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[HM] FEAE R 2 B OBl 5 [Autologous Bone Marrow Cell Infusion

BE O FILL LD BRIFR Y A NV AHBV) G L <13 CHUTFL 7 A L 2 (HCV) O REGEH35F E
TH Y, ERRICTRES VA BN S 2 BITFR D A /L ADREGENGED AL D 0O )%
T HZ EFEETHD, 4R BEICHSZ S/ HBV DNA & HCV RNA O E # R %
AT ABMIBEDOBRIZEREL - fRAF S 72 B il HBV DNA #7213 HCV RNA 734
Hﬂ{;jé;ﬂié RRET L, SN DGRITEDERZITOFLHE LT,
i

R RS - LB RZFM BB 3 )T ABMI A2 JidT Sz 16 4 0% (HBs HUR
P - HCV HUiREGIE - 14 HBs HURIENE - HCV JUARRE © 9 4. HBs sk - HCV 4T
Iz - 5 4) HERRESh, RFSNIZERMIZZ T HBV DNA & HCVRNA %
nENER L,

[aki]
1 fl> HBs HUR M Tk HBV DNA 73 1.8 log copies/106PBMCs & Witk Th o7, L
72 L, HBs HURIENE - HCV FUiE51E . HBs HURIEM: - HCV FUikafE4 134T HBV DNA
& HC\;’ RNA {3 & bITHMBRELU T TH o7z,

[(Z%
B BT J¢ 5 OB M P2 13 HBYV DNA 28 H S 72232 O & 3id TRETH - 7=,
C BUFJ 8% TIZ HCV RNAITMHERELL T TH Y | FELZRV, fFELLELTH D
SABTHDARRIEN RSN,

S ABM SREDBICER « (RAF S N8 H

EAEP*E] [EMARFEFINTFE = 20 2\ HBVDNA & HCV RNA 077
TEEHER LT,

A. B E

WEEEIC KT EEFEmpgs B RTE

[Autologous Bone Marrow Cell Infusion WA R EFRI R, PR
(ABMDVE ik 1 B % A A OB BN 2 4E  FPHDB BT T ABMIUARE 2 HifT SN 72FH 15
LCoEBEATARETSHY . firre  ~PRF (HBs FUREKE - HOV 7uiEBE -
RS T R DSENS RO b S, kg 1 HBs FURIRYE-HOV uikiE 9 4,
(1 B FEERED 8 FIL s B A HBs FURIRME - HOV fikEtt - 54) 725
U AL ZHEBVEIE C BAFL Y A LR BRI, BREESAEEHEMBEEZHE VT
HCV)DRANERTH 5, BEHLZDE HBVDNA & HCVRNA #F N EFNEEL
BMIA AT D L2, ERCERM o

BT 2 S DRFJE A L A BSEYE LT

BOMPREERMECHL, LoL, oh O PIARR
FCRSLBRFHI A ZN TV,




ABM; HiE TR S Lz B HERAR O IF
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7= 1 BTk, B8z + 2 HBV DNA 23&
Hi &, DT 1.8 log copies/106PBMCs
Thol, ZOMD 14 1, §72i%, HBs
PURFEME - HCV HUEBMED 9 41 & HBs #1
JRREME - HCV HuERtED 5 flik, 21T
HBV DNA & HCV RNA 23 & & ([ Z R HEE
LT ThoT,

D. B

A EIORKRECIE, 156 il ABMEETT
BEDREFEEHMIZE AT HBVDNA &
HCV RNA ORIE Z1T > 727, HBs HURM
P 141k HBV DNA 23 B8R 12z
HEh/-, EBOEEZSHEIX 1.7~5 log
copies/108PBMCs T& 5 O T @& E Ol E
FERAVTHLRHBREZVEVDETH-
7=o C BIFFRBEFIZBNTYH, BEMIET
@D HCV RNA [ ZW TN ORE T & AR R
UTFTho, GELREVWD, FELTHD
<HEEEZONZ, ZBERLARTNIEZWIT
VR E LCRREMAZ OB BRI PCR A
EMETHH~NY EFERLTNDEET
HbH, FHEIIAETHDL A, BHEH
B bR T RIS B ¥EE LT
BEDBARY D PCR ~DEE I/
WeEzZHhb,

