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Abstract 

     The histopathology of trachea was studied in three genetic lines of broilers which 

vaccinated with avian infectious bronchitis virus (IBV) vaccines. Differences in 

genetic immune response and susceptibility are known for many of the major viral 

pathogens of poultry. Consequently, the study was done. A total of 150 one-day-old 

consist of three chicken strains of broilers (Cobb 500, Ross 308 and Hubbard F-15) 

were assigned into six equal groups of 25 bird as fallow G1, G2 and G3 were 

vaccinated with IBV Ma5 and 4/91 strains at day 8 and 21 respectively, while the last 

three groups G4, G5 and G6 did not vaccinated with IB vaccine and remained as 

control groups. The result revealed that the Hubbard chicken strain had moderate to 

severe post vaccinal reaction represented by deciliation and necrosis of mucosal 

epithelia, also desquamation of goblet cells and epithelia with mild infiltration of 

lymphocyte in the lamina properia with blood vessels congestion after 2 days of 

vaccination. Then focal sloughing of epithelial mucosa with sever hyperplasia of sub 

mucosal glands together with mild to moderate lymphocytic infiltration blood vessels 

congestion and multifocal deciliation of tracheal epithelia after 10 days of 

vaccination. In conclusion, Hubbard chicken strain may have the lowest and slowest 

immune response in comparison with Ross and Cobb chicken strains. 

Key words: tracheal histopathology, infectious bronchitis vaccines, broilers 

strains. 

 

 :الخلاصة

 F-43رجوهجب 853وروز 055 وهي كوب لات  ختللةة خ  اررا  ججج  اللم اجريت الدراسة على ثلاث سلا

خ   المججخيع الثلاثة الاتولى بجرعلي لقمت .جويةسلخخججخيع  ةووزعت الى سل "خجئة وخمسون ررخج وت  اخذ

ري اليوخي  الثجخ  والاتحدى وعشرون على   1/14و 5aMرجيروس اللهجب القصبج  المعدي علرتيلقجح 

جرست اللغيرا  المرضية  الثلاثة الاتخرى بدون تلقيح واعلبر  كمججخيع سيطرة. ,بينمج بقيت المججخيع اللوالي

لسلالات  الثلاث ري اليوخي  الثجني والعجشر بعد كل خ  الللقيح الاتول والثجني. ري ا ةالنسيجية للقصبج  الهوائي

 رج ابطج واقل خقجرنلج خع السلاللي  كوب وروز.بوجوج اسلججبة اللهجبية لسلالة هجاسلنلج خ  ذلك 
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Introduction 

Poultry is an important source of meat 

worldwide, and the consumption of 

poultry products is still increasing. 

Broiler breeds are selected for their rapid 

growth, chicks are growing from 50 g at 

day of hatch to more than 2 kg within 6 

weeks (1). Genetic developments of new 

broiler strains for rapid growth together 

with intensive husbandry conditions 

have expedite the outbreaks of avian 

diseases (2, 3). 

Infectious bronchitis virus (IBV) is a 

very dynamic and evolving virus in most 

parts of the world where poultry are 

reared and is able to spread very rapidly 

in non-protected birds causing major 

economic losses to the global poultry 

industry  (4, 5). Early exposure to IBV 

causes extensive damage to a wide range 

of epithelial surfaces in various parts of 

the body; infection of the trachea is 

mainly restricted to ciliated and mucus-

secreting cells. The main method of 

protecting poultry from IB is the 

administration of live or killed vaccines 

(6). However, IB continues to cause 

economic losses in the poultry industry 

despite intensive vaccination programs 

in many countries (7). This is made more 

difficult to achieve because IBV exists in 

the form of many different antigenic or 

genotypic types, commonly referred to 

as variants (4). Because of the lack of 

researches on the influence of infectious 

bronchitis vaccines on different strains 

of broiler chickens, we constructed this 

study, which aims to exam tracheal 

histopathological changes. 

 

Materials and methods 

Birds and management  

One hundred fifty chicks at one day old 

consist from three chicken strains of 

broilers (Cobb 500, Ross 308 and 

Hubbard F-15), 50 chicks from each 

strain were purchased from local 

hatcheries. Upon arrival, the chicks were 

raised according to routine management 

practice as outlined by the National 

Research Council requirements (8). The 

chicks were assigned into six equal 

groups of 25 birds, the first three groups 

Ross, Cobb and Hubbard strains (G1, G2 

and G3) respectively were vaccinated 

with live IBV Ma5 strain (Intervet - 

Holland) at day 8 and live IBV 4/91 

strain (Intervet - Holland) at day 21 of 

experiment according to ELISA test, the 

last three groups Ross, Cobb and 

Hubbard strains (G4, G5 and G6) 

respectively were not vaccinated with 

live IB vaccine and remains as control 

groups.  

