Human Cancer Biology

A

Carcinoma l-
| *
Hyperplasia I—-
— " |
Proliferative

Secretory
0 10 20 30 40 50 60
PPARY LI (%)
B
Carcinoma ]-
Proliferative }j* *
Secretory }_

02 4 6 8 1121416
PPARY / RPL13A mRNA ratio

Fig. 3. A, LI of PPARy. Inmunoreactivity of PPARy was significantly higher in
endometrial hyperplasia and normal endometrium in secretory phase (*, P € 0.05)
than in endometrial carcinoma and normal endometrium in proliferative phase.
Bars, SE. B, semiquantitative real-time reverse transcription-PCR for PPARYy in the

" endometrial carcinoma and normal endometrial tissue. Expression of PPARy mRNA
was significantly higher in proliferative-phase and secretory-phase endometrium
than in endometrial carcinoma. *, P € 0.05. Bars, SD of triplicate samples.

PPARy LI was significantly correlated with p21 LI (P < 0.0001).
BMI in endometrial carcinoma patients was significantly
associated with PPARy LI of their carcinoma cells (P < 0.0001).
No significant associations were detected between PPARy

. Table 2. Corielation between PPARY
- immunoreactivity and.clinical v
cgréi}nbm@s‘_; .
Factor N =103 PPARyimmunoreactivity P
+ -
Age
<50 20 14 6 0.5806
250 83 53 30
Stage
F+ 78 48 30 0.1869
fil+ v 25 19 6
Grade
142 81 " 49 32 0.0629 -
3 22 18 4
BMI* (median) 24.6 242 249 <0.0001"
p21 (median) 7.0 9.0 5.0 <0.0001"
ERa (median) 23.0 20.5 260 0.757"
ER{ (median) 5.0 105 40 0.1495"
PR (median) 250 265 210 0.2313"
Ki-67 (median) 32.0 300 36.0 0.969'
f\bbreviations: ER, estrogen receptor; PR, progesterone receptor.
N =101
tCompared with PPARy LI
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immunoreactivity and overall sutvival (P = 0.6367) or disease-
free survival of the patients (P = 0.1168; data not shown).

Real-time PCR analysis. We examined the expression of
PPARy mRNA in 28 endometrial carcinoma patients and 14
normal controls. PPARy mRNA was abundantly expressed in
secretory endometrium. There were significant differences
between endometrial carcinoma and proliferative-phase tissues
(P = 0.0115) or secretory-phase tissues (P = 0.0217; Fig. 3B),
but no significant differences were detected between prolifer-
ative-phase and secretory-phase endometrium. In carcinoma
cell lines, PPARy mRNA was also expressed in Ishikawa,
Sawano, and RL95-2 cells' {Fig. 4A). It is well known -that
PPARYy heterodimerizes with RXRs, and we therefore examined
the expression of RXRs-RXRe, B, and y-mRNAs in these cells.
These mRNAs were also expressed in Ishikawa, Sawano, and
RL95-2 cells (data not shown).

Immunoblotting. Immunoblotting analysis was done using
Ishikawa, Sawano, RL95-2, and MCF-7 cells to detect the
presence of PPARy protein. MCF-7 cells were used as a positive
control. Immunoreactive bands corresponding to PPARy were
detected in all carcinoma cell lines (Fig. 4B). '

Cell proliferation assay and apoptosis analysis. We examined
the effects of naturally occurring PPARy ligand on the cell
growth in vitro (Fig. 5A-C). 15d-PGJ, markedly suppressed
cell growth in Ishikawa, Sawano, and RL95-2 cells in both
dose- and time-dependent manners. In all three cell lines,
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Fig. 4. A, semiquantitative real-time reverse transcription-PCR analysis of
PPARY in endometrial carcinoma cell lines. Bars, SD of triplicate samples. Agarose
gel pictures show PPARy mRNA. 8, results of Western blotting of carcinoma cell
lines. MCF-7 was used as a positive control and B-actin was used as an internal
positive control.
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Fig. 5. Effect of 15d-PG.J; on the proliferation of (4) Ishikawa, (8) Sawano,
and (C) RL95-2 cells. The concentrations of ligand are 1, 5, 10, and 20 pmol/L.
Values are fold of the control absorbance. Points, mean of triplicate wells;

bars, SD. *, P <0.05. OD, absorbance. :

growth suppression was detected after 3 days of the 15d-PGJ,
addition.

We also examined the status of apoptosis after adding 15d-
PGJ,. Apoptosis indexes of Ishikawa, Sawano, RL95-2 cells were
not significantly altered under 10 and 20 pmol/L 15d-PGJ,
treatments for 5 days (Fig. 6A-C).

The expression of p21 mRNA after 15d-PGJ, treatment was
summarized in Fig. 7A to C. The p21 mRNA expression
increased in both dose- and time-dependent manners.

