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THIM (CTL) i< & 2ififatt @ BEE 2 gEl %
B LTws, Mlatkfmix e RRER, F
B CTHEET 2 - OFIBN TR B DH 57 A
NADEEDGRHRT 2, CTLO@EZ O/ oMM
WA AL ADKBIEBO THRICHIZ b
Tw3, ZHIZHBsHIREBHETHREREL I NS
REETH B, > THBVREHKVCTLAHBVD
Wi 2y bR—LTERVE ) RIRIEICRS &
HBV DNAZ RGBS 2T, FRMIERT S, &
TR RS Eic & b L 2R de novo
BEIFFRTH 25, BEEMY v EOBRICH
CD20#if& T & 5 rituximab MV 605 X I I
% > Cde novofF & DFAELEHEIC e h — 1
FEZBUS I L Lo/, Rituximab idEHY
v R EDORBHRE BRI HE L 72 0sBAIKED
MBI B0, BA AN Rl EOHIENEW
OWEDRENB L H ik -7, RituximabDff
iz & o Tde novo BEIF RASRIE L FAEB A3
2001 e THREEINAD, 20BIER]ID
X 9 i rituximab{f fi#4 i< de novo BRI R % 5§
it L iE Bl o BEFz7HTH h 1Y) FREK
7R AB (57%) EEETHoT.

2006 fE 113 FHED Hui & 2 Y v D&
¥ %17 9 HBs YRS ¥E# 244 441> W TR &
24— b+ Tde novo BEIFR, BUERFA2DORIE
#, ERETFL SIcon Tl RE 1T o 7 19,
244 %) 841 (3.3%) Tde novo BRIFF 4 % F
FELTED, 2095 b, 3B THEFEF 2% FIE L
1 BIHFE1= L 7=, De novo BRIFF 2 D FAE DR
B i3 rituximab & 2 7 0 A FOBABETSH -
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#£1 HBsHHRRBHEHICHWTRIituximabZ T {LERERICde novo BERIFF#

EREUESR
No. fFhi/#f ##= HBc/HBsAb Peak ALT i Fi%
1 73/M FI. -/ + 1230 Supportive  HBsAg +
2 80/M DLC ND/ + 101 Supportive eyl
3 55/M DLC ND/ + 84 Supportive eyl
4 73/M DLC -/ + — Lamivudine 7
5 53/M CLIL +/+ 2120 Lamivudine jAm
6 67/M NHL -/ + 2240 Lamivudine LA
7 59/M NHL +/+ 359 Lamivudine pIA

DLC; diffuse large cell lymphoma, FL; follicular lymphoma, CLL; chronic
lymphocytic leukemia, NHL; non-Hodgkin’s lymphoma,

ND: not detected

7o, ¥ 542, de novo BERIFFRZFIE L - BE 1L
BRCBENFT2%5 2L, —oERET
TH-t:, Huibidde novo PR 0B % 3
B L RS RER BN E R L ICR T &g e o
fo, (LFBER T % E $HBV DNA DT A
b, Zih o hR{ET 108 HBs iR 285
s 3. 20D o RESHEBICKRS EHDT
ALTEM ER% L TETb W 3 F L OHRIK
etz 3, X-> T, HBV DNAEB MM HZE
CREORBE L, LARUERIKRATO 100 I L
o7 e SORREKBRLILGE I EY
IREZ LTS, —%, LiusixTaqMan PCR

THHHBV DNAZHIET 2 X0, H#7 +n
7% FHEICHIRE € - 2B RAOE THRYC
HRODLERAL TSR ST,
KBS DMK D5 TIEHBsHUE B o L
HBV DNA & % {5 - b - BRiIcBlET 5 2
ERBRHEEZED o TR ST, FHMICHKEE
7o sREHHTAILERTH B, KT
t¥de novo BRIFF RFIE DK 7 — ¥ hile o
T te VN7 - 18F OB A BAH IR
BAMEOHRBO L L 2EAFE2To718. ¥
B 12~ 164E 5 F [ i< ¥ 7= ic HBs PR B ¥ 1c
BolBECOLWTT Uy —FRE®TV, B

HBsAg - - - + - + + + + + +
10w
{L2E ZX7YY | HBVDNA B
ALT &

(u/D) g
. HBV DNA -
400 1 L 6
] -5
: -4
200+ /// 18w s ALT 3
i / ) -2
- euupame- SN0 SN “::_‘()‘__‘_j;g,:_:.‘.a‘ ''''''''''''''''' 1
O T "".?".- T .--(r ...... -?. T T H T T O

0O 4 8 12 16 20 24 28 32 36 40 44 48

#ia (GR)

