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Abstract

Twenty-five spleens of adult, healthy dromedary of the local breed from the region of El
Oued, Algeria, were collected at the slaughterhouse in order to carry out research to determine
the macroscopic and microscopic structure of spleen in this specie, macroscopic study
revealed that the spleen has a rectangular shape with a triangular section, rounded edges, a
little bit striated, its surface is smooth in which the aspect of the capsule and the parietal
surface is shiny and smooth, the morphometric study was carried out after classifying the
sampled spleen in five groups according according to the animal's body weight which
increases with age. Our study revealed that the groups show a different value of mass which
declines towards a drop of the index, also the indexes of length and width are following a
decreasing order. The histological study revealed that the zone occupied by stroma did not
exceed 26.81 % of the total components of the capsule which is composed essentially of
connective tissue and an inner layer of smooth muscle cells. Vascular and avascular
trabeculae extend from the capsule. The immunohistochemistry study made it possible to
visualize T lymphocytes of the splenic parenchyma using monoclonal antibodies where a
statistical study was carried out to determine the composition of the various compartments of
this organ. The localization of immunocompetent cells in the splenic parenchyma has been
elucidated with antibodies specific for T lymphocytes. The red pulp occupied a maximum

area of the spleen with an average of 68.1% composed of sinusoids venous, the cords extend



between the sinuses and the interlobular zone contain many cells: macrophages, plasma cells,

red blood cells, white blood cells and platelets.
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INTRODUCTION

The spleen is the largest secondary lymphoid organ in mammals and also the primary
site for proliferation and differentiation of immune cells and has been described as a center of
blood filtration [4]. The splenic parenchyma has a crucial role in immune responses such as

exposure to antigens transmitted by blood according to studies by [10].

Research by [13] demonstrated that the spleen is an organ deep red to blue-black
located in the left cranial abdomen, it is adjacent to the greater curvature of the stomach and
the omentum is an elongated organ with an approximately triangular section. According to the
results of studies by [12] and [13], the size of the spleen varies according to the species and
the degree of distension; nonetheless, the mass of the spleen may be important in its
assessment. The splenic weight to body weight ratio remains fairly constant regardless of age

in most mammals and is generally around 0.2%.

Researchers such as [23] and [31], have demonstrated that the spleen is composed of
two functionally and morphologically distinct compartments, the red pulp and the white pulp,
the red pulp is a blood filter that removes foreign bodies, erythrocytes, and damaged material,
it is a site of hematopoiesis, especially in fetuses and newborn animals. The researcher [1]
also described that the spleen is the largest secondary lymphoid organ, containing about a
quarter of the body's lymphocytes and it is the one that initiates immune responses to antigens
carried by the blood, this function is charged to the white pulp which surrounds the central
arterioles, the white pulp is composed of three sub compartments, the peri-arteriolar lymphoid
sheath (PALS), the follicles and the marginal area, this has been shown by [19]. Histo-
cytometric research by [9] and [1] shows that the spleen is surrounded by a capsule composed
of dense fibrous tissue, elastic fibers, and smooth muscle, the outermost layer of the capsule
Splenic is composed of mesothelial cells, the irregularly spaced trabeculae of smooth muscle
and elastic fiber tissues that emerge from the capsule to the splenic parenchyma [25] and [29].



On the other hand, the authors [26] showed that these trabeculae also contain blood vessels,

lymphatics, and nerves.

Looking at the studies of [17] who demonstrated that the red pulp is composed of a
three-dimensional mesh of the splenic cords and venous sinuses, the spleen cords are
composed of the reticular fibers, reticular cells, and macrophages. The white pulp is
subdivided into PALS, follicles, and marginal zone, it is composed of lymphocytes,
macrophages, dendritic cells, plasma cells, arterioles, and capillaries in a reticular framework
similar to that found in the red pulp, the arterioles entering the latter is surrounded by PALS
which are composed of lymphocytes and layers of reticular fibers and flattened reticular cells
concentrated according to [3]. The internal PALS cells are largely CD4 T lymphocytes,
although lower numbers of CD8 T lymphocytes may also be present, inter-digitized dendritic
cells and migrating B cells according to [32]. The outer PALS is populated with small and
medium-sized lymphocytes (B and T cells), macrophages, and plasma cells according to
studies by [14] and [32].

