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Annotation. In recent years, the widespread prevalence of rheumatoid arthritis among
diseases of the connective tissue system and the development of disability in patients indicate the
relevance of this disease. The development of disability in patients means that this disease is not
only a medical, but also a social problem. In some cases, damage to internal organs may also occur,
and many complications may develop. Approximately half of patients develop disability 3-5 years
after the onset of the disease. Therefore, early diagnosis of this disease is very important. The
article presents morphological changes in adrenal tissue during modeling of adjuvant arthritis in
30 white laboratory outbred rats. Under experimental conditions, dystrophic and destructive
changes in the cellular elements of adrenal tissue were revealed.
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Relevance. Rheumatoid arthritis (RA) is a chronic inflammatory autoimmune disease of
connective tissue, which primarily affects peripheral joints with the development of erosive and
destructive changes in them. Inflammation in RA affects the synovium of the joint, leading to
hyperplasia of synovial tissue that destroys articular cartilage and underlying subchondral bone.
According to modern concepts, the development of RA is based on a generalized defect in
immunoregulatory mechanisms that determine the development of cellular and humoral reactions.
This leads to chronic, progressive inflammation, affecting not only the joints, but also various
organs and systems.

The purpose of our work was to study changes in adrenal tissue in experimental animals with
simulated rheumatoid arthritis.

