AT IF B L UMD KBREMIC BT B
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M4 % - mEHEhRF - % 1 W
B 5L B 5

CER2F2H8HRAM - FR2HE 3 H 17 AZH)

Cisplatin (CDDP) & # ) i% ¥4k 254-S, NK-121, carboplatin(CBDCA) + & (f DWA-2114
R #7% X% L U sarcoma 180 (S.180) Hf =7 2 1o TR B - L, 1 Kipmh g & Hoie s
L. 5 EBBEROMPR T TF > (T-Pt) IEIZ, 79X, =720Fhi 2EMs Y
L, RRICEALT 2 o tHE LB RKHEFRT 2 gHERLBL L2, In vivo 1251 5 Mk
FEAKSDH X (3 CDDP>DWA-2114 R>NK-121>CBDCA>254-S Dl & e V), in vitro
BRLIZIZEROBME R L 72, EFRAMOmMEARKAEERKBNHEN YT A — 5 —DIA
BREFANL E, HBEB7212BIFH5T-Pt7) 772 (Cl), 79 XIc8115 T-Ptb &
VA% 77 5> (F-Pt) OXEM tpa, 4.0, T-PtOBITEEEK K12, K21 248 (P

<0.05) I2ARBYL 72,

Key words : CDDP, $7' 7 F > F¥MK, Eipohig, EOKAHE

Cisplatin (CDDP) {3 [\ HUBE A7 b L & g HUlEE M
AT 2EN L ERTH 507, BEME Bl BH, BHE
M2 EORWERL MV, £ 2 THMEEEE M L 8IEA
DBEBEDEL, BN AT 7 F L HMEHIBEREIN, B
KRBT TV 5,

iy mIEE & OMAEERIIZ, EPOEKNENES D\
I3SHERBAELEE L b)) HH BV, CDDP DIERABIE
i3, leaving group o Cl #4741, aquation #%if, ¥—
4 } T# % DNA & cross links ##&2 L, MM %R
FTEEbN T3, CODPH»¥EAT oE9 FIbamiz
DNA DAL LT, B ENKIC L, M¥ES&A LT

HUEEAS L 727 7F IZMIBNICER D A F LI WiEnd,

$3EMIZ CDDP X E LD THhTHh TH 2 Z L AL
ENTW B2,

4@ CDDP & CDDP & s L KistE# ¥ L 72 4 OH
7 7 F > % M4K254-S, NK-121, carboplatin
(CBDCA), DWA-2114R 0 B ER#MWIC 1T 5 M &)
EEL LN, FMmEEG L NHEEERIC OV THERE
L, HEF0MRELBLOTHRET 5,

1 & *®

1. 8 %

JCL-ICR #tE~7 2 (7 8#) 3BAX 7LV T (¥)
L DHEAL 7, Sarcoma 180 (S. 180)FEHSIZ 10%E

M2 EHETICBMEL 2 BN LD EHW,
KR EARGEHE, FHREHI kgnb D% ()
EERBWBREAT L DAL 72,

2. REBRSEREB L UESHBEDHE

HEF OG5 RIZ, CDDP s #M L UshEAVCEK
THEEZLNLEEHV (Table 1), &&5&A|
FICZENBE7IF BRI ARPNICE B & KR,
CDDP Tit 3.9, 254-S Ti312.8, NK-121 Ti3 178,
CBDCA T3 315 L, DWA-2114 R T3 25.7mg/
kg L5,

THX (n=3) IEAKL ) E/ESG5H%, 5, 10,
304, 1, 2, 4, 7, 24, 28R B LU 1 BRICH
720, EAloE&KL DML, S. 180 B~ 2
(n=5) 3RAIRL N KRS %, 7 XREROBFM
BB T7 ookl LEREGERLL, ~ %) »nh
gL tk2oL, — x>+ 7Y —MPS-3
(7:3y) #HCGLOBRARBL, 775> (T
-Pt) 5L VBBAYETTF > (F-Pt) B 775> i
E2IRFREEICTREL 2, ZBaHEEE77F (P
-Pt) 3 T-Pt £ F-Pt #8L TKkd7z,

