
Title

Studies on Further Attenuated Live Measles
Vaccine. II. Correlation between The Titer of
The Vaccine, The Antibody Response and Clinical
Reactions

Author(s) Ueda, Shigeharu; Takahashi, Michiaki; Minekawa,
Yoshiichi et al.

Citation Biken journal : journal of Research Institute
for Microbial Diseases. 1970, 13(2), p. 117-120

Version Type VoR

URL https://doi.org/10.18910/82807

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir.library.osaka-u.ac.jp/

The University of Osaka



STUDIES ON FURTHER ATTENUATED LIVE MEASLES

VACCINE

11. CORRELATION BETWEEN THE TITER OF THE VACCINE,

THE ANTIBODY RESPONCE AND CLINICAL REACTIONS'

SHIGEHARU UEDA, MICHIAKI TAKAHASHl, YOSHllCHl
NITNEKA\\IA, TAKEO OGINO, NORIMOTO SUZUKI, KOICHl
YAMANISHl, KOICHI BABA and YOSHIOMI OKUNO
Department of Virology, Research Institute for Microbial Diseases, Osaka University, Yamada-
kami, Suita, Osaka

TAKEO KONOBE, TAKAHIRO SASADA and KEISUKE TAKAKU
Department of Measles Vaccine, Kanonji Institute of the Research Foundation for Microbial
Diseases of Osaka University, Kanonji, Kagawa

TAKASHI KUROSE

Hyogo Prefectural Am agasaki Hospital, Am agrisal<I, Hyogo
(R".. iv. d F*bru", y 28,1970)

BIKE>; JOURNAL, \101.13,117-120,1970

uMMARY A newly developed, further attenuated live measles vaccine, CAM
measles vaccine, was tested clinicalIy and serologically using various virus titers.

A dose of 450 or 800 TclD, , of the vaccine was insufficient to jinmunize all the
children vaccinated. The seroconversion rate reached 100 percent when the vaccine
was injected at a dose of over 2500 TclD, ,. The frequency of development of a
febrile reaction in children who took the vaccine was unaffected by the titer of the
vaccine and ranged between 50 and 60 percent.

INTRODUCTION

In the previous paper (Ueda at a1. , 1970), the
antibody response and clinical reactions to a
newly developed vaccine of virus adapted to
the chorioallantoic membrane of chick embryos
(CAM) were reported. Preliminary clinical

I. A summary of the results \\. as reported at the First
Annual A, leeting of the Japan Measles Vaccine
Research Commission in Tokyo, March, 1969.

tests indicated that the CAM-adapted measles
virus vaccine (CAM measles vaccine) belonged
to the group of further attenuated live measles

In preliminary studies vaccination
was carried out by the inhalation method in
children, so it was difficult to determine the
exact dose of vaccine inhaled.

To determine the minimal effective dose,
the CAM measles vaccine was diluted to a

vaccines.
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suitable virus titer and injected into healthy
children subcutaneously.

The clinical reactions and antibody responses
of children to various virus titer of the vaccine

are presented in this paper.

ATATERIALS AND METHODS

I. CAM Measles Pacei, Ie

The Tanabe strain in the 35th passage in CAM
was LISed as Iyophilized vaccine. The original \, irus
titer of the \, accine \\, as 10' ' Tcl0, ,10.1 inI in FL
cells

2. rocc, lidtio, !

Vaccination \\. as carried out between September
and December, 1968 on children in t\^o groups:
Group A, children in two housing sites (in Suita
City, Osaka and Nishinomiya City, Hyogo) and group
B, those at the out-patient clinic of Hyogo Prefectural
Am agasaki Hospital. Healthy children of 9 months
to 7 years old living at home with no history of measles
were injected subcutaneousl}, \\, ith 0.25 in I of suitably
diluted vaccine

Other materials and procedures \\, ere as described
in the previous paper (Ueda at a1. , 1970)

TABLE I. Gorye/atto" between the uricct}Ie tt'tel'

and the neutron^I'rig anttbody response

Vaccine titer

(TclD, ,/Dose)

450rr

450"

800"

2500tt

5000"

5000a

RESULTS

I. Hittz'body Respo"se
\\Ihen the vaccine was injected at a dose of

450 TclD , 10 of the 14 children in the
h. using sire (Group A) and 62 of th, 79
childreiT in the out-patient clinic (Group B)
showed a neutralizing antibody response.
The seroconversion rates were 71.5% and
78,570, and the geometric mean titers of neut-
ranzing antibody were 263 and 260 in groups
A and B, respectively.

When the titer of the vaccine was increased to

800 TclD, ,Idose, the seroconversion rate
changed to 91.7% among children in group A.

A dose of over 2500 TclD. of vaccine in-

duced a neutralizing antibody titer of over 23
in all the children vaccinated.

The geometric mean neutralizing antibody
titers of the children who took the vaccine range
batw^en 2' ' and 2, -* (T^bl, I).

Setoconversion
rate

(%)

" group A

10/14 (715)

62/79 (785)

2212+ (91.7)

13/13 (100)

11/11 (100)

29129 (100)

2. Sei'oco", e, .$10" Rate and Age of C/2nd, 'e, I

As shown in Table 2, when the vaccine was
injected at a dose of 450 TclD, , only 7 of 16
babies of 9 to U months old, whose neutra-
Iizing antibody titers before vaccination \\, ere
under 2', developed an antibody titer of over
23 and the seroconversion in these babies \\, as

only 43.8%. However, in children of over I
year old the rate was over 80%.

