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M. T AEBID S~ T A THR SN EH
(0Osteoblast) 43t D 7= ¥ DEE B ¥ Runx2 DftEE
Be A (AACCACA) N 7T 7 4 w3 2 THOI(ET
(-777—-183) Z EAHIH L=, (TX)
[FAACACAARTCAACCCCAARATCGGCCCCRRRARRARCAGATCARARATCATTARAT TAGTGGARTARTTT]
TTGTTTAGCAARACACATATACAAAGAACTCAATTTAGACAACTTTAAAGGTGAATTTCTCAATATTTAR]
JAGGTATATTTTCGTTGTCTCTCAGATTCCAGATATTC TAACAGAAATTTCTCAGCCAGATATTGATTTAT)
CACMHC::E}:_:_E_ _Cb }I%E.é’&_iiégT:‘xTGGAAGCTTATTTATTCAGTCTTCAGATGAMAC TACACTTGGCAGGTTT]
TGTGGTTTAACGTCCTTTTTTTCCACACTGTATAATAGATGTTAATAGATACCAAATTTCAACATTGTAC]
JAGTATATATATATTTTTTTAAACAGTAGAGTTTAATGCTTTTAATTTTATTTTTAAGTTGTGCATGTTTA]
ICATTTTCAATCTCTCTCTCTCTCTCTCTCTCTCTCTCTTAAATGGATTTGTTTTATTTTATATACTGATT)
TATACTGCATGGGCTGGTATAAGATTCTGACGGTATGATAACAAATATCATTGTTTCACGGTTTTGCGGT)

TATGTGATTACTGTTCTAARATATATTCTTTTTGAATCTCTGGGTARAAARAARAACTARAACTTTTTTTCT

[CCATTAAACACAGTATATATATATTTTTT AACATTTTAA. TTTGTAACGGCARACATGTCAGG

ICTARATGAATTATTGACTTCTGTCTTCATTTGTTTCAARAACARAGTTTTTTTTTTACAATG TARAATGA

TTACAATTIGAARATCTTTATTGCAGGAGATACTGTTGTAAATAAAACGTARATAAAAAAATCGTACTCAT)
JRCCTTAGGAACGGTATTGTAGAAAATTTTGCTGGTTTTGAAACCTTGACTTTTCCARACCATGGTATACC

TTGAAAACGGTTATCGTCCCATGCCTATGCATATGTAAAAAAGGTTACAAATTTCGGTTTGC TTTTC TG

TACCTTTCACAGCTGTAAGCATG f-Met

ZOZEIIMAIAEF UL Runx2 20 L TERD
FRAENCEEGT D2 a2l g dT 5,

2 ZDMORET —~—&

a) iPS a2z 72 il b i B3 2 iF9E,

b) fHRAIEENIRRE 2T FL7 U S
B AE O,

c) B— v a U U T OIRERERTE AR B3 D 5T,
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O FEHE L

@ Fhftam .. (DHIFFEE: . BRI E 2
SRR, TN T e o7 MR 72 8.

1) Yamazaki H, Kojima N, Kato K, Hirose E,
Iwasaki T, Mizui T, Takahashi H, Hanamura K,
Roppongi RT, Koibuchi N, Sekino Y, Mori N,
Shirao T. Spikar, a novel drebrin-binding
protein, regulates the formation and
stabilization of dendritic spines.
J Neurochem. Epub 2013 Nov 13.
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MEXS :
24 ML

K & K#E EA

[ BM]

2R =V IME TR S Z VDX, A, R
SBORHLEI TH D, ELITEDHNTHL
A2 MRS - T R, TR b & < SETR R
HTEELL, zéﬁu\/‘*ﬂi?mi%ihﬂ\éoiﬁ%
ﬁi[ﬁﬁ%ﬁbx&ﬁ Sh, iPS MlifaZe BlcRE S
D ZRerEE ML O IR 2 ER 32 = &
TE UL, B U7z BRI B 72 (SRR U 7= B
faz B LEE I, HRICKE<AERTEZ S &
EZzoND, TNETHRXIX, BEEROBHEIE
BR CRAEAMAA & o X 5 iz ok LT b K
BEBWEAE TX 5 X 9 eH T EGFP & RHJ
57 AN %5 VEE A FF> EGFP-iPS Rk %
BINL L, B~ b8 & 5 2 L 2B TV
SOVTHRATL CTE £ Lz, AT, IBEED
REEEEICE S T2 EEZ 20TV D MEKE
[ F- 7 FGF-2 <2 BMP %31%! |72 & % VT, iPS #ilfa
D BRI ML~ L FFE T X 5, b
~—H—O MKX ° TNMD # X7 EDORB L ~)L
ZARIEICAT 21TV, SRR TR IR O Hk & fife
SNTAHZEEEMNE LT,

