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A Case of Gastrointestinal Stromal Tumor of the Small Intestine with
Peritoneal Metastasis Successfully Treated with Imatinib Mesylate
Toshihiss Kimura, Katsujl Sawagl, Tamotsu Togaws, Makoto Ishida,
Nobuhiks Ueda, Toshibary Sawa, Akio Yamaguehi” and Yasonori Sato”
Depariment of Surgery, National Hospital Organization Fukad National Hospital
st Department of Surgery, Faculty of Medicine, University of Fokul”

Departiment of Huwman Pathology, Kanazaws Undversity Graduate School of Medicine™

A dfiyear-old man was admitted with dizziness and abdominal pain. Laboratory tests showed severe
anemia. Computed tomography (CT) scan showed 1 large heterogensous mass and fluid collection in the
abdominal cavity. Under 3 diagnosis of intra-abdominal bemorrhage from the inira-ahdominal mass, we
parformed an emergeney operation, Laparotomy revealed a 12X 10 %6 om solid tumor of the fleum with
blesding at about 150 cm distant from the Hgament of Treite, accompanied by peritoneal metastases
Partial resection of the deum and coagulation of peritoneal metastases by elertric knife were performed.
Pathological exanination showed interlaced bundles of large bizarre spindle-like lumor cells, bigh cellu-
tarity and 12 mitoses per 50 high-power fclds Immunchistocheomical sizining showed positive ro-
sponses for ookit and CDE4, but negative responses for o-smooth muscle actin (SMA) and $100 protein.
Based on the ahove findings, the tumor was diagnosed as 3 high risk maligoant gastromtestinal stromal
tumor {GIST) of the small intestine. C-kit mutation analysls showed tumor had mutation at exon 11 of
the o-kit gene. His postoperative course was uneventful. On the 14th postoperative dav, oral administra-
tion of inatinih mesylate at 400 mg/duy was started. The patient hus been [ollowed up lor 5 vears with
no evidence of recurrence, '
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Hyperthermic Intra-Peritoneal Chemotherapy,
HIPEC for peritoneal dissemination from gastric and colorectal cancer
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Summary

EERECHT2EERNERLSEE
(HIPEC) 1, EERUBRE ST Ry
BHEFMEHETRIET, EmUR
BERY, POAFILABETE, HPEC
SEREFTIERIT B EETE 128%ICHL
BEETIES0%BSEECEEERTEH
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L&h, BERLODBMENI DTS
TATc. MBRBEEBREICEUEDE
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FUEH S OEEREREICLS T
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B, BER BEL dEL BB PriH-N, A-AbPFUTEIEERTT

HIPEC, CHPP, BEEEEER. EERERLERE ES

Hitbii, 1985 E, L HEOE
PR O & TR, K S
SR L2 3 L 1 a1 IS P
{b28aiE (hyperthermic intra-peritoneal
chemotherapy : HIPEC) % #i{7 L T
Vb T, BELHEBEEE
HEZCHLTRIFT REHON
BEribsak e SO EERED

e Twh. oo Tl HIPEC #%4

P ORMPINIATS DI L
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KBETIE, EREEREAOLEE
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X hE#ELL,

. B

biubhid, 198340 6 HIEEY
=T HIPEC %47 » T &7 Ll
BEshBen A~ A5 BHT2

i, B—MERPHEETH- 72,

WBETRSY VIS ABL Y, IS
ThBPORBERHEOHE WS
Aot inRT a0, BAES
BRICEELEEY, BEgilkro
EBLABENBELL, F2T
1985 4, #F LM HIPEC % g%%%
L%, shickhEEEExRL,
BRCTSRAN—APELH, EE
TOHEBL LB 2MBEELITT
JTENERE o,
BHIBWTRUBRERRZ T T 5.
BEEZSHIEHTRESTE, Y
NERE L LELEHTRLTL, 2
POEEFETFLTRBIIORT S,
BEEBLRBL GO T RREE
i T % (cvtoreductive surgery
CRS) #7719, BIBOEEIZ 2584
% 14 4113 2, Omnitract "BIgI 22
Dam THEL, BEEZRD LIF5.
AT 5 (CDDP)/150mg, <4
b4 P v C(MMC)/20mg, = b

R VP-I200mg 2 ELEEY
4 L 2 EBAER TH S0C IR %,

21w PFEBEICELST & THIPEC
PEAT B, B IIENMERE T

Ao TBEBRZERTS (@1, fid

DEBERRECRBET, ¥7/7 28,
AR, WHR R (REE BB
B ERBIRRTHRIIET 5.