Materials and methods of research. The study was conducted on 30 three-month-old bisexual
white laboratory outbred rats with an average weight of 80-120 g. The rats were kept in vivarium
conditions. The experimental model was close to human childhood, for which purpose white rats
aged 14-18 days and weighing 16—20 g were introduced into the experiment. Arthritis modeling
was performed as follows: after 2 weeks of the experimental animal’s life, under the skin of the
rat’s hind paw (subplantar) For 1 month, Freund's complete adjuvant (0.01 ml), which contained
0.01 mg BCG, was administered 2 times a week. The autoimmune process was modeled by
sensitizing the animal's body for 28-30 days. The animals whose adrenal tissue was supposed to
be studied were divided into 2 groups of 15 rats (n = 15): group 1 — healthy animals (control
group); The 2nd group consisted of animals with a model of adjuvant arthritis that did not receive
treatment. 10 days after the end of the experiment, the animals were removed from it under ether
anesthesia [12]. The work was carried out in accordance with the rules approved by the Ethics
Committee of the Bukhara State Institute of Medicine, based on the principles of humanism in
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relation to animals, provided for by the “Rules for carrying out work with experimental animals”
under the name of Abu Ali ibn Sino.
Research results. In the studied control group of healthy experimental animals, the adrenal tissue
was not changed and had a physiological structure. The adrenal gland consisted of a cortex and
medulla. In turn, the cortex included three zones: glomerular, fascicular and reticular. Cortical
endocrinocytes formed epithelial strands perpendicular to the surface of the adrenal gland. The
spaces between the epithelial strands were filled with loose connective tissue, in which blood
capillaries and nerve fibers passed. The superficial zona glomerulosa was formed by small cortical
endocrinocytes, forming rounded arches - “glomeruli”. Cortical endocrinocytes of the zona
fasciculata were larger, had a cubic or prismatic shape, as well as a round or slightly irregular
nucleus, the same for all endocrinocytes, with a moderate content of chromatin, more or less evenly
distributed throughout the karyoplasm in the form of eu- or heteroform. The cytoplasm of the cells
contained a large number of lipid inclusions, a smooth cytoplasmic reticulum was well developed,
mitochondria had characteristic tubular cristae, and clusters of ribosomes were quite dense. In the
reticular zone of the adrenal cortex, epithelial cells were loosened, forming a loose network. The
medulla was separated from the cortex by a thin, discontinuous layer of connective tissue. This
part of the adrenal gland was formed by a cluster of relatively large round-shaped cells -
chromaffinocytes, or pheochromocytes, between which there were special blood vessels -
sinusoids. Among the medulla cells, light epinephrocytes secreting adrenaline and dark
norepinephrocytes secreting noradrenaline were distinguished. The cytoplasm of both cells was
densely filled with electron-dense secretory granules, the core of which, in turn, was filled with a
protein that accumulated secreted catecholamines. In addition, the medulla contained multipolar
neurons of the autonomic nervous system, as well as supporting process cells of a glial nature.
Analysis of data from an electron microscopic study of the adrenal glands of animals of the
second group with simulated adjuvant arthritis (experimental group) indicated that similar
changes, without fundamental differences, developed in the cells of the cortex and medulla. Thus,
in cell nuclei there was a sharp decrease in the level of chromatin content, due to which the central
part of the nuclei became cleared, and a small amount of chromatin in the form of a heteroform
was concentrated near the karyolemma.
In addition, significant changes occurred in the structure of intracellular organelles and the
cytoplasm itself, the cytosol of which lost its usual electron-optical density and became loose,
giving the impression that the cells had lost structure. Mitochondria appeared swollen, with a clear
matrix of low electron-optical density and destructured and disoriented cristae. At the same time,
lipid granules retained their amorphous contents of medium or high osmiophilicity.
At the same time, in the cells of the medulla, especially in dark norepinephrocytes, the changes
were of a slightly different nature. In particular, the swelling of mitochondria was much less
pronounced in them, practically without disturbing the structure of the cristae, and no pronounced
changes were noted in the tubules of the cytoplasmic reticulum and the Golgi complex. The most
important change in the cells of the medulla was a pronounced depletion of granules characteristic
of epinephrocytes with highly osmiophilic material, as a result of which the cytoplasm of the cells
acquired a “foamy” appearance. It should be noted that some of the vessels of the sinusoids were
full-blooded, while in the other part the vessels looked anemic and spasmic, as evidenced by
pronounced folding of the endothelium. Thus, the experimental data obtained indicate that the
changes found in the cells of both the cortex and medulla can be attributed to changes of a
dystrophic and even destructive nature. These changes are accompanied by a decrease in the
energy reserves of the cell due to damage to mitochondria, which, in turn, could negatively affect
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the synthesis of mineralocorticoids, primarily aldosterone, as well as glucocorticoids produced by
cells of the zona fasciculata. Depletion of highly osmiophilic material in the granules of
epinephrocytes of the medulla may indicate a decrease in the synthesis of adrenaline and
norepinephrine.
Conclusions Analysis of data from microscopic examination of adrenal tissue in conditions of
adjuvant arthritis indicated the presence of signs of simulated chronic inflammation characteristic
of juvenile rheumatoid arthritis. The results of the study in reproduced adjuvant arthritis indicated
the development of dystrophic and destructive changes in the cellular elements of the adrenal
tissue. It can be assumed that these changes have a negative impact on the neuro-immune-
endocrine status of the body in this pathology, which requires appropriate drug correction.

References

1. Ommmosa A. 3., lllomues Y. M. Penponyktus Empmarn spxaknapna 6enymTiuk cababmapu:
Byxopo Tymanu snunemuonoruscu //Scientific progress. — 2021. — T. 2. — Ne. 7. — C. 499-502.

2. Zokirovna O. A., Abdurasulovich S. B. Ovarian Diseases in Age of Reproductive Women:
Dermoid Cyst /JTIMOIY FANLARDA INNOVASIYA ONLAYN ILMIY JURNALI. —
2021. —T.1.— Ne. 6. — C. 154-161.

3. Olimova A. Z. ECHINOCOCCOSIS OF LIVER OF THREE MONTHLY WHITE RAT
//Scientific progress. — 2022. — T. 3. — Ne. 3. — C. 462-466.

4. OmumoBa A. 3. Mopdornorudeckune u MOpHOMETPUICCKHE OCOOCHHOCTH TICUEHU OCIbIX
OECIIOPOAHBIX TPEX MECSUYHBIX KPBIC TOCIIE TSHKETON YeperHO-MO3TOBOM TPaBMbl BRI3BAHHOU
skcriepumentanbHbiM - TIyTéM  /BARQARORLIK VA YETAKCHI TADQIQOTLAR
ONLAYN ILMIY JURNALI. —2021. — T. 1. — Ne. 6. — C. 557-563.

