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Abstract — The general pharmacological properties of new platinum (II) coordination complexes, SA: [Pt
(trans-l-DACH)(DPPE)] - 2NQs, $B : [Pt(cis- DACH)(DPPP)] - 2NO; and SC: [Pt(cis-DACH)(DPFE)] - 2NO;
on central nervous, respiratory, cardiovascular and digestive sysiems were studied in various experimental
animals. These platinum (II) anticancer agents had no effects on analgesia, thiopental-induced sleeping time,
body temperature, strychnine-induced convuision, inflammation and local anesthetic action in mice and rats.
Intestinal motility, stomach-ulcer induced by serotonin and bile-secretion of rats were not influenced by the
dose of 30 mg/kg. However SB and SC induced a mild decrease in heart rate in anesthetized rats. Based on
these results, these new platinum (II) complexes may be regarded as a valuable lead compound in the
development of new anticancer chemotherapeutic agents with marked antitumor activity and low toxicity.
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o] el Al AR HF(INEAZE carrer ligand
o trans-l T cis-A9] 1,2-diaminocyclohexane(DACH)2-,
leaving groupe]] 1,2-bis(diphenylphosphino)ethane (DPPE)%}
1,3-bis(diphenylphosphino)propane(DPPPYS =315} [Pt(trans
-I-DACH) (DPPE)] - 2NOs(SA), [Pt(cis-DACH)(DPPP)] -
2NO,(SB), [Pt(cis-DACH) (DPPE)] - 2NOs(SC)Z=A] &9l &

" g AAA Bogoln], o] Agel= 2] Hge
g3sle] AR2-8hglct. 5ol chlorpromazine, phenobarbital
sodium, thiopental sodium, strychnine nitrate, carrageenan,
lidocaine, atropine sulfate, serotonin, norepinephrine, acetyl-
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AZE 2025 g A= vh2E AEE 1071 & A3}
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2 3o skl I 1969).

Strychnine 222 0] Cist &S

A% 2025 g8 ShesE 7 P 10519 o) geted
SA, SB, SCE Z+ Toll 27} 30 mgkg, s.c.® FoI3kL 15
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AF 25-30 g9 wl$rF 24 F 57kE] & 5ked Courvoi-
sor 52 ¥ (1957)0l o sled AJastgict. SA, SB, SCE
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ool 53 Ao 330014 WAk 2 E A& 7ot
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£ goldA 5171 Al 713 cannule A A g of
& & 7JE M| heparind 713 salineo® A& poly-
ethylene(PE)HE AF 748t }-& blood pressure trans-
ducerel] <17 8}e] physiographalel] Eeke] HEAE 7|23}
of Zhaslgdcl oA WzE4-2 norepinephrine®} acetyl-
cholinee]giv}. A g obEa} e chzto] A=y
o A3 74§ PEZ-E F5led Folsfsch

EFol $§ U MEEOf CHE HEk

A= 200-250 g2 E#F 25% urethane 4.0 mlkg, s.c.2
a3 g & EEaAdd 2%t AAEE low level DC
preamplifier(Grass model 7P1)e]] subdermal needle electrode
(B2 EE¢| d723%94), EFL strain gage adaptor
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E Fojzle] geka) wlwslelc). ofwf wEEwEE vl
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SAHX=
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25248 okvzoFE Q] naproxen2 B F3F A3 ef
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3led 2 naproxen®] A-9- 150 mg/kg, s.c. AL Feob
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Hlated FojAdQl 2hag Bt o]¢) v]%ehA| SBe} SC
9] 7%l 30 mgkg, sc. Fo] TAZE T oA cizte]
PT9] -§-8]ade] 7haalale] Vet o] SBY HASels of
Fragse] 347§ ALHE o= ¥ol FE-#L
HsAel gl ALg Mozt

Thiopental2| ~HZLE0] CHE Het

SA, SB, SC8] Foi= thiopental-Na-$ $azhgel| 2l
oA FRAE A7k FHAZ ] ol S et

Table 1. Analgesic effect of new platinum(Il) complexes and
naproxen in rat by the Randall-Sellito method