E. #&f

B BT X EBE OFHMETIZIT HBV
DNA BBPEBHFET D Z &R EnT, C
HUF 2% BE O FMlE 212 HCV RNA 1377
LRV, FELTWS L LTHBDE
ThDHAREMEN TR STz, 72720, D8
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[FBRAEILIC I 5 CTGF O & FrIGHRIER & LT O HEM ]
W R4 - JEIHEA FUEEER « KREROCERFBEE A 7ER g eI

W B4 Wlpdhind PUSFERE - KBRS e R 7e L Mkdn - B
WITEI 18 A - TR F@BER « KRBBOCFE RSB S AT TE R k4« 2%

MEEE

[ Hf]
FERRAE LT PERTF 28 /IR 22 0O Hh D ROIRRE T db 2 08, & OFIAEERE | 38 ME CoR 72 R 7 A
%, Fox IILART, TFRRHE(L2S B ARFRIET 5 Ph3 D3ERecIETE(L Lo~ 7 A Ok & A
T~y A7 a7 AR EZToiR, MELOEIT LYy 2B T
CTGF(connective tissue growth factor) D% L\ EF MR STz, & 2 TARMZE TIEITE
HefbIZIs1T 5 CTGF O & HBAKRER & L TORBEIEIZ OV TR L7,

[ ik - i)
By A o AR IBAE 5 S (BD L) I b ik 3 (CCl) B G- 02 1 0 JTRRAE L 2358 L, ITHA
fkh CTGF ORBLARFTT 2 &, WTHhOBMEILET LT CTGF O LHF O bz,
F 7o b MR CIBREIZ I A IENEE AR T > CTGF ORBUEEZFHIT 5 &, #iiE
fboiERe & & 612 CTGF OFHL LA 2580 72, IkIZ CTGFE O EEAPIZ DWW TIRETT 5729,
PR LR D~ U A FED IR & RS E M2 4 5 & . BDL/CCl4 Wi iud
ETAZBWT S, IFHIla, FFEEEEMRmE & & CTGF OB LH 25307, #Z THIF
Hiass ey CTGE ki~ 7 A(Alb-Cre CTGFestox - CTGFAhep ~ 7 X) . FFEAMIBEEAY
CTGF X8~ 7 A GFAP-Cre CTGFox/lox : CTGFAHSC + 7 X) . polyl:C iFEErHeE -
FFIEFZE NG CTGF K4~ v A(Mx1-Cre CTGFesox - CTGFAhep+NPC ~ 7 X) % 1{ERk
L. BDL/CCl4 |Z & &8 HME(LAl % ORI CTGEF #H L~V 25T 5 &, WTno
BT BV T CTGFAhep+NPC v~ U AT Ay br—/b= 0 AZLL LA ER
FEK T 2RO 7, FRECERICB TS CTGF OFEICOWTHEIT 5720, FFEMA
B LX-2 #ilEIZ % U recombinant CTGF 23 % &, a-SMA, Collal OFELA L& L.
FFEMBOEMNHILEZR D=, £ CTGFAhep ¥~ 7 A, CTGFAHSC <~ 7 & |
CTGFAhep+NPC ~ 7 2 2B W T BDL #% OB L X IiZ oW TEFEMT 5 &
CTGFAhep+NPC = 7 2B\ T D fpHEL OB 2 7B D 7=,

[(E%]
CTGF Zitiiia & FIEEEMBOMmE D L L TELE S, B LOERE L & HITRE
EH L, FFEMIEZIEEL L THRMELICS LIEEMIZER L TWS Z ERRBE T,
CTGF I RHELIC k3 2 BRI EIEMIC 2V ED LB 2 b, 41% CTGF Z1ZER & L
TIREORENREINS,

A BFEEEW FrfEfkZ2 W T~A 7 a7 LA BT %

RFRRMEMC AT AR IT R FREZE DO P LB fToTER. ML OEIT Lo~ D ATk
REThH D0, TOHIEHEEITEMETERER Vv T CTGF(connective tissue growth
B2 8320, Fox 1IZLIRT. FFRMEL2SE  factor) DE LW ERRRO DL &R
RFIET 5 Ph3 BEFFREME L L7z~ T 2D L TW3, CTGF 3R ~DE b




