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BIKE\ JouR\AL V01.16.39-+2,1973

r\, Ixi, \RY One hundred and thirt\, five SSTonegativc children \\'ei'c jinmunizcd
against mumps \\it Il live attenuated vaccines : 35 \\. It Il Alumpsvax and 100 \\. ith

Biken \, accine. \one of the children showed advei. sc clinical reactions after iru-

Thc ne\It ratlization test sho\\. ed 97.17 seroconversion after A'lumpsva\in unization

and 979'0 aftci' Bikcn vaccine. The mean values of antibody in the ITeutralization
test \\'CTe I : 5.2 after Alumpsvax and I : 11.3 after Bikei\ \, accine. Thc relation
bets. ecn the antibod\' titers after eaclT \, accine estimated by the neutralization test
and the hemagglLitination Inhibition test \\. as studied. The neutralizatioi\ test
seemed more scnsitive, CSpcciall\, for detecting 10\\' titers of setocon\, ersion. Twcnt\'
eight seropositi\. c childrei\ \\'ci'c also \, accinated and serological ' boostcr ' effect
was observed in somc of them

INTRODUCTION

A, lumps is a common childhood disease that
may, be severely and permanently crippling
\\, hen it 11wolves the brain, testes, ovaries,
auditory nerves or panci'ears. Adult men may,
also be permanently sterilized by mumps.

Attempts have been made to reduce the
spread of mumps and to prevent its develop-
merit by irumunizatioi\ \\, itIT attenuated mumps

Since 1965, field trials \\, ith live
mumps vaccine ha\, e been made in the USA. ,
using the Ierlyl-Lyni\ strain of the virus
(W. Ib, I at a1. , 1967).

virus.

This paper reports comparative studies on
immunization \\, ith the Ierlyl-Lynn strain
and \\, it11 a newly developed \, accine, " Bikcn
mumps \, accine. "

A, IATERIALS AND A, IETHODS

I . PnCC, '11, S

" Bil<en mumps \'ticcinc, " containing 10' "TclD, "!
dosis of the Unibe straiit of mumps \, irus (U-Am-10
virLis; Yamanishi at a1. , 1970) \\, as 1<1ndly supplied
by Prof. OkLino, Resenrcl\ Instittite of I\Iicrobial Dis-
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arses, OSal<a Universitv. L} ophilvzed 11\'e mumps
vaccine of the Ierlyl-L}. nit strain (L\. 0\ ac Allumps-
\'ax; Bu}'rink and Hillemait, 1966) \\'as generously
provided from Nihon A. lent Co. , Tok}. o

2. Pncc!lintio, I

Children witlT no ITistor}, of mumps living in Toyo-
to City- or 1< asugai Cit\', Aichi Prefecture \\'ere \, ac-
cinated b}. subcutaneous injectioit in tlTe autumn of
1971. Blood samples were taken from the children

shortl} before, and six \\eeks after vaccination
Phar\'rigeal swabs for virus ISOlatioit \\'ere col-

Iected on the 4th, 6th, 9tlt and 14th da\. after vac-
cinatioiT

,

3. Sri'o10g!cn/ i's!s

The herongglutination inhibition (Hl) test was
carried out as described b}. Yamanishi at a1. (1970)
Namely', after reino\'al of nonspecific inhibitors by
treatment \\itIT 1<noliii and chicl< cells, the Hl anti-

bod} titers of the specintens \YETe determined Lising
+ tinits of HA antigeit (kindl\. supplied b\' Dr. Yanta-
nishi, Osaka Uni\, ersit\.) and a 0.5n, suspensioit of
chicl< red cells

Serum neutralizntioiT tests (\T) \\ ere performed
by henToadsorption inhibition in LLC-it^K2 cells
(an established line of monkey 1<1dne}. cells) CLIltures,
Lising the Allvake strain of intiltTps \'irus as described
b}, Yamanishi at all. (1970). The cells and virtis
for the \T test \\ere kindl\. gi\eit b\' Dr. Yamanishi

these children \\, ithin 4 weeks aftei.among
vaccination.

The setoconversion rates after Immuiiiza-

tion with Biken \, accine were 9711 by the NT
test and 93'h by the Hl test. Following
\lumpsvax administration, the seroconversion
rates \\, etc 97.1'., by the NT test and 85.7'.
by the Hl test. The antibody titers of these
135 children are summarized in Table 2. The

geometric mean NT and Hl antibody, titers

'. '11/1$ ICcoteiJ, i'si

Swab specimens were inoculated onto LLC-A'IK2
cells immediately after collection. After 7 day s the
cultured fluid \\'as transferred to other LLC-\, IK2

cells and these \\'ei'e CLIltivnted for' one \\eek. The

result was judged b}. tl)e hemadsorption litethod
Primar\ green ittonke\' 1<1dite}' cells \\ere also em-
ployed in some cases for' ISOlatioi. of the \, irus, Lising
the same it, ctlTod as \\. itit LLC-A IK2 cells

TABLE I Chzld, 'e?I 1111?nuni*ed ECz'//I ?:ticci'ne

I\lumps\'ax group

Initial IT setonegativc

initial I\' setopositive

Biken \. accine group

Initially' seronegati\. e

InitialI}. setopositive

RESULTS

I. Cfr, 11'ctil rind $ei'o10g, 'cal I'espoi!ses of sei'one-
gatite childi'eii to tiffcci, re

One ITUndred childreiT were jinmunized

with BikeiT vaccine and 35 \\'ith \lumpsvax
A list of the \, accinees is sho\\ n in Table I.

