Effect of intraperitoneal chemotherapy on
experimental peritoneal dissemination of gastric

cancer

BEE:jpn

HhRE

/ABIR: 2017-10-05

F—7—NK (Ja):

*—7— K (En):

YER

A—=ILT7 KL R:

Firi&:
https://doi.org/10.24517/00026979

This work is licensed under a Creative Commons
Attribution-NonCommercial-ShareAlike 3.0
International License.

@IES


http://creativecommons.org/licenses/by-nc-nd/3.0/

$32% HB115 20054104 1635

SEERHY B MR RR R0 3 2 LA RRE O RIR

kA B EEE RRT M E SRCR BER JIN R
B H e BmEA Fk—r B EHah R

(Jpn J Cancer Chemother 32(11):1635-1639, October, 2005)

Effect of Intraperitoneal Chemotherapy on Experimental Peritoneal Dissemination of Gastric Cancer: Yutaka Yone-
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Summary

In vitro chemosensitivity test using a collagen-gel method was done on 165 primary gastric cancers. All of 5-
FU, CBDCA, CDDP and docetaxel showed a high sensitivity. The effects of per oral (po) administration of TS-1,
a combination of po TS-1 and intraperitoneal (ip) administration of CDDP, ip 5-FU and ip docetaxel, were
evaluated in athymic mice bearing peritoneal dissemination of a gastric cancer cell line (MKN-45-P that shows a
high rate of metastasis to the peritoneal cavity of nude mice). Nude mice were inoculated by ip with 107 MKN-45-
P cells. No survival benefit was obtained after po administration of TS-1 (12 mg/kg) alone or ip CDDP alone.
However, a combination of po TS-1 (8 mg/kg X 10 days, from day 3) and ip CDDP (3.5 mg/kg, day 6 and 13)
showed a significant survival improvement than that of po TS-1 or ip CDDP treatment alone. ip administration of
30 mg/kg (3 times/week X3 weeks) or 15 mg/kg (6 times/week X3 weeks) of 5-FU significantly improved the
survival of mice bearing MKN-45-P. 5-FU concentration of ascites after ip administration of 30 mg/kg of 5-FU was
600-fold higher than po administration of 12 mg/kg of TS-1 at peak level.

ip injections of docetaxel of 8 mg/kg, and 2 mg/kg improved the survival of 4 and 1 mice, respectively, and they
were tumor-free on day 90. Survival of mice treated with ip injection of CBDCA (100 mg/kg, on day 3, or 50 mg/
kg on day 3 and 10) was significantly better than the control group. These results suggest the potential of po TS-
1+ip CDDP, ip 5-FU, ip docetaxel and ip CBDCA administration for the treatment of peritoneal dissemination of
gastric cancer. Key words: Gastric cancer, Peritoneal dissemination, TS-1, Docetaxel, Intraperitoneal, Chemother-
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BY a7 UFNVERICE Y EREEBOFEFBEZEL2F NI 2%, CBDCA, CDDP, 5-FU, docetaxel (DOC) #SEw»
BZM AR LTz, BREEEEEEEE MKN-45-P % TS-1 (12 mg/kg) THRELEETIE, HEBHHA A CBIR 2 < BB
EFFR EEN o T2,

