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SUBSTANTIATION OF MORPHOLOGY AND METABOLISM OF SPINAL STRUCTURES
IN RATS WITH EXPERIMENTAL HYPOTHYROIDISM

Talibnazarova D.D., Rasulov H.A , Xusanov E.S., Abdullaeva I.X.
Tashkent Pediatric Medical Institute

v' Resume

The study was conducted on 34 white laboratory rats weighing 150-200 g. In experimental animals,
we obtained an experimental model of hypothyroidism by intragastric administration of one of the
thyrostatics — mercazolil at a dose of 3 mg/ kg of animal weight. It was noted that in hypothyroid rats,
both the level of markers of bone resorption and the marker of bone formation — bone alkaline
phosphatase, reflecting a slowdown in remodeling processes, which ultimately leads to a decrease in
bone mass, significantly decreases. The detected morphological changes in the bone-ligamentous
structures confirm the negative effect of hypothyroxinemia on the condition of soft tissue structures at
the sites of attachment to vertebrae.

Key words: bone-ligamentous structures, morphometry, experimental hypothyroidism.

IKCHEPUMEHTAJI THIIOTUPEO3JA KAJIAMYULUIAP YMYPTKA IIOTOHACH
TY3NJIMAJIAPUHUHT MOP®OJIOI'NSICU BA METABOJIMTHUK Y3I'APUIIIJIAPUHA
ACOCJIAII

Tanubnazaposa /. /1., Pacynoe X.A., Xycanosa 3.C., A6dyinaesa U.X.
TomxenT [leanatpust THOOMET HHCTUTYTH

v’ Pestome

Taokuxom ozupnuzu 150-200 2 easznoazu 34 ma oK nadopamop Kanamywinapoa YmKA3uizaH.
Konueopnapuoa 3Kkcnepumenman 2unomupeo’ MoOenU  MUPEOCMAMUKIAPOAH  XUCOONAH2AH
MepKazonunnu 3 M2/Ke maHa 6a3HuUzaA My8OQUK, OWIKO30H UYU2A KUPUMUWL UYAU Ounan 4aKupuizan.
DKcnepumenman unomupeo3oqa CyaK pe3opouuAcu 6a CYAKNAHUWL MAPKepaapu MUKOOPUHUHC
CMAmMUCIMUK aXAMUAMIU 0apax3caoa nacaiiuwiy 6a OXup OKubam CyaK GA3HUHUHZ Ce3UNApPIu
nacaiiuwiu  Kysamunzan. AHUKIAH2AH MOPQONOZUK  Y32apuuinap Ccyak-6oinam myuamanapu
pusodNCanUMIUZA, ABHU  YMYPMKANAPea  IOMWIOK — MYKUMANAPHUNHZ — OUpuKuui  Hcoliapuza
2UNOMUPOKCUHIMUAHUNZ CATLOUI MALCUPUHU ACOCTATIOU.

Kanum cyznap: cyak 6oiinam my3unmanapu, mopghomempus, IKcnepumenma 2ZUnOmupeo3.

OBOCHOBAHME MOP®OJIOTUH U METABOJIN3MA CTPYKTYP IIO3BOHOYHHUKA Y
KPbIC ITPU SKCIHHEPUMEHTAJIBHOM I'HITIOTUPEO3E

Tanubnasaposa /1./1., Pacyros X.A., Xycanosa 3.C., Aboynraesa U.X.
TamkeHTCKUi eAuaTpUIeCKUil MEIUIUHCKUNA HHCTUTYT

v’ Pestome

Hccnedosanue nposedeno na 34 6envix nabopamopnsix Kpvicax eéecom 150-200z. Ha nooonvimmuwix
HCUGOMHBIX NOJIYUEHA IKCHEPUMEHMATILHAA MOOeTb 2UROMUPEO3d NYMeM SHYMPUNCEYOOUHO20 66¢0eHUs
00H020 U3 MUPEOCMAMUKO8 — MeEPKA30auna 6 003e 3 mz/ke maccvl ycusomuvix. Ommeuanoce, umo y
SUNOMUPEOUOHBIX KPBIC CIMAMUYECKU 3HAYUMO CHUNCACMCA KAK YPOGeHb MAPKEPOE KOCMHOI pe3opoyuu,
MaK u Mapképa Kocmeoopazoeanus, 4mo 6 KOHEUHOM UMOze NPUBOOUM K CHUMCEHUIO KOCMHOU MAcChl.
Obnapysycennvie Mmopgonozuueckue UMEHEHUA 6 KOCHIHO-C6A30YHBIX CHIDYKIMYP HOOMeEepycoarom
HezamugHvle GAUAHUE ZUNOMUPOKCUHEMUU HA COCMOAHUE MAZKOMKAHHLIX CHMPYKMYp HA Mecmax
NPUKPENnNenus K NO360HKAM.