In our present study, weak PPARy immunoreactivity was
detected in endometrial carcinoma tissues. PPARy mRNA
expression in carcinoma tissues was also lower than that in
normal tissues. Similar results have also been reported in
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esophageal (26) and lung (27) carcinomas. Normal human
ureter also expressed PPARYy protein, but there was a significant
loss of PPARy expression in high-grade transitional cell
carcinomas (28). Therefore, the results of our study are also
consistent with these results, which support the hypothesis
that the PPARy gene is a tumor suppressor gene, and dys-
function of PPARy contributes to tumorigenesis.(11). However,
several studies also showed that PPARy expression was more
marked in carcinoma tissues than in normal tissues in several
types of human malignancies. For instance, Zhang et al.
analyzed 56 specimens of normal ovary and neoplasm using
immunohistochemistry (29). Immunoreactive PPARy was
not detected in normal ovaries. However, PPARy immunore-
activity in ovarian tumor tissues was significantly higher than
in normal ovaries and benign ovarian tumors (29). lkezoe
et al. examined the expression of PPARy in 339 clinical samples
and 71 various cancer cell lines, including colon cancer,
breast cancer, prostate cancer, lung cancer, osteosarcoma,
glioblastoma, and leukemia. All of the cell lines and clinical
samples expressed PPARy as detected by real-time PCR and/or
Western blot, but their expression levels varied widely among
samples (30). Therefore, the results above indicated that
the expression of PPARy is dependent on tissue specificity
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Fig. 6. Apoptosis index of (4) Ishikawa, (8) Sawano, and (C) RL95-2 cells
under 16d-PGJ, treatments. The apoptosis index was calculated as the fold of the
control absorbance. Points, mean of triplicate wells; bars, SD.
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Fig. 7. Semiquantitative real-time reverse transcription-PCR analysis of p21
under 15d-PGJ, treatments in endometrial carcinoma cell fines. (4) Ishikawa,
(8) Sawano, and (C) RL95-2 cells. Values are fold of the control value.

*, P €0.05 versus day 0. Bars, SD of duplicate samples.

and/or the mutational events that are required for cancer
development.

We showed that PPARy LI was higher in-endometrium in the
secretory phase than the proliferative phase. We examined
previously the expression of RXRs in normal endometrium,
endometrial hyperplasia, and endometrial carcinoma (31).
RXRy immunoreactivity was detected in the nuclei of epithelial
cells of the secretory-phase endometrium but not of the
proliferative phase. Loughney et al. also reported that intracel-
lular concentration of all-trans retinoic acid, a ligand of RXRs,
was elevated during the secretory phase because of a marked
reduction of cellular retinoic acid protein type II mRNA (32).
PPARy was shown to heterodimerize RXRs, which is also
consistent with the results of our study. PPARy may also have
antiproliferative effects in secretory-phase endometrium.

In in vitro experiments, 15d-PGJ, markedly inhibited cell
proliferation of the endometrial carcinoma cell lines at 10 and
20 umol/L. 15d-PGJ, is both an endogenous PPARy ligand and

_adirect inhibitor of several other signal transduction pathways
(33). 15d-PGJ, has been considered an endogenous ligand;
Forman et al. reported that prostaglandin D, is the major
prostaglandin in most tissues and PGJ, derivatives may be
produced at several of these sites (8). Nosjean et al. also showed
that prostaglandins were cyclooxygenase products, and a final
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product of this pathway, PGJ,, is nonenzymatically converted
into 15d-PGJ, (7). Parikh et al. reported the following three
findings. (a) 15d-PGJ; activated PPARy-dependent signaling
systems more potently than other fatty acids that have been
studied. (b) A representative synthetic cyclopentenone-prosta-
glandin, A'2-PGJ,, was actively transported into the nucleus in
a time- and temperature-dependent manner with Michaelis-
Menten kinetics, suggestive of carrier-mediated active transport.
Finally, formation of immunoreactive 15d-PGJ, has been
detected during the propagation and resolution of inflamma-
tion in association with PPARy activation (34). Nakashiro et al.
reported that low-dose 15d-PGJ, (0.5 pmol/L) almost com-
pletely inhibited the growth of nonneoplastic human urothelial
cell line and 10 pmol/L 15d-PGJ, suppressed the growth of
neoplastic urothelial cells (28). Several investigators also
showed that 15d-PGJ, inhibited the growth of pancreatic
carcinoma cells (35), lung carcinoma cells (36, 37), and gastric
carcinoma cells (38). These antiproliferative effects of 15d-PGJ,
discussed above are all considered to be mediated by several
pathways: PPARy dependent and PPARy independent. The
lipopolysaccharide-induced transcription responses of activator
protein-1, nuclear factor-xB, and STAT1 can be repressed by
15d-PGJ, only in the presence of PPARy (39). Two identified
candidates have been proposed-to mediate PPARy-independent
actions of 15d-PGJ,: the nuclear factor-kB system and the
extracellular signal-regulated kinase signaling pathway. We
showed that 15d-PGJ, suppressed cell proliferation of the
endometrial carcinoma cell lines. If 15d-PGJ, decreased cell
proliferation through PPARy-dependent pathways, 15d-PGJ,
may represent a new therapy for human PPARy-positive
endometrial carcinoma. ‘

In this study, PPARy immunoreactivity was significantly
correlated with that of p21 in endometrial carcinoma tissues,
and expression of p21 was induced by 15d-PGJ, at mRNA levels
in Ishikawa, Sawano, and RL95-2 cells. Apoptosis indexes of
cell lines were not altered under 10 and 20 pmol/L. 15d-PG},

