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Synthesis and Nephrotoxicity of Pt Complexes as Antitumor Agent

Keun-Im Lee and Kyu-Ja Whang*
College of Pharmacy, Sookmyung Women’s University, Seoul 140-742, Korea

Abstract— Several Pt(II) and Pt(IV) complexes of N,N’-bis(2-hydroxyethyl)ethylenediamine(2-HEen)
and N,N’-bis(2-chloroethyl) ethylenediamine(2-CEen) as carrier ligand were prepared. Water soluble
Pt complexes were also synthesized by modification of leaving groups. The cytotoxicity of these
compounds against leukemia L1210 and P388 cell in vitro were examined. The Pt complexes co-
ntaining 2-CEen showed more effective cytotoxicity than those containing 2-HEen. Through the
nephrotoxicity tests on the primary cultured proximal tubular cells of rabbit kidney and human
kidney cells in vitro, Pt complexes with 2-CEen showed higher than those with 2-HEen which were
consistent with cytotoxicity but showed very low nephrotoxicity compared with cisplatin. Also the
values of BUN and creatinine in serum of Pt complexes were reduced remarkably compared with
cisplatin, therefore it can be concluded that new Pt complexes seems to have much lower neph-

rotoxicity than cisplatin.
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carrier ligand: &<t 249 7}x B oh]g} 3F
28 eSS FASE 7] Wl FeAde] e Al
ol 93 £3-5 el = carrier ligand & 3=
o] FQ3}r}. 2 cisplatin. WA F%ol| ILAA
£ JehgA] g Bk olYE) cisplatin®.E X 8§ &
g el 2] B3l Fokdl 848 AEA B
3 ot AAE Je o 13449 A 4
Asg Bxo2 3 RS Wg FHAyE AdEn
glct. 2 d#° % carboplatin®*® oxaliplatin (1-
OHP)"® F¢] A 24 HF(ADA 7} QL= L
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1,2-cyclohexanediamine((rans-1-dach)2- carrier li-
gand 2 g NIH(IV)2}H] 9] 39t G397} B =y
o] 8ol HZAV)ZAEA tetraplatin cisplatin W
A3 L1210 celld] A& veh =] 3™ cispla-
tinzh= AWEE7} o2 Aol M ¥ 2* ipropla-
tine o]u] YAAFL Ul 583 FEE
A= c}® 2B g dq}t Aol Jx f FF
¥ Eo| #AA == carrier ligand$} 44, A
A, 9 EAd 93-& v]X& leaving group W3}
Aoz AW 3t ANE Folx FAE A% WA
AsA1 B 2t ope} 443 A 43S A VM
F e WFHAE AT F dSHeIP

o|o]] etz Al 2 423t nitrogen mustard2]® 2-
chloroethyl”]5 7}A]+= ethylenediamine f-%=4)&
carrier ligand 2 3H= W3 24 2 WZ(IV)ZA1S
FAstoAck. =3 B Bapxq) W2 2 A E
Nuts B2 0 2 leaving group< nitrate, sulfate %
1,1-cyclobutanedicarboxylate 5 -] t]¥ 43| x7}
Z Aoz WA A Sl T} o[ R TH o BE
3ot Ao WHsE FHEFo =M, S HFAA 9
Fagog 4zl A A5HE AR 5 e
A zA} A3t

Ak % 217

K.PtCLx th}91H 3% Aldrich Chemical Co.,
N,N’-bis(2-hydroxyethyl)ethylenediamine, Cispla-
tine= Aldrich Chemical Co., Trypan blue stain,
RPMI1640 medium, Fetal calf serum R Penicil-
lin-streptomycin® (10,000 unit/m/)+= Gibco(Grand
island, N.Y.), Dulbecco‘s Modified Eagle‘s medium,
ham‘s F12 medium 2 Soybean trypsin inhibitor+
Life tech(Grand island, N.Y.), Collagenase+= Wor-
thington(Freehold, NJ.), MTT A]e}& F<qishslo
T4, Urea N-E kit9} creatinine kit+ °3-%-#)2F2]
AL AH2-3lg e, 7]7]+= IR spectrophotometer+
Shimadzu IR-435, Atomic absorption spectropho-
tometer+ Perkin-Elmer AAS 5100, '"H NMR spe-
ctrometer+= Bruker WP 80 SY, Freezing dryer—=
EYELA, Tokyo Rikakikai FD-5N, CO, incubator+
New Brunswick Scientific Co-24, Centrifuge+- Ivan
Sorvall Inc RC 2-B, Electromicroscope+ Olympus
CK2, ELISA reader+ BIO-TEK Instruments EL

