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enhanced by blocking E-cadherin, whereas it was sup-
pressed by CD49d blockage. Moreover, it was not affected
by CXCR4 antagonist and was not examined by Cel5
neutralization (data not shown). Blocking E-cadherin re-
sulted in the delicate upregulation of phospho-AKT,
whereas it was downregulated by all the remaining treat-
ments in comparison with that of the control or co-cultured
COLO 320 cells without any treatments. In contrast,
blocking E-cadherin did not affect the level of phospho-
p38, whereas the remaining resulted in the upregulation of
phospho-p38 (Fig. 5¢). These results suggested that
E-cadherin modestly acted as an antiproliferative signal
whereas the remaining treatments functioned as growth-
stimulating signals as part of the cancer niche signals
in vitro. MSCs induced mesenchymal-epithelial transition
(MET) along with downregulation of SNAIL and vimentin
and significant upregulation of CDH/ transcripts in HT-29
cells (Fig. 5d, e). Intriguingly, rat Cxcll2 could induce
AKT signal activation as a niche signal under the
heterotypic interaction between COLO 320 cells and rat
MSCs (Fig. 5d, e), but recombinant human CXCL12 alone
could not activate AKT (Fig. 5b) in single-cultured COLO
320 cells in vitro.

Discussion

As summarized in Fig. 6, we demonstrated the pleiotropic
action of MSCs as cancer or perivascular niche cells to
modulate colorectal cancer cell fate in the xenografts.
Very intriguingly, MSCs can supply contextual signals
that promote COLO 320 or suppress HT-29 xenograft

tumor progression, MSCs and COLO 320 cells estab-
lished a functional positive feedback loop, which trig-
gered to form a cancer cell niche through selective
activation of the chemokine CXCL12/CXCR4 axis; MSCs
were retained in the tumor by the CXCLI12/Cxcr4 axis, in
turn, retained MSCs enhanced AKT signals in COLO 320
cells potentially through Cxcl12/CXCR4 in concert with
other niche signals, such as Vcam-1/VLA-4, Jaggedl/
NOTCH-4, CclS/chemokine (C-C motif) receptor 5
(CCRS5) as Karnoub et al. [6] previously reported under
direct cell-cell contact. Subsequently, MSCs differentiat-
ed into pericytes enhanced angiogenesis as a perivascular
niche in which mouse angiogenic cells properly differ-
entiated into endothelial cells to form tumor vessels
(Fig. 3). In contrast to COLO 320, MSCs as the cancer
cell niche exerted an anti-proliferative property to HT-29
cells potentially through MET signaling resulting in ac-
tivation of p38 in vitro. As depicted in the dashed line in
Fig. 6, an anti-proliferative signal from MSCs were so
modest that it could be overwhelmed by vigorous pro-
liferation of HT-29 in vivo, leading to spurious MSC-
independency. However, what grants MSCs such a con-
text-dependent niche cell function has been the central
question of niche biology. Khakoo et al. [5] reported that
MSCs exert potent antitumorigenic effects in a model of
Kaposi’s sarcoma. They showed that MSCs could inhibit
the in vitro activation of AKT, which requires the MSCs
to make direct cell-cell contact, and which could be in-
hibited by blocking E-cadherin. Very recently, we
demonstrated that MSCs canceled azoxymethane-induced
tumor initiation [30]. These results appeared to be along
antitumor Khakoo’s line of view.
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Fig. 6 Schema of tumor modulation by MSCs as niche cells.
Although HT-29 xenografts sustain negative MET signals from a
MSC niche, overwhelmingly progress through VEGF-mediated active
tumor angiogenesis. In contrast, COLO 320 xenografts cannot
progress unaided by coordinating cancer niche signals composed of

