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SUMMARY

Pigeons in two lofts (n=250, 150) aging 9-18 months in Assiut
goverhorate  manifested nervous signs and diarrhoea, Morbidity and
mortality percentages in the affected two lofts were 90%, 80% and 85%,
75%, respectively. Iistopathological examination of the brain tissues, in
addition to other organs, of the infected pigeons was carried out. There
was neuronal degeneration in the form of chromatolysis followed by
microgliosis, demyelination, satellitosis and neuronophagia. These
chenges were observed in the mid-brain and brain stem. Mature viral
particles were detected in the cytoplasm of neurons of the cercbral gray
matter. Each viral particle was composed of filamentous core
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(nuclcocapsids) and external enveloping membranes which had radiating
projections (spikes). The morphology of the viral particle was similar to
that of paramyxoviruses. It was concluded that paramyxovirus infection
of pigeons in Egypt should be considered when a neurological discase is
investigated.
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INTRODUCTION

Viruses which cause nervous manifestations in pigeons include
herpesvirus  (pigeon  herpes enccphalomyelitis virus, PHEV) and
paramyxoviruses (Al Falluyji et al., 1979; Tantawi et al.. 1979: Al
Sheikhly et al.. 1980: Russel & Alexander, 1983; Kalcta et al., 1985:
Carranza et al.. 1986 and Wilson, 1986).

Avian- paramyxoviruses (PMVs) include 9 serotypes from PMV-1
to PMV-9 (Alexander, 1986). Although Newcastle disease virus (NDV)
(PMV-1) is thc most important member, the other paramyxoviruses are
also responsible for serious discases (Alexander, 1997). Tn many
countries, paramyxoviruses have been incriminated in the development
of natural pigeon infections which are characterized by nervous signs
(Kalcla et al., 1985; Mangat ctal., 1988; Ilamson et al., 1989; Shakal,
1989; Barton et al., 1992; Berger, 1992; Duchatel et al., 1992; Kosters et
al,, 1992: Johnston & Key, 1992; Al-Afaleq-Al et al., 1993; Gurkirpal-
Singh, 1993 and Pennycoll, 1994). Also, the nervous discasc in pigeons
has been successfully induced by experimental infection of PMV (Ll
Mubarak et al., 1990 and El-Sisi et al., 1995).

Pigeon paramyxovirus infection in Egypt was first reported by
Avian Study Group (1984). The discase in Egypt was diagnosed for the
first time as ND outbreak in pigeons (Ahmed and Redda, 1967).
Mohammed et al. (1978) attributed a similar pigeon discase to
herpesvirus, Later, Shakal (1989) identified the aetiological agent as
PMV-1.

In Assiut and Sohag governorates paramyxovirus infection of
pigeons was studied by Ibrahim et al. (2000). The virus was
characlerized by electron microscopy. haemagglutination (HA) and
haemagglutination inhibition (HI) activities and polypeptide profiling.
However, the described pathological picture was that of the inoculated
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chicken cmbryos, Therefore, the objective of the present study was to
illustrate the morphopathological picture in the infected pigeons.

MATERIALS and METHODS

Infected pigeons:

Rirds in two pigeon lofts (n=250. 150) aged 9-18 months at
Assiut governorate manifested nervous signs (poor balance, moving
backwards and in circles, ataxia, torticollis and hcad tremors) and
grcenish watery diarrhoea. The birds were inappetant and emaciated.
Morbidity and mortality in the affected two lofts were 90%. 80% and
85%. 75%. respectively
Gross pathology:

Brain tissues and other visceral organs were examined [or the
existence of gross pathological changes.

Histopathology:

Brain tissues, in addition to other organs and tissues including
liver, lungs, kidneys, heart, spleen and bursa obtained from freshly dead
and sacrificed diseased pigeons were fixed in 10% neutral buffered
formalin. Fixed tissues were processed routinely for paraffin embedding
technique, sectioned at 3um and stained with hematoxylin and cosin
(HE) (Bancroft and Stevens, 1982).

