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£ in-vivoR Foste] a3= 143

1) 80%, 90%, 95% rat hepatectomy model &

- &5 ! Spraque Dawley rat (male, 200-250g, 7 weeks)
- partial hepatectomy
and Ligation technique (Higgins GM, Arch Path., 1931;12:186)
2) 7+ 4 mechanism

- Liver remodelling : IL-6, TGF-b (% % 2, 4, 8, 24 hr)

- Liver regeneration :
2,5,7%)

- Liver sample
S100A4 mRNA expression, cell cycle (cyclin D1, cdkl. cdk2 )
- Serum parameter: AST, ALT, Total bilirubin (<3 2, 5 74)
- MTS assay for combination effect

- SDF-1, CXCL-12, MMP-2, MMP-9

under general anethesia (isoflurane, NO2, 02)

Liver weight recovery ratio, PCNA test (F&%

SCF, GM-CSF, G-CSF, EPO mRNA expression,
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< SUMMARY >

Purpose&
Contents

To establish extreme rat hepatectomy model and elucidate the mechanism of
smal |-for-size syndrome.

To find the possible role of in-vivo administration of combined SCF and GB-CSF
in 90% partial hepatectomy model with new portal pedicle ligation saving bile
duct technique

Resul ts

Survivals after 90% hepatectomy using this technique were increased
to 95% compared with 55% with conventional ligation technique (p =
0.004). Group 2 showed significantly increased liver regeneration
index at postoperative day 2 and 4 compared to group 1 (287.5 *
19.6 vs. 513.9 = 67.1, p = 0.025 at day 2; 647.6 £ 108.8 vs. 941.7
+ 53.9, p = 0.046). Serum liver function test including total bilirubin,
aspartate aminotransferase, alanine aminotransferase in group 2 were
significantly lower than those in group 1 on postoperative day 1. The
expression number of Ki—67 in immunohistochemistry was significantly
high in group 2 compared to that in group 1 on postoperative day 4
(343.3 £ 354 vs. b3b.7 = 56.4, p = 0.045). Group 2 showed a
significant increase of [L-6 and TGF-B within 24 hours after
hepatectomy. Furthermore, CXCL12/CXCR4 and MMP-2,9 of liver
tissue in group 2 were also significantly up-regulated by quantitative

PCR on postoperative days.

Expected
Contribution

Based on this results, we could use the SCF and GM-CSF in patients with
smal |-for-size syndrome such as conditions of post-hepatectomy or post-Iliver
transplantation.

Keywords

liver stem cel | colony-stimula

rat hepatectomy ,
regeneration factor ting factor




)

xt

Hr

AT LM 27 2

2. L2 7|=7H

1.

B
i\l

ok
090
i

<

T

o

o1 34 of A
. AT DR o of
__I.L

6.

o0

J.1
110

oK

T

(o]
il

~

E

__OO

9. Z|EtAL

ol

okl

il

o

T 7e| 74 A

<> AHA|

HAl M52t E 2

A2 9o Baet U

ME|
O -

oo MFotMZ M7t 7

M2MI bR

HMAMS2EA, 11



txlel 72

=
7l

E

T7H

T

o] o 4 Aztso], ¥4}

s

E{_}__

HH
RLN

Zxotef A

| A el vl

S|

1
T

o] o]Z% tHTanaka®} Kiuchi, 2002). o]A|

1 7ko]4

2

o BE:ow A

Aol

I AbA gkl

9|

E
=

s}=of 7hal itt.

A

b

bl 2Jo] 1

ohe 4ol o A

2] yebol A=, FA ozt kel th7] el AL

o
-

3t

e
2l

o] 5

Al
2

WA PR ghe] 4]

o7} el

=
2 Abg

s

of

A)
&

q] F-& 7rol

Z

E], 2002), 43
o 2}l Al

A

|

]

A
o

710l
o

2]

- ©k
T =

sol2pe}

5 = S A= R B NS

AHe

SECIES R

3L
o

=
T

3

= X
T

)

]
Sy

=
=

}Lbo] thBoillot 5, 2002).

