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Figure 5. Expression (a—e) and labeling index (f) of G-CSF in liver tissues from model mice. Immunohistochemistry of G-CSF expres-
sion in model mice shows that liver G-CSF expression is essentially absent before BMCs (a) and at 1 week (b) after, but obviously
increased at 2 (c), 3 (d), and 4 (e) weeks after BMC infusion. Original magnification: 200x (a—e). (f) Summary of (a—e). Time course
of ratio (%) of G-CSF expression in mouse liver shows increases from 2 weeks after BMC infusion. *Significant difference compared

with value before and at 1 week after BMC infusion (p<0.01).

control values. Although the values of the two serum
cytokines changed soon after the BMCs, we speculate
that these cytokines interacted with others, which led to
similar values to those of the control group over time. We
also analyzed G-CSF and IL-1[ expression in the cirrhotic
mice liver after BMC infusion. Neither G-CSF nor IL-13
were expressed in mouse liver tissues before or at 1 week
after BMC infusion, but the rate of expression signifi-
cantly increased starting from 2 weeks thereafter. During
the early phase of BMC infusion, G-CSF and IL-1J were
induced in the blood, but not in the liver. Also during the
early phase of BMC infusion, G-CSF and IL-1J3 expres-
sion in liver tissue was suppressed, but at 1 week there-
after, their expression might not have been suppressed.
This also suggests that suppressing changes in G-CSF and
IL-1P during the early phase of BMC infusion might be
important to repair of cirrhosis liver.

Recent human studies have found that transplantation
with bone marrow stem cells after peripheral induction
with G-CSF confers therapeutic effects against acute myo-
cardial infarction (4,7). In addition, clinical studies of neo-
vascularization for peripheral vascular diseases based on
small doses of G-CSF injected subcutaneously are under
way, and the therapeutic effects are comparable to those of

autologous BMC transplantation (2). Monotherapy with
G-CSF does not appear to significantly improve liver func-
tion and in fact might hinder liver regeneration (10,16).
Here, the rapid decrease in serum G-CSF following BMC
infusion might have induced the recovery of liver func-
tion. These results indicate that chronological changes in
G-CSF are more important than its simple administration.
Human and mouse IL-1p transiently decreased and then
increased after BMC infusion. IL-1f is an inflammatory
cytokine that is secreted by various cells including macro-
phages, T-cells, and B-cells, and it suppresses liver repair
after hepatectomy or after acute liver dysfunction (3,9).
Such decreases in IL-1B might have helped to improve
liver function after BMC infusion.

Still many unknown things remained, but the finding
of early cytokine change such as G-CSF and IL-1P might
be important to understand the repairing mechanism for
cirrhosis liver after BMC infusion.

CONCLUSION

Changes in cytokines after BMC infusion defined
herein appear to be important for understanding the repair
mechanisms involved in nitrating liver cirrhosis patient
by ABMi therapy.
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Figure 6. Expression (a—e) and labeling index (f) of IL-1B in liver tissues from model mice. Immunohistochemistry for IL-1[ in
model mice infused with BMCs show similar distribution of areas of liver that are positive for expression of IL-1f and G-CSF.
Interleukin-1f is essentially absent before (a) and at 1 week after (b) BMC infusion, but obviously increased at 2 (c), 3 (d), and 4 (e)
weeks thereafter. Original magnification: 200x (a—e). (f) Summary of (a-e). Time course of ratio (%) of IL-1f expression in mouse
liver shows gradual increase from 2 weeks after BMC infusion. *Significant difference compared with value before and at 1 week after
BMC infusion (p<0.01).
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Lo L '-f’é{:}&f'f L f:)l'!'—ﬁifi"é(:tif vy —7 1 THERE - BORDFZEANED ST 0 B0
Y OMEE 7 K, IR A R E T O LT S

TUENFELR O BIE Az B0 A REArELEEIrEE 3. MISEREE BV CERIFR

N

CEMNFRE RS 2 WG RD TH D Z &1z Hivbhlg, l,’Lil'.‘n’lfUJEe{if (CCL) 4z & 2
B D0, 2010 T ISR RGYERRER T R L 2 O THEENEE lED T E 72

"

WGkhshiify & ?.‘I, CRADHEGL TuRuhED Hithiid =7 Z Green {luorescent protein/carbon
A GE OFE TGRS T 12 tetrachloride € 5 2L (= ™ A GFP/CCl, € 7 1)
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|
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DY 12, O mEHEEORERSICLDIE
HRTREEBETIC 2 2 &, @ BiMaksE
LUNELRER S 2 ML, - DERETI R R
Tz, @ BFREFWMREREZEELT A
BMEZDGFP Sy AP zoy P22 A% F T
—&¢ LT E, ThHD,
AEFATIE, 638ED C57BL/6 = 7 A
AR FE (L0 mi/kg) % 458 (FF8@E) MM
NGS5 T 5 2 L CIBERFEE (L) RE
L, chzLyY¥xy b Li ZhicEER
FGFP o7 v A 22w 7w AKBE» S
BEL 7-2Fbifilas, HHEICREEIRCcH 2R

FR» o5 Lz, 0% b UERERS IR
BECHESE L7 ) AT, RRPRAVICITHERE BRI R %
FEM L 7.

