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THIy Ta IpH 3acrtocyBaHHi N-aunerunuucreiny sk
aHTHOKcHaaHTa. IIpoBeneHe IOCHIUKEHHS II0Ka3ayo, MI0
MOXXJIUBE, YIIKO/UKCHHS TOHKHX MEXaHi3MIB CHHTE3y Ta
cekpelii mepencepJHOro HaTPiiypeTHYHOrO MENTHAY MOXKE
OyTH NPUYMHOK BUHUKHEHHSI CEPIICBO-CYANHHOT MATONIOrii 38
YMOB ILYKPOBOTO mdia0eTy. 3acTOCyBaHHSAM IpenapariB
AQHTHOKCHAAHTHOI  aii  Oyno  BcraHoBieHo, mo  N-
ALETHILUCTETH YaCTKOBO 3MEHIIYE HAOPSK KapIHOMiOLUTIB,
MiABHUIIYE KUTBKICTh MEpeACEepIHUX TPaHyJ, IO MICTATh
nepencepaHnil HATPiMypeTHYHUI MeNnTH Ta CTUMYIIOE
aBrodarito. ba3yunch Ha MPOBEICHUX YIBTPACTPYKTYPHUX
IOCHIDKEHHAX  TEpelICepAHHX  KapAioMiomUTax  IpH
LYKPOBOMY [iabeTi MepLIoro THIly, BCTAHOBJIEHO, IO
YIIKO/DKEHHs OIIKOBOrO CHHTE3y Ta  HAKOIMYEHHS |
TpaHcopMaIlis aHOMAJIbHUX O1nKiB BinOyBaeThCs
emiMiHamier0  IX  [gBOMa  LULIX:  4epe3  yOIKBUTHH-
IpoTeacoMalibHy Ta aBTO(Aro-yiizocoMaibHy CHCTEMH.
ABTo(harocomu TpAIUISIOTHCA SK 3 MOIBIHHOIO MEMOPaHOIO
TOOTO HOBOYTBOPEHI, TaK i 3 OJUHAPHOIO MICJII KOHTAKTY 3
nmizocomamu. Ii mporecu 3MIHCHIOIOTHCS U MiATPUMKH
TOMEOCTa3y y KapAioMioLUTax Ta y Miokapai B minomy. [Ipu
MOPYLICHH]I LUX CHCTEM MOXKJIMBHH PO3BHTOK [iabeTHIHOL
KapJiomionarii.

Kio4oBi cjioBa: KapAioMiONHUTH IPaBOTo Mepecepas,
LyKpoBHH riabet y urypis, aBrodaris

Cratta Hagiiinua 15.06.201%.

THMAa M B YCIOBUSX mnpuMmeHeHnH N-ametunnucreina, Kak
aHTHoKcHaaHTa. [IpoBeneHHOE MCCleNOBaHUE MOKA3aJio, YTO
BO3MOJKHOE, IOBPEKACHHE TOHKHX MEXAaHH3MOB CHHTE3a U
CEKPELMH NPEICEPAHOT0 HATPillypeTHYECKOro MEeNTH A MOXKET
OBITh IPUYNHON PA3BUTHUS CEPACUHO-COCYUCTON MTATONIOTHH B
ycHoBHAX caxapHoro guabera. IlpuMeneHwe mpemapara
AQHTUOKCHUIAHTHOTO AeHCTBUS OKa3ano, yTo N- aneTninuucTein
YaCTHYHO YMEHBLIAET OTEK KapIHOMHUOIMTOB, MOBBIILIACT
KOJIMYECTBO MPEICEPIHBIX TPAHYI, COAEPKAIINX MIPEACePIHUIN
HaTpuilypeTuueckuil MenTug W CTUMYJIUpPYeT aBTO(aruio.
OCHOBBIBaSICE ~ Ha  TIPOBEACHHBIX  YJIBTPACTPYKTYPHBIX
HCCIIEOBAHUSX NPEACEPAHNX KapAHOMHOLIUTOB IIPU CAXaPHOM
quabeTe MEpPBOTO THIA, YCTAHOBJIEHO, 4YTO MOBPEXACHHE
0ENKOBOrO  CHHTE3a, HAKOIUICHHE M  TpaHchopManus
AQHOMAJIFHBIX OEJTKOB OCYIIECTBIISETCS YIMMHUHAINECH UX IBYMS
OyTAMH. d4epe3 YOUKBUTHH-TIPOTEACOMAalbHUM U aBTOdaro-
JIM30COMAIIBHYIO CHCTEMBI. ABTO(Aarocomu oOHapy>KHUBAIOTCS
KaK ¢ IBOMHOW MeMOpaHoii, TO ecTh HOBOOOPa30BaHHBIE, TAK U
C OZIMHAPHOI MOC/Ie KOHTAaKTa C JIM30COMAMH. DTH TPOLECCHI
OCYWIECTBIIIOTCS Al TOJJEPXKKHM ~ romeocrasa  y
KapJHOMHUOIMTaX M B MHOKapiae B nemom. Ilpm Hapymenue
3TUX  CHCTEM  BO3MOXKHOE  pa3BUTHE  JIHabOEeTHYECKON
KapZAMOMHOIIATHH.