‘treatment for 5 days. Several studies showed that PPARYy ligands

induced cyclin-dependent kinase inhibitors, such as p21, in
various types of carcinoma cells (25, 40, 41). The p21 protein
inhibits cyclin-dependent kinases and mediates cell cycle arrest
and cell differentiation. A potential conserved consensus
peroxisome proliferator-responsive element was detected in
the promoter region of p21 gene (25, 40). Suzuki et al. reported
that the expression of p21 was significantly induced by 15d-
PGJ, at both mRNA and/or protein levels in MCF-7 breast
carcinoma cell line and apoptosis index of MCF-7 cells was
not significantly altered under the 15d-PGJ, for 3 days (25).
Jung et al. also showed that a large portion of human cervical
carcinoma cell line C-4II cells showed growth arrest at G,
phase with the induction of p21 following ciglitazone
treatment (41). They also reported that PPARy ligands sup-
pressed cervical cancer cell proliferation by inhibiting cell
growth, not by triggering apoptosis at least in this cell line
examined (41). Shen et al. also reported that 15d-PG]J, induced
the expression of cyclin-dependent kinase inhibitor p21 protein
in human chondrosarcoma cells in a p53-independent manner,
which seems to be involved in the mechanism of inhibition of
cell proliferation (40). Results of our present study are
consistent with all of these studies reported previously and
suggest that PPARy also regulates the expression of p21 in
endometrial carcinoma tissues.
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Approximately 50% of endometrial carcinoma patients had
obesity and hypertension and 24% of the patients had type 11
diabetes mellitus in our present study. These results are also
consistent with reported results of previous studies (16, 18,
42, 43). The NIH defines a normal BMI as 18.5 to 24.9.
Overweight is defined as a BMI between 25.0 and 29.9. Class |
obesity is a BMI between 30 and 34.9, class II obesity between
35.0 and 39.9, and class IIl obesity as >40 (44). However,
among Japanese women, there are fewer class I obese people
than in Western countries (19). Therefore, the Japan Society for
the Study of Obesity originally defined class 1 obesity as BMI
between 25 and 29.9, class 2 obesity as between 30 and 34.9,
class 3 obesity as between 35 and 39.9, and class 4 obesity as
240 (19). Therefore, in this study, which examined Japanese
patients with endometrial carcinoma, we defined obesity as a
BMI = 25. In our study of Japanese women with endometrial
carcinoma, patients with endometrial carcinoma had high BMI,
but paradoxically obese women with endometrial carcinoma
had longer disease-free survival than non-obese women with
carcinoma, Everett et al. reported that, in 396 endometrial
carcinoma women, women with BMI > 40 had a lower
recurrence rate compared with those with BMI < 30 (4.7%
versus 13%), but the difference did not reach statistical
significance (P = 0.065; ref. 42). Anderson et al. also reported
that disease-free survival increased significantly (P = 0.014),
and recurrence rates decreased as BMI increased (45). There-
fore, an inverse correlation betiveen biological behavior and
obesity seems to be observed in both Japanese and Western
patients with endometrial carcinoma. Further investigation is
needed to clarify the mechanisms.

There was a significant negative correlation between PPARy
expression and BMI in women with endometrial carcinoma
(P < 0.0001). To the best of our knowledge, this is the first
study that analyzed the correlation between PPARY expression
and BMI in endometrial carcinoma patients. Kadowaki et al.
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RatER 100%, /RE 100%, $RE9.5% THHBERDBETHERILZ 48.6% THo7, FILHE
BAXEY (TGP) 28 LRI HRRIL BR btﬁAﬂﬁ*%@&?ﬁ&@{If}M&% B
THOATHEYRFRTHHEEZONS,

W5 HE
HiERIRS SR, #nEtt/ v 4 N o4 (Themoreversible gelation polymer; TGP),
MR, BARE

FREEL, MBHIICBRIhZERICSHY, B

" % CEREICRTSRIET Y R 2D WEIERS

il

FEEDMEIRBNT, BAREICHT 5SFME MERT-ABREHEARFINTHRICBES

LFEREOBREHERSEKICDI - TR, FEE o i, (LFRERICENETHER LRI L

T, MSRORSHMEL, B LRk

| ey 7o rERAE ERAR MERTVEN, 00X EHRBEIFERIC
2 &l SBF(HALE - — 5D LBHHDID, BHRFHFENTILNI LS
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By, TLTC, FEEAOWHEBRBEEEL, BA
HEBELhZThIEHEERNZR]RLMEATSC
EMTEIIE, KREBBERALEERTE, {b¥EE
DEMRIIERL, FEEEL(HBLISZEEZL

55,

MEFARZHERRIE, F—olBgkcR—od
BAUAFTIHEBOTOERIC T 5 BZHE
BEBEVSBEEHSHERENTE L, Ham-
burger SPOEIC & b FUEAIREHESER bR C B
Rici@frsh, —BHLBHEROERES 0, HE
DR EMNERRORERO MY, —RERE
WKESETRRBUSHM-I, FCTCIORELH
W, Es OTBICEEMNB SN, LhrbiEkc DOiE
BlHeBR(A — 5 — A — ) EFBEIRETTREE T3
REUABR OISR HENTE 7,

Bl s 4 K o 40 (Themoreversible gelation
polymer; TGP) ¥, ZBABE(R°C)o LTTY/
o BRI HEIcE LT 2B FLEWTH
3, TGP Dff e LT, Wfzoaig - @INSEE
REEDEEET, BEEMOSTIHETHD, M
fatHgiclEE 5200, BRE(LEAAZEM
BCHETEZ, BEBRAMESLBEE T IEMKENSE
FRTHRIUARNTETH 5, TGP WTE
AR =T IS T 2 ot LT, BHESE M
R ERE 2 S I VI EMB T S h 339,

