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Determinate Rabbits’ Kidney Volume

kidneys and subcomponents of kidneys in male
and female rabbits were given in Table 2. It was
determined that in female rabbits, 69.67% of
the left kidney was composed of renal cortex,
29.35% of the renal medulla, 0.98% of the renal
pelvis.Ontherightside, 77.98% of the kidney was
renal cortex and 20.87% of the renal medulla
1.15% renal pelvis. In male rabbits, these rates
were 77.58%, 21.57% and 0.85% in the left kidney,
77.13%, 22.03% and 0.84% in the right kidney,
respectively. The left renal medulla was found
to be larger than the right in male and female
rabbits (P<0.05). No statistical difference in the
volume of kidney and in the subcomponents of
kidney was found between the female and the
male New Zealand rabbits (P>0.05). The error
coefficients were below 5% (Fig. 6).

tubules, H: Henle’s loops, Crossman’s trichrome staining

Fig 4. Histological appearance of the kidney in New Zealand Rabbits, C: Collecting

The average counts of the glomerulus, proximal
tubule, distal tubule, Henle's loop, collecting
tubule counts in the unit area of male and

female New Zealand rabbit kidney were given
in Table 3. It was determined that the number
of left collecting tubules in female New Zealand
rabbits was higher than that of males and it was
statistically significant (P<0.05). There was no
difference between counted histological kidney
structures in the left and right kidneys (P>0.05).

DISCUSSION

In diagnosis of renal diseases, parameters such as
volume and volume ratios, histomorphometric

Cavalieri's method

Fig 5. The volume of kidneys obtained using Archimedes’ principle and the

structure, and relative organ weight of kidneys
are of great importance “'. Changes in cortex
and medulla of the kidney indicate pathological

Table 1. Kidney length and diameter measurements

Female Male
Parameter Left Right PValue Left Right P Value
(MeanzSE) (MeanzSE) (MeanzSE) (MeanzSE)
Craniocaucaudal length (mm) 38.32+0.62 38.66+0.79 0.549 36.83+0.51 37.14+0.54 0.462
Dorsoventral diameter (mm) 21.37+0.56 19.57+0.47 0.005* 20.89+0.47 19.56+0.50 0.044*
Mediolateral diameter (mm) 24.99+0.54 25.92+0.46 0.009* 23.52+0.34 24.35+0.26 0.049*
*P<0.05

these measurements were 10.5+0.41 mL in the left and
10.11£0.34 mLin theright.In the measurements made with
the Cavalieri’'s method, in female rabbits the left kidney was
12.26+0.66 mL and the right kidney was 11.66+0.54 mL,
in male rabbits the left kidney was 10.69+0.42 mL and the
right kidney was 10.49+0.49 mL. No statistical difference
was found in volume measurements with Archimedes'
principle and Cavalieri's method (P>0.05) (Fig. 5).

The calculated volumes with Cavalieri's method for the

changes.Kidney morphometry and the amount of nephron
structures are influential on the potential functional
capacity of the organ %2, The knowledge of the volumes
of structures of the healthy kidney is required for diagnosis
of pathologies that alter renal volume and its structure.
In this study, morphometric properties of kidney were
determined in detail by making sexual dimorphism. In
addition, a study showing the numbers of the glomerulus,
proximal tubule, distal tubule, Henle's loop and collecting
tubule in New Zealand rabbits could not be determined in
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is asymmetrical. The right kidney is located
more cranial than the left kidney "2, Therefore,
differences in right and left kidney’s diameters
and lengths are expected. In the present study,
dorsoventral and mediolateral diameters of left
kidneys were found to be larger than those of the
right kidney in females and males New Zealand
rabbit, and females were found to be larger than
males. However, no difference was detected in
craniocaudal length. In the study conducted by
Dimitrov et al.?", the difference was thought to
be due to the age difference of the rabbits used.

‘ Fig 6. Coefficient of Error values kidney and its structures

‘ The difference with Eken et al.?? was thought to
be due to the methodological difference.

