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STUDIES ON THE COMBINED USE OF KILLED AND LIVE
MEASLES VACCINES

III.

CONDITIONS FOR THE “TAKE” OF LIVE VACCINE

SHIGEHARU UEDA, HIROSHI HOSAI, YOSHIICHI MINEKAWA and
YOSHIOMI OKUNO

Department of Virology, Research Institute for Microbial Diseases, Osaka University, Osaka
(Received December 20, 1965)

UMMARY For the combined use of killed and live measles vaccines, the advan-
S tage of the inhalation method over the injection method of live measles vaccine
was reported previously. In the present study the advantage and reproducibility
of the inhalation method was confirmed in a field trial on over 70 children who
provided three consecutive blood specimens. The upper limit of the post-killed
vaccine antibody titer which permitted the live vaccine to *“ take ”’ was also defined.

INTRODUCTION

In the previous papers, it was reported that the
combined use of killed and live measles vac-
cines was the best method for mass immuniza-
tion against measles, and that the inhalation
method of live vaccine was better than the
injection method (OxUNO et al., 1965 b).
Thus, when a high antibody titer was present
due to previous inoculation with killed vac-
cine, no increase of antibody titer was ob-
served on injection of live vaccine ( no take ”
of live vaccine), whereas an apparent further
increase of antibody titer was obtained on in-
halation (“‘ take” of live vaccine). In the
present study, the advantage and reproduci-
bility of the inhalation method was confirmed
by an additional field trial. However, a limit
to the applicability of the inhalation method
was also found. Thus, “no take” of live
vaccine was observed when too high an
antibody titer was already present due to

vaccination with killed vaccine.

MATERIALS AND METHODS

1. Vaccine

1) Killed vaccine

Plain and adjuvant (precipitated with aluminium
phosphate) vaccines, with potencies of ED;, 434 in
mice, were used.

2) Live vaccine

Biken vaccine Lot 21 was used.
The details of these vaccines have been reported
(OkuNo et al., 1965 a).

2. Method of administration and vaccination schedule

The method of administration and the vaccination
schedule are given in Table 1. Killed vaccine was
injected in the doses shown in the Table 1. Live
vaccine was given either by the inhalation method
for 30 seconds using a routine type compressor
(Nissho-type) with a nebulizer or by subcutaneous
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TaBLe 1  Vaccination schedule

N Dec. 16, 1964 Jan. 13, 1965 Feb. 3 Mar. 3
roup

1 ® (Plain 0.5 ml) ————— K (PL 0.5) Ox O
2 ® ( » ) =K ( , ) ©s O
3 ® (Adjuvant 0.25) ——— — K (Adj. 0.25) ©Ou O
4 ® ( » ) ——— K () ©s O
K : Killed vaccine L : Live vaccine (Hamakoshien 3rd trial in 1964-1965)

O : Blood specimens taken H: Inhalation J: Injection

TaBLE 2 Inhalation and injection of L after plain K measles vaccine

Body NT titer Clinical reactions

Group No. Name Age -
weight Pre-K Post-K Post-L Inc. Max.F. Dur. F. Rash

PPH 1 K wW. 1Y 6M 11.0 Kg <0 4.5 6.5 —_
5 M.M. 1 0 100 <0 <0.5 11.0 12 37.5 0.5 +
9 AT. 5 8 182 <0 <0 11.0 7 39.5 3.0 +
13 Y. M. 2 1 113 <0 4.5 10.5 —
21 Y.S. 3 0 110 <0 0.5 8.5 —
25 N.B. 3 6 170 <0 4.0 9.5 —
29 Y.K. 6 10 225 <0 0.5 8.0 8 38.5 2.5 —
37 R.A. 5 5 150 <0 5.5 12.5 —_—
45 S K. 7 2 170 <0 <0.5 6.5 —
49 H.F. 4 0 155 <0 3.5 9.0 —
77 K. T. 1 8 109 <0 2.5 6.5 —
89 T.Y. 1 1 8.4 <0 3.5 9.0 — A
101 M.S. 1 3 100 <0 7.5 6.5 —
PPJ 3 T.S. 1 6 110 <0 5.5 7.0 —
7 KL 2 11 135 <0 6.5 6.0 —
11 M.S. 2 5 140 <0 1.5 5.0 —
31 T.U. 3 0 135 <0 3.5 6.5 —
39 J.K. 4 3 170 <0 1.5 8.5 8 37.5 0.5 —
75 M.Y. 4 6 165 <0 1.5 5.5 —
N.B. P: Plain killed vaccine H: Inhalation (Hamakoshien 3rd trial *64. 12-°65. 3)
J: Injection of live vaccine
Three specimens were taken from each child.
injection of 0.25 ml per child. tion with live vaccine (post-K), and four weeks after
killed vaccine was injected with an interval of 28 inoculation with live vaccine (post-L).

days between injections. Twenty eight days after
the second injection, live vaccine was given. Blood
specimens were taken on the day of first inoculation Neutralizing antibody was determined by the over-
with killed vaccine (pre-K), on the day of inocula- night method (TovosuiMa et al., 1965).

3.  Antibody titration
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RESULTS

The field trial was carried out at Hamako-
shien housing site, Nishinomiya, from Dec.
16, 1964 to Mar. 3, 1965. 1In all 101 children
with no history of measles received inocula-
tions. These children were divided into 4
groups, each consisting of about 25 children.
Thirty eight series of three consecutive blood
specimens were obtained from these 4 groups.
Tables 2 and 3 show the detailed results of
neutralization tests on the blood specimens and
the clinical reactions of the children in these
4 groups. Table 4 summarizes these results.

