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Diabetes mellitus is regarded today as a metabolic disease, which is considered to be a modulator of endodontic infections,
is responsible for altering the immune and inflammatory responses, impedes the healing process, and contributes to damage
of organs and tissues of the body, including tooth pulp and periapical tissues.

The aim of the work is to study the radiographic characteristics of the dental septum of the alveolar crest of the mandible,
crown and root of the low molars of rats with experimental streptozotocin diabetes at different times of the post-extraction
period (the 1%, 7" and 14" day).

Materials and methods. Studies were conducted on 120 male Wistar rats, 8—10 months old, divided into eight groups of 15
animals each. The experimental diabetes mellitus was modelled in 45 animals by a single administration of streptozotocin
interperitoneally (SIGMA Chemical, the USA) at a dose of 50 mg/kg, diluted in 0.5 ml of 0.1 M citrate buffer (pH 4.5) ex tempore,
on the 21 day after its induction the level of fasting glucose was determined (by the glucose oxidise method using standard
test strips Test Strip Il, glucometer Glucocard, Japan), which was 24.7 + 2.2 mM/l. The extraction of the first low molar of
the right mandible was realised using thiopental anaesthesia (40 mg / kg dose) with additional local infiltration anaesthesia
with Ubistesine (3M Deutschland GmbH, Germany).On the 1%, 7, and 14" day, dates that correspond to the experiment
after the extraction of the tooth, the rats were decapitated using thiopental anaesthesia (dose 40 mg/kg).The visiography of
the mandible was performed using a computerized 3D CBCT tomograph Panoura 18S Panoramic 3D. With the help of digital
image analysis the radiographic density of tissues of the alveolar socket of the removed 1t molar, crown of the 1%, 2" and 3
molars, their root and dental septum of the alveolar crest were determined.

The results. Radiological density of the interalveolar and interradicular septa between the 15-3 molar and the 15! molar
root, which is the most traumatized and loaded rats’ tooth, is decreased in the rats with experimental diabetes mellitus. Tooth
extraction in the rats with diabetes mellitus results in the increase (not in the decrease as it is observed in control group) of
radiological density a day after in the alveolar socket and the adjacent 2" and 3 molars, that may be caused by significant
infiltration related to the secondary alteration. The final stage of the local inflammatory reaction resorptive phase that corre-
sponds to the 7' day of post-extraction period is characterized by almost complete restoration of the alveolar socket radiological
density in the control rats, whereas in the rats with diabetes mellitus radiological density of the studied sites decreases and
this process continues on the 14™ day.

Conclusions. In the work it was found out that the extraction of a tooth in rats with normal carbohydrate metabolism is
accompanied by dynamic changes in radiological density not only in the extraction area of the 1%t molar (it decreases on
the 1t day in the area of the root more than 2.7 times and by 65 % in the area of interalveolar and interradicular septa with its
restore to the 14" day), the inflammatory process affects the adjacent 2™ and 3rd molars, leading to its decrease on the 1¢
day in the area of interalveolar and interradicular septa of the 2" molar by 24.4 % and 3" molar — by 16.8 % with its restore to
the 7™ day. It was revealed that the pre-existing early resorptive phase of the local inflammatory reaction ends by the 7" day
of the post-extraction period, changing to the reparative by the 141" day. The development of experimental diabetes mellitus in
rats leads to an increase in resorptive processes in the mandible bone tissue, which is manifested by a decrease in radiological
density in the area of the 1! molar root by 2.27 times along with its increase in the interalveolar and interradicular septa area of
all three low molars by 22.0 %, 21.8 % and 18.3 %, respectively. Experimental diabetes contributes to the particular course of
the wound process after tooth extraction. At the same time, it is an important pathogenetic link for the formation of complications
due to the disturbance of the resorption-reparative relationship in the area of the alveolar socket and the adjacent molars.

OcobauBocTi paaiorpadiuHnx moppoAeHCUTOMETPUUHUX XapaKTePUCTUK
MaHAMOYAM LLYpiB 3 eKcnepuMeHTaAbHUM LYKPOBUM AiabeTom nicas ekcTpakuii 3yba

A. B. Abpamos, K. C. laHueB, €. B. KapxapsH

LlykpoBuit fiabet € MeTaboniyHMM 3axXBOPIOBAHHSM, Sike BBaXaloTb MOLYNSATOPOM €HAOLOHTUYHMX iHCDEKLIA, 3yMOBMOE
3MiHy IMyHHOI Ta 3anasbHOI BiANoBiAew, NOpyLLYe NPOLEC 3aroeHHS, CNPUYMHSE NOLUKOLKEHHS! OPraHiB i TKAHUH OpraHiamy,
BKMto4atoum nynbny 3y6a 1 nepianikanbHi TKAHUHW.

