
26

Institute of Experimental Morphology, Pathology and Anthropology with Museum 
Bulgarian Anatomical Society
Acta morphologica et anthropologica, 25 (1-2)
Sofia • 2018

The Aging Kidney - a Quantitative Study on Superficial 
and Juxtamedullary Nephrons in Wistar Rats
Stancho Stanchev*, Alexandar Iliev, Lina Malinova, Boycho Landzhov

Department of Anatomy, Histology and Embryology, Medical University of Sofia, Bulgaria

* Corresponding author e-mail: stanchev_1989@abv.bg

Renal senescence is characterized by numerous morphological alterations, which are associated with re-
duction in the renal functional capacity. Glomerulosclerosis is a nonspecific feature observed in the normal 
process of aging, as well as in pathological conditions such as hypertension and diabetes. In literature, two 
types of sclerotic glomeruli have been described, based on their light microscopic appearance. However, 
the qualitative evaluation of the glomerular changes is sometimes not sufficient for distinguishing the eti-
ology of the kidney damage. The present study represents a detailed morphometric study on the postnatal 
changes in the areas of the renal corpuscles and glomerular capillary tufts of the superficial and juxtamed-
ullary nephrons in Wistar rats. 
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Introduction
Aging is a biologically inevitable process, which is characterized by numerous al-
terations in many organs and systems, including the kidney. The features of renal se-
nescence comprise both macroscopic and histological changes. During the postnatal 
development, the kidney weight progressively increases and reaches its maximum at 
four decades of life, followed by gradual reduction [5, 19]. There are convincing data, 
which represent a positive correlation between aging and the formation of parenchymal 
calcifications and simple renal cysts [8]. Furthermore, the histological examination of 
the aging kidney reveals morphological changes in both cortex and medulla leading to 
declining renal function – an increased number of sclerotic glomeruli, periglomerular 
and intraglomerular fibrosis, myointimal thickening of the blood vessels and hyaline 
arteriosclerosis. The tubulointerstitial changes include significant expansion of extra-
cellular collagen fibers, as well as tubular atrophy along the proximal and distal tubular 
segments – flattening of the covering epithelium, resulting in dilation of the luminal 
diameter and formation of diverticula [12].

On light microscopy level, two types of glomerulosclerosis can be described - 
shrinkage of glomerular capillary tuft and increased space between the parietal and 
visceral layers of the Bowman’s capsule or mesangial proliferation accompanied with 
glomerular enlargement [6]. However, the pathogenesis of age-related renal alterations 
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