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uMMARY Live measles \, Irus vaccine prepared from one of the clones of CAM-
CEF measles vaccine \, irus was tested clinicalIy and serologicall on health

children living with their families. A febrile reaction of over 37.5 C develo ed in
43.6% and of .re" 39.0 C in 8.3% of th. children. A ^p. "adj. rust, der. fop, d in 12
of the 133 children.

\\'hen the measles vaccine was injected with live mumps virus vaccine develo ed
in our laboratory, only 27.77, of the children showed a febrile reaction of over 37.5 C
and botl\ vaccines \\, ere as Immunogenic as \\, hen given separately.

INTRODUCTION

Nine clones were selected from 75 clones of
CAM-CEF measles vaccine virus and tested

clinicalIy on healthy children. Some of the
clones showed 10\\, reactivity (Takaku at al. ,
1970).

To evaluate the reproducibility of the reac-
tions caused by the clones, a live measles virus

I A summary of these results was reported at the
Second Annual Meeting of the Japan Measles
Vaccine Research Commission in Tokyo, IVlarch.
1970

vaccine was prepared from a clone, A4 (CAM-
A4 measles vaccine), and a slightly larger field
trial than previously was carried out on healthy
children.

Recently, live mumps virus vaccine cultured
in the amniotic cavity of chick embryos has been
developed in our laboratory (Yamanishi at al. ,
1970). A mixture of live measles virus vac-
cine, CAM-A4 and live mumps virus vaccine

tested clinicalIy and serologically
children.

was on
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This paper describes the results of the two
field trials.

MATERIALS AND METHODS

I. ,acc, }, e,

I) Measles vaccine
Chick embryo fibroblasts (CEF) were infected \\, ith

clone A+ of CAM-CEF measles vaccine virus and
this was passaged 3 times more in CEF after cloning
Then live measles vaccine was prepared from the
culture fluid (CANl-A4 nTeasles \, accine). The
iyophilized \, accine in one dose ampule \\, as reco-
stituted with 0.5 inI of distilled water and this it ad
a tite" of 10' ' TclD, ,!0.1 inI. A dose of 0.5 rill
was injected subcutaneously
2) Allumps vaccine

The Urabe strain of mumps virus was attenuated
by serial passages in the amniotic cavity of chick
embryos. Lyophilized live mumps
prepared from the amniotic fluid. Tl\e vaccine
titer was 10' ' TclD, ,!0.1 inI in human embryonic
kidney cells (Yamanishi at a1. , 1970)

Equal volumes of CAM-A4 measles vaccine and
live mumps virus vaccine were mixed just before
injection and 0.5 inI of the mixture \\, as injected
subcutaneously. This dose (2.5 x 10' ' TclDsn) of
measles vaccine did not affect the clinical reactions

and antibody responses of children receiving live
me SIes virus vaccine, as reported previously (Ueda
at a1. , 1970b)

2. racer', lees

Vaccinees were 10 montlT to 6 year old children
with no history of measles or mumps living in tileir
homes in t\\, o housing sites in Suita City, Osaka and
Nishinomiya City, }Iyogo, respectively. The age
distribution of the children receiving CANl-A4
measles vaccine alone is shown in Table I.

Blood specimens were collected on the day of
vaccination and 3 weeks later. Children \\, ho were

seropositive before \, accination \\, ere not included
in the surve}.

Other materials and methods \\. ere as described

previously (Takaku at a1. , 1970 ; Ueda at a1. , 1970a,
b)

RESULTS

I. Vaccination colth CAM-A4 measles uricc!}Ie

I) Serological response
Antibody titers were measured by the Hl

test. Comparison of neutralizing antibody
titers and Hl antibody titers with those of sera
obtained in other field trials is shown in Fig. I
and 2. The Hl antibody titers corresponded
well with the neutralizing antibody titers, but
were about half the latter.

vaccine \\. as

<8 8 16 32 64 128256
Hl antibody titer

FIGURE I. COMp",'Jim, I Dinei, t, 'antiiig '11/1'body tite, 's
and HJ o111/60dy titers (1)
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o

distributioiT of Hl antibody titers is sho\\. n in
Fig. 3, the peal< being at 2', and most children
ha\, ing titers bet\\, een 2' and 2'. As sho^, n in
Fig. 4, the antibody, titers of children who
developed a febrile reactioi\ were slightly
higher than those of other children.

The mean antibody titers of children in the
different age groups are shown in Table 2, not
inucll difference being found between the
groups

2) Clinical reactions
The chief clinical reactions were a febrile

reaction and development of a sporadic rash.
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FIGURE 3. Dr'styibttti'o11 (.'.) a"d c!1,111(!a-
t, '"e percent (0------0) of Hl alitibody titers 111
childre, I recei",', Ig CAM-A4 ,,, eas/es uricci, !e

Three weeks after vaccination the Hl anti-

body titers of all the 104 children who received
the vaccine had increased by over 23. The
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TABLE 2. Mean H/ ontz'body laters lit d4f-
frye"t age groups of children recez'"ing CAM-
44 measles uriccz"e

R \

t>.. ,

I
I

a
\\

Age 10-11mth Iyr 2yr 3yr +-6yr I\lean

Antibody
titer

(Ing, )
4.9

UEDA, S. at al. Gaily/-, I measles uricci'"e

555,152 5.1 53
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TABLE 3. monbatt'ore perl'od of decolopme"t of Iebrz7e reactt'0"

Days after
vaccination

No

96

TABI. E +. litcz'dence of febrile reacta'ons in daiffere"I age groups of children rece!ting CAM-, 4
measles zincci"e
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TABLE 5. Mean maxz'mai temperatures In d4f-
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Fifty eight of the 133 children developed a
fever 5 to 12 days after vaccination. The
incubation period of occurrence of a fever of
over 37.5 C is shown in Table 3. It was ob-

served 6 to 8 days after vaccination in more

I
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2/22
9.1
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Temp
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Total
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43.6
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TABLE 6. Du, 'atto" of froer of obey 37.50

38.5

1/1/33
8.3

\

Days 0.5 1.0 152.0 253.0 3.5 Total

\

38.3 38.5 38.6 38.4

No

96

2yr

9/5/51063

15,925.9259/7.210,352

3yr 4-6yr Mean

than 907, of the children.
As shown in Fig. 5,447, of the children had

a fever of over 37.5 C, and 87, of the children
had a fever of over 39.0 C. The peak of the
distribution of the maximal temperatures of
the children was between 38.0 C and 38.4 C.