156

Vcam-1/VLA-4, Jagged]/NOTCH4, Cxcl12/CCR4, and Ccl5/CCR5
because they scarcely produced VEGF. COLO 320 cells retained
MSCs via chemotactic interaction and promoted by the cancer niche
signals. Furthermore, MSCs provide perivascular niche signals to
promote so-called ‘MSC-dependent angiogenesis’
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Xenograft analyses suggest that colon cancer cell lines
fall into two categories: MSC-independent cell lines such
as HT-29 and MSC-dependent cell lines such as COLO
320. The host tumor immune surveillance is known to
dominantly affect tumor engraftment [4] even though
xenograft rejection in these immunodeficient mice must be
further attenuated by the immunosuppressive property of
co-implanted MSCs or, in contrast, must be further en-
hanced by eGFP immunogenicity derived from co-im-
planted MSCs. In either case, host immune competency
cannot explain the cell line-specific growth dependency on
MSCs, but can seriously affect tumor engraftment. To
determine why the cell lines were MSC-dependent, we
established stable CXCL12 KD or VEGF OE COLO 320
cells (Fig. 4k). CXCL12 KD cells significantly suppressed
tumor growth. Although VEGF OE cells significantly en-
hanced tumor growth, co-implantation of MSCs was still
necessary, namely, they remain MSC-dependent. The
mechanism determining MSC dependency is still an open
question. Collectively, we hypothesize that the MSC-de-
pendency may be evidence of the niche function of MSCs,
because MSCs try to inhibit vigorously proliferating stem
cells while supporting dormant stem cells, analogous to
maintaining the milieu of the stem cell niche and leading to
MSC-dependency of partner cells. Further studies are
necessary to test this attractive hypothesis.

In vitro co-culture experiments showed that MSCs en-
hanced AKT signals in COLO 320 cells potentially through
Cxcl12/CXCR4, Ccl5/CCRS5, Vecam1/VLA-4, and Jagged1/
Notch4 interaction in a coordinated manner (Fig. 5).
Among them, Cxcl12 could induce AKT signal activation
as a niche signal under the heterotypic interaction between
COLO 320 cells and MSCs (Fig. 5d, e) but recombinant
CXCL12 could not activate AKT in single-cultured COLO
320 cells (Fig. 5b). In contrast to the above in vitro find-
ings, human CXCLI2 transcripts could be significantly
induced by MSCs in co-implanted xenograft tumors by an
unknown mechanism (Fig. 4i), whereas rat Cxcli2 tran-
scripts were so rare that they could not be detected by qRT-
PCR in the co-implanted xenograft tumors (Fig. 4j). These
suggest that the paracrine interspecific Cxcl12/CXCR4 axis
appears to be more relevant as a niche signal in vivo than
the autocrine human CXCL12/CXCR4 axis. Both CXCL12
and CXCR4 were expressed in COLO 320 cells, while both
were also expressed in MSCs. Among these, CXCL12/
Cxcrd was used for chemotactic retention of MSCs in the
tumor (Fig. 4c), whereas Cxcl12/CXCR4 was likely used
for the growth-stimulating signal in vitro co-culture of
COLO 320 cells with MSCs. Augmentation of the
CXCL12/CXCR4 axis in xenografts with co-implanted
MSCs (Fig. 4g, 1) suggested that a functional positive
feedback loop was triggered through the above series of
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interactions forming a niche between MSCs and COLO
320 cells in vivo.

There remain many unresolved issues related to this area
of research in the current study. First, we based our study
on a somewhat complicated xenograft model involving
cross-species interactions among human colorectal cancer
cells, rat MSCs, and host mouse cells. It is noteworthy that
our results can only reflect effects mediated by those
molecules which may be cross-reactive across the species
involved. For example, although IL-6 [29] as well as
VEGF [31] are known attractants for MSCs, chemotaxis
was not observed in this study. It is likely because a ligand/
receptor of IL-6 and VEGF axis are less homologous be-
tween human and rat than that of CXCL12 axis. Therefore,
our results cannot be extrapolated directly to human tu-
morigenesis. A validation study should be conducted using
human MSCs. Second, MSCs as a cancer niche stimulate
tumor growth of COLO 320 cells, but suppress tumor
growth of HT-29 cells. For such growth stimulation, further
studies are required to clarify the in vivo mechanisms in-
ducing selective activation of CXCL12 (Fig. 4i) as de-
picted in Supplementary Fig. 2c—e. For growth-inhibition
via MET (Fig. 5f), although we demonstrated that MSCs
induce MET signals in human colorectal cancer cells, there
is a conflicting report showing that MSCs induce EMT
through the expression of surface-bound transforming
growth factor-B (TGF-B) [16]. Further studies are necessity
to resolve the enigma of emerging contextual signals from
the MSC niche. Next, cell origin and tumor topography of
recruited mouse angiogenic cells remain to be clarified,
including whether they were endothelial progenitor cells
(EPC) [32] or adequately recruited into neoangiogenic
fields. Finally, MSCs can engraft and function as at least
two types of niches: one for CAFs as the cancer cell niche
to modulate tumor progression, and the other for pericytes
as the perivascular niche in MSC-dependent angiogenesis.
It should be confirmed which niches are essential for MSC
dependency on tumor progression. To this end, other cell
lines should undergo further detailed analyses.

