Attia & Soliman., 2005
Benha Vet.Med.J., Vol. 16, No. 2, Dec. 2005


Histological and histochemical studies on the 
ostrich's liver

Attia, H.F.1 and  Soliman, S.M.2 
Dept. of Histology & Cytology, Fac. Vet. Med., 

Benha1 & Beni-suif2 Universities.

Summary

The histological structure and histochemical contents of the livers of fifteen mature male and female ostrich were investigated. The liver was covered by a thick CT capsule, formed of regularly arranged collagen fibers together with some reticular fibers. The hepatocytes were arranged as irregular anastomosing cords of two cells thick. The cords were separated from each others by blood sinusoids. The hepatocytes were large polygonal cells with large euchromatic nuclei .One or two nucleoli could be demonstrated. The cytoplasm was foamy in appearance. The portal triads containing branches of hepatic artery, portal vein, bile duct and lymph vessel, the triads were observed but were not prominent landmarks. The liver interstitium was consisted of reticular fibers and fine collagen fibers. The collagen fibers were the main supporting elements in the portal triads. 

Introduction

The ostrich are used principally for the production of meat of high protein value (1), and low cholesterol level (2). Furthermore ostrich are used for the production of hide and feather (3). Papers dealing with the structure of the liver of ostrich were found to be rare (4). Compared with those carried on many other domestic birds such as goose and turkey (5), pigeon and fowl ( 6), ducks (7) as well as quail (8 and 9) . Therefore the present work was done as a trial to describe the ostrich liver and to establish a basic data that might be required for further studies in the field.

Materials and Methods

Fifteen liver samples were collected from an Ostrich Rearing Farm in Ismailia Governorate. Small pieces were collected from the different lobes of the liver. These small pieces were immediately fixed in Susa fluid, 10% buffered neutral formalin and in Bouin's solution. Paraffin embedded sections were cut at 4-5 microns and stained with Haematoxyline and eosin, Crossmon's trichrome (10), alcian blue – PAS combination  as well as  orcin method. All the above mentioned methods were done as they outlined in (11).

Results


The liver was the largest gland in the ostrich. It was covered by a thick CT capsule (Fig.1). The capsule was mainly consisted of collagen fibers. Some smooth muscle cells could be observed in the capsule especially in its deeper parts. The outer part of the capsule was found to be covered a thin layer of peritoneal envelop. The CT of the sub-epithelialis serosa continued with the capsular collagen fibers. The figure showed that the serosa might be an additional source of blood supply to the liver at least to the adjacent parts of the parenchyma. 

Distinct CT septa were not noticed in the liver of ostrich. However some collagen fibers could be demonstrated around the hepatic vessels and the bile ducts (Fig.2), which could be demonstrated within the liver substance.

The interstitial stroma of the liver was found to be consisted of a network of reticular fibers (Fig.3), which supported the liver cells, encircled the blood sinusoids and were concentrated around the central vein.


Both of the capsular and the interstitial CT fibers were found to be stained-faintly with the PAS technique but negatively with alcian blue method (Fig.4).


Typical portal triads were not demonstrated in the liver of ostrich. Instead small branches of hepatic artery, portal vein and bile ducts were recorded throughout the hepatic parenchyma (Fig.2). The bile ducts were small lined with simple cuboidal epithelium. The cells contained centrally located nuclei and faint acidophilic cytoplasm. The coexisting blood and bile channels were not regularly arranged within the gland so it was difficult to divide the parenchyma into lobules.


Lymph vessels were not recorded close to the hepatic vessels and bile ducts but were existing as lymph capillaries scattered irregularly between the hepatic cords (Fig.5). It appeared as wide- lumen lymph channel lined by endothelial cells and surrounded by a thin envelop of reticular cells.


The parenchyma of the liver was represented by one type of cells; Hepatocytes which were organized around a central vein. The cords were continued and anastomosing. They were two cells thick and were separated by blood sinusoids (Fig.6). 

The Hepatocytes (Fig.7) were large in size and polygonal in shape, their cytoplasm was faint acidophilic with foamy appearance due to the presence of numerous fine vacuoles. The nucleus was usually euchromatic, large, basophilic, vesicular and centrally located. One or two nucleoli were frequently noticed in the nuclei. The Hepatocytes were lightly fuchsinophilic but totally alcianophobic.

The hepatic cords were found to be separated from each other by blood sinusoids. The sinusoids which preserve a sinuous course between the cords were lined by endothelial cells. Stellate-shaped VonKupffer cells were coexisting (Fig.8). The nuclei of the VonKupffer cells were the landmark for their identification. They were large, spherical and vesicular. The cell's cytoplasm was lightly-stained acidophilic. 


Aggregations of lymphocytes were frequently noticed between the hepatic cords (Fig.9). They appeared as circumscribed areas containing small lymphocytes and to a much lesser extend larger lymphoblast cells. Reticular fibers were the supporting elements in these areas. 

Discussion

The ostrich liver was a large gland (4). It covered by a thick CT capsule and its parenchyma was formed of two cells thick hepatic cords as that of other birds (12, 13, 14 and 15). The capsule covered by thin sheet of mesothelial cells with acidophilic cytoplasm and basophilic nuclei. This capsule called Glisson’s capsule as that of the chicken liver (16).

The lobulation of the ostrich liver was unclear because the ill distinct hepatic septa as that of most mammals except camel and pig and whole domestic birds (13, 17& 18 , 19 and 9). 