[5ik]
-3t iPS Mifakk (EGFP-iPS #Hia) s

EGFP-iPS #AAKEIZ, mitomycin C JLFE L 7= 7 4
— 2 — > SNL76/7 O#MM FIZHERE L, &l
HAZEEE I 1000units/ml LIF 2Nz 7=% 0% A
WTHE LTz, an=—0b5RBREOKRE IITh
> 72 5,0.25% trypsin/1 mM EDTA ALEE|(Z LV
EGFP-iPS HukEZ FI23 L, 4X10%ells/ ¢ 3. 5cm
WD X7 4 —F—Hifa LI L7z, LA
B OBEEER IR L, ROMIRIE ZHERF L7,
-EB (embryoid body) T A%

R ALIRTE &2 #EFF L 7= EGFP-iPS # il £k %
96well U JE l/“— I 1well HiZ 2X 10%cells
X, 2 HMEE#E L BB 21T\, BEFHIA 112 &
D biFE R 21T o T,

ML EE S O RET

RS D IR R FE THRETRAL A B FGF-2, TGF-
B,BMP 72 EREAINTEY, BEFAICEETH
L EBRHREINTWD, 2D, £7 EB ®
o 2 Hg, MO LIKF T D FGF-2,
BMP-4 HWCobFE %217 - 7=, THNENDRE T
% 0 ng/ml, 10 ng/ml, 50 ng/ml, 100 ng/ml DOIESE
T3 HMEE L, ZO®RETTFra—T 47
L72 8 well 7 A7 L — KT 1 EB/well T2
FEL, ZNFN 7 B, 17 Hi%, 22 B2 MKX (i
A b~ —H—) , TNMD (Hi%fﬂiﬂ@ (N %
~—71—) ,GATA4 (EPHT%-? =) IZxT 55
{Z!S%Zﬂﬂb"CfEE%J‘B%@%ﬁ“H&%fH%@ b %
Bat L=,

[#553]

iPS HifE > EB ﬁéﬁ%‘é,ﬁa\m%ﬁlﬁ%f‘%é
FGF-2 F 713 BWP-4 Z 5 L, 2fbiFEx1T 0
RSk TR A BE L, ZORE, PR

H2b FEZFRARBR ERBIR (1=

Jt % iPSHREIC & SRR LEEE & AR R
(Fr Bl BAMZFEI=v +
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v FRR)

HO5 b~ —H —D GATA4 1, 5% 7T HA T D
MO RERMEE R L, iPS MR s & P iRLE
FZOMPA~FE L TS Z Ny ho iz, Sk

2= —IZRBWT, o ml~—b—Thd

MKX & i E o gl b~ —J— @ TNMD I3, B55%

17 B B CTHRIEGMEMAN L < 720 (K 1A, B), 7=, q
EH D OR T b IR AR AT A9 907 PRI 23 Y
Jn L, BMP-4 & FGF-2 Tlb#k3 % & FGF-2 100ng/ml
DPLFE THEGIEME A R b £ 72 (K 14),

22 [days)
AEE-EEE

[ng/mi [ng/ml]

1. mm@ﬁmmzv~7a @ TNMD I H5 4 B M kP ta by,

X 1A X FGF-2, [X 1B i% BMP-4 TORLS{LFHE, KD EB ¥

TIEBAHK EAETFRIREEZR LE, A7 —iX50un,

[B£]
DLRTF % 1%, 7 &% L A ERLAR O W 2> © 4R
WD T EASNTWD EREL, iPS H

Ja L 7 b A R oD He R N (b IS

HEt L, BTV TREG b~ — T —

D Scx, Mkx, Colla 2, Col3al D E:# 17 HHE T

EH U, iPS M@ fila~ & B E s T

HREREHF TV, A, HEEEOREERE IR

5.4 %KD FGF-2 %3 BMP-4 % FH\ N, iPS HIfa 2 &

X0 R~ LFFE TE DML

7o il B, MR D~ — I —Td 5 MKX, TNMD D%

2 B AR B SRR RF RIS N 5 2 & R ST,

ZDOZENDL, ZNHORKRFEHWT iPS flfEs

g ~DbFET HDENAEETHD Z &0

TRENT, 77, FGF-2 ® 100ng/ml T, K

EEA_RTED L D TND S BtEiiin 2 Ml T &

T2 D, BEKRAICOEFEEZIT> TV D

T ERIB E 72, Phil Campbell &1, MHERE

FHAEER D C3H10T1/2 Hifa<e C2C12 #lifid T FGF-2 &

BRI SEFE T 2E L L

Mo, x OMREBROEY THL EE LN,

PLED Z &5, FGF-2 1% iPS #liE 2> & JiHi AR 4>

(LEBBAICHEE L TWDH Z EAURIBRENTZ, &

%1%, iPS HERE D> & A3 A58 S 7 Ji i A & e Iy

ZUEA~BAE L CREFAZBRT 2 TETH D,

[AFZEs3k]

1) ARHMF, ZEPE, fEIM, KBET, 2
WRFE S, JEAE B B 72, BREEHCRT, AR R, R
E 0 APS AR IS 1T B R A S LR E O F
it Rk 25 ARE R AR AL — T — T v 3
v 7, 2013. 10. 18
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A=y MR
fMRI ZFIFA L = KT R E R D B RE AR AT
OSSR, BEHEE EEEE FenT FEE—
[BfiEs fle/ EREFERFEI =Y K]