We conclude that MSCs that form a cancer cell niche can
supply contextual signals towards colorectal tumor growth.
These results introduce some reservations about the broader
clinical applications of seemingly promising MSC-based
therapies. Before proceeding, we should further clarify the
potential risks or benefits of such therapies on colorectal
tumor progression. Further exploration of the functions of
MSCs as a cancer cell niche is warranted to provide alter-
native therapeutic options for colorectal cancer.

Acknowledgments We are very grateful to Ms. K. Fujii of First
Department of Internal Medicine, for technical assistance, and Dr.
Y. Sasaki of Medical Genome Sciences, Research Institute for



1 Gastroenterol

Frontier Medicine, Sapporo Medical University, for critical com-
ments, We are also thankful to Dr. M, Tsuji of Chromosome Science
Labo Inc., for providing FISH probes and technical advice. This work
was supported in part by Health and Labor Sciences Research Grants
for research on intractable discases from the Ministry of Health,
Labour, and Welfare of Japan (K.I. and Y.A.).

Conflict of interest The authors declare that they have no conflict
of interest.

References

o]

10.

13.

14.

. Bissell MI, Radisky D. Putting tumours in context. Nat Rev

Cancer. 2001;1:46-54.

. Hall B, Andreeff M, Marini F. The participation of mesenchymal

stem cells in tumor stroma formation and their application as
targeted-gene  delivery  vehicles. Handb  Exp  Pharmacol.
2007;263-83.

. Park CC, Bissell MJ, Barcellos-Hoff MH, The influence of the

microenvironment on the malignant phenotype. Mol Med Today.
2000;6:324-9.

. Hanahan D, Weinberg RA. Hallmarks of cancer: the next gen-

eration. Cell. 2011;144:646-74.

. Khakoo AY, Pati S, Anderson SA, et al. Human mesenchymal

stem cells exert potent antitumorigenic effects in a model of
Kaposi’s sarcoma. J Exp Med. 2006:203:1235-47.

. Karnoub AE, Dash AB, Vo AP, et al. Mesenchymal stem cells

within tumour stroma promote breast cancer metastasis. Nature.
2007:449:557-63.

. Tanaka H, Arimura Y, Yabana T, et al. Myogenic lineage dif-

ferentiated mesenchymal stem cells enhance recovery from
dextran sulfate sodium-induced colitis in the rat. J Gastroenterol.
2011;46:143-52.

. Yabana T, Arimura Y, Tanaka H, et al. Enhancing epithelial

engraftment of rat mesenchymal stem cells restores epithelial
barrier integrity. J Pathol. 2009;218:350-9.

. Hogan NM, Dwyer RM, Joyce MR, Kerin MJ. Mesenchymal

stem cells in the colorectal tumor microenvironment: recent
progress and implications. Int J Cancer. 2012;131:1-7.

Tsai K-S, Yang S-H, Lei Y-P, et al. Mesenchymal stem cells
promote formation of colorectal tumors in mice. Gastroen-
terology. 2011;141:1046-56.

. Shinagawa K, Kitadai Y, Tanaka M, et al. Mesenchymal stem

cells enhance growth and metastasis of colon cancer. Int J Can-
cer. 2010;127:2323-33.

. De Boeck A, Pauwels P, Hensen K, et al. Bone marrow-derived

mesenchymal stem cells promote colorectal cancer progression
through  paracrine neuregulin  I/HER3  signalling.  Gut.
2013;62:550-60.

