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INTRODUCTION 

Glucocorticosteroids (GCS) are among the most widely prescribed pharmacological agents in 

modern medicine, owing to their potent anti-inflammatory and immunosuppressive properties. 

While these drugs are highly effective in the management of various autoimmune, inflammatory, 

and endocrine disorders, prolonged or excessive administration has been consistently associated 

with adverse effects on the musculoskeletal system. Among these effects, alterations in bone 

morphology, density, and microstructure are particularly significant, as they can compromise bone 

strength and predispose individuals to fractures, delayed healing, and other skeletal complications. 

The diaphysis of long bones represents a critical structural component responsible for weight-

bearing and biomechanical integrity. Composed primarily of compact cortical bone surrounding 

the medullary cavity, the diaphysis exhibits unique morphological characteristics, including 

osteonal organization, vascular channels, and a balanced distribution of bone matrix components. 

The maintenance of these features is essential for normal bone function, and disruptions induced 

by pharmacological agents such as glucocorticosteroids may have both functional and clinical 

implications. 

Extensive experimental and clinical studies have demonstrated that glucocorticosteroids influence 

bone remodeling through multiple mechanisms. They impair osteoblast differentiation and 

activity, enhance osteocyte apoptosis, and promote osteoclast-mediated bone resorption, resulting 

in decreased bone formation and increased fragility. Moreover, GCS can alter the microvascular 

network within the diaphysis, leading to compromised nutrient delivery and delayed tissue repair. 

Despite the growing body of literature on GCS-induced osteoporosis and trabecular bone loss, 
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relatively fewer studies have focused specifically on the morphostructural changes in the diaphysis 

of long bones, which is the primary load-bearing region and a key determinant of bone mechanical 

performance. 

Understanding the morphological consequences of glucocorticosteroid administration on the 

diaphyseal region is critical for several reasons. Firstly, it provides insights into the 

pathophysiological mechanisms underlying GCS-induced bone fragility. Secondly, it offers 

guidance for clinical monitoring, preventive strategies, and therapeutic interventions aimed at 

mitigating adverse skeletal effects. Finally, detailed morphostructural analysis contributes to the 

development of pharmacological and regenerative approaches that optimize bone health in 

patients requiring long-term corticosteroid therapy. 

In this study, we aim to investigate the morphological characteristics of the diaphysis of long bones 

under the influence of glucocorticosteroids, focusing on histological, microstructural, and 

architectural changes. By correlating observed alterations with pharmacological exposure, this 

research seeks to elucidate the impact of exogenous glucocorticosteroids on bone tissue integrity 

and provide a foundation for future experimental and clinical interventions. 

RESULTS AND DISCUSSION. 

In our study, the administration of exogenous glucocorticosteroids (GCS) revealed pronounced 

morphostructural changes in the diaphysis of long bones. Macroscopic examination of the 

diaphyseal segments showed a decrease in bone density and a slight thinning of the cortical layer 

compared to control specimens. The diaphyseal shafts appeared more fragile and exhibited a 

reduction in overall rigidity, indicating the early onset of osteopenic changes associated with 

prolonged GCS exposure. 

Microscopically, histological analysis demonstrated significant alterations in the bone tissue 

architecture. The cortical bone exhibited thinning of the compact layer, with irregular osteonal 

structures and disrupted lamellar organization. Haversian canals appeared dilated in several 

specimens, suggesting increased bone remodeling activity, possibly as a compensatory mechanism 

to counteract steroid-induced resorption. Trabecular bone in the metaphyseal regions adjacent to 

the diaphysis showed a decrease in trabecular thickness and number, with noticeable widening of 

inter-trabecular spaces. This reduction in trabecular connectivity indicates diminished mechanical 

support, correlating with the observed decrease in bone strength. 

The study also revealed changes at the cellular level. Osteoblast numbers were significantly 

reduced, while osteoclast activity was elevated, reflecting the imbalance in bone remodeling 

induced by GCS. These findings are consistent with previously reported steroid-associated 

osteoporosis mechanisms, wherein exogenous glucocorticosteroids suppress bone formation while 

promoting resorption. Additionally, the osteocytes displayed signs of apoptosis in several regions 

of the cortical bone, further compromising structural integrity. 

