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UNMARY Outbreaks of acute gastroenteritis occurrcd in Alt and N Primary
Schools of Osaka Prefecture early in I\larch and early in November, respective-
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Iy, 1977.
Epidemiological surveys were carried out in both schools with the following re-

anIts. Th" morbidity ruts unre 21.8% (AK) and 8.5% (N) "in. rig all pupil^, and
41.7% (AK) and 36.8% (N) in syneial ^g, group^. Th" madn clini. al sympt. in^
ware ^bd, mineI paln (77.2-91.3%), dim"he^ (3844/3%) and v. initing (6,541.6%).
Electron microscopic observations of negatively stained specimens showed that five
of 15 fecal extracts obtained from patients in the two schools contained virus parti-
cles of 3540 rim diameter with some black hollows on the surface of complete par-
ticles and ten projection-like structures at the edge of empty shells. These in orpho-
logical characteristics resemble those of callcivirus particles. Immune electron inI-
CToscopic examination suggested that outbreak in A1< School was associated with
this virus. Attempts to cultivate the viruses in \, anous cultured cells and in suck-
ling mice were unsuccessful.

INTRODUCTION

Callciviruses ITave been isolated from POTcine,
pinnipcd and feline species, as reviewed by
Studdert (1978), and this \, irus group ITas been
proposed as a new family of vertebrate \, iruses,
" Callciviridae " (Anatthcws, 1980). Callcivi-
rus has also been detected in htiinan feces by
electron microscopic (Ei\I) examination and it
has been reported that this virus mai, bc as-
SOCiated with acute gastroenteritis of infants
and young children (Flewctt and Davies, 1976;
INladeley and Cosgrove, 1976 ; 1<jeldsberg,
1977 ; Spratt at a1. , 1978 ; NICSwiggan at al. ,

1978; Cubitt at a1. , 1979; Chiba at a1. , 1979;
Suzuki at a1. , 1979). In addition, it is sug-
gested that callcivirus is an etiological agent of
acute gastroenteritis on the basis of immune
electron microscopic (IEM) examinations (Mc-
Swiggan at a1. , 1978; Cubitt at a1. , 1979; Chiba
at a1. , 1979; Suzuki at a1. , 1979). Callcivirus
has also been Investigated in relation to out-
breaks of gastroenteritis in an infant home
(Chiba at a1. , 1979) and of winter vomiting
disease in an infant andjunior school (ATCSwig-
gan at a1,1978; Cubitt at a1. , 1979), but there
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are fewer reports about these cases than about
cases of rotavirus Infection.

This paper reports that callc!virus was de-
tected in outbreaks of acute gastroenteritis in
two primary schools in Osaka and suggests
that outbreaks were associated with this virus.

iVIATERIALS AND IVIETHODS

I. 8116^^t's of coideJ, 1,010gi'cn! sillway

In 1977 there \\, ere outbreaks of acute gastro-

enteritis in A1< Primary, School (A1< School) in
Higashiosaka City early in A, larch and in N Primary
School (N School) in ATatsubara City early in
November. Clinical symptoms were survey, ed by
questionnaires to the parents of cases In both schools.

2. EM o63e, wall'o11

Purification and Elv, I observation on fecal extracts

obtained from patients in both schools were carried
out by the methods described previously (Oishi at al. ,
1979).

3. Se, Dingicn! stirdres

Eight paired sera obtained from cases in AK
School were tested for antibodies against various
antigens as follows. The presence of antibodies to
human adenovirLis type 4 and calf rotavirus (NCDV)
were tested by the complement fixation (CF) test,
those to influenza viruses (A1Yamanashij20j76
(H3N2) and BIGifuj2173) by the hemagglutination-
inhibitioit (Hl) test, and those to feline calicivirus,
which \\, as kindly supplied by Dr. IVl. Hara, Azabu
Veterinary College, Kanagawa, Japan, by the neu-
tralization (NT) test