5-FU 15 mg/kg ip - 18 [8], 30 mg/kg ip - 9 EIRSEETIZTS-1 12 mg/kg po (Gt 20 [F) XMEEIC LERNEREICEFERS
t o7z, 5-FU 30 mg/kg ip BEGHDOHEAMD 5-FU #EEEIZ 600 pg/ml L B{E%ZR L7z, TS-1 12 mg/kg #%5 60 53 TDHE
7k 5-FU, CDHP &1 927+558 ng/m/, 1,483+719ng/ml TH -7z, CDDP 3.5 mgip #%5 (6, 13 H) #, TS-1 #fk
B, WHEBETIE MST 36, 28, 32 HTEARD B>z, L L, CDDP+TS-1(8 mg/kg) # Tl MST 50 H CHEEICfbd
SEELVEGFERMBRIFTH-o72, DOC 8 mg/kg, 2mg/kgip BEHTIX MST 90, 63 HT, ZhFH 4L, 1 /EIIMEEEREN
HEL Twiz, DOC 8 mg/kg ip #54%1% 8 FFffi# b K DOC 2 (4.58+0.28 ug/m) IZEWIBE R HERF L TW/zd, iv
#e 5 TIIBEATEE I ip BE5RICHEN1/100 DETH -7, T/, HEEFEHEGSANO DOC EE L ip &5 S BTk iv %5
BRICHENEREICE WE (4.65+1.33 ug/gr) Z7x L7z, CBDCA 50 mg/kg (day 3, 7ip) 100 mg/kg (day 3, ip) #E5ETIZ
BRI L D ETFEPRIFCH o7z, MST IEHIEEE26.3 H, 100 mg/kg #37.7 H, 50 mg/kg#£40.3 HTH -7z L
L, FEBDEZRBD B0 72,

PAE XY BiEsEEEEESE MKN-45-P 12 X 2 BEEREE 7 v ic8 W T, 5-FU ip, TS-1po+CDDP ip, DOC ip,
CBDCA ip BEIZEITH D, BRADICHBHRFFE NS,
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RERRERE DR 13RO TR TH 208, HailtkkAk
RFLWIBEESFFE I N TE T2, 2FLERER
FERERER N L— RN v o Tw 03, EEN
(LR ISR ATON S 2 L3 % v, FAMTHIEREERN
{LSAFREIC IIARTRT - fiTeh - R PR LR B
%, ATk 3 R P R 2 TR 1
L, FMal~OEMaOEmE eI s L, R,
HEEEBEOEMROBLE LMD €5 2 L TRV
e L, BESEEY? TX 2T LRET 272012
frbh -9,

LoLl, E0L5nERz2 LD LS nETHREAKRS
T2 EEMEIRITEIDIE W E TSI NTVLRY,
bhbhid, BEEEEEEBRR MKN-45-P 2X—F~
v AMENICBIE L, BRK 75 28 2 IEN 1 e 5 LR
ERET LI O THE T %,

I. 5 &

1. A= rraERuvi-BEEBoRHRZ S
=B

B 165 B0 FHE % Tanaka D LTI Z7—7 07
v ETHIYT U -4 3 HEEREE L /2%, 4 HEIZ Figl
WRT 10 FEOFEADERE 58 TR E I REORK
MR (peak plasma concentration) 127 % & 5 123
BUCEERCREEREY 4 HREREE L, MTT % CEl
BOMBEOEFEEE2FH T, 0% LOMHFEEZRL 72
b OB L LTz,

2. EERMIEERIEE

B B s E Mk MKN-45 20 5 832 U 7 B
FE RS SRR R MKN-45-P 2 X — F <~ X (KSN nu/
nu, SLC, Inc. Hamamatsu, Japan) OfERENIZ 1107
AL 72e ZOEBRFRTIE~ Y AIE MKN-45-P B
2~5 B TIEA RS BIEEE R TePIFET T 5%,

[]: Sensitive, [___|: Non-sensitive

Rate of sensitive cases (%)

0
CBDCA CDDPMMC THP ADM ETP 5-FU DOC PTX CPT-11

Fig.l1 In vitro chemosensitivity test using
collagen-gel method in 165 primary gastric
cancer
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3. HERMIRIERETE IS0 T D IERERILFEEOMR

@ TS-1 ORI 5 FEE: MKN-45-P % [EREN AL
1, 3, 4HH» 5 TS-1 12mg/kg %25 H, 4:8M Gt
20 [B]) OGS Ul 38 (BEETIL) D4R % HILE
DHHREE & g L 7z,

