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Selective Cytotoxicity of Pt (I) Complex Containing 1,2-Bis
(diphenylphosphino)ethane on Human Gastric Cancer
Cell-Lines and Normal Kidney Cells

Young-Soo Rho, Sung-Goo Chang* and Jee-Chang Jung**
College of Pharmacy and *Medicine, Kyung Hee University, Seoul 130-701, Korea

Abstract — We have synthesized a novel platinum (II) coordination complex containing trans-/-1,2-diami-
nocyclohexane (DACH) as a carrier ligand and 1,2-bis (diphenylphosphino)ethane (DPPE) as a leaving
group. In addition, nitrate was added to improve the water-solubility. A new series of [Pt (trans-/-DACH)
(DPPE)]-2NO; (PC) was evaluated for its cytotoxic activity on MKN-45 human gastric adenocarcinoma
cells and normal primary cultured kidney cells. PC has demonstrated high levels of cytotoxicity against
MKN-45/S, MKN-45/ADR and MKN-45/CDDP cells. The cytotoxicity of PC against rabbit proximal renal
tubular cells, human renal cortical cells, and human renal cortical tissues, determined using the MTT
assaying technique, the [*H]-thymidine uptake and the glucose consumption tests, was found to be quite
less than those of cisplatin. Based on these results, this novel platinum (II) coordination complex appears
to be better for improving antitumor activities with low nephrotoxicity and is a valuable lead in the devel-
opment of new, clinically available anticancer chemotherapeutic agents.
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S HYRIE she WA FLFA0] e AL
2 B =] 91,9 leaving group® Aol
F23% JFE vXe 2oz &gt glon A
Ao T8 AFAAE Axee Fas ¥
leaving group®| 7lsllE wol ojgx 1 of Hjg
271 GAIEe] DNASH diglste] BAIE AAIgL
2 e veRA o A=, BgRAY &
g2 Aol leaving group?] X EEHLo
AT & 4 gt

DACHE carrier ligandZ 3 wiF3k49) gl
thlo] Kidani'?= transAl, tans-dAl, cisxle] 2t o]
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8lo] 37°C, 5% CO, incubatorolld] rjaFsIgiT), o]2)
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0.05 mifweltE 71310 A2-oM 287 WA]5le] A
d JAES 834X B2 ELISA Reader® 630
nmmell A FPEE S350} vla 2FE-2= cisplatin
= AR8IISIIL ARGl TUg ZstllA] vk Al
Eg dEros sn”

*H-Thymidine incorporatiomd®] —Primary culture
sfo] 7904 1040l BHE E7) A 2AMwd
AFAE 2 QAL A4 AFAMEE 24well plate
ol Zt welld 1070 Esla 1417 Bk wiekalsl
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Table 1-In vitro cytotoxicities of Pt(Il) complexes on
MKN-45 human gastric adenocarcinoma cell-

Table III - Effect of platinum(II) coordination complexes
on 3H-thymidine incorporation into primary

lines cultured proximal tubular cells of rabbit kidney
-3 v ge
CCso(uM) Compounds ["H]-thymidine Uptake
Compounds ~ /o MKN-45/  MKN-45/ uptake rate (%)
BT ApMP CDDP” Control 541.7 * 70.53" 100.0
Cisplatin 215 + 3529 247 + 426 1270 £ 14.65 Cisplatin 355 + 42.35 6.6
pCo 198 £ 276 254 +3.83 49.8 + 7.17+ PC 296.2 = 37.60 047

CCs, indicates mean cytotoxic concentration with MTT
assay, Ywild type cell, ® adriamycin-resistant cell, 9 cis-
platin-resistant cell, © Values are mean * S.E, ©[Pt(Il)
(trans-I-DACH) (DPPE)NO,),]

*Significantly different from cisplatin-control (P<0.05).

pUMEA] A tizekEl CDDPY thiest A=
Aads eI oY, adramycin W4 AlEZF<L
MKN-45/ADRel| tis}ei= CDDPZ fAMSH 4%
HeRASIch

Cisplatin®ll W& VEhi= MKN-45/CDDP Al
o Qlo}x= CDDPY BE sTold dataido) 7
AFolM Bt AstElo] et Az A9 a5t
Aol HUE WS wolR odu A AZelM
o} AR AFEE RAISIST

LE MIZEY

E712] 2 M= MOM=Zo cigt 54 -MTT
assayHel] &J3t E7]18] ZoAlgel digt AlE=A
& Table Il AAFF v} 2}, B7) ZHA=S 4
A Ee] gt PCY BFHEEFEE(CCoE 224.7
UMZA cisplatin®] 23.2 puMol B|&to] £ 3HA
(p<0.001) ¥ =4& Rolglt).

*H-Thymidine incorporationd&ell 23 £7]9) &
AM=d Mo i3t 5492 Table IIof| vepRA v}
9} ko] cisplatin®] AFE uptake rate(6.6%)°l B]
3] PCe MEU uptake rater 54.7%% YERIE
5 AA| FojiollAd AZY thymidine uptake rate7}

Table II — In vitro cytotoxicities of platinum complexes on
proximal tubular cells of rabbit kidney

Compounds CCsy (M) Ratio®
Cisplatin 232 £ 3.407 -
pCo 294.7 + 28.07* 9.69

Concentartion of platinum(Il) coordination complexes in
culture medium; 5 X 107> M, ® Values are means * S.E.,
b) : [Pt (trans--DACH)Y(DPPE)(NO3),]. All the incorpo-
rations were determined in triplicate.

