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Summary. - Distribution of virus. its antigens and development of
cellular factors of immunity were followed in the course of different
forms of acute influenza virus infection in mice. Long term persi-
stence of influenza virus antigens in the portal of entry and spleen
were typical for of acute influenza. Lethal effect of influenza infec-
tion was caused by massive lesions induced by the virus and due to
cell mediated immune response. The fate of infected individual
seems to be decided during the first davs of post-inoculation and
depends on the ability of the virus to modifyv the cell membranes of
the infected individual.
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Introduction

The outcome of virus infection is determined by hostparasite interactions.
The penetrating virus provides a great variability of interactions with host cells.
induces manyfold responses in eliminating the infectious agent which results in
contraversial action of pathogenic factors (Ada er al.. 1981: Dubrovina. 1987).

To demonstrate the main pathogenic factors we selected modelling of
different variants of acute infection and comparative analysis of complex
parameters, reflecting virus reproduction and host defence in the kinetics of
experimental influenza. We supposed that the antigen content at the portal of
infection is important for further virus spread which is the result of the balance
between virus reproduction capacity and the host defence. The first line of this
defence is provided by nonspecific and then by specific immune responses
(Smorodintsev and Polvak, 1970: Ada er al.. 1981: Polvak er al.. 1986; 1987). The
diverse role of cell mediated immunity in the course of pathogenesis has been
demonstrated (Ada er al.. 1981 Ada and Jones. 1986: Shidlovskava. 1987). It was
shown that the most massive consolidation in lung tissue coincided with the
interval of most expressed activity of cellular responses in lungs and spleen (Mak
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by day 14 p.i. When 7.0 log EID;, of the ts-variant A/PR-8/59/1 was inoculated.
no mice died within 14 days p.i.

Comparison of virus growth and viral antigen detection in lungs and spleen

After infection with 6.0 log (high) and with 4.0 log (medium) inoculation dose
infectious virus was found in lungs till 14 and/or 8 days p.i.. and in the spleen till
days 3-4 p.i., respectively (Figs. 1A and 1B). At the same time viral Ag was found
in lungs as well as in spleen throughout the 28-37 days long observation period.
The cyclic appearance of influenza Ag in the portal of entry was not dependent
on the inoculation dose: the Ag content increased since davs 2 and 5 p.i. At later
postinfection intervals the amount of antigen. detected after inoculation of the
medium virus dose, was higher than that after high inoculation dose: a second
peak of Ag increase was observed at 8-9 davs p.i.

During acute disease essentially similar kinetics of influenza virus Ag as in the
lungs although in lower levels was also found in the spleen.

In contrast, in mice infected with the ts-variant A/PR-8/59/1. a strain with low
reproduction capacity (Egorov er al.. 1984). the dynamics of antigen detec-
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tion was different. Symptomless infection was accompanied by low but clear-cut
antigen contents in lungs (Fig. 1C). The antigen content in lungs increased till
days 7 to 11 p.i. No virus was found in. but Ag in spleen was found on day 2 p.i.

To confirm the specificity of viral Ag detection. specimens were examined by
Western blot (Fig. 2-3). As compared to purified influenza virus. the investigated
tissues revealed the presence of nucleoprotein (NP). uncleaved haemagglutinin
(HA) and of the large HA-1 subunit. In sublethal infection the relative content of
NP and HA-1 decreased by duration of the post-infection interval (Figs. 3A-D).
The contemporarily occuring increase of uncleaved HA can be accompanied by
nonproductive virus infection (Klenk ¢r al., 1977). During lethal infection in
lungs the relative amounts of NP prevailed (Figs. 2B-2C).

In spleen, the relative content of individual polvpeptides remained practically
unchanged independently the severity of infection and of postinfection interval.

Dyvnamics of cellular inunune response in experimental influenza.
The develop of cellular immune response was analvzed by means of specific
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Detection of polvpeptides as described in Fig.2
A = D sublethal infection at davs 2.5.9 and 28 p.i. respectively.
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Discussion

Comparison of influenza virus infectivity assavs and Ag content at portal of
entry showed the presence of high levels of influenza Ag in both lethal and
sublethal infections during the first 7-8 days p.i. and a long time persistence of
this antigen although in lower concentrations. During the first period. the
presence of Ag was associated with infectious virus and clinical disease. while
during “clinical healing” virus infectivity disappeared despite of Ag persistence.
The high Ag and infectivity levels in lungs decreased already within 3 days p.i.
probably due to efficient virus elimination which was as intensive as its previous
growth. During lethal infection no NK activity was detected until day 4 p.i.. thus
the main effector cells were those with cviotoxic activity. Under conditions of
massive infection the activity of NK cells was probably blocked by their
interaction with the virus itself. Influenza virus HA is known to depress NK cell
cytotoxicity (Al er al., 1984). In addition. however. the absence of NK cell
activity in spleen cells at early postinfection interval in lethal influenza may
reflect the massive accumulation of these cells in lung tissue. During nonlethal
influenza the most expressed NK activity in lung tissue appears at 48 hr p.i. (Ada
and Jones, 1986).

Regardless to the sufficiently expressed cell mediated reactions and to the
presence of other defence factors (Polvak er al.. 1986) the virus accumulated in
a great amount between days 5 to 7 p.a. This lead to induction of specific and
nonspecific effectors activity of which was especially high during acute experi-
mental influenza between davs 5 to 8 p.i. It is important that lethality culminated
at the same interval. As the result of the high cell mediated response in this
group by day 8 p.i. the Ag content was the lowest in comparison to surviving
mice.

Data supporting the high activity of cellular defence at the time of peak
lethality are interesting also in association with observations that cvtotoxic
effectors exert contradictory functions, i.e. not only prevention but they also act
as factors of pathogenicity (Ada er al.. 1986: Askonas. 1988: Dubrovina. 1987).
This was supported by recent results showing that cyvtotoxic cells itself did not
induce pathologic changes in the absence of local lesions in svmptomless
infection or in sublethal infection if the lesions were ot large enough.

The prolonged presence of viral Ag in spleen deserves special attention. The
induction of immune response is associated with a transient appearance of the
- Ag in the spleen of immunized animal (Kulberg, 1986). The prolonged persi-
stence of viralAg in spleen can be explained by several processes. Influenza virus
regardless of the state how it reaches the spleen. i.e. as free virus or in the form of
immune complexes, when absorbed 1o spleen cells may alter their membranes.
In viro, influenza virus elicits abortive infection of immune system cells
(Dubrovina, 1987), which may lead 1o expression of virus specific antigens at
their surface and, in turn, modifies the membranes as result of the synthesis of
virus specific proteins.
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