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Inflammatory common diseases revealed by in vivo molecular
imaging of microcirculation
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Metabolic syndrome is a major risk factor of cardiovascular events, and adipose tissue obesity based on chronic
inflammation play a central role. To assess dynamic interplay between multiple cell-types in inflammatory diseases, in
vivo imaging technique based on single- and multi-photon microscopy was developed. Imaging revealed close spatial
and temporal interrelationships between angiogenesis and adipogenesis in obese adipose. In addition, increased
leukocyte-platelet-endothelial cell interactions in the microcirculation of obese adipose were observed, a hallmark of
inflammation. We also found that large numbers of CD8+ effector T cells infiltrated into obese adipose. Infiltration by
CDB8+ T cells is essential for the initiation and development of adipose inflammation.

By our in vivo imaging technique, multiple cell types are specifically visualized, and thrombus formation was
induced by laser irradiation which cause ROS production inside the blood vessel. Using this technique, we revealed
Lnk/Sh2b3 regulates integrin alpha-IIb-beta-3 outside-in signaling in platelets leading to stabilization of developing
thrombus in vivo. In addition, we established human iPS-derived platelets, and tracked them in mice to elucidate its
function in vivo. We confirmed injected platelets circulate, and contributed to the thrombus formation in vivo, indicating
the clinical usefulness of this strategy for future.

Our results clearly demonstrated the power of our imaging technique to analyze complex cellular interplays in
inflammatory diseases, especially parenchymal and stromal cell cross talks, and to evaluate new therapeutic
interventions against them.

Key Words: in vivo imaging, metabolic syndrome, adipose tissue, thrombus, platelet
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Figure 1 Obese adipose tissue remodeling examined by in vivo
imaging

Lean (a-c), and obese (d,e) adipose tissue were visualized by
novel in vivo imaging method (b-¢). Obese adipose tissue
remodeling including angiogenesis (arrows) and adipogenesis
are elucidated.

JERERET VT, £ < OFRI AR L Qe
DS, MZTHHb « B8 U7 N R AR S B L
T Fig 1) Y &I, VR b & IR L
T EG (AR L 0 A DI LT EmE oW
MBS, FOREICIREH b~ v » —ViRiEE
FrtaYsy bl

2 - 3 AHMPMMERAOIETHEBOTERIL £&
RFAA—DUTORRE R IEEtE TR
FEREP CIBMEAIEAVIE & TNV 2 L AVIIR S TY V22,
FORM R IANACTH -T2 FoxlIhA A= 7
FEEERIGAL VEX =8O ANE TS X o
WCAYET D2 &) IOl Fig2) , AFREEZHWT

(BT HF24% %25

2010 (35)

TEIIERAE
LT

2B A AR COMaERED R Kz

leukocyte
platelet

smig
fNE
ot "aw
macrophage v/ 077~ endothelium
adipocyte
endothelium
erythrocyte

o072 7-2
mlﬁ

iy
endothelium mgmﬁ

Figure 2 Cell kinetic revealed by in vivo molecular imaging in
living animals

Cells are specifically labeled; erythrocyte, leukocyte, platelets,
and endothelial cells. (ac) one shot, (d) sequential
pseudo-colored image.
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Figure 3 Chronic inflammatory cell dynamics in obese adipose
tissue

Microcirculation of adipose tissue from lean (a) and obese (b,c)
animals are visualized. Rolling (b) and adhesion (c) are observed
in obese adipose microcirculation indicating inflammatory status.
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Figure 4 Thrombus formation in vivo by in vivo imaging and
laser-induced-injury
Thrombus formation was induced by ROS production induced
by laser-induced-injuries. Mesenteric capillaries were visualized
by in vivo imaging technique.
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Figure 5 Rapid and high-resolution multi-photon in vivo
imaging

Three dimensional (a) and live (b) images of adipose tissue were
visualized by novel multi-photon in vivo imaging systems.
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ARV 1 55 - D N LAMAE ~ 158 5> & BB L 7=
WAl Z & 5 CoiE L RICBT 52 &
T, HEMERCMARTZ R Z M2 5D & o T2 ELD fH
FHHIRSITEY, RSN Tl N R % Ll
ICHPE S A HEMELTHLEHATHS.