\o specific clinical side effects, such as
swelling of the parotic glands, were observed

TABLE 2. Cowlpoi'130" of NT nittz'bodJ, find
H/ nitti'body, illei. s riflei, uriccz'natto?a 2,211z Bike, I
7:41cct}Ie and MUMzpst, a\

I-2

Age (\ ears)

3-+

17

o

> 5 Total

Reciprocal of titer

15

+

+9

3

N'T (log. )

<1

21-<2

= 2-< 3

= 3-< 4

24-< S

25-< 6

= 6-<7

46

40

35

I

>
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,

15

Biken
\, accine

100

23

I\lumps\'a\

GAIT

a

14

34

25

16

3

Hl

<5

.

I

10

20

+O

80

1:11.3

9

I

8

3

o

GNIT

I

17

26

24

19

1:52

.

11

I

1:16

I

8

+

o

I :11.2
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after jinmunizatioiT \\. Ith Biken \, accine \\. erc

I: 11.3 and I: 16, respectively, and those after
immunization \\, ith :\lumpsva\ were I : 5.2
and I: 11.2, respectively.

The relations bet\\'eelT the :*;T antibod\. and

Hl antibod\, titers after the t\\. 0 \, accinations

are shown in Figs. I and 2. The 1<T test
seemed more sensitive than the Hl test for

detect!rig a serological reaction.

2. Coiniiiti"ICnbi/IIJ of the 71ncciiie sird!lis
Throat s\^abs were collected fronT 10 child-

rcn jinmunized \\ ith Biken \, accine and 5 child-

rcn jinmtinized \\, it11 XIumpsvax. \o mumps
\, 11'us was isolated from these materials

To confirnT the lack of coinmunicabilit\, of

the \, arccine virus, 32 members of the families
of \, accinces were studied serologica11}.: 23
\\'CTC Tclations of children \\, ho reccived Biken
vaccine and 9 \\'CTC relations of childreiT iru-

in unizccl \\'itIT \lumpsvax. Blood san\PIes
\\. CTC tai<ciT slitii'tly before, and 10 \\, ecks aftcr

..

.

.
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Reciprocal of Hl antibody titer

FIGi'RE I. Collipn!"30/1 o1 NT '11/1/7, oily ,111, / IIJ
'11/11'body 111, I'$ till, I' Bi/t, 11 "ticci},,. A;T nil!,'budj, coll-
ac!$1'01, I', 11c tc, 1397", (GA/,: I 11. J). (H1,11,117, orb,
collttis, 'o11 Jule tm$ 1/3", (GA/P. I 16)
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FIGURE 2. Coll!pm 1301! of A'T nil!17,014' till of H/
'11/11'hotly 111, I'S off t! All, 11th strix. A1T '11/11'body COIL
acisr'oil Init ECt, s 97.1', (GA{,: \ 5.2). H/ mill'body
collt, i'si'o111'at, tcns 85.7'I, (GA{P: :: 11.2)
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the time of vaccination. None of these re-
Iatives showed seroconversion.

3. Sero/ogi'cal I'espo"se to ORCci', Ie of sei'of OSI'-
t, be child, .e, I

Some children \\, ho were Initially seroposi-
tive for mumps \, Irus showed an increase in the
serum Hl antibody after vaccination, especially
when their antibody, activity was 10\\, before
vaccination (Fig. 3)

DISCUSSION

Live mumps vaccines have been developed
and used widely in the USA. and USSR.
it has been reported that only a 10\\, antibody
titer is induced by vaccination but that it
persists Tor years. Field trials showed that
the vaccines gave excellent protection (Hille-
man at a1. , 1967, weibel at a1. , 1970)

In this work, 35 children were vaccinated
\^ith Hilleman's Alumpsvax and 100 children
with a newly developed Biken vaccine

None of the Initially seronegativc \, accinecs
who responded setologically after injection of
either vaccine developed fever or other clinical
reactions to the vaccine

The seroconversion rates of these children

by, the NT test \\, ere 97q after Biken vaccine
and 97.1 % after lv, lumpsva\

The Urabe strain of mumps \, irus seems to

have been attenuated successfully for use as
live mumps vaccine, since the setoconversion
rate was high and the virus was not coinmuni-
cated to other members of the families of

,

vaccinees.

The antibody, titers following vaccination
with either vaccine were 10\\, : the geometric
mean titers by the I. ;T test were I: 11.3 after
Biken \, accine and I : 5.2 after I\lumpsvax.
However, from field trials on children Hilleman
at a1. (1967) rep. rted that even " NT antib. dy
titer as 10\\, as I : 2 afforded immunity to
mumps. it has been reported that the I*;T
antibody, induced by live mumps vaccine
persists at essentially the same titer for at
at least 4 years (\\;eibel at a1. , 1970). In their
folio\\- studies on live mumps \, accine,up

Yamanishi at al. reported a high protective
efficacy, of Biken \, accine (Yamanishi at al. ,
1971). Further folio\\, up studies on the two
groups of the vaccines are no\\, in progress.
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