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ABSTRACT

The investigation was conducted on seven adult apparently healthy, Newzaeland White rabbits aged 6 to 7 months irrespective of sex. The animal were embalmed in 10 percent formalin solution after induction of proper anaesthesia and the superficial palpable lymphnodes (parotid, mandibular, superficial cervical, prefemoral, popliteal and inguinal) were dissected out from both the sides and their biometry were recorded for length, width, thickness, volume, organ weight and shape index of the right and left sides separately. The parotid lymphnodes were single on either side in all animals under study. The mandibular lymphnodes were found to be higher in number in comparison with the other lymphnodes investigated. The largest was found in the axillary accessory lymphnodes. The popliteal lymphnode showed a similarity in width,thickness and shape index among the nodes of either side. The shape index of parotid lymphnodes are maximum 128.24 and shape index of prefemoral lymphnode 51.24 shows minimum. The normal length of mandibular lymphnode was 5.41±1.08 mm. Mandibular lymphnode showed variable in number in right side and left side of mandible. Parotid lymphbnode showed variation in left and right side. Prefemoral lymphnode were embedded in the inguinal region and covered by fat. Prefemoral lymphnode were elongated and right and left were more or less same in diameter 7.65±0.86mm, 7.88±0.72 mm. Parotid lymphnod were located below the lateral canthus of the eye. It was single in both side of the eye, and showed minimum variation in right and left side 5.41±1.08 mm, 6.02±0.76 mm,respectively.
Key words: Rabbits, length,shape index,width etc.
Chapter-1
INTRODUCTION

The livestock is one of the major economic resources of Bangladesh. In addition of protein supplement from animal source and poultry, micro livestock like rabbit may also be considered as an emerging sector for growth of economy. The laboratory rabbit (Oryctolagus cuniculus) belongs to the family leporidae of the order Lagomorpha. They are not members of rodent family, as is often thought. Using of laboratory animals like rabbits, rats and guinea pigs is increasing day by day for experimental purposes. It is raised for several purposes including meat and fur production, for use as laboratory animals, for show purpose and as pets (Cheeke, 1986). Rabbit meat is acknowledged as of high quality meat, being high in protein but low in fat and cholesterol (Jones, 1990; Handa, et al., 1995).Beside this, rabbits are excellent source of lean meat with high quality proteins.

In Bangladesh, meat produced by different conventional sources like poultry, cattle, sheep, and goat is quite insufficient to meet-up the growing demand of animal protein. Owing to socio-economic bottle-necks, prospect of developing specialized beef and swine industries in the country is not promising. It, therefore, necessitates exploitation of alternative meat source like rabbit for the teeming millions. Now a days not only rabbit considered as very economically important family of animals as mentioned above but it is practicing to rare this animal in farm condition in home and abroad. The rabbit has already become considered to add in meat production in our country. Inspite of having these promising demands of this animal in near future, the morphological investigaton of different systems should be undertaken.
 Microsurgical techniques have largely improved the treatment of lesions of diseases in the body of rabbit. Experimental work in this field is limited. The rabbit model offers advantages, including rapid regeneration that requires a fairly short observation period (Bertelli et al., 1992). 

In experimental works laboratory animal like rabbits, rats, and guinea pigs are used a lot. The knowledge of lymphatic system are essential for immunological and medicine in human and animal because of its practical and theoretical significance. Rabbits have been used as an experimental model in many diseases, such as: erectile dysfunction and portal hypertension, Metastasis of tumor, etc. However, some aspects of their lymphnode anatomy need a more detailed description.
The morphology of lymphnode and immune system has been studied in variety of mammals including horse and cattle small ruminant like sheep and goat (Sarma et al., 2003), carnivores such as (Evans and Christensen, 1979), and from the order rodentia like gunea pigs and rat (Ozkan et al., 1997) performed. 

Despite of being a very familiar one, few works has been reported on morphology, biometry and histology of superficial lymphnodes of rabbit (Dellmann and Brown et al., 1987; Sarma, et al., 2000) in different countries. For this reason very little is known about the morphology and biometry of the lymphatic system of rabbit. On these circumstances the morphometrical study of the rabbit’s (Oryctolagus cuniculus) superficial lymphnodes was undertaken with following objectives:
· To know the morphology of superficial lymphnode of rabbit.

