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Summary. There is a significant prevalence of dental diseases in patients
with diabetes. Temporomandibular joint (TM]) disorders occupy one of
the first places among them. However, there is no data on the diabetes
effect on the disc of the TMJ.

:(ey Wordf{.b lstreptozot.ogu;% The aim of the study - to establish structural changes of TMJ disc in rats
emporomandibuiar Jomt - with hyperglycemia.
collagen fibers; arteries; veins;

Materials and Methods. Sixty white mature male rats were divided
into 4 equal groups. Animals of first and second groups were simulated
with streptozotocin-induced diabetes. Rats of third and fourth groups
were used as controls at appropriate period to the experimental.
Slaughtering of animals was carried out after 30 and 60 days from the
start of the experiment, after which the TM] complexes and adjacent
soft tissues were collected. Biological material was prepared according
to conventional methods. Histological sections were examined with the
help of microscopes.

Results and Discussion. The structure of the disc of TMJ of control rats
did not change. Its’ significant remodeling was visualized in animals
with diabetes. Thickening of the walls of arteries and widening of venous
lumen and swelling of the collagen fibers were observed after 30 days of
the experiment. Thickening of the fibers of collagen and predominance
of histiocytes were visualized after 2 months of the diabetes. Lumen of
arteries were narrowed and plethora was observed in the veins of the
hemomicrocirculatory bed.

Conclusions. Restructuring of the disk of TM]J of rats with diabetes are
manifested by mucoid swelling of collagen fibers and morphological
changes in the hemomicrocirculatory vascular bed that can lead to
dystrophy of the disc.

diabetes.

Introduction. The number of people with
diabetesmellitushasbeensteadily growingaround
the world recent decades [1]. The situation with
the growth of this disease and its complications in
our country is critical too. The Center of Medical
Statistics of the Ministry of Health of Ukraine
recorded 2 757.7 million people with diabetes in
2017. However, the number of patients in Ukraine
is 2-3 times higher due to latent forms of diabetes.
The progressive growth of the number of patients
and the significant risk of complications suggest
that diabetes is a medical and social problem all
over the world including Ukraine [2-4]. There
is a significant prevalence of dental diseases in
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patients with diabetes [5]. Temporomandibular
joint (TM]) disorders occupy one of the first places
among them [6]. People who attended dentists
suffers from diseases of the TMJ in 37-67 % of
cases. Women more commonly complain on the
symptoms of TM] disorders than men do. It is 8.4:
1 in percentage [7]. However, there is no scientific
data on the diabetes effect on the disc of the TM]J.

The aim of the study - to establish structural
changes of the disc of TMJ in rats with
streptozotocin-induced hyperglycemia.

Materials and Methods. The experiment was
carried out on the basis of the Central Research
Laboratory of 1. Horbachevsky Ternopil National



Medical University. Sixty white mature male rats
of Vistar line were divided into 4 groups of 15
individuals in each. Their weight varied within
90-320 g. Animals were obtained the vivarium’s
standard ration. Rats of first and second groups
were simulated with diabetes. Diabetes mellitus
was caused by a single injection of streptozotocin
“Sigma” intraperitoneally at the rate of 50 mg/kg.
Animals of third and fourth groups were used as
controls at the appropriate period of observation.
Rats were withdrawn from the experiment after 30
and 60 days from its beginning [8]. Slaughtering of
animals was carried out by bloodletting under the
sodium thiopental anesthesia at the rate of 25 mg/
kg, after which the TM] complexes and adjacent
soft tissues were collected.

Experiment was performed in accordance with
the "General Ethical Principles of Experiments
on Animals" (Ukraine, 2001), the provisions of
the "European Convention for the Protection of
Vertebrate Animals, Used for Experimental and
Other Scientific Purposes" (Strasbourg, 1986) and
Helsinki’s Declaration of the General Assembly of
the World Medical Association [9].

In order to get histological sections, bone
fragments were fixed in 10 % neutral formalin
solution. Than we decalcified them in 10 % nitric
acid and dehydrated in increasing concentration
alcohols after which poured them into paraffin
blocks. Histological sections (6-8 microns thick)
were prepared, placed on slide glasses and stained
with hematoxylin-eosin [10]. Specimens were
displayed on a computer with the help of Delta
Optical microscope, digital camera (Digital Camera
SCMOS) and ToupWiew software at various
magnifications for photographic documentation.