Lin J-T, Wang J-Y, Chen M-K, et al. Colon cancer mesenchymal
stem cells modulate the tumorigenicity of colon cancer through
interleukin 6. Exp Cell Res. 2013;319:2216-29.

Liu Y, Han Z, Zhang S, et al. Effects of inflammatory factors on
mesenchymal stem cells and their role in the promotion of tumor
angiogenesis in colon cancer. J Biol Chem. 2011;286:25007-15.

. Li H-J, Reinhardt F, Herschman HR, Weinberg RA. Cancer-s-

timulated mesenchymal stem cells create a carcinoma stem cell
niche via prostaglandin E2 signaling. Cancer Discov.
2012;2:840-55.

158

16.

17.

21

22.

27.

28.

29.

30.

31.

32.

Mele V, Muraro MG, Calabrese D, et al. Mesenchymal stromal
cells induce epithelial-to-mesenchymal transition in human col-
orectal cancer cells through the expression of surface-bound
TGFE-B. Int J Cancer. 2014;134:2583-94.

Hakamata Y, Tahara K, Uchida H, et al. Green fluorescent pro-
tein-transgenic rat: a tool for organ transplantation research,
Biochem Biophys Res Commun. 2001;286:779-85.

. Ito M, Hiramatsu H, Kobayashi K, et al. NOD/SCID/gam-

ma(c)(null) mouse: an excellent recipient mouse model for en-
graftment of human cells. Blood. 2002;100:3175-82.

. Dominici M, Le Blanc K, Mueller I, et al, Minimal criteria for

defining multipotent mesenchymal stromal cells. The Interna-
tional Society for Cellular Therapy position statement. Cy-
totherapy. 2006;8:315-7.

. Javazon EH, Colter DC, Schwarz EJ, Prockop DJ. Rat marrow

stromal cells are more sensitive to plating density and expand
more rapidly from single-cell-derived colonies than human
marrow stromal cells. Stem Cells, 2001;19:219-25.

Kuan SF, Byrd JC, Basbaum CB, Kim YS. Characterization of
(uantitative mucin variants from a human colon cancer cell line.
Cancer Res. 1987;47:5715-24.

Livak KJ, Schmittgen TD. Analysis of relative gene expression
data using real-time quantitative PCR and the 2(—Delta Delta
C(T)) method. Methods. 2001;25:402-8.

. Weidner N, Semple JP, Welch WR, Folkman J. Tumor angio-

genesis and metastasis—correlation in invasive breast carcinoma.
N Engl ] Med. 1991;324:1-8.

. Iyonaga K, Takeya M, Yamamoto T, et al. A novel monoclonal

antibody, RM-4, specifically recognizes rat macrophages and
dendritic cells in formalin-fixed, paraffin-embedded tissues,
Histochem J. 1997;29:105-16.

. Tamaki T, Akatsuka A, Okada Y, et al. Cardiomyocyte formation

by skeletal muscle-derived multi-myogenic stem cells after
transplantation  into  infarcted myocardium. PLoS ONE.
2008;3:¢1789.

. Grunewald M, Avraham I, Dor Y, et al. VEGF-induced adult

neovascularization: recruitment, retention, and role of accessory
cells. Cell. 2006;124:175-89.

Wynn RF, Hart CA, Corradi-Perini C, et al. A small proportion of
mesenchymal stem cells strongly expresses functionally active
CXCR4 receptor capable of promoting migration to bone mar-
row. Blood. 2004;104:2643-5.

Karp IM, Leng Teo GS. Mesenchymal stem cell homing: the
devil is in the details. Cell Stem Cell. 2009;4:206-16.

Rattigan Y, Hsu J-M, Mishra PJ, et al. Interleukin 6 mediated
recruitment of mesenchymal stem cells to the hypoxic tumor
milieu. Exp Cell Res. 2010;316:3417-24.

Nasuno M, Arimura Y, Nagaishi K, et al. Mesenchymal stem
cells cancel azoxymethane-induced tumor initiation. Stem Cells.
2014;32:913-25.

Vertelov G, Kharazi L, Muralidhar MG, et al. High targeted
migration of human mesenchymal stem cells grown in hypoxia is
associated with enhanced activation of RhoA. Stem Cell Res
Ther. 2013:4:5.