Bl 25T itk y, ME7ILT S
viEDHE (B 1-4-3b)", £HFEOEEL LE
(B 1-4-3d) & 51212 7 ALy F§f Tl
L 7-FFgfft 04 (B 1-4-3c) 23O s,
¥ 7155 U BB T EE D e o ARFIE
WWIREBELRwb 00, MREMREIC & 2 R
PEEBE T TS L - ahis k5% 1 HES
5 FANRISRBE DfffE i > THEF L, Eo610l%E
B T EICHFOBMEORIC L BN (”
1-4-4)", £/ ZOMBT, EEFICEELLE
#ie>k GFP B1%#fEA3 Matrix Metallo Proteinase
(MMP9#&®:77+ YRR L, ITRRAE

DIERRI < Z & 2R L 727,
_mbwhﬁmﬁm¥#’ BRI T
(2 B L L‘J*’/}\ifﬁﬂ*ﬂm?’) 55352 LIk
h, Lz b olF&EhE - MM & o1z
1 fn'T'f“*”%L)lﬂ‘?‘Hz‘t & %’/J IHIZED
BOMEHZ XD, ABRICHS T AI0T & L TR

HEA MV - (FGF) \"L'J“&fﬂjé’f* T52
ELUIS D E ot FE IR~ 2
(25 LT RIS B L 2 T LRI E L

,NW,,.”M,mMﬂu SeavREn, C
DI ERIFBRPATERRTER L LI 4 ”u
EAAHE R L T RO (1 R 2 T 72

MR (5T ) ATERMHOILE &

éll).
! . EEFRRA

Hﬂ’émbﬁ'ﬁ?ﬁﬁ:???f@m?’éﬁ 1-4-1 (2 i &
D7 AT U FREEIE X T B ERRATSE
TOIFEEEEIZ, G-CSF (Granulocyte—Colony
Stimulating Factor) #f-o7-4® & L TiE, Gor-
don 5D G-CSF CHEL - B MM CD34 %
TEMIRE = PR & 7 A IFBIR D 6 12 5 L 7c & 2 A
B7NT I MEBER L L OFEY, PLa—
IWVHERFIEZFE I X 9 % G-CSF %5 7FFRi BR#H A
DIETE % (R & &7 & D Spahr & D&Y
Child-Pugh A a7 2 WE X E /- L O Pai &5 O
&Y, F/-Han 510 & 2 BEIFFELIEICART 2
G-CSF&E5ED#HEMBH B, LoLihs, G-
CSF#BEICL W BIEATLMBHEERLI L L
DHEDSH B LS, IRIER D FEL ?"‘WJ’\
D G-CSFEEGICITFEVLETH LY, 4B

A vroik, FEEEBEYIRNZOEIFICED
CD133 IBIEMIAE % ZFIRE 5 T 2 MIEE O &
MEPBREZN TN pbhbhbeT 2
GFP/CCL & 7 VWA & E 512 2003 £ 11 B
H 5, THFEEZE IS T 2 B OBl S8 %
(Autologous Bone Marrow Cell Infusion Therapy ;
ABM: 583k) ) DEEIRIFYE % BHAA L™, 2005 4 A

5 SMBERTREMEL 72
DERKIFFEDTISHL 7 & DFEMIE LUF (27

5.

1. WREER

HFRUZESE

2. SABmAnEE
1) #E UL E Ufilitd 3.0 mg/dl LLT,
2) Mvgus 5.0x 10711 1,
3) AR B L OIFNE D 2 > o —
M BT
4) DGR RE s R TR 2 F Al 2 2o 7
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2. FBEEZDONSVALV—YaF )b - UY—F

<a> <b>
(g/dl)
(%) 35 ‘ .
10 — . - <001 -
9 2.5 4 o
8 St P
7 — N
- oL 1N
sL_T + p<0.0001 18 | 250 | 358% | 48k
s , , , , CIBMC(—) ] 202 | 214 | 21 | 212
18 258t% 3ME 40 TIBMC(+)| 21 2.28 242 2.52
<c> <d>
(%)
100 “"-‘:‘;‘”—'m‘l___j
80 - M by BMC(H)
07 = b .
20~j; **  p<0.05 BMC(-)
v 0, ;
1% 4 B 0 20 40 60 80 100 120 140 (FI)