The marginal zone is a unique region of the spleen located at the interface of the red
pulp with PALS and the follicles considered by many authors to be a separate compartment
rather than part of the white pulp, it is designed to filter the systemic circulation to eliminate
antigens and pathogens according to [11] and [2]. Marginal zone macrophages are a unique
subset of macrophages at the inner margin of the marginal zone adjacent to PALS and

follicles according to [3] and [19].

The endothelial cells lining the sinuses according to [2]. At the level of the marginal
sinus, according to the research of [9] and [15] have shown that there is a presence of a thick
external crown of the marginal zone, composed of Reticular fibroblasts, marginal
macrophages, medium-sized dendritic cells, and marginal zone B cells, which merge into the
red pulp. Macrophages from marginal areas constitute another population of splenic
macrophages which stain with the monoclonal antibody ERTR-9 according to [32]. Marginal
zone macrophages are important in the elimination of microorganisms and viruses, they
express several pattern recognition receptors such as toll receptors and macrophage receptors
with collagen structure, which play a role important in the absorption of various bacteria.
Marginal zone B cells are a unique subset of non-circulating B cells having an IgM / IgD
phenotype as opposed to follicular B cells which are IgM / IgD according to the results of
studies by [32]. and [16].



MATERIALS AND METHODS

The studies were carried out in the Laboratory of Science and Technique of Living,
Institute of Agronomic and Veterinarian Sciences, University of Mohamed Cherif Messaédia,
Souk Ahras, Algeria. The research material was clinically healthy, sexually mature dromedary
spleens (Camelus dromedarius) from the EI-Oued region of southern Algeria. The animals
have not been vaccinated throughout their lives. Material selection took place at the town's
communal slaughterhouse after the animals were slaughtered by bleeding. Before slaughter,
the animals underwent a mandatory veterinary examination, weighing, and age determination,
the animals were classified according to bodyweight into five groups, The first group
composed of animals that had a bodyweight compromised between 328 kg and 353 kg,
whereas the animals classified in the second group had a bodyweight compromised between
353 kg and 378 kg, while the animals of the third group had a bodyweight compromised
between 378 kg and 393 kg, and the fourth group composed of animals that had a bodyweight
between 393 kg and 418 kg, and finally, the animals of the fifth group had a bodyweight
compromised between 418 kg and 433 kg.

When selecting the material, the topographic characteristics of the spleens were
determined. Absolute organ mass was determined using a Techniprot-WTW scale accurate to
0.002 mg. The relative weight of the spleens concerning the bodyweight of the dromedary
was also calculated. The linear measurements (length, width) of each spleen were determined

using a centimeter ruler.

Microscopic investigations were carried out after fixing the samples in a 5% solution
of neutral formalin for 10 days, then in 10% for 12-16 days, followed by storage of the
material in this solution for the entire period of the morphological research. For the
preparation of histological sections, the samples were cut perpendicularly, selecting five
segments from each group. The fragments were incorporated into paraffin after washing with
running water, the dehydration was carried out using ethanol with increasing concentration.
The casting has been completed. Histological sections 7-10 um thick were stained with
hematoxylin and eosin, according to Van Gieson, Azure Il - eosin. The characteristics of the
cytoarchitectonics and the lymphoid structure were determined using an MBS-10 biological
stereoscopic microscope (8 x eyepieces, 4 x objectives, 7 x) and a B-382PLi-ALC light

microscope (10 x eyepieces, 10 x objectives, 40 x, 100 x). A quantitative (morphometric)



analysis of structural components was performed by the “spot count™ method using eye test

systems (inserts) (three measurements on 5 preparations obtained from each spleen).