#&H T CDDP 50mg 28T 5, B2
¥y 2 HIPEC fEFNC BT 5
&R, WEAR, @mibin ARORL
iRd, PC ET43C KBTS Ther
mal dose(TD . Equivalent time at
43T)Y # 58, WA LoBERZRER
45 (H3). BMWHIPEC 25

TD 4 a Bl FHELSTDA
FEZLTTHEERTS, €
¥ 12 X AP & VR L 100 ~
500 mL/min THE LIREERZTI.
WARREEPICEE, BENCHs
O & 312 425T BLE IR,
BRLTHGOF P LI LR
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\\-/ m

EEEE
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FO5 B ENBERQE~GTC
FAE B0~ 550
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21 Fa
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5o FEMBEELOET L 48 RER 2L
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HHRROER
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WP OHBHA oL ERAESE  TH3.
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DABMEICKED 0% BEOKEE 1 BETEN HIPEC O (K 4)
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O~ #95XmE

O EHBETE
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& 5 1 15 20 25 30 0B 4 48 B4
Thermal
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0. 3 § W 15 20 25 3 3% 4 48
Douglas 369 434 426 435 425 426 425 413 424 426 427 423 424
Thermal dose 1.3 11 28 28 28 2% 08 27 28 33 18 22 ¢p
L.-Bubphlenic 385 429 428 427 427 424 425 418 414 422 4235 427 428
= Thermal dose 08 17 13 18 22 2B 11 0B 18 25 33 28 L0
%Géyiphﬁmcs} 365 385 387 375 378 384 385 388 3BH 380 382z 3@4 308
‘Body(Rectum) 368 368 377 381 384 389 39.3 386 398 399 407 404 405
’ia‘ﬁow temp. 557 55 536 499 493 492 488 489 493 493 485 487 498
Out flow temp. 420 424 421 4238 424 418 418 420 424 424 427 418
&?ump flow rate 08 06 03 65 05 ¢85 908 04 D4 05 05 04 Q.d
‘Water bath temp, 58.0 580 580 580 580 560 580 580 580 580 580 580 580
# 3 Tnhermal dose [Eguivalent time at 430 = TD43)
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N
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e SR () Kaplan-Meier
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HEENES B ERER, MREBERICTL
ZREH & LT Panitumumab 2555 L7 1 61
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[Jpn J Cancer Chemother 39(6): 967-969, June, 2012]

A Case of Response to Panitumumab as Third-Line Chemotherapy for Multiple Liver Metastases and Portal Venal
Tumor Embolus of Rectal Cancer: Youhei Kimura, Takanori Goi, Katsuji Sawal, Atsushi fida, Kanji Katayama and Akio
Yamaguchi (First Dept. of Surgery, University of Fukui)
Summary

A 64-year-old man who underwent rectal amputation for rectal cancer was diagnosed with multiple liver metastases and
tumor embolus in the portal vein 6 months after operation. Though the patient underwent chemotherapy, mFOLFOX6, and
bevacizumab-+FOLFIR, liver metastases were diagnosed as progressive disease (PD). After panitumumab-+FOLFIRI was ad-
ministered for three months as third-line chemotherapy, the tumor embolus completely disappeared, and liver. metastases
became cytoreductive on CT. The patient was judged to have achieved a partial response (PR). This case indicated that
panitumumab was effective as third-line chemotherapy for unresectable recurrent rectal cancer. Key words: Rectal cancer,
Liver metastasis, Panitumumab (Received Aug. 8, 2011/Accepted Nov. 17, 2011)

