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Rotaviruses, together with eight other distinct genera, are
members of the family Reoviridae. Eleven segments of
double-strand RNA are packaged within a core shell
surrounded by a double-layered capsid. The outer capsid
contains the major neutralization antigen VP7. The VP7
protein defines the serotype G. In group A rotaviruses, 14
distinct G serotypes have been recognized by neutralization
assay. At least 10 G serotypes have been found in humans. The

epidemiological importance of the four major G types (G-1,
2, 3, and 4) has been indicated by their worldwide distribu-
tion. The importance of the newly described G serotypes 8,
9, and 12 remains unknown. In the present study, we have
carried out G-serotyping, using ELISA and RT-PCR
methods as type-specific assays, of human rotaviruses in the
winter seasons in Nara Prefecture between 1999 and 2002.

Fecal specimens were collected from children aged from
3-months to 13-years-old complaining of acute gastroenteritis.
A total of 117 rotavirus-positive fecal specimens, which had
been screened using a latex agglutination kit (ROTA-ADENO
DRY, Orion Diagnostica, Espoo, Finland) were obtained from
Saiseikai-Gose Hospital, Saiseikai-Nara Hospital, Mimuro
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Hospital, Kokuho-Central Hospital, Yaoi Children’s Hospital,
Yamaga Children’s Hospital, Yamamoto Children’s Hospital,
and Okamoto Children’s Hospital. The fecal specimens were
suspended from 5 to 10% in Hank’s solution and were centri-
fuged. The supernatants were used for serotyping by ELISA
and RT-PCR. ELISA assay was done using a ROTA-MA kit
(Serotec, Sapporo), which used G1-4 monoclonal antibodies
against the human rotavirus. RT-PCR assay was carried out
according to the protocol of Taniguchi et al. (1). The results
of serotyping the rotaviruses in each season are summarized
in Table 1. ELISA assay was able to identify 45 (39%) of 117
specimens, i.e., 36 of serotype G1, 4 of serotype G2, 2 of
serotype G3, and 3 of serotype G4. PCR assay identified 87
(74%) of 117 specimens, i.e., 58 of serotype G1, 18 of
serotype G2, 4 of serotype G3, 6 of serotype G4, and 1 of
serotype G9. Thus, RT-PCR assay could serotype more
isolates than could ELISA assay. Finally, 99 specimens were
classified into five different serotypes; G1 (68, 69%), G2 (19,
19%), G4 (7, 7%), G3 (4, 4%), and G9 (1, 1%). Eighteen
other specimens, however, could not be typed.

In the winter seasons of 2000 and 2001, serotypes G1 and
G2 were detected, and the incidence of respective serotype
was 27 (79%) and 7 (21%) in 2000, and 12 (67%) and 6 (33%)
in 2001. In 1999, serotype G1 and G9, at 10 (91%) and 1
(9%), respectively, were detected. In 2002, interestingly, four
serotypes, serotype G1 (19 isolates, 53%), serotype G2 (6
isolates, 17%), serotype G3 (4 isolates, 11%), and serotype
G4 (7, 19%), were found. Thus, G1 and G2 were the main
serotypes in Nara Prefecture from 1999 to 2002. Figure 1

shows the age distribution of the serotypes. The incidence of
infection was high at 1-2 years of age. In the 90 children (<1-5
years old), the frequency of serotypes G1 and G2 was 66
(73%) and 13 (14%), respectively. But the incidence of G1-
serotype in school-aged children (6-13 years old) was not
sigificantly high: there were 2 G1 (22%), 6 G2 (67%), and 1
G4 (11%).

Severe diarrhea is the frequent symptom in children. More
than 90% of children are infected with rotavirus by 3 years of
age. The distribution pattern of serotypes was almost the same
as in the previous reports except for serotype G9. Only one
G9 strain was identified in the 1999 season (a 1-year-old boy
in the central area of Nara Prefecture). However, the preva-
lence of the G9 strain in Japan has been reported by Zhou et
al. (2); in 1998-1999, G9 was the most prevailing serotype
with frequencies of 53% in Tokyo and 71% in Sapporo. The
G9 strain was fourth in the isolation frequency ranking among
G1, G2, G9, and G3 isolated in the United States in 1996-
1997 (3). Recently, however, the incidence of serotype G9
has increased in children from India, Bangladesh, France,
Australia, and the United Kingdom. In our data, the predomi-
nant serotype among isolates from children at 6-13 years
(school-aged children) was serotype G2 (67%) (Table 2).
Griffin et al. (4) reported that in their study rotavirus isolated
from adults were serotype G2 in all the outbreaks. Serotype
G2 was found in outbreaks of gastroenteritis among school-
aged children (7-8 age) and adults at 30-80 years old in Japan
during 2000 (5,6). These reports strongly suggest that
rotavirus infection in adults and school-aged children often

Fig. 1.  Age distribution of rotavirus serotypes, G1-G9, from 1999 to 2002 in Nara Prefecture.

Table 1.  Serotyping of group A rotavirus in Nara Prefecture between 1999 and 2002

1999 2000 2001 2002 Total

No. of specimens 16 37 23 41 117

No. of specimens with serotype 11 34 18 36 99

  Serotype 1 10 (91) 27 (79) 12 (67) 19 (53) 68 (69)

2   0   7 (21)   6 (33)   6 (17) 19 (19)

3   0   0   0   4 (11)   4 (  4)

4   0   0   0   7 (19)   7 (  7)

9   1 (  9)   0   0   0   1 (  1)

Not type   5   3   5   5 18

Numbers in parentheses indicate percentages.
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involve the serotype G2 rather than the G1.
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Table 2.  Comparison of age distribution and G-serotype

Age 0-5 6-13

No. of specimens with serotype 90 9

  Serotype 1 66 (73) 2 (22)

2 13 (14) 6 (67)

3   4 (  4) 0

4   6 (  7) 1 (11)

9   1 (  1) 0

Numbers in parentheses indicate percentage.


