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Abstract-A new series of highly water soluble platinum(IT) complexes[Pt(I)(DL-2-hydroxy-3-methylbu-
tyrate)(rrans-I-1,2-diaminocyclohexane)] (PC-1) and [Pt(IDL-2-hydroxy-3-methylbutyrate] (cis-1,2-diaminocy-
clohexane)}(PC-2) were synthesized and characterized by their elemental analysis and by various spectroscopic
techniques|infrared(IR), *C-nuclear magnetic resonance (NMR)]. fn vitre antitumor activity of new Pt(I)com-
plexes was tested against MKN-45, MKN/ADM and MKN/CDDP human gastric adenocarcinoma cell lines
using colorimetric MTT[3-(4,5-dimethy! thiazol-2-y1)-2,5-diphenylietrazoliumbromide] assay for cell survival
and proliferation. PC-1 and PC-2 showed active against MKN-45/F, MKN/ADM and MKN/CDDP human gastric
cancer cell lines, and the antitumor activity of these compounds were comparable or superior to that of cisplatin.
The nephrotoxicities of PC-1 and PC-2 were found quite less then that of cisplatin using MTT and [*H] thymidine
uptake tests in rabbit proximal tubule cells, human kidney cortical cells and human renal cortical tissues. Based on
these results, these novel platinum(Il) complex compounds(PC-1 & PC-2) represent a valuable lead in the devel-
opment of the new anticancer chemotherapeutic agents capable of improving antitumor activity and low neph-

rotoxicity.
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gioupL 84, dAHA, WAl & uFo
(Tashiro, 1983).

Carrier ligand®] o}9l-2- at@Ae] F493 2471
ot &, WF3A 7L DNAA fa‘ﬂ] 7.=ﬂ_-ﬁa & o oluluiH=}e]
2ol 93 DNAAFE -2— s (Adie 5,
1984) DNA7} ﬂl@}%}/ﬂ o 71-113_ ooz WA &
Mollm kg Ng Fez ~—,——f1‘—‘1 o, o= carrier
ligand?] #stgAde) uwle} DNAs} 2&heh o Abzzakgol
el A =3 M2k HFFe] 2hE 7o) Fretahad e
EHHezr RBelel FEF carer licand2A  1.2-
diaminocyclohexane (¢]5} DACH)2 w9 A 2. sf= W
A7) dgEAde] 9l ZeE BT FHeol QI (Clear
& 1973; Connors 5, 1972; Ridgway, 1977).
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lo =z zl_g_ﬁ]__-,—r__ a1l 01:!‘1 Agz LHC'H To:]; 1]
Furs £38) F leaving groupe] 7HE-E) 2}
Ha ] 14154171 DNASH 7 §hs}ed H‘ﬂ%‘ A e
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whelr] Eehado] ot WM FAle] Adels HHE

o] et 52 7}A] & leaving groupe] M-S Do g 317 ¥
E]- "rrEﬁP leaving group2.® FE=31 Q)+ diphosphine

1=kl 1,2-bis(diphenylphosphino)ethane(DPPE)3  1,3-
bis(diphenylphosphino)propeme(DPPP)% Susan 5 (1987)°]
Au, Ag, Cus9 F£3AZE 44 i,—].o% 2 g e AME)
A} FEFF leaving group L2 2T F B} ¢l

g, DACHE carmier ligand2 S Wi F3bx)e] s}t
o] ?i3led Connors (1972), Clear (1973), £-2 dichloro]
o] WFAAE P8l 259 Aol HBled ATt
vt gl Kidani 5 (1985)2 trans-/Al, trans-dA, cisA)
2] 7+ olAA F trans--DACH®FE A®lsle] leaving
eroup22.4] oxalic acid®} malonic acids% 9H-2-Al7#H 7+
7+ Pt(oxalato)(trans-l-DACH[I-OHP] 2} Ptimalonaw)(trans-
I-DACH)[]- PHM]% A (Kidani =, 1986: Illaoaki 81
Kidani, 1986)5}1.25, o] & UAA|% Zo] 9l LOHP
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Back 5 (1997)2 trans-I-DACH®} DPPES <] AL&
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-2 CDDroj ¥ 3he] R4 3] 25180 -& 323 v} 9lv).
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L. carrier lignadZA] DACH®]| trans-I3] 2} cisA] &
leaving group 2.2 A% DL-2-hydroxy-3-methylbutyric acid
(HMB)S AR8-3led 84 23w 9]zke] W) ol
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o 3hl FAFEF(K,PCl) ) trans-I-diaminocyclohexane
(rans-I-DACH) % cisdiaminocyclohexane (cis-DACH) Z1=]
il DL-2-hydroxy-3-methylbutyric acid (°]3} HMB& )2
AldrichAk2] 71-& A48l