728, AMFGTIT AR ER KB R FEBE O K BT
FLOHFFIETH Y, KEESCHIFICTHE < JEH
Bl EFET.

3. F¥&oH

TL7 haAE= U 7RI L > TIER SR Y
HEpT ) 7 7 AN F o E— LW E1TO 2 &
T, PuiietEE A L, s - 3 A Al
THZENTET. A%, EERNTOMRESEERT
fliT2 & & Hiz, fifEdE, MWEEoEN- 7 7 A /3 —
REEDVERUZOW T HRET L TOE 7200,

1X 104 ions/cm? 1X 1015 ions/cm?
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1. [FLHIC

ORI 3 3EAANA F LA n U
M E A2 THE, BUCERITE LT ET. 2010 4F 9
AICHEEFRRE TE2EX R 0 X 5 g &
HIEEZE TERLI LIXRD o2 EARD —
BOEF RO L O BREB W LET. 20
FOOZEICEELE LA Z B L TR
DIFFERI G I KOS E x5 & 72 o TR DN 72
CIZOWTHEN ST TW R & £,

FLASFTIR L TN 5 20l TR0 E AL T4
rgesE (TREMFZE=R) CIXmE o it EisE 1
BT 285 1T> CWET. A ED X 5
RERD AT =R ROV THLMNIT B0
I F - ML ~UL, MREL UL, AR L Z
NENDARTr—VTORGENEE TH D LEZ,
TNEND L)L THIRT — L& fmAk L, WATL
THREED TOET. FIIEOFTH1 -
fied L)L T O i E HIEEEAE 2 DV T ORFZET — A
BB S CERY, FRITHIEN S T OEE) O Al
fEB X OEEA Y LTV ET.

A5 N BRI I X LAk e & o 3 7 B MFAE
LET2, 88D & R0 I O 5545 A3 5
FTHINCER T2 X 9 le R — 7 ipdi & 7e 3 (fdk
It42) BERHY £, £RFICE X
BOWEME LSRN BT B 2 o R BRI T
WET. WS ODPDORE =R X T EHDBARE
FONEME L~V O3E XN B R 0 A PREERE &
BIEDVRIE S L CWE T2, AFREREA] &/ C
RV L B IE S TWET. 2ok ) 2
W TOHARIEAL L TN D X 7 BEOME %
RN D T Z & AR 2 2 & 3 RAIL DT T
BThHY ET.

(41)

SPMEMEEZELT

JUi; B

2. IRAE

DO ERR LD £ LIERIE, H5EE
BHIZ K> TS LTS GPL T v 1 —Hl
& % > X 7 & ( Glycosil-phosphatidyl-inositol
anchored Protein: GPI-AP) DIE&EhA fifnFET = &
ZFEMNT Lo b 0T, RERBFZE D CITibuie 2 1
BT %V UHEE OYEBARE D AWTIE BRI K
S CHIRBFTHNCEBN 5 Z L AR S TR Y
s LRI B R 2TV D D E DRI S
TEYELED, EBROREBIZOWTIIARHATL
7o AR TIEZ O BORELZRIET D01,
74 hruv v s )78 Dronpa % Fl
L 78T LWV AT R & %4 L, GPI-AP i@ % Af
Bk, T2 A b O T

