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241

Bortezomib JINJ-26866138 PS-341

invitro in vivo
( MM)

), 2 3

GLP

D CPMP Note for guidance on the pre-clinical evaluation of anticancer medicinal products, EMEA, CPMP/SWP/997/96, 23
July, 1998.

2 DeGeorge M et al. Regulatory considerations for preclinical development of anticancer drugs, Cancer Chemother
Pharmacoal, 41, 173-185, 1998.
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2.4.2
in vitro
GLP
( 24.2-1)
2.4.2-1
Invitro Invitro | 4.2.1.1.1
Invitro 42112
Invitro | 4.2.1.1.3
IkBa NF-kB Invitro | 4.2.1.1.4
Invitro Invitro | 4.21.14
Invitro | 4.2.1.1.4
Invitro | 4.21.1.4
Invitro 42114
In vitro 42115
Invitro | 42116
M Invitro 42117
42116
42118
Lewis 42119
Lewis 421.1.10
421111
421112
Invitro | 4.2.1.1.13
Invitro 42121
3 42131
a)

) 42132
42133
42134
42135

C )
( hERG Invitro 4.2.1.3.6

a) GLP
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2.4.2-1
a) .
(Langendorff ) In vitro 4.2.1.3.7
42138
( )
42139
( )
(Langendorff ) Ex vivo 42139
3 4.2.1.3.10
In vitro 42141
Invitro Invitro | 4.2.14.2
Lewis 42143
42144
a) GLP
1)
1) Invitro
20S (Kigp=0.62 nmol/L) 20S
1500
IKBa
NF-kB
National Cancer Institute
60,000
MM
2.5 30nmol/L 50% (Glsg)
SUb'Go/G]_
24
BMSCs
BMSCs

BMSCs IL-6
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3.0 40 nmol/L Glsg P- P-gp
MRP 3 MRP5

P-gp
MRP3 MRP4 MRP5
RPM18226
M MM
M MM MM M
M
] 2 F
3 4 ]
]
( >99%) ( >08 )
F J
2) Invivo
in vivo
in vivo

(CFU )
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)

Prp©
Prp>

®3)
1)

0.10 0.25 mg/kg

2)
0.065 mg/kg
0.2 mg/kg
ECG
BALB/c
3)

PrP©

Sprague-Dawley

ECG

ECG

Sprague-Dawley

proteinase K
Irwin
0.25 mg/kg
ECG
37

QTc
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(4)

In vitro

Invivo

in vivo

MM

5-FU

CPT-11
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243

2431

24.3-1

42221
42222

42223
42224
42225
42226

QWBA L-
QWBA

QWBA

ex vivo

In vitro
Invitro
In vitro
Invitro

42231
42232
42233
42235
4.2.2.3.6

42234
42237
4.2.2.3.8
42239
4.2.2.3.10
42233
422311
422312
4.2.2.3.6

In vitro
In vitro
In vitro

Invitro
Invitro
Invitro

42241
42242
42243

QWBA
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CYpP
CYP
CYpP

AUC(0-72)

mechanism-based inhibition

ex vivo

Invitro
Invitro
Invitro

Invitro
In vitro
Invitro
In vitro

42244
42245
4.2.2.4.6
42247
4.2.2.4.8
42247
42242
42249
4.2.24.10
4.2.2.4.10
422411
422412
4.2.2.4.13
422414
4.2.2.4.15
422416
422417
4.2.24.18

42251
42252
42253
42254
42251
42252
4.2.253

Caco-2

Caco-2
Caco-2

In vitro
Invitro

42261
4.2.26.2

ChT
ChT
ChT
ChT
ChT
ChT
ChT T

- = -

42271
42272
4.2.2.7.3
42274
4.2.2.75
42276
4.2.2.7.7

ChT

ChT T
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1)

1
II
. ng/mL
. ng/mL
2)
14
L-
14
LSC
QWBA
3)
26S
20S

Suc-Leu-Leu-Va-Tyr-AMC
/

Bz-Val-Gly-Arg-AMC

)

®3)

LC/MSIMS

LC/MS
LC/IMSIMS
o
14C_
14C_ L _
20S
ChT
20S

ChT T
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CL

24.3-1

(4)

Lewis

14C_

twe

AUC

100

(ng/mL)

CL AUC
P450 CYP 3A
tuz
vV, 11 53L/kg
2.4.3-1

—— 0.15 mg/kg (n=6)
—0— 0.1 mg/kg (n=9)
—A— 1 mg/m?(n=17)

26 w

(h)
38w 8d

14C_

P-gp

MRP2
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Yo,
3
84.4 67.2 84.8 789 857
/ 1.15 143
)
M4
M1 M2 M15
CYP
CYP3A4
M1
CL AUC
CYP3A
CYP3A
(6)
Yo,
144
14.94
72

