88 T. Matsuura et al.

n
(=)

Production of nitric oxide
(nmol of nitrite/10° cells)
=

o

IL-1B (1nM)  _ _ N
A capillaris(mg/mL) 15 _ _ _ 05
G. fructus(mg/mL) _ 4 _ _ _
R. rhizome (mg/mL) _ _ o5 _ _

Hepatology Research 2012; 42: 76-90

iNOS
(130 kDa)
< B-Tubulin

- - - - 02505

Figure 8 Effects of the three components of kampo inchinkoto (TJ-135) on nitric oxide (NO) production and inducible nitric oxide
synthase (iNOS) induction. Cultured hepatocytes were treated with I1-1 (1 nM) for 8 h in the presence or absence of extracts from
A. capillaris (0.5-1.5 mg/mL), Gardenia fructus (1-4 mg/mL) and Rhei rhizome (0.25-0.5 mg/mL). The levels of nitrite were
measured in the culture medium (data are means * standard deviation [SD], n =3 dishes/point; *P < 0.05 vs. [L-1B alone). In the
western blotting panels, cell lysates (20 (g of protein) were subjected to sodium dodecyl sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE) in a 7.5% gel, and immunoblotted with an anti-INOS or anti-B-tubulin antibody.

production in animal models of liver injury and
primary cultured hepatocytes.

Delayed treatment with TJ-135 orwithdrawal of TJ-135
after IL-1PB addition was found to cause a significant
reduction in NO production and iNOS protein expres-
sion (Figs 6,7a,b). The fact that a delay in initiating
treatment does not abrogate the effects of the drug may
be of dlinical importance, since TJ-135 treatment is not
usually administered at the precise moment of disease
onset. In the case of the 3 h withdrawal treatment, TJ-135
reduced the levels of NO production and iNOS protein
expression to the same extent as TJ-135 addition without
withdrawal. We concluded that delayed treatment with
T7-135, unlike withdrawal treatment, could not influence
the 1L-1B-stimulated, Akt-driven expression of IL-1RI
mRNA, since these events are almost complete at 3 h
(Fig. 4a,b). The resultant inhibition of iNOS induction
will therefore be smaller. However, we found that both
delayed and withdrawal treatments reduced the expres-
sion of INOS mRNA and its antisense-transcript to
similar levels (Fig. 7c,d). These treatments were also
equi-effective at inhibiting NF-xB activation (Fig. 7e)
and nuclear translocation of p65 (Fig. 7f). We cannot
therefore rule out the possibility that TJ-135 may affect
iNOS induction at a translational step by inhibiting
IL-1RI upregulation via the PISK/Akt pathway.

© 2011 The Japan Society of Hepatology

Recently, Kawai et al.™* have reported that preopera-
tive administration of inchinkoto exerts beneficial
effects in rat liver with ischemia-reperfusion and sub-
sequent hepatectomy, where inchinkoto attenuated
ischemia-reperfusion injury-induced mortality. They
demonstrated that inchinkoto reduced the upregula-
tion of genes for inflammatory cytokines and iNOS,
and increased levels of liver nitrotyrosine. Nitroty-
rosine is an oxidative product of peroxynitrite formed
by excess NO, and is a marker of NO-dependent
damage in vivo. We found that all three components in
inchinkoto, A. capillaris, G. fructus and R. rhizome, are
involved in the inhibitory effect of TJ-135 on NO pro-
duction, where A. capillaris contributes most signifi-
cantly to the effect of TJ-135 (Fig. 8). We also found
that genipin, the major ingredient of G. fructus and an
aglycone converted in the gut by intestinal bacteria
from geniposide,”” inhibited the induction of iNOS
(T. Matsuura and T. Okumura, unpubl. data, 2010).
Genipin was also found to reduce iINOS in a rat model
of ischemia-reperfusion injury.*

In conclusion, TJ-135 inhibited the induction of iNOS
gene expression through the inhibition of its promoter
transactivation and mRNA stabilization in pro-
inflammatory cytokine-stimulated hepatocytes, a simple
in vitro liver injury model. TJ-135 may have therapeutic
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potential for a variety of organ injuries including acute
liver dysfunction by suppressing iNOS induction.
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Prediction of the Efficacy of Modified FOLFOX8 Therapy According to the mRNA Levels of Thymidylate Synthase (18},
Excision Repair Cross—Complementing—1 and ~2 (ERCC—1 and ERCC~-2) and Methylenetetrahydrofolate Dehydroge-
nase (MTHFD) in the Primary Lesion of Colorectal Cancer: Ksiichiro Ishibashi**, Norimichi Okada™’, Yusuke Tajima”™’,
Toru Ishiguro™”, Kouki Kuwabara™", Tomonori Ohsawa™', Kensuke Kumamoto™’, Yoshitaka Teuli*!, Norihiro Haga™', Tekeo
lwama™", Hideyuki Ishida™ ", Tsuneko Onouchi®? and Koji Yakabi®® (*'Dept. of Digestive Tract and General Surgery, Saitama
Medlical Center, Saitama Medical University, **Teikvo University Chiba Medical Center, **Dept. of Gastroeniterology end
Hepatology, Saitarma Medical Center, Saitarna Medical University)
Summary

The aim of this study was to determine whether mBNA levels of thymidylate synthase (18], excision repalr cross—com-
plementing—1 (ERCC—1), excision repalr cross—-complementing—2 {ERCC~2) and mathylenststrahydrofoiate dehydroge-
nase (MTHFD) mRBNA in the primary tumor could predict a twmor response in patients with unresectable liver metastasis
from colorectal cancer treated with mFOLFOXS therapy as a first—fine treatment. Eighteen patients with unresectable liver
metastasis from colorectal cancer treated with mFOLFOXS therapy as a first—line treatment were enrolied in this study,
There were no significant differences between the response rate and these enzymes mRNA levels. In ERCC-1 and MTHFD
mRNA expression, the progression—iree survival time tended 10 be longer in patients with low levels than in patients with
high levels (ERCC—1:p=0.08, MTHFD: p=0.07). The progression—free survival time was significantly longer in patients
with both ERCC-1 and MTHFD mRNA were low levels than in patients with other {(p=0.083}. The levels of ERCC-1 and
MTHFD were low in patients who could perform a conversion therapy. There were no significant differences betwsen an
overall survival time and these enzymes mRNA levels. In this study, the ERCC—1 and MTHFD mBNA expression may be
useful for the prediction of progression—iree survival time in patients with unresectable liver metastasis from colerectal can-
cer treated with mFOLFOXS therapy. Key words: Colorectal cancer, Thymidylate synthase (T8), Excision repair cross—
complementing—1 (ERCC—1), Excision repair cross—complementing—2 (ERCC~2), Methylenetetrahydrofolate dehydroge-
nase (MTHFD)
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4, kﬁﬁgk'ﬁ T FIERGAE
a) UIBAERBEICDIT D0 FENEE"