UEoBEEb Ecfia s, TGP »irse A+t
CHWT, BRUKCRARYE, St chsE
FULIBEEE PO ERAR LT, BRI
TEL -5 = A — NI LERE T, BERNEE
L, TOFBREICOWTIEML 2,

MHE L UFE

1. x4

2004252006046 BTl TV FHE
HRERRCTERDZ2 0 ZERELABR LR
ARHBRE 45 GI(FEBE T 0, FEmSH, R
#833B1) &R & Ui (Table 1), 41, RERFTIC
T EBHBAEITY, XBTRELB R, £/, FH
RORATICHEL, B<Y 7V FEHAZEGHRES
BRI TEBEB I (REBEE 1071 5), SEF
O, BEUHRRIIOBBRONE, ETHIES
Table 2a, 2b, 2¢ iZ7Rd,
2. TGP LEFHEOER

TGP B3EM S DFEDTHER LI, TGP oK

74

KE # kOo—@K 5

2 RPMI1640 (Life Technologies, NY., USA) %1
AXCTTURMBPEAREL, BREBESS% (wt
[wt) KRB L /o, B, RPMIL60 i 20%
Fetal calf serum (FCS, Dainippon Pharmaceutical
Co. Ltd. , Sydney, Australia), penicillin (10, 000
unit/ml) / streptomycin (100 zg/ml) (Life Technolo-
gies, NY.f, USA), L-glutamine 2 mM (Life Tech-
nologies, NY., USA) 2z /b0 % ML, UTo
EERTH O,
3. WRGRE & IR OfER

FiliL b YIRS h /o RE(EEE) % Smm Ai2y)
KL, HifEMA D Harks' % (Hanks’ balanced salt
solution; HBSS, Gibco, Gaithersburg, MD, USA)
I L BRI, STEARLA P MRS £ TR IR b
BEL, KERE L, TOBMAMSMETISE Mcll-
wain Tissue Chopper,(The Mickle Laboratory En-
gineering Co., Ltd. Surrey, UK) % W THEHEZ %
0.5~1.0 mm Eizfit) Ui, 24 well EES L — b
(FALCON, BD Bioscience, Franklin Lalces, NJ,
USA) it Hic L - T/ IWVRBETL - 72 TGP %
300 plfwell A Ufco SHICHIYIU /iS4 3~5
BEraBLT, UTOERET- X,

o, BUKRUEBRAERICHEL T3MEZICX

DEHBEOBEARA L-0L, BEIOVEERLE

BARURAAKY 100 ml % 1000 r.p.m., 6 4}):E
D, #°C ORBILTF TV VIRBO TGP 2 [
WHIBLRERR (5.0X10°@/ml) ZFERL U7z, M

"7k @3 41, Ficoll-Paque (Pharmacia Biotech.,

Uppsala, Sweden) % A - HEBEICL Y, 18
Mt =B, EROBIEEIT- o
4, HEBOEEE .
LROFIHETHE L 7 U — bICEEEIK 650 pl/
well 2EMUL, 37°C, 5%CO, kG EHTFTHRL
72
5. PUBKIRZiHER
EBROBRIEFIEE Fig. 1 1ICR7, #HHRF T8
U7cREET, 538 300 ¢/ml 27U, HuiHlk
ZEHRBRAH LV —b& L7, 5 BOWMEHA, cis-
platin (CDDP) (Bristol-Myers Squibb Company,
NY., USA), mitomycin C (IMMC) (Kyowa Hakko
Kogyo Co. Ltd., Tokyo, JPN), 5-fluorouracil (5
FU) (Kyowa Hakko Kogyo),, paclitaxel (PTX)
(Bristol-Myers Squibb Co. Ltd., NY., USA), and
irinotecan (CPT-11) (Daiichi Pharmaceutical Co.
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Table 1. Types of Tumor and Samples

Sample No.
Cervical cancer Tissue 7
Endometrial cancer Tissue 5
Tissue 20
Ovarian cancer Ascites
Intratumoral fluid 4
Total 45

Table 2a. Characteristics of Patients with Cervix Cancer

No. Age Stage Chemotherapy of pre Course Chemotherapy of post Course

chemosensitivity test chemosensitivity test
1 45 1Ib - - CDDP + 5FU 4
2 53 Ib PTX + CBDCA 6 CDDPi.a. 4
3 72 Ib CPT-11 + MMC 5 CDDP + MMC + 5FU i.a. 6
4 51 Ib NDP 5 CPT-11 5
5 43 b - - CDDP + MMC i.a. 4
6 48 Illb  CDDP+BLM+5FUia. 2 . PTX+CBDCA 6
7 3

57 Ib CDDP + CPT-11 3 "CDDP + MMC i.a.

CDDP; cisplatin, MMC; mitomycin C, 5FU; 5-fluorouracil, PTX; paclitaxel, CPT-11; irinotecan,
NDP; nedaplatin, BLM; bleomycin, CBDCA; Carboplatin

