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Table 1. &P L B HRIEF DS
BB (n = 62) HHEFH (n = 18)
i A# (n=24) B# (n=22) CH (n=16 D¥ (n=18)
[ Bk AL 228 )
one shot [T &) + -
low dose FP #&i% + -
HITH Y, HH TO one shot ByFHEERY ¥ (R DRSS 1]

F— & OBEIRIC L A2 IFBIRILEERWICER
SNDBEENLWID, X5, BRETIRIY Y S
F—=nN/74 T —a— & 5FU #8#H L7 New
FPEEDME IR TWE®, LiL, T4 I1—
I—-NVORREEKBHRE 5-FU 2008 L Fabik
B2BEIZ D W TIEHEN LR,
SEbhbhii, EREEOLVERETHM
BEIRICRES  FBIRIL FFE DO/ IOV TR
L7z 26, ETFHRED Key drug TH
H5FUETAT—a—NadLE L-SHIEH
WEOBIEL VAV EZEL, TORMERRHY
IZOWTHRHH Lo THET 3.
I % =

20047 AHH2008F 12 FTICERBE
A BN RIS TR R 2 HeAT L, iR
7o LT 383 i, AT O&MICTRES
Nl-62p % EEEE Lz 34, FABMcES
HTHABRBTBE LA 188 (EHHES) %
SEEBEL L, AEtOMEZNRE LA &b, K
BRERT 22 13 retrospective Z A TH Y, 7o,
YUERHEHPGEEE &I L 2RGSO N/
NETH5.

[ARBFEIC BV 2 B AT IR O B 514]
OLHERE L EEE (R - JBRE) i
FHERLHRESEEICSEIRT 5.

QOB IILEA AV F ABIFNE RIES.
@Vp3-Vv3-B3ULomELE - NERE
b,

# R Eggel D IZE L, O~@0Wn§Fh
1l oEimiT.

* EEFORAEREERROEE IR b 2.

(48)

OEEBRO S LER, QERBERLEDLE
i, @ Performance Status : Grade 3~4, @&
BLERREODLEN, ONEEYREEHNL
LicA vy —7 =0 AMERHER, OFEEMEEE
D& HIEB.

HESRMEGIZ Vp3 - 410k D BIRE N ER D
KRTHotz. Tz, FIET T b a3— VRZEMR
WEIEFES 30 H AHOFBTEAIFED e h o 7.

n s &

1. ¥Fo7V— 71t

AL, HBRICFREOBRDR L EinHE
BlL ik 2 L EEC, BERNEGENEL YV A Y)
BORBELERF L. $4bh, AR (n=
24) : one shot FF8hiE +low dose FP PFFI#E:,
B # (n=22) : low dose FP ¥4, C# (n=16) :
one shot fF8hiE M, DB (n=18) : EIHEH
WA L7 (Tablel). A, B#idlow dose FP
BREXRIT T2 LI DVETEDAARYF—
N—mHHBLL. A~DEORY G, 4%
474 —LNavey ok, BEBLURE
OBBICLVEBRSN. 7, HEAFEOFE
XD A~CEBEDEESEN SN, RIZ, HE
FHEED Y L055 ) H—N—FELHREITHEE
KCRIEOB LN P> EMILCRICTEIN
7o, SHIC, PUBRIEEL ¥ X Y OBIRICB T,
B EARAE R P O PR & BhiER, R KAF R
®5FU % BM4X 53 5 one shot FFE)IE +low
dose FP ZHIBEHBEEZ AR D 2 L 2 BRI/
EBIZ A B, ZRIGFRAREOHGIHEMRS N
LSRR THITER TV LEREL YA v E A%
OEBEEFESNESIIBRER o2,
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A B%: one shot BFEHE + low dose FP 3% (1a—X)

dayl

day8 ——— > day12

dayls ———— > day19

i )

CDDP(IA-call) 50mg
MMC 10mg
FARM 30mg/body/day

5-FU

B B%: low dose FP &% (1 3—X)

dayl day5

CDODP  Smg/m?2(1hr}
250mg(23hr}
/body/day

day8 ———— > dayl2

!

CDDP  Smg/m?(1hr)
S-FU  250mg(23hr)
/body/day

dayls ———— > day19

! !

CDDP  5mg/m2{1hr)
5-FU  250mg(23hr}
/body/day

5-FU

CDDP  5mg/m?(1hr)
250mg(23hr)
/body/day

C #: one shot FF8)EHEE (1 3—X)

dayl

CDDP(lA-call} S50mg

MMC 10mg
FARM 30mg/body/day
Figure 1.

2. B|A TV a—

one shot FFEEM B L Cisplatin (CDDP : IA-
call) 50mg+ Mitomycin-C (MMC) 10mg + Epiru-
bicin (FARM) 30mg/body/day @ 3 #* % 1 FA
L, low dose FP# i & CDDP5mg/m*+5-
fluorouracit (5-FU) 250mg/body/day % 5 #% 2
KCHETT L7z, %72, A i3 one shot fFEIED 1
BERH%E Y low dose FP#iE# 2:EMMITL 1
a— 2k L7, B#idlow dose FP #E% 3 MM
W TREITL, CEiXone shot FBIEDAZ M
7L 7 (Figurel). FFEIRILZEHREDBEIR
WSS R E R R e (2004 SETCERR) 12
L TITo72" 852, BlohbE#EE, O
BEHEAFEDHREE Q7 H#H) HTELD LLIHE
PFNREOEATM (6 7 H#) 7Y progressive dis-
ease (PD) ThrHE, QEBEBISUI LK
NIRENFHREZRET L LA INZEA O
Child-Pugh%$8 : 12 il E (A2 L2rtu—
VAR % P PENE - BERMERE K - T-Bil  4.0mg/
dIPL i 12 ki T3 #F1k), @ Performance
Status : Grade 3, 4 D 2HEFMBENICKHL 2L
BEFLAHALL, 361, BHLOERMIIELT

(49)

|

CDDP  Smg/m2(1hr)
S-FU  250mg(23hr)
/body/day

R BEAEAT PRI R L2 307 5 IFENRILE B ORBEL U A ¥,

HE LN IRE T 7.

3. FHili - BEAE

AR TIX, LT Ol - #Ef%217- 7.

OBREBERRT - BEEFRETFOBRE.