Histopathological Examination 

 

Specimens were taken from trachea at 2 

and 10 days after each vaccination from 

all groups of experiment, the tissues 

were fixed, processed and stained with 

Hematoxylin and Eosin (H&E) stain 

according to Luna (9) and the 

histopathological changes were 

observed under light microscope. 

Results 

Histopathological changes of trachea 

at 2 day post first vaccination with 

Ma5 
The non-vaccinated groups (G4, 

G5 and G6) with IBV showed no clear 

histopathological lesion (Figure 1, C). 

While vaccinated groups appear as 

follow: the G1 group showed 

prominence of cilia with mild to 

moderate epithelial mucosal hyperplasia 

associated with moderate lymphocytic 

infiltration (Figure 1, G1). Also the G2 

showed prominence of cilia with diffuse 

lymphocytic infiltration in edematous 

sub mucosa (Figure 1, G2). But in the 

G3, the lesion revealed moderate lesions 

as following showed deciliation and 
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necrosis of mucosal epithelia also 

desquamation of goblet cells and 

epithelia with mild infiltration of 

lymphocyte in the lamina properia with 

blood vessels congestion (Figure 1, G3). 

 

 

 

 

Figure 1: Histopathology of trachea at 2 day post first vaccination, (C) Normal 

appearance of trachea in non-vaccinated groups, (G1) showed prominence of cilia with 

moderate epithelial mucosal hyperplasia associated with moderate lymphocytic 

infiltration. (G2) showed prominence of cilia with diffuse lymphocytic infiltration in 

edematous sub mucosa. (G3) appear deciliation and necrosis of mucosal epithelia (X 400-

H&E). 

Histopathological changes of trachea at 10 day post first vaccination with Ma5 
The histopathological study in all non-vaccinated groups (C) showed no clear 

histopathological lesions with prominence of cilia throughout mucosal layer, except little 

number of blood vessels congestion as in (Figure 2, C).While the vaccinated group 

appear as follow: the G1 exhibit a moderate hyperplasia of ciliated mucosal epithelial 

together with hyperplasic changes of sub mucosal gland and focal deciliation as in 

(Figure 2, G1). The G2 showed diffuse lymphoblastic infiltration together with goblet 

cell hyperplasia and hypertrophy as well as numerous blood vessels congestion (Figure 2, 

G2) and finally the G3 showed focal sloughing of epithelial mucosa with sever 

hyperplasia of sub mucosal glands together with mild to moderate lymphocytic 

G3 G2 

G1

1 

C 
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infiltration and blood vessels congestion and multifocal deciliation of tracheal epithelia 

(Figure 2, G3). 

 

 

Figure 2: Histopathology of trachea at day 10 post first vaccination,(C) The normal 

appearance of trachea in non-vaccinated group, (G1) showed hyperplasia of ciliated 

mucosal epithelia (black arrow) with focal deciliation and focal lymphocytic infiltration. 

(G2) showed diffuse lymphocytic infiltration (red arrow) and goblet cell hypertrophy and 

focal diciliation. (G3) appear focal sloughing of epithelial mucosa and multifocal 

deciliation (X 400-H&E). 

 

Histopathology of trachea at 2 day post second vaccination with 4/91 
The histopathological results in all non-vaccinated groups of the trachea illustrate a lining 

with pseudostratified ciliated epithelia and no clear histopathological changes were seen 

(Figure 3, C). On other hand, the vaccinated groups showed differences in pathological 

changes among chicken strains. In G1 the tracheal lesions appear as goblet cell 

hyperplasia in both epithelial mucosa and mucosal gland together with blood vessels 

dilation, congestion and multi nucleated cells (MNCs) infiltration around blood vessels in 

sub mucosa (Figure 3, G1). The main lesion in G2 was focal epithelia deciliation with 

goblet cell hypertrophy and few numbers of cellular infiltrations mainly of MNCs (Figure 

3, G2).  

C G1 

G3 G2 
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Figure 3: Histopathology of trachea at 2 day post second vaccination (C) normal 

appearance of trachea in non-vaccinated groups (X 400-H&E), (G1) goblet cell 

hyperplasia(black arrow) with congestion of blood vessels and MNCs infiltration (red 

arrow) around blood vessels in sub mucosa(X 400-H&E).  (G2) showed focal epithelia 

deciliation and slight MNCs infiltration. (X 400-H&E). (G3) showed deciliation and 

MNCs infiltration in mucosa (red arrow) with necrosis and sloughing (X 100-H&E). 

Trachea tissue epithelial of G3 showed deciliation and desquamation of mucosal epithelia 

and goblet cells with necrosis and sloughing with epithelial debris were seen in tracheal 

lumen. Also sub epithelial MNCs infiltration were evident mainly consist of lymphocyte 

and hetrophil together with edema and blood vessels congestion (Figure3, G3). 

