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Poliovirus antibody in Northern Greece
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SUMMARY

In order to study the serological status of the Northern Greek
population to poliovirus, 881 sera from healthy people were examined for
neutralizing antibody by the micrometabolic inhibition test. The people
under examination were aged from 1 day to 70 years old. Overall, of the
881 sera examined, 704 (80%) had antibodies (titre ^ 4) to poliovirus 1,
742 (84%) had antibodies to poliovirus 2 and 715 (81 %) had antibodies
to poliovirus 3. Fifty-five per cent of the sera had antibodies to all three
polio viruses while 3-3 % had no poliovirus antibody at all. There was no
statistically significant difference in the rates of seropositivity to the
various poliovirus types or between males and females. However the
rates of seropositivity did vary with age.

Since 1962, when the Salk vaccine was first introduced into Greece, and 1964
when it was replaced by the Sabin vaccine (Stefanou, 1980), there has not been any
documented data on the serological status of the population to polioviruses. The
purpose of this study was to establish the frequenc}' of poliovirus antibody in the
Northern Greek population, vaccinated against poliomyelitis or not.

The 881 sera examined were collected from healthy people (421 males, 460
females) aged from 1 day to 70 years old. All sera were stored at - 2 0 °C,
and were inactivated at 56 °C for 30 min before testing. The serological method
used was a slight modification of the micrometabolic inhibition test for the
estimation of poliovirus neutralizing antibodies (Kyriazopoulou & Bell, 1972).
Vero cells (kindly supplied by the Department of Virology, St Mary's Hospital,
Paddington, London) were used at a concentration of 1 x 105 ml. The test sera were
titrated from undiluted to a dilution of 1/512. Antibody titles ^ 4 were considered
as significant. Such titres have been regarded as indicating protection by Doer,
Gluech & Esser (1979) and Stramova, Teply & Svadova (1979). Poliovirus strains
type 1 Brunhilde, type 2 MEF and type 3 Saukctt and the homologous antisera
were kindly provided by the State Serum Institute, Copenhagen. The viruses were
used at a concentration of 100TCD50 and titration of the reference sera was
included in each batch of tests.

The results of this survey are summarized in Table 1. Overall 704 (80%) of the
881 sera examined possessed antibodies to poliovirus 1, 742 (84%) possessed
antibodies to poliovirus 2 and 715 (81 %) had antibodies to poliovirus 3. There was
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Table 1. Neutralizing antibodies (titre ^ 4) against polioviruses 1, 2 and 3 in 881
sera from people of different age groups.

Age group
(days, months,

years)

1-90 d
4-11 m
1-5 y
6-10 y

l l -15y
16-20y
21-30y
31-40y
41-50 y
51-GOy
> 6 1 y

Number
examined

45
40
44
45
57
64

100
11G
126
124
120

Number

poliovirus 1

27 (60)
30 (75)
36 (82)
39 (87)
47 (82)
54 (84)
G4 (64)
96 (88)

105 (83)
104 (84)
102 (85)

(percentage)

poliovirus

32(71)
32 (80)
38 (86)
40 (84)
50 (88)
56 (88)
74 (74)

103 (89)
110(87)
105 (85)
102 (85)

positive for

2 poliovirus 3

28 (62)
29(72)
38 (86)
40 (89)
48 (84)
54 (84)
68 (68)
97(84)

106 (84)
104 (84)
103 (86)

Total 881 704 (80) 742 (85) 715(81)

Table 2. Full protection from all the polioviruses and lack of antibodies to any of
the polioviruses in 881 healthy people of different age groups

Age group
(days, months,

years)
l-90d
4-11 m
1-5 y
6-10 y

ll-15y
16-20y
21-30 y
31-40y
41-50 y
51-60y

61 y
Total

i l Ulll Uvl f

examined
45
40
44
45
57
64

100
116
126
124
120
881

Number (percentage) positive for

All three viruses

5(11)
15 (38)
32 (73)
33 (73)
39 (68)
44 (69)
42 (42)
80 (69)
78 (62)
64 (52)
52 (43)

484 (55)

None of the viruses
5(11)
3 (7, 5)
0(-)
0(-)
2 (3, 5)
2(3, 1)
7(7)
4 (3, 4)
2(1,5)
2(1,6)
2(1,7)
29 (3, 3)

no difference between the percentage of males and females positive to any of the
three polioviruses. The percentage seropositive was lowest in iinvaccinated babies
under 90 days of age. Higher figures were obtained for the next age group (4-11
months of age) but the difference is not statistically significant (P > 005).