Table 1V — In vitro cytotoxicities of platinum complexes on
cortical cells of human kidney

Compounds CCyy (UM) Ratio®
Cisplatin 20.8 *+ 3.84” -
pCY 251.3 *+ 32.75% 12.08

@ The ratio is the CCq, of the PC divided by that of the
cisplatin, ” Values are mean *+ S.E, ©[Pt(ID)(trans4-DACH)
(DPPE)(NOy),].

*Significantly different from cisplatin-control (P<0.001).

A53] zof, AMEL WFaAE Er7lgAEe] digt
AE=/go] dAs] Wt

QIxe| MAMMIBAMZ et SM — QA2 B
A AAE gt HE 542 Table Vel YR
ukel Zo] CDDP WiH] 1/12.082 YERICEH
CDDPY MxE=4d Bt dA3| wsich A9 A
AW A E] g 7+ A9 *H-thymidine uptake
57t PCA 34.9%%A CDDP uptake rate 6.8%
o) Blale] $9akA(p<0.001) EA VERT Q1A A
ZM | thet E4o] CDDPe] H]3le] f-2)aHA] Wk
tH(Table V).
olxjel HAME=E 0| st S - JA2]

Table V - Effect of platinum(Il) coordination complexes on
3H-thymidine incorporation into primary cultured
renal cortical cells of human kidney

Compounds [3H];lt;):lr(1;dlne r;{gtzzl;:)
Control 5654 £ 72.38% 100.0
Cisplatin 349 = 5.70 6.8
pc® 342.3 £ 4265 60.5

¥ The ratio is the CCg, of the PC divided by that of the
cisplatin, ® Values are mean * S.E, @ [Pt(Il)(trans<-DACH)
(DPPEYNO3),]

*Significantly different from cisplatin-control(P<0.001).

Concentration of platinum (II) coordination complexes in
culture medium; 5 X 10°M, ? Values are means = S.E.,
® [Pt(ID)(trans--DACH)DPPE)(NO,),].

All the incorporations were determined in triplicate.
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Table VI - Change of glucose half-life on histocuftured renal cortical tissue specimens that were treated with 107*M
cisplatin and 10* M experimental drug (PC) for 72 hours exposure

Glucose Half-Life (Hours, M = S.E)

Compounds
2 3 4 5 6 7(period)
Cisplatin 584 £702 607654 615+ 728 325613905 3562 £41.19 331.7 £ 44.50 307.6 * 36.85
PC? 549 £ 645 537 +£590 592+ 754 6311852+ 714 % 867 70.8 £ 9.25% 71.5 * 8.06*

One period constitutes 3 days, all experimental histocultures had their own control that was pretreatments three period,
glucose halflife on control specimen was very steady. a) : [Pt(ID(trans-/-DACH)(DPPE)(NO,),]
*Significantly different from cisplatin-control (*P<0.05, **P<0.01)
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on 2 ATME Y HoE B W A4
A AEQ primary cultureS A1) o] Ao
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MTT assaye &3 HE 54 AR APt 4=
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Z t%ekE9] CDDPE histoculturedt A)Ed|%kolA
T ol 73 AEEAS B

In vitrool 2] BAAa I WL dutEom GAXE
o] thdt cytotoxicity index(CDZEA E&H3MH, CI
50%013& FLET} positive® BT gltk. o] A
glof] AREE ®EFIDAAI= MKN-45 human gastric
adenocarcinoma cell-linesell Hi8le] AAje] BE 5=
o4 CDDPs} tj53s FU8AE HGlow, 53
CDDPell A3do] 348 MKN-45/CDDPol| 3}
Fdg/do] etk Azl S BEADERAE
CDDPe]| Hlsle] @3] s M= thehigint. o]
742 CDDPY carrier ligand®) diaminesr DACH=Z
PN AT, leaving group> 282 ClthAlof
DPPEE. A&7 o2H Hop 3 Igase} of
2, A1) 24 Mol o] oyl oAz},

In vitrod| X8 A54-S& SAst=dl Mortine
Borch™ = #jA1Age] 294w 494 EA LLC-
PK1S CDDPell 9% A5AE HHsk=d £2
modele] Tk §F v} glont, o] Ae|M= primary
culture celtS ©]€3224 cell line] H|3l] B}
£ data¥ ¥ 9 YUY ©1%0] human kidney
tissueZ ©]€3 glucose consumption)|E-2 A9 in
vivool XS] FElE fFA8k= collagen gels ©]8-%
three dimentional culture methodell w2} dojzl 2
o)= 2 renal cortexol thet ¥EECE B 4 §lom,
o F A=A indexE AYsH=Hl oM EVAF
9] ZYAET AFHEY AAAFNE A FEY
primary culture cell?t 7 QA1) AFZAWPAS
ggahs zlo] wigal & Ao Azt

4 £

Trans{-DACH % 1,2-bis(diphenylphosphino)ethane

(DPPE)Z: HiIAIE SR AE2 A9 oA
(PCY= CDDP¢} HIS=3t gtaAds B v, E7)
9} A A HEL} AL A FH o w]A]
£ 540] @Al AsEIthe AL vF, MER
WA [Pt(I)(trans4-DACH)(DPPE)] - 2NO, =
goz gzt AFE AL FaKo] glor, &
F AZe- Pt eniAR A shedel s A
o= Az,
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