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Abstract: Histological examination of renal tissue plays a crucial role in
understanding the structural and functional alterations of the kidneys under
pathological conditions. Various kidney diseases are associated with characteristic
microscopic changes affecting the glomeruli, tubules, interstitium, and blood
vessels. These changes may include glomerular sclerosis, tubular atrophy,
interstitial fibrosis, inflammatory cell infiltration, and vascular abnormalities. The
severity and distribution of these histological alterations often correlate with
disease progression and clinical outcomes. This article reviews the key histological
changes observed in renal pathology, emphasizing their diagnostic significance and
contribution to the understanding of underlying disease mechanisms. Improved
knowledge of renal histopathology enhances early diagnosis, guides therapeutic

strategies, and supports prognostic assessment in kidney diseases.
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Introduction: Kidney diseases are widespread and often lead to serious
complications, including chronic kidney failure. The kidneys perform essential
functions in maintaining metabolic balance and homeostasis, making them
particularly vulnerable to pathological damage. Structural alterations in renal tissue

directly affect kidney function and disease progression.
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Histological examination is a key method for identifying pathological changes in
the kidneys at the microscopic level. Damage may involve the glomeruli, tubules,
interstitium, or blood vessels and varies depending on the underlying disease.
Studying these histological changes is crucial for accurate diagnosis and

assessment of renal pathology.
Materials and Methods

Renal tissue samples were obtained from patients with various kidney pathologies
and from control subjects without renal disease. Biopsy and autopsy specimens
were used for histological analysis. All samples were fixed in 10% neutral buffered
formalin, dehydrated through graded alcohols, and embedded in paraffin. Sections

3-5 um thick were prepared using a microtome.

Histological staining was performed using hematoxylin and eosin for general tissue
morphology. Additional special stains, including Periodic Acid—Schiff (PAS) and
Masson’s trichrome, were applied to evaluate glomerular structures, basement
membranes, and the extent of fibrosis. Microscopic examination was conducted

using a light microscope, and histological changes were assessed and documented.
Results

Histological examination of renal tissue revealed a wide spectrum of pathological
changes involving all major structural components of the kidneys. The severity and
distribution of these alterations varied depending on the underlying pathology and

disease stage.
Glomerular Changes

The most prominent histological alterations were observed in the glomeruli. These
included mesangial expansion, increased cellularity, and thickening of the

glomerular basement membrane. In advanced cases, partial or complete

"IxoHomuka u comuym' Nel2(139) 2025 www.iupr.ru



glomerulosclerosis was detected, characterized by obliteration of capillary lumina
and replacement of normal glomerular architecture with connective tissue. Some
samples demonstrated collapse of glomerular capillary loops and adhesions

between the glomerular tuft and Bowman’s capsule.
Tubular Changes

Renal tubules exhibited varying degrees of epithelial degeneration and atrophy.
Common findings included tubular dilatation, epithelial cell vacuolization, loss of
brush border in proximal tubules, and tubular necrosis in severe cases.
Proteinaceous casts were frequently observed within the tubular lumen, indicating

impaired filtration and reabsorption processes.
Interstitial Changes

The renal interstitium showed signs of inflammatory and fibrotic remodeling.
Interstitial edema and infiltration by lymphocytes and macrophages were noted in
multiple specimens. In chronic pathology, these changes progressed to interstitial
fibrosis with increased deposition of collagen fibers, as confirmed by Masson’s
trichrome staining. Fibrosis was often associated with tubular atrophy and loss of

functional parenchyma.
Vascular Changes

Pathological alterations of renal blood vessels included thickening of arterial and
arteriolar walls, narrowing of the vascular lumen, and hyaline degeneration. In
some cases, ischemic changes in the surrounding renal tissue were evident,
reflecting compromised blood supply and contributing to progressive renal

damage.
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Overall, the observed histological changes demonstrated a clear correlation
between structural damage and the progression of renal pathology, highlighting the

importance of histological assessment in the evaluation of kidney diseases.
Conclusion

Histological analysis of renal tissue reveals significant structural alterations
affecting the glomeruli, tubules, interstitium, and vascular components of the
kidneys in pathological conditions. The identified changes, including
glomerulosclerosis, tubular atrophy, interstitial fibrosis, inflammatory infiltration,
and vascular remodeling, reflect the severity and progression of kidney disease.
These histological findings provide essential information for accurate diagnosis
and prognosis and contribute to a better understanding of the underlying
mechanisms of renal pathology. Comprehensive histopathological assessment

remains a fundamental tool in the evaluation and management of kidney diseases.
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