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MOP®OTEHE3 IIIUTOIOAIEHOI 3AJI03H LIIYPIB
MOJIOYHOI'O IIEPIOIY
IICJISI IPEHATAJIBHOI JI1i
CTA®IIIOKOKOBOI'O AHATOKCHUHY

®epoceea O.B.

OpnepkaHo pe3yJbTaTd LIONO TEMIIB MOpdoreHesy
LIMTONOMIOHOT 3aJI03H IiCiIs BHY TPILIHBOILIITHOT aHTUTeHHOT
Iii cTadiJOKOKOBOrO aHATOKCHHY. [IpeHaTanbHE BBEICHHS
cTa(iIIOKOKOBOTO aHATOKCHHY MpHU3Besio A0 (HOpMyBaHHS
OiTbII  BHPaXEHOTO  CTPYKTYPOYTBOPDEHHS  €JIEMEHTIB
MapeHXiMH 1 CTPOMH, ajie BOHK MaJId O3HAKH (YHKI[IOHATBHOT
HE3pLIOCTi, L0 MHPHU3BEIO0 A0 HAasBHOCTI MOpP(OIOTivYHOT
KapTHHU TilOTUPE03y BXKe Micist HapomxeHHs (mypu 1-7
JOOH MOCTHATAIFHOTO OHTOTEHE3Y). 3 MOYATKOM CePeIHBOrO
MonouHoro mepiogy (7-21 moba KHUTTS) 3 SIBISETHCS
niMmdoruTapHa  iHQIIBTpaIs B OKpEeMHX JiITHKaX
LIATOMOIIOHOT 3aJ103H, BinOyBaeThCsA npedynoBa
CHUHTETUYHOr0 amapaTry Ta mpouecy pe3op0uii Kkojoiny,
TOOTO MOYMHAETHCS (YHKIIOHAIBHE <JI03pIBaHHI» BXKE
MOpdoI0oTigHO c(HOPMOBAHHX CTPYKTYp. Taki ckaukonoaiOHi
3MiHHM B HIMTONOAIOHIH 327031 eKCIIepUMEHTATbHUX TBapHH
O0yMOBJICHI ~ CHCTEMHHM  MNpCHATAJIbHUM  AHTHICHHHM
HAaBaHTQKEHHSAM OpraHi3My B [iJIOMy Ta HOCHTh
IIPHCTOCYBaJIbHO-KOMIICHCATOPHHUIT XapakTep.

KnrouoBi ciioBa: mmTomoniOHa 3ayo3a, aHTHIEH,
cTadiIOKOKOBHH aHATOKCHH, MOP(HOTeHE3, eKCTIEPUMEHT.
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MOP®OTEHE3 IUTOBATHOM KEJE3bI KPBIC
MOJIOYHOI'O TIEPHOJA
HOCJIE IPEHATAJIBHOI'O JEMCTBUS
CTAPHNIIOKOKKOBOI'O AHATOKCHHA
®enoceesa O.B.

IMomyuenbl  pe3ynbraTl O  Temmax  MopdoreHesa
IIUTOBHU/IHON JKeJe3bl I0CIe BHYTPUIUIOAHOTO aHTHUI'€HHOTO
BO3ICHCTBHS CTa(UIOKOKKOBOTO aHaTOKcHHA. [IpeHaranbHOe
BBEJICHHE  CTa()MIOKOKKOBOrO  aHATOKCMHA  HPUBEIO K
(opmupoBanHuo 0osee BBIPAXEHHOIO CTPYKTYpOOOpa30BaHHs
9JIEMEHTOB ITAPEHXUMBI W CTPOMBI, KOTOPbIE MMEIH IpPU3HAKA
(YHKIMOHATIBHOM  HE3PENIOCTH, 4YTO IIPUBEIO K  HAIHYHIO
MOp]OITOrnuecKol KapTHHBI THIIOTHPE03a yiKe MOCIEe POXKACHHS
(kpsicer 1-7 cyTok mocTHaTajgbHOro oHroreHesa). C Havyamom
cpemHero MosouHoro neproza (7-21 cyTKu KH3HHU) MOSIBISIETCS
numbormTapHas MHQWIBTPAUMs B OTAGNBHBIX — y4YacTKax
LIMTOBH/IHOM JKeJIe3bl, IPOMCXOAUT NEPECTPOIKa CHHTETHIECKOTO
anmapara ¥ Ipolecca pe3opOLry KOJUIOHAA, TO eCTh HauMHACTCS
(bYHKUMOHATIBHOE — «CO3DEBAaHHE» YK€  MOP(OIOTHYECKU
cOpMUPOBAHHBIX CTPYKTYp. Takue ckaukooOpa3HbIe H3MEHEHHS