Dronpa & 72 ATEAKVE TR PTEY 72 UV
FHZ &> TRFTENLD & 23 7 B D F % ml LT
% Z ENARETTT. RIS AT 5 2 L T
BUL LT & o7 B OEB OB A 5 Z L A3 a]
REL 720 9. ABFZECILE s T TR TEE H
VT Dronpa O FERLHIZ GPI-AP 125 £ D FFE
OIS & 45 A S, GPI-AP %1 Dronpa %
fafER I c BB S 2 BB T2 ERLE L. 2
DOBAGT- %A U7z 158 NI & A WG %
AL, Atk L7z GPI-AP OnHfR sk % e L
7ol 2 A, HIRRRBTERAL (EFAARI AR &) 1
F\U T GPI-AP DIEHUHRENIT — R AVIZ 1.2 i5RE L |
ATDZ 2 AHUE L. AWM RIS
N7 B OEIN, R THREES N Y VIFE
DILHFEDO B L D EBELEZZITTNDH I &%
RTHDOTHY, POEL N 7EITY CIRELL
SRR A B EE OFIEE A2 51T T D 2 & AR
T25HDOTL. AWFERERITE AW XD

LR ROERE TR RE BEREIIEI S R 7 AR [T 135-8548  BURUHIT B XK B9 3-7-5]
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HANAL F LA n P —%aEkE

RN D 510 2385k U, —BRFAOIAm i s
OEHMEREESY ERE TS TV D Z L 2R
THHLDOTHY F7.

3. FTEMEZEZRELT

WFFESEICHTE 7= 2004 4E LISk, FAO> BB X (i
BOREEHBICBE L T AR s E
RN ARIZ LA EAWIE L > TED LS 7
WELZTHON) ZHE L. BE LRI E
DIEE) & AT % 12 DI LT L5 D FEBRE
EXunrbiEEd 5 2 Enbihh, 2006 i
DG-GPI OB FDEMIZEFLE L7, HE
BCH DZEMER RN E o 72 &k 5 T 1AEMABRE A H
FRWVGE LW H D £ L7z, 2008 4 2 EH D
PREL RN C DA iR L7z & I m ik

EMZONTEMIT ozl LE2RZTWVET.

W [Z O THFEA LTV & 2SRRI E I
PR 2 KFF LN 70D F LT

IEFNE ~DOPERITE 3 2[NS 2EHTL
7o, BEXCTROLATINMEIN & XX, BxL
2004 FEND DB INESTZZ E~DRENTERN
BAELE. BEXTITIRLI AZY TLED, 6
ERTL 4 NbDOFAENKINFRIHE D> TE2Z
IR E, ZoENEZ A Lo LR T
TWET. FAOFEE MY A& LT, UH %
CHZ 8240 FE LR, HHELTHFX
Sl FxIZK A B, WMEOKRBICE T &7

(FBFhk)

<, MBEIZE hERTLHZENTEELE. T
HEV 6 ERTLZ2, HuEARBINEERHE,
KRERBRICOBRNDZ L2 HE2 L > THRETE
Tl DIBRZORWVRETHY, KExA
BL20ELE. 6FICELIFORBR L Z D5
HDOEEMIEEOEROE L, [FEHRV] 15
b s] EWOENLTEHL TN EL ET
HRE R Z EEBMITRA TN H EEWET.

4. BHYIC

FLD X 9 7o R IZKE L T 644 b OB
B RS T S o 72 HREEE O TR LR
BRHFRICRS B L 9. £/, ARBFEZATIC
712 V) I LR FUEBEE IR KSR IR
FL%52BET 572D & > niT & Eo TIEX,
FIAEEFRR N TR OREATHE E L
LD BEILER L BT ET.
RBICFILEDIZEE Z D X 5 724 % 5 D EICH
BT SWE LI BRSNS F Lt m O— 2l
BB REEB DB ICZ OB E2BIEY LTEL
AL L B £

X ®
1) Butler PJ et al., Am J Physiol Cell Physiol. 280(4):
C962-9, 2001.
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%3 3EAKRAMHLAOS—FRERERELT

=R KRFE 9L*

IR TR TR W LE L2 —RIEEAS LA no—v R P T A, 5 33 AR
NAF VAR P—FRERTIE, TR REH VB L S TSWE L. L BIE#HNWZ LT
B ET.

6 H2H, 3H, 48D 3 AMIFHRIZEEN, ZMME S 150 L IZKOFE Lz, RHFS LNFERNR
L bV, BEINEDIERIITONE Lz, BEATIISMBER LNEEAFH T, E1LEES
SHICHEDDLZENTELLLIITHENE L.