Kniouesvie cnosa: Kocmno-cea3ounvie CmpyKmypbol, Mop@omempus, IKCHEPUMEHMATIbHBLIL 2UNOMUPEO3.
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Relevance
A Il over the world, thyroid diseases occupy one of the leading places in the pathology of endocrine
organs. The need to study the subtle mechanisms of the pathogenesis of this disease,
accompanied by a violation of all types of metabolism, is explained by the fact that substitution
therapy used in the treatment of hypothyroidism does not fully provide the necessary balance of
thyroid hormones and a full life. Apparently, hormonal correction alone is not enough to achieve
optimal quality of life in patients with congenital or acquired hypothyroidism [1, 5, 6].

Hypothyroidism is associated with the risk of osteoporosis. Hypothyroidism leads to a decrease in
the rate of bone remodeling with an increase in the cycle time of this process [2, 3, 4, 5]. The
imbalance of remodeling cycles in hypothyroidism leads to a decrease in bone mass, a violation of the
microstructure with a deterioration in bone quality and an increased risk of fractures.

All of the above allows us to conclude that the problem we are developing is poorly understood and
its relevance due to the prevalence of deformities and injuries of bones and in particular vertebrae, the
lack of their morphofunctional justification.

The purpose the study: Study of morphofunctional and metabolic features of the bone-
ligamentous tissue of the spine in rats with experimental hypothyroidism.

Materials and methods

The study was conducted on 34 white laboratory rats weighing 150-200 g in strict accordance with
ethical standards and recommendations for humane treatment of laboratory animals, reflected in the
European Convention for the Protection of Vertebrates Used for Experimental and Other Scientific
Purposes. The animals were kept in standard vivarium conditions under natural light, on a standard diet of
laboratory animals. In experimental animals, we obtained an experimental model of hypothyroidism by
intragastric administration of one of the thyrostatics — mercazolil at a dose of 3 mg/ kg of animal weight.
Animals under light ether anesthesia were taken out of the experiment on the 30th day. The content of
calcium, magnesium, phosphorus in blood serum was determined by colorimetric methods and sets of
HUMAN reagents (Germany), markers of bone remodeling - C-terminal telopeptides of type | collagen,
bone alkaline phosphatase (Metra BAF Kit reagents from Quidel Corporation), levels of thyrotropin, total
T3 and thyroxine, testosterone (reagents of Vector-Best CJSC, Russia).

For histological examination, pieces of the bone-ligamentous structure of rats were taken in the area of
attachment of soft tissues to the vertebrae. The pieces were fixed in 10% neutral formalin for 7 days, then
passed through alcohols of increasing strength and poured into paraffin. Sections 5-6 microns thick were
prepared. The obtained sections were stained with hematoxylin and eosin, picrofuxin according to Van
Gieson.

Static processing of the results was carried out using the Statistica 6.0 software package (Stat Soft) with
the calculation of the arithmetic mean (M), the standard error of the mean (m) with an assessment of the
significance of group differences according to the Student's t-criterion.

Results and discussion
The obtained results of the analysis of thyrotropin, T3 and thyroxine in the blood serum of the
experimental group of animals indicate the development of hypofunction of the thyroid gland. In the rats of
the experimental group, a decrease in the secretion of T3 and thyroxine was observed against the
background of an increase in the content of thyrotropin (Table 1).

