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STUDIES ON LIVE MUMPS VIRUS VACCINE

IV. CLINICAL AND SEROLOGICAL FOLLOW-UP I YEAR AND 3
YEARS AFTER VACCINATION

KOICHI YAMANISHl, NITCHIAKT TAKAHASHl, TAKASHl
KURli\-IURA, SHIGEHARU UEDA, NORIl\{OTO SUZUKI, 1<01CHl
BABA and YOSHIOMI OKUNO

Department of Virology, Research Institute for. A'Iicrobial Diseases, Osaka University, Yamada-
kami, Suita, Osaka

(Re. civ"d May 4,1971)

BIKE\ JouR:;AL V, I. 14,259-265, 1971

UNli\IARY Clinical follow-ups were made for I year on 255 children vaccinated
by one injection of tlTe U-Am-4 strain (Group I), or t\\, o injections of the U-An}-6

strain \\, ith an intcrval of one montlt bet\\, een injections (Group 11) and for 3 years on
210 .hildren recoinat. d by inhadti. n of th. T-All-16 at^in (Group 111). That
were only two mild cases of mumps among these \, accinees, one in Group I and the
other in Group 11.

The protective efficacy, \\, as high in all three groups. Serological follow-ups were
done I year after \, accination on the children in Groups I and U and 3 years after
vaccination on those in Group 111.

No substantial decline in the neutral Izii}g antibody- titers \\, as found compared \\, ith
those onc montl\ after \, accination.

INTRODUCTION

Preceding papers of this series (Hosai at al. ,
1970, Yamanishi et a1. , 1970), described results
of vaccination by, the inhalation method using
the To\^at a strain in 1967 and by the injection
method using the Urabe strain in 1969.

The jinmunogenicity achieved by, the inhala-
tion method using the To\^at a strain passaged 5
to 18 times in the chorioallantoic cavity was
poor and so the seroconvertion rate \\, as not
satisfactory. 01T the other hand, the jinmu-
nogenicity of the Urabe strain passaged 4 to 15
times in the an lotic cavity of chick embryos

was not ITigh, but the seroconversion rate \\, as
good.

In the present study, a follow-up was made
by, postal inquiry and by tests for mumps
antibody in sera collected in 1970. Follow-
ups \\, ere made on vaccinees three years after
inhalation of the Towata strain and one year
after injectioiT of the Urabe strain

This paper presents the results of these clini-
cal follow-ups and analyses of serological
findings on the vaccinees jinmunized \\, itit these
t\\. o kinds of \, accines.
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MATERIALS AND A, IETHODS

I. i'ncc, ,Ie schedules

Three groups in Xishinomiya City, Hyogo and
Suita City, Osaka, respective11, , \\. ere \, accinated as
folio\\ s

Group I ; 93 \, accinees in this group were In-
jected once \\. ith the U-Am-+ strain (Utahe strain
passaged 4 times in the amniotic ca\, ity of chick
emb"yos) in 1969

Group 11; 162 \, accineesin this group received two
injections of the U-Am-6 strain (Urabe strain pas-
saged 6 tintes in tlTe antniotic cavity of chick embryos)
witlT an inter\. al of I in o1ttl, between injections in
1969.

Group 111; \!accinees of this group inhaled the
T-All-16 strain (To\\'ata straiit passaged 16 times in
the chorioallantoic cavity of chicl< embryos) for. 30 to
60 seconds in 1967. (HGSni at "I. 1970)

2. Postnl illqt, In,

Questionnaires \\ere sent to parents of \, accinees,
who were in general \\. ell educated, asking \\. he the I
there had been any cases of mumps in tlTelr neighbor-
hood, whether their children had come in contact
\^ith cases of nTLimps, and \\he ther their children
had contracted mumps since being vaccinated

If their children I, ad contracted inunTps, they

were asked to report the doctor's diagnosis and the
date of contraction of mumps and to describe the
SI'inptoms briefly

RESULTS

I . Contractt'o72 of 1/1/41nps ofter ridccz', Intio, I
I) Group I
As shown in Table I, 43 answers to ques-

tionnaires \\, ere received and one vaccinee con-

tracted mumps about 6 months after being
vaccinated. However, his clinical symptoms
were very mild, namely a slight swelling of the
right parotid gland persisted for two days and
there were no other symptoms

2) Group 11
Answers \\, ere received to 130 of the 162

questionnaires. (Table I) There \\, ere no
cases of mumps in this group, although there
were epidemics in the neighborhood

3) Group 111
Answers were received from the parents of 91

of the 210 \, accinees \\, ho had been \, arccinatedin

1967. (T"bl* I)
One child contracted mumps 6 months after

being vaccinated, but ITis symptoms \\, ere mild
No serological examination of this child could
be made

Forty-two of the other 90 vaccinees had been
in contact \\, ith cases of mumps during the 3
years after the vaccination