· To find out the biometry of rabbit’s lymphnode.
· To know the normal and abnormal anatomy of superficial lymphnode of rabbit.
Chapter-2
REVIEW OF LITERATURE
2.1. Origin of Newzealand White rabbits
The domestic rabbit (Oryctolagus cuniculus) originated from the European wild rabbit. There are many other species of rabbit, and these, along with cottontails, pikas and hares make up the order Lagomorpha. Man’s relationship with the European or ‘true’ rabbit was first recorded by the phoenicians over 1,000 years BC, when the Romans converted to the Latin form, Hispania, and hence the modern word Spain. The wild rabbit has long been hunted, but it is unclear exactly when domestication first took place. The Romans kept rabbits in walled enclosures (‘leporaria’) and there is evidence that they brought them to Britain, but they did not survive at this time. In Europe, and especially France, the domestication process was well under way by the fifth century, and in the twelve century the Normans brought them to Britain, where they become established and remain as both a domestic and wild animal. Man also transported the rabbit throughout the world, often with devastating effect; absence of predators in Australia and New Zealand has led them to become a pest. However, the rabbit has not become established in the wild in North America. With domestication came the development of different breeds and varieties (colors).
 All domestic rabbits are the same species as the wild European rabbit (Oryctolagus cuniculus). In 1995, 61 breeds and 531 varieties of rabbits where recognised in the United Kingdom, and more are constantlt evolving by selective breeding and maturation. Many pet rabbits are cross-breeds. Over centuries, man has used the rabbit for food, sport, clothing, as a scientific model and a hobby (the rabbit ‘fancy’).
2.2. Scientific classification of Newzealand White rabbits 

                                          Kingdom- Animalia
                               
    Superphylum- Chordata



     Phylum- Vertebreta

                                                 Class- Mammalia
                                                    Order- Lagomorpha (leporids, picas).

                                                       Family- Leporidae
                                                        Genus-Oryctolaagus
                                                          Species- Oryctolagus cuniculus
(Wikipedia, 2012)
2.3. Morphometrical study of lymphnode in Newzealand White rabbits

Cunningham, et al., (1925) studied the mesenteric lymphnodes of rabbits by means of punctures of these tissues and the withdrawal of cells. In their studies of living cells so obtained, they found over 90 percent of the cellls to be of the lymphocytic series. The other 10 percent were made up of a few clasmatocytes, a few polymorphonuclear leucocytes, and an occasional myelocyte. In no experiment in which blood vessels were not ruptured by the punctures did they find any typical monocytes.
MacJunkin, (1925) was the first to study the peripheral lymphnodes by means of the supravital technique. He reported studies on inguinal, iliac, and axillary lymphnodes of rabbits. In these tissues he found great numbers of "rosette cells."These cells, he believed, arose from the "reticular lymph vessel endothelium."From observations of these three groups of lymph nodes, he drew the conclusion that lymph nodes in general contain monocytes in abundance.
Jordan et al., (1927) sections of lymphnodes of four rabbits. He states that a description of the cervical group may suffice as applying also to modified nodes of the abdominal group. He noted no differences in the types of cells found in the mesenteric and superficial nodes. He believes that the lymph nodes are a source of proliferation of red blood cells by a process of conversion of lymphocytes into erythrocytes.
Maximow et al., (1928) stated that two varieties of cells must be distinguished among the reticular stroma of lymphoid tissue. The first are the reticular cellslarge stellate or spindle-shaped elements, with more or less abundant protoplasm and oval, pale nuclei containing little chromatin. These, he believes, are the fixed histiocytes and belong to that group of cells scattered all over the body and represented in the common connective tissues by the macrophages or clasmatocytes. The other cells form a reticular syncyfium, sheathing the reticulin fibers. Their nuclei are pale and inconspicuous, and they have a small amount of protoplasm.They do not phagocytize and do not store vital dyes. These elements keep their mesenchymal prospective potencies and may form lymphocytes or histiocytes.In the meshes of the reticulum free macrophages and lymphocytes were found.
Weidenreich, (1908) and Downey, (1912), made detailed studies of the germcenters. They found that even under physiological conditions there was extraordinary variation in the number of cells, the degree of basophilia, and relative volumes of nuclei and cytoplasm. These authors drew the conclusion that there is no special germ center cell, but that the cells of this region in the active phase consist essentially and almost exclusively of intermediate lymphocytes, among which may be scattered small lymphocytes and large lymphocytes. There are a few scattered, pale, oval nuclei between the lymphocytes which probably belong to the reticular syncytium. Along the capillaries of the germ centers, macrophages containing phagocytized material may be seen. In the resting phase the germ center is small and consists almost exclusively of small lymphocytes, with a few reticular nuclei of the reticular syncytium.
Kroese et al., (1990) the peak of the immunological response occurs 7 to 10 days after antigenic stimulation when the germinal center has a basal proliferating dark zone of centroblasts and an apical nonproliferating light zone of centrocytes.
Kelly, (1975) the lymphoid lobule is the basic anatomical and functional unit of the lymph node. The smallest lymph nodes may contain only a few lobules or even just one, while large lymph nodes may contain a great many. Lobules were described in lymph nodes as early as 1975 although some authors have described them as physiological compartments (Belisle and Sainte-Marie, 1990).