AREIS

&

Zo] o]

el S7heHA HEw,

g

N

i

o

FAA 7], ZF A Aol

3L =
jL_E

{HA]

’

ks

ofp

N
A

s

O

—_—
o

el

doz, A AA

2001).

==
o,

Shimamura

s, 2003). wEbA HZo
RIS

% Adrdto

g2 ol

o =

AHo

o

-
T

(Marcos, 2000). Z12jy A F-& 7ho] 2] o A

Fojatel o

o zpell 7] -l

.S R
==

. 2002). wehA &

o|#x] &

=N
[e)

1 EtH(Renzet Busuttil, 2000; Trotter

-1 =
Ho

[e)
A2

ol
"

VS

al

= -
= =

bl 5 w9l

S

AAE
1

shel 2

Aol 1 of

[e;

Aol ol zFo] g A o

, 1998). A A
o] HHgt= AAYo]

=1
o

7] ol tH(Tomiya

L
=5t

B

dt

|

| small-for-size syndrome< 4 A

J)

-
T

=K
—_
file)

°F7] 8t

=
=

o 3

v
fn

o 7A
Ueldch ti7l Prothrombin time INR 2.0 ©]4F, Total bilirubin 100umol

o5

B3z

o



)

X,
flo
P
i)
)

>,
_‘E‘L
o
N
L
N,

°] A BAES A Al U@ AFE P slo} om glont,
o} CEAR, Haed NS HAAD mRE

Bl oFA|Eo] vpe a1 t}. Fanyin Meng & (hepatology 2012;55:209-221)2 stem cell

N
+
S
=
i
A
i
=
D)
bt
_OL
ki
30
rlr
>,
ol
o
v

factor ¢ GM-CSFZ in-vitro rat® cholangiocyte Aol synergic effect’7} USS H.o

TR QY-S 559 inflammatory signaling ¥} IPEAIE 231, S, 2 Do IA
o] FuwEr) old 7+ remodling HAEet o8 cytokineEo] TAHE A H=d L

Ao 2= stem cell factor, erythropoietin, granulocyte colony-stimulating factor,

granulocyte macrophage colony-stimulating factors©°] At} ©]2]3F cytokineE2 |59

AYt, W g A a5 AAS 2dete AoE dHA vt 53], SCF+= CD34-

¥4 stem cell?] #3tE FHA7IH, YA EPO, G-CSF, GM-CSF& #4 38 AxXE
e A3 E Aor dEA] At} Colony-stimulating factors 3 Wiy A2 A A

& %9} neutrophil® recruitment®} activatione EalA 7He] AFwHeo] #ost= A

dHA dar, o2 Qs FHAES 3|E A IS T AoE dHA Urh

o] o] AT = SD ratS ©]-&3}e] small-for-size model?! 80% ©]%} hepatectomy =

A e o Folt}. ratS ©] &3 hepatectomy P2 oju] tikslk HAA7F vl A A

=
estel A4 R AL ol¥m mUARA BE A3

©
ot

(TS}
mlo =2
re 2
flo

V)

o] o]Fojx 9] (marginal

st

hepatectomy in the rat, Annals of surgery, July 2006). ¥ Ao A % caudate lobe}
right inferior lobeS 37| 80% hepatectomy=S A|3§3le] 2H& 71 2 o]2H mde w:E
o golth. B, H in-vitro ATE F@ (P Al synergic effectE HQl SCF&
GM-CSFE 529l in-vivoZ 80% hepatectomy ratoll Al Fofste] 1 a5 3QIsk Zolt},
A Tt 98-S s S100A4, IL-6, TGF-b 59 #X& <13}

2ol vy HY



\J
—_

o
H
0 |-0||
o

2 Mo Zio] MY =0 EHest MAEsH okE Y2 A MAM st5olo{ ofo Ch
gt ctEAel in vitro AFE2 LR A2t MXMZ in vivo 2=E2 FASH liver
regeneration2 Eel =&=2 ot gle &to|ct 2 AFoM = ket ZHEA ZEHS
Sol zMe| & ZHEM ZHgs Felst, olol |iver remodelingoll ZH0SH= cytokine
1t proteing 221, in vivo AEHOA 4= Z2 FI5H0{ |iver regenerationg =elgt A
olct. matM, ZAHME AlSto AlZet o7 Mol 2FE

