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90-150 minutes at 37°C. The coverslips were carefully
washed off using PBS and the slides were washed in
0-5% Triton xlO0 in PBS. Non-specific protein bind-
ing sites were blocked using 5% bovine serum albumin
(BSA) in 0 5% Triton/PBS for 20 minutes at 37°C.
After a further rinse in PBS the slides were incubated
with avidin-alkaline-phosphatase conjugate (Dak-
opatts A/S, Denmark) at a concentration of 1 in 250
(protein concentration 2 8 mg/ml) in PBS/0*5% triton/
5% BSA at 37°C for 30-45 minutes. The slides were
washed in several changes of PBS/0 5% triton, then
PBS, and finally alkaline phosphatase incubation
buffer (AP9-6). The slides were developed in nitroblue
tetrazolium and bromo-4-chloro-3-indolyl phosphate
in AP9 6 as described previously.2 A positive reaction
was shown as a purplish brown precipitation at the site
of hybridisation. DNAse digestion was carried out as
described.2 A section from each case was stained with
haematoxylin and eosin.

Results

The in situ hybridisation technique yielded consis
tly reproducible results with hybridisation of
parvovirus probe to tissue from the hydrops cas
confirmed parvovirus infection but not to the hydr
Turner's tissue section.

Four of the 13 cases in group I were positive i

the parvovirus probe (fig 1). All of these four N
intrauterine deaths, two of which were macera
This signal was sensitive to DNAse. None of t
cases was positive with the CMV or pBR322 pro
All 26 cases in groups 2 and 3 were negative wit]
probes. The positive cells were distributed both wi
the lumina of blood vessels and alveolar spaces. N
of these appeared to be red blood cells.

:

Porter, Khong, Evans, Chan, Fleming

g W vw .. W.:. .r i t *9 0 ;. ;.M t.t * >4 . sis!
*w t .. - . - fX~~~M

sten-
the

;e of
'opic

with
were
Lted. Fig 2 (a) Lung showing parvovirus inclusions (arrows)
hese (haematoxylin and eosin); (b) higher magnifi cation ofcells
)bes. arrowed in (a).
h all
ithin
iost On staining with haematoxylin and eosin (figs 2a-b)

pink/purple intranuclear inclusions were seen in the
four cases positive by in situ hybridisation. All these
inclusions contained parvovirus DNA. Many more
cells, however, which did not contain recognisable
intranuclear inclusions on haematoxylin and eosin
staining, were also positive by in situ hybridisation.
Conversely, no cases were positive in the absence of
intranuclear inclusions.

V Discussion

Fig In situ hybridisation oflung with bio

parvovirus probe. Numerous positive cells ce

blood vessel lumina and alveoli.

* Parvovirus infection is usually a mild childhood
illness, fifth disease, in which there is an erythematous
rash but no other symptoms. In pregnant women the
virus may cross the placenta but the incidence of
transplacental transmission in pregnant women with

,* ' parvovirus infection is unknown and the prognosis
and long term outcome for fetuses with intrauterine

otinylated infections is uncertain.5 Parvovirus however, is a
in be seen within known cause of hydrops fetalis, intrauterine death,34

and spontaneous abortion,6 although it is not a
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common cause of congenital abnormalities or
neonatal disease.6 7

Three points are worthy of note from this study.
Firstly, four of the 13 cases of unexplained hydrops
fetalis contained parvovirus DNA in lung tissues. This
suggests that the infection may be more common than
is generally thought, particularly as our cases did not
occur during an epidemic. We estimate that this
method of in situ hybridisation is capable of detecting
10 copies of human papilloma virus genome in each
cell,2 which if extrapolated to B19 parvovirus, would
imply detection of a similar number of viral genome
copies (B 19 parvovirus riboprobe contains 8.3 pairs of
parvovirus genome). Thus if B19 parvovirus was
present in lower copy numbers in some of our cases,
the observed 30% prevalence rate could be an under-
estimate. Whether these findings will be generally
applicable in wider populations requires further study.

Secondly, as we did not detect parvovirus in any of
the cases of non-hydropic, unexplained intrauterine
deaths, it would seem that intrauterine death in
parvovirus infection results from hydrops fetalis,
presumably consequent on haemolysis and anaemia.
Conversely, in the absence of hydrops fetalis,
parvovirus infection does not seem to be a common
cause of intrauterine death. Thirdly, our findings
support the view that parvovirus infection is not a
common cause of congenital abnormalities, as in all
our cases the fetuses were anatomically normal.

This paper also illustrates the potential clinical
importance of in situ hybridisation, particularly for
retrospective studies. Thus although inclusions can be
seen on routine haematoxylin and eosin staining,48 this
study illustrates that in situ hybridisation identifies
conclusively the inclusions as parvovirus. In situ
hybridisation also shows more virus particles than are
apparent on haematoxylin and eosin staining.
Furthermore, while the diagnosis of parvovirus infec-
tion can be made serologically6 for retrospective
analysis this requires stored serum which may not be
available unlike archival histopathological material.

Similarly, while dot hybridisation on DNA extracted
from fresh or fixed tissues can identify specific viral
sequences,3 it does not provide information on the
cytological distribution of the virus. In contrast, this
type of information is provided by in situ hybridisa-
tion and, therefore, further studies to identify the
tissue distribution and precise cell type in parvovirus
infection are underway. The method is, of course,
applicable to other viruses.
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