& 1-4-3 YYXGFP/CCLEFIVICHITDECESHMIRIZSEDHRE

a : GFPRBMEMIEnmESEE (%), L5 BHAEOBEBEEIF~D 45 % GFP A
faDmE A ERTIEML 72 & 25, FEFMISEEIML T,

b 7L 7 2V (g/dl) B S "’O)lx/tl/ e AlZBUAMET VY
T UfERRMEL 7. ’?‘uir[ﬂflﬁ#&%‘ﬁ?‘ TH 5 BMC (+) I2BLTHFE 7 N7 3 Al
BMLTEYFEREDIENRE2ED /-,

c ¥ U ALy FREBEEEE (%), BHARESZOFRMELLES T2 AL v Fijt
TR L 2. EBEfRaR S ;')HT S E B GE SN,

Ao (%), BREAIIIR S ey A IcBLTHERIERIIGEEI N,

{Terai S, etal : J Biochem 2003 ;134 : 551-558",
Sakaida I, et al : Hepatology 2004 ; 40 : 1304-1311" &k H 51 A1)

® 1-4-4 7'71 GFP/CCla ET)D@EH‘?%@E&&%“EE*&B@UJ%E
a o ﬁxhlmd L 0 B OTFEHEE > Y "‘7X Loy P (i) L, LA O R (1 %

GFP ""LL(‘[‘L) TAMIL 72 b, R -.,{1'41 S THREHABAIEA LG L T0 D,
b frilieie G 4z, 1T {iébfi(’i)"l"ll‘li'f?i‘ 7oA G BRI A SR T &

SO L TL A, {Sakaida I,etal:Hepatology 2004 ; 40 : 1304-1311" % D 411D
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£1-4-1 WYBESNBEUHBERE (TCHDHREN)

12

D34 AR 1x10°~2x 10° mE7Nv73v - 5 Alcohol
(GCW“%T%M&%) EYLy vigE
5 AR G-CSF#5n#H | #i L g HGF k& 24 Alcohol 13
BF Ki67 /CK7-#IBgHEM | (5 b1l av ba—iL)
2 CD34 Mpidfiig g 2.3x10° mE7NL73v 9 Alcohol 14
(G-CSF EE R m k) Child-Pugh % 2 74 &
A Ifn B Bk B 10°~10%/kg mEFAL7 I - 40 HBV 15
(G-CSF B R MM e) Child-Pugh R 2 78& |(H 5202 ba—)
=g 5.20%0.63 x 10° mE7L7T I 5HCV, 3 HBY, 19
T ABMi i Child-Pugh A 2 7e4#E |1 BEAH
BBl B Rk A A 0.48~1.48 X 10%/kg | FF CK7 B fatdn 10 HBV 22
T ABMi i &g
Child-Pugh % 2 7%
el 8.0%7.3%x10° mE7 72 - PT% |10 Alcohol 23
T ABMi #iE Child-Pugh A2 7%E |((Hb523vFr—N)
Rkl S L mE7L7 Iy 158 HBV 24
(MSC &) EYILEY - PT% (951053 ha—))
MELD % 2 7 3%
HCC #8m7e L
B BEE BRI >1x10* mE7L7 sy - 10 25
EULY vigE
B B ER AT A 3.78 £ 2.69 % 10* fuE7L73v - 30 28
vyaLEy - (5B 152 bo—)
Child-Pugh # 2 73
B3 CD133 Bt | 2.4~12.3 % 10° FoIssoiFE2En |6 iHE 17
(53arra—N)
Fhlsk CD34 e | ¥ 5.25x10° WEANC X 2 AFLT |1 HBY, 1PBC 27
(CD34 , 905%) | (141 1AIH, 1REFH
KRRl 3 MSC S 31.7 % 10° MELD 2 2 7 i 3 BAARE, 1AIH 26
(==L 2B &)
B Bk MSC 3~5x 107 MELD 227 - 4 HBYV, 2 FREAAEH 29
mgr L7+ =vig®E |1HCV
HGF &g MSC | 2% 10° MELD A 27 40 HCV 30

(3B20arbo—)

G-CSF : granulocyte-colony stimulating factor,

MSC :

\,)

5) CT %> MRI 7% & o H{§E5H7 T FAI IR A3 77

TEL Zvn,

mesenchymal stem cell,

3. Jokaw
£ s M Ty ]
FEHCL R0 s L, X

-136—

HGF * hepatocytes growth factor, PT : prothrombin time,
MELD : Model for End Stage Liver Disease
(Takami T, et al : Curr Opin Gastroenterol 2012 ;28(3) : 203-208% %1 £ b