From a functional perspective, these morphostructural changes have considerable implications for 

the biomechanical properties of long bones. The thinning of cortical bone, reduction in trabecular 

mass, and disruption of osteonal architecture contribute to increased susceptibility to fractures and 

delayed bone healing. Such alterations may also affect the bone’s ability to withstand torsional 

and compressive forces, highlighting the clinical importance of monitoring skeletal health in 

patients undergoing prolonged glucocorticosteroid therapy. 

Interestingly, the distribution of morphostructural changes was not uniform along the diaphysis. 

Proximal and distal regions exhibited more pronounced trabecular loss, whereas the mid-

diaphyseal cortical bone was predominantly affected by thinning and osteonal disorganization. 

This spatial variability suggests a region-specific response of bone tissue to glucocorticosteroid 
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exposure, which may be related to differences in vascularization, mechanical loading, and cellular 

turnover rates along the diaphysis. 

Furthermore, our findings underscore the interplay between structural and functional alterations. 

The observed histological changes correspond with decreased mechanical resilience, emphasizing 

that glucocorticosteroids not only influence bone morphology but also significantly impact 

biomechanical performance. Clinically, these results highlight the need for preventive strategies, 

such as pharmacological interventions, optimized dosing regimens, and targeted physical activity, 

to mitigate glucocorticosteroid-induced skeletal deterioration. 

In summary, the results demonstrate that exogenous glucocorticosteroid administration leads to 

marked morphostructural changes in the diaphysis of long bones. These changes encompass 

cortical thinning, trabecular loss, osteocyte apoptosis, and disrupted osteonal architecture, 

collectively contributing to decreased bone strength and increased fracture risk. Our discussion 

indicates that these alterations are consistent with known steroid-induced bone pathologies and 

emphasize the importance of early detection and intervention in clinical practice. The findings 

also provide a foundation for future studies investigating protective strategies to preserve bone 

integrity under glucocorticosteroid therapy. 

 

CONCLUSION. 

The conducted study provides a comprehensive analysis of the morphological changes that occur 

in the diaphysis of long bones under the influence of glucocorticosteroids (GCS). Our observations 

indicate that prolonged or repeated administration of exogenous GCS leads to significant 

alterations in bone tissue structure, including thinning of the cortical layer, reduction in bone 

density, and disruption of normal microarchitectural patterns. These changes compromise the 

mechanical strength of bones, increasing their susceptibility to fractures and deformities. 

Histological examination revealed that GCS exposure affects both osteoblast and osteoclast 

activity, resulting in impaired bone remodeling. Osteoblasts demonstrated reduced proliferative 

and synthetic activity, while osteoclastic resorption appeared heightened, indicating a shift in the 

balance of bone formation and resorption. Furthermore, vascularization within the diaphyseal 

region was altered, contributing to delayed regenerative processes and diminished metabolic 

support for bone tissue. 

From a clinical perspective, these findings underscore the critical need for careful monitoring of 

patients undergoing long-term GCS therapy. The morphological alterations documented in this 

study correlate with known complications such as osteoporosis, delayed fracture healing, and 

decreased bone resilience. Understanding the precise structural effects of GCS at the diaphyseal 

level can guide the development of preventive strategies, including pharmacological interventions, 

dietary supplementation, and physical activity programs aimed at mitigating bone loss. 

In addition, this study highlights the importance of experimental models in elucidating the cellular 

and tissue-level mechanisms underlying GCS-induced bone changes. By combining 

histomorphometric analyses with functional assessments, researchers and clinicians can better 

predict the risk of bone fragility and tailor individualized treatment plans. 

The diaphysis of long bones exhibits distinct and measurable morphological changes under 

glucocorticosteroid influence, emphasizing the dual role of these drugs as both therapeutic agents 

and potential contributors to skeletal deterioration. Future research should focus on identifying 

molecular pathways responsible for these alterations and developing strategies to preserve bone 

integrity without compromising the therapeutic efficacy of glucocorticosteroids. Such insights are 

essential for enhancing patient safety and optimizing outcomes in clinical settings where GCS 

therapy is indispensable. 
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