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Fluorides that enter the human body during the development and formation of enamel directly affect the enam-
eloblasts and cause mineralization and teeth fluorosis disorders. In severe fluorosis forms, cell damage during min-
eralization leads to the formation of enamel defects. The study of morphological features of enamel and dentin in
dental fluorosis was performed. The material for the morphological study was taken from the central incisors and ca-
nines of the upper jaw, which were removed according to orthodontic indications in people aged 16 to 30 years. The
morphological features were studied on thick and thin native and histochemically colored sections (Sudan Il + Schiff
reaction + alcyan blue) and sections pollinated with gold and silver with a pollination layer thickness of 20-30 nm.
Structural features of enamel and dentin were studied using binocular magnifier MBS-9, light, and scanning elec-
tron microscopes. Studies have confirmed significant morphological changes in dental fluorosis, especially severe.
Uneven distribution of acidic glycosaminoglycans and neutral mucopolysaccharides in all enamel and dentin layers,
in the form of homogeneous alcian-positive masses in the affected areas and CHIC-positive fibrous structures were
found. Histochemical studies have shown that amorphous, prism-free areas of enamel damage, depending on the
fluorosis severity, can reach the enamel - dentin border in some places and are painted in intense purple. Amorphous,
prismless substance areas are localized in the enamel near the lamellae and are characterized by the destruction of
the enamel prism direction and their partial or complete fragmentation. The enamel of enamel prisms and Retzius
lines was observed in enamel with visually unchanged structure.

Electron microscopic examination of enamel affected by fluorosis also shows and confirms that, along with the
preserved fibrous structures on the enamel surface, amorphous masses are determined, in which single fluorapatite
crystals are observed. According to scanning electron microscopy, the enamel structure o in fluorosis is more con-

trasting than normal.
Key words: fluorine, fluorosis, mineralization.

Relationship of the publication with the planned
research works. The work is a research work fragment
of Poltava State Medical University: “Development of
pathogenetic prevention of pathological changes in the
oral cavity of persons with internal diseases” (No state
registration 0121U108263).

Introduction. Scientific studies indicate that the
direct toxic effect of fluoride on enameloblasts during
the development and formation of enamel leads to a
violation of its mineralization and prolonged admission
to the occurrence of dental fluorosis. Fluorides cause
mineralization disorders by stopping the development
of enamel prisms and, in severe forms, lead to cell dam-
age, forming enamel defects [1, 2].

When studying the ultrastructure of enamel affected
by fluorosis using scanning electron microscopy, chang-
es were found in the level of mitochondria and secre-
tory granules of enameloblasts, which is associated with
violations of mineralization processes. In polarized light,
these changes look like double refraction on the surface
and under the surface layers of enamel [3, 4].

With severe fluorosis, there is a clarity decrease in
the contours of the structural enamel units and the focus
of its complete decay. Several authors point to changes
in the structure of Retzius lines or their enhanced pat-
tern and Gunther-Schreger bands [5, 6].

It is known that the above processes occur during
the enamel maturation (secondary mineralization), not
evenly over time, but in the form of successive waves.
The highest level of enamel mineralization in the surface
layer gradually decreases in the direction of the enamel-
dentin boundary, just forming parasons and diaphons
(Gunther-Schreger bands). The final enamel maturation
occurs after the tooth eruption, primarily due to cal-

cium, phosphorus, and fluoride from saliva, which are
included in the hydroxyapatite crystals, forming enamel
growth lines — Retzius lines.

This study aimed to determine the morphological
enamel and dentin features in fluorosis in Poltava region
residents.

Object and methods of research. The material for
morphological examination was the central incisors and
canines of the upper jaw, which were removed accord-
ing to orthodontic indications in people aged 16 to 30
years. Of these, seven intact teeth, seven teeth affected
by mild fluorosis, and six teeth — moderate and eight
teeth — with severe fluorosis.

The morphological features were studied on thick
and thin native and histochemically colored sections
(Sudan IIl + Schiff reaction + alcyan blue) and sections
pollinated with gold and silver in the GDP-4 installation,
pollination layer thickness 20-30 nm. Structural fea-
tures of enamel and dentin were studied using binocu-
lar magnifier MBS-9 at 16, 32 times magnification, light
microscope Rathanow M-79053, and scanning electron
microscope REM-100J at an accelerating voltage of
10-15 kV, at a magnification of 50 to 2000 times. The
photoprotocol of the study was performed at different
magnifications.

Research results and their discussion. The results of
morphological studies show that fluorosis of mild, mod-
erate, and severe forms has a stereotypical histopatho-
logical picture.

With a mild form of fluorosis on native and histo-
chemically stained sections, there was a thickening of
the cuticular layer due to the appearance of Schiff reac-
tion + alcyan blue positive fibrous structures, increased
lamellae pattern, uneven staining of some bundles of
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Figure 1 — Fluorosis, mild form: the uneven color of the enamel
prism tufts in the Retzius lines direction. Staining: Sudan Il + Schiff
reaction + alcyan blue. Magnification: x126.
enamel prisms in the direction of the Retzius line and

redistribution of acidic glycosaminoglycans.