[IZC®IZ] ZFE THAE. EFHIRRIERR
HSZ1T 5 72l BEREIC L > TRER#E T
X ALY F 2 E T HHAVT, MRIEBE N CERH A
e/ B E 2 BIE L., T OMREMEZ1T> T
T, AL, BRIV O 2K 1 RIS B AR IR
EICRE L TWADIIONWT, —FFTF 7 4 —
FHAWTRIE LT, (D) 72, BIEL7-IEEITL
PEE 2 VT, SRR CTHW IR R ZI0E L
To AR TR IR 2L % 9 5 BRI o IR % N E
U7z — IR E 2 MR U 7= BRI O TS E) &
fENT Uiz, (Q) & 51T, S fE 5 s EN T,
F5DONH ERY NEN, FEE5DONLH TR HiE
N5 ENWIRIFE(LEFBET 2 2 b, B
LB R C B RO BB EE I N D D)
DORRFEEIT > T2, (@)

[ ST ] 2URICETE - A MEIREIICEE &, MRI
$EE 0 3.0 T MRI(Trio A Tim System : > — X
2 ft) & 32ch head coil, KRBERIE : —F 7
57 ¢+ —(Til25 : 7 — 27 1h)

[EBR77E] £ TOERIT, EBRAEOMH 2%
72 BT, REOH SN HERE 28T - 7,
O EFREIEEORIEIL, =R 24 JEOIEHRY
T TV, R | 44 OGSO B YRR ks
B2 Y CTRET, HEEREM@OC)E TR L2
e, BVRIEE AL L, RIBGIAL OIRE 2 Y —F
757 4=l ko TR Lz, 1LET —& OfEMT
IR Y 7 b =T 2 H Uiz, @7
FI D fMRI 1%, BRERE 20 4 % 225 RE(10 44) & 2
FINMEE(10 2)D 2 BEIZ /3 T T o 7o, RERFREIXAT]

LI L7V IREE . BRIMRE 1A TREFERICIRE
WS EEE A 24 T RBE T, 33°C—E. 40°C—1E.

P 157 2 AR AR ) 3
(MfR4AkE) (Fig 1)
D 3 FEFHO BRI
ATV, FRLEN

6 7] fMRI %

LT, R -

9 RIS & 23 T H 0 60 120 180 240 300 360
k72 7= . FSL ig 1 FIRARESHND B EEE ORI ZL

7 KA > @ MELODIC % VT, JSZAS 34T &
fTW, N ® >y T —27 Tdh 5 default mode
network (DMN) DOZALIZHOW TN L7z, & 51
B & 5 DMN OZAL 2 GEET 5 72012, M
NERR ST T O R A Lk % . FSL program @
dual regression fiEHT % FVC Z#F D DMN % Jk
el UCTHRGE L7z, QIRE - 2RO MR 13
PR 12 A XNRIATo T, FIPEBATIE@ & [F]
Bfo RRBSRAR TR 10 # & Z2F5 IR 120 B
Z 3 ARV L, 643 30 B IMRI Z HIlE L
oo IRENRITH T R 2 B AR AL A 40°CITRRE L.
BORRIIE 45~4TCIZRRE L7z, f#HTICIT AFNI
software program % HV 7=,

[FER L2223 A EERIEE & 2 F TR %
DRGREEZ Y —FE ST 7 4—T
FEAT U 7508 5 R 1 o> B AR IR
40°CIZHF LT, AAEAERIEL D s
BEIX39.6CTH Y BRI EF DR
J8 IR EE AT B AR B I B
L CW5% &Rl S 7= (Fig 2),

Q%= OWET — H & ISL Sy
T LTz fE R, £ DMN D%

Fig 2 DDHER

Gy DSHERS S AT (Fig 3), £z, KRB~ B

FIBERED 133 C—E ) & THfR ARk TliL, BETAED
—¥BC DMN OF E7efEATEoEnnggE s niz
(Fig 4),

ERMEN=10) I
pEm =y (2)

N TYTYTY TR

RIPRE 33°C 40°C AR
Fig 3 KRR & SAFIMBEDDMND LERE

(p)
-H}I 1.0
- @0 @6 @8 ||

33°C > Wi 40°C> T FARGE > 28 £.99 0.99
Fig 4 MR TR L D HEDMNE OSSN < 2> T sl
DMN (ARG AR M@ PR D JBE TR &
PEDOWO B ME SN TEBY, BIfE, RIS
T Tnb, 5%, DMN &5 E OB M ]
DT /RIUE, ERBICKHT 2 RIE DA %
KBS 246 & L OUSHBEIRFTE 5,
OIREVRR X, FIVEBALE 4 B0~ & RITEHEIR R IC
BT MUK (Thalamus) , —IRIKAPEECR BF(S2), &
HEI(Insula) TRRTE DS HERR S 4v7z, — 7, BV
X, HIHBH AR 8 FR B ATHHIRIEI(ACC: anterior
cingulate cortex), S2 & EyAEIk CRATE S BIZE S 41,
S2 & ESrRIk DRRIE XA T D 16 B4 £ Tl
I (Fig 5).