FEM ZEHZ2 Ets= ZHEAoO dHsf M2 dH|83f ctFE7| olgel FEOo| U0 ZHE|
T ZIE SMAF|IHE cHe Yoz Bol 7o o|SEHD US

. T g

FUHEME Aldst=Hols 7|2 o] ZestE2 M Iuel A7 Ees o|ekst
2tefolct.

o o7t Eol= 1etel MAIFSIAME S0t © A Mol A[Rf=[of = Zof st 77t
== HAZ Fhe 22X Ji7ke A

TUOME MESH ofE A2 ZE Qs ZHfMol =F0| == 2= 7ieo| Algs AEo|
ct

W
-
+
2
=
0l
#d
e
=]



1. 80% Mode! &
(@) g o F o right inferior lobeZt 27H2| caudate lobeE 7|1 ZE ZtxXg HA,
ligation technique2 AtE2&t

(b) 2zt @ =7[oll= oldh 82| & ZHEMs § =8k
m]

322 Atst= d7F BAS. ligation technique

HU
> o
iy
H1
i
o> &
an
o
2
A
N
3
a
L]
4>
>
S
e
-

oA YES 80% A

O -

. - -'
A Model)

(80% Z+E (80% ZFEA UFY

2. 90% Mode! &

N o
-—
0T
(un
L
o
©
[N

Wy 2 rr
>

uct saving hilar ligation technique 7HZ3t0d AL, &i0| |
tod SHEel ZtsY  ZIRWS HIE|& caudateR 7h= ZHSW, ZH2dols H71E
0 7 =

ile duct= EA sof ol U= ZHollMel &

=

o

aul

o

— Ol

EX
o J

=
00 — MO [

o
.
0¥ N
—

Hu
re
o
HO
=2
-

P

i

[mn
==



.-.- 5 - . . \ . o \.r'
sl g \ W

Fig. 1. The 90% partial hepatectomy (PH) was performed to dissect hilum
under microscopy and divide bile duct and portal vein/hepatic artery
pedicle entering median/left lateral lobe and right lateral lobe. The
pedicles of the lobes were divided into two to three parts and ligated by
piercing before the lobes were resected.
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Fig. 3. Survival rates between conventional ligation technique and portal
pedicle ligation techmique saving bile duct under microscopy. (7-day
survival rate - 95% vs. 55%, p = 0.004)

c) = T

90% partial hepatectomy Al Z, control &= PBS, experiment 15 SCF+GM-CSF (25mcg/kg)

o

€ infrahepatic IVC (inferior vena cava)oll direct stH F &t

Fig. 2. PBS (0.2 ml) or PBS with SCF+GM-CSF (25mcg/kg, each) was
admimstrated directly into inferior vena cava immediately after 90% PH.

(2) o= Feds St Y &2l A mechanism =4



1. MTS assay for combination effect of SCF and GM-CSF

- Hep3B 2 SNU 449 cell lineg AFESEO in-vitro culture &tollA SCF 2F GM-CSFSA| F0{2]

synergistic 21t& &olg

HeplB SNTT 449
ST (10 mg'mll)
Ml SCF (18 ngfml) 150 0 ——— -
=R B’ 5CF . B3 5CF
£ 00 it AL Fl, B3 GMCSF
E : H © scramesr - HE = screomcse
oo Al : HHE
s 1 g HHHE
] = ! ] = | E
= HHHE 0 HEEE
3 HHHE 3 HHE £
e 1 = % e E pLELE o b=l B g | | !
TAEP RSP ONSD SREE 8 AEE o haE
ng'ml ng/ml

Fig. 4. MT5 assay in in-vitro cell line of Hep3B and SNU449 using SCF, GM-CSF, and combination of SCF and
GM-CSFE.

2. Increased liver regeneration in volume and liver function test

- The Iliver regeneration index was statistically significantly increased In
SCF+ GM-CSF group at postoperative day 2 and 4 (287.5 + 19.6 vs. 513.9 £ 67.1, p
= 0.025 at day 2; 647.6 £ 108.8 vs. 941.7 £ 53.9, p = 0.046 at day 4; Fig. 6).