These compounds partially or wholly disrupt the di-
rection of the enamel prisms and are characterized by
the growth of fibrous connective tissue. Moreover, the
disappearance of the S-shaped direction of the enamel
prism beams is observed in the enamel thickness and
is absent in the area near the enamel-dentin border
(fig. 1).

The morphological picture of fluorosis of a moderate
form looks a little different. In this case, there is destruc-
tion and homogenization of enamel prism beads, char-
acterized by a blue color on acidic glycosaminoglycans
or partial destruction and their fragmentation and loss
of clear orientation.

In most samples, the deposition of pigmented par-
ticles in the enamel is observed along the entire enamel
width, almost to the enamel-dentin boundary (fig. 2).

Studies of native thin sections in severe fluorosis
have shown that areas of amorphous substance are
usually localized near the lamellae and are character-
ized by almost complete or complete destruction of the
direction of enamel prisms and their partial or complete
fragmentation (fig. 3).

Therefore, studies have confirmed significant mor-
phological changes in dental fluorosis, especially severe.
Uneven distribution of acidic glycosaminoglycans and
neutral mucopolysaccharides in all enamel and den-
tin layers, in the form of homogeneous alcian-positive

Figure 3 — Fluorosis, severe form: accumulation of acidic
mucopolysaccharides in enamel area with damaged structure.
Staining: Sudan Il + Schiff reaction + alcyan blue.
Magnification: x126.

Figure 2 — Fluorosis, moderate form: destruction and
homogenization of enamel prism beads, lamellae fragmentation.
Staining: Schiff reaction + alcyan blue. Magnification: x126.
masses in the affected areas and Schiff-positive fibrous
structures were found. Histochemical studies have
shown that amorphous, prism-free regions of enamel
damage, depending on the fluorosis severity, can reach
the enamel-dentin border in some places and are paint-
ed in intense purple. The enamel of enamel prisms and
Retzius lines was observed in enamel with visually un-

changed structure.

Electron microscopic examination of enamel affect-
ed by fluorosis also confirms that, along with the pre-
served fibrous structures on the enamel surface, amor-
phous masses are determined, in which single crystals
of fluorapatite are observed. According to scanning
electron microscopy, the enamel structure in fluorosis
is more contrasting than normal. Unstructured, homo-
geneous masses are observed near enamel destruction
masses and in other regions (fig. 4).

Most likely, the detected changes are due to the se-
verity of dental fluorosis and depend on the completion
of mineralization processes. That is, the toxic effect of
fluoride in the period of primary and secondary min-
eralization leads to the development of fluorosis ero-
sive-destructive form because, in the weakened area,
fluoride continues to act after tooth eruption. Fluoride
intake only in the period of tertiary mineralization, due
to saliva, usually leads to weak lesions, only the surface
layers of the enamel.

Conclusions. Thus, morphological studies have
shown that in moderate and severe fluorosis, enamel
prisms are partially replaced by a compound in the form

Figure 4 — Fluorosis, severe form. SEM. Magnification: x250.
Marking: 1 — fibrous structures; 2 — homogeneous masses; 3 —an
area of enamel destruction.
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of fibrous structures and the main substance, which Prospects for further research. The data of mor-

is more typical of organic rather than mineral compo- phological study received by us should be taken into
nents. Such pathomorphological changes in the hard

tissues of the teeth in fluorosis should be taken into ac- i )
count when prescribing complex therapy with particular ~ Methods development of prevention and treatment in
emphasis on drugs for mineralization. modern dentistry.
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MOP®ONOrNIYHI OCOB/IUBOCTI EMAI TA AEHTUHY NPU ®N1IIOOPO3I 3Y6IB

HikoniwwuHa E. B., IneHko H. M., HikoniwwuH I. A.

