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(Received October 3, 1978)

ECHO, Coxsackie, polio or adenoviruses
are often cited as causal agents of acute non-
bacterial gastroenteritis in children (Ramos-
Alvarez and Olarte, 1964; Yow et al., 1970:
Steinhoff, 1978). In addition rotavirus, or-
iginally reported independently by Bishop et
al. (1973) and by Flewett et al. (1973), and
parvovirus-like agents (Norwalk, Hawaii, MC
and W), investigated by many workers (Adler
and Zickl, 1969; Dolin et al., 1972; Kapikian
et al., 1972; Schreiber et al., 1974; Wyatt et al.,
1974), have also been mentioned. There have
also been some unexplained cases of acute
gastroenteritis of children. Epidemics or
mass outbreaks of diarrhea in children caused
by Coxsackie virus type B-3 (Cox B-3) are very
rarely reported (Felici et al., 1962).

This communication describes an outbreak
of diarrhea accompanied with fever in primary
school children, the isolation of Cox B-3 from
a patient and seroepidemiological evidence of
Cox B-3 infection among these children.

Early in June, 1978, there was a mass out-
break of vomiting and diarrhea accompanied
with moderate fever in 13 primary schools in
Tondabayashi City of Osaka Prefecture. Dur-
ing the outbreak, the rate of absence of chil-
dren from these 13 schools reached a mean of

6.9% and a maximum of 13.79%, while it was
usually between 1 and 29%. Kishi Primary
School, which had the highest absence rate
among the 13 schools (Fig. 1) was chosen for
etiological examination. The other 12 schools
had similar patterns of absence rates to that
shown in Fig. 1.

The clinical symptoms of the children in
this school are summarized in Table 1. These
values were calculated from retrospective
answers to written inquiries to the patients.

TaBLe 1. Frequency of clinical symptoms of
the patients

e cy

Symptom Fr (%)ef }
Abdominal pain 86.1
Diarrhea 69.4
Appetite loss 63.9
Nausea 30.6
Vomiting 11.1
Fever 83.3
Headache 69 .4
Catarrhal signs of upper 52.8

respiratory tract

@ No. of positive symptoms/37 patients with acute
gastroenteritis (< 100).
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The most common abdominal signs were ab-
dominal pain followed by diarrhea and loss of
appetite, while nausea and vomiting were not
so common. This latter phenomenon, as well
as the appearance of fever, headache and catar-
rhal signs of the upper respiratory tract, like
those of a common cold in summer time, were

TaBLE 2.
sackie virus type B-3

unlike the signs of the usual so-called infec-
tious vomiting and diarrhea syndrome of
school children. The duration of the clinical
symptoms was 2 to 3 days. The outbreak was
not restricted to any particular grade or class.

Attempts were made to isolate some virus
from throat swabs and stools of 16 patients.

Antibody titers of the patients against human adenovirus type 4, rotavirus and Cox-

CF antibody titer vs

NT antibody titer vs

Rotavirus®

C;Z\c:{)(c)i.e Patient Sex S;Z;Jrol Adenovirus type 4W Coxsackie virus B-3
Acute  comvel o yopee  COMVES Acure  comvan