The correlation between the age of the child-
Ten and the incidence of a febrile reaction is
shown in Table 4. The inchdence of a febrile

reaction of over 37.5 C was highest in children
of one year old and decreased in older children,
but it was the lowest in infants of under one

year old. The incidence of a fever of over
39.0 C was highest in the 3 year old group and
low in the one year old group, and a high
fever was not observed in babies of 10 to 11
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months old. The mean maximal temperature
of children \\, ith a fever \\, as the lowest in the

one year old group and highest in the 3 year old
g". up (T, bit 5).

The distribution of the duration of a fever of
over 37.5 C is shown in Table 6. Fever lasted

for a maximum of 3 days and usually only for
one or 2 days.

The results are summarized in Table 7.

The seroconversion rate was 1007, and the

TABLE 7. Summnrj, of antibody ,'espo"ses and cfi"It al yencii'ons of healthy, chzdren uricci'noted
tcith CAM-A4 ", errs/es uricct'"e

Hl antibody response

Scroconversion rate

(%)

1041/04 (100)

geometric mean Hl antibody titers was 25-3.
The incidence of a febrile reaction of over

37.5 C \\, as 43,67, and that of a fever of over
39.0 C \\. as 8.39',. A febrile reaction developed
after an average of 7.1 days. The mean maxi-
in al temperature was 38.4 C and the mean
duration of a fever of over 37.5 C \\, as 1.5 days.
A sporadic rash developed in 97, of the child-
Ten and convulsionsin only one of 133 children.

Clinical reactions

237.5C

G. M. titer

(I, g, )

5.3

581133
(43.6%)

TABLE 8. Summary of antibody, responses and c/tit'cal ledctz'ons of healthy children uriccz'"alert
realh maxim^e of lire, measles and mumps macci"es

IVleasles }11 antibody response

G. M. titeiSetoconversion rate
(I. g, )(%)

4.957157 (100)

239. 0C

1/1/33
(8.3%)

Febrile reaction

inc

Range
(I, g. )

3-7

Mumps neutralizing antibody response

7.1

days

Seroconversion rate

(%)

Max. T

38.4
C

57157 (100)

Clinical reactions

Dur. F.

1.5

days

> 37.5C

CM. titer

(log, )

2.9

Rangc
(I. g, )

18165
(27.7%)

Rash

3-7

12/133
(9.0%)

> 39. 0C

Range
(log. )

1.0-50

Febrile reaction

Convulsions

4165
(6.2%)

11133
(0.8%)

inc

7.1

days

Max. T.

38.6
C

Dur. F.

1.5

days

Rash

UEDA, s. at al. CAM-A4 Measles uricc, ', Ie

2165
(3.1%)

Convulsions

0165
(0%)
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2. Paccz'"atton tollh a mrb:twi. e of CAM-44
measles 00ccz}re nitd line mirinps uriccifre

Of the children \\, ho received a mixture of

CAM-A4 measles vaccine and live mumps

vaccine by injection, 65 were initially serone-
both measles andgati\, e against mumps.

Paired blood specimens were takei\ from 57
of the 65 seronegative children.

As shown in Table 8, the seroconversion
rates \\, ith both measles and mumps vaccines
were 1007, . The geometric mean measles
Hl antibody titer was 2'.' and the geometric
mean mumps neutralizing antibody titer was
22. n.

The mean values of the maximal temperature
and duration of a fever in children who showed
a febrile reaction were the same as those with

measles vaccine alone, but the incidence of a
febrile reaction of over 37.5 C was only 27.7%.
This was much less than that caused by measles
vaccine alone. As Yamanishi at al. reported
(1970), live mumps vaccine did not cause
any kind of clinical reactions.

measles vaccine virus was stable, and the vac-
cine was less reactive clinicalIy than the parent
CAM measles vaccine virus cultured in both

chorioallantoic membrane and CEF. There

was little 111 tilt, 'o marker closely relating to at-
tenuation of measles virus, but cloning of the
live measles vaccine virus \\, as effective in

selecting variants \\, hich were less clinical Iy
reactive but were highly jinmunogenic.

Boy"^k at a1. (1969) report, d that that lire
mumps virus vaccine, Ieryl Lynn vaccine when
injected with Moraten measles vaccine did not
increase the clinical reactions of the latter.

However, on Injection of our measles vaccine
with live mumps virus vaccine, the in didence
of a febrile reaction due to live measles vaccine
was much reduced. Thus the live mumps

vaccine virus used in the clinical test probably
interfered with the febrile reaction due to the
CAM-A4 measles vaccine or the CAM-A4

measles vaccine might be more attenuated than
the Moraten measles vaccine.

Antibody responses of the children to the two
vaccines were similar to those observed \\, hen

these vaccines were given separately. Thus,
immunization against both measles and mumps
in a single injection seems beneficial.

DISCUSSION

The clinical and serological reactivity of the
vaccine prepared from clone A4 of CAM-GEF
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