R

D-1 D-3 D-5 D-7

Fig. 5. The liver volume after 20% PH was increased rapidly, and then onginal liver volume was restored
until postoperative day 7.
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Fig. 6. The liver regeneration index was statistically significantly increased in

SCF+GM-CSF group at postoperative day 2 and 4 (287.5 £ 19.6 vs. 5139 £ 67.1,p=

0.025 at day 2; 647.6 + 108.8 vs. 941.7 * 53.9, p = 0.046 at day 4)

— The liver function test including total bilirubin, AST, and ALT at preoperative status,
postoperative day 1, 2, 4, and 7 was performed between control and SCF+ GM-CSF
group (Fig. 7). For total bilirubin, the level at postoperative day 1 was significantly
different between two groups (2.96 = 0.16 vs. 1.32 + 0.24, p < 0.001). For the level
of AST, SCF+ GM-CSF group showed statistically significant low level at postoperative
day 1 compared with control group. (2970.0 £ 111.6 vs. 1724.0 £ 59.4, p < 0.001).
Regarding the level of ALT, SCF+GM-CSF group showed statistically significant low
level at postoperative day 2 and 4 compared with control group (Day 2, 308.0 = 73.6
vs. 131.2 £ 3.9, p = 0.037; Day 4, 180.2 £ 18.9 vs. 104.0 £ 10.7, p = 0.006).



Total bilirubin AST

% B CONTROL % B CONTROL
E3 DRUG E3 DRUG

1500
B3 CONTROL

Fig. 7. The liver function test including total bilirubin, aspartate aminotransferase (AST). and alanine aminotransferase
(ALT) at preoperative status, postoperative day 1, 2, 4, and 7 between control and SCF+GM-CSF group (*: p < 0,05),

3. hepatocyte proliferation with ki-67 immunohistochemistry and Cyclin D

- At operation day, postoperative day 2, 4, and 7, the liver specimen was obtained an
d stained with hematoxylin and eosin, and Ki—-67. In immunohistochemistry using Ki-6
7, SCF+ GM-CSF group showed higher expression value than control group at postope
rative period, especially day 4 (343.3 £ 35.4 vs. 535.7 £ 56.4, p = 0.045, Fig. 8) Ma
ximum proliferation of hepatocytes was observed at postoperative day 2.

Contral D-7

KI-&7

Control 1.2

Fig. 8. lmmunchistochentistry for liver tissue using Ki-67. SUF-GMAUSE group showed sigifican
incrensed expression al postopertive day 4 compared with control group (*: g = 0L0E)
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4. Modulated IL-6 and TGF-b cytokines and CXCL-12/CXCR4 pathway

- Under 24 hours after 90% PH, IL-6 and TGF-B in the blood were checked at preop
erative status, postoperative 1, 4, 8, and 24 hours. The level of IL-6 and TGF-@ in S
CF+ GM-CSF group demonstrated significantly higher than those in control group (Fig.
9). Especially, in case of IL-6, control group showed the restoration to normal range

at postoperative 24 hours, but SCF+GM-CSF group showed the increased status at po

stoperative 24 hours.
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Fig. % The trend of TGE-f and IL-6 after 90% PH in control and SCF+GM-CSF group (*: p = 0.05).

- CXCL12 and CXCR4, which are secreted by cells within injured tissue, and appear t
o be crucial for the migration of mesenchymal stem cells (MSCs) to certain damaged t
issues including liver, were checked by quantitative PCR in liver tissue at preoperative
status, postoperative day 1, 2, 4, and 7. In SCF+ GM-CSF group, the level of CXCL12



was significantly increased at postoperative day 1 and 7, whereas the level of CXCR4
was significantly increased at postoperative day 2 (Fig. 10).
CXCL12 CXCR4

B
B3 CONTROL
B3 DRUG

B3 CONTROL
B3 DRUG

Day

Fig. 10. The relative expression of CXCL 12 and CXCRE4 after 0% PH in control and SCF+GM-C3F group
analvzed by quantitative PCR (*: p < 0L03).

