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-Abstract-

Now a days, hematopoietic stem cell transplatation can be used as an effective treatment modality
for bone marrow failure syndromes such as aplastic anemia, malignancies, and certain metabolic
disease. Hematopoietic stem cells are the population of cells capable both of self renewal and
differentiation into a variety of hematopoietic lineages. It is suggested that clinical practice in the
areas of bone marrow transplantation and gene therapy might rely on the ex vivo expansion of
hematopoietic stemy/progenitor cells. The enumeration of cell expression of CD34 and granulocyte
macrophage colony forming unit (CFU-GM) are used for assessing the efficacy of human
hematopoietic stem cell enrichment technique. The colony stimulating factors (CSF) stimulate the
proliferation and differentiation of progenitor cells. We pursued a series of experiments to define the
proper conditions for the expansion of hematopoietic stem cells in the short term liquid suspension
culture of bone marrow cells and to define optimal combination of colony stimulating factors (CSFs).

Liquid cultures were initiated with 1x10° bone marrow mononuclear cells (BM MNCs), and
innoculated with 1x10° CD34 cells, which were isolated from BM MNCs by flow cytometry, in 3 well
petri dishes with the various hematopoietic growth factors (HGF). The recombinant human HGFs
used are 100 ng/mL of stem cell factor (SCF), 100 ng/mL of granulocyte colony- stimulating factor
{(G-CSF), 100 ng/mL of granulocyte-macrophage colony-stimulating factor (GM-CSF), 100 ng/mL
of interleukin-3 (IL-3) and combination of SCF 100ng/mL, GM-CSF 100ng/mL, IL-3 100ng/mL. At
the end of the culture, colony forming cells were evaluated by semisolid clonogenic assay(CFU~GM)
and CD34" cells were enumerated with flow cytometry.

On the third day of the culture, CD34" cells were expanded 14.98 fold with the addition of SCF, 7.82
fold with G-CSF, 11.12 fold with GM-CSF, 15.53 fold with IL-3 and 1832 fold with SCF, GM-CSF
and IL-3. On the seventh day of the culture, CD34" cells were expanded 5.82 fold with SCF, 591 fold
with G -CSF. 13.94 fold with GM-CSF, 6.43 fold with II.-3 and 9.45 fold with SCF, GM-CSF and
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IL-3.

In CFU-GM assay of the three day culture, CFU-GM counts were 375 with SCF, 74.1 with
G-CSF, 90.5 with GM-CSF, 1267 with [L-3, and 125.8 with SCF, GM-CSF and IL-3. The CFU-GM
counts of the seven day culture are 31.4 with SCF, 44.6 with G-CSF, 42.3 with GM~CSF, 55.2 with
IL-3, and 90.2 with SCF, GM-CSF and IL-3. The three day culture of BM MNCs was more
effective than the seven day culture of CD34" cell expansion and CFU-GM expansion.

The results of this study suggest that short term cultqre of bone marrow cells could expand
hematopoietic progenitor cells with the addition of HGFs. Especially, three day culture of BM MNCs
with the addition of SCF, GM-CSF and IL-3 might be the most efficient in this system. '
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28 FFY 289, AYE 59 o]HeE o
2] Ao X857} Fssidel wet 2EEA R
gk #Ae) golAAl SR ol RYRAES
tE gurA el AEeE 2 A BEA" ¢
AL W ol BE FH9 FrAES Kupffer
cellot} HEAAE Tof HAQEEAX] &3}
7} dojdths Aol ¢elA Y} (Abramson et
al, 1977). ol AEE FEFer Mol A9 B
7hgdte AEER AQEAAE YEA 3
Rhodamine 1234 g0} & A g2on Thy 13+

9 v m¥stu CDMIYE Az ot
(Huang & Terstappen, 1992). F3 ¥ FA ¥ 9]
Baloll 4] Fo 2YAAAAI AeRgH o
Zgste] 24E 3 JoH olEs HFHez
AgEEe oW &R Asdvin 49A Ao
{McNiece et al, 1989; McNiece et al, 1991). R
L o)E MAEE AYolA wdE 5 U HHlo
ugtslo] Ao ot kB AFAIA Fo
ATl @8 o] &EH, g RPMI 59 4]
ujekeolit wknd WA methyleellulose 5ol
AHEE L Qi) a2 S B se W
2.2 methyleellulose ¥l#] o} el granulocyte
macrophage colony forming unit (CFU-GM)& &
918kAY (Pike & Robinson 1970) stem cell5}
early committed progenitor cello] X3l CD34
FRAAEE FHs= Ro] dWHF LR FHol Yot
(Bensinger et af, 1992).

ol ATAE FF9 Y& st At

Hematopoietic growth Factors. Bone marrow mononuclear cell

RS A7ME GA wigol] 2ZAFAAE A
7bete] 2ERA XS] T4 ) 2875 WA E
e WrHFeEN ojud 23 AL 7t
Z AN E WSt FF £F0) 2ERAX
& Aopuiigsi=d g A8E A A

