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SUMMARY

Nervous signs and diarrhoea were investigated in four pigeon lofts at
Assiut and Sohage governorates. Viruses were isolated in allantoic sac of
10-day-old chicken embryos, and produced curling of embryos and
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deformity of toe fingures on first passage. The isolated viruses produced
haemagglutination (HA) of chicken RBCs. The serological testing by
haemagglutination inhibition (HI) revealed that HA activity of isolated
viruses was inhibited by antisera raised against Newcastle disease virus
(NDV) while in same way, antisera from diseased pigeons inhibited the
HA activity of NDV (LaSota). Sedemint prepared from allantoic fluids
containing the virus was examined by transmission electron microscope
(TEM). Virus morphology was similar to that of paramyxoviruses
(PMVs). TEM of brain tissues from infected embryos showed viral
particles in different stages of cellular infection and budding.
Polypeptide profiles of the isolated viruses and LaSota virus were
studied by SDS-PAGE and found to share several protein bands of
mol.wts. 180,110,75,60, 55 and 40 kDa. Forty kDa Protein band was
expressed in all tested viruses but stained dense in all viral isolates than
that of LaSota virus. Basing upon HA and HI activities,virus
morphology, and polypeptide profiles, it was concluded that the isolated
viruses were related to paramyxoviruses.

Key words: Pigeon-Paramyxovirus-Polypeptides-Ultrastrutural
Pathology.

INTRODUCTION

Avian paramyxoviruses of serotype-1 (PMV-1) were known to
infect racing pigeons and other members of the Columbidae family
(Lancaster and Alexander, 1975). PMV-1 of racing pigeons was first
reported in Sudan and Egypt by Avian Study Group (1984) and
Alexander (1985). Naturally occurring Newcastle disease (ND) in
pigeons have been reported in Egypt by Ahmed and Reda (1967) and El-
Zanaty et al. (1988). Pigeons were known to be relatively resistant to
natural infection with NDV until Vindovogel et al. (1982) reported the
recovery of a lentogenic strain from pigeons.

The similaity of PMVs in possessing haemagglutination (HA)
and inhibition of this character by specific antisera through
haemagglutination inhibition (HI) test requires further tools of
differentiation between different serotypes. Consequently, this work was
directed to characterize virus isolates from infected pigeons by
transmission electron microscopy and furthermore by studying the SDS-
PAGE profile of the virus structural polypeptides.
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MATERIALS and METHODS
Diseased birds: :
Four pigeon lofts, two at Assiut governorate (Mangabad) and two
at Sohag provience (Gizerit El-Mabda) were manifested by nervous
signs and diarrhoea, as well as variable rates of morbidity and mortality.
Clinical data are shown in the following table :

Locality | No.of | Age No. of birds Morbidity | Mortality
birds | (month) | Diseased | Dead (%) (%)
Mangabad 150 3 65 45 433 30
Mangabad 100 9 30 15 30 15
G.El-Mabda | 400 18 80 60 20 15
G.El-Mabda | 600 15 220 120 36.7 20

Clinical signs manifested by diseased birds and necropsy findings
encountered in dead birds were studied and described.

Microbiological examination:

Viral isolation:

Viral isolation was directed to viruses causing nervous
manifestations in pigeons, either Herpes or Paramyxoviruses.
Differentiation was done by HA test. In each of the affected lofts, brain
samples were collected from the dead birds (pooled sample) and sera
from diseased birds were obtained for serological testing. Pooled sample
was homogenized to prepare bacteria-free suspension which was
inoculated into allantoic sac of 10-day-old embryonating chicken eggs.
Three passages were done for viral propagation.

Bacteriological examination:

Culturing was done from brain and parenchymatous organs of
affected birds on MacConky’s agar and Selenite F broth to exclude
E.coli and Salmonella spp. infections.

Viral identification:
a- Haemagglutination test (HA):

Rapid HA test: The propagated virus was tested by rapid slide
HA test using 10% washed chicken RBCs.

