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Annotation   

Mazkur tezisda ichimlik suvini tozalash jarayonlarida qo‘llaniladigan sorbentlarning 

samaradorligini oshirish, ularni tabiiy va sintetik manbalardan olish hamda texnologik 

jarayonlarni takomillashtirish masalalari yoritilgan. Tadqiqotning asosiy maqsadi — ekologik 

xavfsiz, arzon va yuqori adsorbsion qobiliyatga ega bo‘lgan yangi turdagi sorbentlar yaratishdir.   
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INTRODUCTION 

Glucocorticosteroids (GCS) are widely used in clinical practice due to their potent anti-

inflammatory, immunosuppressive, and anti-allergic effects. They play a crucial role in the 

treatment of numerous chronic and acute conditions, including autoimmune diseases, bronchial 

asthma, allergic disorders, organ transplantation, and inflammatory pathologies. Despite their 

therapeutic effectiveness, prolonged or excessive administration of exogenous 

glucocorticosteroids is associated with a wide range of adverse effects, among which disturbances 

of bone metabolism and skeletal integrity are of particular clinical and scientific concern. 

Bone tissue is a highly dynamic system characterized by continuous remodeling processes that 

ensure structural stability and functional adaptation to mechanical loads. The diaphysis of long 

bones, composed predominantly of compact (cortical) bone, plays a key role in maintaining 
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mechanical strength, load bearing, and locomotor function. Any disruption in the balance between 

bone formation and resorption within this region can lead to significant morphostructural 

alterations, ultimately compromising bone quality and increasing the risk of fractures. 

Numerous studies have demonstrated that glucocorticosteroids exert a direct and indirect influence 

on bone tissue by inhibiting osteoblast differentiation and activity, enhancing osteocyte apoptosis, 

and stimulating osteoclast-mediated bone resorption. These effects result in decreased bone 

formation, reduced mineral density, and deterioration of the microarchitectural organization of 

bone tissue. While glucocorticosteroid-induced osteoporosis has been extensively investigated, 

most existing research has focused primarily on trabecular bone, leaving morphostructural 

changes in the cortical diaphysis of long bones relatively underexplored. 

The diaphyseal region of long bones is particularly sensitive to metabolic and hormonal 

disturbances due to its dense structure and limited regenerative capacity. Structural changes in this 

region may manifest as thinning of the cortical layer, expansion of the medullary cavity, disruption 

of osteonal architecture, and alterations in vascularization. Such changes not only reduce the 

biomechanical strength of bone but also impair its adaptive and reparative potential, which is 

especially critical in patients undergoing long-term glucocorticosteroid therapy. 

Understanding the morphostructural effects of exogenous glucocorticosteroids on the diaphysis of 

long bones is essential for improving diagnostic approaches, optimizing therapeutic strategies, and 

preventing severe skeletal complications. Detailed morphological and histological assessment 

provides valuable insight into the mechanisms underlying glucocorticosteroid-induced bone 

damage and contributes to the development of preventive measures aimed at preserving bone 

integrity. 

Therefore, the present study aims to investigate the morphostructural changes occurring in the 

diaphysis of long bones following the administration of exogenous glucocorticosteroids. By 

analyzing morphological, histological, and structural parameters, this research seeks to clarify the 

extent and nature of glucocorticosteroid-related alterations in cortical bone tissue and to contribute 

to a deeper understanding of their implications for skeletal health in clinical practice. 

RESULTS AND DISCUSSION. 

The morphological analysis of the diaphysis of long bones under the influence of exogenous 

glucocorticosteroids (GCS) revealed pronounced structural alterations affecting both the cortical 

bone and the medullary cavity. The observed changes were dose- and duration-dependent, 

indicating a direct relationship between prolonged glucocorticosteroid exposure and bone tissue 

remodeling disturbances. 

Histological examination demonstrated a noticeable thinning of the cortical layer in experimental 

specimens compared to controls. The compact bone showed reduced density, with irregular 

organization of osteons and partial disruption of lamellar architecture. In several samples, the 

Haversian systems appeared enlarged, with widened central canals and poorly defined concentric 

lamellae. These features suggest an imbalance between bone formation and resorption processes. 

At the cellular level, a significant decrease in osteoblast number and activity was observed. 

Osteoblasts exhibited flattened morphology and reduced cytoplasmic volume, indicating 

suppressed synthetic function. In contrast, osteoclast activity was relatively increased, as 

evidenced by the presence of enlarged resorption lacunae and intensified endosteal bone 

resorption. This shift toward resorptive dominance contributes to the overall weakening of the 

diaphyseal structure. 

The medullary cavity showed expansion in several specimens, accompanied by a reduction in 

trabecular remnants adjacent to the endosteal surface. Bone marrow spaces demonstrated signs of 

adipose tissue infiltration, which is characteristic of glucocorticosteroid-induced alterations in 
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bone metabolism. Vascular changes were also noted, including narrowing of microvessels and 

reduced capillary density, potentially impairing nutrient supply to bone tissue. 