5. Changes of atrix remodeling enzymes of MMPs and TIMP-3 after the administration of S
CF and GM-CSF

- Liver resection triggers hepatocyte proliferation and hepatic/biliary matrix remodelin
g. These are important events in the regenerating liver. Matrix metalloproteinases (M

MPs) are a family of zinc—containing neutral proteinases that are involved in matrix re
modeling in both normal and pathophysiological processes. To confirm the functional r
elevance of SCF and GM-CSF-dependent modulation of regeneration, we assessed the
expression of MMPs involoved in cell remodeling. Treatment with SCF and GM-CSF si
gnificantly increased MMP-2 and MMP-9 mRNA expressions in liver tissue at postope
rative day 1,4 and 2,7, respectively when compared to control group (Fig. 11). Howev
er, target 3" -UTR of tissue inhibitor of metalloproteinases—3 (TIMP-3) was decreased
at postoperative 2 day compared to control group. TIMP-3 has unique domains that in
teract with extracellular matrix components and, unlike the other TIMPs, is mainly bou
nd to tissue matrix. Our findings provide evidence of a link between SCF with combin

ation of GM-CSF and the expression of mediators of cell remodeling in liver cells.
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Fig. 11. The relative expression of MMP-2, MMP-9, and TIMP-3 after 90% PH in control and SCF+GM-CSF group



=5 M (%) =
clobst VAR 2o 1001 - 80%, 90%, 95% ZIEAN =& =g (ME2
= ’ technique 7H %)
= - 2k= FoiZn H|FoF Zie M=g 4
QFE $O1 oj?— 90% o= _;l'jzing‘l-il\—jllT ?:l_l'IHAo -\_J-O|47 =

4-2. A 2ot 7|0 =
- 28 90% rat hepatectomy 22 &g (M=EEZ 95% o|Mo=z 28])
- SCF 2} GM-CSF2| in-vivo effectoll CHEHA] Aoz ghal

- QAN AE JIEM A2

- ZHEH S Zhol Aol M THEZES| WHE A2 stAte| MY AL AZ. AE2 FIY

S &5 {8l in-vivo studyollA SCFR} GM-CSF Et=2 =z o X227}
=Xl | xHI:lI- 7|_I—A-IO§ xohol 9;[: ‘JISIOHA‘I I'II-H_'_ XHAH 04_?_

0

(==}
- MM = ThEZHO| 2ol smal I-for-sizeZt U= 2HAOIM AlFHAM o2 Foisl] =5 US.

i<l =t

et

JledH

o
ol

6. AFHAA F=H

- Cfekst ZHE A 29 (conventional hepatectomy$El vessle-oriented hepatectomy model)

—

- bone marrow activation cytokineO| liver tissue 2| regeneration off Zt0{E .



7. APMUTA S| HEH AT AN

o1 ! scl/scle | et arptey| ONIN 7| Ef)
21 B =Xl = Factor” paper TLr& ur7hel grant
ABO incompatible living
donor [iver in print
1 |transplantation without| SCI-E 2.05 2014-09-01 (First
graft local infusion and author)
splenectomy
Prognostic Significance
of Preoperative
Peripheral Blood in  print
2 , , SCl 2.348 |2014-09-01 (Firtst
Monocyte Ratio in author)
Patients with

Hepatocel lular Carcinoma

Clinicopathological
features and prognosis in print
of combined|an_ e .

3 hepatoce| lular CarcinomaSCI E 1.167 |2014-12-01 éufho%)r st
and cholangiocarcinoma
after surgery

Kinetics of B, T, NK
| ymphocytes and
isoagglutinin. titers Iin in orint
4 18O incompatible Tivinglgs, 1.457 |2015-01-01 (First
onor . I|yer Author)
transplantation using
rituximab and
basiliximab

Clinical Impact of
18F-F luorodeoxyglucose
Positron Emission
Tomography/Computed in print
5 |[Tomography in Living|SCI 3.828 |2015-10-01 1410910-2|( F i r s t
Donor Liver author)
Transplantation for
Advanced Hepatocellular
Carcinoma.