QihERE & IHBRE O,

QBRI LR (TAD LY 2 HoLE

DHEESZ.

etz BE - BEETRETOREIR
X, 95% EHRXFB L CRAEARI D 5 LRFR
BAMERURH L. BEHEFEE Kaplan-Meier
F%E v Logrank REZT-72. 562 Cox It
FINF— FEFNVICTEEERT 217V, £
FH5THLHRTFOMmELEM L. iz, MIESH
M@ H#kiZ ik Kruskal-Wallis #i%E % B>, Bonfer-
roni B X AMIE# To 7. P<O05 2B EED
helLi.

m #% %

1. BHEERET - BEEEYRETFORE

A~DEBIIBILBE BEEREAFIZOV
T, 95% BEEMB L UBERIC LD 2 HER
BEHAVWTRILLLZ S, E#HICBVWTBH
EDBCARETADL FoM, E¥BEE -7
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Table 2. HEETHFHRMICET 285  BETRHETORE

AAHLSRMESHE $107% £7%

- AR Am =20 | BRE =2 | CB (=16 | DB (=19
wER (R 707 (663, 752) |642 (598, 686) |659 (602, 717) |736 (700, 77.2)
&L REF HBV (+/n) 0167 0.227 0.188 0.222

HCV (+/n) |0458 0.364 0.563 0.500

&2kih (+/n) |0375 0.409 0.250 0.278
O 5k i (+/n) | 0500 0.500 0.625 0556
OLEIR (+/n) |0292 0.364 0188 0278
*TBil (mg/dl) 15 (L1, 1.8) 15 (1.1, 18) 15 (1.2, 19) 15 (12, 18)
* AST (IU/]) 871 (612, 1129) | 889 (697, 1081) (960 (694, 1225) | 807 (624, 98.9)
* ALT (IU/D) 676 (426, 926) |603 (446, 759) |721 (464, 978) |722 (488, 95.7)
* ALB (g/dD) 33 (31, 35) 33 (31, 35) 33 (30, 37 32 (29, 35)
TWBC (x10%uD) 51 (36, 6.7) 51 (29, 7.3) 50 (36. 6.3) 52 (43, 6.1)

* peutrophil (x 10%u7) 32 (20, 44) 34 (18, 50) 31 (22, 40) 32 (26, 38)
#*Plt (X100 154 (123, 184) |[143 (111, 17.3) |[168 (106, 229) |156 (119, 19.)
*PT (%) 716 (661, 77.1) |[742 (668, 816) |786 (70.8, 863) |746 (666, 826)
#*ICG Ris (%) 248 (192, 303) |252 (186, 319) |254 (184, 323) |285 (221, 349)
ORI (+/n) 0.333 0.409 0.500 0.389
® Child-Pugh A (+/n) |0458 0.455 0438 0.389

B (+/n) [0375 0.363 0375 0500

C (+/n) |0167 0.182 0.187 0.111
* AFP (% 10%g/m!) 157 (22, 292) |81 (19, 144) 94 (32, 156) 69 (27, 11.2)
*PIVKA-T (X 10°mAU/mi) 128 (45, 21.1) |212 (22, 403) |129 (56, 202) |169 (09, 329)
SRS (Vp3 - 4) (+/n) |0750 0.682 0.750 0778
Rt TN R

= 50mm (+/n) |0542 0.364 0625 0.500

< 50mm (+/n) |0458 0.636 0375 0.500
#OJE 5 PR 533

FENTE, BUKE (+/n) |0417 0.636 0500 0611
AR (+/n) 0583 0.364 0500 0.389

# WIS Eggel MUCHET S S p Tl (5% EEX TR, LEME) TFT @ BEE ) 2

d®b (+:F) ORFTRT.

N2 — )b - JF#EHE - Child-Pugh 548 - i~ —
H— - MIREER - BEEL SICHEMEEN AR
RN D HEMIZERTE 2 d o7z (Table
2). ¥/, £ (A~DHE) 2BLHNCHELT
Bat U728, Blct 2BBL2ERETDONE
Mol (F—FRRITEE).

2. BB LERBEROLE

HEE (A~CH) LEEHRER O 0£fF
# (Kaplan-Meier #) O (Figure 2) Tig,
BRI LR IAE L EFHROER
@D 7 (Logrank BE, P<0.001). HEEHD
EHMEZHEIZ 294 B (76~1288 H), EIGHEE

(50)

OFHBEIZ 96 B (62~158 H) Thol.
T 70, EHREFHTEIRHS AANATEEITBLL
72h%, EREFITIZ 000 HE MR 5 BHAFESNS
Bl (81%) Rohi:.

EFCHFSGTHRTFOBITENT, 3, (Ta-
ble3) 2R 20HB 122\ T Logrank BEIZT
HERMIT %7728 24, PT, ICGRs (%),
Child-Pugh 77, PURIEEAR, FFEYAR(bL &3
DSRFIHEEELZRD. ZOS5HFIIHLT
Cox BINY— FEF VI TEEEBMT % HITL
el A, ICG Rs (%) LIFBRILFELED 2
RFICHBEENZD LNz IR L2
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Table 3. HEETIFHECBIT 5 FHBEERTORE
i LY S EZ v
. Logrank #7E Cox BN — FEFL
A i
n=80 | P | nF-Fi: 95%Cl P f
FE (R FZ70/ <70 42/38 0.906 j .
3] DA otk 60/20 0482 : !
HRHF | HBV or HCV/Z DA 53/27 0656
RIERE /- 43/37 0541
BERA /- 23/57 0.756
T-Bil (mg/dD) P2 15/<15 36/44 0.055
AST (IU/D) | = 80/<80 42/38 0.722
ALT (1U/D) | = 60/<60 37/43 0518
ALB (g/dl) | = 35/<35 28/52 0.353
Plt (x10¢/ul) i = 15/< 15 40/40 0272 i
PT (%) = 80/< 80 38/42 0.019 1.454 (0.861 ~ 2.455) 0161
ICG Rys (%) P2 20/<20 46/34 0006| 2012 (1095~ 3698) 0.024
HLAK Pt/ 32/48 0.354 :
Child-Pugh ¥ i A/Bor C 35/45 0039| 0656 (0346~ 1.241) 0195
AFP (x10°ng/ml) ;= 2000/< 2000 36/44 0716 ;
PIVKA-II (x10°mAU/m)) | 2 5000/< 5000 35/45 0542 5
PUBREESA (VD3 - 4) P/ 59/21 0021| 1345 i (0788~ 2.297) 0276
TN e { 250/<50 40/40 0.708 :
I ARG | ASHA or BRREL/ U AR | 43/37 0661 ;
FFBYIRAL 8k P/ 62/18 | <0001 6916 | (3523~ 13574) | < 0001
# : EH MRS Eggel SEICHT S,
100
90
w010t Px0.001
70 L
Y ARE
] 60 1
;5o I —
& 4 L "|.l BAnRH
7 . hY
E !
2‘; 10 H"\;
0 1
0 200 400 600 800 1000 1200 1400
$#HF (B)

Figure 2. REEHEATHAIAHN 2517 2 A L MiGHRIEOEF RO LR,

DFEIINF— FH6916 TH Y, HFEIIFET
ZRLEELRTFTHDE ZLIRBENS..