Insulin, trapsferrin,  hydrocortisone,  prostaglandin = E1,
triiodothyronine % 716} AJ9F2- Sigmarle] A|E-& A3}
%125, DMEM®} RPMI medium, soybean trypsin inhibitor
= Life Technology (Grand Island, NY)ZE], collagenase
VX Worthington (Freshold, NY)2] #| &2 2831}
Iron oxjder Cook®} Pickering (1958)8] #hile] ulz} A&
gk iron oxide BTFEAE AlEslr] Fle phosphate
buffered saline (PBS).2.2 &AM 5)od AP e) Al&-sleiv),
HESE ¥ PMEF

A#e] A48 TES AF 1.820ke?] 71EZ 2}
ek ARE AgANRRS TYARR ALSET
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23 +2°Ce] A ALA] s]-aiu-. MKN-45 91| ) QHA) 5
(MKN-45/P, MKN-45/ADM$} MKN-45/CDDP) = <1x}
S AL FTAZRE 2o Lol AMeshalet

WM (DEA Eh

(trans-1-1,2- diaminocyclohexaﬂe)(dichlomplalinum([])—
[Pi(trans-I-DACH)CL] : K,PCl, 1.8 g = S~F7 30.0 miel]
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231370l rans--DACH 0.5 & FF5 15 mlo] -£3]4]
7 AA1%] 7}eka, 5% NaOHEH 2.2 pH 6.5 shed A
colA 32 mikshe] WA AYY BAEAL
FdelHalm 22 43 AT F AFAz B4
A 155 g% QUTHTEE 934%). Bell HA ¢hor] o
shg 52 F7] 8l ol = g-e] s
(trans-1-1,2-diaminocyclohexane)dinitrateplatinum(I)-
[P(trans-I-DACHY(NO,),] : Pi(trans-I-DACH)Cl, 3.82¢2 %
T4 10mle] ®EhAFS, AgNO,; 3488 FH5 100 ml
| £lAA Fohetgeh A2l 2447 T wHkA
7] & uheE-S FeleiFste] AAHE AgClE: AlA Sk,
AAdg Aed F FERATIG . AT HA4AN S
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et
[DL-2-hydroxy-3-methylbutyrate](trans-1-1,2-

diaminocyclohexane)Pi(Il),[ Pt(trans-1-DACH)(HMB)(NO-),

(e 8} PC-1) ; Pt(trans-l-DACH)(NO;), 2 g2 555 10ml
o 238l &-Ael] HMB 166 mgs oFA|E 20 mlel]

A7) g aksiRy TSGR 207 AR F
AYERo ST fANL FAATA)] PUH B
L d3 B2 AAA 3] WAAA [Pitrans--DACH)
(HMB)] (MW. 428) 12¢ & g} Bl 520 oA
= g olghg Tk drgol At
(cis-1,2-diaminocyclohexane)dichloroplatinum(I1)-[ Px(cis-
DACH)CL] : K,PtCL(M.W. 415.11) 2.5 0—- S 200m1
o S3lAA WHEE7)e] WA, cis-DACH 2HCI 113 g
FFT 20 mlel] -E3AA WA Z e AR S -@73
B2 3G4TTAY glass filterE S35t FelodFsla S5
22 ode W AR 6}04 [Pt(cis-DACH)CI2] (M.W.
3802) 2.1 g& FUHFEE 91.3%). ©] E2L B §
&= 7] ghon sk L°l F7)Eol ol = el STk

(cis-1.2-diaminocyclohexane)dinitrateplatinum(II)-[ Pt(cis-
DACHYNO,),] : #12] Al A edeiZ] [Picis-DACH)CL,]

1.0g5 253 wh3-87)9] 75 250mle] A2 F
AgNO; 89 g& 275 10 mle]l ﬁﬁﬂf\lﬁ HPi% 7)ol &
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[Pi(cis-DACH)(NO;),] (M
AL gl goleht o
ARHEEE 90%)
[DL-2-hydroxy-3-methylbutyrate](cis-1,2-diaminocy
clohexane)Py11) : [Pt(cis-DACH)(HMB)] (o] 3} PC-2): $1£]