Thalamus insula

RIRGAA

Fig 5 SRR, RAFIN LS BRRICE T RIERE

ASEIOFERN G [T CHHEZ K> TImiES
LERETH-TH 43 CElx TREFMEE 722
S 725 ORTREN L, Bl FERRSL 5 B2 0 2312
., R TR b ERET D LB b,
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3)

4)

3)

6)

7)

) REEE, Lk, (LARTEERD, AHEE
—, MFAf T, MR, b DR, mR
FERRBA D3 KR T AR ST 3 52 -
BEREA A — D 0 ZWF%E. RBERGE, 985
275:87-92, 252 A, EHA Y.
I B —, bl AR, ISR Sy o3 AT s
Z TR R & R 9™ 2 MbEARE MRI
DOfEMT. BRERRER TR, 8 5 13222,
2013. HHEA Y.
Murase T, Umeda M, Fukunaga M, Tanaka C,
Higuchi T. Deconvolution analyses with tent
functions reveal delayed and long-sustained
increases of BOLD signals with acupuncture
stimulation. Magn Reson Med Sci.,
12(2):121-7,2013. EHH Y .
H P, AP . IS IMRT O
UL DENAENZ OV T —AKA- 18 [ 5 D A
PALBEIEFE D FEAT I 1AV T A AR E
BT 7 —FEEREE. (14), WRiA
0.
*Tenjin H, Tanigawa S, Takadou M, Ogawa T,
Mandai A, Nanto M, Osaka Y, Nakahara Y,
Umeda M, Higuchi T. Relationship between
preoperative magnetic resonance imaging and
surgical findings: aneurysm wall thickness on
high-resolution TI-weighted imaging and
contact with surrounding tissue on
steady-state free precession imaging. Neurol
I\éed Chir (Tokyo), 53(5):336-42, 2013. ##¢
0.

*Kido M, Ikoma K, Hara Y, Matsuda KI,
Kawata M, Umeda M, Kubo T. Selective
visualization of rabbit knee cartilage using
MR imaging with a double-contrast agent. J
Magn Reson Imaging., in press. #aif V.
*Yamashiro H, Yamamoto H, Mano H,
Umeda M, Higuchi T, Saiki J. Activity in
early visual areas predicts interindividual
differences in binocular rivalry dynamics. J
Neurophysiol., in press. #acA Y.
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Tanaka Chuzo, Hakata Setsuo, Murase
Tomokazu, Umeda Masahiro, Watanabe
Yasuharu, Kawai Yuko, Someya Yoshiaki,
Naruse Shoji, Higuchi Toshihiro: Brain
Activation Study by Passive Intra-Articular
Movement of Radiolunate and Sacroiliac
Joints Using fMRI. International Society for
Magnetic Resonance in Medicine 21% Annual
Meeting & Exhibition, Salt Lake City, 20-26
April.

Murase Tomokazu, Umeda Masahiro, Kawai
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3)
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Yuko, Watanabe Yasuharu, Naruse Shoji,
Tanaka  Chuzo,  Highchi  Toshihiro:
Deconvolution Analyses with Tent Functions
Reveal Delayed and Long-Sustained
Increases of BOLD Signals with Acupuncture
Stimulation.  International  Society  for
Magnetic Resonance in Medicine 21* Annual
Meeting & Exhibition, Salt Lake City, 20-26
April.

Bito Yoshitaka, Kawai Yuko, Hirata Koji,
Ebisu Toshihiko, Otake Yosuke, Hirata
Satosh, Shirai Toru, Soutome Yoshihisa, Ochi
Hisaaki, Umeda Masahiro, Higuchi Toshihiro,

Tanak, Chuzo: Diffusion Tensor
Spectroscopic ~ Imaging  of  Multiple
Metabolites in Rat Brains. International

Society for Magnetic Resonance in Medicine
21*" Annual Meeting & Exhibition, Salt Lake
City, 20-26 April.

Watanabe Yasuharu, Kimura Keisaku, Umeda
Masahiro, Kawai Yuko, Murase Tomokazu,
Higuchi Toshihiro, Tanaka Chuzo, Naruse
Shoji: Visualization of Hysteresis in Passive
Time-Dependent Responses of Skeletal
Muscle in vivo by Using DTI. International
Society for Magnetic Resonance in Medicine
21*" Annual Meeting & Exhibition, Salt Lake
City, 20-26 April.
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B ESAE RS S, 0-2-237, 2013 4E 9

A.

12) i HAEZ, JEBRRNE, A1, FHE —,
FH ep Ui, Bl DS TH-MRSI & 7z
BRBTTEF IV L- DL=F EED
EENC L D2k, 41 [\ A ARSI E
R, 1S, 0-2-238,2013 429 /1.

