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Abstract. Histone deacetvlase (HDAC) is strongly associated
with epigenetic regulation and carcinogencesis, and its inhibitors
induce the differentiation or apoptosis of cancer cells. Valproic
acid (VPA) is one of the clinically available HDAC inhibitors.
We investigated the anticancer effects of VPA in combination
with gemcitabine (GEM y in the human cholangiocarcinoma cell
line HUCCTI. and explored the mechanisms of the anticancer
effects using microarray analysis. The anticancer effects of VPA
or gemcitabine (GEM), and the effects of VPA combined with
GEM., were studied by a cell proliferation assay. A microarray
analysis was performed and the genes were picked up using
GeneSpring GX11.5, followed by Ingenuity Pathways Analysis
(IPA) and determination of gene expression by RT-PCR. GEM
(3 oM and VPA (0.5 mM) reduced proliferation by 23%,
which significantly augmented the anticancer effect of GEM
alone or VPA alone (P<0.01). Using microarray analysis, 43
genes were identified with the comparison between the GEM
group and the GEM plus VPA combination group. Interactions
were identified between genes of the "Cellular Development’
network relevant to the differentiation of cancer cells using
[PA. Furthermore, GEM combined with VPA up-regulated the
HLA-DRA expression compared to the single agents (P<0.01),
VPA augmented the effects of GEM by enhancing the gene
network mainly including HLA-DRA, possibly through the
modification of cancer cell differentiation,

Introduction

Cholangiocarcinoma is a cancer arising from bile duct epithe-
lum. This cancer is one of the most difficult diseases to treat and
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Key words: cholangiocarcinoma. histone deacetylase inhibitor,
valproic acid. microarray analysis, ingenuity pathways analysis

no standard chemotherapy has been established (1.2). Widely
used chemotherapeutic regimens include gemcitabine (GEM),
a nucleoside analogue of eytidine (2'.2-difluorodeoxycytidine:
dFdC), which has a response rate of <30% (3). New agenis and
innovative therapeutic approaches are being investigated. Our
group has researched the resistance of chemotherapy in biliary
tract cancers {4),

Alterations in the epigenetic modulation of gene-
expressions have been implicated in cancer development
and progression. Histone acetylation is a post-translational
modulation of the nucleosomal histones that affects chromatin
struciure and modulates gene-expression. Histone deacety-
lases (HDACs) comprise an ancient family of enzymes that
play crucial roles in numerous biological processes (3) and
expressions of HDACs are up-regulated in many tumor types
(6.7). We reported that the survival rate for panereatic cancer
patients that were HDAC!-positive was significantly lower
than for those that were HDACI-negative and HDACI was
considered t0 be a promising therapeutic target in pancreatic
cancer (8). HDAC inhibitors induce the differentiation or
apoptosis of cancer cells (9.10), Therefore. HDAC inhibitors
are promising novel anticancer agents. In this study, we used
valproic acid (VPA), which has been shown to have anticancer
effects in various cancer models (11-13). However, no reports
have focused on the alteration of gene-expression related to the
anticancer effect of VPA in a bile duct cell line using micro-
array analysis.

The goal of this study was to investigaie the anticancer
effect of VPA in combination with GEM in a cholangiocar-
cinoma cell line and to identify the molecular mechanisms of
the anticancer effect using microarray analysis.

Materials and methods

Cell lines and culture conditions. HuCCT1 (STR: hup:/
www2.bre.riken jp/lab/cell/str_start.shiml?cell_no=RCB1960)
was provided by the RIKEN BRC through the National
Bio-Resource Project of the MEXT, Japan. All cell lines were
grown in RPMI-1640, supplemented with 10% fetal bovine
serum (FBS). 70 pg/ml penicillin, 100 pg/ml streptomycin
(complete medium) and maintained at 37°C in a humidified
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incubator with 3% CG. in the air. The cells were maintained
for no longer than 12 wecks afier recovery from frozen stock.