From these results it is apparent that adju-
vant vaccine evoked a better antibody response
than plain vaccine. Furthermore, as in the
previous work (OKUNO et al., 1965 b), the

group which inhaled vaccine showed a higher
rate of ““ take ”” of live vaccine than the group
which received injections.

The results of the previous field trial (Oxuxo
et al., 1965 a, b) on 40 children who supplied
three series of blood specimens were combined
with the results of the present field trial. The
combined results are given in Fig. 1, which
shows the relationship between the post K and
post L antibody titers of 78 children.

When the post K antibody titer was less than
23, the “ take ”* of live vaccine was satisfactory
either on injection or on inhalation and there
was a marked increase in antibody titer, When
the post K antibody titer was 23-26, on injec-
tion of live vaccine there was “ no take ” in
many children, whereas on inhalation almost
all children showed a “ take ”. The post L

TaBLe 3 Inhalation and injection of L after adjuvant K measles vaccine

B Body NT titer Clinical reactions
Group No. Name Age LY —
weight Pre-K Post-K Post-L Inc. Max. F. Dur. Rash
CAAH 2 M.T. 1Y 9M 11.0 Kg <0 =95 9.0 _
6 H.I. 4 5 135 <0 4.5 9.5 —
100 M.T. 3 11 13.0 <0 6.5 6.5 —_
14  K.S. 2 8 14.0 <0 6.5 5.5 —_
18 M.T. 1 2 7.9 <0 6.5 5.0 —
30 HU 1 3 9.5 <0 7.5 7.0 —
34 N.S. 1 9 125 <0 7.5 4.0 5 38.0 2.0 -
50 H.F. 1 9 116 <0 3.5 9.5 —_
58 K.N. 3 3 150 <0 4.5 9.5 11 37.8 1.5 -
66 W.0. 3 1 13.5 <0 4.5 6.5 —
9 K. U. 1 3 9.4 <0 4.5 9.0 12 38.0 0.5 —
AA]J 4  Y.O. 3 2 135 <0 5.5 6.0 —
20 T.W. 2 11 16.5 <0 7.0 5.5 —_
28 Y.F. 2 6 13.0 <0 8.5 6.5 8 38.6 1.0 —
36 M.O. 5 2 16.0 <0 6.5 6.5 —
44 K.S. 4 4 150 <0 4.5 6.0 —
52 Y.L 4 10 145 <0 7.0 5.5 —_
92 M.O. 1 2 110 <0 5.5 7.0 —
100 K.H. 4 6 16.5 <0 <0 7.5 —

N.B. A: Adjuvant killed vaccine
H: Inhalation
Three specimens were taken from each child.

J: Injection of live vaccine

Uepa, S. et al.

(Hamakoshien 3rd trial *64. 12-°65. 3)
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TaBLE 4 Summarized results of inhalation and injection of live vaccine after injection of killed

vaccine
Post-K N'T' Ab. titers Average Case No. NT
Vaccine mgggg‘gﬁ Case No. %/Iet_hg(i oi.L post Lk rise by L
30 Range M=o administration -\ yirers  (over 4 fold)
Inhalation 8.8 12/13
Plain 434 19 <0 ~ 75 31x23
Injection 6.4 4/6
Inhalation 7.4 5/11
Adjuvant 484 19 <0~z=9.5 5.8+21
Injection 6.3 1/8
(Results of 3rd trial in Hamakoshien)
13+ 13}
12y b °
11k FI: {MaxFev.—375) X (Durof Fev)
~ 10l 1r o :Without rash
0 10 o !With rash
\: 9 " 9 t
2 8r 8 3
7 -
= ’ 7h
) T ek .g .
z or 5 o e
a9 At 3 [
% . ) . 4f °
3t 4 o Inhalation of live vaccine oo
i s (95, 100%) 3r o o
2 o Injection of live vaccine 2 .
s 0, e
1 k745,‘61,5/a> Lo oo .
O i L 1 1 | ! 1 ' o g [} 8
<O O 1 2 3 4 5 6 7 8 9 O' © %%3?%80%‘%%%0%0&00% o
Post K (pre L), NT titer (logz) g
Ficure 1 Combined use of K & L measles vac- L Ll

cines. Comparison of inhalation & injection of L
vaccine.
(H Housing site, 1964).

antibody titer was higher after inhalation than
after injection of live vaccine.

However, when the post K antibody titer
was over 26, there was ‘‘ no take ”’ even on in-
halation. Therefore the upper limit of the
post K NT antibody titer for a “ take ? of live
vaccine seems to be around 28,

It should be mentioned that there was a cor-
relation between the post K antibody titer and
the severity of subsequent clinical reactions
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<001 2 3 45 6 7 809
NT antibody titers(logz), post K (pre L)

Ficure 2 Combined use of K and L measles vac-
cines. Relation between post K titers and clinical
reactions due to L

(H Housing site, 1964).

due to inoculation of live vaccine (Fig. 2).
Thus, when children with a post K NT anti-
body titer of 2! or less were inoculated with
live vaccine, they showed considerable clinical
reactions. However those with an NT titer of
more than 22 were almost free from clinical
reactions.



DISCUSSION

From the results of the present study, together
with previous results (OxUNO ef al., 1965 a, b)
the following conclusions are drawn.

So far as the combined use of killed and live
measles vaccine is concerned, the ideal method
is a single injection of potent killed vaccine
followed by inhalation of live vaccine.

This method can be most favorably applied
to mass immunization against measles since it
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