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We report the molecular epidemiology of astrovirus infection in 335 infants with diarrhea in Wuhan City,
China. Astrovirus RNA was detected in the stool specimens of 33 children (9.87%). Genotyping analysis
indicated that 23 out of 24 astroviruses identified were classified as belonging to genotype 1, with highest
identity (>98%) to a Mongolian strain.

Diarrhea is a major cause of childhood morbidity and mor-
tality, especially in developing countries (2). Human astrovirus
may be the second most common cause of viral gastroenteritis
in young children, with rotavirus being the first (6–8, 14).
Human astrovirus infections occur worldwide and have been
detected in people at different ages, but mostly in children and
the elderly (7). The incidence of astrovirus infection ranges
from about 2 to 9% in children with gastroenteritis in both
developing and developed countries (3–5, 11, 13, 15), although
some studies have reported that the infection rate may be as
high as 26% (10). In order to investigate the role of astrovirus
infection in childhood diarrhea in Wuhan City, China, we
examined astrovirus RNA in the fecal specimens of 335 infants
(under the age of 3 years) from the outpatient department of
Wuhan Children’s Hospital between June 2004 and May 2005.

Among 335 stool specimens examined, 33 were positive for
astrovirus RNA as determined by reverse transcription-PCR
with the primer set Mon340/Mon348 (Invitrogen, Shanghai,
China) that permits detection of all eight serotypes of human
astroviruses (1). The infection rate (9.87%) of our study is in
agreement with that reported in other parts of China (9) and
other developing countries (5). There was no significant dif-
ference (P � 0.23) in the infection rates between boys (11.44%,
23/201) and girls (7.46%, 10/134). As demonstrated in Fig. 1A,
the incidence in the winter and spring months (November 2004
to April 2005) was significantly higher (P � 0.05) than that in
the summer and autumn months (June to October 2004 and
May 2005). December was the month with the highest inci-
dence of astrovirus infection (41.67%, 10/24). This seasonal
pattern of astrovirus infection in Wuhan City is consistent with
other epidemiological studies of temperate regions (7) and is
similar to that seen in patients with rotavirus infection. The
children of 24 to 29 months of age appeared to have the
highest infection rate (40%, 4/10) (Fig. 1 B). However, since
there were only 10 specimens collected from this age group,
the significance of this finding remains to be determined.

Twenty-four specimens positive for astrovirus RNA were

genotyped by sequencing a 449-bp region of ORF2 of the
astroviruses as previously described by Noel et al. (12). Re-
verse transcription-PCR was performed with the primer set
Mon269/Mon270, which was considered to be more universal
than the Mon244/Mon245 set (12). The purified DNA was
sequenced by Shanghai Sangon Biological Engineering &
Technology and Service Co., Ltd., with an ABI3730 automatic
sequencer. Each nucleotide sequence of the 348-bp region was
compared to that of each reference strain by using the BLAST
program (National Center for Biotechnology Information); the
comparison showed that 23 out of 24 viruses were classified as
genotype 1 viruses, while only 1 was identified as genotype 3.
Genotype 1 has been considered the most frequent and dom-
inant type in most parts of the world, with a few exceptions
(16).

Because the analysis of astrovirus genes from different re-
gions of the world is useful for developing detection kits and a
vaccine for astrovirus infection, we used MegAlign in the
DNAStar program to determine the sequence identities of the
Wuhan astroviruses to those from different areas in the world.
The majority (87.5%, 21/24) of the astroviruses identified in
this study showed very little or almost no divergence among
themselves. Twenty-one of these genotype 1 viruses showed
the highest identity (96.8 to 98.6%) to a Mongolian strain
(GenBank accession number AY590261) and lesser identities
to strains from Australia (AY175258; ca. 94.0 to 95.7%), India
(AB241064; ca. 93.4 to 95.1%), Argentina (AY324859; ca. 90.8
to 92.6%), Brazil (DQ381480; ca. 89.4 to 91.1%), and Colom-
bia (DQ157438; ca. 88.5 to 90.3%) (Fig. 1C). The remaining
two strains (accession numbers DQ788596 and DQ788612) of
the 23 genotype 1 astroviruses had high identity (97.7%) to a
Brazilian strain (DQ381480).

Our data clearly indicate that astrovirus as an etiological
agent has a significant role in infant gastroenteritis in Wuhan
City. Since the majority of the astroviruses identified in the
infants in Wuhan are classified as belonging to one genotype
(type 1), it would be feasible to develop an effective vaccine
against type 1 astrovirus infection in the Wuhan area. Further
studies are needed to understand the nature of astrovirus in-
fection and to provide strategies for the prevention and control
of astrovirus infection in children in China.
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Nucleotide sequence accession numbers. The nucleotide se-
quences of the 348-bp regions of the 24 astroviruses have been
submitted to GenBank under the following accession numbers:
DQ788590 to DQ788612 and DQ630763.
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FIG. 1. Molecular epidemiology of astrovirus infection among chil-
dren under the age of 3 years in Wuhan City, China. (A) Monthly
distribution of astroviruses detected in stool specimens between June
2004 and May 2005. The numbers above the bars indicate the number
of samples positive for astrovirus in each month. (B) Detection rates of
astrovirus infection in different age groups. The numbers above the
bars indicate the percentage of samples positive for astrovirus in each
age group. (C) Comparison (percent identity) of Wuhan astrovirus
strains (genotype 1, 21 out of 23 strains) with astrovirus strains from
other regions in the world.
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