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uMMARY The rubella seroimmunity status of a total of 1,204 students aged 12
S to 19 in a junior and a senior high school in Osaka district was surveyed. Among
these, 487 students (40.5%,) were found to be seronegative (<1: 8) by the hemag-
glutination inhibition (HI) test.

A total of 287 students were immunized with live rubella vaccine, Biken lot #7233.
This caused an increased titer in all except one of the 262 seronegative students,
while among 25 students with an initial HI antibody titer of 1:8 it caused more
than 4-fold increase in 20 and 2-fold increase in 5. The vaccine caused no clinical
manifestations, such as fever, rash or arthralgia.

INTRODUCTION

Three rubella vaccines prepared in different
tissue-culture-lines have already been licensed
in the United States, namely HPV-77DE-5,
HPV-77DK-12 and Cendehill, prepared in
duck embryo cell cultures, dog kidney cell
cultures and rabbit kidney cell cultures, respec-

1 Present address: Department of Bacteriology,
Hyogo College of Medicine, Mukogawa, Nishino-
miya, Hyogo.

2 Present address: Department of Microbiology,
Hamamatsu University, School of Medicine,
Hamamatsu, Shizuoka.

tively. It has been reported that more than
28 million people have been vaccinated with
these vaccines, without any serious accident
(Rauh, Schiff and Johnson, 1972). However,
some age-related involvement of the joints in
women, such as arthralgia was noticed after

3 On leave from Kanonji Institute, The Research
Foundation for Microbial Diseases of Osaka Uni-
versity, Kanonji, Kagawa.
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vaccination, and the frequency of this differed
with the kind of host-cells in which the vaccine
was propagated (Grand et al., 1972; Wallace
and Isacson, 1972; Thompson et al., 1973).

Four vaccine strains were approved for gen-
eral use after official field trials in Japan in
1973.  One of these, Biken’s vaccine, prepared
from quail embryo fibroblast cells infected with
the Matsuura strain, was tested extensively on
children and found to be safe and effective
(Minekawa et al., 1973). But further studies
are required on the efficacy of this vaccine in
adolescents and on possible clinical reactions,
such as arthritis, before general use of this
vaccine.

The present investigation was on the seroim-
munity status of adolescents in Osaka district,
and on possible side reactions of susceptible
subjects to the vaccine.

MATERIALS AND METHODS

1. Vaccines

Live rubella vaccine, Biken lot #7233 (E65QEF11)
(passaged 65 times in the amniotic cavity of chick
embryos and 11 times in quail embryo fibroblast
cells) was prepared by freezing and thawing from
quail embryo fibroblast (QEF) cells infected with the
Matsuura strain, as described previously (Okuno et
al., 1968 ; Minekawa et al., 1968, 1973, 1974).

Live rubella vaccine Meruvax HPV-77DE-5 was
purchased from Merck, Sharp & Dohme Co., Inc.
U.S.A.

3

2. Vaccinees

Healthy junior or senior high school students aged
12 to 19 years were inoculated subcutaneously in the
upper part of the arm with a single dose of 0.5 ml of
the vaccine,

3. Serological assay

Blood specimens were taken from the subjects be-
fore and 6 or 8 weeks after immunization, as de-
scribed in the text. The antibody titer of rubella
was measured by the HI test, as described elsewhere
(Suzuki et al., 1973),
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RESULTS

L. Seroepidemiological studies of high school
students

A junior and a senior high school in a north-
ern part of Osaka district were chosen for
epidemiological surveillance tests of students
for rubella. Blood specimens were taken from
1,204 students and antibody titers against
rubella were measured by the HI test. Anti-
body titers of less than 1:8 were evaluated as
seronegative. The distributions of titers are
shown in Figs. I and 2. In T Junior High
School (Fig. 1), no remarkable difference could
be seen between the distribution patterns of
male and female students : many students were
seronegative (<2%) or had a very high titer
(=28) and a few had a low titer (23—25). The
number of students with high titers seemed to
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Fieure 1. Distribution of HI antibody titers against
rubella among T Junior High School strudents. B,
female; [, male.
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Ficure 2. Distribution of HI antibody titers against
rubella among female students in I Senior High School.



decrease with age, suggesting that students female students were surveyed seroepidemio-

with high titers in the 1st grade had recently logically. Here the proportion of seronegative
suffered from rubella infection and that the students decreased with age as in T Junior High
titer gradually decreased with loss of antibody. School, and the average proportion was 36.2%,.
The decrease in the number of seronegative The GMT’s of the total seropositive students
students with age suggests the possibility of in the two schools were about the same, being
subclinical infection. InT Senior High School 283 and 284 or more.

(Fig. 2), the distribution pattern of the titers The GMT of students in T' Junior High
of each grade was on the whole concave as in School decreased with age while in I Senior
T Junior High School. The number of sero- High School it increased with age. This can-
negative students also decreased with age, not be explained at present.

again suggesting the possibility of subclinical L. . .
infection. 3. Immunization of seronegative students in T

Junior High School

2. Susceptibilities among high school students In all 155 seronegative volunteers in T Junior

"T'he susceptibilities and geometric mean HI High School were immunized with either Bi-
antibody titers (GMT) of the seroimmune ken lot #7233 or Meruvax HPV-77DE-5 vac-
students in the two schools are summarized in cine. The results are shown in Table 2. All
Table 1. In T Junior High School, there was but one of the 145 students tested (99.39,)
not much difference in the seroimmune rates responded to Biken vaccine while all 10 stu-
or average HI antibody titers of male and fe- dents tested showed seroconversion to Meru-
male students, although the proportion of vax vaccine. There were no noticeable com-
seronegative students was a little higher among plications, such as rash, fever or arthralgia.
female students of the st and 2nd grades. The With Biken vaccine, there was not much dif-
overall average seronegative ratio was 43.09,, ference between the seroconversion rates or
which was about 79, higher than that of I GMT’s of male and female students, but the
Senior High School. In the latter school only overall GMT’s of the 2nd and 3rd grades were