312e & o)g3}%ic)

A gl AH4-§t FE-L& Sprague DawleyA| 9] AF
160~210 g¢] ¢4 W E9} AF20~25Kge 7tES
AHE3lglom AtekgAAlge] n¥Alg R B& A
$20] AR 259 271 2HH ARSAlAA
etk A $EL 237 AYA $7d) S
AT Aol AHSstgm AL 23+ 2T A A4
slsich

Ay

B

carrier ligand 24 N,N’-bis(2-hydroxyethyDethy-
lenediamine (¢)3} 2-HEen)& &WEAZ 3o N,
N’-bis(2-chloroethyl)ethylenediamine (¢]3}2-CEen)

£ Ishidate Sl &3 W™ o 2 §Alsigch

ClCHngz-N{ /X X: leaving group
N /Pt\ Cl, NOs, SO,
(CHy),

CICH.CH,-NH X

1,1-cyclobutanedicarboxylate

Structure of Platinum(I) Complexes

Cl

CICHCH,NH | C
P -
(CHy, > Pt
~ ~
CICHCH-NH | ¢

Cl
Structure of Platinum(IV) Complexes

Dichloro[ bis(2-hydroxyethyl)ethylenediamine-N,
N’Iplatinum(Il) [°}3} PtCl(2-HEen)]

K:PtCl, 500 mg(1.20 mM)-& & 5 mlel] Fo]iL 2-
HEen 177.7 mg(1.20 mM)-& & 5miol $31A1# A
oA 5A7k ankgE ¥ AAE 43y JAE 97
ate] Asko] B3} EtOHZ A A F Zsistel 50
~60CA A Ax3 G TH85.7%).

IR(KBr, cm™%) 3278,3125,2872,1448,1056,696
Anal. Caled. for C¢H,N,O.CLPt: C,17.40; H,3.89;
N,6.76 Found: C,17.28; H,3.97; N,6.72
Dichioro[bis(2-chloroethyl)ethvlenediamine-N,N’]
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platinum(II) [ ¢]3} PtCly(2-CEen))

K:PtCl, 500 mg(1.20 mM)-2 & 5miol Zolx
2-CEen 310.8 mg(1.20 mM)-2 & 5m/ol| £33},
10% NaOH £ o 2 ul-g-o1¢] pHE 7022 243}
thE 24A17F Aol A ke ¥ A 34 A
oJg}slo] Aefe) B3} EtOHZ AH3 F 7313)s}el
50~60Cel A 24]7F A=3}4HB80.9%).

IR(KBr, cm™) 3450, 3145, 2960, 1447, 1055, 672
Anal. Calcd. for CGHuN.CLPt: C,15.98; H,3.12; N,
6.21 Found: C,15.85; H,3.08; N,6.12
Dinitrato[ bis(2-hydroxyethyl)ethylenediamine-N,
Nplatinum(I) [¢)3} Pt(NO,),(2-HEen)]

PtCl,(2-HEen) 500 mg(1.2 0mM)-& & 10 mlol] &
g5}y AgNO; 402 mg(1.18 mM,0.98 eq)S 7}slsdich
Hh-g-oll- 2 x}53-8-7) 0| A wubsbe A] Aol 4] 244]7F
WHA1A AgCle AFste] AlAse oAE Zstst
A FH FHAFIL FF5HE FA Az
(48.8%).

IR(KBr, cm™") 3386, 3142, 2878, 1503, 1380,
1054, 825 Anal. Caled. for CeHN.OsPt-2H.O: C,
14.32; H4.01; N,11.13 Found: C,14.28; H,3.23; N.
10.92

[ Dinitrato-bis(2-chloroethyl) ethylenediamine-N,
N’] platinum(l) [¢])3} Pt(NOs), (2-CEen)]& Pt
(NOs); (2-HEen)¥} ¥ wHoz A3t
(40.3%).