The relative area of connective tissue was determined (trabeculae, capsules, and
thickening of the hilum, relative area of lymphoid parenchyma as a whole, and in distinct
functional areas (capsula, trabecula, red pulp, periarterial lymphoid sheaths, total white pulp,
inactive and active follicle). The cytoarchitectonic of the individual functional areas of the
spleens of the different areas of the splenic parenchyma was determined on thin sections of
paraffin stained with azure Il-eosin. The cell count is the relative amount of the lymphoid line,
was performed using an Olympus IX71 Inverted Microscope cytometric microscope with an
increase of 10-100 under emersion. Based on the data obtained, the average percentage of

each type of cellular element was determined.

An immunohistochemical study was performed to determine the localization of T and
B lymphocyte populations in the functional areas of the lymphoid parenchyma of the spleens.
For the study, the segments were fixed in a 10% neutral formalin solution, followed by
standard routing through alcohols of increasing concentration, after which they were poured
into paraffin, and thin sections of 4 to 5 um thick were made. Immunohistochemical studies
were performed by the direct Koons method according to the method of [14] Cells immune
systems were differentiated using monoclonal antibodies. Antibodies to the CD3 antigen (T
cells were used. Diaminobenzidine (DAB) was used as a chromogen. Sections were further
stained with hematoxylin, with additional dehydration, clarification in xylene, and
incorporation into polystyrene. The statistical analysis of the results was carried out using
Statistica 10.0 (StatSoft Inc., USA). and the differences between samples were determined
using ANOVA and were considered significant at <0,05 - *; < 0,01 - **; <0,001 - ***, The

quantitative study for the tissue compartments was carried out using the point S system.

RESULTS

After dissection of the animals, it was found that the spleen presents a semi-lunar
shape, of firm consistency, of red-brown color surrounded by a layer of thick connective
tissue, it was found that this organ is composed of two compartments which are the body and
extremities, this organ is located under the left hypochondrium behind the stomach cavities
above the dorsal bag of the rumen to the posterior part of the kidney. Regarding the spleen

mass, it was found that the minimal absolute mass was 236 g found in the first group, whereas



the maximal mass was 336 g observed in the fifth group. In the other groups, the mass
followed an ascending order from the second to the fourth, in which the observed values were
267 g, 280 g and 297 g respectively. (Figure N° 01).

The length of the spleens as a value a variation between groups and followed an
ascending order same the mass, in which the minimal length value was 40,10 cm observed in
the first group, while the maximal length was 51,30 cm observed in the fifth group. The width
also showed a variation following an ascending order from the second to the fourth group in
which the values were 47,3 cm, 49,9 cm and 50,6 cm respectively, the minimal value of width
was 17,60 cm found in the first group, whereas the maximal width was 26,40 observed in the
fifth group, the other values of the third, fourth and fourth group were respectively 44,1 cm,
44,5 cm and 45,8 cm. (Figure N° 01) and (Figure N° 02).

The outer layer mainly consisted of connective tissue including collagen, rubber bands
and fibroblasts and smooth muscle cells. The inner layer was made up mostly of smooth
muscle cells that appear parallel along the longitudinal cut. Trabeculae extend from the
capsule and branch out, so that it divides the area into several parts, are distinguished by the
presence of white fibers and smooth muscle fibers. At high magnification, it was observed
that the space between the capsule and the parenchyma contained red blood cells, so the
surface of the white pulp was large, irregular in shape, the PALS had a clear surface with a
branching central artery in several branches, the lymphatic follicles and the marginal zone

were very clear.

A large marginal area surrounded the white pulp and it was contained in sheathed
arteries and smooth muscle cells. Also, it was observed that the marginal sinus of the marginal
zone infiltrates in the marginal zone in the direction of the red pulp supplying the blood
directly in the adjacent venous sinuses whose ends which appear open with the marginal zone
and penetrate into the reticular mesh of the red pulp and bypass the reticular mesh of the red
pulp. It was found that blood from the red pulp collects in the venous sinuses which enter the
trabeculae and merge into the trabecular veins, the trabecular veins then converge at the hilum

to form the splenic vein which drains to the exterior of the organ (Figure N° 03).