Dose Pain threshold (x30 g)
Drugs (n;_gé.l;gs Control _TimE a1fter administration (hr)
3
SA 30 10.7+0.64 8.1+0.28* 10.6+1.45
(0.76) (0.99)
SB 30 9.1-+1.07 53x£047* 6.3+0.53
(0.59) (0.69)*
s5C 30 9.0£096 6.1+0.54* 72+1.24
(0.68) 0.79)
Naproxen 150 7.9+1.05 11.6X£1.65* 14.6+1.43
(1.47) (1.85)*

Each value represents the mean+S.E. (n=7). Values in paren-
thesis represent the analgesic index, respectively. *Significantly
different from comntrol (p<0.05). SA: [Pt(trans-/-dach)(DPPE)] -
2NO,, SB: [Pt(cis-dach)(DPPP)| - 2NO,, SC: [Pt(cis-dach)
(DPPE)] - 2NO;.

Table II. Effect of new platinum (1) complexes on thiopental
induced sleeping time in mice

Dose Sleeping time (min)
Drugs (mg/kg, s.c.) Onset Duration
Control - 3.22+40.27 39.24:3.46
SA 30 3.93+0.15 32.7L£2.76
SB 30 3.24+0.21 38.14+4.25
SC 30 3.524+0.18 36.514.10

Chrorpromazine 150 1.52+0.13* 117.5+11.01*

WA e¥gkch & SA 30 mgkgd] A-f-oll $H FEAZLE
3.931+0.1524] sleep-inducing time = sleeping time Z}Z}
F=e] 3.2242.76, 39.24-3.46%}F FAFSHA] velydc). =
gt SBe} SCY AL E $9 F5A7He 3.24+0213
3.52+0.18, AL 38.1+4.259} 365+£4.100 2 tx
T3 HobE Zolr} godct v Y dE 222 AR
g} chlorpromazine 6.0 mg/kg?] 7-3- ol Adele 4 A3+
A48-2 Lhel gk (Table I

BAR20] st 2

HAs) AL dhstel SA, SB, SCS| Faol e
AYRE 0% A4 AAAE) 1] SA, SB, SC
£ £ 4A77}A] b e mIAA] egkort, P
Z9FE9¢l chlorpromazine 6.0 mgkg, s.colls] 60EFHE
frel el ol A-2slriibgoel viebd o], 1 858 44
Z¥7kA] A= glek(Table 1),

Strychnine T7EI24240]] CHEE A

SA, SB, SC BodZdl|x] Bl 73 ]38 0 strychnineo]]
ojgl el fbEEAI AFFEl Ro]7} §lgirh(Table
IV). 28} 9FA W)#=E=<] phenobarbital®] 74-¢-dljA]=
73®e] smlelg 2afel oA Vehd ot AR e F
5] wlekslol o Ales - E2 H%ich

HES=20| Cs Hek

o] whapatol carrageenang FARsle] @5 Yo7
= Ay A A E B2 naproxend ARg-Ele e}, Car-
rageenan®] GF(H-2)rS d2o 7= 289 naproxens 150

Table IV. Effect of new platinum (II) complexes on the strych-
nine-induced convulsion in mice

Drugs Dose (mg/ Time of Convulsion- Death
kg, s.c.) onset (min) rate (%) rate (%)
Control - 5.24+£0.47 100 100
SA 30 4.891+0.65 100 100
SB 30 5.134+0.71 100 100
5C 30 5.07£0.58 100 100
Phenobarbital 30 11,36+ 1.84*% 40 0

Each value represents the mean+S.E. (n=10). *Significantly
different from control (p<0.05).

Each value represents the mean+S.E. (n=10). *Significantly
different from control (p<0.05).