@ MKN45-P R B A 3 H H 2 & 5-FU 15 mg/
kg %38 3 6] 6 38 (G 18 H)ip 57 58, 5-FU 30 mg/
kg #@E 3B 38 GH9ED) ip#5T 28%/ED, TS-1
12 mg/kg po, #5 B4 (G20 [6]) #5925 &
HeAaFERe L,

® TS-1 8 mg/kg % MKN-45-P f&4#it% 3 HE» 538
5[E#%S % 28775 B (TS-1x10#£), CDDP 3.5mg/
kg % 6 B XU 13 HEICEEAN®S T 55 (CDDP ##),
& 512 TS-1 & CDDP %[F U HECHARES T 28 (TS-
1+CDDP #f) %{F®L7:, EFEEEBT L L EDHIC,
$e54 15, 30, 60, 120 2Ok 5-FU, CDHP ##
&2 RIE LT,

@ MKN-45-P % #if # docetaxel (DOC) 8, 2, 0.5
mg/kg %3, 5,9, 12, 16, I9HH ICEEANEE L,
AT % P MR & R L T, KR, B DOC 1R
% HPLC procedures” THIE L 7z,

® CBDCA 100 mg % flitt 3 HH®D#, 50 mg/kg %17
#%3IHE L 10 HHICEEAKRS L, £HEReHAN,

RENERE 10% LA HMET U2 fl 2R B L HE L
1o

4. # =

B WD in vitro 3 F R Z M BRI,
CBDCA, CDDP, DOC, 5-FUT®E <, Zh £ h 65,
46, 43, 42% DR MERME & HE S h iz (Figl), TS-1
DOffiel, 3, 4HBESHO MST X 29.2, 29.7, 27 H
TXHREED 29.1days EE= 52RO L1 -7 (Fig2).

X1z 5-FU 15 mg/kg - 18 EI#5-, 30 mg/kg ip. 9 [Al
BE5ETIE TS-1 12 mg/kg po (FF 20 [A]) xtiREICEE

MKN-45-P MST (Days)
1X107ip Control 27
l D37] —— TS-112 mg/kg po/from day 3X20 29.1
100 = Di-4 T e TS-112 mg/kg po/from day 4X20 29.2
— TS-112 mg/kg po/from day 1X20 29.7
80
g 60
2 ns
£
» 404 Ll
20
0 T T T
0 20 40 60
Day

Fig.2 Survival curves of 4 groups of mice hearing per-
itoneal dissemination of MKN-45-P treated with
12 mg/kg of po TS-1 from day 1, 3 and 4
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MST (day)
—— 5-FU 30 mg/kg ip EO day X9, from day 3 (n=7) 26.3
-------- 5-FU 15 mg/kg ip E day X 18 from day 3 (n=7) 49.1 35:] p<0.05
— TS-112 mg/kg pox20, from day 3 (5X4 week) (n=7) 345
........... Control (n=7) 292
MKN-45-P -
D10-14 TS-112 mg/kg pox 20, from day 3

X107
Lo 5-FU 15 mg/kg ip EO day X 18, from day 3
l m TTT 5-FU 30 me/kg ip BO dayx9, from day 3

100

5-FU 30 mg/kg ip:
5-FU concentration 600 mg/m/

80 -

60 —

Survival

40

20

Days

Fig.3 Survival curves of different groups of mice bear-
ing peritoneal dissemination after inoculation of
MKN-45-P cells

£ Peripheral blood
£
§E
i Ascites
=
30 60 120 (min)

----------- 5-FU concentration in ascites after po 5-FU (8 mg/kg)

5-FU concentration in peripheral blood after po 5-FU (8 mg/kg)
——— 5-FU concentration in ascites after po TS-1 (5.2 mg/kg)
————— 5-FU concentration in peripheral blood after po TS-1 (5.2 mg/kg)

Fig.5 Pharmacokinetics of 5-FU concentrations after
po administration of TS-1 (8 mg/kg) and 5-FU
(10 mg/kg)

