4) ZHEHLIES
TobaH42) vhinizs i LFEEE
ol BE E/LNVEY, ARV FEY FHT—N -
FASYR-FFIFINANBLARENTELHE, 1)
I25hy, RAPRASYCREYEREZND, HD
Vi, YAYFELABTOEGIZRRETH L,
HRLERTH L. BHERI0~30%, BHYMIIE »
ALATH 3. WThORMTELEILEED, R
EF—fiRBehTwEWY, BffALEEO2SREL
PEEBLEIATENTERTRETHS,
5) 0744097 Y REH
BO774LE) 3 ¥ RABFICGHEI ML L DI
i, ZrFoussvn, FHI-N IV IVESH,
FE2sa20Y Py, ARV, FHI=N - F4i3
N AFIUNA I AREH TN HDL. AN
YHEVYRT A2y, PR UREBABICH
TARBEL L CKERSEERRE(FDA) TREE L
TWAE—OEO7 LYY 3 ¥ RAMKIT, BAT
H2003EICRBENRTV S, KHIE, REEEELTH
BHOBEEN, FERETAZANLEFIZATTI—¥
Ik D5.DFCR zZ# s h, FHorviEEARKT
FUYFTIF—F LN FEL 70N EERSR
B, FHyz0) Y riilEESRTHVBERBELTT
FIVyRARKYFI—LILEIYTAF O T ILICER
ShERTZ. Shizky, BEEE - THEBEIER
Bh, HMEARTHRERETL, T 420>
FEAMERRELT, FEFFEALEARYTEZD
PEAE FE & eV BF L ORI T 728 3 8K
BAfTbhTwa, Tt aE, ERENMMGI» A
vs 424 H, P=00001), SHEREM (1454 A vs 11524
B, P=0126): LI BN LH - Twiz, HAET
12, EERABLORE LABUK 2 HRBS LS
FELEHELE ST S 2 HRESA TR TVEY,
#MEITF N FI283%, 200% TH D, BEHEMRMITISS
H, 84HTH o7z, EOHES &) MEEE ety bz
VWEESL, BB - BRAMICHTAERMELCERL
EHTHD. B, MWORSEH L OMACHEREMRE
HAEVEFHREL POy T4 v ¥ TEEEETLHEH
AtE, ERENLTV A,

6) EJLILEY

YILAEZREZTALAOA FREASFIZGE S
h, F#r3H44 20y, $ X3 REOERTERLR
L, DYFETLREEINTVS., IO TLS O
4 FRIEN L ER, RNEoRERTEE(RES) T2
TRk FMESRATRET S, Bmg/m'Eday 1, 8
tHBEETL3AMS LY AYSEVWERE, HER
$ELTIE, BRE BRBIAOMLENDDL, HBOEL
FTrLhof FRASHICALGRAZ L) e HEEER LI
BEEshTwd, BFRTH LBEORESER, 77—
A+ 4 vTI335~59%, tH ¥ FF4 ~LUETI16~
WUEBEENTWA T 3420 2, FFH2,
HEWVIEF LYY E i POEORHFE EOBBY, b
AV AT EOBEREEFRAGhTEN, BELE
MBEATETWA,

7) STEOAER

AEESTFEMNERBEELL T AV AT TAnESR
(lARH, BETCRMEZEELIOELTVA,
B, BREBERICTE26257TENBRESRIES N
Tkh, ToHEIBEFEELTVS.

FIAVL2 TR, FOHEHRIZLD, Hio{bEE
BEEOBATEVWERDRIBONTYE, LA2L, &
FTLBEAHMP L2 CHOHRG R 2BE T 220
EThHi EEREHFL I SFAVARTADOERES
{bE#EL b AV X 7ORBHES ML TREZOSH
PEIREhTWED, bFFAYIXTTH6(LESEN
DERBESLO2VWTRChETREN 2o e MR,
HERTAX BRET, FE23EN+ FFAVATT2E
G, SRS TARBHAEL I AV AT THA
TREL, ERtkE 2%, FEZ X ELEHICEE
+AERUAR E oEMTbR . BHER, FEH
AB73%, EXHAN0%LAEFERAETR» 2P
=002)s LA L, SRELFHMIZ, FEHHEF42
B, BABEBIRFEIFELITEDLLEINSL AL
FIZEHORSEFL, SEFNMLAEREEREOE
Ho7z(3050 Hvs 2028 A)e EHLEAERIRICIOVT
12, HEEE)FRERET S %IcAbNIA, EXH
ABRTIRALN Do, FFAVATTHH THEE
TraoTHLIEERE~NAA 2 F T2 HEOAYIEE
el ErBFETLIC L AN E LABESLE 2HRE



esEE

Tlid a4, & - BRASBOGMENI QOL £ #7F
LadbniEmicds T, FIAVATTRAT
BETMETAZER, HAROBFIIHLTIEFAL
BIREEICRHDSAZEETBLTEY, SHROELLE
BEEFLINLE,

3% X7 712 VEGF (vascular endothelial growth
factor) 2 ¥ =%y PE LAEHTHYH, KBBIZTT
OHREVHEENT VD, LMoV TIE, E210065
THER - EBASENSLE LA—RERELTA2 ) #
FELEANR LT TORBERI TR TEY, B
$(369% vs 21.2%), EHMELTFMM (118 vs 592 A,
NAF— F 1060, P<0001) &, <8y ZXw7/HHIZES
HHEFTRERTWS, AVADO BETI2, REi#iz—
REELELTFEY SN2~ VAT 7O TH
NTWwa, E210088 Lo bo—NvETFEREL
TWwiH, TREMELTARAL L THRELTHEEL
TWBANERLR D, AMEMAhRE02, AL ZEHE
Vs, 7oL ER - RN AT T T5my/kg BERE - AN
MKy L= 715me/kg FRABICDWT, BEHEM44 vs 55
vs 63%), EHEAFENM (B0 vs 87 vs 882 H)E, »
FThHYABIIAN VAT 7HESHCRELEEANE LN
Twa,

Lapatinib {3 HER1: HERZO W & &HEIcH L THE
FEHE2LO®HTEH), HER2EETFHMIBEOALNAR
AR E B A I TR RS TE S S
LAE SN TWwWA, Lapatinib 28 1 #IRFE L L T
5 L-RBTORMBITICT, 0%08HEL2ZHTY
Ao

% 7=, VEGF, PDGF (platelet-derived growth factor),
Kit, Flt3(FMSike tyrosine kinase-3) % E¥O ¥ F—¥ %
BETAA=F=TI}, TYrFHA42) R0 FH42
RS L TU%OBMESREZI LTS ©
Oz Y EBOEHFREHEFTH N, TOHBRIHE
pAZ (- 38