Table L. Effect of new platinum (II) complexes on the normal body

temperature in rats

Dose Time after administration (min)
Drugs
(mg/kg, s.c.) Before 60 120 240
Control - 37.434+0.12 37.24+0.11 37.6040.20 37.63+0.08 37.45£0.11
SA 30 37.394+0.14 37.40+0.14 37.51+0.12 37.45+0.10 37.40+0.21
SB 30 37.344+0.12 37.32+0.10 37.20+0.11 37.224+0.10 37.34+0.12
sSC 30 37.42+0.11 37.4010.10 37.30+0.13 37.23+0.15 36.94+0.11
Chorpromazine 6.0 37.40+0.13 37.33+0.10 36.30--0.13* 36.20-£0.15* 35.90+0.10%

Each value represents the mean+S.E. (n=10). *Significantly different from control (p<0.05).
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Table V. Effect of new platinum () complexes and naproxen
on carrageenan-induced foot-pad edema in rats

Drugs Dose Increased rate
(mg/kg, s.c.) of edema (%)
Control - 42.1+2.54
SA 30 47.6+2.09
SB 30 51.8+9.35
sC 30 40.5+£5.22
Naproxen 150 25.1+5.17*%

Each value represents the mean+S.E. (n=6). *Significantly dif-
ferent from control (p<0.05).

mgkgFoA g APTAME 24 e FdE3Eo] b
ehg ot A okE Foldole AFH Aol gl A¥
T SBw 239 dFe] SMEw AT vehidedt
A& S ich(Table V).

s0il 2l8l 20|12 ZtE0f| CHE A&

SA, 5B, SC 30 mg/ke, s.c. o] W 204 g5
of F 30258 430 Ax FAF] 102 oo sirte
7t WEhe R Rsle A& AR vehd AHolxth SA,
SB, SCFoAToM HE kg ulAR] ¢Fghont oA of
FEAZ A5 chlorpromazine 6.0 mgkgFod el A=
FrolAdgle -2 el gich(Table VI).

0K 0l CHE Hak

E 7 2 FaavhH ol gl SA, SB ' SCe| o gke el

Table VL. Effect of new platinum (I} complexes on the trac-
tion-test in mice

Dose No. of Time after administration

Drugs (mg/kg, animal (hr)
5.c.) 05 10 20 40
Control - 10 0 0 0 0
SA 30 10 0 0 0 0
5B 30 10 0 0 0 0
SC 30 10 0 0 0 0
Chlorpromazine 6 10 9 10 10 10

Each value represents the number of responded mice.

Table VII. Effect of new complexes and lidocaine on the cor-
neal reflex in rats

Table VIIL Effect of new platinum (II) complexes on mean
arterial blood pressure in anesthetized rats

Arterial blood pressure (mmHg)

Reflex response

Dose No. of
Drugs (%) animal Time after administration (min)
5 10 20 30
Control - 5 + + ¥ +
SA 1.0 5 + + + +
SB 1.0 5 + + + +
sC 1.0 5 + + + +
Lidocaine 1.0 5 - - - -

Drugs Dose. Bef Aft
(mg/kg, iv.) efore er
administration administration

Control - 117.54+5.46 119.8£6.35
SA 15 119.1+6.89 122.3+7.28
30 116.0+7.53 119.5+7.49
SB 15 104.94+6.92 116.5+7.10
30 111.3+6.92 132.5+6.58
sC 15 112.3£5.99 117.4£5.12
30 115.94+6.23 126.3+5.94

Each value represents the mean - S.E. (n=5).

AE B SA, SB I SC FojgelAe gz 14
A ol kALY adske o)A dgkvh. et ok
A )z 2 AMEF 1.0% lidocaine F-of Foll A= ol
58E 308714 froAdal Zehkabe] 2AS #AE
2141 e} (Table VII).
5= Y =AM Olxl= HE

