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INfORMaTION aBSTRaCT

Summary. There is a significant prevalence of dental diseases in patients 
with diabetes. Temporomandibular joint (TMJ) disorders occupy one of 
the first places among them. However, there is no data on the diabetes 
effect on the disc of the TMJ.
The aim of the study – to establish structural changes of TMJ disc in rats 
with hyperglycemia.
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 TMJ 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 TMJ 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.

Introduction. The number of people with 
diabetes mellitus has been steadily growing around 
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 

patients with diabetes [5]. Temporomandibular 
joint (TMJ) 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 TMJ 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 TMJ.

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 I. Horbachevsky Ternopil National 
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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 TMJ 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 TMJ 
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 TMJ 
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 

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 TMJ 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 TMJ 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 
TMJ 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 TMJ disorders.

Prospects of further researches. Knowledge 
of the anatomical features of the TMJ and its 
restructuring in people with diabetes will allow 
avoiding mistakes in diagnosing diseases of 

the joint, morphologically justify the choice of 
tactics of complex correction of its pathologies 
in hyperglycemia, also safe masticatory function 
appropriate to the patient's age and therefore 
ensure its socio-biological well-being and lifetime.
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Структурні зміни диска скронево-нижньощелепного суглоба у 
щурів при стрептозотоциніндукованому діабеті

Резюме. Поширеність стоматологічних захворювань у людей із цукровим діабетом щоденно зростає. Одне 
з перших місць серед них займають розлади скронево-нижньощелепних суглобів. Однак наукових даних 
про вплив діабету на структурні компоненти скронево-нижньощелепного суглоба (СНЩС) немає.
Мета дослідження – встановити структурні зміни диска СНЩС у щурів з експериментальною гіпергліке-
мією.
Матеріали та методи. Шістдесят білих статевозрілих щурів-самців розділили на 4 групи по 15 особин у 
кожній. Тваринам першої та другої груп моделювали стрептозотоциніндукований діабет. Щурів третьої та 
четвертої груп використовували в якості контрольних у відповідний період експерименту. Забій тварин 
проводили через 30 та 60 днів від початку експерименту шляхом кровопускання під наркозом тіопенталу 
натрію, після чого здійснювали забір комплексів СНЩС танавколишніх м’яких тканин. Біологічний матері-
ал готували за загальноприйнятою методикою. Гістологічні зрізи досліджували за допомогою мікроскопів, 
після їх розміщення на предметних скельцях та фарбування гематоксилін-еозином.
Результати досліджень та їх обговорення. Структура диска СНЩС контрольних тварин не змінювалася. 
Гістологічно його значна перебудова візуалізувалась у щурів із діабетом. Потовщення стінок артерій та роз-
ширення венозного просвіту, а також набряк колагенових волокон спостерігали після 30 днів експеримен-
ту. Потовщення волокон колагену та переважання гістіоцитів (макрофагів, фібробластів, опасистих клітин) 
візуалізувались через 2 місяці від створення моделі діабету. Просвіт артерій і артеріол звужувався, a у венах 
гемомікроциркуляторного русла спостерігалося повнокров’я.
Висновки. Реструктуризація диска СНЩС щурів із стрептозотоцин-індукованим діабетом проявляється му-
коїдним набряком колагенових волокон та морфологічними змінами судин гемомікроциркуляторного рус-
ла, що може призвести до дистрофії диска, а відтак і до різноманітних розладів даного суглоба.

Ключові слова: стрептозотоцин; скронево-нижньощелепний суглоб; колагенові волокна; артерії; вени; діа-
бет.
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Структурные изменения диска височно-нижнечелюстного сустава 
у крыс при стрептозотоцининдуцированном диабете

Резюме. Распространенность стоматологических заболеваний у людей с сахарным диабетом ежедневно 
растет. Одно из первых мест среди них занимают расстройства височно-нижнечелюстных суставов. Одна-
ко научных данных о влиянии диабета на структурные компоненты височно-нижнечелюстного сустава 
(ВНЧС) нет.
Цель исследования –  установить структурные изменения диска ВНЧС у крыс с экспериментальной гипер-
гликемией.
Материалы и методы. Шестьдесят белых половозрелых крыс-самцов разделили на 4 группы по 15 осо-
бей в каждой. Животным первой и второй групп моделировали стрептозотоцининдуцированный диа-
бет. Крыс третьей и четвертой групп использовали в качестве контрольных в соответствующий период 
эксперимента. Убиение животных проводили через 30 и 60 дней от начала эксперимента путем крово-
пускания под наркозом тиопентала натрия, после чего осуществляли забор комплексов ВНЧС и окружа-
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ющих мягких тканей. Биологический материал готовили по общепринятой методике. Гистологические 
срезы исследовали с помощью микроскопов, после их размещения на предметных стеклах и окрашивания 
гематоксилин-эозином.
Результаты исследования и их обсуждение. Структура диска ВНЧС контрольных крыс не менялась. Гис-
тологически его значительная реструктуризация визуализировалась у животных с диабетом. Утолщение 
стенок артерий и расширение венозного просвета, а также отек коллагеновых волокон наблюдали после 
30 дней эксперимента. Утолщение волокон коллагена и преобладание гистиоцитов (макрофагов, фибро-
бластов, тучных клеток) визуализировались через 2 месяца от создания модели диабета. Просвет артерий и 
артериол сужался, и в венах гемомикроциркуляторного русла наблюдалось полнокровие.
Выводы. Реструктуризация диска ВНЧС крыс со стрептозотоцин-индуцированным диабетом проявляется 
мукоидным отеком коллагеновых волокон и морфологическими изменениями сосудов гемомикроцирку-
ляторного русла, что может привести к дистрофии диска, а затем и к различным расстройствам данного 
сустава.

Ключевые слова: стрептозотоцин; височно-нижнечелюстной сустав; коллагеновые волокна; артерии; 
вены; диабет.
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