M2

CYP

21.10

80.8 874 80.2
20
14C_
in vitro
M2 M4 M1
M1 M4
M10 M14 M15
CYP2C19
CYP2C19
CYP3A
72
38.61 6.12
14C_
1059 2534 12.96
14C_
35.10% 16.16% 7.75
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1.20%
e Henderson-Hasselbalch
(7)
Caco-2 P- P-gp MRP2
EDTA
P-gp MRP2
P-gp Ki=13 pmol/L

(8)

0.5 5ng/mL 80

10 60 ng/mL
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2.4.4
GLP
ASA , PCA
26
/
2.4.4-1
CTD
0, 0.03, 0.10, 0.30 mg/kg
(0, 0.18, 0.60, 1.80 mg/m?) 42312
0, 0.10, 0.30 mg/kg
(0, 1.2, 3.6 mg/m?) 42314
0,0.03, 0.1, 0.3, 1.0, 3.0, 10 mg/kg/d 42311
(0, 0.09, 0.3, 0.9, 3.0, 9.0, 30.0 mg/m?/d) e
0, 0.01, 0.03, 0.05, 0.10, 0.15, 0.20,
0.25, 0.30, 0.35 mg/kg/ 42311
(0, 0.06, 0.18, 0.30, 0.60, 0.90, 1.20,
1.50, 1.80, 2.10 mg/m¥ )
2 2 0, 0.10, 0.20 0.25 mg/kg/
(0, 0.60, 1.20 1.50 mg/m?% ) 42321
26 14 3 0,0.05, 0.10 0.20/0.15 mg/kg/ 42322
(0, 0.30, 0.60 1.20/0.90 mg/m% ) e
26 3 0, 0.05, 0.10 0.20/0.15 mg/kg/ 42323
(0, 0.30, 0.60 1.20/0.90 mg/m?/ ) e
14 0, 0.045, 0.067 0.100 mg/kg/d 42325
(0, 0.54,0.80 1.20 mg/m?/d) e
2 4 0, 0.045, 0.067 0.100 mg/kg/ 42326
(0, 0.54,0.80 1.20 mg/m? ) e
a
38 0, 0.050, 0.075 0.100 rzng/kg/ 42327
(0,0.6,0.9 1.20 mg/m? )
Salrr.\onelnla Invitro 1.0 1000 pg/plate 423311
typhimurium
Salmonella In vitro 0.33 5000 pg/plate
typhimurium 423312
Escherichia coli
In vitro 3.125, 12.5, 100 pg/mL
423313
0,0.25,0.5 1.0 mg/kg
(0,0.75, 1.5 3.0 mg/m?) 423321

a3 1 2 2 1 26 9
38 13
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2.4.4-2
CTD
0,0.025,0.050  0.075 mg/kg/d
(0,0.15,0.30 0.45 mg/m?/d) 423522
0,0.010,0.025  0.050 mg/kg/d
(0,0.11, 0.28 0.55 mg/m?/d) 423524
0 0.1 mgkg
(0, 1.1 mg/m?) 42361
0,3,7,10 4
0.17 mg/k
ASA 8 mg/kg
ASA 25| 423711
PCA
4 0.17 mg/kg
0,09  18mgm¥ ) 423721
2.4.4.1
MTD
0.30 mg/kg (1.80 3.6 mg/m?)
0.30 mg/kg (1.80 3.6 mg/m?) 0.30 mg/kg (1.80
mg/m?)
0.30 mg/kg (3.6 mg/m?)
2.4.4.2
2 2 3 1 2 2
1 26 14 8
2 4 1
2 2 1 38
2 MTD 0.25mgkg (1.50mg/m% ) 26 MTD
0.10mg/kg/  (0.60 mg/m?¥ )
4 MTD  0.067 mg/kg/ (0.80 mg/m?/ ) 38
MTD 0.050 mg/kg/  (0.60 mg/m% )

1)
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MTD

2.4.43
(Ames )
Ames in vitro
242
invivo
2.4.4.4
Q& A
! Q&A Q8 A8
2.4.45
6 17 0, 0.025, 0.050 0.075 mg/kg/d (0, 0.15, 0.30 0.45
mg/m?/d) 0.075 mg/kg/d (0.45 mg/m?/d)
0.050 mg/kg/d (0.30 mg/m?d) 0.075
mg/kg/d (0.45 mg/m?/d)
7 19 0.050 mg/kg/d (0.55 mg/m?/d)
0.050 mg/kg/d (0.55
mg/m?/d)
0.025 mg/kg/d (0.28 mg/m?/d)
2.4.46

72
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2.4.4.7

1)

(2)

0.6mg/kg (1.8 mg/m? )

2.4.48

1)

1)

0.30 mg/kg (1.80 3.6 mg/m?) MTD
0.10 mg/kg (0.60 1.20 mg/m?) MTD
2)
QWBA
2.4.3 (4)

3)
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8
38
4)
4 38
8
GT-1
in vitro 2
(quality-control mechanism)
NEC
(2)
1)
MTD
26 9 MTD 0.10mgkg (0.6 mg/m% )
38 13 MTD 0.050mg/kg/ (0.6 mg/m?%
) 1.3 mg/m?

