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Abstract

The current study was carried in the college of Veterinary Medicine-University of
Basrah for observing the histological and ultrastructural of the kidney in one-humped
camel. In this study 10 adult healthy kidneys of one-humped camel bought from
slaughterhouse of Al-Samawah city, (2-3) years in summer (2020). The histological
study include 5 kidneys investigated by using histological methods, the samples were
fixed with 10% formaldehyde solution. Three stains were used H&E, PAS and Mallory.
Five kidneys were used for ultrastructural study, samples were then processed for
ultrastructural technique. The histological examination show that high number of long
loops of Henle and vasa recta in the kidney and the density percentage of renal
corpuscles more in the midcortical region than in a juxtamedullary region and the
diameter of renal corpuscle was nearly similar in midcortical and in juxtamedullary
region. The nephron was investigated by transmission electron microscopy is unique in
having thick basal lamina, the thickest being found in part of the parietal layer of
Bowman, s capsule and the thin loop of Henle. The characteristics above showed that
the one — humped camel s kidney possessed a high reabsorption and hence promoting
the production of high concentrated urine. The current study was aimed to report some
of the histological and ultrastruchural characteristics of the kidney in normal state to

provide basic data which will utilized in the other studies.
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of animals [4] Kidneys in camel play a
main function in the concentrated urine
due to periodic differentiation of the

cortex and medulla.
Material and methods

Ten adult healthy kidneys of one —
humped camel (Camelus dromedarius)
were used, bought from slaughterhouse
of Al-Samawah city, age between (2-3)
years in summer (2020). In histological
study, the samples were fixed with 10%
formaldehyde solution, and many slides
prepared from upper and middle of the
renal cortex and renal medulla from the
center of the kidney. Their size of
pieces were Smm*7mm*2mm. Paraftin
sections were then stained with H&E,
PAS and Mallory. A number of samples
(about 1 cm?®) were collected from

cortex and medulla, samples were then

processed for ultrastructural technique.

Introduction

Camels are a large animal that lives in
deserts with harsh environments. In
addition it is thought that the dromedary
was first domesticated in southern
Arabia about 5000 years ago. It is used
for transport and for meat and milk [1]
The function of wurinary system,
especially kidneys is to excrete the
waste products and nitrogenous
substances, and maintain the balance of
salt in the body with regulation the
blood pressure by manufacturing some
enzyme such as rennin [2] The kidneys
of dromedary camel are bean shape
located in the lumber area, outside the
peritoneal cavity and surrounded by
large amount of fat. The renal
parenchyma surrounded by thick
fibrous capsule, and consist of two
areas, cortex and medulla. Cortex is
granulated appearance, reddish brown
in color, the medulla is striated and pale
[3]. The histological and functional of
kidney contain chiefly of renal nephron
and collecting ducts. The thickness of
medulla with the long loop of Henle is

the best adaptive features in the kidney
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Histological results

Approximately (63.17%) nephrons
originat in glomeruli located in sub-
capsular & mid- cortical region of the
cortex & have relatively short loops of
Henle. The remaining (34.23 %)
originate in glomeruli located in the
juxtamedullary cortex, with long loop
nephrons.The renal medulla was consist
of outer and inner medulla. The vasa
recta in the outer medulla were well
developed. The change of the simple
cuboidal  epithelium  lining  the
descending limb of loops of Henle was
observed (fig.5). The wall of collecting
tubules (fig.6,7) are lining of simple
cuboidal epithelium. Their cytoplasm

was bright and the boundary was clear.

fibrous capsule, and consist of two
areas, cortex and medulla. Cortex is
granulated appearance, reddish brown
in color, the medulla is striated and pale
[3]. The histological and functional of
kidney contain chiefly of renal nephron
and collecting ducts. The thickness of
medulla with the long loop of Henle is
the best adaptive features in the kidney
of animals [4] Kidneys in camel play a
main function in the concentrated urine
due to periodic differentiation of the

cortex and medulla.

center of the kidney. Their size of
pieces were 8mm*7mm*2mm. Paraffin
sections were then stained with H&E,

PAS and Mallory. A number of samples

(about 1 cm?) were collected from.

Table (1) showing the distribution and diameters of renal corpuscles

Measurements of renal

Percentage Means + S.F.

Diameter Mean £S.F.

corpuscles
Sub capsular region 22.12+0.13 112.340.5
Mid cortical region 37.05+0.12 125+0.3
Juxtamedullary region 31.23+£0.12 124+0.1
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Fig. [1] cross section of kidney show [1] renal capsule [2] renal
cortex [3] renal corpuscles. Stained with Mallory, low power
magnification 4x.

Fig.[2] renal corpuscle with glomerulus, Bowman space[1], parietal
layer[2], visceral layer[3], Proximal tubule [4], distal tubule[5], high
power magnification 40x. Stained with H&E.

35



Yousif & Hussen, 11, S-2(19-26)2025 Conference Paper
Proceeding of 3rd International Scientific Conference for Medical Sciences, Al-Kunooze University,
Basrah, Iraq ,2025

Fig. [3] cross section in cortex show, medullary ray[1],
cortical labyrinth[2],low magnification 10x. Stained with
Mallory.