RxsHENT GRE—HE SHFT

(BE) GEONFTRIVEERORFERZDTELL, IHETEARED

{E2EEICH O TEA vascular endothelial growth factor (VEGF) |
HED bevacizumab & #1 epidermal growth factor receptor (EGFR)
HifED cetuximab, Dan‘tdmumaw)Eﬁjﬁ’@“’ﬂ:iﬁ%{@m"i? Wa.
BLOEFICHOT, INSHFENAEES EDIA I VI TEDH
BESHEINEEDES kﬁﬁ%%w‘éé’téﬁig BALDBRESR
@%i% CEUBRRIIELNELB>TETHY, ¥OBRIEEBEAIRD

(CREENTWVS. BZBETRE, ¥NoIET A% HEITURRAEE
A%%%@f EREREHCBT IBNFENBEREOUE DT S CDBEDE

COVWTEST B, |

(VEGF) #1 & @ bevacizumab & #1 epidermal
growth factor receptor (EGFR) Hi#E® cetuxi-
mab, panitumumab @ 3FATS T
TV 5,
:h%%?%%%%%@%%mi%%%%ﬁk
B3 2 EEERBESRLL, Er0BELC
:ﬁ LizhERTH) e TE0Lh %é&@%‘i?&;@;ﬁ:ﬁ
PN TVE, EBILIDIHIIINGTTF
BEFEELZEVST TP, $20RE0L

FL®IC

FEEOUBRTEEREE T 2bEEENEE
LB EE LywWiEES B Y, fluorouracil(5-FU)/
leucovorin (LV) 2 oxaliplatin® #f B L 7
FOLFOX##E=°, capecitabine |2 oxaliplatin % #f
.7z CapeOX i, F/25-FU/LVIZ irinote-
canZ 8 L7 FOLFIRIEHEIC L Y, £FEHE
OFFEIHZEEFLL, EROSFFUHRLOE
FERE AP LR EFHHOERFELNL L

kol BLI, STENEEROREENFT
Th, KB L CEMEMEAE N TV A
##3 L | TH vascular endothelial growth factor

F—7— K PBEREEN bevacizumab, cetuxi-
mab, panitumumab

* Molecular-targeted therapy for unresectable metasta-
tic colorectal cancer
" K. Kumamoto (B86F) , K. Ishibashi (858 , H. Ishida (%
) BFERERESEGESL ¥ —BE - —#4
.

) RNERE TS O, BFWO#END National
Comprehensive Cancer Network (NCCN) FAF
AR, bPEOKEERETA FIL4 07
RESRESNTWARET VI XA EF (JHE
TAHIEPHEREEND,

AT, NCCNHA Fo4 7 (H1) i
NCWBYBRREBE T A—R, TR =
KBRS TEEFREORET VL T) ALI1ZD
WT, INETOENAERSE R OFRz
HF AT, GTFENEEEONEST L EOEE
OEHBIIOVTEETA.
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(=g (ZRAER (ZxkE
FOLFOX+ FOLF Ri | i cetuimab (Kras WT gene onlyl+
bevacizumab or _, I frinotecan, patients not eble lo Wlerate combination, |
Cape0OX=% 'nnotecaﬂ * consider single agent cetukimab or |
bevacizumab panitumumab (Kras WT gene only) ;
or — somwmmm of
FOLFOX ;;anitpmumaﬁ 3 — *
: Feetuximab or \Kras WT gene only) —— clinical triat or best supportive care
i panitumumab o :
' {Kras wild-type cetuximab (Kras WT gene
{(WT)gene only) only)+irinotecan(category 28) |
or — -
« . T cetuximab (Kras WT gene onlyl+
patients | ggji*g;; " . | FOLFOX or CapeOX ————1 ifingtecan, patients not eble 1o tolerate combination,
i faeffm& e ; or ' getuximab (Kras WTgene | consider single agsnt celuximeb or
i ! S Yles ftumumab (Kras WT gens only)
intensive - FOLFFRH onlyj -+irinotecan, pat:emst | pari { 8 v
. therapy gg;i;ggaubm g; — | not able to tolerate combination, i é
. et consider single agent — |
TKras WT oot it (;z;% FOLFOX or CapaQX
gene only] panitumumab
or {Kras WT gene only) o
cetuximab (Kras WT gere
5-FU/leucovorin of FOLFOX or Cape0OX—— irinotecan—s | only) + irfnotecan, patients
{ capecitabine — 0T not able 1o tolerate combingtion,
“+hevacizumab irinotecanztoxalipiatin consider single agent
or cetuimab or panitumumab
or FOLFIRI > | (Kras WT gene onlyt
ceiuximab Kras WT gene only) +
g{gg;}fﬁszg | iringiecan, patients nol able to ioleraie combination,
‘ ’ consider single agent cetuximab or
panitumumab (Kras WT gene only}

Bl NCONAEA A FT 1> (VI 2011 YIEFEERIBRICH ¥ 2{b3 Mk Cu¥ 1 X v 5 )

F1. STENAEEOEUNERLUAZTCETHERSR

bevacizumab cetuximab panitumumab
OPUSEE ™ (FOLFOX4)
. NO169s6 EEY MRC COINEE™ (FOLFOX/ e o .
LR . E T{FOLFOX4)
THEE | (ROLFOX4/Cape0X)  CapeOX) PRIME 382 (FOLFOX4
CRYSTAL#EE™ (FOLFIRI)
TRhIE E32008E: (FOLFOX4) EPICEE™ (irinotecan) 2005181 #.8% (FOLFIRD)
bt NCIC CTG COL788» 20020408 H B

I —RABICH 3L FENAELOER
FOLFOX, Cape0X & 522 FOLFIRIIZ &4
FEMERREL AT AL U A L F—RiERE L

THEE 2N T3, BevacizumabZ L T3,
TOHERRIILIB VAT PECEEZ LD
FIUA IS TEECTH 5. 72 8 bevacizumab @
%ﬁi DERIZOWT, NCCNHA F34 v

e
i

244

5"' i"i' Vol.73 ’\?C‘\; z.ﬁ

FOLFOX, CapeOX & @4fH % = bevacizumab,
FOLFIRITid + bevacizumab & > T A D42
ML, DAEORBERESIAFIA4>TR
FOLFIRI L OB:E T% + bevacizumab & %2 o T
VAR TELRAILIIHETHALENS A, £
7z, cetuximab. panitumumabid, LF {ﬁ{% 5
VIEEREBEILOVWTOZET Y ARETH 5 1
A, HE—FEEE L TOFESEERT®EEICL
NEOGgTHEpENTEREFRIIETEBESED
BE»S, HAFI54 b KrasBEFHFHEE