BERE 30 £ LTERERE S AR Y 7 A0 DVD SR ENRY £ LD T, THEDHITITES
SETWELEEET. FHROSZROMTEORBEITUXETHINLWTT.

BB A TORBEDHEROTELZ ZTHTEWIZLET, EINBELAIIZI N,

ORI SRRE - MtRs R [T 143-0013  HUSUEDA B PXORAR A 4-13-21]
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7H 17T RIS ENBFR RIS T, N A LA e V=22 TOMBIREE v > a OWEE
7 LE LIz, FEFL Cﬁ‘/‘?ﬂﬂﬁ%% T E L7z, 41213 CFD 34 BIMENREE DEFRIR D552\ T ED X
D IREEN S D, TEUIMEANME TS LB TEIE IV E LB EWE Lz,

NPO YﬁAEK/\%ﬂ“I/ﬂ“D U2, BEHEO Journal of Biorheology (JBR) OFTIZ L T4
EOEBRS VARY T L aR DB THIER— BT T OOWERFR TE IR LET. 4%D
FREILOVNZ JBR ~OEFREED DN E NI LA LEVWET. XM A LA e U —Ea B 0%

HO LWV EEL LIV EESTEY £, bMEIREORTLAERmLIZWEHEL TS
L ZATT.

KELRERFO LWVFRNTEDLLIFT-TEBY £ 7.

Rk 22 410 AEH
—EEEAL F LA e Y — R T A

% 33 [ HA A A LA m — gy
2R RFE i

FREEEANA F VA=V VR AL 33 BIHANSN AL AR P—FREEDT 0 7T A
ZRAVEI SRS S TEE £,
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The First International Symposium of Biorheology (June 2, 2010)

Morning Session

9:00-10:20

Chair: Motoaki Sugawara

1. “Oxidative stress, endothelium-dependent relaxation and vascular gap junctions” by David Edwards, Cardiff
University, UK

2. “Chaotic analysis of vasomotion” by Dimitris Parthimos, Cardiff University, UK
10:20-10:30 Coffee break

10:30-12:00

Chair: Kazuo Tanishita

3. “Comparative Biophysics of Mechanotransduction: from bacteria to endothelial cells” by Masahiro Sokabe,
Nagoya University, Japan

4. "Signaling of vascular smooth muscle contraction" by Yoh Takuwa, Kanazawa University, Japan
12:00-13:30 Lunch time

Afternoon Session

13:30-15:40

Chair: Tomokatsu Hori

5. “Arterial wall mechanics using a constituent-based approach” by Nikos Stergiopulos, Lausanne, Switzerland

6. “Mechanism of aneurysm initiation and rupture” by Hui Meng, State University of New York, USA

7. “Cerebral aneurysm as a chronic inflammatory disease in arterial bifurcation induced by shear stress” by

Tomohiro Aoki, Kyoto University, Japan

15:40-15:50 Coffee break

15:50-17:10

Chair: Mari Ohshima

8. “Modelling of flow and thrombus formation in aneurysms” by Kenjiro Shimano, Tokyo City University, Japan

9. “CFD after stenting and coiling of aneurysm” by Minsuok Kim, Universitat Pompeu Fabra, Spain

18:00-20:00 Welcome Party

_13_
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BERBEBERNMFALAOD—ERFRTATSL