PTX + CBDCA; PTX; 180 mg/m?, CBDCA AUC6/every 4w i.v., NDP; 25mg/m%w i.v., CPT-11 +
MMC; CPT-11 60mg/m’, MMC 7mg/m%every 2-3w i.v., CDDP + CPT-11; CDDP 60mg/m*/dayl,
CPT-11; 60mg/m%day1,8,15 iv., CPT-11; 60mg/m*¥w i.v., CDDP + BLM + SFU i.a; CDDP
70mg/m’, BLM 10mg/body, 5FU 700mg/ m*/every 2-3w i.a., CDDP i.a.; CDDP 100 mg/body/every
*2-3w i.a., CDDP + MMC + 5FU i.a.; CDDP 70 mg/m’, MMC Tmg/m?, SFU 700mg/m*/every 2-3w
i.a.,, CDDP + 5FU; CDDP 20mg/body/dayl-5, SFU 500 mg/body/day!-5/every 4w i.v., CDDP +
5FU i.a.; CDDP 70mg/m’, SFU 700mg/m*/every 4w i.a., CDDP + MMC i.a.; CDDP 70mg/m’,
MMC 7mg/m2/every 4w i.a,, i.v.; intra-venous chemotherapy, i.a.; intra-arterial chemotherapy

Table 2b. Characteristics of Patient with Endometrial Cancer

No. Age Stage Chemotherapy ofpre  Course Chemotherapy of post Course

chemosensitivity test chemosensitivity test
1 62 v TXT + CBDCA 6 CPT-11 9
2 37 IHE CDDP i.a. 3 CDDP + 5FU 4
3 74 v PTX + CBDCA 4 CDDP + 5FU 5
4 64 e PTX + CBDCA 6 -
5 6 -

73 11la PTX + CBDCA

CDDP; cisplatin, 5FU; 5-fluorouracil, PTX; paclitaxel, CPT-11; irinotecan, CBDCA,; Carboplatin,
TXT; docetaxel

PTX + CBDCA; PTX; 180 mg/mz, CBDCA AUC6/every 4w i.v., TXT + CBDCA; TXT 70 mg/mz,
CBDCA AUC 6/every 4w i.v., CDDP i.a.; 100mg/body/every 2-3w i.a., CPT-11; 60mg/m2/w iv.,
CDDP + 5FU; CDDP 20mg/body/day1-5, 5SFU 500 mg/body/dayl-5/every 4w i.v., i.v.; intra-venous
chemotherapy, i.a.; intra-arterial chemotherapy

75
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Table 2¢. Characteristics of Patients with Ovarian Cancer

KE B KO—®

b

No. Age Stage Chemotherapy of pre Course Chemotherapy of post Course
chemosensitivity test chemosensitivity test
1 62 e TXT + CBDCA 6 CDDP+ 5FU iia. 3
2 55 1iib PTX + CBDCA 6 MMCia. 4
3 75 1l PTX + CBDCA 6 w PTX + CBDCA 12
4 62 v PTX + CBDCA 6 CDDP + 5FU i.a. 4
5 66 e PTX + CBDCA 6 MMCi.a.
CDDP + CPT-11 3
6 68 Il PTX + CDDP 6 wPTX +CBDCA ° 12
7 54 Hite PTX + CBDCA 6 CDDP +MMC i.a. 3
CDDP + CPT-11 3 ’
8 74 lle PTX + CBDCA 6 _
9 41 e PTX + CBDCA 6 " cDDPia. 3
10 54 lic CDDP + CPT-11 3 CDDPi.a. 3
11 59 lle PTX + CBDCA 2 . -
12 7 1l - PTX + CBDCA 6 MMC + SFU i.a. 3
13 53 1Iib PTX + CBDCA 8 PTX 12
14 59 Tic CDDP + CPT-11 6
15 52 v CPT-11 + CDDP 6
16 55 ke PTX + CBDCA 6 CPT-i1 3
17 62 1\ PTX + CDDP 6 CDDP+MMC i.a. 3
18 84. Ilc PTX + CBDCA 3 MMC 4
19 55 \% PTX + CBDCA 6
cDDP 2
20 66 v CDDP + CPT-11 6
21 21 Ic CDDP + CPT-11 6 CDDP + SFU 6
2 54 ille PTX + CBDCA 6 CDDP + 5FU 3
.3 67 ilic PTX + CBDCA 6 w PTX + CBDCA 12
24 64 v PTX + CBDCA 3 CDDP + MMC i.a. 3
25 47 Ic CDDP 3 CDDP + SFU 5
26 45 v CcDDP 3 5FUia. 6
27 46 ke _ PTX +CBDCA 6 CDDP + SFU 6
28 55 Ie PTX + CBDCA 3 CDDP + MMC 3
29 53 Ie PTX + CBDCA 6 w PTX + CBDCA 12
30 64 il PTX + CBDCA 6 w PTX + CBDCA 16
3 67 Ie PTX + CBDCA 3 MMC i.a. 3
32 7 ilic PTX + CBDCA 6 W PTX + CBDCA 12
33 68 il PTX + CDDP 6

CDDP; cisplatin, MMC; mitomycin C, 5FU; 5-fluorouracil, PTX; paclitaxel, CPT-11; irinotecan,