1. EifEEE
FIRLEMEEIC L ) pCROB O ERIITFHRAL
Tha#, pCROBLNEH o/, VWHWES nonpCR

EFEED LRI L) MENSHE. FI5, ER
BB, HER2BE¥#OEMIZ, FECoFL 7 FE LD
Ty 3L 2N 273 HrEELLIAZIILS
pCR A EMYE v, 29 LAERAT, HMHEICHE
OBRELZED, 2LIIHR) ¥ \BEBOBRFLTEDS
ok, FESEZLITALEW) S EIZDOW
THUAEE L v, WA{LESEICE T 2 B o R
FLL2WHEIZR, TOROERLEREL pCR &
FTOLOEFLEELLTENLEIC 2L EBbNIE.
7z, pCRA"B o horzBBIc, Wik#g: L LTkE
BB A5 HED, BANTIHBEIZIIEDLS
BLPALHRIVOR, L) HiionTit, £$625
BHEHOLEN DS,

%7z, ER - PgR + HER2BB#E O VWb 5 triple nega-
tive DEEFIE, FNECBE, FIAVARTIREDN
bW IEMNBEEOFIEE 2L FEMEREICZ LW
B, SRR ECHT A MENARE V. L L, tr-
ple negative $Lii2, {LERETOLOIHT L IEE
HHEEMAFTHAZL»rhEY, FHRIITATIE
BRI ER - BREZATEOICH S, -k 2 ITHE
(k& iz 51T 2 8H T2, triple negative FEFIZ non-
triple negative FEf(ZH# LT, MEICpCRA 5N
Twa(22 vs 11%, P=0034). LA LLA6, TO8
DOEZ - #2201 T triple negative THEICART
otz 72721, triple negative TdH - TH pCR OfF
HNAFEFIZ DV TIL nontriple negative & F#IZED
DA L HRENTWA. Triple negative @5
PLE# &85 basallike RIS FRFRTHAEZ EHA
EhTHED, BHATIIC ) LAEMCT 205802
HIMEERY S hTwv v, Basallike ORI
BRCABEBEALIME LTw AT ERER TS
D, 75FF7MH%4 L0 DNA EEE0ERIC L 5 EHE
HEIMELS L, ¥ 39T FF UL 0L
FHERTPTHE. T/ EVFIT, ANV XT
7, A=F =7, Dasatinib(F KL)% L D5 Fi#l
HERECOVWTHREERMTOATE), TOHR
bl UEL g

B 4 OEEFNC R G B L, (L3O RN
ALEEEASIZIR, So25ERBRETHETORRE
FLETHALEDNE, LLAE, T FFHA2Y



2zt A TOPO2A 5 wid, #¥4vicd+ 2 mi-
crotubule-associated protein tau 2 XiZ2oWT, £OF
By ERENTE TR, £/, BHOLR - EHEIC
HEL AENESEC-ENOMPREIZL Z2WZ 2,
BEOHAF»LOT Fu—F L SREERIHS -
TLA2L4DLEDMLE,

e, VL FOorBRARNEHHL, ARNAFERO
RELAMT IR S FEBICHT2EMEL LTK
HihTtwad, HEESRCEBAMNBRLATEC
EABHERL XHHRENT 5, ABCSG-128 k(2
MEi LT 2EEREASE R E LT, HALEE
NN TTOFEF 7=V THFA TS - LORE
EBL-BBTHLA, ARIZ/LFOYBOLRELR)
FLBHLTWS, PESF Y72 vETFAIOIY— 0
DEBIZoWTIE, ATACEREREIIRLZ Y, MENSE
ETCHERLTRIFEELAMTCLiIZTE 2>
oo LBLGAE, YL ForEEEnTaz iz,
EREFEEIIOWTIR, 2OVAS 26%ETEE22
EPRENTVLE (N F— FH0643, 95%EBE M0.46-
091, P=0011)s

ChET, RALEA7+A7+4— FHEITHS Clo
dronate (FFBXKE) 1oV TH, THR~OEFCEN
L-BEXw {22 &6 Diel 513, BHALEZ
A& L LT Clodronate 2 iRV ETRALS S, &
CHIVRERD) A/ 2ETE €I LEHELTS
b, 86 BUNOEB) A7 VETERHLZ LEERL
s L# L, Z@ Clodronate DBERIHMFIZ2nT
IMENHALZATH), ABOBERBOREL T
EDHEAFTHN AT, REbavwiEEBOY 22
ERERERIZERVELTYE, £, T25 0L
Fa—Tbh, A7+ A7+ 35— ki, HEANSOR
YA EETEEE), EBV A 2ET 284 0wE
LTwa, L3 T, VI ForBoESHRzR-
DWThH, SROLLL2MEFILELEDRA A,
ABCSG-128BO# Rt 1 20T ETHTA240 L
LTiEBIclT 5.

2. ETESAEERE

EESIZH L TOLEREOBHRIE, Bty
HHETE%v. HERBEBABIIHLTrF I AV L2~
RECABLENTHLY, FRADRETORK
B AVATTHSRBRIERSBIARL U LAR
EBOYAZFBVETELDbHA. LitdaT, &
SOERBRIERL TREBSHATITEELS)
HRSLETH D, HRATIR, BEBICHLTERY
ZEWRERL L, FHLTIFH T =% Lok
HBEHPTORTVE N ) AZERICT LTI,
FRMLREBHOTREFIAERH SN THY, prelimi
nary B 7 —F# Tith A, BHICL) BEEOEE
Wi HRTWB, —%, Lapatinib 2ANFFTH B8
MmARMMOBRSTTETH D, REBIZHT L2810
WMEShTY3,

EITHREABO(LEREL, life-threatening 2 K%
BRVEYREFAEEOBSICEB S N BA, life
threatening Tt A VAIHEBIGET LTV 2B &% LI
12, {ESEMEOME (CH L THIE R L, 4, #T
BRLEOLERER—RIZIIFREHES 2V BRE
BEHEERVELZVIAEN ST ZONERTSE
B, EMICHINREEERIEVWEIBSATHS
BlXicid, wo X THRT<EH, v SMEsEL
AIENBB, TOLHI, LEREOMELT RS
BHizoe TR IEBRT<EMEIEET 2. #%d
AV TFEPNEIIRBRTLIE= 2 Y AFLOM
ENEzhi,

FILLRH T ERERAMOTFRFHETFELT,
circulating tumor cells(CTC)#%5EH ShTw3, B
ORETIZ, ERMAETOCTC FENENM, 247
HMEFHTA2BLLE-BTTHILAESh TV,
i, HRMROEZ=Y )y ELTORRELREE
NTETEY, TOB/RIMPFELTVE,

(MHEEZE - BB & FHEN



1)