Transmission electron microscopy:

Immediate fixation of the brain tissues (lmm cubcs) removed
from infected birds was carried out by immersion in 4% buffered
glutaraldehyde (4°C). Fixed tissues were post-fixed in 1% osmium
tetroxide, dehydrated in up-graded cthanol series and embedded in Epon
812. Semi-thin sections stained with 1% toluidine blue were examined to
localize the desired tissues. Consequently, ultra-thin scctions were
prepared, double stained with wuranyl acetate and lead citrate
(Johannessen, 1978) and cxamined under transmission electron
microscope (TEM) (JEOL 100 CXIT) operated at 80 kv,

RESULTS
Gross findings:
No rcmarkable gross changes other than congestion were
detected in the cxamined brain tissues. Also, other viscera were
congested. Excess mucus was noticed on the intestinal mucosa.
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Histopathology:

Histological changes of the examined brain tissues were the most
remarkable. These changes were represented by degenerative and
necrotic  changes of the neuronal cells in mid-brain and brain stem.
Neuronal cells showed swelling, decreased density ol Nissl’s substance
(chromatolysis),  dispersion  of the nuclear chromatin  and
peripheralization ol the nuclei (Fig. 1). At some locations. there were
also necrotic changes evidenced by nuclear pyknosis. cytoplasmic
hypereosinophilia and cell shrinkage. Focal and diffusc reaction of glia
cells (microgliosis) were noticed (I'ig. 2). Also, the reacting glia cells
were seen surrounding the affected neurons (satellitosis) and this was
associated with neuronophagia (Fig. 3).

In brain stem and corpus callosum, demyelination of nerve fibers
was observed (Fig. 4). Lymphoid cell cuffs were seen surrounding the
brain capillarics. Edema in the brain tissue was either pericellular or
perivascular. Disorganization and chromatolysis were the prominent
changes of Purkinje cells of the cerebellar cortex.

As regard to other tissucs, interstitial lymphoid cell infiltration
was observed in heart (Fig. 5), liver, kidneys (Fig. 6) and pancreas. The
ccllular infiltration was accompanied with parenchymal degencrative and
necrotic changes in the corresponding tissucs.

Transmission electron microscopy:

Viral particles were detected in the cytoplasm of neurons in
cerebral gray matter. The pleomorphic viral particles measured 130-160
nm in diameter. Lach viral particle was composed of a core and
enveloping membranes (Figs. 7&8). The nucleic core was in the form of
central filamentous material and peripheral capsomercs (nucleo-capsids).
Surface projections (spikes) (7-12 nm in length) gave a fringed
appearance to the external membrane of the viral particles. Viral
particles were also prsent within cytoplasmic vacuoles (Fig. 9). Some
scattered immature viral particles, composed of nucleic core without
enveloping membrane were also noticed. Some of the viral particles
which had incomplete enveloping membrane represented degenerated
viral forms. Budding viral forms were also observed in closc association
to cell membranes of the infected cells (Fig. 10). Certain segments of the
cell membrane were of higher electron density and beared spikes similar
o those of the viral particles. Mitochondria in the infected cells were
apparently swollen. Free ribosomes were numerous and RER was dilated
with the presence of abundant amorphous material in their cisternac.
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DISCUSSION

The present study demonstrated that the inlecting virus can
produce pathological changes in brain tissues. In this respect, severe
cconomic losses duc to neurological signs and high mortality were
reported in pigeons and other members of Cloumbidae family infected
with avian paramyxoviruses (Lancaster and Alexander. 1975).

The observed pathological picture bears some similarities to that
of NDV (PMV-1) infection (Alexander, 1997).

Absence of any noticcable gross lesions in the brain tissues of
present cases arc in line with the various reports on paramyxovirus
infections (Barton et al., 1992; Johnston and Key. 1992). The observed
histological changes in the brain tissues included neuronal degenerative
changes, microglial reaction and demyelination. This picture is that of
non-purulent encephalitis which conforms with that reported on
paramyxovirus infections (Beard & Easterday, 1967; Wilczynski et al..
1977 and Beard & Hanson, 1984).

As demonstrated by electron microscopy, the viral particles were
only detected free in cytoplasm of the infected neuronal cells. This
finding may indicate that replication of the infecting virus occurred only
in cytoplasm as in casc of other RNA-group of viruses (Holmes et al.,
1969).  Budding viral forms were also seen in the cxamined brain
tissues. Configuration of the present infecting virus is identical to that
reported in the recent study of Ibrahim et al. (2000} which dealt with
similar cases. In the latter study the infecting viral particles were seen
obviously budding from the infected neuronal cells of the inoculated
chicken embryos. This may indicate the high infectivity of the examined
virus.