Pe3tome. besnocepesHilt TOKCUYHKUI BNANB GTOPY Ha eHamenobaacTu y nepios po3BUTKY Ta GOpMyBaHHA eMani,
npvBOAUTL [0 MOPYLIEHHA il MiHepanisauii, a Npy TpMBaNOMy HaAXOAKEHHI A0 BUHUKHEHHA datooposy 3ybis. Bi-
[0MO, WO BULLE3ragaHi npouecy BiabysatoTbCa MNif, Yac A03piBaHHA emani (BTOpUHHOIT MiHepanisauii). ABTopamu
npoBeAeHo BM3HaYeHHA MopdonoriyHux ocobnmsocTenn emani Ta 4eHTUHY Npu GAooposi 3y6iB pisHOro cTyneHs
BaKKocTi. MaTtepianiom ans mopdosioriyHOro AocniaKeHHs 6ynM TOBCTI Ta TOHKI ricToximiyHO 3abapsneHi wnipu
Ta wnidu 3anuatoBaHi 30/10TOM i cpibiom, BUroTOB/EHI i3 3y6iB, BUAANEHUX 32 OPTOAOHTUYHMMM NOKA3AHHAMM.
CTpyKTypHi 0cobnmBOCTi emani Ta LEHTUHY BUBYAMCA 33 AONOMOTo0 BiHOKYAAPHOI IynK, CBITIOBOrO Ta CKAaHYOYO-
ro eIleKTPOHHOro MikpocKkonis. 3a ciabkoi dopmu dopo3y Ha Widpax BigMi4anocb, NOCUNEHHA PUCYHKY Namer,
HepiBHOMipHe 3abapBneHHA AeAKUX XKMYTKIB eManeBMX NPM3M 3a HanpAMKOM NiHill PeTumyca Ta nepeposnogin
KUCAUX Tniko3amiHornikaHiB. Mpu ¢pAtooposi nomipHoi popmm BigMiYaeTbCA PYyMHYBAHHA Ta TOMOTreHi3aLis XXMyTKIB
emaneBunx NPMUsMm, L0 XapaKkTepm3yBanocb 6AakUTHUM 3a6apBAEHHAM Ha KUCAI F1iKo3aMiHOMiKaHW abo YacTkose
pyliHyBaHHA Ta ix dparmeHTauis abo BTpaTa YiTKOI OpieHTAL,i NO BCil WKPUHI emani. Jocaig)eHHaMK Wwipis npu
bnooposi TAXKKOT GOpMM BCTAHOB/IEHO, WO AiNAHKM amopdHOi cybcTaHLii, AK NpaBuo, NoKanisyroTbcs Nobamsy
NlaMen i XapaKTepusyrTbCA MalixKe NOBHUM PYMHYBAHHAM HaNpPAMKY eMasieBUX NPU3M, AKi Y AEAKUX AiNAHKaX f40cA-
ratoTb emMasieBO — AEHTUHHOT MeXKi i 3abapBeHi y iHTEHCMBHO dioneToBuiA Konip. B emani 3 Bisya/ibHO HE3MiHEHOO
CTPYKTYPOLO CrocTepiranacb MOCUIEHA YiTKICTb eManeBMx NPU3Mm Ta NiHin PeTuiyca. [laHi CKaHyto40i e1eKTPOHHOI Mi-
KpocKonii cBia4aTh, WO CTPYKTYpa emani npu ¢paooposi 6inbll KOHTPACTHA, HiXK Y HOpMi. [inAHKK AeCTpyKLi emani
npeactaBnieHi 6e3CTpyKTYPHUMKU, FOMOreHHUMKN Macamu. OTXKe, BCTAaHOB/IEHI NaTOMOPdOOriUHi 3MiHM  TBEpANX
TKaHWH 3y6iB npu Gptooposi cnig BpaxoByBaTH NPY NPU3HAYEHHI KOMMNEKCHOI Tepanii 3 0co6/MBUMM aKLEHTOM Ha
npenapaTv 414 miHepanisadii.

Knwouosi cnosa: ¢T1op, datoopos, miHepanizauis.

MORPHOLOGICAL FEATURES OF ENAMEL AND DENTIN IN DENTAL FLUOROSIS

Nikolishyna E. V., llenko N. M., Nikolyshyn I. A.

Abstract. The direct toxic effect of fluoride on enameloblasts during the development and formation of enamel,
leads to a violation of its mineralization, and with prolonged admission to the occurrence of dental fluorosis. It is
known that the above processes occur during the maturation of the enamel (secondary mineralization). The au-
thors studied the morphological features of enamel and dentin in dental fluorosis of varying severity. The material
for morphological examination was thick and thin histochemically stained sections and sections dusted with gold
and silver, made of teeth removed for orthodontic indications. The structural features of enamel and dentin were
studied using a binocular magnifier, light and scanning electron microscopes. With a mild form of fluorosis on the
sections there was an increase in the pattern of lamellae, uneven color of some tufts of enamel prisms in the di-
rection of the Retzius lines and redistribution of acidic glycosaminoglycans. In moderate fluorosis, destruction and
homogenization of enamel prism beads is observed, which was characterized by blue staining on acidic glycosami-
noglycans or partial destruction and their fragmentation or loss of clear orientation along the entire width of the
enamel. Studies of sections of severe fluorosis have shown that areas of amorphous substance are usually localized
near the lamellae and are characterized by almost complete destruction of the direction of enamel prisms, which in
some areas reach the enamel — dentin border and painted in intense purple. Enamel of enamel prisms and Retzius
lines was observed in enamel with visually unchanged structure. Scanning electron microscopy data show that the
structure of the enamel in fluorosis is more contrasting than normal. Areas of enamel destruction are represented
by unstructured, homogeneous masses. Therefore, the established pathomorphological changes of the hard tissues
of the teeth in fluorosis should be taken into account when prescribing complex therapy with special emphasis on
drugs for mineralization.