Microtiter HA test: It was performed using 1% washed chicken
RBCs in ten two-fold dilution.

b- Haemagglutination inhibition (HI) test: This serological test was
done twice. One time using antisera from diseased pigeons against
embryo propagated -LaSota virus and the other time using antisera
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obtained from NDV- vaccinated chickens (antibody titer 1: 128) against
embryo propagated- pigeon virus. The test was performed by microplate
HI test (ten - two fold dilution) according to Beard and Wilkes (1973).
¢- Transmission electron microscopy (TEM) of the isolated virus:

This was done by the procedure of sediment preparation.
Embryonic fluids obtained from the inoculated eggs was centrifuged at
15.000 rpm for 1 h. The supernatant was discarded and the sediment
pellets were fixed by immersion in 5% buffered glutaraldehyde at 4°C
for 15 h. The fixed pelletes were processed for TEM, as done for tissues,
and examined for the presence of viral particles.

Sodium dodecyl sulphate polyacrylamide gel electrophoresis (SDS-
PAGE) of viral structural polypeptides:

The four virus isolates were propagated by three passages in
allantoic sac of 10-day-old chicken embryos. The allantoic fluids were
harvested from dead embryos and filtered through 0.45 micron- filter
membrane. Virus was pelleted by centrifugation at 16.000 rpm for 1 hr.
The virus pellet was resuspended 1 : | weight per volume (W/V) in 2X
sample buffer (12.5 mM tris-HCl, pH 6.8; 1% SDS; B-mercaptoethanol;
2% glycerol and bromophenol blue) and the mixture boiled 60-90
seconds at 100°C in boilling water bath. Stacking gel (4%) consisted of
0.5 M Tris HCI (pH 6.8), 1% SDS, 30% N,N-methylene-bis-acrylamide,
10% amonium persulfate (APS) and tetramethylene diamine (TEMED).
Separating gel used was 10% concentration. Prestained molecular weight
marker (Sigma) was applied. Electrophoresis was done in Protean TM I1
(Bio-Rad Lab., Richmond, California, USA). Running conditions
applied as 30 volts for 30 min in stacking gel followed by 100 volts for
90 min in separating gel. The whole virus polypeptides were detected by
staining with coomassie brilliant blue R-250 dissolved in 25% methanol,
10% glacial acetic acid in distilled water for 60 min with gentle shacking
and destained for 10-12 h (Laemmli, 1970).

Histopathology:

Representative samples from brain, lung, kidney, heart, liver and
spleen in addition to all other organs and tissues, obtained from
inoculated chicken embryos were fixed in 10% neutral buffered
formalin. The fixed tissue samples were processed routinely for paraffin
embedding technique. The embedded tissues were sectioned at 3 pm and
stained with haematoxylin and eosin (HE) (Bancroft and Stevens, 1982).
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TEM of brain tissues:

Immediately after removal of the brain tissues from the
inoculated embryos, 1 mm cubes were chopped and fixed by immersion
in 3% buffered glutaraldehyde at 4°C. Tissue samples were then post-
fixed in 1% osmium tetroxide, dehydrated in upgraded ethanol series and
finally embedded in Epon 812. For orientation and localization, semi-
thin sections were made and stained with 1% toluidine blue.
Accordingly, ultra-thin sections were prepared, double stained with
uranyl acetate and lead citrate and examined under transmission electron
microscope (TEM) (JEOL, 100 CX II ) operated at 80 Kv.

RESULTS
Clinical examination:

Diseased pigeons of different ages at different localities showed
nervous manifestations (tremors, circling and backward movement,
torticollis). Moreover, various degrees of greenish watery diarrhea was
observed. Morbidity ranged from 20-43.3%, while mortality varied from
15-30%. Higher morbidity and mortality occured in birds aged 3 months.
The age susceptibility recorded in this study varied from 3-18 months.
Necropsy findings were represented by congestion of brain, liver, spleen
and kidney as well as excess catarrh on the intestinal mucosa.