Reagents. Valproic acid was purchased from Wako Pure
Chemical Industries, Lid. (Osaka. Japan). kept at 4°C and
diluted in PBS as necessary at the time of use. Gemzar
(gemcitabine hydrochloride) was purchased from Eli Lilly and
Co. (Indianapolis, IN) and made fresh in 0.9% NaCl on the
day of use.

Cell proliferarion assay. All of the tumor cells (5x10%) were
seeded into 38-mm” wells of Aat-bottomed 96-well plates in
quadruplicate and allowed to adhere overnight. The spent
medinm was then removed and the cultures were re-fed
with new medium (negative control) or medium. containing
different concentrations of VPA and GEM. Incubation was
continued for 72 h prior to adding the Cell Counting Kit-8.
After 2 h. the optical density was measured at 450 nm with a
microplaie reader (Multiskan JX: Lab Systems),

Microarray analvsis. Total RNA was isolated from both the stim-
ulated and unstimulated cells (HuCCTY) using the RMNeasy Mini
kit (Qiagen, Valencia, CA). Relative purity was examined using
an Agilent 2100 Bioanalyzer (Agilent Technologies. Santa Clara,
CA, USA). RNA expression was analyzed using the GeneChip”
Human Gene 1.0 ST Array (Affymeirix, Santa Clara, CA,
USA), containing 28,869 oligonucleotide probes for known and
unknown genes, First strand cDNA was synthesized from 300 ng
of total RNA by using the GeneChip Whole Transeript (WT)
¢DNA Synthesis and Amplification kit (Affymetrix) according
to the manufacturer's instructions. cRNA (10 jg) was input
into the second-cycle cDNA reaction, ¢DNA was fragmented
and end-labeled with the GeneChip WT Terminal Labeling kit
(Affymetrix). Approximately 3.5 g of fragmented and labeled
DINA target was hybridized to the Atfymetrix GeneChip Human
Gene 1.0 ST Array at 43°C for 17 h in a GeneChip Hybridization
Oven 640 {Affymetrix) according to the manufacturer’s recom-
mendation. Hybridized arrays were washed and stained on
a GeneChip Fluidics Station 430 and scanned on a GeneChip
Scanner 3000 7G (Affymetrix) and CEL files were then gener-
ated for each array. The microarray data were normalized by
the GeneSpring GX 11.5 software (Agilent). The cut-off value
was set at 0.3-2.0 for the ratio (>2.0, up-regulation; 0.5-2.0, no
change: <0.3, down-regulation). The complete datasets were
deposited in the Gene Expression Omnibus database (accession
no. GSE27036).

Gene Ontology (GO) was analyzed using the GeneSpring
GX 11.5 software (Agilent) and a P-value <0.05 was used
for significance. The Ingenuity Pathway Analysis (IPA) 8.7
(http://www.ingenuity.com) was then used to determine the
functional pathways associated with the set of differentially
expressed genes between genotypes. [PA utilizes the knowl-
edge in the literature about biological interactions among
genes and proteins.

RNA isolation and quantitative real-time RT-PCR. The extracted
RNA was reverse transcribed with the High Capacity cDNA
Reverse Transcription Kit (Applied Biosystems). Quantitative
real-time RT-PCR was performed using the Applicd Biosystems
7500 Real-Time PCR System, TagMan Gene Expression
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Table 1. Differentially expressed genes by microarray analysis (GEM vs, GEM+VPA).

