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FF i

D AALTFIREIC W T, BIERZEBIRT 2 2 &3, TRERE O, [EIEE ORI, 24
IRIERELTH) ETHETHY . T HIENABE O quality of life(QOL)D[H] _EIZHEFET 5,
DD, LR AR ORIER A 1 = X L2 WIHEC U, U722 RRE 2 RIRT D0 ER B 5,

N AALFIFIRIZ BT 2 — N RRIER E LTORNERSH O . BAREEZZIT T L EE
DI 20-40%5FEERT D[1], HNRZFRIET D L. KIFIZLD QOL DX T 721 TidZa <,
JE RIS D B S ORFEIZ L0 JRREREEDME T 9 D 2R & 72 5, sk Tl (L FRIEFH I
PN IZ%E LT, keratinocyte growth factor(KGF) C & % palifermin 23K CHEH ST 5
B NRBIRENTH D BN RBHREIZ 2> TORWZ L R OIEGIE RO EDN H 5
ZLplnb K ORMNREERPBE L STV D[2-4],

UTAE . BESAEE LA AR IE 22 TV D BEICB VLT, LA B ROEHKA A%
DFIEMHN DRI T 5 ATREMED R ST A[5]. T ORI STV Yy, X
o T ALFRIEFRE D NRICHT 5 L3I B ROMEIRET 42 fIc T 25 2 & T, L0 HEE
12T T v ADETOMRISHAPHIFRFTE 5,

MNAARIFIZIT 5 QOL DX TFARD HILDL b D & LT, B L 5 HEFRES (SRE:
skeletal related events) + JEMEMEE BIE 54 (SSE: symptomatic skeletal events) 7232817 5415,
ERRAPEOEIZES & UCid, U, M, AZBE R ERNENL TV D2, BT H MR
FEIE 80% L LD BHE THEBB AR O Z LV SN TEV[6]. SRE Z#EERT % ATREMED
VN, FLIEIT heterogeneous 725 T& ¥ | Estrogen receptor (ER). Progesteron receptor (PgR)
" Human epidermal growth factor 2 (HER2)DFE B, #RFIAH K OPHR O A 722 812 & 0 iRk
TrEBET S 4. IR T RICEET 5,

I BT 2 BB OIRE L L CiE, T, B O R IE e LA 7 7 n—F

WREETH D, FFE L U ARFFREIDNA, BRINIHEETH 5 L Fr U FR(ZA)



23 SRE il R A2 FF272 | TR R STV D[7], ZA T EITREAICRAS L. iE i
DOEWIER 24845 Z & T, SRE OBAZK T ST L, LarL, 2IRR 2GR
T ZA VR SRE 3FRBLT HRERIT A 72 < 22\, ZA JEE & SRE OBJEMEIZ DWW, B
KRR FZ L b u A7 T 4 TICHE LTZRE R H Y | &ils, ZA J5EHTD SRE FEIUE,
ALP *° lactate dehydrogenase(LDH)fE® L5, NTX @i E CTHEAMN A7 & A LT
W5[8], —H T, ZAIRIEBFEIZIIT 5 SRE FEL L ER, PgR, HER2 (2 KL % subtype O BH:H
PES, B DL, Ml O OFR 7e & BER FRORFE O B 2 fsst L 7o s 1307
W, ZATRHT O SRE EBLUCET 5K F 2 BEIC T 2 2 &1T, 5% OFLEBRICRE <HBR
T&E5EBEROLND,

Fikow@ v . BHWEH OERIEEREE OBIBIZ G IR TH 5, W TOIAT<T 1
7 e LEa—IZBWT, EEMORBWER 2R L7 BE X, BB L TOARnWEE Lk LT
ABEHIM OIEE N /RE SN TE V9], TIUTEL D a2 MIFERERK 4 [BERLVERE SN
TWABI10,11], A THAFEX EREOHMNBIELE 72> TB Y, BUFIL, WE - Aok - &
EVENFEREIEM EFAFTHLHD L L TREERMLOMMZHELE L TV 5, KR, @i
KRN N LN AALFIIERBA TR, )0 B 20 K D ERRE~OFEIRIEE W, B EHE
DY R ZICERT 2MER & LT, BRRBR CORENRFEBE T DN TWRNI LB
b D, BEBDPIND LB N T, 810 B2 L 2 A EFRREBLOAERNRRIC
WY DR < . FEER CORARMmANE L EX D,

I NRHEMEIEEHAR ClE, N7 U XX R VR T TF A(TORIEITEE /LA L
LTEST b TS, BEMAE LT, MiE#HEE2 KIS, BEERLOTIET LAF—72
EL L ORIWERAZFBLT 5 Z & A JCOG0505 SR THAA STV D H12], BFEEIEMN L
VA CTORWERFHIIZ RSN TE LT, =T U ARD RV TIRENMTHOIL TN DD
WHEURTH Y | LEVEICET DMEEILETH D,

F1FETIE, v MEFHAKESZF 7 %A b(nomal human oral keratinocyte: NHOK cell) % H



WC, 5-FU B MERIBASEIZ R 5 LS B ROMSIEF IOV THRE L7z, 22 BT,
A ERIT 2 VT, LB BBBEE TR T 5 Y L Fe VEIEHR T o SRE FHIZET 2K
FOBWREATo T2, 33 BT, BBEFMZ AW TCHIEICBIT 2AEFEFROREZ L
b 2RI T TITHRE L, BRERKNLL DAL TORFERERS L R LT L,

BT I AR OPAZ FET 5.



1=
LA P RIZX D Akt/mTOR BRI HEMAL, &
Bel-2 77 I Y —Z U RV BORBFHEE I Uiz 5-FU S HIzh R

(o=
e
il

HARITHIL G FIIA AR O b —RZRBITER TH 0 | IR AFINER T 7285
D 20-40%H3 B L, #51Z 5-fluorourasil (5-FU)D X 9 72 DNA AR HEANTIANEKD U 27 MR
BV[L13], BIa7e EOARNROIERN IS 5 & IHIEZR EOREIK T, QOL DK 5]
T 22T TR L ARTFIRIEOWE - KFEZ RER < S TRIFERE DR TIZOR D,

HARICKT 20EkOT 7 —FI3, SER LK OEIHEOEREZ B L L, 7 74 4T
—. AEAA R, YT Y A FORARERE, AT TNVT 7 — FOEW, T F I
DREFFIRIZ G- [14)72 ERER S 228, ARRITHT 2 26 OIERICHERETZ 2 = BF X
X722 15], 3 —va v X Tk, 77 F 7 YA MK (keratinocyte growth factor:KGF) D
palifermin 723, {L52HEE K OGTRRERME DRI ST d, Lo L, palifermin O
ME B AR, 580 K OV ER IESHE A 353 T D IS & 2 72, BNRITKE
LT, KVBRNRT 7o —F BUETHH[2-4],

LRI E RITAMEE &7 EI2 X 5 BRIBYRZ OWERICHET Sh o fiEREAICHY . H
KT R OB, 70 24 75 D OFEARIN, FIRIEERZET 5 Z LIRS TD
5[16-19], 512, LA E RiE~ 7 A 2BV T 5-FU HRMEO/NGREIER &2 fifl 425 = &
PRENTWD[17], 5-FUIETF I PABOEZILE L, DNA & kM Olid & 1] 2 {5 153
%2 & TR ZFHE T 5[20], £72. & MEEDS A ORI TIE, Akt & T mammalian
target of rapamycin (mTOR)DIEMEAL Z HET 5 Z E AR EN TV DH[21,22], EHIZ, B MF

JE H S AR T3 D HepG2 123 T, phosphatidylinositide 3-kinase (PI3K)/Akt #% 1 M OF



nuclear factor kB (NF-xB){EME(L DT )7 2 il L CUMIARSEZ 35S T 5 Z EAHRE ST\ 5,
L7223 - T, 5-FU OHfa G EMEIL, DNA GO FE, MilaE B o1k kO 7 Rz
B g EREx IR R D BRSNS ATREMEN B B, A, 1R R DL A R R A %
FTTWHEREICBNT, LAY ROEHRD, EEORNANROIAEZ HIH L7z & @l ST
WB[5], FEio ALFHE BRI A =T TV D BEEEEEICBW T, LI E ROEHD,
ANRFIEE COHMAIER SE HEMEZ THT2DICARTH L & OWMES & 5[23,24],
Lol AEEREIC T 2 LRI E ROMBRENIRD A 7 = X L3R L LTARPTH
%o AMFFETIX, IEHE FAMES ZF 2 P4 b (normal human oral keratinocytes: NHOK cells)