3. EENFER T A—F—DEH

BEICELNL 7T FBES 24 L < i3 one-
compartment model |2 24 T3, FEEICHEVEEY 2

HRIETBRXIER 2-1-3
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Table 1. Cisplatin and its derivatives
LD ( kg) Our dose®
M()lttcular mg/kg Ef.fecl(ivc (/I;‘N) (mg/kg)
weight Mice  Rats Mice (mg/kg Mice  Rabbits
N“'!\ /C|
Cisplatin _pt 300.05 17.1 8.5 4~8 6 2
NI Nl
0
254°S NI adz0 | 550 240 2040 20 6
NIl 0
Llh NHZ\ /OC
NK-121 / \ 439.37 89.0 45.4 30 60 40 11
NH: 00
9 _
NHs_ 0OC
Carboplatin Pt >O 371.25 | 1495 102.2|  50~100 60 20
NHy" DOC
(6]
9
NH _0C
DWA-2114R NH/ C><> 455.37 150.0 107.0 40100 60 20
(@]
* Administration dose in this experiment.
10} L 54 S
10 Cisplatin | Dose:20ma ke
Dose:6 mg/kg i
1 G}
T - ’;
- 3
§ — £ powT
H T
01 v/ T‘j'\‘w
— li
0 2 4 6 8 74
S S S S
wr 0 2 1 v B u 7
- Carboplatin bW
. N2 e Dose 60 ma kg Dose 60 g g
10F
- SN
E ol G £ o
* e \ 2
01 — Wil
0 2 4 6 8 2 R
Time after Admimistration (hours
Fig. 1. Plasma levels of platinum after i.v. administration of cisplatin

and its derivatives in sarcoma 180 bearing mice
T. total platinum; F, filtrable platinum; P, protein-bound platinum.,
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NS TR T " oK 1 e
100,
30
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joj Yy Dose Mma/ke " M ke " Dose: 20 mg/ky
v
M
% Sl
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Fig. 2. Plasma levels of total and filtrable platinum after i.v.
administration of cisplatin and its derivatives in rabbits
T, total platinum; F, filtrable platinum; P, protein-bound platinum.

Bj/v7 4 — 7 —%KH 12V, AUCHSEE
ezoidal rule # i\ 7z,

4. Invivo BEU invitro 2T 5 MBE IS
x

Invivo IZB1T 2 MPEARHLFIL, FR L7 X E
JU=7 25 %N F-Pt & T-PtomhiBED L
»LEEL,

—F, invitro DA, £ FB LU X gt
(AR 80 %) & &%KA (# B 10 xg/ml)
NERHEBRZRAEL, 54, 1, 4, 248, 37CT
incubate L, 7272bict > P 7 —i2 THELTE A
L, W# Pt (F-Pt) 2@, T-Pticxt+ 5 F-Pt
DHERE KD,

. #& E )

1 S 180 %~ 2 L UF 74 XT single-dose
shot & 1% Mk Pt MEE

Fig. 113 S. 180 8%~ 7 2 single-dose shot %
Egomi#Eh T-Pt, F-Pt 8L UFP-Pt 47”9, T-Pt
IF5FEFCTNL 2HEEEZ L THAP L, EPH»ICE
LY Db atE24~T2BMIcHZN DD FET S
L% F,

F-Pt ? a #8i3 T-Pt & RIS TELH 12 HD
L, FRO&E® & iz g #~1TL T\ 5, CDDP (3
Bt E1AEEICEL L T,

P-Pt i3 254-S %k &, Wi L{5EH%S ~104
TE—=7 N ERLICHA L, REoFE&EEICT

¢ |3 trap-

-Pt o g A& EBRIC IR 2 12 L T B, 254-S T3,
#Y5 2 ~ 4RI P-PtoE—208bnTwh

74 X2 single-dose shot FiE D Mg H Pt #%
g%k (Fig. 2) 12 S.180 fBME— 7 2 e 585 & ML T
Wiz, T-Ptiz 2481 %4/RL, F-Ptiz T-Ptd a &
IRk R 5 T IC L L, DWA-2114 R, CBDCA
TIEREI DKL & IS B~ DBATH A L LTz,

P-Pt {3 [ — o leaving group # £ > NK-121,
CBDCA, DWA-2114 R SN L 7o #2450 &, KR
#5 30 7121 KA 0.29 ug/ml & % - 72 B U
MG %75 § CDDP 5 L U5 4 Bk ic o — 7 A%
Blbhb254-S LR > T,

oo

Pt Filtrable Total* 1007
Pt Filtrable/Total x 1007,

L L I s L s " )
I 2 3 4 1 2 3 )
Time alter Administration (h)

Time after Administration (h)
CDDP’cisplatin. CBDCA carboplatin

Fig. 3. Binding of cisplatin and its derivatives to
rabbit and mouse (sarcoma 180 bearing) plasma
in vivo
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-

Human Rublit
[N

—_—
NK 12T

o .