By sWEsME B THEBSLS LEBWES, D3 Uiy #5885 rectal cancer, Rb, 75X45mm, tub
2, a lvl, 3. N1, HO, PO, MO, Stage o, BBIE A THol. BRI VB O UPT/LVEES T - Tvl. #i#6
PREO7AR -7V CT CHREEELLYBTHEBNIEBERTED LD, mFOLFOXs 2 HBL 2,
mFOLFOX6 # IR HRTHEESEOBELED, TREE L LT bevacizumab+POLFIR] 2 T2 & T HRTHRRE
BEOBELTEDS, RICSREHE LT panitumumab+FOLFIRI KEB LA 25, 6HEFEO 73 0--F vy 7 (T
THRESELOEE L FERBROS T EO L, Bt BRRISFEE LA TH 2, SHbAbAR, ZREME
LT panitumumab % _E#E L A28 L L CHARNERIFHIREL BT ER Lo THET 2.

cancer, Rb, 753X45mm, tub 2, a lyl. v3, NI (No.
251 21#), HO, PO, MO, Stage Mla, MBE A TN
Kb, KBEERT A ¥ 74 > 2010 4 (Fig. 1) BRSO UFT/LYV #ilhEEeffoTw
BB T FEMEBEOHAMERSA TV, ot Wik epHBI 7 u—T v 7 CT R CHEDS
SEbivbhik, HFENERETH S panitumumab BIFES L MIRESERZ R, ERERERTURTRS
AZREHRE LCHE L, ERERRSRFESCEY RITERERE LB L 2.
LAEAZRBRLOTHET 5. BEGEEE: B BT &Y 4 v A Bk,
i ERSIE S5 v BT, TEBERCT

=G Iy I

e I.& W FEH D, BEHITEE - 8% EES L. ATEBCATL
» B oLk B S PR,
CBEE 0002 B THERECH LA THAR B ARERE mu—8 SRR ERRL

REBUIRR, U ERE T, SRS rectal Lo fifE~—% i CEA 9.3ng/mL {(E®E2.5ng/

C EEAEHRRE - S04

HARSE T 9L0-1103 BHRTEAATSHRETSH 23-3 BHAPHEBRRE - 848
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Fig.1 a:Resected material showing 2 type 2 tumor on rectum.

BelgEk

b: The microscopic findings (HEX 10 - original magnification) were moderately
differentinted adenocarcinoma (tub 2) and severe vein invasion (v3).

vein tumor embol

{ rectal cancer.

b: Abdominal CT after 7 times bevacizumab+FOLFIRI chemotherapy.
Multiple liver metastases grow bigger.

¢ Abdominal CT after 6 times panitumumab-+FOLFIRI chemotherapy.

Liver metastases were cytoreductive significantly and tumor embolus of

left portal vein had disappeared,

mL BUF), CA19-911.4U/mL (IEEHME 37 U/mL BF)
ECEABHETH -2

BREBEIER CT (Fig 2a): Mg 5 BORERL
Boh, i, MEFERSBIVERSEREELNhLE
BHEATRRERTED S,

RERR HBETRURTRSENEE, MRES
FERIIH L, POBREDARE S F-FLEHBAL,
mFOLFOX6 (IHleucovorin 250 mg/H HHEFE oxa
liplatin 100 mg/ B S###E 5FUS00mg/H 8,

5-FU 3,000 mg 48 Fe#F#EE 2HB L 2.mFOL-
FOX6 # 6 R THR 7+ u—7 v 7 CT CHESBEF S
LT Y, Response Evaluation Criteria in Solid Tu-
mors Guideline (RECIST #4 F5 4 ¥)? 28T & par-
tial response (PR} & 8¥ L. F0# 4 mFOLFOXS
REFRERBT T3 7407 v 7 CT THEBRD
HWHE %2 3, progressive disease (PD) L B¥ L 720

