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Abstract: 
The study aimed to investigate the morphological and histological feature of spleen between camels and cows. for this research we used seven samples in both animals take off from the slaughter house,The samples were prepare and fixed in neutral buffer formalin10%.The samples processed histological technique by used paraffin section,the sample put  in graded series of alcohole and cleared by xylen impregnated and embedded in paraffin wax and finally staining by hematoxylin and eosin staining.The morphological finding appeared the spleen in  camels was dark brown in colour and C shaped while redish elongated in cow.Mean length and weight of the spleen was (22.70±0.81 cm) and( 16 ± 0.53 cm) in camele and cow,and weight were recorded  of camel turned into (881.39±0.12gr) even as that of cow was (464 ±0.72 gm.), respectively.

The width of spleen of camel  (16 ± 0.38 cm)while in  cow measured as (17± 0.33 cm). Histologically,The spleen was composed  of thick capsule measurements as  (311±105 mm) divided into an outer layer (121±39 mm) consist of two layer of connective tissue and an inner layer (167±061 mm) composed of  mainly of smooth muscle cells. There are two layer under the cortex vascular and avascular trabeculae extend from the capsule, the former containing arteries and nerves but no trabecular veins, the latter being divided structurally into primary and secondary trabeculae The spleen  of  camel possesses subcapsular and peritrabecular blood sinuses, which are exclusive to this organ. It is noteworthy that the primary and vascular trabeculae are encompassed by these sinuses. Encircling the white pulp, there exists a wide marginal zone that houses sheathed arteries but lacks marginal sinuses. The red pulp of the camel spleen is distinctively characterized by the presence of secondary trabeculae, which divide it into cords. Additionally, it contains venous sinusoids of varying sizes. The camel spleen is classified as a sinusal type, as it has the ability to store blood. This capability is facilitated by the thick muscular capsule and trabeculae, which enable the stored blood to be pumped according to the body's requirements. It is important to note that both closed and open circulations can be observed in the spleen of camel . Notably, the venous return in this organ is unique, as the blood flow occurs from the venous sinusoids of the red pulp to the peritrabecular sinuses, then to the subcapsular sinuses, and finally to the splenic vein. Upon analysis, no significant structural differences related to age were discovered.

Introduction 
large ruminants are essential source of milk ,meat and wool. The lymphoid tissue plays an critical role within the protection mechanism towards the micro-organism. Spleen is the biggest and main secondary lymphatic organ, serving as clear out for the blood and preserves iron for use in haemoglobin synthesis (Pabst, 1993).these critical capabilities are carriedout through the unusual stroma and parenchyma additives (Ngeranwa et al., 1993).The bovine spleen is considered a crucial organ involved play important role   in the defense against hemiparasitic diseases such asbabesia and theileria.(Fishbeck and Sibastiani 2008).In particular, the autoimmune response to platelet antigens is thought to develop in the spleen Kuwana etal.,(2011)and is the ideal response Ikpegbu etal.,(2014).
The spleen is act as secondary lymphoid organ and its plays vital role in multidisciplinary  functions .It filters the blood and eliminates any old or damaged red blood cells. It controls the amount of blood cells in the inner layer the white pulp of the mammalian spleen were consist of the different structures like periarterial lymphatic sheath (PALS) and lymph follicles (Raviola, 1994). Lymph follicles were predominate in the camels spleen whereas the PALS (Steiniger et al. 1997).
The reticular framework of the white pulp is divided into 2 parts in mice (Tanaka et al. 1996), one part surrounding the PALS and the other surrounding the lymph follicles. The marginal zone is the site of heavy blood traffic and filtration. Venous sinusoids are found near or within it (More et al. 1964; Weiss, 1964; Burk & Simon, 1970). It envelops the white pulp in rodents and rabbits (Snook, 1950) but surrounds only the lymph follicles in humans and contains no marginal or perimarginal sinuses. It is separated from the red pulp by a perifollicular zone (Steiniger et al. 1997).