°
s 21K
"

~

PUFiltrable Tota) X 100%

Px Fiktrable Total x 100%

1 4 u 1 ) “
lncubintion time (e Incubstion tme (hi
CHDE cnplatin: CHDCA Zcarboplatin

Fig. 4. Binding of cisplatin and its delivatives to human
and rabbit plasma in vitro

Table 2. Pharmacokinetic parameters of platinum after administration
of cisplatin derivatives in sarcoma 180 bearing mice

Cisplatin DWA-2114R NK-121 Carboplatin 254-S
Correlation®**
Dose (as Ptmg/kg) 3.90 25.7 17.8 31.5 12.8
t a T** 0.14 0.38 0.44 0.33 0.20
(h) F 0.21 0.18 0.47 0.11 0.18
te B T 20.15 20.05 8.39 18.00 11.51
(h) F - 12.21 3.04 0.56 1.18
K12 (h™!) T 1.61 1.03 0.41 0.77 0.78
K21 (h'!) T 0.22 0.08 0.11 0.07 0.08
Kea (h™) T 0.27 0.76 1.05 1.28 2.60
Va (V1) (Vkg) T 0.36 0.61 0.57 0.51 0.29
(V2) (I/kg) T 4.07 7.51 2.25 6.21 2.83
AUC T 23.37 55.42 30.60 49.27 17.20
(ugPt-h/ml) F 1.54 25.54 17.04 34.08 14.38
Cl T 0.167 0.463 0.582 0.639 0.744 r=-0.94
(1/kg/h) F 2.529 1.006 1.045 0.924 0.890
Protein binding”® 76 61 27 10 0

* (1—free Pt/total Pt)x100%, 1 h after administration.
** T, total platinum. F, filtrable platinum.
*** Relation between the protein binding ratios and the pharmacokinetic parameters (P<0.05:

2. IMiEEAKEAE -121>CBDCA>254-S DIETH - 72,

Fig. 31374 ¥ L 1rS. 180 #BE~ 7 212 & KAl —7%, invitro (b b, 7Y XFREMME) (cHETH
B51% 4R £ TO invivo DIVEEEEAFE (F-Pt/  invivo X EEOHKFE YT L, CDDP &Lk {, 254
T-Ptx100 %) ¥ RL72LDTH b, Invivo BT 5 -SHAERDE <, DWA-2114 R, NK-121, CBDCA i3
M¥EEE#ESENHEE 13 CODP>DWA-2114 R>NK  SRnf% R 72 (Fig. 4). %72, in vivo Ti3 F-Pt
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RE L) EPICHEE 128w, F Ptoidiz
in vitro DFER L ) RRERNThH - 12,

3. EENIFW T A— 55—

Table 2 {3 S. 180 1HIE="7 22511 5 5 KH 0 K
BN ST R — 5 — %1 F, In vivo T4, 17z %N
HB5% 1R EO &K SHE (Fig. 3) 2Kz, 5%
MEEAREEDBAIEICENTH 5,180 4.a it
T-Pt, F-Pt & L HF2EE T, 0.1~0.5 BB R AIC &
N, EAEKAENME CDDP »# L&\,

T-Pt ? t,,8 12 CDDP TR L5 <, & 20 BE N T, th
BARESERHNGHC 4 BT LRI E L L M H -
7o, BATHRETH K 12 138AE 90V 3 Sl k
S BMEIZR Y, WICHEEEEK K3/ X<
otz T-PtOSHEMV 113 029~061 1/kg & —
FL T2, T-Pt ®» AUC i3 17.2~554ug-h/ml D&
BichD, F-Pt » AUC 12 CDDP TR L/ X ¢, 1.54
pg-h/ml ThH-17, T-Pt » Cliz CDDP i 0.17 1

/kg/h RO, 254-S TR 0.74 1/kg/h & B L d=se
MTHY, MRS E AT S (P 0.05) 12 A8
L, Bk anssin b oid & Chid e, )iz sz
RIS F Pt o> CLIZ S ik 40050 { 7 B I v 8
e DM A A, tLI2,