2010 % 6 B £ ¥ bevacizumab+FOLFIRI (bevacizu-
mab 250 mg/H HEEHE Heucovorin 250 mg/H A
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PR MEOLFOXB Bev Pani
UFT/A Lzl 18 courses +EOLFIRI | +FOLFIRS
=00 ) ?’cgg;ses & coursss
50 ﬁﬂags‘iiaa Confirm of recurrence - 1.800
4503 A - 1,600
400 - 1.400
3507 L1200 3
E 3004 -~k
> - 1000 3
£ 250 o
& 200- 800 g
T 150~ 600 3
1
100 - 400 |
50 - 200
0 sl T TN 0

20082 20098 20102

#E CPT-11 200 mg/H AN 5-FU 500 mg/
[ #E 5-FU 3,000 mg 48 BERHEESIGIE) CEEL 4
VaF 7 EMATT AL, 7 u—T v 7 CT TEBEON
i B (Fig 2b) PD Tholoe €I T, ZKEM
- | FOLFIRI |2 panitumumab 300 mg/H £ M2 AL
AT Sk kot KRASHETHAR TS
L 201048 11 B X 9 panitumumab-+FOLFIRI 25 %
Foofr b A, 2EBRTELD Grade 3 DEFE L THE
RS THE L. DR 6 EbauE
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Polysaccharide K suppresses angiogenesis in colon cancer cells
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Abstract. The protein-bound polysaccharide K (PSK) is
used as a non-specific immunotherapeutic agent for the
treatment of colon cancer. Little research, however, has been
conducted on its association with angiogenesis, which is a
prognostic factor markedly correlated with hematogenous
metastases. We therefore decided to investigate the action of
PSK on angiogenic growth factors, angiogenesis inhibitors
and angiogenesis in colon cancer cells. Reverse transcription-
polymerase chain reaction (RT-PCR) was used to investigate
changes in HIF-la mRNA expression. PCR array was used
to investigate changes in angiogenic growth factors and
angiogenesis inhibitors, as well as the expression of related
genes. Colon cancer cells were cultured with or without PSK
for 48 h. The following day, cells were cultured for two days
at 37°C in new complete media. The resulting culture medium
was placed in the chamber of a tube formation system in order
to investigate tube formation. Investigation of HIF-la mRNA
expression in colon cancer cell lines and in cells cultured under
identical conditions with added PSK revealed a significant
decrease in expression, as well as a decrease in angiogenic
growth factors and related genes in PSK-treated colon cancer
cell lines. By contrast, levels of angiogenesis inhibitors and
related genes were higher in the PSK-treated colon cancer cell
lines. lovestigation of tube formation revealed that elongation
was inhibited in the medium of the PSK-treated colon cancer
cell lines in comparison to the medium of the non-treated
colon cancer cell lines, PSK suppresses angiogenic growth
factors and related genes, enhances angiogenesis inhibitors
and related genes and oltimately suppresses angiogenesis in
colon cancer cells,

Introduction
Polysaccharide K (PSK: Kurcha Chemical Industry Co.,

Ltd.. Tokyo, Japan) is a protein-bound polysaccharide
widely used as a non-specific immunotherapeutic agent and
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is dertved from the cultured mycelia of Coriolus versicolor.
This protein-polysaccharide complex, which has a molecular
weight of approximately 940,000 Da, contains approximately
38% protein and a saccharide portion consisting of a glucan
with approximately 75% glucose and smaller amounts of
mannose, xylose and galactose (13, To date, PSK has been
administered primarily to patients with gastric cancer, colon
cancer and other gastrointestinal malignancies. Torisu er af
reported that patients with curatively resected colon cancer
had a significantly improved survival rate when treated with
PSK {2). Yoshitani and Takashima (3) and Ohwada er al
), who used PSK in combination with anticancer agents (o
treat curatively resected patients, also reported significantly
improved survival in the patients who received PSK compared
with those who did not.