ZHV. AR T 5 LN FOAMaRED RO 2 et LTz,

0. ZEBRMEE LG

1. A

L 73X B K3 Otsuka Pharmaceutical(Tokushima, Japan) & 0 2t L T\ 72727z, 5-FU, v
A7*Z F > rapamycin |X Wako(Tokyo, japan) & ¥ i A L7z, LY294002, SB203580, U0126 %
Wako(Tokyo, japan) & D i A L7z, Z4 56 DOFAFEIX dimethyl sulfoxide (Z T#fi# L. phosphate-
buffed saline (PBS; 0.05 M, pH 7.4)IZ CA7i%, VU 27 1 /L% —(0.45 um, IWAKI GLASS,
Tokyo, Japan)|Z TIE %, EH L7,

t |k KGF (X Peprotech(Rocky Hill, NJ, USA) X i A L 7=, PBS(0.05 M, pH 7.4)IZ THfR#%

L7z,

2. FpaeR

NHOK #ii@iZ ScienCell Research Laboratories (San Diego, CA) L WA L7-, Z Ofifja% =



T—F VB LT T T A ZHERE L, low level calcium (0.15 mM) & bullet kit Z A0 L 7=

Keratinocyte Growth Medium(KGM; Cambrex, East Rutheford, NJ) T34 L 7=,

3. Trypan blue dye exclusion assay
HIIR % 1000 cells/well & 725 K 912 96-well plate (ZHEFE L 72, 24 BEEE L=, &AM
AU, Fx ORFEEE Lc, 0%, M@K L FED 04% FY N7 V—%R

B L, MERGHRA Z VT, AR & SEM 2 5E L,

4. Western blotting

NHOK i@ OHilaE 57 Hii% ProteoExtract Subcellular Proteome Extraction Kit (Calbiochem,
San Diego, CA, USA)Z W T L7=, # > 737 & D 7E &1L BCA protein-assay kit Zf# F L
7o I L72% > /X7 40ug % polyacrylamide-SDS % /L2 THEAIKE) L. polyvinylidene
fluoride(PVDF) A > 77" L . (GE health/Amersham Biosciences, Piscataway, NJ, USA)IZ#A5- L 7=,
B NY wBRE LT PVDF AV T L% 3%DAFAINTFRICTT Ry ¥ 7 %475
Too I, BEYE S5 5 /37 (TR B 72 — R L /K [anti-phospho-extracellular signal-regulated
kinase (ERK) 1/2 (Thr202/Tyr204) antibody, anti-phospho-Akt (Ser473) antibody, anti-phospho-c-Jun
N-terminal kinase (JNK) (Thr183/Tyr185) antibody, anti-phospho-p38 mitogen-activated protein
kinase (MAPK) (Thr180/Tyr182) antibody, anti-phospho-mTOR (Ser2448) antibody, anti-ERK1/2
antibody, anti-Akt antibody, anti-JNK antibody, anti-NF-kB antibody, anti-p38MAPK antibody, anti-
XIAP antibody, anti-Survivin antibody, anti-AIF antibody (Cell Signaling Technology, Beverly, MA,
USA), anti-Bcl-2 antibody, anti-Bcl-xL antibody, anti-Bax antibody, anti-Bim antibody (Santa Cruz
Biotechnologies, CA, USA) & O anti-B-actin antibody (Sigma)]% 4°C5:tf: T C—HaSdi S 72,
Z D%, PVDF X 7 L2, kAL LT horseradish peroxidasecoupled anti-rabbit IgG

sheep HLIA (GE health/Amersham Biosciences)% =E{l T C 1 BFfi] pis S/ 7z, S L7z & o



7’8 1%, Luminata Forte (Merck Millipore, Nottingham, UK) % F V& & H-7=,

5. WEENT
TRTCOFERIL, EHHEREFEZEEZHANCE L, T— X DL ELEIZIT ANOVA with

Dunnet MEZ M L7z, £/, p A 5%ARmO & &, MEHFRICARETH D LHE LT,

m. #ER

1. LRI FIZ& % NHOK #ifd ToD 5-FU FHEMfasE Iz R

LN B REINC £V NHOK MEIGFE~ DB A MGt L7223y, R TOREIZH W TELL
IEERD B o 7= (Figure 1A), ¥RIZ, NHOK HIEIZEB W T LN B RIINC X v His A
5 EAMSE TN T & 2 W L7z, 5-FU(1-50uM) 3 5 WME > A 7T F2-(0.5-5uM)
(2, L3 B R(0.01-0.5mM) % R L CALER L, MIfAEIFRZHE Lz, TOE, L33
v RiX 5-FU KO A7 T F 2 OAMBRSE T E % B85 (i L 72 (Figure 1B-F), KGF 2Mbhk
FHRIES R D NRICKT L TEI TH D Z E N ME STV 525, £7-. 10ng/mL KGF
IZ X DIENL, 7T F 7 H A MZEIT D menadione #FE ML 2 P95 Z L 3BT
5[26], =T, L3I E R KGF & REEOMasEmE R 244 55, KGF IZ X 5508
AFNHEFHBRSEIHI DRI OV THRET L7z, 0.5mM L33 B RO 523, KGF @ 5-FU
KOV AT T F BB IR & Rk T D 2 & &R L7 (Figure 1G-H), 2415 D
FERIEL. LN B RS 5-FU B8 MIfRsEIc % L C, KGF & RO MIaEN RN H D 2 &%

LT,



(A) (B)

—C— control —_~ 12

= 1 —B— 1 pM rebamipide 9

i - <k - 1 uM rebamipide 1

] 10 —3 =1 pM robamipide é 80

- —% - 1 mM rebamipide =

= = 6t

i -

x =

- =

b U nt

E L]

B 001 mMurebamipide — 4 — — — 4+ 4+ +
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Figure 1

(A) Primary NHOK cells were exposed to the indicated concentrations of rebamipide. After 1, 3, 5, and 7 days of incubation, the
number of viable cells was counted by trypan blue staining; (B—D) NHOK cells were co-treated with various concentrations of 5-FU
and (B) 0.01 mM rebamipide, (C) 0.1 mM rebamipide, or (D) 0.5 mM rebamipide; (E, F) NHOK cells were co-treated with various
concentrations of cisplatin and (E) 0.1 mM rebamipide, or (F) 0.5 mM rebamipide; (G, H). NHOK cells were co-treated with various
concentrations of (G) 5-FU or (H) cisplatin, and 10 ng/mL KGF. (B—H) The trypan blue exclusion test was performed after 72 h. All

the results are representative of 5 independent experiments. *p <0.01 vs. controls (analysis of variance with Dunnett's test).



2. LRI ¥ REINC L 5 NHOK M TD Y 7 F G ER FIEEEIE & O A 7F B E R
FRBBRROMRE

LA B RICE D 5-FUFBEMISEIEI A 5222072 2 & D, v 7 F AR ER T
DOIEMEBNREIC SOV TR 21T 72, 0.5mM L33 B R{E(E FIZ NHOK #iiEZ 552% L,
ERK1/2, Akt, JNK, p38MAPK /&% Tf mTOR DiEMEEIRE A fEi L7-, NHOK HIAIZI W\ T,
LN B RN 5 53#12 ERK12 O —BR7RIGM L 2780 7, £7o, LI B RIS, 15,
30 LN 60 437 T, Akt, p38MAPK K T8 mTOR DiEMALZfER Lz, —J7. INK OiEMEHE)
RENZIZ AL ASFR® B L7 o 7= (Figure 2A-B),

KIZ, NHOK M@z 3T L R B R & ARk D HIA A AR AR R SEI ] 2h e 7w U7
KGF O X5 v 7 F WARER IR BN E O MF 21T > 72, 10ng/mL KGF {F#1E
NHOK #fifid & £%5# L. ERK1/2, Akt, JNK, p38MAPK }% " mTOR DiEVEENRE & #Eid L7,
KGF 05, 15, 30 X TN 60 431% T. ERK1/2 DIEMEALZRBD 7=, £7-. KGF M 15, 30 K&
V60 431% T Akt T mTOR OIEMEAL 2 a8 L7-, —J7. INK & Of p38MAPK O iEMEEhREIC

IEBAEDNTRD B o 7= (Figure 3), Ltk V. LSS RIZ XD 5-FU S M0 ZE %)
RIZ1X ERK, p38MAPK, Akt }2 (8 mTOR DiEFMAL BS54 25 Z L AVRIB S T,