IR(KBr, cm™") 3448, 3143, 2956, 1508, 1380,
1060, 838 Anal. Calcd. for C¢H..N,O:ClLPt-2H,0:
C,13.34; H,3.36; N,10.37 Found: C,13.55; H,3.00;
N,10.68

Sulfato[ bis(2-hydroxyethyl)ethylenediamine-N,
N"Jplatinum(Il) [°}3} PtSO,(2-HEen)]

PtCl,(2-HEen) 500 mg(1.20 mM)< & 10 mie| &
3l Ag,SO, 369 mg(1.18 mM, 0.98 eq)2 7}3}5]
o} 9hgY- & ApsF87]ol A wukshH A Ao 24
A7k WHEAIA AgClE Azhale] AAST Hotg 7
satell A FbEEAZch w5 EtOHE 7135k
A3 W NS st PAE 7k EtOHE
A A F zhatstell 60CA 32319 tH24.5%).

IR(KBr, cm™") 3385,3157,2880,1448,1220,1056,619
Anal. Calcd. for CeHieN2OsSPt: C,16.40; H,3.67; N,
6.38 Found: C,16.66; H,4.06; N,6.14
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Sulfato[ bis(2-chloroethyl)ethylenediamine-N,N’]
platinum(II)

[o])3} PtSO.2-CEen)]-& PtSO,2-HEen)¥} 5
3 upfo 2 A8l th32.2%).

IR(KBr, cm™") 3422, 3128, 2956, 1448, 1120,
1050, 620 Anal. Calcd. for C;H.N;O,SCLPt-H.O:
C,14.58; H,3.26; N,5.67 Found: C,14.58; H,3.18; N,
5.63

[1,1-cyclobutanedicarboxylato(2-)-0,0’ ][ bis(2-
hydroxyethyl)ethylenediamine-N,N’]platinum(IT)
[ol3} Pt(1,1-CBDCA)2-HEen)]

K:PtCl, 1.5g(3.61 mM)-& & 30 mlell Fo]a KI
3.6 2(21.68 mM)2- 713+ ¥ x}sh3lel] AellA 30+
7b wg- A ek WS Figkslel Ak 2
AF= EtOH 45 miE 718l 4841712 sfelo] KIE
oJ7}5led A Azt oJ 9] K,Ptloll 2-HEen 540
mg(3.64 mM)E £3X 1A AA3 sskdch 5412
Al ol 4] vk AlA Q& Ptl(2-HEen) 1 g(1.67 mM)
& & 20 mlo] EHA)F) L Me,CO 5 m/Z homoge-
nous suspension>. 2 W& F Ag,SO, 512 mg(1.64
mM, 098 eq)-< 7}3tdch AA w8 100 miE
st 24710l A 24417 wHEAIA] TR AglE o
Fate] AAsL A& FHekstel A 50 mIE F5A)
Al 9 1,1-cyclobutanedicarboxylic acid(e]3}
CBDCA) 240 mg(1.67 mM,1.02 eq)& & 5mid| =¥
o) 3. Ba(OH),-8H:0 506 mg(1.60 mM, 0.98 eq)-&- &
7 4L 7pabaL 0T A 3027 wukat 3 Aol A
3087 ] ¥kg-A)#th A7 1,1-cyclobutabutane-
dicarboxylate-Ba$ 33t ¥51 PtSO«(2-HEen)
Lo 713 3 3087t uHEA1Al ¥ BaSOE H+%
1 oee 15~214)7F 2g3lell vHEAIR) o
35~40TCo| 4 A Z 3 TH27.8%).

Anal. Calcd. for C:HzOsN,Pt-2H,0: C,27.64; H,
464; N537 Found: C27.25; H4.69; N,529
[1,1-cyclobutanedicarboxylato(2-)-0,0" ][ bis(2-chlo-
roethyl) ethylenediamine-N,N'Iplatinum(Il) [e]3}
Pt(1,1-CBDCA)(2-CEen)]-& Pt(1,1-CBDCA)(2-
HEen)#} 543 wel] 3l 34331 cH32.5%).

