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Editorials

Herpes Simplex Virus Type 2 and Cervical Cancer

The two types of Herpes simplex virus, type 1 (HSV-I) and type 2 (HSV-2),
differ in their antigenic, biological and physico-chemical characteristics. HSV-l
is primarily transmitted by the oro-respiratory route and causes lesions on the
face and in the mouth. Infections with HSV-2 are mainly acquired through
sexual intercourse and cause genital lesions in both sexes.

The association between HSV-2 and cervical cancer was first reported by
Rawls et al. in 1968' when they observed that a larger number of women with
cervical cancer had antibodies to HSV -2 when compared with matched controls.
Subsequently, several case-control sero-epidemiological studies- confirmed
these observations with few exceptions. However, these studies showed a
marked variation (31 % to 100%) in the occurrence of HSV -2 antibodies in
women with cervical cancer. It is not clear whether this variation represents a
true difference in the number of women infected with HSV-2 or whether it is
the result of using different methods for serological assay.

The immune response to HSV -1 and HSV -2 is interdependent as both share
common antigenic determinants. Therefore, it is unlikely that previous
serological assays for HSV-2 antibody response were reliable. Recent tests
which measure HSV-2 specific antibodies with greater accuracy have failed to
establish a difference in the percentage positivity for HSV-2 antibodies between
women with cervical neoplasia and matched controls.? The occurrence of
antibodies to HSV-2 among women with precancerous lesions of the cervix has
also been examined; it has shown equivocal results." In some studies an associa-
tion was found between HSV-2 antibodies and the presence of cervical
dysplasia whilst in others no difference was observed between the occurrence
of HSV-2 antibodies in patients with dysplasia and controls. -,

A longitudinal study in Delhi investigated the relationship between cervical
dysplasia, the HSV-2 antibody profile and cervical rnalignancy.> Starting in
1976 a cohort of 1107 patients with cervical dysplasia were studied cytologically
every 3 to 6 months for progression of the disease. These patients were also
monitored for fluctuations in their serum antibody levels of HSV-2. This
analysis failed to reveal any noticeable difference between patients with
dysplasia who progressed to malignancy and matched controls.

The HSV-2 virus has been shown to possess oncogenic potential by in vitro
methods. However, it is necessary to modify the lytic nature of the virus to
produce a transformation of the cells. This may be accomplished by ultraviolet
irradiation, photodynamic inactivation, elevated temperatures and by infection
with sheared DNA. Furthermore. HSV-2 fragment mapping from 0.582 to
0.612 map units has been shown to initiate transformation. Cameron and
co-workers" have observed that though this fragment of HSV -2 DNA is respon-
sible for initiating the transformation, it need not be retained in the cell to
maintain the oncogenic phenotype.

Detection of 'footprints' of HSV -2 in cervical cancer has provided equivocal
evidence for an association between the virus and the cancer. By indirect
immunofluorescence assay exfoliated cells from cervical lesions were found to
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be positive for HSV-2 antigens using FITC conjugated HSV-2 antisera prepared
in rabbits. These antigens could not be detected in biopsies of neoplastic lesions
using the same technique till Seth and Balachandran? eluted HSV-2 specific
cytotoxic IgG antibodies from cervical cancer cells using 15% NaCI solution at
pH 7.4. Thus HSV-2 specific antigens were detected on the surface of cervical
cancer cells. However, the same authors did not rule out non-specific absorption
of immunoglobulins on the surface of tumour cells.

Nucleic acid hybridization has been used to measure the rate of reassociation
between radiolabelled HSV-2 DNA and DNA from cervical cancer cells.s The
results have suggested that a DNA-segment is present which contains 39% of
the HSV-2 genome in the tumour cells at a concentration of 3.5 copies per
diploid cell. Similarly, HSV-2 specific m RNA has been detected in 5 out of 8
cancer specimens by in situ hybridization, 9 in 25 out of 41 patients with carcinoma
in situ but 0 out of 5 invasive cancer biopsies. 10 This finding of virus DNA as
well as RNA in cervical cancer biopsies has not been observed by researchers I 1.12

using assays with an estimated sensitivity of between 0.2 to 1 virus genome
equivalent per cell. Similarly, using a cloned transforming fragment of HSV-2
DNA, Manjunath et al." reported detection of viral DNA in 8.7% and 9.1 %
biopsies from patients with malignant and non-malignant lesions of the cervix
by the Southern hybridization technique.

These findings suggest that the presence of HSV-2 DNA in cervical malig-
nancies is perhaps a coincidental finding and the virus may not have a role in its
causation. On the other hand, Galloway and McDougall 14 observed that HSV-2
specific sequences as well as RNA transcripts were absent in the cells transformed
in vitro by the viral DNA and suggested that the virus may be causing malignant
transformation of the cells by a 'hit and run'(mechanism. Further, deletion
analysis of transforming fragments has led to the identification of a 737 base
pair fragment located in the virus which can transform NIH 3T3 cells in vitro. I)
Interestingly, the sequence of this fragment is such that it could be drawn as a
stem loop structure flanked by direct repeats resembling insertion sequence-
like elements. Activation of cellular oncogene expression by insertion sequence
transposition has also been suggested to be a possible alternative mechanism of
HSV-induced transformation. The presence of such small sequences might go
undetected in routine' hybridization assays.

zur Hausen's has suggested that HSV might not be the sole aetiological agent
in cervical carcinogenesis. It could be playing the role of a co-factor in this
process. Indeed a number of recent reports have incriminated human papilloma
virus (HPV) in the aetiology of cervical cancer as it is found consistently in
humans.

There has been a suggestion that HSV might synergistically interact with
HPV in the induction of carcinogenesis, each playing a different role. In this
model HSV-2 acts as a mutagen or initiating agent which could participate in
the neoplastic process by altering regulatory genes or HPV-specific sequences
during early stages of the disease. HPV-genes which 'are normally suppressed
by trans-acting cellular regulatory factors may induce transformation of cells
once released from host cell control mechanisms.
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Regression of Atherosclerosis

Extensive studies during the past decade on the pathogenesis of atherosclerotic
plaques have established the relationship between serum cholesterol levels and
vascular atheroma. IThe aim of intervention has now shifted from the arrest of
progression of the plaque to its regression. Though regression would imply the
return of the vascular wall to its pristine normal state (reversal), in the present
context regression would mean vascular remodelling and repair- to achieve a
hear 'normal' state of the vessel wall which does not interfere with blood flow.
Regression is a complex phenomenon which involves lowering of both the
intra- and extracellular lipid content, resorption of the necrotic core of the
plaque and transformation of its cellular components such as cessation of
smooth muscle proliferation and regression of the foam cells.

Cholesterol feeding in several animal models such as rabbits, pigeons, swine
. and non-human primates induces atherogenesis. These atherosclerotic lesions
(sometimes called cholesterolosis) regress with cessation of the atherogenic
diet. 2 The extent of regression varies directly with the duration of cholesterol
feeding and the time taken for serum cholesterol to return to normal levels. The
lipids of the plaque egress via lymphatics and by migration of the macrophages
which have phagocytosed the lipids out of the vessel wall. The biochemical
processes in regression involve augmentation of cholesterol hydrolysis and an
increase in collagen and calcium content of the plaque. There is a decrease in
total cholesterol, cholesterol esterification, foam cell content and intimal thick-
ness.? But the aetiology of atherosclerosis in humans is so diverse that cholesterol
feeding results from animals may not be justifiably extrapolated to humans.
The differences in the morphology, topography and the sequence of pathological
evolution of lesions in experimental animals and humans have led some
pathologists to believe that these lesions are not one and the same."