Meta po60Tu — BUBYMTM pagiorpadiyHi xapaKTepUCTUKM KICTKOBKX NEPETUHOK arbBeONsipHOro rpebeHst MaHanbynu, KOPOHKY
11 KOPEHS! HYKHIX MOMSIPIB Y LLYPIB 3 eKCNEPUMEHTANbHUM CTPENTO30TOLWHOBKM AiabeTOM Y pi3Hi TEPMiHX MOCTEKCTPAKLiNHOMO
nepioay (1, 7 Ta 14 go6a).
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Matepianu Ta Mmetoau. locnimkeHHs BrkoHanm Ha 120 wwypax-camugsx niHii Wistar Bikom 8—10 micauiB, skux noginunu Ha
8 rpyn no 15 TBapWH y KOXHIN. EkCnepuMeHTanbHUI LyKpoBuid iabet mogentoBany 45 TBaprHaM 04HOPa3oBUM BBEAEHHAM
BHYTpiLLHbOYepeBHO cTpenTo3oToumHy (SIGMA Chemical, CLLUA) B osi 50 mr/kr, possegeroro B 0,5 mn 0,1 M unutpatHoro
6ycepa (pH 4,5) ex tempore; Ha 21 aeHb nicns Aoro iHAYKLii piBeHb rMOKO3M HaTLLE (FMOKO300KCUAA3HUM METOLOM, BUKO-
PUCTOBYHOUM CTaHZapTHi TecT-cMmyxku TestStrip |1, rniokomenTp Glucocard, AnoHis) ctaHoBuB 24,7 + 2,2 MM/n. BuoaneHHs
NEPLLMX HUKHIX MONAPIB NpaBoi MaHAMOYNM BUKOHANW MiJ TioNneHTanoBynm Hapko3oM (4o3a 40 Mr/kr) 3 LoAaTKOBOK MICLIEBOO
iHbinbTpaLiHoto aHecTesieto «Y6icTeanHy (3MOonunaHarmMeX, ®PH). Ha 1, 7 Ta 14 noby, BignoBigHi ekcnepuMeHTy TepMiHu
nicns ekcTpakuii 3y6a, LypiB AekaniTyBanu nig TioneHTanoBum Hapko3oM (go3a 40 mr/kr). Bisiorpadito MaHanbynu BukoHanm
3a 0MoMOoror komm'toTepHoro 3D Tomorpada Ans NpoBeAeHHs KOHYCHO-NPoMeHeBoi ToMorpadii Panoura 18S Panoramic
3D. 3a gonomoror LudpoBoro aHanisy 306paxeHHs BuU3Ha4Yanm pagiorpadiyHy LWinbHICTb TKAHWH arnbBEONSIPHOI MyHKN
BuaaneHoro 1 monspa, KopoHkuM 1, 2 i 3 MonsApiB, iXHIX KOPEHIB i KICTKOBMX NEPETUHOK anbBEONSPHOro rpedeHsi.

Pesynkratn. BcTaHoBMAM, LLO Y LLYPIB 3 EKCNIEPUMEHTABHIM LiyKPOBWM AiabeTOM COCTEPIratoTh 3HWKEHHS PagionorivHoi
LinbHOCTI KopeHsi 3yba 1 Monsipa sik HabinbLL TPABMOBAHOIO Yepe3 HaBaHTaXeHHS 3y6a B LUypIB, @ TAKOX iHTepansLBeonsp-
HO-PaaVKynspHIX NePeTUHOK y perioHi 1-3 monsapie. BuaaneHHs 3y6a Ha Tni LyKpoBoro AiabeTy npruaBoaunTb [0 NiABULLEHHS,
a He 3HWKEHHS MOoKa3HWKa pagdionoriyHoi WwinbHocTi Ha 1 o6y B 0brnacTi anbBeonspHOI JIyHKM Ta Nopy4 po3TalloBaHnx 2 i 3
MOnSpiB, LLO Moxe ByTy HacniaKOM 3Ha4HOI iHAINbTPaLlii, ika NoB’si3aHa 3 PO3BUTKOM BTOPWHHOI ansTepaLlii. 3aBepLuansHui
eTan pe3op6TvBHOI hasu MicLEeBOI 3ananbHoi peakLii, sAkoMy Bianosiaae 7 4oba NocTeKCTPaKLNHOM Nepioay, B KOHTPOMNbHUX
LLPIB XapaKTepun3yeTbCst Mabke MOBHWUM BiZHOBNEHHAM PafiONOriYHOI LLINIbHOCTI KICTKOBOI TKaHMHK, @ Ha Thi LyKPOBOro
fiabety pagionoriyHa LWinbHICTb BUBYEHUX AIMNSHOK 3HWXKYETLCS, i el npouec Tpueae i Ha 14 0oby.

