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Kaposi’s sarcoma associated herpes virus
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Figure 3  Possible role of HHVS8 in Kaposi’s sarcoma, BCBL and Castleman’s disease.
CDA40, cyclin D1, bcl-x, and bcl-2 are up regulated in Kaposi’s sarcoma, suggesting possible
interaction with HHVS8. The v-cyclin gene (ORF 72 of HHV8) may act as a cell growth
factor/oncogene.

co-operate with bFGF to induce the formation
of Kaposi’s sarcoma-like lesions in nude mice,
and that the protein directly increases the pro-
liferation of endothelial cells in Kaposi’s
sarcoma cell lines.” However, it is clear from
epidemiological data that HIV infection is not
an absolute requirement as HIV negative
patients commonly develop Kaposi’s sarcoma.

Other factors involved in the
development of Kaposi’s sarcoma

For the development of angioproliferative
lesions such as Kaposi’s sarcoma, cytokines,
extracellular matrix molecules and integrins
are required. Integrins are known to modulate
angiogenesis directly by influencing apoptosis.
This is an extremely complex process involving
proteins that prolong cell survival (bcl-2 and
bcl-x;) as well as proteins that promote
apoptosis (bcl-x; and bax). In Kaposi’s sar-
coma, it is known that bcl-x, is present in
endothelial and spindle cells and its expression
can be directly influenced by certain cytokines.
Bcl-2 is detected in Kaposi’s sarcoma lesions,
but at lower levels than bcl-x; (fig 3).”

Increased expression of CD40, a member of
the tumour necrosis factor receptor/nerve
growth receptor family, in Kaposi’s sarcoma
tumour cells and in vessels adjacent to Kaposi’s
sarcoma lesions has been described.”” CD40 is
a signalling molecule which is involved in the
inhibition of apoptosis, the induction of cell
surface antigen expression and B-cell prolifera-
tion, adhesion and differentiation. In B cells,
CD40 expression can induce the production of
cell survival products such as bcl-x;. The
important question is what precisely causes
increased CD40 expression in Kaposi’s sar-
coma. Is it caused by cytokines such as y inter-
feron or B interferon or does HHVS directly
increase expression?

Indeed, it is known that EBV-LMP-1 can
result in increased expression of CD40. Is it
possible that HHVS acts in an analogous man-
ner? In addition, other EBV gene products,
including LMP-1, which induces bcl-2 expres-
sion in B cells, and bhrf-1, which can function

as an anti-apoptotic protein, are known to pro-
tect virally infected cells from apoptosis.

What is the role of HHVS in the

development of Kaposi’s sarcoma?

What is the role of HHVS8 in the pathogenesis

of Kaposi’s sarcoma or BCBL or MCD? There

are four possible modes of action.

1 HHVS8 may not be oncogenic, but may infect
specific B cells that proliferate and respond
to developing malignancy, be this Kaposi’s
sarcoma or BCBL. If this is true, then HHV8
should be detected in serological tests, as
demonstrated by Kedes er a/ and Gao et al.
However, its apparent restriction to patients
with Kaposi’s sarcoma, BCBL and MCD,
and absence in other tumour groups tends to
contradict this hypothesis.

2 HHVS infected B cells may have an indirect
role in certain defined malignancies, such as
Kaposi’s sarcoma and BCBL, by enhancing
the initial transforming event. A similar pro-
moting role for EBV in some lymphomas
(many of which contain EBV) has been sug-
gested, but this effect would seem to be
rather specific and tumour restrictive.

3 HHVS infected B cells may produce cy-
tokines initially causing proliferation of rest-
ing endothelial cells, which then promotes
transformation/differentiation into the spin-
dle cell phenotype classically seen in Kapo-
si’s sarcoma. Such cytokine production may
also be involved in the pathogenesis of
BCBL and MCD.

4 HHVS is involved directly in the prolifera-
tion of endothelial cells with activation of
endothelial cells and differentiation to spin-
dle cell morphology, and thereby to the for-
mation of Kaposi’s sarcoma. This may be
mediated by specific cytokines and proteins
involved in apoptosis and anti-apoptosis
and/or specific gene products involved in cell
division. Alternatively, HHV8 may interact
with an undefined cellular factor. Sequence
analysis of HHVS8 has identified several viral
genes which are homologous to genes
encoding cell cyclins and some G protein
coupled receptors.”® Interestingly, HHVS8
shares a v-cyclin gene with HVS, which
seems to code for a cyclin similar to cyclin
D1.** IL6 coding regions have also been
identified. These and other as yet undefined
sequences may provide HHV8 with direct
oncogenic ability.

In conclusion, we believe that there is increas-
ing evidence® &2 16 22-24 30-32 4149 4 suggest that
HHV8 may be the transmissible infectious
agent for Kaposi’s sarcoma and, by acting in
synergy with other cytokines or by the expres-
sion of viral genes or cellular sequences, is inti-
mately involved in the pathobiology of Kaposi’s
sarcoma.
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