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SUMMARY

Monolayer tissue cultures of chicken embryo fibroblast (
CEF ) cells infected with avian influenza virus isolate were
examined by the hematoxylie and eosin ( H & E ) staining and
indirect immunoperoxidase test for studying the cytopathogenic
effect of the virus. Cytopathological changes which occurred in
the uncleus of infected cells included nuclear and nucleolar
hypertropy, chromatin margination and intranuclear inclusions.
- The most striking cytoplasmic change were the presence of
perinuclear. eosinophilic inclusions at 22-36 hours post
inoculation ( p. i.). Vacuolization, and granulation were also
observed. Indirect immunoperoxidase (IIP) test
demonstrated the localization of influenza virus antigens in
infected cells. A positive peroxidase reaction observed in the
nucleus and cytoplasm were similar to those shown in
hematoxyline and eosin staining.

INTRODUCTION
Strains of influenza A viruses are capable

of propagating in several types of primary cell cultures and
established cell lines leading to induction of cytopathic effect
( CPE ) (1,2,3,4). Studies carried out on the formation of
- CPE reveal the presence of a relationship between the
degree of CPE and the virulence of the infecting

influenza virus  strain.Highly pathogenic viruses produce
CPE, both with and without trypsin, while viruses of low
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virulence produce CPE only in the presence of trypsin ( 5, 6 )
The degree of CPE has also been associated with the infected

cells ( 7 ). The paper reports the cytopathogenicity
studies of the avian influenza virus H4N; subtypes, which
isolated from passerine birds .

MATERIALS AND METHODS

Virus:

Influenza virus A/magpie robin/ 23 / 89 isolated from
passerine birds, were identified as H4N; ( 8, 9 ) Stock
preparations were made by inoculating a 10° dilution of
concentrated virus suspension, into the allantoic sac of 10 — 11
day old chick embryos. After 48 hours of incubation at 37 C °
the allantoic fluid were pooled and tested for hemagglutinating
activity and bacterial stenhty The allantoic fluid containing virus
had an infectivity of 10 fifty percent tissue culture infective
dose ( TCIDsg ) per ml. The virus was stored at —70C?° until it
was used .

Cell culture and infection :

Monolayer of CEF cultures were grown on
coverslips placed in tissue culture leighton tubes
containing minimum essential medium ( MEM ) with
10% inactivated faetal bovine serum ( FBS ). CEF cells
were inoculated with 0.1 ml of undiluted
infectious  allantoic  fluid  which contained
approximately 10%° TCIDsy/ ml. Tubes were incubated
at 37 C° with MEM containing 5 ug per ml trypsin

Antisera

Hyperimmune serum was prepared according
to the method of Alexander et al. (6)

Cytopathogenic Studies:

At timed intervals ( 0,2,4,6,9,12,16,19, 22,
24,36, 48, 72 & 69 hours ) post inoculation, control and
infected monolayers on coverslips were removed for
studies of CPE. H.and E stain and IIP were used according
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to the methods of ( 10 and 11).

RESULTS

Hematoxyline and Eosin Staining

Cytopathic effect was first observed at six hours p. i. with
influenza A (Hs N3 ). The changes were observed in the nuclei
of infected cells. The affected nuclei were purplish in colour,
and mottled due to aggregation of chromatin . The first signs of
granulation a ppeared at nine hours p. i., as diffused, fine
uniform granules ( Fig. 1).

At 12 hours p. i., small , poorly stained, single basophilic
~nuclear inclusions surrounded by a clear zone ( Fig. 1 ).
Nuclear changes seen at 24 hours included nuclear and
nucleolar dissolution, nucleolar pyknosis and rupture of the
cells. With further incubation, the number of cells with nuclear
changes decreased. At 22 hours p. i., small, irregular and lightly
stained eosinophilic cytoplasmic inclusions were observed in
the perinuclear portion of cytoplasm ( Fig .2 ) and they were
also observed at 24 and 36 hours p. i. Numerous small
vacuoles were observed at 48 hours p. i. Presenting a
foamy appearance (Fig. 3 ) The morphological
changes proceeded to complete destruction of cell layer
about 72 to 96 hours p. i.

Indirect Immunoperoxidase

. At two hours p. i. CEF cells fail to react positively
either in intracellular spaces or on the surface the cell
membrane. At four hours p. i., the cytoplasm of infected cells
showed positive peroxidase reaction of infcted cells showed
positive  peoxidase reaction ( brown colouration )
whereas the nucleus appeared unstained . A marked

peroxidase reaction localized in the nuclei, was first
detected six hours p. i.
At nine hours p. i., localized areas of nuclei of

CEF were stained brown. Fine aggregates of granular
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character were found near the nucleoli . Enlarged nuclei were
clearly visible with hypertrophied nucleoli, bordered with a
- brown demarkation line.

