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ABSTRACT 

    The present research was designed to study the histological and immunohistochemical changes of lymphoid (bursa of 

Fabricius and cecal tonsil) and mucosal (ileum) tissues of broiler chickens after immunization with Gumboro vaccine. Two 

groups (n=24) of Cobb-500 broiler chickens were reared in the same environment. A mild vaccine (BUR
®
 706) followed by an 

intermediate plus (Nobilis
®
Gumboro 228 E) vaccine was administered for immunization of chickens and samples (bursa of 

Fabricius, cecal tonsil and ileum) were collected at 7 days interval for up to 32 days of age. In the bursa of Fabricius, the 

population of lymphocytes and the size of the follicles were found to increase in vaccinated chickens than the control 

chickens. The Igs positive cells (IgA, IgG and IgM) were distributed principally beneath the capsule, around the follicles and 

in the cortex and medulla of bursa of Fabricius. The frequencies of IgG- and IgM- positive cells were intense than the IgA-

positive cells in the bursa of Fabricius vaccinated chickens. IgM-positive cells became peak at day 25 and started to decline at 

day 32 in the bursa of Fabricius of vaccinated groups of chickens. In the cecal tonsils and ileum, the Igs positive cells (IgA, 

IgG and IgM) were distributed around the intestinal gland and within the lymphatic nodules of the lamina propria, in the core 

of the villi, and within the epithelium in both the control and vaccinated chickens. Their frequency per 0.1 mm
2
 area of the 

lamina propria and in the epithelium was increased abruptly in the vaccinated group than the control broiler chickens. Like 

bursa, in the cecal tonsil and ileum of vaccinated chickens, the frequencies of IgG- and IgM-positive cells were also abundant 

than IgA-positive cells. The present study suggested that the Igs positive cells were greatly accelerated in the vaccinated 

chickens than the control chickens and it may be due to immunomodulatory effect of vaccine. 
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INTRODUCTION 

    Infectious bursal disease virus (IBDV) is one of the important viruses of poultry, affects the immune system 

and causes disorganization of the histological structure of the system concerned leading to poor production of 

meat and egg and even mortality rate of chickens increases significantly. Histopathological lesions of IBDV 

infection found in most of the lymphoid organs such as bursa of Fabricius, spleen, thymus, Harderian gland and 

caecal tonsils (Lukert and Saif, 1997). Changes in the bursa of Fabricius are characterized by necrosis and 

depletion of B-cells in the germinal follicles (Verveldset al., 1998), interfollicular edema and hyperemia, 

lymphocytic depletion (Rautenschleinet al., 2001), heterophilic infiltration in the interfollicular space 

(Tanimuraet al., 1995) and also in the follicles (Elankumaran, 2002). Now a day, in order to protect Gumboro 

disease, the broiler farmers use various commercial vaccines. However, their individual effectiveness, especially 

in generation, mobilizing and distributing the immunocompetent cells (lymphocytes and IgA, IgG and IgM-

containing plasma cells) in the lymphoid and mucosal organs is not clear. Knowledge about the kinetics and Igs 

class distribution of an antibody response in the tissues of lymphoid and mucosal organs might enlarge our 

understanding of the induction and effectors phase of Gumboro vaccine and eventually provide new information 

to develop and evaluate vaccines and to optimize vaccine application. Therefore, the present research has been 

designed to study the histology of the lymphoid (bursa of Fabricius and cecal tonsils) and mucosal organ (ileum) 

of broiler chickens, and to study the frequency of the population of lymphocytes and plasma cells containing 

different classes of immunoglobulins (IgA, IgG and IgM) in those tissues following vaccination of chickens with 

infectious bursal disease virus vaccines.  
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MATERIALS AND METHODS 

Chickens  

    A total 24 (twenty four) day-old “Cobb-500” broiler chickens of both sexes were purchased from “Kazi Farm 

Ltd.” 

    First sample was collected from 3 chickens at day 3 (pre-vaccination), second sample was collected from 

chickens at day 11 (pre-vaccination) and remaining chickens (n=18) were divided equally into vaccinated group 

and control group. First vaccine was administered at the same day (day 11) to 9 broiler chickens using BUR
®
-

706 vaccine (Merial, France) through intraocular route, 1 drop in each eye. At day 18, sample (n=3) was 

collected from both group (3
rd

 sample) and second dose of vaccine was administered to remaining 6 chickens of 

vaccinated group using Nobilis
® 

Gumboro 228E (Intervet, The Netherlands) through intraocular route at day 18. 

Later on fourth and fifth samples were collected at day 25 (n=3) and day 32 (n=3), respectively from both 

vaccinated and control group. For histological and immunohistochemical staining purpose, the bursa of 

Fabricius, cecal tonsils and ileum was collected, after sacrificing the chickens through cervical subluxation 

method.    

