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ABSTRACT

The gross anatomical as well as histological study was carried out among 15 broiler chickens of different ages ranging up to 1 day to 5 weeks regardless of sex. For the anatomical investigation the longitudinal diameter, transverse diameter, no of folds, and no of lobes along with their corresponding weight was measured and tabulated. The percentage of thymic and bursal weight in relation to the body weight was also calculated. The thymus gland consists of about 5-8 pairs of pale pink, flattened, irregularly shaped lobes strung out along both sides of the neck, just superficial to the jugular veins. The posterior end of the right thymic lobe extended beyond the posterior end of the left thymic lobe. The largest lobe was located close to the thyroid gland at the base of the neck. The lobes are extended from anterior cervical region to anterior thoracic region as observed by Koch (1973) in birds. The bursa of Fabricius is located as a diverticulum in the dorsal wall of the cloaca. This bursa contains lymphatic tissue and has a function related to immunity and antibody production.  On postmortem inspection, the bursa of Fabricius is called the “rosebud”. When it is intact, it appears as a small sac on the side of the cloaca. Both these glands gradually regress as the bird matures. For the histological investigation samples of the thymus and bursa of Fabricius were collected for histological studies and different types of cellular structures including thymic epithelial vesicles ,hassals corpuscle,plicae of the bursa etc.

CHAPTERI: INTRODUCTION

Bursa of Fabricius and thymus are primary lymphoid organs of the fowls. These two organs resemble each other in respect to their epithelial derivation, lymphoid nature, growth during embryonic and early postnatal life due to the fact that, these organs begin to involutes before the development of sexual maturity .The paired thymus gland consists of a separate pale, red or yellowish  irregular lobes. In adult there are three to eight lobes varying upon size and shape extending along the jugular vein as far as the thyroid gland. The organ bursa of  fabricius appear as a dorsal median diverticulum of the proctodium being globular in shape. In this species at four to five months of age it reaches maximum size of about 3 cm long, 2 cm wide, 1cm dorsoventrally and has a weight about 3 gm. Though individual variations may occur. The thymus and bursal glands are regarded immunologically as primary or central lymphoid organ. Their presence is essential for the development of peripheral lymphoid tissues and their associated adaptive immune functions. The thymus plays functional role in the chicken as in mammals. It’s the effectors of delayed hypersensitivity in graft versus host reactions, and the major elements in homograft rejection. It is also necessary for the development of wide spread cell population which consist of mainly small lymphocytes. The bursa of fabricius appears to be the site of origin for a cell system represent in peripheral tissues by a larger lymphocytes as seen in germinal centers and plasma cells. The thymus and the bursa, each with its own specialized activity but capable of working together, execute the complex series of processes characterizing the immune responses of the chicken.

This paper was made to describe the histometrical and morphometrical features of thymus and bursa of fabricius of the broiler chickens of different ages. In our country broiler chickens are reared for the purpose of lean meant production at a period of maximum 35 days. During this period the broiler chickens are fed and medicated haphazardly due to the need for money and urgency of early marketing considering the increased demand for consumption. Therefore the growth rate of these birds is surely affected. Based on this fact this study portray a clear picture about  the growth rate of COBB-500 broiler chickens specially their lymphoid organs which are also related with the immune systems of these birds so that we can come to a certain understanding about  the status of their immune systems as well.

CHAPTERII: REVIEW OF LITERATURE
(Schrier and Hamilton, 1952;  Hammond, 1954), reported that, Thymus gland is found in all the vertebrates except in the cyclostomes and derives its name from the resemblance of its lobes in human beings to a leaf of the thyme plant.

(Kent, 1978), stated that, Reptiles and birds have a series of large nodes in the neck. In neonatal and young mammals, the thymus is a bi-lobed mass in the thoracic cavity.

(Clawson et al., 1967), reported that, The thymus gland is regarded immunologically as a primary or central lymphoid organ. Its presence is essential for the development of peripheral lymphoid tissues and their associated adaptive immune functions.
In accordance with Koch (1973), The largest lobe was located close to the thyroid gland at the base of the neck. The posterior lobes were associated with thyroid, parathyroid and ultimobranchial gland on each side of the neck.

According to, Kendall and Ward (1974), The thymus gland of Q. quelea consisted of number of lobes, well separated from one another in two long chains both on each side of neck.