¥£1HH (6A3H)
8:25 RS DKRE K5 =k
8:30-9:30 Vascular Science I
JER © Fulifg, —RES
3§$3% 1. Arterial wall mechanics using a constituent-based approach
N. Stergiopulos, Laussane, Switzerland
J¢F 2. Hydrogen Peroxide Potentiates the EDHF Phenomenon by Promoting Endothelial
Calcium Mobilization
Edwards DH, Cardiff, Wales
3%3% 3. Deterministic nature of vasomotion in diabetes as the basis for a novel diagnostic
tool
D. Parthimos, Cardiff, Wales
FEF 4. FeSAED IREDIRTEA LI 2250 D ) g
FUERAMKRTS:, IHHEZ
9:30-11:00 RNENARTE DBATRRATER |
JER : RIBEY, @AM
FEF 1. BHESNNSHBIIRE DR NTEILD CFD & I iR 15 0 FLlehRs
AR +FRBE IR, AR
FEFK 2. BMENIREE 7 L 7RGy DBUEREAT & £ O ME TR K D GE
PAEZETIERT, TRIEFANIA
3K 3. WRFIH Z BiE Lo =RER 2 Wiy S = L—3a v
HYCZEOTIERT, B SR
JEF 4. MHENIRAEE O MRENRE & Z DR DHER - AR
BRIt sh e, B IE
£ 5. BIREICE T 5 AT v M X BIENEKRE L O oid
FORUR TR, Briffidk
FEF 6. JHENRES O MR IMLFRARHT & FHRFUA S AR AT O LLik
Al BRPEFERETER,, AR ERORTFE RO AR, AR
T A VIERILOMBERECET 5B & ERIC LD HEE
A LR-H IR B s e, B e =
11:00-11:15 Coffee Break
11:15-12:15 FHAIBMOBAR L NI F LA A O—~DEH
JEE - EAREOH, AR
¥FEl AT FXY AN TLADLF T —
FERPE L, HEES
FEF 2. WGILERIT X % i L EhRE D ARAT ~ ML ART & BEERMARNTIZ X 28R E LT B Ot
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=R NVEATNER), Fib &k
B33, KRB F~A 7 aRXT U227 47V )X ROT 47 ) o OESEBFEDH
i
BERBE T, AMLER
KA HETWEEERIR Ui 1A AR E 2 E
A=A NVEFT MR, EIRFE
J64 5. FHEICIET K D MR 9T FR O L & EE B A IR ] O HEETE
Y =— (8K s~ T U T AMERT T A 7 YA = AR, MR

12:15-12:45 BHANA A LA O P—22#%

12:45-13:30 Btk
(12:45-13:30JBR RS &58, SAMABRAR—L IFALIF—2)

13:30-14:50 iR E AEHREK
JER AT K
FFR 1. (10 43) ABFES O A AN ZEE2 F A S 5 A ERK T
(BR) / = &7 WIFEBRFEER, /)Nufit
WK 2. (1043) ~A 7 aPfET /A AT X D00 INIRRBREE O il i & Z M kAR b O R at
BEERRAR T TS AT A7 A TR, ZHR
&3 (1047) =L 7 hu A= 7 7 7 A /83— % W i & WA B~ o b H
AL EIEERT, BOREE R R TR, BT
FEK 4. (10 47) FAWIS ) TIZEB T 2 M8 N RGO Mfals & o X 7 BEE) O E
S LERTFRFBE LA Ze R, IR AR A
5. (1047) a7 =5 U~/ EFE ORIV & @ AWk B o i NECRS & 47
PEZEAE,
S TERTF VAT KT AEMBNER, ERER
AR 6. (10 47) WMEMEIRITEIZ L D7 I v A R/ANERMEIZ AR O 1B B
AbiEE R R Pe, WaE—
A&7, (10 4) AEFAMEOEZBRIZIT 58 milE A o2t
KRR PR PEHEME T 2eRE,  milRes 1
14:50-15:00 Coffee Break
15:00-16:30 FRENARFEDARZATR 11
JER - RIEFIE, JEEEM
FAR 1 IEENIRIEN O I~ & — o & i/ MRS o BB B 2 B AT RIS
(NS F Ao o —2faim SR = FGRRT « 20 47)
FOER TR, B = RR
2. AT VAP 1V EDHEIZ K D INENIRAEE MGEREAT OREEE &A% TR A M D RRGE
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BOLRTF: T, REBEY
FEF 3. B Tk - IS 2 MBI N O Bt Ui
AR, [ sE—RB
R 4. ME AL FETTIE N PIVIC X D8N 2 A VE O O iiedT
ALK AR EgERT, KEfE
J67% 5. MLAESRIMERED ) Rtk & X =B IRAE
W7 VA N7 7 —KY: UNEUT—a VR, SRR
J&F 6. Geometry and Hemodynamics to Assess the Risk of Intracranial Aneurysm Rupture
Minsuok Kim
16:30-16:45 Goffe Break
16:45-18:15 FREIARE DR HRATER 111
JER « SeEABASR, ln e
FE# 1. NF-KB I IMEARSEI R O FZ M EHFTH D
(NA A LA m P —paim U E R - 20 47)
FP R RFBEE PO FER MR AL [RGB, T ARAC
K 2. B~ v AWENREET LV E W, WEIREICK TS~ 7 r 77— ORE
% M FEI#, San Francisco, USA
FF 3. Ty MEFEMMENIRE N OBEE W AWTIE T340 & MMPs & INOS FEHIA
BEEFR AR LR EE TR 7R, e Bigth
3gF 4. Intracranial aneurysm: impaired vascular response to hemodynamic insult
Hui Meng, New York, USA
b T v MEEINEET T VBT 5 IR T TF af REFEOEENZONT
TR RIS, 2 H R
33K 6. Paradigm shift of the management of brain aneurysm — From simple repair to