The combined effect of
stem cell factor and
granulocyte macrophage
colony-stimulating
6 |factor administration 1410910-2 g?enpgfgtri Iog t
after 90% partial

hepatectomy in rats

using modified ligation

technique




w5
Ul o kI N
Tt BN
3w
F
ol &d
e 5
ol
oK
Ho
R e
el
o
ol pul
an 20
=0
Hr
F i) e
K i % fi}
™
o0
ol | B iy
N - ZIr
oH | ~ g [on<b —
N |4 < mo 0 Ty
Ll 9% % = 0K
o <
- e 1
3 S Kl
__A_”_ __o_ ﬂ
Bl X
) ) =
(00 (o)) —




1. Michalopoulos GK, DeFrances MC. Liver regeneration. Science.
1997;276(5309):60-6.

2. Lee SD, Kim SH, Kim YK, Lee SA, Park SJ. Graft-to-recipient weight ratio
lower to 0.7% is safe without portal pressure modulation in right-lobe living donor
liver transplantation with favorable conditions. Hepatobiliary Pancreat Dis Int.
2014;13(1):18-24.

3. Kim HJ, Kim CY, Park EK, Hur YH, Koh YS, Kim HJ, et al. Volumetric analysis
and indocyanine green retention rate at 15 min as predictors of post—hepatectomy
liver failure. HPB (Oxford). 2015;17(2):159-67.

4. Shirabe K, Shimada M, Gion T, Hasegawa H, Takenaka K, Utsunomiya T, et al.
Postoperative liver failure after major hepatic resection for hepatocellular carcinoma in
the modern era with special reference to remnant liver volume. J Am Coll Surg.
1999;188(3):304-9.

5. Madrahimov N, Dirsch O, Broelsch C, Dahmen U. Marginal hepatectomy in the
rat: from anatomy to surgery. Ann Surg. 2006;244(1):89-98.

6. Higgins GM, M. AR. Experimental pathology of the liver. 1. Restoration of the
liver of the white rat following partial surgical removal. Arch Pathol Lab Med.

1931(12):186-202.

7. Martins PN, Theruvath TP, Neuhaus P. Rodent models of partial hepatectomies.
Liver Int. 2008;28(1):3-11.
8. Kubota T, Takabe K, Yang M, Sekido H, Ichikawa Y, Togo S, et al. Minimum

sizes for remnant and transplanted livers in rats. J Hep Bil Pancr Surg.
1997(4):398-404.

9. Michalopoulos GK. Liver regeneration. J Cell Physiol. 2007;213(2):286-300.

10. Fausto N, Laird AD, Webber EM. Liver regeneration. 2. Role of growth factors
and cytokines in hepatic regeneration. FASEB J. 1995;9(15):1527-36.

11. Castilla A, Prieto J, Fausto N. Transforming growth factors beta 1 and alpha in
chronic liver disease. Effects of interferon alfa therapy. N Engl J Med.
1991:;324(14):933-40.

12. Cressman DE, Greenbaum LE, DeAngelis RA, Ciliberto G, Furth EE, Poli V, et

al. Liver failure and defective hepatocyte regeneration in interleukin—-6-deficient mice.



Science. 1996;274(5291):1379-83.

13. Yamada Y, Webber EM, Kirillova I, Peschon JJ, Fausto N. Analysis of liver
regeneration in mice lacking type 1 or type 2 tumor necrosis factor receptor:
requirement for type 1 but not type 2 receptor. Hepatology. 1998;28(4):959-70.

14. Thorgeirsson SS. Hepatic stem cells in liver regeneration. FASEB .
1996;10(11):1249-56.

15. Kollet O, Shivtiel S, Chen YQ, Suriawinata J, Thung SN, Dabeva MD, et al.
HGF, SDF-1, and MMP-9 are involved in stress—induced human CD34+ stem cell
recruitment to the liver. J Clin Invest. 2003;112(2):160-9.

16. Petersen BE, Bowen WC, Patrene KD, Mars WM, Sullivan AK, Murase N, et al.
Bone marrow as a potential source of < hepatic oval cells. Science.
1999;284(5417):1168-70.

17. Alison MR, Poulsom R, Jeffery R, Dhillon AP, Quaglia A, Jacob J, et al.

Hepatocytes from non—hepatic adult stem cells. Nature.



