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Abstract

Background: The functional unit of the kidney is the uriniferous tubule which consists of a
nephron and a collecting duct. The nephron consists of two components — the renal corpuscle
and the renal tubule. Blood is filtered by the renal corpuscle and the filtered substance is
poured into the renal tubule and collecting duct. There are about two million renal corpuscles
in each kidney. Renal diseases that involve the nephron mostly affect renal corpuscles. Due to
aging there is gradual increase in size of renal corpuscle with subsequent decrease of renal
function. It is essential to know the functional status of an aged kidney for management of
kidney diseases or renal transplantation. As there are very few known studies about the
diameter of renal corpuscle in Bangladeshi people, we designed this study. Objective: To find
out the difference in diameters of renal corpuscles in micrometer in the stained section of
kidneys in different age groups. Materials and Methods: This is an observational type of
study carried out in the department of Anatomy of Sir Salimullah Medical College (SSMC)
from January 2004 to December 2005. The study was performed on 50 pairs of human
kidneys. All these samples were collected from the bodies of unclaimed autopsied individuals
from the morgue of the departments of Forensic Medicine of Dhaka Medical College and
SSMC. The collected samples were divided into three groups — Group A (6-20 yrs), Group B
(21-35 yrs) and Group C (36-65 yrs). Results: The diameters of renal corpuscles were found
157.10 £ 5.58 and 154.25 £+ 8.90 micrometers in the right and left kidneys of Group A, 159.04
+ 8.55 and 159.18 £ 9.89 micrometers in the right and left kidneys of Group B and 176.58 +
6.69 and 178.35 + 8.84 micrometers in the right and left kidneys of Group C. There was
significant difference of diameters between Group A and Group C and between Group B and
Group C. Conclusion: The diameter of renal corpuscle increases significantly with age after
35 years.
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Introduction

The kidneys are vital in maintaining homeostasis of
the body. They regulate blood pressure, blood
composition and fluid volume of the body, produce
urine and maintain acid-base balance.! In Bangla-
desh about 6 to 8 million people are suffering from
kidney diseases. Most of the kidney diseases are
chronic glomerulonephritis, diabetic nephropathy,
hypertensive nephrosclerosis, obstructive uropathy
and congenital or familial kidney diseases.> Aging is

a biologic process from which no living being is
exempted and the universal effect of aging is the
gradual loss of functioning cells from many organs
and tissues. The biological price of aging includes
progressive deterioration of function and structure.
After the age of 30 years glomerular filtration and
renal blood flow rates decline in a linear fashion.?
Renal mass similarly declines and the incidence of
sclerotic glomeruli increases with advancing age.
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Accordingly, the aging kidney is at high risk of
eventual failure when functioning nephron
number is further reduced by acquired renal
diseases.* Renal corpuscle represents the initial
part of a nephron. In man the renal corpuscles are
variable in size, diameter ranging from 150-250
pum. It has been observed by various workers that
diameter of renal corpuscles varies with age and
gradually increases along with age.>® In our
country there are very few studies regarding
microscopic structure of this gland. For this
reason present study was designed to observe the
microscopic diameter of renal corpuscle in
Bangladeshi people in relation to age.

Materials and Methods

This is an observational, descriptive type of study
carried out in the department of Anatomy in Sir
Salimullah Medical College (SSMC), Dhaka from
January 2004 to December 2005. The study was
performed on 50 pairs of human kidneys. All these
specimens were collected from bodies of
unclaimed autopsied individuals from the morgue
of the departments of Forensic Medicine of Dhaka
Medical College and SSMC. The specimens were
divided into three age groups according to the
study of Darmedy et al.” These were Group A
(6-20 yrs), Group B (21-35 yrs) and Group C
(36-65 yrs). Age of the subjects was determined
approximately. The kidneys looked apparently
healthy. The collected specimens were washed
thoroughly with running tap water and were kept
in 10% formaldehyde for preservation and
fixation. Six pairs of kidneys were selected by
random sampling method from each group. Slices
of the tissues approximately 3 mm in thickness
were taken from cortical regions. From these
slices small rectangular pieces were taken for
microtome section and subsequent processing and
then stained with routine hematoxylin and eosin
(H&E) stain.