The content of thyroid-stimulating and thyroid hormones in the blood serum of rats with
experimental hypothyroidism

Hormones Control group Experimental group, n=24
Thyrotropin, mkME/I 1,12+0,098 1,89+0,092**

Total thyroxine nmol | 77,243,26 59,8+2, 38*

Total triiodothyronine, nmol/l 2,94+0,16 1,67+0,095%**

Note * - P < 0,05; ** - P < 0,005

Pronounced changes in markers of bone metabolism in the blood serum of the experimental group
of rats are determined (Table 2). Both the level of markers of bone resorption 3-CTX and the marker
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of bone formation — bone alkaline phosphatase, significantly decreases, reflecting a slowdown in
remodeling processes, which ultimately leads to a decrease in bone mass [3, 5].
Table 2
The content of indicators of mineral metabolism and markers of bone metabolism in experimental
hypothyroidism in rats

Indicators Control group, n=10 Experimental group, n=24
Ca total, mmol/I 2,250,090 2,02+0,085%*

P, mmol/l 1,84-+0,044 1,68+0,054*

Mg, mmol/Il 0,924+0,058 0,81+0,041*

Bone alkaline phosphatase, ME/I 6,4+0,54 4,8+0,32%*

B-CTX, ng/l 0,90+0,05 0,76+0,029%*

Note : *-P < 0,1; **- P <05

There were no statistically significant changes in the serum levels of calcium, phosphorus and
magnesium in animals with hypothyroidism, although there was a tendency to decrease their levels.

As a result of morphological examination, the formation of bone tissue with solid architectonics
was observed in animals of the control group. The compact substance is externally covered with a
periosteum consisting of outer and inner layers. The outer layer is formed by dense fibrous tissue, the
fibers are oriented parallel to the bone surface. The inner layer is formed by loose fibrous tissue.
Fibroblasts and osteoblasts, as well as blood capillaries, are found among the thin collagen fibers. The
outer common plate is located under the periosteum, the inner common plate is also deeper defined.
On the side of the bone marrow there is an endost containing osteoblastic cells. In the spongy
substance of the bone, the anastomosing bone trabeculae differ in a variety of thickness and
stainability, mainly inactive osteoblasts. There are pronounced branching of bone trabeculae with
detachment of the red bone marrow from bone structures. In trabeculae, basophilic wavelike lines are
determined, resulting from the processes of demineralization and violation of mineralization of the
intercellular substance of bone tissue.

The obtained morphological data indicate that with prolonged administration of mercazolil to
experimental animals, changes in the histological structure are revealed in the bones, characterizing
the development of destructive and degenerative processes with impaired mineralization of the
intercellular matrix.

The presence of a boundary area between the ligamentous and fibrous-cartilaginous tissues is very
characteristic. At the same time, the fibers of the first have a wavy configuration, and the cellular
elements are represented by both fibrocytes and fibroblasts, the fibers of the second are rectilinear and
oriented at an angle, and the oval-shaped cellular elements with dense cytoarchitectonics have a
volumetric cytoplasm, an oval or oval-round nucleus. We have identified vascular glomeruli in the
border region, whereas they are absent in the fibrous cartilage zone.

It can be assumed that due to the interaction of cells and intercellular matter, interstitial connections
are carried out. Nevertheless, the results of the conducted studies show that with the development of
hypothyroidism, there is a violation of bone remodeling and mineral metabolism.

The reason for the development of the described morphological changes is a violation of the basal
metabolism. Thyroid hormone deficiency leads to the development of stromal vascular carbohydrate
dystrophy. Changes occur in the walls of blood vessels due to the accumulation of glycoproteins and
glucosaminoglycans in them, disorders develop in the microcirculatory system, which leads to
hypoxia. Hypoxia is the main pathogenetic factor in the development of dystrophic and destructive
changes in fibroblastic cells of ligamentous structures.

Conclusions
1. Hypothyroid states in experimental animals lead to the development of structural changes in bones
in general and vertebrae in particular. Signs of destructive and degenerative processes associated with
a violation of the state of the intercellular matrix appear in the bones, which undoubtedly leads to a
decrease in bone strength.
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2. As a result of modeling experimental hypothyroidism, the content of thyroid hormones
(triiodothyronine and thyroxine) in the blood serum decreases with an increase in the concentration of
thyrotropin.

3. Experimental hypothyroidism is characterized by a violation of the processes of bone metabolism,
which is reflected in a decrease in serum levels of Ca, P and Mg.

4. Severe destructive and dystrophic changes of immature cells are noted in the border areas where
soft tissue structures are attached to the vertebrae. The detected morphological changes in tendons
confirm the available literature data on the negative effect of hypothyroxinemia on the condition of
tendons and ligaments at the sites of attachment to vertebrae.
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