Genes

Up-regulated (n=37)

ANKRDI.ANKRD22Z, CPM. LRRC49. CALB2, SERPINB7. CCDC88A, IQGAP2, CAME4, ENPPI,

PRKAR2B, SGCE.LRRCCI1, HLA-DRA, HLA-DRBI, HLA-DRB3, HLA-DPB1. SELL, PLCEI,
CNTNI1, ARHGDIB. SILV, PHOSPHOI, PSG4, ATP6V 1C2, MBOAT2, CALCRL., SPPI, SEPPI.
SSBP2, CTGF, TSPANI3, PEGI0, CD274, TSPAN7, FHLI, TMPRSSILIE

Down-regulated (n=6)

HIST2HZBE, DPEPI. LGALSY, ABCA12, LCN2, NMI

Assays-on-demand and the TagMan Universal Master mix
{Applied Biosystems). The following assays were used: HDACI
{no. Hs00606262_m!). HLA-DRA (no. Hs00219575_m1). The
TagMan Human ACTB endogenous control {4326315E) was
used as a control gene. The thermal cycler conditions were as
follows: 2 min at 50°C. 10 min at 95°C. 40 cycles of 15 sec at
95°C, and | min at 60°C. Amplification data were analyzed with
an Applied Biosystems Prism 7500 Sequence Detection system
version 1.3.1 (Applied Biosystems).

Statistical analvses. Statistical comparisons of mean values were
conducted using one-way ANOVA, All the results are presented
as mean = SD. Statistical analysis was performed using StarView
5.0 J Software (SAS Institute, Inc.. Cary, NC, USA). A P-value of
<0.05 was considered to be statistically significant.

Results

In the GEM alone group. no effect of GEM was observed
in the dose of 5 nM. Proliferation-inhibitory effects (16 and
43%) were observed at doses of 10 and 50 nM (Fig. 1A). In the
VPA alone group, no cffect of VPA was observed in the dose

of 0.5 mM. Proliferation-inhibitory effects (12, 35 and 67%)
were observed in doses of 1.0, 5.0 and 10 mM, respectively
(Fig. 1B). GEM (5 nM) combined with VPA (0.5 mM) reduced
proliferation by 23%, which significantly augmented the anti-
cancer effects of GEM alone or VPA alone (P<0.01) (Fig. 1C).
In regard to HDACT expression, GEM combined with VPA
reduced the HDAC! expression compared to GEM alone or
VPA alone with real-time RT-PCR (Fig. 2).

Using microarray analysis, 683 and 357 unique genes were
isolated in the GEM (3 nM) and VPA (0.5 mM) groups in
comparison to the control group (fold change >2.0). respec-
tively (data not shown). In addition, 43 differcntially expressed
genes were isolated between the GEM alone group and the
GEM+VPA combination group (fold change >2.0) (Table I).

GO analysis revealed that the genes of the MHC class
IT protein complex showed significant different patterns
(P=0.04) between the GEM alone group and the GEM+VPA
combination group (Fig. 3). IPA-represented up-regulated
(red) and down-regulated (green) genes in the gene network
of the *Cellular Development’ contained the gene of the MHC
class IT protein complex, HLA-DRA, among the isolated genes
between the two groups (Fig. 4).
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cinoma cell line, HuCCTI, with the combination of GEM {3 nM) and VPA
0.5 mM) P<O0L.

Furthermore, up-regulation of the HLA-DRA expression
in the group of GEM combined with VPA was confirmed by
RT-PCR compared to the GEM alone or the VPA alone groups
(P<0.01) (Fig. 3)

Discussion

In the present study, we assessed the effecis of VPA. an HDAC
inhibitor. in combination with GEM in the bile duct carcinoma
cell tine. To the best of our knowledge. this is the first report
showing that VPA enhances the effects of GEM in a bile duct
carcinoma cell line.

HDAC inhibitors have been shown to be useful in cancer
therapy since they sensitize cancer cells to multiple chemo-
therapeutic agents (4.14). The HDAC inhibitor SAHA has been
reporied to enhance the effects of GEM in non-small cell lung
cancer through the regulation of NF-xB (15). In the pancreatic
cancer cell line, SAHA has been shown to augment the effects
of GEM through up-regulation of p21 expression (16).