([ INAETAS SIS IR TR IR I R S PR
¥ (Table 3),

THXTIE= 7 AU T-Pt, F-Pt o254 ¢,
a, BN, Mo Cliz/hE&L{-Tna,

5 ) ML 48 S ARG A & I JI o) 8T A — 5 —
DBRIE=7 ZOBE LML THD, T Pt & F-Pt
D hpa (ZEVIEEHE T DIcPE v o PB4 <
7, ZTHEIIAMRIC B ERMIZRC o Tz,

MATEEEH K 1213 Brafsa®yafiv KH12 Ll
T AEC(P<0.05), EXehicBIZBITL, SERD
K211z K12 kD /&, BAKESEIHITILE K
21 E K 12 0&Eld k&,

Table 3. Pharmacokinetic parameters of platinum after administration
of cisplatin derivatives in rabbits

Cisplatin DWA-2114R NK-121 Carboplatin 254-S
Correlation***
Dose (as Ptmg/kg) 1.30 8.56 6.22 10.5 3.84
thoza T** 0.22 0.56 0.61 0.87 0.69 r=-—0.89
(h) F 0.23 0.52 0.53 0.66 0.63 r=-—0.94
ti2f8 T 140.72 139.04 99.80 102.34 9]1.11 r=+0.93
(h) F - 35.12 — 2.52 —
K12 (h™!) T 2.96 1.03 0.78 0.58 0.49 r=+0.94
K21 (h) T 0.18 0.03 0.02 0.03 0.02 r=+0.90
Ke (h1) T 0.14 0.18 0.35 0.22 0.51
Ve (V1) (I/kg) T 0.17 0.26 0.29 0.19 0.23
(V2) (I/kg) T 2.75 7.23 9.58 4.31 7.94
AUC 74.25 159.94 64.20 253.77 34.36
(ugPt-h/ml) F 2.22 41.43 17.13 67.52 16.87
Cl 0.018 0.054 0.097 0.041 0.112
(1/kg/h) F 0.584 0.207 0.364 0.156 0.228
Protein binding® 52 30 11 8 0

* (1—free Pt/total Pt)X100%, 1 h after administration.
** T, total platinum. F, filtrable platinum.

*** Relation between the protein binding ratios and the pharmacokinetic parameters (P<0.05).
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T-Pt OB 53 i Fr i Vo1 4 2 U2 i
D5V 2 DLz CDDP T 16148, 264 S Tl 3
BEEHRIE DN LB EFOILE KX C e A
@b, LMK~ LT ab L b
5,

T-Pto AUCIZ ity % v CBDCA & DWA
IR AKX, CDDP & NK-121 2136 xl6) 1o, 254
S T EGh, BGROET Y AUC D& N E L
LWhrotz, F-Ptoy AUC I OEEIL O Moy CDDP #f
BN Thot:, T Pto7 7 2-2Clid 0.018~0.1121/
kg/h DFPHIZ & Y, 1 1TEE A oug v FKEANE &bl
AL,

. # %

ST 5 ERIOMEIL IS 2D 7 7 F > & 4f
L, leaving group & L T CDDP (3 Cl #, 254-Si3 7
) 3— L EgFkE, NK-121, CBDCA, DWA-2114 R it
IZ cyclobutane dicarboxylate # # £ L, carrier
ligand & L T, CDDP, 254-S, CBDCA (3]a]—¢> NH,
*4HL CTwa (Table 1), Leaving group DB 7 &
SHEAKEEAF, HRNEIEICBY Y L, carrier ligand
NEBIZEE L THMBEAN7 F 720254540
tEFEZHLNTWE,

CDDP & mif&HE & DA, KT LT 32 he
&8, TLW7 I Fh3dB/BHD ZTA 6, T
7ir1molicDE, M1 ~2gRFnPtAEEeT
BIENKHMLNTWBY, TLT Dk b TOFM
W thpa, BIZZENZFN06, 112 HESbi, £5&icm
h L NIERT BH BB EbOHTHTLTH S P-
Pt 258 5 %12 AR 1, B8 L 3c T
-Pt o g & BIEOER TRIFIC =7 27 X0l
hr LTS (Figs. 1, 2) 2&i3, TL7 I 4%
DLDEIIRLTDABMETRL, 2512 F T P-Pt
OEMEL, HHHRTHEKB L U3 ~5BMZIce—7
% r D 2MERTHEENDLED, P-PtOEYEIEIZ
SHEERHLHEERbN S,

