


 
22 11 17  

 
 

 

 
 

 
 

  

  

  

 17 5 20  

 1 0.7mL
0.5mL

4�g
 

 1  

 17 5 26 0526001
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22 11 17  

 
  

  

  

 17 5 20  

  

 

 
 

 

  

 0.7mL  
0.5mL 2 1 4

3 0.25mL
 

1 0.5mL
1 3 0.25mL
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1
22 10 15  

  
  
  
 17 5 20  
 1 0.7mL

0.5mL

 
  
  

0.5mL 2 1 4
3 0.25mL

 
 

1 1
0.5mL 1

3 0.25mL
 

 17 5 26 0526001
 

 
 

 
 
1

250 1 5 15

5 30 50
1982 2004

361 58 16 160 44
102 28 41 11 Jpn J Infect Dis, 61: 333-338, 2008  
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5 Wkly
Epidemiol Rec, 81: 325-340, 2006 1966 1,000 5,000

1992 10
Infectious Agents Surveillance Report, 30: 147-148, 2009

 
1954

1994 2005
Acute disseminated encephalomyelitis

ADEM
17

5 30 0530001
Vero

V®  
21 2 23 2010 4 1 6

90 3
4 4 5

22 4 1 0401 19 0401
25

22 8 27
97  

KD-287 Vero

KD-287
N

34�g/mL H
2005 5 H

16�g/mL M
8�g/mL L 287P3F

2009 11 4. 
1

17 5 30 0530001
L

ADEM
287P3F
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2

Vero
 

(1)
1

19
Vero 2

MVB Vero 2
WVB MVB WVB

EVB 2-1

WVB
EVB

 
MVB WVB 1

MVB WVB
MVB 2-1

WVB
WVB WVB

 

2-1 MVB WVB EVB

 MVB WVBa) EVB 

 
   

b)   

 

   

   

FPERT    

In vitro c)   

PCRd)   

a
b
c Vero L-929 MRC-5

 
d Xenotropic murine leukaemia virus Murine minute virus Bovine polyomavirus BPyV Bovine 

circovirus BCV Porcine circovirus PCV Porcine parvovirus PPV  

 
MVB WVB

 



 6

Vero
ATCC.CCL-81 MCB

WCB
MCB WCB CAL 2-2

 
MCB WCB 1

MCB WCB
MCB 2-2

WCB
WCB WCB

 

2-2 MCB WCB CAL

 MCB WCB WCB 
 CAL 

 

     
     

     
     

     
     

 

     
     

     
     

     
PCRa      
In vitro b      
In vivo c      

d      
     

a Human immunodeficiency virus HIV -I HIV-II Human T-lymphotropic virus HTLV -I HTLV-II BPyV BCV
PCV Simian immunodeficiency virus 

b Vero MRC-5 RK13 FRhL2  
c  
d Bovine respiratory syncytial 

virus BRSV Bovine virus diarrhea virus BVDV Rabies virus RV Blue tongue virus BTV type17 Reovirus 
type3 Bovine parvovirus BPV Bovine adenovirus BAV  

 
MCB WCB

 

2-3  
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2-3

  c  
    
 

a  

1 WCB L
 

  

 2 mL    
 3  mL   
 4 L    
 5 L    
 

 
L    

   �   
 b  

WVB m.o.i
L     

  �   
 

 
�m    

    
 �m    
  �   
 

 
mg/mL vol

  

   
d  

  �   
 

 

   
 

g  
 

  �   
 

 
 

   
  

 
  

  

  

  �   
 

 
�g/mL    

 �m    
     

 
a 1 3 1 FBS  

4 2 FBS  
b 3  
c  
d Vero

 
 

2-4
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2-4

  
a  pH

a  m.o.i pH
 

a  
b) b) pHb) SDS-PAGEb) b)

b) b) SDS-PAGE
 

c)  

 
a  

pH
DNA

 
d)  

a b c d  

MVB WVB EVB 2-1 MCB WCB CAL 2-2

 

MVB

PPV
BTV BAV BPV BRSV RV Reovirus BVDV

�

25kGy 0.1�m �

25kGy  
vol

2-5 3
 

2-5

 JEVa  
(log10PFU/mL) 

