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STUDIES ON THE COMBINED USE OF KILLED AND LIVE

MEASLES VACCINES

111. CONDITIONS FOR THE " TAKE " OF LIVE VACCINE

SHIGEHARU UEDA, HIROSHI HOSAl, YOSHllCHI AllNEKA\VA and
YOSHIOA{I OKUNO

Department of \Iirology, ResearclT Institute for A1icrobial Diseases, Osaka University, Osaka
(Recei\. ed December 20,1965)

uMMARY For the combined use of killed and live measles \, accines, the advan-
tage of the inhalation method over the injection metltod of live measles vaccine

BIKEX JotRXAL V01.9.97-101 1966

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 \\, as reported that the
combined use of killed and live measles vac-
cines was the best method for mass jinmuniza-

tion against measles, and that the inhalation
method of live vaccine was better than the

Injectioi\ nTethod (OKUNo et a/., 1965 b).
Thus, \\, hen a ITigh antibody titer \\, as present
due to previous inoculation witlt killed vac-
cine, no Increase of antibody titer was ob-
served o1T injection of live vaccine (" no take "
of live vaccine), whereas an apparent flirther
increase of antibody titer was obtained on in-
halatioi\ (" take " of live \, accine). In the
present study, the advantage and reproduci-
billty of the inhalation method \\, as 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 \\, hen too high an
antibody, titer \\, as already present due to

vaccination \\, Ith 1</11ed vaccine.

IVIATERIALS AND IVIETHODS

I Pacci, !e

I) 1</11ed \. accine
Plain and adju\'ant (precipitated witlt aluminium

phosphate) \. accincs, \\'ith potencics of ED, , 4' " in
mice, were Lised

2) Li\. e \ accine
Biken \, accinc Lot 21 was used

The details of these \, accines it ave been reported
(OKu>;o at a/., 1965 a)

2. Me Ihod of adj, 1,111'snail'o11 alld racci'110ti'o11 schedi, /e

The method of administration and the \. ticcinntion

schedule are gi\. eit in Table I. Killed \. ticcine \\as
injected in the doses shown in the Table I. Live
\. accinc was gi\ en either by the inhalation method
for 30 seconds using a routine tvpe compressor
(Nissho-type) witlT a nebulizer or by subcutaneous

97



TABLE I Vaccination schedule

Date

Group

2

3

4

K : Killed vaccine L : Li\, e \, accine

O : Blood specimens taken H : Inhalation I : Injection

Dec. 16,1964

co (Pi"in 0.5 inI) ^- K (F1.0.5) .^^' 0H '~' O
) ^^- K ( ,, ) "' OJ '~" Oco( ,,

co (Adju*, ant 0.25) ^~- K (Adj. 0.25) ^-~ On ^~ O

TABLE 2 In halott'on and Injectt'on of L 4/1er plat'" K mens!es Doccz'"e

co(

Group

,,

FFH

No. Nante

Jan. 13,1965

3

9

13

21

25

29

37

45

49

77

89

101

K. \\7

M. IVl

A. T.

Y. M

Y. S.

N. B

Y. K

R. A

S. K

H. F

K. T

T. Y.

M. S

Age

K(

IY 6M 11.0 1<g
I 0 10.0

s 8 18.2

2 I 11.3

3 0 11.0

3 6 17.0

6 10 22.5

15.0

17.0

15.5

109

8.4

10.0

Body
weight

,,

Feb. 3

Pre-K Post-K Post-L

NT titer

(Hamakoshien 3rd trial in 196+1965)

PPI

* OJ '~' O

<0 4.5

<0 ^0.5

<0 <0

<0 4.5

O. 5<0

4.0<0

<0 O. 5

<0

<0 <0.5

<0 3.5

2.5<0

<0 3.5

7.5<0

a

Mar. 3

7

+

I

3

3

7

11

31

39

75

2

o

8

3

T. S.

K. I

M. S

T. U.

I. K
I\I. Y

N. B. P : Plain killed \, accine

I : Injection of live \, accine
Three specimens \\, ere taken from each child.

6.5

11.0

11.0

10.5

8.5

9.5

8.0

12.5

6.5

9.0

6.5

90

6.5

16

2U

25

3 O

43

46

Inc. Max. F. Dur. F. Rash

Clinical reactions

injection of 0.25 inI per child
killed vaccine was injected \\, ith an inter\. al of 28

days between injections. Twenty eight days after
the second injection, in, e vaccine \\. as given. Blood
specimens \\, ere taken on the day of first inoculation
with killed vaccine (pre-K), on the day of inocula-

11.0

13.5

14.0

13.5

17.0

16.5

12

7

3.3

37.5

39.5

<0

<0

<0

<0

<0

<0

H : Inhalation

8

O. 5

3.0

5.5

6.5

1.5

3.5

1.5

1.5

98

38.5

L
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7.0

6.0

5.0

6.5

8.5

5.5

.-

2.5

(Hamakoshien 3rd trial '64.12-'65.3)

8

tion with live vaccine (post-K), and four \\, eeks after
inoculation \\, ith live \, accine (post-L)

.-

37.5

3. Hilt, 'body titration

Neutralizing antibody was determined by the over-
night method (TOYosHiA1A at o1. , 1965)

0.5



RESULTS

The field trial \\, as carried out at Hamako-
shien housing site, I*!ishinomiya, from Dec.
16,196+ to A1ar. 3,1965. In all 101 children
with no history of measles received inocula-
tions. These children were di\, Ided 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 sho\\, 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 \, accine evoked a better antibody response
thait PIaiit vaccine. FurtlTermore, as in the
previous work (OKUNo at at. , 1965 b), the

group \\, hich InITaled vaccine showed a higher
rate of " take " of live \, accine thaiT the group

whicll received injections.
The results of the previous field trial (OKUNo

at a/., 1965 a, by on 40 children \\, ho supplied
three series of blood specimens \\, ere combined
with the results of the present field trial. The
combined results are given in Fig. I, \\, hich
shows the relationship betweeiT the post K and
post L antibody titers of 78 children.

