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We established a method to isolate lung endogenous stem cells from human and murine lungs.
These stem cells had differential potentials into multi-lineage. At the same time, they had an alveolar
epithelial phenotype. In murine elastase-induced lung injury model, administration of lung endogenous
stem cells attenuated the injury and improved the survival ratio, suggesting a potential cell therapy to
lung diseases. In addition, lung endogenous stem cells, which have a potential to differentiate into
alveolar epithelium, have been discovered from adult human lungs for the first time. These cells are
useful for a drug discovery.

AT ERR
(BHHHAL - 1)
IELPERE 2 ] & &t
2007 4 4,200, 000 1, 260, 000 5, 460, 000
2008 A 3, 200, 000 960, 000 4,160, 000
2009 A 3, 200, 000 960, 000 4,160, 000
FRE
EE
it 10, 600, 000 3, 180, 000 13, 780, 000

BFSE5 8T © [ s
B OEL - ME  PIRSRERIRIE S - FRLBRNRL
T [ RS



1. WFFERRAE S IO &t

Mk OEE & HEL, BEE2ZT kRO
EERGRgIR s L TEETHD. T
FRPF 72 (1 1A 0 ML O b &2 B & i
9. Fe, EEMREOKTIE, GEMIEEO
EHREROMEL 7263, 2 OMMKE
18- AR, Basl LI RESERD.
B ED L DT L L O EE L EE RN
IR RSN TV Dlifas b A, o
LI EFIT X VMO FAEDNAE U 2 s
bdDH. ZOBE - AR IIERZ LIZR
A, iE, BARDNEWEESE LTHD
NTWN5,

B & BAIE, BEEXTCMIBICEX
Bao D8 T2 72 IR OMHE AL ETH D, Z D
ML Ui, MRREA ISAAE T 2 ks
el & A &0 kG S A D E i R R R A A A3
BELTWo. Fxld, MEE®ROTMENO
BT, Rk rEls L, £7220
MR DOFIEN ER I HRERICEETH D
ZEEHLMNMILTCE T (J Immunol 172:
1266-1272, 2004; Thorax 60: 410-413,
2005; Am J Respir Crit Care Med 172:
794-795, 2005). T L5 OfMEIE A R
fa - &N b U CTFEET 5. Ly
L, ZOREEIZ» b T-flao % <1x
FREfRGmE & & HITER L, oAk &
(ESS RIS VAN S Sl R e RSV N P
7= (Proc Am Thorac Soc 3: A556, 2006). -
F 0, MRk OB IZIZIERE A ORI
NEHETHHILEZRLTWD., ZOZ &I,
Fx OFMELILGEET MW T,
U 72 Jiti el 3 B H SRR 0D 012 K o THERK
INTWD DT TIERL, MBEFOMAE S5
FNTWLHZ b bR D (FEBS
Lett 556: 249-252, 2004; Biochem Biophys
Res Commun 324: 276-280, 2004) .

Ji Rk [ AT ORI DV U, R7ZIRE
REEIZ SN TR, 5 FET, KB ERH
ke, 77 JHba, Aifa 1T b Rz A D Btk s
B E B Z O TERR, 26 O/MER
L LREE FFO LT E 21T L, Wb HH
S DR Ea= A1 WA AN oY b ST
TliX, Sca-1+/CD45-/PECAM-/CD34+ifificd 53
E QMR TH D EOREND D
(Kim et al. Cell 121: 823, 2005). #xiT,
T2 1T AR K0 Big RIS &2 42 T single
cell & L THBET AN AL LT-. £ LT,
MEKF D~ — T — XM D i~ — 7
— DM T H DALk ER AL 2 B S R $S
KX~ U Al O DB ET 5 Z &1
R L7c. ZAboMifdiia e =—%ERL
FERESENFEETH D, b MHEMEE~D
A HHIRE & TIEIGHEDNE S DD, fiifd
Rz AA, RRHESEMIAY, &7 —ERI AR
~EFET B, 2 O MRS ORERE
KT, E7E3E80BIE, B 72 EREEE

DT &Y, MiKE 7z Sk x 7o il B DR
K& 72> TWDATREME A E TE 220, AHF
ZECIX, b KRk RS OREREREAT, 4
bz G B K7 OfEH, & IRk
(B W T RE 72 ERE B & o B4 %
BAOMNCT DI IRy, Mizfed 2
D RIZER SR OMEEAZ BT L0 T
H5.

