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Abstrac: Growth and propagation of infectious bursal disease virus (IBDV) in chicken embryo is time consuming and costly, 

and an appropriate serological test is required to detect and identify IBDV strains, therefore, a suitable cell lines in which 

different IBDV strains can grow well has been needed. The aim of the present work was to study the growth of different IBDV 

strains in cell lines from lymphoid leukosis tumors using histopathological staining, indirect immunofluorescence, 

immunohistochemistry and transmission electron microscopic examination. In conclusion, cell lines from origin of lymphoid 

leukosis tumors; LSCC-BK3 and LSCC-CU10 are suitable for growth and propagation of different IBDV strains. IBDV strains 

resulted into histopathological lesions of variable severity differ according to the patho-type of IBDV and time after virus 

inoculation. Indirect immunofluorescent test could be used for detection and differentiation of IBDV strains inoculated into cell 

lines from origin of lymphoid leukosis tumors. Trials of immunohistochemistry technique for detection of different IBDV strains 

in cell lines, were unsuccessful. Using transmission electron microscopy, IBDV particles could be detected in all infected cell 

lines. 
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1. Introduction 

Infectious bursal disease (IBD) was first described in 1962 

[2]. IBD is one of the most economically important diseases 

that affect chickens and it possesses a great threat to the 

poultry industry worldwide [9].The economic importance of 

the disease is manifested in two ways. Firstly, some virus 

strains may cause mortalities up to 30% or more in three to six 

weeks old birds [9]. Secondly, and very importantly, the 

manifestation of severe, prolonged immunosuppression in 

chickens infected at early age and which have recovered 

[29].The immunosuppression increases the risk of secondary 

infection and reduces antibody response to vaccinations 

[21].The etiological agent of IBD is a double stranded RNA 

virus which is nonenveloped and icosahedral in symmetry 

[13]. The virus is resistant to ether and chloroform, to 

extremes of PH, high temperatures and some disinfectants, 

which is why the viral particles persist in poultry farms [16]. 

The disease is seen mostly in chickens between 3 to 6 weeks 

old, and common signs will include rapid drop in feed and 

water consumption, whitish to greenish-white diarrhea with 

soiled vent, ruffled feathers and listlessness with unsteady gait 

or sitting in hunched position, vent picking and sleeping with 

beak touching the floor. IBD virus primarily affects the bursa 

of Fabricius, resulting in inflammation and swelling and 

leading to damage of the organ with consequent 

immunosuppression [26]. Biosecurity measures and proper 

vaccinations are used in the control of IBD [30]. 
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Table (1). Results of histopathological changes in different cell lines at different intervals after infection with different four IBDV strains. 

DPIa  Cell lines/Strains  

 
993 JI BDA Ni control 

Lscc-cu10 Lscc-bk3 Lscc-cu10 Lscc-bk3 Lscc-cu10 Lscc-bk3 Lscc-cu10 Lscc-bk3 Lscc-cu10 Lscc-bk3 

1 day + + + + - - - - - - 

2 days ++ ++ ++ ++ + + + + - - 

3 days +++ +++ +++ +++ ++ ++ ++ ++ - - 

a Days post-inoculation 

(-) Non visible, (+) mild, (++)moderate, (+++) sever. 

BDA: IBDV- BDA strain (Vaccine I strain), Ni: Nisseiken strain (Vaccine I strain) 

Detection and identification of IBDV strains have been 

performed in chick embryos [8] because IBDV does not grow 

well in cell cultures originating from chickens or other 

animals [15, 23]. Examination of IBDV in chicken embryo is 

time consuming and costly, and an appropriate serological test 

is required to detect and identify IBDV strains, so it is 

impossible to examine many viral samples at once when using 

chicken embryo [31]. Therefore, a suitable cell lines in which 

different IBDV strains can grow well has been needed. 

It was reported that LSCC-CU 10 line cells derived from a 

lymphoid leukosis tumor was susceptible to IBDV [6]. It was 

concluded that LSCC-BK3 line was more susceptible to IBDV 

and could be used for detection and identification of the virus 

[31]. 

The aim of the present work was to study the growth of 

different IBDV strains in cell lines from lymphoid leukosis 

tumors using histopathological staining, indirect 

immunofluorescence, immunohistochemistry and 

transmission electron microscopic examination. 