E1 De novo BRF#DOHRIE/INY—
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ICIEB52BIc 2 W TRE 21T > D T2 D
F—9 2 BNT B 55267 96% 13 BRI Atk
T, %Hn4% (234]) 1xde novo BRIFFA
TH 7. De novo IR & SHEFROBRED
b tidde novofF Rz Ric &, ALTHE L
TNT 3 fEIGEME, HBV DNABMEMETH 5
EMHBIL 7o (R2), #ifEFIdde novoliF
RTIBBEEFHAZIGALEDT, BEFHBO
HEnAEN ALV ERTH-> 4, BHEFT 2
Ll o 1o Hl & 1d de novofif & T 13 234 th 541

(22%) THb, B ED 529414561 (9%)
Ih@EThHh-7 (K2)., g6, BERFIA2
L7%-lde novoFR Tt 2RI L TEY (K
2), de novoBUfT 40 & BIE(L T 2 & B iZIER
WHREETHAZ EDHo -7, BIELL
FEGIIE 26 de novo AF R FEFEHIC lamivudine d
AIR%Z BHH L T dglififbz il 2 2 iz
Eipdpote, SHIEIERBUI DD, BIE(LLE
Bl 2FIFET S % ) v 8@ Trituximab & 5 X
NTENFEROBRELRAIL CtH 2. ERERICE

%2 Denovo BRF#EAEBRFADOLLE

de novo SRR p value
(n=23) (n=529)
T 63 33 <0.001
A 59% 71% >0.2
T HRERR T
ALT (1U/D) 929 2300 < 0.001
T Bil (mg/dl) 10.3 6.4 0.12
Alb (g/dl) 3.2 3.6 <0.001
PT (%) 65.0 75.0 >0.2
HBV DNA (log copies/ml) 7.5 5.5 < 0.001
HBV genotype (n=19) (n=232)
A 0% 25% 0.003
B 42% 12% <0.001
C 58% 63% >0.2
25r 100 -
p=0.048 p=0.031
20 80+
15+ 601
10+ 40+
51 9 20} 42
0 1 J
De novo Bf# BER R De novo fF# BERF%
(n=23) (n=529) (n=23) (n=529)
2 MEFREOBEOREREECR
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RIY—Zw (26)) E
HBs #il8, HBc ik, HBs itk

| 12 |
[ HBs vR (+) | | HBsmE() |
| ' )
HBc itk (+) and/or HBc ik (-) and
HBs Hitk(+) HBs ffifk (-)
’ ~,
HBe 1, HBe Fifk, ;_?4)
HBV-DNA £# lFBVDFAﬁﬁJ
| | I .
(+): BHBEL (0): BERERS BRI
{ 3 5)
TEZHUY
‘ HBV-DNAEE 1@ /A -
i 6) (AST/ALT 1@/ 8)
AR T EARC &S 12 H B Ol
| |
S (+): BEHEENLE () RUEERS
55 2).8).9).10) |
W7 07K | i I

(BAM OFF - IBERRBICEYT 2AEWHEY
FREEE&DD 1 NLAMFERBOBROZELICHT 205D

E3 S - CREECLDRETZBHFANBOH A KRS ¥
i
* AR IR B KT 288 7 oS - IIGIHE TR H 2 VIR T #IC HBs HURSM: & 2 v 14 HBs iR MBI o
— 8 HBVFIEME(LIC L h BRIFFROIRAFEL, 20 ZBNELT 2ERMMH D, FENKHETH S, % Dfth
DEBICBVLTLIREI L2 HBVEIEH(LOY A 72 ZB L CHIET 208 N8H D, /2, ZITHRETIHK
7 roZoFRE0 e Ty Ak, BHECTHHIRZZRICRIT 20D TE v,
F1) CLIABTRET S Z EEFE LW,
¥ 2) HBsHURBEG IETFREMEC 2y YL T2 28, TXRTOEFCHEET - a 7% 5125 7 - TSFEE
FABEICa v I N b THONEE L,
TE3) #WIEIEEEE I HBeHifk, HBsHUERKHIE OB RBEH CIIPEMaET L Tnw 384535 H, HBV-DNAER
BRELCICEZFEENEE L\,
4) PCREBLUNYTNALI AL PCREICEDENT S, LHREBEOSFVWIT7ZALY A L PCRENEE LW,
5 Uwvxie7 - A7 FEAG, EmMmagms i HBVEEECORGY A7 ThY, FERILETH S,
TN IR REMEIER AT 24, HBVEIESLOY A 7 EFHTH h, SHRIEENNET
H5,
E6) GIEE - L2 R T 200, TEBLF IR E R T 200EE L,
7)) GIEENE - {LERet i TIBV-DNA ERBR KD B > B Cifi b o 5 2R3 5.
H8) 7o Sy FACLOHALHERT 5,
H) TROZFLEMTHACREKRB? o /iRE5E0RTERETIL TR,
A7) == ZEICHBsHN (+) FITIIBEMMEIFRICE T 27 Fo /B GRTIEL - T84,
A2 —= v 7BICHBeHifE (+) and/or HBsHifE (+) FITix, (1) G - LAk TH, L
CEHI2AHAMRES2#ET 22 L, (2) Zo#EHRHIC ALT (GPT) MERLTWwAZE, (3) 2
DR AR I HBV-DNA stk L Twa 2 &,
H10) B 7o VR EKRTHRIZHABEEECEREEE T2, BABEHEREERE7 P /oA ELoER
WE L, BBBEGICHBV-DNA EBMEMKRINBED Fick - R cHEL RS 2 BT 3.
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ML 2 OB EOBEISICZ 25200 T
de novo llF R IZEE 4 2 DHEDERE IOV T
BREH LT CH S, FHi, 2L Tde novo
TR ORIERNICZEE 7 o S ORBRGZT) 2
EDPERICEETH S, 2 I TERIOFERE
HEETHLEL AT A N AEFERDOERD
Eieibic B 2 P03 (RREIRGOCHELS) & HbiaHE
HF - BEE B BICBE 2 TR D BHERT R 73 Bl & (0F
NECBESR) BRFECRENFFES BT
BBRIFFAD A N A—Ah—DHIE, BB
KOWTHA FI74 v aFERLL (K3), Rk
HlE EHBV DNAQRIE 1528 5 11Tkl
SBIIIDHA R4 2L EICBRT—9 %%
BLTWFETH S,