L=

Bz HA 2 w7 2o

A 57158 Ad 42U 5% e E ¥
’a”é}%%% 2vd § HAHEke] 15-20 mLe

TEAE A E‘_t*ﬂﬂ FHEA Fe
hepann 50 U/mLE ¥3 42 F 4std g3
& BYsgd. 3" ﬁ:r’-ﬂ] 0.1% bovine
serum albumin (BSA)& -3 phosphate buffered
saline (PBS)& #7}8te] 34A2 & Ficoll~
Hypaque& A1438] 3715 §F 1,000g2 3083t €
AlReste] dETE 39 en, Isocove's
modified Dulbecco’s medium (IMDM)& 713t
o] 28] Mg F trypan blueZ FAs] A&
3 e vt 5 A3

oAb HiX| HiQ U xH MEQIX £of

4 W= 9l RPMI 1640€ 7| RS2 10% F%
7} 958 A71dAE& dal L-glutamine 19%,
mercaptoethanol 0.01% 2 penicillini?} streptomycin

o} 1%7t HE& 2AEY 18 mLe] &% HAtul
A& e} A E 3 mLA 6712 vro] ]l
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AL 4WA %S dZ=F3} granulocyte colony-
stimulating factor (G-CSF, Neutrogen®,Z&]A2}),
granulocyte-macrophage colony~stimulatinging
factor (GM-CSF, Leukogen®, LG338}), stem
cell factor (SCF, Kirin, Japan), interleukin-3
(IL-3, Kirin, Japan)& Z+Z} 100 ng/ml % ¥&
T ¥ SCF, GM-CSF, IL-39] 37}A] 43 A&
EE Y 7oz B8 ¥ 7 7o A& e
1x10°A9) @8 7& o] 37C 5% COz w7l
A et

CD34 &4 Mzx &H

CO; Wig7iolA Wik 19, 3Y, 794 He ¢
i v o] wFE 24 98T XS 1x10*
A o)Ae At flow cytometry(Becton
Dickinson, CA, USA)E ¢} 838ty CD34 ¥4 Al
ETE SAA

Methylcellulose RSB X b 2k

30mlL fetal calf serum, 10mL2] 109% bovine
serum albumin, 2-mercaptoethanol ImL¥} 40mL
9] 2.3% Isocove’'s methylcellulose (HCC-4230,
Terry Fox, BC., Canada)e] phytohemagglutinin-
leukocyte conditioned media (PHA~LCM, Terry
Fox, B.C,, Canada) 5mL$ L-glutamine 1mL,
13mL9] IMDM-& %o} 09%9] methylcellulose
iR E whEe] 4mld ¥8ldle JERasti.
6NELZ Wiro] A wfAe] wigFd T
£ 2.2mL9} methylcellulosed] BF3le] ik 3
3} 7o 2zt IX10°704 Wol A9} IMDMS
Z3mlo}t HEE ¢ F F EFT thg petri dish
270 22t ImL4 blunt needle® 333t 37C
5% CO» wid7]olA] i okatsich.

Granulocyte-Macrophage colony forming unit
(CFU-GM) &3

=94 dr A& AHg-EF9 Methylcellulose
HiR|ellA] 5070 o) de) M7t JFE o1& Granulocyte

colony forming unit (CFU-G), Macrophage

colony forming unit (CFU-M) ¥ Granulocyte-
Macrophage colony forming unit (CFU-GM) 4
& THIH

TR
CD34 &M ze BF

197 Wi FAl sz 88 SCF @574
CD34 GAHAXE 04HME ZaAHUY, G-
CSF, GM-CSF, IL-3 ©537}] 4+ 2.354), 1.2
], 68 F7t=E e, IL-3, SCF, GM-CSF 5§
EojA 1658 F7teted, 197 ujFAlolE IL-3
957 A7t 74 Aol

397 Wi AS oizael ®ls SCF,
G-CSF, GM-CSF, IL-3 &% 374 CD34 %4
AE7d 242 14984, 7.82u), 11.121), 1553% 2
Z7tEIRen 37kA QA 5§ #H7kA] 18.324)
2 ZEIAE GEFAT TR o B& Zt
#FZH A (Fig. 1.

7Y v YA ol T2l B8} SCF, G-CSF,
GM-CSF, IL-3& @508 #7139 w CDX4
A E7} 242} 58200, 5914, 13.944), 6.43u) &
Z7MEA91 2¥AAE EH o He &
945809 718 B} (Table 1).