Orimo A, Gupta PB, Sgroi DC, Arenzana-Seisdedos F, Delaunay
T, Naeem R, et al. Stromal fibroblasts present in invasive human
breast carcinomas promote tumor growth and angiogenesis
through elevated SDF-1/CXCL12 secretion. Cell.
2005;121:335-48.

@ Springer



e BEUMROERREHDNEDER
R BB S DR DERMR S TG
=X

{EMEmDZE M (TD2)

FIHEID W | EERISER
#FTUWBRmAEEICDWT
FERRERDEIE/AEA &

KEDHDZELA NS>

I0—X7v 7D |

~AFUCEERLZEHERD
S S SEROER~ (B16mE)

=R
RIRERIZERDT SHDHEEICOIT T RS
BIERREE TR DFFERLSEDTE




| THPA. Vol 63 No. 2 (014) 81

N T

NN

A A N N N S N N

[#8 Bl

K LIFE o e B & 377 [ o> it

HEAZEREMATR Ak

R S

B e e e o e e e e e e bt e e e b B e e b e o o B e e e e
G sblc Lt@%ﬁ*@@KTR%%Q%kﬁ R
- P&WW¢4EMJ S LT OEER T W
THBERICBVT, W ohORBEIREL Ve b kLT m@qﬁﬁ BRI BVTE
g (TR) OEDIR ENTH S SEE M ﬁ?zeil Lx«éﬁu}&’%ﬂ“:ézlﬁi?mi/w?\(i AB0%M A B,

B

s

FoAt, RIS D - A0 HETE
7 I ’E‘l»'nt’f?ﬁ‘f“CI:J;é*‘n%y AW
DI AL 10D —ADA B, 39 (38%

Ao WRRGEFEENGET (HORIZEFHT
T, WSS 24, METid.

D3 = 7Oh W LA S i i’kl‘»ﬂ!

e LT EIT VAL ST, i 28 SR TH D, v 4 L ZMHIRe T v v B
FAAE & % 1d PSS e A E pillZe &b R LL(,&;» Thils.

ﬁﬂ%KWT&%Lwﬂ7fFW7%>m%,® FURERIFTHDIUT O BN LiFseo—5EE
BRI A T ENRE N S ownT, v TE2| »:m*éx TS B &‘ 7 f/‘k“ﬁlj bieic]

NOBERE L, O TR O—FORRT 1 7 40 AR EORREETH 5.

