children who received no vaccination
(22%, 6/27) than among those with
unknown vaccination history (10%,
15/157). Of 5 vaccinated children, 1
had JE; however, verification of this
child’s vaccination was not possible.
Among 71 children who had no
evidence of JE but for whom serum
samples were available for testing, 5
had antibodies against mumps virus,
8 against echoviruses, and 5 against
coxsackieviruses. Viral cultures of CSF
from all 189 children were negative.

Our finding of 10.4 JE cases per
100,000 children <15 years of age in
Dehong Prefecture is higher than the
estimated incidence of 5.4 cases per
100,000 population among children
<14 years of age in JE-endemic
countries (2). Nevertheless, the true
JE population incidence for Dehong
Prefecture might be underestimated
if some children received no medical
care or were admitted to other
hospitals. Adults were not studied;
however, *90% of JE cases in China
are reported among children <15 years
of age (5,6). Unfortunately, accurate
age-adjusted JE vaccination coverage
data for Dehong Prefecture are not
available.  Although  vaccination
programs have markedly lowered JE
incidence in China in recent years
(5,6), the finding of continuing high
JE incidence in Dehong Prefecture
warrants further attention.
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Novel Hantavirus
in Field Vole,
United Kingdom

To the Editor: Hantaviruses
(family Bunyaviridae) are transmit-
ted to humans by inhalation of aero-
solized virus in contaminated urine
and feces, mainly from rodents of the
families Cricetidae and Muridae. Al-
though infections in rodents are as-
ymptomatic, infections in humans can
lead to hemorrhagic fever with renal
syndrome and hantavirus cardiopul-
monary syndrome (/).

In Europe, 5 rodent-borne hanta-
viruses have been detected: Dobrava-
Belgrade, Saaremaa, Seoul, Puumala,
and Tula (/,2). The most common
and widespread hantavirus in Europe
is Puumala virus, which is associated
with the mildest form of hemorrhagic
fever with renal syndrome (/).

In the United Kingdom, only a
few cases of hantavirus infection in
humans have been reported and con-
firmed serologically, but the caus-
ative virus species were not identified
(3,4). Subsequent longitudinal stud-
ies reported considerable hantavirus
seropositivity among healthy human
cohorts, suggesting past exposure to
hantaviruses or subclinical infection
(3). Serologic surveys of rodents (rats
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and mice) and cats also supported the
presence of a hantavirus indigenous to
the United Kingdom (3). To determine
whether hantaviruses are circulating
in wild rodents in the United King-
dom, we conducted molecular analy-
ses on rodent tissues.

From September 2009 through
November 2011, a total of 495 wild
rodents consisting of 133 brown rats
(Rattus norvegicus), 269 wood mice
(Apodemus  sylvaticus), 50 house
mice (Mus musculus), 35 bank voles
(Myodes glareolus), and 8 field voles
(Microtus agrestis) were caught live
across northwestern England (online
Technical Appendix Figure, wwwnc.
cdc.gov/ElD/article/19/4/12-1057-
Techappl.pdf). Animals were eutha-
nized in the field by use of isoflurane
inhalation, according to UK Home Of-
fice Guidelines (http://webarchive.na-
tionalarchives.gov.uk/+/http://www.
homeoffice.gov.uk/docs/hc193.html).
Within 2 hours, kidney, liver, and lung
tissues were removed. When field

A

conditions allowed, blood samples
were collected; otherwise, heart tissue
was collected. Samples, and carcasses
that could not be processed within 2
hours, were stored at —80°C.

RNA was extracted by using
TRIzol Reagent (Invitrogen, Life
Technologies, Paisley, UK). To detect
hantavirus RNA, we used a nested
pan-hantavirus reverse transcription
PCR selective for partial polymerase
large segment (L) gene sequences (J).
With the exception of 1 male field
vole (B41) collected near Tattenhall,
Cheshire (online Technical Appendix
Figure), all lung samples were nega-
tive for hantavirus RNA. The posi-
tive amplicon was sequenced by us-
ing a BigDye Terminator 3.1v Cycle
Sequencing Kit on an ABI3130xl
genetic analyzer (Applied Biosys-
tems/Life Technologies, Paisley, UK)
(GenBank accession no. JX316008).
Partial small segment (S) sequences
were also recovered from lung RNA
from vole B41 (GenBank accession