3. FFEMRIbFHE (TAD LYV AVIZED
fint 53
A~DBIC BT 5 AL B 13 % B M Logrank
BRETEEZZED (P<0001), &2HMOK

(51)
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AAMILSRERAE £1078 £75

" iy Z B Logranki& 2B MLogrlanki&E
“ :.@:Ll, P<0.001 AVS.B  P=0.005
Y B v N I e
70 T AVSTD =000
60 :l LI -Il . — Bﬁ BVS.C =0.025
§ oL i 1y - CE BVS.D  P<0.001
i CVS.D P=0.004
& 4 I: L 'L']L"L —r=- D&
e
230 L ey
~ 20 h | Ll_'
R =
® 10 : Ly
[ . 4.
0
0 200 400 600 800 1000 1200 1400
&M a)

Figure 3. WFBIRILEME (TAD L ¥R V0 & 5 BERITIIRSBOEFEOLEL

Table 4. FEIMRILFHEL V2 /2L 5EBFDRNE

A#E (n=29 B# (n=22 C# (n=16) P fili*
1 % A OBEZEFBRE (TE)  H%  TE3 561 0%l 341
TE2 19 6 21 41 1161 0.113
TEl 0l 15 241
6 #1 R EORBERROBE TN - I CR 58 0l 08
PR 54 54 36
SD 561 6%l 0%l 0027
PD 9(8) Bl 11(11) #1 13(11) 61
%% % (CR + PR) 41.6% 227% 187% 0217
W% % (CR + PR + SD) 625%* 50.0% 187% * 0025

CR (%)) : complete response, PR (£%)) : partial response, SD (A%) :stable disease, PD (#47) : progressive
disease, *:A ~CHED IR Kruskal Wallis#E), $:SELE ABL CHIIEEZEDH D P<0.05(Bonferroni

),

ETABDPRIDARLAGHHOEREZZD:
(Figure 3).

BROBBHEIR, FWRAFREEDRH el
(2004 SEHER) ICELTIT-72. A~CHOWE
FERIRICOWT (Tabled) WRT. LA AHED
BEEHREDREIIHMIAREEZLROT (P=
0.113), TE3 D% B % A5 (208%), C
BiC 36 (187%) o7 (Figured). BEICIZ
TE3 DFEFIZHEE L & ol 6 7 HEDERS
BOREATMTIEA~COIHBIAEELED
(P=0027), 2EBEHEIY) ABLCHICELR
Bz 351, ABOELFRIT416%, BERM
F13625%, BEOREIRIL 227%, BEHHIEE

T:EEE ABELCHBICEELEDY P <005 (Bonferroni ),

(52)

()6 ALHNDIETE.

12 500%, CEOEFRIL187%, EEHIMEZ
187% Th Y, B - FEHEHEELHICAR
PELEECTH-. T/, BEIZTEIDIER
BRDBhol2h, 6 H B EOFHE T I IEE I
#£500% TH Y, SDEFII6H (27.3%) 7
L7:. BB, WHEZEEHRCBNTIEC
BICRIEZVY, BRIROFEETIXCHSL
DENTWBMEEMSE S R I NI

TAL TR 62 FlIcxt 3 2 FHRAERT L8
F L7, Table 52”9 20 HH (22T Logrank
RECTHEEMNZITo7/72L T 5, TBI,
AST, Plt, ICG Ris (%), KK, FFE)IRAL % #
EO6RTIEBEELRDL. 261, Thbo
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Figure 4. JEGGER CT (WMBITGHKE TH 1 7 H OEBGHS RED TES Th - 726

A BED 1)

a) GHEHT AR Z LS, NERICHER & b %4 ) A — R ERLIF

MBEAE % SRed 7z, RIS IS & DR LTz b) TRIEHT B MIRIESA (Vp3-4)

BB,

¢) % 3 Al one shot AFBHIE + low dose FP#6i:% 1 a— A HEfrL, 19

ABEOFM CT. MM EEINIMAL, FORBPHEADUEL TS, &) HFf:

PR I B A > R A % 728D 5.

* JHERT O JES; ~ — A — 13 AFP : 2410ng/ml/PIVKA-II :

12650mAU/ml Tad o 7243, ittt (BEIBEE CT & ERHICIE L 22855) & AFP :
870ng/ml/PIVKA-I : 3870mAU/ml (2L L Tw 7z,

6 W12 LTHT o 72 Cox BN — FEF VI
L2 L LB CRIFBIRILZHE BEL Y 2
V) e, $4bbH, one shot HFENE+
low dose FP &P HELIZAFHHOERICH
545ML72RAFTHD I LIRBE IR

4. HEFR

H EHH L O 1 national
common terminology criteria for adverse events
v30 (CTCAEv30) ® HZAGFER JCOG/JSCO hi™
WPt TiTo 7z, ABFETRA L 72 BEiciz v
FTNOEELAEH ORI o7z FEMH
P LTi3ses, HbER, BRRMEMEO RY
(FFbge - EHEAE - MAE) 7 & Grade 2 LT O
VER %2 2Bl 7. mB#HEEIC>WTY, 26
THMERFAD % B35, EEL D OB RHE
Bl d o7z, 72721, one shot FFEHERENDE

cancer institute

(53)

MLUIHEFITIE, ZROBEHEOBILICL b L VwE
Bk CRP OREZ D20, HEED
REATEIE 5 %2 low dose FP & A ASIE N 7-FE B H 77
L T AF—FURAILE b 4D SHHE
2 BIFAE L 720 (BT — T IVEIZED 1 6l - 2l
ALB), BIEACTHRERBRIZTRETSH - 7.
v & =

FFRIRETE (2 B0 DAL EmE I, BRSOV F
WeBERIRRE:, AR ZERRAN 7 L OIS A B4z
o BT M HE (BT S B A S . L
L7755 & BEAEAT HFHR LS o0h 3 % P B AR ALt R
EHLFFEICONTIE, 0B RILA 2
WODLHFHETH H. HAWIKEEES D 2007 414
Mg L7z (FMIREREBO T VT XA) TH, &
EREREOFET S, /213, 0% ARICHITE
L7z EEAEAT AR L 3 B i R O WIRE 22 58

