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Introduction 
 

The thymus gland is a lymphoid tissue 

derived from III and IV pharyngeal pouches. 

It is the source of stem cells that migrate to 

other lymphoid organs and participate in 

immune reactions (Kent, 1978). The thymus 

gland is regarded immunologically as a 

primary or central lymphoid organ and its 

presence is essential for the development of 

peripheral lymphoid tissues and their 

associated adaptive immune functions 

(Clawson, 1967). The thymus produces 

precursors of cells (T-cells) involved in 

specific cell mediated immune responses and 

co-operate with B - cells in the production of 

antibodies. It has a significant role in immune 

system of birds. Hence, the present study was 

undertaken due to its importance in  

 

 

 

 

 
 

immunological competence and to provide 

microscopic details of thymus in guinea fowl. 

 

Materials and Methods 

 

The thymus gland was collected from 

apparently healthy guinea fowls (pearl 

variety) from Instructional Poultry Farm, 

Veterinary College and Research Institute, 

Namakkal-02 and Poultry Research Station, 

Madhavaram Milk Colony, Chennai-51. The 

thymus gland was collected from different 

age groups of guinea fowl ranging from day 

old to nine months, a monthly interval. 

Totally nine groups (fifty four birds) and each 

group consisted of six birds (3 males and 3 

females) were utilized for this study. The 
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The thymus was collected from day old to nine months of age at monthly interval. 

Histomorphologically, the thymus gland in guinea fowl consists of cortex and 

medulla. Cortex was composed of small and medium sized lymphocytes, myoid cells 

and few Hassall’s corpuscles located in the meshwork of reticular cells. The medulla 

consisted of less densely packed medium and large sized lymphocytes with relatively 

more reticular cells and Hassall’s corpuscles. The reticuloepithelial cells were large 

cells with long cytoplasmic process located in both the region. Myoid cells were 

frequently found in the medulla and in the corticomedullary region, occasionally 

found in the cortex. Hassall’s corpuscles were observed commonly in the medulla and 

less frequently in the cortical and corticomedullary junction. Plasma cells, mast cells, 

erythrocytes and macrophages were found both in the cortex and medulla. 
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tissues were fixed in 10 per cent neutral 

buffered formalin and then processed through 

ascending grades of alcohol, cleared in xylene 

and embedded in paraffin wax at 58-60
o
C. 

Sections of 3-5 m thickness were made and 

stained with Haematoxylin-Eosin method, 

Van Gieson, Masson trichrome techniques 

and PTAH for collagen fibres, Verhoeff’s 

method for elastic fibres, Gomori’s method 

for reticular fibres (Bancroft and Stevens, 

1996), Methyl green-pyronin method for 

plasma cells (Pappenheim, 1899) and Unna’s 

method (Luna, 1968) for mast cells.   

 

Results and Discussion 

 

The thymus gland of guinea fowl was 

enclosed by a connective tissue capsule. The 

connective tissue originated from capsule and 

extended all the way into lobes dividing them 

into indistinct lobules. This concurs with the 

results of Lochi et al., (2014) and Singh et al., 

(2010) in Chicken and Sultana et al., (2011) 

in ducklings. In the thymus of guinea fowl, 

the capsule and trabeculae were made up of 

mainly collagen (Fig. 1, 2 and 3) and reticular 

fibres (Fig. 4) with few elastic fibres as 

observed by Firth (1977) in chicken. As stated 

by Shriprakash (2004), each lobe was 

indistinctly lobulated and those lobules were 

marginally positioned with advancing age. 

The lobes were divided into outer darkly 

stained cortex and inner palely stained 

medulla (Fig. 5). This is not in accordance 

with Sultana et al., (2011) and Lochi et al., 

(2014) observed that each lobule organized 

into a peripheral cortex and a central medulla 

in ducklings and in chicken respectively. 

 

Cortex in each lobe was composed of more 

small and medium lymphocytes and myoid 

cells were located in the meshwork of 

reticular cells. These lymphocytes were 

closely packed hence it appeared as darkly 

stained zone in each lobe. This finding is in 

accordance with Gilmore et al., (1974) in 

domestic fowl, Leena et al., (2008) in Giriraja 

birds and Singh et al., (2010) in chicken. The 

medulla consisted of less densely packed 

medium and large lymphocytes with 

relatively more reticular cells, myoid cells and 

Hassall’s corpuscles.  It appeared as lightly 

stained zone in the centre of the lobe. This is 

similar with that of Sultana et al., (2011) in 

ducklings.  

 

The reticuloepithelial cells were large cells 

with long cytoplasmic process located both in 

the cortex and medulla. The cytoplasm of the 

reticular cells was packed with small 

vacuoles. This observation concurs with 

Singh et al., (2010) in chicken and Leena et 

al., (2012) in Giriraja birds. The thymocytes 

were of three types based on their size viz, 

small, medium and large lymphocytes. The 

small and medium sized thymocytes were 

located in the cortex and medium and large 

lymphocytes were seen in medulla. These 

findings are in accordance with Hashimoto 

and Sugimura (1976) in white pekin ducks.   

