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Panisup A. S., B. Jirplid, K. C. Verma and G. C. Mobanty: Electron microscopy 
of bursa of Fabricius of chicks infected with a field strain of infectious bursal dis­
ease virus. Acta. vet. scand. 1988, 29, 125-127. Chicks were infected in the bursa 
with a field strain of infectious bursal disease virus. Inter- and intracellular edema, 
condensation and margination of nuclear chromatin, increased number of lysoso­
mes in macrophages, and lymphocytolytic changes appeared earliest by 8 hours 
post infection. Inclusions containing spheroid to hexagonal virus particles were 
seen in the cytoplasm of the macrophages. Multiplying virus particles in crystalli­
ne arrays arranged either in single or in multiple clusters were seen in the cyto­
plasm of macrophages, lymphocytes and light stained reticular epithelial cells. 
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Introduction 
Infectious bursal disease (IBD), caused by a 
bisegm.ented RNA virus, is a highly conta­
gious malady of 2-9 week old chickens. It is 
characterized by lymphocytolysis and reticu­
lar cell proliferation in the lymphoid organs 
chiefly the bursa of Fabricius (BF) (Okoye 
1984). 
The IBD virus has been reported to replicate 
chiefly in macrophages and less so in reticu­
lar cells, heterophils and reticular epithelial 
cells. There is still controversy over the repli­
cation of IBD virus in lymphocytes ( Chevile 
1967, Lunger & Maddux 1972, Mondelli & 
Valeri 1972, Kliufer & Weiss 1976). 
The present study is aimed to describe the ul­
trastructural alterations induced in the BF 
following intrabursal administration of a 
field strain of IBD virus. 

Material and methods 
Eight WLH chicks free from IBD maternal 
antibody were inoculated intrabursally with 
0.2 ml of lOOJo suspension (in PBS pH 7 .2) of 
the BF from chicks collected at 48 h of infec­
tion with the field isolate of IBD virus (Ver­
ma et al. 1981). Two chicks were sacrificed 
each at 6, 8, 12 and 24 h post infection 
(HPI). Eight chicks were inoculated with 0.2 
ml of PBS to serve as uninfected controls 
and sacrificed similar to infected chicks. 
For electron microscopy 1 mm' pieces of BF 
were processed for preparation of blocks 
embedded in araldite by following the me­
thod of Kiiufer & Weiss (1976) except that 
cacodylate buffer was used without sucrose 
and the dehydration of the tissues was done 
in ascending grades of alcohol. 
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Semithin sections were stained with toluidi­
ne blue for light microscopy and the ultra­
thin sections were stained with uranyl aceta­
te and lead citrate for examination under a 
Philips EM 420. Virus particles were measu­
red with the help of a monogram as sugge­
sted by Ghadially et al. (1981). 

Results and discussion 
Light microscopic observations 
Edema, degeneration, necrosis and deple­
tion of lymphoid cells were recorded in the 
bursal follicles from 8 HPI (Fig. 1). Some of 
the degenerating mononuclear cells revealed 
intracytoplasmic inclusions (Fig. 2). 

Electron microscopic observations 
At 8 HPI the bursal cells with loose intercel­
lular processes were found widely separated 
on account of the accumulation of edema­
tous fluid in between them. The edema fur­
ther progressed with the advancement of in­
fection and by 24 HPI the bursal cells had 
completely lost these processes and appeared 
as if floating in a pool of fluid (Fig. 2, 3). 
There was swelling and dilation of the endo­
plasmic reticulum (Fig. 4). Some of the af­
fected bursal cells contained intracytoplas­
mic rounded, electronlucent structures simi­
lar to fat vacuoles, which at times were sur­
rounded by a clear halo (Fig. 7). The 
macrophages in the infected BF revealed inc­
reased number of lysosomes as compared to 
the controls (Fig. 3). 
At times, some of the macrophages were 
found to be converted into a sac of phagoly­
sosomes containing irregularly scattered vi­
rions mixed with other phagocytosed mate­
rials including myelin figures. There was 
condensation and margination of the chro­
matin materiel in the nucleus of the affected 
cells. The observed morphological changes 
are in accordance with those described by 
Kliufer & Weiss (1976). 
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The intracytoplasmic inclusions in the mac­
rophages were fully packed with virions enc­
losed by a membranous structure (Fig. 6). 
There are only few reports on the occurrence 
of such intracytoplasmic inclusions in the BF 
of IBD infected birds (Lunger & Maddux 
1972, Mandelli & Valeri 1972, Hofstad et al. 
1984). 
The virus particles multiplying either in sing­
le or in multiple clusters without any enclo­
sing membrane were seen in lymphoid cells, 
macrophages and light stained reticular epi­
thelial cells (Fig. 5, 7). The virions measured 
40-50 nm in diameter and contained an elec­
tron-lucent to electron-dense core. They we­
re spheroid to hexagonal in shape and arran­
ged in crystalloid pattern. The morphologi­
cal features and the location of the particles 
in the infected cells, in general, resembled 
with the observations of Mandelli & Valeri 
(1972) and Almeida & Morris (1973). The 
kind of cells supporting IBD virus replica­
tion in BF in the present study are in accor­
dance with those reported by Mandelli & Va­
leri (1972) and Kiiufer & Weiss (1976). 
The present study, however, did not reveal 
replication of IBD virus in heterophils as re­
ported earlier by Kliufer & Weiss (1976). A 
few of the infected bursal cells had nuclear 
blebs which have not been reported earlier in 
IBD infection. 
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Sammanfattning 
Electronmikroskopi av Bursa Fabricius hos kyckling 
efter infektion med en vild stam av IBD virus. 
Infekterad kycklingbursa visade inter- och intracel­
luUirt odem, fortiitning och marginering av kiirn­
kromatin, okat antal lysosomer i makrofager och 
lymfocytolytiska foriindringar fran 8 tim. efter in­
fektion. Inklusionskroppar med sfiiriska till sexkan­
tiga viruspartiklar sags i makrofagemas cytoplasma. 
Viruspartiklar under fOrokning i kristalliniska strak 
sags i enstaka eller multipla grupper i cytoplasman av 
makrofager, lymfocyter och epiteliala retikelceller. 
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Figure 1. Plica of IBD virus infected bursa of Fabricius with degeneration and depletion of lymphoid cells in 
cortex (C) and medulla (M). Toluidine blue x 280. 

Figure 2. Bursa! follicles with edema (E) and IBD viral inclusion (arrow) in mononuclear cell. Toluidine 
bluex 1120. 

Figure 3. Bursa of Fabricius showing intercellular edema (E), lysosomes (L) in macrophages (M) and intracyto­
plasmic viral inclusion (arrow). x 3000. 

Figure 4. Dilated endoplasmic reticulum (ER) and condensation of chromatin material (C) in IBD affected 
bursa! cells. x 33000. 



Figure 5. Inter- and intracellular IBD virus particles (V) in bursal cells. x 16800. 

Figure 6. Macrophage showing virus particles in phagolysosome (L) and in inclusion (I) in crystalline 
form. x 16800. 

Figure 7. Bursa! cell with IBD virus particles and fat vacuoles in the cytoplasm. x 4ll00. 