The following main mechanisms of action of PSK on
malignancies have been identified to date: 1) direct apoptosis
induction, inhibition of cellular infiltration and enhancement
of MHC class-1 expression: ii} enhancement of natural killer,
cytotoxic T and lymphokine-activated killer activation and
regulation of cvtokine production; and i} suppression of
TGEF-§ production and reduction of oxidative stress (5-8).
PSK also has a variety of immunostimulatory effects as a
biochemical response maodifier. Liver, lung and other hema-
togenous metastases are considered 1o be prognostic factors
in colon cancer. Hematogenous metastases of colon cancer
are generally believed to occur when cancer cells detach from
the primary tumor, invade the capillaries and spread systemi-
cally via the portal and greater circulalory systems prior o
adhering to vascular endothelial cells in the target organ,
escaping and infiltrating outside blood vessels and prolifer-
ating (9.10). Previous characterization of the mechanisms of
metastasis has identified key angiogenic growth factors in
this process {11-13). Therefore, we investigated the changes
induced by PSK in angiogenic growth factors, angiogenesis
inhibitors and related genes in colon cancer cells. and whether
PSK suppresses angiogenesis.

Materials and methods

Cell culture and PSK stimulation. Human colorectal cancer
cell lines, SW620, HT29 and HCTI116 (obtained from
European collection of cell cultures, UK} were cultured at
37°C in 3% CO, in RPMI-1640 medium containing 10% fetal
bovine serum {14). Cells were seeded (3x10%) into 6-cm dishes
in triplicate with PSK for 2 days.
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Cell viability. Apoptosis was detected by flow cytometry
using Annpexin V Detection kit (Nanjing KeyGen Biotech,
Nanjing, China). Briefly, cells were double stained with
Annexin V-TIRIC for 15 min at 37°C. After cells were washed
thrice in PBS, we detected non-red c¢ells under a fluorescent
microscope.

Reverse transcription-polymerase chain reaction (RT-PCR)
analysis. The total RNA was extracted from the colorectal
cancer cells using guanidinium-thiocyanate (15,16). Single
strand ¢cDNA was prepared from 3 pg of total RNA using
Moloney murine leukemia virus reverse transcriptase
(Takara Bio, Inc., Shiga, Japan). The primers for PCR ampli-
fication of the HIF-la gene-coding regions were as follows:
5 primer; HIF-la -AX,GGACAAGTCACCACAGGA L ¥
primer; HIF-1a -BX GGAGAAAATCAAGTCGTG.GAPDH
amplification was used as an internal PCR control with
F-GGGGAGCCAAAAGGGTCATCATCT-3 as the sense
primer and S-GACGCCTGCTTCACCACCTTCTTG-3" as
the antisense primer. A total of 23 cycles of denaturation
(94°C, 1 min), annealing (30°C, 1.5 min) and extension (72°C,
2 miny were carried out in a thermal cycler (PTC-100,
Programmable Thermal Controller, NJ Research Inc., MA,
USA). The PCR products (10 1) which demonstrated the
relevant bands in RT-PCR analysis were sequenced by elec-
trophoresis in 1.2% agarose gel. The sequencing was
performed on PCR products that showed the bands in
RT-PCR analysis,

RT2 Profiler™ PCR array and real-time PCR. Total RNA
was extracted from colon cancer cells using guanidinium-
thiocyanate. Real-time PCR was performed according 1o the
manufacturer's instructions included with the RT2 Profiler
PCR array system {angiogenic growth factors and angio-
genesis inhibitors; PCR array: catalog no. PAHS-072A; SA
Bioscience, Valencia, CA, USA). The data were analyzed
using Excel-based PCR array data analysis templates.

In vitro tube formation assay. Following preparation of the
cells deseribed above, the medium was removed from all
dishes and replaced with Iresh complete medium. After two
days, each culture fluid was collected and added to wells of an
angiogenesis kit (Kurabo Company, Japan). Fields from each
sample were photographed and total tube length was analyzed
by the MacSCOPE program (Mitani Company, Tokyo, Japan).
The control tube areas were defined as 100% tube formation
and the percent increase in tube formation as compared with
the control was calculated for cach sample (17).

Statistical considerations. Other characteristics of the two
treatment methods were compared using the Chi-square test.
P<0.05 was considered to indicate a statistically significant
result.