2. Serologica/ analysis
I) Group I
As shown in Table 2, 92 children \\, ho \\, ere

seronegative before vaccination were inoculated
witl\ the U-Am-4 strain in 1969 and all showed

neutralizing antibody, responses

3. Sei'o181'CUI c\'11/1/1ntio, !

The neutralizing antibod\' titers of sera \\, ere
riteasured as described previously (Yamanishi at al
1970)

TABLE I

Group

Pi'otecttbe efficacy rigm'"$1 in unips 107' I and 3 years 10/10tcz'"g macct'Motton

Alethod of
Inoculation

11

111

one injection

t\^o injections

inhalation

Years No. of
No. ofques-since

vaccina- tion- answers

tion naires
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93

162

210

No. of mumps I\lumps cases in Contact \\. ith pa-
neighborhood tient with mumps

cases Ians\\. crscasesI, none"s .as"SIanswe"s
(%)(%)(%)

1143 (2.3%) 171+3 (39.5%) 8143 (18.6%)

01/30 (0.0%) 351130 (26.9%) 191130 (14.6%)

1191 (1.1%) 51191 (56.0%) 42191 (+6.1%)

43

130

91

cases



Of 21 children from \\, horn blood specimens one montlT after the first me ori 6.7 d
\\'ere taken, 19 (90.5%) had neutralizing anti- that one month after the second in'ection \\'as
body, titers of over I : 2 one year after vaccina- 15.1. All blood specimens from 35 \, accinees

taken one year after \, accination 11ad I, eutrali-
The geometric mean neutralizing antibody, 21ng antibody titers of o\, er I : 2 and the

titer was 6.3 one montll after \, accinatioii and geometric mean neutralizing antibody titer \\. as
9.1 one \, ear after vaccination. 9.5. The geometric mean neutralizing anti-

2) Group H body, titer after the second injection \\, as about
As shown in Table 3, children in this group t\\Ice that after the first injection and the anti-

received 2 injections of the U-Am-6 strain \\, ith body, level Induced by, the \, accination did not
an Interval of one montli between injections and decrease appreciably for at least I year. (Fig. 2)
all showed a Ileutralizing antibody, response. 3) Group 111
The geometric mean Ileutralizing antibody titer Children in this group inhaled the To\^at a

TABLE 2. COM1pni. ISO" of iteu/I. dinsi'"g tintz'body tz'tel's I pylonth rind I yeai' riflei' Doccz'"o110" b

tion.

1717ectzon

NCUiralizing antibody response I TITonth
riflei \, accination

S. ,oconv. rsi. n rote (%) G. A. 1. " titcr (range)

391'39 (10096) 63 (2-128)

,I ITcutralizing antibody titer of over I : 2
b geometric mean

TABLE 3. Coinpoi'ISOn of Me NIIn/2:32'"g anta'body latei's I Nionlh after' the first and second linec-
nons rind I I, eoi' onei' coccz?milo" 611 Injection

Neutralizing an libody response NCUti allzing antibody response
I montlt riftcr the first Injection I montl\ after the second injection

Scroconversion

,"t. (%)

78/80 (97.5%)

a neutralizing antibody titer of over I : 2
b geometric mean

TABLE 4

I'"halation

G. M. b titci
(range)

6.7 (2-128)

Neutralizing antibody response I year
after vaccination

G. lv'I. " titer (rangc)

9 .I (2-64)

Seropositivc" rate (%)

19/21 (90.5%)

Neutralizing antibod\, I CSponsc I I, 10nth

Se, .. onve, si, n ,, te (%)

COM1poit'son of nei, 11'011*272g anta'body latei's I mont/I and 3 yeai's of tel' uriccz'"at!'on by

SCroconvci SIon

,"re (%)

5415+ (100%)

n neutralizing antibody of over I : 2
b geometric nTean

25/37 (67.6%)

after vaccination

G. M. " titer (range)

'- 8 (2-32)

G. A, I. " titer
(, ang")

15.1 (2-128)

Neutralizing antibody response
I year after vaccination

G. it'1. ' titerSeropositivc"
"ate (%) (,"rigc)

35135 (100%) 9.5 (2-32)

Neutralizing antibody response 3 years

Seropositive" rate (%)

18126 (69.2%)

after vaccination

G. I\1. " titer (range)

5.6 (2-32)

YAMA:*ISHi, 1<. at all. Effect of Ii"e 1,111i, JP wills mec!', IC 261
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in the amniotic cavity of developing chick
embryos. All vaccinees showed an antibody

\\, Ithoutresponse against mumps virus any

clinical manifestations of the disease. This

showed that mumps virus was easily attenuated
in the amniotic cavity of developing chick
embryos. However, the antibody level follow-
ing vaccinatioiT was lower than that following
infection witlT ITatural mumps, and it was un-
certain whether Immnuity against mumps
virus \\, ould persist