2)

gty

Goldhirsh A, Wood WC, Gelber RD, etal : Progress and promise ; Highlights of the international expert consensus on the
primary therapy of early breast cancer 2007. Ann Oncol 18 7 1133-1144, 2007
Hortobagyi GN : Treatment of breast cancer. N Engl ] Med 339 © 974-984, 1998

3) Early Breast Cancer Trialists' Collaborative Group(EBCTCG) : Effects of chemotherapy and hormonal therapy for early

4)
5)
6)

breast cancer on recurrence and 15-year survival } An overview of the randomised trials. Lancet 365 : 1687-1717, 2005
Sachelarie I, Grossbard ML, Chadha M, etal : Primary systemic therapy of breast cancer. Oncologist 11 : 574-589, 2006
Gliick S : Adjuvant chemotherapy for early breast cancer ; Optimal use of epirubicin. Oncologist 10 : 780-791, 2005
Laurentiis MD, Cancello G, D' Agostino D, et al : Taxane-based combinations as adjuvant chemotherapy of early breast can-
cer ; A meta-analysis of randomized trials. ] Clin Oncol 26 © 44-53, 2008

7) JonesSE, Savin MA, Holmes FA, etal : Phase II trial comparing doxorubicin plus cyclophosphamide with docetaxel plus

8

9)
10)
11}
12)
13)
14)
15)

16)

cyclophosphamide as adjuvant therapy for operable breast cancer. ] Clin Oncol 24 © 5381-5387, 2006

Pritchard KI, Shepherd LE, O'Malley FP, etal : HER2 and responsiveness of breast cancer to adjuvant chemotherapy. N
Engl ] Med 354 : 2103-2111, 2006

Hayes DF, Thor AD, Dressler LG, et al : HERZ and response to paclitaxel in node-positive breast cancer. N Engl J Med
357 © 1496-1506, 2007 3
O'Shaughnessy ], Miles D, Vukelja S, et al : Superior survival with capecitabine plus docetaxel combination therapy in
anthracycline-pretreated patients with advanced breast cancer ; Phase Il trial results. ] Clin Oncol 20 : 2812-2823, 2002
Mano M : Vinorelbine in the management of breast cancer ; New perspectives, revived role in the era of targeted therapy.
Cancer Treat Rev 32 ! 106118, 2006

Toi M, NakamuraS, KuroiK, etal ! Phase I study of preoperative sequential FEC and docetaxel predicts of pathological
response and disease free survival. Breast Cancer Res Treat 110 © 531-539, 2007

Paik S, Shak S, TangG, et al : A multigene assay to predict recurrence of tamoxifen-treated, node-negative breast cancer.
N Engl ] Med 351 . 2817-2826. 2004

Van De Vijver MJ, He YD, Van't Veer L], etal ! A gene-expression signature as a predictor of survival in breast cancer,
N Engl ] Med 347 ! 1999-2009, 2002

Gonzalez-Angulo AM, Hortobdgyi GN, EstevaF] ! Adjuvant therapy with trastuzumab for HER-2/neu-positive breast can-
cer. Oncologist 11 & 857-867, 2006

Miller K, WangM, Gralow ], etal : Paclitaxel plus bevacizumab versus paclitaxel alone for metastatic breast cancer. N
Engl ] Med 357  2666-2676, 2007



Ir AR

KEY WORDS

[ Pl

[ RS V8 o 4o g
@737 =7
@~iiv xS

Molecular target

therapy of breast cancer.
Kosuke Ka\u.alu:hi
Hiroyasu Yamashiro (Ej¥)
Masakazn Toi(#2§¥)

WA EESHBARILRAH

AN O HIRT

RS0 RS S

WO ST, ik kEFE, P HEM

[ C & [

GFFEOHEEL IEEROBEEDT
FEF=Yo b LIERETHS.
P2 A AT 7ORIIST|NT, 748
Fo TN X2 THBBLES

WE, ARTH BSAER2EXICE
TLEzLEMBEAI2Eha LI
o TETWD, FRATIAFLAMRIC
A TROERORYE, BEIE
ThOBEREL Y E2HITRICER
T4,

iy

]
(=

d-'

1. FSRAYZXRTD
RIREDRFA

b5 AY X=7I2, HER2 (human
epidermal growth factor receptor 2) @
MR F AL vz L TR E N7
JAEEE/ 20—+ EEDS) @
HE#SHI e FREFYOT) ¥ F
HEHIcBRALLE MERETS A,
HERZEBEFLBIIH T 2B BEL L

TOFFAY AT TOHRIZEKE S
Lz fib i /-B-31 FBR/N9831 LR,
BCIRG 006E.58, FinHerSUEBEPLHEFA
LBMLAHERA RBLE Vo RHE
BEFSAS BV TERHEATENE
WE MBI SEL LTHILLTYS
[ﬁ;'-"’-' .-._Fﬂ'ﬁ*hfk&iﬁ»r?)itti:ﬁf
FhfEICHLTIRIAL DRBEER
PHEEASCEESNDEELIZHLMNEC
BoTw(bntBbhd hult
OFBWHERBIZz P —S o
PEBEEl cnkBOEMCEREIC
i 2AYCRMLTIIZSIZ58®D
BHPLETH D,

ASCO (American Society of Clinical
Oncology) 4 FF34>TiRb3 A%
A=7xERT IR REERES
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BCIRG 006 0.67 0.66
DCzH p<0.0003 p<0,0017
FinHer 232 3F 0.42 0.41
D or V+H—FEC p<0.01 p<0.07
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Abstract

Backgrounds: Prognostic factors are defined as biological or clinical measurement associated
with overall survival and/or disease-free survival. Previous studies have shown that patients with
estrogen receptor (ER) positive cancers have a better prognosis than patients whose cancers do
not have these receptors.

Methods: This study investigated the assessment of varidbles in defining prognosis of 742 breast
cancer women with pathological stage (pTNM) I-lll diagnosed between 1980 and 2005 at the Kyoto
University Hospital in Japan, by age, dlinical stage (cTNM), pTNM, the numbers of positive lymph
nodes (pN), and ER status,

Results: Multivariate analysis demonstrated that pTNM and ER status were the independent
prognostic factors for overall survival, and that pTNM and pN were the independent prognostic
factors for disease-free survival. For the 0- to 2-year interval, the hazard of recurrence was higher
for the ER-negatve patlents than the ER-positive patents, and beyond 3 years the hazard was
higher for ER-positive patients.

