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Diagnosis of childhood BK wvirus cystitis by electron microscopy and PCR
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Figure 3 Detection of PCR amplified BK virus DNA in agarose gel. The samples

(4 and 5) and control BK virus (2) form a single band at 176 base pairs; the control JC
virus DNA (3) is cleaved by BamHI and forms two bands at 120 and 53 pairs: (1)
Human placental DNA, (2) BK virus DNA; (3) JC virus DNA, (4) sample, (5): three
times diluted sample, (6) PBS containing no DNA.

immune systems and to cause clinical illness:
only two cases of human polyomaviruses cys-
titis in healthy children have been reported.!°
1t Although urinary tract infection by human
polyomaviruses is generally caused by BK
virus, JC virus has also been detected in some
of the urine samples of bone marrow trans-
plant recipients® and healthy subjects.’®

Cytological examination of urine samples
is convenient for the primary screening of
human polyomaviruses infection.! BK-virus
infected urothelial cells have been reported to
have large and hyperchromatic intranuclear
inclusions, and the abnormal urothelial cells
of the present case were consistent with those
of the reported cases.

Electron microscopic examination can
show the shape and size of the virus particles
and distinguish the groups of viruses.!? The
ultrastructural features of the virus particles
of the present case-round, non-enveloped,
and with a diameter in the range of 35-45 nm
corresponded to those of human poly-
omaviruses particles described in the previous
reports. It was difficult, however, to identify
the strain using morphological methods. We
could not determine, therefore, whether the
aetiological agent was BK or JC virus using
either cytology or electron microscopy.

PCR was developed for the analysis of
DNA sequences in tiny quantities of cells.
PCR is effective for the definitive diagnosis of
strains of the human polyomaviruses group.’?®
In the present study we used the small DNA
sequences of human polyomaviruses, PEP-1
and PEP-2, as the oligomer primers. The
DNA sequences of BK and JC viruses resem-
ble each other and PEP-1 and PEP-2 are
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complementary to the DNA sequences of BK
and JC viruses. Therefore, this single set of
primers can amplify the nucleotide sequences
of both BK and JC virus DNA with the aid of
Taq polymerase in the PCR cycle. The length
of the amplified BK and JC virus DNA frag-
ments is reported to be 176 and 173 base
pairs, respectively. The amplified JC virus
sequence contains a BamHI site, and is
expected to be cleaved into fragments of 120
and 53 base pairs by BamHI. Conversely, the
amplified BK virus sequence does not contain
a BamHI site and forms a single band at 176
base pairs. The amplified sample DNA of the
present case formed a single band at 176 base
pairs, and the virus in the abnormal urothelial
cells was shown to be BK virus.

The duration of the clinical illness, fre-
quency, pain at urination and mild haema-
turia, and the appearance of the degenerate
urothelial cells containing intranuclear inclu-
sions in the urinary sediment were almost the
same in the present case. The cytological
findings of the wurothelial cells in the
Papanicolaou stained smears and the ultra-
structural characteristics of the virus particles
in the nucleus were suggestive of human
polyomaviruses infection. Electron micro-
scopically the urothelial cells containing the
virus particles were also severely degenerate,
which suggested that the virus had cytopathic
effects. Moreover, we identified the
nucleotide sequence specific to BK virus by
analysing the abnormal urothelial cells of the
urinary sediment using PCR. Consequently,
this 5 year old boy was definitively diagnosed
as having acute BK virus cystitis.
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