In this study, we utilized DNA microarray analysis and
IPA 1o investigate the molecular mechanisms of the anticancer
effects of VPA in combination with GEM. The microarray
analysis may identify potential target genes for therapy. while
IPA can be useful to understand the pathobiology at multiple
levels by integrating data from a variety of experimental plat-
forms and providing insight into the molecular and chemical
interactions. cellular phenotypes and discase processes. We
used 1PA to analyze the gene network with the comparison
between GEM only and the GEM+VPA combination. Using
microarray analysis, VPA enhanced the anticancer effect of
GEM through the gene network of the *Cellular Development”
containing HLA-DRA,

MHC ¢lass [T molecules (HLA-DR.HLA-DP and HLA-DQ
in humans) bind and display peptide antigens for recognition
by CD4" T lymphocytes. MHC class ! molecules play an
important role in antitumor immunity (17.18). The expression
of HLA-DR antigen in various cancers has been reported to
influence carcinogenesis and prognosis (19-21) and the low
expression of HLA-DR is an independent risk factor in HCC
(22

Furthermore, the expression of HLA-DR antigen in gastric
cancer is associated with the degree of tumor cell differentia-
tion (19.20). HDAC inhibitors can induce the differentiation of
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solid tumors and reduce cell proliferation (23-25). Inhibition
of the cell eycle is an essential event in cellular differentiation
and the cytostatic effects of HDAC inhibitors are important
for their anticancer activities. Apicidin. an HDAC inhibitor,
caused the induction of stem ccll differentiation into all three
germ layers (26). In view of these findings, HDAC inhibi-
tors have the potential to be used as differentiation-inducing
therapy for cancer cells.

Many reports have documented the importance of histone
acetylation as a positive regulator of MHC class 11 transcrip-
tion (27.28) and HDAC inhibitors augmenied the cxpression
of the tumor cetl MHC class {1 {29). On the other hand,
HDAC activity repressed the MHC class Il gene expression
(30). In this study. after comparing the GEM alone group to
the GEM and VPA combination group. the interactions were
shown between genes of the ‘Cellular Development’ network
containing the gene of the MHC e¢lass 1I protein, HLA-DRA.
The HLA-DRA expression was up-regulated in the GEM plus
VPA group. VPA may affect the differentiation of bile duct
carcinoma cells because of the close correlation already shown
between the expression of HLA-DR antigen and the differen-
tiation of tumor cells (19,20). However, some of the HDAC
inhibitors are of limited therapeutic use due to their toxic side
effects at high doses (31). VPA Is widely used as a therapeutic
drug for epilepsy and its toxic profile and pharmacokinetic
properties are well established. Furthermore, in our study. the
promising dose of VPA was 0.5 mM, while the peak plasma
concentration in patients treated for epilepsy ranging between
0.5 and 1.2 mM (32). VPA, at a dose of 0.5 mM, may not cause
any serious side effects in clinical settings.

In conclusion. VPA augmented the therapeutic effects of
GEM. at least partially by increasing the HLA-DRA expres-
sion. These effects may be associated with the modification of
cancer cell differentiation,
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Effect of histone deacetylase inhibitor in combination
with 5-fluorouracil on pancreas cancer and cholan-
giocarcinoma cell lines

Shuichi Iwahashi"?, Hiroki Ishibashi"* Tohru Uisunomiya', Yuji Morine’,
Tovuu Lkhaguva Ochir', Jun Hanaoka', Hiroki Mori', Tetsuya lkemoto',
Satoru Imura’, and Mitsuo Shimada'

""Department of Digestive Surgery and Transplantation, Institute of Health Biosciences, the University
of Tokushima Graduate School, Tokushima, Japan, *These authors equally contributed to this study.