Key words: fluorine, fluorosis, mineralization.
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®mopudu, wo Hadxod0ame 00 0p2aHi3My AOOUHU Y nepiod po3sUMKY ma hopmy8aHHA emarni, be3nocepedHbo
enausaromes Ha eHamen0b6aacmu i BUKAUKAOMb MopyweHHA ii miHepanizayii ma 8UHUKHEHHA ¢noopo3y 3ybis.
lMpu maxkux opmax haropo3y MOWKOOHEHHA KAimuH 8 nepiod miHepanizayii npusodume 00 ymeopeHHs
Odegpekmis emani. lposedeHo 8uB4YeHHA MOPEOso2idHUX ocobausocmeli emani ma OeHMUHy npu paoposi
3ybis. Mamepianom 019 Mopos02iuH020 00CNIOHEHHA 839Mi UeHMPAsbHI pi3yi ma ikna sepxHboi wenenu, wo
8U0QAANUCA 30 OPMOOOHMUYHUMU MOKA3aHHAMU Y atodeli sikom 8i0 16 0o 30 pokie. Bug4eHHA Mopghos02idHUX
ocobausocmeli npogedeHe HA MOBCMUX MA MOHKUX HOMUBHUX MaA 2icmoximiyHo 3a6apsneHux waigax (CydaH
Il + LUNK + anvbyiaHosili cuHili) ma wighax 3anuno8aHUX 30/10MOM | CPibsOM MOBUUHOIO Wapy 3anusaeHHs
20-30 HM. CmpyKmypHi ocobausocmi emani ma 0eHMuHy e8usyaauca 3a 00rnomoz0to biHoKynapHoi aynu MbC-
9, €8iMa08020 MA CKAOHYHO4020 enekKmpoHHO20 MiKpocKonis. [posedeHi docniduceHHs niomeepounu cymmesi
MOpP@ono2iuHi 3MiHU npu aroposi 3ybis, 0cobauso maxdckoi popmu. BcmaHosneHo HepisHoMipHUl po3nodin
Kucaux eniko3amiHoasnikaHie ma HelimpasnsbHUX MyKononicaxapudis 8 ycix wapax emani ma 0eHmuHi, y eu2naoi
20MO2EHHUX Q/bUIAH-MO3UMUBHUX MAC y OinaHKax ypauceHHA | LUMK-no3umusHuUx 80/J0KHUCMUX CMPYyKMYyp.
MposedeHi 2icmoximidHi 00CniOHeHHA NoOKA3anu, uo amop@dHornoldibHi, 6e3npusmeHHi OinAHKU YypareHHA emarni,
8 3an1exHOCMIi 8i0 MaAMKocmi oopPo3y, Moxyme y OeaKux micysax 0ocaeamu emaneso - OeHMUHHOI Mexi i
3a6apeneHi y iHmeHcusHo gionemosuli Konip. JinaHKu amopgHoi, 6e3npusmeHHOi cybcmaHuii, nokanisyromeca e
emani nobausy namesn i xapakmepusyromecs pyUHy8AHHAM HAMPAMKY eMasnesux npusm, ix 4aCMKO80H Yu MOBHO
pazmeHmauyieto. B emani 3 8i3yanbHO HE3MIHEHOK CMPYKMYpPOK Cocmepi2anacs nocuaeHa Yimxicme emanesux
npusm ma niHili Pemyiyca.

EnleKmpoHHO-MIKPOCKOMiYHe O0CiOHeHHA eMari ypaxeHoi h1lo0po30M MAKOHC MOKA3YE i NiOmeepOHcye, W0
nops0 3i 36epexeHUMU B80IOKHUCMUMU CMPYKMYypPaMu Ha NO8epxHi eMasi 8USHAYAKMbCA AMOPGHI MAcu, 8 AKUX
crocmepiearomocs NOOOUHOKI Kpucmanu ggmopanamumy. AK ceaidyams 0aHi CKaOHYH4YO0I en1eKmpoHHOT MiKpOCKonii,
CmpyKkmypa emasi npu ¢oopo3si 6inbw KOHMPACMHA, HiX Y HOPMI.

Kntouosi cnosa: ¢gmop, pstoopo3s, miHepanizayis.

38’A30K ny6niKauii 3 nAaHOBMMM HayKOBO-A0-
cnigHummu pobotamu. Pobota € dparmeHTOM HayKo-
BO-A0CNIAHOI poboTn MoNTAaBCbKOro AepyKaBHOro me-
OMYHOro YyHiBepcuTeTy: «Po3pobka naTtoreHeTU4Hoi
NPodiNaKTUKM MATONOTNYHUX 3MiH Y MOPOXKHUHI poTa
oci6 i3 BHyTpiWHIMKM xBopobamu» (Ne aepskaBHOI pee-
cTpauii 0121U108263).

Bctyn. HayKoBi foChifXKeHHA BKasyloTb, WO 6e3mno-
cepeaHifi TOKCMYHUIA BNAnB GTOpy Ha eHamenobnactu
y nepiog, po3BUTKY Ta popmMyBaHHA eMani, NPMBOAUTD
[0 NopyLweHHA il miHepanisauii, a npu TpuBaaomy Haj-

XOOMKEHHI [0 BUHUKHEHHA dntooposy 3ybis. PTopuan,
BUK/IMKAOTb MNOPYLUEHHA MiHepani3aLii, WAAXOM 3yNnH-
KM PO3BUTKY eManeBux Npusam, a Npu TAXKKUX Gopmax
NpUBOAATb A0 NOLWKOAMKEHHSA KNITUH, 3 YTBOPEHHAM ae-
dekTiB emani [1, 2].

Mpn BMBYEHHI YNALTPACTPYKTYPU emani, ypaxeHoi
$Noopo3om 3a AOMNOMOroH PACTPOBOI €NeKTPOHHOI
MiKpOCKoNii, BCTAHOBAEHI 3MiHM Ha PiBHi MITOXOH-
OPiVi Ta CEKPETOPHUX FPaHyN eHamenobnacTis, 3 Yum i
noB’A3y0Tb NOPYLUEHHA NpoueciB MiHepanisauii. Y no-
NAPU30BAHOMY CBIiTAi, AaHi 3MiHM BUMNA[AKOTL, AK NO-
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PucyHok 1 — ®nioopos, cnabka popma: HepiBHOMIpHe 3abapBaeHHs
KMYTKIB emanieBUX NPM3M 3a HaNPAMKOM NiHil PeTunyca.
3abapsneHHs: CyaaH llI+LUNK+anbuiaHoBuit cuHiii. 36.: x126.