BucHoBku. BuganeHHs 3yba Liypam i3 HopmanbHUMU NOKa3HVKamm BYTMEBOAHOTO 06MiHy CynpOBOMKYETCS AVHAMIYHAMM
3MiHaMW pagionoriYHol LLiNbHOCTI He Tinbku B 0bnacTi ekctpakuii 1 monsipa (Ha 1 poby ii 3HWKEHHSM B 0bnacTi KopeHs Bu-
faneHoro 3y6a BinbLu HiX Yy 2,7 pa3a Ta Ha 65 % B obnacTi iHTepanbBeonApHO-PaaVKyNSPHUX NEPETUHOK i3 BiGHOBMNEHHAM
Ao 14 pobwu), 3ananbHui NpoLec BKKOYaE i 2, 3 MONSpU, NPU3BOAAYM 0 3HWKEHHS ii Ha 1 foby B obnacTi iHTepanbBeo-
NSIPHO-PAAMKYNAPHUX NEPETUHOK 2 Monsipy Ha 24,4 %, 3 — Ha 16,8 % 3 BigHOBNeHHsIM nokasHuka Ha 7 foby. BusieneHo, wo
paHHs pe3opbTnBHa hasa MicLEBOI 3ananbHOI peakLii 3akiHuyeTbCa 40 7 40OM NOCTEKCTPAKLIMHOMO nepioay, 3MiHIO4MCh
A0 14 pnobu Ha penapaTuBHy. Po3BUTOK eKCepUMEHTaNBHOrO LiyKpoBOro AiabeTy B LLypiB NPU3BOAUTL 40 MOCUTIEHHS pe3op-
OTUBHWX MPOLIECIB Y KICTKOBIN TKaHWHI MaHAMOYNK, L0 BUSBNSETLCS 3HKEHHAM PaAionoriyHoi WinbHOCTI B 06nacTi kopeHs
1 Monsipa y 2,27 pa3a, ane niaBuLLEHHSIM B 0bnacTi iHTepanbBeonspHO-paamnKynapHUX NEPETUHOK YCiX 3 HUKHIX MONSPIB HA
22,0 %, 21,8 % Ta 18,3 % BignosigHo. EkcnepuMeHTansHUI LykpoBWii AiabeT BnnvBae i Ha ocobnmeocTi nepebiry paHoBOro
npouecy nicns BuaaneHHs 3yba. BiH € BaXKMBOK NaTOreHETUHHOK NMaHKo OPMYBaHHS YCKNagHEHb Yepes3 NopyLIEHHS!
pe3op6LUiiHo-penapaTBHMX 3B'A3kiB B 00NacTi anbBeONsPHOI yHKV Ta NpUnerinx Monsipis.

Ocob6eHHoCTH paguorpaduueckux MopdoAEHCUTOMETPUUECKUX XapaKTEPUCTUK
MaHAUOYAbI KPbIC C 3KCNEpPUMEHTaAbHbIM caXxapHbiM AMabeTomM nocae akcTpakuuu 3yba

A. B. Abpamos, K. C. laHues, E. B. KapxapsH

CaxapHbliin gnabet — metabonuyeckoe 3abonesaHme, KOTOPOE CHATAOT MOLYNSATOPOM SHAOLOHTUYECKOW MHAEKLMN, CNOCOB-
CTBYET NOBPEXOEHIO OPraHoB 1 TKaHel opraH1ama, BKIoYas Nyrbny 3y6a v nepuanukanbHble TKaHU.

Lienb pa6oTbl — n3y4nTb paguorpacuyeckie xapakTepucTuKk KOCTHBIX MEPEropoAok anbBeonspHOro rpebHs MaHanbynbl,
KOPOHKM 11 KOPHS HIXXHNX MOMSIPOB Y KPbIC C 3KCNIEPUMEHTaSTbHBIM CTPENTO30TOLMHOBLIM AMaBETOM B Pa3Hble CPOKM MOCTIKC-
TpakumoHHoro nepuoaa (1, 7 n 14 cytku).