Conclusion: The present study confirmed the previous reports which showed favorable
prognosis of the patients with lesser pTNM or positive ER status. A reversal of recurrence hazard
rate between ER positive and negative breast cancer patients beyond 3 years after operation was
detected. The fact may indicate the importance of long term adjuvant hormone therapy for ER
positive cancer patients, :
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Background

A prognostic factor is defined as a biological or clinical
measurement that is associated with overall survival and/
or disease-free survival [1]. The knowledge of prognosis
forms an integral part of the decision-making process in
medicine |2]. Moreover, prognostic factors are important
in the treatment of cancer to help identify subgroups of
patients who may need more aggressive approach to ther-
apy [3]. Further, prognostic factors also play a critical role
in designing clinical trial as stratification and allocation
factors [4]. Prognostic factors, i.e., those that predict the
risk of recurrence or death from breast cancer, indude
stage, number of positive axillary nodes, tumor size, lym-
phatic and vascular invasion, the estrogen-receptor (ER)
and progesterone-receptor (PR) positivity, and HER2/neu
gene amplification |3.5]. We previously reported that the
recent advance of the survival rates in breast cancer
patients may be due to the rational development of treat-
ment |6]. In order to assess the independent value of var-
iables in defining prognosis, in the present study, we have
investigated the survival of 742 breast cancer patients with
pathological stage (pTNM) I-111, by the age, dinical stage
(cTNM), pTNM, the numbers of positive lymph nodes
(pN) and ER status.

Methods

Patients

742 female beast cancer patients aged between 21 and 80
with stage 1-111 of pTNM were selected from the patients
treated at Kyoto University Hospital in Japan from 1980
to 2005, Based on the section 2 in chapter 1 of Japanese
ethical guidelines for epidemiological research

hup:www.niph.gojp/english2/english _ver/ethical-gl/
guide lineshtm, this study was exempt from ethical
approval under Japanese law and guidelines. Moreover,

all treatments for breast cancer were undertaken with
informed consent and consents were also taken to con-
firm cancer diagnosis. These patients underwent surgery
with axillary lymph node dissection. The operation meth-
ods were classified into three groups: breast conserving
surgery, modified radical mastectomy, and standard radi-
cal mastectomy. All the patients with breast conserving
surgery received radiation therapy. Staging of ¢cTNM and
PTNM was evaluated according to UICC stage [7].
Number of lymph node metastasis and ER status of the
primary tumors were analyzed by staff members of the
Department of Pathology at Kyoto University Hospital.
Using immunchistochemistry on the whole series of
tumors, they assessed estrogen receptor (ER) status in a
standardized way. In our institute, the pathologists rou-
- tinelyhave examined the ER status of tumors by using the
immunohistochemistry since the 1980s. The contents of
treatments for breast cancer patients were previously
described [6]. According to the years of surgery the
patients were grouped into two cohorts: period 1 (1980-

http:/Awww.biomedcentral.com/1471-2407/8/323

1989) and period 11 (1990-2005). In period I, modified
radical mastectomy with lymph node dissection was
included. In this period, breast-conserving surgery was not
performed, because it was not recognized to be the pre-
vailing method in Japan. In period II, breast-conserving
surgery was the wreatment of choice for women with rela-
tively small breast cancers during this past decade in
Japan. In our institute, all patients with breast-conversing
surgery received radiation therapy. In the treatment stage
I, 11, 11IA, and operable stage 11IC breast cancer, breast-
conserving surgery or modified radical mastectomy with
lymph node dissection and with or without breast recon-
struction surgery was included. In the treatment of stage
IIIB and inoperable stage 1IC breast cancer, systemic
chemotherapy, or systemic chemotherapy followed by
surgery, with lymph node dissection followed by radia-
tion therapy were included. If necessary, additional sys-
temic therapy such as chemotherapy, hormone therapy,
or both were given. Moreover, if necessary, adjuvant ther-
apy such as systemic chemotherapy (per os only) with or
without hormone therapy (tamoxifen or tremifene) was
included. The patients received adjuvant chemotherapy
with LH-RH agonist after 2001, cyclophosphamide, epiru-
bicin and 5-fluorouracil (CEF) or Cyclophosphamide,
methotrexate and 5-fluouracil (CMF) regimen after 2002,
and rational developers such as taxane, trastuzumab, or
aromatase inhibitor therapy after 2004.

Statistical analysis

Disease-free survival was defined from the operation day
to the identification date of recurrence of cancer or death
from any cause, and overall survival was defined from the
operation day to death from any cause. Survival curves
were estimated with the Kaplan-Meier method. To iden-
tify prognostic factors independently associated with the
overall survival or disease-free survival and to estimate the
hazard ratios, the Cox proportional hazard model was
applied. Two-sided p <0.05 was regarded as statistically
significant. The statistical analysis was conducted with
SPSS version 11.0 statistical software.

Results

Patient Characteristics

Patient characteristics are summarized in Table 1. The
medianfollow-uptime of the investigated period in this
study was as same as the median follow-up time forsurviv-
ingpatients (5.7 years).

10-year averall survival

The 10-year overall survival rates classified by age, cTNM,
pTNM, pN, ER status and types of breast surgery are
shown in Table 2. Figure 1 shows the overall survival
curves in ER-positive and ER-negative patients.
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Table I: Patient characteristics (n = 742)

number =

Gender

fermale 742 100

male ] 0

<35 (21-34) s 4.7

35-54 337 454

2 55 (55-91) k] 49.9
cTNM stage

Stage | 197 6.6

Stage |l 452 60.9

Stage Il 93 125
pTINM stage

Stage | 189 85

Sage ll 397 535

Sage il 156 1.0
pN

pNO 412 56.9

pNI 189 55

pi1 -] 1.9

pN3 41 58
ER status

negative 2% 3.1

positive 452 60.9
Breast surgery

Breast conserving surgery 305 41.1

Modified radical mastectomy 425 57.8

Standard radical y 8 1l
10-year disease-free survival

The 10-year disease-free survival rates classified by age,
¢INM, pTNM, pN, ER status and types of breast surgery
are shown in Table 3, The approximate 10-year disease-
free survival between ER positive and negative patients
was reversed (Figure 2). According to age, cTNM, pTNM
and pN, the reversal of disease-free survival was not
detected in the present study (Table 3).