NDP; nedaplatin, BLM; bleomycin, CBDCA,; Carboplatin, TXT; docetaxel

PTX + CBDCA; PTX; 180 mg/mz, CBDCA AUC6/every 4w i.v., TXT + CBDCA; TXT 70 mg/mz,
CBDCA AUC 6/every 4w i.v., PTX + CDDP; PTX 180mg/m?, CDDP 100mg/body/every 4w i.v.,
NDP; 25mg/m*w iv., CDDP; 100mg/body/every 2-3w ip. or ia, CDDP + CPT-11; CDDP
60mg/m%day1, CPT-11; 60mg/m*day1,8,15 i.v., CDDP + BLM + 5FU i.a.; CDDP 70mg/m’, BLM
10mg/body, SFU 700mg/ mz/every 2-3w i.a., CDDP + MMC + 5FU i.a.; CDDP 70 mg/mz, MMC
7mg/m?, S5FU 700mg/m*/every 2-3w ia., CDDP + 5FU; CDDP 20mg/body/dayl-5, SFU 500
mg/body/dayl-5/every 4w i.v., CDDP + 5FU i.a.; CDDP 70mg/m?, SFU 700mg/m*/every 4w i.a., w
PTX + CBDCA; PTX 80mg/m?, CBDCA AUC2/w i.v., CDDP + MMC; CDDP 60mg/m*/dayl,
MMC 7mg/m%day1,8,15 i.v., CDDP + MMC i.a.; CDDP 70mg/m’, MMC 7mg/m’/every 4w ia.,
'SFU i.a.; SFU 700 mg/m¥every 2w i.a, MMC ia; MMC 7mg/m¥/every 2w i.a., MMC; MMC

7mg/m2/every 2w i.v., i.v.; intra-venous chemotherapy, i.a.; intra-arterial chemotherapy
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Cancer tissue was inoculated in Hanks’ liquid for 1 hr

!

Tissues were chopped into pieces 0.5mm in diameter

1

300 pl of sol-state TGP (4°C) were added

i

650 p! culture medium was added to each well and incubated (37°C, 5% CO,) for 24 hr

!

" .50 pul of various anticancer drug solutions were added to each well
(cisplatin, mitomycin C, 5-fluorouracil, paclitaxel and irinotecan)

!

Four days culture

1

50 pl WST-8 were added to each well

1

ICsp was calculated from the concentration-effect curve

Figure 1. Procedure of chemosensitivity test.

Ltd., Tokyo, JPN) 2 FhFhiiml, 4 AR
T H, FUBAIIRKIEEN CDDP; 25, 2.5,
0.25, 0.025 gg/ml, MMC,; 10, 1.0, 0.1, 0.01 yg/ml, 5
FU; 500, 50, 5.0, 0.5 ug/ml, PTX; 100, 10, 1, 0.1 ug
/ml, CPT-11;0.1, 0.01, 0.001, 0.0001 zg/ml & 75 2 &
I L TRV,

D viability OIFEIX, KiEM D Formazann
KT 5 WST-8: (2-(2-methoxyl-4-nitrophenyl)-
3-(4-nitrophenyl)-5-(2, 4-disulfophenyl)-2H-tetrazo-
ium, monosodium salt) (Dojindo Laboratories Co.
Ltd., Kumamoto, JPN)""" %% well iZ 50 1l #i0
L, 3PCCcHBERIEEE, £0%4LCIC 1B
RS L, H—KkBRORBICLI, <4707
L' — b A & 3 (Labsystems Multiscan MS;
Dainippon Pharmaceutical Co. Ltd., Osaka, JPN)
AT 450 nm (BB E 620 nm) TR E A HI
Ll —FH, HEBROEABERMEIX BCA
(Bicinchonic acid) #iz & 3 BCA Protein Assay Kit
(PIERCE : Rockfold, IL, USA) A f#f L THI%E L
7o $7H 5 BCARAFEELMERIZ 600wl BRINL T
IPCRTIOARIGE /%, HE 570 nm THEHE
BEAEJEL I,

MO viability JHMBEAE L2 H D WST-8 0
RAETE LI, MBOEERL, HBEER(%)
=(BANE U - BAASER Y7 © OD (opti-
caldensity)/ 2V bo— VOBMEGELESH 2D
@ OD) X100 Tk, FBEIBI2EFRES
oy b LIBEEREHMBRERDI, Bohicrs57h
5&HEH D ICo (inhibition concentration; 50%

71

MERE) BHE L, FERic>LTHohi
ICs fH & F YU A D B 5 1l 18 F (Peak Plasma
Concentration; PPC)?® £ Hi#k L, ICy f <PPC
(CDDP; 4.98 ug/ml, MMC; 3.0 yg/mi, 5FU; 120.0
wg/ml, PTX; 20.0 ug/ml, CPT-11; 0.05xg/ml) @
5E, BEHH EHELL,
6. RAFRMEERR DA

BEOLHRB, BRELEEZL 2H 5 AP
RO SNITBA L2 PO RESHEZRD, 4+ —
¥ — A — R bRk (SRR S, Bhdk)%
#47 U7z, (Table 2a,2b, 2¢) &7z, BREHOADE
Mo TFERIICX LTk CDDP % & ¢ CPT-11 %2+
ELURBREHEZRY, EEEIT-7, BEIC
£ o TRESHRRBICRBBEEL, BB
T ST,
1. $hEHES L UHEt il

MERAREROYMBENERRARECFREOH
R RHERIIIR - T Ulco T TOENK
EVEBICL 2 RHELEEDTHELLELE
#%h;, Complete response (CR), R— 254 VE&
ME B L TRRE O REL 30% L ERD L
72358 % HF%; Partial response (PR), EHKREOE
BN, thTcoBb/hsERMICKLT, 20
% LlEK& 1 5 7484 % #4T; Progressive dis-
ease (PD), PR IZEY ¥ 3 @HEH/NP PD icE4 T
BEBHAE DD O IFE % KE,; Stable disease
(SD) & Ui, BEMOURBRBYBREILL > TiT-
720
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Table 3a. IC,, of Each Anticancer Drug in Cervical Cancer Cases