The white pulp consist of the reticular framework that separated into two parts in mice (Tanaka et al. 1996) , the first part surrounding the PALS and the other surrounding the lymph follicles. The marginal zone is the site of heavy blood traffic and filtration. Venous sinusoids are found near or within it (Mia et al. 1988; and Chafe etal.,2008) but surrounds only the lymph follicles in humans and contains no marginal or perimarginal sinuses. It is separated from the red pulp by a perifollicular zone (Steiniger et al. 1997).The red pulp of several species is composed of splenic cords separated by blood sinusoids (Dellmann & Brown, 1976). The periarterial macrophage sheath (PAMS) is composed of macro-p hages supported by a reticular network (Raviola, 1994). The diameter of the PAMS has been determined in several animals (Seki & Abe, 1985). There are sinusal type spleens, e.g. in horses, dogs and pigs (Brown & Dellmann, 1976), man, rats and rabbits (Blue & Weiss, 1981b) and nonsinusal types, e.g. in cats, ruminants (Brown & Dellmann, 1976) and mice (Blue & Weiss, 1981a). 
It has been shown that the white pulp is composed of lymph follicles around blood vessels. The marginal zone is poorly delimited from the white and the red pulp and composed of diffuse lymphatic tissue (Bareedy et al. 1982; Abd El Aal, 1994). There are numerous ellipsoids in the red pulp (Hegazi, 1953) and the marginal zone (Abd El Aal, 1994). bovine (Deleverdier et al., 1996; Keresztes et al., 1996), sheep (Gupta et al., 1998).
The aim of this study was therefore to examine  anatomical and histological study of the spleen  between camels and cow.


Material and Methods 
The morphological and histological structure of spleens from Iraqi camels and cow  was studied. Fresh spleens were collected on the animals directly after slaughter at the slaughter house of Baghdad city and were fixed in 10% formalin. All specimens were prepared for paraffin sections and stained with haematoxylin and eosin (H&E) (Luna, 1960), this reports was achieved in our Laboratory of anatomy  and Histology at the College of veterinary medicine, baghdad University. 
Gross Examination of the specimen. The shape, colour, weight, thickness, length, and width of the spleens were observed and measured using thread, compass and meter rule. These measuring instruments have high level of sensitivity. Weight This was done using a bench top sensitive scale. Spleen Thickness This was measured using a compass and meter rule. The compass was placed at the midpoint of the spleen and placed on meter rule to determine the spleen thickness. Spleen length Thread was placed at the two opposite highest vertical point of the spleen and followed along the C-shaped spleen and the length of thread obtained was measured using a meter rule. Spleen Width Thread was placed at the two opposite highest mid-point of the spleen and length of thread obtained was measured using a meter ruler.The histological structure of spleens was examined, the splenic white pulp diameter, the lymphoid follicles diameter, thickness of the capsule and trabeculae of all samples were measured under microscopy using a micrometer eye piece.
Gross morphology and Biometry
The spleen of cow become more or less quadrangular in outline with blunt edges.It appeared reddish grey inshade macroscopically whereas the spleen of camels  turned into cylindrical  with reddish brown colour (Fig.1,2). 
These findings have been in settlement with Nickel et al. (1979). In
each, sheep and goat, in camels spleen provided two surfaces i.e. parietal andvisceral.Parietal surface became convex whereaswhich became additionally non-widespread. The width of spleen of cow  turned into recorded to be (13.26 ± 0.38) cm and that of camale  changed into measured as (16.37 ± ). each the versions in regard to width and thickness of spleen in cow and camle  had been significant.however, spleen weight was measured about (69 ± 6.663 gm). 
Previously referred by Khalel (2010) in Awasi sheep.He also measured common length, width and thickness of spleen of Awasi sheep to be nine.(93 ± zero.342) cm, 6.forty eight ± 0.233 cm and (2.48 ± 0.142 cm), respectively.Sinhaetal.(2013)located suggest weight of spleen of Black Bengal goats to be (47 ± 2 gm). The mean duration and width were (10.3 ± 0.21 cm) and seven.nine ± 0.15 cm, respectively. Usende et al. (2014) recorded weight, duration, widthand thickness of goat’s spleen and located it to be (68 ±0.025 cm).

Histomorphometry
The histological study revealed that spleen of both cow and camels  had been comparable in architecture and consisted of pink and white pulps enclosed by pill and subdivided by means of trabeculae. (Fig.3). The thickness of capsule varied amongst cow and camel. The thickness of tablet changed into not ably better in cow(282.27 ± 14.88mm) as compared to camel (one155.13 ± 8.14mm). 