Regarding the red pulp, it was found to be composed of a mesh of splenic cords and
venous sinuses. At high magnification, the splenic cords are composed of reticular fibers,
reticular cells and macrophages. Again, under the microscope it was found that the venous

sinuses can occupy the entire surface of the red pulp including, they are lined with epithelial



tissue and rest on a basement membrane, the periciliary arteries and arteriolar capillaries are

also located in the pulp red (Figure N° 03).

The statistical study revealed that the stroma which is constituted by capsule and
trabecula, the maximal area occupied by the capsule was 13,18+1,93 % observed in the fifth
group, with a minimal value of 5,27+2,53 % observed in the second group, while the
trabecula occupied an area of 13,54+1,62 % as maximal value observed in the fourth group,
while the minimum value was about 4,36+1,53 % observed in the second group, whereas the
red pulp occupied a zone with a minimum value of 52,36x1,72 % found in the fourth group,

and the maximal value was about 68,09+0,77 % found in the second group (Figure N° 04).

The parenchyma and its components were considered as a lymphoid organ integrated
into the spleen, for the PALT the minimal value was 32,12+1,38 % observed in the fifth
group, whereas the maximal value was 45,13+1,47 % found in the first group, while the zone
occupied by the inactive follicles revealed that the minimal value was 27,14+1,58 % observed
in the first group, whereas the maximal value was 33,68+1,17 % found in the fifth group.
While the area occupied by the active follicles showed a minimum value of 26,48+1,71 %
observed in the first group, while the maximal value was 32,64+1,27 % observed in the fourth
group (Figure N°10) and (Figure N°5).

Under the high magnification microscope, we could see that the red pulp is formed by
blood sinuses and Billroth cell cords, the sinus wall is very thick. The cords extend between
the sinuses and contain macrophages, plasma cells, erythrocytes, lymphocytes and also
platelets. Also, we could see that the white pulp consists of clusters of lymphoid tissue,
including Hassal corpuscles, the latter formed a PALS around the central arteries (Figure N °
06).

In these areas there are active and inactive lymphoid follicles, which are rich in
lymphocytes and plasma cells. A marginal area was found at the junction of the red pulp and
the white pulp, which contains lymphoid cells and macrophages. It is separated from the
white pulp by the marginal sinus formed by a terminal branch of the central artery. It was also
possible to detect the reticular cells which formed a surface in the integrity of the organ's

framework.

The use of the immunological translation of lymphocytes at the level of the splenic
parenchyma has been identified by the use of anti-CD 3 antibodies, their fixations of which

are planned at the precisely follicular medullary level, lymphocyte frames clearly visible at



the level of the chin of the follicles as well as in the peri-arterial space of the splenic

parenchyma of variable density according to the reaction of the lymphocytes (Figure N ° 07).

On the other hand, we were able to visualize the B lymphocytes with the use of anti-
CD 3, whose binding appears clearly at the inter follicular level whose mass appears after
lymphocyte reaction in general the spleen of the dromedary is in the immunogenic system
very active (Figure N ° 08).

The statistic study of cellular components revealed that the cortical zone components
showed different but close values, the lymphocytes occupied a zone of 41,73+1,48 % in the
inactive follicles, in contrast, it occupied a zone of 49,54+1,62 % in the active follicles, the
reticulocytes occupied a zone of 13,65+1,29 % in the inactive follicles, whereas they occupied
an area of 9,4+1,29 % in the active follicles, plasmocytes occupied 25,71+1,29 % of the
inactive, while they occupied 22,28+1,73 % in the active follicles, macrophages occupied a
zone of 18,08+1,67 % in the inactive follicles, whereas they occupied an area of 18,63+0,74
% in the active follicles. The medullar zone showed a general distribution of values close to
the cortical zone, the lymphocytes occupied a zone of 51,92+1,98 % in the inactive follicles,
whereas they occupied a zone of 50,77+1,42 % in the active follicles, the reticulocytes
occupied an area of 6,23+1,21 % in the inactive follicles, while they occupied an area
4,37%0,83 % in the actives ones, plasmocytes occupied 24,12+1,78 % of the inactive follicles,
whereas they occupied 25,58+2,07 % in the active follicles, macrophages occupied a zone of
17,01+1,71 % in the inactive follicles, whereas they occupied a zone of 18,68+2,13 % in the
active ones. The ILC (Intralobular Connective Tissue) showed the same organization of
values as the cortical and the medullar zone, the lymphocytes occupied an area of 45,52+1,55
%, reticulocytes occupied 5,34+2,73 %, while plasmocytes and macrophages occupied
respectively 22,12+1,69 % and 26,67+3,18 % (Graph N° 03).