Viral isolation:

Inoculated embryos were found dead 3-6 days postinoculation
on the first passage and showed dwarfing and deformity of toe fingers.
On third passage, embryos had died within 48 h and lesions were
manifested by enlargement and mottling of liver and congestion of
kidneys.

Bacterial isolation:

Trials for bacterial isolation from brain, liver, spleen and kidneys
of dead pigeons were unsuccessful.
Viral identification:

a- HA test:

Rapid HA test done on allantoic fluids of all inoculated embryos
was positive. Variable titers of microplate HA test was demonstrated. On
first passage, the titers ranged from 8-16, and increased on the second
and third passages to 64 and 256-1024, respectively.
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b- HI test:

The isolated virus tested against NDV antisera showed positive
HI titer, while antisera from diseased pigeons gave HI titer ranged from
32 to 128 against embryo-propagated LaSota virus.
¢- TEM of the isolated virus:

Sediments prepared from the embryonic fluids revealed the
presence of mature viral particles (200-350 nm) which had distinct
internal helical structures of nucleocapsids (15-17 nm in diameter) and
surface spikes (projections) (Fig. 1).

SDS-PAGE of viral structural polypeptides:

Polypeptide profile of the four virus isolates demonstrated
complete similarity (Fig. 2). Difference was only at 47 kDa. There was
major protein sharing among all isolates at mol. wt. of 110, 75, 60, 55
and 40 kDa. Other polypeptides at 180, 135 and 42 kDa were
demonstrated in the four isolated viruses. The PAGE profile of LaSota
virus polypeptides shared with the isolated viruses in seven polypeptides
at mol. wt. of 180, 135,110, 75, 60, 55 and 40 kDa. Only there was a
structural difference at 40 kDa where it was more dense or stained
heavily in case of isolated viruses than that of LaSota virus

Fig. 1: Viral particle with spikes (surface projections) (small arrow) on
its external membrane and internal filamentous coiled
nucleocapsid of helical structure (twisting loops) (large arrow).
Sediment prepared from embryonic fluid. Transmission
electron micrograph. X 150.000.
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Fig. 2: SDS-PAGE profile of structural polypeptides of LaSota virus
(lanel) and isolated viruses (Lanes 2, 3, 4 and 5). Lanes 2 and 3
(viruses isolated from Assiut governorate). Lanes 4 and 5
(viruses isolated from Sohag governorate). M (prestained
molecular weight marker). Thin arrows indicate mol. wt. of 180,
135, 110,75, 60, 55 and 40 kDa. Thick arrows indicate mol.wt.
of 180, 135,110, 75, 60, 55, 42 and 40 kDa in lanes 2, 3, 4 and
5. Single arrow in lane 4 indicate an additional mol. wt. of 47
kDa in lanes 4 and 5.

Histopathology:

The most pronounced histological changes were seen in the brain
of the inoculated chicken embryos. Microscopical examination of brain
tissues of the inoculated embryos revealed obvious neuronal
degenerative changes (mainly in mid brain and brain stem) which
involved cell swelling, chromatolysis and fading of the nuclear
chromatin (Fig. 3) In addition to the degenerative changes, evidence of
neuronal necrosis was also detected. The necrotizing changes were in the
form of nuclear condensation (pyknosis), increased staining affinity of
cytoplasm and even shrinkage of the whole cell. As a reaction of the
brain tissue against the degenerated and necrosed neurons, the microglial
elements were discerned gathering around the affected cells (Sattelitosis)
(Fig. 4). Also, neuronophagia was detected. Spongy status, due to
demyelination, was noticed in the brain stem. Perivascular lymphoid cell
cuffing was also observed. Pericellular and perivascular edema was
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apparent. In the cerebellum, Purkine cells were swollen, disorganized
and showed various degrees of chromatolysis. Mild lymphoid cell
infiltration was also noticed in the parenchyma of the examined liver,
kidneys and pancreas. No comparable histological changes were
observed in other organs and tissues.

