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SHORT COMA/IUNICATION

AN OUTBREAK OF DIARRHEA IN SCHOOL CHILDREN ASSOCIATED

WITH COXSACKIE \11RUS TYPE B-3 INFECTION

ISA0 01SHl, AKIKO A1AEDA, ItEIJI OTSU, YOSHllCH1 \'11NEKA\\'A and
To SHIYUKi KITAURA

Laboratory. of \'irolog\ and Division of Public Healtlt, Osaka PrefectLiral Institute of Public
Health, Nal<amichi, Higashinari-kLi, Osaka 537, Japan

(Rec. ited Octob", 3,1978)

ECHO, Coxsackie, polio or adenoviruses
arc often cited as causal agents of acute non-
bacterial gastroenteritis in children (Ramos-
A1varez and 01arte, 1964; Yo\\, et a1. , 1970;
Steinhoff, 1978). In addition rotavirus, or-
Iginally reported independentl\, by Bishop at
a1. (1973) and by Flay, tt at a1. (1973), and
parvovirus-like agents (Norwalk, Hawaii, NIC
and \V), inn. wigat. d by many worker^ (Adler
and Zick1,1969; DoIin at a1. , 1972; Kapikian
at a1. , 1972 ; Schreiber at a1. , 1974 ; \\'yatt at 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 at a1. , 1962).

This communication describes an outbreak

of diarrhea accompanied with fever in primar\,
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
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6.9% and a maximum of 13.7%, while it was
usually between I and 296. 1<ishi Primar\.
School, which had the highest absence rate
among the 13 schools (Fig. I) was chosen for
etiological examination. The other 12 schools
had similar patterns of absence rates to that
shown in Fig. I.

The clinical symptoms of the children in
this school are summarized in Table I. These
values calculated from retrospectivewere

answers to written Inquiries to the patients.

TABLE I. Freque, rel. of clinical $1, ", pion, s of
the pane"Is

Abdominal pain
Diarrhea

Appetite loss
\Tausea

Vomiting
Fever

Headache

Catarrhal signs of upper
respirator\ tract

S\. inptom

" No. of POSiti\e svmptomsi37 patients \\. it11 acute
gastroenteritis ( x 100)

Frequenc \.
(%) "

86.1

69.4

63.9

30.6

11.1

83.3

69.4

52.8
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The most common abdominal signs were ab-
do minal pain followed by diarrhea and loss of
appetite, while nausea and vomiting were not

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, \\, ere

so common.

TABLE 2. anta'body lite, 's of the patz'e"ts rig"fitsl hull, orz ode"0031vs tj, pe 4, 1'0to"irus and Cot
sockie unvs 11, pe B-3

Code
No

Patient

2

3

4

unlike the signs of the usual so-called infoc-
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 aru, particular grade or class.

Attempts were made to isolate some \, Irus
fron} throat swabs and stools of 16 patients.
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I\I. I\I

T. K

K. H

Y. Y

S. I

H. I

M. K

K. S

Is

I\I. A

N. A, I

H. Y

K. Y

H. A

H. O

T. T

Y. T

M. T

H. Y

INl. Y

iVl. T

S . I\I

Y. Y

i\I. Y

s. S

H. T

Y. Y

Sex

a

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

2+

25

26

27

28

29

Sc1, o01 Adeno\, Irus type +
\. ear

\I

\-I

\I

\, I

\I

\I

F

F

F

F

F

F

F

F

F

\I

\I

F

F

F

F

F

\. I

\, I

\. I

\, I

F

F

F

+

CF antibod\, titer vs

Acute

a

16

8

<4

8

8

8

<+

16

8

8

32

8

<+

8

+

+

8

8

26+

32

16

32

<+

16

8

8

8

16

8

3

conval-
escent

a

,

16

8

<4

8

8

8

<+

16

8

8

32

8

<4

8

+

+

8

8

264

32

16

16

<4

16

8

8

8

16

8

a

Rotavirus"

a

Acute

.