B

d Murinae-asscciated A - )
i Soricidae-associated
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no. JX316009) (online Technical Ap-
pendix Table). Established reverse
transcription PCRs for the medium
segment were unsuccessful.
Comparisons of nucleotide and
amino acid sequence identities dem-
onstrated, as expected, that the Arvico-
linae-associated hantaviruses showed
the highest similarity to the UK se-
quence at the nucleotide (65.7%—
78.8% for S and 76.6%—77.5% for L)
and the amino acid (66.4%—86.3% for
S and 80%—88% for L) levels (online
Technical Appendix Table).
Phylogenetic analyses of partial
L (Figure, panel A) and partial S se-
quences (Figure, panel B) confirm the
inclusion of the viral sequence from
vole B41 as a distinct member of the
Arvicolinae-associated hantaviruses.
In the partial L tree (Figure, panel
A), viral sequence B41 clustered with
Prospect Hill and Tula viruses with
good support, although in the partial
S tree (Figure, panel B), B41 seems to
be more closely related to the Asian
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Figure. Bayesian phylogenetic trees constructed by using the models HKY+gamma for partial large segment sequences (n = 19) (A) and
GTR+gamma for partial small segment sequences (n = 39) (B) within BEAST software (6) with Markov chain Monte Carlo chain lengths
of 10 million and strict clock. Optimum substitution models were estimated by using MEGAS5 (7). The trees are drawn to scale; branch
lengths are measured in the number of substitutions per site. The numbers at each node are posterior probabilities. All effective sample
size values exceeded 150 for partial L and 1,600 for partial S sequences. The phylogenetic position of virus isolated from field vole
B41 (in boldface) is shown in relation to representative hantaviruses (A) and more closely related Arvicolinae-associated hantaviruses
(B). GenBank accession numbers are shown next to taxonomic names. Scale bars indicate nucleotide substitutions per site. VLAV,
Vladivostok virus; TOPV, Topografov virus; KHAV, Khabarovsk virus; PUUV, Puumala virus; HOKV, Hokkaido virus; MUJV, Muju virus;
PHYV, Prospect Hill virus; ISLAV, Isla Vista virus; TULV, Tula virus; LANV, Laguna Negra virus; ANDV, Andes virus; SNV, Sin Nombre virus;

NYV, New York virus.
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Microtus vole—associated hantavirus-
es, albeit with low posterior probabil-
ity values. These differences in tree
topologies probably reflect different
compositions of the sequence datasets.

Blood collected from vole B41
was positive for hantavirus-specific
antibodies (indirect fluorescent anti-
body test that used Puumala antigen)
(8), suggesting cross-reactivity, as
would be expected for Arvicolinae-
associated hantaviruses. Hantavirus
RNA was detected in the kidneys but
not the liver of vole B41 and not in the
lungs, liver, or kidneys of the 7 other
field voles. Degenerate cytochrome B
gene PCR and sequencing (9) were
used to confirm the morphologic iden-
tification of the field voles (B41 CytB
GenBank accession no. KC222031).

The nucleotide and amino acid
sequence divergences between B41
and the most related hantaviruses
correspond to that typically found
between hantavirus species (5). The
phylogenetic analyses further support
B41 as a distinct hantavirus. Thus,
we propose to name this novel virus
Tatenale virus, reflecting the medieval
name of its place of origin.

M. agrestis voles, among the most
numerous mammals in mainland Brit-
ain, have not been shown to be primary
carriers of a specific hantavirus, al-
though recent studies suggest that they
might be involved in the maintenance
of Tula virus in Germany (/0). Further
surveillance is needed to confirm that
M. agrestis voles are the reservoir hosts
of Tatenale virus, provide an estimate
of virus prevalence, and determine zoo-
notic risk. Current knowledge of other
Microtus vole—borne hantaviruses sug-
gests that although they might infect
humans, their pathogenic potential is
generally low (/). Future work will in-
volve attempts to isolate Tatenale virus
and generate its full-genome sequence.

Because hantavirus diseases have
such broad clinical features, many
cases among humans in the United
Kingdom might be misdiagnosed. The
confirmation of a novel hantavirus

Emerging Infectious Diseases « www.cdc.gov/eid « Vol. 19, No. 4, April 2013

in indigenous wildlife in the United
Kingdom might promote inclusion of
hantavirus infection in the differential
diagnosis for patients with acute renal
failure, undiagnosed febrile illness,
and exposure to rodents (4).

Acknowledgments

We acknowledge the following col-
leagues for providing materials and assis-
tance: Chris Ball, Nicola Williams, Susan
Withenshaw, Kikka Kallio, Malcolm Ben-
nett, Emma Wise, Denise Marston, Mark
Outlaw, Chantal Reusken, and Matt Hartley.