Estrogen receptor status

Because beyond 10 years hazard had increased statistical
errors, we investigated the annual hazard of recurrence
until 10 years after operation. For the 0- to 2-year interval,
the hazard of recurrence was higher for the ER-negative
patients than the ER-positive patients, and beyond 3 years
the hazard was higher for ER-positive patients (Figure 3).
Figure 4 shows that the overall survival of ER-positive can-
cer patients was increased by adjuvant hormone therapy
(p = 0.009). Moreover, amang 452 ER-positive cases, at 1
year after surgery, the hazard of recurrence was higher for
the patients with adjuvant hormone therapy than the
patients without adjuvant hormone therapy. but between
2 and 4 years, the hazard was higher for the patients with-
out adjuvant hormone therapy (Figure 5).

hitp:/Awww.biomedcentral com/1471-2407/8/323

Prognostic factor analysis

Age (<35; 35-54; 2 55), cTNM (stage I-111), pTNM (stage
I-111), pN (pNO, pN 1, pN2, pN3), ER status (negative, pos-
itive, unknown), and types of breast surgery (breast con-
serving surgery, modified radical mastectomy, radical
mastectomy) were analyzed as potential prognostic fac-
tors by the Cox proportional hazard model. Both univari-
ate analyses to determine prognostic factors associated
with overall survival and disease-free survival that the fea-
tures with p < 0.05 were 5 features: [TNM, pTNM, pN, ER
status, and type of surgery (Table 2 &3). The impornant
prognostic factor associated with overall survival deter-
mined by multivariate analyses with backward variables
selection were 2 features: pTNM and ER status (Table 4).
The important prognostic factor associated with disease-
free survival determined by multivariate analyses with
backward variables selection were two features: pTNM
and pN (Table 4).

Discussion

Tumor staging systems provide information abourt extent
of disease that can be used to guide treatment recommen-
dations and provide estimates of patient prognosis. It is
well known that pathological stage is the most significant
independent prognostic factor for determining survival in
breast cancer [8]. Our study documents the fact that path-
ological stage is the independent prognostic factor for
both overall survival and disease-free survival.

Many studies have shown that women with ER positive
cancers have a better prognosis than patients whose can-
cers do not have this receptor [9,10]. In this study cohort,
ER status were the independent prognostic factors for
overall survival by the multivariate Cox regression analy-
sis, but ER status did not affect disease-free survival (Table
3 &4). Nomura et al. | 11] previously reported thatin a ret-
rospective multicenter study to investigate the ER status in
primary breast cancer with patient prognosis, 3,118
patients with operable breast cancer (stages I-1lI) were
investigated from ten hospitals in Japan who underwent
surgery from Ociober 1972 to December 1982, and that
Cox's multivariate analysis showed that overall survival,
but not disease-free survival was affected by ER status.
They speculated the possibility that this was due to the
longer postrelapse survival in patients with ER-positive
cancer based on the effectiveness of endocrine treatment.
Preceding paper has reported that the patients of positive
ER status enjoyed benefits from the recent development of
breast cancer treatments [6]. In fact, the present study
showed that the overall survival of ER-positive cancer
patients was increased by adjuvant hormone therapy (Fig-
ure 4).

Hortobagyi et al. [12] previously reported that the disease-
free survival in estrogen receptor (ER) positive and/or pro-
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Table 2: The |0-year overall survival rates and univariate Cox regression analysis
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Factors overall survival rates Hazard rato Log-rank test
p-value
10-year (%) 95% Che 95% Cl*

<35 £9.6 57.7-81.5 1.00 - 0.30
35-54 78.1 75.2-81.0 0.69 0.30-1.59
255 734 £9.9-77.0 0.50 0.39-2.08

cTNM
Stage | B5.7 B1.3-50.0 1.00 - <0.001
Sage i 758 73.1-785 32 1.31-4.09
Suage Il 545 46.9-62.0 485 155-9.22

pTNM
Stage | 894 85.8-93.1 1.00 - <0.001
Stage I BI.7 79.1-84.4 10 1.10-4.03
Stage Il 464 40.8-51.9 7.7 4.08-14.8

pMN
pNO B&7 84.2-89.1 1.00 - <0.001
pNI 764 72.1-80.7 1.74 1.08-2.82
ph2 46.6 39.7-534 525 3.34-827
pN3 382 26.9-49.5 534 3.01-9.47

ER status
MNegative 710 67.7-74.3 1.00 - 0012
Positve 795 76.5-82.5 0.63 0.44-091

Breast surgery
Breast conserving surgery 76.1 71.2-81.0 1.00 . 0.093
Modified radical mastectomy 762 73.7-78.7 1.31 0.B4-2.04
Standard radical mastectomy 19.1 229-3158 409 | 57-10.64

* Cl: Confidence interval,

gesterone receptor (PgR) positive patients was higher than
that in ER/PgR negative patients until 5 years after admin-
istration of the state-of-the-art adjuvant therapy, however,
the disease-free survivals between these groups was

1.0 =

_— ER positive (452)

ER negative (290)

Survival probability
o

2

0.0

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Years since time of surgery

Figure |
Overall survival curves in ER-positive and ER-nega-
tive patients. (Number) = number of patients. p = 0.0/2.

reversed after 5 years. Saphner et al. [13] reported that
compared with ER negative patients, ER positive patients
had lower annual hazard of recurrence until around 3.5
years after surgery, but thereafter higher. In the present
study, Figure 3 shows that a positive ER status was associ-
ated with a lower hazard of recurrence in the first 2 years
after surgery, but a higher hazard of recurrence from years
3 10 10. [14). Resulis from the EBCTCG meta-analysis of
systemic treatment of early breast cancer by hormone,
cytotoxic, or biologic therapy methods in randomized tri-
als involving 144,939 women show a highly significant
advantage of 5 years versus 1 to 2 years of tamoxifen with
respect to the risk of recurrence [14). In the present study,
in ER-positive cases, between 2 and 4 years after surgery,
the hazard of recurrence of patients without adjuvant hor-
mone therapy was higher than the patients with adjuvant
hormone therapy (Figure 5). It is noteworthy that this
observation emphasizes the importance of adjuvant hor-
mone therapy for ER positive cancer patients beyond 3
years after operation. Moreover, comparing with the 10-
year- survival rate between ER-positive patients with or
without hormone therapy and ER-negative patients (Fig-
ure 1 &4), the survival rate between ER-positive patients
without hormone therapy and ER-negative patients was
similar, but the adjuvant hormone therapy led about 13%
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Table 3: The | 0-year disease-free survival rates and univariate Cox regression analysis