Calvert, (1897) and Dabelow, (1938-39) show that the major arterial supply and venous drainage of lymph nodes pass through the nodal hilum and extend radially to supply the medullary and cortical structures. Anastomoses through the capsule of lymph nodes were, however, found by Calvert, (1897) and Dabelow, (1938-39) and Herman, et ai., 1969) to link the internal blood vessels of the nodes with those in the perinodal connective tissue. Additionally, it is likely that hilar anastomoses accompany the expansion of hilar connective tissue that develops in aging superficial lymph nodes Denz, (1947). Further anastomoses, between the lymphatic and venous channels, have been postulated to explain the transfer from lymphatic to venous vessels of bacteria Lancet, (1961), air Pressman and Simon, (1961), and lymphangiography oil Bron, et al., (1963); more recently they have been shown in electron microscopic studies Pressman, et al., (1967). Finally, the arterial supply, at least to the submandibular lymph nodes in many species, including man, is often not limited to a single named artery Miyata, (1966).
Grau, (1972) has been observed previously that the number of lymphnodes decreases with the age of the animals. Therefore using animals of a similar age is necessary for comparing results obtained from different animals.

                                                             Chapter-3

MATERIAL AND METHODS

3.1. Area of study
The study was conducted in Anatomy Laboratory at Anatomy and Histology Department in Chittagong Veterinary and Animal Sciences University (CVASU). 

3.2. Study population
The study was conducted on 7 (seven) Newzealand White rabbits irrespective of sex. Age of the rabbits was 6 to 7 months of age. Rabbits were apperantly healthy and free from disease condition. 
3.3. Study period
The study was conducted for four months long period from January 2012 to April 2012.

3.4. Sample collection
Sample was collected form local rabbit market (Riazuddin Bazar) Chittagong.  Rabbits were kept in laboratory cages and provided comfortable place with adequate feed and water.
3.5. Instrument used   
I. Surgical gloves, 
II. Straight scissors,
III. Curve scissors,
IV. Rat tooth forceps,
V. Scalpel with blade,
VI. Cotton,Syringe,
VII. Measuring cylinder
VIII. Electrical balance ,
IX. Slide calipers etc.

3.6. Reagent used
I. Xylazine 
II. Ketamine 

III. Water 

IV. Alcohol

3.7. Killing of rabbit
After physical examination of the rabbits, only healthy rabbits were selected for this research. Deep surgical anaesthesia was performed by using Xylazine at dose rate of 10mg/kg bw (trade, company) and ketamine at dose rate of 40mg/kg bw. intramuscularly followed by the method describe by Dabanoglu (2000). Moreover, by positioning the rabbit in dorso-ventral position, thoracic cage were opened by longitudinal incision through costo-chondral junction to expose the heart. All the rabbits were sacrificed by removing blood through right ventricle of the heart. Almost 40 ml of blood per rabbit was removed on average.