£

"!‘
G,

-3
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THLEFAICEEL TEREFEZEI AT
% % OFTFEAERED LELHRE, uﬂi’
OEEEEIRS UV AMUERBEBRICIVERHS
TBHEBOZWVWLDTHE, LPLEFDE,
FOLFOX. CapeOX & %\:{Z FOLFIRI & beva-
cizumab, cetuximab, panitumumab O#EHED
I BREAEL, WTROERECE 2
Fiod a2 kT, EFELEFHEOERIIBY:
TERT VA ES ﬁ?%&%% T <, EER
TEOERFELBRT 2 PEEREICZELQLONT
VZONBRTH L. S BERLY A VoK
LI I WHBELELOOBREEIBEZTS
?ff?iﬁﬁ f‘ﬁfi@ CFHEITE LI ENEHEESRS.
AECHUIERTFENATEOCHE
a) Bevacizumab
i) FOLFOX/CapeOX % bevacizumab
FOLFOX % L < & CapeOX {2 bevacizumab %
A7z 2"’%@%?‘7‘3%53 NO16966 8> TH &7
CENTwAE ZiiE, FOLFOX4 = bevaci-
zumab & LapeOX + bevacizumab®4 B D
BEFH A T FOLFOX 1285 4 CapeOX @ 3E
SR BRETHZ L L, FOLFOX4% L (i
CapeOX (239 5 bevacizumab @ LFEETHRZ
WI L -EEBTH L. FEMEEE THLEEE
48R (progression-free survival | PFS) @
$14E 12 FOLFOX/CapeOX T80 # B, bevaci-
zumabBFEEETI4 » B (HR =083, p=00023)
T&H 1, bevacizumabBFHICI VEFBELZEENR
BHIL. T0l4 s BOPFSOERIE AVF
2107¢g 3B ¥ (irinotecan/5-FU/LV (IFL) vs IFL
+ bevacizumab] # AVF2192g #E2° (5-FU/LV
vs 5-FU/LV + bevacizumab) @ bevacizumab
HET PPFSHEFRFN4L4 3T REELLE
BICHARBERRREVTHAEMTHL. 1
oxaliplatin i2 & AMEEEZ ST LAl E 2o
PEEAYE S Pl ER—HTHL kB,
NO16966 12 BT 5 &4 HHM (overall sur-
vival 1 0S) @ gefEid, FOLFOX/CapeOXT
199 » B, bevacizumab$tRRT213 7 A (p =
00769) ¥ bevacizumabfFBIZ L DV FELZEERER
BonTwky, ThonERE TAF74Y
Fi2B7 A FOLFOX, CapeOX & O R 78 =
hevacizumab & 2> CTwahs—HEEbils,

ii) FOLFIRI + bevacizumab

FOLFIRI & bevacizumab @ —RGEHFEIZE LT
BELLT—8 L LTBICC-CEE°HITH
Na, TR REEOUBAEIEE430FIC
%4 5 irinotecan ¥ ¥ £ L /- FOLFIRI, IFL,
CapelRI (capecitabine + irinotecan) % T %
SEe L UTHB SN, BiA L2 AVEZIOTg
SEET IFL I bevacizumab fFHOFTEATR S
N7z k%% T, IFL + bevacizumab (7 = 60)
¥ FOLFIRI + bevacizumab (# = 57) OHE - B
Hifthhl TOHEE FEFEEETHL
PFSiZ, IFL& FOLFIRIOFREFETNLETR
59 % B, 76 # A (p=0004) & FOLFIRIZFEE
IZENR T/ Bevacizumab % FHE L2 IFL +
bevacizumab# & FOLFIRI + bevacizumab# D
PRS#HGLEx, TNEN83 2 A, 11228 @@=
028) THEMERICEEZIIBEON R o723 00,
FOLFIR] + bevacizumab @135 BRI RERT
Bol, EHIEHEVICLIHEEOOSHLRER
192 % B, 280 B (p=0037) &, FOLFIRI+
bevacizumab B CEEILEIHREIBE LT
%

FOLFIRI + bevacizumab#EEOHTME L HGE
U MMERERII 2, EVHEEEBL LT
AVIRIZE:Y 2 BEAT#EY. /- BRITEEERY
&Y, Wwiid FOLFIRI + bevacizumab#ik
DEEWE L HHEFRENL TS,

AVF2107g 3BT IFL IZ bevacizumab O L5
FHEPEFCREP o EVIRELT ST R
T, & 5612 BICC-C#EB:T FOLFIRI + bevaci-
zumabDIE S PFEN TV B LI HRLPREE
HEVHEBOERELL, TAFI74 0L
FOLFIRI [Zid = bevacizumab Ti2% {, + beva:
cizumab bR ENLTWE LEZ LA,

iii) 5-FU/LV % bevacizumab

5-FU/LV A bevacizumab $FHIC L 5 L5%
IR AVE2102¢ BEBES IR L 22 5. Z
DEERI, irinotecan HHEMEH (658U L. per-
formance status (PS) 1% L< 2, @WE7THT
3 MEZ5 /AT, EREEBE~OBEFHESD)
Par&Is, 5-FU/LVIZESE & S”FUf'LV + heva-
cizumab¥F 54 LB - BET Lo FEFEHEE
THh-720 S@@%@@ugmﬁ>mﬁﬁﬁfﬁ
BEEYEONEP o0, BIREEEETH A
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LVIiZ bevacizumab%*MA %5 Z & TPFS, 087°¢
FELEEI LA LIEETS DY, Oxali-
platin % irinotecan {2l 2 S v L 5 BRI
#W LT, 5-FU/LV + bevacizumah 24# & %8R
HO—D2b L TEBLZLIY A THLEVE L

b) Cetuximab

i) FOLFOX = cetuximab

FOLFOX T cetuximab BB O —EF~OF
BHEERLCEEICOPUSEERY M H B, T
{2, FOLFOX4# 5%~ FOLFOX4 + cetuximah
HHBETRE - BE LTy YL LE THEEET
HAH. FEFMIEER T35 response rate (RR) 1
FOLFOX4# T36%, FOLFOX4 + cetuximab
BHT46% L, cetuximabBEHIZL Y 10% D k5
EHRP D o720, HEMENCEESREL L
ol KrasBETHERFICBEL-EE0
RRIZFOLFOX4ETII% TH T~ DI L,
FOLFOX4 + cetuximabBE TIX61 % L B EILE
WEBEME S, 72, PFSOEERIEEN
BHoN —F, KrasBEFEEBF T
cetuximahFHBETRR, PFSELIZETLTS
i, cetuximabBFEETIRE L AEEHES TS
LEVIERETCHoT, DI ERE, HAFT
1 TR FOLFOX + cetuximab @ #% 5-12 Kras
BEFHERFIZBETLZ L2 E&ET T Tw
5,

