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Human adenoviruses (HAdVs) belong to the genus
Mastadenovirus of the family Adenoviridae, and are
grouped into seven species (HAdV-A through HAdV-G)
(1,2). HAdVs are known to cause a variety of illnesses
such as respiratory infections, gastroenteritis, and ker-
atoconjunctivitis. HAdV-D is a major causative agent
of keratoconjunctivitis, and isolation of HAdV-8,
HAdV-19, HAdV-37, HAdV-53, HAdV-54, and
HAdV-56 strains has been reported in Japan (3–5).
HAdV-56 was recently identified as a new HAdV (5–7).
Moreover, there have been reports of the isolation of
HAdVs from male and female genital tracts and of cases
of male urethritis caused by HAdV-D (8–14). We as-
sumed that patients with urethritis contracted HAdV in-
fection through sexual intercourse (11–13). However,
there are not many reports on HAdV-associated urethri-
tis. In this report, we describe a case of urethritis and
conjunctivitis caused by a new type of HAdV in Osaka,
Japan.

The patient was a man in his 30s with non-gonoccocal
non-chlamydial urethritis. In December 2011, he ex-
perienced urethral discomfort for a week after sexual
intercourse, and in the week that followed, he visited a
sexually transmitted disease (STD) clinic with the com-
plaint of miction pain. On his visit, the patient also ex-
hibited conjunctivitis in the left eye, which began a day
prior to his visit; his urethral secretion, urine sample,
and conjunctival swab were obtained for analysis. The
patient's urethral secretion contained leukocytes, and
the urine sediments and the conjunctival swab were
positive for adenovirus when tested using an im-
munochromatography kit (TFB, Tokyo, Japan). The
patient recovered without any treatment 8 days after
clinical diagnosis.

The virus was isolated from the samples by inoculat-
ing 200 mL of the samples onto A549 cell cultures. The
HAdV isolates from the conjunctival swab samples and
urine samples were named 20110150/Osaka/2011 and
20110151/Osaka/2011, respectively. DNA was extract-
ed from the isolated strains (15) and the fiber and partial
hexon genes were amplified using polymerase chain
reaction (PCR), which was performed as previously
reported (15–18). The penton base and the entire hexon

genes were amplified using PCR with primers that were
designed on the basis of HAdV-56 sequences. The PCR
products were sequenced by the Applied Biosystems
3130 genetic analyzer (Applied Biosystems, Foster City,
Calif., USA). The sequences obtained in this study were
submitted to the DNA Data Bank of Japan (DDBJ)
and were assigned accession numbers AB690366 to
AB690371. Sequence similarities were calculated using
GENETYX Ver. 7 (Software Development, Tokyo,
Japan), and the results showed that the penton base,
hexon, and fiber genes of 20110150/Osaka/2011 and
20110151/Osaka/2011 were completely identical to the
genes of HAdV-56 previously isolated in Japan (acces-
sion no. AB562588). These results indicated that both
urethritis and conjunctivitis, as observed in this case,
were caused by HAdV-56. To our knowledge, this is the
first report of urethritis caused by HAdV-56.

HAdV-56 is a new type of HAdV that was identified
by genetic analysis and isolated from pulmonary biopsy
specimens and conjunctival swabs (5–7). Although
HAdV-56 was detected in keratoconjunctivitis patients
in several parts of Japan (4,5), the virus was never iso-
lated from patients in our region of surveillance. Thus,
this is the first case of HAdV-56 conjunctivitis reported
in Osaka. In our case, the onset of conjunctivitis was
subsequent to urethritis, suggesting that HAdV-56
initially caused the genital infection, and genitoocular
autoinoculation occurred in the patient. However, we
could not ascertain the route of infection from the fe-
male to the male patient in this case. Since HAdVs cause
pharyngitis, genital ulcers, and cervicitis (11), either oral
sex or vaginal intercourse would be a possible route for
HAdV transmission, and further investigation of addi-
tional cases is required to ascertain this assumption.

Although HAdVs are not usually recognized as a
causative agengt of genital infections, cases of HAdV-
D-associated urethritis, particularly those caused by
HAdV-37, have been reported in the United States and
Australia (11,12,14). In recent years, HAdV-37 associ-
ated-urethritis cases have also been reported in Japan
(19,20). In addition, we reported that HAdV-56 is an
oculogenital pathogen similar to HAdV-8 and HAdV-37
(11,12,19,20); therefore, HAdV-37 may be a major
pathogen causing HAdV urethritis, and our results indi-
cate the possibility of an increase in HAdV-56-associ-
ated genital infection rates in the future.

In the present report, we presented a case of HAdV-
56 urethritis and conjunctivitis and proposed that
HAdV-56 is possibly a sexually transmitted pathogen.
Investigation of HAdV is recommended for patients
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with idiopathic urethritis. In Japan, the accurate
number of patients with genital HAdV infection is
unknown, and we propose that an HAdV surveillance
system should be undertaken for patients with STD.
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