The classic hepatic lobule in birds, which is centered on the terminal branch of the hepatic vein (central vein), and is surrounded by the portal tracts is not sharply separated off from neighboring hepatic lobule as that of the pig and camel. So the hepatic lobules are difficult to identify histologically (20).

The cytoplasm of the hepatocytes was appeared foamy. This suggestion may be due to deposition of lipid droplets which also was recorded in the hepatocytes of the quail liver (8 and 9). These lipid droplets in addition to the hepatocytes glycogen could be considered as source of the energy for the bird in case of starvation or early pre hatching life (21, 22 and 8).

The internal organization of the liver of birds closely adheres to the typical vertebrate pattern (12 and 13). Hepatic parenchyma was composed of clusters and cords or tubules of polyhedral cells separated by a sinusoidal net. The hepatic cells organization is mainly similar in most mentioned bird species (23). Hepatocytes had spherical, euchromatic nuclei with one or more nucleoli. This findings were augmented by the results of  (24).

The vonkupffer cells located between the endothelial cells of the sinusoids between the hepatic cords with acidophilic cytoplasm and large basophilic nuclei. Kupffer cells are macrophages that are attached to the luminal surface or inserted in the endothelial lining of hepatic sinusoids. In this site, Kupffer cells play a key role in host defense by removing foreign, toxic and infective substances from the portal blood and by releasing beneficial mediators. Under some conditions, toxic and vasoactive substances also are released from Kupffer cells which are thought to play a role in a variety of liver diseases (25).

Kupffer cells, morphologically distinct from the endothelial cells, bulged strongly into the sinusoidal lumen. Provided with many microvillus pseudo pods, they were stellate in appearance. They were fixed to the endothelial lining by small junctional areas which occurred between the Kupffer cell body and the "cytoplasmic processes" of the endothelium.( 26).

The portal triad were consisted of hepatic artery, portal vein, bile duct as well as lymph vessels as that of the other domestic birds , although its distribution are less numerous in comparative to other domestic birds and mammals (27). Both of the hepatic vein and hepatic artery extend through the liver in opposite directions to each other between the hilus and periphery of the organ.

From these vessels two system of branching portal and hepatic veins arising. The terminal portal veins interdigitate with the terminal hepatic veins and linked to the hepatic veins by short net work of sinusoids. Branch of hepatic artery and bile duct pass beside the terminal portal veins. ( 20).

The lining epithelium of the blood sinusoid was endothelial and vonkupffer cells, this finding was similar in all birds species. These cells were originated from the liver mesothelial cells which differentiated to both endothelial and vonkupffer cells that lining the blood sinusoid (28). 

Numerous patches of lymphocytes were noticed between the hepatic cords and around the portal triad which consisted of small and large lymphocyte cells and surrounded by reticular fibers. This may attribute to a focal area of lymphocytes as immune patches as that recorded in the fish kidney (27). 

Amongst the species in which the gall bladder has been reported to be absent are the majority of pigeons, many parrots and the ostrich (29).

List of Figures

Fig.1: Liver of the ostrich showing a thick CT capsule which contain smooth muscle cells (C) . Note the mesothelial cells that cover the capsule (arrow). Crossmon’s trichrome, X160

Fig.2: Liver of the ostrich showing some collagen fibers ( C ) around the hepatic vessels and the bile duct. Crossmon’s trichrome, X125

Fig.3: Liver of the ostrich showing a reticular net work around the hepatic cords and the central vein (R). Orcin, X50

Fig.4:  Liver of the ostrich showing faint PAS reaction in the hepatocytes ( P ) and the CT fibers ( F). Alcian blue-PAS combination, X125

Fig.5: Liver of the ostrich showing a lymphatic capillary between the hepatic cords ( L). H&E, X160

Fig.6: Liver of the ostrich showing hepatic cords and the blood sinusoids.   (Arrows). Crossmon’s trichrome, X125

Fig.7: Liver of the ostrich showing the large size hepatocyte cells with faint acidophilic cytoplasm and centrally located nuclei (H). H&E, X160

Fig.8: Liver of the ostrich showing satellite shape vonkupffer cells (V) with large nuclei and acidophilic cytoplasm.
         H&E, X160 

 Fig.9: Liver of ostrich showing patches of lymphocytes between the hepatic cords (L). Note fine CT fibers (T). Crossmon’s trichrome, X125
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دراسات هستولوجيه وهستوكيميائيه علي كبد النعام
حسام فؤاد عطية1 -  شحاته محمد سليمان2
قسم الانسجه والخلايا- كليه الطب البيطري- جامعه بنها1 وجامعه بني سويف2
 أجريت هذه الدراسة علي كبد 15 نعام بالغ من الذكور والانا ث* 

الكبد يحاط بكبسولة سميكة من الألياف الغروية والشبكيه * 

* الكبد يتكون من أحبال غير منتظمة من الخلايا الكبدية بسمك خليتين وهذه الحبال محاطة بجيوب دموية
* الخلايا الكبدية ذات شكل خماسي أو سداسي تحتوى علي نواه قاعدية الصبغه ووسطيه والسيتوبلازم يحتوي علي فجوات دقيقه.
* المناطق البابيه كثيره العدد وتتكون من أفرع من الوريد والشريان الكبدي وقناة صفراوية صغيره وكل هولاء محاطين بنسيج غروي كثيف
* كلا من الخلايا الكبدية والألياف أعطت تفاعل إيجابي ضعيف مع صبغه البيرايوديك شيف وتفاعل سلبي مع صبغه الالسيان الأزرق.
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