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H5N1 Influenza
Virus, Domestic
Birds, Western
Siberia, Russia

To the Editor: Highly pathogenic
H5N1 avian influenza virus caused
disease outbreaks in poultry and wild
birds in several Asian, European, and
African countries from 2003 to 2006.
This virus caused >90 human deaths
in Vietnam, Thailand, People’s
Republic of China, Indonesia, Turkey,
Iraq, and Cambodia (1–3).
Hemagglutinin (HA) and neu-
raminidase (NA) genes of this virus
were derived from the Gs/Gd/1/96-
like lineage, and 6 genes that encode
internal viral proteins were derived
from other lineages (1).

Highly pathogenic H5N1 virus
genetically related to the A/Chicken/
Shantou/4231/03 (People’s Republic
of China) isolate caused disease out-
breaks in poultry in Japan from the
end of December 2003 to March 2004
(4). In May and June 2005, highly
pathogenic H5N1 virus was isolated
from migratory birds during disease
outbreaks near Lake Qinghai in west-
ern People’s Republic of China. HA,
NA, and nucleoprotein genes of the
Qinghai virus were closely related to
H5N1 virus A/Chicken/Shantou/
4231/03 isolated in People’s Republic
of China in 2003. Five other viral
genes (matrix, PA, PB1, PB2, and
nonstructural protein) were closely
related to an H5N1 Hong Kong
Special Administrative Region,
People’s Republic of China 2004 iso-
late (A/Peregrin falcon/HK/D0028/
04) and H5N1 virus A/Chicken/
Shantou/810/05 isolated in People’s
Republic of China in 2005 (5,6).

In July 2005, domestic poultry
began to die in the village of Suzdalka
in western Siberia, Russia (Dovolnoe
County, Novosibirsk region). Auto-
psies showed serious alterations in all
internal organs tested. Approximately
95%–100% of the lungs were affect-

ed, and all serous membranes showed
petechial and confluent hemorrhages.
The highest concentration of hemor-
rhages was in the pericardium.

Organs from 3 birds (1 turkey and
2 chickens) that had died during this
outbreak were further analyzed.
Homogenates of lungs, kidneys, and
spleens were tested by hemagglutina-
tion inhibition (HI) assay. The highest
titers, 32 and 16, were observed in the
spleen of the turkey and kidneys of
the chickens, respectively. H5
influenza A virus was identified in a
homogenate of turkey spleen by con-
ventional HI assay (7) with a panel of
reference antisera.

For the identification of NA sub-
type, RNA was isolated from turkey
spleen homogenate and synthesis of
viral cDNA was performed as previ-
ously described (7). Amplification by
polymerase chain reaction (PCR) and
sequencing of an NA gene fragment
were performed with in-house
primers (sequences of primers are
available on request). The nucleotide
sequence obtained (547 bp, GenBank
accession no. DQ231243) showed
100% identity with the NA gene of
H5N1 viruses isolated in People’s
Republic of China in 2005 (e.g.,
A/Great black-headed gull/Qinghai/
1/05) (5,6).

Homogenates of bird organs
(turkey spleen and chicken kidneys)
were injected into the allantoic cavity
of 10-day-old embryonated chicken
eggs. Three hemagglutinating agents
were isolated (titers 1,024–2,048) and
identified as H5 influenza A virus
(A/Turkey/Suzdalka/Nov-1/05,
A/Chicken/Suzdalka/Nov-11/05, and
A/Chicken/Suzdalka/Nov-12/05) by
reverse transcription–PCR and
sequencing (isolation of RNA from
allantoic fluid and synthesis of virus
cDNA were performed as previously
described [7]). PCR amplification and
sequencing of a fragment of the HA
gene were performed with an in-
house primer set for the H5 gene
(available on request). Phylogenetic
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analysis of nucleotide sequences
obtained (GenBank accession nos.
DQ231242, DQ231241, and DQ23-
1240) indicated that western Siberian
2005 isolates belong to the
Gs/Gd/1/96-like lineage and form a
cluster with H5N1 viruses isolated
from migratory birds in the People’s
Republic of China in 2005 (5), from
poultry in Japan in 2004 (4), and from
poultry and humans in Asian coun-
tries in 2003 and 2004 (1) (Figure).
Deduced amino acid HA cleavage site
sequences of all isolates (PQGER-
RRKKR/GL) corresponded to highly
pathogenic Asian H5N1 influenza
virus variants (5,6).

To test virulence, 10 six-week-old
chickens were intravenously infected
with isolate A/Turkey/Suzdalka/Nov-
1/05 as previously described (7). All
viruses isolated were highly patho-
genic (all chickens died within a day
of infection).

