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2.6  

2.6.1  

2.6.1.1 KW-6500 
KW-6500 D1 D2

KW-6500
KW-6500

 
1993 8 Britannia Pharmaceuticals 2004  

4 Mylan Pharmaceuticals 2011 12 
23 1993 

4 2011 3
 

2.6.1.2  
2.6.1.2-1  

 
JAN   
 Apomorphine Hydrochloride Hydrate 
 

 (6aR)-6- Methyl- 5,6,6a,7-tetrahydro-4H-dibenzo[de,g]quinoline-10,11-diol 
monohydrochloride hemihydrate 

 

 

2.6.1.2-1  

 

2.6.1.3  
D1

D2 D2 D1

D1 D2
1)  
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2.6.1.4  
 

 

 
 

1 1 mg 1 1 mg
1 1 6 mg  

1 6 mg  

2.6.1.5  
1. Akai T, Ozawa M, Yamaguchi M, Mizuta E, Kuno S. Behavioral involvement of central 

dopamine D1 and D2 receptors in 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)-lesioned 
parkinsonian cynomolgus monkeys. Jpn J Pharmacol. 1995;67:117-24. 
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5-HT 5-hydroxytryptamine  
6-OHDA 6-hydroxydopamine 6-  
APD Action potential duration  
BDNF Brain-derived neurotrophic factor  
CPP Conditioned place preference  
CTZ Chemoreceptor trigger zone  
EC50 Half maximal effective concentration 50%  
ED Erectile dysfunction  
ED50 Half maximal effective dose 50%  
GDNF Glial cell line-derived neurotrophic factor  
GTP S Guanosine 5'-O-(3-thiotriphosphate) 5'-O-(3-  
HERG Human ether-a-go-go-related gene Ether-a-go-go  
IC50 Half maximal inhibitory concentration 50%  
MAO Monoamine oxidase  
MHPG 3-methoxy-4-hydroxyphenylglycol 3- -4-  
MPTP 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine hydrochloride 1- -4- -

1,2,3,6-  
MSH Melanocyte-stimulating hormone  
NGF Nerve growth factor  
NOS Nitric oxide synthase  
NO Nitric oxide  
PDE-5 Phosphodiesterase 5 5  
PVN Paraventricular nucleus  
QTc QT corrected for heart rate QT  
TH Tyrosine hydroxylase  
VTA Ventral tegmental area  
 

 

Emax  
Ki  
QT  Q T  
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2.6.2  
KW-6500

 
GLP

 
KW-6500 R( )-
KW-6500  

2.6.2.1  
D1 D2

D2
D1 D2

D1 D2
 

6-hydroxydopamine 6-OHDA
- 1-methyl-4-phenyl-

1,2,3,6-tetrahydropyridine hydrochloride MPTP -

D1 D2
 

 
KW-6500 Ether-a-go-go HERG 50%

IC50 15 in vivo
QTc QT

D2
 

D2
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2.6.2.2  

2.6.2.2.1  

2.6.2.2.1.1  
D1

D1 D5 D2 D2 D3 D4 2
 

in vitro D1
D2 S(+)-

1, 2)

D2
D1 D2

2-4) 2.6.2.2.1.1-1  

2.6.2.2.1.1-1 D1 D2  
D1  D2   

(nmol/L)  
[3H]-SCH23390 [3H]-spiperone

 

 
Apomorphine c) 432 21 

S(+)-apomorphine 3620 680 
Schaus et al., 1990 2) 

 
Apomorphine c) 550 98 

Pergolide 1000 26 
Bromocryptine 2400 31 

IC50 
a) 

Talipexole 49000 1900 

Arnt et al., 1988 3) 

 
Apomorphine c) 87 98 Ki b) 

Pergolide 400 8 
Andersen and Jansen, 

1990 4) 
2) 4)  

a) D1 D2 [3H]-SCH23390 [3H]-spiperone
50% IC50 nmol/L  

b) D1 D2 [3H]-SCH23390 [3H]-spiperone
Ki, nmol/L  

c) R( )-apomorphine 
 

D1 D2 in vivo D1
D2

50% ED50 13.3 mg/kg 0.4 mg/kg 4)

in vivo D1 D2
 

in vitro

D2 D2 D3

D2 D4
5)  