MaTtepuanb! u metoabl. ViccnegoBanus nposegeHs! Ha 120 kpbicax-camuax nuHum Wistar, Bospactom 8—10 mecsiues, pac-
npeseneHHbIX Ha 8 rpynn no 15 XMBOTHbIX B KaA0W. DKCepUMEHTaNbHBIV CaxapHblii AuabeT MogenupoBani 45 X1BOTHbIM
OHOKPaTHbIM BBEAEHMEM BHYTPUOPIOLWUHHO cTpenTo3oToumHa (SIGMA Chemical, CLUA) B gose 50 mr/kr, pa3segeHHoro
8 0,5 mn 0,1 M umutpatHoro 6ydepa (pH 4,5) ex tempore, Ha 21 feHb Nocne ero MHAYKLMM YPOBEHb TOLLIAKOBOM [THOKO3bl
(rntoko300KCMaa3HLIM METOAOM C UCMONb30BaHNEM CTaHAAPTHBIX TeCT-nonocok TestStrip II, rnrokomenTp Glucocard, Anois)
coctaBun 24,7 + 2,2 mM/n. YoaneHue nepBoro HUXHEro morsipa npasol MaHaWbynbl NPOBOAMIN MO TUOMNEHTaNoBbIM
Hapko3oM (#o3a 40 Mr/kr) ¢ AOMONHUTENBHON MECTHOM MH(MNBTPALIMOHHOM aHecTe3uneto «YoucteanHomy (3M Jonunang,
MMEX, ®PI). Ha 1, 7 n 14 cyTku, COOTBETCTBYIOLLME IKCMIEPUMEHTY CPOKW NOCHEe JKCTpaKLmum 3y6a, KpbIC AeKanMTMpoBanu
nog TWOMeHTanoBbIM Hapko3om (gosa 40 wmr/kr). Buanorpadmio MaHaubynbl NPOBOAMAM C MOMOLLBK KOMMbOTEPHOrO 3D
Tomorpacha Anst NnpoBeaeHUs KOHYCHO-Ty4eBor Tomorpadumn Panoura 18S Panoramic 3D. C nomoLLbto LM poBOro aHanmaa
1306paxeHnst onpeaeneHns pagmorpacunyeckyto NOTHOCTb TKAHEN arbBEONSPHON NMyHKM yaaneHHoro 1 monsipa, KOPOHK
1,2 1 3 MONAIPOB UX KOPHS 1 KOCTHbIX NEPETOPOLAOK anbBEONSPHOrO rpedbHs.

PesynkraTthbl. YCTaHOBNEHO, YTO Y KPbIC C KCNEPUMEHTaNbHBIM CaxapHbIM AnabeTom HabniogatoT CHKEHWE PaaVoNornyecKo
NIOTHOCTY KOpHS 3yBa 1 Monsipa kak Hambornee TpPaBMMPYEMOTO U Harpyxaemoro 3yba y KpbiC, a Takke MHTEPanbBEONSPHO-pa-
AVKYNSpHBIX Neperopofok B pervoHe 1-3 monsapos. YaaneHue 3yba Ha hoHe caxapHoro Anabeta npyuBOAUT K MOBbILLEHUIO,
a He CHYKEeHWIO NokasaTens paayonornyeckon NoTHOCTY Ha 1 cyTkv B 06nacTy anbBeonsipHON NyHKW 1 PASOM CTOSILLMX 2 1
3 MOSIPOB, YTO MOXET ObITb CNIEACTBUEM 3HAUNTENBHON MHUMETPALIMM, CBSI3AHHON C Pa3BUTUEM BbIPaXXEHHON BTOPUYHOMN
ansTepaumn. 3aeepLuatoliuin atan pe3opOTUBHOM dhadbl MECTHOW BOCMANWUTENBHON peakLum, KOTOPOMY COOTBETCTBYIOT 7
CYTKM NOCT3KCTPAKLMOHHOIO NepUoaa, y KOHTPOIbHbIX KPbIC XapakTepuayeTcst NPakTUYeCKW NOMHbIM BOCCTAHOBNEHUE paau-
0rlor1yecKoi NIIOTHOCTM KOCTHOW TKaHK, a Ha hoHe CaxapHoro AnabeTa paguonornyeckas NroTHOCTb U3YYeHHbIX y4acTKOB
CHVKaeTCs, W 3TOT NPOLIeCC NPoaomxaeTcs Ha 14 cyTku.

BriBoabl. YoaneHve 3y6a KpbiCaM C HOpMalibHbIMW NoKasaTenamu yrnesoaHoro obmeHa conposoXaaetca ANHaMUYHbIMU

88 ISSN 2306-8027  http://pat.zsmu.edu.ua Maronoris. Tom 16, Ne 1(45), civeHb — kBiTeHb 2019 p.



Original research

M3MEHEHVSIMW PaZVONOrMYeCcKom NOTHOCTM He TOMbKO B 06nacTu akeTpakumm 1 monsipa (Ha 1 cyTku ee CHbkeHMeM B 0bnacTu
KOpH$ yaoaneHHoro 3yba bonee YeMm B 2,7 pasa v Ha 65 % B 0bnacTu uHTEpanbBeonspHO-paauKynsipHbIX NePEropogok ¢ BOC-
CTaHOBMEeHNeM K 14 Hi0), BOCManuTenbHbIA NPOLECC 3aTparmeaeT psaom CTosiLLme 2 1 3 Monspbl, NPUBOAS K €€ CHDKEHWIO HA
1 cyTkM B 06acTn MHTEPanbBEONSPHO-PaAVKYIISPHBIX Neperopoaok 2 monsipa Ha 24,4 %, 3 —Ha 16,8 % ¢ BoccTaHoBneHeM
nokasatens Ha 7 AeHb. YCTaHOBMEHO, YTO paHHsAs pe3opbTuBHas hasa MeCTHON BOCManUTENbHON peakLmm 3aKkaHIMBaeTCs
K 7 CyTKaM NOCT3KCTPaKLMOHHOIO Neproaa, CMeHSISICh K 14 AHIO penapaTnBHon. Pa3BuTie akcnepyMeHTarnbHOro caxapHoro
Anabeta y KpbIC MPUBOAMT K YCUNEHMIO Pe30POTUBHBIX NMPOLIECCOB B KOCTHOMN TKaHW MaHAMGYMbI, YTO NPOSIBISETCS CHIKEHNEM
pagmornorn4eckom noTHOCTM B 06nacTy KopHs 1 Monsipa B 2,27 pasa, HO NOBbILLEHMEM B 0BNacTy MHTEPanbBEONSPHO-pa-
AVKYNSPHBIX NepPeropoaok BCex TpeX HMxHWUX MonspoB Ha 22,0 %, 21,8 % u 18,3 % cooTBeTCTBEHHO. JKCNepUMEHTarnbHbIN
caxapHbli uabeT BHOCWT CBOW BKraf B 0COBEHHOCTW TeYeHUst paHeBOro npoLiecca nocne yaaneHus 3yba. OH sBnsetcs
BaXHbIM NaTOreHETNYECKUM 3BEHOM (HOPMMPOBAHNS OCMIOXHEHUI 3-32 HapyLUEHUs Pe30POLMOHHO-pEnapaTuBHbIX B3aw-
MOOTHOLLEHWI B 06NacT1 anbBEONAPHOM NYHKW U NpURexXaLLynx MonsipoB.