2. Lo EHB

(1) WisEETF MBI DAk -
B ORI DR

(2) KHEALAGIZ 395 HGF W AL D%
S

(3) KMEALITIZ %9 2 ik i 2 A
IRV 1) OREY)=3

(4) & ERERER > © O FE AR A oy B 1
W DHEST, ¥ X O biE DR

3. WFFED L

FgEid e MR & ~ U AR EBEE T L
ZHWTED T, BRI T O
FIETHBERET 5.

Q=i EkE s i)

WAL KPR ER IR O 1O T, #%ib
T2 X O ICRENE S iiEiEs, Bt
A WRIER], volume reduction surgery JEMF] X
D, 3 x3x 3 cmUFOMREMEOREZEZ T
L. ZOMFEKEY, FarDTTITHENLLTHY
A iHIE D single cell suspension Z{EA%
T 5. BARRIZIE, Fex BNER LT
collagenase/dispase (= & % flifia sy BERIR & &

BT AtiFAAE 2 LB L, single cell
suspension Z{ERK. MEGEE%, ks K
S, BD FACSAria®Z IV THpAHE S 8] A 43
HEse 9%, 2O~ —T—% AW fasy
HES LB e 7=, DARTY 3 O FHIF L CTHEA
L 72 autoMACS™ % F\ \fi CD45 ik & 41t
PECAM-1 #iL/& T negative selection % 7>} 7= %%,
BD FACSAria® T D5y BEfiir 217 5 .

(= 7 A fitifA A A

Eite MiilickBiF3 72 ha—niaz~y
AR Al X 72 55T, single cell
suspension % {Exk L, FACSAria % i\ Cif
fa oy & Sy BERE AR T 5.

(1). WEETT BT Dl -5
B kL O AR

GFP N T v AV x = w7~ ADEBEH
M C57BL/6 ~ 7 AZHAE L, ‘B i Sl
DFRIEDN GFP OF M CTHEHT TE 5 GFP ¥ A
T AEEK. 2D GFP F X 7~ AT,
LPS, Jf#R, =7 2% —¥Izk BhiitEEE
TIVEAERR. WS EEE W -5 b R R E)
HEZ FACS 35 L OVHRR Yo CHET. [RIRRIZ,
PNTEM: O fifikE kst A0 L 47 ) Sca-1+
/CD45/PECAM /CD34" % FACS I3 X Ok



Yutt, THEAT.
(2). JIEALHHIZx3 2 HGF W AR IE D)
C57BL/6 ~ 7 AT A X —FE5EN
b L, MiERZA 2 ERk. SRR ST,
HGF % 3 [a], 3AMIZH7Z Y KA E-.
D%, MifEfkEEE L, K[EREOELE
TREERR AT, F72,  NEME O
fkE MMy Sca-1" /CD45/PECAM /CD34*
% FACS 35 J USHR YL ( CRENT.
(3). AUMEALAGIZ k3 2 AfikE Ak R A
P i MY

F7, v ALY SR A ST S
728, collagenase/dispase % H\\ T~ 7 A Jffi
single suspension Z {Efk. Z OMIBLEFEIER D,
bt CD45 Hifk & W CIER Dy 2 BRE. &5
2, Bt Sca-1 HiikZ FVNT, Sca-1 B
%y RIZZ @ Sca-1 BEPERMIAE A~ 4 —
A —Hif L TR L, an=—EEiile Az B
HiE.

SyBfE L7zl o 43 {kRE 4, mesenchymal
stem cell functional identification kit % v T fi#
Mr. F7=, Hiifa ERGHIRE - M N EGHERE~D
sk %, SP-C, AQP5, CC10, CK19, eNOS,
CD31, Flk-1, VWF FEHLD 25l TR

WIZ, ~ T AT ALY —EiEEET NV
EUERL L, ZOE#IEE 0.5 x 1008, SGEN
Beh U, HBAFREMNT. 5L LT, B
RS, MR R TS W £,
GFP b7 v AV z= v 7 <=7 AHKEDfilif
R S AN L, w I AGE N BG4 O A
IR EhAE % B e BB 38 L UM s Y 68 CRRAT.