2.6.2.2.1.1-2  
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2.6.2.2.1.1-2  
 Ki nmol/L a) 

D1  D2   
 Human D1 Human D5 Human D2

 b) Human D3 Human D4 
 

 [3H]-SCH23390 [125I]-iodosulpride [3H]-spiperone

Apomorphine 372 15 35 26 4 
Bromocriptine 692 537 5 7 372 
Cabergoline 214 22 1 1 56 

Pergolide 339 33 32 5 59 
Talipexole >10000 3467 617 68 331 

Pramipexole >10000 >10000 955 10 129 
Ropinirole >10000 >10000 676 37 851 

5)  
a) 

Ki nmol/L  
b) 2 short isoform  
 

2.6.2.2.1.2  
3, 4) 6) 7) D1

3, 4, 7) D1
 

MSH MSH 6) 

7) D2
D2

8) 

9) 8, 10) D2
D2

2 mg/kg D2 -
11) in vivo

D2  
[35S]-guanosine 5'-O-

(3-thiotriphosphate) GTP S in vitro D2
12)

D2 D3 D4
12) 2.6.2.2.1.2-1  
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2.6.2.2.1.2-1 D2  
human D2 a) human D3 human D4 

 Emax b) 

%  
EC50 c) 
nmol/L  

Emax b)
 

%  
EC50 c) 
nmol/L

Emax b)
 

%  
EC50 c) 
nmol/L

Dopamine 100 347 100 11.2 100 100 
Apomorphine 79 ± 6 19.5 82 ± 6 11.7 45 ± 3 5.89 
Bromocriptine 41 ± 1 4.47 68 ± 7 4.17  0  >10000 
Cabergoline 102 ± 1 0.537 86 ± 7 0.776 49 ± 1 81.3 
Pergolide 112 ± 3 8.71 71 ± 9 0.513 56 ± 4 29.5 
Talipexole 89 ± 11 372 88 ± 9 20.4 49 ± 4 617 
Pramipexole 130 ± 2 427 70 ± 2 2.24 42 ± 1 129 
Ropinirole 108 ± 6 661 59 ± 4 27.5 74 ± 2 2880 

12)  
a) 2 short isoform  
b) [35S]-GTP S Emax

100 Emax %  
c) [35S]-GTP S 50%

EC50 nmol/L  
 

2.6.2.2.1.3  

5-HT 13, 14)  
5-HT1A

13, 14) D2
5-HT1A

14)

5-HT1B 5-HT2B
14, 15)

5-HT2A 5-HT2C
14, 16)

14)
2A 2B 2C

14) 2.6.2.2.1.3-1  
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2.6.2.2.1.3-1  
Ki a)  (nmol/L) 

   
 

Apomorphine Bromocriptine Cabergoline Pergolide Pramipexole Ropinirole
 

D2 6.0 Ag  2.5 Ag  0.69 Ag  0.2 Ag  3.9 Ag  3.7 Ag
D3 3.9 Ag  12.2 Ag  1.5 Ag  0.5 Ag  0.5 Ag  2.9 Ag
D4 3.9 Ag  59.7 IA  9.0 Ag  1.3 Ag  5.1 Ag  7.8 Ag

 
5-HT1A 117.5 Ag 12.9 Ag  20.0 Ag  1.9 Ag  692 288 
5-HT1B 2951 IA  354.8 Ag 478.6 Ag 281.8 Ag 8318 >10000 
5-HT1D 1203 IA  10.7 Ag  8.7 Ag  13.2 Ag  1660 1380 
5-HT2A 120.2 An 107.2 Ag 6.2 Ag  8.3 Ag  >10000 >10000 
5-HT2B 131.8 56.2 PAg 1.2 Ag  7.1 Ag  >10000 3802 
5-HT2C 102.3 An 741.3 Ag 692 Ag  295.1 Ag >10000 >10000 

 

2A 141 Ag  11.0 An  12 An  50.1 Ag  1698
PAg  

>10000
IA  

2B 66.1 An  34.7 An  7.2 An  32.4 Ag  631 IA  >10000
IA  

2C 36.3 An  28.2 An  22.4 An  67.6 Ag  >10000
IA  

>10000
IA  

14)  Table 1  
Ag: agonist, An: antagonist, PAg: partial agonist, IA: inactive 
a) 