3

8

<+

<+

8

8

8

+

8

+

+

8

8

<+

8

+

8

<+

+

<+

<+

8

8

<+

+

<+

8

8

16

<+

.

con\'al-
escent

a

\T antibody titer \, s

>

+

<4

<4

8

8

8

+

8

+

+

8

8

<+

8

+

8

<+

+

<4

<4

8

8

<4

+

<+

8

8

16

<+

a

Coxsackie \. Irus B-3

b

,

Acute

3

<4

<4

2102+

<4

512

512

512

2102+

<+

512

128

<4

128

<4

512

512

128

21024

512

512

<4

2102+

128

<+

512

2102+

<4

21024

512

>

3

conval-
escent

it NCDV was used as antigen

a

3

<4

<4

2102+

<4

512

512

512

2102+

<4

512

21024

<4

21024

8

2102+

512

128

512

512

512

<4

512

512

<4

512

21024

<4

512

21024

a

6

6

6

6

6

6

6
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Specimens \\, ere inoculated into suckling mice
and cultured cells (FL, HEp-2 or primarv
African green monkev kidney, cells). A throat
swab specimen from one patient who had a
typical common cold \\, ith diarrhea had cyto-
pathi. ,thus (. p) in all thre. kind^ of coltu, .d
cells but also a lethal effect in suckling mice.
This cp agent \\, as identified as Cox B-3 by. a
neutralization (\T) test b\. the microtiter
method \\, ith kno\\, n standard jinntune sera

against Cox B-3 (data not shown).
Stool specimens fronT patients \\, erc also ex-

amined by electron microscopy after partial
purification of the material by. fluorocarbon
treatment and centrifugation. No virus \\, as
detected in any specimen.

Paired blood specimens \\, ere taken from 29
patients at 3 \\, eeks intervals. They were ex-
amined b\, the complement fixation (CF) or
:*;T test for antibod\, against human ad-
cnovirus type 4, XCDY (neonatal calf diarrhea
virus) or newly isolated Cox B-3, as shown
in Table 2. \CD\: \\, as used as a substitute

for human rotavirus in CF tests, because of its
close antigenic relation \\, ith both viruses
(Kanikian at a1. , 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 \VCre seen.

The reason \\, hy ITigh antibody titers against
Cox B-3 were already, present in the acute
phase is that the first blood specimens \\, erc
taken on June 10 and especially on June 12,
^, hen the outbreak had airead\, passed its peak,
as can be seen from Fig. I. 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 in a}, be that the
blood specimens were taken from children who
had been absent from school during the out-
break, since the^ were thought to be patients
Irrespective of the extent of their clinical sym-
ptoms.

Epidemics 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
Fellci at a1. (1962). But sporadic cases of in-
fection (Sato et a1. , 1972) and virus isolation
from sewage (Otsu at a1. , 1977; Yamazaki and
Otsti, 1978) or from stool specimens (Toyo-
shima at a1. , 1964; 01shi at a1. , 1968; Alori-
tsugu at a1. , 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 alwa}, s 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.: 150
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FIGLRE I. Number of pupils absent from KislTi
Primary. School. This school has 751 pupils

3031/23,5,789!01/12
Ms. .. June. 1973

ACKNO\\, LEDGiVIENTS

\\'e \\. ISIt to thank Dr. K. Harada, Laborator^ of
\11crobiology of this Institute, for helping in tak-
ing blood specimens from the children and Mr. H
Nishimura, Laboratory. of Pantology of this In-
sliture, for excellent technical assistance in elec-

tron microscopic observations. This \\. ork \\, as sup-
ported by a Grant-in-Aid for Researcll on Epide-
inIC Vomiting and Diarrhea from the Department of
Hygiene of Osaka PrefectLire, Japan

SHORT COMMUNICATION 23



REFERENCES

Adjer, I. L. and R. Zick1.1969. Winter \, omiting
disease. I. infect. Dis. 119: 668-673

Bishop, R. F. , G. P. Davidson, I. H. Holmes and
B. I. Ruck. 1973. Virus particles in epithelial
cells of duodenal mucosa from children with

acute non-bacterial gastroenteritis. Lancet 2
1281-1283

Dolln, R. , N. R. Blacklow, H. DUPont, R. F

Buscho, R. G. Wyatt, I. A. Kasel, R. Hornick
and R. M. Chanock. 1972. Biological properties
of Norwalk agent of acute infectious nonbacterial
gastroenteritis. Proc. SOC. Exp. Biol. A, led. 140
578-583.