The detected viral particles were built-up of filamentous core
(nucleocapsid) and external envelope. The replication strategy ol
paramyxoviruses is based upon assembly of viral nucleocapsid in
cytoplasm and thereafier acquircment of the external membranous coat
by budding through cell plasma membranc (Holmes et al., 1969; Grimley
& Fricdman, 1970; Zlotnik & Harris, 1970; Boulton & Webb, 1971 and
Whitefield et al., 1971). As illustrated here, the filamentous
nucieocapsids of paramyxoviruses arc usually aligned beneath the
exicrnal envelope. Spikes (surface projections) appear on the outer
surface of mature viral particles just before budding. Bricily, the
illustrated viral structure and the suggested assembly mode are in
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agreement with that reported on members of family Paramyxoviridac,
genus Paramyxovirus (Finch & Gibbs, 1970; Donelly & Yunis, 1971:
Melean & Doane, 1971; Cheville & Beard, 1972; Seto et al., 1980 and
Castleman, 1984).

Although outbreaks of herpesvirus encephalitis in pigeons were
reported  in Egypt by some workers (Mohammed et al., 1978; Tantawi ct
al., 1979: Tantawi & llassan, 1982 and Abd-El-Motelib et al., 1994), no
evidence of herpesvirus infection was recognized presently. The present
virus morphology is different from that of herpesvirus and the
intranuclear inclusions in neuronal cells of cerebellar cortex diagnostic [
orherpesvirus infection (Carranza et al., 1986 and Christopher etal.,
1993) were not detected. Recently, the incidence of outbreaks of
paramyxovirus infection in pigeons was incrcascd. In onc of the most
recent studies (Aly, 2000) 20 isolates of paramyxoviruses were
recovered from 40 pigeon outbreaks,

Conclusively, the role of paramyxoviruses in causation of
nervous diseases in pigeons should be considered together with the other
suspected  viruses such as herpesvirus. Isolates of PMV-1 infecting
pigeons  were found highly pathogenic for chickens (Aly, 2000). Thus, it
is reasonable to conclude that paramyxovirus infection ol pigeons
represents  a great risk for chicken flocks as the infected pigeons mav act
as long-term disseminators.
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LEGENDS FOR FIGURES

1: Brain of an infccted pigeon showing neuronal degenerative
changes, including cell swelling, chromatolysis (arrow) and
peripheralization of nucleus. Note the pericellular edema
(arrowhead). HE. X160

2: Diffuse microgliosis in the brain tissue of an infected pigeon. The
microglia cells arc mainly gathered ncarby the degenerated
neurons. HE. X160

3: Satellitosis and neuronophagia (arrow) in the brain of an infected

pigeon. HE. X 160

4: Demyelination in the brain stem of an infected pigeon, The

demyelinating process gives the brain lissue a spongy status.
HE. X 160
5: Interstitial Jymphoid cell infiltration in the myocardium of an
infected pigeon. The infiltrated area reveals myodegeneration
and myolysis. IIE. X 160

6: Kidney of an infected pigeon showing interstitial lymphoid cell
infiltration. HE., X 160

7. Transmission electron micrograph showing mature viral particle
(arrow) in the cytoplasm of a ncuronal cell in the cerebral
gray matter of an infected pigeon. X 27420

8: Iligher magnification for I'ig. (7). Note the filamentous nuclear

core (nucleocapsids) (arrow) and the external enveloping
membranes (arrowhead). Transmission clectron micrograph.
X 42400

9: Rounded viral particles (arrows) in the cytoplasm of a ncuronal

¢cell, The particles possess distinct enveloping membrane and
surface spikes. The mitochondria (m) are swollen, Cerebral
gray matter of an infected pigeon. Transmission clectron
micrograph. X 27500

g. 10: Budding viral forms (arrow) in close association to the infected

neuronal cells. Certain segment of the cell membrane
(arrowhead) is of higher electron density and has spikes on
its outer surface Transmission electron micrograph. X 26200.
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