Factors disease-free survival rates Hazard rade Log-rank test
pvalue
10-year (%) 9%B%Clr 95% Cls
Age
<35 470 333407 1.00 - 049
554 590 55.7-614 o 0.50-1.64
55 631 594667 0.90 0.50-1.63
cTNM
Stage | 714 67.3-77.6 1.00 - <0.001
Seage || 60.9 58.0-63.9 205 1.45-2.91
Stage |l 31s 248-382 503 336752
pTNM
Stage | 81.7 774-859 1.00 - <0.001
Stage Il 675 64.4-705 218 1.47-3.24
Stage Il 177 13.1-22.4 7.66 5.13-11.43
pN
piNO 766 738-795 1.00 - <0001
piNI 564 516612 1.88 1.36-2.53
pN2 155 103-20.7 575 422-783
phN3 28 1&6-37.1 488 328732
ER sams
Negative 598 564632 1.00 - 0.183
Positive 600 566634 083 0.63-1.09
Breast surgery
Breast conserving surgery 59.1 54.1-640 1.00 - 0,007
Modified radical mastectomy 61.5 587643 1.14 0.86-1.52
Standard radical mastectomy MDD - 134 1.76-633
* Cl: Confidence interval.® ND: not determined.
1.0
4
A2 Ka :
8 ‘ TN ER negative (290)
2 e ER positive (452) ﬁ il 4 o N
B ER positive (452)
E 6 - 08 o
E — g 3 ; \ "
R ER negative (290) E - Woor” T / N A
£ g —~ Y
= 0 _ (= L L 4
7 & k
2 i "
0.00
0.0 ¢ & 2 3 4 8% 6 7 ¥ 910
Yi ince time of surgery
0 2 46 8§ 1012 1416 18 20 22 24 26 g
Years since time of surgery Positive 452 408 316 244 206 168 140 120 97 B84 M
Negutive 290 256 212 177 161 140 121 102 87 71 &2
Figure 2

Disease-free survival curves in ER-positive and ER-

0.1

negative patients. (Number) = number of patients. p =
8.

Figure 3

Annual hazard of recurrence of patients separated by

ERstatus. (Number) = number of patients.
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Figure 4

Overall survival curves in ER-positive patients with
and without adjuvant hormone therapy. (Number) =
number of patients. p = 0.009.

survival gains. Therefore, this fact also suggests adjuvant
hormone therapy may have more imponant roles in the
treatment. In addition, the disease-free survival at 10 years
after surgery between ER positive and negative patients
was reversed (Figure 2). This may be related to the fact that
the percentage of number of patients who received adju-
vant hormone therapy in ER positive patients between
1980 and 1991 (11/84: 13%) was smaller to that between
1991 and 2005 (170/368: 46%), because of reasons
including poor understanding of modem treatment for
adjuvant chemotherapy, the cost for drugs, and so on, On
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Figure 5

Annual hazard of recurrence of ER-positive patients
separated by adjuvant hormone therapy. (Number) =
number of patients.
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Table 4: Multivariate Cox regression analysis for overall survival
and disease-free survival.

Factors Overall survival
Hazard rado 95% Cl» p-value

pTNM

Stage | 1.00 -

Stage Il 205 1.07-3.94 0.03

Seage Il 8.09 4.24-1543 <0.001
ER status

Megative 1.00 E

Positive 057 0.40-0.82 0.002
Factors Disease-free survival

Hazard ratio 95% Ci» p-value

PTNM

Stage | 1.00 -

Scage ll 1.87 1.12-3.11 0.017

Stage Il n 1.59-8.70 0.002
pN

pNO 1.00

pNI 1.49 1.01-2.20 0.044

pN2 247 1.14-5.34 0.022

pN3 1.91 0.83-4.39 0.129

* Cl: Confidence interval

the other hand, the current recommendation is that adju-
vant tamoxifen be discontinued after 5 years in all patients
as current standard therapy, because there was a trend
toward a worse outcome associated with a longer duration
of treatment [15]. Further analyses may be needed to dlar-
ify the optimal duration of adjuvant hormone therapy in
operated breast cancer patients.

Traditional prognostic factors, i.e,, those that predict the
risk of recurrence or death from breast cancer, include
number of positive axillary nodes |3]. It has been reported
that the pN is the most important prognostic factor affect-
ing disease-free survival and overall survival in operable
breast cancer patients [2]. However, our study suggested
that pN is the independent prognostic factor for disease-
free survival, but not for overall survival. The patients with
axillary lymph node metastasis have received chemother-
apy, hormonal therapy or both. Over the past 20 years,
various systemic adjuvant therapies have been studied to
improve survival |6]. Therefore, there may be a possibility
that the other factors such as these therapies may affect the
overall survival more stronger than pN, although further
investigations are needed to clarify this matter.

The univariate Cox regression analysis for overall survival
and disease-free survival demonstrated that the hazard
ratio of patients with breast conserving surgery was lower
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than that of patients with standard radical mastectomy
(Table 2 &3). This fact suggests that breast conserving sur-
gery with radiation therapy may provide not only cos-
metic benefit but also bemer prognosis, although
chronological change of breast cancer treatments may
affect the survival rates.

In conclusion, the present study presented the data of the
long term survival of pathological stage I-11I patients with
breast cancers at our institution. For the 0- to 2-year inter-
val, the hazard of recurrence was higher for the ER-nega-
tive patients than the ER-positive patients, and beyond 3
years the hazard was higher for ER-positive patients. Addi-
tionally, disease free survival 10 years after operation was
reversed between ER-positive and negative patients.
Therefore, the fact may indicate the importance of long
term adjuvant hormone therapy for ER positive cancer
patients.

Abbreviations
¢TNM: clinical stage; ER: estrogen receptor; pTNM: patho-
logical stage; pN: positive lymph nodes.
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Adipogenesis Induced by Human Adipose
Tissue—Derived Stem Cells

Wakako Tsuji, M.D.," Takashi Inamoto, M.D., Ph.D.,? Hiroyasu Yamashiro, M.D., Ph.D.,
Takayuki Ueno, M.D., Ph.D.," Hironori Kato, M.D., Ph.D.," Yu Kimura, M.Eng.?
Yasuhiko Tabata, Ph.D., D.Med.Sci., D.Pharm.,® and Masakazu Toi, M.D., Ph.D.

Adipose tissue—derived stem cells (ASCs), including preadipocytes, may play an important role in de novo adi-
pogenesis and are expected to be a useful external source of cells for adipose tissue engineering. In this study, we
examined in vivo adipogenesis up to 24 weeks after implantation, induced by human ASCs that were isolated from
adipose tissues and expanded in vitro. ASCs proliferated in vitro in the presence of basic fibroblast growth factor
(bFGF), and the number of cells increased by more than 1000-fold at the fourth passage. The ability to differentiate
into mature adipocytes was maintained up to the third passage. We incorporated designated numbers of third-
passage-expanded cells into a type I collagen scaffold and implanted them into the back of nude mice with or
without controlled-release bFGF. After the implantation of 2x10° ASCs with controlled-release bFGF, the greatest
cross-sectional surface area of adipose tissue in the scaffold was 1.19mm? at 12 weeks and 2.14 mm? at 24 weeks.
About 2x10° ASCs with controlled-release bFGF was the best condition for total adipogenesis. Immuno-
histochemical analysis with antihuman vimentin antibody showed that the area of human-origin adipose tissue
was maximum in the group with 8x10® ASCs incorporated in a scaffold at both 12 and 24 weeks; The amount of
human-origin adipose tissue increased in all groups with implanted ASCs from 12 to 24 weeks. Only trace of
human-origin adipose tissue was observed in other groups implanted ASCs. Our results show that human ASCs
not only function as progenitor cells for in vivo adipogenesis, but also induce de novo adipogenesis for long period.