Diabetes mellitus (DM) is regarded today as a metabolic
disease, which is considered to be a modulator of endodon-
ticinfections [1], is responsible for altering the immune and
inflammatory responses, impedes the healing process,
contributes to damage of organs and tissues of the body,
including tooth pulp and periapical tissues [2,3]. Moreover,
numerous clinical observations have shown that DM can
not only affect the pathogenesis of dental nosologies, but
the bidirectional mutually confounding connection between
apical periodontitis, periostitis, gingivitis and the systemic
diabetes effects has been also proven. It has been estab-
lished that in case of DM patients, on the background of
an infectious process in the maxillofacial area were noted
to have more evident resorption of the bone and hard
tissues of the tooth, sluggish inflammatory processes in
the periapical area and periodontal [1-6].

A cross-sectional study realized among the patients
with diabetes showed that the worst periapical status
correlated with a higher level of glycated hemoglobin
(HbA1c), and each further examination after endodontic
treatment was increasing the level of HbA1c [7]. In addi-
tion, the presence of DM in a patient was connected with
adecrease of the successful therapy results [8]. There are
reports of cases that mark a sudden increase of glucose
level in the blood of patients during exacerbation of a
combined endodontic-periodontal lesion [17].

The aim

The aim of the work is to study the radiographic chara-
cteristics of the dental septum of the alveolar crest of
the mandible, crown and root of the low molars of rats with
experimental streptozotocin diabetes at different times
of the post-extraction period (the 1st, 7th and 14th day).

Materials and methods

The experimental part of the research was carried out in
accordance with the national “Common Ethical Principles
of Animal Experiments” (Ukraine, 2001), which are coordi-
nated with Council Directive 2010/63EU of the European
Parliament and of the Council of 22 September 2010 on
the protection of animals used for scientific purposes. The
study protocol is agreed with the local ethics committee.
Studies were conducted on 120 male Wistar rats, 8-10
months old, divided into eight groups of 15 animals each:

—the 1%t group — rats that did not have the extraction
of a tooth (Control-0);

—the 2" group —rats that were removed from the ex-
periment a day after the extraction of the tooth (Control-1);

Pathologia. Volume 16. No. 1, January — April 2019

— the 3 group - rats that were removed from
the experiment 7 days after the extraction of the tooth
(Control-7);

— the 4" group — rats that were removed from
the experiment 14 days after the extraction of the tooth
(Control-14);

— the 5" group — a group of rats with experimental
streptozotocin diabetes that did not have the extraction
of a tooth (Diabetes-0);

— the 6™ group — a group of rats with experimental
streptozotocin diabetes that were removed from the expe-
riment a day after the extraction of the tooth (Diabetes-1);

— the 7" group — a group of rats with experimen-
tal streptozotocin diabetes that were removed from
the experiment 7 days after the extraction of the tooth
(Diabetes-7);

— the 8" group — a group of rats with experimen-
tal streptozotocin diabetes that were removed from
the experiment 14 days after the extraction of the tooth
(Diabetes-14).

In groups of rats with experimental diabetes mellitus
(EDM), which was modelled by a single administration
of streptozotocin interperitoneally (SIGMA Chemical,
the USA) at a dose of 50 mg/kg, diluted in 0.5 ml of 0.1 M
citrate buffer (pH 4.5) ex tempore, on the 21¢ day after
its induction was determined the level of fasting glucose
(by the glucose oxidise method using standard test strips
Test Strip I, glucometer Glucocard, Japan), which was
24.7 £2.2 mM/l.