13) Rk R, AT, FHZER], ERAR
Z, KA, FHEm, A% =, LA
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relates muscle deformation during the
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International Symposium 2013, Kyoto, 2013
1A,

16) Y. Watanabe, K. Kimura, M. Umeda, Y.
Kawai, T. Higuchi: The visualization of
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Guntm International Symposium 2013, Kyoto,
2013 4= 11 H.
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ploidy @ BfHARALHHEE Z D D>, F72, thoBEs
FOZELEEE L TEZ D D0, 2EMIEH S5
IZE TV,

[E]

AAFFETIL, s DAERIZIB VT, DNA ploidy
DRAERAERED L DI L TEZ Y, il ok
ICED X HITEE L TWD0h, I NIafE T
& % il & R A R A %F 5212 DNA ploidy
O BAEBRIZ, JEIHIES T pb3 DRIE, 71 A
TEMNEEL TWA 0 E2HET 5,

BURHIL, A 0 P53 @ inf I3 fuE bk
ZHWTHEFHR., 72 A T2 2WTIE in situ
hybridization £ Tiak L, 7we—H% A M A—%
— % F\WC, ML DNA ploidy & & bic, =
WO OEEFR LT pb3 Ba 1 EY., 71 A 7 % [Alf
WCHRIET 5, 22k, DNA ploidy & DNA
ploidy (2L - TRENDEMIED 7 v —2 D%
ke, 7u A7 R, BIEEFTH D5 P53 Ein
TOER, L OBENHETE D,

FERT DWFEFRRIL, 7T, LSS
NTWEFELEGRTITO) Z N TE D, 77—
P A B A—Z—ZOWTIL., BIEEZEMFZERT O
TekkaR (IEFHE) 2FEHT 5,

[FRik & H7ik])

(kg iA)

AREFMBIRBEN TR S v, ARJHBE E 72134t
B TRtk S, RIEOE LI TWDIER % £
KL L, R~ VEE 8T 7 4 a~ o
v 7 AR (i, MR Lmo& 25 ) %
HAWTIT o,

(F71%)

OO AL~ VEE - T 7 4 a7 ey
TRERMNG, WXT 7 4 AT FRBESEE T
(IR A 3 T D, IR . AR
BRI DI E AT AP —I12XD
WIBER) R L0 | BEEEME & ERC T S
QLR ERET 204 NI F kT 5
PUAZ IS BOS S CTHEGER L. B4 %
EHLTCH I ET 5,

QHLEE L 72y, ERMRORBIECH DA

Nr I FATKTHPURICEY, w471 - B—
R AW CGERR L, ERHIIETH 2RI oW
T, PIIC XA, FITC HEkD pb3 HUIKIC &
LHbuEYefs, . T o A TICRT S Cyb KRk PNA
o —712% % in situ hybridization, D=
WG EITV, 7a—H A MA—=FE T,
DNA ploidy DOZEAL & EEINHIER T pb3 DR
Ta AT EORBRIZOWT, T 5,
[ 7ER%atE ]
D s AL AR 2 oy B L. AW B BLBE & AT v
PI(Propidium Iodide)\Z L A4t % fi L, £%
DNA E&#ET B E T, JEITREETH D,

B 1. (e © D N Aploidy: Flow cytometry (_F)
E AR OERDEE () & Dhig)

adenocarcinoma
(#:mitosis )

Flow cytometry (Eodvxs2Z7F ) TIE, I
T LR A RS L b IEMR AN (LR
AlifE) DN Aploidy BZEIETERNZ ERH D,

DFML D A ZRET D IO, FaAliaZ 8t
FEFR U CHL AR, S v 7=d ) & [RIRRICHET 5
2, AR A SERNEE T D Z EAMETH D, W
ETREEAXOHEL TX LRV Vel T57
W, v A n - E—XEROHT T F R TR
Ala AT A HIEERHA L, etaiT-> T b,
BN~ U UEEORK T, BIGEET p53
PEM DT, PI I K A0 & ifi~n 4 5 Y
M E ML T DT, S BITTHFERDAMET
H5D,
)7 B AT BENEFKT D7D D in situ
hybridization 22>\ Cik, ZE L7-fERE2EGD
eIz, IEGRMER EIZON T, S5, KR
TR DO EIEN L EEZ LD,
5% F Tz, B L 7=l Yt 21TV A
WeEOERIYEIEIZ LV DNA &2 HE LRI
Wi, BUTFICflg L TRtk 4 5,
DA 14 B>V T, DNA  ploidy 23 L
72455 Diploid stem line OOEEFMIALE D 7T
WAL S 5 i (Diploid tumor) 1. JEEAER
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NAlem LT, 1em~2cm LA T, 2cm~3 cm
PIFERE< 25 L, 46F 2 #1(50%). 6%l
2 311(33%). 4 Bl 0 B1(0%) & i Lz,

@ % 7=. Aneuploid stem line OO¥ M AL [H 2N 17
T 2IERNL, RS 1em LT, 1ecm~2cm
AT, 2ecm~3 em LA T &ERELRBITE B2
W 4 1 1(25%) . 6 il 4 B11(67%). 4 5
4 1(100%) & B4 L 7=,

(G SO U2 98 3K ]
R RTIE. L,
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MRRS : ERHAR (=v MR
WEBRHDRIEERICER DZERRHTAFMRES S VEBBROBRE—

HEEEY PhBEXEM

RHEEY  dhEER"

