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umMMaRrRY Monolayer cells of a porcine kidney cell line were infected with the
PP-1 strain of swinepox virus, while secondary or third subcultured monolayer
cells of African green monkey kidney were inoculated with the Iwate BT-9 strain
of orf virus. Those infected cells were fixed when CPE became remarkable in the
monolayers and examined by electron microscope.

In the cytoplasm of cells infected with both viruses, various immature forms of
viral particles in different developmental stages were observed. Micells were de-
tected very close to the opening of immature particles, Mature particles associated
with a double membrane were frequently observed. From those observations it
was suggested that the developmental sequence of both viruses is essentially the
same as that of vaccinia (Dales, 1973).

Besides various virus forms as well as factories, the following ultrastructural
changes were noted in swinepox infected cells, 1.e. 1) intranuclear inclusions which
consist of very fine filaments, 2) fibrillar structures with cross striations located in
the nuclear inclusions, and 3) similar striated fibrillar structures in or just adjacent
to virus factories (B type inclusions) in the cytoplasm. Those observations made
with in vitro cells are in good accordance with the descriptions by previous inves-
tigators on in vivo materials. Accordingly those ultrastructural changes charac-
terize the swinepox infection.

INTRODUCTION

Extensive information has accumulated on . .
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received less attention, although some aspects 3 Author to whom reprint requests should be
of ultrastructural study of these viruses have addressed.
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Garg and Meyer (1973) studied nuclear and
cytoplasmic inclusions of swinepox with fluo-
rescent antibody technique and observed viral
antigen in the cytoplasm but never found them
in the nucleus or in the nuclear inclusion.
Thus their experimental results seem to rule
out the direct relation of intranuclear inclusion
to the synthesis of viral components, but rather
suggest that it is associated with a degenera-
tive process. Nevertheless, the appearance of
fibrillar structures with cross striations in the
nuclear inclusion suggests a relation with virus
replication. Recently it was demonstrated that
purified nuclei, isolated from Hela cells ap-
propriately infected with vaccinia virus syn-
thesized large amounts of virus DNA in vitro
(LaColla and Weissbach, 1975; Bolden et al.,
1975). Therefore it would be interesting to
examine what biochemical events occur in cells
infected with such poxviruses that produce
nuclear inclusions.

Whether fibrillar structures with cross stria-
tions found in the cytoplasm are antigenically
and ultrastructurally the same as those in the
nuclear inclusion is not yet known. Such
fibrillar structures as seen in the cytoplasm of
swinepox infected cells were reported with
some other poxviruses, namely, Shope fibroma
(Bernhard et al., 1954; Banfield and Kasnic,
1971), Yaba (de Harven and Yohn, 1966),
ectromelia (Leduc and Bernhard, 1962) and
fowlpox (Simpson, 1969), and it was pointed
out that there was a close resemblance between
the surface subunits of fibrillar or lamellar
structures and those covering the immature
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F1cure 7. Parts of the cytoplasm and nucleus of an
African green monkey kidney cell infected with the
Iwate BT-9 strain of orf virus. Numerous mature
particles are seen and many are associated with a
double membrane. A short arrow indicates a par-
ticle partially enclosed, while each long arrow shows
the one almost enclosed with the double membrane.
Two particles (thick arrow) are wrapped together by
common double membranes. M: mitochondria.

viruses. Thus it might be that the fibrillar
structures represent some aberrant forms of
the virus concerned.

Our present experiments on swinepox and
orf viruses were not performed under the con-
dition of one step virus growth and so it is
rather difficult to compose a developmental
sequence of both viruses. However, ultra-
structures of various viral forms observed in
cells infected with both viruses were in accord-
ance with those of the correspondents reported
with many other poxviruses, especially vaccinia
(Dales, 1973), and therefore it is strongly sug-
gested that the developmental sequence of both
viruses is essentially the same as that of vac-
cinia.

As shown in Figs. 5 and 7, mature particles
of swinepox and orf viruses are closely asso-
ciated with membrane structures in the cyto-
plasm and it is presumed that egress of both
viruses takes place in a similar manner to that
of vaccinia (Ichihashi et al., 1971; Morgan,
1976).

There are no extensive studies on develop-
mental features of orf virus. Therefore, fur-
ther studies to clarify this problem and also
the ultrastructures of mature particles of this
virus in comparison with other poxviruses are
currently in progress.
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