MEINTWDED, RIE+HREITIXITD
TV, £ THE, <7 A fFREL
ETFNERHCTHBRELLERIZBT S
CTGF oEZMET L., IFME(bins Z B i
L7z #HIERIEDORFEIC 2R IF 5 Z L % B
e L7,

B. BFFAIE
< U AR EET L E LT, RIBE R
i (BDL) & ' (b p 3R (CClA) ¥ 5 7 /L
et L7z, BDL £7 /v ClX BDL {7
3 HEDORER T, WRILREREET VT
1%.0.5mg/kg %8 2 E&E 6 BE&ZE S5 LT,
AR 5% 24 FFE OFF R CRHME 21T - 72,
BRHHENET N~ U ATBWTIFERF O
CTGF E=FHH. HHELOREIZDOWT
FEAMG L 720E 0y, BRAELRIBER O~ 7 A XD
MRS ERRL, 29577 —8 -
Tuf—EEREE AW THEBRME - 3F
FEEMEHBE L, %% D CTGF BEEIZ
DUWTEHM L 7=,

< U RX, CTGFHox/ox - & Cre T A
Vxzmy /= U AR L, HasE
\Z CTGF #X#ET 5~ 7 R (Alb-Cre
CTGFoxox . CTGFAHEP) . polyl:C 25
PRI TR R OTFE SR E MMa © CTGF & X
BT B~ R (MXI-Cre CTGFox/lox :
CTGFALIV) JK OMTE MR £A9Z CTGF
R8T 5 v~ v X ( GFAP-Cre
CTGFoxtlox . CTGFAHSC) #{ERk L 7=,
Inbn~ 7 A2 BDL RlUELRERS
AT, BT O CTGF 38 X ONRHELES
HEBETHEL, BRHELDORRE (Sirius Red 4
B/l FaXx 7ol VEEIZ OV THRE
L7z,

AR EER & L AT MAaRE HepG2 &

O EMiRak LX-2 ZFHVT, ik &
OF 2 Mz %t LT recombinant TGF-8
< recombinant CTGF CTHIE L 7= D& =
FRBOECIZ OV THE LT,

AR Z AWz Rar e LT & M
R OB 93 Bl 31T 23 PR GE & AT/
BYERFR/ATREZ) & FENEIE S CTGF %8 L
~UL & DEREIZOWTHE LT,

BRFREAM X ERIT, KRIRKFEE BT
M2 ZETZERDOEROL E1To7,

(¥~ DBLE)

BRI IR Z AW EBIT, KIRKFES
BRI DMEEESDAR L L A v
TA—hRarr b EEEETIToE,
TRTCOBMERIL. KRRKFEFREY
EREZEBSARO L & T, BENIIT- T,

C. HFFeHER

FPIFRAEL & CTGF & OBEIZ S\ T
BErT 5729, BDLEUCCHU &EHIZL D
~ U AT T LT, RS EBIC
CTGF B ERT A0 EHET LI, WET IV
ELBMELREIRIC LY 2T - B ETF

(Collal KTt Colla2) DR BIHE T & £,
U TR Ly FYEIZ X DR TRV RME
LD Z B - & RRZ, FFEMEF O
CTGF OB LA 2307, 7ok MTH
R R BIBR 93 BlIZ 31T 3 R AT E S I/
BPERFR/ITREZR) & FEMEEET CTGF Z# L
)L L OBEIZOWTRETT A &, iR
{EDOERIZHEN CTGF OFRB LF 2R,

RIT CTGF DEATRIZOWTIRETT 572
. RS E O~ v AFFlEA S AT
LATHEEE M2 B4 5 & . BDL/CCl4
WTFROET BN T, PR, ATIE
EEMLE L CTGF DRRET=2 L bo—



v A LA B BEA U, IFiad
S OVFIEFZE a2 CTGF AT H 2 &
e A=, IFEMask HepG2 F5 L
O A LX-2 4 v, CTGF O3k
HNFChsH TGF-B Z U Ul 25 & |
HepG2 - LX-2 WP h b CTGF o3 5
b AR - AR & & 12 CTGEF %
%ﬁi’&“ LI LR ST,