Histopathological changes of trachea at 10 day post second vaccination with 4/91 
While normal microscopic appearance (Figure 4, C) was observed in the tracheal 

tissue of chickens in all non-vaccinated groups (G4, G5 and G6), the vaccinated groups 

have different pathological lesion at this time. The G1 group showed a diffuse MNCs 

aggregation in the epithelial and sub epithelial layer consist mainly of lymphocytic and 

plasma cells with evidence of sub mucosal edema and slight blood vessels congestion in 

(Figure 4, G1). In G2 tracheal lesion showed lymphocytic infiltration ranged from focal 

to diffuse with slight blood vessels congestion and accompanied with slight mucosal 

epithelial hyperplasia as in (Figure 4, G2). In the (G3) Hubbard strain the lesion appear 

sever more than others and showed epithelial deciliation with moderate infiltration of 

hetrophil and MNCs in sub mucosal layer with cystic distension of some mucosal glands 

with area of degeneration in mucosa and sub mucosa as in (Figure 4, G3). 

 

C G1 

G3 G2 
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Figure 4: Histopathology of trachea at 10 day post second vaccination, (C) non-

vaccinated groups revealed to no clear pathological changes were observed in tracheal 

tissue. (G1) showed sever and diffuse MNCs aggregation around blood vessels (red 

arrow). (G2) tracheal lesion showed lymphocytic infiltration (red arrow) and mucosal 

epithelial hyperplasia. (G3) showed epithelial deciliation (black arrow) and with area of 

degeneration (red arrow)in mucosa and sub mucosa (X 400-H&E).  

Discussion 

The IBV infection in chickens is 

known to be initiated by viral replication 

in the upper respiratory tract, which is 

usually restricted to the ciliated and 

mucus secreting cells and the trachea is a 

primary target organ for IBV and it is 

usually the main site to take the sample, 

especially within the first week of 

infection (6). Our result showed different 

degree of congestion in tracheal tissue 

ranging from mild, moderate and severe 

congestion this due to difference in 

immune response to IBV after viral 

tropism, lead to stimulated inflammatory 

cells (mainly lymphocytes and 

heterophils), which migrate to the  

 

affected area through blood 

circulation which induced by 

chemotactic factors (10). It’s found that 

the vaccination with IBV showed 

histopathological changes in trachea 

characterized by infiltration of 

mononuclear cells (macrophages and 

lymphocytes) in epithelial and sub 

epithelial layers and thickening of 

mucosa, with congested blood vessels 

(11). The G3 group yield severe 

histopathological lesions in tracheal 

tissue like deciliation of tracheal 

epithelia with necrosis and sloughing, 

epithelial debris were seen in tracheal 

lumen this lesion may be due to 

G3 G2 

G1 C 
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secondary bacterial infection after 

vaccination with IBV this result 

compatible with Vandekerchove et al. 

(12), who proved that deciliated 

epithelium of trachea could be due to 

bacterial secondary infection after 

vaccination, (e.g. Escherichia coli), 

which can be the main cause of 

debilitating disease. In the past, the 

histopathology of IBV in the trachea has 

been extensively described, but most of 

the studies were limited to one strain of 

chickens. In the present study, 

histopathological lesions and the time 

course of the agent observed in the 

trachea after IBV vaccinated can be 

compared with the findings of Nakamura 

et al. (13), who compared the 

histopathology of IBV challenge in the 

trachea of tow chicken lines using the 

M41 IBV strain. However, these authors 

reported time frames for the various 

lesions that differed between the two 

lines of chickens studied and also 

differed from those found in the present 

study. In addition, lesions were similar 

for both IBV strains, indicating a similar 

predilection of both strains for the 

trachea. Lesions were more severe and 

persistent in both the groups of cockerels 

as compared with the hens, which 

suggest that the virus is highly 

pathogenic for the trachea, as evidenced 

by a higher incidence of hypertrophy of 

alveolar mucus glands and edema in the 

mucosa (14, 15). In our result it’s found 

that the vaccinated G1 and G2 group 

(Ross, Cobb strains) had the highest 

resistant than vaccinated G3 group 

(Hubbard strain) respectively. This is 

may be due to the difference in the strain 

genotypes of Ross and Cobb breeds in 

comparison with Hubbard breed. This 

may be due to the accumulation of the 

genes of Ross and Cobb strain that result 

from massive of genetic selection to 

disease resistance breeding by the 

primary breeders these genes are carried 

on MHC genes that responsible for the 

difference in immune response between 

chicken breeds (16, 17).    Zhou and 

Lamont (18) explain that in meat-type 

chickens, the MHC Class IV region had 

significant effects in lines that had been 

selected for high or low early antibody 

response to Escherichia coli vaccination 

at 10 days of age. In conclusion, Hubbard 

chicken strain may have the lowest and 

slowest immune response in comparison 

with Ross and Cobb chicken strains. 
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