Procedure of measurement of diameter of renal
corpuscle

For measurement of the diameter of corpuscle, 12
slides from six pairs of kidneys from each group
were taken. Thus 36 slides were examined under
10% objectives. From each slide 5 renal corpuscles
were chosen. Total 180 different Malpighian
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corpuscles were observed for measuring diameter of
corpuscles (60 from each group). The diameter of the
corpuscles was measured by using an ocular
micrometer. As the Malpighian corpuscles were not
perfectly round or oval in shape, two measurements
were taken from each corpuscle. One measurement was
taken at the maximum transverse diameter of the
corpuscle and another one at direction perpendicular to
the first one. Thus the transvertical diameters of the
corpuscles were measured by taking the average of two
diameters taken at right angles to each other. Finally,
mean of the average measures was calculated for each
kidney in all groups and mean diameters were
compared between groups. Statistical analyses were
done by Student’s unpaired ¢ test using Windows
Version 12.0.

Results

Table 1 shows the mean (£SD) diameters of renal
corpuscles of both the kidneys. These were 157.10 +
5.58 um and 154.25 = 8.90 um in the right and left
kidneys of Group A, 159.04 + 8.55 pm and 159.18 +
9.89 um in the right and left kidneys of Group B and
176.58 £ 6.69 um and 178.35 & 8.84 um in the right and
left kidneys of Group C. The mean diameter of renal
corpuscle was highest in Group C and lowest in Group
A. There was no significant difference in diameter
between Group A and Group B; but significant
difference was found between Group A and Group C
and between Group B and Group C. Fig 1 shows
correlation of diameter of renal corpuscles with age.
The diameter of renal corpuscles was found
significantly increased with the increasing age (p<0.01)
after 35 years. In Fig 2 photomicrographs of sections of
kidney show that size of renal corpuscle is larger at the
age of 51 years (B) than it is at the age of 24 years (A).

Table I: Diameter of renal corpuscles in different age groups

Diameter of renal corpuscles (im)

Groups (Mean £ SD) P values
Right Kidney Left kidney Right Kidney Left kidney

A 157.10£5.58 154.25+8.90 AvsB Avs B
0.65N8 0.386 NS

B 159.04£8.55 159.18 +9.89 BvsC BvsC
0.003™ 0.005™"

C 176.58+£6.69 178.35+8.84 AvsC AvsC
0.003™ 0.005™"

P value obtained from unpaired Student’s ‘t’ test
NS= not significant, **= Significant at p<0.01
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Fig 1. Correlation of diameter of renal corpuscles
with age

Fig 2. Photomicrographs of sections of kidneys
showing the renal corpuscle (RC) (A, at 24
years; B, at 51 years)

Discussion

Renal corpuscles are variable in size in relation to
age. The size of the corpuscles gradually increases
with the increase of age. It was also observed by
Goyal® that the size of Malpighian or renal
corpuscles is increased with advancing age or in
senile kidneys. Cormack’ observed that the renal
corpuscle is generally ovoid with a diameter of 150
um to 250 um. Dunnil et al'® observed that the renal
corpuscles were small rounded masses, the average
diameter being 0.2 mm. In the present study all the
histological sections were taken from cortical regions
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of the kidneys. In this study it was found that the
diameter of renal corpuscles gradually increased with
the increasing age; but it increased significantly
(p<0.01) after 35 years. The findings of the present
study is similar to the findings of Zahed et al.!’ Tauchi
et al'2 have also described that diameter of renal
corpuscles increases with gradual increase in age.

The result of the present study will enrich the
information pool on the histological status of kidneys
in Bangladeshi population. However, further studies
using larger sample size covering both sexes and
wider age range using more advanced methods such
as resin corrosive cast, imaging techniques or
angiography are recommended.
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