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Poliomyelitis vaccination of infants:
preimmunization status and seroconversion
D. S. CHOUDHURY,l N. N. NOSS1K,2 BINDU, P. VIJAYAN,1 N. G. S. RAGHAVAN,1
& SHEILA SINGH PAUL '

A study was carried out in Delhi on the preimmunization status of infants aged 2-6
months with regard to poliomyelitis and on seroconversion after the administration of oral
poliomyelitis vaccine. It was found that 30.3 % of the 204 infants included in the study
excreted enteroviruses, 58 % of which were found to be polioviruses. Of 197 sera examined
for neutralizing antibodies against different types ofpoliovirus, 73 % werefound to be triple
negative and only 4.0 % triple positive. Three doses of oral poliomyelitis vaccine were
administered at intervals of 1 month. It was found that 71.8 % of the vaccinated infants
excreted cytopathogenic agents in the 7 daysfollowing the first dose; 80.4 % ofthese agents
were found to be polioviruses. Seroconversion was studied in 71 infants, and good antibody
responses to all three types ofpoliovirus were observed.

Despite the tremendous reduction in the incidence
of poliomyelitis in Europe and North America dur-
ing the last decade, the disease is still very active in
tropical and semitropical countries. According to
Cockburn & Drozdov (1970), the incidence of polio-
myelitis increased in 45 of 71 tropical and semi-
tropical countries between 1961 and 1965. This trend
has been reflected in hospital admissions in Delhi
(Paul et al., 1964; Gujaral et al., 1971).

In view of the continued increase in the incidence
of poliomyelitis and the lack of data on seroconver-
sion following immunization in India, a study was
carried out among infants in Delhi to determine
antibody levels against the different types of polio-
virus and the extent of excretion of polioviruses
before and after the administration of live oral
poliomyelitis vaccine.

MATERIALS AND METHODS

Infants aged 2-6 months were included in the
study. Blood samples, stool specimens, and/or rectal
swabs were collected in the well-baby clinics of the
Kalavati Saran Children's Hospital, New Delhi.
Three doses of oral poliomyelitis vaccine (Sabin)
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were given at intervals of 1 month. Samples of the
vaccine were checked for potency before administra-
tion. Six rectal swabs and/or stool specimens were
collected from each infant, i.e., one just before each
dose and one 7 days after each dose.

In addition, a faecal sample was collected 1 month
after the third dose. Two blood samples were col-
lected, one just before the first dose and another a
month after the third dose. The specimens, accom-
panied by forms giving the relevant details, were
brought to the enterovirus laboratory of the
National Institute of Communicable Diseases on the
day of collection.

In the laboratory, the sera were separated, checked
for sterility, and kept at -10°C while awaiting testing
for the presence of neutralizing antibody. After
standard treatment, the faecal samples were inocu-
lated in primary monkey kidney cell culture (Macaca
mulatta mulatta) for virus isolation. The cytopatho-
genic agents isolated were kept at -40°C before
typing. Specimens were declared negative in the
absence of any isolation after two passages.
Hyperimmune sera against all three polioviruses

were produced in M. m. mulatta monkeys and used
for typing the strains isolated. The immune sera were
checked with reference polioviruses obtained from
the US National Institutes of Health. The standard
test for the determination of neutralizing antibodies
was carried out in primary monkey kidney cell
culture. Reference polioviruses propagated at the
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Table 1. Virus isolations obtained before and after first dose of oral poliomyelitis vaccine

Viruses isolated
No. of Cosci-Totalsamples Polioviruses viruses Echoviruses no. of
exam- vrssUn- isola-
ined Type Type Type Types Types Types Types A9 B3 E5 E7 E9 El 1 El 2 typed tions

1 2 3 1 + 2 1 + 3 2 + 3 1+2+3

before
vaccination 204 8 16 7 - - 5 - 1 1 a 1 3 a 2 6 1 12 62

after vaccination
(7 days afterfirst dose) 142 11 17 9 14 3 16 12 - - - 20 102

a One isolation was a mixture of coxsackievirus B3 and echovirus 7.

National Institute of Communicable Diseases, Delhi,
were used for the neutralization test.

Potency of the vaccine used
Samples from two lots of vaccine were tested in

the laboratory by means of the plaque technique in
primary monkey kidney cell culture. Vaccine
(candy), Ser.No.3, USSR, dated 28 September 1970,
was tested in December 1970 and January 1971; the
titre was log 5.4 plaque-forming units per 0.2 ml.
Liquid vaccine, Ser.No.412, dated December 1970,
was tested twice in February 1971 and showed a titre
of log 5.47 plaque-forming units per 0.2 ml.