- 198 -



1134
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Table 5. HFEIRILSBERITES (A ~ CR) © 62 FliC BT 5 FHRIAEH T OME

mir | HERH v
Logrank #5E Cox BN — FEF NV
A n=62| P | NF—FH | 95%CI | Pk
i () | = 65/<65 30/32 | 0247 ’ §
5 P B 46/16 | 0328 ;
HRAT i HBV or HCV/Z OAth 40/22 | 0861 i
BRIEEE L4/ - 33/29 | 0204
BEIR A /- 18/44 | 0197 ; ;
T-Bil (mg/dD) i 215/<15 28/34 | 0002 1768 | (0.832~3759) | 0138
AST (1U/1) { =100/< 100 34/28 | 0013 | 1438 | (0753 ~2746) | 0271
ALT (U/D) | = 60/<60 28/34 | 0053 ' ;
ALB (g/di) | =35/<35 22/40 | 0.152 i 5
Pt (x10%u1) | = 15/<15 30/32 | 0047 | 0984 i (0556~1741) | 0957
PT (%) | 2 80/<80 30/32 | 0236 : ;
ICG Ris (%) P2 20/<20 34/28 | 0008| 1628 i (0920 ~2830) ; 0094
RS P/ - 25/37 | 0014| 0976 (0538~ 1771) ; 0938
Child-Pugh 5% {A/BorC 28/34 | 0094 : =
AFP (x10°ng/ml) { = 2000/< 2000 26/36 | 0513
PIVKA-I (x10°mAU/mI) | 2 5000/<5000 28/34 | 0768
MRiER (VD3 - 4) /- 45/17 | 0399
AR i = 50/<50 31/31 | 0984
* RS AR S | AEEHEL or BUREY / P X AR | 32/30 | 0531 : :
FFBARAb 78 PAM/B+CHB 24738 | 0001 | 2318 i (1.281~4196) i 0005
# : ME PRI Eggel S BUICHET D
Wiz, V- N—REIC L B FEIRIL AR TEIRRE LB U L. 860, HEITHM

FEELTEZDEZWEINTVEY, THhx
Ry AR, F72, 2005 EFESESA N
74 v (FENE) <H, FERILEREL 2L
FEREOFIEIZOVTIRAS S TRy,
ZOERICE, BELTHARBOGREICBY
T, EEERE MR E LG ek aess:
& e B bpgk R LB U 2R IR B I B L v
Hb»E70, BRBILZEFT Y ALXVERET
TAIENREZ DN, 2612, BEETHME
WOWMRE L EHENF Y, FBRILFEERKR T
Uk P BB & AT L7 R b B LR T,
PUIE A T 1 = BF B AR M s o 216 (FF B AR O 3/
b, THERESRSHEESREORELY), W
BEREN" L LOMELEZEZONL20, {LEE
BEOEPRLAFERSEL { KBS Wil il
bH5H, FITHEbhbhE, HRETIEE
EATMRRE L RE L, FoRCEREOF RN

BOFHEFRLAFEICBIZ2EEL VA LD
BHERR - BRI oW T L EIMRE L7
AREFFRIE N RIEF % A~D B ICHH L retro-
spective R ILBMRF 21T o7, EHOE Y 5T
AvIr—hAFartey ro% BEBIUFRIE
DEBLIWVREZENDDOTRE D705, BE
HENOFHOBRICA 5 E— IR Tz
ElEWV 2T, RREOBIRICHET &/ L2
HLHoLEZON. X252, EHFE RIS
hizEEiCiE, OfFLEOME ORUEBICE
BLABEORRICL VHERIERBEN TRy, ©®
WHMEE, REVHIFoh, EHEEDEH
DEFEIERCHSE LTI TERELHES
iz,

Tanaka®ld, SEETIFMEECBVT, &
OF7a b A=VEFEHGNrEVIZE LY, TP
FEIRALZEREFER TH B Z & 2R EIICREE

(54)
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TELBRMEVPLETH L LBTWS, FHE)
IRICSEHEE AT & &R #H % Kaplan-Meier &
HOCIAEFRICTHBRE L-&R FEikL
EHEIFELATGHHOLERES R (Figure
2), LEERN CREEETIFERELCBV TR
LAFILEET LRI THL I EFRBEEINT
(Table 3). AMEITEABEMBFF I L, B
- EBETERENFICBVCHERICHEEL DD
=2k KD (Table2), EFDRDIZL 8%
BETERV., LPL, TXTHREREL N
REL, BRBEEFEEBERF LTSI L X
D, LR RIEELEREZ D DOLEILN
72, B, BEBECIEREDNIIEENETT
% &9 LB EETIRICE LT, FEIRILSHRE
#HiTTAIEICE D 62656 (81%) X CR
IZED, 900 Al Lo RBAG#HETVWL I LI
BEICET A EEbN 7, SEIOWE T,
EH R E OBERFT R TEhd 7285, &
HLEREBICDENPVSEHERES N TEIE
BB TREATH N7, 5% BINKEE
LTWREFATHALLEZEZ LN,

AFHERRE (LR IO T A Bk, £
OEHERH R LY A VIFETL SR TWRVLOREIK
T& 5. Furukawa i3 FF# B 120 3 2 HisE
HozFiz, BRI X DSHHEAOE ) FEv e
HLTw5. Grothey 5"iE, #ETKBEICEIT
LFHO%EICIE, Keydrug TdH 5 5-FU, CPT-
11, oxaliplatin ® 3AITRTH#RP L EHT S
CENTFHRUBICEETHLLEWMELTWS. £
7z, ALY, UBRAE - BREERICBI LML
F#HiEL LT, $1, CPT-11, CDDP, taxane ®
4FIFTRCE/OTLE L PBRLTFHEINUET S
EHELTWS, Sabhbhi, FllRED
Key drugTH55FU &7 4 L—a— L&
ELLZFRAELEY | OB LE LTRETL
7. BTGP HEIIEEICE L first-
line #E % BF @ second-line 3& A Cid, K7
DR WEFIPLEBFAT ST b AR IR
&, #MEEFHL D one shot FFEHE +low dose FP
ZHIGRREERBOICEATLEEL Y A ¥
(A %, ol YAy (B¥ CH) LEK

(55)

1135

¥E L7 (Figurel). A% (Kaplan-Meier #)
WTABFRDAEELZETFHROERZRED
(Figure 3), 6 7 A O BENROREFM =
W, FEEHEEOVWTRICBWTD, ARDY
O 2B LREFLHERTH 7z (Tabled).