Our findings have been in close corroboration with the findings of Khalel (2010) in Awasisheep 145.2 ± 13.712mm) and Alim et al. (2012) in goat(251.44 ± 12.56 mm). From the innermost quarter of pill,
connective tissue trabeculae prolonged into the splenic parenchyma in form of bands. those trabeculae had been composed of predominantly easy muscle tissues that serve as a inflexible framework of the pulp (Fig.6) as agree with (Usende et al. 2014). Sub-capsular and peri-trabecular sinus were additionally determined as in advance said with the aid of Zidan et al. (2000) in camel. Subcapsular and peri-trabecular sinuses were extra distinct in cow as compared to camel. The thickness of trabeculae in cow become (224.67 ± 0.67 µ), that was significantly higher than in cattle  (104.35 ± eight.92 µ) .Khalel (2010) measured trabecular thickness in spleen of Awasi sheep and discovered it to be (82.75 ± 9.7mm), while Usende et al. (2014) recorded trabecular thickness in spleen of goat as 52.17 ± three.07 µ. The lower values in regard to trabecular thickness in similar species might be because of breed version. The white pulp of spleen became composed of mainly additives namely splenic nodule or lymphatic nodule (Fig5) Histological finding appear the layer of  Connective tissue fibers  and  fibroblasts, and smooth muscle cells, formed this outer layer. The smooth muscle cells that run parallel in the longitudinal plane make up ,the Trabeculae merge from the sac and branch out, dividing the splenic region into several parts (fig.5,6). 
The white pulp exhibited an abnormal shape and was enlarged, measuring (592.35±5.23 μm) in diameter. However, the lymphoid follicles and their adjacent areas+ appeared distinct and well-defined. The lymphoid follicles themselves were spherical in shape, with a diameter of (279.19±4.85 μm).
Discussion 
The findings of this research indicate that the camel's splenic capsule is thick and consists of two distinct layers: an outer layer made of connective tissue and an inner layer composed of parallel muscles. The spleen is typically not noticeable on physical inspection, but in thin adults, children, and adolescents may be detected (Nguyen and Zhang, 2020). 
According to Cesta (2006), the capsule is primarily composed of dense fibrous tissue, elastic fibers, and light muscle. Additionally, it was observed that the outermost layer of the splenic capsule is comprised of mesothelial cells Alim et al.,(2012). In contrast, studies conducted on cows have shown that they possess up to two layers of light muscle. Furthermore, the myocytes within the camel's splenic capsule align perpendicularly to each other, as noted by Bacha and Bacha (2000). Zidan et al (2000) found that the camel’s spleen is enclosed within a thick capsule. This capsule is divided into an inner layer composed of smooth muscle cells and an outer layer primarily made of connective tissue.The marginal zone macrophages, a key player in the spleen’s immune response, were characterised by its large size and intimate connections between its cell processes and near by marginal zone B cells. It also boasts a highly developed phagocytic potential (Dijkstra et al, 1985).
Brown and Dellman (1993) demonstrated that the equine capsule is made up of a thick outer layer of connective tissue and a thin inner layer of light muscle. In pigs, the capsule is mainly made of smooth muscle, while in dogs and cats, approximately two-thirds of the capsule's thickness consists of pure muscle cells. The human splenic pellet is composed of connective tissue that contains small smooth muscle cells (Weiss, 1983; Brown and Dellman, 1976). Zidan et al (2000) found that the camel’s spleen is enclosed within a thick capsule. This capsule is divided into an inner layer composed of smooth muscle cells and an outer layer primarily made of connective tissue.Rahman et al (2016) studied the histo-mophometry of spleen in human, goat, buffalo, rabbit and rat and found significant implications.
The smooth muscle content in some species have sacs and trabeculae is higher compared to mice or rats. As a result, the spleens of rodents have a slower colonization rate and undergo fewer changes in their overall appearance, as stated by Valli et al. in 2002. Zidane et al. in 2000a mentioned that the camel spleen is comprised of a thick layer that surrounds the splenic parenchyma, which is further divided into a separate outer layer consisting of connective tissue According to Nawal and Maher (2018), the spleen of a camel had four segments, two hilus, and two splenic arteries and veins. The same authors stated that the splenic blood supply had only one arterial segmentation with no anastomosis. In buffalo calves, sheep, and goats, only one tiny hilus was found, and anastomosis and venous segmentation between the dorsal and intermediate segments were absent.