2. Materials and Methods 

2.1. Cell lines and IBDV Strains 

Established cell lines; LSCC-BK3, which originated from 

lymphoid leukosis lymphomatous bursa [5] and LSCC-CU10, 

which originated from lymphoid leukosis transplant TLT [1], 

were used for growth and propagation of IBDV strains; Very 

virulent IBDV 993 strain [4], moderately virulent IBDV J1 

strain [31], Vaccine strain I: IBDV-BDA vaccine strain 

(Embrex Inc., Japan) and Vaccine strain II: Nisseiken vaccine 

strain (Nisseiken Co. Ltd, Japan). The growth medium for cell 

lines consisted of nutrient mixtures RPMI-1640 (Nisssuri) 

supplemented with 10% fetal bovine serum, 0.15% 

dehydrated tryptose phosphate broth (Difco), 100 units of 

penicillin, and 0.1 mg of streptomycine per ml.  

2.2. IBD Virus Inoculation into Cell Lines and Samples 

Collection 

1 ml from each IBDV strains was centerifugated at 104 

RPM for 5 minutes and 0.5 ml of supernatant was mixed with 

4.5 ml of growth mixture and then filtered using cellulose 

filter in petri dishes. 1 ml from each cell line containing 5 x 

105 was added to each petri dish. Control cell lines without 

virus inoculation were prepared. All cell lines were incubated 

at 37 ºC with 5% CO2 for 3 days. 1 ml from each petri dish, 

including IBDV inoculated and control cell lines, was 

collected at 1, 2, and 3 days post inoculation, then 

centerifugated at 1.24 RPM for 5 minutes and discard 

supernatant then the washed 3 successive times with 

phosphate buffer saline (PBS). Slides were prepared from 

collected cell line samples then used for histopathology, 

indirect immunoflurocsence, and immunohistochemistry. 

2.3. Histopathology 

Slides which prepared from collected cell line samples at 1, 

2, and 3 days post inoculation were fixed using acetone then 

deparaffinized in xylene, rehydrated by passing through 

descending grades of ethyl alcohol to distilled water, and 

stained by hematoxylin and esosin, mounted with neutral 

balsam. The stained sections were observed under microscope 

for assessing histopathological changes. The severity of 

histological lesions was scored as non visible (-), mild (+), 

moderate (++) or sever (+++). 

2.4. Indirect Immunoflurocsence 

Slides which prepared from collected cell line samples at 1, 

2, and 3 days post inoculation were fixed using acetone then 

deparaffinized and hydrated. Cell line sections were covered 

with 0.1% trypsin Ca (antigen retrieval) for one hour at 37 ºC. 

Sections were incubated with polyclonal chicken anti serum to 

IBD virus (1/10) overnight at 4 ºC in a humidified chamber. 

After being rinsed three times for 5 min each with TBS, the 

sections were incubated with Fluorescein isothiocyanate 

(FITC)-labeled secondary antibody (1/200) for 30 minutes at 

37 ºC. After a rinse with TPS, the sections were mounted. The 

procedure for negative control sections was the same as 

described above except the primary antibodies were 

substituted with PBS. The immunofluorescence results was 

scored as none visible (-), mild (+), moderate (++) or sever 

(+++). 

2.5. Immunohistochemistry 

Slides which prepared from collected cell line samples at 1, 

2, and 3 days post inoculation were fixed using acetone then 

deparaffinized and hydrated. Cell line sections were covered 

with 0.1% trypsin Ca (antigen retrieval) for one hour at 37 ºC. 

The endogenous peroxidase activities were removed with 1% 

(v/v) hydrogen peroxide (H2O2), and the non-specific binding 

sites were blocked by 10% normal goat serum for 20 minutes 

at room temperature. Sections were incubated with polyclonal 

chicken anti serum to IBD virus (1/10) overnight at 4 ºC in a 

humidified chamber. After being rinsed three times for 5 min 
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each with TBS, the sections were incubated with 

peroxidase-labeled rabbit anti-chicken IgG (1/200) for 30 

minutes at 37 ºC. After a rinse with TPS, the sections were 

reacted for 4 minutes with 0.02% (w/v) 3,3-diaminobenzidine 

(DAB)-4HCL and 0.001% (v/v) H2O2 in 100 mM distilled 

water, Subsequently, the sections were counterstained with 

hematoxylin and dehydrated and mounted. The procedure for 

negative control sections was the same as described above 

except the primary antibodies were substituted with PBS. The 

immunohistochemical lesions was scored as none visible (-), 

mild (+), moderate (++) or sever (+++). 