3.8. Skinning and examination of lymphnode
 In all rabbits skin incision was performed from the ear to the spine of the scapula, and the resulting skin flap was prepared by visualizing the cervical fascia above the trapezius muscle and the respective fascia above the parotid gland. The lymphnodes within the superficial and deeper part of the cervical fascia and below the parotid fascia were first idendified by means of palpation and were then prepared as follows. To identify the submandibular lymph nodes we removed the superficial part of the cervical fascia from the mandibular angle and the retractor mandibular muscle.To examine deeper located lymph nodes we lateralized the omotransverse muscle, the cleidomastoid muscle and the cleidocephalus muscle, and prepared the perivascular sheath. After examination of adjacent lymph nodes we removed the perivascular sheath.
Furthermore we examined the superficial palpable lymphnodes. Parotid, superficial cervical, prefemoral, popliteal and inguinal, were dissected out from both sides and their biometry was recorded for length, width, thickness, volume,organ weight and shape indices for the right and left sides separately. The length, width and thickness were recorded using a digital slide calliper. Volume and organ weight were recorded by water displacement method and digital balance.The shape index was calculated using the formula (Shape index=width/length X 100) as per (BarnwaI and Sinha 1981).
Chapter-4
RESULT

The New Zealand White rabbits had three groups of lymph nodes in head region those were the caudal, rostral mandibular and parotid lymph nodes.Mandibular lymphnodes recorded had two groups.Caudal mandibular lymphnodes, and rostral mandibular lymphnodes .

4.1. Caudal mandibular lymphnodes
The caudal mandibular lymph nodes were founded between the superficial and deeper parts of the cervical fascia between the bifurcation of the external jugular vein into the maxillary and linguofacial veins. This group includes three lens-shaped, yellowish interconnected lymph nodes. 
                 [image: image1.jpg]



                                        Fig-4.1. Caudal mandibular lymphnodes

4.2. Rostral mandibular lymphnodes

These lymph nodes were founded at the dorsal part of the submandibular gland below the branching of the submental vein from the linguofacial vein between the digastric muscle and the retractor mandibular muscle. They include spherical , yellowish, large lymphnodes.

                            [image: image2.jpg]



                                   Fig-4.2. Rostral mandibular lymphnodes

4.3. Parotid lymphnodes

This lymph node was located directly below the parotid fascia  superficially within the parotid gland. It is below the sternothyroid muscle. This group looked oval yellowish lymph nodes.

                        [image: image3.jpg]



                                               Fig-4.3. Parotid lymphnodes
4.4. Superficial cervical lymphnodes

This lymphnode wae situated at the cranial border of the suprasinatus muscle on the scalenus muscle.The dorsal two-third of the lymphnode was covered by omotransversarinus and ventral third by the brachiocephalicus muscle.This lymphnode  had elongated outline in shape.

                          [image: image4.jpg]



                                   Fig-4.4. Superficial cervical lymphnodes

4.5. Prefemoral lymphnodes
The prefemoral lymphnode was located in the distal part of the femoral triangle,between the sartorious and pectineus muscles.

                       [image: image5.jpg]



                                       Fig-4.5. Prefemoral lymphnodes
4.6. Poplitial lymphnodes
The poplitial lymphnodes was single on each pelvic limb.They found deeply on the lateral aspect of the stiff joint or slightly distal along the caudal border of gastrocenemus.They were related laterally to the gluteobiceps and semitendinosus; medially to the semimembranosus and caudally to the femoral vessels.

                           [image: image6.jpg]



                                          Fig-4.6. Poplitial lymphnodes
4.7. Superficial inguinal lymphnodes 
The superficial inguinal lymphnodes were embedded in a considerable amount of fat in the inguinal region, usually there were two lymphnodes present although sometimes three or four may be found.

                                 .[image: image7.jpg]



                                      Fig-4.7. Superficial inguinal lymphnodes 
Table-4.8:The number of lymphnodes in head,neck,forelimb and  hindlimb on the right and left side.

	Lymphnode
	                                                                 Number of Lymphnodes

	
	      1
	     2
	     3
	     4
	     5
	     6
	        7

	
	Right
	Left
	Right
	Left
	Right
	Left
	Right
	Left
	Left
	Right
	Right
	Left
	Right
	Left

	Parotid 
	 1
	1
	1
	0
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Mandibular
	 1
	2
	2
	3
	2
	2
	1
	2
	3
	2
	2
	1
	1
	1

	Superficial cervical
	  1
	0
	0
	1
	1
	1
	0
	0
	2
	1
	1
	1
	1
	1

	Prefemoral
	  1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Poplitial
	  1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Superficial inguinal
	  2
	0
	1
	1
	2
	1
	2
	1
	0
	0
	3
	1
	0
	0


       Biometry of lymph nodes
The parotid lymphnode was recorded its different measurement namely length, width volume, orgen weight and shape index (5.41±1.08 mm, 5.85±1.42 mm, 0.056±0.019 mm3, 0.0442±0.019 gm and 128.94) respectively.table (4.9).
Mandibular lymphnode was recorded its different measurement namely length,width volume,organ weight and shape index (8.67±0.74 mm,4.32±o.97 mm,0.048±0.033 mm3,0.088±0.096 gm and 90.34) respectively.table (4.9).