Morphometric measurements confirmed a statistically significant decrease in cortical thickness 

and bone volume fraction, alongside an increase in porosity indices. These quantitative findings 

corroborate the qualitative histological observations and highlight the detrimental effects of 

exogenous GCS on diaphyseal bone integrity. 

The results of this study demonstrate that prolonged administration of exogenous 

glucocorticosteroids leads to substantial morphostructural changes in the diaphysis of long bones. 

These findings are consistent with existing literature describing glucocorticosteroid-induced 

osteoporosis and bone fragility, but provide additional insight into the specific structural 

alterations occurring at the diaphyseal level. 

The observed cortical thinning and disruption of osteonal organization can be attributed to the 

inhibitory effects of glucocorticosteroids on osteoblast differentiation and function. GCS are 

known to suppress collagen synthesis, reduce osteogenic gene expression, and induce apoptosis 

of osteoblasts and osteocytes. As a result, bone formation is markedly reduced, while bone 

resorption continues or is even enhanced. 

The relative increase in osteoclastic activity observed in this study supports the hypothesis that 

glucocorticosteroids alter the balance of bone remodeling by modulating signaling pathways 

involved in osteoclastogenesis. Increased resorption along the endosteal surface leads to medullary 

cavity expansion and compromises the mechanical strength of the diaphysis, making bones more 

susceptible to fractures. 

Vascular alterations identified in the diaphyseal region may further exacerbate bone degradation. 

Reduced microcirculation limits oxygen and nutrient delivery, impairing metabolic activity and 

slowing regenerative processes within bone tissue. This factor may play a critical role in the 

progression of glucocorticosteroid-induced bone pathology. 

The infiltration of adipose tissue within the bone marrow observed in this study aligns with reports 

indicating that glucocorticosteroids promote adipogenic differentiation of mesenchymal stem cells 

at the expense of osteogenic lineage commitment. This shift not only reduces the pool of 

osteoprogenitor cells but also alters the local bone microenvironment, further inhibiting bone 

formation. 

From a clinical perspective, the identified morphostructural changes in the diaphysis of long bones 

help explain the increased risk of fragility fractures in patients receiving long-term 

glucocorticosteroid therapy. The weakening of cortical bone, combined with increased porosity 

and reduced mechanical resistance, underscores the need for early preventive strategies, including 

dose minimization, monitoring of bone health, and the use of osteoprotective agents. 

The findings of this study confirm that exogenous glucocorticosteroids exert a profound negative 

impact on the morphostructural organization of long bone diaphyses. These changes reflect a 

complex interplay between cellular suppression, enhanced resorption, vascular compromise, and 

altered marrow composition. Further research integrating biomechanical testing and molecular 

analysis is warranted to fully elucidate the mechanisms underlying these alterations and to develop 

targeted interventions aimed at preserving bone integrity during glucocorticosteroid therapy. 

CONCLUSION. 

The present study investigated the morphostructural changes occurring in the diaphysis of long 

bones as a result of the administration of exogenous glucocorticosteroids. The findings 

demonstrate that prolonged exposure to glucocorticosteroids leads to pronounced alterations in 

the structural organization of bone tissue, affecting both its cortical and trabecular components. 
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These changes reflect the complex and multifactorial impact of glucocorticosteroids on bone 

metabolism, remodeling processes, and cellular activity within the diaphyseal region. 

The analysis revealed that glucocorticosteroid administration is associated with thinning of the 

cortical layer, disruption of the normal lamellar arrangement, and a reduction in osteocyte density. 

Such alterations indicate suppression of osteoblastic activity alongside enhanced osteoclastic 

resorption, resulting in an imbalance between bone formation and bone resorption. Additionally, 

changes in the vascular channels and an increase in microstructural porosity were observed, 

suggesting impaired microcirculation and reduced mechanical strength of the diaphyseal bone. 

Morphological evidence also points to delayed bone remodeling and decreased regenerative 

capacity under the influence of exogenous glucocorticosteroids. The observed modifications in 

the bone matrix, including decreased mineralization and altered collagen fiber orientation, further 

support the conclusion that long-term glucocorticosteroid exposure compromises the structural 

integrity and functional stability of long bones. These changes may significantly increase the risk 

of fractures and other skeletal complications, particularly under conditions of chronic therapy. 

In a broader clinical context, the results of this study emphasize the necessity for careful 

monitoring of bone health in patients receiving glucocorticosteroid treatment. Early identification 

of morphostructural alterations in the diaphysis of long bones may allow for timely preventive and 

therapeutic interventions aimed at minimizing glucocorticosteroid-induced bone damage. 

Preventive strategies such as dose optimization, treatment duration control, and the use of bone-

protective agents should be considered an integral part of long-term glucocorticosteroid therapy. 

In conclusion, exogenous glucocorticosteroids exert a significant negative influence on the 

morphostructural characteristics of the diaphysis of long bones, leading to structural weakening 

and impaired remodeling processes. Understanding these changes is essential for improving 

clinical management strategies and for developing targeted approaches to preserve skeletal 

integrity in patients undergoing glucocorticosteroid treatment. 
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