BT, A EBRE R F ORBBREIC OV THRHEITo7, 0.5mM LAV REET
|2 NHOK #fifid 2 5528 L. BCI-2, Bel-xL, XIAP, survivin, Bax, Bim & O AIF OFBERE A
R L7z, L3I BRI 1 B#IZ Bel-2, BelxL KO XIAP ORBUEMZ B T7-, Fiz,
Bax K (Y Bim O REEURIFH) 72080 % 788 7= (Figure 2C-D), EFiL V., LRIV RIZXD 5-
FU #E8 AR SENHI D B2 1T Bel-2, Bel-xL, XIAP OFEHEE NI &L Y Bax, Bim OFEHL T A3

532 Z LR E T,



(A) (B)
phospho-ERK1/2 —_———

ERK1/2 _ ===

O phospho ERK12 & phospho- Akt
O phospho-JNK O phospho-p3SNLAPK .
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mTOR
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_—(min)
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©) (D)
OBel-2 WBcsl  OXIAP
Bel2 B OSuvivia DBas  @Bim
BelaL [ e i E ’
— ~ L3
XIAP e
= =
Survivin | S— §3
ES
b @R =]  £%
F— v e
Bim — T
£
practin | — z control 1day 2any saay

control 1 2 3 (day)

0.5 mM rebamipide
0.5 mM rebamipide

Figure 2

Rebamipide activates ERK1/2, Akt, p38MAPK, and mTOR, and regulated the expression of survival factors in NHOK cells. (A, C)
Cytoplasmic fractions were prepared and immunoblotted with antibodies against phosphorylated ERK1/2 (phospho-ERK1/2),
phosphorylated Akt (phospho-Akt), phosphorylated JNK (phospho-JNK), phosphorylated p38MAPK (phospho-p38MAPK),
phosphorylated mTOR (phospho-mTOR), ERK1/2, Akt, INK, p38MAPK, mTOR, Bcl-2, Bel-xL, XIAP, Survivin, Bax, Bim, AIF,
and B-actin in NHOK cells. (B, D) Quantification of the amount of phospho-ERK1/2, phospho-Akt, phospho-JNK, phospho-
p38MAPK, phospho-mTOR, Bcl-2, Bel-xL, XIAP, Survivin, Bax, Bim, or AIF normalized to the amounts of the corresponding
proteins, respectively. The results are representative of 5 independent experiments. *p < 0.01, compared to controls (analysis of

variance with Dunnett's test).
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phospho-ERK12 | == o S |
ERK1? [ -_E 450 O phosphe- EREL2 Sebowheis
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—_—— s =2
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- E %
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S
mTOR [ o )
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(min)
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Figure 3

KGF activated ERK1/2, Akt, and mTOR in NHOK cells. (A) Cytoplasmic fractions were prepared and immunoblotted with antibodies
against phosphorylated ERK1/2 (phospho-ERK1/2), phosphorylated Akt (phospho-Akt), phosphorylated JNK (phospho-JNK),
phosphorylated p38 MAPK (phospho-p38 MAPK), phosphorylated mTOR (phospho-mTOR), ERK1/2, Akt, INK, p38 MAPK, and
mTOR in NHOK cells. (B) Quantification of the amount of phospho-ERK1/2, phospho-Akt, phospho-JNK, phospho-p38 MAPK, and
phospho-mTOR, normalized to corresponding protein concentrations. The results are representative of 3 independent experiments. *p

< 0.01, compared to controls (analysis of variance with Dunnett's test).

3. 5-FU BHIRORULAI ¥ RHERICE B Y ST GER A FEERE FREDRE
FEMBENC LY . LS B RIRINC X 5 5-FU &S asE sl s 5o > 7 F WIEHER T &

OSHIAEAF B R - DB 50 R ST 2 L 2D, 5-FU BAIKR O 5-FU+ L N S B RIRIIREC
BT 5 ERRRFOFRBEREIZ OV TG 21T o 7,

1. 10, S0uM 5-FU Z¥RM L. 3 H# ® ERK1/2, Akt, INK. p38MAPK % U' mTOR ® 7
FOVIEVEBIRE 2 FER8 L 7=, NHOK HIAEIZF\ T, 5-FU HINIC £ 0 Akt 2 UV mTOR D FE(K
TR 7238 BUK R 238 8 7= (Figure 4A-B), e\ C. 5-FU #MNZ X % BCI-2, Bel-xL., XIAP,
survivin, Bax, Bim K U' AIF O417EER R EEREA MR L2 & 25, Bel-2, BelxL,
Survivin OIEFHAL T K& O Bax, Bim DI HIENN % 58 7= (Figure 4C-D),

RIZ, 5-FU+ LA B RHFHFRCET 5 Lty 7 A EEB LR Lic, LI E RO
OFAIE. 5-FU 12 &L % Akt 2 O¥ mTOR OFBUK T % 1] L 72 (Figure 5A-B), & 512, 5-FU+ L

NI E RO D ERi AN R BlEE 2 Rl Lo L 2 A, 5-FU (2L 5 Bel-2,

11



Bel-xL ZEBUE T & O Bax, Bim FEEBLHI N2 fi#FR L 72 (Figure 5C-D), —7J. L3I B ROFFH
I% 5-FU 12 & % Survivin 8BUK FIZEE 5 2 ehhoT-, M4 T, LAIE RIZLD XIAP

FEHBIHINIL 5-FU |2 & % 5288 % 52\ F 729> - 7= (Figure 5C-D),

(A) (B)

phospho-ERK1/2 s - —

ERK1/2

- ool mpseponts
phospho-Akt !E -~ - = 160 O pbospho JNK O phospho pISMAPK
A (e
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=
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mTOR !m!
)
oo*“’\\s-“:'\e" &5V
= \;5 o & = &
©) D)
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Figure 4

5-FU suppressed Akt and mTOR activation, and regulated the expression of survival factors in NHOK cells. (A, C) Cytoplasmic
fractions were prepared and immunoblotted with antibodies against phosphorylated ERK1/2 (phospho-ERK1/2), phosphorylated Akt
(phospho-Akt), phosphorylated JNK (phospho-JNK), phosphorylated p38MAPK (phospho-p38MAPK), phosphorylated mTOR
(phospho-mTOR), ERK1/2, Akt, INK, p38MAPK, mTOR, Bcl-2, Bel-xL, XIAP, Survivin, Bax, Bim, AIF, and B-actin in NHOK cells.
(B, D) Quantification of the amount of phospho-ERK1/2, phospho-Akt, phospho-JNK, phospho-p38MAPK, phospho-mTOR, Bcl-2,
Bcel-xL, XIAP, Survivin, Bax, Bim, or AIF normalized to the amounts of the corresponding proteins, respectively. The results are

representative of 5 independent experiments. *p < 0.01, compared to controls (analysis of variance with Dunnett's test).
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Figure 5

Rebamipide prevented 5-FU-induced the suppression of Akt and mTOR activation, decreased Bcl-2 and Bcl-xL expressions, and
enhanced the expression of Bax and Bim in NHOK cells. (A, C) Cytoplasmic fractions were prepared and immunoblotted with
antibodies against phosphorylated ERK1/2 (phospho-ERK1/2), phosphorylated Akt (phospho-Akt), phosphorylated JNK (phospho-
JNK), phosphorylated p38MAPK (phospho-p38MAPK), phosphorylated mTOR (phospho-mTOR), ERK1/2, Akt, INK, p38MAPK,
mTOR, Bcl-2, Bel-xL, XIAP, Survivin, Bax, Bim, AIF, and B-actin in NHOK cells. (B, D) Quantification of the amount of phospho-
ERK1/2, phospho-Akt, phospho-JNK, phospho-p38MAPK, phospho-mTOR, Bcl-2, BelxL, XIAP, Survivin, Bax, Bim, or AIF
normalized to the amounts of the corresponding proteins, respectively. The results are representative of 5 independent experiments.