MTD 1
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1
26 MTD 0.10 mg/kg/  (0.60 mg/m?/ )
26 AUCo_. 2 Cosn 134 ng h/mL 10.9 ng/mL
38 MTD 0.050 mg/kg/ (0.6 mg/m?% ) 38
AUC(0_ 2 Co 45.4 ng h/mL 48.2 ng/mL
Co 1 AUC MTD
AUC 25 0.8
2)
0.050 mg/kg/d (0.30
mg/m?/d) 0.025 mg/kg/d (0.28 mg/m?/d)
0.075 mg/kg/d (0.45 mg/m?/d) 0.025 mg/kg/d (0.28
mg/m?/d) 1.3 mg/m% 0.35 0.22
3)
CHO invitro 3.125 pg/mL
100 pg/mL
2.6.2.2(1)
MTD
MTD 1 mg/kg (3 mg/m?)
4)

3),4)
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5)

12)

2.4.3(4)

6),7), 8),9), 10), 11)

26.26
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245

245.1

GLP

proteinase K

ECG

NF-«xB

in vitro

in vivo



24 25
80.8 874
80.2 84.4 67.2 8438 78.9 857
M4 M2 M4 M1
CYP3A4 CL
AUC CYP3A
CYP2C19
140
10 P-gp MRP2
P-gp Ki=13 pumol/L
11)
0.30 mg/kg
2

MTD
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2.45.2
invivo
0.045
0.100mghkg 2 4 72 96
2
1 1 2 1 2
( 72 ) I
2 7 14 1 2 1
2 0.25mg/kg/
(1.50 mg/m* ) 11 6
17 0.05 mg/kg/d (0.3 mg/m?/ )
2 1 1 5
2
2
I 2 2 10 98-104A
2 4 2 LCCC9834/MSKCCO00-31

2453
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QTc

in vitro
CYP2C19

CYP3A4
CYP3A4

CYP3A4

invitro

CYP

CYP3A4

26
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2.4.6

1) 6 8 9
Q&A
2) _ Effect of bortezomib on the cytoskeleton, cytosolic protein turnover, and induction in
neuronal cells in vitro. Millennium Pharmaceuticals Inc. Toxicology Study Report RPT-00307 2004

3) Keller JN, Hanni KB, Markesbery WR. Impaired proteasome function in Alzheimer’s disease. J
Neurochem 2000; 75: 436-9.

4) Ding Q, Keller JN. Proteasomes and proteasome inhibition in the central nervous system. Free Radic
Biol Med 2001; 31: 574-84.

5) Bence NF, Sampat RM, Kopito RR. Impairment of the ubiquitin-proteasome system by protein
aggregation. Science 2001; 292: 1552-5.

6) Qiu JH, Asai A, Chi S, Saito N, Hamada H, Kirino T. Proteasome inhibitors induce cytochrome
c-caspase-3-like protease-mediated apoptosis in cultured cortical neurons. J Neurosci 2000; 20:259-65.

7) Rockwell P, Yuan H, Magnusson R, Figueiredo-Pereira ME. Proteasome inhibition in neuronal cells
induces a proinflammatory response manifested by upregulation of cyclooxygenase-2, its accumulation
as ubiquitin conjugates, and production of the prostaglandin PGE,. Arch Biochem Biophys 2000;
374:325-33.

8) Keller JN, Markesbery WR. Proteasome inhibition results in increased poly-ADP-ribosylation:
implications for neuron death. J Neurosci Res 2000; 61:436-42.

9) Kikuchi S, Shinpo K, Takeuchi M, Tsuji S, Yabe I, Niino M, et al. Effect of geranylgeranylaceton on
cellular damage induced by proteasome inhibition in cultured spinal neurons. J Neurosci Res 2002;
69:373-81.

10) Snider BJ, Tee LY, Canzoniero LMT, Babcock DJ, Choi DW. NMDA antagonists exacerbate neuronal
death caused by proteasome inhibition in cultured cortical and striatal neurons. Eur J Neurosci 2002;
15:419-28.

11) Lopes UG, Erhardt P, Yao R, Cooper GM. p53-Dependent induction of apoptosis by proteasome
inhibitors. J Biol Chem 1997; 272:12893-6.

12) Canu N, Barbato C, Ciotti MT, Serafino A, Dus L, Calissano P. Proteasome involvement and
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