Anal. Calcd. for CHxOuN-CLPt-2H,0: C25.81;
H,4.33; N,5.02 Found: C,26.07; H4.32; NA.84

Tetrachloro[ bis(2-hydroxyethyl)ethylenedia-
mine-N,NIplatinum(IV) [¢]3} PtCL(2-HEen)]
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PtCl,(2-HEen) 2 g& & 45 mldl] ¥e1]7]3 80T
2 71238 Cl, gasE E=4A1A uks-stgdct 90%F
ZF iR A v F 1087 3718 SHAA
) 2] Cl, gasE AAT F AL 34 JHEL o
Haled sl AL 299 B3 EtOHZ A3
3 Zhedstel 60T A 22315 tH634%).

Anal. Calcd. for CsHiN.O,CLPt-1/2H,0: C,14.59;
H,347; N,5.67 Found: C14.69; H,2341; N5.54
Tetrachloro[ bis(2-chloroethyl)ethylenediamine-N,
N’] platinum(IV) [¢]3} PtCL(2-CEen)-& PtCL(2-
HEen)#} 53 ubyel sl 43319 c78.8%).

Anal. Calcd. for CH.N:ClPt-H:O0: C,13.35; H,
299; N,5.19 Found: C,13.71; H,2.87;N,4.83

Dichlorodihydroxy[ bis(2-hydroxyethyl)ethylene-
diamine-N,N’] platinum(IV) [¢]3} PtCl,(OH).(2-
HEen)]

PtCL(2-HEen) 1 g& & 20 ml/o] #etA]7)3 44
Al A 70C 2 74231 A 30% H,0.K 7 miS 484
A 3lsle] ubg A &3 AFck 70TAHAA 127 ub
A7 o8 AsksEska WAzl EtOHE 7}
st A A& 3t sl 2z EtOHZ
A AJE F 50Tl A 2213 AR89 H57.3%).

Anal. Calcd. for CeHisN,O,CLPt: C,16.08; H 4.05;
N,6.25 Found: C,15.94; H,3.97; N,6.25

Dichlorodihydroxy[ bis(2-chloroethyl)ethylene-
diamine-N,N'] platinum(IV) [¢]3} PtClL(OH).(2-
CEen)]

PtCl(2-CEen) 1 g2 & 20 mid] E=A|7|L &
Aol A 70CE 7R-shaA 30% H:0.K 15 miE &
2 A slsle] uhg-d-g- -8R} 70T A 1417
Ll EARS S d gl o AR S o s B B R e
o 7}5te] 3L 50T A 2417 2255 THE0.2%).

Anal. Calcd. for C;HsN:O.CLPt: C,14.86; H,3.32;
N,5.77 Found: C,1449; H,3.38; N,5.68

In viroOj| A2 MIZ=A &3}

L1210 ¥ P388 leukemia cell 2X10°7§ & z}z} w)
A 2 mlE $-& culture tubed) o]Alsty o] d-& A
A= 3l 37C, 5% CO, EAs}ollA] vl dsisict.
294 % 4dA 0] 1200 rpm 22 587}k YA1E-2) 31
AZE Rox wixE msgc) 53274 4
ARl A WD) A 2 AFAV)FAAE 2

FTER 37CHAA 2417 AF AR I iR 23t 7
AL A A3zt ch 6d A Al EE tris-HCl $5A4(TBS,
pH74)2 2 343 0.08% trypan blue FH Yoz
Aol A w50l HEE F-5AA Q=
ol o)3] YA X} ALH EE B s} AHETE
AETATUE AH-3l 03100022 £33}
et oo} & dye exclusion methodE ©]8-3to
A& A EF-E 2R84 L1210 =+ P388A] Eof] Wi’
50% ZAANE=ACHANE T3k MEFAE}
AEZAA a3hE A& WA= RPMI
1640 H-2hull =)ol 1% penicillin-streptomycin2} (100
units/m)y& o] FASZ AHE-A] 10% fetal calf
serum< H7}skgc)

A=y o 2

E7 2= MuAEe HEo oixis I
—Jung 5] We® ZA3IS AF 2Kg F=9
7] cervical dislocation®.2 X AAA E7]9 Al
A A&k AFHoE A4S APBS)S F
43l A13F o2 DME/F12(1 : 1) siX & 54
Atk 05%AH8Hd 448 FYA F AAANRE
Akx|#H DME/F12 #jx]¢] Y3 Dounce homoge-
nizer 2 homogenize X Ft}h.