L REBOCUBTEABEZ &L
FOLFOX & CapeOX L& ER, FOLFOX,
CapeOX Il cetuximab ¥ HFH L EICHT T, £
EFMEBE L LT KrasTHEBEE O OS % i -

%5 L 72 MRC COIN BB ™ O R e sz
ZDER, KrasHERBED OSthBid bk
HERDITY 7 B, cetuximabPEBEN1TO» BT
HY, cetuximabBFBIlL B L FEREHBEEZTH L
Nirdrod:, KEBEEBOEREL LT, FEENL
A L5 7% Kras BB F O cetuximab O 15
HFHEDPESN LoD BEHECELT
cetximabBFHB THEEILE P72 (p =0049) &
2 OPUSHEBRLEBOERETH 72  7TEHN

T—=5IlL5 L CapeOX E BRI THIE N H
B0l Lid, capecitabine (2 & A H{UEEEE A
B0 PANBEEFRLETEH -2 L% cetu-
ximab £ OB L { LIS S 5. BED
TAARITAIZE, FOLFOX~NOEEOAT
CapeOX L OBEEIC D TIZETE A 20,

ii} FOLFIRI = cetuximab

FOLFIRIIZ cetuximab B O—RGEIZ BT
LEMEIZE L TIE, CRYSTALEBR Y O&EH
AAFSA Y LOMBELZVEETH A, EGFR
BHEOUBRAEREEEE #3512, FOLFIRI
@ F(n=599) & FOLFIRI + cetuximab (n =
599) DILEL - BE R g, FTEFHERTH
% PFSH 8482 FOLFIRIE T80 » A, FOL-
FIRI + cetuximab# T89 » H (HR=085 =
0.048) &, cetuximabBEEIZ L U 500 » A
THAEPEREIZEEL Tz, OSHHETIHE,
TRENI86# B, 199» B L2280 ho
RRE £ 1L F1387%, 469% (p=0004) &,
cetuximabBr B IC L YV EVERE L2 Z D /2.
CRYSTALBEEB T KrasEr &2 B 605 2 35
(R L4 BTk, PRSauEA" FOLFIRI &
T87 # A, FOLFIRI + cetuximab® 709 » §
(HR =068, p=0002). OS#H &8 4 FOLFIRI
B T200# A, FOLFIRI + cetuximab® <
235 % B (HR=0798, p»=00094) &, cetuxi-
mabBBIZ L 2B EREEITFR SR RRTY
FOLFIRIET432%, FOLFIRI + cetuximab®
T593% &, cetuximab® EF|¥ 3B SETF LN

o

PV

¢) Panitumumab — FOLFOX = panitu-

mumab

Panitumumab @ —®EHE S L TORHELE
fii L 7= PRIMESEBA 1219 » B 133 "2 L,
REFREBERBREZ 2T RICFOLFOX4#
58 L FOLFOX4 + panitumumab i 58 % H8g
LEEBTH L. KrasHAERBE 666 % 151
BRI L7285, PFSH 4@ id, FOLFOX4ET
80 # A, FOLFOX4 + panitumumah®T06 #
F (HR =080, p=0023) & panitumumabf §
HTHEWCWEE LA OSHREREFALEFR
197 # B, 239 % B (HR=083, p=0072) T3
b, REEMNEEEZEEGO Lo —F,
Kras BEBBEBZ MOz HEE LIBIREET
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PACCE® | O
CAIRQ2%7
AVF21074 | |
PACCE®®
CRYSTAL'®
MRC COIN'®
OPUS™

135

12.5

6

T it

8 10 12 14 18(8)

2. —EEICEY 3 KrasHEEFICH T 2 855 0REHE PFS)

1%, PFS® 4t i (L FOLFOX4%# T88 » H.
FOLFOX4 + panitumumab#T73 % H (HR =
129, p=00227) & panitumumab R TEHEE
[ L Twi

3. —REBICHIIZAHTENBREZOERREN

EE

HARSA v EDEETLI) A LDE T,
IhE TOFHEBESBOERTY ST X TR
ENLDOTHE. Lo T, WIhogTiE
ByiE#E#E Y, FOLFOX % FOLFIRI @ L 9 2224
Ll BALEEEAOLRESHRIZER SN TS
b, BEV—YGEEO LT Ay ORRLEL O
Bz FO L HIZBRL TGP PSEOEETD
A, TTIEREEOENTLUERTERET &
ERBE AT 20 FENBREEOLBIZET S
ERZBIN DB IThRTWVA. £ Ihb
DRI ETGT L D BEY L —REFEETALZ
ENEIRENS.

B T OB AR T 5 —REBEIC
LT, KrasBETFTOERDEENEEOHA
FZRBTHIATEETHLEE LS. Kras
BEFPEEBTPSOLVEMICKY LTI,
FOLFOX % L < {2 FOLFIRIIZ bevacizumab @
HEIFE-BFRIITEL —REFOD
Bevacizumab B L ¥ 2 ¥ & FOLFOX 2§ 5%
FOLFIRIIZF % i3, BEENTLEREE
(WIOG4407G) TR Th Y, &b o xFEfTT
BEIVAY Y MEHBGEI PO T A
BELNTWE., KrasBEREE T PSARRER

#HOF

Vol.73 No.3 {2011-3}

% & C palliative 2 HHEE BRI A2H 61T 5
FU/LV {2 bevacizumab B HFmES THH EE R
A, —F, KrasBETFHEEOSE, {LEE
BERTRICEEDE L R/ b Rsecond
surgery |47 T & % conversion therapy 7% §&
EEZ LNBEMCE, EREORY FOLFOX/
CapeOX/FOLFIRIIZ cetuximab/panitumumab
HEEREETHAH. TRUAD KrasFEEH
Wik, B2 aT L9, FOLFOX/CapeDX/
FOLFIRT |2 cetuximab/panitumumab 758F A S 11
TEEPRSHTT ~99 2 BTholoilu L,

bevacizumab & O FFFH TI12106 ~ 135% B :
IhE TOBKRBEORS, > PRSTERES
b 5TV B bevacizumab Z FOLFOX & L ¢