Fig. [4)]cross section in cortex show proximal convoluted
tubules[1], distribution of renal corpuscles[2)], low magnification
10x. Stained with PAS.
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Fig. [5] cross section in medulla show thick loop of Henle[1],
collecting tubules[2], low power magnification10x. Stained
with H&E.

Fig. [6] cross section in medulla show collecting duct with
cuboidal epithelium, high magnification 40x. Stained with
H&E.
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Fig.[7] cross section in medulla show collecting tubule [1], vasa
recta [2, thin loop of Henel [3], high power magnification 40x.
Stained with Mallory.

PrOCESSL.  wo cricion o i s
body and surround an oval to irregular
shape nucleus. The pedicels lack
organelles, having cytoskeletal
elements. In proximal convoluted
tubule[fig 10] each cell has numerous
mitochondria, many of which are
elongated and oriented api — basally
within the cell. In addition, the nucleus
is round and positioned toward the
base of the cell. Proximal convoluted
tubules of camel have thick basal
lamina. The cuboidal cells of the distal
convoluted tubules[fig 11] contain
round apically located nuclei and
cytoplasm that contains numerous
elongated and sometimes branching
mitochondria that are often

partitioned  within  long  basal

WALL (ADULA UV LUL &1 L v OowuUmIww

Ultrastructurally, each glomerulus is
surrounded by thickened  capsule
(Bowman's capsule) composed of two
layers [fig 8 ]: The visceral layer of
the glomerular capsule is composed of
simple squamous epithelium, it is
tightly associated with the glomerular
rete on one side, it is free of any
contact on its other side, exposed to
the urinary space that exists between
the glomerular epithelium and the rest
of the glomerular capsule. The
outermost portion of the glomerular
capsule which remains free, is the
parietal layer. This layer consist of
simple squamous epithelium cells of
this epithelium are podocytes. The
podocyte [fig 9] has the organelles that

are scattered within the large
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infoldings and scattered rough and

smooth endoplasmic reticulum.

200 nm
SUPRA 55VP-48-06

— hJ

Figure [8] transmission electron micrograph of glomerular capillary loop
show, capillary lumen, filtration membrane and RBC, Mag. 34.85 k x.

Ma
SUPRA S5VF

Figure [9)]transmission electron micrograph of capillary glomerulus show,
podocyte of basement membrane, Mag. 66.39 k x.
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Figure [10] transmission electron micrograph show various size of
mitochondria and microvilli [brush border] of the proximal
convoluted tubule, Mag. 34.85 k x.

Figure [11] transmission electron micrograph of the distal
convoluted tubule show nucleus, mitochondria and
endoplasmic reticulum. Mag. 34.85 k x.
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modifications which helped the animals
to adept with water shortage. A close
attachment between the collecting ducts
and loops of Henle and blood vessels.
The flat lining epithelia play very
important role to facilitated the
transports of water and electrolytes.
These leads to excrete a very
concentrated urine, this fact was
explained by [13] found that the
endothelia thickness fenestrated blood
capillaries and the internal veins are
capable of sustaining passive transport
between plasma and the renal interstitial
connective tissue. The ability of kidney
to concentrate urine was depended on
the extensive length of the inner and
concentrate urine was depended on the
extensive length of the inner and outer
medulla [14]° All what was mention
proved that the camel kidney had a good
ability to conserve water and produce
high concentrated urine. Camel has a
thick basal lamina of blood capillaries
endothelium of the glomerulus, a large
number of podocytes pedicels which
support the glomerular capillaries this
result agree with [15] and will help the
camel kidney in water retention and
producing hypertonic urine. proximal
tubule cells have vertical mitochondria

located adjacent to deep infoldings of

Conference Paper

Discussion

In the current study that the renal
capsule of one camel composed of
collagen fibers and smooth muscles
fibers distributed deeply. This result
was mentioned by [6] who found that
the renal capsule of pig composed of
dense fibrous connective tissue and
smooth muscle fibers present in inner
layer. In comparsion with renal capsule
of dog was contained collagen fibers.
[7] Showed that the renal capsule in rat
sand rodent was devoid of smooth
muscle fibers, this result disagreement
with our result. Its conclude that the
thickness of the capsule may play
important role in the reabsorption
function of the camel’s kidney, this
result was agreement with [8, 9, 10]
They mentioned that the decapsulated
kidney lost the ability of filitration
blood and the parenchyma of kidney
was easily to be damaged. In the middle
region of the renal cortex, large
diameter of the renal corpuscles were
distributed' In camel, renal corpuscles
had longer loops of Henle and high
number. In desert animals, the
microvilli of proximal convoluted
tubules, cells were increased the water
reabsorption. This mentioned by [10,

11, 12] who enumerated many
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4. Zuleta, C. ; Caviedes- Vidal, E. and the basolateral plasma membrane this
Garland, T. Kidney Mass and result agrees with [16]. But in distal
Relative Medullary Thickness of tubule, mitochondria is located basal to
Rodents in Relation to Habitat, Body the apically situated nucleus the similar
size, and Phylogeny, Physiological result is observed by [17]. The
and Biochemical Zoology.2004; significant reduction in the number of
77(3):346-365.5. mitochondria and microvilli reflects the

5. Luna, L.G. Manual of Histological diminished reabsorptive role played by
Staining Methods of the Armed the distal tubule as compared with
Forces Institute of Pathology. proximal tubule [18].

3rdedn, McGraw Hill Book

Company, New York. 1968.
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