Van de velde and Freedman (1974) and Chan (1932), have observed cross striated myloid cells in thymus.

Yılmaz et al. (1974), pointed out that, the plasma cells were seen nearly throughout the bursa of Fabricius.
Glick and Olah (1974), have found that, the bursa of Fabricius have secretory cells consisting a central, located or elongated nucleus and sometimes granules in them.

Onpeanusi et al., (1921), Hodges (1924), has demonstrated that, there were blood vessels in medulla. In this study, it was not seen blood vessels in medulla.

Hodges (1934), has stated that, the lamination and cornification  peculiarity of Hassal’s corpuscles were rare in birds.

According to Özcan (1932), in the bursa of Fabricius of geese, plasma cells were generally located peripherally in the medulla and homogenically in the cortex and these findings.

(Panigraphi, Waxier & Mailman, 1974), reported that, In chickens the thymic tissue consists of a succession of discrete lobes along almost the entire length of the neck. There may be 4-8 lobes on each side. 

Glick and Olah (1974), have found that, the bursa of Fabricius have secretory cells consisting a central, located or elongated nucleus and sometimes granules in them.
(Mandi & Giant,1973), found that, The fluorescent antibody technique shows the presence of thymosin-containing granules in epithelial reticular cells.

(Senelarez et al. 1973), reported that, Pluricellular epithelial vesicles have also been found in ultrastructural investigations of several mammals and described under various names (cysts, pseudocysts, clefts, crevices, tubules, canals, vacuoles, vesicles), but the fine structure of vesicles as large as those reported here has been described only in rats treated with oestrogens. 

According to, (Kohnen & Weiss, 1964; Izard, 1965; Mandel, 1968), In mammals, some of the smaller vesicles were associated with Hassall's bodies, particularly in the guinea-pig.

(Cordier, 1974), demonstrated that, The thymus is necessary for the development of wide spread cell population which consist of mainly small lymphocytes. The bursa fabricius appears to be the site of origin for a cell system represent in peripheral tissues by  larger lymphocytes as seen in germinal centers and plasma cells.

The thymus play functional role in the chicken as in mammals. They are the effectors of delayed hypersensitivity and graft versus host reactions, and the major elements in homograft rejection.The function of the pluricellular epithelial vesicles is still hypothetical. Circumstantial evidence is provided by comparison with the situation in the congenitally thymus-deficient 'nude' mouse, characterized by the presence of well developed thymic vesicles, the absence of epithelial reticulum, Hassal's bodies and lymphocytes.
CHAPTERIII: MATERIALS AND METHODS
The present work was carried out to demonstrate the morphometrical and histometrical details of thymus and bursa of fabricius of  COBB 550 broiler chickens. The study was carried out in the dept.of anatomy & histology, Faculty of veterinary medicine, Chittagong Veterinary and animal sciences University.
3.1 Selection of study population:

The study was carried out in broiler chickens COBB 550 of different ages, ranging from day 1 day to 35 days.  The samples were collected at weekly intervals each group consists of 3 birds of either sex.

3.2 Source of the samples:

The broilers were collected from different broiler farms situated in various remote places surrounding the Chittagong district. The samples were collected at weekly intervals from different farmers. The birds were apparently healthy without any detectable signs of disease and abnormalities that could influence the result of the study.

3.3 Experimental design:

 Prior to the start of the experiment an experimental schedule was fixed specifying different aspects of the total work and it was maintained during the whole study. Samples were divided into 5 groups according to their ages and regardless of sex. Each group consists of three broiler chickens of equal ages- group I (1 day), group II (5days), and group III (12 days), group IV (17 days), group V (28 days) .The experiment was carried out on each group at different days for efficiency of work and to minimize the result errors.
3.4 Management:

After collection, all the chickens were preserved in a cage, in the department of Anatomy and Histology, Faculty of Veterinary Science, Chittagong Veterinary and Animal Sciences University (CVASU). Optimum temperature, lighting and ventilation were maintained. Water and feed were provided ad libitum. All procedures were approved by the Animal Care and Welfare Committee of our institute.