Superficial cervical lymphnode was recorded its different measurement namely length, width,volume,organ weight and shape index (5.73±2.35 mm,3.23±0,71 mm,0.056±0.027 mm3,0.05±0.042 gm and 61.41) respectively.table (4.9).
Similarly biometry of the other lymphnode were recorded in the following table (4.9)
Table-4.9:The measurement of various parameters of the superficial palpable lymphnodes in Newzealand white rabbits.
	Sample no


	Biometrical parameters
	Shape 

index

	
	Lymphnodes
	side
	Length 
(mm)
	Width (mm)
	Volume (mm)
	Organ wt (gm)
	

	1
	Parotid
	Right
	5.41±1.08
	5.85±1.42
	0.056±0.019
	0.042±0.019
	128.94

	
	
	Left
	6.02±0.76
	5.31±1.82
	0.052±0.013
	0.088±0.096
	90.34

	2
	Mandibular
	Right
	8.67±0.74
	4.32±0.97
	0.048±0.033
	0.091±0.067
	52.27

	
	
	Left
	7.72±1.99
	4.80±1.09
	0.092±0.072
	0.116±0.084
	61.63

	3
	Superficial

cervical
	Right
	5.73±2.35
	3.23±0.71
	0.056±0.027
	0.05±0.042
	61.41

	
	
	Left
	4.6±2.16
	3.56±1.88
	0.041±0.039
	0.034±0.025
	761   76.14

	4
	prefemoral
	Right
	7.65±0.86
	3.93±0.73
	0.026±0.014
	0.062±0.02
	51.24

	
	
	left
	7.88±0.72
	4.75±1.29
	0.023±0.01
	0.063±0.013
	60.35

	5
	Poplitial
	Right
	10.55±1.70
	7.46±1.79
	0.122±0.18
	0.17±0.06
	67.68

	
	
	Left
	9.88±1.88
	7.24±1.43
	0.095±0.14
	0.17±0.05
	73.53

	6
	Superficial

inguinal
	Right
	5.99±2.67
	5±1.32
	0.047±0.04
	0.05±0.03
	79.21

	
	
	Left
	7.62±0.25
	3.30±0.08
	0.069±0.07
	0.068±0.012
	84.33


                                     Chapter-5  
                                  DISCUSSION

The parotid lymph nodes in the  newzealand white rabbits were bean shaped but the mandibular  nodes were elongated and oval in shape and variable in number.The superficial cervical lymph node was eliptical and the prefemoral and inguinal nodes were elongated in shape.But the popliteal lymph node was oval in outline. The shape index reached maximum to the parotid lymphnodes and minimum to the prefemoral lymphnodes.Poplitial lymphnodes shows maximum length and wideth and superficial inguinal shows minimum length and width. Volume and organ weight poplitial lymphnode shows highest value and superficial inguinal shows lower value.The number of lymphnodes found variable in number after counting the dissection of 7 rabbits.Total number of lymphnodes found in parotid(13), mandibular(25), superficial cervical(11), prefemoral(14),poplitial(14),superficial inguinal(13).

In the present investigation of 7 adult Newzealand White rabbits, 11 cervical and lymphnodes were identified. This number is comparable to those of the White rat and the Syrian hamster (Miotti 1965 ), which have 10 to 18 cervical lymph nodes.

The length of right parotid lymphnode is 5.41±1mm.table (4.9) which is smaller then the left parotid lymphnodes 6.02±0.76mm table (4.9).The width of the right parotid lymphnode 5.85±1.42mm table (4.9) is greater then the left parotid lymphnodes 5.31±1.82mm table (4.9).The variation of right and left parotid lymphnode are minimum.Shape index of parotid lymphnodes are maximum 128.94 table (4.9) then other superficial lymphnodes.