comprehensive management—

Akira Takahashi, HILKF:

18:30-20:30 BHEE
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¥£2HHE (6A4H)
8:30-9:30 Vascular Science 11
JEE  IRA LT, BHEKT
W1 M/AMEO¥SE T & 7 4 e T T 2 RIR-O )50 RO ' AWK A%
BE R, k%
JEF% 2. MERNRME 2 ST 5 Tk~ DR FE kG
bR, /PMLUER
W3 3. PEEUKENC K AMI N F — = THAROBR%E &R T E~D IS H
BERBEEE T, /IMAEHL
R A MAENEMIRLD 3 RIER > T — 7 AU AT T & & OB AW 1) 0 522
B ERAR TR PP T 9eEE, P
9:30-10:30 Vascular Science III
JER AR, WA
R DR EZEZ S OB Z I S 4 DR OEBN T 5 AR MEK D 524
BAVE KT A7 AT, ROk
FF 2. WMIMETEH A O closed—cell A7 2 FD A v ¥ 2 M5 K D JIFHIRED A,
B ER R LR FGEEE T ToR, EARREZE
AR 3. IHENIRF O HR R IMEN IR i
PRZRJITRER S - ANELFES, R
R 4. JRFTIEIR D A AR SR & FFBEHRG T K DI ERaR S ~ D2
ACHEIE SCHOR T -+ NERVEED - BRPRIE TR, AT
FF 5. B NIEIZ X D MR EREHIE & BERIFE~D S H
HOR ERR R F N WG EE AT D)
10:30-10:45 Coffee Break
10:45-11:30 BRO LA A O—
JER o KRBT, EEERET
IR 1. B CEE R & U bR
(key note lecture 20min)
FHE RFHE T, KEw T
K 2. N EBAORGET VO
Rl Kbt AR, &t FE
FFR 3. BHEW 7V E A~ BB O IR & BRIZOWT
B RNL R, VepREsE 1
11:30-12:00 RXE2—t v 3> (9FE)
RAZ—1. FE_HEORLE
(RERTBe T HEFnHD)
RAK =2, TINK BRI T LT DN
(BES RFPRFPE LA R M )

i

I

9
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RA K —3. DNA KR DB D X A I 7 A
(BEB RBE T JBSFHCE)
RAZ—A, ZRREIRT OBLH L2 &0 THOBE S X
BEB KT & H#B4hH)
RAH =5, HFRGWEEROX Mg Ka P VERO XA I 7 A
(EH &=HET)
RAL—6. EFRENT 24K Lo LT Lo iEH)
(BFk7 VA N7 7 —RKRF UNEUT— 3 U SRERRD)
RA B —T. RICSIZ X 2 /ALY I = L— & OB
(AR TR
NA L —8. SRR OEE AR TR 55 Ikt
(R R FER LR S48 T)
RAL—9. ZKEHOYME & BREFHMIC AT TR &R b ONTHE E KRG o 5228
(ZEYREREXR, FRfT)