B IIMWTOBUIHOM  XKelese OKCIIEPUMEHTAJIBHBIX ~ )KUBOTHBIX
OGyCHOBﬂCHLI CUCTCMHBIM npeHarajibHbIM AHTUTI'CHHBIM
BO3ICHCTBHEM Ha OpraHnvusm B IeIoM, n HOCHUT

HPUCTIOCOOUTENIBHBIC-KOMIIEHCATOPHBII XapakTep.
KnroueBble ciioBa: IUTOBHAHAsS OKejle3a, AHTUIEH,
CTa(pUIIOKOKKOBBII aHATOKCHH, MOP(HOTeHEe3, IKCIIEPUMEHT.
Penenzent €pommenko I'.A.

ULTRASTRUCTURAL ORGANIZATION FEATURES OF PERIODONTA L TISSUES AFTER

TWELVE WEEKS OF OPIOID INFLUENCE
e-mail: fikvolodymyr@ukr.net

In the experiment on white rats, ultrastructurati&s of periodontal tissues were carried out agaie background of
twelve-weeks opioid action. Animals were subjedtethtramuscular injections of an opioid analgesith a gradual increase in
the mean single dose every two weeks. The initiaedvas 0.212 mg/kg, and within 11-12 weeks the d@s increased up to
0.3 mg/kg. The results of submicroscopic studiegeh@vealed the progression of chronic sclerosifarmation in the
periodontium and the development of regeneratiestjd deficiency of epitheliocytes, endotheliall€elnd the periodontium
structural components, which was caused by a leng-bpioid action.

Key words: periodontium, rat, opioid, ultrastructure.

The work is a fragment of the research project “lgloo-functional features of organs in the prand postnatal periods
of ontogenesis, under the influence of opioidsdfsapplements, reconstructive surgery and obesityéte registration
No.0120U002129

Periodontal diseases of a dystrophic-inflammat@tyre are quite widespread in practically most
age groups with more than 75% of the populatioecadid worldwide, which is an important socio-meldica
problem [1, 3, 6, 12, 13]. In particular, a numltadrresearchers consider generalized periodontitis a
polyetiological disease with various mechanismsathogenesis [5, 6, 13]. In numerous disorders of
metabolism that cause the development of morphtdbgianifestations in periodontal tissues, compboa
occurring under the influence of narcotic intoxicatplay a significant role [4, 8]. It should beted that the
pathology of organs and tissues in the oral cavitppioid-dependent persons has not been sufflgient
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studied, which prompts the need for scientific aesle, including experimental models [9, 14, 15]eRuthe

ethical aspects of human material use, animal rsaatel widely applied in experimental medicine, et t
the necessary information can be obtained and sinaly the tissues and organs structural organizatn

be performed with a gradual worsening of the paiiohl process [10, 7, 11, 14].

However, questions about the beginning of the patitphological changes development in the
structural components of the periodontal compleg,dynamics of the opioid analgesic effect assuming
the mean single therapeutic dose on the worseritigese changes in terms of hemodynamic disorders,
as well as on the emergence of oral cavity pathiogaitroflora against the background of the prolesg
opioid action. In future, this will permit to soltke problem of figuring out the scheme for thdsanges
correction at the early and late stages of chropioid exposure.