BVDV 
TCID50log10  

BPV 

TCID50log10  
1 2 1 2 

 
  

b    c  c  

  
     

 6.81 
6.75 6.85 b 8.31 8.26 4.40 3.48 

a Japanese encephalitis virus 
b  
c TCID50log10 1 2  
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2-6
E

 

2-6

 A B C D Ea  

 m3 

L 
m3 

L 
m3 

L   

 moi  
 

moi  
    

 
      

 
 

b  
 

c  
    

 
     

   

  
 

)     
 

a  
b  
c  

2
B C D

 
SDS-PAGE N E 50

30kDa C 33 25 17kDa M 22 21 12 10kDa preM
22 21kDa

E M preM
 

nm nm
g/mL

3
5  

SDS-PAGE
E
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H 34�g/mL
12

2-7  

2-7

  
  

log10  

H   

 G  

 

2.84 2.99 

JaOH0566  

G  

1.78 1.61 

JaOH0173  1.92 1.60 

JaOH3767  2.33 1.95 

B-18  

 

1.92 1.96 

Mie44-1  2.00 1.88 

JaGAr01  2.27 2.36 

JaOArS982  1.67 1.60 

KE093/83  

G  

 

1.74 1.72 

Subin  2.18 1.73 

P-19Br  2.02 1.83 

ThCMAr44/92  
 

1.81 1.50 

ThCMAr67/93  1.92 1.64 

3
4

ng/mL 10 ppm
DNA ppm 1 ng

EGF ng/mL
ng/mL pg/mL 1

E 4 w/v

E 5
%  

4
pH in vitro

in vivo

DNA
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5
Vero

 

6
E 2-6 3

25 2 6 1
pH

 
pH in vitro

in vivo

 

 
 

(2)
1

0.7mL 0.5mL
4�g

2.73mg
1.56mg 0.10mg 80 

0.025mg 1.0mg
25mg 1 1

1  

2

i)  
�g/mL

mL
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ii)  

mL
 

 

2-8 4
3 H

4 M L
4

H 1/2 M 1/4 L  
4

4

 

2-8

 1 2 3 4a  
   

 34�g/mL 
H  

16�g/mL 
M  

8�g/mL 
L  

   
     

 

b

b

b  
  

 

c

c M

  287P1  287P3   287P3F  
 A B C D E 

 
a  
b  
c 34�g/mL  

3
pH

ELISA
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4

 

80

DNA SDS-PAGE

 

5
L M 3 10 2 24

25 2 75 5 RH 12 L 1
10 2 120 lux hr 200W h/m2

19 L M 1 25 2
24  

pH 1 ELISA

24 L
M 1 27

 

24  
10 24

 

(1)
WVB

WVB EVB
WVB

                                                        
1

 



 14

WVB  
WVB WVB

WVB
MVB

 
 
(2)

Vero Vero
L 3 3

2
H 1

L 4

3 5 1

 

3 5
2

2  

3
i

L
M 8 16�g/mL

H 34�g/mL
2. 

2-6 2-8
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(1)
1 4.2.1.1.1 216

ddY 11 12 / 0.002 8�g/body 4
0.004 16�g/body 4 0.5mL 7 2
0.02 PBS LD50 50

2 7
0.15mL 108.72PFU LD50 233

21 ED90 90
ED50 50 3-1

1/4 1/10
ELISA ED90 ED50

 

3-1

 
  

ED90 �g/body ED50 �g/body ED90 �g/body ED50 �g/body  

 
 2.0 0.083 8.7 0.76 

 2.5 0.11 2.2 0.19 

2 4.2.1.1.2 875
ddY 30 / 0.125 4�g/body 2

0.25 8�g/body 2 0.5mL 7 2 2
7

log10 1
ED90 90 ED50 50

3-2
1/2 ELISA

ED90 ED50

 

3-2

 
  

ED90 �g/body ED50 �g/body ED90 �g/body ED50 �g/body  

 
 1.0 0.23 2.1 0.45 

 0.96 0.22 0.80 0.17 

2 3-3
2�g/body 4�g/body

8�g/body
5 3-3  
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3-3

 

log10  
1  2  

    

 