DISCUSSION

The spleen of the dromedary, we compare it with those of other animals, which is an
organ of the circulatory and immune systems. It monitors the condition of blood cells and can
be used to accumulate blood, in addition, the spleen is involved in lymphopoiesis and can
capture and accumulate certain metabolic products. According to researchers [13] and [25]
and [29], the appearance of the spleen of a dog and a cat is similar, it is flat and elongated,

with a narrow dorsal end and a wider ventral end. Its parietal surface is smooth, on the



visceral surface there are elongated spleen doors, in the hilum area the spleen is relatively
loosely connected with a large omentum. According to [8], predicts that the spleen is always
adjacent to the left abdominal wall, its position largely depends on the fullness of the stomach.

However, the spleen can accumulate up to 16% of all a dog's blood, affecting the
displacement of the ventral end to the right half of the abdomen. With an empty stomach, a
dog's spleen is completely located in the hypochondrium, while in a cat, in this case, its
ventral end is always outside the hypochondrium, with a moderately full stomach and in a
dog, the ventral end of the spleen protrudes caudally beyond the edge of the costal arch, when
the stomach is full, the spleen is located in the iliac region and sometimes reaches the entrance
to the pelvis [20].

The author [18] noted that the dorsal end of the spleen is less mobile compared to the
ventral one, because in this part of the spleen the gastro-splenic ligament is rather firmly
attached to the greater curvature of the stomach. Our results concerning the spleen of the
dromedary are almost the same as demonstrated by the researchers, it presents a semi-lunar
shape, of firm consistency, of red-brown color surrounded by a layer of thick connective
tissue, it was found that this organ is composed of two compartments which are the body and
the extremities, this organ is located under the left hypochondrium behind the stomach

cavities above the dorsal bag of the rumen up to the posterior part of the kidney.

In our research of the mass of the spleen of the dromedary of our study, the maximum
value of the absolute mass varies between 318 g and 251 g with a relative mass between
0.07001% and 0.07470%. Also, the length and width of the spleens, the maximum value for
the length was 49.60 cm, while the minimum value was 43.80 cm, for the width, the

maximum value was 25.10 cm, and the minimum value of the width was 19.40 cm.

For the tissue components of the spleen, it was found that the area limited by the
stroma is 9.19%, for the first spleen, whose capsule occupies an area of 5.44%, while the
trabecula occupies an area of 3.75%, while the area occupied by red pulp was 76.54%, and
that occupied by the parenchyma was 13.38%, of which the area occupied by the PALS was
7.54%, and that occupied by inactive follicles was 3.67%, while the area occupied by active
follicles was 2.17%, it was also found that the area occupied by the white pulp in total was
13.38%, for the second spleen it was found that the stroma occupied an area of 14.14%, of
which the area occupied by the capsule was 7.57%, and that occupied by the trabecula was

6.57, and the area occupied by the red pulp was 72.87%, and that occupied by the parenchyma



was 19.14%, of which the area occupied by the PALS was 5.56%, and that occupied by
inactive follicles was 4.37%, while the area occupied by active follicles was 2.42%, and that
occupied by total white pulp was by 12.35%. For the third spleen it was found that the area
occupied by the stroma was 18.64%, of which the area occupied by the capsule was 8.27%,
and that occupied by the trabecula was 10.37%, and the area occupied by the red pulp was
68.27%, and that occupied by the parenchyma was 12.52%, of which the area occupied by the
PALS was 3.98%, and that occupied by inactive follicles was 5.28%, while that occupied by
active follicles was 3.26%, and the total white pulp occupied an area of 12.52%. For the
fourth spleen it was found that the area occupied by the stroma was 23.86%, of which the area
occupied by the capsule was 11.57%, and that occupied by the trabecula was 12.29%, and the
area occupied by the red pulp was 57.28%, and that occupied by the parenchyma was 18.12%,
of which the area occupied by the PALS was 1.18%, and that occupied by inactive follicles
was 8.12%, while the area occupied by active follicles was 8.82%, and that occupied by the
total white pulp was 18.12%, these data are similar to the results of the researchers [1] and [4]
and [5].