4). & MR & ORI BER
DS, B IO LIEDR ST

WMEEESAREZT, REENE LN
Rt FATER] L 0 Bk a2 W22 &,
collagenase/dispase # H T & I fifi single
suspension Z k. = OMIfRFEIFHEN D, i
CD45 Fifkz HW TRy 2 b L. 7 4 —
Z—Hifa L CEEE L, 2 r=—EaGHiiE 2 B
B ZoOBTIHEL, LB MAT. £,
PRI O 21T\, 2Ok MRk
AR D 53T % [ E.

4. HFFERHE
ARFZECBNT, LLFO S EMER LTz
(1) MifsEET VBT %Ak -
B E L O£
(2) KHEACHTIZ x5 HGF W AL Ok
N
(3) AMEALMl T *F3~ 2 ArfikH fik s i 2
U TR O RTREE
(4) t bR 2> B O KL AR A Sy Bl
W DREST, I X O biEDORT

(1). WEETFNICIT DR - B
Bl A Sk D 2R
Fxid~o AREETT VIZBWTERE

A RER IR S i DB ICBI 535 2 & &

52 L TE 7~ (J Immunol 172: 1266-1272,

2004; FEBS Letter 556: 249-252, 2004; Biochem
Biophys Res Commun 324: 276-280, 2004) . L 7>
L, ZoEiihdiians MEsEs b e s
LTHEL T ONEIFRHThH -T2, 22
T, BHEAIEE GFP T VAV =y vy
AHROHINIDEHL L 7= GFP ¥ A T~ 7 A%
FA, BHEE SR OHERS & et Lz, £7z,
~ 7 AJHNTEPE DAL Sca-1+/CD45
/PECAM /CD34*#ifu sy DZEAL b @I g L7z,
ZOREE, EBEHORAIIRIL, MEE% 4 HH
\ZD7 0 MiRBEIAFAET 203, Z OB
WA L, 24 B ICIZSWIOK 20% F Tl

Number of bone marrow-derived cells in
alveolar wall.
20

GFP positive cells/200 alveoli
s

0 &0 180

d:ylafuioLPS
FTHZEEH LML (K1),
X 1

Z Ok, PEMEOEM Sca-1+/CD45
/[PECAM /CD34+#ifa TN L, ~ o Affi
HEROBERNT, B8RRI 7Z Tk
72, WIEMEOMM M b5+ 52 L&
Bi 522 L,  Proc Am Thorac Soc 5: 362-363,
2008 |Z# i L7z,

(2). KUEALHTIZ X 5 HGF W AL DfifE L

WFFEREE DRA T 285 (Wil bahs
#l (8 2004-66410),  Adifferentiation- or
regeneration-inducing agent for alveoli.
(European Patent No. 05720655.9 -2107
-JP2005004384) ) % T2, ARG H AIHE 72 HGF
DOW NFFVENT K o THEINTEM: O #E R A
SHALIETE AR L, EERPERE B C o D iR E
DIRRER TEIRWDRET L7z, £ DORER, HCF
W AT X0 NAEMED Sca-1+/CD45 /PECAM
/CD 34+ Ak A IRBE D LB E TR DA,
SUEREOWEN D bitle (K2).

4 2

Lung injury increase cells with
stem cell markers.

£
(1
wa o
3% 3 B Sca-1+ B c-kit+ cD3a+
gg g CD“'Gdl"hlun‘ﬂlllll
g £ °
il
n o
i
]
cE E
ws 2
B d
i ¢, m—

Control elastase elastase + HGF



PLEDOFKESIE,  Molecular Therapy 16:
1417-1426, 2008.1Z 45 L 7=.

(3). SHEALITIZ %92 MRk Al A 2 FH
7o AMBETE T D T REM:

FRPIZAFET DAL A 2 VW5 Z &
\Z& D, WERTER S ATRED R L7z,

F9, U AR L YD Sca-1 B &
SEEL, an=—%RT D MR A RN
L7z (B3).

3

Z ORI, AR BRI e &
DOEREER LT\, Zitd & big,
B2 7R BAREIR TR X v, T b R A
M N R ~DSMERE ) B A LTz (1Y
4)

[ 4
w Epithelial
(AT2+AT1+Clara cells)
=Endathelial
i 1 i
— 2% £8% 29% BIMLSC
- . - o Unidentified
FCM HGF bFGF EGF Dilferentiated

cells

PEDzZ X, Z OB S ko
ZREMEMIIN TH D Z N L N o T
Z T, ZOMiaE AV iaiEEN, i
EEITK U CRIBEDMRE L7z,

<~ AT A —EEREE L, iEE
PR L. o, KB LV ELomgimia
BRI 5HE, HTEROEENED LT
(K5).