*p <0.01, compared to controls (analysis of variance with Dunnett's test).
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4. LAY FHAIC K 5 5-FU FEMISERHIZIRICIT 5 ¥ 7 F VR ER O B2
FRIOERIZE D, LA E RIRINC X 5 5-FU FEMseam il zh#i21X Akt & 08 mTOR
DOEGNREZ LNTZZ b, THHERNC LY 5-FUIC X 2MIfEN5 & Z Sh b h
A, LN B R45-FU IR W TV 7 REREAZ 095 2 & TRt E1T-
2o FEHRE LT, ERKI2 iGM(b% PRLET 5 MEK FREA] U0126 & Y p38MAPK FHEHHAITH
% SB203580 {Jf H1 TIE L /3 X B RIC L D MBasEsmbilZh R ITM bR S pino7z o LinL, Akt
DOIEMAL Z LT % PI3K FHEA] LY294002 & Y mTOR OFAFEAITH % rapamycin fF 25
WTIE, b3S B RIZK D 5-FU MR SEIHIh R SRR S D 2 & 238 & 72T 72 - 7= (Figure
6A-D), ZIHDFERNL, LA B RIZL D SFU 5 EMASEIHI 2 H I 1% Ak/mTOR & H
NEEH L TWD Z QR Iz, & 512, LY294002 & Rapamycin Tid, L3I B RIZX
% Bel-2 & O Bel-xL ZEBLHENN, Bax K& O Bim O3B A 4032 Z & B 52T/ o7

(Figure 6E-F),
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Figure 6

Inhibition of Akt, mTOR, p38MAPK or ERK1/2 by these inhibitors abolished cytoprotective effect by rebamipide in NHOK cells.
(A-D) NHOK cells were exposed to the indicated concentrations of rebamipide, 5-FU, LY294002, rapamycin, SB203580, U0126.
After incubation for 72 h, the number of dead cells was counted by trypan blue staining. The results are representative of 5 independent
experiments. *p < 0.01 vs. untreated cells (analysis of variance with Dunnett's test). (D) NHOK cells were exposed to the indicated
concentrations of rebamipide, LY294002, or rapamycin. After incubation for 72 h, the cytoplasmic fractions were extracted and then
subjected to SDS-PAGE/immunoblotting with anti-Bcl-2, anti-Bcl-xL, anti-Bax, and anti-Bim antibodies. Anti-B-actin and anti-lamin
antibodies were used as internal standards. (E) Quantification of the amount of Bcl-2, Bcl-xL, Bax, or Bim, normalized to the amounts
of the corresponding proteins, respectively. The results are representative of 5 independent experiments. *p < 0.01, compared to

controls (analysis of variance with Dunnett's test).
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V. &%

AT, L3I B R NHOK Ml ORI A 5 2 3, 5-FU KWW AT T F 355
PEDORIRUFEZ BT 5 2 & 2B, ZOHIIRENFRIL, KGF EFRI%ETHDHZ L 2B 60
L7z, U E RICK DR ERD IO W TEE A 25N H Y . Watanabe 513,
Helicobacter pylori {2/ L7 F > TV 7o« Py —EZHANWTZBRETT, LA E RAH
EROIEMHEALZ M T2 2 & C, BEEO THICANTHL Z La@E LTV D27, iz,
RGM1 flifid Z FWZAF7E T, L3 B RS ROS #B381E D X b2 KU 7HE K& O caspase 1%
PEAEDIFIZ LY, A FAZ D UFERMEMIE L IIHIT 5 2 & b REN TV 5H([28,29], &
512, b33 B R nitric oxide synthase, transforming growth factor B1, tumor necrosis factor a
RO~ a7y —EEE2IHIT 2 2 Lok 0 MR & i35 & od b & 5[30],
IHHDOWEIT, LAIE RN S FU RN AT SF UEREANEDFIICEN TH 5]
REME A/ RE L T D,

LI E RIZED V7 Tz I BT 2 & LT, epidermal growth factor receptor
(EGFR) & ERKI1/2 OIEMAGIZ LV | AF U3 ERET D WO JR B 5[31], S BT,
LN B RIE, COX-2 RIE~ T A% HW-MET T, basic fibroblast growth factor O FHi 4 14
YD Z LIk, BIGAIET 22 L bRENTVD, LA > T, MAPK #&#&72 & D
TEMERIE, LA B RO FREDF & B L TV D REMEDN & 5[32], ABFFETIX, 5-FU 7%
FEVEMILSEI 692 LN S 8 FOMBIRERN R D A T = X L i LIc#E R, NHOK #ifg
[ZBWT, L3I B RIT ERKI /2, Akt, p38MAPK, &X' mTOR #{EME(LT 52 L &R L
7oo FTo. LI E RA Bel-2, BelxL, LU XIAP O BLAHITH L, Bax, & Bim DL
EROSELZEEH LML, EHIT, 5-FU IE Akt, mTOR OIEM:FHE, BCI-2, Bel-
xL. Survivin DFEBUNHE K O Bax, Bim DR B ZFHFEST 52 & T, MlazFEd 2L %

R LTz, —FH T, L2382 ¥ RIX5-FU FEMD Akt & O mTOR {EMFLE ., Bel-2 &8 Bel-xL
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FEHUR T | A ONE Bax & OF Bim FEHIE MO ZH R 2 7= L7z, Akt OV mTOR OfEMEALIE
AR FORBUCEE 2 EE 27T, ZhbDY 7P AOEET, 2 har KU T ToT7 R
b= AHIFNZEET 2 Bel-2 77 X U — KO AN—BIEEZ G725 IAP 77 IV —D
B ZHET 5 Z LRI TN H[33,34], S BT, Akt DIEMALIZ FOXO # /3780
Fe{bA 1 LC, Bim ORBLAMHIT 5[35], £7-. BAMRRMEOHIN AANZIZ ROS % @A S
LR D 0 [36-38], ZALIEL mTOR R AT 2 Z L2 RSN TE Y . mTOR Ol
Bim O T A2 BN S 5[39,40], L3I B RiE, Bax BHEOBADZ/H LT, BLaxv 75
WYL RIS T R b= 2B 5 2 L[41]. 512, BRI ERMRO GES-1 KO
SGC7901 HifAIZF T, Helicobacter pylori (% Bax DI EHENN KL O Bel-2 DIEHUL T2/ L
TTRM—=VAZFHET D2 ENMLNTVDHN[42,43], LA B NI T & ML EifakBir
ICBWTHBGOBEOIRBAIEE L7z L OMENDH H[44], ZNHOHAIT, LAIE R
OMIAPRFER R Akt X T mTOR DIEME(L, Bel-2 KT Bel-xL OFEBHEAN, % L T Bax K&
O Bim OFE B (ZBIE T 5 2 L 2R3 5, L3I B FOMISPRERI RS Akt X UV mTOR
DIEMEAL & BEES 2 AIREPEHER S 4172 72 0, NHOK Ml 351F 5 5-FU F 3 MEHIRasEIC 35
FH LI E ROZEAN, Akt, mTOR, p38SMAPK, % L < i ERKI1/2 OIEME L & BET 5
DEFRS B 7=, PI3K FLEAID LY294002, mTOR [H5EF]D Rapamycin, p38MAPK FH.EH#
? SB203580 & Y MEK BHEAID U0126 % W TG L7z, ZOfEE, 1Y294002, & L<IiX
Rapamycin DT, L3I B ROMBARENRZIH T2 Z L 2R Lz, 61T, Th
5 OFHIRFIZ 3V T Bel-2 XU Bel-xL DFEBL A AT B L. Bax & OF Bim OFEBL 2 H 78§
5T EEPGMNT LIz, LAy SB203580 & TR U0I26 1%, L3I B ROMIfafREZ S I E
BRI oTo, B OFERNG . NHOK a2 5 L3I v RO R RIx
Akt/mTOR #R#EDOIEHEAIZ £ 5 Bel-2 KON Bel-xL OFEHIEM, Bax J O Bim ORI %

T2 ERRBINT,
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L EX Y, 5-FUBREMEMREICHST D LN B RORHEIL, Ak/mTOR #REEOIEMEAIIC X
% Bel-2 TN Bel-xL OFEEHAN, Bax & Bim OB 2 L TITHN A &0 9 5 F#k
ORI Z R LTz, SEIOERI Y ALFREFREOANRICH LT, LI RBRFHT

& D ATREME DS R S AL72,
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FoE
HEBEGBEAEICBITS Y L e VEBIEEF O SSE BB+ 3/ F+DR%RE

I. %

il

BT OB DU REMNLCTH Y | IBIEIEEE O 80%I EAXRER L, sk
AT HEEIL, KR, & Ca IEXROWHIVEI7e £ - Bd 955 (Skeletal Related Events :
SRE)Z5I & Z L, QOL % L <72 9[6], L7zid-> T, FLHE. RIS X O 72 &8
FRmE O EMERESHZ BT, SRE O FRAIXEZE CToh 5, Bisphosphonate(BP) ILHIZEME L.
Ras/MEK/ERK #%¥& OIEVEAL A T2 2 & T, BE Mo 7 RN h—v A5FEZ2 N LT, &
WS Z B9 % 72 9 [45]. SRE O FBRLICH 1T 5 keydrug TH 5D, BP DY L R U EE(ZA) &
AN FrR—ME, BBEBEEZAT20AUBEIZEIT S SRE 2B ¥ 25 Z LAGEH SN
TV, AFITEBNTS ZA L7 TR L ZHE LT ¥ 2MERABRIZISW T, ZA 1RHIC
£V 14T SRE % 39%J/) S8, HEIZ SRE ORFRFZELE D Z ENAMESLTND
[7]e L2 L. ZA OERHIEMIZ LY SRE 256814 2 HE R ZA JRIRIZ L % SRE Mz 4