The inner layer primarily consisted of smooth muscle cells, supported by a combination of reticular, collagen, and elastic fibers. Capsular thickness, trabeculae, and smooth muscle tone are crucial for strong contractions, while blood supply and smooth muscle density may influence the immune response. And agree with Zidan et al. (2000) that reported 
small sinuses or sinusoids filled with blood extend among these cords and lined by flattened endothelial cells with relatively large spaces or slits between these cells stated that the red pulp found in Awasi sheep consist of sinusoid and pulp cord similar to the observation ,in this research appear white pulp area of the spleen was moderately more in size  and its diameter was (561.09±18.06μm), spherical in shape, with lymph follicles and clear marginal zone (fig.7).This is similar to the earlier report of Hayfaa (2010) who reported that the white pulp area of the spleen of Iraqi camel (Camelus dromedarius) was large and its diameter was (592.35±5.23μm), and of irregular shape, and the PALS, lymph follicles and the marginal zone were very clear. The marginal zone surrounds all the white pulp in this present study like in cow were it surrounds only the lymphoid follicles (Steiniger et al., 1997). The red and white pulps, the main components of the splenic parenchyma, play a crucial role in the spleen’s function. The white pulps, consisting of lympho-reticular tissue, lymphatic nodule and periarterial lymphatic sheath, is less abundant. The red pulps, made up of pulp arterioles, splenic sinusoids, splenic cords, and sheathed and terminal capillaries, is also less abundant and poorly developed (Thanvi et al, 2020).  The present study indicated that the lymphatic nodules of the camel spleen are aggregated into clusters, this has not been reported and may possibly explain its hardiness in face of endemic diseases.
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Fig:1 Showing spleen in cow ,rib impression in diaphragmatic surface
of,blue arrow cranial border, yellow arrow caudal border
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Fig:1 Showing spleen in cow ,rib impression in diaphragmatic surface
of,blue arrow cranial border, yellow arrow caudal border
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Firg.2: Photograph of the spleen of camel found in the semi-arid region. The spleen
appeared Parietal Surface and dark brown in colour and C- shaped.
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Firg.2: Photograph of the spleen of camel found in the semi-arid region. The spleen
appeared Parietal Surface and dark brown in colour and C- shaped.
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Fig.3: Camels spleen showing: trabeculae (T), peritrabecular sinusoid (black arrow)
splenic white pulp (red arrow). parenchyma (P) and, the space (Arrow) and mesothelial
cells X100
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Fig.3: Camels spleen showing: trabeculae (T), peritrabecular sinusoid (black arrow)
splenic white pulp (red arrow). parenchyma (P) and, the space (Arrow) and mesothelial
cells X100
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Fig.4: Spleen camel e showing: (T) trabeculae (p) splenic parenchyma and
splenic cord ( SC) ,PLAS H&E, X100.
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Fig.4: Spleen camel e showing: (T) trabeculae (p) splenic parenchyma and
splenic cord ( SC) ,PLAS H&E, X100.
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Fig 5: Histological section of spleen white pulb (yellow arrow) , central vein
(black arrow)lymph node (white arrow ) ,red pulp (RP) x100 H&E
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Fig 5: Histological section of spleen white pulb (yellow arrow) , central vein
(black arrow)lymph node (white arrow ) ,red pulp (RP) x100 H&E
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Fig(6): Histological section of spleen of cow, shows trabeculae (White
arrow)Capsule(black arrow),red pulp(yellow arrow), X100
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Fig(6): Histological section of spleen of cow, shows trabeculae (White
arrow)Capsule(black arrow),red pulp(yellow arrow), X100
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Fig:7:Histology of the camel spleen showing the White Pulp area with central

arteriole (CA), the germinal centre (GC) and the cellular aggregation comprised
of mostly lymphocytes (yellow arrowed) H&E x 400.
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Fig:7:Histology of the camel spleen showing the White Pulp area with central

arteriole (CA), the germinal centre (GC) and the cellular aggregation comprised
of mostly lymphocytes (yellow arrowed) H&E x 400.