�g/body  

8  2.30  2.76 
4 2.63 2.86 2.26 2.19 
2 3.38 1.91 3.02 1.69 
1 3.28 1.56 2.91 1.53 
0.5 1.98 1.78 1.89 1.11 
0.25 1.99 1.28 1.55 1.12 
0.125 1.37  0.90  
 4.6  5.3  

 
1/2 1/5

3 4.2.1.1.3
ddY 10 / L M

4 8 16 32 0.5mL 7 2 2 7

3 3
95 L , M , 

, 
 

(2)
1 4.2.1.3.1 -46

ICR 6 / H 0.5 1mL/kg 55 110
Irwin
H 0.5 1 2 4 8

H  

2 4.2.1.3.2 -47
3 / H 0.5mL/kg 55

5 15 30 45 60 90 120 H
 

Vaccines, 5th ed., 
2008; WB Saunders, Philadelphia, USA
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J Virol, 75: 11457-11463, 

2001 10
Acta Paediatr Jpn, 30: 175-184, 

1988 Virus Res, 121: 152-160, 2006 H
2 12

2. 1 2
H

H
10 2. 

2-7
L 3

10 4. 
4-10

 

1960

http://idsc.nih.go.jp/disease/JEncephalitis/QAJE03.
html 2010 10  

H
4 H

014
015

H
2. 

2 2  

ii
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iii

H 34�g/mL

M 16�g/mL

2. 2-8
 

(1) 4.2.3.1.1 -20 4.2.3.1.2 -17 4.2.3.1.3 014

5 / H 10 20mL/kg 1,100 2,200
10 20mL/kg 1 /

H 5mL/kg 550 5mL/kg
H 20mL/kg

5mL/kg
H  

1 / 5mL/kg
5mL/kg

 

(2) 4.2.3.2.1 -44 4.2.3.2.2 -45
1 5

6 10 / H 0.25 0.5mL/kg 27 55
0.5mL/kg

3 /
H 0.25 0.5mL/kg 27 55

0.5mL/kg

0.5mL/kg  

(3) 4.2.3.3.1 -19

H  
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(4) 4.2.3.5.2 019

 
10 20 21 / M 0.5

1.0mL/kg 26 52 1 6 10 15 4

1.0mL/kg  

(5) 4.2.3.6.1 -16 4.2.3.6.2 015

 
H 0.5mL/site 6 /

2 7
H

 
2

6 /
2

 

H
014 015

H
2. 2 2
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4

4-1 3  

4-1  

      

287P1   
20 35  

H a 30  
b 30  0.5mL  

1 4 2
4 8

1  

287P3  
 

 
6 90

 

H a 235  
b 233  

0.5mL 3
0.25mL  

1 4 2
6 15

1  

287P3F  
 

 
6 90

 

L a 163  
M a 158  

b 159  

0.5mL 3
0.25mL  

2 4 2
1 15

1 c  

a  H 34�g/mL M
16�g/mL L 8�g/mL  

b   
c  10 4  

 
(1) 5.3.5.1.1 287P1 2001 6 20 Vaccine, 21: 4519-4526, 

2003
20 35 10

1 30 60 H 34�g/mL

1  
H 0.5mL 1 4 2

2 4 8 1 3  
60 H 30 30 1

1 2 1
58 H 30 28

Per Protocol Set PPS  

3 H 100 30/30 100
28/28

10 10
 

3 1
H 13.3 4/30 40.0 12/30

1

H 6.7 2/30 20.0 6/30
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4-2  

 H  
N 30  

 
N 30  

 1 3.3  3 10.0  
 1 3.3  2 6.7  
 1 3.3  0 0.0  

 1 3.3  1 3.3  
 0 0.0  4 13.3  

 

 
(2) 5.3.5.1.2 287P3 20 20

6 90 1 204 408
H

50
 
H 0.5mL 3 0.25mL

1 4 2 2 6 15 1 3
 
468 H 235 233 1

12 6
439 H 218 221 PPS

2 3

0.0125 3
3

3
0.0125

10  
2 3 2 6

2 3
H 100 H

4-3  

4-3 3 PPS

 H   
 218 221 
 218 221 

 100  100  
p a  0.001 

a Dunnett-Gent H
100

Farrington-Manning  

 