OBilHE MpoMeHenepesioMIEHHA Yy MOBEPXHEBOMY i Y
nia noBepxHeBomy Lapax emani [3, 4].

Mpu Taxkkomy GAOOPO3i BiAMIYAETLCA 3HUMKEHHSA
YITKOCTiI KOHTYPiB CTPYKTYPHMX OAMHMLb emani Ta BOr-
HULWa ii NOBHOro po3snagy. Paa aBTOpiB BKa3ykTb Ha
3MiHK y 6yaoBi NiHin PeTuiyca abo ix nocuneHunin manto-
HOK, a TakoXK cmyr lyHTepa—LUperepa [5, 6].

Bigomo, Wo BuwesragaHi npouecu BiabysatoTbcA
nif Yac Ao3piBaHHA emani (BTOpUHHOI MiHepanisau,ii),
He PIBHOMIPHO 3a 4YacoMm, a Yy BUMAAI NOCNIAOBHUX
XBWAb. Halibinblu BUCOKMIA piBeHb MiHepanisauii emani
B NMOBEPXHEBOMY LUApi MOCTYNOBO 3HWKYETbCA B Ha-
NPAMKY eManieBo-AEHTUHHOT MeXKi, AK pas i yTBOPOHYM
napasoHu Ta giadoHu (cmyru fyHTepa-LUperepa). KiHue-
Be 403piBaHHA eMani BifbyBaeTbCA Nicna NpopisyBaHHA
3y6a, BXKe binblue 32 paxyHOK Kanblito, dochopy, dTopy
i3 CIMHMK, LLLO BKAHOYAKOTHLCA B KPUCTANIM FigpOKCManaTu-
Ty, YTBOPIOKOUM POCTOBI NiHii emani — niHii PeTumnyca.

MeTol0 AQHOro [OCNIAMKEHHA CTasio BUM3HAYEHHA
MmopdonoriyHnx ocobnmeocTen emani Ta AEHTUHY MpuU
bnooposi y MelKaHL,iB MNoATaBCbKOTo perioHy.

O6’eKT i meToau AocnipKeHHA. MaTepianom ans
MOPONOFYHOrO AOCAIAKEHHS B3ATI LLEeHTPanbHI pisui
Ta iKNa BEPXHbOI LWenenu, Wo BUAANAANCA 33 OPTOAOH-
TUYHUMW MOKa3aHHAMM y Ntogel Bikom Big 16 o 30
POKiB. 3 HWUX iHTAKTHUX 3ybiB Cim, Cim 3yb6iB yparkeHux
Ha ¢nopo3 cnabkoi dopmu, wWicTb 3y6iB — nomipHOI
dopmu Ta Bicim 3ybiB — TAXKKOI popmm d0opo3y.

BuBueHHA mopdonoriyHnx ocobnmsocTen npose-
[eHe Ha TOBCTMUX Ta TOHKMX HATMBHMUX Ta TiCTOXiMIYHO

PucyHok 3 — ®ntoopos, TaxKa popma: HakonuueHHA KMIMC B
AiNAHLi emani i3 nopyLieHoto CTPYKTypoto. 3abapBaeHHs:
CyaaH llI+WWNK+anbuiaHoBKid cuHin. 36.: x126.

PucyHok 2 — ®nioopos, nomipHa popma: pyiiHyBaHHA Ta
romoreHi3aujia }XMyTKiB emaneBux npusm, pparmeHTaLia namen.
3abapsneHHsa: LUMK+anbuiaHoBuiA cuHil. 36.: x126.

3abapsneHux wnidpax (CymaH lll + LUMK + anbuiaHoBil
CUHIN) Ta wnidax 3anuaoBaHMX 30/10TOM i cpibiom B
ycTaHoBui BYI-4, toswmHo wapy 3anuneHHa 20-30
HM. CTpYKTypHi ocobnuBocTi emani Ta AEHTUHY BWU-
BYanuCsA 3a gonomoroto biHoKynsipHoi nynu MBC-9
npw 36inbweHHi y 16, 32 pasis, CBIT/IOBOrO MiKPOCKO-
ny Rathanow M-79053 Ta CKaHylO4OMY e/IeKTPOHHOMY
Mikpockoni PEM-100J npu npucKoptoBasibHiA Hanpysi
10-15 KB, npu 36inblueHHi 306paxkeHHsa Big 50 Ao 2000
pasis. POTONPOTOKON AOCAIAKEHHA MPOBOAUAN NPU
Pi3HUX 36ibLUEHHAX.

Pe3ynbTatv gocnigiKeHHA Ta iXx o6roBopeHHA. Pe-
3yNbTaT NpoBeAeHUX MOPPOOFiYHMX [OCAIAKEHD
NoKasytoTb, WO GpoPo3 cNabKoi, MOMIPHOI Ta TAXKKOI
bopM Mae cTepeoTUNHY NaTOrCTONONYHY KapTUHY.