DT, L 7oV AR 1 S RO R <E2)kw5?
. VAT OT R WA AT 2 LTHY

e : "(« - 2] Are

WA SHRR LR ey, RREAORAS EASHRS

JAD TR 2T 5720 OMAEERE IS OWBICLZ0THE, WA ACKT 5 AR

o

TRACEEIBRS
TRIOYx ) MRERRS

1 EAOERESE - FHEEFHE




THPA, Vol 63 No 2 (2014) 82
1 BEXBLBTBINATI42 (BRERE: EHM4Y—X)
i

g K167 X168 %169 %170 |%-
ENFESIMIY 3172 4350 %353 %393 | %805 %381
SLLREED %5
DOFIW

*2 %4 *10 +#12

%16 %20 K36 K45

x99 *80 A5 B2 | k4o w1az
fial e i?}’ :g ,*\,gg :?6 4144 K145 %148

*155 %156 %157 %158
*159 %160 %161 %¥162
*163 %164 *302

* 147 * 148

pm.mme |2l

*321 #3209 #3380 %337

coalue2E k1020
%219 *221
Lo K222 K223

E2 EELER - BHRBROEES (EXEMHRER TEY, BHNR 7+ 02— ETHL)
- - CNETOEZA, BIFEEENELNT
1 RSV AL AR Ehpe W MR R B A . B
2 |HHEEBEAIIUE SHEIEP EFES R D FE I ﬁ%l:@’(ﬂ&)}sﬁi hll7p}
s R aan e TR &) FH IR & U,
4 | FREAOR KT R I 2h7z% QOL m%’-abéf-ybx!fﬂf:‘f TE. DT
5 | SEBT/BEROHESNT AR oI i mh % 'J'M{L#w & EOMRATIHE L %
. BERIEROLERIE D) Rl
6 | e oreamag | UWE | i '%é Ji‘fﬁ)d: BIE D TE L ORI il
T STEREEETrTOEEEHE R, T LV R R B I
BRAEOTH P, FHZIIPS MBEOM IR L 7z,
& | MEABENEICHTIHEER EETE INBDIPSHINER in vitro THAT 22 )
o | BEICHTS BN BB EMAL BT EIZXD, #iL ‘“)J YDBH BHIEDFERIZTE ¢
MO EEEN D
£ 512, **}mm A b A R ]
BreiPRGE E VY. WERENESSER (5248 Twvd, BEmIE RES O8E 128
ELTEMENT S, —tD [HFAT7F] 25 Hsv Eﬁ_;;;l«*ﬁ'z%- TdHb. BEZ JER H@
CHRLEBEE Ay F—Tzuy FRIFFLTY EEHIESIZLDI0FM Lo ﬁfL»§‘§7ﬁiE‘!’73 5
AETHL (EI), THICED. WAHAMEE A5 g‘ni T, 325 4EIZSD ME (CR
FECsHREINE, MAT, BRWROH- S &) O’DIE'%ﬁF?}B—*?c?W%%ﬁL'G%- R Zod

ASNTFRYT 25 0%, i
Vs bbb, BEMEHTEELL
AARBROHF-ZEERICRSEZ 3:
FamEs LCd milE, s
BENENOTFEEFFRASLTWS, HFI(Z
R A ERE. B, Lo

WTHER S

-H.

AMIERTE7o L
X DEMETHY
PHIFEEh A,
i %
BRED OyEEE
LEAELTw3E

<. rﬂﬁf WET
Q) BRI 2R

RREEDA,
o HREEASA

’*’ﬁﬂ)iiﬁ L 2T
G NS,

. BK-UM &5 B
Ei?’ltEGF
M?

iYL ) ).

KPR

HaA
TP

1

161




THPA. Vol 63 Noo 2 201 83

S L
ERUEERE TR 29 TR
BWAFERIT 2 72 in, N2RAEHE A

BRGNP B DRI - 7 7 ol

-

FionF=@ @ First in Man (FIND BPURGEE < A

WE gl L .
ZhizEh, 2555 AH

Sumvm—zsf\j? (SVN-ZB)@%%@

A!a-‘!‘yr-ﬁ(la-CysAsn—Thr»Sef-‘Fhrvteu

HIA-class I
heavy chain
(mgD)

HLA-A*2402

T ?-mzz (tys /X’?‘J.A'n 7:(1\
FlA22

L Armd: SVN-2B/STIO1HHFERE (29)

Arm2: SVYN-2B B33 (28)
, RECIST: PD
Arm3: TS5EARE (16) | STEP 2~351F

] sw-zs/t-%
irRC: IRPOBSIMER AT B OBRESEHE

F3 SIEERZIUEER




Vol 63 No. 2 (2014) 84

THPA.

EEHSTHE % 5.
EFNEREMALLITO 7 b

E 72 5 R 26 EEOERGEH O 5
FHEROREA ¥ b2 REINTVE, T0Ok
MC, FEERTIZE BB OR DA L LT, T3
WEBERAIERE 7o Y27 M AEHENL,
Frudzs ML NEEBLUVEFEN L
o T hBEEXAMTLILICLY, WED
BAELEDLENS, THATFITEEIIBITAMN
JRRY 7 JERERT e % — SOB BN HE AR B Okl A
Hgd s e el FHBEBO S —-XzonT

ERAME Do B EIRIIE - ik 92l - X%
THEHOEMLITY. EEhTwd, T #

BRARR W A RIS - ML, YA
%%m~@ﬁ%%#ﬁﬁmu.#0£b§<m
PBE s ElEEET S, FOFMT, 2020 E
BEE TS, R O I B S0,
First in Man (FIM) @B, SEM400:2 HIET