2 FOLFIRI EHFRIT AL I A v EE—ERIZY
LZENBENTHLLEELS.

1. T - SRARBECHE A HTFENEEED
B
HLEGFR¥HETH % cetuximab & panitumu-

mabid, &3 LK ZREFETEILEDN
TWwizizih, A FI4 0 ETH TR - ZkiEHK
[ZE# Y L <12 FOLFIRI % irinotecan & OHFH
PR E TS, FRUIK L, bevacizumab iz
NCCNH A Fo A4 Tl kipBUEEREI N T
Wiy, BHAROKBHEET A F74 V3R
B#EIZ D bevacizumab WA o T A, —KE
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@i’ﬁb‘ T bevacizumab 285 L Tni e,
L U—REFEOEIFEE L v 5% irinote-
caﬁ*ﬁ” oxaliplatin BSOS 2 gk L /-
SBEICEE L TIREET bevacizumab@%‘ii}
FHEINLTVS, T2 ElR3AThRb L
tz, heva@zumab fw,.?ﬂ; TOEREZREETO

BFREERL LT LI ETREST
HA5,
2. ZhR-ZREBECLBUTASTFENAREED

=E

a) Bevacizumab

TUEFEIZBIT B bevacizumab D E TR B
FEL-BIAEEE L LT E20EEY Y S5, &
OFENL, 5-FU & irinotecaniZ L A BiEHE+ <
U-EBERKEE206 2 182, FOLFOX4 +
bevacizumab {E# ¥, FOLFOX4 B Mk #E
bevacizumab BB EFHOIBEL LB L 88
T, OSHREFZFNLFNRI29» B, 1082 B
(HR=1075, »=0011), 102» ET& Y, PFSO®
B FENEIT3 2 B, 47 » A (HR =061,
00001, 272 BEVAIEETH-. IO
Z L TREFETO bevacizumab @ L3
BAVRENT:—H T, bevacizumab BEEEDE
HEIRREREN o7, BEONCCNAAF
T Ay DITREFE LI bevacizumab i3HE 2
Ty, bEEOKRBERETA F5 4
BB LI —REFIZB VT bevacizumab %
#E LT RwEE, ZRIAFHEIC bevacizumab
TS TAEEEORBLE L AHETHB.

F 7z, WERAREKESEIZH L bevacizumab %
§?§§ L7s—RiGHETHEE L 7234, bevacizumab

TREFIZLEHEL CHET 5 2 L (bevaci-

zum&b beyond PD : BBP) *F R TH 5L 5 &
ZonTiE, WER OV S ARELR TV
i CHETEENOA— FFE S LT BRITE
BEY BV UBBPOAEFESNRENLDY B
(ETLEENMAETSH ), BRBPHEO PSOEE S
LRGN EOINA T AN B D, bevaci-
zumab #FEHSII L Y FEPEE L 7204, bev-
acizumab PR TE L2 HFREOLD, FHES
EELAOPZERELZELH5ZL28BH LT
BALENRS B,

b} Cetuximab

CZIREFRIIBIT S cetuximab @ FEEHE R

ELCBEELE LT E?ECT&%% b L., ZOEE
LA —REESERELL G

B & %2 o 72 irinotecan BB O 2 v EGFREH:
DEBHERIEE 12086 % 3512, irinotecan +
cetuximab IRHEEF (n = 648) & irinotecan EihE
BE (n=650) M2HIIFT, FEFHEE L L
TOS, BIREYFEEEE £ LT PFS, RR, quality
of life (QOL) # T L4 O ThH L, QSHhiufE
{3 irinotecan + cetuximab®HEH 107 » B, iri
notecan BAEER 100 » BLESETH o7 2
i, irinotecan BIREEOHLEF HEBR Iz
cetuximab %% 5 SN EHFEREEZ 6N
5. PFSHiZUH(L irinotecan + cetuximab {HEE
40 #» B, irinstecmﬁf@?“%%?ﬁ #» B (HR =
0692, p=00001; TH 0, RRIZF I FiL164
%, 42% {f)<0.0{}{)i} & cetuximabffEETEH
BUENERTH- 7.

BONDEE® 2, irinotecaniffiih o EGFRE
B KB E3200 % 3 £ 12 irinotecan +
cetuximah {GHHE (n = ?18} £ cetuximab Biig
BB (n=111) 2 8- BET L2BEBTH 5. RR
i£, irinotecan + cetuximab r%ﬁ%&?ﬁg%“@,
cetuximab BBEEHEO 08 % ICHTEHEILE
WEBEETH -7 (p=0007). EEEHE OGS
FAE D irinotecan + cetuximabGHEEEA41 » B
}_’ cetuximabBHEEHED 15 » Btk TEE

CEEE L7 (HR =054, p<0001). =0HED
R, irinotecanER B OEBEKEBEICHL
T cetuximab DEEZRT & & bz, \EEZ
% o 72 irinotecan % cetuximab IZBFET L 2 L€
SHIBVERDRETHFCELILE2RETS
LD TH 7.

ZREFIIBITD cetuximab DE TS HE L
72 NCIC CTG CO17T#E™E, 5-FU/LV, irino-
tecan, oxaliplatinlc £ ZEFEAEHEL L (i3
A E 72X AERE O EGFR B SRR B E5T2
AR, cetuximabi® 58 (n = 287) & best
supportive care (BSC) B (n = 285) OWEE L K
B - B L FEFMEEE & LTOS, Blkmss
fiZHE & LTPFS, RR, QOLE#BL/-40T
5. OS@@%&%%&, cetuximabiZ 5 T61 »
F. BSCET46 » B (HR=077. p=0005) &,
cetuximabBZH L DV EELEENFED SNz,
OSDEEHIILEE Cox /¥ — FEF N2
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WEBOTFHEET CTHELTLREBZINL
(HR =079, p=001). PFS% cetuximab¥x 5%
TBSCEIZHNTAHEIILEL T/ RRE,
PR %% cetuximab#% 5 8 T80%, BSCE#H TO0%
(p<0001), SD# cetuximab¥® & # T314 %,
BSCET109% (p<0001) & cetuximab¥x 55
TEEIIEVWI EAREN i 7z, QOLCHE
LTt cetuximabZ 5HCTHBILRH TH -2

LitE#®® T Krasi%ff:%ﬁ’}%?:ﬁ;& & E%%ﬁ‘é
B ENTEENL, KrasBEEEOERZ
cetuximab ¥ #5 L TH ?5?3% 7, Kras¥ %
Bz cetuximabi® 51 4 2 & TOA benefit 5%
SNAEZ EMHEALL