OLEElF e Eetol Chst Hst

Table VIII4] v}elf vle} 7lo] SA, SB, SC9 oA o=
ZZ =25 A3 acetylcholine®} norepinephrine-2- 313 2]
Ao Foig} S viehd FPHEE 2y ofd d2E
A el acetylcholine®] 73-¢ 2.0 ugks, iv.el|A] 77.5+4.62
mmHBg2] k2 JehRelr}. =3 norepinephrine 2.0 ug/
kg, ivolA d22] 122.8-4-6.80 mmHgol| 4] 160.5+6.09
mmHg=E. 252t} SAE 15.0 ugkg, iv.el 30.0 ugke,
ivellA Zrzh 122.3+7.28 mmHg2}l 119.547.49 mmHpo|
Q] )= 119.1+6.86 mmHg, 116.0+7.53 mmHgo]
vlste ool Xeole 2AE 4 glode) SBo 35
150 pg/ke, iv.olA 104.9+6.92 mmHgollA] 116.5+7.10
mmHg 2 8193, 300 pgke, iv.olA% 13254658
mmHg2 4] tF2] 111.34+6.92 mmHge)| v)sle] Alsaled
Lt BAAQ o2 giglch

gFe 5& ¥ MEE0 Cist HEF

FEFA F 05, 1.0 2 2047k Fol] Ao Agt
g WA A3 SA, SB 2 SCF oA stz A
Zroll FAQLo] G x| Wgkow], SEFelE SA, SB,
SCell fsle] Hrhe WistE A 4 Y7 e 2 F
= Bh& AAFsle] Table IXo)) Yehyglc}. SB&} SCx= 7o
Fof 2047558 EFe] 23 A4 Vel

&7 HEAIE0| et et

Table Xz A &3 3F AAF] 7]5l g SA, SB, SC
2] 3k qEet A 5#F F3dgt 7ot Table Xofl A
vhehdulel ko] AlAke] &% fH g o] 2] 9hH o
ztololl Alatg Fsle] 4M&3 A7) A4 [HR x DP x 10°
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Table IX. Effect of new platinum (1) complexes on the respiration in anesthetized rats

Respiration rate (strokes/min)

Drugs Dose (mg/kg, s.c.) Time afier administration (min)
Before
30 60 120
Control - 107.5%£6.24 105.2+8.03 106.4+7.22 102.84+9.24
SA 30 111.0+5.69 94.0+5.18 99.0x£4.15 95.0+£3.85
SB 30 103.0+2.60 96.64-16.0 95.0£2.64 85.0+6.08*
sSC 30 116.0+1.90 99.5+16.5 105.5£10.5 87.5+4.50*

Each value represents the mean+S.E. (n=5). *Sigpificantly different from control (p<0.05).

Table X. Effect of new platinum (II) complexes on the car-
diac function in isolated heart of rats

Table XI. Effect of new platinum (II) complexes on the in-
testinal transportation of charcoal in rats

Drugs Dose Index of cardiac function® Drugs Dose (mg/kg, s.c.) Transfer rate (%, mean+S.E.)
(ug/ml) Before adiministration After administration Control - 62.910.75
Control - 25.74+2.71 24.8+3.54 SA 30 63.3£4.00
SA 5 24.14+3.04 SB 30 71.4+6.86
10 24.8+3.18 23.7£3.13 SC 30 68.9+5.70
20 22.843.22 Atropine 50 31.7+3.53*
SB 5 24.2+£3.44 Transport percentages of charcoal were calculated by transport
10 25.1+3.62 19.9£3.40 length of charcoal from the pylorus/length of whole small in-
20 18.14+2.49 testine X 100. *Significantly different from control (p<0.05).
SC 5 24.8143.47
10 25.013.52 20.03.35 Table XII. Effect of new platinum (II) complexes on stomach
20 18.0+3.10% ulcer induced by serotonin in rats

Each value represents the mean+S.E. (n=5). “Index of cardiac
function was calculated from HR X DPx 10 HR :heart-rate,
DP :developed pressure (Systolic blood pressure-Diastolic
blood pressure).