 

Preparation of samples for histological studies 

    For histological studies all the samples were cut into pieces and then fixed in the “Bouin’s fluid” (Gridley, 

1960), dehydrated in a series of ascending grades of alcohol, cleared in several changes of xylene, and infiltrated 

with different grades of melted paraffin in the oven. The tissues were then embedded in paraffin and finally the 

sections were cut at 6-µm thickness using sliding microtome (MIC 509, Euromex, Japan). The sections were then 

stained with Hematoxylin and Eosin staining method (Gridley, 1960).  

 

Antibodies  

    The antibodies for detecting Igs-containing plasma cells used in this experiment were normal rabbit serum 

(Biosource, Camarillo, California, USA), goat anti-chicken IgA (Bethyl Lab, USA),  goat anti-chicken IgG 

(Bethyl Lab, USA), goat anti-chicken IgM (Bethyl Lab, USA), and HRP-conjugated rabbit anti-goat IgG (Bethyl 

Lab, USA).  

 

Immunohistochemical staining and histoplanimetry  

    Indirect immunoperoxidasestainingmethod was done for the study of the distributional pattern and frequency 

of the Ig-containing plasma cells in the lymphoid (bursa of Fabricius and cecal tonsils) and mucosal (ileum) 

organ of vaccinated and control broilers. The tissues were fixed in ice-cold PLP (Periodate-lysine-

paraformaldehyde), dehydrated in a series of graded alcohol, cleared in xylene, and embedded in paraffin. 

Paraffin sections, 6 µm thickness, were immunostained by the indirect immunoperoxidase method as described 

earlier (Khan et al., 1997 and 2007). The immunopositive cells (Igs-positive cells) in the lymphoid tissues and 

mucosa were counted in 20 fields at a magnification of 40 according to Weibel (1969) and their relative 

frequency per 0.1 mm
2
 was calculated using ocular micrometer.  

 

Statistical analysis  

    All values were expressed as Mean±SE. Statistical analyses were performed by independent sample t test. 

Significance was established when the probability level was equal to or less than 5%. 

 

RESULTS AND DISCUSSION 

    In the present research histological and immunohistochemical studies have been carried out to investigate the 

changes in generating, mobilizing and distributing the immunocompetent cells (lymphocytes and IgA, IgG and 

IgM containing plasma cells) in the lymphoid (bursa of fabricius and cecal tonsil) and mucosal organ (ileum) of 

Cobb-500 chickens of Bangladesh after immunized with Gumboro vaccines. In the present study it was found 

that the bursa was consisting of long thick mucosal folds (plicae) in all groups of chickens which were projected 

into the lumen. The lining epithelium of the plicae was pseudostratified columnar epithelium except at the apex 

where it is simple columnar. Each plicae consisting of numerous follicles and each follicle was composed of 

peripheral cortex and central medulla in both groups of chickens. It was also observed that the population of 

bursal lymphocytes and the follicular size were found to increase in vaccinated chickens than the control 

chickens (Fig. 1a-b). The findings were similar to the result of Honjo and Hirota (1993). 

In the bursa of Fabricius, immunohistochemical study revealed that the Igs positive cells (IgA, IgG and IgM) 

were found principally beneath the capsule and around the follicles and in the cortex and also medulla and these 

were more in the vaccinated group (Fig. 2a-b) than the control chickens.  
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    In the control chickens, IgM positive cells were more than the IgA and IgG positive cells (Fig. 5). The findings 

were similar to the findings of Honjo and Hirota (1993), they described that most of the bursal lymphocytes were 

IgM positive; a small population of bursal cells were IgG positive and a few cells were IgA positive. In the 

vaccinated chickens, Igs positive cells were sharply increased than the control chickens and this might be due to 

immunomodulation of vaccine. IgM and IgG positive cells were abundant than the IgA positive cells in the bursa 

of vaccinated group of chickens. IgM positive cells were peak at day 25 and started to decline at day 32 in the 

chickens of vaccinated group (Fig. 5) and these findings were similar to the finding of Rose (1979). Cecal tonsil 

is a part of mucosa-associated lymphoid tissue (MALT) and it was composed of four histological layers i.e. 

tunica mucosa, submucosa, muscularis and serosa. Their lining epithelium was simple columnar epithelium. The 

bases of the mucosal folds (villi) were thick and the apexes were pointed or rounded in all groups of chickens in 

the present study. It was observed that the lymphocytes in lamina propria and the intraepithelial lymphocytes in 

the cecal tonsil were greatly accelerated in the vaccinated group than the control group of chickens. The size and 

number of lymphatic nodules also increased in the vaccinated group. In the control group lymphocytic 

population increased that was age related change but not as much high as vaccinated group. In the cecal tonsils, 