Results and Discussion. Diabetes mellitus is
degenerative disease, which is dangerous in its
complications. It affects all systems of human
body, especially oral cavity [11, 12]. Scientific
literature establishes that the loose of teeth,
caused by diabetic periodontitis, leads to TM]
disorders [13, 14]. However, our research proves
that diabetes mellitus influences directly on the
structure of TMJ.

Movements of mandible of rats (lowering,
lifting, pushing right, and left, forward and
backward) are carried out with participation
of functional system, called diarthrosis, which
consists of temporomandibular joints of both
sides. Macroscopic examination showed that TM]J
includes head of mandible and temporal bone.
The head of the mandible have a form of sagittally
located roller. Grooved fossa is the joint surface
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of temporal bone, on which the head of mandible
slides along. TMJ is covered by capsule and is
surrounded by ligaments and muscles. The joint
surfaces are covered by cartilage, called disc. It
is oval and has a form of two-concave plate that
is slightly thicker in the periphery and thinner
in center. The TMJ disc repeats the shape of the
anterior mandibular fossa on top and the head of
the mandible below and therefore makes articular
surfaces congruent. The head of the mandible
is tightly attached to the disc in its medial and
lateral parts. Anterior medial part of TM]J disc is
connected with lateral pterygoid muscle’s tendon.
In addition, its peripheral divisions grow with
capsule in circle and therefore divide articular
cavity into two chambers (upper and lower)
fulfilled with synovial fluid.

Histological examination of the disc showed
that it consist of dense fibrous connective tissue. It
is also characterized by a small amount of cellular
elements of the fibroblastic row. The collagen
fibers of the central layers of the disc were situated
more loosely. There were thin, twisting elastic
fibers with a single amount of cellular elements
of the fibroblastic row among the collagen fibers.
Mature fibrocytes were situated parallel to the
surface of the disk near the contact with lower
jaw. There are layers of loose connective tissue
between the fibrous plates. They contain blood
vessels of small and medium caliber.

The structure of TMJ disc of rats of control
groups did not change. Its remodeling was noticed
in rats with hyperglycemia. It was observed the
swelling of the collagen fibers in rats, which
were withdrawn from the experiment after 30
days. In addition, there was a slight increasing
of amount of fibroblasts, macrophages and mast
cells. Histological changes were also visualized
in blood vessels. There was not considerable
thickening of the walls of arteries and arterioles.
The lumen of veins was expanded a little bit. The
influence of hyperglycemia, which lasted sixty
days, on the structure of the disc of TM]J of rats is
characterized by significant thickening of collagen
fibers and noticeable growing of cellular infiltrate
with predominance of the number of fibroblasts,
macrophages and mast cells. Also narrowing of
the lumen of the arteries and plethora in veins
were visualized in the hemomicrocirculatory bed.

Conclusions. Streptozotocin-induced diabetes
negatively influence on the structure of disc of
TM]J of the rats. It results into mucoid swelling
of collagen fibers and microangiopathy. Such
remodeling leads to hypoxia, dystrophy and
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atrophy of the disc and therefore may cause
different TM]J disorders.
Prospects of further researches. Knowledge

the joint, morphologically justify the choice of
tactics of complex correction of its pathologies
in hyperglycemia, also safe masticatory function

of the anatomical features of the TMJ and its
restructuring in people with diabetes will allow
avoiding mistakes in diagnosing diseases of

appropriate to the patient's age and therefore
ensure its socio-biological well-being and lifetime.
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TepHOIILILCHKUM HalliOHAJBHUM MeIUYHUN yHiBepcuTeT iMeHi . f. Top6aueBcbkoro MO3 YkpaiHu

CTPYKTYpHI 3MiHHU JUCKa CKPOHEBO-HIDKHBOIIEJICIIHOI'0 Cyrjioda y
IIyPiB IIPHM CTPENTO30TOLMHIHAYKOBAHOMY AiabeTi

Pesrome. [TOIIMPEHICTE CTOMAaTOJIOTIYHUX 3aXBOPIOBaHb Y JII0/leH i3 [yKPOBUM JiabeTOM I[0[eHHO 3pocTae. OfHe
3 IIepIIMX MiCIb Cepef HUX 3aliMaloTh PO3JIaii CKPOHEBO-HIDKHBOIIEIEITHHUX CYTr/I06iB. OfHaK HayKOBUX JaHUX
PO BILIUB fiabeTy Ha CTPYKTYPHI KOMIIOHEHTH CKPOHEBO-HIDKHBOIIeIeTHOTO cyryioba (CHIIC) HeMmae.

MeTa [OCTiJIPKEHHS — BCTAHOBUTH CTPYKTYPHI 3MiHu mucka CHIIC y 1ypiB 3 eKCIlepUMeHTaIbHOIO TilleprJike-
Miero.

