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uMMARY Fifty children with psychomotor retardation, who ITad no detectable
measles ITemagglutination-inhibition (I-11) antibody, \\, ere \, accinated with an

extremely, attenuated, live measles \, ii. us vaccine (CANT-Ex). Only 107 of the
children ITad fever after vaccination. No other symptoms were observed. Fort
of 44 vaccinated children showed increase in I{I antibody titers of 2' or more, with
a geometric mean titer of 2'.'. A five-year follow-up study revealed that the initialI
low-titer antibodies persisted well under conditions without a booster res onse due
to natural measles

An extremely attenuated, live measles virus
vaccine (CAI\I-Ex) \\, as developed in 1972 in
Japan (Ueda at a1. , 1972). The vaccine caused
less clinical reactions than other commercially
available further attenuated, live measles \, irus
vaccines (FAL). A febrile reaction occurred
in only 10% of the children who received
the CAI\I-Ex. However, this \, arccine has not

been widely LISed because of its rather poor jin-
in unogenicity. Although seroconvcrsion rates
were over 97%, the geometric mean neutralIz-
Ing antibody titers of children one month after
vaccination witlT the CANT-Ex varied between

2" ' and 2' " (mon", 2".")
Children with psychomotor retardation have

a tendenq, to react severely to infectious

119



agents. To protect such children from natural
measles without inducing serious side effects,
we vaccinated these children with the CAM-

Ex. we report here the clinical reactions and
antibody responses of these children to the
CAI\I-Ex, and also the persistence of low
titer-antibody, observed in a 5-year follow-up
study.

A total of 110 children with psychomotor re-
tardation who \\, ere in 3 \\, ards In the A1inami-
Fukuoka National Chest Hospital were ex-
amined. Among them, 50 children (24 boys
and 26 girls) of 4 to 14 years old had no
detectable measles hemagglutination-Inhibition
(Hl) antibody. After vaccination with the
CAM-Ex (L. t N. o03B, 5 x 10*-, TclD, ,I
dose) on June 21,1973, these 50 children were
examined for fever, a rash and other symptoms,
every day for 4 weeks by nurses. Then they
were followed-up for 5 years under conditions
without natural measles. The first blood
specimens were collected from 44 of the 50
children 6 to 12 weeks after vaccination to
examine the measles I{I antibody response.
Thereafter, blood specimens were collected 4
to 5 times at yearly intervals from 20 of the
44 children. All sera were kept at -20 C
until measurement of measles neutralizing anti-
body tirers.

Measles neutralizing antibody was measured
by the micro-method (Ueda at a1. , 1971) with
some modification by one of us (S. U. ). By
using CV-I cells instead of FL cells and the
Nagahata strain (Ueda at a1. , 1972) instead of
the Toyoshima strain of measles virus, in the
hemadsorption method, the cytopathic effect
(CPE) of the challenge virus could be detected
by naked eye. Briefly, after serial dilution of

TABLE I. Measles Hl antibody tz'te, 's of Instrtt, liona/teed children 70ith psycho"lotor jeturd"11'071
6 to 12 7.8eks alle, . Docci?, at10n with the CAM-Ex macci??e

sera with 0025 inI of diluent in wells of rigid
plastic 96-hole U-bottom microplates, 0025
in I of the challenge virus suspension contain-
ing 100-300 Tcl05010I inI \\, as added to all
wells. After incubation for I h at 37 C in a

570 CO2incubator, 0.1 in10f CV-I cellsuspen-
^ton (1.5-2.0 xiO' coltslml) in growth medium
\a mixture of equal \, o1umes of Medium 199
and Eagle's minimum essential medium (1991
MEM) an PPI. manned with 107, fatal b. vine
serum) was added to the wells. After 4-days
culture at 37 C in a 5% CO, incubator with-
out changing the culture medium, 0.05 inI of
0.5% suspension of African green monkey red
blood cells in 0.01 M Dulbecco's phosphate
buffer. d allne (PBS, pH 7.2) un^ add*d to th.
wells and the plates were incubated further for
I h at 37 C. Then the plates were washed in
3 series of beakers containing PBS to remove
uriattached red cells. Sites of CPE, mainly
consisting of syncytial giant cells, were seen as
brown spots by naked eye.

Five of the 50 vaccinees had a temperature
of over 37.5 C between 9 and H days after
vaccination ; two of them it ad a temperature of
38.0 C or over lasting one day and the other
three children had a temperature of less than
38.0 C lasting one or 2 days. No other symp-
toms were observed. These 5 children all re~

mained in good spirits even when they were
febrile. Nleasles Hl antibody titers of 23 or
more were found in 40 (917, ) of the 44 vac-
cinees 6 to 12 weeks after vaccination. The

antibody titers ranged between 2' and 27 (Table
I), the geometric mean antibody titer being
24.2

Twenty of the 44 vaccinees were followed-
up for 5 years. Three of the 20 children did

No. of children

(%)

120

<3

BIKEN JOURNAL V01.24 No. 3 1981

4

9.1

3

17

38.6

Hl antibody tite, s (2")