Igs positive cells (IgA, IgG and IgM) were distributed within the lymphatic nodules, lamina propria and in the 

core of the villi in both the control and vaccinated chickens. Their frequency per 0.1 mm
2
 area of the lamina 

propria and core of the villi of cecal tonsils increased abruptly in the vaccinated group than the chickens of 

control group (Fig. 3a-b).  In the control chickens, IgA positive cells were intense than IgG and IgM positive 

cells in almost all age, the findings were similar to that of Khan et al. (2008). But in the vaccinated chickens, the 

observation was reversed that is, the intensity of IgG and IgM positive cells were exceeds the IgA positive cells 

(Figure 6), these findings were similar to that of Jeurissen et al. (1989). In the ileum, the lining cells of the villi 

of all chickens were simple columnar epithelium. The villi of the ileum were long and slender; numerous goblet 

cells were also present among the lining epithelial cells. The scattered lymphocytes and unorganized lymphatic 

nodules were present in the lamina propria and core of the villi and these findings were similar that of Rahman et 

al. (2003). Lymphocytes in the lamina propria and intraepithelial lymphatic distribution increased in vaccinated 

chickens than control chickens. The effect of vaccination was also observed in the lymphatic nodule by 

increasing its size and increased the concentration of lymphocytic population. The findings were similar with that 

of many authors stated the mucosal immune system undergoes changes with ageing (Khan et al., 1996a); 

influenced by sex hormones (Milicevic and Milicevic, 1993; Khan et al., 1996b), and antioxidant such as 

selenium and vitamin E (Khan et al., 2008). In the immunohistochemical study it was found that Igs (IgA, IgG 

and IgM) positive cells were distributed in the lamina propria, around the intestinal glands and in the core of the 

villi of ileum of both control and vaccinated chickens (Fig. 4a-b). The intensity of IgA positive cells were higher 

than the IgG and IgM positive cells in all ages of both control and vaccinated chickens (Fig. 7). This observation 

was similar with that of Khan et al. (2008) stated that in the ileum and cecal tonsil of broilers supplemented with 

selenium and vitamin E, IgA containing plasma cells were more than IgG and IgM containing plasma cells and 

Islam et al. (2008) reported that in the ileum of broiler and native chickens, the IgA containing plasma cells were 

more followed by IgM and IgG positive cells. The Igs positive cells were greatly accelerated in the vaccinated 

chickens than the control chickens that may be due to immunomodulatory effect of vaccine.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1a-b. Histological sections from the bursa of Fabricius of control (1a) and vaccinated (1b) chickens showing cortex (C), 

medulla (M) and lamina epithelia (LA). The cortex contained densely packed lymphocytes than the medulla. The size of 

follicles of the bursa and the density of lymphocytic population was increased in the vaccinated chickens (1b) than the control 

chickens (1a) throughout the study period. H and E stain x200. 

1a 1b 
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Figure 2a-b. Immunostained sections from bursa of Fabricius in the control (2a) and vaccinated (2b) chickens of 25 days old 

showing IgM positive cells. The IgM positive cellls were observed between the capsules and in and around the follicles, which 

were more in vaccinated chickens than the control chickens (arrows) x200. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3a-b. Immunostained sections from the cecal tonsils of control (3a) and vaccinated (3b) chickens at day 32 showing 

both IgG and IgM positive cells (arrows) which were more in vaccinated group of chickens than the control x200. 
 

 

 

 

 

 

 

 

  

 

 

 

 

 

 
Figure 4a-b. Immunostained sections from ileum of control (4a) and vaccinated (4b) chickens of 32 days old. IgA positive 

cells (arrows) were more in the vaccinated chickens than the control chickens x200. 

 

 

 

 

 

  

4a 4a 

2a 
2b 

 3b 3a 



17 

 

B-lymphocyte subsets in gumboro vaccinated chickens 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Figure 5.The frequency of Igs positive cells in the bursa of Fabricius of control and vaccinated chickens(mean±SE) 

**p<0.01, *p<0.05 vs respective control and day.The Igs positive cells (IgA, IgG,andIgM) are more in vaccinated group of 

chickens than the controls. IgM and IgG positive cell are more than IgA positive cells. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Figure 6.The frequency of Igs positive cells in the cecal tonsils of control and vaccinated chickens (mean±SE) 

**p<0.01, *p<0.05 vs respective control and day. The Igs positive cells (IgA, IgG, and IgM) are more in vaccinated group of 

chickens than the controls. IgM and IgG positive cell are more than IgA positive cells. 
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Figure 7.The frequency of Igs positive cells in the ileum of control and vaccinated chickens (mean±SE). 

**p<0.01, *p<0.05 vs respective control and day. In all groups of chickens IgA positive cells are more in the 

vaccinated chickens. 
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