The splenic artery enters the spleen Through the hilum, which branches into trabecular
arteries, passing into the pulp arteries, which branch into red pulp. An artery passing through
a white pulp is called the central. In the red pulp, the central artery branches out in the form of
a brush into the cystic arterioles. At the end of cystic arterioles, there is a thickening - an

arterial sheath, clearly expressed in pigs [16].

The PALS perform the function of sphincters that block blood flow, as contractile
filaments have been found in the endothelium of ellipsoids or arterioles of the PALS. Short
arterial capillaries follow, most of which fall into the venous sinuses. Some arterial capillaries
open into the reticular tissue of the red pulp (open bloodstream), and then into the venous
capillaries. Blood from the venous capillaries is routed to the trabecular veins and then to the

splenic vein according to [21].

According to the authors [22], the number of venous sinuses in the spleen of animals
of different species is not the same: for example, many of them in rabbits, dogs, guinea pigs,
less in cats, cattle and small cattle. The part of the red pulp between the sinuses is called the
splenic strands or pulp. The venous system begins with the venous sinuses. In the areas of
sinus transition in the veins, there are similarities between the muscle sphincters, when open,
blood flows freely through the sinuses into the veins. On the contrary, the closure (due to the

reduction) of the venous sphincter leads to the accumulation of blood in the sinuses. The base



of the spleen is the reticular tissue in the form of a sponge filled with parenchyma - white and
red pulp as found in our research with silver nitrate impregnation, we have also elucidated
almost the same results of other authors [22], also note that the white pulp is constructed from
lymphoid tissue collected around the arteries in the form of balls called the spleen lymphatic

follicles or spleen body. The number of follicles in different animals is different.

The peri-arterial zone depends on the thymus. It occupies a small area of the follicle
near the artery and is formed mainly of T lymphocytes and interdigital cells that adsorb
antigens. T cells, which have received information about the state of the microenvironment,
migrate to the sinuses of the marginal area through capillaries, as has been described by [33].
The follicle center reflects the functional state of the follicle and can vary widely with
infectious diseases. The reproductive center is a site independent of the thymus and consists
of reticular cells and an accumulation of phagocytes. The mantle zone surrounds the peri-
arterial zone, the luminous center and consists of small, densely localized B lymphocytes and
a small number of T lymphocytes, plasma cells and macrophages. The adjacent cells form, so

to speak, a crown stratified by circular reticular fibers.

The marginal or marginal zone is a region of transition between the white and red
pulps, consisting mainly of T and B lymphocytes and single macrophages, surrounded by
marginal or marginal sinusoidal vessels, the results are similar to the author's data [30]. The
red pulp of the spleen is 75-78% of the mass of the organ, consists of reticular tissue with
cellular blood elements that give the red color to the parenchyma. The red pulp contains many
special arterioles, capillaries, venules and venous sinuses according to the author who found

the same results [24].

A variety of cellular elements are deposited in the venous sinus cavity. The sections of
red pulp between the sinuses are called pulp cords, which contain many lymphocytes, and the
development of plasma cells occurs. In the red pulp there are macrophages - splenocytes,
which carry out phagocytosis of destroyed red blood cells. As a result of the breakdown of
hemoglobin, bilirubin and iron-containing transferrin are formed and are secreted into the
blood. For the histological study of dromedary spleens, the capsule surrounding the organ is
very dense thick surrounding the splenic parenchyma, the outermost layer of the splenic
capsule was composed of epithelial cells and divided into two layers: outer and inner clearly
distinguished, results identical to those of [17] and [19].



