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Absence of Epstein-Barr virus in testicular germ
cell tumours: a study of 21 cases using in situ
hybridisation

N J Trendell-Smith, A Agathanggelou, H Herbst, C M P Collins, N Rooney,
G Niedobitek

Abstract
Aim-To establish whether testicular germ
cell tumours contain Epstein-Barr virus
(EBV) and ifso to provide further evidence
for the hypothesis that EBV plays a direct
role in the pathogenesis oftesticular germ
cell tumours.
Method-Paraffin wax embedded tissue
blocks from 21 germ cell tumours in-
cluding 12 teratomas and nine classic
seminomas were examined by in situ hy-
bridisation for the expression of the small
EBV encoded nuclear RNA transcripts
(EBER-1 and -2) using isotopic and non-

isotopic probes.
Results-There was no EBER specific sig-
nal detectable in any ofthe testicular germ
cell tumours examined by in situ hy-
bridisation whilst a strong signal was ob-
served in appropriate control sections.
Conclusion-The absence ofdemonstrable
EBER transcripts in testicular germ cell
tumours make a direct role for EBV in the
pathogenesis of these tumours unlikely.
Other explanations for the epi-
demiological and serological evidence
linking EBV with germ cell tumours need
to be explored.
(J Clin Pathol: Mol Pathol 1995;48:M109-M1 10)
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Testicular germ cell tumours and Hodgkin's
disease are among the most frequent malig-
nancies afflicting young men in the 15 to 39
year age group. The epidemiologies of these
tumours shows similarities including increasing
incidence in Western countries, higher in-
cidence in white, urbanised populations and
upper social classes, relative infrequency among
black populations, low but definite familial oc-

currence, and an early geographically acquired
lifetime risk irrespective of later migration.'
Like Hodgkin's disease, testicular germ cell
tumours occur with increased frequency in HIV
infected individuals.2 Some of these epi-
demiological features point to the possibility of
an infectious agent as a potential aetiological
factor in the development of these tumours.
Recently, an association of up to 50% of west-
ern Hodgkin's disease cases with the Epstein-
Barr virus (EBV) has been established.3 This
finding, together with the observation of in-
creased titres of antibodies against the EBV

encoded viral capsid antigen (VCA)4 in patients
with testicular germ cell tumours, prompted us
to study a series of 21 cases for the presence
of EBV using a highly sensitive in situ hy-
bridisation technique.

Methods
Twenty one cases of testicular germ cell tu-
mours were collected between 1984 and 1990
from the files of the Bristol Royal Infirmary,
Bristol. The ages of patients varied widely
within a range from 19 to 71 years, the vast
majority being between 20 and 40 years of age.
The tumours were evenly distributed between
right and left testes.

HISTOPATHOLOGICAL EVALUATION
All of the tumours were classified according
to the British Testicular Tumour Panel and
Registry Classification,5 using formalin fixed,
paraffin wax embedded tissue sections stained
with haematoxylin and eosin. An average of
four blocks were taken from each testicular
tumour with a range from two to six. Iftumours
were poorly differentiated or showed areas of
trophoblastic or yolk sac differentiation, im-
munohistochemical stains were performed to
confirm these observations. Histologically, the
tumours were placed into five separate groups:
teratoma differentiated (two cases), malignant
teratoma intermediate (four cases), malignant
teratoma undifferentiated (five cases), mixed-
malignant teratoma intermediate and semin-
oma (one case), and classic seminoma (nine
cases).

EBV STUDIES
In situ hybridisation
Digoxigenin and 35S labelled single-stranded
RNA probes were generated by in vitro tran-
scription from the plasmids pBSJJJl and
pBSJJJ2 harbouring the EBV encoded nuclear
RNA transcripts EBER-1 and EBER-2 specific
inserts, respectively.67 In situ hybridisation was
carried out as described by Niedobitek et al.6
Briefly, 5,im tissue sections were dewaxed,
rehydrated and treated sequentially with HCI
and pronase. Hybridisation was carried out
overnight at 50°. Slides were washed under
stringent conditions followed by RNAse di-
gestion to eliminate non-specific binding.
Bound probe was visualised by auto-
radiography or using a digoxigenin specific
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monoclonal antibody and the alkaline phos-
phatase-antialkaline phosphatase (APAAP)
technique. Sections from an EBV positive
Hodgkin's disease case served as positive con-
trols in all experiments. RNA integrity was
assessed by in situ hybridisation with a 35S
labelled K immunoglobulin light chain specific
messenger RNA (mRNA) probe as described
previously.

Results
There was no EBER specific signal seen in any
of the testicular germ cell tumours analysed
using in situ hybridisation. In all experiments,
strong nuclear labelling of Hodgkin and Reed-
Stemnberg cells was observed in the control
sections using the EBER specific antisense
probes. No staining was seen with the sense
control probes derived from the same plasmids.
Control experiments with the ic immuno-
globulin light chain specific mRNA probe
led to intense labelling of scattered plasma cells
in all cases indicating that loss ofRNA integrity
did not account for the negative results ob-
tained with the EBER specific probes.

Discussion
In this study we have demonstrated the absence
of detectable EBER transcripts from the
tumour cells of all 21 testicular germ cell tu-
mours. Various lines of evidence have pre-
viously suggested the possibility of an
association between this tumour type and EBV,
including epidemiological similarities to Hodg-
kin's lymphoma' and infectious mono-
nucleosis, increased incidence in HIV positive
patients and raised anti-EBV antibody titres.
As far as we are aware, no previous studies
have looked at the presence of EBV antigens
or EBV transcripts in these tumours.
Although there is some epidemiological and

serological evidence to support a role for EBV
in the pathogenesis of testicular germ cell tu-
mours, no direct experimental data is available
to lend credence to this relationship. In 1988,
Algood et al4 demonstrated elevated titres of
IgG antibodies to EBV VCA in over 80% of
seminomas and non-seminomatous germ cell
tumours. However, EBV is a ubiquitous virus
infecting over 90% of the adult population
world wide.9 Elevated EBV specific antibody
titres may well reflect changes in the immune
status of patients with testicular germ cell

tumours and not necessarily indicate an aetio-
logical role for EBV.

In situ hybridisation for the detection of the
EBER transcript provides a sensitive means to
address such a problem. The EBER transcripts
are expressed at high copy number in the nuclei
of latently EBV infected cells.1o Moreover,
several studies have demonstrated that the
EBER transcripts are expressed in all known
conditions associated with latent EBV in-
fection."-4 The consistent absence of EBER
transcripts from testicular germ cell tumours
therefore strongly suggests that EBV is unlikely
to play a major role in the pathogenesis of these
tumours.
However, in view of the limited number of

cases, the possibility of EBV infection in a
small proportion of cases remains. Recently,
the presence of EBV has been demonstrated
in a small fraction of gastric adenocarcinomas7
and further studies of larger series will be
necessary to exclude a similar relationship be-
tween EBV and testicular germ cell tumours.
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