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Presence of poliovirus and other enteroviruses in sewage*
A survey in Czechoslovakia, 1969-72

J. ZDRAN1LEK,1 N. JADRNItKOVA,2 L. JANDASEK,3 V. KAAovA,4 M. UViZL,5 & J. VALIHRACH6

Abstract
Samples ofsewage, collectedfrom 43 nurseries and

22 main town sewers in Czechoslovakia, showed the
presence ofpolioviruses 6-7 months after vaccination
with live oral poliovaccines. The presence of other
enteroviruses in sewage followed their known pre-
valence in the community during the summer and
autumn.
The detection of enteroviruses in sewage has

become an important part of the study concerned
with their spread and circulation among the popu-
lation. The detection of polioviruses in the commu-
nity is a permanent task of the poliomyelitis control
programme in Czechoslovakia. This preliminary
communication summarizes the main results of the
investigation on the presence of these viruses in
sewage.

Materials and methods
The following laboratories participated in this

study: the Enterovirus Laboratory of the Institute
of Hygiene and Epidemiology in Prague, and viro-
logical laboratories of the Public Health Service at
Olomouc and Uherskd Hradiste (from 1969), at
lIsti n.L. (from 1970), and at Brno (from 1971).
Sewage samples were collected from 43 partial

sewers situated in nurseries (total of 1 278 specimens)
and from 22 main sewers in the places mentioned
(total of 825 specimens).
The methods of collection and further treatment

of the sewage samples were essentially the same as
those used by Bottiger (1) in Sweden. In the main,
specimens were collected by means of gauze pads.
The sewage water was partially purified by centri-
fugation and chloroform treatment. No attempts
were made to concentrate the viruses.
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Primary cultures of monkey kidney cells and of
a human diploid line of embryonal lung cells (2)
were used in parallel in the virus isolation tests.

Results and discussion
The results of virus isolation from the sewage

samples during the period of investigation are shown
in Fig. 1. Polioviruses were detected mainly after
vaccination with live poliovirus strains, which in
Czechoslovakia is carried out every year in March
and April or in April and May. Polioviruses were
then detectable for several months, i.e. until Sep-
tember in the samples of sewage from the nurseries
and until October (in 1971 and 1972) in material
sampled from the main sewers. These results suggest
a relatively long circulation of vaccine polioviruses
in the community and this was also indicated by
testing for 3 biological markers of several randomly
chosen strains of poliovirus type 1. Wild strains were
probably also in circulation in addition to the vaccine
strains, particularly in the later period of the year.
This possibility was indicated by markers of one
strain of poliovirus type 1 isolated in Prague in
July 1972.

Other enteroviruses were particularly prevalent in
the late summer and autumn. The incidence of these
viruses in sewage from the nurseries and from the
main sewers shows a distinct correlation (Fig. 1).

Fig. 2 shows the proportions of samples from
which polioviruses and other enteroviruses were
isolated in the different places studied. The data
for the years 1969-72 are summarized for the follow-
ing periods: (1) March-June, when the majority of
polioviruses were detected; (2) July-October, when
other enteroviruses prevaled; (3) November-Febru-
ary when, except in 3 sewage samples from Prague,
no polioviruses were detected; and (4) March-
February, a period of 12 months. Samples were not
collected for technical reasons in Brno from Nov-
ember to February.

It is evident from the results that higher propor-
tions of viruses were isolated in sewage samples from
Prague and Brno than from the smaller towns.
The results at tYsti n. L. represent the sum of data
from 10 towns in the district. In some of these towns
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Fig. 1. Isolation of polioviruses (black columns), and other enteroviruses (white columns) from nurseries and
main sewers, 1969-72

Fig. 2. Isolation of viruses from sewage in different
localities during different periods of the year; summary
of results for 1969-72 a
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a Black columns: nurseries.
White columns: main sewers.
P: Prague; B: Brno; 0: Olomouc; UH: Uh. Hradi§t6;
UL: Usti n. L., and Zr: all places.

a high proportion, whereas in others only a low
proportion of virus-positive samples was found.
The proportion of virus-positive samples from

nurseries also was higher in Prague and Brno, but
the differences were smaller than for the main
sewers. Especially small differences were found in
the isolation of polioviruses. This may correspond
with the fact that polioviruses were found after
vaccination of children under 2 years old living in
day-nurseries.

Provided that the attempts to isolate viruses from
sewage without any prior concentration are success-
ful when the number of virus-excretors reaches a
certain level, it may be concluded that this method is
suitable for assays of enterovirus circulation. Cer-
tainly, the methods of concentration and of quanti-
tative detection of viruses in sewage are more sen-
sitive and accurate, but the method used in this
study has the advantage that no expensive equipment
or chemicals are needed and it can be used even in
small laboratories.
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