¢) Panitumumab

TR BIT A panitumumab DE R
L7 v A 08 A BER (2005181) = A7
T ZORBE, BEBUEREBECE L -RE
FrLTFURETLEBEETRITEN6 7 A
PR OBENEES H /R T, irinotecan R
EGFRULh % AV 7% 1T Tk v 1186 1
%340, FOLFIRIMETTE: & FOLFIRI + pani-
tumumab RIFTEEICIR D 47V, panitumumab OF
MR BITE LV TH L, KrasHEEHICSE
VT, PFS @ dffiiz FOLFIRIFEATE (n = 285)
739 % B, FOLFIRI + panitumumab 5 17 #
(n=297) T59 % A (HR=073, p=0004) &,
panitumumab I L D EBELEERSZEOLN
7235 OSTiE panitumumab I L A FE
FZFDH LN o 2. RRIZ FOLFIRIEITE:
T10%2# L., FOLFIRI + panitumumab J1T
BTIE35% &, panitumumab$FEIC L D EE
WEAE LN —F, KrasEREOEF TR
PFS. OS, RRiZ panitumumabffHIZ & 2F
BRENRL ol

Z k& £ LT O panitumumab DF T,
5-FU/LV. irinotecan, oxaliplatin il X % EE D
HHME D L AT @ EGFRBEERE KEHE
4630 % %412, panitumumab %55 (n = 231)
F BSCHE: (n=232) OWEM L LB - #BE LT
v LALE TR B ER (20020408) % TR & 4L7z.
RRiZ BSCEH50% 2% L panitumumab % 55
T10%, PFSO i S:{Eid BSCH A 7.3:BI2%f L
panitumumab % & B T8HE (HR =054, p<
0.0001) &, panitumumab#E5IC & H EELUE

AEDH L. OSIZE L Tid, BSCEDT6% 4
PD#£1Z panitumumahiZ 5 SN0 FELUE
RS Lo,

HAETY, 5-FU/LY, irinotecan, oxalipla-
tin |2 #EHE O EGFRIBHEBEAGR S2 51103
4 % panitumumab OB 7 — L O 8 THEE"
I THEY, RR135%, PFS 80:# L #ENOE
RSB REORBEFIRENT 2, |

3. IR ERABILBUDIHTFENARED

BERHNES

A REAREEICHT A T REEDBOER
i, -é‘<<a§§fé§3§% LTwhwEREHVwsI L
Thib. FTFENERFEECIOVWTL, —RKEET
bevacizumab ¥ S -8E, TWREETE
bevacizumab ¥ ##K T % %, cetuximab® % \:iZ
panitumumab 2 BRI H I L2k B4, Lt
Lo bEBHICOVWTORENZIYF 23
vy F72. cetuximab® AV panitumumab
PBRT 2HE10E, KrasBEFFFEETH
LEACBELTELNILENED L. E£E
cetuximab & panitumumab® &5 &% FEIRT 5
Pz onT, IR E TOBEREBROBE DS HE
TABY T, CELEBATLHERDRIKN
EhwkEzoht, —EE(HEEBINL cetu
ximab DiEH H5. & LW AHHEE L OFFREES
FENTHY, panitumumab &9 SEHRT—F
DEHDPSCATHL EEL HNE—F, pani-
tumumabidsae MEE/ 7 0F —LHETS
% 72 infusion reaction DD RS
MEBPEETHLZ L BEEORENR A
Tt cetuximab & ¥ L TWVELEZ LN
5.

7, GEET AHEEICOVWTE., HEGFR.
HiAE7* oxaliplatin X 1 § irinotecan & OFIHEDT L
WEEZ2 LN, NCCNH A FoA4 v kip#EC
BwWTlE I 68 EGFRIE L FOLFIRIDOHHA
% L { i irinotecan OfFHAER SN TS, =
IEFRIZE LTI, irinotecan EDBFRPSTEL
FEFTORG LD SENCHESEETES
75, BEOREICLY irinotecan OIS0 E %
BETOLI EGFRIME O BEHH S5 T BSCIZ
THBOEPENRERTVWEI RS, QOL
OUEBOHIC LT ECGFRIED ERIRSFE
FLWIREELELILNS.
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IT, BRATEIEEEIAFI4 > ’%ﬁjﬁ
NTw v, HRRETEBEOT VI XA
EEY &85 23T o KEBEEREE
FERNTEFTFTHE LELEHFES,
FOLFOX & 52 FOLFIRIIZ bevacizumab &
panitumumab D 3F ¥ #H 5 L7-F & FOLFOX %
%12 % FOLFIRLIZ bevacizumab 73 28 L
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CapeOX IZ bevacizumab & cetuximab ¢ 3% 2 3%
B 78t CapeOXIZ bevacizumab ZHH L 72
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{ezgE
FOLFOX BEZDABEYR FARTFOBRESE
(TS, ERCC1 &£ &)

Predictive marker for the efficacy of FOLFOX treatment in colon cancer

(TS, ERCC1 etc)

[RTHEST AREE-BR  BEBET

| ¢ KB, FOLFOX, #EF5E. HRTHET

U &I

UBRRREEAT - BRSO 2 beEE
ELTE 5-FUREEIZAFT Y TF5F 0%
A )5 H Y EMATFOLFOX, FOLFIRI
12, KBEOBI A H = AL 5% 5 VEGF
P EGFRAEMICZ L THENEY FRET 5
BEAERGEE LTHIETH A,
EEEEIHOBBEIZELTY, $TOK

B EFEFREOBBIIE 2 b Tldiw.

WL B RTUET HHIED 51 LoR
FOMEHTE R VEAEEIIL, HOLY 2>

DBRPAVEBEEIC I LEEEL Y AMETE S,

7z HERBREICH LEEYBRTERICL:
FOLFOX#HE LTI TE L, BESETIHE
FREDEYREFEOBRIRL TENFEE
EoTOFBFELREVWEEZ LIS,

FHETIE, BB - BRABRICBY
L FOLFOX 2 &0 5-FU L 4+ 54 75 F
YHERREOEEDHETFHRTF oW THST
5. FOLFOX#E1E, 5-FU/leucoverin & 4
HUTSF L DOIFER LY AL THY,
FRTFHARTFOBRMHE LTI hoiis# o/

LaL,

B ICES RSB T R G B.