Ki nmol/L  
 

2.6.2.2.1.4  

2.6.2.2.1.4.1  
in vivo 0.5 2.5 mg/kg 17) 

18) -
D2

18)

D2 D2
D1  

18, 19) D1  

2.6.2.2.1.4.2  

0.001 1 mol/L 10 mol/L
20) in vivo 5 mg/kg 45

3-methoxy-
4-hydroxyphenylglycol MHPG 21)

MHPG
22)  
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2.6.2.2.1.4.3  
0.5 mg/kg 5-HT
5-HT 23)

5-HT D2
24) D2

D1 23, 24)

5-HT D2  

2.6.2.2.1.4.4  
0.1 mol/L D2

D1
25) 0.1 mol/L -

25)

D2  
10 mg/kg 26) 0.3 3 mg/kg

27) 

28) in vivo
D1 29)

D2 D2 / D3

D3
30) D3

31)

D2 D2  

2.6.2.2.2  

2.6.2.2.2.1  

 
0.75 mg/kg 1

32)

0.08 0.16 mg/kg 33)

D1 D2  
33)  

2.6.2.2.2.2 6-OHDA -  
6-OHDA -
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0.25 1.0 mg/kg
34)

D1 35, 36) D1
D2 3 36)  

0.32 mg/kg

D1 D2 2 37)

D1
D2 37)  

D1 D2
 

2.6.2.2.2.3 MPTP  
MPTP

MPTP -
38)

MPTP
38)  

MPTP 39) 40) 41)

MPTP
D2 D1

42, 43)

43) 0.3 mg/kg D1 D2
39)

D1 D2
 

2.6.2.2.3  
6-OHDA 3 mg/kg 2 3

44)

0.1 0.4 mg/kg 1 2 4
0.8 3.2 mg/kg 45)

45)  
MPTP 0.0024 mg/kg

30 4
0.0096 0.0192 mg/kg

46)  

2.6.2.2.4  
KW-6500 10

11 O- O- 2.6.4.5)  
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48, 49 48) 49) 

10 11
10

11 O- O-
 

10 mg/kg
47)

 

 

2.6.2.3  

2.6.2.3.1  
50-52) 53) 54) 

0.032 0.1 mg/kg 50, 51) 3  
10 nmol 50

D2
50, 55) D2 D2 D3 D4

D4
50, 56) 0.00032

0.0032 mg/kg D4
51) D2

52) 

D3
51) 

 
PVN 10 200 ng PVN

NO 56) 56, 57)

N Ca2+ -conotoxin PVN
57) 0.08 mg/kg

-conotoxin NO NOS
55, 57) PVN

58)

PVN D2
Ca2+ NOS

30
300 nmol 50) 

0.1 mg/kg 59)

 

2.6.2.3.2  
NGF PC-12

60) SH-SY5Y 61) 6-OHDA
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MPTP
10 mg/kg/day 5

S(+)-apomorphine
TH -

62)

63)

MAO -A
MAO-B 62)

MAO
MAO-B MAO-A MAO-B

62)  

88 mol/L NGF
GDNF 64)

2 mol/L GDNF BDNF
TH 65)

D1 D2

65)  

2.6.2.3.3  
0.025 0.05 mg/kg

1.0 2.0 mg/kg
66) D2

66, 67)  
D2 66)

- VTA 0.1
1 nmol

68)

VTA D2 68)

VTA D2
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2.6.2.4  

2.6.2.4.1  

2.6.2.4.1.1 in vitro  

2.6.2.4.1.1.1 HERG 4.2.1.3-1  
HERG HEK293 KW-6500 0.03 0.1 0.3 1 mol/L

HERG KW-6500
HERG IC50 0.127 mol/L  

2.6.2.4.1.1.2 4.2.1.3-2  
KW-6500 KW-6500 0.01

0.1 1 mol/L KW-6500
APD  

2.6.2.4.1.2 in vivo  

2.6.2.4.1.2.1 4.2.1.3-3  
8 15 5 0.04 mg/kg  

KW-6500 3  
KW-6500 KW-6500
HERG 2.6.2.4.1.1.1) in vivo QTc

 