12:00-13:00(60 43) Bik#H
(12:15-13:00 BRforum iEEZHL, $HAHEKE/NAGEE, 12:15-13:00 B&R fRESHE, &6
Mg RKERFR AR — L 3 Bkt 2 —5)

13:00-13:40 F/NKRESERE

JER R IOZ
FTHEIBIRT 2 — 656N 5 DMEKERE S - Wave Intensity -l
BRI R P RRIR LR, B RIS

13:40-14:40 E@HAFL AR I—
B B, HFHE
¥FE 1 BTNV I COBERERIZLFXTF REDT AT Y v 7 EAICL > THIE S
b
VA Ay 7 ARRA S FRBEERT, S R
K2 @B THO~A 7Lt a T — LT VIERR
BERRT, AR R
%3, MEHAIEOENNCZEDERY N-A4Y7abenAr7 27 U7 2 R) KERO 7L E =
AN - 7 a e o — VIR OfEHT
B RBEEE, W EA
HE A4 AT =T ORGFMEST VAL
6B R Se i E B Zele, A,
K5, ot a7 —ERORIR &SR
ALE R PR FBAMBLI R Am ey a—X, &% hE
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14:40-14:50 Coffee Break
14:50-16:30 #/MER
JER  $aRTER], LERSE
R EERDTA A=V T THOLNI R D BERIEL TS & T 5 EEEIBWRE - A 2 R
Uy 7 vy Fa—iAhbilifeEaaEfEE T -
(NA F LA m o —Fagm SR B - 20 47)
FORRFAEER N EL,  PaA A
J¢F% 2. MAERE SRS A HLER 2 & e L8 AU I3 522
BAPE R RFRE B RF U AT LB T, KA R2
FE# 3. BENTEF COREIRIRICHIT 2 AT/ B 7 s JUZES)
BEIEF AN FE T 248, RARGLR
KA. W AFEMEEHT HMEN (25um) 2 REIT 5 AN LARMER (Hb /NEAK) OB SO
PR RFRFEEEE TS, BE EA
FF 5. PRAL TV D MR D AR
WHRER, EARPZ
FIR 6. EOARMELEARIC o S T AR I ER OAE N (25um) (2351 D KBk 2 i AR =X
Waseda Bioscience Research Institute in Singapore F5fH KZF T2, 1
FZK
FFE T, MIKRRTEICBT 2RMER L 4 1 U —REREE Sk VR = 0 DR E
TR - & - BT, K TEA]
16:30-17:20 BO/N\A A LA RO D—
JER - e RiER, )5+
¥ 1. BT T 2 PR OB LRI O DEEDA 7 ) —=2 7
ACHEE R P A m BB AE MRS B 2 — AMERE R, ik
W2, BHFMRIZE S~ MY v 7 ZAAIRKACITKET D S pfilii o 72
bR, TERE
FE 3. BT D RGORIE DR
AbHEE R 7 RF e, ik M—
R A BOMEEICRIET 2T — 7 RO E
MR E R PR T A MBI, Bl S0

BTOHLNED
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BR BEFEFZFEZIABERNNMAFLAOD—FE
T2 2 EELREBE (ER2281818B~4H830H)

O S

A Fpk2 2426 H2H (k) 12:00~13:30

S« BMESEARTERT - AR RBR R AR — L

B (P2 2F1HA1HA~2244H30H)
RH: 2614 OBLFAEZBE484) A=104, B21 14, WARE: 24
(W - RBH 2774 (FAESB494), AR5 24, BR44, B 24)
(MEOT =2 EXER S L0, BROBEEZHREIZINRNT, SBRNO TR EEZZEBND
BRoLLizi=.)
wE: #HE ObKERB) 454 (T4) BdH 24
BhaE 14