The purpose of the work was to study the features of periodbrissues ultrastructural
organization against the background of chronic exp® to opioid analgesics for twelve weeks under
experimental conditions.

Materials and methods. The studies were performed on 22 white adult 4. A5-months old
Wistar male rats weighing 160 — 270 g. In the expent, the animals were divided into two groupse Th
first group was intact rats (10). In the secondugroanimals (12) were daily administered nalbuphine
opioid analgesic intramuscularly, belonging todgheup of opiate receptor antagonist agonists, 4attays.
The starting dose was 0.212 mg/kg. During the 1d Hhweeks, the mean single therapeutic dose was
increased up to 0.3 mg/kg, taking into accountntfean weight of the study group. Controls were 8, rat
intramuscularly injected with normal saline. Thepersimental animals were kept under vivarium
conditions and the material was collected accordingenerally accepted rules. Before sampling, the
animals were euthanized by intraperitoneal admtisih of sodium thiopental (25 mg/kg). For
ultrastructural examination, pieces of soft periaab tissue were used in the area of the maxiléarg
mandibular gingival papilla. The obtained tisswgments were immediately placed for fixation ine?2
solution of glutaraldehyde and into 1% solutiormsimium tetroxide in phosphate buffer with pH 7.2.4-
Subsequently, dehydration of tissue fragments éoladls and propylene oxide was carried out and the
samples were embedded into a mixture of epoxy sesith araldite [2]. Ultra-thin sections were made
using the UMTP3m ultramicrotome, followed by costimg with uranyl acetate and lead citrate and
studied in detail with PEM-100-01electron microseop

Results of the study and their discussiorElectron microscopic studies have shown that @ th
control group rats, the ultrastructural organizatid periodontal tissues was preserved. The myéiked
flat epithelium of the gingival mucosa had the uisagered structure of cells, nuclei were roundpsth
nucleoli were dense, organelles were present. Himgontium components were clearly structured,
intercellular substance interlayers, collagen Bbé&broblasts, fibrocytes were visualized. Microaiatory
bed vessels had a well-defined structure of thet#mtiium and the basement membrane. Submicroscopic
examination of the animal gums mucous membranelaitty-term administration of opioid analgesics for
twelve weeks revealed profound changes in allatisilar components.

In the basal layer of the epithelium in the spard pf gums, most of the epitheliocyte nuclei have
uneven contours, karyolemma forms deep invaginatiétaryoplasm of electron light, nucleoli with
segregated granular and fibrillar components. teérlar contacts are damaged, reduced in some.area
Intercellular spaces are unevenly contoured andlyneslarged, which is a sign of spongiosis. Cyasph
of the spinous layer epitheliocytes includes digfysarranged thickened bundles of tonofilamentghin
perinuclear zone, electron-lucent anhistic striegwrith formation of vacuole-like structures aregant,
indicating the development of partial necrosis. Tkayolemma forms invaginations, nucleoli are
segregated (fig. 1). In the cytoplasm of the granlayer epitheliocytes, many electron-dense kgralin
inclusions of different sizes are found.

Most nuclei of gingival crest epitheliocytes havaewen contours, the karyolemma forms
invaginations. The karyoplasm is electron-lucentleoli are absent. In the basal layer cells cg®pl, most
organelles are damaged. Mitochondria have reducgsdtas, diffusely vacuolated. There are few
tonofilaments, they are either fragmented or lysgdrcellular contacts are indistinct, reducedréhare also
unevenly enlarged intercellular spaces. In themtayer, the cytoplasm of the epitheliocytesides many
osmiophilic, irregularly shaped inclusions that /farmed due to the increased keratinization.