                                                        
2 3 H 169 172  
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2 2 3
 

4-4 2 PPS

 H   
 218 221 
 218 220 

 100  99.5  

4-5 2 3 PPS

 2  3  
H   H   

 218 221 218 221 
log10  

95  
2.490 

2.429, 2.551
2.240 

2.177, 2.304
3.960 

3.913, 4.008
3.757 

3.709, 3.805  
 0.250  0.203  

 
7 2

27 3 27 2 3
H 44.7 105/235 38.7 91/235 33.0

75/227 49.8 116/233 33.5 78/233 29.3 67/229
H 8.9 21/235 12.3 29/235

8.8 20/227 11.6 27/233 8.2 19/233 7.0 16/229
5  

4-6 5

 H  
N 235  

 
N 233  

 163 69.4  164 70.4  
 84 35.7  86 36.9  
 73 31.1  74 31.8  
 71 30.2  71 30.5  
 27 11.5  27 11.6  

 23 9.8  13 5.6  
 19 8.1  22 9.4  
 19 8.1  13 5.6  

 13 5.5  6 2.6  
 8 3.4  16 6.9  

 

4-7 5

 H  
N 235  

 
N 233  

 51 21.7  54 23.2  
 22 9.4  13 5.6  

 18 7.7  23 9.9  
 13 5.5  6 2.6  

 

 

2 1
H 1
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(3) 5.3.5.1.3 287P3F 20 20

6 90 1 100 300
L 8�g/mL M 16�g/mL

21
 

L M 0.5mL 3 0.25mL
14 28 2 2 1 15 1 3

 
480 L 163 M 158 159 1

2 1 M
479 L 163 M 157 159

27 15
431 L 143 M 142 146 PPS

 
2 28 42 3 28 42

3
M

L
10 4-8 M L

 

4-8 3 PPS

 L  M   
 143 140 146 
 143 140 146 

 100  100  100  
p a  0.001 0.001  

a Farrington-Manning 0.025  

 
2 2 3

 

4-9 2 PPS

 L  M   
 143 141 146 
 143 141 138 

 100  100  94.5  
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4-10 2 3 PPS

 
2  3  

L  M   L  M   
 143 142 146 143 142 146 

log10  
95  

2.575 
2.497, 2.653  

2.778 
2.709, 2.846

2.044 
1.951, 2.136

3.866 
3.802, 3.930

3.955 
3.893, 4.016  

3.401 
3.326, 3.476

 0.531 0.734  0.465 0.553  

 
2 27 3 27

13 14
2 3 L

71.2 116/163 68.1 111/163 66.3 108/163 M
70.7 111/157 63.7 100/157 61.9 96/155 70.4

112/159 67.9 108/159 67.9 108/159 L
30.1 49/163 25.2 41/163 18.4 30/163 M

36.3 57/157 26.1 41/157 21.9 34/155
27.0 43/159 26.4 42/159 22.0 35/159
5  

4-11 5

 L  
N 163  

M  
N 157  

 
N 159  

 154 94.5  145 92.4  150 94.3  
 107 65.6  106 67.5  100 62.9  
  93 57.1   90 57.3   83 52.2  
  88 54.0   86 54.8   84 52.8  

  37 22.7   33 21.0   35 22.0  
  34 20.9   38 24.2   43 27.0  

  33 20.2   30 19.1   35 22.0  
  29 17.8   39 24.8   35 22.0  

  28 17.2   31 19.7   27 17.0  
  24 14.7   19 12.1   24 15.1  
  23 14.1   19 12.1   19 11.9  

  22 13.5   17 10.8   16 10.1  
  21 12.9   17 10.8   19 11.9  

  20 12.3   12 7.6   16 10.1  
  18 11.0   23 14.6   27 17.0  

  14 8.6   17 10.8   19 11.9  
  14 8.6   14 8.9   10 6.3  

  13 8.0    7 4.5    5 3.1  
  11 6.7   13 8.3   13 8.2  

  11 6.7   12 7.6   10 6.3  
  10 6.1   10 6.4    9 5.7  
   7 4.3    7 4.5    9 5.7  