\\;lien the post K antibody titer was less than
23, the " take " of live \, accine \\, as satisfactory
either o1T injection or o1T inhalation and there
was a marked increase in antibody titer. \\'hen
the post K antibody titer \\, as 2'-26 on injec-
tion of live vaccine there \\. as " no take " in
many children, \\, hereas on inhalation almost

all children showed a " take ". The post L

lithn/o120n and injectz'on of L alter ady"unitt K riteas/es "acct', IeTABLE 3

Group

AAH

No. Name

2

6

10

14

18

30

34

50

58

66

90

4

20

28

36

44

52

92

100

A, I. T

H. I

iVl. T

K. S

M. T

H. U

N. S

H. F.

K. N

\V. O

K. U

Y. O

T. \V

Y. F

AT. O

K. S.

Y. I

IVl. O

K. H.

Bodv

\^eight

IY 9M 11.0 1<g
4 5 13.5

3 U 13.0

2 8 I+. O

12 7.9

13 9.5

I 9 12.5

I 9 11.6

3 3 15.0

3 I 13.5

13 9.4

3 2 13.5

2 11 16.5

2 6 13.0

5 2 16.0

4 4 15.0

4 10 14.5

I 2 11.0

4 6 16.5

Age
NT titer

Pre-1< Post-1< Post-L

<0 =9.5 9.0

<0 4.5 9.5

<0 6.5 6.5

<0 6.5 5.5

<0 6.5 5.0

<0 7.5 7.0

<0 7.5 4.0

<0 3.5 9.5

<0 4.5 9.5

<0 +. 5 6.5

<0 4.5 9.0

<0 6.0

<0 5.5

<0 6.5

<0 6.5

<0 6.0

<0 5.3

<0 7.0

<0 7.5

AAJ

KB. A : Adjuvant killed vaccine
H : Inhalation I : injection of live vaccine

Three specimens \\. ere taken from each child

Clinical reactions

Inc. A{ax. F. Dur. Rash

3.3

7.0

8.5

6.5

4.5

70

,

11

38.0

12

37.8

3.3

<0

2.0

38.0

1.5

8 38.6

0.5

UEDA, S. at al. Comb, vied Use of Measles rocca'"e

(Hamakoshien 3rd t"i, I '64.12-'65.3)
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TABLE 4

uricct"e

Summorz'sed I. esults of tithnlott'on and Injectt'o72 of lzhe ORCcz'"e nitei, titlectto" of t' e

Vaccine
Potency

mouse EDS"

Plain

Adjuvant

Case No

434

13

12

11

~ 10

9

8

7

6

5

4

3

2

o

43 '

19

Post. K NT Ab. titers

Range

co

.;;.

19

o O

cg. co co o

a

<0 ~ 7.5

..

e;
--.

o

co o0.0

I-
Z

..

:;
o
a

o

M, . d

<0~ ;= 9.5

o

. ..

o0

coco .

3.1 t 2.3

Method of L
administration

Inhalation

Injection

inhalation

Injection

cooco

. I.

o

,.

5.8 t 2.1

Oco

I

I

coo.o

Average Case No. NT
post L rise by L

NT titers (over 4 fold)

<00123456789
Post K (p, e L), NT titer(log2)

FIGURE I Combined use of K & L measles \, ac-
Comparison of inhalation & injection of L

(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 26.

it should be mentioned that there was a cor-
relation between the post K antibody titer and

clinical reactionsthe severity of subsequent

I

I

I
I

I

I

I

I
I

I

I
I

I
I
I

I

. .

. 0.

..

,

8.8

6.4

7.4

6.3

cines.

vaccine

13

12

11

10

9

8

7

6

5

4

3

2

o

(Results of 3rd trial in Hamakoshien)

o: inhalation of live \, acc!ne
(95,100%I

.: injection o1 live ,iaccine
(75,615%I
I

.

12/13

416

5111

118

F1 : (Ma*Fe, -37.5) X (0001 Fe, )
o :Without rash
. :W!Ih rash

.

a
a

L ,
g

.

.

..

.

.

.

,

00

80

,

100

a
..

a

o

<001 23456789

NT antibody titers(log?), post K (pre L)

FIGURE 2 Combined use of K and L measles \, ac-
Relation between post K titers and clinical

reactions due to L

(H Housing site, 1964)

,

o

.

,
.

?%;^;^ ' Ig; ' ^88^ ' $ ' ;:cogs
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a

.

cines.

8

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

However those with an NT titer ofreactions.

more than 22 were almost free from clinical
reactions.

,

o



DISCUSSION

From the results of the present study, together
\\, It}T previous results (OKUNo at a/., 1965 a, b)
the following conclusions are drawn.

So far as the combined use of killed and live

measles \, acdne is concerned, the ideal method
Is a single injection of potent killed vaccine
followed b\, inhalation of live vaccine

This method can be most favorabl\, applied
to mass immunization against measles since it
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