F-Pt O FEN )L, TLIF A2 %D SH K
Jt: L inactive D L DB L s B B 2 08§ K6 E
OB EHIH Y, HPLC % v 5708 G5E A iR A 5
LT\ 58", CDDP ? 854 post column HPLC &% H
W active A EABEZREL, £ AUC #3KkH 5
EF-Pto#Ems 2850 H ), 471 bioassay
T g, RS EREMT 2 ERBIEREED
BREIFLEErBbh b,

CDDPizF & L THERL D, K#5 F-Pt & L TR
iz BRI X 1, FdGMENEE O 72 hyperhydration
»{ThbN T 5, Furosemide NEMIZ BHMERIM D

JUuLY 1980

YRABEDL v 2w ) #6652, M NEEREY
WL XA T B AW ) 2 BB LT
Ve CODP GBI Ak g s k) W7 B & OB
Lh b,

(O ANE DY 77 NET /) MR -3 -2 - 1> S 12
PEPp Lo T ) B TH B,

AW T SO KR D T X B L =7 74
BT A SIS (s, Mo KEHE iz ong
), SO EIKEH M IIY T Pto g sk
WIHAEE L, Clitit< ey, WL U HtE iz < ¢,
LERE MR, MBI T AZ Eh Wi b1,
F IR hC B R, ar VTV LIZ T A V
2OHREC LY, LU EA L B~ A
LXed g 4oL 72,

W5 0is, #I NK 121, DWA-2114 R #'3 4 8%
WD RIS L4 5L, DWA-2114R 712
22 %, NK-121 Ti2 0 %o s @5 L Tv b, £7:, thiz
A53412 CDDP, 254-S, CBDCA % # 100, 80
B L 450 mg/m* #1400 T-Pt, F-Pt o AUC # @
HLTwd, 2700 &EROT Ptz 5
F-Pto AUCORHELIRT 5 X, &2 135 795,
838% LY, AEBRO= 2, IHX T BEHK
DEAKEDBE DR LT -BL 7,

CBDCA mmifthif & D542, CDDP X2 82740
— TR SR EEA L, T b TIR 20 %EEE. - b T
210 %LUTFTHY, T-Ptor7F 72--Cliz CDDP
D)5 EHC, Wi F-Pt o Cliz CDDP @ 40~50 %
IE L DBEDH B8,

SGlllBL7S5H D 2775 ZHENH L
leaving group ® %7 2 CDDP * 254-SHh 7% D R
Yo 2 EYEE L R L, [ leaving group ¥ (1 5
NK-121, CBDCA, DWA-2114 R {1 3t:@H %\ pf
carrier ligand DZEIC L D TN FNOMIZ L &b £
WEHIBBEE N,

#;OEF

AR —EBIE I HE AN H MG E 8
B, 12k o7, b, EWmrEsty, ERBERE
CHEMATESE L OALE B, EHENSE
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RS2,
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PHARMACOKINETICS OF CISPLATIN AND NEW CISPLATIN ANALOGUES
IN EXPERIMENTAL ANIMALS

MASAAKI OKAM()TO, AYUK() TAKAO and }I[ROSHI FUJITA

Department of Bacteriology, School of Dental Medicine, Tsurumi University,

2-1-3 Tsurumi, Tsurumi-ku, Yokohama 230, Japan

An equi-toxic dose of cisplatin (CDDP) and its analogues, 254-S, NK-121, carboplatin (CBDCA)

and DWA-2114 R, was administered to rabbits and sarcoma 180 (S. 180) bearing mice, and their
pharmacokinetics were compared. After i. v. administration of 5 drugs to both experimental animals,
the total platinum (T-Pt) was lost from the plasma in two phases, a rapid a-phase, followed by a slow
B-phase. The intensities of protein binding in vivo were strong in the order of CDDP>DWA-2114 R
> NK-121>CBDCA >254-S, and similar results were obtained ix vitro. The protein binding ratios for
each drug correlated significantly (P <0.05) with the pharmacokinetic parameters, as did the clear-
ances of T-Pt and filtrable platinum (F-Pt) in S. 180 bearing mice, the half lives (4,,a and £,.8) of
T-Pt and F-Pt, and the rate constants (K 12 and K 21) of T-Pt in rabbits.