KioueBblie cioBa: caxapHslid quader 1 Tuma y Kpeic,
KapJMOMHOLUTBI ~ TPAaBOTO  TMpPEACEpAus,  INpPeACepAHBIE
rpaHyJbl, aBTodarus.
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SUBMICROSCOPIC CHANGES IN PERIODONTIC TISSUES UNDER EXPERIMENTAL
OPIOID ACTION WITHIN TEN WEEKS
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This paper presents the results of soft perioddissilies sub-microscopic examination under theraxpatal effect of
an opioid analgesic within ten weeks. The study egased out on 22 male rats of reproductive agpe.dnimals were administered
opioid analgesic in multiple ascending dose froBi2.mg / kg to 0.283 mg / kg. At the ultrastructiegel, it has been established
that the prolonged action of opioid for ten weekads to marked heterogeneity and reorganizatiotheofperiodontal cell
components against the background of the chroflanimatory process development, which is exaceddayesclerotic changes.
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The work is a fragment of the research project "Muar-functional features of organs in pre- and pathperiods of
ontogeny, under the influence of opioids, nutriiosupplements, reconstructive operations and ¢fesstate registration No
0120U002129.

Opioid analgesics, due to their pronounced analg#fact, are indispensable medicines in medical
practice [2]. Conversely, long-term and not alwegstrolled use of drugs causes formation of toleean
physical and psychological symptoms of withdrawadlich often leads to overdose and death [7, 12. Th
urgency of this issue is determined by the fact tha negative impact of psychoactive substances, i
particular, opioids leads to the destruction of @imall organs and systems of the body, espediadly
mouth, periodontal tissues [3, 5, 8, 10]. Howeweaany issues regarding structural changes in tsand
organs in the use of opioid drugs remain unresofldd 13]. It should be noted that comprehensive
information on the features of the periodontal comgnts structural organization is extremely imparta
in view of the recent data on formation of a newdeiaf periodontitis pathogenesis [1, 4, 6, 9, Gilien
the above, we believe that the peresent studydsssary and relevant in terms of both experimentdl
practical dentistry and periodontology.

The purposeof the work was to study the depth and dynamiahefof submicroscopic changes
growth in the periodontium after ten weeks of opiexposure.

Materials and methods.The study was carried out on 22 white male rateepfoductive age,
Wistar line, weighing 160 - 255 g, 4.5 - 7 montlisage. The experimental animals were divided into 2
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groups. The first group consisted of intact aninfa®). In the second group, rats (12) were injeckaitly

