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Basic Studies on Selective Intra—arterial Injection of Cisplatin (CDDP)
— Comparative Studies of Tissue Concentrations of Platinum in Tumors and
Other Organs —

Toshihiro MORI

Comparative pharmacokinetic studies of tissue concentrations and plasma concentrations
following selective intra—arterial and intravenous injection of CDDP in mature female rabbits with
VX 2 rabbit carcinoma implanted in the lower leg were carried out. Twenty eight selective intra—
arteral injections of (.83 or 1.67 mg/kg CDDP to the rabbits were made through the right femoral
artery at the branching area of the right saphenous artery and 28 intravenous injections of 0.83 or
1.67 mg/kg CDDP were made through the left auricular vein. Each injection was administered for
15 or 30 minutes by a micro-infusion pump. Pharmacokinetic studies were carried out at (), 5, 10,
15, 30 and 60 minutes after termination of the CDDP injection, and revealed the same
characteristics between intra-arterial injections and intravenous injections. Measurement of

platinum concentrations in the tumor, muscles around the tumor, the liver, kidney, lung, uterus and
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tongue were carried out at 0 and 60 minutes after termination of CDDP injection. Platinum

concentrations were the highest in the kidney. Those in the tongue, lung and uterus after

intravenous injection, were significantly high. The area under the platinum~time curve (AUC) of

tissue concentrations in the lung with intravenous injection, was about twice as high as that with

selective intra—arterial injection. The AUC in the tumors with selective intra—arterial injection was

about 1.4 times higher than that with intravenous injection. In the group receiving selective intra-

arterial injection of CDDP (.83 mg/kg for 15 minutes, the platinum concentration in the tumor was

the highest and in the renal tissue was the lowest. (Accepted on October 24, 1998) Kawasaki Igakkaishi

24(4) > 211—-219, 1998
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Table 1. 1) Sampling data for plasma concentrations of
Total-Platinum and Ultra—filterable free platinum

dose | infusion time sampling time (min)
{mg) i {min) (after administration)
25| 7 | ia 15 0
25| 7 | iv 15 0
b 7 | ia 15 0,5, 10, 15, 30, 60
5 7| v 15 0,5, 10, 15, 30, 60
5 7 | 1a 30 0, 5, 10, 15, 30, 60
5 7| iv 30 0,5, 10, 15, 30, 60

ia ! intra—arterial injection, iv ! intravenous injection

2) Sampling date of Platinum concentrations
(tumor, muscles around the tumor, tongue, lung, liver,
kidney, uterus)

doie infusion sampl lng [imc.
(mg) via rin_w (after administration)
{min) ( min 60 min
2.5 ia 15 Q (=7 d
2.5 iv 15 O n=7) .
5 ia 15 G =7 | O =T
5 iv 15 O =7 | O h=7
5 ia 30 / O =7
5 iv 30 O (n=T7)

O : sampling {+], > sampling (=)

2) BT (A)

KEEEIIR & 0 EEESE T 2 REEIRIZ2AG
BEA7F— 7 VEBTHIHFEAL, KRR
Bk & OSHEL ) RBIZMHET 5 X ) I2HE
L7 (Fig. 1A, B), BEOXZFHRITE
& L TRBABIR A 5 oA 2 BBk & R ARE
BikTH h, MEEERAOKERR S D EIRK
BiEATTHETH - 729, BhIRIE S 1 5 B AT
BTH, RIREHR-rO~A 702 2 URY
7 % Jlv» T, CDDP 1.67 mg/kg % 15(BL T 1.67/
15, TA &§ %), 30500 (BLTF1.67/30, 1A &
$54) T, 0.83mgrkg &155 1 (LLUF0.83/15,
IA) TS5 L.