TSNP, ZA TRIEPIC SRE 23 8LT 5 BEIIAET 5,
BP & SRE O RH# 425U T, Brown 513 N-telopeptide of type 1 collagen(NTX) i {23 A OF
JEO TRIKTTh D EHE LT H[46], F7=. Brown B ZA IRHFEEHA 281 5 SRE F 8l

(CBIE T D EERNIK 7% L ha AT 7 ¢ T L, @il ZA {BEA10 SRE FBURED &
% H3& . Alkaline Phosphatase(ALP)X° lactate dehydrogenase(LDH)E® |5F-. NTX &fEHBHE T
HHZEHLWME L TWAIS], — T, ZAJRERBEZITI T 5 SRE %8l & ER, PgR, HER2 |2
£ % subtype D EEMERF RS D LM, ZIEIFERE DO OFFE 7 IR FHORFE O B 2 165
L3 <, ZA 19 @ SRE HEUCET DR 12 AT 5 Z LIX5 %R OAB A

BRICKRELSBEATEHEEZ2 BN D, 2T, ZATRIRIZ L 5 SRE ZAEMEIZhE L2 A
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DR FHRBICBER & 5 ERE LTc, ZNHERIET 572X ZA &L 77 B RO
ARBRIZB W THRIEH TR T 2 08835 525, BIfE, ZA IFEERKE CTH D 72 DMy
ICARFRETH Y . BEDHKHER TS 20 X 5 T iThn Ty, Lol ZA &%
HESNTOWLERERICBNT, SRE DD RWEEZRSIT 5 2 LT BRICEERZHEE

THZEEFAETHLTED, L e AT T ¢ TG LT,

o. AREIVTE

1. REHGE

T 86 K2 SR BB R R e K QML IR ANE 28 A o 2 —I2B\W\ T, 2007 451 H 1 B2 5 2011
12 31 HETIZ, WBOBEBICKT LT ZA 2B SNBE 183805 H, @mhry
¥ AIMSEZR E SRE TRILASN D B B TG S ALIIER, Az T o8 5 23 A 22 5E 51 A Rk

L7z 176 Bl fidmi g & LT,

2. REHER

FEBIDZ ek L D | e, ER FEHL, PgR JEHl, HER2 JE 8L, & LIS O s 258 o0 47 3
ZA BHRIRFICIR T 5 BB OLNME, FLUEZW A0 ZA 18R E TOBIM. ZA 155U
AifD SRE FEBA ML FTA L7z, F/o, ZATRIRICEB T 5HHA & LT, ZA BRI, ZA &5
FOE 3T D FYIEH, AE B B 25 5 (Symptomatic Skeletal Event : SSE)FBLIR I & I
ERKEREFITOFEIZONWTL hr A7 T ¢ TITHHA LT,

ER KON PR 1 1%A0 & fafh, 1%L E& Rtk & E# L7-, HER2 1%, Hercep Test™ T2A
a7 N3+, b U< IE FISH s CHYEDS A, Bk & 7472 L7z, FISH %:fald., Hercep

Testt™M TR a7 M 2+ ThHHETOERIZOWTENE L TW5D, ER 23D/E 721X PgR itz
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Hormone Receptor(HR)+ & 7 L . (HR+)(HER2—)% HR [PERE, (HR +,—)(HER2+)% HER2
B, (HR—)HER2—)% triple negative(TN)&E & L 7=,

SSE (T, WELERYE AT, D BESHRR L OSBRI RTRE,. 73 FMEa & ER LT,

3. fENTHE
SSE FHUT S LN A ERMICHET 572010, LB VAT 1 v 7 ARSI %2

W THEHT 24TV, fEBRER 5%A 2 A B /K UE &l L7z,

4. HRFEEREO IS R OFISIER OF &
AWFZEIT TR FE A M EZ B R M IR R AT ML R 2 OAR L/ TT 2712,

AMFFEDEFFITEET 2T O E bFRSHK OBIRIZ R Do T,

m. #ER

1. BEFER

RBIE] 176 Il D_—R T A > % Table 1 (2R3, FHn D IRAEIT 59 1%(30-87) TH - 7=,
60 1% LA EDIERNT 87 AN(49.4%) & 72 > 7=, ER BHPEDREFIE 144 51(81.8%). PgR B&EDIEH
1T 111 £11(63.1%). HER2 Bt DERIE 31 #i1(17.6%) Tl > 7=, ZA FERTDOIRRED A HEIZH
WL 27 Bil(15.3%) DIEF] TIEaR VT Al 27 B1(15.3%) TIEERIEIC K D IRRE2%Z 1T T
7o ZA JBHERIC, SSE ZH8BR L CW=IERIIE 27 B(15.3%) CTh o 7=, 7 7 —7L LT,
HR BEPEREIE 125 $511(71.0%), HER2 B PERETIE 31 $1(17.6%). TN #£iX 20 #il(11.4%) ThH - 7=

(Table 3),
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ARSI 2 AW R OFEMIC DUV T Table 2 12789, 53 #(30.1%) X EB 3 F D AR
Jay LT 223, 123 B11(69.9%) DAERF] TITMINEARC bR A bz, £/, BERIZONT
DOFERME LT, 54 B1(30.7%)NELHIE DB TH - 7228, 122 $1(69.3%) TIX R E B
235 B 7= (Table 1, 2)

L LW SN T D ZA BBt SN 5 £ TOMMIZ T 555 H(0-349)TH V| ZATR
RO 155 H(0.4-56.1)Td - 7=(Table 1), ZA &EHOEEHBEE LT, 127 #i

(72.2%) DIEFI TIXA VT L H . 137 Bil(77.8%)DIER] TlI{b L% OFH LTz,

2. JERMEEEES

42 1511(23.9%) DIERI T, ZA 52 H 03030 63 SSE DOIEA DTS S L7z, 30 FEHI(17.1%)
I% HR BHMERE, 8 JEHI(4.6%)1X HER2 BhHMERE, 4 JEH(2.3%)iX TN #ETd > 7= (Table.3), SSE
DONFRE LT, JRELERE I 12 61(28.6%). FHITIED 4 51(9.5%). FMEBI T 6
(143%) T o7, EHRIEHIL 25 §1(59.5%:Table 4) THifT STz, WINOBEIZE
WTHIEERIREREITIIFEAE LR o 7o, &7 % A 70D SSE 54 I%  HR [H1ERE T 24.0%.

HER2 F5PERE T 25.8%. TN BT 20.0% CTdh - 7=,
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Table 1. Baseline characteristics

n=176 %
Median age (y) 59 (30-87)"
=60 87 49.4
<60 89 50.6
CERstats
positive 144 81.8
negative 32 18.2
PgR status
positive 111 63.1
negative 65 36.9
HER? status
positive 31 17.6
negative 145 82.4
Metastases
Bone only 53 30.1
Presence of other metastases 123 69.9
Bomemetastases
Localized 54 30.7
Multiple 122 69.3
Hormonal therapy prior to ZA
Yes 27 15.3
No 149 84.7
Chemotherapy prior to ZA
Yes 27 15.3
No 149 84.7
Hormone therapy in combination with ZA
Yes 127 72.2
No 49 27.8
Chemotherapy in combination with ZA
Yes 137 77.8
No 39 222

ER: estrogen receptor, PgR:progesterone receptor, HER2: human epidermal growth factor 2 receptor, BC: breast cancer, ZA:

zoledronic acid 1) mean(range). 2) median (range).
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Table 1(continued)

n=176 %
Prior to SSE
Yes 27 15.3
No 149 84.7

The median period from diagnosis
of BC to the start of ZA therapy (m)
The median period of ZA therapy (m) 15.5 (0.4-56.1)»

55.5 (0-349)»

Table 2. The detail of metastases site

n %

Metastases site

Bone only 53 30.1

Lung 45 25.6

Liver 33 18.8

Lymph node 89 50.6

(Regional lymph node)* (25)

Other 29 16.5
Site of bone metastases

Cervical 25

Thoracic 70

Lumbar 72

Sacral 42

Rib 70

[lium 43

Sternum 42

Scapula 24

Femur 24

Other 19

* Shows the patients metastasized regional lymph nodes.
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Table 3. The incidence rate of 1st SSE during ZA therapy in each subtypes.