5. Oglu M. Z. M., Zokirovna O. A. MOP®OJIOTMYECKHUE U MOPOOMETPUYECKHUE
ITAPAMETPBI TIEYEHM BEJIBIX BECIIOPOJHbBIX KPBIC, IIEPEHECIINX
OKCITEPUMEHTAJIBHYIO YEPEITHO-MO3I'OBVYHO TPABMY ITOCJIE
MEJUKAMEHT O3HOU KOPPEKIIMM //JOURNAL OF BIOMEDICINE AND
PRACTICE. - 2023. - T. 8. — Ne. 1.

6. OmmmoBa A. 3., Typames M. P. BYXOPO IIIAXPUJIA MEBJIA BA YH UKKI BAPMOKJIN
NYAK SAPACU YYPAII SIMMIAEMUOJIOTUACHU //Oriental renaissance: Innovative,
educational, natural and social sciences. — 2022. — T. 2. — Ne. 4. — C. 642-647.

7. Zokirovna O. A. Modern Concepts of Idiopathic Pulmonary Fibrosis //American Journal of
Pediatric Medicine and Health Sciences. — 2023. — T. 1. — Ne. 3. — C. 97-101.

8. Zokirovna O. A. Pathology of Precancerous Conditions of the Ovaries //American Journal of
Pediatric Medicine and Health Sciences. — 2023. — T. 1. — Ne. 3. — C. 93-96.

9. 3okwmposHa, OmumoBa Asu3za u Temraes Illyxpar JxymaeBud. «Mop¢omorndaecknue acreKThl
nevyeHu OesbIX OecTOpOJHBIX KPBIC MOCIE TSKENI0M YepenHO-MO3roBOI TPaBMbl, BbI3BAaHHOM
IKCIIEPUMEHTAILHO B BUJIC JIOPOIKHO-TPAHCIIOPTHOTO mpouciiecTBrs». Scholastic: Journal of
Natural and Medical Education 2.2 (2023): 59-62.

10. Zokirovna O. A. Comparative characteristics of the morphological parameters of the liver at
different periods of traumatic brain injury //Euro-Asia Conferences. — 2021. — C. 139-142.

11. Zokirovna O. A. Macroand microscopic structure of the liver of threemonthly white rats
//Academic research in educational sciences. — 2021. — T. 2. — Ne. 9. — C. 309-312.

12. Onumosa A. 3. Yactora Berpewaemoctn Muomsl Matku Y XKenmmua B PenpomyktuBHOM
Bospacre //BARQARORLIK VA YETAKCHI TADQIQOTLAR ONLAYN ILMIY
JURNALI. —2021. - T. 1. — Ne. 6. — C. 551-556.

80 a journal of the AMERICAN Journal of Pediatric Medicine and Health Sciences WWW. grnjournal.us



13. Zokirovna O. A., Abdurasulovich S. B. Ovarian Diseases in Age of Reproductive Women:
Dermoid Cyst //JTIMOIY FANLARDA INNOVASIYA ONLAYN ILMIY JURNALI. —
2021. —T.1.— Ne. 6. — C. 154-161.

14. Zokirovna O. A. Cytological screening of cervical diseases: pap test research in the bukhara
regional diagnostic center for the period 2015-2019. — 2022.

15. Zokirovna O. A., PREVALENCE R. M. M. EPIDEMIOLOGY OF CANCER OF THE ORAL
CAVITY AND THROAT IN THE BUKHARA REGION //Web of Scientist: International
Scientific Research Journal. — 2022, — T. 3. — Ne. 11. — C. 545-550.

16. Olimova A. Z. The frequency of occurrence of my uterus In women of reproductive age
/IJOURNAL OF ADVANCED RESEARCH AND STABILITY (JARS). —2021. — T. 1. — Ne.
06. — C. 551-556.