with a single intramuscular injection of the nalbime opioid analgesic for ten weeks. The startioged
was 0.212 mg / kg. In the second group, the animale increased the dose up to 0.283 mg / kg over 9
and 10 weeks. According to the drug instructiongially an average single therapeutic dose wasl,use
which was increased during the experiment, depgnalinthe mean body weight of rats. The animals were
weighed once every two weeks. All adult rats weeptkunder vivarium conditions and the work on
maintenance, care, and other manipulations wasnpeefd in compliance with provisions of the “Europea
Convention for the Protection of Vertebrate Animélsed for Experimental and Other Scientific
Purposes”. Before sampling of the material, thenahiwas euthanized by intraperitoneal administratio
of sodium thiopental (25 mg / 1 kg). For electroicnmscopic examination, fragments of periodontdl so
tissue were used in the area of the gum marginti$éee pieces were fixed in 2.5% glutaraldehydigtiem

and in 1% osmium tetraoxide solution in the phospbaffer with pH 7.2-7.4, dehydrated in alcohoisl a
propylene oxide and embedded into a mixture of gpoasins with araldite. Using UMPT3m
ultramicrotome ultrathin sections were made anchterstained with uranyl acetate and lead citrateeto
studied with PEM-100-01 electron microscope.

Results of the study and their discussiorSubmicroscopically, it was established that thexgju
epithelium in the inact rats was characterizedhgylayered location of cells, in the cytoplasm oajkes,
nuclei with even contours and perinuclear space wisualized. Intercellular contacts were clearded.
The periodontium consisted of collagen fiber buadteat were restricted by layers of loose connectiv
tissue where fibroblasts, basophils, and lymphacwere present. The gum hemocapillaries were of the
somatic type, their wall was formed by endothaiills and the basement membrane.

Electron microscopic studies of the animal gumsfopmed after ten weeks with the use of
opioids, revealed pronounced submicroscopic chaimgé® structural components. In the epitheliatgl
of the gums’ spare part, most cells of the basgérlaxhibited karyorexis and nucleus segregation.
Intercellular contacts were not clearly structutteaying a look of osmophilic lumps, sometimes gt
reduced. Plasmolemmas in part of sites were imistintercellular spaces uneven, sometimes exgande
which may indicate the progression of the edemaqs® (fig. 1). In the epitheliocytes’ cytoplasntlod
spinous layer, tonofilaments were with fuzzy comspgome of them sticking together and forming dens
bundles.

The swollen mitochondria were round-shaped, haélactron-lucent matrix, and the cristas in
them were significantly damaged. The granular lamtheliocytes’ cytoplasm contained a large number
of electron-dense inclusions of keratogialin. la tum epitheliocytes’ nuclei numerous invaginatiohs
karyolema were formed, signs of nucleoli segregatiadhe presence of electron-lucent karyoplasnre we
observed. In the cytoplasm of the basal layer cetiganelles were mostly damaged, mitochondria were
vacuolated, with reduced crystas, tonofilamentevweostly fragmented. There were signs of acantiglys
where intercellular contacts were predominantlyuped. Intercellular spaces were significantly eyeal;
which was an evidence of spongiosis.
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g. 1. eliocyte of t i the . 2. The epithelium of the hed part of tdlegums after
rat gingiva epithelium ten weeks after opioid adstiation. 1 - ten weeks with opioid use. 1 - karyorexis, 2 - g@tlucent area of the

karyorexis, 2 - mitochondria, 3 - bundles of totafients. cytoplasm, 3 - mitochondria, 4 - lysosomes, 5 islys tonofilaments.
Electronogram. Approx. 14,000. Electronogram. Approx. 14,000.

In separate epithelium cells of the attached rahgyart, signs of apoptosis, destruction of
karyoplasm, karyorexis were revealed, manifestedosmiophilic fragments of the nucleus. In their
cytoplasm there were electron-lucent structureka®ssas, lysosomes. Necrotic processes lead to the
destruction of organelles, fragmentation and lg$imnofilaments (fig. 2).
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Submicroscopically, significant changes in its stiiwal components were established in the
periodontium. The ultrastructure of fibroblasts wiasturbed.

Part of the cells had karyopicosis and karyoredégp invasions of karyolema divide the nucleus
into fragments. Nuclear membranes were indistppetinuclear space was undetermined, karyoplasm was
osmiophilic, where heterochromatin predominateghincytoplasm, organelles were damaged, vacuole-
like structures and lysosomes were observed. Gailléigers were destructively altered, there wadlswe
of the intercellular substance (fig. 3).