3) MM L L UE
a) BEgBElE Ty ik

MR OB &REIR, SR CRILL 200
4% % [ 4% i # (Amicon® micropartition system
MPS-1) L, flameless atomic absorption spec-
trophotometry (J§ -F B %) % v T Ultra-
filterable free Pt (UF-Pt) %% L72'%. Total-Pt

LERE L 2z % ERR AR HTIE L2,
BN R SRR L HEgETE I S
TR—AMRIZREZETEEIF—PL, 1g
RET 5. FRIT60%EEFEEE ml & f5EE10
ml &z, MeLEARETEMRT L. €L T,
BRABHMIZI10%EEZ2 M, RE%10ml i
L, EfhEEHWTHE L.

b) i

GRESIRICHEB L AT —F VI 0FML
Biak @k #:12 T i @ Total Platinum (Total-
Pt) B X OF Ultra-filierable free Pt (UF-Pt) #&FE
##ll% L7-. CDDP1.67 mg/kg $% 5812, #%
EE%, %5# 7 5,10,15,30,605 % 12,0.83
mg/kg 157 Hi#% 55 (332 518 #2THR ML L Total-
Pt & UF-Pt # il L7z (Table 1), # L T,
Total-Pt & UF-Pt @ Crue (IE AR TEAIEE),
Ty CEEED, SEEMEIZL D AUC (area
under the curve, MR — FEE M8 T ERR) &
K-,

c) MEBHNBSIRE

Mg, EEABEG, & W GTE,
EE FEOHBNACEEMZEL ..
CDDP 1.67 mg/kg @164 #5813, 5%
TH#®EHEE5604#12, CDDP 1.67/308% 58
1382 56057 4\ 4R <2 fll % L 7= (Table 1).
CDDP 0.83/15¥% 5 B2k S EHBICH S RE %
WE L. F/-, CDDP L.67/15G##EA AUC
ZReiz.

T ORI, BEIRE, BEREICBIT5
migEhE L OCHBAASRE QRS EE ©
W5E (0.83, 1.67 mg/kg), GiEARER (15,
309 OXRERBOLEIZOWT, RS-
5, RGER-EARBO 2 208122
T, ZmiRES#AA (ANOVA) 2L 1,
ExiTol. BEKE (0 E5%&L, —¢
B BT (ANONVA) THERICHEE
AR BNIHAINIE, FEHEONILER TV,
BhoBOMTHEE L.
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saphenous a.

femoral a.

innominate a.

poplitsal a,

anterior tibial a

posterior tivial a.

B

Fig. 1. Angiogram of a rabbit VX 2 tumor made via the saphenous artery shows a hypervascular tumor supplied by the popliteal

artery (A) and the schema of the angiogram (B),
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CDDP 1. 67 mg/kg % 5- I ) @ik £ §fEIC B
¥ % UF-Pt a)mr,‘f*llifﬁ% (Fig. 2).

IV 1.67/15,30 D Cou Ol (Z,3.57,2.92 ng
Pt- h/ml T, B)iETIEFNEFN4.09, 2.52ug
Pt-h/ml & 25 5 1505 B0 FPEE
R L7 (p =0.00010). 155-M$2 58, 304
M5 #IcBiT5
BT AAEEE TR/ (Fig 2).

Total-Pt | ]S&J LT%, UF-Pt & 4O i E)
BERLA SRS EMHIIBIT S UF-PLIZD
we, AUC %ﬁ'l'.’ﬁ% L7z, AUC 1348 5-B 5
1557 & A V305 M - OF A# 112605 X
T(AUC 60 min) #3R& 7=, Total-Pt & UF-Pt
@ AUC 1%, ShiEEECIlI160 %Y o h 43304
MRS E R L, ER TR0 W%

N

UF-Pt i1 1%, Bhik L dHE

505 FEETH - 23 5RO LB TIEA

BEE Lo T lBLTE, BEROLS,
3055 2 FRENS S, 17.09, §RHERT

FERFN20.1, 2020 ARAEE 7.

(2) FHARN AR

CDDP (.83, 1.67/15i28B11 5%, &5 fx.f}'
X U CDDP 1.67/15, 301281 25605 HO
FHIEBARE 2Ry (Fig. 3).

INHOER, 1) S EEBORLET, 5
RO G TEROT, B, 78 CERERIC
HL, £ (%P =0.0394, 0.0002, 0.0256)
R Th-o7z, Fo, NIRRT #6012
BT HEHENTHE (P =0.0115) (Z5fH%
R L7z 2) IEARMOLEIZE T, BiEo
155 e 5RO 54 T 605 1B S &
FETHE (%P =0.0049, 0.0082) (Z@{ET
Hotz 3) m wOEIIB T, @5,
Tl A EE &’)oﬂfﬁof‘f)‘ CDDP 1. 67
mg/kg f?){x-J-ﬁf’-S TEHT, FEEREHTH
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Fig. 2. Concentration—time curve of ultra-filterable free platinum (UF-Pt), Plasma concentration—time profiles for UF-Pt in a
VX 2 rabbit after administration of 1.67 mg/kg of Cisplatin by intra—arterial injection (A) and intravenous injection (B} .