HomgenateE 253 ym mesh filter& %3273
83 um mesh filtero] 2olR Ax#A3} ATAE
DME/F12 wj Aol &7]2 A}~#+ magnetic barE
AHesle] A As el 1 A FE trypsin inhibitore}
collagenase(10 mg/m)E 02 m/4 Qi 287 AL
o)A wjFg F insulin(5 pg/ml), transferrin(s pg/
m/) @ hydrocorti-sone(5X 10-*M)& 37}5 DME/
F12 v z)ol] -5-A1A dA=A vl FA Aol 43k
AEF 194 i3 A& 90 o 2~390 &
WA w22 288 344 CO, incubatorell A 37C 2
2547k wjekalglcel. WXl Dulbecco’s Modified
Eagle’sODME)u 2] ¢} ham‘s F12v]x] & 1: 12 &%
3}3. 20 mM HEPES buffer(pH 7.4), 1% penicillin-
streptomycin®§(100 unit/m/)-& go] =AlsH )

3X10%cells/ml & 3]A4{F A) X 100 W-E 96 well ti-
ter plateol] 7}3la A% WFADEA H HHIV)
2§ 1% DMSOe9l| 3] 717} 10, 100 2 1000M &
2A% A 100 we 73kt 37C, 5% CO. EA)
3ol ] 48417} vl g3l 5 mg/ml =2 IHE MTT
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4 50 pi Zaksich thA] 4X7F Tl o)A
oF3li aspirationdld AHFHE AAZ df 1%
DMSO¢] &3l A]7]32 ELISA reader®. 630 nmell A
Z23ks]ch vl AE-L cisplating AME-3hc)

I A1 HZ9| HFoll o|xl= FE—Jung 59
S Wyste AR HA Fed e o #
AZHE AAE AEda TR 25E 7’ g
H FAE 3t e AW AgARke Fe
3to] @& o5 AN 8k} 017218 DME/F12 uj 2] o]
9 37 Dounce homogenizer . homogenize A Zit}. o]
3} A&§ MTT assay9} 53 whgo = Agsly
t}.

Sollof| cH3t HE— 2713t 39 " YL heparin
22 A3 FAIE AR Adsta A3 Yo
TBS9-& 1: 1 ¥ &2 73] 343 ¥ 1500 rpm ol 4]
10+-7F %28l A5 A9 buffy coatE A A3}
sich o]8id o ® do AHAHE 23] ukE-sle] A
YFHE 225 3F AAe) TBSY o2 A7)
2X10° cells/mio] EHEE )Mok A3l &
2% AT 100 WE 7Fska A HFADEA F
W ZH{IV)AA Y #F $271 1, 10, 100 2 1000 pMe]
HEE 7|3 oS TBSYo® 1miv} H%E gk
37Co A 3087 wi kg F 1500 rpmot| A 10871 ¢
Al sle] A5l 600 WS- #Hst TBSHY 0.2 A A
3miE 3 F A5 o £ o5 74 9=
JEEFEH FEE 415 nmol|A] &3l v)we}
E 2 cisplating A}-£-319].2.9 1009% £3-& saponin
0.5 mg/mi-& 7} A, 0% §-38-2 TBSH gk 214314
¢t 5d 23 F vla FEFHA

3o MFE, AlE| a|x|= & AF 160~210
g A= 3F 3vje]E 170 3l 6- 22 v
FAT QSIDERA ¢ MFAV)RA] vl wekEQl
cisplating 73 xT o2 B§Hale] Ad sy
o} AAE 1% DMSOPBS&N)o| £3)A]A 5mg/
Kgol 438 570 FABI T 4 F A F Hsks
AR o dH 22 o33t AR APt =
g 7} Fody-e) AAE AEda FAE A o5
WEFA1 R

HBoll olxle= HE—HA FoAAd AT Fo
29, 44%-9] AFE A3t HIFADAA <} W7
IVAA S Foof t-& A5 W\3E {3t

A1E o)X= SE-EA-& L5 Y8 AHST
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Pal-g A2 A 4587 WX 3t 3-31A]7|3L 3000
rpmoll 4] 1087k A2l 5te] -2 A 5¢] blood
urea nitrogen(BUN) I creatinine®] 3ek& &3}
3t} BUN& urea NE kit-E, creatinine2 creatinine
kitg AH&-3hedch