[(FRE] 1) ERRIBRFEE 2) BRNRFEE

[
INET, BaITMEEE oL L iEEREK E O
BEICOWTER L, D 1oL LT, EEHEIC
KT HHBIZONTEHLNCT LR, TH L
AWEWIHET VT v N EAERL L., BEWTRE ORI
W KE T A B ORI 2 ED TE e, £
LT, MErRE B (&% 3 H) (IZBWTid,
BB FE A S MM & bE T MRS
WA E b b RREME 2 A Lz (2012 4
FEFNIFIEBIEL) o

QL)

ABFGE T, B I SRR S S L T andeT
725 BBEICBWCTER T 20, K07 &
DD E b, EBEEEO NFHBEREIC 2 D5
B OWTIHrEZ B, 3 JORBRm%Z IR
HfRetE T 7,

[1£]

Wistar %27 v & (M, 12 #i5) 69 Ptz v
7o 7% L ABEMIEE T VA AR L, R ITH
EEAPSEE (EARBE, n=34), MALERE (Control
fE, n=35) (T471F7, EA FETEREL R T IC
T % L A T RS D PR AMINZ S i 205 I I SR 12
Pefil T 5 X Ol A R RITHIA L, A
R W ELE RO BT CRITENE 5ms, 50Hz, 20pA.
20 43M) 2T AAERL B OFH SR A & T
H1T-72, Control BHIXHHALE & Z ATl D K
WDHBAT > Te, BT AR 7 B, 10 BIZHENTE
AR, MAREEAIERN%, HE B, B LU
g A (e 7 )
factor-81 : TGF-B1. basic-Fibroblast growth
factor : b-FGF) %47\, S BEMEEIC K 2815
2T, B SEIRN oMl (HE 44t), B X
OBt (e get) 2 v > b L,
ERMNCEHE L=, £72. T AAER% 10 A,
90 FIZIXEEREA BRI L | EEHORI%E, £h

( Transforming growth

A FHAI U=, SIIERRBRIC L 0 SR mkWrR L %
HWE L7 (kKAMAEE 100N, R EE
0.05mm/sec) , #t a1 f#EHT & L T, Bonferroni/Dunn
B2 O THFHMmIEE . A B0 DR
Bx21To7 (FEKYES%),

[FE5]

FRR AR ORE R 2 X 11TRT, T LR
% 7 HIZBW T, &flak, TGF-81, b-FGF
BT B L CHBERIICEEZE AR L,
EA BECHIRRE, BEMIRB O K E2RBd -, £
TIAAERE 10 BBV T, &Mt s b-FGF
BtER B DWW TII A EZE%Z R L, EA BT
fads, BEPERIR L O K2R3, TGF-81 [
PEAIAREICBI L Cid, AREEZRD N7z (K
HIZ p fERDHELD . %2012 LA LfE R 2 OF
HTRARTD (BT MAERE 3 A), J177003Hm
DOFERZ 2 12T, 7 AERE 10 HIZEBW
TiE, BEICAEEZ#E D, EA BETRWELZ T
L7z, BT UERRE 90 BICE LTI, EARETH
VMEZ RTEAIE A ONZ b O0, BERICAEEE
RO poT, Eio, BIERBREZITIICHZY
N L 72 ORI E I OV TV b A E
EERORhoTs (K p ERLHED.

LT

Bonferroni/Dunn method  sianificant level: 5%

1 AP REOMER
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| mechanical evaluation
10 days after | 90 days after

maximum load t area | maximum load

method significant level: 5%

2 NPRFHEORER

[&£]

A 2k 2 SamAERNR O R L LT, Mk
FHNTIE, BEEICRENITER T 2 R ER 1
(TGF-81, b-FGF) (ZBIL T, ThZh i<
FRENLHEHIC BT, ZORBELERT S A
RSB I N, £, KIEWIZ TGF-81 D%
BLEAH K L7, I 230 DRI 38V T
EEHOSMENE R LIZZ 1D, Zhbid
PRAESEMIILZ £ & L2 Th D e & < |
SR BRI R ERFORB 2R LI-%ICE S
LEATH D Z NI S Tz, EERED %1
FREEICREE L CIE, B 7 /UER% 10 BIZHB W T EA
FECHRBRRERERLIEZ LG, Dl &Ll
R BB T )RR 2 LS T S AR
PEAVRIE STz, RHIRGEE ORI DV TIEE
£, Mtk L CODEETH Y . ZORERIC
& o TIEBm BRI E D HW A O T F 5
THONENERTELLDEEZ D,

[ B8sEER S D Atk ]
Inoue M, Nakajima M, Oi Y, Itoi M, Kitakoji H: The
effects of electroacupuncture on Achilles tendon

rupture repair in rats. Acupunct med, (submit), 2014.

PEERN, LRI, ekt SRHE Ty bRV
7 % U A SIS O TRER R T R E 3 5 A O W
AARAERES - IR RES, 26: 27-32, 2012.
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cell senescence. EMT (epithelial-mesenchymal transition).