Marepianu Ta MetoaH. IllicTaecaT 6LINX cTaTeBO3PLIMX IypiB-caMIliB PO3JALIM/IN Ha 4 TPyl II0 15 0cO6MH y
KO>KHIH. TBaprHaM I1epIIoi Ta APYyroi IPyIl Mo/leIF0BaId CTPEIITO30TOLMHIHYKOBaHUM fia6eT. IIypiB TpeThoi Ta
YeTBEPTOI TPyl BUKOPHUCTOBYBAIN B IKOCTI KOHTPOJIBbHUX Y BiATIOBITHUN 1epiof; eKCIlepuMeHTy. 3abili TBapUH
nposouar yepe3 30 Ta 60 AHIB Biff I0YAaTKy eKCIIEPUMEHTY IIIIXOM KPOBOITYCKaHHS IIifi HAPKO30M TiOIIeHTaly
HaTpio, IIicJIg 4oro 3AiMcHI0BaIM 3a6ip KoMmIuieKkciB CHIIC TaHaBKOJIUITHIX M’IKUX TKaHUH. biostoriyHui MaTepi-
aJI TOTYBAaJIH 3a 3araJIbHOIIPUMHATO MeTOAUKOI0. ['iCTOJIOTiuHI 3pisu JOCIIIKYBAIH 3a JOIIOMOT0X MiKPOCKOIIIB,
micsid X po3MilieHHs Ha IIpeJMeTHUX CKeJIbIIIX Ta papOyBaHHS reMaTOKCUIIH-e03THOM.

Pe3ysibTaTH JOCIiKeHb Ta ix 06roBopeHHs. CTpykrypa aucka CHIIIC KOHTPOJIbHUX TBapUH He 3MiHIOBasIacs.
TicToJiorigHo ¥oro 3Ha4Ha Itepeby/10Ba BidyasisyBasachk y ITypiB i3 fiabeToM. [IOTOBII[eHHS CTIHOK apTepii Ta pos-
IIIMPeHHS BEHO3HOTO IIPOCBITY, a TAK0>K HaOPSIK KOJIaTeHOBUX BOJIOKOH CIIOCTepiraau micss 30 JHIB eKCIIepruMeH-
Ty. [I0TOBIIIEeHHS BOJIOKOH KOJIaTreHy Ta IlepeBa’KaHHs ricTiouTiB (Makpodaris, ¢pi6po6sacTiB, 0I1aCUCTUX KIIITHH)
BisyastisyBasiuch yepes 2 MicsIli Biff cTBopeHHs MojieJti fiabeTy. IIpocBiT apTepiii i apTepios 3By»KyBaBcs, a y BeHaX
reMOMIKPOLIMPKYJ/IITOPHOTO pycJia CIIOCTepiraaocs I0BHOKPOB’S.

BucHOBKH. PecTpyKTypusanis gucka CHIIC 1ypiB i3 CTpenTO30TOLMH-IHAYKOBAaHUM [[iabeTOM IIPOSIBJISIETHCS MY-
KOITHUM HabpsKOM KO0JIarTeHOBUX BOJIOKOH Ta MOP)OJIOTIYHMMH 3MiHAMHU CYAWUH reMOMIKPOITUPKYJISTOPHOIO pycC-
Ja, 1110 MO>Ke IIPU3BECTH [0 JUCTPOdii AHCKa, a BiITAK 1 710 pi3HOMAaHITHHUX PO3JIa/iiB JaHOTO cyraoba.

KJII040Bi c/10Ba: CTPENITO30TOITNH; CKPOHEBO-HIDKHBOIIIEJIEITHUH CYIJI00; KOJIaTeHOBi BOJIOKHA; apTepil; BeHH; /lia-
6eT.
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TepHOIIOJIBCKUI HAITMOHAJIBHBIN MeJUIITMHCKUYN YHUBepCcUTeT UMeHU U. 5. TopbaueBckoro MO3
VKpauHsbl

CTpyKTypHBIe H3MEHEHHUS TUCKa BUCOYHO-HIDKHEYEeJTICTHOTO CycTaBa
Y KpbIC IIPU CTPENTO30TOUHUHAYIIMPOBAHHOM JHabeTe

Pe3rome. PacripocTpaHeHHOCTb CTOMATOJIOTUUECKUX 3ab0jIeBaHUM Y JIIOZled ¢ caXxapHBIM [uabeToM erKeJHEeBHO
pacTeT. OHO U3 IIePBBIX MECT CPpeJH HUX 3aHUMAaIOT PacCTPOMCTBA BUCOYHO-HU)KHEUEIIOCTHBIX CYyCTaBoOB. OfHa-
KO Hay4YHBIX JAHHBIX O BJIMSHUU rabeTa Ha CTPYKTYpHbIE KOMIIOHEHTHI BUCOYHO-HIDKHEUEIICTHOTO CycTaBa
(BHYC) HerT.