3a cnabkoi popmu GpitoOpPO3y Ha HATUBHMX Ta TiCTO-
XiMmivyHO 3abapBneHux wnidax BigMi4aN0Cb NOTOBLLEHHA
KYTUKYNIAPHOTO Wapy 3a paxyHok noasu LLUWUK + anbui-
QHOBW CUHIM NO3UTUBHUX BOMIOKHUCTUX CTPYKTYp, MO-
CUNEHHA MaNtoOHKY flaMen, HepiBHOMipHe 3a6apBneHHsA
OeAKUX MYTKIB emaneBux NpMam 3a HanpAaAMKOM NiHin
PeTunyca Ta Nnepepo3noAin KUCANX FNIKO3aMiHOIiKaHiIB.

BKasaHi CNo/lyKn YaCcTKOBO Y1 NMOBHICTIO MNOPYLUYIOTb
HANPAMOK XMYTKIB eMasieBUX NPU3M Ta XapaKTepusy-
IOTbCA PO3POCTAHHAM BOIOKHUCTOI CMONYYHOT TKAHUHM.
Mpuyomy, 3HUKHEHHA S -MOAIGHOrO HaMPAMKY KMYT-
KiB emaneBnx MpM3M CNOCTEPIraeTbCa MO TOBLi emani
Ta BiACYTHE y 30HI N06AN3Yy emaneBo-AeHTUHHOI MeXi
(puc. 1).

PucyHoK 4 — ®nioopos, Taxka popma. CEM. 36.: x250.
No3HayeHHA:
1 — BONIOKHUCTi CTPYKTYPU; 2 — FOMOreHHi macu;
3 — pinaHKa pecTpykuii emani.
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[Jeuo no-iHwomy Burnagae mopdonoriyHa KapTuHa
npu ¢aooposi nomipHoi dopmu. Y gaHomy BUNALKY
BiAMIYAETbCA PYMHYBAHHA Ta TFOMOTreHi3alia XMyTKiB
eManeBux Npu3aMm, LLO XapaKTepm3yBasiocb BJAKUTHUM
3abapBneHHAM Ha KuCAi rniko3amiHorikaHu abo vact-
KOBe pyMHyBaHHA Ta iX ¢pparmeHTaLia Ta BTpaTa YiTKOI
opieHTau,i.

B 6inbwocTi 3paskiB BigKnagaHHA MirMeHTOBaHMX
YaCTMHOK B eMasni crocTepiratoTbCa MO BCi WMPUHI
emMani, Maiixe 40 emanieBo-AeHTUHHOI Mexi (puc. 2).

[ocnigrKeHHAMM HaTUBHUX TOHKKX WAidiB npu pato-
0pOo3i TAXKKOI GOPMM BCTAaHOB/IEHO, LLO AiNAHKM amopd-
HOI cybCTaHLjii, AK NpaBWaO, NOKaNi3ylOTbCA MO6AU3Y
NaMen i xapaKkTepm3yrTbCA Malike NOBHUM YM NOBHUM
PYMHYBAHHAM HaNPAMKY eMasieBuUX Npu3M, iX YacTKo-
BOO UM NOBHOro ¢parmeHTauieto (puc. 3).

OTKe, NpoBeAeHi AOCNigKEHHA NiIATBEPAUAN CYTTE-
Bi MopdonoriuHi 3miHM npu Gpaooposi 3y6is, ocobanso
TAXKOI GopMUK. BCTaHOBNEHO HEPIBHOMIPHUIA po3noain
KUCAUX TNIKO3aMiHOMIKaHIB Ta HeMTpaNbHUX MyKOMO-
nicaxapuaisB B yCix Wwapax emani Ta AeHTUHI, Y BUrNAaj
rOMOTreHHMX afbLiiaH-NO3UTUBHUX MacC y AiNAHKAX ypa-
KeHHA i LUMK-No3nTUBHUX BONOKHUCTUX CTPYKTYP. Mpo-
BeeHi ricToXiMiuHi AocniaKeHHs noKasanu, Wwo amopo-
HonoAibHi, 6e3npu3MeHHi AiNAHKM yparkeHHsA emani, B
3aNeXHOCTI Bif, TAXKKOCTI GA0OPO3Y, MOXKYTb Y AEAKUX
MicLLAX AOCAraTM eManeBo — AEHTUHHOT MeXi | 3abaps-
JIeHi y iHTeHCUBHO dioneToBMin Konip. B emani 3 Bisyanb-
HO HE3MIiHEeHOI CTPYKTYPOIO CnocTepirasacs NocuaeHa
YiTKiCTb eManeBux NPU3M Ta NliHin PeTuiyca.

ENeKTpoHHO-MIKpOCKOMiYHE  AO0CANIgXKEHHA emani
yparkeHoi G00PO30M TaKOXK MOKA3ye i NiATBEPAKYE,
Lo nopsz 3i 36epekeHnMM BONOKHUCTUMW CTPYKTypa-

MW Ha NOBEpPXHi eMani BU3HaYatoTbca amopdHi macu, B
AKMX CNOCTEPiratoTbCcA NOOAMHOKI KpUcTanm ¢propanatu-
Ty. AK cBiAYaTb AaHi CKaHYOYOi e/IeKTPOHHOI MIKPOCKO-
nii, CTPYKTYpa emani npu Gpaooposi 6inbll KOHTPACTHA,
Hi’K y HOpMi. MobAun3y AinAHOK AecTpyKUid emani Ta B
iHLIMX MicTax cnocTepiratoTbeca 6e3CTPYKTYPHI, rOMOreH-
Hi macu (pumc. 4).