We isolated H5N1 influenza virus
from the spleen of a turkey that died
during an outbreak in poultry in west-
ern Siberia in July 2005. HA and NA
genes of this virus were closely related
to those of H5N1 avian influenza
viruses that caused outbreaks in birds
in Asian countries from 2003 to 2005
and in Japan in 2003 and 2004. The
corresponding isolate, A/Turkey/
Suzdalka/Nov-1/05, from turkey
spleen was highly pathogenic for
chickens in the laboratory intravenous
pathogenicity index test. The origin of
this H5N1 virus in western Siberia is
not known. Migratory birds could have
introduced this virus because western
Siberia is located on a flyway of wild
birds that migrate in the spring from
southeastern Asia. Highly pathogenic
Asian H5N1 influenza virus in western
Siberia demonstrates spread of these
Asian viruses into new areas and sug-
gests a larger geographic distribution.
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Figure. Phylogenetic tree of H5 hemagglutinin genes of influenza A viruses. The 3 H5
western Siberian 2005 viruses isolated in this study are shaded. Phylogenetic analysis
was performed by the neighbor-joining method with the Molecular Evolutionary Genetic
Analysis 2 program (Center for Evolutionary Functional Genomics, Tempe, AZ, USA).
Scale bar indicates relative value of distance in matrix normalized units. Numbers indicate
tree divarication.



LETTERS

Address for correspondence: Alexander M.
Shestopalov, State Research Center Virology
and Biotechnology Vector, 630559, Koltsovo,
Novosibirsk, Russia; email: shestopalov2@
ngs.ru

Leishmaniasis
among Gold

Miners, French
Guiana

To the Editor: In 2004, the
Cayenne General Hospital and public
health centers recorded 348 new cases
of cutaneous leishmaniasis (CL) in
French Guiana (1). A case of CL was
considered confirmed if cutaneous
lesions were present for >2 weeks; the
patient had a compatible epidemio-
logic history; and microscopic exami-
nation of dermal scrapings, parasite
cultivation, or both showed positive
results for Leishmania. According to
the population estimate given by the
French National Institute for Statistics
and Economical Studies (INSEE,
Cayenne), the incidence of CL in
2004 was 0.2%–0.4% and has been
relatively stable since 1979 (2,3).
However, when the annual number of
cases per village were examined, new
CL cases were heterogeneously dis-
tributed. Saint Elie, a gold-mining vil-
lage in the inland neotropical forest,
had an apparent incidence rate of
25.9% in 2004 and 28.9% in 2005
(Figure); risk for infection in this vil-
lage was, on average, 65× higher than
anywhere else in French Guiana. We
tested samples from 12 random CL
patients with a Leishmania-specific
polymerase chain reaction–restriction
fragment length polymorphism test
that targeted the internal transcribed
spacer 1 of ribosomal RNA genes
with primers SSU-12103-D (5′-

GGGAATATCCTCAGCACGT-3′)
and 5.8S-13333-R (5′-CGACACT-
GAGAATATGGCATG-3′) (4). All
these patients were infected with
Leishmania guyanensis.

Isolated in dense rainforest (no
road or airport) and with 239 inhabi-
tants (INSEE, Cayenne), Saint Elie is
situated on a gold seam; miners ille-
gally create trails from the village to
deposits in a 10-km circumference in
the dense forest around the village.
Compared to other French Guianan
villages, such as Saül and Régina,
which are similarly isolated in the
rainforest and have 160 and 765
inhabitants (INSEE, Cayenne),
respectively, and Iracoubo, the village
closest to Saint Elie with 1,430 inhab-
itants (INSEE, Cayenne), substantial-
ly more new CL cases have been
observed in Saint Elie since 2003.
Since 2000, medical rounds have been
undertaken every 15 days in the vil-
lages of Saint Elie and Saül, whereas
people from Régina and Iracoubo
have doctors at their disposal every
day.

Official records indicate that the
population of Saint Elie has doubled

in the past 10 years, reaching 239
inhabitants in 1999 (INSEE,
Cayenne). However, 860 new medical
files have been registered in the Saint
Elie Health Centre since 2000. This
finding could be explained by the high
number of illegal workers in this area.
Patient interviews showed that most
of these workers (≈90%) originated
from the poorest northern Brazilian
states (Pará, Amapá, Roraima, and
especially Maranhão). Thus, the inci-
dence rate of 25.9%, calculated on the
basis of 239 inhabitants, was likely
overestimated. Taking into account a
substantial turnover in migrant popu-
lations, the denominator could be
500–1,000 inhabitants, and the inci-
dence rate would be 6.2%–12.4%. All
patients worked in the small-scale
gold mines surrounding Saint Elie,
and CL cases were recorded without
seasonal fluctuations. Imported cases
are possible, but reports are likely to
be anecdotal because clinical observa-
tions, estimated dates of infection,
and duration of patient stay in Saint
Elie were congruent and because all
genotyped strains were Guianan L.
guyanensis (1).
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Figure. Number of new cutaneous leishmaniasis (CL) cases registered in health centers
of 4 villages of French Guiana (Iracoubo, Régina, Saül, and Saint Elie) from 2000 to 2005.
For each village, the 1999 population estimate (French National Institute for Statistics and
Economical Studies, Cayenne) is given in parentheses. *Cases Jan–Aug 2005.