17. Olimova Aziza Zokirovna. (2023). MODERN PRINCIPLES OF THE EFFECT OF
HEMODIALYSIS THERAPY ON HEART RATE. International Journal of Integrative and
Modern Medicine, 1(1), 80-85. Retrieved from
http://medicaljournals.eu/index.php/IJIMM/article/view/28

18. Olimova Aziza Zokirovna. (2023). PATHOMORPHOLOGICAL CHARACTERISTICS OF
THE EPIDIDYMIS UNDER IRRADIATION. International Journal of Integrative and
Modern Medicine, 1(1), 96-100. Retrieved from
http://medicaljournals.eu/index.php/IJIMM/article/view/31

19. Olimova Aziza Zokirovna. (2023). THE INCIDENCE OF CANCER OF THE ORAL
CAVITY AND PHARYNX IN THE BUKHARA REGION. International Journal of
Integrative and Modern Medicine, 1(1), 86-809. Retrieved from
http://medicaljournals.eu/index.php/IJIMM/article/view/29

20. Olimova Aziza Zokirovna. (2023). INFLUENCE OF ALCOHOL INTOXICATION ON THE
HEART TISSUE OF RATS IN THE EXPERIMENT. International Journal of Integrative and
Modern Medicine, 1(1), 90-95. Retrieved from
http://medicaljournals.eu/index.php/IJIMM/article/view/30

21. Olimova Aziza Zokirovna. (2023). Modern Aspects of the Etiology of Gastric Ulcer and Its
Complications. American Journal of Pediatric Medicine and Health Sciences (2993-
2149), 1(3), 163-166. Retrieved from
http://grnjournal.us/index.php/AJPMHS/article/view/208

22. Zokirovna O. A., Jumaevich T. S. Morphological Aspects of the Liver of White Outbred Rats
After Severe Traumatic Brain Injury Caused Experimentally in the Form of a Road Accident
//Scholastic: Journal of Natural and Medical Education. — 2023. — T. 2. — Ne. 2. — C. 59-62.

23. Aziza Zokirovna Olimova GASTRIC ULCER AND ITS COMPLICATIONS // Scientific
progress. 2022. Ne3. URL: https://cyberleninka.ru/article/n/gastric-ulcer-and-its-complications
(mata obpamenus: 28.09.2023).

24. Olimova Aziza Zokirovna. (2022). TECHNIQUE FOR CUTTING BIOPSY AND
SURGICAL MATERIAL IN THE PRACTICE OF PATHOLOGICAL ANATOMY AND
FORENSIC MEDICINE. Web of Scientist: International Scientific Research Journal, 3(7),
116-120. https://doi.org/10.17605/0SF.10/PSQ59

25. Zhumayevich N. F., Zokirovha O. A. PATHOMORPHOLOGY OF GASTRIC CANCER
IIBARQARORLIK VA YETAKCHI TADQIQOTLAR ONLAYN ILMIY JURNALI. —2022.
— C. 330-333.

81 a journal of the AMERICAN Journal of Pediatric Medicine and Health Sciences WWW. grnjournal.us


http://medicaljournals.eu/index.php/IJIMM/article/view/28
http://medicaljournals.eu/index.php/IJIMM/article/view/31
http://medicaljournals.eu/index.php/IJIMM/article/view/29
http://medicaljournals.eu/index.php/IJIMM/article/view/30
http://grnjournal.us/index.php/AJPMHS/article/view/208
https://doi.org/10.17605/OSF.IO/PSQ59

26. Zokirovna O. A. Epidemiological and Etiological Data of Morphogenesis and
Pathomorphology of Congenital Heart Diseases in Children //American Journal of Pediatric
Medicine and Health Sciences. — 2023. — T. 1. — Ne. 4. — C. 88-91.

82 A journal of the AMERICAN Journal of Pediatric Medicine and Health Sciences WWW. grnjournal.us