F7-, WER{LFHRERITES (A~CH) OF
BRERTORFATHLABLBICHEBICEER
EFFDI (Tables). THHIREEETIFAKE
R AL H AR (REKE + R RRSE
B) 0oASHZERHTIERETHLEELLR
7o, FOHBEE LT, #ETHMRE ST
SFSEFRMEEOEMESRETAEETHS
Z LTl XA (heterogeneity @ & v {2 4E
M), Z2oWEPREABISBICH2Y, Kb
THPEH S FOBRICIVBLRLZENEZD
Nb. REFFEICBIT A2 EHIBEHFER, BREA
Bk L) AEEOIERNZ HWVC, BEROERRE
% (CDDP 0 Bk A- U E E %0 3R % modulator
ELTORBELRY) 2RAKCHRATZ-OFHD
WEIC DD s EbRIEINAY. 7,

Goldie 5"™1d, [MEHEBEIZL D HENRIES
hiz& LT, ZoPlRII§ 5tz
D, ThXFRRICRE - MRS ERBEIHEL S
%A XoT, DIEAWEEES L /CMRERR
MICERSNAETIC, RMLER T LRI
FRHTRETHAH.] @ LT (Goldie-
Coldman hypothesis). ABFFEOZ HIHHHFEIL
REMED L GUEREDOTE2BFEIRE
%) CDDP & 5-FU #@hik LEzBEL I A V2R
HITHED BT I L CHUMAE ORI TREN b 1
gENTz &HIT, KWFED Table4TI, #1H
OEREEBD R one shot FFEEIE L, ¥E
OFeHitk L v ETIE low dose FPEEMENT
WA ASRIE S, 2 0DR L AMEBENE
OREEE AT 5 2 & CHRM o BRI
FL-BREIEORZEBHEZINS. LY
L, — /5T, RHEIERARSDRL, HREE
EEEFTR &R CT RMEER L L) OBRIC
DWTREPATFTHEY. ROV I A VI
L DB E R TR LR B OB IC O
TEEENEERDD LY. T/, SEOHET
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LTwa,. ¥/, Chung®RB$*6 1%, FEhE
L L ERER OB AT, FEEREICLS
AFHMOERE ZOFHEEZRE L T, &
LIZEFHY S, SEETIEICBIT A bk
X, XSV T ARV, ¥ —Tx
o o ff M 5FU FFEIRILZHEE (FAIT) 2T
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DObNHbNOBE T, FEIIRICFEE L E R

HIOH LABRLRAFHHOER R, SEEMR
MTRRDEELTFRERFTHo7. 561, 7

Ax—a—, 5FU 290k LS H b F#EE
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EREIC R WRERD S 2L bRBEn. £
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E Tk HEEITIHRAROE—BIRICR ) 20dH
B, Sk CHREREE &R - oL, BT
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# &

- ERER O LW E BT MR T B I
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Evaluation of transhepatic artery chemotherapy for highly
advanced hepatocellular carcinoma

Yasunari HIRAMINE"?, Yasushi IMAMURA", Hirofumi UTO?, Yoshiro BABA, Takuya HIWAKI,
Yukihiko SHO, Kenji TAHARA" and Hirohito TSUBOUCHI”

" Department of Internal Medicine, Kagoshima Kouseiren Hospital

* Department of Digestive and Lifestyle-related Diseases, Kagoshima University Graduate School of Medical and Dental Sciences

We conducted transhepatic arterial infusion chemotherapy (TAI) was on 62 patients with highly ad-
vanced hepatocellular carcinoma without distant metastases and therapeutic outcome was compared with
18 who were untreated. T Al significantly prolonged the survival of the patients, and was the most impor-
tant prognostic factor on multivariate analysis. The following 3 regimens for trans-arterial injection were
compared : A, a combination of a bolus hepatic artery injection of 3 agents (cisplatin, mitomycin-C and epiru-
bicin) + low dose 5-fluorouracil + cisplatin (FP) ; B, low-dose FP alone ; and C, bolus intrahepatic artery injec-
tion of the above 3 agents combined without FP. Regimen A yielded in the most effective survival rate, with
an efficacy rate of 41.6% and a CR of about 20%. These results indicate that TAI is an effective therapeutic
modality, and the dose FP combined with a bolus intrahepatic arterial infusion may improve outcomes in ad-
vanced liver cancer.
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Identification of a novel biomarker for oxidative stress
induced by hydrogen peroxide in primary human
hepatocytes using the 2-nitrobenzenesulfenyl chloride

isotope labeling method
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Hepatology, Graduate School of Medical Science, Kyoto Prefectural University of Medicine, Kyoto and,
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Aim: Oxidative stress is involved in the progression of non-
alcoholic steatohepatitis (NASH). However, there are few
biomarkers that are easily measured and accurately reflect
the disease states. The aim of this study was to identify novel
oxidative stress markers using the 2-nitrobenzenesulfenyl
(NBS) stable isotope labeling method and to examine the clini-
cal utility of these diagnostic markers for NASH.

Methods: Proteins extracted from phosphate buffered
saline- and hydrogen peroxide-loaded human primary hepa-
tocyte were labeled with the ['?C]- and ["*C]-NBS reagents,
respectively. Pairs of peaks with 6-Da differences in which the
['*C]-NBS labeling was more intense than the ['?C]-NBS label-
ing were detected by MALDI-TOF/MS and identified by MS/MS
ion searching.

Results: Four pairs of peaks, m/z 1705-1711, m/z 1783-
1789, m/z 1902-1908 and m/z 2790-2796, were identified as

cytochrome ¢ oxidase Vb (COX6B), liver carboxylesterase 1
(CES1), carbamoyl-phosphate synthase 1 (CPS1) and superox-
ide dismutase (MnSOD), respectively. Furthermore, serum
MnSOD protein levels were significantly higher in NASH
patients than in simple steatosis (SS) patients. The serum
MnSOD levels tended to increase in parallel with the stage of
fibrosis.

Conclusion: The NBS labeling technique was useful to iden-
tify biomarkers. Serum MnSOD may be a useful biomarker
that can distinguish between SS and NASH.

Key words: 2-nitrobenzenesulfenyl, oxidative stress,
MnSOD, non-alcoholic steatohepatitis

INTRODUCTION

N SEVERAL LIVER diseases, including non-alcoholic
steatohepatitis (NASH) and chronic hepatitis C
(CHC), oxidative stress is a major pathogenetic event.
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Lipid peroxidation, free radical generation, CYP2E1
induction and mitochondrial dysfunction are known to
induce oxidative stress and contribute to the progression
of NASH and CHC.'” Therefore, oxidative stress
markers should be biomarkers that reflect the pattern
and strength of oxidative stress and disease progression.
Several oxidative stress markers for liver diseases includ-
ing 8-hydroxy-2’-deoxyguanosine (8-OHdG), superox-
ide dismutase (SOD) and thioredoxin are well known.
However, the clinical significance of these markers
has not been fully evaluated.** Thus, oxidative stress
markers that accurately reflect disease states and
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can be easily measured are necessary to accurately diag-
nose NASH or CHC.