<HAHZM QA
[EA]
AHHILI M
1. M| &
HHHS 1410910
At 2 7| 20 A FANA
o1 2o} S-1 ctel
S e
AL & 7| 20 FHFAMY =
23| &2l X}
A BHHE 1A Telo A ZFA) A oJ S F
A o 9 F& L_Exﬂ 4] o] A N Aol TS F x| S5 %
= oFEo digh A
o4 77| 2 = 2! 2FMIE oF 7224 I K} o|&d
A Xt |2t o4 1H| alZk Al
2014.05.01.-
1XPA 50,000 X
NETIE 2014.12.31
i 2015.1.1. - _
o T H| 2RHAE 63,000 ™
el 2015.12.31
() 3AHA =
2014.05.01. - _
A 113,000 X2l
2015.12.31.
EHo{7|
Ab O =2 =7
¥ & dAF7|ZH0| 5AtA T o|Afel A Mg FIlsto] =M 2t
2. "ol : 2015-10-26
3. GIIRH Zhu| = 2 K})
Rt ESE Mo
= 2! 2hMI E <IN =
4. GIERH ob = I K} 2ol
2ol2 Holthah ohelof st AFZ ol Cistol HAMoz J|&slH o, SHSIH HIEIFNSS &eks
2 XE7F 2 2 MET|2 WoF Aol 7| =XIR 2 2EE7|E g}
&k of of & ¢




Al 7| =(200KF o|Lf)

3

7

ol

=
0d

m
8

7ol
Ly

o
Klo
i

=21

in-vivo §£0{3t0{ 1

HZl SCFet GM-CSFE

oot Actn o

F Aol =

7
(-

<k
o

HA S RHZ7ER] e

[

=&ofl cH

9|

7t

2HE A 2f

u

offAM I cfete = SCF, GM-CSF

<k
o

(=]
=
o

FM| RN A4

=
=

&3¢l SCF, GM-CSF

Ol A At

Ol A}
a o

A BM activations I3l

54

o:

7ol

o

i

b

(o)

od
KM
K

Hr

—_—
1o

Jjo

0f0

H

H
il
0

ol
r

i
<+
Tl

T

(@)

<k
o-
K-

oln
B3
I[e}

=
10!

mju

stohst

St, o

O:
[

% 7lag oot

o

P

5]

?.

I

il

ofu

i

< o
oF ..




Toll

|
=

1 Of]

=

(%

Mol A &

2+

A}
o

90% Ol
2|10, portal veinZ} hepatic arteryE Z&s

HH 0 B
o 03
o |
N o™
T o
50 __o_l
X _zWg
< | E kg
ﬂ_ K S
™ Jo @
=2 . E
S U
(o)) _./._
S |ur oK
=
o
o o
— (2]
- o o KO
=8| R |8
ml
o
il =
o C.
T S T
pall - ol
~N ok
ol ol
00
)

mass ligation technique2 =

Mo
1 =

8

—

old
=

0l
gl
0

1

Stoll A

ojMss

Toll A SCFet

o

in~vivo trial

ot

t

C

1o

o
i

ol
3

oju

ki

<

ol
Kilo

Fod combination

S

(=]

o=
o

At

=

=

GM-CSF

700

0f
1)

[m)

L.
100
0

-,

ol

7 23

iTE|

2.

BM migaration

ol Al &0q

=

=

FR}

[

3

Al ZHfof
repopulation mechanismoll CHst

I
H

2HEH b ZHolAl o] small-for-size syndrom

H|

=

al




V. 2otd HE

0 SITHYAS| oKy ZESH, AHFI|H A2 ok HEDTE |5t

)

¥ BoMyo] Hasitiy B 4 A

n

f. elmsglxtel 0|7

—

2. A7 Ao HEZ D




X OA| £ 2} |

o NEIIHERZ HEZ XA

-1 o

I

ol

o Zt MRIiH 2| A Mol EX|E= MX

EX|ol= Cl2n} ZH2 AlsHS HiE

UEETE0L

ISR R A /2%)

|§ 7EI-A-I |.o;| |=I7‘” ;Lu_g A %UI:_%
Al 7|IHO|-

oot




	1410910 이승덕
	책갈피
	OLE_LINK1