B, ERRF [FrE] Rz

HIH

s ¥ BE S ME (AMD:  age-related macular
degeneranon)%?éf & PEAEIC B T 2 IR N N BR B
IZOWTHET L, THIRRE~ORE L&, Eb7
BH AN = RLFEHSDERND AT,
1. MR LM (RPE) N OEAINDEA
ZHURT LA 2 W THFT L7 & 2 A TGF- 8 il
2 X % RPE 75D MCP-1, 1L-6, IL-8, C3/C5a,
SerpinE1, and MIF proteins O3RN EH- L=,

Comprehensive analysis of secreted proteins

ARPE-19 cells
e |
" i

TGF-B (5ng/ml) stimulation
PG T v “"*‘ o Pl
e L Ins i

Y [aal serpins

TGF-B stimulation increases

MCP-1, IL-6, IL-8,
C3/C5a, SerpinE1, MIF proteins
(VEGF were not tested)

* SASP: senescence-associated secretory phenotype nis o Nakata

2. W72 VEGF ZPEAT DY A NI A U fliiE
TINF-a & TGF-8 CTH Y. TGF-B D 1st > 7 F /v

23 TNF- o 12 & 5*5%%& VEGF BEEAIZ SRR 5,
VEGF |2 AMD (28T 28 AEMEFHE, B IO

SV | Lxﬁ“é/‘“fﬁf@é’ Ty b THD,

VEGF production from RPEs and the effect of TGF-$
TGF-B + TNF-a augmented

TNF-a and TGF-B induced
VEGF roduction

VEGF (pg/m) VEGF production synergistically
o 25 00,0
o0 20000
L 15000 i
b 10000

ul””um 5°°Z‘iiil|a"

- 2105 5 20 o000 (ngmy _TNF-a 02 100 2 100 2 10

TINFa  TGF-B2 Fﬂ L6 110 LPS T%Eﬁgz‘ o 5 20 (ngim)
- %

The effect of TGF-B was the priming -
of RPEs to boost the production of el
TNF-a induced VEGF =
15t TGF-B stimulus — 2"¢ TNF-a stimulus

induce typical VEGF secretion from RPE =« i l I i ' i ‘

153_]' . ™We TGFR2 - TNa ToFR2 - TNFa TGRR
E TeFR e

3. Z® TGF- B2 & % priming (% MCP-1, IL-8, IL-6
DOELZ LHFMICTUESE S, T7hbb, HEW
ICREICTFEHELTWD TGF- B2 23 fEiEIc B
47‘4’ Nl A L BEA BRI T TND ;@Fﬂ@ﬁ:

32 FIEOBRBPIMLETH D,

R B D fZRA
v bk

TGF-B priming increased TNF-a induced
MCP-1, IL-8, and IL-6 production

1%t TGF-B priming — 2"¢ TNF-a stimulus

MCP-1 IL-6
P/ MEPT ool P/ -
600000 ) lzooooo = *
son i Pmt22431m_____1
*
oo | —=f—J—f om0 1 oo
| | | 0 - B 1
* g 50000 =
oo § i e -
100000
» HHEHEH ~~ o
TNF-0021002100210 021002100 2 10 02100210 2 10
TGF-B2 0 5 20 (ng/n (ng/ml) 0 5 20 (nghr (ng/ml) 0 5 20 (ng/ml)

The synergy was most remarkable for IL-6 production

4, — DI TF A= L Ry 7 ZHEIEIC X ARk
HERELHTH V| BILAURMGIC L > T TNF-a 6
D VEGF FEA XIS SN D, H72aAIZ, TGF-
B BRI 22 B LT 7 L B F- 4 LRI T B,

The intracellular gluthathione (icGSH)
regulates VEGF production by RPEs

GSH-OEt suppressed
the synergistic VEGF production
GSH-OEt (P%';.{l)

TGF-B does reduce icGSH and
induces oxdative form of RPEs

TGF-

T
*

6000 |

4000

control

2000

MY l_l fl I
TNF-a

icasHl (T2

Oxidative form of RPEs themthelves
did not induce VEGF production
3000

Stained by MCB

TGF-B may possess extra function:
beyond the mere induction
of Ox-RPEs
in term of VEGF production

5. G~ 7 v 7 7 —VRIRWT R b — 3 A5
A ORE

New approach for regulating vicious cycle

IL-6 (acnvated) anas gt
Skewmg icGSH _| ORAtZ228 Q "}f}"n
to the reductive form TNF-a i _
TNF-a producing subsel R Up S
VEGF GRA1260 &z o9
The regulation of intracellular redox GRA1208
is deeply dependent on microenvironments !
and the status tends to be reversible Selective Apoptosis of
. LPS stimulated activated-Mps
(pg/mi) =
@ The apoptosis induction of activated Mps o] gl NF-a production
- GRA1208 is an an agents
that induce selective apoptosis of
activated TNF-a producing Mps
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FA =NV Ry 7 ARAEFIZRTCIERETH 5

% &SR 217 5 SN TH H, £ 2T,

TR I N A FF AN THIELR~ 07
—v%%ﬁm TR =T A& LA
b‘TfﬁﬁﬂLLko LPS #ij#iz & 5 TNF- o EEA & 52
ZMREHNRZ, 5. Z0 X5 edEKlE AMD
WSS D D E 9 MICHONWTHEHZEIT I,