TEM of the brain tissues:

Both mature and immature free viral particles were detected in
the examined brain tissues of the inoculated embryos. The viral particles
were mainly found in the neurons of the cerebral gray matter. Mature
viral particles were pleomorphic measuring 110-150 nm and composed
of nucleic core and external membranes. The nucleic core was bulit-up
from central fine filamentous material (helical structure) and peripherally
arranged nucleo-capsids (capsomeres). The latter appeared as electron-
dense rounded structures (5-7 nm) which were arranged peripherally just
beneath the internal membrane of the viral particle. External membrane
of the viral particles had fringed appearance made by the surface
projections(spikes) (8-10 nm in length) which appeared as radiating fine
processes. Degenerated viral particles were also found and recognized by
their incomplete enveloping membranes and the released nucleic
material. Immature viral particles had no enveloping membranes and
only composed of electron-dense core. Budding viral particles from cell
membranes were frequently observed (Figs. 5, 6). The particles seemed
to acquire their enveloping membranes during process of budding. The
budding particles also had spikes (Fig. 7). Electron-dense rounded or
ovoid nucleocapsids aligned just beneath the internal membrane of viral
particles were obviously noticed (Fig. 8). Neurons harbouring the viral
particles had numerous free ribosomes and dilated RER. Mitochondria
were swollen and their cristae were deteriorated.

DISCUSSION

Recently, a problem of nervous signs in pigeons is frequently
occurring in Upper Egypt. Pigeons have been considered rather than
resistant to Newcastle disease and only velogenic strains can evoke CNS
symptoms. PMVs with strong serologic relations to NDV were isolated
in Europe from domesticated pigeons (Richter, 1983). In the present
work, four pigeon lofts suffered from nervous signs and diarrhoea,
together with high morbidity and mortality rates. The dead birds did not
convey any pathological lesions except that related to congestion of
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brain, liver, spleen and kidneys as well as severe enteritis. Several
researchers (Hamson et al., 1989; Shakal, 1989; Pennycott, 1994; Yang-
ChengYao et al., 1997) dscribed the disease occurrence in pigeons as due
to PMV-1 or NDV which belong to the same group. This came in
agreement with the present findings. Currently, viral isolation was tried
from brains of dead pigeons in embryonating chicken eggs via allantoic
sac route by several consequent passages. Roy and Venugopalan (1998)
in India characterized three isolates from pigeons closer to LaSota virus.
Also, Gurkirpal-Singh (1993) recovered PMV from racing pigeons
during Severe outbreak in India and the isolated virus had a mesogenic
character and related antigenically to NDV. Kaleta and Baldouf (1988)
described the occurrence of lentogenic NDV in free living birds. The
virus HA titer on first passge was low, but increased by second and third
passages. Furthermore, the isolated viruses tested by HI against anti-
NDV antisera and gave positive results, while antisera from diseased
pigeons could inhibit the HA of vaccinal strain (LaSota virus) and the
recorded titer ranged from (32-128). Such firdings regarding antigenic
and serologic relation between PMV-1 and NDV were published by
several authors (Biancifiori & Fioroni, 1983; Pennycott, 1994 and El-
Sisi et al., 1995). The more serious problem is the possibility of viral
transmission to other domestic poultry through infected or diseased
pigeons. This is in keeping with the findings of Alexander et al. (1985)
who reported ND outbreaks in fowls in Great Britain caused by pigeon
PMV-1 viruses.

Differentiation of avian paramyxovirus isolates may be made by
HI and a comparison of other properties including structural polypeptide
profile (Alexander and Collins, 1981).