Felici, A. , I. Archetti, F. Russi, C. Bellocchi and
F. A{arzi. 1962. Contribution to the studv of

diseases caused by the Coxsackie B group of
viruses in It alv. 111. Role of Coxsackie B \, irus

type 3 in summer diarrheal infections in infants
and children. Arch. Gesamte Virusforsch. 11

592-598.

Flewett, T. H. , A. S. Bryden and H. Davies. 1973

Virus particles in gastroenteritis. Lancet 2:
1497

Kapikian, A. Z. , \\,. L. Cline, C. A. A, Iebus, R. G
\Vyatt, A. R. Kalica, H. D. James, Ir. , D. Van-
Kirk and R. M. Chanock. 1975. New coinple-
merit-fixation test for the human reovirus-like

agent of infantile gastroenteritis : Nebraska calf
diarrhea virus used as antigen. Lancet I : 1056-
1061

Kapikian, A. Z. , R. G. \\;yatr, R. Dojin, T. S
Thornhill, A. R. Kalica and R. A{. Chanock
1972. Visualization b\ immune electron inic-

roscopy of a 27 rim particle associated \\. ith acute
infectious nonbacterial gastroenteritis. I. Virol
10 : 1075-1081

Moritsugu, Y. , T. Komatsu, T. Karasawa, lv'I. Hara,
K. Tsuchiya, Y. Tsuchiya, C. Nakao, K. Soda, I
Tagaya, Y. IVliki, S. Komiyama, H. I\Iizutani,
Y. Yamazaki and S. Asada. 1970. A longitudinal
study of enterovirus infections in 1<awasaki,
Japan. I. \Iirus isolations from 1962 to 1966
JPn. I. Med. Sci. Biol. 23: 147-160

Oishi, I. , T. Yamada, B. I\litsuda, A. Ka\^ai, T

Kimoto, K. Oyaoi, F. Nakajyo and K. Shimada
1968. Epidemiological studies on aseptic men-
ingitis in Osaka, 1964-1967. Proc. Osaka Pref.
Inst. Publi. Health 6 : 38-+411n Jap"nesel

Otsu, K. , K. Yamazaki and T. Okabe. 1977. \Iirus

isolation from se\^age and the specimens from
tertiar\, treatment. Proc. Osaka Pref. Inst. Public

H""ith 15.19-23 11n I"pants"l
Ramos-A1varez, AJI. and I. 01arte. 1964. Diar-

rheal diseases in childhood. Am. I. Dis. Child
107: 218-231.

Sato, N. , H. Sato, R. Ka\\aria and M. ATatumoto

1972. Ecological behavior of 6 Coxsackie B and
29 ECHO serotypes as revealed by serologic
survey of general population in Aomori, Japan
JPn. I. Med. Sci. Biol. 25: 355-368

Schreiber, D. S. , N. R. Blacklo\v and I. S. Trier
1974. The small intestinal lesion induced bv

Ha\^aji agent acute infectious nonbacterial gas-
troenteritis. I. Infect. Dis. 129: 705-708.

Steinhoff, IVl. C. 1978. \Iiruses and diarrhea-a

Am. I. Dis. Child. 132: 302-307revie\\'

Tovoshima, K. , B. IVlitsuda, T. Yamada, A, I. Shioji,
I\;. Kunita and S. Yakushigawa. 1964. Entero-
virus survev in Osaka Prefecture from 1960 to

1963. Proc. Osaka Pref. Inst. Public HealtlT I:

56-59 11n Japanesel
\\'yatt, R. G. , A. Z. Kapikian, T. S. Thornhill,

IVl. A, I. Sereno, H. W. Kim and R. Al. Chanock
1974. in \, itTo cultivation in human fetal in-

testinal organ culture of a reovirus-like agent as-
SOCiated \\. ith nonbacterial gastroenteritis in in-
fonts and children. I. Infect. Dis. 130: 523-
528

Yamazaki, K. and K. Otsu. 1978. Virus isolation

from sewage. On their seasonal prevalencies
Proc. Osaka Pref. Inst. Public Health 16: 9-13

11n Japanesel
Yow, M. D. , I. L. Meinick, R. I. Blattne", \\'. B

Stephenson, N. A, I. Robinson and A1. A. Burk-
hardt. 1970. The association of \, iruses and

bacteria \\, ith infantile diarrhea. Am. I. Epi-
demi01.92: 33-39

24 BIKEN JOURNAL \101.22 No. I 1979




