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The pathological alterations in the 
chicken embryo due to different viral 
infections have been des~~ribed by 
many workers (Williamson et al. 1956, 
Hwang, 1965, Glass et al. 1973 and 
Levisohn and Weisman, 1980). But the 
cellular kinetics and structural changes 
have not been fully investigated. The 
objective of the present investigation 
was to delineate the, sequential 
pathologic changes in the chick 
embryo after experimental infection 
with avian influenza virus. 

Materials and Methods 

Influenza virus type A (A cluck/ 
India/1/85 H9N,) maintained in the 
Department of Microbiology (Sulochana 
et al. 1988) was used for this purpose. 
Tv~~enty number of 9 day old embryo-
nated eggs were inoculated with 0.1 
ml of virus suspension into allantoic 
cavity. An equal number of embryo-
nated eggs were inoculated with 0.1 ml 
of sterile distilled water as controls. 
Tissues from embryos were collected 
at 18h,36h, 48h and 'I2h after inoculation 
in 10% neutral formalin for histopatho-
logical studies. Paraffin sections were 
cut and stained with H & E stain. 

Results 
At 18h post infection (PI) grossly 

the embryos were oedem~atus and was 

diffusely congested. Even though the 
blood ves gels were engorged emi-
gration of granulocytic cells was not 
very much evident. The sinusoids in 
the liver were markedly dilated and 
engorged with erythrocytes. The 
hepatic cells showed moderate degree 
of degenerative changes. Small number 
of mononuclear cells v~•ere noticed. 
There v,~as congestion, focal haemor-
rhage s and moderate a:ilount of 
mononuclear reaction 'in the kidney. 
Regal epithelium showed degenerative 
changes. The. gut epithelium had a 
sloughed up appearance, and the sub-
epithelial mesenchymal cell layer was 
oeden~ous. The pericardial sac was 
patent and s=r:a11 quantity of fluid admi-. 
xed with fibrinous material was noticed 
along with some stellate and fusiform 
cells. Individual myocardial fibres and 
the syncytial groups revealed frag-
mentation. These had a very loose 
arrangement and moderate numbers of 
mononuclear cells were found in the 
tissue. In the lungs there was slight 
oedema and presence of numerous 
mesenchymal type of cells. The 
respiratory bronchioles contained 
cellular debris. 

At 36h PI the intensity of the 
reaction was more than at 18h. Petechiae 
were noticed in the kidney, liver 
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pancreas, and in the pulmonary tissue. 
Myocardial fibres showed extensive 
degeneration and fragmentation. There 
was haemorrhage and moderate mono-
nuclear reaction. There was degene-
ration of the parenchymatous organs 
and diffuse infiltration with mono-
nuclearcells. 

The nature of changes was quali-
tativelysame at 48h, PI but the intensity 
was more severe and involvement 
more wide. The degenerative changes 
were more pronounced in the liver, 
and kidney. Many foci of necrosis 
were seen in the liver. The renal 
epithelial cells also showed severe 
necrosis and there was interstitial 
mononuclear reaction. The myocardial 
fibres were widely separated by 
oedema. Round and stellate cells were 
seen. There was partial lysis of the 
fibres. Numerous spindle shaped 
cells were seen in between the muscle 
bundles, but it is was not quite evident 
whether they were undifferentiated 
mesenchymal cells or developing 
fibroblasts. Different parts of the gut 
showed degeneration of the epithelium 
and leukocytic infiltration in the inter-
stitial tissue. The orbital fossa con-
tained protein rich fluid containing 
large numbers of round cells. The 
oedema and liquifactive necrosis were 
seen in the brain. The chambers of 
the brain contained cellular debris. 
The epithelium lining the respiratory 
pathway showed degenerative changes 
and mononuclear infiltration. In the 
lungs there was oedema and the paren-
chyma contained large number of 
mononuclear cells. 
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At 'I2h PI the changes were more 
intensive than at 48h. In the eye the 
layers of the retina were found 
separated and there was accumulation 
of small quantity of protein rich fluid 
(Fig. 1). In the anterior chamber and 
near the ciliary body numerous round 
cells were seen. In the brain there 
was degeneration and necrosis of 
neurones, liquifactive necrosis and 
haemorrhage (Fig 2). The lesions in the 
respiratory organs was more intense 
than at 48 h. In the heart, there v~ras 
fragmentation ctf muscle fibres and 
massive infiitration of mononuclear 
cells. The pericardial surface had 
fibrin rich exudate. The epithelial 
cells in other locations, especially the 
gut showed varying degree of degene-
ration and necrosis. There was 
haemorrhage, degeneration and ne-
crosis of hepatic cells and renal 
epithelial cells . The glomeruli 
appeared hypercellular. Occasional 
fragmentation of the glomerular tuft 
was seen. Inside the Bowman's 
capsule eosinophilic granular material 
along with desquamated and degene-
rated cells were present (Fig. 3). 

The bursa of fabricius had focal 
necrosis in the lymphoid areas. 
Except for the infiltration of large 
number of monocytoid cells no signi-
ficant change was seen in the thymus. 
Ina few location in the developing 
bone there w2s chondrolysis and 
infiltration with a few number of 
mononuclear cells. 

The tissues from the controls did 
not show any significant pathological 
change. 
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Fig. 1. Eye - 12 day old embryo (Y2h P. I). There is separation of the layers 

of retina and accumulation of protein rich fluid. H & E x 100 

Fig. 2, Brain - 12 day old embryo (Y2h F. I.). 
Liquefactive necrosis and haemorrhage. H & E x 100 
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Fig. 3. Kidney - 12 day old embryo (Y2h P. I.). Degeneration and necrosis of 
tubular epithelium. Haemorrhage and hypercellularity of glomeruli seen. H & E x. 400 

Discussion 

The response of the chick embryo 
to the inoculation of avian influenza 
virus was general, with vascular, 
cellular and degenerative reactions. 
Eventhough there was generalised 
congestion, emigration of heterophils 
was not a characteristic feature. The 
virus might have caused severe 
vascular injury especially to the endo-
thelium as revealed by oedema in 
many locations including the brain. 
Occasionally haerr~orrhage was also 
noticed. It was very evident that the 
virus had marked cytotoxic action 
since there was degeneration and 
necrosis of cells of the parenchymatous 
organs. In the hart there was myolysis 
and oedema. It is not definite whether 
the generative changes of the neurons 
of the brain were primarily due to 
action of the virus or secondarily due 
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to the severe oedema that was mani-
fested. 

The cellular reaction was mainly 
mononuclear and by light microscopy 
it was found difficult, to identify 
whether they are lymphoid cells or 
ma ;rophages or other undifferentiated 
cells of the haemoblastic type. It was 
not evident from this study whether 
the relative failure of emigration of 
heterophils was due to the functional 
incompetence of the cells because of 
the early stage of the embryo or to 
the inability of the embryo to respond 
to the chemical mediators or due to 
the inability of the embryo to elaborate 
the chemical mediators for emigration. 
It would be worth while to study 
this aspect to clarify at what age 
the chicken embryo can respond to 
chemical mediators and initiate cellular 
reaction. 
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8ummazy 

The sequential pathologic changes 
in the chick embryo infected with in-
fluenza virus were described, 
Degenerative and necrotic changes 
were seen in rriost of the organs. 
Oedema was very prominent. Hetero-
philicinvolvement was not a characteri-
stic feature of the embryo response to 
Avian influenza virus. 
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