In this respect the isolated viruses with HA and HI activity
expressed different protein and glycoprotein antigens. LaSota strain was
used for control and comparison. SDS-PAGE polypeptide profiles of the
isolated viruses and LaSota virus revealed separation of nine proteins or
glycoproteins. The isolated viruses were closly similar to each others
regarding their polypeptide profile. Furthermore, these viruses shared
seven bands of mol. wts. 180, 135, 110, 75, 60, 55 and 40 KDa,
indicating their similarities. There were additional bands expressed by
isolated viruses at mol wts. of 47 and 42 kDa. Many authors described
the structural polypeptides recorded in present investigation specially
those of mol. wts. 180, 110, 75, 60, 55, 47, 42 and 40 kDa (Mount Castle
et al., 1971; Moore & Burke, 1974; Hightower et al., 1975; Shortridge et
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al., 1980 and Alexander & collins, 1981). They also found these
similarities among groups of PMV-1 and NDV. The high percentage of
similarity between isolated viruses and LaSota virus in HA, HI patterns,
TEM of the virus and SDS-PAGE profile gave great support to the
nature of the isolated viruses as PMV-1 similar to NDV variants
infecting pigeons. This openion may be explained by Russell and
Alexander (1983) who clarified the difference between pigeon PMV-1
(PPMV-1) and NDV in possession of 7 specific antigen components by
NDV while PPMV-1 has only 3. Furthermore, only 2 of the components
of PPMV-1 were shared with those of LaSota. Also, Alexander &
Collins (1981) reported that NDV have two envelop glycoproteins and 7
polypeptides. For more explanation, the relationships among the
polypeptides of NDV were studied using both kinetic and tryptic peptide
analysis, there were at least six unique viral polypeptides named L, HN,
F (60 kDa), NP (56 kDa), 47 kDa and N (41 kDa) proteins (Hightower et
al., 1975). In this work, similar molecular weights were demonstrated.

In brief, polypeptide analysis of avian PMVs cannot be
considered as a method suitable for routine typing but may will be
usefull for confirming the uniqueness of any future avian PMV isolates
that appears to represent a new serotype.

The observed morphopathological changes in the inoculated
embryos conform with those reported on paramyxovirus infections
(Beard & Easterday, 1967; Wilczynski et al., 1977 and Beard & Hanson,
1984). The histological changes involved degenerative neuronal changes,
demyelination, microglial reaction and perivascular lympoid cell cuffing.
In other words, the histological picture was that of non-purulent
encephalitis.

Electron microscopy of the virus-infected neuronal cells
indicated that the replication of the studied virus had taken place
exclusively in cytoplasm. No evidence of intranuclear viral replication
was detected. Cytoplasmic assembly confirms that the investigated virus
belongs to RNA-group of viruses.  Some RNA viruses can bud from
intracytoplasmic membranes such as cytoplasmic vacuoles derived from
endoplasmic reticulum or Golgi complex (Murphy et al., 1970). The
currently examined virus was obviously seen budding from plasma
membrane of the infected neuronal cells. Also, the virus was noticed free
in cytoplasm and also in extracellular locations. As in case of other RNA
viruses, the viral core (nucleocapsid, viral protein) seemed to be
assembled in cytoplasm and thereafter acquire its membranous coat by
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budding through plasma membrane of the infected cells. This concept is
in line with the reported replication strategy of paramyxoviruses
{Holmes et al., 1969; Grimley & Friedman, 1970; Zlotnik & Harris,
1970; Boulton & Webb, 1971 and Whitefield etal., 1971). The viral
envelope proteins are incorporated into discrete regions of cell
membrane and then viral nucleocapsid aligns beneath these area. Spikes
(surface projections) appear at the same time on the outer surface and
finally the mature viral particles can bud. The similarity in structure
between the host cell membrance and external viral membrane
substantiates this replication strategy. The configuration and assembly
mode of the presently demonstrated virus is consistent with that of the
members of Family Paramyxoviviridae, Genus Paramyxovirus (Finch &
Gibbs, 1970; Donelly & Yunis, 1971; Mclean & Doane, 1971; Cheville
& Beard, 1972; Seto et al., 1980; Castleman, 1984 and Hanson et al.,
1989).

Conclusively, the relationship in HA and HI activities,
pathological features, viral morphology and polypeptide profile suggest
that the presently isolated viruses belong to PMV-1 or their NDV
variant.
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