Characteristics patients with a SSE
n=176 N=42
(%) (% of patients with a SSE)
the HR positive group 125(71.0%) 30(71.4%)
the HER2 positive group 31(17.6%) 8(19.1%)
the TN group 20(11.4%) 4(9.5%)

HR hormone receptor; TN triple negative; HER2 human epidermal growth factor 2 receptor;

HR positive group: ER and/or PgR positive, HER2 negative

HER2 positive group: HER2 positive

TN group: Triple negative

Table 4. The detail of 1st SSE

N % Time to SSE(m)
42 239 11.9
Radiation therapy 25 14.2 15.2
Lumbar 8
Thoracic 6
Cervical 2
Sacral 2
[ium 2
Other 5
Fracture 12 68 63
Lumbar 4
Thoracic 3
Femur 3
Other 2
Spinal cord compression 4 23 Be
Surgery 6 34 92
Spinal cord 3
Femur 2%%
Lumbar 1

* Time to SSE; time between initiation of ZA and 1st SSE.

** We considered 5 patients who had surgery as multiple SSEs.
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3. ZEEMENT

SEBEO AT 4 v I EIRDGHICE 0 IO T ¥ A 71 X DiEWIL, ZA 1F#H O SSE
AR L BN AN T & SRR S 72, (TN/HR [OR: 1.016, 95% CI: 0.206-4.427; p=0.983] .
HER2/HR [OR: 1.158, 95% CI: 0.405-3.118; p = 0.777)).

— 07 B HMIEBEE & ZIEaERE A DS B WO CLERIRGT L RS 5R, B MBS R © SSE
FEBEIG NHBIZE o 72 (0R: 3.878,95% CI: 1.647-9.481; p=0.002), & 52, ZA &b
EOFHOGEZ Gt Lz & 2 A, DFHEET SSE BHFNGILA EIZH D> 72(0R: 3.116,

95% CI: 1.052-10.682; p = 0.040) (Table 5),
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Table 5. Multivariable analysis of predictive factors for occurrence of SSE

Odds ratio 95% CI p value
agel 1.013 0.978-1.050 0.458
TN / HR positive 1.016 0.206-4.427 0.983
HER?2 positive / HR positive 1.158 0.405-3.118 0.777
Presence of metastases

3.878 1.647-9.481 0.002
Bone only / Other
Bone metastases

2.454 0.985-6.792 0.054
Multiple / Local
Hormonal therapy prior to ZA

1.794 0.547-5.635 0.327
Yes / No
Chemotherapy prior to ZA

1.128 0.322-3.704 0.845
Yes / No
Hormonal therapy with ZA

1.746 0.641-5.225 0.282
Yes / No
Chemotherapy with ZA

3.116 1.052-10.682 0.040
Yes / No
The period from diagnosis of BC

1.022 0.949-1.113 0.577
to the start of ZAV
The period of ZAV 1.000 1.000-1.002 0.074
SSE prior to ZA

2.041 0.743-5.460 0.163
Yes / No

HR hormone receptor; TN triple negative; HER2 human epidermal growth factor 2 receptor, BC breast cancer, ZA zoledronic acid.

1) Continuous variable

27



V. &%

ZA 06 &4 % BP IEHRANL, B2 AT 0 EITHLRESE O SRE 2 TR 57200
—IRPGETH D, KERRIEL 213, X B CTREG D MR S W28 5 0 BP |
KD EHER L TO DM [47]. ZA IZEDEREPICHED ST, SRE 2347 2 B 1317

T %,

HR. HER2 OFEHIL, FEEBE BT HRFEERICHETHY . TV 7T 2 A 72
LA ERRIL, EHFICEBZEZLIZENHRESN TS, AEITRIFLOEY
heterogeneous 72 RE TH D10, ZA DENEE V7 2 A T THE LGS ERE LTz, Abf
JETIE, FH 7 XA 70 SSE FEAERL, HR FHHERET 24.0%, HER2 5ERE T 25.8%, TN
T20.0%E AERZETRD LT SSE DFRERNY T X2 A4 7L HEURTH L Z LR L
7o OB L YT % A FORENMIZ SV T, Luminal type TIXENEIEEAE LTS
WL DIEDND H[48,49], Fox DFERNG B BREIEFITIZHD D HR BEEEERITZ <,
ZOWEEXFFLTWD, "B, V7 X AT L ZA B 5B 5 A BT OFE R, TN
RECHR G-I N A I )> 72 (p=0.045, date not shown), 10 4D X Ex 7 = Uikl
BIREOMIC LY . HR BHEGNI AR 23R < [50]. MARIIC ZA BE5HIF b R <72
DS ZEEMHTTIEY 7 ¥ A 7L SSE OBIEMICAHE 2 EITRD bk o,

HR MR R 1T, 3ERIE & L CIN IR A2 83 %, Aromatase Inhibitor (I 2
a7 UREEEIEIT S Z SIS K DV EEEZR TS, B0 27 B3Em< 2551, LIEH
2T, WRMNEIEZE 21T T 5 BEBEICEB\W T, SSE ORARITHEEL KITT 0G5 4
ERbHoTo, AREITIE, 2EBR VAT v 7 BRSITICIBN T, NAWRIEIZ, ZATE
JEHIZ SSE OFAR A MIE L Z LIFBlE SN ho Tz,

Ul AR DF JERE & PLige U C L BAEA R IE I SSE 23 A BT FE8 4 L 72(OR: 3.878, 95%Cl:

1.647-9.481; p = 0.002), Plunkett &%, "ML & B, Ml & B, IR E B BLO™
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BOBREBEAT 2ETHREEE 4 BT, BORICEBE AT 2 BEHN R LI
PR BT 2R T 5 2 L ARE L TWAH[52], 7o, FAFEEETIE, BWb L IIHHEE
BIZED | BB E LE L T DA REN R bEWV I &b THREL T
Do TNHDOWEIL, Fx OFERZ XL TS, ILEESE TOF MR IR 5 50 %m
RELT, g2 AT 588 L0 AFMERMESFEICRNZ E b@E ST
WB[53], KV RWEFHIMZAT 5881, SSEEZRIET DY X7 BREW AR H 5 T2
D ABFFEIT BN T b B L KT T FREMEN H D 25, AMFHT I CRAEFHIRIC VTl
HLTELT, SHROBETH D,

e RIE L ZA Z 0P L T A RE TR, FEOFRE &L R LT SSE © U 27 BNAEIZ
o7z, Tanaka & H#WA L TVD0, EITHRWFY A TOFBEE TIL. SRE & LV &
WM CREEBRT 5 Z & S HERIl S D [54],

AERAETEDONRD -T2 b 0D, EROBEEZ AT 2 BERITIN T, HEDFR
Ba RO BEREL i U, SSE @ U A 7 3N 2 5[ 23 7 & 4172 (OR: 2.454,95% CI: 0.985-
6.792;p=0.054), F7=. Fix OFRTIT, REEOEH T ZABFR P OB T 72 BEBENAL T
1372 <, BEfF OB EEENAL T SSE AFAEL Tz, ZHOEEHBBREOMBRE LY | BiBO
HEHTLEE, FITEROBEE AT 2 BERN ST T, ZA OB IITEEE B
BT DMEND D, BHEAMELEEDH DA T L LT NTX ° ALP R ERRESNTND
[8123, AWFFRICBVTITHHRIAMED~— T —IZ oW TIHBHN L TR LT, 5%OBETH
%

T, FEMIE LTS Ve 7 —FAHETHLIT /AT RERHINTEY,
B M OTEMEFLE 2 LT SRE BAEDH A 7267, 7/ A 7IE, kkx RIERICE
WT ZA £V SRE MV R EN TV D LA STV 5[55, 56], LarL, KLy o A
MAED Y 27 W<, ZORWERZM T-dIc vy AUEIOBR G R HER SN D 2 &2

RETHDH, — KN, T2 A T4 TL ., ZAIF3IEEIT4B L0, [bREEE
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FRFICR G SN D, ZAITEEBEZATO2HEE BN T, 12 ¥ HOWBKEZTE T LIk,
1208 2L OMFRR G- & LTh, SRE DFRAEZD SED L OWME[STIRH Y | OB
BBIXZANT ) AT X0 HEFRITH L,