+

9

20.5

5

8

182

6

6.8

7

3

6.8

Total

44

100
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FIGURE I. Pattern of neutralizing antibody persistence in institutionalized children \\. itIt s ,chomotor retarda-
tion riftei. vaccination witlt tlTe CAlv, I-Ex \."ccine \\. itITout booster by nattir"I measles.

not show any rise in neutralizing and Hl anti- (A1al<ino at a1. , 1974), are commercialI avail-
body after \, accination and they remaincd scro- able in Japan. LIDwcver, these vaccines cause
negative during the follow-up study. Figure febrile reactions in 30 to Soy of the children
I shows the neutralizing antibody titers of 17 vaccinatcd (Shishido at a1. , 1978). Ueda at al.
children wh. ^h, wad an antib. dy vine alter (1970) rep. rt"d that montall retard. d handi-
vaccination. There was no marked decrcase capped children respond to FAL similarly to
in antibody titers during the 5-year period, and healthy children. }lowever, less reactive vac-
the geometric mean antibody titers 6 to 12 cine, if any, is desirable for. jinmunizin ha d'-
weeks and I, 2,3,4, and 5 years after vaccina- capped children. The CAM-Ex vaccine seem-
tlOn were 22-5,22-3 221 221 22-2 and 2}-5 re- cd suitable for this purpose, althouglt there was
spectively. some uncertainty about antibody persistence.

There has becn no outbrcal{ of exanthe- As reported above, \\, c found that even when
matous disease among the 110 handicapped the initial titer was low, measles neutralizing
children including the 50 \, accinees in the 3 antibody, persisted well for at least 5 years
wards of the hospital except for one outbreal< without a booster b , natural measles. It has
of varicella bet\\, een January and A, larch 1975 been reported that antibody of quite low titer
(Uad" at a1. , 1977). can prevent the onset of measles (Ueda at al. ,

The efficacy, of FAL is well established 1969). So, the children vaccinated with the
(mugman, 1977). Thre, differ. .nt FAL, mm, - CAL, I-Ex vaccine should be immune to infoc-
Iy CAM recoin" (Okun. at a1. , 1971), Schwar" tion from nTeasles.

vaccine (Schwarz, 1964) and A1K-C vaccine

000.0
000.0.
00,000

..

.

.

.

..

before

.

....

.

.

I-3

o. 0

.

00.0.

o. 0

.

.

I;

.

00

o. 0

o. 00

o0

..

.

00.0

..

....

..

0.00.

.

.

.....

.

0.00.

...

SHORT COMMUNICATION 121



REFERENCES

Krugman, S. 1977. Present status of measles and
rubella immunization in the United States : A

medical progress report. I. Fediatr. 90 : I-12
Makino, S. , Sasal<i, K. , Nakamura, N. 1974. Studies

on the modification of the live A1K measles vac-
cine. 11. Development and evaluation of the
A1K-C measles vaccine. Kitasato Arch. Exp
A{ed. 47: 13-21

Okuno, Y. , Ueda, S. , 1<unmura, T. , Suzuki, N. ,
Yamanishi, K. , Baba, K. , Talkahashi, M. , Konobe,
T. , Sasada, T. , Onishi, K. , Takaku, K. 1971
Studies on further attenuated live measles vaccine

Vll. Development and evaluation of CAN1-70
measles \, irus vaccine. Biken I. 14: 253-258.

Scl\\\, arz, A. I. F. 1962. Preliminary tests of a highly
attenuated measles vaccine. Am. I. Dis. Child
103: 216-219

Shishido, A. 1978. A review of development of at-
tentiated measles and rubella virus vaccines in

Japan. Clin. Virol. Supp1.3-11. [In Japanese].
Ueda, K. , Yamada, I. , Goto, IVl. , Nanri, T. , FLil<Lida,

H. , Katsuta, M. , Otsuka, T. , Takahashi, M.
1977. Use of live varicella vaccine to prevent the
spread of varicella in handicapped or jinmuno-
suppressed children including NICLS (inuco-
cutaneous Iympltnode syndrome) patients in hos-
pital. Biken I. 20: 117-123

Ueda, S. , Okuno, Y. , Saltamoto, T. 1970. Studies
on fLirther attenuated live measles vaccine. V

Immunization test of CAM-A4 measles vaccine

on handicapped children. Bil<en J. 13: 175-178.
Ueda, S. , Takahashi, A{., Ktirimura, T. , Minekawa,

Y. , Suzuki, N. , Yamanishi, 1<., Baba, K. , Okuno,
Y. , Sasada, T. , Onishi, K. , Konobe, T. , Takaku,
K. , Yamada, Y. , Tunami, Y. , Kusano, F. ,
Hayakawa, Y. , KLITose, T. 1972. Development
of extremely attenuated live measles virus vaccine
(CAM-Ex). Bikini. 15,173-177.

Ueda, S. , Toyoshima, K. , 1<urose, T. 1969. 0b-
servation of booster infections of measles in moth-
ers of children with measles. Biken I. 12: 127-
128.

122 BIKEN JOURNAL V01.24 No. 3 1981