6. ETEEIERICEE L T Ak LDL X VEGF
R NL-6 PEAEZRESE D, £7-. RPE 0O EA
SN I6 E~vrur7ryr—UnbEEINTE
TNF-o & CTHES A 7L EFBRK L TWEELD
Mol

Ox-LDL increases TNF-a induced IL-6 production
ARPE-19 ,P9m)  MCP-1 boml 16
| B3

o Lo ;
400000 i N |
RPEs monoculture 305006 | i I I 2000 | I
200000 2000 | -
1%t LDL/ox-LDL e fzgill o P B B
priming 8R°6% °§?°§?
; g ‘g 56
2"d TNF-a stimulus - - 2 -}
TNF-a 0 10 TNF-a 0 10
(ng/ml) (ng/ml)
mouse priman{ RPE
(PoM) " MCP-1 Pom) |6
Ox-LDL 250000 = 00 ‘ :
* IL-6 200000 S .
‘,‘ 150000 +————————1—
(RPES) (Mps) 100000 ‘ =
50000 ‘ I l
TNF-a om= =Ll olz=adll
e 2 ? ° 2 ? ox "ogx
VEGF 5 c £ z
ool - 1= =3
TNF-a 0 10 TNF-a 0

(ng/ml) (ng/ml)

7. ~r7u757— L RPE L OB REER L.

f2fb LDL #J4 %17 5 & | IL-6, VEGF FEA Mgtk
Té%f%@ﬁf%toit\EMIDL ko
T RPE 2ififastioBa B2 MElToFH b5
nE ot

Ox-LDL decreases MCP-1, but increases IL-6 and VEGF
productlons in RPE & Mps co-culture

RPEs & Mps co-culture l

(pg/m) MCP-1 ~ (pgm)  IL-6 (pgm) VEGF
12000 40000 3 | [ -
10000 30001 - i
_ | o] ‘
5000 25000 i 1500
11 * i
6000 20000 + 3 ‘ o
00 i 15000 | 1000 ‘ '
o . I 10000 | I = ' I
zz 0 1 5000 +
JLEENAN i __" i PO PISS——
O5R°52°6% O52°69°68 052962768
O O 0 L e PR PR
& © © 6 © & 6 © ©
o~ e r rFror £ F
RPE AdPC RPE+ RPE AdPC RPE+ PE AdPC RPE+

AdPC

>
a
°
o
>
a
o
o

* Mps recruitment * the vicious cycle
between RPEs & Mps

Vicious cycle and functional degeneration

Ox-LDL suppressed the phagocytosis of POS
C

LDL Ox-LDL

Green: Alexa 488 labeled POS
Blue: DAPI stained RPE nuclei

The distinction of receptors for LDL vs ox-LDL
The distinction of functional signaling for LDL vs ox-LDL

ERR

R & 72 o7~ RPE 725 MCP-1 W EA IV, <7
077 —UNRET 5, RPE NSO IL-6 pEA &
77m77~9#%®TNFaEEKiOT%E
RN E L 5, ZOEMIIIENO TGF-8. £ L
T, EEELIEE IS iof%iﬁﬂﬁﬁéﬂ VEGF 4
HERIZS 72230 . AMD JiRE @% 2D N5,
FA =L Ry 7 AR/ 577D77*9
FEREZAH#1° RPE FEREZASHL CIRREMIHIIX FTRE T H
D, BLEMICITEE L~ 7 a7 7 — ViRIRRE
ERN 7 L ORERIC IR DT B,

Summary

The vicious cycle between RPEs and Mps

codiosd L Ox LDL
Phagocytosis of POS
IL-6
activated)
‘ TGF" d > RPES (recrunment) /
/éfhctive
TNF-a suppression
Fibrosls VEGF —> (CEC) —> CNV
SA NEATAN
[ A S VR FE R ]

1) Jun Yamada, Kenichi Kimura, Atsushi Mukai, Junji
Hamuro, Shigeru Kinoshita: The role of IL-6 and
TNF-alfa in generating the vicious inflammatory cycle
between macrophages and retinal pigment epithelium
in age-related macular degeneration. 86th Annual
meeting of the ARVO (Association for Research in
Vision and Ophthalmology). Orlando. FL. U.S.A. 2014.5

2) A.Mukai, K.Asada, M.toda, J.Yamada, H.Hatanaka, T.
Yamagishi, K. Nagata, M.Ueno, J.Hamuro, S.Kinoshita:
The role of cell to cell interaction through extracellular
microvesicles, miRNA and exosome in deregulated
functions of RPE and macrophages. 86th Annual meeting
of the ARVO (Association for Research in Vision and
Ophthalmology). Orlando. FL. U.S.A. 2014.5

3) K. Yoneda, A.Mukai, K. Shinomiya, J.Yamada,
H.Hatanaka, T. Yamagishi, K. Nagata, K.Asada’ M.Ueno,
J.Hamuro, S.Kinoshita: The role of C1qTNF-related
proteins (CTRPs) CTRP6 and CD46, CD55, CD59 in
the pathogenesis of age-related macular degeneration
(AMD). 86th Annual meeting of the ARVO (Association
for Research in Vision and Ophthalmology). Orlando. FL.
U.S.A.2014.5
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AHEL SIS TV 5D,
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