~—F1, BELALDF —4 » 6 rituximab &%
ATPALEIEEZ 1T ) & de novoF B DFIE, Bl
LD DT VI S MMEARIELHL E
1z - Crituximab 2 & A LERKEEZ T4 2 8
Py v REEEICE ) 5 de novolF RDFIE %
LG CRIA ZIRET § 2 70y 2 7 F bk
FoTwns,

LYY

De novo BRI R O FAEREF O EBER 2 7 —
Y %1, X o5izde novo BRIFRFEIEDFH &
L, BEEEEY L T BENH B LEZS
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Currents Status and Prospects of Autologous Bone Mar-
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Abstract We developed a novel cell therapy (ABMi therapy) using autologous bone
marrow cells for liver cirrhosis patients. Our study depends on the findings from
basic studies using GFP/CCl4 models. Beginning in November 2003, we started clini-
cal trials of ABMi therapy and found it to be safe and effective for liver cirrhosis
patients. Multicenter trials in Japan and Korea have also shown the effectiveness of
ABMi therapy. In this review, we discuss translational research for the development
of ABMi therapy for liver cirrhosis patients.

Key words: ABMi therapy, bone marrow cell, regeneration, cell therapy,

liver cirrhosis

Introduction

We began clinical trials of autologous bone
marrow cell infusion (ABMi) therapy for liv-
er cirrhosis (LC) patients in November 2003.
We then conducted a multi-center trial in Ja-
pan, in collaboration with a Korean group.!’*’
We have now performed ABMi therapy in 23
LC patients, and have confirmed the safety
and effectiveness of ABMi therapy. In this
review, we discuss the current status and fu-
ture prospects of ABMi therapy.

Basic study for development of ABM/ therapy

Stem cells have been identified in human
bone marrow (BM).?’*) Thus, BM is consid-
ered to be a novel source of cells for liver
regenerative studies.” We subsequently de-
veloped a GFP/CCl4 model that monitors the
differentiation of bone marrow cells (BMC)
into hepatocytes in CCl4-induced liver dam-
age.” In this GFP/CCl4 model, we found
that BMC infusion is effective for improv-
ing liver damage (1. Liver function; 2. Liver
fibrosis; 3. Survival rate) (Fig. 1). Infused
BMC expressed matrix metalloproteinase
(MMP9) and migrated into damaged areas.”

Findings from GFP/CCI4 model

Improvement of survival rate

.
Improvement of Liver fibrosis

Bone Marrow Celi

B ( Hepatoblast &
Liv8 () FGF % -
| mmmmp Hepatocyte

Albumin(+)

Fig. 1 Summary of basic research using
GFP/CCl4 model.

Finally, BMC infusion improved liver fibrosis
and the liver microenvironment in cirrhotic
mice.*’ On the other hand, cell fusion is an
important mechanism to explain the dif-
ferentiation of BMC into hepatocytes. The
phenomenon of cell fusion is important to
consider in the differentiation mechanism of
BMC."" The karyotype of liver is known to
be 2 N, 4 N, 8 N and 16 N. The significance
of changes in liver karyotype require further
analysis With regard to the differentiation of
hepatocytes from stem cells, Epithelial Cell
Adhesion Molecule (EPCAM) was identified
as a marker of hepatic stem cells.'"" However,

Abbreviations:

CCly: carbon tetrachloride; GFP: green fluorescent protein; BMI: bone marrow cell infu-

sion; ABMi: autologous bone marrow cell infusion; EGFP: enhanced-GFP; MMP: matrix metalloproteinase;
LC: liver cirrhosis; EPCAM: Epithelial Cell Adhesion Molecule; MNC: mononuclear cell; FACS: fluorescent-
activated cell sorter; MMP9: matrix metalloproteinase 9