Results

Cell viabiliry. The colon cancer cells analyzed under a fluo-
rescence microscope using the Annexin-V assay demonstrated
no increased cell apoptosis and death in samples treated with
PSK (100 or 300 ug/ml) compared with untreated cells. Cells
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Table 1. Cell viability following exposure to PSK.

PSK (zeg/ml) Annexin 'V staining (%)

0 32
160 335
300 38
500 10.0

PSK, polysaccharide K.

HCTI16 | SW620 | HT2
PSK 4 - 4~ g

HIF-1alfs
mRNA

Figure 1. The expression of HIF-1a mRNA was detected in colon cancer cell
lines. The HIF-la mRNA expression in colon cancer cell lines treated with
PSK was decreased. PSK., polysaccharide K.

treated with 500 gg/ml demonstrated an increase in cell apop-
tosis and death (Table 1),

HIF-la mRNA expression with PSK exposure in colon cancer
cell lines. RT-PCR was vsed to investigate HIF-lTa mRNA
expression in colon cancer cell lines, The results are shown in
Fig. 1. Although the expression of HIF-la mRNA was detected
in colon cancer cell lines, the addition of PSK suppressed
HIF-1a mRNA expression in colon cancer cell lines.

Expression of angiogenic growth factors in colon cancer cell
lines treated with PSK.PCR array was used to investigate how
the addition of PSK 1o colon cancer cell lines affected levels
of angiogenic growth factors and related genes. A comparison
of levels in these cells to those in untreated colon cancer cell
lines cultured is listed in Table I1. Typical genes that were
expressed at lower levels included gastrin-releasing peptide
{GRP), interleukin 8 (11.8) and platelet-derived growth factor
B polypeptide (PDGFB) in HCT116, EGF-like repeats and
discoidin I-like domains 3 (EDIL3) in SW620 and chemokine
(C-X-C motif) ligand 9 (CXCLY), fibroblast growth factor
binding protein 1 (FGFBPI) and interleukin 8 (I11L.8) in the
HT29 cell line. Numerous other angiogenic growth factors
and the expression of related genes were reduced in all cell
types,

Expression of angiogenesis inhibitors in colon cancer cell
lines treated with PSK. PCR array was used to investigate how
the addition of PSK to colon cancer cell lines affected levels
of angiogenesis inhibitors and related genes. A comparison
of levels in these cells to those in untreated colon cancer cell
lines cultured at 20% CO, is listed in Table 1. Typical genes
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Table 11. Representative list of downregulated genes in PSK-stimulated cells {angiogenic growth factors and related genes).

Cell line Gene Bank Description Ratio
HCT116 Hs. 153444 GRP, gastrin-releasing peptide -5.2635
Hs 624 IL8, interleukin 8 -4.0425
Hs. 1976 PDGFB. platelet-derived growth factor P polvpeptide 49113
SWe620 Hs 482730 EDIL3, EGF-like repeats and discoidin I-like domains 3 -11.0357
HT29 Hs. 77367 CXCLY, chemokine (C-X-C motify ligand 9 -28 9893
Hs.1690 FGFBPI, fibroblast growth factor binding protein 1 -4.4097
Hs.624 118, interleukin § -19315
PSK, polysaccharide K.
Table 11, Representative list of upregulated genes in PSK-stimulated cells {angiogenesis inhibitors and related genes).
Cell line Gene Bank Description Ratio
HCTI116 Hs.522632 TIMPL, TIMP metallopeptidase inhibitor 1 57541
SWe620 . - -
HT29 Hs.673 [LI2A, interleukin 12A (natural killer cell stimulatory 17.1
factor 1, cytotoxic lymphocyte maturation factor 1, p33)
Hs 634396 TNNI3, toponin | type 3 {cardiac) 41713

PSK, polvsaccharide K.