A =XFo| W g HF A A
A AR 232 =7l 115CR 34 A
23} 500TA A 244]7F 54t 313stdch o= &
9] A 7he-dl W59 35g0] 2 1IN HNO&
ol &-ste] 3] A BE f3hsln oR)ste] UdA
o 2 stk AR BE 47]= AMs] A 3N
HNO, o8 A¥3sle] 43l HIFRFEA AL
02% HNQO,o. 2 Alzsigdch wWZFe AAS 51003
HGA graphite furnaceE ©]43}e] 265.9 nmoilA]
30 WE FHste] SAsHA

o 9 oF

In viroo| M2l MIZEM &7}

FA HFADAA ok W (AV)FA ) L1210 %
P388A4) ol &t In vitroo| A& A FE5A £3E 7
E3}7] ¢13] dye exclusion methoddl| ¢}a] AE A
IFE ZAS L AR 50% AEFAAY FEE
Table Iol] vyehygict

2-HEen?] &AMl 2-CEen®) A7} & 73S
el i vivodll A 2] 3t aspde}l 7ol PtCl,

Table I-IC;, values of Pt(Il) and Pt(IV) complexes
against L210 and P388 leukemia cell lines

Complexes 1Cs(uMD)

L1210 P388
PtCl(2-HEen) 6.4 11.0
Pt(NO,),(2-HEen) 54 185
Pt(1,1-CBDCA((2-HEen) 4.2 14.5
PtCl,(2-CEen) 09 35
Pt(NO;).(2-CEen) 2.5 5.7
PtCl,(2-HEen) 25 8.6
PtCl,(OH),(2-HEen) 4.3 175
PtCL(2-CEen) 0.5 2.4
PtCL(OH),(2-CEen) 1.7 4.3
Cisplatin 1.1 6.2

- L1210 and P388 leukemia(2X 10° cells) were impla-
nted in tubes.
+ Each drugs were contacted for 2 hrs on day 4.



632 o2 - B

B
PHCI(2-HEen)

PICL,(2-CEen)
PICI(2-11Een)
PIC) (2-CFen)

L(_Z.lsph\lm

Toxicity(%)

-Log [dose,M]

Fig. 1—Toxicity of Pt(I) and Pt(IV) complexes on the
proximal tubular cells of rabbit kidney

(2-CEen)°] 714 =& AXEA &3E el

w2} 4 ethylenediamineol] 2-chloroethyl”]& X
A1zl wel WI3(ADEA PtCl(2-CEen)dl|l A& 3
~7u, AHIV)ZA PtCL(2-CEen)ol A= 4~5ui <)
FAR AEEA E9E dglon] BHIDAAE 9
SIVRAZ A7 ae} gt 4453 A2
AAE EHE 2& F ULk olAe dAsA 4
A3t aek Al JAE WA Ao Am
gl

=3t leaving groupg X|3sle] S F A4
ol w2t NEEAD A FAEGen o] lea-
ving groupe] W3 zAe] $4A33) w-gAddl] <33
< Fof 3t Ao FAFIY 9SS AP

A W 28y

E7 Z29M = MuMZEe chd SM-— A%
HFADZEA L AZAVAA S Z9AxHd Abe) 4
Xo tig SAE Fig 1o Yehiigich 10 M 5=
A& 12~28%2] A4 el 2-CEeny] 2}
A= 2-HEen<9] #Ao) vjs] <F 2u) =3k cispla-
tin®t} Fgtor), 2-HEen®] #A& cisplatin®c}
Ghojrl, 3 100 uM FENAE HA 25 cispla-
tin®c} @& £A4S JelW s 2-CEengl 3D
2ot AHIV)ZA = 2-HEene] o w]sf ¢
148 E3tch 1000 M S0 A 25 66~
95%2] ¥ 54& AR ¥t Al M |
PtCL(2-CEen)& cisplatin®} #A13F S48 el
et & 7 el A WFAV)EAZ) o D)
o] AR} ok 5~26% A= F& EXHL ey

-
2
<

3

3
S
e

=
<

PtCl(2-11Een)

a
-3
it

PICl (2-CEen)
Cisplatin

w
<

Toxicity(%)
s

w
S
T

20

-Log (dose,M]

Fig. 2— Toxicity of Pt(II) and Pt(IV) complexes on the
human kidney cells

2-CEen®] #1247} 2-HEend] W-Z3A Hr} 52
=48 Yeplled ol 3¢t Adlel dX3gc)