In recent years, proteomic techniques, including 2-D
gel electrophoresis (2-DE), have been commonly
used to explore novel biomarkers. However, traditional
2-DE-based proteomic approaches are tedious and have
several limitations, including reduced sensitivity and
lack of quantitative results. Isotope-coded affinity
tagging (ICAT) and isotope tagging for relative and abso-
lute quantitation (iTRAQ) are the most commonly used
chemical isotope labeling methods and can be used to
address many of the limitations of 2-DE. In this report,
we examined a novel stable isotope labeling method, the
2-nitrobenzenesulfenyl (NBS) labeling method devel-
oped by Kuyama et al.” The NBS labeling method is
based on the specific binding reaction of the NBS reagent
to tryptophan residues within a protein, and the 6-Da
mass difference between ['*C]-NBS-labeled and ["*C]-
NBS-labeled peptides generates a mass signature for all
tryptophan-containing peptides.”®

Here, we explored novel oxidative stress marker can-
didates using the NBS labeling method and identified
four candidate oxidative stress markers in human
primary hepatocytes including MnSOD. Furthermore,
we verified the clinical significance of MnSOD as a diag-
nostic marker for NASH.

METHODS

Chemicals and materials

HE "*CNBS® STABLE isotope labeling kit-N was pur-

chased from Shimadzu Biotech (Kyoto, Japan).
Human primary hepatocytes (a monolayer of human
long-term hepatocytes), which were isolated from a
77-year-old woman, were purchased from Biopredic
International (Rennes, France). 4-Hydroxycinnamic
acid (CHCA) was obtained from Bruker Daltonics
(Bremen, Germany) and 3-hydroxy-4-nitrobenzoic acid
(3H4NBA) was purchased from Sigma Chemical (St
Louis, MO, USA). Sequencing-grade modified trypsin
was from Promega (Madison, WI, USA), and the pro-
tease inhibitor cocktail set III was from Calbiochem
(Darmstadt, Germany).

Cell culture, NBS labeling and identification
of NBS-labeled peptides

Human primary hepatocytes were cultured in a long-
term culture medium.” Confluent human primary hepa-
tocytes (~2 x 10° cells/12.5 cm?® flask) were incubated
for 24 h with phosphate buffered saline (PBS) or
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200 uM hydrogen peroxide (H,0,).'"" Cells were
washed and homogenized in 50 mM phosphate buffer,
pH 8.0, containing 1% protease inhibitor cocktail set
III. The NBS labeling was performed as previously
described.'*'? Briefly, both cell lysates (100 ug) treated
with PBS or H,O, were labeled with ['*C]- or ["*C]-NBS
under acidic conditions, respectively. After labeling,
the two respective conditioned protein mixtures
were denatured with urea and reduced with tris(2-
carboxyethyl)phosphine (TCEP) followed by alkylation
with iodoacetamide. NBS-labeled proteins were
digested with trypsin and eluted through phenyl
sepharose using a stepwise gradient of increasing aceto-
nitrile (10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%
and 50%) containing 0.1% trifluoro acetate. Next, the
NBS-labeled peptides were ionized by a combined
application of CHCA and 3H4NBA as described.'*"* The
mass spectral data were obtained by MALDI-TOF-TOF-
MS, Autoflex II TOF/TOF (Bruker Daltonics) in positive-
ion and reflectron mode. Pairs of peaks with a 6-Da
difference were identified by MS/MS ion searching using
tandem MS. The data set from the MS/MS ion was ana-
lyzed using the database search engine, Mascot (www.
matrixscience.com), to find the closest match with
known proteins/peptides in the database from the
Swiss-Prot website.

Western blot analysis

Equal amounts of cell lysates from human primary
hepatocytes (4 ng) were run on sodium dodecylsulfate
polyacrylamide gels and electroblotted onto polyvi-
nylidene fluoride membranes. The blots were probed
with anti-cytochrome ¢ oxidase VIb isoform 1 (anti-
COX6B), anti-liver carboxylesterase 1 (anti-CES1),
anti-carbamoyl-phosphate synthase [ammonia] mito-
chondrial 1 (anti-CPS1) and anti-MnSOD antibodies.
After incubating the membrane with the appropriate
horseradish peroxidase-conjugated secondary antibody,
the reactivity was visualized using an ECL chemilumi-
nescent detection kit (GE Healthcare Biosciences,
Tokyo, Japan).

Real-time reverse transcription polymerase
chain reaction (RT-PCR)

Total RNA was extracted from cells using ISOGEN
(Nippon Gene, Toyama, Japan) according to the manu-
facturer’s instructions. Samples were reverse-transcribed
using the PrimeScript RT reagent Kit (TAKARA Bio,
Shiga, Japan). Synthesized cDNA was amplified using
SYBR Premix Ex Taq II (TAKARA Bio) and analyzed by
StepOnePlus Real-Time PCR Systems and StepOne
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Table 1 Identification and quantification of 2-nitrobenzenesulfenyl-labeled peak pairs

Accession no.  Protein name Peak pairs [dentified sequences
("*C-"C, m/z)
P14853 Cytochrome ¢ oxidase subunit VIb isoform 1 1705-1711 NCWQNYLDFHR
P23141 Liver carboxylesterase 1 precursor 1783-1789 FTPPQPAEPWSFVK
P31327 Carbamoyl-phosphate synthase [ammonia], 1902-1908 GAEVHLVPWNHDFTK
mitochondrial precursor
P04179 Superoxide dismutase [Mn], mitochondrial precursor  2790-2796 FNGGGHINHSIFWTNLSPNGGGEPK

Bold and underlined characters highlight the tryptophan (W) residues in the identified peptide sequences.

Software ver. 2.0 (Applied Biosystems, Foster City, CA,
USA). The cycle conditions were as follows: one cycle at
95°C for 30 s followed by 35 cycles each at 95°C for 5 s
and 60°C for 34 s. To normalize the amount of total
RNA present in each reaction, the glyceraldehydes
3-phosphate dehydrogenase (GAPDH) gene was used as
an internal standard.

Serum samples and MnSOD enzyme-linked
immunosorbent assay (ELISA)

Serum samples were obtained from 20 healthy subjects,
15 simple steatosis (SS) patients and 29 NASH patients
after a thorough clinical evaluation. Signed informed
consent was obtained from each patient. The patients
were diagnosed at University Hospital, Kyoto Prefectural
University of Medicine (Kyoto, Japan) and Kagoshima
University (Kagoshima, Japan). The study protocol was
approved by the Ethics Committee of the Kagoshima
University Hospital, the Kyoto Prefectural University
of Medicine and the Miyazaki Prefectural Industrial
Support Foundation. Serum MnSOD levels were mea-
sured by a Human Superoxide Dismutase 2 ELISA
(ADFRONTIER, Seoul, Korea).

Statistical analysis

Differences among three groups were evaluated using
Kruskal-Wallis test followed by Dunn’s multiple com-

parison test. Correlation coefficients were calculated
by Spearman’s rank correlation analysis. A receiver-
operator curve (ROC) was constructed by plotting the
sensitivity and specificity (100 - specificity) for each
value.