HCTI16

SWe620

HT29

PSK (-) } PSK ( + )

Figure 2. Tube formation in PSK-stimulated colon cancer cells. PSK-treated or untreated colon cancer cell lines were applied to the wells of a wbe formation
agsay to investigate the effeets on elongation of tube formation. The Jength was significantly decreased in PSK-stimulated colon cancer cells compared with

untreated cells. PSK, polvsaccharide K.
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Tube formation
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Figure 3. Evaluation of the wbe Tformation in PSK-stimulated colon cancer
cells. With tube elongation in the medium of untreated colon cancer cell lines
taken to be 100%, the clongation of the PSK-reated cell lines was 40% in
SWE20, 27% in HOTHI6 and 36.5% in HT29. PSK. polysaccharide K

that were expressed at higher levels included TIMP metallo-
peptidase inhibitor (TIMP1) in HCT116 and interlevkin 12A
{1L12A) and troponin [ type 3 {TNNI3) in the HT29 cell line.
There were no typical genes with an altered expression patiern
in the SW620 cell line.

Tube formation in colon cancer cell lines treated with or
without PSK. The medium from PSK-treated colon cancer
cell lines was applied 1o the wells of a tube formation assay
to investigate the effects of PSK on the elongation of tube
formation, Tube elongation in the medium of untreated colon
cancer cell lines was taken o be 100%. clongation was 40%
in SW620.27% in HCT116 and 36.5% in HT29 cells cultured
in the medium of PSK-treated colon cancer cell lines (Figs. 2
and 3). Elongation was therefore significantly less than that
observed in the medium of non-ireated colon cancer cell
lines,

Discussion

PSK. derived from the cultured mycelia of C. versicolor, is
widely used as a nonspecific immunotherapeutic agent {1,5-8).
The efficacy of PSK has been demonstrated to increase
survival in patients with gastrointestinal malignancies,
including gastric and colon cancer. Hematogenous metastases
are considered to be a prognostic factor in colon cancer, and
PSK is believed to act in the process leading to these metas-
lases, thereby increasing survival (2-4). It has been reported
that the occurrence of hematogenous metastases in colon
cancer is closely correlated with increased angiogenesis, and
angiogenic growth factors and angiogenic growth inhibiting
factors likely contribute to the induction and propagation
ol angiogenesis and may eventually promoie hematogenous
metastases (9-13),

We investigated how the addition of PSK to the medium of
cultured colon cancer cell lines affects the expression of the
HIF-la gene, which is closely associated with the expression
of angiogenic growtih factors, in addition to angiogenic growth
factors and angiogenesis (18-23).

373

The expression of HIF-1a mRNA was detected in colon
cancer cell lines, but the addition of PSK suppressed HiF-la
mRNA expression. The HIF-Ta gene is believed 1o activate
the production of numerous angiogenic growth factors, and
has various effects on cancer, regulating at least 70 genes,
most of which promote cancer (18-23). Also HIF-la gene,
oncogene and tumor suppressor gene intricately linked with
the expression of angiogenic growth factors and angiogenesis
inhibitors (24). A PCR array was then used 1o investigate the
affected angiogenic growth factors and angiogenesis inhibi-
tors, Although the suppression of genes differed between the
cell lines studied, the addition of PSK suppressed numerous
angiogenic growth factors and increased levels of angiogen-
esis inhibitors.

When the untreated colon cancer cell lines were used in
a tube formation system, tube formation was promoted. By
contrast, when the PSK-treated colon cancer cell lines were
used, tube formation was reduced, which indicates that PSK
acts o suppress angiogenesis in the strains of colon cancer
cells studied.

The effects of PSK identified in the present study include
the suppression of HIF-Ta gene expression, the suppression of
angiogenic growth factors and the enhancement of angiogen-
esis inhibitors in colon cancer cells. These findings demonstrate
the potential of PSK to ultimately suppress angiogenesis.
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: Abstract

Purpose: The aim of this retrospective study was to clarify the effect of the antiemetics for chemotherapy-induced
nauses and vomiting associated with FOLFOX chemotherapy.