   6 3.7    9 5.7    6 3.8  
   6 3.7    6 3.8    9 5.7  

   6 3.7    2 1.3    8 5.0  
   5 3.1    8 5.1    6 3.8  

   3 1.8    8 5.1    8 5.0  
   3 1.8    8 5.1    4 2.5  

   3 1.8    5 3.2    9 5.7  
   3 1.8    1 0.6    8 5.0  

   1 0.6    2 1.3   13 8.2  
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4-12 5

 L  
N 163  

M  
N 157  

 
N 159  

 84 51.5  90 57.3  87 54.7  
 35 21.5  44 28.0  23 14.5  

 27 16.6  39 24.8  33 20.8  
 13 8.0   9 5.7  11 6.9  

 11 6.7  13 8.3  13 8.2  
 11 6.7  11 7.0   8 5.0  
  9 5.5   4 2.5   4 2.5  
  6 3.7   6 3.8   8 5.0  
  4 2.5   4 2.5   8 5.0  

  3 1.8   8 5.1   4 2.5  
  1 0.6   2 1.3  13 8.2  

 

 
L 1 M 2

1 1 1
 

(1)
KD-287

34�g/mL H H 287P1 287P3
287P3

H
KD-287

3 i
1 1

H
15

H
1/2 M 1/4 L

M L

237P3F
2009 11  

287P3F
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(2)
1

237P3F  

10 Acta Paediatr 
Jpn, 30: 175-184, 1988 Wkly Epidemiol Rec, 25: 331-340, 2006
10 10

1
, 20-21, 

2005 3  
2

3
2  

 
2

287P3F 2 3 L M
100 4-8 4-9

L M 2
3 L M

4-10  
L M 2 3

L
M  

 
 

 
(3)

L

 

1
L

 
287P3F 5

4-11 4-12
L
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L M  

4-13 L Grade 4 39
2

L
Grade 2 38 Grade 3 39

M L L
 

4-13 287P3F

   
L  
N 163  

M  
N 157  

 
N 159  

L  
N 163  

M  
N 157  

 
N 159  

 107 65.6  106 67.5  100 62.9  35 21.5  44 28.0  23 14.5  
Grade 1a   28 17.2   20 12.7   25 15.7  22 13.5  20 12.7  14 8.8  
Grade 2b   38 23.3   49 31.2   40 25.2  10 6.1  16 10.2   7 4.4  
Grade 3c   26 16.0   28 17.8   26 16.4   2 1.2   8 5.1   1 0.6  
Grade 4d   15 9.2    9 5.7    9 5.7   1 0.6  0  1 0.6  

 
a 37.5 38.0 b 38.0 39.0 c 39.0 1  
d 39.0 2  

 
4-14

287P3F L
L  

4-14 5 287P3F

   
L  
N 163  

M  
N 157  

 
N 159  

L  
N 163  

M  
N 157  

 
N 159  

 38 23.3  47 29.9  54 34.0  36 22.1  47 29.9  52 32.7  
  3 1.8   8 5.1   8 5.0   3 1.8   7 4.5   7 4.4  

 29 17.8  39 24.8  35 22.0  27 16.6  39 24.8  33 20.8  
  3 1.8   8 5.1   4 2.5   3 1.8   8 5.1   4 2.5  

  1 0.6   2 1.3  13 8.2   1 0.6   2 1.3  13 8.2  
 11 6.7  13 8.3  13 8.2  11 6.7  13 8.3  13 8.2  

 

 
287P3 H

287P3F L M
4-14 287P3 H

4-7 287P3F L
M 4-12

Grade 1 L
Grade 3 L 4-13
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L M
 

L
M L

287P3 287P3F

287P3F
38 L

 
 

2
3

 
287P3 1 H 2

287P3 1 H 2
287P1 287P3F

ADEM

 
L M

2
3 H 1

L
 

 
3 ADEM

ADEM
2005 5

ADEM ADEM
 

1999 2004
ADEM 10

0.33 0.64 , 60: 1780-1786, 2007 2005 1 2007 12
10 0.8 , 42: 

227-229, 2010 ADEM 15 1

, 60: 1780-1786, 2007
2004 80
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2005 5 2005 22 2006 4

http://www.mhlw.go.jp/topics/bcg/other/5.html 2010 10
ADEM

ADEM  
HA

1994 ADEM
28 VAERS Vaccine Adverse Event Reporting 

System 1990 2010 6 ADEM
ADEM 140 Vero

9  
3

287P3F M 1 L 1
ADEM ADEM

2 287P1 2 287P3
7 27 287P3F 27

 