ABFNZ LY . ZA TFHEDOV 7 2 4 7 L BRI IBEIR 2R L. BHMO B DO %
AT HEETIE SSE BAEDY A BREWZ EREO LN, 4%, 20X liffEsns
EBEONRPST-BERCKH LT, 7/ AT 2B E5 LEBOEE RIS 5 2 & T,
ZA L DRGSR D LB R BN D, I EEBBIRREOER LT Z & & Wity

L7zuy,
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HIE

NI Y BREN  ANVRT T F U PEETORTE A Z 2O

I. %

il

BREHRMIT, R EEL L NE - AN - ZEMERRETH DL D& L TRRBBTHOI
TWHEIREMLTHY | —RANTEREE NI TEMBMELS 2o TV D, BT, BEA
OB ER IR B o e 2 BB, BIBEEESOEAREZED TRV | K@i
AN DD AAEFIRIEIC BN T, BRERL~OT D B 2T XK 2 ERRF~OHBRIT
B, L LIERERSLOY D 2T HHEA L LT, KRR CORENREMTITH
NTVRNZ EREF DD, BEEDPEND ALFERIEO I Y BIc LD
A EFELIEBLOERNIRFICET 5 AT S < . EEK TCOEARHENLE L EX 5,

I NBHEMEIESHZ 36 1T DAL FIHIEIZ BN T N7 U X R ANVRT T F (TORE 1X
HERL VA E LTEDT BN TWD, IR T 1st line DILFHRIETH Y |
RN AT EfBADE D Z LT, EEEA LTI O ED GOG-0218 FABR[S8]IC TR
i, LVEEROMNELZHDDL LI A ERol, B - BBETESENR AL OTER
MANZOWNTIL, st line & L CORERET- 2T ET VA TMOR, #5OEECREITER O
ADEMEDOEIZ BT, FERFIR T TCIRIEDIEIR S L2 51T 72 < T2,

TC FEO EARFIVEH & L TIL, JICOG0505 3Bk X 0 4F HERIED 45.2% (Grade4) | &L 14.3%
(Graded)7¢ & O Mg mEEDOM, 7 LV —i 3.2% (Grade2), BIHiA 20.6% (Grade2) 35

ENTWDA[12], BRERKSTO TCHFEICBWT LD XL 5 2EERHREIZ RS TE
LT, BT UAPNDIROHRTIHEEDNMTON TV D ONRBRTH Y | 2T 2 MGk
VETHD, TDID, KETIMM AR TC L TORFE M L B MDA EFEFRFEEOERE

HEE L. BEMEIZHOWNT L ha AT T 4 TITBRHFEIT-o 77,
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I. HRBLVGE

1. x5

2008 4 1 A 25 2016 4F 12 A £ TOMNT, IR P E MBI 380 T 5 A -
T SEE « INHLE KT L C, tri-weekly TC(2XZ7 U X 1)L « VIR T T F )L A W)0E
AN ENTIER], Y3t (orig. TC) : X ¥ Y —N{EFE®(T Y A ML e~ A ¥ —X A7
ATHER) « NTTITFUER(T VAR A —X A7 A THER)EMEM LTz 47 il &
V@S (gx. TC):/X 2 U ¥ XV AERE (Y74 ] ®UUIFRIERK)., WA RTT7F
SIEEER INK) ®(AAEEER) &G-S 53 filaextG b Uiz, 7, (LFRERN
& DIERH], BRI PIC RN X 7 & O LTIEB], FIR AT > 7RIS DUV TIEBRS
Gl LT, BB EBIETA T IHELTo A I e Lz,

TR P M R R P T Ol ABHZI T 2 tri-weekly TC HiEIL, DAFfEZ DT /N7

U X ¥xE/NE L TI180mgm?, HLVRTZF & LTAUC=6 % 3 HMIZ 1 BIELT 5,

2. LA
AR E LT, BEERLAUVAEEROBERRINZ LV bu AT T 4 TITHA LT,
HAEFGIZOWTIX, Common Terminology Criteria for Adverse Events (CTCAE) version 4.0-

JCOG RRIZHEN Y grade BIZ AT L 7=,

3. MEHEAT
2 BEDIEA ) OFEIZ IS Student’s t-test 2, 47 F|FR O EIZIL Fisher's exact test 17>
7o WTNOREIZBWTHERE S%BUATA2FBEAKMEL LT, EHEEFRIIHONT, 4>

K DGR IR PRI 2[02] L3 E L #FHN CThIVX, ZeMENFEETH D EIRE LT,
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4. HRFEEREO G R ORISR OF &
AWFZEIT TR FE A M E B S M TR R AT mE LR 2 OAR L[ TT 212,

AWFFEDEFFITEET 52T O E bFRSHKOBIRIZZR D> T,

m. #ER

1. BEFER

eI RE, B IBEOT St % Table 1, KO Table 2 (27”7, FFW S & LT, BREOH 1,
RFRImAE, NTEERE, BHEEE. HRIRE R K1) o 7= (Table 1),

Fio, BREOIRFNRE & LT, PIEHRG-&, FNAFRRE, REEE A £ TOMHRKE A
1B A 7V, 6 A 7 VIR EEIT o TIEEIEL 6 YA 7 L HRIZIHRBHEIT A RD ST

FEBIEU e & 2 efe U723, WRERTIZ 72132 7)> o 72 (Table 2),

2. FEER

ARFCIE, R B ISR E 72 D Grade UL OB EHEROLPFE LT > T2, T OFER
% Table 3 |ZRT,

Mg FMEE tri-weekly TC BEEICB T 2 FFLROTTH RS HE TH 25 2 L2
SN TND, KRS, RO, k72 EEERR TRIBE L 72 D 2970 Grade3 LA EOH L,
A ERIBAD | MR 72 I OW TR 21T o 7223, e anfE TRORL WM S /L b7
b OO, [FFEMHENRE STz, (Table 3), FEEMEAF P ERIBADFEIZ DWW TIL, A4 v Xtk
0.575(95%CI: 0.092-3.600) & [ FH[E] T - 7= b DD, [RIZEMEITRAE S o T,

FEiMmiaEEE Ui, ik ADL IZ 2 T\ Grade2 LA EOFEHRIZOWVTH

BEIToT, FRCT LV —ISZOWTE, T U Z X DNVRTTF o RITEET
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i

]

=

LZMEOH LA ERRTHY, IRFEOMEICKE S EETIEWEHO- O LIz 2 A,
A > Xt 0.432(95%CL: 0.037-4.931) & #2788 S BEIC MBI Td > 72 b O O [RIEPEILIRGE S 41
o te, EOM, BHREREE ., RS2 EORHBEIZOWTHAELZ L7, REEIZH

SEVEIIORAE S 4172702 - 7= (Table 3),

Table 1. Background of patients studied

orig. TC gx. TC p value?
Characterstics N % N %
No. of patients 47 53
Age(y) 56.6(27-80) 56.6(34-76) n.p
Original cancer
ovarian 23 48.9 17 32.0
cervix 10 21.3 9 17.0
uterine 14 29.8 27 51.0
Baseline
Body Surface Area 1.501m? 1.536m? 0.226
Cer(mL/min)” 89.75 94.48 0.465
AST(U/L) 20.6 20.9 0.874
ALT(U/L) 17.8 17.9 0.966
t-Bil(mg/dL) 0.47 0.46 0.824
WBC(/pL) 5786 5653 0.741
Neutrophil (/pL) 3477 3348 0.698
Platelet(x10%/ . L) 24.7 25.1 0.656
Hemoglobin(g/dL) 13.5 13.3 0.685

TC paclitaxel+carboplatin; orig. original drug; gx. generic drug; Ccr Creatinine Clearance; AST Aspartate
Aminotransferase; ALT Alanine transaminase; t-Bil Total Bilirubin; WBC White Blood Cell

a) student’s t-test

*The creatinine clearance estimated by Cockcroft & Gault equation.
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Table 2. Therapy parameters in patients

orig. TC(N=47) gx. TC(N=53)

Parameters N % N % p value
No. of treatment days 97.3 101.4 0.530
No. of treatment cycles 5.21 5.38 0.5419
Dose reduction for any reason

Yes 12 255 13 245 0.947®

No 35 74.5 40 75.5
Progression of disease by 6 cycles 1 2.1 2 3.8 0.947
PTX

Initial dose(mg/body) 274.8 276.7 0.749

Relative dose intensity (%) 92.4 94.6 0.105 2
CBDCA

Initial dose(mg/body) 592.9 614.1 0.330

Relative dose intensity (%) 91.0 88.8 0.349 9

TC paclitaxel+carboplatin; orig. original drug; gx. generic drug; PTX paclitaxel; CBDCA carboplatin