CKopilll 3a BCe, BUAB/MEHI 3MiHM 0BYMOBAEHI CTyne-
HeM TAXKKOCTI ¢p/itoopo3y 3y6iB Ta 3aneXaTb Bif, 3aKiH-
YeHOCTi npoueciB MiHepanisauii. To6To, TOKCMYHa Ais
dTOpPY Y Nepioa, NepBMHHOI Ta BTOPMHHOT MiHepanisau,ii,
NpYBOANTL A0 PO3BUTKY GIOOPO3Y EPO3UBHO-AECTPYK-
TUBHOI POpPMM, OCKiNbKM B ocnabneHint ainAanHui ¢top
NpoAoBXKyBaB AiATK i nicns npopisyBaHHA 3yba. Haaxo-
OyKeHHA GTopy TiNIbKK y nepiod TPeTUHHOT MiHepanisa-
LT, 33 paxyHOK C/IMHK, AK NPaBUI0, NPUBOAUTbL A0 CNab-
KUX yparKeHb, TibKM NOBEPXHEBUX LIApiB emani.

BUCHOBKU. TaKMM YMHOM, pe3ynbTaTh Mopdonoriy-
HOTO AOCNIAMEHHA NOKas3aau, Wo npuv NoMipHOMy Ta
TAMKOMY $/Il00OpPO3i emaneBi NpPU3MM 4YacTKOBO 3aMi-
HIOKOTbCA CMOJIYKOK Y BUINALI BOJIOKHUCTUX CTPYKTYP i
OCHOBHOI PEYOBUHMU, WO Binblue XapaKTepHo AN opra-
HIYHOI, @ He MiHepanbHOI KOMMNOHEHTW. TaKi naTtomop-
donoriyHi 3miHK TBEpANX TKaHWUH 3y6iB nNpu datooposi
CNif, BpaxoByBaTW Npu NPU3HaYeHHi KOMNAEKCHOI Tepa-
nii 3 0cobAMBMM aKLLeHTOM Ha npenapaTtu oaa MiHepa-
nisavi.

MepcnekTuBM noganblnx AocnigxeHb. OTpUMaHi
HamKM AaHi MopPONOriYHUX JOCAIAKEHDb AOLiIbHO Bpa-
XOBYBaTM B NOAA/NbLIMX HAYKOBUX PO3POOKax 3 METo
PO3BUTKY HOBUX METOZAiB NPOodiNaKTUKM Ta NiKyBaHHSA B
Cy4YacHiu ctomaTonorii.
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MOP®OJI0rNYHI OCOB/IMBOCTI EMAJII TA AEHTUHY NMPU ®/11O0PO3I 3V6IB

HikoniwwuHa E. B., IneHko H. M., HikoniwwuH I. A.

Pestome. be3nocepeaHi TOKCUUYHMIA BNAUB GTOPY Ha eHameno61acTu y nepios po3BUTKY Ta GOpMyBaHHA emanni,

NPUBOAUTbL A0 NOPYLUEHHS il MiHepani3aLlii, a Npyu TPMBANOMY HAAXOAMKEHHI 40 BUHUKHEHHA datoopo3y 3ybis. Bi-
OOMO, Lo BMLIE3ragaHi npouecun BigdbysatoTbca Mig vac Ao3piBaHHA emani (BTOPMHHOI MiHepanisauii). ABTopamu
npoBeAeHo BM3HaYeHHA mopdonorivHux ocobnmsocTein emani Ta AeHTUHY npu Gatooposi 3ybiB pisHOro cTyneHs
BaXKKocTi. MaTepianiom gna mopdonoriyHoro AocniaKeHHA 6ynM TOBCTI Ta TOHKI ricToXimiuHO 3abapsneHi waipu
Ta wnidu 3anuatoBaHi 30/10TOM i cpibsiom, BUroToBAEHI i3 3y6iB, BUAANEHMX 33 OPTOAOHTUYHMMM NMOKA3AHHAMM.
CTPYKTYpHi 0c061MBOCTIi eMani Ta LeHTUHY BUBYAAMCA 33 AONOMOTo0 BiHOKYAAPHOI IyNK, CBITIOBOFO Ta CKaHYOYO-
ro eNeKTPOHHOro MikpocKkonis. 3a ciiabkoi dopmum G0opPo3y Ha Widax BigMi4anocb, NOCUNEHHA PUCYHKY Namern,
HepiBHOMipHEe 3abapBNeHHA AEAKMX XMYTKIB eManeBux Npusm 3a HanpsmKom NiHiin PeTunyca Ta nepeposnogin
KUCAUX rNiKo3amiHornikaHiB. Mpu ¢atooposi nomipHoi popmm BigMivaeTbCa pyMHYBaHHA Ta TOMOTreHi3aLia XXMyTKIiB
emanieBMX NPU3M, LLLO XapaKTepm3yBanocb BAaKUTHUM 3a6apBAEHHAM Ha KUCAI riKo3amiHOMiKaHK abo YacTKkoBe
pyiHyBaHHA Ta ix pparmeHTaLia abo BTpaTa YiTKOI OpieHTaLi NO BCill WMpPUHI emani. JocnigKeHHAMM widis npu
dntooposi TAKKOT GOpMM BCTAHOB/IEHO, WO AiNAHKM aMopdHOi cybCTaHL,i, AK NpaBuo, NIOKaNi3ytoTbCs NO6AN3Y
Namen i XapaKTepmusyTbCA MaiKe MOBHUM PYIMHYBAaHHAM HanpPAMKY eManeBux NPU3m, AKi y AeAKUX AiNAHKax 40CcA-
raloTb emMasieBO — AEHTUHHOT MeXKi i 3abapBaeHi y iHTEHCMBHO dioneToBui Konip. B emanni 3 BidyasibHO HE3MiHEHO
CTPYKTYpPOLO crniocTepiranacb MOCK/IEHA YiTKICTb eManeBux NpM3M Ta AiHil PeTuiyca. [laHi CKaHyo40i e1eKTPOHHOT Mi-
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MopPoONOrIA