The outer layer mainly consisted of connective tissue including collagen, rubber bands
and fibroblasts and smooth muscle cells. The inner layer was made up mostly of smooth
muscle cells that appear parallel along the longitudinal cut. Trabeculae extend from the
capsule and branch out, so that it divides the area into several parts, are distinguished by the
presence of white fibers and smooth muscle fibers. At high magnification, it was observed
that the space between the capsule and the parenchyma contained red blood cells, so the
surface of the white pulp was large, irregular in shape, the PALS had a clear surface with a
branching central artery in several branches, the lymphatic follicles and the marginal zone
were very clear. A large marginal area surrounded the white pulp and it was contained in
sheathed arteries and smooth muscle cells. Also, it was observed that the marginal sinus of the
marginal zone infiltrates in the marginal zone in the direction of the red pulp supplying the
blood directly in the adjacent venous sinuses whose ends which appear open with the
marginal zone and penetrate into the reticular mesh of the red pulp and bypass the reticular
mesh of the red pulp. It was found that blood from the red pulp collects in the venous sinuses
which enter the trabeculae and merge into the trabecular veins, the trabecular veins then
converge at the hilum to form the splenic vein which drains to the exterior of the organ, as has

been demonstrated by the authors [26].

Regarding the red pulp, it was found to be composed of a mesh of splenic cords and
venous sinuses. At high magnification, the splenic cords are composed of reticular fibers,
reticular cells and macrophages. Again, under the microscope it was found that the venous
sinuses can occupy the entire surface of the red pulp including, they are lined with epithelial
tissue and rest on a basement membrane, the periciliary arteries and arteriolar capillaries are

also located in red pulp, data similar to research by [6] and [7] and [8].

CONCLUSIONS

Anatomical and topographical study of the spleen in the dromedary from southern
Algeria has revealed that it has dens identical to those of ruminants. Histologically, the
structure of the spleen of the dromedary has a similar analogy to those of other mammals, the
stroma consists of a capsule that envelops the entire organ with trabecular infiltration
throughout the parenchyma of the organ, which separates it in a well-defined lobule of red
and white pulp. The white pulp of the spleen shows the PALS and lymphoid follicles, the

marginal area separates the red pulp from the white could also be clearly demarcated. In the



first group, secondary lymphoid follicles occur in new places along the blood vessels. The
tissue components of the dromedary spleen are characterized by primary lymphoid follicles,
against the background of significant changes corresponding to the quantitative parameters of
immunogenesis, primary lymphoid follicles, accompanied respectively by an increase in the
relative area of the stroma and the relationship between stromal and parenchymal components

of the organ.
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Figure 1. Index of mass, length and width of dromedary spleens according to the groups
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Figure 2. Index of tissue composition of dromedary spleen (%).
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Figure 3. Index of parenchyma composition of dromedary spleen (%).
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Figure 4. Index of the cellular composition of the dromedary spleen (%).



Figure 5. Histological section of the spleen of the dromedary, hematoxylin eosin staining, 1-
Red pulp, 2- White pulp, 3- Follicle, 4- Cortical zone 5- Medullary zone. Bar = 100 um

Figure 6. Histological section of the dromedary spleen, hematoxylin eosin staining, 1- Red
pulp, 2- White pulp, 3- Pulp sinus, 4- Medullary zone. Bar = 100 pm
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Figure 7. Histological section of the dromedary spleen, Azur 1l eosin staining, 1-
Reticulocyte, 2- Lymphocyte, 3- Macrophage, 4- Large lymphocyte. Bar = 20 um

Figure 8. Histological section of the dromedary spleen, Azur 1l eosin staining, 1- Red pulp
concentration, 2- Reticulocyte, 3- Macrophage, 4- Lymphocyte. Bar = 20 pm
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Figure 9. Histological section of the dromedary spleen, immunohistochemical reaction

against CD 3 T lymphocyte, 1- Lymphocyte, 2- Macrophage, 3- Lymphocyte in reaction. Bar
=20 um
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Figure 10. Histological
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section of the dromedary spleen, immunohistochemical reaction

against CD 3 T lymphocyte, 1- Follicular center, 2- Follicular periphery, 3- Cortical zone, 4-
Lymphocytic reaction. Bar = 20 pum



