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Retroviruses in rheumatic diseases

The aetiology of rheumatoid diseases is unclear but may
be multifactorial, the result of complex interactions
between environmental, neuroendocrinological, and
genetic factors. Whilst several viruses (for example
cytomegalovirus, Epstein-Barr virus, rubella virus and
parvovirus B19 are associated with self limiting arthritic
episodes, retroviruses have been suggested as aetiological
agents of rheumatic diseases. Several excellent articles’ 2
have provided convincing evidence that both exogenous
and endogenous retroviruses are involved, but recent
negative observations should not be ignored.

Exogenous retroviruses include lentiviruses such as
human immunodeficiency virus (HIV-1), which cause
rheumatological manifestations, and oncoviruses such as
human T cell lymphotrophic virus (HTLV-I), which
induce tumour formation and are associated with chronic
inflammatory arthropathy.? In animals, lentiviruses such as
maedi-visna virus and caprine arthritis-encaphalitis virus,
produce arthritis in sheep and goats, respectively, and an
exocrinopathy that resembles primary Sjogren’s syndrome
has been described in mice transgenic for the HTLV-I tax
(transactivating) gene. Endogenous retroviruses are trans-
mitted vertically, through germline DNA, and resemble
infectious primate and murine retroviruses in their genetic
morphology. Human endogenous retroviruses (HERVs)
constitute 0-1-0-6% of human DNA and have been
divided into 16 families with copy numbers ranging from
1 to 10 000 copies per haploid genome.* Interest in their
role in autoimmune disease has been stimulated by work
on the murine lupus model, in which the affected animals
express an endogenous 8-4 kb retroviral transcript.’

Serological studies in human rheumatic diseases have
provided, at best, circumstantial evidence. A recent study®
with adequate controls has unequivocally demonstrated
antibodies reactive with retroviral proteins in a minority of
patients with rheumatoid arthritis, polymyositis, and
systemic lupus erythematosus. The observations could not
be accounted for by rheumatoid factor and polyclonal B
cell activation. Similarly, others reported patients with
antibodies to retroviral products either in the sera, or at the
site of disease.” ® However, some reports’® !° negate these
findings. Unfortunately, consensus of a clear assessment of
the serological evidence is restricted by differences in assay
systems and in ethnographic groups. However, common to
those favouring a retroviral involvement, is the presence of
antibodies to retroviral products in a subset of patients.

Molecular investigations have demonstrated extrinsic
DNA that shows sequence homology with HIV-1, in
immune complexes in the plasma of a patient with systemic
lupus erythematosus.!! Whilst this evidence is of interest,
another similar study detected only DNA having sequence
homology with bacterial antigens.'? More convincing
evidence of retroviral involvement in rheumatological
diseases has been sought using the polymerase chain
reaction (PCR) to identify or exclude candidate retroviral
agents in peripheral blood mononuclear cells (PBMCs)
and at sites of disease. However, recent studies® !> using
single-round PCR with consensus oligonucleotide primers,
have shown no evidence of the exogenous retroviruses
HIV-1 and HTLV-1. Similarly, testing of genomic DNA
from synovial cells of patients with early and established
RA did not yield specific viral product when using
degenerate primers for lentiviruses,'* and PCR of
complementary DNA from synovial cells failed to amplify

lentiviral transcripts. It is worth noting that the degenerate
primers used in this study were unable to recognise
endogenous retroviruses.

Endogenous retroviruses are generally stable genetic
elements, but may transpose, resulting in new integrations
within or near a gene, thereby altering its expression: this
phenomenon is shared by a number of murine endogenous
retroviruses’® and could be relevant to the induction or
perpetuation of autoimmunity. Furthermore, the expres-
sion or recognition of endogenous retroviral sequences
might explain both the familial aggregation of autoimmune
diseases and the detection of cross reactive antiretroviral
antibodies. A transcriptionally active human endogenous
retrovirus, HRES-1, has been described which is capable
of protein expression. This endogenous retrovirus shows
homology with the gag protein of HTLV-I, and sera from
primary Sjogren’s syndrome and systemic lupus
erythematosus appear to contain significantly greater
HRES-1 peptide binding activity than sera of normal
donors.!'® This suggests that the HRES-1 28 kDa protein
may serve as an autoantigen, eliciting autoantibodies cross
reactive with HTLV antigens. What of the role of other
HERVs? Overall, the picture appears far from simple.
Northern analysis of PBMCs from patients with
autoimmune muscle disease and from healthy blood
donors demonstrates that most people express RNA from
multiple classes of HERV and that the expression is
heterogenous.!” Furthermore, the expression of several
classes of HERV appears to be coordinately regulated, with
more complex changes in HERV expression occurring with
activation of PBMCs with mitogens. A more specific and
sensitive approach is reverse transcription polymerase
chain reaction (RT-PCR). This technique has shown a
similar amplification pattern of HERVs from PBMCs of
seven normal donors.'® In addition, sequencing of cloned
amplification products reveals homology with RTVL-H,
HERV-E, and HERV-K. Evidently, these endogenous
retroviruses are expressed in healthy individuals; but what
about in rheumatoid diseases? Interestingly, RT-PCR
titration shows no difference in the levels of expression of
HERV-K and RTVL-H in rheumatoid arthritis; poly-
moysitis, and normals individuals (personal observation).
Clearly, other HERVs need investigation.

The involvement of retroviruses in the pathogenesis of
rheumatoid diseases is further indicated from cell culture
work in which a retrovirus like particle (VLP) has been
detected in a human T cell line cocultured with salivary
gland tissue from a patient with primary Sjégren’s
syndrome. In addition, a VLP in cells cultured from a
rheumatoid arthritis synovial fluid has shown close
homology to retroviral type C particles, though it lacks the
typical morphological and immunological properties of
human retroviruses.!®

Despite these findings, there is still much work to be
done in this intriguing area of research and, clearly, an
unbiased view for the role of retroviruses in rheumatoid
diseases must be maintained. Understanding the inter-
actions of retroviruses with helper viruses and proto-
oncogenes, and the use of RT-PCR with broad spectrum
oligonucleotide retroviral primers* could yield further

useful evidence.
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