochopy [2, 4-6].

Harmi mociipkeHHs Ipru3MoBoi emati 3y0iB
[IOKa3aJIi BUPAKEHY IIOCMYTOBaHICTh EMaJIeBHX
pu3m (puc. 3).

3a JaHUMM JITepaTypH, CBITII CMYXKKH, 5K
PO3TANIOBYIOTHCSA MK TEMHUMH CMYKKaMHU
MIPU3MOBOI eMaJi, BiAMOBIJAIOTh JIOKATi3amii
Oinka eHameniny. B po6oti [7] manuii mpouec
PO3IIHIOETHCS K TOOOBUI PUTM B IiSUTBHOCTI
ameno0JIacTiB.

Omxe, MOYKHA CTBEPIKYBATH, IO TIPOLIEC BTO-
PHHHOI MiHepami3alii emal CynpoBOAKYEThCS
CEKpeIIi€r0 eHaMeo0acTaMuy O1JIKIB €HAMEITIHIB,
SIKI IPUBOASTH 10 PyHHYBaHHS aMEJIOTCHIHY.
Kpim Toro, 3a paxyHOK eHaMelliHy BiOyBaeThCsI
piCT KpUCTamy TiAPOOKCUATIATUTY B IIUPHUHY.
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Puc. 2. PyitnyBanHa HaHOC(epiB qudepeHIliiioBaHuMH aMenodaacTaMu 1-ro Ta 2-ro TUMIB:
1 — cynuHM MPOMIXKHOTO IIapy MyJIbIN €MaJeBOr0 OpraHa; 2 — amenobaactu 1-ro tumy; 3 — amenobmac-
TH 2-TO THITY; 4 — eMaJieBi IPU3MH 31 CITA0KOF0 MiHEepalTizalli€to; 5 — eMaJieBl MPU3MHU 3 CHIIBHOKO MiHe-
pastizaiiiero; 6 — 6e3npu3MoBa eMalib; 7 — NCHTUH. 3a0apBIICHHS TEMaTOKCHIIHOM Ta €03uHOM, x 1000

Puc. 3. IlpusMoBa emaib 1KOJ:
1 — emasneBi mpu3Mu; 2 — TEMHI CMYKKH MPU3MOBOI eMai; 3 — CBITJIi CMY>KKU IPU30BO1 eMaJli.
3abapenenns MK + anpuianoswuii cunii, x 1000

3a manumu JI.I. danina ta oro mociiaoB-
HUKIB [3, 7], emaneBuii opraH He Mae CyJuH.
OpHak, SIK CBiT4aTh OTPUMaHI HAMU JIaHI B CTa-
JIiT0 I3BOHY TPH BTOPUHHIN MiHepati3ailii, 4iTKO
BU3HAYAIOTHCS KPOBOHOCHI CY/IMHU TIPOMIKHOTO
mapy myJjblid emaneBoro oprana. Lli cyauau
aHACTOMO3YIOTh 0 KPAK JI3BOHY 3 CyJUHAMH
ME3EHXIMaILHOIO MIIIIEUKa.

BucHoBku

1. ocimkeHHs moKasaiy, o, Ha BiqMIHy
BiJl mepBUHHOI, BTOpuHHAa OioMmiHepadi3a-
misi emaii 3yOHOro 3auarka 3/iHCHIOETHCS B
crajito A3BoHY. Tpodika ameno0sacTiB Ha
IbOMY €Tami Bifi0yBaeThCsl 3aBASIKM MiKpO-
CYJIMHAM ITPOMIXKHOTO IIIapy MyJIbIH eMaJIeBOTO
oprasa.
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2. [Ipu BropuHHIN OGioMiHepaizamii yTBO-
PIOIOTHCSI J1BA TUITH TU(EPEHIIIHOBAHNX aMeI0-
Omacri. [lepmmii Tvi cuHTE3y€E €HAMeliH 1 Gop-
My€ KpUCTAJIX TiJPOKCHAIIATUTY, APYTHH — Ma€
[JIaJIKy aliKajbHy TIOBEPXHIO Ta B IIUTOTUIA3MI
BaKyoJIi Pi3HHX pO3MIpiB, IO CBIJYUTH MPO
aacopOIiiHy QyHKIIIIO IUX KIIITHH.

Chnucok Jiteparypu

3. 3aBAsKu pUTMivHOMY (DYHKI[IOHYBaHHIO
TQepeHIiioBaHuX aMeT00IaCTiB BiI0yBa€ThCS
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I1.A. TI'acroxk, H.B. Pouxo, T.B. Hosocenvuesa

BTOPUYHASA BUOMUHEPAJIM3ALUA B TIPOLECCE SMBPUOTIEHE3A KOPOHKH KJIBIKOB KOTAT
IToxa3aHo, 4TO BTOpHYHAsI OHOMHHEPAIH3aLHMs IPOMCXOIHT B CTaJHIO KOJIOKOJIa 3yOHOT0 (hosinKya,
Tpo(HKa KOTOPOTro OCYIIECTBISICTCS Oarofapss MUKPOCOCYAaM IPOMEXKYTOYHOT'O CJIOSI ITYJIBIIBI SMAJICBOTO
oprana. B stor nepuox oOpasytorcs nBa Tuna auddepeHIMpoBaHHbIX aMenT00IacToB.
Kniouegwie cnosa: ouomunepanuzayus, amenodiacmel, IHAMENUH.

P.A. Gasyuk, N.V. Royko, T.V. Novosel’ceva

SECOND BIOMINERALIZATION IN THE PROCESS OF EMBRYOGENY OF CROWN OF DOG-TEETH

OF KITTENS

Second biomineralization takes place in the stage of bell of dental follicle the trophism of which is
carried out due to the microvessels of intermediate layer of mash of enamel organ. Two types of differen-

tiated ameloblasts appear in this period.

Key words: biomineralization, ameloblasts, enamelin.
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