In the attached part of the gums, significant clearig epitheliocytes, apoptosis phenomena, were
found. In the nuclei there are signs of karyorexid karyolysis, karyolemma is osmiophilic. Charastie
is the of subplasmolemmotic vacuolation of the pldem and large-sized non-structural osmiophikaar
present in the epitheliocytes. Lysis and fragmeortabf the tonofilaments, as well as the organelles
destruction are caused by the progression of nealoinges in the cell (fig. 2).
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Fig. 1. The epitheliocyte ultrastructure in the tegliium Fig. 2. Epithelium ched part of the gatns after

spinous layer of the rat gingiva spare part aftefhie weeks of opioid twelve weeks of opioid administration. 1 — karyady® — vacuolation

administration. 1 —karyolemma invaginations, 2 -—cleali of the perinuclear zone, 3 — necrotic changes & dftoplasm.

segregation, 3 — vacuole-like structures, 4 — titmoent bundles. Electronogram. Approx. 14,000.

Electronogram. Approx. 12,000.

Electron microscopic studies have also revealedquoced changes in the structural components
of the periodontium. The ultrastructure of fibradilg which showed signs of destruction in the riucle
invagination of the karyolemma, is significanthgtlirbed. There are few organelles in the cytoplasey,
are destructively altered. Significant destructancollagen fibers, their fragmentation and degtonc
have been found. There is a pronounced edema afhtlbephous component of the intercellular substance
of the connective tissue. The structure of fibresyis significantly altered, macrophages are agtilzand
there are degranulated tissue basophils.

The performed ultrastructural studies have estadgdisprofound changes in the vessels of the
hemomicrocirculatory bed. During this period of e#ment, the lumen of the blood capillaries isefill
with blood cells, mainly erythrocytes, and thereaisludge effect. The of endotheliocyte nuclei are
destructively altered, they are small, their pyénds present, with predominance of heterochromiatin
the karyoplasm. The karyolemma produces deep inatighs. In the cytoplasm of endothelial cells,
damaged organelles, a small number of pinocytagicles were found. Sclerotic changes progress, as
evidenced by the presence of collagen fibers inpdmévascular space. The basement membrane is not
distinctly contoured, it is thickened in some areas

' : ’ Submicroscopically, dilated venule
lumens with phenomena of congestion are
observed in the late experimental period. In
many endothelial cells, the nuclei are
significantly altered, and the karyoplasm is
osmophilic. The characteristic feature is
numerous protrusions and focal lamination of
the endothelial cell surface. In the cytoplasm,
organelles are destructively altered, vacuole-
like formations are of different size,
phenomena of mitochondrial vacuolation are
found, which is the first sign of cell autolysis.

- : Perivascular spaces are significantly enlarged,
Fig. 3..U.Itrastru.ct.ure qf the rat gingival mucos;nule after twelve the basement membrane is not distinctly
weeks of opioid administration. 1 — wide lumen wihythrocytes, 2 — - . . .
vacuole-like structures in the cytoplasm, 3 — baeadbf tonofilaments. Contoured’ and it is conS|derany thickened in

Approx. 9000. some areas (fig. 3).

The experimental modeling results of long-term ap&xposure in rats correlate with the data of
ultrastructural study in patients with gingivitischgeneralized periodontitis [1, 4]. Twelve-weekpa@sure
to the opioid mediator revealed submicroscopicptigfound changes in the cellular components of the
gingival epithelium, the periodontium connectivestie, and the components of the periodontium
hemomicrocirculatory bed. With a long-term opiofteet, apoptosis phenomena occur, necrotic changes
progress, vacuolation of the perinuclear zone gepked, indicating evidence of partial necrosis.

The obtained results also confirm the data on thesad the hemomicrocirculatory bed components
in the periodontium and accordingly the developnoéiissue ischemia and hypoxia, which is also @ine
the dominant signs in the periodontitis pathogensj. Since there are no results of studies on the
periodontal cell components submicroscopic chaimgdgnamics at the late stages of experimentalidpio
exposure, it was not possible to compare them thighdata of other researchers.

D, 5
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The performed ultrastructural study of soft perioiddtissues revealed the progression of chronic
sclerosing inflammation and the development of megative-plastic deficiency of epitheliocytes,
endotheliocytes and the periodontium structural poments due to long-term opioid action.