R, BECEERNI Mo, Lrd, 5-FU ORKESE
BEboRWIZL b 5T, 30 mg/kg ip #E5#Z 15
mg/kg ip BEHICHAN, AECEGFEES L » -7z (Fig.
3)o 5-FU 30 mg/kg ip BGHEDOEAMRD 5-FU EE &
600 ug/ml TdhH-72h8, TS-1 2 mg/kg po 1 KO
7k #15-FU, CDHP # B 13 927+558 ng/m/, 1,483+
719 ng/ml TH > 7z,

XKz TS-1 & CDDP ff IR E O RNR % FEBRIY I HE
720 CDDP 3.5mg ip #5# TI1E MST 36 H, TS-1 4
MEE28 H, WEH 32 HTEBHETELZRD L1 o7,
L»L, CDDP+TS-1ETi3 MST 50 H CEEIfo 3
BEX D EFERNRIFTH - 72 (Figd), TS-1+CDDP B
TREERDS TR 2 [BIc A Sh08, BIFERICEL 3
T F o7z, CDDP, TS-1#HTIHAEDREAHI, El
YERZEIZ 2 5720 TS-1 8 mg/kg 5B OMEKF, K
MM 5-FU #E 1 Figh5 2Rt Mk, RigMF 5-
FU #1330 HRICE—23H Y, FNFN 334, 275 ng/
ml TH-7z, LirL, 5-FU 10 mg/kg DRSS TIER
I T 15 3% 33 ng/ml L@ E R LIctk, o721
BRHETE kholz, BAH TR -FURO®KRSE 5-FU
HRHEAEETH 572, DOC 8 mg/kg ip HE5EETIEZ MST
90 HTh o7z, 1VEH 12 HEICBIFEFZEL 7278, 6Pk
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Drug Median survival (Day)

Control (n=7) 30.0

----------------- TS-1 (80mg/kg) (n=7) 240

----- CDDP (35) (n=7) 285 ——|| <00
TS-1/CDDP (n=7) 485

(8.0 mg/kg) + (3.5 mg/kg)

V1 CDDP (35me/ke, day 6 and day 13)
TS-1 8mg/kg poX 10, from day 3

100 T
HI
B L T—
80 I E Control vs TS-1/CDDP
— ! H =0.006 (Logrank
S 60 st | p grank)
2 1
5 1
& 40 + Lo
i 1
20 "3 1
i 1
0 T * \I 1
0 20 40 60
Days

Fig.4 Survival curves of mice bearing peritoneal dissem-
ination of MKN-45-P, treated with po TS-1 (8
mg/kg X 10 days), ip CDDP (3.5 mg/kg on day 6
and 13), and po TS-1+ip CDDP

DOC ip 2 times/week

Survival (%)

— Control n=10

—DOC 8mg/kgipn=7 — ey .
=+ DOC 2mg/kgipn=7 d
"""" DOC 0.5 mg/kg ipn=7 :]

80 100

a: Z=9.67, p=0.001, b: Z=12.66, p<0.001
c: 2Z=3.45,p=0.013, d: Z=4.79, p=0.029

Fig.6 Survival curves of mice bearing peritoneal dissem-
ination of MKN-45-P, treated with different doses
of ip docetaxel on day 3, 5, 9, 12, 16 and 19