RESULTS

Preimmunization status

Isolation of viruses. Rectal swabs collected
between November 1970 and July 1971 from 204

infants aged 2-6 months were processed and 62 cyto-
pathogenic agents were isolated (see Table 1). The
isolation rate was 30.3 %. Polioviruses were found in
36 (58 %) of the 62 positive samples, coxsackieviruses
in one, and echoviruses in 12; one yielded a mixture
of coxsackievirus B3 and echovirus type 7; 12 cyto-
pathogenic agents could not be typed with the
antisera available.

Neutralizing antibodies. A total of 197 sera col-
lected from the infants were tested for neutralizing
antibodies against polioviruses in dilutions of 1:10 or

more. The results are presented in Table 2. Of these
sera, 145 (73.6%) were triple negative and 8 triple
positive. Among the others, 22 showed antibodies
against two types of poliovirus and 22 against a

single type. Antibodies against types 1, 2, and 3 were
found in 17.7%, 16.7%, and 11.1% of the sera,
respectively. The antibody titres in the majority of
the positive sera did not exceed 1:10.

Table 2. Presence or absence of neutralizing antibodies against polioviruses before
vaccination

No. Positive b
of sera Triple Triple

examined negative a
Type I Type 2 Type3 Types Typ3s Types positive

1 +2 1 +3 2+3

197 145 10 5 7 15 2 5 8

percentage 73.6 5.07 2.5 3.55 7.61 1.01 2.5 4.06

a Negative: antibody absent in a serum dilution of 1 : 10.
b Positive: antibody present in a serum dilution of 1: 10 or more.
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Excretion of polioviruses after administration of the
first dose of the vaccine
A total of 142 faecal samples collected 7 days

after the first dose were processed and inoculated in
primary monkey kidney cell culture (see Table 1);
102 of them (71.8 %) yielded cytopathogenic agents,
80.4% of which were polioviruses. Twelve faecal
samples (11.7%) contained all three types of polio-
virus, 33 (32.3 %) contained two types, and
37 (36.2%o) contained one type.

Similar results were obtained in a controlled trial
of mass vaccination with oral poliomyelitis vaccine
carried out by the Johns Hopkins University Centre
for Medical Research and Training in West Bengal in
1966. It was found that, of 129 persons vaccinated,
60% excreted one or more types of poliovirus within
10-14 days of the administration of the first dose.

Seroconversion after immunization with poliovaccine
A total of 71 paired sera collected during the

study underwent neutralization tests for antibodies
against different types of poliovirus. From Table 3, it
may be seen that, before immunization, 7, 13, and
10 infants had antibodies against types 1, 2, and 3
respectively and 52 had no antibodies against any of
the three types. After immunization, antibodies
against types 1, 2, and 3 were found in 46, 53, and

Table 3. Presence or absence of antibodies against
polioviruses before and after immunization with live
poliomyelitis vaccine *

Before immunization After immunization
Antibody response No. of No. of

sera sera

positive a for:

type 1 4 5.6 6 8.4

type 2 5 7.0 4 5.6

type3 1 1.4 4 5.6

types I & 2 0 0.0 7 9.8

types 1 & 3 1 1.4 2 2.8

types2 &3 6 8.4 12 16.9

triple positive 2 2.8 30 42.2

triple negative b 52 73.2 6 8.4

* A total of 71 sera were tested.
a Positive: antibody present in a serum dilution of 1 :10 or

more.
b Negative: antibody absent in a serum dilution of 1: 10.

Table 4. Positive antibody responses in 71 sera before
and after administration of 3 doses of oral poliomyelitis
vaccine

Before immunization After immunization
Serum

dilutions Sera positive for: Sera positive for:
type I type 2 type 3 type I type 2 type 3

1:10 3 10 9 10 4 2

1:20 2 1 1 11 5 9

1:40 1 - - 6 14 10

1:80 1 2 - 8 9 9

1:160 - - - 5 9 7

1:320 - - - 1 6 9

1:640 - - - 4 6 2

total 7 13 10 45 53 48

percentage 9.8 18.7 14.0 63.4 74.6 67.6

48 infants, respectively; 6 infants (8.4%) remained
triple negative.

Table 4 shows the positive antibody responses
(titres 1 : 10 or above) to the different types of
poliovirus before and after three doses of oral
poliomyelitis vaccine.
Responses to all three types after immunization

(63.4 %, 74.6 %, and 67.6% of the sera responded to
types 1, 2, and 3, respectively) compared favourably
with those obtained by Ghosh et al. (1970) in a study
of seroconversion after the administration of three
doses of oral poliomyelitis vaccine to 87 infants in
Delhi. Antibodies against types 1, 2, and 3 were
present in 17.4%, 26.5 %, and 16.1 % of these infants,
respectively, before immunization and in 40.2 %,
74.7 %, and 50.6%, respectively, after immunization.