At 12 hours p. i., dark brown stained inclusions were
clearly visible in the nuclei of infected cell cultures ( Fig. 4 ). At
16 to 18 hours p. i., positive peroxidase reaction was revealed
on nuclear membrane, as dark brown perinuclear, cytoplasmic
inclusions  in infected cells. An obvious increase in darkness
of brown staining of perinuclear cytoplasmic inclusions was
observed at 22-24 hours p. i. (Fig 5).

At later stages of infection, sever degeneration of cells
set in vacuolization was observed and cells demonstrated
intracytoplasmic inclusions at 48 hours p. i. The border of
vacuoles showed dark brown staining. At 72 hours, a large
proportion of the cells was sloughed off from the coverslips and
weak positive peroxidase reaction was seen only in a few
~ remaining cells.

DISCUSSION

An important characteristic of influenza virus as
mentioned by ( 12 ) and (6 ) is that virulent influenza virus
produce CPE in vitro with or without trypsin, while viruses of
low virulence produce CPE only in the presence of
trypsin . Trypsin was used in this study to induce cleavage
of the hemagglutinin of the virus that had been previously
characterized as low pathogenic virus (8 and 9).

In the present study the first changes in infected
cells were seen in the nuclei, at six hours p. i., Affected nuclei
showed clumping of nuclear chromatin At the same time, the
IP revealed localization of virus antigen in the nuclei. Later the
chromatin showed margination giving rise to thickened
nuclear membrane. Nuclear changes caused by the virus

~were similar to those produced by some influenza A
strain in calf kidney cell culture (1 ). Intranucler
inclusions that were detected by H and E and |IP in the
infected cells at 12 hours p. i. may have been formed by
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condensation of basophilic material including nuclear chromatin
into a single mass. These findings was simillar to results of ( 13
) who detected intranuclear inclusions in cells infected with AlV
strain A/FPV/Weybridge. The appearance of viral antigen
initially

in the nucleus and later in the cytoplasm of influenza
virus infected cells was confirmed by ( 14 ) by using fluorescent
- antibody technique. Cytoplasmic inclusions constituted the
significant CPE observed in infected cells, and these consisted
of a dense aggregated of granular cytoplasmic material. They
may consist of viral protein material or mature virus particles.
The persence of cytoplasmic inclusion was supported by IIP
observations. These inclusions probably represented cellular
proteins which had been altered as a results of viral action.This
findings were similar to those produced by other influenza
subtypes ( 3). The vacuolization showed in infected cells was
probably represents a mechanism of virus release. Rounding of
the cells, granularity and vacuolization of cytoplasm were
similar to those seen in research of ( 15). The early detection
of positive peroxidase reaction in cytoplasm ( at four hours p.
i.) and in nucleus ( at six hours p. | ) of infected CEF
cells corresponded to the observation of ( 14, 16).

Intracytoplasmic  inclusions, which showed
- positive peroxidase reaction, were first detected as
early as 16 hours p. i. This finding was not in accordance with
the results obtained by (17). The results of the [IP test
showed that the antisera prepared against virus isolates
contained specific antibodies against the homologus
antigen. This study provides information on the usefulness
of the H and E staining technique in showing the
morphological changes that occur in the nucleus and
cytoplasm as a result of virus infection , it fails to show virus
antigen localization. However, the IIP,which is a more sensitive
serological test, confirms the H and E findings which
simultaneously reveals localization of virus antigen that
cause the stained changes in infected cells.
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Fig. 1: Cytoplasmic granulation, Intranuclear inclusions Thick
Arrow ) and nuclear hypertrophy ( Thin Arrow ). 12 hours p. i.
H and E stain. ( X400 ).
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Fig. 2: Cytoplasmic inclusion ( Thick Arrow ), nuclear
hypertrophy and pyknotic cells observed at 24 hours p. i. H and
E stain. (x 400).
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Fig. 3: Numerous vacuoles with foamy appearance and
perinuclear inclusions observed at 48 hours p. i. H and E stain
(x 400).
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Fig. 4: Dark brown Immunoperoxidase stained intranuclear
inclusions (Arrows), at 12 hours p. | ( x 1000 ).
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Fig. 5: Dark brown Immunoperxidase staining
perinuclear intracytoplasmic inclusions (Arrow), at 24
hours p. i. (x1000).
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