90 HA EAEFL, 90 H H OB T 4 VI3 EHERE
FEOHE L Tz (Fig6)o 2 mg/kg #5#TIE MST 63
HT4PEA90 B EAERFL, 1 RIZEBEESHLL T
Wz, UL, 0.5mg/kg ip B5BETIE MST 49.5 HT
71 B EEE L7z, Fig.7 1t DOC 8 mg/kg % X — I
<RI ip, iv LI ROEHIME O TH 3 (Fig.7a)
ip 51k 8 HEfIE b A DOCIEE (4.58+0.28
ng/mil) FEOVEBE ZHERFL Tuieh, ivIiRS TRIEK
R L ip 5B 1/100 DETH -T2 £72, B
RN O DOC B 1Z ip %5 8 R TId iv &5
ICHAREEICEWE (4.65+1.33 ug/gr) 2~ L7 (Fig.
). & 5T, MEEENIEEEMIEN OREARE L iv &5
TIX 0.33%0.07 ng/10* cells (30 43#%) 5 0.17+0.05
ng/10* cells (8 K§fiIfR) THh-o7:o LML, ip&E5HET
I 4.05+1.84 ng/10* cells (30 4}) 4> 2.65+0.86 ng/
10* cells (8 KEfEIfR) & 8 Kl & TR WE % HERE L 72 (Fig.
7c)o CBDCA % 50 mg/kg (day 3, 7ip) 100 mg/kg
(day 3) 25 L7 #ECTlk, ARICHERREL VAERFERNR
FFCho7Tz, MST IGXHEEE 26.3 H, 100 mg/ke B 37.7
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a: Ascite b: Solid cancer ¢: Suspented cancer
(mg/ml) % p<0.05 (mg/g tissue) . p<0.05 (ng/10* cells) k2 p<0.05
100 7 10
* 6 By vy *
B x A 2
01855 A N 14 ﬁ ——iv
1 ——iv 4 ~8- ip
M 3 e e e —
0.1 f'—f\,\‘ . I )
1 L
0.01 T T T T 1 0 T T T 1 0-01 T T T T 1
0 2 4 6 8 (hr) 0 2 6 8 (hr) 0 2 4 6 8 (hr)

Fig.7 DOC concentrations of plasma and ascites after iv or ip injection of DOC (8 mg/kg) in tumor bearing mice

MST (days)
------ Control (n=7) 26.3
—— CBDCA 100 mg/kgipX1onday3 (n=7) 37.7 ;I p<0.05
ll\gflf\(‘);@’}’ —— CBDCA50mg/kgipX2onday3,10 (n=7) 403 ’
ip

l i & CBDCA 50 mg/kgipX2 on day 3,10

| CBDCA 100 mg/kg ipX 1 on day 3
100 it L

80 -

8
L

'S
S
1

Survival (%)

Y
=
1

o
o
[
S
o
=
8_

Days

Fig.8 Survival curves of mice bearing MKN-45-P cells
after treatment of ip CBDCA of 100 mg/kg on day
3 and 50 mg/kg on day 3 and 10 (n=7).

H, 50mg/kg# 40.3 HTH -7z, LHL, KERDI %2
RBOTBFE s> o7 (Fig8)s

m = =%

JEOREFEIC & D ERIBSZ R D, BRI LR
MBS I LI ERENIBO CTEETH S, 27—
7 VRIC & B SRR 1 AR IT W EREE T O AR
THY, PREFESHERDH 2 LvwbhiTw5Y, FE
O EETIX, BEKE¥HEIX5FU, DOC, CDDP,
CBDCA IZEWRBZME R, Sl OFFREGE & —85
LETHoT, T DHEKED» 5, 5-FU, CDDP,
CBDCA, DOC % [EBHEE I 3 2 16 EH & L TEIR
L, X—F~=7REEREREE 7 VI 2 oK 2 BEA
BEL, EEFEHMELE L, TS-115-FU OR{LEER
T# % dihydropyrimidine dehydrogenase (DPD) ®fH
EHFITH 5 CDHP L L& FH M % {H 7 % potassium
oxonate (Oxo) # 5-FU @ prodrug T» % tegafur (FT)
L bz IFEE LicHEbERITh 5, il TS-1 1,
BREOMEEREREICERD THERIRER L L TEHZED T
VW20, Z 2T, 12mg/kg ® TS-1 % MKN-45-P i
FENTEAE 1, 3, 4 HE»oRORES LEFERERET LI,
ZHBWIHADFERE L BEORERE % TS-1 TENL SWIEHE
TELDERRARLIDTH-o1, TS-1#5 30 5#%DE
7k 5-FU, CDHP #3927 ng/ml, 1,483 ug/ml &