2.6. Transmission Electron Microscopic Examination 

Cell line samples which collected at 1, 2, and 3 days post 

inoculation were fixed using 25% glutaraldehyde for 1 day 

then washed 3 times with PBS and incubated at 4 ºC for 1 day. 

Cell line samples were post-fixed using 1% osmic acid for 2 

hours and then dehydrated and replaced using ascending 

grades of ethyl alcohol, butyl-glycidyl ether (QY-1), QY-1 + 

Epon, and Epon. Cell line samples were embedded in Epon at 

60 ºC for 3 days. Epon embedded blocks were trimmed to 

expose cell line samples then roughly sectioned using glass 

knife and stained by toluidine blue. Thin sections (0.5 µm) 

were cut using platinum knife and then sliced and mounted on 

sheet mesh. Samples were stained with both uranium acetate 

and lead salt aqueous solution. The stained cell line sections 

were observed under transition electron microscope for 

detection virus particles. 

3. Results 

3.1. Histopathology 

Results of histopathologic staining are shown as lesion 

scores in table (2). 

Table (2). Results of indirect immunofluroscence technique of various cell lines at different intervals following inculation with different IBDV strains. 

DPIa  Cell lines/Strains  

 
993 JI BDA Ni control 

Lscc-cu10 Lscc-bk3 Lscc-cu10 Lscc-bk3 Lscc-cu10 Lscc-bk3 Lscc-cu10 Lscc-bk3 Lscc-cu10 Lscc-bk3 

1 day + + - - - - - - - - 

2 days ++ + + + - - - - - - 

3 days ++ ++ + + + + + + - - 

a Days post-inoculation 

(-) Non visible, (+) mild, (++) moderate, (+++) sever. 

BDA: IBDV- BDA strain (Vaccine I strain), Ni: Nisseiken strain (Vaccine I strain) 

No histological changes were observed in control cell lines, 

whereas other infected cell lines with each of the four strain of 

IBDV showed degeneration and necrosis of lymphocytes as 

shown in figure (1).  

 

Figure (1). Histopathology, LSCC-CU10 cell line infected with vvIBDV 993 

strain 3 days post infection, showing degeneration and necrosis of 

lymphocytes, (magnification 40X). 

It was observed that histological changes in cell lines 

increased in severity with the time post inoculation. It was 

recorded that vvIBDV (993) strain resulted in lesion scores 

similar to virulent (J1) strain, while both vaccine strains 

resulted into similar lesion scores which are less in severity 

than vvIBDV and virulent strains. 

3.2. Indirect Immunofluorescence 

Indirect immunofluorescence technique was used to detect 

viral antigen of IBDV in LSCC-CU10 and LSCC-BK3 cell 

lines infected with 993 (vvIBDV), J1 (moderately virulent 

IBDV) and vaccine strains of IBDV. Results revealed that 

IBDV antigen could be detected abundantly, moderately and 

rarely in cell lines infected with 993, J1 and vaccine strains of 

IBDV, respectively at 1, 2 and 3 days post inoculation as 

shown in table (2). The positive reaction for 

immunofluorescense in cell lines appears as 

immunofluoresent green color [Figure (2)].  

 

Figure (2). Immunofluorescence, fluoresent antigens in cytoplasm of the 

LSCC-BK3 cell line infected with vvIBDV 993 strain 3 days post infection 

(magnification 40X), the viral antigen appears as immunofluoresent green 

color. 
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Control cell lines showed negative results for 

immunofluorescence technique. 

3.3. Immunohistochemistry 

Immunohistochemistry technique was used to detect viral 

antigen of IBDV in LSCC-CU10 and LSCC-BK3 cell lines 

infected with 993 (vvIBDV), J1 (moderately virulent IBDV) 

and vaccine strains of IBDV. Results revealed that trials of 

immunohistochemistry technique for detection of different 

IBDV strains in cell lines, were unsuccessful.  