+. 111,111,111e elecir0, , 711icroscopic (/EM) exn, 11n, till'o11s

TENT examinations \\, ere performed on I : 5 diluted
samples of two paired sera and a partially purified
virus suspension of a mixture of fecal extracts from
cases in the two schools. (Tests were not made on
individual fecal specimens. ) The amounts of anti-
body in the sera were assessed by the grades of
aggregation and coating with antibody, as described
by Kapikian at a1. (1972)

5. Plyi, s c!,!trodtio"

Fecal extracts known to contain virus particles
were inoculated onto the following cultured cells:
primary green monkey kidney, human embryonic
lung (HEL) and kidney (HEl<), primary feline
kidney, HEp-2, FL, GlvlK (a cell line of green
monkey kidney), Ve"0, BHK-21, and Pky .ells (a
pig 1<idney cell line, which was supplied by Dr. N.
Ueba of this laboratory). The cells were examined
daily for cytopathic clTanges. Some samples were
also inoculated into one-day-old suckling mice by
the intracerebral or Intraperitoneal route.

TABLE I.

Primary sclTool

Outbreaks of acute gustroenterttis 311 taro pi'I"tiny schools a'" Osaka

RESULTS

AK

I . Owtbre"As of ac"te gust, 'oe"tel it's

Data on the outbreaks of acute gastroenteri-
tis, which occurred in A1< School early in
March and N School early in November, 1977,
are shown in Table I. These outbreaks each

lasted only two days, but there were a few
cases before and after the outbreaks. The

scored from data on thenumbers of cases

onset of the disease in A1< School, are shown

Outbreak

N

" No. of cases/No. of pupils
b Data on one class.

Early March
1977

Early November
1977

164

No. of cases ---^

BIKEN JOURNAL V01.23 No. + 1980

259

Whole school

91

Morbidity rate

21.8%

(2591/189)"

8.5%

(9/1/068)

Special age group

6-10 I, ears

41.7%

(2501600)

10-11 years

36.8%

(14138)"



in Fig. I. In A1< School the morbidity rate
was 21.8% among allpupils, and 41.7% among
children aged 6-10 yeais old, while in N Scho-
o1 it was 8.5% among all pupils and 36.8%

children of 10-11 old in oneamong years
class. One teacher in N School also suffered

from thc same illness. Secondary infections
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among 250 members of the patients' families
in A1{ School, inclLiding 23 cases in siblings
and 7 cases in mothers, mainly occtirred two
or three days after the onset of the disease in
the school.

The clinical symptoms summarized in Table
2 show that the frequency of abdominal pain
(77.2-91.3%) i^ nther higher. than th. s" of
dimth"" (3844/3%) and v, initing (65,116
%).

2. R'Sw/13 of ZM observations
On EM observations of 15 fecal extracts

from cases in the two schools (13 from School
A1< and 2 from School N), small spherical
particles of 3540 rim diameter were detected
in five samples (4113 from Alt and 112 from
N). Negative staining particles showed that
these were of various shapes. A fringe-like
structure and some blacl< hollows were secn

on complete particles (Fig. 2) and some
projection-like structures were seen on empty
^I, "Its (Fig. 2A, C). Th* ", tati. n onhanc"-
merit technique, CStablished by Man<ham at
a1. (1963), showed that coinplcte vinons had a
central hollow surrounded by six similar hol-
I. us (Fig. 3A, B) and that "inpty ^halts had
ten surface projections (Fig. 3C, D) in n=3-
fold and n=5-fold rotation, respectively. The
shapes of these vinons scem to resemble those
of callcivirus described by other workers (A1-
melda at a1. , 1968; Studdci't, 1978; Burroughs
at a1. , 1978; Madeley, 1979).

3. Results of ser0/o01'cal and IEM tests
None of thc 8 paired sera showed any spe-

cmc antibody responses against the various
virus antigens tested.

IEM examinations showed that 2 convales-

cent phase sera from cases in A1< School con-
tamed specific antibody against the virus ob-
tained from these cases, giving a rating of 2-
3+ as shownin Fig. 4A and B, while the acute
phase sera contained no detectable antibody.
These results suggest that, at least in A1<
School, the acute gastroenteritis was associat-
ed with this virus.