TaBLe 1. Seroimmunity rates to rubella in junior and senior high school students

e Age of T A Number of subjects
Nflfin'” ;)f students Sex IItI_t:\.b
schoo (years) e Ist grade 2nd grade 3rd grade Total
<1:8  S51/109 (46.89%) 53/125 (42.49%) 44/105 (41.99) 148/339 (43.7%)
M =1:8 58/109 72/125 61/105 191/339
(GMTY  (26.8) (26.7) (26.0) (=6.5)
_ <1:8  57/110 (51.89%) 51/112 (45.59%) 43/124 (34.79%) 151/346 (43.6%)
giégnéocrhool 12-16 F  =1:8 S3/110 61/112 81/124 195/346
(GMT) (27.2) (26.7) (25.6) (26.4)
<1:8 108/219 (49.39) 104/237 (43.99) 87/229 (38.0%) 299/685 (43.6%)
Total =1:8 111219 133/237 142/229 386/685
(GMT) (26.9) (26.7) (z5.8) (=6.4)
. <1:8  72/175 (41.49%) 61/178 (34.29%) 55/166 (33.2%) 188/519 (36.29%)
IHng?IgZhool 1519 F  =1:8 103/175 117178 111/166 331/519

(GMT) (26.0) (=26.4) (26.6) (z6.3)

¢ Geometric mean HI antibody titer, expressed as log,.
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TaBLE 2. Antibody response of seronegative students in T Junior High School to live rubella Biken
lot # 7233 and Meruvax HPV-77DE-5 vaccines

Name of i Number of Number showing GMT? at 8 weeks
e Grade Sex PN h . oW
vaccine vaccinees seroconversion postvaccination

M 29 28 (96.7%) 4.4
2nd I 49 49 (100%) 4.3
total 78 77 (98.7%) 4.4

Biken . S
lot # 7233 M 31 31 (100%) 5.7
3rd F 36 36 (100%) 5.7
total 67 67 (1009) 5.7
Total 145 144 (99.3%) 5.0
Meruyax 3rd F 10 10 (100%) 5.9
HPV-77DE-5 0 :

¢ Geometric mean HI antibody titer (log,).

rather different for some unknown reason.
However, GMT of the female students of the
3rd grade vaccinated with Biken lot #7233
vaccine was not much different from that of
students vaccinated with Meruvax HPV-77DE-
5 vaccine, the latter being 292 higher than the
former.

4. Immunization of female students in I Senior

High School

In all 142 female students (117 seronegative
students and 25 students with an HI antibody

titer of 1: 8) were vaccinated with live rubella
vaccine, Biken lot #7233. Six weeks after
vaccination the 117 students who were initially
seronegative showed 1009, seroconversion and
20 of the 25 students who had an initial HI
antibody titer of 1: 8 showed more than 4-fold
increase, the other 5 showing 2-fold increase
(Table 3). The GMT’s of the two groups
were about the same, irrespective of their ini-
tial antibody titers. No clinical manifestations
were observed, either subjectively or objective-

ly.

TaBLE 3. Seroconversion of I Senior High School students to live rubella Biken lot# 7233 vaccine

Increase of Ab titer GMT® at 6

Grade Ab titer Number of weeks
: prevaccination vaccinees > x4 2 postvaccination

Ist <1:8 35 35 (1009) 5.2
1:8 13 9 ( 69%) 4 (31%) 5.0

nd <1:8 44 44 (1009%) 0 5.1
n 1:8 9 8 ( 88% 1 (229%) 5.0
3rd <1:8 38 38% (1009%) 0 4.8
T 1:8 3 3 (100%) 0 5.0
<1:8 117 117 (1009%) 0 5.0

Subtotal 1:8 25 20 ( 809%) 5 (209) 5.0
Total 142 137 ( 97%) 5 ( 39%) 5.0

% Geometric mean HI antibody titer, expressed as log,.

¢ Including 2 persons whose HI antibody titers were initially less than 1:8 and increased to 1:8 after

vaccination.
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DISCUSSION

The seronegative ratios and GM'T’s of dif-
ferent grades of high school students observed
in the present study suggested the possible
occurrence of subclinical infection among these
students. The incidence of viremia or virus
shedding by subclinical infection is still obscure
(Peckham, 1974) and the contagiousness of
subclinical infection js unknown. However,
when the seronegative ratio becomes high some
epidemic causing clinical infection may occur.
For example, a rubella epidemic was reported
in Bermuda where 65.59 of 296 children aged
4 through 18 years were susceptible (Judel-
sohn and Wyll, 1973). It was also reported
that an island-wide vaccination program was
successful in haliing further spread of rubella.
In Japan adolescent girls in high school seem
to be pertinent subjects for mass vaccination
to prevent congenital malformation due to
rubella infection, but more seroepidemiological
data on them must be accumulated before draw-
ing up nation-wide vaccination schedules.
Meruvax HPV-77DE-5 vaccine was re-
ported to cause some joint involvements in4.39%,
and 10.3%, of groups of vaccinees aged 12-15
and 16-19, respectively (Weibel et al., 1972),
and joint and muscular symptoms in 5.19, of
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