The length of the right  mandibular lymphnodes 8.67±0.74mm table (4.9) is larger to the left mandibular lymphnodes 7.72±1.99mm  table (4.9). The width of the right mandibular lymphnodes  4.32±0.97mm table (4.9) is smaller then the left mandibular lymphnodes 4.80±1.09mm table (4.9).The volume of the mandibular lymphnodes is right 0.048±0.033 mm and the left is 0.092±0.072 table (4.9). Mandibular lymphnode are found maximum in number and variable in shape.

The length of the superficial cervical lymphnodes are right 5.73±2.35mm table (4.9) and left is 4.6±2.16 mm.The width of the superficial cervical lymphnode are right 3.23±0.71mm and left 3.56±1.88 mm table (4.9).The volume of the right node 0.056±0.027mm and left node 0.041±0.039 mm.The wt. of the superficial survical are the minimum right  0.05±0.042 mm and left 0.034±0.025 mm table (4.9).

The length of the prefemoral lymphnodes are  right 7.65±0.86 mm left 3.93±0.73 mm. Width right 0.026±0.014 mm,width left 0.062±0.02 mm.volume of the right 7.88±0.72mm volume of the left 4.75±1.29mm.  Organ wt.of the right lymphnode 
0.023±0.01mm ,organ wt.of the left 0.063±0.013mm. table (4.9).

The length of the inguinal lymphnodes are right 10.55±1.70 mm left 
7.46±1.79mm.the width of the inguinal lymphnode are right 9.88±1.88 mm and left 7.24±1.43 mm. The volume of the inguinal lymphnode are right 0.122±0.18 mm left 0.17±0.06
mm.The organ wt.of the inguinal  lymphnode are right 
0.095±0.14 mm left 
0.17±0.05mm table 4.9)

The length of the poplitial lymphnodes are right 10.55±1.70 mm and left are 7.62±0.25 mm . table (4.9).The width of the poplitial lymphnodes are right 7.24±1.43 mm table (4.9). And  left  7.46±1.79 mm .T he variation of the right and left political lymphnode are minimum. Poplitial lymphnode are largest in diameter and  irregular in shape.

                                            Chapter-6   
                                        CONCLUSION
The study was conducted to find out and to assess the morphology and biometry of superficial lymph nodes of rabbit. The highest number was recorded for mandibular lymph node and lowest for superficial inguinal lymph node.The highest length was recorded  for poplitial lymph node (10.55±1.70 mm) and the lowest for superficial cervical lymph node (4.6±2.16 mm).The poplitial lymph node were also measured for maximum width (7.46±1.79 mm).

Volume was also recorded highest for poplitial lymphnode (0.122±0.18 mm3) and weight      had (0.17±0.06 gm) also maximum but shape index was highest for parotid 128.94.

To draw a concrete decision on the anatomy and biometry of superficial lymph node of rabbit,further detail study will needed.
                                   REFERENCES
Barnwal, A. K. and  Sinha, R .D., (1981). Macromorphology of the mandibular salivary gland of buffalo. Indian Journal of animal science. p:931. 
Baum, W.J., (1981). Applied Veterinary Histology. Williums and Wilkins, Baltimore. pp: 322-33.

Belisle,  C and  Sainte-Marie., (1981) Tridimensional study of the deep cortex of the rat lymph node Topography of the deep cortex. Anatomical  Record, 199.pp:459
Bertelli J.A., Mira J.C., Gilbert A., Michot G.A., Legagneux  J. (1992): Anatomical basis of rat brachial plexus reconstruction. Surg. Radiol. Anat., 14, pp: 85–86.
Bertelli, R. P. and Weiss, L., (1975).  Light and electron microscopic studies of postcapillary venules in developing human fetal lymph nodes. American Journal of Anatomy.  pp.143:43–58.

Bron, K. M., Baum, S. and Abrams, H. L., (1963). Oil embolism in lymphangiography: incidence, manifestations, and mechanism. Radiology. 80, pp:194-202
Calvert, W. J., (1897). The blood-vessels of the lymphatic gland. Anatomy. 13, pp:   174-180
Cheeke, S.L. Jr., (1986). The reticulum of lymph nodes in mice studied with the electron microscope. American Journal of Anatomy.110  pp: 217–57.
Culling, F.A. (1974). Handbook of  Histopathological  and  Histochemial  techniques (3rd edn.) 

Cunningham, R. S., Sabin, F. R. and Doan, C. A., (1925). Contributions to Embryology.  Carnegie Institution of Washington, 361, p: 1925.