In the morning at 10:00 AM the extraction of the first
low molar of the right mandible of the rats was carried out
in six groups of 45 control animals and 45 animals with
simulated EDM using thiopental anaesthesia (40 mg/kg
dose) with additional local infiltration anaesthesia with
Ubistesine (3M Deutschland GmbH, Germany).

On the 1, 7™, and 14" day, dates that correspond to
the experiment after the extraction of the tooth, the rats
were decapitated using thiopental anaesthesia (dose
40 mg/kg).

Radiographic images of the semi-mandibles of rats
were taken after the removing of the animals from the ex-
periment by single-step decapitation under thiopental
anaesthesia (40 mg/kg body weight). The jaw bone was
immediately separated from animal’s head, soft tissues
were removed and placed in a cold NaCl solution of
0.9 %. The visiography of the mandible was performed
no later than 2-3 hours after the release of the gross
specimen. Images of the semi-mandibles were obtained
using a computerized 3D CBCT tomograph Panoura 18S
Panoramic 3D.
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Fig. 1. Radiographic images of semi-mandibles of rats. Without tooth extraction (A). After extraction of the tooth (B).

The colour designations of the “areas of interest” for digital analysis of the radiographic density of the parameters under study (the crown of the tooth — blue, the root of the tooth —
yellow, the interalveolar and interradicular septa — orange, the area of alveolar socket - red).

90

For digital image analysis and determination of the ra-
diographic density of the mandible tissues in the obtained
images in an interactive mode the “areas of interest’
were distinguished, which corresponds to the alveolar
socket of the removed 1% molar, crown of the 1, 2" and
3 molars, their root and dental septum of the alveolar
crest (interalveolar and interradicular septa (I1S)) (Fig. 7).

The prepared images were calculated using software
Axio Vision 4.8.2 (Carl Zeiss, Germany) and Excel 7.0.

Radiographic density (RD) was calculated using
the formula:

RD = 1910 (BG /AOl) |,

where RD is the radiographic density of the mandible
tissues;

AOI - “area of interest”;

BG is the radiographic density of the “background
area” of the selected area of the mandible soft tissues
without bone formations.

Statistical calculations were performed in Microsoft
Excel 2016 spreadsheet (Microsoft Corp., USA). For
all the indicators the value of the arithmetic mean of
the sample (M), its dispersions, and the mean error (m)
were calculated. To identify the significance of differences
in the results of research in the experimental and control
groups of rats, the Student’s coefficient (t) was calculated,
and after that the probability of the difference in samples
(P) and the confidence interval of the average as per
the Student’s tables of distribution were determined. The
differences of values for which Pst < 0.05 were considered
valid [9,10].

Results

Extraction of the 1%t low molar from the rats of the control
group on the 1%t day of the post-extraction period led to
a significant decrease in RD for more than 2.7 times in
the root area of the extracted tooth and 65 % in the IIS
area, which is connected not only with the extraction of
tooth bone tissue, but also with an active inflammatory
process, leading to bone tissue resorption (Table 1).

ISSN 2306-8027  http://pat.zsmu.edu.ua

On the 7" day after the extraction, the RD index in
the area of the tooth root did not significantly differ from
the values of the previous term group, whereas in the IS
area the RD values permitted to suggest a decrease in
resorptive processes in the mandible bone tissue and a
partial recovery of mineralization processes, that can be
confirmed by the increase of RD by 44.1 % comparing to
the 1%t day of the post-extraction period (Table 7).

The 14" day of observation showed, comparing to
the previous period, the 7 day, an increase in the RD
index in the 1! molar root area by 53.8 % and the absence
of significant differences in the IIS area. It should be
noted that in this period of complete restoration of bone
density to the indicators of the “Control-0” group did not
occur, because RD in the area of the root remained less
by 1.67 times, and in the area of IS — by 11 %, which
is an important evidence of the ongoing reconstructive
processes in the area of the alveolar socket (Table 7).

It is known that tooth extraction is accompanied
not only by local inflammatory processes in the area of
the alveolar socket, the associated changes in nearby
teeth, which are characterized by the presence of a pain
component, the development of periapical periodontitis,
the occurrence of pathological mobility, are proved [11].

The analysis of RD indices located near to the extrac-
ted tooth of the 2" and 3" molars of the control group rats
showed that its extraction could not but affect the state of
the bone tissue of IIS. Already on the 1% day there was a
decrease in radiological density of the IS of the 2" molar
by 24.4 %, and on the 3 by 16.8 %. Moreover, the RD of
the crown of the 2" molar showed its decrease by 21.9 %,
which is most likely due to bone tissue resorption due to
the activity of the inflammatory process, disruption of local
trophism, changes in the pH of the oral fluid [12]. It should
be noted that the identified process is reversible because
already on the 7" day, a full recovery of the values up to
the control indicators was observed, while the RD indicator
on the 14" day of the post-extraction period did not have
significant differences in the studied areas (Table 1).