1 K. K. M 3 16 16 8 4 < 4 < 4
2 M. K. M 4 8 8 < 4 < 4 < 4 < 4
3 M. M. M 5 < 4 < 4 < 4 < 4 =1024 =1024
4 T. K. M 5 8 8 8 8 < 4 < 4
5 K. H. M 5 8 8 8 512 512
6 Y. Y. M 5 8 8 8 512 512
7 S. I. F 5 < 4 < 4 + 4 512 512
8 H.I. F 3 16 16 8 8 =1024 =1024
9 M. K. F 5 8 8 4 4 < 4 < 4
10 K. S. F 5 8 8 4 4 512 512
11 J.S. F 3 32 32 8 8 128 =1024
12 M. A. F 3 8 8 8 8 < 4 < 4
13 N. M. F 5 < 4 < 4 < 4 < 4 128 =1024
14 H.Y. F 3 8 8 8 8 < 4 8
15 K.Y. F 3 4 4 4 4 512 =1024
16 H. A. M 5 4 + 8 8 512 512
17 H.O. M 5 8 8 < 4 < 4 128 128
18 T.T. F 5 8 8 4 4 =1024 512
19 Y. T. F 5 =64 =64 < 4 < 4 512 512
20 M. T. F 5 32 32 < 4 < 4 512 512
21 H.Y. F 5 16 16 8 8 < 4 < 4
22 M. Y. F 5 32 16 8 8 =1024 512
23 M. T. M 6 < 4 < 4 < 4 < 4 128 512
24 S. M. M 6 16 16 4 4 < 4 < 4
25 Y. Y. M 6 8 8 < 4 < 4 512 512
26 MY M 6 8 8 8 8 =1024 =1024
27 S.S F 6 8 8 8 8 < 4 < 4
28 H. T F 6 16 16 16 16 =1024 512
29 Y. Y. F 6 8 8 < 4 < 4 512 =1024

@ NCDV was used as antigen.
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Specimens were inoculated into suckling mice
and cultured cells (FL, HEp-2 or primary
African green monkey kidney cells). A throat
swab specimen from one patient who had a
typical common cold with diarrhea had cyto-
pathic effects (cp) in all three kinds of cultured
cells but also a lethal effect in suckling mice.
This cp agent was identified as Cox B-3 by a
neutralization (NT) test by the microtiter
method with known standard immune sera
against Cox B-3 (data not shown).

Stool specimens from patients were also ex-
amined by electron microscopy after partial
purification of the material by fluorocarbon
treatment and centrifugation. No virus was
detected in any specimen.

Paired blood specimens were taken from 29
patients at 3 weeks intervals. They were ex-
amined by the complement fixation (CF) or
NT test for antibody against human ad-
enovirus type 4, NCDV (neonatal calf diarrhea
virus) or newly isolated Cox B-3, as shown
in Table 2. NCDV was used as a substitute
for human rotavirus in CF tests, because of its
close antigenic relation with both viruses
(Kapikian et al., 1975). Unusually high an-
tibody titers against Cox B-3 were detected in
both acute and convalescent sera of all except
8 patients, while no significant antibody re-
sponses to adenovirus or rotavirus were seen.

100F

[
(=)
T

No. of pupils absent from school

0311 2 3456 78 9101112
May June, 1978

Ficure 1. Number of pupils absent from Kishi
Primary School. This school has 751 pupils.

The reason why high antibody titers against
Cox B-3 were already present in the acute
phase is that the first blood specimens were
taken on June 10 and especially on June 12,
when the outbreak had already passed its peak,
as can be seen from Fig. 1. These high an-
tibody titers may indicate that the present out-
break of diarrhea accompanied with fever was
associated with Cox B-3 infection. The re-
ason why 8 patients did not show an antibody
response against Cox B-3 may be that the
blood specimens were taken from children who
had been absent from school during the out-
break, since they were thought to be patients
irrespective of the extent of their clinical sym-
ptoms.

LEpidemics or mass outbreaks of diarrhea in
children caused by Cox B-3 infection seem to
be very rare and only one has been reported by
Felici et al. (1962). But sporadic cases of in-
fection (Sato et al., 1972) and virus isolation
from sewage (Otsu et al., 1977; Yamazaki and
Otsu, 1978) or from stool specimens (Toyo-
shima et al., 1964; Oishi et al., 1968; Mori-
tsugu et al., 1970) of either patients or healthy
persons have been reported. Thus Cox B-3
seems to be detectable everywhere, especially
during the summer, and the possibility of
mass outbreak of Cox B-3 infection in schools
or kindergartens is always present. Antigenic
analysis of Cox B-3 isolated at this time from a
patient with diarrhea is necessary to see if it
differs from the standard strain.
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