3.5 Determination of live weight of bird
Live weight was measured using sensitive electronic balance (Mettler Toledo B154, ± 0.001g, China) prior to sacrifice of the broilers. In the laboratory of Department of Anatomy and Histology, Faculty of Veterinary Science, CVASU

3.6 Sacrifice of broilers
 The birds were sacrificed by Halal method.
3.7 Collection of sample:

After  slaughtering of chicken and ceasation of the heartbeat and respiratiom the blood samples were collected by thymectomy and bursectomy. The collected samples were washed properly using normal saline and dried properly.
3.8 Gross Anatomical investigation:
The shape color and consistency of the glands were observed. After that weight of both of the samples were taken and recorded. By using digital caliper the longitudinal diameter, transverse diameter are measured and tabulated. The total number of the lobes in case of thymus glands( both left and right) and number of folds incase of bursal glands were recorded. The percentage of thymic weight in relation to the body weight was tabulated. The percentage of the bursal weight in relation to the body weight was also tabulated.
3.9 Preservation of the sample:
After the gross anatomical investigation the samples are cut to a suitable size and tagged with a piece of paper to identify the sample name and number and then fixed by chemical fixation using formalin solution. 
3.10 Histometrical investigation:
Procedure of histological slide preparation:

3.10 a. Dehydration:

The tissues are  washed in water overnight prior to the dehydration process. The tissues are dehydrated in the dehydration process using different 
Concentration of alcohol (ethyl alcohol ETOH) and xylene.

50% alcohol (ethyl alcohol) (starting from water) - 2 hours
70% alcohol- 2 hours.
90%alcohol- 2 hours.

95% alcohol- 2hours.
100% alcohol (first time) - 1 hour

100% alcohol (second time) - 1 hour
3.10b. Cleaning:
Alcohol+ xylene(50%) – 2 hours or overnight.
Toluene or xylene (first time)- 1/2–1 hour 

Toluene or xylene (second time) - 1/2–1 hour

3.10. c. Paraffin infiltration:

From the second change of xylene the tissues are moved through several changes of xylene +paraffin and kept in oven for maintaining specific temperature (58-600 c). 
3.10. d. Embedding of tissue:

 The tissues are then embedded in 100% paraffin and paraffin blocks were mounted using suitable pieces of metal (two L shaped metal join together to make a block).

3.10. e. Sectioning of tissues:

Prior to sectioning of the tissues using rotary microtome machine the face of each paraffin blocks were trimmed properly so that it is in the shape of a trapezoid with the top and bottom sides being parallel. The block was then cut at a diameter of 6 µm. 
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                                               Fig: Shape of the paraffin block

3.10.f .Placing the tissues in the water bath:
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Bundles of cut sections (paraffin ribbon) were then placed in water bath at a temperature of 58ºc in order to melt the paraffin and also to spread the tissues properly. Necessary amount of slides are taken and cleaned properly using blotting paper. Then with a diamond marker one end of the each slide were scratch marked to identify the sample name and number. Egg albumin was applied as an adhesive to hold up the tissues so that they won’t fall down or detach during further processing. The tissues from the water bath are then wiped into the slides very gently. The slides were then dried overnight and placed in slide tray for further processing.
[image: image3.emf]
Fig: ribbons of paraffin sections floating on water on a slide.
3.10.g. Staining of the tissue:

For the staining procedure Hematoxylin and Eosin stain was used. Prior to staining the paraffin was completely removed from the tissues using xylene. The slides are then washed in water and rehydrated again using graded series of alcohol (ethyl alcohol ETOH) after staining with hematoxylin and eosin the slides are then washed in xylene.

Staining schedule:
· Toluene (or xylene) I — ↓ 20 min.

· Toluene (or xylene) II — ↓ 20 min.

· 100% alcohol— ↓ 5 min.

· 95% alcohol — ↓ 5 min.

· 70% alcohol — ↓ 5 min.

· Distilled water — (I) 5 min.

· Alcian blue - 10 min.

· Distilled water — (II) 5 min.

· Hematoxylin -2 min.

· Tap water — several changes 1 min. each

· 70% alcohol — ↑ 5 min.

