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ABSTRACT

We cxamine a model for the interaction of HIV with CD4™ T celis that considers
four populations: uninfected T celis, latently infected T cells, actively infected T
cells, ang free virus. Using this model we show that many of the puzzling quantitative
features of HIV infection can be explained simply. We also consider effects of AZT
on viral growth and T-cell popuiation dynamics.

The model exhibits two steady states, an uninfected state in which no virus is
present and an endemically infected state, in which virus and infected T cells are
present. We show that if ¥, the number of infectious virions produced per actively
infected T cell, is tess a critical value, N, then the uninfected state is the only
steady state in the nonnegative orthant, and this state is stable. For ¥ > N, the
uninfected state is unstable, and the endemically infected state can be cither stable,
or unstable and surrounded by a stable limit cycle. Using numerical bifurcation
techniques we map out the parameter regimes of these various behaviors. Oscillatory
behavior seems to lie outside the region of biologically realistic parameter values.
When the endemically infected state is stable, it is characterized by a reduced
number of T ceils compared with the uninfected state. Thus T-cell depletion occurs
through the establishment of a new steady state. The dynamics of the establishment
of this new steady state arc examined both numerically and via the quasi-steady-state
approximation. We deveiop approximations for the dynamics at carly times in which
the free virus rapidly binds to T cells, during an intermediate time scale in which the

. virus grows exponentially, and a third time scale on which viral growth slows and the
\ endemically infected steady state is approached. Using the guasi-steady-state approx-
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