RESULTS

HE NBS-LABELED peptides from human primary

hepatocytes were analyzed by MALDI-TOF/MS, and
73 pairs of peaks with 6-Da differences were detected in
all mass spectra. Among these pairs of peaks, 44 pairs had
a greater signal intensity in the H,O,-loaded sample
compared to the PBS-loaded sample (data not shown).
Among these 44 pairs of peaks, four peak pairs, m/z
1705-1711, m/z 1783-1789, m/z 1902-1908 and m/z
2790-2796, were identified as COX6B, CES1, CPS1 and
superoxide dismutase (Mn), mitochondrial (MnSOD),
respectively, by MS/MS ion searching (Table 1). The MS
spectrum of the m/z 2790-2796 pair and the MS/MS
spectrum of 2796 m/z (['*C]-NBS labeled; MnSOD) are
shown in Figure 1(a,b), respectively. Western blotting
and real-time RT-PCR revealed that the protein and
mRNA expression for each of these molecules increased
in human primary hepatocytes after H,O, loading
(Fig. 1c-e).

»

Figure 1 Typical MS spectrum and MS/MS spectra from a proteomic analysis. (a) MALDI-TOF/MS spectra of a pair of peaks,
2790-2796 m/z, and the relative intensities of the [*C]-2-nitrobenzenesulfenyl (NBS)-labeled peak compared to the ['*C]-NBS-
labeled peak. Relative intensities are the means of two independent values analyzed by Autoflex Il TOF/TOF. (b) MS/MS spectra of
2796 m/z ([13C]-NBS-labeled). From the detected MS/MS spectra, superoxide dismutase (Mn) mitochondrial was identified. (c)
Equal amounts of cell extracts (4 ug) from human primary hepatocytes loaded with 200 uM hydrogen peroxide (H,O,) for 24 h
were separated by sodium dodecylsulfate polyacrylamide gel electrophoresis and then immunoblotted with cytochrome ¢ oxidase
VIb isoform 1 (COX6B)-, liver carboxylesterase 1 (CES1)-, carbamoyl-phosphate synthase (ammonia), mitochondrial 1 (CPS1)-,
superoxide dismutase [Mn|, mitochondrial (MnSOD)- or B-actin-specific antibodies. (d) Quantitative representation of the western
blot data. The results have been normalized to B-actin levels and are expressed as the levels relative to untreated cells. The data are
the means of duplicate cultures. (¢) The mRNA expression levels of COX6B, CES1, CPS1, MnSOD and glyceraldehyde 3-phosphate
dehydrogenase (GAPDH) were measured by real-time polymerase chain reaction. The results have been normalized to GAPDH and
are expressed as the levels relative to untreated cells. The data are the means of duplicate cultures. PBS, phosphate buffered saline.
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Table 2 Characteristics of study subjects
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Simple steatosis NASH P-value
(n=15) (n=29)
Age (years) 43.2£14.0 60.8 £14.9 <0.001
Sex (male/female) 11/4 11/18 <0.05
Height (cm) 162.5+11.2 156.5+ 8.7 (28) 0.05
Bodyweight (kg) 693+ 11.8 69.2+15.2 (28) 0.58
BMI (kg/m?) 26.3+3.6 28.1+4.4 (28) 0.23
Diabetes (yes/no) 5/10 13/15 (28) 0.52
Hyperlipidemia (yes/no) 10/5 16/12 (28) 0.74
Hypertension (yes/no) 4/11 10/18 (28) 0.74
Hb (g/dL) 15.1%£1.8 144%+15 0.07
Plt (x10*/uL) 238+75 18.8+7.0 <0.05
AST (TU/L) 41.6+£20.2 69.4 £46.5 <0.05
ALT (IU/L) 83.1+53.1 94.6% 96.0 0.89
¥-GTP (U/L) 7534524 155.6 + 303.1 0.40
ChE (IU/L) 417.9+97.5 352.8+ 1355 <0.05
¥-Glob (g/dL) 1.27 £ 0.40 1.50£0.44 (24) 0.06
Total cholesterol (mg/dL) 209.2£45.8 204.8 £52.1 0.97
Triglyceride (mg/dL) 168.3+65.8 184.8 +168.3 0.45
BS (mg/dL) 119.1 £48.5 112.3+34.3 0.61
Ferritin (mg/dL) 190.0 £ 112.7 (14) 239.8+234.3 (22) 0.75

Values represent means + standard deviation for the indicated number of subjects. Significant differences between the mean values
(P < 0.05) were assessed by Fisher’s exact probability test (sex, diabetes, hyperlipidemia and hypertension) or Mann-Whitney's U-test

(other items).

Values in parentheses indicate the number of samples. Bold characters highlight statistically significant P-values.
ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body mass index; BS, blood sugar; ChE, choline esterase; y-Glob,
Y-globulin; y-GTP, y-glutamyl transpeptidase; Hb, hemoglobin; NASH, non-alcoholic steatohepatitis; Plt, platelet count.

The clinical characteristics of the SS and NASH groups
were not significantly different except for the average
age, platelet count (Plt), aspartate aminotransferase
(AST) and choline esterase (ChE) (Table 2). We exam-
ined the serum MnSOD levels in healthy subjects
(n=20), SS patients (n=15) and NASH patients
(n=29). There were no significant differences in
MnSOD serum levels between healthy subjects and
SS patients (Fig. 2a). In contrast, NASH patients had
significantly higher serum MnSOD levels than both
healthy subjects and SS patients (Fig. 2a). In addition, as
shown in Figure 2(b), the serum levels of MnSOD
tended to increase in parallel with the fibrosis stage. In
contrast, there was no correlation between the levels of
MnSOD and the activity grade of NASH (Fig. 2c). ROC
of MnSOD levels were constructed to distinguish NASH
(29 patients) from SS (15 patients) (Fig. 2d). The serum
MnSOD threshold level that was used to predict NASH
was calculated to be 71.8 ng/mL. At this threshold, the
sensitivity was 69.0% and the specificity was 80.0%. The
area under the ROC (AUC) for serum MnSOD levels was
0.760 (P=0.010). The ROC curves for Plt, AST and ChE,

© 2010 The Japan Society of Hepatology

which were significantly different between SS and NASH
(Table 2), were also constructed. As a result, the AUC
(P-value, threshold, sensitivity [%)], specificity [%]) for
Plt, serum AST and ChE were 0.733 (0.012, 19.4, 65.5,
86.7), 0.726 (0.015, 42.0, 65.5, 73.3) and 0.687 (0.044,
317.5, 48.3, 86.7), respectively.