(mmHg)[E &390 o SBE SC 5, 10 E 20 ug/mie]
FEAA A7)EA] fell 9leia] e Apel7) g1l
A3E7|H|of| CHEt FEF

EaTE S0 s Y

Aol gl deke A ed AIE Fihsle] B4
el o dETS 62.9+3.53% o)E-E-S ehd
B]&te] atropineT-& 31.7+3.53%% -5 A=
SA, SB#} SCx: 7H7} 63.3+4.00%, 71.446.86%<} 68.9+
5.70%%. Nz Blsle] F23 2o E WAE 4 ¢t
(Table XI).

Drugs Dose (mg/kg, s.c.) Ulcer Index (mean+S.E.)

Control - 2.061+0.23
SA 30 2.50£0.22
SB 30 2.20%£0.31
sC 30 2.11+0.21

Atropine 50 0.30+0.22%

Ulcer indexes were calculated Kubo's method. *Significantly
different from control (p<0.05).

SIEato] CHSt Hek

Serotonin(5-HT)2. 2 FA]71 #l4Fe] gt o ake
Z2slgit). Aropine- serotonin ulcers -3-2)5}7| < A5}
o1} SA, SBS} SCE serotonin §] 7ol iste] o}7a]
d8F2 v ekghoh(Table XII).

EMEEHI0l 0|Xl= He

Table XIII. Effect of new platinum (1) complexes on biliary secretion of bile in rat

Bile weight (g/30min)

Drug Dose (mg/kg, s.c.)

Control 30-60 60-90 90-120 (tnin)

Control Saline 0.291£0.004 0.28610.011 0.290+0.008 0.288+0.012 0.299£0.009
SA 30 0.309+0.044 0.2921+0.041 0.278+0.043 0.308+0.040 0.290+0.030
SB 30 0.313£0.011 0.3071£0.023 0.277+0.016 0.2944-0.031 0.289:0.011
SC 30 0.262+0.034 0.255-+0.008 0.248+0.010 0.243£0.024 0.227+0.030

Each value represents the mean+S.E. (n=10).
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52Ul Ut SA, SB, SCY 3G BRY 23 SA,
SB, SCE BE2H|d] iste] WrhE Qg BIAA 2o
TH(Table XIII).

m &

wl-ZF(NE-A)] sl}el cisplatin®- Rosenberg “5-(1969;
1973; 1975), Einhorm(1977)%+ Hortobagyi S-(1987)o <]}
of ¥tetal ok B o wEH Y| AR sk
A o3 glent, AdA e 2 Aj AAFHA Fo] e
Aoz A= T glct webA cisplatin®] TS Bekst
7] g A7} gkslA A as o], cisplatinel] it A}
YA-S do7)a] &x, Bt $<45t stetistel B gl
o} spectim-g 7}A|A FAge] AZE I e84 H
bR AS EQl ) MFEA L s §ict

wl (A A = ghehabAl o] Fhee} 3¢t spectrum-2 A4
A= carrier ligando} 84, kA, HbgAI o FeE F
= Jeaving group & ZAlFSrel WFHIN) LR TAHS Q)
©ow], o]E carrier ligand$} leaving group2 o7 22 Z nf
Aoz B NFHTEE 4% 5 ok

573} camier ligand?] sli}24 1,2-diaminocyclohexane
(DACHYS v 9)2L2 gh= W22 A7) kg o] sle A
o2 e glrh(Clear and Hoeschele, 1973; Connors %,
1972; Hill =, 1975; Soloway 5, 1974; Walace 5, 1974;
Welsch S, 1971). DACHE cis, trans-l & trans-d A 2 £¥]
2§ 9z, o|S2¥E F§AE WFEHAFA trans-l-
DACHS] ger@Alo] 714 =on cis-DACHE AlFAlo]
7V Zle 2 e A 3lch(Inagakie} Kidani, 1986).

g, setakAdel] Fa&k d8kg A QAR leaving
gows] 33g e 2 4 ghek. Al Foig
W Z(INEA = Al 222 Z35E & leaving groupe| 7<%
S wro} WolA 1}, o] ¥-5)7} DNAS} interstrand 2
intrastrand A &}5ho 24 DNAL] EA) &5 oA|ste] A==
Ae doeAA "ok b WFEAe] ke
carrjer ligand$} leaving groupS- & A1Z] ol wie} sheddtAd
24 9 gk Al gl Z o gk-g 54| Elc)(Tashiro, 1988).