4 5
Control
100 -
20 L MLSC only
80 Elastase+MLSC
5 70
< 60
T 50 &
=
c% 40 = Elastase+MEF
30 —%—= Elastase+DMEM
20 ‘_I Elact only
10
0

0 2 4 6 8 101214 16 18 20 22 24
Hours after elastase administration

Z O, NICES U@ a s g0E - i
RaBEIZ BT, 7 T THka (CCLO Bah) <Cfili

fia Rz ARE (SP-C Biit) 123k L THFAEL T
AV,

UbozZ & X0, MEGECT 28Hl 2
FN T AR TERE O FTREME SRR S 41, Stem
Cells Dev 19: 523-535, 2010 (Z# 15 L 7=.

(4). B bR D o HH Rk A0 AR S BRI
DS, B IO bIEDR ST

PbD~7 AFEBRAZHE %, & MilfLET
W [AER ORI D TEAE L 72 WG L
7=.

9, MEEZAESOKRE, FEOHELN
7o B FAER] &L 0 Bk A2 W72, kR
MOy MEZ1T - 72, ZOFRER, & N AN
IZBWTHZobEE & R o fiiu 37T
HIENHLMNE ST,

Z OEBHIIREE, Bk REBMICHEEL,
BEERS L O EOREEEICEES L
TWD I EREBINT.

Z OMIfaIE, IEEICHT DAIEDO R Y
—= U TICKREEHTO 720, Frre g
L (b kAR AL O FR S5 15 & Ofila 1
BRI ~D 3 baHE 515 (Rl 2009-
100548) ), HEEEMENTZR BT RT3 D BTG R B
FEAFNT T2 EDH TN D,

LA EDOWNZAIE, 2009 International Conference
of the American Thoracic Society TH# & L (Am
J Respir Crit Care Med. 179: A1996, 2009), Hi1E
M ERRTHD.

5. FERFERimILF

(MERERmSC) (FH 15 4F) (BHiA Y D7)

. Hegab AE, Kubo H, Fujino N, Suzuki T, He
M, Kato H, Yamaya M. Isolation and
characterization of murine multipotent lung
stem cells. Stem Cells Dev 19: 523-535,
2010.

2. Yamaya M, Yoshida M, Kubo H, Furukawa
K. Seizure and pneumonia in an elderly
patients with systemic lupus erythematosus.
Journal of the American Geriatrics Society
57:1709-1710, 2009.

3. Yoshida M, Nakayama K, Yasuda H, Kubo
H, Kuwano K, Arai H, Yamaya M.
Carbocisteine inhibits oxidant-induced
apoptosis in cultured human airway
epithelial cells. Respirology 14: 1027-34,
20009.

4. Kobayashi S, Kubo H, Yanai M.
Impairment of swallowing in COPD. Am J
Respir Crit Care Med 180: 481, 2009.

5. Asada M, Yoshida M, Suzuki T, Hatachi Y,
Ssasaki T, Yasuda H, Nakayama K,
Nishimura H, Nagatomi R, Kubo H, Yamaya
M. Macrolide antibiotics inhibit
respiratory syncytial virus infection in
human airway epithelial cells. Antiviral
Research. 83: 191-200, 2009.

1



10.

11.

12.

13.

14.

Yasuo M, Fujimoto K, Imamura H, Ushiki A,
Kanda S, Tsushima K, Kubo H, Yamaya M,
Kubo K. L-Carbocisteine reduces
neutrophil elastase-induced mucin
production. Respir Physiol Neurobiol 167:
214-216, 2009.

Yamaya M, Fujino N, Kubo H, Arai H.
Effects of pneumococcal vaccination on
hospitalization and exacerbations in elderly
Japanese chronic obstructive pulmonary
disease patients. Geriatr Gerontol Int 9:
206-209, 2009.

Hegab AE, Kubo H, Yamaya M, Asada m,
He M, Fujino N, Mizuno S, Nakamura T.
Intranasal HGF administration ameliorates
the physiologic and morphologic changes in
lung emphysema. Molecular Therapy 16:
1417-1426, 2008.

