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Guest Editorial

FIV and neuroAIDS
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The feline immunode�ciency virus (FIV) is a lenti-
virus related to the human immunode�ciency virus
(HIV-1). Although clearly evolutionary divergent at
the genetic level, similarities between HIV and FIV
are present at structural, molecular, and biochemi-
cal levels of the virus. FIV infection of cats shares
many clinical features with HIV-1 infection of hu-
mans, including a chronic course of infection, the
development of immunode�ciency, and occurrence
of peripheral and central nervous system (CNS)
abnormalities.

Examination of brain-derived cells in vitro
has revealed that FIV predominantly infects mi-
croglia/macrophages and astrocytes. In vivo, it ap-
pears that both cells of the macrophage lineage
and astrocytes are infected (Poli et al, 1999; Hein
et al, 2001) but detailed studies, such as those in
simian immunode�ciency virus (SIV)-infected mon-
keys revealing predominate infection of perivascu-
lar macrophages in the brain (Williams et al, 2001)
and the studies of astrocytes in pediatric AIDS
encepalopathy revealing restricted HIV-1 infection of
astrocytes (Saito et al, 1994), are lacking. Both as-
trogliosis (Hurtrel et al, 1992) and microglia activa-
tion (Podell et al, 1997) are present in the brains of in-
fected cats, but multinucleate giant cells, found in the
encephalitis induced by SIV in monkeys and HIV-1
in humans, are only rarely found in FIV-infected cats.

FIV has an expanded lymphocyte cellular tropism
relative to HIV and SIV, infecting CD8C as well as
CD4C T cells, and B cells. FIV does not use the CD4
molecule as a receptor, but interestingly at least some
FIV stains and clones can use the chemokine recep-
tor CXCR4 for cell entry (Poeschla and Looney, 1998;
Richardson et al, 1999; Frey et al, 2001). CXCR4 has
been shown to be the primary receptor for astrocyte
infection with the CrFK strain of FIV (Nakagaki et al,
2001). In contrast to HIV, where CCR5-utilizing (R5)
strains are commonly found in brain, no use of CCR5
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has been demonstrated for FIV. However interest in
CXCR4-utilizing (X4) HIV-1 strains in the neurolog-
ical complications of AIDS has grown recently with
the demonstration of the CXCR4 molecule on neu-
rons (Lavi et al, 1997), and that X4 viruses or envelope
proteins can induce neuronal apoptosis (Hesselgesser
et al, 1998; Kaul and Lipton, 1999; Ohagen et al, 1999;
Zheng et al, 1999). The ability of FIV to use CXCR4
is a distinction from the SIV system, in which only
rare viruses can utilize CXCR4.

Given the inaccessibility of the brain for invasive
study in humans, the SIV/monkey and FIV/cat sys-
tems have a great utility for neuroAIDS studies. Al-
though the primate virus and host in SIV/monkey
more closely resemble that of humans, the cost,
housing, and safety issues make the FIV/cat model
ideal for many studies. This especially applies
to ones in which large numbers of animals are
required.

The three studies reported in the current issue
of the Journal of Neurovirology add to our knowl-
edge about the brain in FIV infection and illus-
trate ways in which the FIV/cat system can be used
to address important questions in HIV pathogen-
esis. Two of the reports concern the role of the
choroid plexus in brain infection and neurotoxi-
city. HIV is found in the choroid plexus, and it
has been proposed that the choroid plexus may
be a site in which blood-borne virus can access
the CNS (Chen et al, 2000). In the �rst report
(Bragg et al, 2002) inoculation of cultured choroid
plexus macrophages with FIV was found to induce
macrophage proliferation. Interestingly, separate ex-
periments in which a trimer of CD40 ligand (CD40L)
was added to the cultures, mimicking one form of T
cell-macrophage interaction, led to robust prolifera-
tion of the macrophages. Although not studied here,
such treatment has recently been found to stimulate
the replication of X4 strains of HIV-1 in macrophages
(Bakri et al, 2002). Examination of early changes
in the brain following infection revealed a decrease
of cortical N-acetylaspartyl glutamate (NAA) con-
tent, thought to represent neuronal loss, as early as
6 weeks postinoculation. Although virus in the brain
was not examined, a population of macrophages
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identi�ed by the MAC387 antibody, recognizing the
MRP14 protein implicated in monocyte entry into
tissues and present in newly immigrated in�amma-
tory macrophages, was studied in the CNS. A marked
increased in immunoreactivity was found in ani-
mals with feline AIDS. This was most pronounced in
the perivascular region, revealing parallels to stud-
ies with HIV and SIV, in which increased numbers of
monocytic cells are found in the brain.

The second report (Bragg et al, 2002) found that in-
oculation of choroid plexus macrophage indeed led
to infection, based on the �nding of proviral DNA and
production of low, but detectable amounts, of FIV
gag antigen. Addition of a cat CD4C T cell line to the
cultures resulted in recovery of appreciable amounts
of virus. This is similar to recent �ndings on viral
recovery from microglia isolated from FIV-infected
cats, in which coculture with activated PBMC was
found to greatly increase cell-free viral yields (Hein
et al, 2001). These two studies on choroid plexus
macrophages point to a mechanism by which these
cells can act as a reservoir for virus, as well as
increase its transmission into the brain. Signals pro-
vided by traf�cking cells, such as T cells, may greatly
increase viral replication in the choroid plexus, lead-
ing to increased virus, perhaps of neuropathogenic
subtypes, in the CNS. In vivo studies can now
address such hypotheses in the cat/FIV system.

A third report (Gavrilin et al, 2002) addresses
methamphetamine’s effects on FIV replication in pri-
mary feline astrocytes and a feline astrocyte cell line,
G-355-5. The FIV-Maryland strain was used in this re-
port. Contrary to previously reports for FIV-34TF10
(Phillips et al, 1990) and FIV-PPR (Billaud and
Phillips, 1998; Billaud et al, 2000), cell-free virus in-
fection of astrocytes did not occur with FIV-Maryland
strain. However, cell-free virus recovered from the in-
fected astrocyte cultures was then able to infect both
cell types. The recovered virus was demonstrated to
contain four amino acid changes that localized to
the Env region of the virus, furthering earlier stud-
ies revealing the Env-dependence of viral replication
in astrocytes (Billaud et al, 2000). As with the CrFK
strain, the CXCR4 receptor was found to be required
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