Cisplatin® 9] A&k WFI0EA 2] AA-SAd o et -5
Al M)A ofx] A3eiA el 9lx] kot A i
2} A} sulthydryl group] Z4-E FAshe A7t
= gl invirool A 2 AE = A2 A}
A7} 4L whEg o' wFo] A FFA ] olle] A
gle] gl&7l o2 Az = o (Brian 5, 1980; Levi -5, 1980).

Cisplatinel] 93] dojih= AlApe] Aol gt o
24 Dobyan 5-(1980)2 distal tubule?] S; segmentel] T
L. syt ded-2 #AF3 vl 9]F, Gonzalez-Vitale 5
(1977y2 Q1A A2AL o]-47k 7oA T3 Hwlo] U4

Almde] dolde nwahs gl on, LA wT} 2414
el BF &4po] Ylrhe T4 glrh(Porter 5, 1981;
Jones %, 1980).

ole)gk 1542 Fol7] I3 HhH R cisplatin®] FoF
AF 283 S50 TFo|} mannitol 2] 7 WR-2721%}
Z+8 sulfhydryl?] o] 2t olulzl diethyldithiocarbamate
& =ojgl ¥ wEe] glrh(Jones, 1986; Glover %, 1986;
Bodenner %, 1986).

Cisplatinel] 23+ 41749] ¥ 47} o] F-9)o] & 7t cis-
plating] A1=4-2 ¢Japd ez B TAE flsle F2
F et a s 7|tely| 3 243 X5 ErbestAl
o, & A7RZel 9J3le] cisplatindd] HEF7l= &t
A7} ol 2w HAlo] AL e ud xHI =%
o} olzlgt A2 Ax} ParA e g A= WEAH o
7} carboplatine]r}. 721} o] carboplatin® 4154 o]} 4
AL AZIAZ wbH FpoA) Fabo] A vehbs
ZAAe] A7)=2 ¢lch(Marina ¥, 1994; Field 5, 1994;
Ettinger -5, 1994).

o] Qo AR A2 WFDEHA 2l SA, SB 2 SC
= in vitroo) A8 oz A EF| tE FLBAT in
vivo Bd a7} 9 218} ¢l (Jung 5, 1995; 1996; 1997
Back 5, 1997), Wk ol| 7|2¢] cisplatinel] #]se] A A=A
o g AL e g paE vl gt o] d7E SA, SBo
SCe] Yulete]a-g-g 2 A FEA ARG BN &
stzhgolele] Bolgt ofe)a g o g A5 st
1, et} o] okge] AYAl ZExAEE AlFElr] 43t
A A3t

SA, SB#} SCE ICRPHy29] Z3 o GZAI7 A<l o
g 2hgel glejr z 524, thiopental AL, A2,
strychnine P78, sS4, FamtF 485l Hsted
fo 5k WshE JehllA] gt 25 2 ) A A3
Zgo 7 utd PR ALl Hghasl g,
a4eke] AHFlE A dgiteS Bl wE
Azhfe AAddger EFHG o, TF B AT
ol ob¥a ofgke Wix| dgir}. AF e AEAA
ol W) glglen) 8 wda] AArEe] QAR
Ao} I = givh.

237 Al glelx] AR ATl Nt SA<}
SCE ol QS doylA] wgket, SAS) A9+ 7
oksls|E st Aoke FRATE AR FAHNAT, o
Z2u)o) dlate] = 2on|ele o 8g nlAA] skt

olAke] Atz wol A2 kA WI(IDEH SA, SB
o} SC&= AP EEo thgt dubeka]zhgo] glejs] HE o
g A g o Jehdony dAHezE v
e Bolgt ofelaha-g QoA 93E AoR AEw
o T A2 A WFaAA L e 7o B Ao
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