TA oA doelF [Prcis-DACH)NO,),] 1.5S &F4

(11

2] {MEHE M=y 93
15.0 mleY 48]33 HMB 115 mg& acetone 30 mlol] £-
%Hf\] 7 o] £H.g wakslEA FrFslR . 2A2F WhEA

F Zkst owrﬁM %HHE S A e RS B DA
/‘ﬁ Ak A BA FFT2 AAAE [Pcis-
DACH)(HMB)] (MW 428) 0.7 ¢& 4} o] 4L &
o] 45510 acetone ¥ ethanolFell k7t S8t

M| Z=HH 2F

E7 9 92T A 2] i : Chuog 5 (1992)
4 Jung 5 (1992)9] Whgel] Fshe] AF 1.820ke] B
77] = cervical dislocationel] 2]3ed X ARAIZ] w2, 4

2 RES3} A AAL A& AlE9L Ea].oq
%l'—(s'%"’—ﬂ (phosphate buffered saline, PBS, pH 74)&
ste] A2 g ohS DMEFI2(pH 7.4) #loFed el ¥
Dounce homogenizer(type B pestle)® homogenizeA] 7] .
HomogenalcS 253 um mesh filtere]] S3}A| 7] 83 um
mesh filtere] 2o}2 A =337 AFF3A S DME/FI2 ek
olo]] &7 vlf ALF-3]%E= magnetic stir barZ AF-E-5}ed
A7t ot 2 A F soybean trypsin inhibitor(0.025%)%}
collagenase(0.123 mg/mhyS o] 287 A 2ofA{ wickst
F, insulin(S pg/ml), transferrin(s ug/ml) 2 hydrocortisone
(5x10°M)& H7}5t DMEF,, wiaksie] B-4-X7 Az
A ek Aol BRI CO, wiok7)el] 37°CE 257F )
¥ttt

AAle] A} A9 M2 wfeF : Jung (1992) 52 W
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penicillin G st1eptomyc1 ng 3= DMEFI2(pH
74) medium®2 4 3] A|#H &} F th2- renal capsule
S A ABI messe AMEsle] 4lu|Ewk 9FA A= F
T Abef 8hel A1 homogenizedte] 97 #k2] DME/F,,(pH
7.4y mediumel] A7},

Trypsin inhibitor2} collagenase(10 mg/ml)= 0.2 mld %
I 287 Aoea] wiefit F 1% [fetal bovine
serum(FBS)S &3 DME/F12 medium ¢ H--4A] 7] <]
w o FA Alell AFET 37°C CO, wiF7]olA 257k wiok
sk,

MTT Aol &J3t gt 84 AY 4% HHEFE
-2k 2109704 10% FBS 2 100 unit/L®| penicilln G
streptomycin(100 mg/L) S 718 RPMI vl eF} 20 mi
o]alzled 37°C, 5% CO, wWioF7]ell Al wi<kaiaiet. o

82 A 3] 1000 rpmel]l 5 £z HAE= sk HE
12 ohE RS TEIGE T HE FATRL Al 4Y
| kAl wix]2 FEEE 3 10cell/ml FEE A3k,
A E BZIDEAE 5 pM FE~500 M 552 FHE
1:]- 96 well titer plateel] 4| Z &
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=2 AA 0.1 mE 718l 48 Az F<F wiakstedvt. uf
oFal&o] 2 myml% e MTTEe] 005mig 7hshx 3
Zﬂ-’zf,r-g £33 A7) ©E ELISA Reader® 540 nmol| A &%
-2 2Rsgel v T FER CDDPE AHESME L 7
Aglel TUg A5 A vk AEFL S HExFoE
sgen), 9L ohee) A Tz} %2 depiet
(Mossman T, 1973; Shimoyama 5-, 1989).

F

S B (%)= (1-AY] FREAETY FHE)x
100

MESE AH

MTT assay : 57| 2172] TN = AJa)H e} ol
2] =AM L) LX)kl o]sle] wiokd ZHzhe] HE
E o] &3te] A&t oy g4 APeM AAg MIT
assayot -2 Wil Foled AL Arsg o §4
gt AbEAle] 25t N EFAE A s,