Table 2. Volume measurements of left and right kidneys

Female Male
Item Left (mL) Right (mL) PValue Left (mL) Right (mL) PValue
(Meanz=SE) (Mean=SE) (Meanz=SE) (Meanz=SE)

Kidney 12.26+0.66 11.66%0.54 0.291 10.69+0.42 10.49+0.49 0.520
Renal cortex 8.54+0.61 8.63+0.52 0.856 7.28+0.34 7.42+0.27 0.674
Renal medulla 3.59+0.12 2.93+0.18 0.005* 3.31+0.27 2.97+0.26 0.044*
Renal pelvis 0.12+0.02 0.10£0.01 0.285 0.10+0.01 0.10+0.01 0.477
*P<0.05

Table 3. The number of glomerulus, proximal tubule, distal tubule, Henle’s loop, collecting tubule in per unit area (Mean+SE)

Female Male
Item P Value P Value
Left Right Left Right
Glomerulus 19.89+1.79 17.44+1.81 0.281 20.00+1.69 17.33+£1.44 0.110
Proximal tubule 262.22+14.17 270.11£17.66 0.723 266.44+6.24 257.33+9.48 0.259
Distal tubule 117.33+£7.12 132.89+10.48 0.300 107.78+6.05 105.33+£8.77 0.863
Henle's loop 433.44+41.54 456.56+35.79 0.733 468.44+26.18 473.00+49.44 0.942
Collecting tubule 184.78+15.26 157.56+16.85 0.303 119.22+11.66 140.11+13.21 0.208

*P<0.05

literature search. Therefore, this data will contribute to the
existing anatomical knowledge.

In a study with 50 adult male and female rabbits without
macroscopic renal pathology, Santos-Sousa et al.” was found
no significant difference in any of the renal dimensions
between the right and left kidneys in either sexes. In
another study performed on 12 mature healthy rabbits,
Dimitrov et al.?" reported that the left kidney’s cranio-
caudal length and mediolateral diameter were larger than
that of the right kidney and the right kidney’s dorsoventral
diameter was larger than that of the left. In a study with
eight adult healthy rabbits of both sexes which used three
dimensional reconstructions of multidetector computed
tomography images, Eken et al.?? reported that the dorso-
ventral diameter, mediolateral diameter and craniocaudal
length of the left kidney were larger than those of the
right. Kidneys begin their development near the sacral
region and move forward. The posture of the two kidneys

In a study with nine male rabbits comparing fresh and
fixed kidneys in formalin solution, Bolat et al."? did not
detect any difference between the right and left kidney
volumes. Renal cortex, renal medulla and renal pelvis
volume ratios were 59.8%, 36.4%, 3.8% in left kidney and
61.8%, 34.7%, 3.4% in right kidney, respectively. The left
kidney’s dorsoventral diameters were also found to be
larger than that of the right. In the present study, it was
found that the left renal medulla was larger than that of
the right in male New Zealand rabbits. Volume fractions of
left and right renal cortex, renal medulla and renal pelvis
were estimated to be 77.58%, 21.57%, 0.85% and 77.13%,
22.03%, 0.84%, respectively. In the study, dorsoventral
diameters of the left kidney as well as the left mediolateral
diameter were found to be larger than right. It is thought
that the difference between the two studies is due to the
age differences of the rabbits used.

Bolat et al.'? reported that left renal density of male New
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Zealand rabbits was 0.97, and the right renal density was
1.There was no statistical difference between left and right
renal density. In present study, renal density was found
to be 1.04+0.06 for the left kidney and 1.05+0.02 for the
right kidney in female rabbit. In male rabbit, left and right
was 1.05+0.02 and 1.04+0.02, respectively. No statistical
difference was found in the presented study (P>0.05). In
the literature search, data on the renal density of female
New Zealand rabbits could not be found.

One of the most important steps of stereological studies is
the determination of the error coefficient. The quality of the
numerical measurements made by stereological studies
and the accuracy of the sampling plan can be observed
by calculating the error coefficient (CE). Although the error
coefficient in stereological studies does not correspond to
a real biological value, it is a value indicating the quality
of the sampling strategy . In order for the results of
stereological studies to be considered as reliable, the error
coefficient should be 5% or less ['7L In the present study,
the error coefficients were below 5% (Fig. 6).

The morphometric data of the New Zealand rabbits’ kidney
and its subcomponents determined by using stereological
methods and the data obtained by counting in unit area
will provide insight for the investigation and comparison
of renal hypertrophy, atrophy and tumor formation.
Furthermore, in order to complete our study, the structures
of functional subcomponents as a result of diseases should
be examined by electron microscopy in New Zealand
rabbits. It is thought that this study will guide the future
studies methodologically.
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