E—2i%l, +oLBMSIRO L 2 |EIC 2572,
LoL, TS-1 BEMTITaRERLE H I BfRL < iaiE e 4
BEROZND S NlshoTz, —F, 5-FU 15, 30 mg/kg
ipBREHTCREFELEN TS-1BEHIVERCREFT
bolze 2 THEAFODS-FUEATHSE, 5-FU 30
mg/kg ip %5 T ESEZDEE I 600 xg/ml & TS-
1 12 mg/kg po D AEKFRE 927 ng/m/ D 600 5D
fEERL TV, ZhsDFED5FU O total dose &
240~270 mg/body L ENRRpo7:DT, EHEROZEIIME
fEN 5-FU @ dose intensity 78 5-FU ip T IEH 125
otz tt, TS-1#5#H T3+ % AKH CDHP BE S
BonTdH 5-FURESHRFS LW, BMlEZIE
DME» - 7z EHEE L T\ 5, Fukushima 513~ 7 ATl
DPD EELE WO T, BEEENTO 5-FU OEELBNFE L
DIGERIRIME D EHEE L T 510,

CDDP & 5-FU @ modulator & U TOIEH A A=A A
DEARE & 7% 5 T %12, BRIRAIIC b BRIZIZ 60% = #8 2
3T 5WENDH 5, Shirasaka Sk, TDA A=A L
ZUTDLIICEZTWwAHY, CDDP »3ifafEEic 8105
AFA = v OReEEE Z HEFET 2 2 L CHRENEREE
WEMD, 5-FU » o @ 217z FAUMP, TS, X7 Vv
¥7 b7k ROZER LD ternal complex R # €T %
72% CDDP & TS OFEFR G #HEMICHET 2 LT
W,

EESY b X—F~v v ABAMEE b BRI L TS-1+
CDDP fif 21TV, HESIREZDI L LTV, 1t
oW, EERMFFERZ IS L TS-1 5mg/kg 7 HRE+
CDDP 0.25 mg/kg/day ip 7 HEO&EG 21Ty, {2 D
FHN OB G I HANERCEEIERIR S > L L
Tw3E, bibhld, EEHEECYL TS-1/CDDP »3
BIREEE R TDEPERE Lz, TOREE, TS-1 8
&b %3k CDDP ip B ClIfEEREEEY) O £ F R OUE
3757203, TS-1+CDDP HECTHEEREGFRDOEREDS
A oIz, EESIE TS-1 ik v CDDP OffF CHEE
W5 FU BRESEW I EREFEROERICHES L L
HLTWw319,

Xz DOC ip DFIRE#ES L7z, DOC i3 ip 85 &3z
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B, REHRVIRE CEBENCEET 5, DOC #AX
FKIZAVEMED DOC % polysorbate 80 T L& Lizh D
T®H %, polysorbate 80 #3 drug-delivery %I % FE ¢
DT, BERENICHRZ I DOC AT 2 7: 0N TR
HRMRETE230EFEZ6NLTWAY, Lard DOC I
B EEMIIRRICN 3 1C,, BMDIEAN LEE IR
(0.1ng/mi~1.03 ug/ml) TH B = L #sb b > T B,
251z, BEARSBRORBIRE L{ECOT, BIfEH
DFE S DY, SE 0 FEER T, DOC# 560
MST MG L L TR bR» o7, Lictdo
T, DOC i ipBEICHRLHELICERTHL EEZS5ND,

CBDCA eIl EE THRIK TE < HwonTtn 3
7, BRETIAEERIE 20% L ME SN TS, CBDCA
50 mg/kg B X U100 mg/kg D ip &5 b AEF A PEIE
3T 5 2 i EFEFEPREI T,

F & O

PAE XY BamEE btk MKN-45-P 1 & %
EET 7T VICBWT, 5-FU ip, TS-1po+CDDP ip,
DOC ip, CBDCA ip B&EIZERTH Y, HRADIGHDS
b,

AEXDOEF I 27 [ HARRDIR B S B8OLTHREK
xhiz.
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