(Open circles :
squares © 30 minutes infusion)

A (P=0.033) II&ETH- 7.

H 12 CDDP 1.67/15D#1# M AUC %3k 7.
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LG LMD T, BRI OFE PURE
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AUC (AUCHB0mn) % B 1 L, CDDP 1.67/15 ik
AFFD LD T AUC 21 L7: (Fig. 4).
N BE & AUCIE, BikES THEOR 2
Thot, BEENAEO AUC TEFETEHED
L UMETH 7.

z B

AHCERRER TR 2 R 7 7 7 #ENE,
CDDP & #1 iR 77 F » (cis—diammine (1, 1-

cyclobutanedicarboxylato) platinum (II) , L F
CBDCA) %Td» 54, WS EEB LU

DNA ~ O # 5 EEY 73> CDDP #: CBDCA |2}t
LIEE 725, CDDP A8EIM LT3
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AN VX 2 BRI T oIRGB TR

15 minutes infusion, closed circles @ 30 minutes infusion, Open sguares @ 15 minutes infusion, closed
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M HICER 2 1T 7.
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TE L Bl B TR LAy, EE%
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EhE, fEE LI EI SO F 23305 B
BIZHRAECIHMETH - 72 (p =0.0017,
0.0010) 9, Im4Er Total-Pt & UF-PL @ AUC,
T »ld, HH5REBEMTEEEZI I o7, 2
i, SEIRMNBNEOREMERE TH 5 VX 2 [EE
D F A CDDP 1.67 mg/kg DI S5RIZH L#
NTHEIDIZ, ASOEE~OIY AREN
L CERVOAENEHITHEEL, 5
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(2) AR EHREE

1) BEERERRE

CDDP 1.67 mg/kg M 1545 Ml 4% 5 & 304



IR e S ,

216 (#24% 4545 1098)
intra-arterial injection (for 15 min) intravenous injection (for 15 min)
(immediately after administration) (immediately after administration)
wg/gwet ng/gwet
107 10

| 0.83mg/kg i 0.83mag/kg

8- 1.67ma/kg 8 B3 1.67marskg

0
Kidney Lung Liver Uterus Tongue Tumor Muscle Kidney Lung Liver Uterus Tongue Tumor Muscle
& B
CDDP 1.67mg/kg for 15 min CDDP 1.67mg/kg for 30 min
(60 min after administration ) (60 min after administration )
ng/gwet ug/gwet
10 10
- ia . fa
8 Eﬂ ¥ e ﬁ v

Kidney Lung LiverUterusTongue Tumor Muscle Kidney Lung Liver UterusTongus Tumor Muscle

C D

Fig. 3. Platinum concentrations in the tumor, muscles around the umor, lung, liver, kidney, tongue and uterus
ia ! intra-arterial injection
iv ! intravenous injection
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2 gPt - himl

ia
Eiv

Tumor Lung Liver KidneyMuscleTongue Uterus

Fig. 4. Mean AUC in cach tissue after injection of CDDP
1.67 mg/kg for 15 minutes
ia . intra-arterial injection
iv I intravenous injection
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1.02 ggPt - h/ml {2z dH - 7z (Fig.
4). CDDP1.67 mg/kg 25 D&, 5 ¥ T %
60 DN EERER, ifolss HikS i
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% & & DRI O &0 RIRENE THESREA
mEfiEmR L7, LA L, CDDP1.67/30i% 5-3
m&%%T%mﬁwﬁ%Wﬁﬁ%%é&,%u
SLUABNEEEHEIC B A A EER o T,
Fh, BhElc X 23EH ﬁuﬁﬁﬁ%W&fﬁ

Zed, MBAOEFEHHMBKIIDINE LG0T 5.
EEP X B E, GETBEIRES F—T N
Tk DEES Y ICE S HRFICIE, AR
REDLENRLIVEREL TS, KERIIIE
BRI TR L, ERWIICEHEL TS
To DO GO 155 IS ORI BT
LBENOCRESSEL Lo BE SN,
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