Electron microscopic studies of the animal gum nugcmembrane had established pronounced
changes in the vessels of the microcirculatory bethe lumen of the blood capillaries, the bloodied
elements were visualized; in some areas a sludgetafas observed. The nuclei of the endothelilié ce
changed significantly, there were signs of karyopgis, due to the deep invaginations of the kargyale
the nuclei had an irregular shape. Heterochronmatupied a considerable area in their karyopladme. T
endothelial cells cytoplasm had thickened and mam@as, they lacked organelles and pinocytic lesic
vacuole-like structures were present. Basal menebnaas uneven, fuzzy contoured. In perivascularespac
coarse bundles of collagen fibers were observedicating the development of sclerotic changes

(fig. 4).

R £l
Fig. 3. Rat periodontium ten-weeks after the opioid Fig. 4. Rat gums hemocapillary after ten weeks pioid
administration. 1 - the phenomena of karyopicnasis karyorexis of administration. 1 - lumen with erythrocytes, 2 ryaexis, 3 - edema
fibroblast, 2 - vacuolation of the fibroblast cytlagm, 3 - damaged of the endotheliocyte cytoplasm, 4 - collagen fibierthe perivascular
collagen fibers, 4 - swollen connective tissuecEtogram. Approx. space. Electronogram. Approx. 12,000.

12,000.

Ultrastructurally observed significantly expandéthod-filled lumens of venules, sludge effect
was observed. In part of endotheliocytes, nucleevsignificantly altered; they had an elongatecsha
wavy karyolema,, and an osmiophilic karyoplasm.tResion of organelles and the cytoplasm edema were
noted. Separate areas of the endotheliocytes’ aetiy@nsurface protrude into the lumen of the vessel
Uneven perinuclear space, different sizes vacuates electron-dense inclusions were observed in the
cytoplasm. The basal membrane was thickened, pooriyoured, perivascular spaces were significantly
enlarged.

The obtained data about the ultrastructural redegéion of periodontal tissues under the long-
term opioid action permit to compare it to the iesof the studies performed in patients with clicon
gingivitis and the initial degree of generalizediipéontitis. Researchers have found that during the
inflammatory process in the periodontium patienévaloped signs of intracellular reorganization of
epitheliocytes, impaired desmosomal contacts, stointercellular edema [1, 14]. In patients with
generalized periodontitis with concomitant artehgpertension, the authors noted hydropic degeperat
of epitheliocytes, foci of cell necrosis and théopfasm compaction [6].

In our observations, in addition to these changes,also noted the reduction of intercellular
contacts and the fragmentation or compaction obfitaments. In chronic cadmium intoxication, the
researchers found pronounced changes in the olgar@ld nuclear apparatus of epitheliocytes [4¢ Th
above data are compared to the data obtained lnder opioid exposure, where the destruction of
organelles, segregation of the nuclei and invaginadf the karyolema were observed, which showed
irreversible changes in the structure of the nucked the cell as a whole.

In patients with gingivitis and periodontitis, taathors noted the obstruction of the microvessels,
changes in the of endotheliocyte plasmolemma, #s2inent membrane integrity disruption [1, 3, 14].
With long-term opioid action, we observed in thel@thelial cells thickening of the basement membyrane
expansion of perivascular spaces and signs ofdgslaffect. Necrotic processes in the endothelindeu
these conditions led to the destruction of orgaselfragmentation and lysis of tonofilaments, which
testified to the signs of hypoxia development.
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The ultrastructural study of soft periodontal tissihas established that prolonged opioid action
within ten weeks leads to pronounced heterogeiagityreorganization of cellular components agahmest t
background of chronic inflammatory process, whikxacerbated by sclerotic changes.