DISCUSSION

N THIS REPORT, we used the NBS labeling method to

identify novel oxidative stress markers in hepatocytes
that can be used as diagnostic markers for NASH and
identified four candidate markers, COX6B, CES1, CPS1
and MnSOD, that were upregulated with H,O, loading
(Table 1, Fig. 1). Several recent studies have reported
novel approaches that combine the NBS labeling
method with 2-DE, high-performance liquid chroma-
tography (HPLC) and lectin column chromatographic
techniques.”'¢ In our present study, we identified only
four proteins, indicating that it may be necessary to
modify the current method by 2-DE and column chro-
matographic techniques to identify additional NBS-
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Figure 2 Clinical significance of serum MnSOD levels. (a) Serum MnSOD levels in healthy subjects and patients with SS or
non-alcoholic steatohepatitis (NASH). Serum MnSOD levels were measured by enzyme-linked immunosorbent assay. (b) Com-
parison between serum MnSOD levels and the fibrosis stage in SS and NASH patients. (¢) Comparison between serum MnSOD
levels and the activity grade in SS and NASH patients. (d) Receiver-operator curve for MnSOD. The differences among three groups
were evaluated using Kruskal-Wallis test followed by Dunn’s multiple comparison test. Correlation coefficients were calculated by
Spearman'’s rank correlation analysis. Bars indicate the median in the respective groups. AUC, area under the curve.

labeled peptides. In addition, further studies are needed
to identify novel biomarkers by other proteomic
techniques using serum samples from SS and NASH
patients.

COX6B, CPS1 and MnSOD are mitochondrial pro-
teins, and therefore may be indicators of mitochondrial
disorders that are induced by oxidative stress. CPS1 is

expressed primarily in the liver and small intestine and
is involved in the urea cycle.’” In galactosamine-induced
rat acute hepatitis, plasma concentrations of CPS1
increase up to approximately 100-fold for 24 h after
treatment.'® This may indicate that secreted CPS1 is a
serum marker for acute hepatitis. CES1, which is respon-
sible for detoxification of exogenous compounds such

© 2010 The Japan Society of Hepatology
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as esters, amides and thioesters, is also known to exist in
the serum. Therefore, CES1, like CPS1, may be a serum
oxidative stress marker.””? Additional studies are
needed to further evaluate the serum levels of these
identified proteins.

MnSOD primarily exists in the mitochondrial matrix
and eliminates reactive oxygen species (ROS) by cata-
lyzing the dismutation of superoxide radicals and
hydrogen peroxide."” Furthermore, MnSOD expression
was previously shown to increase after exposure to
hydrogen peroxide in rat hepatocytes.”! In addition,
obese mice were previously reported to have increased
hepatic H,O, levels and necrosis following an imbal-
ance between increased MnSOD, which forms H,0,,
and decreased glutathione activity, which detoxifies
H,0,.22 We found that MnSOD is potentially a novel
diagnostic marker of NASH that can be used to distin-
guish between SS and NASH. One of the mechanisms
contributing to increased MnSOD serum levels in NASH
might be the discharge of MnSOD from necrotic
hepatocytes. On the other hand, in the liver, several
pro-inflammatory cytokines, such as tumor necrosis
factor-o, interleukin-6 and interleukin-1f can act as
common inducers of NASH.?** Such pro-inflammatory
cytokines have been shown to induce MnSOD expres-
sion in liver tissues.” Furthermore, pro-inflammatory
cytokines induced the expression and secretion of
MnSOD in several cancer cell lines including hepatoma
cells.?*?” In our present study, the origin of MnSOD
produced in NASH and the precise mechanism of
increased serum levels of MnSOD in NASH patients
remain unclear. However, these reports may partially
support the mechanism of MnSOD production in
NASH. Further elucidation is necessary to clarify the
mechanism of MnSOD expression and production in
NASH.

Several reports have shown a relationship between the
enzymatic activity of MnSOD and non-alcoholic fatty
liver disease, NASH, liver cirrhosis and hepatocellular
carcinoma.”3' Ono et al. showed that MnSOD serum
levels were significantly increased in patients with
primary biliary cirrhosis compared to patients with
other liver diseases.*? However, the serum protein levels
of MnSOD in liver diseases have not been fully evalu-
ated. In addition, the enzymatic activity of serum
MnSOD was not different among the three groups and
this activity did not correlate with serum MnSOD levels
in our study (data not shown). The reasons for these
results are unclear. However, as shown in Figure 2(b),
serum MnSOD levels increased in parallel with the stage
of fibrosis in NASH. The increase in serum MnSOD

© 2010 The Japan Society of Hepatology
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levels also significantly correlated with the serum AST
levels (data not shown). These results indicate that
serum MnSOD might be a biomarker that reflects
hepatitic and fibrotic pathology. In addition, although
MnSOD levels should increase in patients with other
diseases including CHC, ROC analysis revealed that
serum MnSOD may be a more sensitive biomarker than
Plt, AST and ChE. We concluded that serum MnSOD is
a useful biomarker that can distinguish SS and NASH.
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Abstract

Background Hepatocellular carcinoma (HCC) has a high
mortality rate, and early detection of HCC improves patient
survival. However, the molecular diagnostic markers for
early HCC have not been fully elucidated. The aim of this
study was to identify novel diagnostic markers for HCC.
Methods Serum protein profiles of 45 hepatitis C virus
infection (HCV)-related HCC patients (HCV-HCC) were
compared to 42 HCV-related chronic liver disease patients
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without HCC (HCV-CLD) and 21 healthy volunteers using
the ProteinChip SELDI system. One of the identified pro-
teins was evaluated as a diagnostic marker for HCC in
patients with HCV.

Results  Five protein peaks (4067, 4470, 7564, 7929, and
8130 m/z) had p-values less than 1 x 107 and were sig-
nificantly increased in the sera of HCV-HCC patients
compared to HCV-CLD patients and healthy volunteers.
Among these proteins, an 8130 m/z peak was the most
differentially expressed and identified as the complement
component 3a (C3a) fragment. For HCV-HCC and HCV-
CLD, the relative intensity of this C3a fragment had the best
area under the ROC curve [0.70], followed by des-y-car-
boxy prothrombin (DCP) [0.68], lectin-bound alpha
fetoprotein (AFP-L3) [0.58] and AFP [0.53] for HCC. A
combined analysis of the C3a fragment, AFP and DCP led
to a 98% positive identification rate. In addition, the mea-
surable C3a fragment in some HCC patients was not only
significantly higher in the year of HCC onset compared to
the pre-onset year, but also decreased after treatment.
Conclusions The 8130 m/z C3a fragment is a potential
marker for the early detection of HCV-related HCC.

Keywords Hepatocellular carcinoma - Complement
component C3a - Serum proteomics - Serum biomarkers -
Proteinchip SELDI system - Hepatitis C virus

Introduction

Hepatocellular carcinoma (HCC) is reportedly the third
most frequent cause of global cancer-related deaths, and
the incidence of HCC is increasing worldwide [1, 2]. The
clearly established risk factor for HCC is chronic hepatitis
C virus (HCV) infection [3].
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