 

Myoid cells were frequently found in the 

medulla, corticomedullary region and 

occasionally found in the cortex as reported 

by Hashimoto and Sugimura (1976) in White 

pekin ducks, Raviola and Raviola (1967) in 

pigeons and Gilmore et al., (1974) in 

domestic fowl. In the present study two types 

of myoid cells were observed. Type I cells 

were elongated in shape with oval nucleus 

and the cytoplasm was homogenous, 

eosinophilic and hyaline in nature. The 

nucleus was placed in the centre with few 

chromatin granules. The majority of the 

nucleus contained single nucleoli. Binucleated 

cells were occasionally seen as recorded by 

Gilmore et al., (1974) in domestic fowl. Type 

II cells were spherical in shape with rounded 

eccentrically placed nucleus and homogenous 

eosinophilic cytoplasm. This observation is 

similar to that the findings of Sugimura et al., 

(1975) in duck. 
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Fig.1 Showing Collagen Fibres (CF) in the interlobular septa 

 Van Gieson x100 

 

 
 

Fig.2 Showing Collagen Fibres (CF) in the interlobular septa and capsule  

Masson Trichrome x100 

 

 
 

Fig.3 Showing collagen fibres (CF) in the interlobular septa and capsule 

PTAH x100 
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Fig.4 Showing Reticular Fibres (RF) in the interlobular septa 

Gomori’s method x400 

 

 
 

Fig.5 Showing thymic lobe with Capsule (C), Cortex (Cx), Medulla (M), Indistinct InterLobular 

Connective tissue (ILC), H&E x400 

 

 
 

Fig.6 Showing Hassall’s Corpuscles (HC) in the cortical region 

H&E x 400 
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Fig.7 Showing Hassall’s corpuscles (Arrow) in the medulla 

H&E x1000 
 

 
 

Fig.8 Showing cyst filled with cells (Arrows) in the medullary region 

H&E x100 
 

 
 

Fig.9 Showing depletion of lymphocytes in medullary region. H&E x100 

 

 
 

Hassall’s corpuscles were observed frequently 

in medulla and less frequently in the 

corticomedullary and cortical region (Fig. 6) 

as observed by Kendall (1980) in chicken, 

Hashimoto and Sugimura (1976) in White 

Pekin ducks and Vijayaragavan (1988) in 
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White Leghorns. Hassall’s corpuscles were 

spherical in shape lined by flattened 

reticuloepithelial cells, arranged in concentric 

fashion enclosing a hyaline mass with a group 

of cells (Fig. 7) as recorded by 

Muthukumaran (2008) in turkeys.  

 

Plasma cells were found beneath the capsule 

in the perivascular space, cortex and medulla. 

This observation is in accordance with 

Kendall (1980) in weaver bird and Singh et 

al., (2010) in chicken. The Mast cells were 

observed in the parenchyma as well as in the 

stroma of the thymus in both the sexes of 

guinea fowls. Their number increased as the 

age advances in both the sexes as mentioned 

by Vijayaragavan (1988) in White Leghorn 

chicken. Mast cells density was higher in 

close proximity to the arterial vessels and 

medullary region of thymus than in the 

cortical region as stated by Karaca et al., 

(2006) in chicken and Leena et al., (2008) in 

Giriraja birds. 

 

Erythrocytes were found in the cortex and 

corticomedullary border of thymus gland as 

stated by Fonfria et al., (1983) in birds. 

Macrophages were more in the 

corticomedullary junction and also in cortex 

and medulla in all the age groups. This 

finding is agreeable with the finding of Leena 

et al., (2008) in Giriraja birds. Heterophils 

were observed both in medulla and cortex. 

But Lucas and Jamroz (1961) and Kendall 

(1980) reported that the heterophils were 

commonly present in the medulla of chicken. 

Cysts were variable in shape and size 

enclosing reticuloepithelial cells, lymphocytes 

and myoid cells and more number of 

epithelial cysts was found in the medulla (Fig. 

8) of male thymus as observed by Casey and 

Morris (1975) in growing cockerels, 

Vijayaragavan (1988) in White Leghorn birds 

and Leena et al., (2008) in Giriraja birds. The 

involution of thymus gland, caused thickening 

of capsule, loss of interlobular septa, 

depletion of lymphocytes especially in cortex 

than in the medulla (Fig. 9) and enlargement 

of reticular cells as observed by Nicander et 

al., (1993), Kendall (1980) and Bhattacharya 

(1983) in chicken. The size and number of 

Hassall’s corpuscles increased during 

involution as stated by Bhattacharya (1983) in 

thymus gland of birds.  

 

In conclusion, the thymic lobes were divided 

into cortex and medulla. Cortex was 

composed of small and medium lymphocytes; 

myoid cells and few small Hassall’s 

corpuscles were located in the meshwork of 

reticular cells. The medulla consisted of less 

densely packed medium and large 

lymphocytes with relatively more reticular 

cells and Hassall’s corpuscles. Hassall’s 

corpuscles were observed commonly in the 

medulla and less frequently in the cortical and 

corticomedullary region. Plasma cells, mast 

cells, erythrocytes and macrophages were 

found both in the cortex and medulla. Cysts 

of variable shape and size enclosing the 

reticuloepithelial cells, lymphocytes and 

myoid cells were also observed.  
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