1. FERK22 E£ERTH (H22.1.1~H22. 4.30) EERE

1) HS5RIAA AL AR =P —F 74+ —7 LB : H22.3.13 BERBARFHEx v 32k
e (A RA T

2) WE - %
22 [RIANA ATV =T Y RS H22.1.9~1.10 [ LUEE R ([ L)

3) EFFRE (BRSNS A LA U—5%a3E EFMBR H 24K F 1 5%7)

4) Journal of Biorheology Vol.23, No.2, 2009

5) HF 2 [AIBHE

2. PREFOFER 21 FEREHE (NPOEA+HEEEEK)

3H 1 3HICfESNE LIEBERITE T 2RERET, NPOIEADHOHE T, (EEMEO@RE TS
EFNTHELT, ZOMRELT, MOTONVITKWIHEEZHLELTHLRSY FEATLE. W
BaeWMIZT 272012, FaRalk (NPOEANHEEHR) OWRERELZHD TS THE ET.

FREINTERT: BT AT AT YA LR [T223-8522  fhiEmivkdbX A & 3-14-1]
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HANA A LA r v—

J A== o
R

(BT

TRV FEERERE (FER21FE1/1~FH215F12/31FET)

24k H25 2010

(53)

IR A TRV EEFE TH221EERE i A
KEEHLDEBE ¥3,206,677 ¥3.206,677
ERES ¥1,850,000 ¥1,590,000 ¥92000[IF£E x 1868 A RE X344
Q1 EEFEURIDEE ¥336,000 EZE X368 FARE X164
Q5FEURDEE ¥16,000 28 x2%4
BHRE ¥250,000 ¥50,000]  ¥-200,000
HmESE- Tt ¥0 ¥220,000 ¥220,000
SRR YL ¥0 ¥0 ¥0
JBRILE ¥3,000,000 ¥1,000,000| ¥-2,000,000
SEEFEL ¥0 ¥2.000 ¥2,000
EEFF ¥1,000 ¥1,652 ¥652
ZE1EEH ¥0 ¥471 ¥471
&5t ¥8,307,677 ¥6,422,800| ¥-1,884,877
X TRV EEFTE T2 EERE i A
EEMRE - EH ¥3,360,000 ¥5,070,409| ¥-1,710,409
Z DHENRI & ¥400,000 ¥0 ¥400,000
FDihER ¥100,000 ¥106,787 ¥-6,787|81F. [EHE. ELE
=iEEER ¥0 ¥0 ¥0
E ¥720,000 ¥420,924 ¥171,068|38 5
HP{ERR IR I 2 ¥189,000 ¥147,614 ¥25216|HPA>TFHU R
HE ¥100,000 ¥128,091 ¥-28 511|588, 774 SR BFRAE S, Z=EAY
JBRIGEE ¥100,000 ¥0 ¥100,000
FELEME ¥300,000 ¥206,765 ¥93,235
== ¥200,000 ¥323,.840| ¥-123.840
FE ¥200,000 ¥0 ¥200,000
NPOEANLIRE ¥300,000 ¥273,000 ¥27,000
E iR ¥0 ¥52.416 ¥-55,908
FiEE ¥200,000 ¥22 861 ¥177,139
&5t ¥6,169,000 ¥6,752,707|  ¥-731,797
igHE ¥2.138,677 ¥-329.907
T2 EEEEBRR
g5
L a=] ok 2] A= ok 1]
BE ¥23783[f2YHLE ¥-329.907
BE JRIA O ¥1,883,000| KILLVE * 1 ¥0
RILHERTT ¥927.044|B1Z(+4& * 2 ¥0
B/NRES ¥3,163,734
&t ¥2.833,827 ¥2.833,827

B/NKEE TRAFEREHRE (FR21F1/1~FERK21512/31FT)

XA b-Zun]
EEEILDEHE ¥3,377,220[ A% JLIYERLE ¥212,856
FE ¥0 [ EEFHH ¥630
it ¥213,486
&&t ¥3.377,220|f2i8 & ¥3,163,734
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