2.6.2.4.1.2.2 4.2.1.3-3  
0.04 mg/kg 3 

D2 D2
0.5 mg/kg

KW-6500 5 4 20  
60 19 mmHg 2 3 3

6 mmHg KW-6500 11 mmHg 5 mmHg
KW-6500

head-up/down
KW-6500 KW-6500

0.5 mg/kg
0.5 mg/kg  

28 0.04 mg/kg
2.6.6.3.5)  

69-71) 72, 73) 74-76) 

70, 71, 74, 76)  
KW-6500

D2
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2.6.2.4.2  
KW-6500

2.6.2.4.1.2) 2.6.6.2.1)

2.6.6.3) 

 

 

2.6.2.4.2.1  
0.02901 0.13465 mg/kg

0.625 mg/kg 77) 0.300 mg/kg
 

77)  
D1 D2

77 79) D2
D1 D2 77, 78)

1 mg/kg
79)

 

2.6.2.4.2.2  
0.125 1 mg/kg 80) 0.5 2 mg/kg

81) 

D2 D1
80) D2

 
0.5 mg/kg

1.25 5 mg/kg 80, 82)

D1 D2
80, 82) D1 D2

80) D1
D2  

2.6.2.4.2.3  
0.5 1 mg/kg 1 1 2 1

83, 84)

D2 D2
83)  

2.6.2.4.2.4  

85) 0.01 mg/kg
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25 mg/kg
86)  

87) D2
88) 

CTZ D2
 

2.6.2.4.2.5  
0.1 3 mg/kg

82, 89) D2 89) D2
82, 89) D1

82) D2
89) D2

 

2.6.2.4.2.6  

90)  

0.031 0.062 mg/kg/injection piribedil D2
D1

91) D2
 

0.5 2 mg/kg
piribedil

92

0.25 1 mg/kg/injection piribedil
92)

D2
-

VTA 6-OHDA
0.06 mg/kg/injection 94)

95)

D2  
CPP

96)

0.01 10 mg/kg
97) VTA 6-OHDA

97)
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CPP
 

2.6.2.4.3  

100 300 g
10 100 g

98) 0.3 9 mg/kg
15

99) 300 g 100)

KW-6500
2.6.2.4.1.2)

2.6.6.3) 

KW-6500
 

2.6.2.4.4  
KW-6500 2.6.6.1.2.2.  

0.001 0.003 mg/kg
103) 0.002 0.1 mg/kg

104

D2
D2

104

105

 

2.6.2.5  

2.6.2.5.1  
D1

D1 D5 D2 D2 D3 D4 2
D1 D5

2.6.2.2.1.1)

D2 D1
D2

D1 2.6.2.2.1.2)  
 

2.6.2.2.2.1)

 6-OHDA -
2.6.2.2.2.2)  MPTP

2.6.2.2.2.3) 3
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3
D1 D2 3

MPTP D1
D2 MPTP

D1 D2
D2

D1 D2
 

2.6.2.5.2  

ED  
5 PDE-5 NO

ED 101)

D2

D2
PDE-5

ED 2.6.2.3.1)  

2.6.2.3.2)  

D2
D2 2.6.2.3.3)

REM
102)

 

2.6.2.5.3  
KW-6500 HERG IC50 0.127 mol/L, 33.9 ng/mL

IC50 02 KW-6500
1 2 6 mg 1 3

3 Cmax

Cmax,3rd 22.55 ng/mL2.7.2.2.2.4) Cmax,3rd 2.16 ng/mL 15.7
KW-6500 1 mol/L 267 ng/mL

APD
KW-6500 0.04 mg/kg QTc
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0.04 mg/kg
Cmax 28 TK 1.86 ng/mL

KW-6500

KW-6500

 

2.6.2.4.2) D2

 

106 KW-6500

2.7.4.6.3.6)

93, 107

 
90 KW-6500  

CTZ D2
2.6.2.4.2.4) CTZ

D2
 

KW-6500
KW-6500  

2.6.2.6  
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2.6.2.7  
1. Kula NS, Baldessarini RJ, Bromley S, Neumeyer JL. Effects of isomers of apomorphines on 
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