3.4. Transmission Electron Microscopic Examination 

Transmission Electron Microscopic examination was used 

to detect viral antigen of IBDV in LSCC-CU10 and 

LSCC-BK3 cell lines infected with 993 (vvIBDV), J1 

(moderately virulent IBDV) and vaccine strains of IBDV. 

Results revealed that IBDV particles could be detected in all 

infected cell lines at 2 days post infection. IBDV particles 62 

nm in diameter were recognized in the cytoplasm of infected 

cells by electron microscopy as shown in figure (3).  

 

Figure (3). Transmission Electron Microscopy, electron micrograph of 

LSCC-CU10 cell line infected with moderately virulent J1 strain 2 days post 

infection, clusters of virus particles are seen in cytoplasm (magnification 

100,000 X). 

No virus particles were detected in control cell lines. 

4. Discussion 

IBDV has been successfully adapted to cell lines originated 

from chicken embryo, including chicken embryo bursal cells, 

kidney cells, and fibroblast cells [3, 15, 20, 25, 27]. IBDV also 

has been propagated on cell cultures including turkey and 

duck embryo cells [20], mammalian cell lines derived from 

rabbit kidneys [24], Vero cells [7, 10, 17], derived from 

African green monkey kidneys; BGM-70 cells [10], derived 

from givet monkey kidneys; and MA-104 cells [10] from fetal 

rhesus monkey kidneys. IBDV may be adapted to cell line, but 

isolation and propagation of some IBDV strains may be 

difficult with this technique [14, 19, 22, 25, 28]. Results of our 

study indicated that cell lines from origin of lymphoid 

leukosis tumors including LSCC-BK3 and LSCC-CU10 are 

suitable for growth and propagation of different IBDV strains. 

Our research scored the severity of histological lesions in 

these cell lines 1,2 and 3 days post inoculation with different 

IBDV strains and results revealed that cell lines showed 

degeneration and necrosis of cells with variable severity differ 

according to the patho-type of IBDV and time after virus 

inoculation. It was observed that histological changes in cell 

lines increased in severity with the time post inoculation. It 

was recorded that vvIBDV (993) strain resulted in lesion 

scores similar to virulent (J1) strain, while both vaccine strains 

resulted into similar lesion scores which are less in severity 

than vvIBDV and virulent strains. 

Indirect mmunoflorescence technique [18] and electron 

microscopic examination [20] of the infected cell line or 

embryonating eggs are suitable methods for observation the 

growth and propagation of IBDV. It is possible to grow IBDV 

in transformed cell lines [6, 11, 12, 13, 15, 31]. In the present 

study, indirect immunofluorescence technique was used to 

detect viral antigen of IBDV in LSCC-CU10 and LSCC-BK3 

cell lines infected with 993 (vvIBDV), J1 ( moderately 

virulent IBDV) and vaccine strains of IBDV. Results revealed 

that IBDV antigen could be detected abundantly, moderately 

and rarely in cell lines infected with 993, J1 and vaccine 

strains of IBDV, respectively at 1, 2 and 3 days post 

inoculation. In our study, transmission electron microscopic 

examination was used to detect viral antigen of different 

IBDV in the same cell lines and results indicated that IBDV 

particles could be detected in all infected cell lines at 2 days 

post infection. IBDV particles 62 nm in diameter were 

recognized in the cytoplasm of infected cells by electron 

microscopy. 

Trials of immunohistochemistry technique were used to 

detect viral antigen of IBDV in LSCC-CU10 and LSCC-BK3 

cell lines infected with 993, J1 and vaccine strains of IBDV, 

but results reported that all these trials, were unsuccessful. 

Further studies are required to understand why 

immunohistochemistry is unable to detect IBDV in infected 

cell lines. 

In conclusion, Cell lines from origin of lymphoid leukosis 

tumors; LSCC-BK3 and LSCC-CU10 are suitable for growth 

and propagation of different IBDV strains. IBDV strains 

resulted into histopathological lesions of variable severity 

differ according to the patho-type of IBDV and time after 

virus inoculation. Indirect immunofluorescent test could be 

used for detection and differentiation of IBDV strians 

inoculated into cell lines from origin of lymphoid leukosis 

tumors. Trials of immunohistochemistry technique for 

detection of different IBDV strains in cell lines, were 

unsuccessful. Using transmission electron microscopy, IBDV 

particles could be detected in all infected cell lines. 
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