DISCUSSION

The data presented here show that the titres of
neutralizing antibodies against polioviruses were
insufficient in the 2-6-month-old infants included in
the study. It was expected that some maternal
antibody would be present in children of this age
group, but this was not found to be the case.

Despite the fact that most of the infants were
breast-fed, the rate of excretion of enteroviruses
before immunization was quite high for their age
group (30.3 %) Type 2 constituted 51 % of all the
polioviruses isolated.
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The finding of a high percentage of triple negative
sera (73.2%.) before immunization suggests that
infants in the age group studied are highly suscep-
tible to polioviruses and should accordingly be given
priority for vaccination against poliomyelitis.

It was found that a course of three doses of the
vaccine at intervals of a month elicited a good
antibody response. Seroconversion against types 1
and 3 was better than expected, though the rates were
still lower than those reported in some European
countries and in the USA.

In a mass vaccination trial in Bangkok, Nadhirat
Sangkawibha et al. (1969) obtained response rates of
54.5%, 90.9%, and 72.7% to types 1, 2, and 3

respectively after administration of an oral vaccine
containing all three types in equal concentrations of
2x 10W TCID50 each. Using another vaccine which
contained 106 TCID50 of type 1, 106 TCID50 of
type 2, and 3 x 105 TCID50 of type 3, response rates
of 84.85%, 90.9%, and 78.79% were obtained to
types 1, 2, and 3, respectively.

It would be desirable to observe the effect of a
similar enhancement of virus concentrations under
Indian conditions. A trial may be carried out in
Delhi to explore the possibility of improving sero.
conversion by changing the virus concentrations in
the vaccine and increasing the interval between the
doses from 1 month to 6 or 8 weeks.

RISUMt
VACCINATION ANTIPOLIOMYELITIQUE DE NOURRISSONS: SITUATION AVANT L'IMMUNISATION

ET SIROCONVERSION

La pr6sente 6tude, menee a Delhi (ande) de novembre
1970 a juillet 1971, a concerne 204 nourrissons Ag6s de
2 'a 6 mois chez lesquels on a recherch6 la presence d'anti-
corps antipoliomyelitiques dans le serum et d'ent6rovirus
dans les selles.

L'inoculation des pr6l6vements f6caux 'a des cultures
primaires de cellules r6nales de singe a permis d'isoler
62 agents cytopathog6nes, soit un taux d'isolement de
30,3%. Les poliovirus 6taient pr6sents dans 58% des
isolats positifs, des 6chovirus ont ete identifi6s chez
12 nourrissons et des coxsackievirus chez un autre.
Un 6chantillon a montr6 la presence simultan6e d'un
coxsackievirus B3 et d'un echovirus de type 7. Sur
197 serums 6tudi6s, 145 (73,6%) ne contenaient aucun
anticorps neutralisant les poliovirus des types 1, 2 et 3,
tandis que 8 (4,1%) r6agissaient en pr6sence des trois
types.
Les nourrissons ont requ trois doses de vaccin anti-

poliomy6litique par voie orale i un mois d'intervalle.

Sept jours apres I'administration de la lre dose, 71,8%
d'entre eux excretaient des agents cytopathogenes parmi
lesquels on denombrait 80,4% de poliovirus. Dans 11,7%
des isolats, on a identifi6 les trois types de poliovirus.
Des pr6lvements de s6rums couples ont ete pratiques

chez 71 enfants avant la vaccination et un mois apr6s la
prise de la 3e dose. Une s6roconversion, marquee par
1'existence d'un titre d'anticorps 6gal ou superieur a
1: 10 a ete dcelee 'a 1'egard du poliovirus de type 1
dans 63,4 %, a l'egard du type 2 dans 74,6%, et a l'6gard
du type 3 dans 67,6% des cas. Chez 6 enfants (8,4 %),
aucun anticorps antipoliomy6litique n'a ete decouvert.

Selon les auteurs, la r6ponse a la vaccination par trois
doses de vaccin antipoliomy6litique buccal semble satis-
faisante dans les conditions rencontr6es dans un pays
tropical comme l'Inde. II conviendrait d'etudier si ces
resultats pourraient etre ameliores en augmentant la
teneur en virus du vaccin et en allongeant l'intervalle
entre les prises successives.
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