Prospects for further research are to carry out amparative analysis of pathomorphological changesttie
periodontium at different times of opioid exposanel to develop a scheme of probable correctivestfe
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OCOBJIMBOCTI YJIbTPACTPYKTYPHOI
OPTAHIBAILII TKAHHH ITAPOJJOHTA
YEPE3 ABAHAILSATH THKHIB OIIOITHOTO
BILINBY

®ik B.b., [1aasToB €.B., Kpusko 10.4.

B ekcnepuMeHTI MpOBEACHO YyIbTPACTPYKTYpHi
JOCII/UKEHHST HapoJOHTY INpH [il OMmOiAiB MPOTAroM
JIBaHAILTH TIDKHIB. TBapuHam HPOBOANIIH
BHYTPIIIHBOM'SI30BI 1H'€KIIi OMIOITHOTO aHaJIbreTHKA 3
MIABUIICHHSIM pa30Boi J03M KOXHi 2 TmwxkHi. [loyaTkoBa
no3a — 0,212vr/kr, mpotsirom 11 — 12rmxHiB 36BN
1o 0,3 mr/kr. Onepxani pe3ysibTatd CyOMiKPOCKOMIUHUX
JOCII/UKEHh BCTAaHOBWJIM IPOTPECYBaHHS XPOHIYHOTO
CKJICPO3YIOYOT0 3amanbHOro IMPOIeCy B MapoOJOHTI i
PO3BUTOK  PEreHEpPaTOPHO-TIACTUYHOI ~ HEJOCTATHOCTI
CMITETOIUTIB, eHAOTENIOUHUTIB 1 CTPYKTYpHHX CKJIATOBHX
MepioIOHTA, 0 00YMOBIICHO TPHUBANOI Ji€l0 omioina.

KawuoBi caoBa: mapoioHT, I[Iyp, OMiOix,

VIIBTPaCTPYKTYpa.
Crarrs Hagidinuia 28.08.201%.

OCOBEHHOCTHU YJABTPACTPYKTYPHOU
OPTAHM3AIIAY TKAHEM ITAPOJOHTA
YEPE3 IBEHAIIIATH HEJAEJb OITMOUIHOI'O
BJIMSHUSA
®uk B.Bb., ITanxsToB E.B., KpsiBko 10 .41.

B IKCTICPUMEHTE [POBE/ICHBI yIBTPACTPYKTypHbIC
HCCJICMOBAaHMS MApOJOHTAa MPH JACHCTBHSA ONHOUIOB HA
MPOTSDKCHWM  BEHAAIATH Heneldb. JKUBOTHBIM  HPOBOIMIN
BHYTPUMBIIICYHBIC HWHBEKIMH OIMHMOWAHOIO AaHAIBIETHKA C
MOBEIIIICHUEM Pa30BOM JT03bI KaxIple 2 Heenn. HavansHast no3a —
0,212wmr/kr, B Teuenne 11 — 12uenens yBenunummu g0 0,3 mr/kr.
[Mony4eHHbIe pe3yabTaThl CYOMUKPOCKOIMMYCCKUX HCCIICIOBAHUI
YCTaHOBWIIH MPOTPECCHPOBAHKE XPOHUYECKOTO
CKJIEPO3HPYIOLIET0 BOCMANUTENBFHOTO Mpoliecca B MApPOAOHTE U
pa3BUTHE  PEreHepaTOPHO-IUIACTUYECKOH  HEJIOCTATOYHOCTH
SMUTETUOLHUTOB, JHAOTEIUOLUTOB U CTPYKTYPHBIX COCTABIISOIINX
MEPHOIOHTA, YTO OOYCIOBIICHO IJIUTEIBHON IEHCTBUEM OMHOUIA.

KinwueBble  cjioBa: MApOJOHT,  Kpbica,  OIHUOWI,
YIBTPacTPyKTypa
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