& 2 CHFHIE R ) CTGF R~ U A
(Alb-Cre CTGFiexttios : CTGFAhep ~ 77 %) |
fiF B2 Ml fe 4 2 ) CTGF X~ v A
(GFAP-Cre CTGFox/flox : CTGFAHSC ~ 77
X). polyl:C #FHEMENFHIE - IFIESEE M
CTGF x4~ v A(Mx1-Cre CTGFox/os :
CTGFAhep+NPC ~ & X) #{Ef% L.
BDL/CCl4 % 5-#% O T ik CTGF #8l &
lZoWnWTay hra—n< 7 A(Cre) & K1E
< 7 A(Cret) TR L7=, ZORER, W
NOFHELET BV TH,. CTGFAhep
~ 7 A, CTGFAHSC ¥ 7 A TiX CTGF ©
FREIIEL T, CTGFAhep+NPC + 17 A
TOLFERBIIET 2580, CTGF D%
LN 0 7= O (IR - FE I B AR
WBWT CTGF 2 Wil T 2 W E R HDHZ &
NNV W

BB IR HELIERRIC BT A CTGF O FE
FIZOWTHRE L7z, ITEMIEkk LX-2 4

2%t L recombinant CTGF #3535 &

a-SMA. Collal OFEA EH L, FFEMAE

DIEMHALZR DTz, £7c CTGFAhep v A

CTGFAHSC <= X, CTGFAhep+NPC <~
7 2BV T BDL # O L~z o
WTay ha—i~<7 Z(Cre) & k7 %
L EREEbarybr— v TR L EER
L. MiEHFAEE REEREITRRIC EH %258
B, BB 9 - MR EIRRE AR S8,

CTGFAhep+NPC < 7 AW TOHRTHE

fkh Collal, Colla2 ¥, v U v AL
Ryt fikifik, © hafxo 7ol g

;ﬁ”ﬁz}iﬁﬁ%‘%’? i UL BRME L DM B IR L 72,

D. B%
ARIOFER G CTGE 1Rt o
& &b & IR SR G o0 W s

Wbl L CREAE S AL, PR MNE 2 7EE L L T
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RIS X T, R - FEFERERINR O M I
BT CTGF #BHET 5 Z & T ks
RNE B, CTGF AT bicxt 35
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Synthetic lethal interaction of combined
CD26 and Bcl-xL inhibition is a powerful
anticancer therapy against hepato-
Kawaguchi T,
Kodama T, Hikita H, Makino Y, Saito Y,
Tanaka S, Shimizu S, Sakamori R,
Miyagi T, Wada H, Nagano H, Hiramatsu
N, Tatsumi T, Takehara T. Hepatol Res.
2014 Oct 9. doit 10.1111/hepr.12434.

[Epub ahead of print]

cellular  carcinoma.
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[ Significance of Ras pathway and
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CTGF] % 18 BIHAMBESKS
(JDDW2014) #7=, 2014 4F 10 H 23
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X5 B FE R AR O SRR SR B % O RS
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FFPREZERE (A9 5 BRIRAFZERR L E LCid, 3T
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CD34 BrtEMIfa 2 PR % 72 13 FFEhIR 2> 4% 5- L 72
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[Mas—4 2k Zn%&457T 5 matrix metalloproteinase (MMP) A TR 72 &0 IFHRHE
LIFRIE R & el 872 L LAads, BIROBBICREEZMIT A L. 454 - THMHHEE I
T B RO R R IBEEIIFEL 2o TR OBE T 2% - 72 HERIKISET T
XHDNPEV)PINS, ZOMRICHEDL S FIIEBICH BT 2 LENRD S, KFTIE EEDNF
RHEALIIE DR T B & & b2, FBERIEORBIIIT TRk T NEMER L SBRORE
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MDA S, BRI R SRl TR S N R T ORI 21T 5 L REICE Y IV AD
f&HitE % v, a -smooth muscle actin (@ SMA) 5O ih#RHESEMIB kDML (myofibroblast-like
cells) WIBEHR LT, HERICIFT—F VEETTH L) kb, COEMBOER L2 —F
VEATRET HNEMET & L Tplatelet-derived growth factor (PDGF) X%k 3 Atrans-
forming growth factor- 8 (TGF-£) L {HI6N, HETEFETH AL VOBEICHFEENES
2 T3 Y, ZOREFHRBIFIIOVWTIRINE TE L DERIH o 7205 EEITH > THEE
k452 &I N,
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ST FHEDRE L ERICBVWTEELRFE AW LT EY, 35 —F VEEME Ohet-
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BE L CTEELRMEY ATV S,
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MEZEMIPL B A EREICHET 2 L W) MESHK N, LA Led 5, COLIALEETH 5
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WY 725 —EREGFPEEGRFICEE LAV AR5 -9 X2 HVWTRERELZLTICEREIZENS
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TOEBRFFEIIZRADND 555, BIETIEHRHEFEAICRE L7 BRI EEY 4 v A
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FAEORME X, FEEZESEIT (endothelial-to-mesenchymal transition, EMT) 22w\ T 3 384
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a5 —7 VEETEREOMRE, MMPRIEOIHE, MMPRHZ R Ftissue inhibitor of metalloprotein-
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521)0
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REHESICLOERLUAFREE< Y RICHRETHL, MENT VAT IF—VYEOEELRKT L