In the age groups between 1 and 20 years of age the percentage positive is above
80 % to all three polioviruses and for each of the 5-year age groups between 1 and
20 years of age the difference between the percentage positive and that of the
unvaccinated babies is statistically significant (P < 0-001).

In contrast the group 21-30 years of age have a relatively low frequency of
antibody and the difference between the percentage in this group and the previous
(1-20 years) and following (31-70 years) age groups is statistically significant
(P < 0001). Table 2 shows the number with antibody to all three polioviruses and
those with no detectable antibody. The variation in percentage with antibody to
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Fig. 1. Distribution of neutralizing antibodies against poliovirus I (-
2 (----) and 3 ( ).

all three viruses shows the same pattern to that of the antibodies to individual
viruses.

The percentage distribution by titre of antibodies to each of the three types of
polioviruses is shown in Figure 1. Titres between 4 and 32 are the most common
while titres ^ 64 are rare.

Overall the serological status of the population of northern Greece to polioviruses
is at a satisfactory high level (80-85%). Relatively low rates are found in babies
under 3 months of age but once the administration of Sabin vaccine begins at this
age the percentage with antibody rises to above 80 %. This frequency is found in
all age groups between 1 and 20 years. The signficantly lower percentage in the
21-30 year age group is interesting. Individuals in this group would have been 1-10
years old when polio vaccine was introduced into Greece. It is possible that the
immunization programme was not entirely satisfactory when it first started. There
are no records available but the number of children given vaccine may have been
low intitially or they may not have been given a full course of immunization.
Alternatively it may be that antibodies formed in response to Sabin vaccine may
not be detactable after 20 years in some individuals. Further surveys such as the
one described here will be necessary in the future to test this.

Our results concerning people over 30 years of age show a ver}r satisfactory
immune status. The rate of antibodies in all these age groups are from 83 to 85 % for
poliovirus 1, from 85 to 89 % for poliovirus 2 and from 84 to 86 % for poliovirus 3.

These results are contradictory to the results from other countries (Oberhofer,
Brown & Monto, 1975) where it was found that the immunity rates fall when the
age rises (60% of succeptibles in 60 year-old people).

We believe that differences like this are due to different social and economic
conditions. In Greece 20-50 years ago these conditions were poor. People 30 years
of age now, who were children at that time, would have been widely exposed to
infections with the wild strains of polioviruses. So they have developed high rates
of immunity to all the polioviruses that were circulating in the community before
vaccine administration. These immunity rates seem to last up to old age.
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The general rate (55%) of full protection against all the polioviruses that has
been found, seems to be a very adequate one when compared to findings in other
countries. Reid el al. in 1973 found a rate of 49% for fully-protected people in
Scotland, Clara el al. in 197G found 29% full protection in Belgium and Rodriguez
el al. in 1977, 34% in West Africa.

Children between 1 and 10 years old (Table 2) seem to be very well protected
against poliomyelitis (73% full protection) and none lacked antibody to all
polioviruses. The overall lack of antibodies to all three polioviruses (3*3%) found
in this survey is amongst the lowest recorded when rates are compared with
published reports from other countries. In W. Germany 4-7% of the general
population lacked antibodies to all polioviruses (Doerr, Glueck & Esser, 1979), in
Washington the figure was 1-1 % (Burke el al. 1979), and in Liberia it was 17%
(Rodriguez el al. 1977). In the USSR 25% of the children under 3 years of age,
33-8% of the children age 4-7 years and 31-4% of children 8-14 years old lacked
poliovirus antibody (Kaplan el al. 1974).

Ninety-two per cent of sera examined had antibody titres between 4 and 32.
Relatively low titres of antibody were found in young people under 5 years of age
compared to those found in the older age groups. No significant difference was
found between the overall occurrence of poliovirus antibody or type-specific
antibody between males and females.

I am grateful to Professor K. R. Dumbell and the staff of the virus laboratory
of St Mary's Hospital, London, for accepting me to work in their laboratory for
a month to perform preliminary tests and for providing cell line used in the tests.
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