5-FU/leucovorin DAHERICHE T 2B HHE
£ U T thymidylate synthase(TS), dihydropy-
rimidine dehydrogenase(DPD), thymidine
phosphorylase (TP) S REEA B AT 5 meth-
vlenetetrahydrofolate reductase MTHFR) #%%
L. Fi FEVYTISFUCEETASTFE
LT #BESN--DNAOESEBELTDNA
TIEECBEEE2E 5055 DNAKEBE
B3 TH % excision repair cross—complement-
ing 1(ERCC1), ERCC2#'%A. HIZ, #EW
TORFEIHESTLEELRTFTHLI ALY F
* v OFE T T 5 glutathione S—transfer-
ase(GST) X, 7S FFRAEFHOBRICHE
TAIEBPYRIDASATYWE, ZnbDE
EFD9 5. FOLFOXEZORENROBE
(E1DICETE, TS, MTHFR, ERCC1, ERCCZ,
GSTPL, GSTM1, GSTTIIowTEHER L8
TFEFHETE L COFREIIODWTHRAS.
BB OFETES-FUELTEFH Y T35 v %
FHLTY2RBICEL T, 2058
FOLFOX4 * mFOLFOXS L B » T L 3T
FOLFOX & LT#Hio 7.

moto. Keiichiro Ishibashi. Hideyuki Ishida: Department of Digestive Tract and General Surgery,
enter. Saitama Medical University 3 EERIERSEH L & — BLE - —848
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#1 FOLFOXEZINT2E2BEETFORRRXCEREIRBLUFE

protein expression low TS>high TS : overall survival | 1. 2
¢ gverall survival 1
mRNA expression low TS>high TS | y survi 3, 4
 response rate 1
2R/2ZR>3R/3R. 2R/IR ! response rate 1 6
TS 5/ _UTR polymorphism | SR/3R>ZR/3R. 2R/2R ' response rate 1 7.8
o 2R/3G. 3C/3G. 3G/3G> o
3R/2R. 2R/3C. 3C/3C ] overall survival | 9
. . +6bp/+6bp, +6bp/—6bp> ; progression —free survival {
3'-UTR hi : 10
polymorphism —6bp/—6bp  overall survival {
g LSNP COTTT T/T>C/T, C/C ' response rate 1 7
SNP A1288C A/A>A/C, C/C ieveraﬁ survival | (female} 12
protein expression low ERCC1>high ERCC1 E overall survival | 1
ERCCI mRNA expression fow ERCC1>high ERCCL : overall survival | 3
don 118 C—T T/T>C/C ' progression —free survival { i1
codon — !
c/C>C/T, T/T « overall survival 0, 14
AJASA/C. C/C | progression—iree survival { »
ERCC2 | codon 751 A—C ’ * overall survival 1 )
A/A>A/C, C/C | overall survival 1 15
GSTP1 | codon 105 A=G G/G>A/G, A/A + overall survival 1 10, 16

1. Thymidylate synthase (TS)

5-FU oBEEZ 512, DNASRESE L RNA
BiEETHY, HEOEHAERIL5-FUDE
AL EHY FAUMP (fluorodeoxyuridine monophos-
phate) 23TS, 5,10 ~methylene tetrahydrofolate
(THF) & ZI0HEHREZ B TAZ LIZX 5 DNA
DEBRBEETHSH. Thbb, TSIE5-FUOE
MEEETHY, 5-FU R EE & LofbE3#ET
2, TSOEBRPHEEHRLPTHETHO) AT
EHEEEL L TEETHLLEZSNTRA.
TS OEEFEETHNITEE O S-FUBZHE
BELA A EFTFHEINEEBY, EBOTF
— ¥ THEDOL ) BEREVPBE CHEINTY
%

5-FU % #8112 v 5 FOLFOX DR HRN RIS
ST h, WRAEET  BEREETHNRL
L7t ll X 20 TSHEAOKE T

TSEFEEMD TS BRBAF LY S BFDRVE
FIENRTWT, overall survival(0S) DIEES
b N kv GRS B Stage IV
$Ea S L L7 FOLFOX O#BHE L 5O
TSHBE % mRNAOREBEBTHE LEHRETL,
TS mRNA B OEAES O H H BB TOS
OEEFTIDLNY, ARV IEL L FFY
)75 F Y R AEDEBBIIBNTE, B
AR L WEO TS 55 % mRNA OFHBE B
HL78E, TS mRNA B OEEHOF L EE
Flo R TS EEOEPESEFRELE P
72%. TSi% mRNA#BE Sy v 3y BAOWT
NOBETHMLTD, FESMERCHPEFE
EOMBENFEOLNEI LD

BIC TS BIETFICR 5=
¥ 3 ~UTR @ 6bp deletion
BobhTsy, IhbHllE
b 5-FU %38l & L 7:{b8
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Bl oW THE SN TV 2.
5 -UTR DEETZEIL, 28bp @ tandem re-
peat 752 [ VBT T LV 2R b L < 13 HE

DETT7TLVIVERIOHEAEDEIZLD, 3R/3R,

2R/3R. 2R/ZRIZGE &N A, HIZ, 3R®DH B
2% B O tandem repeat Pl —EEBEFLE
(SNP) T G>CoEREALN, ZOELL TS
RBIIPELTYEEEALLN TS, 3R/3R,
SR/SRD F AT2R/2R & b'h, ¥ 723G/3GH
3G/3C. 2R/3G, 2R/3C, 2R/2RE DL TS D
mRNAZREN EwE v REFS LY. &8
KB 5 5-FU BRI LT, 3R/3R
2R/BROFH2R/ZR L U L EFHEMFE v L v
3 #HEH H— ., SR/BRD F#2R/3R
2RZR & D b BEHEEE oL I HED
%A 3R G>C SNP 2 L Tid Stage IVK
W1 FOLFOX # &4 5-FU 2 &8 & L7-#
BWEZVERAOTERENOESE, 2R/3G,
3C/3G, 3G/3GH2R/2R, 2R/3C, 3C/3C X
DL FBABRTH7:% HEEEMbsEEEL L
T5-FUEH L S NEHTIE, SNP® geno-
type & FHRICHEED o 727,
Y-UTRDEEZETEHIE, 3-UTR®D 1,494 %
HOEHRIZ6bp DREVHDEE(—6bp), &
VA (+6bplick B, +6bp/+6bp, +6bp/
bp, —6bp/—6bp i ENA. EEEKX

7Y —HT, —6bp/—6
Gbp X DL FHEVBEBEFTH
5 TAVRE S B
ST 5~FU/leucovorin
ETHBEELTBY, TESE
BUOFHRELZ AT 5 166