As shown in Table I, one child who had a
neutralizing antibody titer of I : 8 one month
after vaccination contracted mumps six months
later, but his symptoms \\, ere very mild. Hil-
Ieman at a1. (1967) reported that a ITeutralizing
antibody, titer of I : 2 or more was protective
against challenge \\, ith natural mumps. A
neutralizing antibody titer of I : 8 or more \\, as
also reported to be protective during ai\ GPi-
d, inI. (Enni^, 1969, Nityer ,t a1. 1966). On
the basis of these reports, it seems that this
child may, have been \\, Tongly diagnosed or
that his neutralizing antibody, titer may have
dropped before he contracted mumps

To increase the antibody, level the effect of
two injections of vaccine was examined. when
the vaccine was injected into children twice
with an interval of one month between injec-
tions, no vaccinees contracted mumps in the
following year. The seroconversion rate after
the second injection \\, as 1009', and the geomet-
tric mean titer increased from I : 6.7 to I : 15.1.
A similar increase on antibody, titer ITas been
observed in most test subjects with pre-ex-
1sting antibody, \\, ho were vaccinated (Davidson
at a1.1969, Furesz at a1.1970). The geometric
mean neutralizing antibody titer of children
who were inoculated twice \\, ith the vaccine

decreased to I : 9.6 one year after vaccination
From comparison of the geometric mean neu-
tralizing antibody titers of children in groups I
and U one year after vaccination, there seems
to be no difference in titers between the vaccina-

tion by one injection and by two Injection
The seroconversion rate increased after the

second injection, but the antibody, induced by

.

strain for 30 to 60 seconds. As shown in

Table 4, the seroconversion rate one month
after \, accination \\, as 67.67, and the geometric
mean antibody titer \\, as 4.8. Twenty-six
blood specimens from vacdnees \\, ere collected
about 3 years after the vaccination. Eighteen
of the 26 had neutralizing antibody titers of
orer I ^ 2 (69.27, ) and th* gcom, t"I. monn
antibody titer \\, as 5.6. As shown in Fig. 3, the
antibody, titers one month after the vaccination
were similar to those 3 years after vaccination.
Five children had neutralizing antibody titers
of under I : 2 one month and 3 years after the
vaccination, though the answers to the ques-
tionnaire revealed that these children had been

in contact cases of mumps and had not yet con-
tracted mumps

DISCUSSION

The previous paper (Yamanishi et a1. 1970),
reported studies on inoculation of children
without any history of mumps with live at-
tenuated mumps \, irus which had been passaged

262 Bii<EN JOURNAL V01.14 No. 31971
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Time afer first injection

NeutralIzig antibody titers after vaccination \\ill\ Urabe strain live attenuated mumps virus vaccine.

the second injectioi\ did Ilot persist at a high
level but decreased to the same level as that

induced by the first injection. This level will
not decline for a long time. Thus, two litec-
tioi} are not neccessafj, to increase the antibody
level.

As showiT in Table 4, the seroconversion rate
by the inhalation method \\'as 67.6% one month

..

. ....

.....

..

I month

I.
second injection

..

.....

..

..

. . . ..

.....

2 months

....

. .. ..

.

after vaccination and 18 of the 26 vaccinees

(69.2%) had a neutralizing antibody titer of over
I : 2 3 years after vaccination. Answers to a
questionnaire sho\\'ed that 42 of 91 vaccinees
(46.1%) had been in contact \\, ith cases of
mumps during these 3 years, However, in
spite of the low seroconversioiT rate, only one
child contracted mumps (1.17, ). \laynard

I year
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satisfactory. Ten blood specimens from vac-
cinees collected 3 years after \, accination showed
similar neutralizing antibody titers to those one
month after vaccination (Fig. 3). It has been
reported that the neutralizing antibody induced
by, live mumps vaccine persisted at essentially
the same titer for at least 4 years (\\leibel et al.
1970). \\;e also found no substantial decrease
in the neutralizing antibody titer for at least 3
years after vaccination by the inhalation
method. Five had neutralizingvaccinees

antibody titers of less than I : 2 both one month
and 3 years after vaccination, although there
were epidemics of mumps in this area (Fig. 3)
INloreover, the younger brother of these 5 vac
cinees contracted mumps, but iter own neutral I-
zing antibody, titer did not increase. The 5
vaccinees in Group 111 \\, ere inoculated by the
inhalation method, so this finding suggests
that local immunity may, contribute to pro^C-
tion against mumps

From the above discussion it seems that

though the antibody level induced by vaccina-
tion by the injection or inhalation method is
not high, it remains unchanged at the raised
level for a long time and seems to protect the
vaccinee against challenge \\, Ith natural mumps.
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(1970) reported that the incidence of mumps
among susceptible children on St. Paul Island
was 35%. 01T the basis of this reports, pro-
tective efficacy of the mumps virus vaccine
given by the Inhalation method seems very
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