
ORIGINAL ARTICLES

Antibody response in school children to live
rubella vaccine (Cendehill strain)
S. Iwakata, m.d., L. E. Elkerton, m.d., A. J. Rhodes, m.d., J. A. Bull,
m.d. andN.A. Labzoffsky, d.v.sc, Toronto

Summary: The efficacy ofan
attenuated rubella virus vaccine,
Cendevax, was tested on 65 school
children. Forty-nine of them (75%)
had pre-existing antibodies and in
these there was no increase in the
HAI antibody titres after admin¬
istration ofthe vaccine. Sixteen
children (25%) had no demonstrable
rubella HAI antibody prior to
vaccination. From the latter group,
postvaccination serum samples were
available from only 11, and 10 of
these seronegative children showed
seroconversion after vaccination.
The geometric mean HAI titre was
1:180. Seven ofthe 10 postvaccina¬
tion serum samples had comple-
ment-fixing antibodies and specific
IgM antibodies were detected by the
immunofluorescence test in 8. No
correlation was observed between
the CF and the IgM antibodies.
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Following the first demonstration by Parkman et al.10 that safe and
effective live rubella virus vaccine could be prepared by attenuation of
the virus through serial passage in primary African green monkey cell
cultures, several live rubella virus vaccines have been developed by
others using primary or established cell lines. At present several such
vaccines are available commercially but only two of these."Meru-
vax" and "Cendevax" have been approved for clinical use in Canada.
"Meruvax", manufactured by Merck, Sharp and Dohme, was develop¬
ed by further passage of the HPV-77 virus strain of Parkman et al.10 in
duck embryo cell cultures. "Cendevax" was developed by Smith, Kline
and French from a rubella strain which had been passaged 53 times in
rabbit kidney cell culture.

Although these two vaccines, as well as the others, have been evalu-
ated by different investigators,11, 12 it was considered desirable to
appraise the efficacy of the Cendevax vaccine which has been used in
Ontario in connection with the rubella vaccination program for pri¬
mary school children. Evaluation of the vaccine was based on the anti¬
body response of the vaccinees and on the excretion of the virus in the
throat.

Materials and methods
Sixty-five children in grades 4 and 5 were available for this study. After
prevaccination serum samples had been obtained, each vaccinee re¬

ceived 1000 to 1800 tissue culture infectious doses of vaccine in 0.5 ml.
quantities subcutaneously. Eight weeks later postvaccination serum

samples were collected and paired sera were tested for antibody re¬

sponse. Three serological tests were employed for the estimation of
antibody titres: hemagglutination inhibition (HAI), complement fixa¬
tion (CF) and immunofluorescence (IF).

Hemagglutination inhibition test
The method employed was that advocated by the Center for Disease
Control, Atlanta, Georgia16 and was used without modification.

Complementfixation test
Rubella CF antigen was prepared from packed infected BHK21 cells
by the alkaline extraction method, as described by Schmidt and Len-
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nette.14 All paired sera from the cases of seroconversion
were tested by the CF test, using microtitre technique.

Immunofluorescence test
The IF method for the detection of rubella-specific
antibody in the IgM fraction of the immunoglobulins
was developed in this laboratory and has been described
in detail elsewhere.5 All postvaccination sera which show¬
ed increase in antibody titre were tested for the presence
ofrubella-specific IgM antibodies.

Testsfor virus excretion
Throat washings from those with no pre-existing serum
rubella antibodies were tested for the presence of rubella
virus. The first specimen was collected one week, and the
second two weeks after vaccination. The throat washings
were inoculated into primary African green monkey
kidney cell cultures, incubated for nine days at 36°C.
and then challenged with echovirus 11.9 Three blind pas¬
sages were made before it was concluded that no rubella
virus was present.

Results
Sixteen out of the 65 children (25%) showed no demon¬
strable rubella HAI antibodies in their prevaccination
serum samples. The antibody titre of the remaining 49
sera (75%) ranged from 1:64 to 1:2048, the geometric
mean titre being 1:120 (Table I). None ofthe vaccinees
in this group with pre-existing HAI antibodies showed
any increase in the antibody titre after vaccination.
Of the 16 initially seronegative vaccinees, postvaccin¬

ation serum samples were available from only 11. Ten of
these showed seroconversion with HAI titres ranging

from 1:64 to 1:1024 (Table II). The geometric mean
titre of these 10 was 1:180. The complement-fixing anti¬
bodies were demonstrable in seven out of 10, with the
titres ranging from 1:4 to 1:16 and rubella-specific IgM
antibodies were detected in eight out of 10 postvaccina¬
tion serum samples.