Nakao I, Kanaji S, Ohta S, Matsushita H,
Arima K, Yuyama N, Yamaya M, Nakayama
K, Kubo H, Watanabe M, Sagara H,
Sugiyama K, Tanaka H, Toda S, Hayashi H,
Inoue H, Hoshino T, Shiraki A, Inoue M,
Suzuki K, Aizawa H, Okinami S, Nagai H,
Hasegawa M, Fukuda T, Green ED, lzuhara
K. Identification of Pendrin as a Common
Mediator for Mucus Production in Bronchial
Asthma and Chronic Obstructive Pulmonary
Disease. J Immunol 180: 6262-6269, 2008.
Kubo H, Hegab AE, He M, Ishizawa K,
Yamada M. Endogenous lung stem cells
increased after lung injury. Proc Am Thorac
Soc 5: 362-363, 2008.

Inoue D, Kubo H, Sasaki T, Yasuda H,
Numasaki M, Sasaki H, Yamaya M.
Erythromycin attenuates MUC5AC
synthesis and secretion in cultured human
tracheal cells with RV14 infection.
Respirology 13:215-220, 2008.

Inoue D, Kubo H, Watanabe M, Sasaki T,
Yasuda H, Numasaki M, Sasaki H, Yamaya
M. Submucosal gland cells in human lower
airways produce MUCS5AC protein.
Respirology 13:285-287, 2008.

Yanagi S, Kishimoto H, Kawahara K, Sasaki
T, Sasaki M, Nishio M, Yajima N, Hamada
K, Hori Y, Kubo H, Whitsett JA, Mak TW,
Nakano T, Makazato M, Suzuki A. Pten
controls lung morphogenesis,
bronchioalveolar stem cells, and onset of
lung adenocarcinomas in mice. J Clin
Invest 117:2929-2940, 2007.

He M, Kubo H, Ishizawa K, Hegab AE,
Yamamoto Y, Yamamoto H, Yamaya M. The
role of the receptor for advanced glycation
end-products in lung fibrosis. Am J Physiol
Lung Cell Mol Physiol 293: L1427-L1436,

2007.

15. Kobayashi S, Kubo H, Yanai M. Impairment

1

9.

of the swallowing reflex in exacerbations of
COPD. Thorax 62: 1017, 2007.

(3R] Gt 221)

Kubo H. Endogenous lung stem cells
increased after lung injury (Aspen Lung
Conference, Aspen, USA 6/6-8/2007)

Kubo H.12th Concurrent Symposia: Critical
Care. ARDS: Basic and Clinical Science.
Regeneration of ARDS lungs. (Congress of
the APSR, Queensland, Australia
11/30-12/4/2007)

Kubo H, et al. Hyperoxia induces Toll-like
receptor 4 upregulation on both
hematopoietic and lung parenchymal cells.
Am J Respir Crit Care Med. 177: A76, 2008.
(ATS International Conference, Toronto,
Canada 5/17-21/2008).

Fujino N, Kubo H, et al. Role of Neutrophil
Elastase In the Repair Phase of Acute Lung
Injury. Am J Respir Crit Care Med. 177:
A725, 2008. (ATS International Conference,
Toronto, Canada 5/17-21/2008).

Suzuki T, Kubo H, et al. New Preservation
Solution for Endogenous Tissue Stem Cells.
Am J Respir Crit Care Med. 179: A2007,
2009. (ATS International Conference, San
Diego, USA 5/16-20/2009).

Suzuki T, Kubo H, et al. CD117 Positive
Cells without Mast Cell Lineage Are
Localized in the Lung Parenchyma and
Alveolar Wall in Adult Human Lungs. Am J
Respir Crit Care Med. 179: A1997, 20009.
(ATS International Conference, San Diego,
USA 5/16-20/2009).

Fujino N, Kubo H.Mesenchymal Stem Cells
with Alveolar Epithelial Phenotype Were
Isolated from Adult Human Lungs. AmJ
Respir Crit Care Med. 179: A1996, 20009.
(ATS International Conference, San Diego,
USA 5/16-20/2009).

INMEARE]. 5 6 [A1LECOPDAFZE S (2007
£6 A1 H, L) COPDIZEIT DAt E
18 LA

N ] 5 35 [MIFARMFG R (2007
F6H 16 H, i) MsE L COPD -
FALLR & AR

10. AMRERTE]. %5 13 ML BEERS R

oA (200749 A 22 H, &) Mo
#A1k.