SH-Thymidine incorporation§ : & z}uljofsled 70
A 109 3R E7) A4S ZN eI AL Y
Aol AHA A=A MEE 24 well plate]] ZF well™
10704 A8l 1417 Fob vkt ohA] o 7]
2k well 7 50 pME =5 MFIDEAAE 71k F 37°C,
5% CO, ¥iak71ollA 48417k < i ekstsd el | uCi/mi
=2 *H-thymidined 7}gt ©h& whA] 24A]7F 591 vf
eFELT wrypsind ] 3fe] X2 MEE 10% trichloroacetic
acid % PBSE A|&3F o}2- 0.5 M-NaOHZ 7}3}led 37°C
oA 2417k Eot £&AF) T 0.5 M-HCLE F34A)7] F
scintillation cocktail 10mle] §-f-% scintillation viale]
0.1m¥ 7 B-counter® FAsIv} BRFERE
CDDPE AH&-slolem A gle] SLdd 2R wioF
3 AEE dEz+e2 o] 100% thymidine GHEE
B9, 72+ el ulE thymidined ] &2 8] M E2]
E—""E'_" T3tsiet.

_E.r-r'__

SERE

W) ZHAel g

[PtCly(trans-I-DACH)] % [PtCly(cis-DACH)IE ¢]®] X
I (Kidani, 1985)% ] 9l o] wle}l gAdslget of
3L I AAY BYEA Fo 84l det
M CIrHEE NOyE A3A#H ¢844 [Putrans-
DACH) * 2NO,], [Pt(cis-DACH) - 2NO,|Z 3lie}. o 7]
HMBE [:12 HF-ATA [Pt(trans--DACH)HMB)] - 2NO,
%} [Picis-DACH)HMB)] - 2NO,&] &gkl 914 W=
AE g e 1 94 HEE= Fe 1 3 2o

E F5hE2] IR spectrad] #g7]el L F ghpet

H, H
NH Nf £l Nf NCs
o —_ _—
K,PiCl, + N/Pt\ N;t\
N Hp B, cf b, NO
_CH, G Hy
IIMB W K H
2 M H
i N, p—C H s N N o—ci
A | AN |
N Qg—Cc=0 N 0—C=0
H, A
(PC-1} C-2)

Fig. 1. Synthetic process of PuIl) complexes containing 1,2-
diaminocyclohexane isomer and DL-2-hydroxyl-3-methylbutyric
acid.

DACH : trans-/, cis-1,2-diaminocyclohexane,
hydroxyl-3-methylbutyric acid.

PC-1: PuIN(trans-I-DACH)(HMB),

PC-2 : Pt(IT)(cis-DACH)(HMB)

HMB : DL-2-

3C-NMR®| #4& o2 2.

IR(KBr): e 3600-2800(b) ; NH,, 2850(m) ; CH, 1630 (s);
C=0, 1410(br s);CH.

'H-NMR(500 MHz, DMSO-Dy);4.20 (d. J=5.5Hz, 'H):
C=0CH, 249(m, 1H); CH-CH3, 2.92(ABqg, d, j=14.,
35Hz, 1H) and 2.67 (ABq, d, J=14.0, 90Hz, 1H);
2XCH-N, 141(m, 4H), CH,-C-N, 1.34(m, 4H); CH,-C-C-
N, 1.01(d, J=7.0 Hz, 6H); C=0.

BC-NMR (125 MHz, DMSO-dy) : § 179.9(C = 0), 76.4CH-
C=0), 41.5(C-N), 32.3(C-C-N), 24.6(C-C-C-N), 17.5(CH,).

In vitro EE
Q1A $1A 5 o] MKN-454] Z2] zj A3 (MKN-45/
Pyl T3t PC-15} PC-29] SptE e 50 pME o A F-

B Cl 63.5% 9} 628%2A H4BAE 193 500 1M

Table I. /n vitro cytotoxicitics of new platinum (II) complexes
(PC-1 & PC-2) and cisplatin (CDDP) on MKN-45 human gastric
adenocarcinoma cell-lines.

CCqp(pM)
Compounds MEKN-45/ MEKN-45/
_ L) N
MEKN-45/P ADMY) CDDPY
CDDP% 27243258 265+4.13 27.7+x351
PC-1" 249 +354 268377  28.1+x402
PC-28 21.0+11.56 258+325 285x3.58"

CCs, indicates mean cytotoxic concentration with MTT assay,
a) wild type cell,

b) adriamycin-resistant cell,

¢) cisplatin resistant ccll,

d) cisplatin,

e) Each value is the mean = S.E of five experiments,

) [PLID)(trans-I-DACH)(HMB)], g) [Pull)(cis-DACH)(HMB)].
#Significantly different from cisplatin-control(P<0.05).