KpocKonii cBiag4aTh, WO CTPYKTYpa emani npu ¢paooposi 6inbll KOHTPACTHA, HiXK Y HOpMi. [inAHKK AeCTpyKLUi emani
npeacTaBfeHi 6e3CTpyKTYPHUMMU, FOMOreHHUMKM Macammn. OTXKe, BCTAaHOB/IEHI NaTOMOpPdOOriUHi 3MiHWM  TBEPANX
TKaHWH 3y6iB npu GAOOPO3i cnif BpaxoByBaTU NPU NPU3HAYEHHI KOMMJIEKCHOT Tepanii 3 0cO6MBUM aKLLEeHTOM Ha
npenapaTun gna MiHepanisauii.

Knrouosi cnosa: ¢T1op, ptoopos, miHepanisau,is.

MORPHOLOGICAL FEATURES OF ENAMEL AND DENTIN IN DENTAL FLUOROSIS

Nikolishyna E. V., llenko N. M., Nikolyshyn I. A.

Abstract. The direct toxic effect of fluoride on enameloblasts during the development and formation of enamel,
leads to a violation of its mineralization, and with prolonged admission to the occurrence of dental fluorosis. It is
known that the above processes occur during the maturation of the enamel (secondary mineralization). The au-
thors studied the morphological features of enamel and dentin in dental fluorosis of varying severity. The material
for morphological examination was thick and thin histochemically stained sections and sections dusted with gold
and silver, made of teeth removed for orthodontic indications. The structural features of enamel and dentin were
studied using a binocular magpnifier, light and scanning electron microscopes. With a mild form of fluorosis on the
sections there was an increase in the pattern of lamellae, uneven color of some tufts of enamel prisms in the di-
rection of the Retzius lines and redistribution of acidic glycosaminoglycans. In moderate fluorosis, destruction and
homogenization of enamel prism beads is observed, which was characterized by blue staining on acidic glycosami-
noglycans or partial destruction and their fragmentation or loss of clear orientation along the entire width of the
enamel. Studies of sections of severe fluorosis have shown that areas of amorphous substance are usually localized
near the lamellae and are characterized by almost complete destruction of the direction of enamel prisms, which in
some areas reach the enamel — dentin border and painted in intense purple. Enamel of enamel prisms and Retzius
lines was observed in enamel with visually unchanged structure. Scanning electron microscopy data show that the
structure of the enamel in fluorosis is more contrasting than normal. Areas of enamel destruction are represented
by unstructured, homogeneous masses. Therefore, the established pathomorphological changes of the hard tissues
of the teeth in fluorosis should be taken into account when prescribing complex therapy with special emphasis on
drugs for mineralization.

Key words: fluorine, fluorosis, mineralization.

ORCID aBTOpiB Ta iX BHECOK A0 CTaTTi:
Nikolishyna E.V.: 0000-0001-7345-4183 BPF
llenko N.M.: 0000-0001-7293-0432 &
Nikolishyn I.A.: 0000-0001-7984-3411 B¢

KoHonikT iHTepeciB:
ABTOPM 3asBAAIOTb NPO BiACYTHICTb KOHOAIKTY iHTEpECiB.

Appeca gns KopecnoHpgeHuii

HikoniwwnHa Enna BayecnasiBHa

MonTaBCbKUI AEPrKAaBHUI MeANYHUI YHiBepCUTeT
Appeca: YKpaiHa, 36011, m. MonTtasa, Byn. LLlesyeHka, 23
Ten.: +380666652969

E-mail: ellanikolishyna@gmail.com

A — KoHUenuia poboTn Ta au3aliH, B — 36ip Ta aHani3 gaHux, C — BigNOBIAaNbHICTb 33 CTaTUYHMIA aHani3, D — HanucaHHA cTaTTi, E — KpUTUYHUI
ornag, F— ocTaToyHe 3aTBEPAMKEHHA CTaTTi.

Cmamms Hadiliwna 20.11.2021 poky
CTaTTa NpUtHATA 40 APYKY 28.04.2022 poky

130 ISSN 2077-4214. BicHuK npo6nem 6ionorii i meguumnHm — 2022 — Bun. 2, Tom 2 (165)