Ilesib UccIeJ0BAaHMS — YCTAaHOBUTH CTPYKTYpPHBIE M3MeHeHUs Aricka BHUC y KphIC ¢ aKCIIepUMeHTaIbHOMN TUIIep-
IJINKeMUeH.

Marepuassl 1 MeTOABL. [llecTbiecaT 6esIbIX II0JI0BO3PEJIBIX KPhIC-CAMIIOB pas/iesIMId Ha 4 rpymmsl o 15 oco-
6el B KaKIoU. )KUBOTHBIM IIepBOM U BTOPOM TPYIII MOJEJIHMPOBAJIN CTPEIITO30TOIMHUHAYITUPOBAHHBIN Ha-
6eT. KpriC TpeThbel U 4eTBEpPTOU IPYIIIL UCIIOJIb30BaJIN B KaueCTBe KOHTPOJIbHBIX B COOTBETCTBYIOIIUN IIEPUOT,
JKCIIepUMeHTa. YOueHHe >KMBOTHBIX IIPOBOJUIIM depe3 30 1 60 [Hel OT Hadasa KCIIepHMeHTa IIyTeM KpPOBO-
IIyCKaHW4 110/ HApKO30M THOIIEHTaJla HaTpHs, II0C/Ie YeTro OCYIeCTB/IUIN 3a60p kKoMmIuiekcoB BHUC U oKpy»ka-
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IOIIMX MATKUX TKaHel. BHoJIornyecKui MaTepHasl TOTOBHJIM II0 OOIIEIIPUHATOM MeTOAHKe. [HMCTOIOrHYecKue
Cpesbl UCCJIe0BaIN C IIOMOIIBI0 MUKPOCKOIIOB, IT0C/Ie UX pasMellleHUs Ha IIpeMeTHBIX CTeKJIaX U OKpallluBaHUSA
reMaTOKCHUIMH-303HOM.

Pe3ybTaThl HCCIeA0BaHUS U HX 00cyXaeHHe. CTpykTypa gucka BHUC KOHTPOJIBHBIX KPBIC He MeHslIach. ['Hc-
TOJIOTUYECKH er0 3Ha4YuTeJIbHas PeCTPYKTYPHU3alys BU3yalUusUpoBalach y "KUBOTHBIX C abeToM. YToJIIeHHe
CTEHOK apTepH{ U pacIIvpeHHe BEeHO3HOIO IIPOCBETA, a TAK)Ke 0TeK KOJIJIaTeHOBBIX BOJIOKOH Ha6JII0aIu I10cye
30 mHel sKcIlepUMeHTa. YTOJIIeHre BOJIOKOH KoJlareHa U Iipeo6iiafilaHue TUCTUONUTOB (Makpodaros, ¢pubpo-
6J1aCTOB, TYYHBIX KJIETOK) BU3YaIM3UPOBAJIKCh Yepes3 2 MecsIia OT CO3/JaHus MoJiesId frabeTa. [IpocBeT apTepuil U
apTepHOJI Cy>KaJICs, ¥ B BeHaX TeMOMUKPOLIUPKYJIATOPHOIO pycJia Hab/I0al0Ch II0JIHOKPOBHE.

BeiBogbl. PecTpykTypusanusa arcka BHUC KpbIC CO CTPENITO30TOIUMH-UHAYIIMPOBaHHEIM A1abeTOM IIPOSIBIIETCS
MYKOHHBIM OTEKOM KOJIJIaT€HOBBIX BOJIOKOH X MOPGOJIOTHUYeCKUMH U3MEeHEeHUsIMH COCYZ0B IreMOMHUKPOIIUPKY-
JISTOPHOIO PyCJIa, YTO MOKET IIPUBECTH K JUCTPOOHH [HCKA, a 3aTeM U K PasJIMYHBIM PacCTPOMCTBaM JaHHOIO
cycTasa.

KiroueBrnle ciioBa: CTPEeIITO30TOIINH; BHCOYHO-HIKHEYEJTHCTHON CyCTaB; KOJJIar€HOBbIE€ BOJIOKHA; apPTEPUU;

BeHBI; fuaber.
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