Data show therapy parameters in patients.
a) student’s t-test

b) Fisher's exact test.
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Table 3. Occurrence of adverse events

orig.TC gx.TC OR of non-AE p value @
(N=47) (N=53)  (95% CD)
Number (%)
Hematologic toxicities
(grade 3-4)
Anemia 14(29.8%) 10(18.9%)  0.548(0.216-1.389)  0.244
Neutropenia 45(95.7%) 47(88.7%) 0.348(0.066-1.815)  0.276
Thrombocytopenia 11(23.4%) 8(15.1%) 0.582(0.211-1.589)  0.290
Febrile Neutropenia 3(6.4%) 2(3.8%) 0.575(0.092-3.600)  0.664
Non-hematologic toxicities
(grade 2-4)
Acute kidney injury 1(2.1%) 1(1.9%) 0.885(0.053-14.548)  1.000
AST increased 3(6.4%) 3(5.7%) 0.880(0.169-4.586)  1.000
ALT increased 6(12.7%) 6(11.3%) 0.872(0.261-2.915)  0.824
Blood t-Bil increased 1(2.1%) 1(1.9%) 0.885(0.053-14.548)  1.000
Hypersensitivity/allergy
PTX 2(4.3%) 1(1.9%) 0.432(0.037-4.931)  0.600
CBDCA 0 0
Pain (myalgia/arthralgia) 32(68.1%) 34(64.2%) 0.839(0.365-1.926)  0.833
Rash 0 0

TC paclitaxel+carboplatin; orig. original drug; gx. generic drug; PTX paclitaxel; CBDCA carboplatin; OR Odds ratio;
AST Aspartate Aminotransferase; ALT Alanine transaminase; t-Bil Total Bilirubin
Data show number of patients experiencing adverse events.

a) Fisher's exact test.
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V. &%

FEHMDDBIEMANEET DRRKOA Y v MIEREOHIKTH %, FES ., FriZhins AFH
DB T, IBREOEFHICE b2 ) EREFE~OEENME L 2> Tkl Y | BIREEK
S ~OY) 0 2T X D RRF e BRIIIEF TR E WV, LU, BIEIEELITAEY 7RI RS
AR, WA, e 07— X IV ENTWD DD, BINIEFE—TiX
72 BREBCO®RE b J/BEM T b TEW W, Fo, wIERITIER IOV 0TI
bDHN, BIEES~OE Y FEZIZ L) AEFRRIEMN L2 RESNbH 0 . BIEHEMIC
B OLEBEMWIIARNLNED, N7 U 2 X VOBRFEIREMIZONTITIHEA LI]ERH H, K
W L& D BAITIEH D08, IWARSIZ/N7 U Z BV [INKIZH Y — b &R OE 5 BN
MR EENTNDZ LIZHER L, BWEHOBEWZOWT Y b AT T ZITHEZITV,
FERE L TRROREMICKRE R BT e oo LG L TW5H[60]28, HFECEA LTV
37 U B X VA TOREITE | FRRICHFT T2 0ERH L LEX BN, £, 2
7 U A X ARANZRINDE LT LER—ADEEESNTEY, TUAX—Z2FRET
LERE2D, WIMIZE L TIAERERRMN & FAETIEH 2 HEITES LTS 7 b
ER—NVOERPFERHIR TOMEMIZET DR H S, A T, BIEEKL~DU) Y F

WZEEL, N U 2 Xt v WNRT T F 2R EN-AE CORB®RELH D508, BRIHEE
Fm b TOZREMICET 2 W& 1307 < RIS 2 AL ToEpEER & %%
L P AL TR BT U ARD R WD TIREMTON T ONBRTH 5,

A B TC Wik % stline & LT SN DINEE, £z, BIROMMENEZ 25 Istline &
LTERSND ZERZNFESE, KOFEREICHAFZHIRT 2 Z L2k o T, HHl
WIER G E A dhD & U7 BE 1 5o ) —I2 U O/ L7z, MRRHBRIRIRE IC A B 7272
FRONRP-TZ e bPFED &, MR TORBICEEU N b T LB X D,

AEEROIEICE L Tid, XFFRIEDLEIZ L D80 i S v, Frio e BT EL
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FEEEAT TP ERIAE I G-CSF K OMRIMLIC K 558 A T T D AR & 5, LarL, il
FEM CICR L7 B 23 < | ARFZE O L 72 B I B W T SCRIRIE O s 8T
Mol Z L aTFRT 5, TCHIEIZIIMRA RAEEFEREZNRE SN TEY . ZOHETIEH
1k - WEOKFR E 2T WAEFERL LT, Grade3 LA EDOMEFIEROT LV —FUG
FERTHR L TG 21T o7z, fER & LT, MREHEIT R MBETEZ S RI L TV
b DO DRIFEENRE SN DFER L 2o T, FFMPEFNEIZHOW T, BREIKL~DE Y F 2T
0 Ay ZHEFEEIIE TEA TH > 72 b 00| RIFEIIORGE S LR o Tz, KRREHIE
WTHETH 72T LAF—RIRIZDONTIE, A v X 0.432(95%Cl: 0.037-4.931) T - 7=,
Zw A 0.432 TRIFVEZRGES 2 72D IZITAATE TR 150 SEGILEE & 72 D, SEBIEL DA R M
OHi THDHZ Enb b AREIXT LY I T —0ORFETH D, 2B, AR THIIL tri-
weekly TC HRIEDFFEII 2 A EHGR TH 2 RAHHREIEE bRGIT 2~ TlEH 503, O£%<
MR Y 2B NVERTHD Z L QRMHRRFEE IR D CEHRIE ORI, @FFLFH 72
AEFZRTHY MM OFBEIIT LAF—F LR L TEBTHLLEBEAONDLZ L. @
X7 U B RN OE%FEMBANT T D KA EICR Uitk x 2SR H Y . F
BRIV ERERATT DTV D Z & [61,62], S50 D ARG CII i a2 EE Lz,

AR TR S OV IR S 72 B S0VR IR T OIR BEITIC DWW T H A B2 ZIE3R 0 Hav7e s
Sfz, THBH XY gx TCHIE~DE T b IR MRE L S OZ RN RR S I=8, SEF
BORENBRZEEIZONTIRIES LTV R, S5BITZT LLF =G0 X 9 78 fi iR
WL DB 2Z T RVEWER OB R Z H T, MRIEF LIRS 5 2 & TR ZGE

HI D LEND D,
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AWFZETIE, L3S B RIZ LD 5-FU 3 MRS ikl ee e o fig il . S isB BE ok
FAHY L Ra gy L Ra Ui O SSE FREICEE I 2 K+ DR K OV N5 fE 15

(BT D7 U ZxvN s WVRT T F U HFRRIETO®RIE S RA L 2O 21T > 72,

1. & FEFHAKES ZF %A MTBWT, LRI E RICLD 5-FU MR STm I o0 %
I%. Akt/mTOR & DIEVE(L A St L 7= Bel-2 & O Bel-xL O3B, Bax & O Bim O FHijk
YTHDHI LR LT, TNHDOZ EIE ALFERIEFEEORNRISH LT, LAY FBA
MTod 5 TREMEZ R LTz,

2. W EEBEZEOT TH LV ERAEOESWIEEE IV T, YL Fe UEERES
Th->ThH SSE ZRIT HAMREMENEm W2 EXRBE Sz, —F, BRFEFPHRETH
LY T B A TRFM, WWRE - ALFRIEDO A HEIZ DUV T SSE BELRIZAIT A bz h
ST, G, AR BEBIERIEOMBNGIZER D Z & 2 HIfF LIuy,

3LIRARIRZ U EFERNL c ALRTTF LI A NTBNT, BRAEAITHL 7Y Z
XEAEFHE (U4 ®, BART T T2 SMEHER INK) @ OMASDEIX, %
B & BWER B BRI OV TRIFMHIIRIAES R 2T b DD, BRI EL 5 272
Mol TNHDZ LI 7 ) ZXtL - BIVRT T F G HERE TOBRE LK ~DT]

RZITBWTYH, FERICHEHTES 2 L E2RR LT,

PRI, AWFTERE R LN B ROSKRHRIE~ORKISH, ¥ L B o i e I B9

HIET VU ARFIZORND I EEHIFFT S, &5, PUBEMSEA 0% 3 SAN BT S

EMMRICE S L, MNAALFRIEICBIT D QOL O LICEB T 5 Z L2 W4 5,
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