· Alcoholic eosin 5 min 95% alcohol — ↑ 1 min. dipping

· 100% alcohol I — ↑ 1 min. dipping

· 100% alcohol II — ↑ 1 min. dipping

·  Xylene — ↑ 2 min.
3.10 h. Mounting of slide:

After completing the staining procedure the slides were air dried properly. Then cover slips were mounted in the slides very carefully using a suitable mounting medium (Canada balsam) without producing any bubbles. The excess mountant was removed very carefully with tissue paper.
3.10 i. Visualization under microscope:
When the slides were properly fixed and dried the slides were taken under microscope. Slides are then visualized at 4x objective and still images were taken by using a computer operated (toup view) software. After capturing still photo image these images were opened in a different computer operated software named canvas 14 for histometrical measurement of different parameters like cortical diameter, medullary diameter, hight and width of the lobe and folds. And the values were tabulated chronologically. Along with this operations different cellular structures like thymic epithelial vesicles, hassals corpuscle, plicae were observed and marked.
CHAPTER IV: RESULT AND DISCUSSION:
4.1 Morphometrical discussion:

The morphometrical investigation shows that (Table 4.1), the thymic weight of experimented broiler chickens was about .90% of the total body weight in a day old chicken. In 5 days old chicken it was about .30% of the total body weight in 10 days old chicken it was about .12% of the total body weight, in 17 days old chicken a slight increase in the percentage was found and it was about .26% of the total body weight. At 28 days of age it finally decreases in a weight about .20% of the total body weight. The percentage of thymic  weight in relation to the body weight was recorded highest at 1 day old chicken (sample3) was about 1.09% of the total body weight. This is not in accordance with Hohn (1956), who stated that, the total thymic weight was about 0.5% of body weight between 4 and 17 weeks of age in chicken. The lowest percentage was recorded .12% at the age of 12 days. The weight of the right thymus is somewhat less than that of weight of the left thymus. This difference of weight varied according to the age difference of chicken. The variation was distinct at the later weeks of ages 28 days of chicken where the right thymus weigh about  .78gm and the left thymus weigh about 1.00gm. This variation of weight between the two lobes is similar to the observation of Wolfe et. al. (1962) who recorded that, the mean weight of right thymus was 0.06 g at one week of age and the weight of left and right lobe was 2.19 and 1.99 g respectively at 8th week in chickens.
The Bursal weight of the chickens was recorded about .50% of the total body weight .In 1 days old chicken. It was about .23% of the total body weight in 5 days old chicken, .11% in 12 days old chicken, 20% in 17days old chicken, and in 28 days old chicken it was about .17%. The percentage was recorded highest in 1 day old chicken (sample 2, 68%) and lowest percentage was recorded in 10 days old and 28 days old chicken respectively (sample1, 3 in 10 days and sample 3 in 28 days). (Table 4.2)
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Fig:  changes of the percentage of thymic weight along with the age.
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4.2 Histometrical discussion:

The lobes of the thymus glands of the broiler chicken were situated along the jugular vein on both sides of the neck. The number of lobes was about 5 to 7on the both side of the neck. The gland was enclosed by a connective tissue capsule. A connective tissue originated from capsule enters into lobes dividing them into lobules. There were no lobulation in the first cranial lobes. It was pointed out that, the lobules had an outer cortex and an inner pale medulla. The cortex was seen to be separated by connective tissue while the medulla was seen to be completed. There were epithelial reticulum cells among lymphocytes. These cells were separated or in groups especially in medulla. While the pale stained nucleus were round in single cells, cells in group had round or oval nucleus according to the shape of cells. Round nuclei had generally one nucleolus, but oval nucleuses had many nucleoli. There were many Hassal’s corpuscles fairly different in shape and size in medulla. Hassal’s corpuscles had both acidophilic and basophilic masses. Myloid cells were observed both in medulla and cortex. It could not be determined, whether these cells have striations or not. In the longitudinal sections of myloid cells there were fibriller structures. Pale stained nucleus was centrally placed in some cells but eccentrically placed in many of cells. The nucleoli were single and dark stained. Eosinophilic granulocytes were found in cortex more than those in medulla. Macrophages located both in cortex and in medulla. Blood vessels originated from capsule of organ with connective tissue scattered through cortex and medulla.