28123456789 day
Feb March, 1977

FIGURE I. Outbreal< of ticLite gastroenteritis in AK
Primary School. TITe no. of cases is plotted against
the daiy of incidence.

TABI, u 2. F1'eqtte"cy of c/zincn/ $3!"IPIoms In
cases of acute gustroe"terztzs tit AK und N
Prz'"tm. y Schools"

Clinical

symptoms

Abdominal pain
Diarrhea

Vomiting

Nausea

Anorexia

Fever

A1< School

No. of
cases

FTC -

qucncy
(%)

193

96

104

93

143

45

" Thc total no. of cases in A1< and N Schools

were 250 and 91, respectively
" Not Investigated

N School

772

38.4

41.6

372

57.2

18.0

No. of
cases

Frc-

qucncy
(%)

83

38

6

28

^"

91.3

41.3

6.5

30.4

01sHi, I. at al. Canti"furs alld aci, te .gastroe"tent, ^ ill school '11/7dre, I 165
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FIGURE 2. Calicivirus detected in fecal extracts of the patients. A and B from AK School, and C and D
from N School ( 180,000). Note a fringe-like structure and some black hollows on complete particles (A,
B, C, and D) and some projections on empty shells (A and C)

<

FIGURE 3. Calicivirus from patients seen by photo-
graphic rotation enhancement. A (complete) and
C (empty particle) are the original electron micro-
graphs by negative staining. B and D are the
Markham rotation of A and C, with n 3-fold and
n 5 fold rotation, respectively.
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4. PI}"s cultzlzi@tt'on

Attempts to cultivate virus from fecal ex-
tracts in some cultured cells and suckling mice
were unsuccessful.

<:..

D
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DISCUSSION

This paper reports that a virus resenTbling cal-
icivirus was detected by EM observation dur-
ing outbreaks of acute gastroenteritis among
primary school-children. IEM examinations
suggested that the gastroenteritis in AK Scho-
o1 was associated with this virus. Further-

more, EM observations indicated that the out-
break in N School in av also have been associ-

ated with this virus, because of the in orpholo-
gical similarity of the virus particles to those
found in cases at AK School.

,



A B

FIGURE 4. Aggregation of calicivirus particles in the IEM test with convalescent phase sera from cases
(A; M. Y. , and B; I. 0. ) at AK School. The quantity of specific antibody was scored as 2 3 for both
( x 150,000).

Recent reports (Flewett and Davies, 1976 ;
Madeley and Cosgrove, 1976 ; 1<jeldsberg,
1977; Spratt at a1. , 1978; MCSwiggan et al. ,
1978; Cubitt at a1. , 1979; Chiba at a1. , 1979;
Suzuki et a1. , 1979) have suggested that in-
fonts and young children are the main targets
of this viius, but the present work shows that
school children aged 6 11 } ears and even
adults may also be infected.

Examination of the clinical symptoms in the
two outbreaks showed that the frequency of
abdominal pain was higher than those of diar-
rhea and vomiting, but symptoms all seemed
to be rather mildei. than those in cases in in-
fonts (Chiba at a1. , 1979) or in cases of To-
tavirus Infection in similar age groups (Oishi
at a1. , 1979). Thc latent pel. iod of the virus
in the cases in A1< School was 48 to 72 h, as
evaluated on the basis of secondary infection
among families.

The virus particles detected in our cases
resemble(I feline caliciviius in orphologically,
but there was no antigenic CIOss-reaction be-
tween the two, as judged from the results of
the NT test (data not shown).

Caliciviruses isolated from the cases could

not be cultivated in vitro or in mice, as found
by other workers (Madeley and Cosgrove,
1976; 1<jeldsberg, 1977; MCSwiggan at al. ,
1978; Cubitt at a1. , 1979; Chiba at a1. , 1979;
Suzuki at a1. , 1979). In contrast calicivirus
of other species, such as feline, pinniped and
POTcine virus, can grow readily and rapidly in
vitro as reviewed by Studdert (1978).

it seems to be essential to cultivate the virus

for detailed studies on it and for its use in epi-
demiological surveys on humans.
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