A comparative analysis of the radiological density
of the mandible tissues in the area of the 15-3 molars
of the rats with experimental streptozotocin diabetes of
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Table 1. Radiographic density of the mandible tissues after the tooth extraction of the rats from the control group (M £ m)

Formations under study Radiographic density, rel.un

Without extraction, n =15 The 1% day after The 7* day after extraction, | The 14" day after extraction,
extraction, n =15 n=15 n=15

The 1s'molar ~ Tooth crown 0.518 £0.011 alveolar socket of the 1 molar
tooth root 0.469 + 0.014 0.172 + 0.006' 0.182 £ 0.006' 0.280 + 0.006"?
1S 0.408 £ 0.012 0.247 £ 0.008' 0.356 £ 0.012'2 0.367 £ 0.015'

The 2™ molar ~ Tooth crown 0.527 £ 0.018 0.432 £ 0.011" 0.508 + 0.0122 0.522 + 0.011
Tooth root 0.481+0.017 0.450 £ 0.012 0.463 £ 0.009 0.471+0.013
15} 0.392+0.016 0.315+0.007" 0.368 + 0.009? 0.370+0.012

The 3“molar  Tooth crown 0.511+0.016 0.484 £ 0.012 0.499 £ 0.014 0.492 + 0.014
Tooth root 0.474 £0.014 0.435+0.015 0.455+0.016 0.467 + 0.009
1S 0.384 £ 0.014 0.341£0.012' 0.369 £ 0.014 0.397 £ 0.015

" significant differences in the indices of groups after tooth extraction (Pst < 0.05) in relation to the group without extraction; 2: significant differences in the indices of groups
after tooth extraction (Pst < 0.05) in relation to the group of the previous term.

Table 2. Radiological density of the mandible tissues after the tooth extraction of the rats with the experimental diabetes mellitus (M + m)

Formations under study Radiographic density, rel.un

Without extraction, n =15 | The 1<t day after extraction, | The 7™ day after extraction, The 14" day after extraction,
n=15 n=15 n=15

The 1s'molar ~ Tooth crown 0.509 £ 0.008 alveolar socket of the 15t molar
Tooth root 0.425 + 0,009 0.187 + 0.005' 0.198 + 0.007" 0.154 + 0.008"?
1S 0.320 + 0.006 0.391+0.016 0.387 £ 0.009'? 0.291 + 0.009'"?

The 2" molar ~ Tooth crown 0.515+ 0.009 0.521 £ 0.008 0.496 + 0.011"2 0.458 + 0.008*
Tooth root 0.476 £ 0.015 0.485+0.013 0.427 +0.012'2 0.356 + 0.009'2
18] 0.325 + 0.006 0.396 + 0.007" 0.318 £0.019 0.269 + 0.007'2

The 3¥molar  Tooth crown 0.491 £ 0.009 0.472 £ 0.017 0.469 £ 0.013 0.481 +0.008
Tooth root 0.478 £0.013 0.453+0.013 0.476 £ 0.011 0.411£0.013"2
1S 0.316 £ 0.014 0.374 £ 0.015' 0.275+0.011'2 0.269 + 0.011"

": significant differences in the performance of groups after tooth extraction (Pst < 0.05) in relation to the group without extraction; 2 significant differences in the performance
of groups after tooth extraction (Pst < 0.05) in relation to the group of the previous term.

the group without extraction of the tooth showed that
the formed hyperglycaemia leads to a significant decrease
in RD in the area of IIS of all three molars: by 27.5 % for
the 1%, 20.6 % for the 2" and 21.5 % for the 3. Moreover,
the RD index of the 15 molar root area was also 10.3 %
lower than the values of the corresponding control and this
allows suggesting their increased resorptive processes in
the bone tissue (Tables 1, 2).

Extraction of the 1% molar of the rats with EDM on
the 1% day led to the expected decrease in radiological
density in the area of its root, but itincreased in the IIS area
by 22.0 %. A similar pattern was observed in the IIS area
of the 2" and 3™ molars — the RD index was increased
by 21.8 % and 18.3 %, respectively, which is a result of
the development of the resorptive phase of the inflamma-
tory reaction with tissue infiltration not only in the remote
molar area, but also its considerable prevalence on
the adjacent teeth (Table 2).

On the 7' day of the post-extraction period rats with
EDM, in contrast to the indicators of the control rats of
the corresponding age, had a decrease in radiographic
density in the area of the IIS of the 2™ and 3" molars by
24.5 % and 36.0 %, respectively, with its decrease in
the root area of the 2™ molar by 13.5 % (Tables 1, 2).
The 14" day’s observations showed that in this period
there were significant structural changes in the studied
areas, i.e. the inflammatory process did not end, but on
the contrary, there was a decrease in the RD index in
the alveolar socket and IIS of the 15 molar by 28.6 %
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and 33.0 %, respectively. Obvious resorptive processes
were revealed during the study of the radiological den-
sity of parts of the 2" molar, with a decrease in RD in
the crown area by 8.2 %, tooth root by 19.9 %, IIS — by
18.2 %. The resorptive processes also affected the 3
molar, since a decrease in the RD of its root by 15.8 %
was noted (Table 2).