Methods: Fifty palients were given FOLFOX as chemotherapy for colorectal cancer, and granisetron were
used as firstline antiemetics. The severity of CINV was evaluated using {1} questioning, (2) Common Terminology
Criteria for Adverse Events version 4.0, and (3) Multinational Association of supportive care in cancer method for
patient self-assessment. When a patient indicated that another antiemetic was desired, granisetron was switched to
palonosetron, i

Results: Forty two patients did not express a desire for another antlemetic, but eight patients expressed a desire
for it. They were evaluated as Grade 2 according to the CTCAE 4.0, The MAT methed identified a score of 6 points
or more. Granisetron was switched to palonosetron s 2 second-iine antiemelic. The severity of CINV decreased to
Grade 1 or less, while the MAT method score decreased to 0 poinis in 3 patients and € 4 points in 5 patients. None of
the 8 patienis expressed a desire for another antiemetic.

Conclusion: Granisetron/palonosetron can be thought to have improved the patients’ QOL, relieved their anxiety,

and contributed to continuation of the chemotherapy.

Keywords: Colorectal cancer; Chemotherapy; Chemotherapy-
induced navsea and vomiting; Antiemetic; Palonosetron; Granisetron

Abbreviations: QOL: Quality of Lifes CTCAE Commen
Terminology Criteria for Adverse Events; CINV: Chemotherapy-
Induced Nauvsea and Vomiting

Introduction

The last 10 years have seen striking advances in chemotherapy

for unresectable, advanced, recurrent colorectal cancer. In the early

26008, the Median Survival Time {(MSTY was sbout 14-17 months
11,21, whereas survival has been steadily extended since then, recently
reaching approximately 30 months [34L However, conversely,
chemotherapy<related adverse reactions due to chemotherapy have
become an issue, and it is not unusual for such reactions to decrease
patients’ Quality of life (QOL). Nausea and vomiting rank high on
the list of such chemotherapy-related adverse reactions that especially
impact on the daily life of patients and cause anxiety [5,6]. Granisetron
is a first-generation 5-HT3 receptor antagonist and commonly
used as a first-line antiemetic. Palonosetron s 3 second-generation
5-HT3 receptor antagonist that has vecently {April, 2010} gone on
the market in Japan, Compared with the first-generation antiemetic,
granisetron, palonosetron is characterized by stronges affinity for the
5-HT3 receptor and a plasma half-Jife that is 40 hours longer [7]. For
these reasons, palonoselron is said to show both acute{up to 24 hours
pastchernotherapy) and delayed (after 24 hours postchemotherapy)
antiemetic activity. However, there have not yet been any reports
of studies that investigated the efficacy of palonosetron, the second-
generation 5-HT3 receptor antagonist, in colorectal cancer patients
who did not respond sufficiently to the first-generation antienetic,
granisetron. The present retrospective study aimed to clarify the
efficiency of the antiemetics,

Materials and Methods

Prior to being given FOLFOX as chemotherapy for unresectable,

advanced, recurrent colorectal cancer, 50 patients were given
granisetron {075 1ng. intravenous) and dexamethasone {4 mg
intravenous) as fisi-line antiemetics to suppress Chemotherapy-
Tnduced Nausea and Vomiting (CINV). On days 2-4 after starting
the chemotherapy, dexamethasone (4 mg) was administered orally
{Figure 1}, Following the chemotherapy, the following were done: (1)
the patient was questioned {ic.,, asked whether another antiemetic
was desired), {2) the severity of nausea and/or vomiting was evaluated
using CTCAR version 4.0 (CTCAE 4.0), and (3) the Multinational
Association of supportive care in cancer (MAT) method developed by
Multinational Association of Supportive Care in Cancer (MASCC) was
used for patient self assessment and recording of the severity of nausea
and vomiting [8].

Results

Forty-two patients did niot express a desire for another antiemetic.
The CTCAE 4.0 classification of nausea/vomiting was Grade 1 or less.
The MAT rirethod showed that nausea/vomiting was a score of 3 points
or less. Eight patients expressed a desive for another antiemetic {Table
1). Using the CTCAE 4.0, nausea was rated as Grade 2in all § patients,
while vomiting was rated as Grade 2 in 3 patients, Grade 1 in 4 patients,
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