L EREATEIIER, TSO
Rty SR a iy
HEES eoh sz b
/ HTSOBETFESH
WSO R

VENTOWRWRIRTD Y, 4BOF— 50
BEEOVEN DB,

2. Methylenetetrahydrofolate reductase
(MTHFR)

MTHFR X, BiXEERETHA 5,10 —meth-
ylene THF %> 5 5 —methyl THF ~OZEHRIZHEE
T4, FAUMPR TS & L3 L= #H &%
FeBT 5 5,10 —methvlene THF OfaNEE
BT A T4bb, MTHFROBEEES
BFv5Z&12XD 5,10 ~methylene THE®
MBaPEENSEm L, 5-FU %R ¥4 5
LEZ LRI,

MTHFR 212, 677 % H (C>T: codon 222 Ala
>Val) & 1,298 & H (A>C: codon 429 Glu>Ala)
DIEFEISNPZED L. Thb0FEETESHE
[t MTHFR OBEHEESIBER L -0 L, 677
DOEEBOT THREREEFETL, hZEs
BEMEL 2B LPHE SN TS, Stage
IVKE#E 28810 5-FU/ leucovorin 235 &
N=EBIETFE T, 677 T/T @ genotype SEH O
FC/T, C/CITHRTILEREoEF s
BILE» o727 F7 1298 DEEICOWTI,
Stage IV KB #40 (- FOLFOX # &1+ 5-FU %
EEE LE#ERRITE N 38EHO S b,
T 41 B0 A/AERDS, A/C, C/CsEllE 1
HLTOSOEEFEDLAL LI HEERD
%™, 1298 C/C D genotype 2 L Tid, ko
KIBHBICBETH I AT HFEVE WS EEY
VLB, HECERENREHTHSL —F
T, R L-RBEOEBROFMEREZET
% 166 SEMIZ 3 L FOLFOX4 % #i47 S -5l
WFTTI, MTHFROWTNROSH & 45058
BREDOBIAEELZRBREDON 2P T
LHEYLH B, HETOBVIZOWTREE
HMEEIZ 2y, MTHFRE, (k3B RE
HETHEFOERHIIRZY I EZ2 0157,
BWELEETLIRETHAY.

3. Excision repair cross—complement-
ing 1(ERCC1), ERCC2

ERCC1E, AFFUT5F DL 2HiEH
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X DEHBESADNADBEZ ST L EE
DBBEIZ b AEETTHY, TORETHE
BEBEWEIEFFHY T I5F 00T AEER
W EZONTYA, WERARET  BEKX
B e g L Lz FOLFOX OWBEEFAIZB
T, GEREIZ L5 ERCC1 DRI L RERMRE
DEEELHERZD ML Po72b 0D,
ERCCHERIFITIL, %’%ﬁf?ﬁi Db OSHE
EFgdoni v i%%’*’ A LY. Stage IV
KIE# 238 & L7 FOLFOX O EHFEIR L 52
#O ERCC1 %3 % mRNA OFEBETHE L
4T3, ERCC1 mRNABDEEHO TS
BHFIZHART OS OERES D S/

ERCC11Z % exon 4 @ codon 118 {2 C>T )
SNP# 05, AACH AAT 1274 D) #E AT
WLTAM7¥/L&%@f#§u®m&W
ERCCIDHEFUCEELHATED, T/TOJ
A C/T. C/C L 13 ERCC1L® mRNAZHENE
WERICHo7ZY. ZOZ L EBOBKRT
—ZLEHBELTBY, BBERBEIIHTS
FOLFOX4 WefrEMIZ BT, ZDERCCI®D
SNPAT/TTHrHE, C/CIIHLTHER
PESHARBR Tho/otESATWAEY, LU
CEBBRIEEICH L T FOLFOX 2 EfT &N
EFTE C/COREH, C/TRT/TEHE0S
THEIZERL T,

PEDZEhe, +FxFUT7F 2801
SEFEICB VT, mRNASR Y v 87 8i3b & &
1) SNP @ genotype ¥ % T ERCC1 ZEH O E W
Be, B9EIMESFRABRTHE L) —E
OEFEF RN TEY, ERCCLIZFOLFOX D
BEPBREFHEFE L TCHERZGTTHLLE
265,

ERCCZ 1%, xeroderma pigmentosum group D
(XPD) & 488, ERCCLEFRIZA T U T F

LY ZU-DNAEEEBETAEE R
LoREFTH L ZOEETFITIE. codon 156
(C>A: silence), codon 312(G>A: Asp>Asn),
codon 751 (A>C: Lys>Gln) ® 300 #ETFS
HEZDHLNTEY, ZhoOZE{LIDNAE
BRCECESELTWA LW I HE DL U
BRNBEME]T - BRI IO LT FOLFOX %

K4TS58, codon 751 75 Lys/Lys ©FH #*
uyma<ﬁvmaz@%%%&1B#§%T&
2 727%% codon 156 & codon 312 %3
L OSEDORMICHEIED b i® i
BRI HE 65 5 FOLFOX4 sz B W
T4, codon 751 @ Lys/Gln. Gln/Gln 7%, Lys/
Lys DLAEEICPFS OSIZBWIRARATH »
/,., .

Z®Z kdr 5, ERCC2 codon 751 DEET %
14, ERCC1 M2 FOLFOX O #E % #FHKE
FELTERZGFTHHENZ L.

4. GSTP1, GSIM1, GSIT1

GST & 13, AR BWTEGSEWE IV
& FF LSS ERANCHE T AEHE LD
MEEEZETDHY, 5000 T I A e, u =,
8., E)FdEB T0OHILGCET-zidk 79FFR
BHOBRZHLIBERTLZIEFELN TR
GST-n % a2— FTAEEFHGSTPITH Y,
KEHTFORBEAPTELTWAZ LHEES
NTWa", GSTPIOBERBLIATSF &
TXFFNTIF O E OMEZEL BT
EHENT5, PIEREET - BRREET
& r L7 FOLFOX ORFEERICB VT, #
PR IZ L 5 GSTPLORE L BREGREOHIK
HELZHBEED O 22300, TS,
ERCC1, GSTPIOW i i B3EEF TR,
FHARTH -2

GSTP1 @ codon 105 EIZ i A>G(Tle>Val) I
BIENLLSNPAHFAL, €O genotypellX
D EBEE R ICHT 5 FOLFOX O E#EF
EWAED LT A, Val/Val @ genotype
b DfEFA, Ne/Val®elle/Tle X D A EEIZT
BORIFTH- R EEREE SR T
—75. Stage IV K FOLFOX4 AT v
I OWIIZB VT, ZHD genotype &F
BroMICHBEREOLR o000,
Val/Val @ genotype &  2E FH Il He/Val ¥
lle/lle & B grade 3 UL 0¥ EREAE & O
BEAE WA g

GSTPLICH AT, GSTM1 & GSTTLiZowT
LEDOFEBREFFHY TIF T BREN
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