Introduction including severe pain, morbidity, and a low yield.'® Adipose
tissue~derived stem cells (ASCs) can be isolated from colla-

REAST CANCER 15 THE MOST COMMON CANCER in women, genase digests of adipose tissue. Various kinds of term have

and surgery remains one of the main treatments. Breast been used for this cell population, for example, adipose-
surgery results in deformity of the breast and negatively derived stem/stromal cells, adipose-derived adult stem cells,
affects patients’ quality of life. Perforator flaps or silicone  preadipocytes, processed lipoaspirate cells, and adipose mes-
implants have been used for breast reconstruction, but each enchymal stem cells. The International Fat Applied Tech-
has advantages and disadvantages. Several trials of autolo- nology Society reached a consensus to adopt the term
gous adipose tissue transplantation for breast reconstruction  “adipose-derived stem cells” to identify the isolated, plastic-
resulted in a 40-60% reduction in adipose tissue volume be-  adherent, multipotent cell population.’! ASCs also can
cause of insufficient vascularization.' differentiate into adipogenic, osteogenic, myogenic, and
Recent studies in tissue engineering indicate that cell pro- chondrogenic lineages similar to M5Cs.!* Moreover, a com-
liferation requires an appropriate cell source, scaffold, and  parison of MSCs and ASCs from the same patient showed no
microenvironment, including growth factors.”® The ideal cell  significant differences in the yield of adherent stromal cells,
source for tissue engineering must have self-renewal capa- growth kinetics, cell senescence, multilineage differentiation’
bility and immunocompatibility.” Mesenchymal stem cells capacity, or gene transduction efficiency.’ Gene array analysis
(MSCs) isolated from bone marrow stroma can differentiate  revealed that less than 1% of genes were differentially ex-
into adipogenic, osteogenic, myogenic, and chondrogenic pressed between ASCs and MSCs. ASCs were superior to
lineages. However, the procurement of cells from bone mar- MSCs with respect to maintenance of proliferating ability.’*
row that are suitable for clinical use has several drawbacks, The fraction of preadipocytes contributing to adipogenesis

1 P
Department of Breast Surgery, Graduate School of Medicine, Kyoto University, Kyoto, Japan.

“Department of Breast Surgery, Kitano Hospital, The Tazuke Kofukai Medical Research Institute, Osaka, Japan.

*Institute for Frontier Medical Sciences, Kyoto University, Kyoto, Japan.
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differs among and ages. In humans the fraction is 1% in
children and less than 0.1% in adults ** Human adipose tissue
is abundant and can be obtained more safely and easily under
local anesthesia or at breast surgery than bone marrow cells.

During differentiation into mature adipocytes, preadipo-
cytes express several types of extracellular matrix (ECM)
proteins, including fibronectin, laminin, and types I, TI, IV, V,
and VI collagen. A fibronectin network develops initially, and
a type I collagen network is formed last. These ECMs allow
preadipocytes to differentiate into mature adipocytes.® In
response to adipogenic stimulation, ASCs form tissue sheets
harboring lipid-filled adipocytes embedded into an abundant
hurman ECM."7 In vito adipogenesis depends on the type of
ECM."® Type collagen has been widely used as a scaffold for
adipose tissue engineering'**? because of its porous struc-
umadipocg::smadﬂyadheremandyowmrypelcol-
lagen scaffolds.” An in vitro study reported a higher rate
of adipogenic differentiation with type I collagen than with
fibronectin.™*

Invitro proliferation of ASCs is enhanced by basic fibroblast
growth factor (bFGF).?® Although it remains controversial
whether bFGF has direct adipogenic activity,” " bFGF has
been shown to promaote adipogenesis in vitro and in vivo.**
We found that the controlled-release bFGF more effectivel
promoted adipose tissue regeneration than aqueous bFGF.
We have reported that controlled-release 1pg of bFGF/site
was the most effective concentration on adipogenesis 6 weeks
after implantation into nude mice, and a high dose of bFGF
caused the inflammatory response in the collagen scaffold. ™

In a previous study, we implanted up to 5x10° human
ASCs into nude mice and obtained newly formed adipose
tissue 6 weeks after implantation. However, quantitative and
qualitative differences in the implanted ASCs were not ex-
amined, and not examined for long time. The present study
was therefore investigated the optimal passage number
in vitre and the effects of the number of implanted ASCs on
adipogenesis fn vivo over the period up to 24 weeks.

Mzterials and Methods
Human ASCs

This study was approved by the Kyoto University ethics
committee. Informed consent was obtained from all patients,
All patients were women 29-76 years of age. Samples of hu-
man adipose tissues were obtained as surgical waste tissue at
breast surgery in Kyoto University Hospital (Kyoto, Japan).
Donor samples for in vifro study were obtained from patients
30-76 years of age with a mean age of 58.6 years (1 = 14). We
allocated seven donors individually to with or without bFGF
treatment group. There was no significance of age between
with and without bFGF treatment groups. Donor samples for
in vivo study were obtained from patients 29-70 years of age
with a mean age of 50,8 years (n = 8), All donor samples were
divided equally. ASCs were isolated from the adipose tis-
sue samples as soon as possible after resection by a modifi-
cation of the procedure described by Bjorntorp et al.* Briefly,
the adipose tissue samples were washed with phosphate-
buffered saline (FBS, pH 7.4) to remove blood cells, minced,
and digested with collagenase (2mg/mL; Wako Pure Che-
mical, Osaka, Japan) in Dulbecco’s modified Eagle’s medium
(DMEM; Invitrogen, Carlsbad, CA) and 20mg/mL bovine
serum albumin at 37°C for 40 min while shaking. The digested
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tissue was ed in DMEM:Nutrient Mixture F-12(Ham)
(1:1) (DMEM/F-12) containing 10% heat-inactivated fetal bo-
vine serum (FBS), penicillin (100U/mL), and streptomycin
(0.1mg/ml) (basal medium). The suspension was filtered
through a 250-um nylon mesh and centrifuged at 400g for
10min at 20°C. The sediment was suspended in basal me-
dium, placed in 10-cm tissue culture dishes (Falcon; Falcon,
New York, NY), and cultured in 2 humidified atmosphere of
95% air and 5% CO; at 37°C far 1 day, The dishes were gently
washed with PBS to remove nonadherent cells and filled with
the basal medium and cultured until the adherent ASCs be-
came confluent (P0:Passage0). Then ASCs were detached with
1% trypsin-EDTA solution (Sigma, St. Louis, MO),

Proliferation ability of ASCs

ASCs were suspended in the basal medium, placed in 10-
cm tissue culture dishes or 96-well microtiter plate (Falcon)
at the density of 1.0x10" cells/cm’, and cultured with
100ng/mL bFGF or without bEGF for 1 week. ™ To evaluate
proliferative activity, viable cells in each dish were counted
by the trypan blue dye exclusion method at the end of cul-
ture, These numbers represent the proliferation of undiffer-
entiated ASCs. The proliferation of ASCs was also evaluated
by MTT assay.*® Using a commerdially available kit for MTT
assay (Chemicon International, Temecula, CA), we spectro-
photometrically measured the absorbance of the solution
mixture in each well at 570-630nm.