4-15 287P1 287P3

  H   
287P1  0/30 4/30 13.3  
287P3  8/235 3.4  5/233 2.1  

 2/235 0.9  1/233 0.4  

/  

4-16 287P3F

 L  
N 163  

M  
N 157  

 
N 159  

 0  1 0.6  0
  1 0.6  0 0

 24 14.7  19 12.1  24 15.1  
 0  1 0.6  0

  1 0.6  0 0
  2 1.2  0  2 1.3  

  1 0.6   3 1.9   2 1.3  

 

 
ADEM

ADEM ADEM
ADEM

Vero
Vero

ADEM Vero
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ADEM
 

 
 

 
(4)

1,000 1 3

1. 
2

3

 
 

 
(5)

287P3F  
 

0.7mL  
0.5mL 2 1 4 3

0.25mL  
1 0.5mL 1

3 0.25mL  
 
1

287P3
H 34�g/mL

2
34�g/mL

2 1/2 1/5
3. i

1 2
1

1/5
287P3F H

1/2 M 1/4 L 287P3F L M
3

L M
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L  
L M

2
M

M L 3
L 8�g/mL

 
 
2

287P3F 2 1 2 2 3
10

 
 

2 2
287P3 H 1 2 2 3 3 4

3
287P3 H 6 9 9 12

12 15 287P3F L 4 6 7
9 287P3F

L
 

287P3F 287P3 L M H
3 2 3

L 10
287P3 2 1 4

3 100
287P3F L 2

L 2 1 2
287P3

H 2 2 3
H 1/4 L

287P3F

 
 

3 3  
287P3F 3 101 L 36 M 33 32

0.25mL 3 2
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3 L M 100
L M  

3 L 97.2 35/36 M
97.0 32/33 100 32/32 L 63.9 23/36

M 57.6 19/33 43.8 14/32
4-11 4-12 3

3
L 1 1

 
3 287P3F L

3
L

3
Grade 3 L

3 0.25mL L

 
 

 
 

(6)
1

 
287P3F

8 17 0.02 0.10
0.1

95 3,000

i 1 1
2 ii 1 3 iii 2 4

2 1

V 287P3F
6 V

 

i ii iii
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2
1

2
1

2
 

 
2

 

ADEM

 
 

 

(7)

JE
19 9 19 935

 

1

 
 
2 GCP

287P1 5.3.5.1.1 287P3
5.3.5.1.2 287P3F 5.3.5.1.3 GCP
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2 3
100% 2 3

L
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2

22 11 17  
 

   
   
  
 17 5 20  

 

20 12 25 20 8  

(1)
287P3F 2 3

10
10 8�g/mL L

L 16�g/mL M M
100 L 2 3 143 143 M 2

141 141 3 140 140 log10

L 2 2.575 3 3.866 M 2 2.778
3 3.955

N
2 2.044 3 3.401 L M

 

(2)
287P3F L 22.1 36 163

M 29.9 47 157 32.7 52 159
L 21.5 35 163 14.5

23 159 Grade 1 37.5 38
L 13.5 22 163 8.8 14 159

Grade 3 39.0 L 1.8
3 163 1.3 2 159

L 1 4
4-12 L 1
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M 2 1
L

ADEM 287P3 287P3F ADEM

ADEM ADEM
 

ADEM

5  

(3)

2

2

V®

2

5  
 

(4)  
1

L
8�g/mL  

 
2

287P3F 1 2 1
2 2 3 10

287P3 34�g/mL H H
287P3F 2 3 287P3 15

287P3F 9 3
L 2 3 10

287P3 1 2
1 2 37 2 100 37 37

log10 2.005 287P3F L 2
log10 100 143 143 2.575

94.5 138 146 2.044 L
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1 2 1 2
287P3 H 1 2

2 3
H 1/4 L

 

1 2 2 4

287P3F
5

 
 
3 3

287P3F 3 0.25mL 3
L

3 63.9 23 36 51.5 84 163
3 L 63.9

43.8 14 32 Grade 3
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