QUM AIE Mol CHt SAM—<A AA Ao
g A IDEA 2 H3AV)EA 9] S4-2 Fig. 20
Jehisich 10 uM FEellAE= 13~21%9 54&
velliglz 2-CEene #3(ID3tA+= 2-HEen9] #
A 2} vls=stgd k. WS (AV)AA & 92D A o v
oF 130 & =48 vehll oy cisplatinke} &4
AL AL el 100 pM FEdAE 17~
24%9) A< Jehldz 10 M FEolA9) e
A%E ek 1000 uM FE9 At 2-
CEen2] ®-Z(ID# A& 2-HEen<] A<l vl 1.78)
EAo) Egta WHIVAAE 26w F& A4S
Jehge] 2-CEeng] 2|7} E-AJo] &9k, cisplatin
o v]sj] PtCL(2-CEen)2 16819 ¥& 544 e}
Wt

98 7} FxollA] cisplatin® Bl AL 1Y
2, 1000 uM il 41 9] PtCL(2-CEen)& A i3 o} &
Ae 74 FroA Aoz 13~35% AEe) v|E
A e =AML el cisplatin®r} £4J0] He
e ddsic)

ool et M — w334 313hEe] ¥dFe
42 A5 P 1A A3 He Ae) EFAR
ol o]F ¥TAX F HHA) 7} Yo I3t
goFart Akne] $ub7)E o]9ol A EFAe] ¥
EAE AAZ = 7150 AR e AP T g
$84E B A= 1uMol| A= A $8 & 1
o7 A, HA BF Fx F7ldl wet 48 FAde)
Z7stgen (1D} BF(IV) R Al=cispla-
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tins} fAHE €3849& eligdo) 1000 pM o] SUF
XA 2-HEen 9] A= cisplating] o 40%¢l] &
3t e 48 548 190} 2-CEen”| 9 AAl=
cisplatin®] 64~85% Ao =7 & £¥4& 1}
eljo] 2-HEen 4] 247} 2-CEen9] #HAjo) v] &) 48
EXo] v& Zlog eyl

EFo HF, MEol st o

MBS0l n|xle - g4 HFU)EA} HF
IS 1% DMSO4e] 4844 5mg/Kgs
Fodati 2o o3t AlF WEE B dxye] of
23% ¥ ) visf A AFIDAA = 13~15%,
WZIVYZA & 17~19% A58+ 3L, cisplating] %
< 17%9] A5 Jepldok o] A& cisplatin
(7.5 mg/Kgr& FANE o ASAe] Hoo o]2&
4AAA AFol Frtsted HIA o] ol F xR}
Aashe A%E 1ol ZAzel dXsiga® Azt
43 A E ATl o3t sR|(THDA 7118k o'
AZE = A3 e JehA] ok

AUFo| oixl= FE8—HF A 33HE) A5
AAH =3 FHAbe] 711%™ BUN 9 creatinine®] A}
o] hEAQ] A Folug ¥AF] BUNH creati-
nine S =Asle] Table 24 vJehligict. cisp-
latin& %8 BUN % creatinine &% Jehiwy 7}
F ASAS piEtslont AT AIADAA E
Wl Z(IV) 2 A= AAF W92l BUN, creatinine 3%
e ST ZA Fol| A vl B seta s sHg
= PtCL(2-CEen)oll 4] 27t ¥2 BUN, creati-
nine =& FAY 5 i) o] A= E7)9 2
AA = o] A E2 QA2 AR Ao REE e

Table 11— Effect of Pt(II) and Pt(IV) complexes on BUN
& creatinine levels in rat following ip.e. ad-
minstration(5 mg/kg)

Complexes BUN(mg/dl) creatinine(mg/dl)
Control 184+ 0.74 0.56+0.12
PtCl,(2-HEen) 17.4+ 0.64 0.46% 0.06
PtCl,(2-CEen) 15.7+ 045 0.55+ 0.21
PtCl,(2-HEen) 185+ 0.75 044+ 0.07
PtCl(2-CEen) 19.8+ 1.35 0.67+0.19
Cisplatin 39.7+ 148 1.58+ 0.04

- Each value represents the meant SE. of 3 rat.
- Nephrotoxicity was measured on day 4 after admi-
nistration.
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