Differentiation ability of ASCs

ASCs suspended in basal medium were placed in 24-well
Plates (Falcon) at a density of 1.0x10° nells}un’ and cultured
for 1 day. The medium was then changed to DMEM/F-12
medium (1000 4L /well) containing 0.05pM insulin, 0.2nM
3,53-triiodothyronine, 100nM transferrin, 17pM caldum
pantotenate, 33 uM biotin, and 100nM dexamethasone (ITT
medium)*™ and cultured for 21 days. To evaluate adipogenic
differentiation of ASCs, glycerol-3-phosphate dehydrogenase
(GFDH) activity was measured using a commercially avail-
able kit (GFDH activity measurement kit, JFL003; Hokudo,
Hokkaido, Japan).*” ASCs were washed twice with PBS and
homogenized in the buffer solution included with the kit,
using a handy sonic homogenizer (UR-20; Tomy Seiko, To-
kyo, Japan) on ice. After mixing, the absorbance of the solu-
tion mixture was spectrophotometrically measured at 340 nm.

Materials

We prepared a disc form of type I collagen scaffold (di-
ameter, 20mm; height, 25mm) and gelatin microspheres
(isoelectric point, 5.0), as described in our previous o
An aqueous solution of human recombinant bFGF was kindly
supplied by Kaken Pharmaceutical, Tokyo, Japan. Other
chemicals were purchased from Wako Pure Chemical In-
dustries, Kyoto, Japan, and used without further purification.
To prepare controlled-release bFGF, 2mg of gelatin micro-
spheres was swollen with an aqueous solution of bFGF (20 pL,
containing 1 pg of bFGF) and allowed to stand at 37°C for 1 h.

Implantation of ASCs

Animal iments were reviewed by the Committee on
the Ethics of Animal Experiments (Faculty of Medicine,
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FIG. 1. Proliferation of ASCs in vitro assessed on the basis
of the viable cell count. The number of viable ASCs per 10cm
of the tissue culture dish after culture with 100ng/mL bFGF
(open bars) or without bFGF (closed bars) for 1 week was
measured by trypan blue dye exclusion assay. *: p<0.05
versus without bFGF group.

Kyoto University, Kyoto, Japan) and were carried out in
accordance with the Guidelines for Animal Experiments of
the Faculty of Medicine, Kyoto University.

The designated number of third-passage ASCs (0: A group
and B group; 5x10% C group and D group; 2x10°% E group
and F group; Bx10% G group and H group) were incor-
porated into the collagen scaffolds with (B, D, F, and H
groups) or without controlled-release bFGF (A, C, E, and G
groups), and implanted subcutaneously into the back of 6-
week-old female BALB/c nude mice (Shimizu Laboratory
Supply, Kyoto, Japan) under general anesthesia. Twelve-
week group consisted of five mice. Twenty-four-week group
consisted of three mice. Twelve and 24 weeks after im-
plantation, the mice were euthanized with an overdose of
anesthesia, and the implanted sites including the skin (ap-
proximately 2x2cm?) were carefully removed for subse-
quent histological examinations.

De novo adipogenesis and hurman ASC-derived
adipogenesis

One half of each tissue specimen was fixed in 10% neu-
tralized formalin solution and embedded in paraffin. Sections
(thickness, 2 um) of the specimens were stained with hema-
toxylin and eosin (H-E). The other half of the specimen was
frozen, and sections were stained with oil red O to confirm the
presence of mature adipose tissue. Paraffin sections were
stained with a monoclonal antibody against human vimentin
(mahv, clone V9, Code Nr. M 0725 Lot 057; DAKO, Glostrup,
Denmark). The antibody was used at a dilution of 1:25. The
positive control was human adipose tissue, and the negative
control was murine adipose tissue. Adipase tissue area of the
scaffolds and the human vimentin-positive area were mea-
sured and analyzed with the computer program Image-Pro
Plus (Media-Cybernetics, Bethesda, MD). We took pictures of
H-E sections with Axio Vision (Carl Zeiss Microlmaging
GmbH, Géttingen, Germany) software, and opened these
pictures with Image-Pro Plus. We measured the area of scaf-
folds and newly formed adipose tissue with the manual
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measurement function. Scaffolds were stained with H-E, but
lipid droplets were not stained. We excluded fibroblastic
capsules around the scaffolds. Morphalogically, collagen
scaffolds have a net-like structure, adipose tissue has a gran-
ulated structure, and fibroblastic capsules have a layered
structure. The average area of the scaffolds was 2.14 mm? and
did not differ significantly among the groups.

Statistical analysis

The Mann-Whitney U-test (Microsoft Exel, Statcel2) was
employed for statistical analysis, and p <0.05 was consid-
ered to indicate slatistical significance.

Results
Proliferative activity of ASCs

The proliferative activity of the ASCs in vitro was retained
through the 10th passage as assessed by the viable cell count
(Fig. 1) and MTT assay (Fig. 2). The proliferative activity of
the ASCs was 1.6-4.0-fold higher in the presence of bFGF
than in the absence of bFGF (Fig. 1). The number of ASCs
increased by more than a 1000-fold at the fourth passage of
ASCs cultured with bFGF. Statistically significance was seen
in the presence of bFGF (Figs. 1 and 2). There was no cor-
relation between the proliferative activity of the ASCs and
age of donors.

Diffarentiation of ASCs to maturs adipocytes

Differentiation of ASCs to mature adipocytes as assessed
by GPDH activity assay was observed at all passages (Fig. 3).
The extent of differentiation of ASCs in the presence of bFGF
was greater than that in the absence of bFGF from the first to
third passages, and decreased from the fourth passage on-
ward. From first to third passage, differentiation of ASCs in
the presence of bFGF was significantly greater than any other
groups. Open and closed bars at start show intrinsic GPDH.
There was no correlation between the extent of differentia-
tion and age of donors.
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FIG. 2. Proliferation of ASCs i vitro as assessed by MTT
assay. Proliferation of ASCs in 96-well microtiter plates cul-
tured with 100ng/mL bFGF (open bars) or without bFGF
(closed bars) for 1 week was measured by MTT assay.
*i p<0.05 versus without bFGF group.