& B E

ELTW5,

FRIZ OB BBEOBATEVEREL A2
120, BB E LD TEETH 5 LIEH
v FlhVI, CORTHELRNS, RGERRE
ez BHL. ChzHRIES 2L LEETH
D, TOWTTHUIHEHEENDL I LIFFMTE S
:wﬁékﬁﬁmmﬁﬁébﬂﬁﬁﬁﬁﬁ§ﬂéc
o, BREMICEZ T, £¥OBENTIEOHIC
L, TAFITEMHIILT BAREEO EREMA
FRETAIENI —F =3 v TR REHML TR
E7ov, IAEIBWTEESEN SN M5 e 5
izskfk L, HPEBOMEHEME R HL
WEBEPRBTAF Y v ADIELELLZ AT LM
TELH, FEHIILMNGEALEBRBEOE G REr
Wﬁﬁ@beb F 7, WROBEREZHCT

Bzl IoTudy ME KERERE
FHLTWS, WREFIHRIEE TOXHICT-

T TREEALLI E LT 5,

» IREENRE URDFIRNSEEBK-UMMDERREI
(RIRAZY —20
BEREIEHEIC LTSI

B4 #EExybT—7

163




(T SRR
sy 1. %
1 AEIBIREI 5 7 H KB R D AT
g s
B W LD m

"vE OE L BE  SHE=

ki (5 B BT0E B5H (OUESHI B M

164




1. AOBEEEICEDWWEHAEEDFREFA
ERSEHARDTER"

wE—E  HxE& WO 8
=% B Lt BL SHEBE=

(BE) BEAEEDURGZ ADBRICEDERSI L. 2010F(CHAN
2035 FEMMAOEN 2 BEPTH—75, MATBRIT42 %, 757/
M EFRTER(E88 %BIOL., [BHBILE] HERT S, T0RRER
EEHIE37 BT B, B - WEEMOBNFTSHDREL, 4
FIEBIH(E 22 %, C0RFBRIENBIELTHII6 BDEMICEEES.
IBREFBBENTESND. BIPRT—2ICEDOICHERERIER
HORBTHS.

E Lo 1%, 20104F @ 1162,8005 A7 6 20355 @ 1 &

120075 A~N12 %43 5. 0~ 1458, 15~ 64

H A DI frid 2012 FICHBAET9.94 58, ik BROADEIZZNEN33 %, 22 %4 L, 658
86,41 TH . HEREKEETH S, —FHTH AL, 75RELL b od i id 27 %, 58 %imL.
Rimwvkgske, ANEEEREFOBBILLETE G5RELL L, 75 EOEmREFE AN ED D

ZHEFRENTS, BEELFY—7 2813 B EIE 20004 @23 %, 11 9% 5 203541014
2035 F BT EOPEOBRROFR G TS 33%. 20%ExY, SEEESRELLS.

Bzl hivhIUI ADE - BT - BRI BV TIRCERDORRTFNTH S (H2). FEC
DWTHERERNIL 22— a vy 2ffe, B FHORCENR - MR OELz ”2IR
RNEFRLI T 2035 FENTWTHERIL, 2010FE DL THEUS

FRTE., DYVEOADEBES 32— a > 42 %BEEIm3 2. TRERE O TEEA28 %
#h L, BERERHOERTHZRY. £/, B WP H—HT, TR LEOTTERITL %iE

EOBEMBISMA TABERRKCOVT LR Y5, SREEAEKEOERD ¥, BEDH
FRTFT D, LB L REHT S, T HOMMEICE

kxR E ST . BIECEY - 55
DYE® AT . e O
DEEOADEET A DR ERIE, EES - B K &
S AHROERTFNERT (D, AL O AL ciET 3 (K3, 1

I

-7~ F gL SiHETts EEER

“ Forecasting Japan's healthcare system based on population projections
UK Yujl BT FEREERGE 770 £y v =) S Imoto GHEREE) (DNAEREN ST . R Yamaguchi (GHRED
(=22 AF— 7 PS5 8) . S Mivano (Fd%) (DNA WHRIBIT 247 | M. Kami (JFEEES) GeiERtso 12
S -3 oa v AT AN, K Imai (BRI (HBIRED © STRIRSER SRR

# ® Vol 76 No.5 {2014-5) 457

165



