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Legends for Figures

Fig. 1. A CPE area in a FL cell culture infected with cowpox virus, fixed with methanol, stained with
Giemsa stain. Many scattered vacuole-like A type inclusions are seen in the area.
Fig. 2. Moderately developed B type inclusions (b) and many rounded A type inclusions (a) are observed

in methanol fixed, Giemsa stained preparation. The B type inclusion stains reddish purple and the

A type inclusion taking on pale blue tinge. n: nucleoli.

Fig. 3. Several compact B type inclusions. (b) taken on hematoxylin combined with eosin tinge and are
surrounded by halos. Many moderately (a) developed A type inclusions (a) stain homogenous bright
red and are also surrounded by halos. Fixed with Bouin’s fluid, stained with H & E stain.

Fig. 4. Scheme of development of two different types of inclusions in cowpoxvirus infected FL cells. Giemsa

stained (1) and H & E stained ( I) preparations. Both types of inclusions are surrcunded by halos

in CID.



Fig. 5.

Fig. 6.

Fig. 9.

Autoradiogram of FL cells of the early stage of infection, exposed to 3H-thymidine, and restained
with Giemsa stain. Note the intensive accumulation of silver grains corresponding to the compact
B type inclusions (b). Many small and a few which are free from silver grains are also seen.
Autoradiogram of FL cells of the terminal stage of infection, restained with Giemsa stain. Note
the many scattered silver grains corresponding to a diffuse B type inclusion (b), and many vacuole
like medium and large A inclusions (a) which are free from silver grains.

Direct immunofluorescent staining of a FL curture infected with cowpox virus. Note the three flu-
orescent foci which are coincided with CPE areas.

The brilliant fluorescent spots are seen in the areas corresponding to the B type inclusions (b) in

the cytoplasms of infected cells. Many round fluorescent localizations are also seen coincident with

the edges ef A type inclusions (a).
Virus pocks on CAM of a chicken embryo. Note the black spots (r) of the centers of pocks by
hemorrhage (red pock).

Fig. 1. Fig. 2.
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Studies on Host-Virus Interaction of Poxviruses

1. Cytochemical, Autoradiographic and Immunocytological
Analysis in Cowpox Virus-FL Cell System

Uh Ho Kim, D.V.M., Ph.D.

Department of Animal Science, Gangweon National College
Abstract

The poxvirus group is considered to be a typical cytoplasmic inclusion forming virus. Every
poxvirus has been reported to produce only one kind of inclusion in the infected tissues. A
vague concept that inclusions of poxviruses are eosinophilic or acidophilic has prevailed.
Although many papers and theories about the nature of the inclusion have been presented, most
of them are not quite convincing on the point of the relations with virus multiplication, and an
analysis of papers published showed that there seem to be many discrepancies in the descriptions
of the nature of the poxvirus inclusions.

Comparative studies on host-virus interaction with cowpox, orf, swinepox and fowlpox viruses
which selected from each Group (I1-I) of poxviruses were performed from the morphological
“and virological standpoints.

At first, in cowpox virus-FL cell system, as a comparative model, cytoplasmic inclusion, nucleic
acid metabolism by autoradiography and detection of viral antigen by immunofluorescence were
studied and obtained the results as follows:

1. The focus-like cytopathic effect (CPE) at early stage developed to entire culture at terminal
stage of infection, and also the developing status of CPE was correlated to viral doses for ino-
culation.

Two kinds of cytoplasmic inclusions which named A and B type were easily observed by
Giemsa, hematoxylin-eosin (H & E) and May-Greenwald Giemsa (MGG) stainings in the infected
cells.

The B type inclusions were formed at early stage of infection and the A type inclusions were

produced subsequently the B type formation, The B type which common type inclusion in pox-



viruses was a small compact or aggregate at early stage and developed to a large diffuse body
at terminal stage of infection. On the other hand, the A type inclusion which depend upon the
kind of virus was appeared as round and discrete shape, and its size and number was increased
gradually during the culture period. It was characteristic to form distinct halos around the both
types of inclusions in acid fixed, H & E stained preparations of infected cultures.

The B type inclusion was always positive in Feulgen reaction and showed as DNA containing
body but the A type inclusion was not.

2. In the relationship between inclusion and DNA metabolism of infected cells by the quali-
tative autoradiography using 3H-thymidine, the appearance of silver grains was coincided with
B type inc[usion but not with A type inclusion. This showed that the DNA synthesis was
proceeded in all B type inclusions except those in the terminal stage with a diffuse form. This
suggested that the B type inclusions are only sites of DNA synthesis and this was proceeded
after the cell infection independently.

The activity of DNA synthesis of the inclusions was nearly the same as that of the nucleic
of normal cells and non-inclusion bearing cells. and non-inclusion bearing cells. Regardless of
the size of the degree of DNA synthesis of the B type inclusion, inclusion bearing cells all
showed remarkable suppression of nuclear DNA synthesis.

3. By the direct fluorescent antibody techmique viral antigen in infected cells was detected.
The B type inclusions have been proved to contain a great deal of viral antigen, whereas the
basic substance of A type inclusion did not show antigenicity except the round edge. It was
suggested that the round edge fluorescence might be caused by the glare of cytoplasmic viral
antigen which pushed out and concentrated by the A type inclusion development.

4. Hemorrhagic red pock formations on chorioallantoic membrane of embryonated chicken
egg had proved the characteristic of used viral strain,

5. By the above studies on the nature of two types of inclusions and the role they play in
virus multiplication, it was concluded that the B type inclusion must be the site of the syn-

thesis of viral DNA and protein as well as the site of the virus.