Table IL. In virro cytotoxicities of new platinum (II) complexes
(PC-1&PC-2) and cisplatin (CDDP) on proximal tubular cells of
rabbit kidney.

U jEbe | MeR| NS o

Table IV. Effect of platinum(ll) coordination complexes(PC-1 &
PC-2) and cisplatin(CDDP) on *H-thymidine incorporation into
primary cultured proximal tubular cells of rabbil kidney.

Compounds CCsq(M) PiCY P-values
CDDP™ 247 +3.61% - -
pPC-19 2125 +£29.02 8.60 < (.01
PC-2¢) 229.3 + 31,40 9.28 <0.01

a) the ratio is the CCs, of the PC divided by that of the cisplatin,
b) Cisplatin,

c) Each value is the mean + S.E. of at least five experiments,

d) [Pu(II)}(trans-I-DACH)(HMB)], e) [Pt(Il)(cis-DACH)(HMB)],

Table IIL. In vitro cytotoxicities of new platinum (X) complexcs
(PC-1&PC-2) and cisplatin (CDDP) on renal cortical cells of
human kidney.

Compounds CCsp(uM) p/iC P-values
CDDPY 23.4 + 3,429 - -
pC-19 227.6 + 34.50 9.73 < 0.01
PC-29 235.7 + 36.18 10.07 < 0.01

a) the ratio is the CCy, of the PC divided by that of the cisplatin,
b) Cisplatin,

¢) Each value is the mean + S.E. of at least five experiments,
d) (Pr(1L)(trans~l-DACH)(HMB)], e) [PK(II)(cis- DACH)(HMB)]

FTEE HANeEE 24T vt 43R0 EXql I EIL 9
st @7 Hxekgel CDDPe} 5T AEFAHENLE
e 9ot

Adriamycin(ADM)o] WA A E£F-¢9] MKN-45/ADM¢]]
= 5} ek B MKN- 45/PA .8} T)\].w]- akﬂg Bl
o, o]} Zh2 WAkE MKN-45/p A E£2] ADMe|| 3k
WA 7 AS W) HA ] S A= el
DE AoE Bl

CDDPe] WAS el MKN-45/CDDP A %2 A
S CDDPe| BE FXEelA] gt e] zhpalddeA
Hey AstEe] glglent Az g I Felle
G2 WAE Helr] &% 35Ad MEeMel falst §
2 d & x5k TH(Table 1),

MEME =M

E719] ZHA = AT X g B4 MTT £4
el g Erle] T ko] ek NEEZALS
Table 11 o] A|A]gk vie} e} A 20| gAIE WG4
el PC-13} PC-28] E7] TAxT A A Eef =3 =
THEZARAEG FE (CCyyE 212.5uM} 2293 uMEA]
CDDP2] 247 uMel| H|sle $2]314] (P<0.01) *& =
A& Bl

H-Thymidine incorporation’d &l 2}t E7]e] 9|4
X3k Azl gl B4 Table Vel vehdl vle) o]
CDDP] M2 A #-£(8.6%)l v[dke] PC-13}+ PC-22]
AFE e 4 56.0%8) R7%E EE

3H-thymidine uptake

Compounds (cpm/10° cells) Uptake rate(%)
Control 574.3 + 65.7 100.0
CDDP 495+772 8.6
PC-1 321.6 2404 56.0
PC-2 3370445 58.7

Concentration  of platinum(Il) coordination in culture
medium : 5x10°M

Valucs are mean + S.E.. All the incorporations were determined
in triplicate.

PC-1 : |Pt(Il)(trans-/-DACH)(HMB)],

PC-2 : [PuII){cis-DACH)Y(HMB)],

Table V. Effect of platinum() coordination complexes (PC-1 &
PC-2) and cisplatin(CDDP) on *H-thymidine incorporation into
primary cultured cortical cells of human kidney.
“H-thymidine uptake

Compounds (cpm/10° cells) Uptake rate(%)
Control 5817674 100.0
CDDP 45169 7.8

PC-1 336.5£385 57.8
PC-2 361.7+41.0 62.2

Concentration of platinum(II) coordination in cullure medium :
Sx10°M

Values are mean =+ S E., All the incorporations were determined
in triplicate.