No. 1C 50 (ng/ml)

CDDP MMC SFU PTX CPT-11
| 1.05 1.47 293 444 1000<
2 3.59 1000< 71.6 127 0.35
3 4.26 0.382 209 15.2 3.81
4 734 5.90 1000< 1000< 1000<
5 1.20 0.93 239 335.6 1000<
6 0.30 0.50 42.0 0.20 1000<
7 9.90 5.57 967 107 788

Table 3b. ICy of Each Anticancer Drug in Endometrial Cancer Cases

No. IC 50 (ug/ml) _
CDDP MMC SFU PTX CPT-11
1 9.39 5.50 1000< 287 1000<
2 2.50 1000< 68.8 1000< 1000<
3 350 0.40 90.7 40.1 1000<
4 317 1.10 1000< 19.1 0.20
5 19.9 22.8 1000< 137 1000<

Table 3¢c. ICy of Each Anticancer Drug in Ovarian Cancer Cases

No. 1C 50 (ng/ml)

CDDP MMC SFU PTX CPT-11
I 2.48 0.78 1.74 13.9 0.03
2 6.37 197 330 224 0.11
3 2.49 3.04 69.8 0.16 39.5
4 0.20 1000< 5.6 1000< 1000<
5 1000< 1.50 398 75.6 2.90
6 2.00 1.30 64.4 10.8 1000<
7 1.00 5.60 1000< 29.4 1000<
8 1000< 1000< 1000< 1000< 1000<
9 0.10 0.30 3.70 3.50 0.10
10 6.00 4.60 157 317 1000<
1 1.30 0.70 040 - 1000< 1000<
12 7.00 0.20 146 25.7 1000<
13 0.40 1000< 214 0.80 1000<
14* - - - - -
15* - - - - -
16* - - - - -
17 2.30 3.00 548 334 1000<
18 0.40 2.60 169 416 1000<
19 1.70 7.60 1000< 101 955
20 0.50 1.80 2.60 6.80 0.50
21 0.40 0.90 13.6 15.4 0.20
22 1.10 18.1 36.8 3.50 0.60
23 1.80 0.40 336 76 1000<
24 1.50 4.10 312 25.0 4.50
25 0.40 0.20 83.8 358 1000<
26 7.90 4.00 59.0 62.6 1000<
27 3.67 7.35 1.91 24.1 1000<
28 0.484 0.07 159 11.4 3.70
29 1.50 493 18.0 1.33 0.09°
30 5.10 o135 1000< 8.93 1000<
31 74 0.435 220 20.7 1000<
32 1000< 453 0.14 1.5 0.03
33* - - - - -

CDDP; cisplatin, MMC; mitomycin C, 5FU; 5-fluorouracil, PTX; paclitaxel, CPT-11; irinotecan
* no evaluable cases.
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Table 4. Evaluability Rate of the Assay

Cervical Endometrial Ovarian Total
cancer cancer cancer
Total 7 5 33 45
Evaluable cases Tissue 7 "5 20 32
Ascites 6 6
Intratumoral fluid 3 3
Evaluability rate ® 100 100 87.8 91.1

® Evaluable cases / Total (%)

Table 5. In vitro Sensitivity Determined by the TGP Method

Cervical Endometrial Ovarian Total

cancer cancer cancer
CDDP 7149 40.0 69.0 65.9
MMC 57.1 40.0 55.2 53.7
5FU 57.1 40.0 56.8' 56.1
PTX 28.6 20.0 44.8 39.0
CPT-11 0 0 6.90 4.90

® Date are shown of as number of sensitive cases / number of evaluable cases (%).
CDDP; cisplatin, MMC; mitomycin C, SFU; 5-fluorouracil, PTX; paclitaxel, CPT-11; irinotecan

Table 6. Clinical Effects of Chemotherapy for Each Tumor Type

Cervical Endometrial Ovarian Total
cancer cancer cancer
CR 2 1 3 6
PR 2 0 8 10
SD 2 1 10 13
PD 0 1 4 6
Total 6 3 25 35
Y 66.7 33.3 423 45.7

Response rate

®) (CR + PR)/ Total (%)

CR; complete response, PR; partial response, SD; stable disease, PD; progressive disease

¥

1. $I5EFT4ESE (Table 4) _
TGP Bk THETEETH - 1o FEFISIZ 45 Fih 41
#i©, Table3a, 3b, 3c IKFHEHID ICx [H%ETRT,
HFETEERIZ 91.1% Th -7, BEHETIILH
B WTHERRET S - 720 IR AR D Bk 3
Bl, BEASK L BIOSE4BIMHECEED -
oo 12, 2Flica vy Ix—2ariZEDUEN-
7o )
2. TGP iklc & 3% B3 QOEHIBZHZE (Table 5)
S EEOVIMFIOFT CDDP A4 & BRS¢

3

79

HE L, RWTSFU, MMC OJETS - 72, %72,
CPT-11 B bRBREHSECER L -7,
3. EENEFRIE (Table 6)

TGP ETHETEETH - 12 4L Flic DT, EBE
KESARRTH ONTERNZER UILEREY
AT Utco EDEHD 5 BERELRICE W THEA
DMBAEFMTEIEFRISFTH-2, FEHR
TR CR241-PR2FI, FEEFETI CR 1A,
SRERETIZ CR 34 - PR Sl EMBEB A, &
BHOEHRIFEHM 66.7%, FEKME 33.3%,
IRRAE 42.3%, 2EROBHERITA5.7% TH -1,