The wall of the bursa consists of tunica mucosa, tunica muscularis and tunica serosa. It was determined that tunica mucosa forms the plicae at different length and thickness which prolongate towards lumen. The numbers of plicae were about 11 to 13. The surface of plicae was surrounded by pseudostratified epithelium. Epithelium cells had usually an ovoid nucleus located below the midline of the cell and more than one nucleolus. Each plica was completely filled with follicles separated by connective tissue. The forms and sizes of follicles were different from one to another. The follicles had an inner pale medulla and outer dark cortex. Some follicles were in a direct contact with epithelium while others were completely surrounded by a connective tissue. Epithelium cells located at the basis of surface epithelium enter into follicles together with the basement membrane which surrounds them and separates medulla from cortex. The follicles connected with epithelium did not have cortex at connection areas. Also, an increase of epithelium cells was observed between pseudostratified epithelium and medulla. Both in cortex and medulla, there were reticular cells. Among the lymphocytes. The connective tissue under surface epithelium rarely had eosinophilic granulocytes. Tunica muscularis surrounding the mucosa had been formed by an outer layer of longitudinal fibers and an inner layer of circular fibers. Blood vessels of subserosa under the tunica serosa were also seen in connective tissue of tunica mucosa and tunica muscularis. While we observe numerous blood vessels at the cortex of follicles, we could not observe any in the medulla.
The hight and width of the lobe of each thymus among different samples varies greatly (Table 4.2). According to our measurement the hight and width of the thymic lobe was about 350 ± 27µ  and 209± 74 µ respectively in a day old chicken. In 5 days old chicken it was about 418±33 µ, 188±54 µ respectively. In 10 days old chicken it was about 488±57 µ , 315±71 µ respectively. Similarly gradual increase in the hight and width of the lobes were found in 18 days and 28 days old chicken. In 18 days the values were 523±44 µ, 309±54 µ respectively. In 28 days old chicken the hight and width of the thymic lobe was recorded 533±11 µ, 323±34 µ respectively. The cortical diameter and the medullary diamtere also have shown some variation among the different samples. From the day old chicken upto 28 days old chicken this values shown some gradual increase and decrease in diameter. In a day old chicken cortical and medullary diameter was about 115±17 µ , 94±28 µ respectively. In 5 days old chicken a decrease in the diameter was found and it was about  67±56 µ , 594±66 µ . In 10 days old chicken it was about 234±67 µ and 567±61 µ. In 18 days old chicken there shown a littile decrease in diameter 94±11 µ, 311±14 µ. In 28 days old chicken the values were 88±56 µ, 248±60 µ The results obtained on the broiler corroborating those of Alamorgot (2005), Guerin and Boissieu (2006) and Jolly (1993), Pastoret et al. (1990) who report that the thymus of the chicken is well developed in young and atrophies at  puberty between the 3rd and 10th months. The regression of the thymus is in relation to the increase in the rate of the sex hormones at the time of puberty.
 The hight and width of the bursal fold also showed some frequent variations (Table 4.2). In one day old chicken it was recorded 711±67 µ, 432±95 µ. In 5 days old chicken it was recorded 594±66 µ, 423±32 µ respectively. In 17 days old chick the thickness of the fold was recorded 596±46 µ and 378±21 µ respectively. The thickness of the fold reaches upto 589±97 µ , 371±31 µ at the age of 28 days. The size of the bursal lobe also shows significant change along with the age. In a day old chick the size of bursal lobe ( hight and width) was recorded 123±15 µ, 82±74 µ. In 5 days old chicken the size was recorded  121±11 µ, 56±09 µ. In 10 days old chicken it was about 111±34, 94±55. In 28 days old chicken the size reaches upto 123±14 µ, 78±87 µ. This result is in accordance with ( Akter et al., 2006) as reported in case ofµ broiler chickens.
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	Hight
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	1 day
	350 ± 27
	209± 74
	115±17
	94±28 


	711±67
	432±95
	123±15


	82±74

	5 day
	418±33
	188±54
	102±21
	67±56
	594±66
	423±32
	121±11
	56±09

	10 day
	488±57
	315±71
	63±56
	234±67
	567±61
	345±44
	111±34
	94±55

	17 day
	523±44
	309±54
	94±11
	311±14
	596±46
	378±21
	109±56
	87±65

	28th day
	533±11
	323±34
	88±56
	248±60
	589±97
	371±31
	123±14
	78±87
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Fig: Single lobe of thymus of a 12 day old  chicken





Fig: histological slide of thymus of 1 day old chicken
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  Fig: Change  of  percentage of the bursal weight along with the age.





APPENDIX





Measuring live weight of chicken





   Dissection of chicken





Fig: Thymus of a one day old chicken





Fig: thymus of a 7 days old chicken





    Fig: Bursa of 5 day old of the broiler chicken.





Fig: Thymus of a day old broiler chicken





Fig: Bursa of a day old chicken





Fig: histological slide of bursa of broiler chicken
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