Geometric
mean titer

(log, )

" group B

63

6.0

7.1

7.1

7.4

6.4

TABLE 2. Gorye/at 20n beta!ee" age and sero-
con"erst'on rate a'" children recezbz'"g 450 Tcl05o
of CAM "acct'ite
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,"te (%)

Age
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a I : 8 or greater rise in neutralizing antibody titer

9-11 in I y

3. Cti"ICn/ Reactz'oils

The main clinical reactions of children who

received the CAM measles \, accine were a

febrile reaction and rash, as reported previously
(U. d^ at a1. , 1970).

The percentages of children with a fever of
over 37.5C during days 5 to 12 after vaccination
were between 40.0 and 75.8. There was no

correlation between the vaccine titer and the

frequency of incidence of a febrile reaction.

7116 36/44 13/14 12/15 68/89
(438) (818) (928) (800) (764)

2y 23y Total



The mean incubation period \\, as bets\ een
6.6 and 9.5 days. The mean maximal tern-
perature of children \\, ith fever \\, as 38.7:j:0.2C.
The n}san duration of a fever of over 37.5C

was bet\^een 2.2 and 2.6 days except \\. itI\ a
dose of 450 Tcl050 in group A \\, hen it \\, as
0.9 days. The mean maximal temperature and
mean duration of fever \\, ere not affected by
varying the titer of the vaccine.

Between O and 19.4 percent of the children
developed a mild raslT on the face and chest
following fever reaction.

Con\, tilsions due to the febrile reaction oc-

curred in only 2 of the 161 children (Table 3).

4. Vaccine T!'tel', Sei'DCon"eisi'o71 Rate find
ryeqi, e"cy of Febrt'!e Reacti'0"

The correlations between the \, accine titer

(Tcl050!dose), the seroconversion rate and the
frequency of febrile reaction are sho\\'n in
Fig. I. The seroconversioi\ rate increased
rapidly to 1007, \\, itIT increase in the titer of the
vaccine, \\, hile the mean frequency of incidence
of the febrile reaction \\, as consistently between
50 and 60 percent.

TABLE 3. 811mi, inni of chitz'cal I'enc/ions tct'th callous ridccz'"e tz'ters

100

.

o

t! 90
01
>
C
o

o 80
L-

01

co

\.
,t

70

6

,

Vaccine ritei

(TclD, ,IDosc)

I ' ~-----^ . I

I ' '~~~~\

o

,

450"

.

450"

2500 5000450 800

Vaccine Titer (Tcl050loose)
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tel'3,011 late o11d Ileqiiei, cy onebri'/e I eac!1'011
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2500"
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Q
to

4110
(40. 0)

47/62
(758)

11/22
(500)

16122
(727)

7/16
(438)

19/29
(656)

Febrile reaction

5000"

60

01

Inc. '

(day s)

L.

D

t:

5000*

" group A
" group B
" mean incubation period
d mean maximal temperature
C mean duration of fever of over 37.5 C

6

50 ,

9.0

Clinical reactions

Nlax. T. of Dur. F "
(c) (d"ys)

40

9.5

8.7

38.5

6.6

38.7

7.2

38.7

0.9

8.2

38.9

2.6

Rash

re, )

38.9

2.2

38.8

0110
(0)

12/62
(19. +)

1122
(+. 5)

4122
(182)

1116
(63)

4129
(138)

2.5

Convulsions

(%)

2. +

2.5

UEDA, S. at o1. JP, !mininge, ,,'city of CAM Measles racei, Ie

0110
(0)

1162
(I. 6)

0122
(0)

1122
(+. 5)

0116
(0)

0129
(0)
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DISCUSSION

Our newly developed live measles vaccine
(CAM measles vaccine) differed in several
points from our former Am-adapted live
measles virus vaccine.

First, a dose of 450 and 800 TclD of CAM
vaccine \\, as not sufficient to jinmunize all of

the children receiving the vaccine, and this
was confirmed by the Japan Measles Vaccine
Research Coriumission (Shishid0, 1969), while
a dose of 100 TclD. of Am-adapted vaccine

sufficient (Okuno and Ueda, 1969).
This difference is thought to be because the
CAM vaccine virus became more attenuated

than the Am-adapted vaccine during passages
in the chorioallantoic membrane of chick

embroys, and it's rate of multiplication in the
human body became less than that of the
Am-adapted vaccine virus.

Buynak at a1. (1969) reported that a dose of
only 20 TclD, , of their further attenuated,
Moraten measles vaccine virus was sufficient to
jinmunize all the children tested. This dif-

ference cannot be explained at present.
Second, when the CAM vaccine was injected

at a dose of 450 TclD, ,, the seroconversion
rate in babies of 9 to U months old was half

that among children of over I year old. This
difference is suspected to be because there

was

might be a little maternal antibody in some
babies whose neutralizing antibody titers be-
fore vaccination were under 22, and this small
amount of antibody might suppress multi-
PIication of the CAM vaccine virus and pre-
vent induction of detectable antibody, whereas
100 TclD, , of Am-adapted vaccine virus was
sufficient to induce antibody even in young
babies who had maternal antibodies. This

phenomenon may be also due to the greater
attenuation of the CAM vaccine virus than the

Am-adapted vaccine virus.
Third, the febrile reaction due to the CAM

vaccine \\, as much milder than that due to the

fun-adapted vaccine.
The mean frequency of febrile reaction was

within a range of 50 to 60%, but in clinical
tests individual values ranged between 40 and
76%. Chinng (1966) rep, rt, d that in, ^^Its
virus was detected in the amniotic membrane

when inoculated into the chorioallantoic cavity
of chick embryos. The CAM vaccine virus
when inoculated onto the chorioallantoic

membrane probably passed through the am-
niotic membrane acquiring the character of
less attenuated Nil-adapted
The variation in the frequency of incidence of
the febrile reaction may be due to containina-
tion of the CAM vaccine material with back
inutated virus.
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