~ Abstract : Background : Histone deacetylase (HDAC) is well known to be associated with
tumorigenesis through epigenetic regulation, and its inhibitors (HDACIs) induce differ-
entiation and apoptosis of tumor cells. We examined the therapeutic effects of valproic
acid (VPA, a HDACI) with a combination of 5-fluorouracil (5-FU) in vitro. Methods : A hu-
man pancreas cancer cell line (SUIT-2) and a cholangiccarcinoma cell line (HuCCT1) were
used. Cell viabilities were evaluated by a cell proliferation assay. We determined the an-
ticancer effects of VPA combined with 5-FU in these cell lines. Results : Pancreas cancer
(SUIT-2) : No effect of 5-FU (1.0 uM) was observed, but 17% and 30% of proliferation-
inhibitory effects were recognized in a dose of 2.5 or 5.0 uM, respectively. Cell viability
was only weakly reduced by VPA (0.5 mM). However, in combination of 5-FU (1.0 g2M)
with VPA (0.5 mM), 19% of inhibitory effect was observed. Cholangiocarcinoma (HuCCT1) :
5-FU (1.0 #M) did not suppress the cell viability, but 5-FU (2.5 2M) suppressed by 23%.
VPA (0.5 mM) did not suppress the cell viability, while VPA (1.0 mM) weakly decreased it
by 11%. Combination of 5-FU (1.0 #M) and VPA (0.5 mM) markedly reduced the cell vi-
ability by 30%. Conclusion : VPA augmented the anti-tumor effects of 5-FU in cancer cell
lines. Therefore, a combination therapy of 5-FU plus VPA may be a promising therapeu-
tic option for patients with pancreas cancer and cholangiocarcinoma. J. Med. Invest.
58 : 106-109, February, 2011

Keywords : pancreas cancer, cholangiocarcinoma, HDAC inhibitor, valproic acid, epigenetic regulation

patients with pancreatic cancer is <5% (1). Cholan-
giocarcinoma is a cancer arising from bile duct epi-
thelium. This cancer is one of the most difficult dis-
eases 1o treat as pancreas cancer, and no standard
chemotherapy has been established (2, 3). There-

INTRODUCTION

Pancreas cancer is one of the most aggressive hu-
man cancers. The overall 5-year survival rate among

Received for publication December 6, 2010 ; accepted Decem-
ber 28, 2010.
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versity of Tokushima, Kuramoto-cho, Tokushima, 770-8503,
Japan and Fax : +81-88-631-9698.

fore, we have researched about resistance of che-
motherapy in pancreatic and biliary tract cancers.
5-fluorouracil (5-FU) is a chemotherapeutic drug
which is widely used mainly for the treatment of
the digestive system cancer, but the response rate
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in pancreatic and biliary tract cancers is very low
(4, 5). Therefore, new agents and innovative ap-
proach to therapy are the important subjects for
research.

Alterations in the epigenetic modulation of gene
expression have been implicated in cancer devel-
opment and progression, and histone acetylation,
one of the epigenetic regulations, is a posttransla-
tional modulation of the nucleosomal histones that
affects chromatin structure and modulates gene ex-
pressions. Histone deacetylases (HDACs) comprise
an ancient family of enzymes that play crucial roles
in numerous biological processes (6), and HDACs
are found to be overexpressed in many tumor types
(7, 8). We reported that the survival rate for pan-
creas cancer patients with HDAC]1-positive was sig-
nificantly lower than that for patients with HDAC1-
negative, and HDAC1 was considered to be a prom-
ising therapeutic target in pancreas cancer (9).
HDAC inhibitors induce the differentiation or apop-
tosis of cancer cells (10, 11). Therefore, HDAC in-
hibitors are promising new agents, in this study, we
used Valproic acid (VPA). VPA has the antitumor
effects of a HDAC inhibitor (12), and VPA has been
shown to have anticancer effects in various cancer
models (13).

The aim of this study was to investigate the anti-
cancer effects of VPA in combination with 5-FU in
pancreas cancer and cholangiocarcinoma cell lines.