The prospect of further research is to perform Hraatructural study at later terms of opioid expes in order to study
in depth the dynamics of submicroscopic changssfinperiodontal tissues.
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CYBMIKPOCKOIIIYHI 3MIHA

CYBMUKPOCKOIIMYECKHUE UBMEHEHUSA

B TKAHUHAX TIAPOJOHTA B TKAHSX ITAPOJOHTA

IPA EKCIEPUMEHTAJIBHIMA JIi OIIOiIIB
MPOTAT'OM JECATH TUKHIB
®ik B.b., [IaasToB €.B., Kpusko 10.4.

B pobori HPE/ICTaBICHO pe3ysbTaTH
YIBTPACTPYKTYPHOTO  AOCHI/UKCHHS M'AKUX  TKaHWH
[IAPOJIOHTY HPH EKCIICPUMEHTaIbHOMY BIUIUBI OMIOIAHOTO
aHaJbIeTHKA MPOTSITOM JIECSTH TIKHIB. [Ipu mocimimkenHi
BHKOpHUCTaHO 18 mrypiB-cammiB pernpomyKTHBHOTO BIKY.
TBapuHAM BBOJMIIH OMiOiAHUI aHATIBI'€THK Y 3POCTAF0YNX
no3ax Bim 0,212 mr / kr po 0,283 mr / xr. Ha
yIBTPACTPYKTYpHOMY piBHI OyJ0 BCTaHOBJIEHO, IO
TPUBAJIMH BIUIMB OIIOINIB IPOTSArOM JECATH THXKHIB
MPU3BOAMIA [0  BHPAXEHOI  TeTEPOreHHOCTi 1
peoprasizarii KIITHHHAX KOMIIOHEHTIB MapOJIOHTY Ha Tl
PO3BUTKY XPOHIYHOTO 3amajbHOrO IpoLecy, SKUH
TIOTTIHOIIOBABCS CKIEPOTUIHUMH 3MiHAMH.

Kurouosi ¢J10Ba: €JICKTPOHHOMIKPOCKOIIIUHI
JOCTI/DKCHHS,  TKAaHWHM  [AapOJOHTY,  OHiOiJHHUI
AHAJIBI'CTHK, LIyPH.

Crarts Hagiiiuia 26.06.201%.

IIPH SKCHEPUMEHTAJILHOM BO3JIENCTBHAH
OIMMOUIA B TEYEHHME JECATHU HEJIEJIb
®uk B.Bb., ITanxsToB E.B., KpsiBko 10 .41.

B pabote mpeacTaBlieHBI PE3yJIbTAThl YIbTPACTPYKTYPHOTO
HCCIIEIOBAHMS MSATKHX TKaHeu MapoIOHTa npu
IKCTIEPUMEHTAIBHOM BO3/ICHCTBHU ONMHOMIHOTO aHAIbIETHKA B
TeUeHne NecATH Heaenb. [Ipu WcciaeqoBaHUM HCHONb30BaHo 18
KPBIC-CaMIIOB PEMPOLYKTHBHOTO BO3pacTa. JKUBOTHBIM BBOAMIIN
OINHOM/HBIN aHAIBIETHK B BO3PACTAIOIUX J103ax oT 0,212mr / kr
1o 0,283wmr / xr. Ha ynbTpacTpyKTypHOM YpOBHE YCTaHOBIICHO,
YTO JUINTEJILHOE BO3JIECHCTBHE OMTHOUA B TEUECHUE IECATH HEJEb
MPEOIPEICIISIO0 MPOTrPECCUPOBAHUEC BBIPOKCHHOM
FeTEePOreHHOCTH M PEOPraHU3aliK KICTOYHBIX KOMIIOHCHTOB
mapofoHTa Ha (GoHE Pa3BUTHS XPOHHYECKOTO BOCHAIHMTEIBHOTO
nporecca, KOTOPBIit yriy Guisicst CKJIEPOTHYECKAMH
HM3MEHEHUSAMH.

KawueBbie
HCCIIeIOBAHMS,
KPBICHI.

CJIOBA:
TKaHU [apoJoHTa,

3JIEKTPOHHOMHMKPOCKOIINYECKHE
OIMOMIHBIA aHAJIbIE€THK,
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