WA

% 400 ml ?ﬁﬂ?“f 5,
512F D
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13 GMP 7'V — P& & B4 - Ml
# & » 4 — T SOP (Standard Operating Proce-
dures) IZHEU T EBEBMIRM G % BElBiE L,
FRE B ICBERANDORBEIRD & SEEE T
5. #ildk 5% 6 7 AMBBERE LT, MK
LlERE, FHEEBRE (FER), EX8EE
BEPER CTHEILL VELEB L OENED
FHHE 21T S, E-BBEZERIL, NIREA, v
ANAEL EQLEEIZTh ALY,

4. # =B

BRI 5% 6 » HRROABIZEREETH - 7=
EFc>WTIE, 56 ABOmMET L7 I v
fl, WEEES Child-Pugh R a7 I3 BB ICLE
LT X5i215 0 BEBREZEAH®TH
S 9 TLRKOKESREZRD - (B 1-4-
5). 2012 4F 3 ABME, WO KF¥ T 19 fiEH = 5%

LTwahs, EQICHBELRL2EEFROHKER
o X 50 2001 4B, JEREM:B

WEZE 2R L L7 ABMIBENRME 7L 7 S
L {6 Child-Pugh A 7 7 £ i & ¢ 1= £ DR
MWKm oItk D md3N, ZOXAZALELT
TR 22 T4 #1h> & Hepatic Progenitor Cell(HPC)
EiEE LS HHEESRE SN, E5I12T7

2. FBEERZO NS VAL—Yarib - U—F 73

Vo — VEERFEEE IS T 5 ABMi ik D B 5%
EREWEDN Saito SISk WIE I NP, F -
Peng &%, 527 A B BIFFEEZSSE # W&z, 120
m! OB CEWMEgIRE (MERSMRE &)
2R 01257553 ADBEE, 5L 2w
105 NDEHZTU 72, BTORE, BHiS5IC X
DEIERE o7z, IR (1~4858) BZL
R REIR (19258 % ©) BEL B oUR®
MEITo 4R, BHICITHEOWELER L
f. £-REIBZ T, BBEMIERSC X 2
T OFEEICE TR, EHERLZEBEZLS
AEEEATEE LY, Z0 LIz, BTEH
FiEE A FEE I T 2 R AR ENEL
DS RBEN T B, ,
hilb O ABMiEE 1T Tid i l, FEE
X 2B (8) MlaE AV - EERE - il
BikomE s Uik, FBHEGES 10FlicxL
ThaEH B L 7- B D EREMIe % R8Ik © 1%
L, ME7L7IVE0 LR LEE) VE ¥
HOERTZEDLEDLyras iz L 2HEVH
3% ¥ 52 Mohamadnejad &%, Ho BB
P OBERGAIIE 2 558 U RBIRE D57 3
R ol THETEIEERL Y,
Lo L AT, BBk CD34 Btk % HFEI IR

<a>

(g/dl)

3.5~

U]

5- T p<l0.05

AT 4 Mz 24 %

® 1-4-5 FEZREICHTIECEHRMERIRSEE (ABMIEEX) BT 2ATHEENE

a T 7 I A (g/dh),

b @ Child-Pugh & 2 7{fi (#1),

ABMI BELEDHRNEN UL Z N 7L 772 > fili & Child-Pugh 2 2 THITHNL 72 & 2 5,
PSR G A B OTHEHECMGE T A 772 ek L, WL Fa nTui, v

T KHERA TN

{Terai S, et al : Stem Cells

2006 ; 24 : 2292-2293" £ H 5I1]]
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6459 % Phase [ ERERIFZE I BT, EFA
BEPEREEZONIETREIC X 5HEHNDH
o 7z & Mohamadnejad & 3& L Tw 3%, 20D
JEEEEICEELHEII T I LIEb b S
Ay, EDREOLRGIEFEDRKEPLETH D
ZEeETBLTWwS

LS, LETYALALVDEOEEE T
#1213 Randomized Controlled Trial DEMEAHLE
KBBEEALND, EEED-HT, EUAE

HromBENRERT ML AEL, £ OFA
WEEHC T2 LLBEETHS, PEDFE
B o IFEAE - BEERZE T 2 Mg HHEss
BLEgZETIETENE, £BFRETICE
PO 2 BT B2 B (I8 B 70, SEIG LR
L, XolZi3ERFL-EEMEE2oERE T
32 ELARAER TR G, Lds>TEEIE, &
(27 BRI Z F b 2 B 7 e BRI O
HEbLRDOEN S,
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