Financial support was received from
the UK Department for Environment, Food
and Rural Affairs project SV3037 and from
the Research and Policy for Infectious Dis-
ease Dynamics program of the Science and
Technology Directorate (US Department of
Homeland Security), the Fogarty Interna-
tional Center (National Institutes of Health),
MSD Animal Health, and EU FP7—funded
Research Infrastructure Grant “European
Virus Archive” (no.19 228292). This study
was partially funded by EU grant FP7-
261504 EDENext and is catalogued by the
EDENext Steering Committee as EDENext
063 (www.edenext.eu).

Kieran C. Pounder,
Michael Begon, Tarja Sironen,
Heikki Henttonen,

Phillip C. Watts,

Liina Voutilainen, Olli Vapalahti,
Boris Klempa,
Anthony R. Fooks, and
Lorraine M. McElhinney
Author affiliations: University of Liverpool,
Liverpool, UK (K.C. Pounder, M. Begon,
P.C. Watts); University of Helsinki, Helsinki,
Finland (T. Sironen, L. Voutilainen, O. Va-
palahti); Finnish Forest Research Institute,
Vantaa, Finland (H. Henttonen, L. Voutilain-
en); Slovak Academy of Sciences, Bratisla-
va, Slovakia (B. Klempa); Charité School
of Medicine, Berlin, Germany (B. Klempa);
Animal Health and Veterinary Laboratories
Agency, Surrey, UK (A.R. Fooks, L.M. McEI-
hinney); and University of Liverpool National
Consortium for Zoonosis Research, South

Wirral, UK (A.R. Fooks, L.M. McElhinney)

LETTERS

DOI: http://dx.doi.org/10.3201/eid1904.121057

References

1. Vaheri A, Henttonen H, Voutilainen L,
Mustonen J, Sironen T, Vapalahti O.
Hantavirus infections in Europe and their
impact on public health. Rev Med Virol.
2012.2013;23:35-49.

2. OlssonGE, Leirs H, Henttonen H. Hantavi-
ruses and their hosts in Europe: reservoirs
here and there, but not everywhere? Vec-
tor Borne Zoonotic Dis. 2010;10:549-61.
http://dx.doi.org/10.1089/vbz.2009.0138

3. McCaughey C, Hart CA. Hantaviruses. J
Med Microbiol. 2000;49:587-99.

4. Fhogartaigh CN, Newsholme W, Kinirons
M, Tong W. An emerging infectious cause
of renal impairment in the UK. BMJ Case
Rep. 2011. pii: ber0620114326.

5. Klempa B, Fichet-Calvet E, Lecompte
E, Auste B, Aniskin V, Meisel H, et al.
Hantavirus in African wood mouse, Guin-
ea. Emerg Infect Dis. 2006;12:838—40.
http://dx.doi.org/10.3201/eid1205.051487

6. Drummond AJ, Rambaut A. BEAST:
Bayesian evolutionary analysis by sam-
pling trees. BMC Evol Biol. 2007;7:214.
PMID:17996036

7. Tamura K, Peterson D, Peterson N, Stech-
er G, Nei M, Kumar S. MEGAS: Molecu-
lar Evolutionary Genetics Analysis using
maximum-likelihood, evolutionary dis-
tance, and maximum-parsimony methods.
Mol Biol Evol. 2011;28:2731-9. http://
dx.doi.org/10.1093/molbev/msr121

8. Vaheri A, Vapalahti O, Plyusnin A. How
to diagnose hantavirus infections and de-
tect them in rodents and insectivores. Rev
Med Virol. 2008;18:277-88. http://dx.doi.
org/10.1002/rmv.581

9. Schlegel M, Ali HS, Stieger N, Grosch-
up MH, Wolf R, Ulrich RG. Molecular
identification of small mammal species
using novel cytochrome B gene—derived
degenerated primers. Biochem Genet.
2012;50:440-7. http://dx.doi.org/10.1007/
$10528-011-9487-8

10. Schmidt-Chanasit J, Essbauer S, Petra-
ityte R, Yoshimatsu K, Tackmann K,
Conraths FJ, et al. Extensive host shar-
ing of central European Tula virus. J
Virol.  2010;84:459-74.  http://dx.doi.
org/10.1128/JV1.01226-09

Address
McElhinney, Animal Health and Veterinary
Laboratories Agency (Weybridge), Wildlife
Zoonoses and Vector-borne Diseases Research

for correspondence: Lorraine M.

Group, Woodham Lane, New Haw Addlestone,
Surrey KT15 3NB, UK;
mcelhinney@ahvla.gsi.gov.uk

email: lorraine.

675



