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ABSTRACT

~ The arenaviriqae are a gro~p of enveloped, negative-stranded RNA

viruses. These viruses charac~eristically prod~ce per~istent ~nfections

in their natural host, which is how they are maintained in nature. Ex-

perimentally-induced arenavirus disease has been found to possess similar

pathological'featur~sof human disease. In the inbred MHA strain of

Syrian hamster, .Pichinde virus causes a'fatal infection when ~noculated

"';

.'

intraperitoneally. Investigation of the factors leading to fatal
~ .

\
\

Pichinde virus disease in Syrian hamsters revealed that susceptibility

was genetically determined•. Susceptibility of MBA hamsters to a lethal

infection of the virus appeared to be related to the presenc~ of a splen-
.

ic target cell for P~c~inde virus .replication that was minimally express-

~ ed in resi~tant hamster strains" In addition, during studies pn cell

mediated immune responses to Pichinde virus antigens~ it was dis~overed

that MHA hamsters survived infec~ion when the virus was given in the

footpad. ,However, unlike the resistant LSH and LVG strain harn~ters, the
l

MHA hamsters did not manifest a footpad swelling resp6nse.

The present studies we~e initiated t; 'detetmine some character-

istics and possible mechanism(s) underlying the lack of jootpad swelling

response to a primary inoculation of Pichinde v1rus.in the MHA Strain

hamster. MHA unresponsi~eness was not due to a lack of immune-recogni

tiem of Pichinde virus antigens" since this strain was shown to produce

complement":fixing .antibodies to Pichinde virus. Furthermore, .foo tpad'-

inoculated MHA hamsters were protected again$t a subsequent incraperi-.
,"
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ton~al challenge with Pich~nde virus.
'l'

Experiments designed to elucidate the genetic basis for presence

i~or ab~ence of footpad

ing to Pichinde virus

swelling revealed thatjexpression of,footpad 5well-
,--- ~

was a dominant trar't 'controlled by a single gene or

closely linked genes. Furthermore, the lack of responsiveness in MHA. .

be elicited in-this stra~n by footpad inje~tion of either
..... .. c

\J ' ..
vaccinia virus 'or vesicular stomatitis virus. Histological analysis of

,

hamsters appeared to be specific for Pichinde virus, since footpad swell-
~! .~

l :r-'

.' ing cduld

the virus~injected footpad showed that footpad swelling was associated

with an influx of mononucl~ar cells at the site, of injection. These

observations s~ggested that MBA unreSp.on~ivenes~ co~ld not ha~e been

caused by a gene~al defect in effector mechanisms that mediate the

footpad swelling response.
" . .

A 'search for Pichinde virus-induced suppressor activity was then

undettaken. Treatment of MHA hamsters with cyclophosphamide, a drug'

known to aqgment delayed hypersensitivity responses by' inhibiting
.

suppressor cell activity resulted tn a significant footpad swelling
';>
"

response following Pichinde virus injection. Fur~he'rmore, transf~r of

lymphoi~ cells.but not serum from 5 day footpad-inoculated MHA hamsters

could' specifically suppress footpad swelling to Pichinde ;irus i~ the

'(

\

0'
r'

"

LSH recipient.

Aqother parameter of cell-mediated immunity studied was the

generation of cytotoxic·cellp. P1chinde virus primed MHA a~d LSH

hamsters were capable of generating cyt6toxl~~_after restimula

tion in vitro Wi~~irus but the cytotoxicity lacked specificity.
\ .

When spleen cells from 7 day footpad-inoculated MHA hamsters wer~ added

'to spleen cells from LSH hamsters, the cytotoxic activity of the latter
.,••1



footp~d swelling ~n the MHA strairt hamster was caused by the ieneration,

\

cells was signific~tlY suppressed.

Tbe~e results taken together

,

suggested that the absence of
, "

specifically by Pichinde virus.

of a.cell-assoc~~ted supprfssor mechanism that ap~ared to bJ induced

I
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