Discussion

During the realized study it was found that diabetes melli-
tus makes a significant contribution not only to the course
of the wound process after tooth extraction, but also its
role was shown in the pathogenesis of the complications
formation due to violation of the resorption-reparative
relationship in the area of the alveolar socket and adja-
cent molars.

It is important to note that the features of the course
of the wound process on the background of diabetes
mellitus have already been repeatedly discussed. Most
researchers identify several key factors that are crucial in
the formation of postoperative complications in patients
with diabetes. Among them it is necessary to single out
the pre-existing ones, which change the direction, dura-
tion and staging of the inflammatory reaction, and newly
formed during tissue trauma associated with an imbalance
of enzyme systems and local immune responses [13].

According to the results of numerous clinical obser-
vations and experimental studies, pathological changes
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in bone tissue, significant microcirculatory disorders, and
neurotrophic disorders were identified among the pre-
existing adverse factors affecting the course of the post-
operative period of patients with DM. At the same time, it
is believed that osteopenia and osteoporosis, as the most
frequent pathological changes in bone tissue, have
the diffuse character, since both cancellous and tubular
bones “suffer’[14]. Conducted histomorphometric studies
have shown that in case of diabetes mellitus type 1 there
is a reduced bone formation with a decrease in metabolic
processes in it. In the experiment on rats, it was found out
that with simulated streptozotocin diabetes in bone tissue,
there is a decrease in the content of non-mineralized
matrix and the number of osteoclasts [15].

In the study realized by us the indisputable confirma-
tion of emerging osteoporosis with bone resorption was
the decrease in the radiological density of the tooth root
of the 1%t molar, as the most traumatized and loaded rats’
tooth, and IIS in the area of the 1-3" molars.

Another important fact that was stated in the work
was the confirmation of the DM effect on the inflamma-
tory process after tooth extraction. It was found out that
persistent hyperglycaemia, a key pathogenetic factor of
disease complication, significantly changes the nature
of the wound process, which according to most resea-
rchers, is associated with impaired stages of inflammation
phases, their duration and effectiveness. In particular
in the works of O. E. Lutsevich et al. it was shown that
the wound process on the background of diabetes mellitus
is characterized by pronounced macro- and microcircu-
latory disorders, the presence of microthrombus, the for-
mation of a sludge-phenomenon, dystrophic and necrotic
processes, the predominance of the alterative component
over the reparative, the inhibition of cell proliferation,
the suppression of phagocyte activity of leukocytes,
incomplete phagocytosis, decrease in general and local
immunological reactivity [16].

Studied in the work features of the dynamics of
changes in indicators of radiological bone tissues density
of the mandible after tooth extraction on the background
of DM in different periods of the post-extraction period
were indirect confirmation of the above mentioned. Thus,
an increase and not the decrease of the RD index on
the 1%t day in the alveolar socket area and the adjacent
2" and 3" molars may be a consequence of significant
infiltration associated with the development of marked
secondary alteration. The final stage of the resorptive
phase of the local inflammatory reaction also had its
own characteristics. Thus, in the control on the 7 day
of the post-extraction period, that correspond to this
phase [17], almost complete recovery of RD is observed,
whereas on the background of diabetes mellitus, on
the contrary, the radiological density of the studied are-
as decreased, and this process continued on the 14"
day. The established fact indicates the progression of
resorptive processes against the background of low
proliferative activity. In addition to the identified features
of the inflammatory process, the study showed the role
of EDM in the formation of long-term complications in
the form of increased mobility of adjacent teeth. This
was evidenced by the decrease and not the increase of
the RD index in the IIS area, which, being part of a tooth
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support apparatus, normally not only ensures the stability
of the tooth position in the bone, their trophic function has
also been proven, due to abundant vascularisation and
the large number of nerve endings [17].

Conclusions

1. Tooth extraction from rats with normal indices of
carbohydrate metabolism is accompanied by dynamic
changes in radiological density not only in the extraction
area of the 1tmolar (it decreases on the 15t day in the area
of the root by more than 2.7 times and by 65 % in the area
of interalveolar and interradicular septa with its restore to
the 14" day). It was established that the pre-existing early
resorptive phase of the local inflammatory reaction ends
by the 7" day of the post-extraction period, changing to
the reparative by the 14" day.

2. The development of experimental diabetes melli-
tus in rats leads to an increase in resorptive processes
in the mandible bone tissue, which is manifested by a
decrease in RD in the area of the 1% molar root by 2.27
times along with its increase in the IS area of all three
low molars by 22.0 %, 21.8 % and 18.3 % respectively.

3. Experimental diabetes mellitus contributes to
the particular course of the wound process after tooth
extraction. At the same time, it is an important patho-
genetic link for the formation of complications due to
the disturbance of the resorption-reparative relationship
in the area of the alveolar socket and the adjacent molars.
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