11. AT, BHEEL L VR T A

(2007 £ 11 A 23 H, (i) Mckirs
HRRIEHE O A RENE

12. AR#BE. B9 RREFER L 77T

2 (200841 H 19 A, KE). MEE L



BEA =X LOEAETIZLIZ T
VA L—va ) —F~DRE.
13. AR F]. 5 38 [aldbFErp 2R v ARy
7L (200842 H 1 H, ©IR) MHED

BEEHE~DOT T —F

14, BT, 5 60 (0] H AR 25522 FUN
M54 (200844 H 26 H, Bk
I Wil OEAE L IREA~DRA.

15. BT 5 48 [0 H AN 2P it e
(2008 #£ 6 A 15-17 A, #F) Ry
v Bl AE R S EERAE. ARDSIC
B 2 EEE

16. ARART]. H28EIANH B 77T A
(2008 4£9 A 20 H, #7) COPD

17. ARERE]. 5 7 RIAFZE 7 4+ —F A 21
(2009 =6 A 13 H, HIX) HiEEG L&
BOXAF I XL, it EEEICBT
2 R R O B -

18. AT FHH9EHAART LLF—%2
I RS (2009 45 10 A 29-31 H,
PRH) ZERE RIEREICI T DRk
s o B 5-

19. AR T 5 63 IR 2R A [ Ab et 7
£ (2009411 A8 H, B #HBEEL
J— e & AT bR R BRI A

20. ARERTE]. [HEEMlE =2 Y — 3T )
YT T4 FF ¥ S AABREE (2009 4
12 H 19 H, {if) ML EE~OHkiE

21. ARARE]. 559 [\ Organ
Microcirculation Forum (201041 H
14 B, HU50) FeillFEE. Ml i A o rTREE.

22. NEARTE]. 5 80 [BIFAZEME iR BAFFEE
(5% 100 [AIffisUEMFFE2S) (2010 421 H
23 H, BN = UART T AL BRI
X0 R7=CoPD-ftiFFAE~DT 7 r—F

(X&) Gti124)

L ARELR, ARRE]. MilaO A & 1GE
~OREYE. BARBEEZSMEE. 44
79-82, 2007

2. IARAETE]. KR o BMEBAZEVEIR -
IOENA- FAERKORES. RHES.
62:455-461, 2007

3. AR T . HFAE o 18k B ZE M i R AR
(COPD) —sefr D JERE - BRIRMFIT-. Frim
WG O RTREME. B AREEEK. 65 :
740-747, 2007

4. INMBEARTE]. B ALT/ARDS DR HE & TEI4.
ALT/ARDSIZF31F B it D& & Bk, PR
LIEBR. 55:623-628, 2007.

5. ALR#TE]. MiofEE & FAE. R 27:

190-202, 2008.
6. ALRERE]. WL L. PR LA
Bf  56:285-291, 2008.

AR . FRfE- TA s - MRk I 1
% - ERA A O BLR & araett ) il
(BT D MR O ATREME. B AE 43:

~

113-118, 2008.

8. AR#RTE]. WHEEEEED A =X A,
Annual Review FEKZEE 2008 (p113-119)
HRAbE AR, 2008.

9. ARRTE]. HIFEIZLEEIRARDSZIR ) ¥
NT L OJRBEAETR (pl7-23). WL IRIE
. 2008

10. ALRERFE]. FEEE-AiFAE = Bk &Rk
-COPDIZ 35\ 5 £ = % . The LUNG
Perspective. 17:386-392, 2009.

11, AR E]. ARDS—#T LNEIEAER]. Annual
Review FEWESSE 2010 (p265-271) 4k
=4, 2010.

12. ARERF]. BEEFORLE oA,
H#E:E, 46: 380-387, 2009,

(PEZER PEHE)

OHRREL GE11)

L A4RR o b bR ER R o0 F S5 1k K OV
W b Bz R~ D A3 b s 7 1
T AR E], REFIEAL, ESORFERK,
L1 fe I
MERZE - wdbT 7 ) 7 —Ftk
FREE « Hrr
%5 HFRE 2009-100548
BUSFEAH - PRk 21 84 H 17T H
EWNs DR EHHN

(& fth)
http://www.apmid.med.tohoku.ac.jp/

6. WFITHLR

(D) WFgefRE

AR #E] (HIROSHI KUBO)

HALKT: « KEEBLE R SER - HEHER
F7EE % 5 20332504

(3) HLEEMF T

SN 2B (HIDEMASA KATO)
BEERKY: - 7 AEFMEE X — i
fifi

9% 5« 50292123