4. BEERMERFRIZE (Table 7)
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Table 7. Correlation of Results of Assay and Clinical Effects of Chemotherapy

In vitro drug response

Clinical drug response

Positive Negative
Positive 16 0*
Negative 19 2*

True-positive rate (TP/TP + FP): 45.7 % (16/35), True-negative rate (TN/TN + FN): 100% (2/2),
Sensitivity (TP/TP + FN): 100% (16/16), Specificity (TN/FP + TN): 9.5 % (2/21), Correlation rate
(TP + TN/TP + FP + TN + FN): 48.6 % (18/37). TP (true-positive) indicates that drugs which
showed positive antitumor effects in vitro demonstrated a positive response in -patients. FP
(false-positive) indicates that drugs which showed positive antitumor effects in vitro demonstrated a
negative response in patients, TN (true-negative) indicates that drugs which showed negative
antitumor effects in vitro demonstrated a negative response in patient. FN (false-negative) indicates
that drugs which showed negative antitumor effects in Virro demonstrated a positive response in

patients.
*p<0.05(x
FP.

BRI THERN ORI EHETE /354
F 16 #IT PR DL ELOXESE Sh, BREUMNBHE
TH - EROBHBIHYT 2 EBHRE 457
%(16/35)TH - 12o THiITH U THEERMRER
Ehizmotc 2REFIICBOT PR UL EDZIEIZES
he, BRHERIE 100%(2/2)THh, BEHDL
WG A ERO BRI 0% THto Ty
A DIEE A TRTIREL 100%(16/16), HREREIZ
9.5%Q2R21)TH Y, EDOTHRIHRIT 48.6%(18/37)
TdHh- 7:0.

5. BREUEOARFEMRICKT I BRI ELEIEEE

D (Table 8)

A RBIOHFICB O TRADEFIE B S i
BIZ 20T, NBRIOBRSREOENIC X 5EEY
B onWTHEBRE Ui, BEHHERAIT > 1204
BEEBHOS L, (MEFREEMTLBEL 26
BlITH -7 NRITETEEE 14 6 (FEMETEERES 13
13%5)4 CR 24 - PR 54 - SD5 4] - PD 1 f5il, £
I 53.8%(7/13)TdH - foo BhTERHL 12 FI(GEE
aEEFR I 12F)TIE CR 14} -PR3H -SDS
1 - PD 3§, Z|Rh%I13 33.3%(4/12)TH -7,
ISR SIC X Bk E RO BRUINEE 9
Bilh TGP sk CHIERIGETH » IEFIL 6 Fld b,
3G ETERRIE, 3 BUOSBhIERER & 6T Ui, Bk
BAZBDIDI, 6 FIP 4 61 (SE KT 3.6
25, BEmETR3IFT2H)TH -1,

6. BRLUPHEMEICEITS CDDP, PTX DRSS

(Table 9)

PEERICBWT TS F+RILEWETFV VR

% test), TP vs. TN and FP vs. FN. There was no significant difference between TP and

ALEH OB LR ERFT L T 5 BRIDEES
B25FTH--(BRFM I rA~T48, FHI1E
24 H), #O¥ T CDDP K REHEFH-OR
18 4i(72.0%), PTX ic@BZHE+FwicDid 12 4
(48.0%), CDDP B XU PTX A IcEBEHLED
7D 9 FI(36.0%)TH -1, MBEBRMHETH - -
DI 5FI(20%)TH » 7o,

% =
1986 £ ic Hoffman "9 a s —4 5 IV a2 M
W Z R EE AL L, 1992 4 Furukawa

5O T DRI MTT 7 v 24 28A &bt
R ZHER (histoculture drug response as-
say; HDRA) %ML L, Kubota 6"tk >TE
DEROFHRAESEZ (HESN T %, Tani-
gawa 5%, ZRIGEBICL ZEZTHOHIEN in
vivo ILB ARBEHE—HT I LEREL, =
RIERIC X ATUERBRZHAROEERELEEL
TW5, SRITERBICLAMEHRIHHARIA

- £, HDRA #, collagen gel deposit embedded cul-

80

ture drug sensitivity test (CD-DST) &% & U TGP
EEHSh T3,

HDRA i3, BEEMAGD o BEMEE BtkEd 2
S &K I mm AICEY LB RS — S Y
FvETHERL, MTIT 7vEA4ic& D viability %
MET2HETHS, HDRAKTI, #MYILIH
A MBS L SE—TREVI EMREL LTEY
5h 3, CD-DST #*"i3, SHEET 3D
15, MREEERIBAE C, MRAR O HET B
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Table 8. The Clinical Effects of Chemotherapy in Recurrent Ovarian Cancer Patients

Intra-venous chemotherapy

Intra-arterial chemotherapy

CR 2 1
PR 5 3
SDr 5 5
PD 1 3
Total 13 12
Response rate” 53.8 333

* (CR+ PR)/ Total (%)

CR; complete response, PR; partial response, SD; stable disease, PD; progressive disease

Table 9. Sensitivity of CDDP and PTX for 25 Cases of Recurrent Ovarian Cancer Patients

In vitro drug response

Anticancer drug

Positive Negative
CDDP 18 7*
PTX 12 13
CDDP and PTX 9 5

*p<0.05(x Z_ test), in CDDP treatment, positive vs. negative.
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