PC-1 : [Pull)(trans--DACH)(HMB)], PC-2 : [Pt(11)(cis-DACH)
(HMB)],

Aol AMEWR HHE7F 4F3] Eob, A=y HFHA =
E7| A o] A7 A 54 o] AA 3] ket

oIx|e] MAMmEMEYN e 54

MTT assaysbd ol 218k 2179 A4 A=A x o
& 5442 Table el Ve CCys 227.6 uM(PC-1) &}
2357 uM(PC-2)Z4] CDDP2] CCy, 234 uMell H]sted -f
218k (P < 0.01) 9k

Q1A 2] A =)AAM Ee gt 2+ ZA| 2] SH-thymidine
4% HE7}F PC-191A 57.8%, PC-2% 622%E A CDDP
AEE 78% wsted 82 8A(P<0.01) A e}
Q1A 2] AN Tl Wk FAJo) CDDPel| ¥l3le] §-95}
A keh(Table V),

[
[

(DA e FAEAL carier ligand2}l leaving
group= W FAZof whet GotgAd, 84 9 A el
2 L FA Elu}(Taslmo 1988). WF)22FgtE ol A

leaving groupe] goj=l | F£9F2) DNASG 7] 9] thiol?]



96 Jee-Chang Jung et al.

F 7HAI e AAANESE 44 2 & ez
(Appleton -5, 1989; Bradleys, 1982; Day%-, 1980; Royer-
Pokorag, 1981; Stone%s 1974; Zhongs, 1990), o] &} 2+
-2 g e B glo] SARMES velyA 5
LR d#A 9lv) oML ® Mol leaving group
olghgHe] UGB vheh=d glolN Fedr o
3 4 Sl 2t 1Rl 1 2 3

Foll = M2 DNASE cross-links}z] e oh2 A Ak
A Agsle] ZA4L oz & g3 weE
leaving group®] olE&o] Huw U aINE 3=
g ¥ opzh AYEAES L 07)7] Aol A= wja
2 g7 o],

CDDPE A8 WFanata)e] 4l
2 ql 7|32 o}z = &s)7) a—;?ﬁzﬁ NA grer} 2l
e As|delt A7 sulthydryl group?] 7+
Aot AFAE SlE 8 °] AR g Foe)
Tk BA e in viwoo| M THAH m AT E e
S Z]'iﬂﬂ £AHE e FHe® nRe] 214 HF
of ol2fe] flgle] 9l& 2= AZET} (Mejjers1982;
Levig, 1980).

CDDPell 9]3te] dejrlz 417ke] &AMESel gk o
T-2A] Dobyan% (1980)-> < %] 41322 S3 segmentel]
W M3} Aol dg BEF vl gl Gonzales-Vitale
T (197D A AxAE o83 ATFol|M F3
°| distal tubuleef] Uolg& B AstT glony T A
I WA m T 2R &abe] AZTE FARE gl
(Porter<-, 1981 : Jones = , 1980).

o|z]8l AEAE ‘§'°]7 25} wH oz CDDP2] F<F
HE 283 B Fgo} nmnmtol 283 WR-272]
7 ZEE sulthydryl®] o] ¥t oluz} diethyldithiocar
bamateE F-oj3t ¥ 1150] S{l‘-‘—](Glover 5, 1984, 1986 ;
Bodenner =, 1986).
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3 E #AZ 7S l #7t Tge) 227 20}
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e S Tl 2o A HES) ] s
A shale olete 2l 7.=iﬂ- VY eR AL o
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A FA oL} AlAZA L A7 7] vl F5 A 'Ake)
7}eHA Vehs Tx-ﬂ:,g ol A7IEI glvt (Field E,
1994 Ettinger &, 1994).
= & A7 AR AE Ry T
v} o] 54 (ototoxicity) B Al SAdel #
% Hhz olA]"l CDDPY 22 I E )
(ung &, 2000) in vitro AT 213 AL #HA

_IEL
EY
B

r

,_.
lo

— Rl

o 3 ofy

4470 Az Pk AL dulsle ARG A
et
AW obiel A4 B4 FAs7] A in vivo

A% g2 24 Wefo} o 'I-HH"J:% oJv] Zdd
H}. OH:]. ;J-q %(Eyy])oﬂ/q
A k2 Chung$- (1982)0]] 2] 104 ilz‘ai B g)e
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254 AR HE QA AL B 7ol 44
4% A S 3 zokiel CobPe 2

Mz ool M ol 718 M Z5A S Byt
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(cis-DACH)(HMB)|E T84 erd, o5 w24 <)
Wt Ak @A, E7)eh qlAe] Aol Me] HlERE e A
o B4 9 QA A4 Az At A5 T
CDDP#} ®]aL 7] B3} e},
Jung & (1994: 1995y =23 %J%“é S ADAA <
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