Virus isolation was attempted from the throat wash¬
ings collected from children who did not have antibodies
in the prevaccination serum sample. Rubella virus was
not recovered from any of them after three blind passages
in African green monkey kidney cell cultures.

Comments
Seroconversion, using the same Cendevax rubella vac¬

cine, was observed by Grant et al.3 in 97% ofthe suscep¬
tible vaccinees. In our study, the percentage of serocon¬
version is somewhat lower, 10 cases out of 11 (90.9%).
This discrepancy is most likely explained by the much
smaller number of subjects used in our study.
The geometric mean titre of postvaccination sera of

the 10 in whom seroconversion was noted was 1:180,
which is considerably higher than 1:21 and 1:70.4, as re¬

ported by Karchmer et al.,6 and Schiff, Rauh and
Rotte,13 respectively.

It is of interest that there was no increase in the HAI
titre after vaccination in 49 vaccinees who had pre-exist¬
ing antibodies, although such a rise has occasionally been
observed by others in vaccinees with pre-existing HAI
titres.4'6
The complement-fixing antibodies were demonstrable

in seven out of 10 vaccinees, and this supports the ob¬
servations made by Schmidt and Lennette,15 although it
has been reported by others1,7 that attenuated rubella

Table I
Rubella HAI titres in school children, Grades 4 and 5,
prior to administration of live rubella vaccine

?Negative at 1:8 dilution

Table II
Antibody response in susceptible
school children to live rubella vaccine

?Negative at 1:8 dilution
??Negative at 1:4 dilution
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live vaccine does not induce complement-fixing anti-
body. The failure on the part of others to demonstrate
the complement-fixing antibody response may well be
due to the nature of the complement-fixing antigen used.
The rubella-specific 1gM antibodies were detected in

eight out of 10 postvaccination sera.2
In natural rubella infection the specific IgM antibodies

are, as a rule, detectable for about three weeks after ap-
pearance of the rash or approximately seven weeks after
exposure. In vaccinees the specific IgM antibodies were
demonstrable eight weeks after the administration of vac-
cine. This longer persistence of the IgM antibodies in
vaccinated persons is undoubtedly due to a longer sur-
vival of attenuated virus in the body8 and, therefore,
more prolonged antibody stimulus. Failure to detect the
rubella-specific IgM antibodies in two of the vaccinees
could conceivably be due to a more rapid antibody re-
sponse in these two individuals and, therefore, to a
shorter period of persistence of the virus in the body. Un-
fortunately, earlier serum samples were not available to
substantiate this assumption.
No apparent correlation between the complement-fix-

ing and the rubella-specific IgM antibodies was observed,
as is shown in cases 1, 8 and 10 (Table II). The diagnostic
significance of the IgM antibodies has been discussed
elsewhere.'

The assistance of Dr. M. G. Powell and Dr. E. V. Abbott of the
Scarborough Health Unit in providing specimens used in this
study, is greatly appreciated. Thanks are also due to Mrs. V.
Hay and Mrs. A. Neil of this laboratory for assistance in col-
lecting specimens.

Resume
Reaction d'anticorps au vaccin anti-rubeoleux vivant
(souche Cendehill) chez des e'coliers
Nous avons evalue chez 65 enfants l'efficacite d'un vac-
cin (Cendevax) A base de virus attenue de la rubeole.
Chez 49 des sujets (75%), on notait la presence d'anticorps
pr6-existants, et chez eux, I'administration du vaccin n'a
pas augmente le titre d'anticorps HAI. Les 16 autres
enfants (25%) n'avaient pas d'anticorps HAI avant la
vaccination. Dans ce dernier groupe, on n'a pu obtenir
des 6chantillons de s6rum post-vaccinal chez 11 d'entre
eux: 10 de ces enfants s6ronegatifs revelaient une sero-
conversion apres vaccination. Le titre geometrique

moyen des HAI etait de 1/250. Sept des 10 6chantillons
de serum post-vaccinal avaient des reactions de fixation
du complement. Des anticorps IgM ont et6 d6couverts
chez huit sujets par la methode d'immunofluorescence.
Nous n'avons note aucune correlation entre les anti-
corps CF et les IgM.

Les demandes de tires-a-part doivent etre adress6es au Dr. N. A.
Labzoffsky, chefdu Laboratoire des virus, Ontario Dept.of Health,
Box 9000, Terminal "A", Toronto, Ontario.
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