MATERIAL AND METHOD

Cell lines and culture conditions

SUIT-2 cell was purchased from the Japanese
Collection Research Bioresources Cell Bank (Tokyo,
Japan). HuCCT-1 was provided by the RIKEN BRC
through the National Bio-Resource Project of the
MEXT, Japan. All cell lines were grown in RPMI
1640 supplemented with 10% fetal bovine serum
(FBS), 70 pg/mL penicillin and 100 pg/mL strepto-
mycin (complete medium) and maintained at 37°C
in a humidiWed incubator with 5% CO in air. The
cells were maintained for no longer than 12 weeks
after recovery from frozen stock.

Reagents

Valproic acid was purchased from Wako Pure
Chemical Industries, Ltd. (Osaka, Japan), and kept
at 4°C and diluted in PBS as necessary at the time
of use. 5-FU was purchased from Kyowa Hakko
(Tokyo, Japan) and made fresh in 0.9% NaCl on the

day of use.

Cell proliferation assay

All of tumor cells (5X10°% were seeded into 38-
mm?® wells of flat-bottomed 96-well plates in quad-
ruplicate and allowed to adhere overnight. The spent
medium was then removed, and the cultures were
refed with new medium (negative control) or me-
dium containing diVerent concentrations of VPA and
5-FU. Incubation was continued for 72 h prior to
adding the Cell Counting Kit-8, and after 2 h, the
optical density was measured at 450 nm with a mi-
croplate reader (Multiskan JX ; Labsystems).

Statistical analyses

Statistical comparisons of mean values were con-
ducted using oneway ANQOVA. All the results are
presented as mean = SD. Statistical analysis was per-
formed using Stat View 5.0 J software (SAS Institute,
Inc., Cary, NC, USA). A P value of less than 0.05
was considered to be statistically significant.

RESULTS

In pancreas cancer cell line, SUIT-2, no effect of
5-FU was observed in dose of 1.0 uM and 17%, 30%
and 33% of proliferation-inhibitory effects were ob-
served in dose of 2.5, 5.0 and 10 uM (Fig. 1A). VPA
(0.5 mM) weakly decreased cell viability by 13%,
and VPA (1.0 mM) suppressed by 19% (Fig. 1B). In
combination of 5-FU and VPA, 19% of inhibitory ef-
fect was observed in dose of 5-FU 1.0 pM/VPA 0.5
mM, the combination effect was significant compare
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Figure 1 : The effect of 5-FU (A), VPA (B) and combination of
5-FU and VPA (C) in inhibiting cell proliferation of human pan-
creas cancer cell line, SUIT-2.

## 1 p<0.05, *: p<0.01.
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to 5-FU alone or VPA alone (P<0.01) (Fig. 1C).

In cholangiocarcinoma cell line, 5-FU (1.0 uM)
did not suppress the cell viability, 5-FU (2.5 uM)
suppressed by 23%, and 34% and 39% of proliferation-
inhibitory effects were observed in dose of 5.0 and
10 uM (Fig. 2A). VPA (0.5 mM) did not suppress
the cell viability, while VPA (1.0 mM) weakly de-
creased it by 11% (Fig. 2B). 5-FU (1.0 uM) and
VPA (0.5 mM) reduced by 30%, which significantly
augmented the anticancer effect of 5-FU alone or
VPA alone (P<0.01) (Fig. 2C).
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5FU 1.0 M ) () ) %]
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Figure 2 : The effect of 5-FU (A), VPA (B) and combination of
5-FU and VPA (C) in inhibiting cell proliferation of human cho-
langiocarcinoma cell line, HuCCT1.

#:p<0.01.

DISCUSSION

In the present study, we assessed the effect of
HDAC inhibitor (VPA) in combination with 5-FU
on pancreatic-biliary carcinoma cell lines. To our
knowledge, this is the first report to show that VPA
enhances the effect of 5-FU on both pancreas can-
cer and cholangiocarcinoma cell lines.