— 54 — 177



$28 JFBATE - 20 BRORRELIFRESORR
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35— VERICETAMEOERICIL T, MREROMERIRZCEILER TV S, MEZE
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Aim: Less invasive therapies using mesenchymal stem cells
(MSC) are being developed to treat patients with severe liver
cirrhosis. MSC constitute a promising cell source for regenera-
tive therapy and are frequently isolated from bone marrow
(BMSC) or adipose tissue (ASC). Therefore, this study assessed
the characteristics of these two cell types and their safety for cell
infusion.

Methods: In vitro, exhaustive genetic analysis was performed
using human (h)BMSC and hASC. Subsequently, the expression
of mRNA and protein was evaluated. In vivo, mouse (m)BMSC
or mASC was infused into serial mice via the peripheral vein,
and 24-h survival rate, prothrombin time and cause of death
were analyzed.

Results: On polymerase chain reaction, western blotting,
enzyme-linked immunoassay and fluorescence-activated cell
sorting, tissue factor was found to be expressed at higher levels
in hASC than in hBMSC. Prothrombin time in mice infused with

mASC (>120s) was markedly longer than that of untreated mice
(6.5+1.7s) and that of mice infused with BMSC (6.7 +0.85s)
(P < 0.001), indicating that pro-coagulation activity was potently
enhanced after ASC infusion. The 24-h survival rates in the
mASC- and mBMSC-infused groups were 46.4% (13/28) and
95.5% (21/22), respectively; in the former, the rate decreased
with increasing number of infused mASC. This cell number-
dependent effect was not observed with mBMSC. A histopatho-
logical analysis of mice that died immediately following mASC in-
fusion revealed multiple thrombi in the blood vessels of the
lungs.

Conclusion: These results indicate that BMSC are a superior
and safer cell source for regenerative therapy.

Key words: matrix metalloproteinase, mesenchymal stem cell,
pro-coagulation, tissue factor

INTRODUCTION

EGENERATIVE THERAPY IS a potential cure for organ

failure patients. We have previously reported on the
efficacy and safety of autologous bone marrow cell infu-
sion (ABMi) therapy,' which has shown promise as a ther-
apeutic strategy for treating liver cirrhosis.>®> However,
current ABMi therapy requires the collection of bone mar-
row by aspiration under general anesthesia, so there are
strict criteria regarding the general health of patients. This
prompted us to develop a cell therapy approach using
mesenchymal stem cells (MSC) for liver regeneration,
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which have both healing and immunosuppressive proper-
ties.* MSC can be derived from bone marrow (BMSC) and
adipose tissue (ASC). Although they have similar features,
their full characterization can help to determine the opti-
mal source of MSC and the most effective cell type for
treating human diseases. The present study compares the
safety of infusions using BMSC and ASC. The results
showed an enhanced pro-coagulation activity associated
with ASC, indicating that BMSC are the more attractive op-
tion for cell therapy.

METHODS

Animals

57BL/6 WILD-TYPE MICE (SLC Japan, Shizuoka,
Japan) were used for experiments. All animal studies
were performed in accordance with the institutional