Dabelow,  A., (1938-39). Die Blutgefassversorgung der lymphatischen Organe. Anatomy.  87. pp:179-224.
Dellmann, H .D. and Brown, E .M. (1987). Textbook of  Veterinary Histology  ( 3rd edn.). Lea and  Febiger,  Philadelphia.
 Denz, F. A., (1947). Age changes in lymph nodes. Journal of Pathology and. Bacteriology.59. pp.:575-591.

Denz, F. A., (1947). Age changes in lymph nodes. Journal of Pathology and Bacteriology. 59. pp: 575-591.
 Downey, D.O.  and  Ozturk,  G.,(2003).  Antigen-induced changes on high endothelial venules in rat cervical lymph nodes. Lymphology.36.  pp:62–80.
Evans and Christensen (1979). Millers Anatomy of the dog.  2 nd  edn., WB Saunders Company, Philadelphia, USA. pp.: 177-196.

Farr, A. G., Cho, Y. and Bruyn, De,. (1980).   The structure of the sinus wall of the lymph node relative to its endocytic properties and transmural cell passage. American Journal of Anatomy, 157. pp:265–84.
Gretz, J.E., Kaldjian, E.P., Anderson, A. O. and Shaw. S .,(1996) Sophisticated strategies for information encounter in the lymph node: the reticular network as a conduit of soluble information and a highway for cell traffic. Journal of Immunology. 157. pp: 495–9
Handa, M. C., Sapra K. L. and Shingai, B. K., (1995). Rabbits for meat production. Asian Livest., 20. pp: 99- 100.
Hollowood,.  K .and Goodlad, J. R.,(1998). Germinal centre cell kinetics. Journal of  Pathology. 185  pp: 229–33.
Jones, N. D., (1990). The developing  market for farm-bred meat rabbits in Britain
Jordan, H. E., (1927). American Journal of Anatomy,.p:437 

Kaldjian, E. P.,Gretz, J. E,. Anderson, A. O,. Shi, Y. and  Shaw.(2001). Spatial and molecular organization of lymph node T cell cortex: a labyrinthine cavity bounded by an epithelium-like monolayer of fibroblastic reticular cells anchored to basement membrane-like extracellular matrix. International  Immunology . 13. pp :1243–53.
Kroese, F. G,. Timens, W. and Nieuwenhuis, P,.(1990). Germinal center reaction and B lymphocytes: morphology and function. Curr Topical  Pathology. 84  pp: 103–48.
Lancet.,(1961). Barrier function of lymph-glands (Leading article).Lancet. p : 1442.

MacLennan, I. C.,(1994). Germinal centers. Annual Revision of Immunology. 12             pp:117–39. 

Maximow,  A. A., (1928)., in Cowdry, E. V.,Special cytology, Patti  B. Hoeber, New York, The lymphocytes and plasma cells,  p: 321.
McJunkin, F. A., (1925).  Am. J. Path., i, 305.
McJunkin, F.A , (1925). American  Journal of pathology, p:305.

Miyata, T.,(1966). Stereological studies on several ducts and vessels by injection method of acrylic resin. XVI. Arterial distribution of the submandibular lymph nodes in some mammals. Okajima Folia anatomy. pp. 42, 265-280.

Özkan, Z.E., Dinç, G. and Aydin, A., (1997). Tavsan (Oryctolagus cuniculus) kobay (Cavia porcellus) ve ratlarda (Rattus orvegicus), scapula, clavicula, skeleton brachii ve skeleton antebrachii’nin karsılastırmalı gross anatomisi üzerinde ncelemeler. Fırat Ün Sag Bil Derg, 11, pp: 171-175.
Sarma,  Kamal,  Sarma,  Kabita,  Chakraborty,  A., (2000). Histomorphological studies   on the superficial lymph nodes of Assam local goat (Capra hirus). Indian  Journal of Animal Science. pp: 70. t 2 3 1 - t 2 3 2 .
Sarma, K., Devin, J. and Dogra, S. K., (2003). A note on various dimensions of certain   superficial lymphnodes of Pigmy Hog. Indian  Veterinary Journal, 80. pp: 587-589.
  Tizzard, I., (1987).  Veterinary   Immunology  (3rd edn.)  W .B. Saunders  Co., Philadelphia.  pp: 61.
Weidenreich,  F. and  Arch.,(1908),  Anatomy,  p: 793.
23