HDAC inhibitors are useful in cancer treatment
when used in combination with current chemothera-
peutic drugs, especially in combination with 5-FU,
HDAC inhibitor (MS275) enhance the effect of 5-
FU in colorectal cancer cells (14), and other HDAC
inhibitor (SAHA) enhance the effect of 5-FU in non-
small cell lung cancer (15). The mechanisms of the
additional effects on HDAC inhibitors to the cyto-
toxic agent are the enhancement of apoptosis (14)
and the up-regulation of p21(wafl/cipl) expression
(15). In this study, the mechanisms may be the aug-
mentation of apoptosis or the enhancement of p21
(wafl/cipl) expression.

However, some HDAC inhibitors are of limited
therapeutic use due to toxic side effects at high
doses (16). VPA is widely used as a therapeutic
drug for epilepsy, its toxicity profile and pharmacoki-
netic properties are well established. Furthermore,
in our study, the dose of VPA was 0.5 mM, because
the peak plasma concentration in patients treated
for epilepsy ranges between 0.5 and 1.2 mM (17).
VPA at a dose of 0.5 mM may not cause any seri-
ous side effects in clinical setting.

Recently, S-1, an oral drug consisting of the 5-
FU prodrug tegafur, combined with two modulators
of 5-FU activity, has been developed (18-20). S-1
contains 5-chloro-2,4-dihydroxypyridine (CDHP),
CDHP competitively inhibits the 5-FU degradative
enzyme dihydropyrimidine dehydrogenase (DPD),
resulting in the retention of a prolonged concentra-
tion of 5-FU in blood (18).

VPA has been investigated in clinical studies (21,
22), we plan the clinical trial of the combination ther-
apy, S-1 and VPA. We have expected VPA enhances
the anti-tumor effect of S-1 in this trial.

In conclusion, VPA augmented the inhibitory ef-
fects of 5-FU on the proliferation rates of both pan-
creas cancer and cholangiocarcinoma cell lines.
Therefore, VPA in combination with 5-FU is sug-
gested to be a promising therapeutic option for pan-
creatic and biliary tract cancers.
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down staging 2 W B TH o 7o EF I T4H> 5 T34
% o 7ERI(PR) 2% 2 9], CYREERAL L 7= fEfA% 2
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rateld 11 A TCYZRREIL L 72 2 EBI D EFH
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0 1 2 3
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1 EEx
HEHRRII DOV Tgrade 3 DEE '%*)* Hﬁ' AE L 72 L~ ADLTL L & L7,
Level 5 Tgrade 3 WEIMERE A2 Pl S /7o, DLTIZFIEREY, MTD
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—-== 40mg/m? (n=4)
- == 80mg/m? {(n=6)
(hgmd/D) e 80mg/m? (n=3)
1000000 . - 90mg/m? (n=4)
] k2 E —— 100mg/m? (n=3)
100000+ ‘
100007
10007
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JEHINo.  Level RECIST Downstaging BEIR Fiz EFBEOA)
1 1 PR - -+ 4 8
2 1 SD - + 4 10
3 1 SD o+ -+ H 48
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5 2 SD - + ¥4 17
6 2 PR - + b 21
7 2 SD - - 7 15
8 2 SD - - 7E 14
9 2 SD - + 7 10
10 2 SD - - Ei4 11
11 3 SD o+ + > 32
12 3 SD - + o 30
13 3 SD - + ik 8
14 4 PD + + 114 10
15 4 SD - + 4 9
16 4 SD - - 7L 6
17 4 SD - + ¥e 5
18 5 PD - - 1 14
19 5 SD - - 7 7
20 5 SD - + £ 11
v AL SRR AT K A o0 Al i 55 5 1 A 141
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41%%}‘123’ #5121 # L TMST (mmean survival
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5IITS1 1 80mg/m*x 2 AMREIIZS L, day 1
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50mg/m2OFFEHIRIGIE 5 2 N2 725 Hﬂi?’wf%‘c;zk%
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Modified OPTIMOX therapy aims at cut of f}@dzcal r:zpwses and reduction of s;dc LT§CCLS .
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STOP & GO strategy

OPTIMOX1 BB

SEFTEE R IEIL D key drug TH A4 F41)
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