W) Zkel] wWE CDM FAAMAEY FHEE
vz & o, izl vd 28JAR A7 1Y
7k wiekel M g 2334, 3YTE HiYgelA BT
13568, 743 wigA] B 831uiE 397 WY
& Tl A 7A7 wlokE FRY CD34 ¥4 AE
7} o] gkt CD34 YA A E] Z71&& nlwst
e W, AAE BE5H S A 39 wgalA
Z}z} SCF 33341, G-CSF 3.33u, GM-CSF 9.33
o}, IL-3 259 G B TRl E 110682 F
7E Tk (Fig. 2). 792k widst 2& 14z Wi
3 2Rt} 7} QAte) @5 7k 42 SCF 1291
i, G-CSF 2519, GM-CSF 11.628), IL-3 1.07
wle] Z718 Hgn BEEoA] 573w Z71t
#EHAG 347 wFA CD 34 FAHAES] H
T F7H& 11.92u)o] B3], 793k wlFA] 6772
3U7F w%E FA CD UXANAES} o Ropg
& BAF3h (Table 2).
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. P<0.05
#Day 1
#Day 3
®Day 7
Co.r;Lrol SCF G-CSF GM-CSF L3 Mix
Fig. 1. Influence of hematonoietic growth factors on CD 34 “cells
Table 1. Influence of hematopoietic growth factors on CD 34 “cells
Day 1 F. 1 Day 3 F. 1 Day 7. F. I
(%) (%) (%)
Control 0.1 1 0.095 1 0.11 1
SCF 0.045 0.45 1.423 14.98 0.64 5.82
G-CSF 0.235 235 0.743 7.82 0.65 5.91
GM-CSF 0.12 12 1.063 11.12 1.533 13.94
-3 0.6 6 1475 15.53 0.707 6.43
Mix 0.165 165 1.74 18.32 1.04 9.45
Mean 2.33 13.55 8.31
F. L : Fold Increase, * @ p<005
18 ¢
16 |
14 +
1.2 L —o— Control
) L —~&— SCF
—a—G-CSF
0.8 —%— GM-CSF
' r —%—]L-3
06 + —o—Mix
04
02} y
© -
0 ¥ . R
Day 1 Day3 Day 7

Fig. 2. Measurement of CD 34 “cells to the duration of exposure with hematopoietic growth factors.
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Table 2. Measurement of CD 34 ‘cells according to the duration of eprsure to hematopoietic

growth factors

Day 1&3 F.1  Day 1&7  F. I Day 3&7 F. 1

Control 095 1 1.1 1 1.16 1
SCF 316 333 14.2 1291 045 0.39
G-CSF 3.16 3.33 2.76 251 0.87 0.75
GM~CSF 8.86 9.33 12.78 11.62 1.44 1.24
1-3 2.46 2.59 1.18 1.07 0.48 041
Mix 105 11.05 6.3 5.73 059 051
Mean 11.92 6.77 0.66

F. I : Fold Increase

CFU-GM %%

347 AulAo A B FE methyleeliulose Bt
nPuiRe] &A wFAz F$ CFU-GM F&
ETA 94090, 2k J3AA}e) G5 F
oAl CFU-GM & &7 G-CSF 74.17), GM-
CSF 9057, IL-3 126772 F71H %29 (Table
3), $7+&2 B9 Zzh 154, 1.831), 25681 A 2,
B3 R FoM CFU-GM 4 ¥ $718& 12538
N2 2558001t} (Table 4).

747 WSF wtuy wixlel A wigA
CFU-GM & tj2aolA 27970, SCF, G-CSF,

140

120
100
801
60}
40-

20

Control SCF G-CSF

GM-CSF, IL-3& 9559 A] petri dishd 31.47H,
44671, 42.371, 55271013 (Table3) F7H&& 2
Z} 1.1240, 1,604, 15240, 1.98800]%. 2.8 (Table 4),
E}EAPAME CFU-GM 02/0%ew F71&
3N Z BERATRTY EfRATAAN o &7
o2 CFU-GME F7M#d (Fig. 3).

wlek7| zkel & CFU-GM 9] ¥3bE 343t
wl %Al CFU-GM =7} 793t i gA) 2] CFU-GM
F BHoh gtoy B S/HEE vus & W 3
A7 Wik F7HE 1.84u0, 7987 i YA 1.894)
2 4 AolE #AY F U (Fig. 4.

gDay 3
#Day 7

GM-CSF IL-3 Mix

Fig. 3. Influence of hematopoietic growth factors on the formation of
granulocyte-macrophage colony forming unit.

* . p<0.05
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Table 3. Influence of hematopoietic growth factors on the formation of granulocyte-macrophage
colony forming unit

Day 3 Control SCF G-CSF GM-CSF 1IL-3 Mix
G-colony 9.5 8.2 13.9 31.2 40.6 41.2
M-colony 35.2 25 48.1 45.5 62.7 57.9
GM-colony 47 43 12.1 13.8 234 26.7
Total 494 375 74.1 905* 126.7 125.8

Day 3 Control SCF G-CSF GM-CSF IL-3 Mix
G-colony 3.7 53 163 145 117 416
M-colony 20 19.8 224 189 36 344
GM-colony 42 6.3 59 89 75 142
Total 279 314 446 42.3 55.2 0.2

* 1 p<00b

Table 4. Measurement of granulocyte-macrophage colony forming unit growth according to the
duration of exposure with hematiopoietic growth factors

Day 3 F. L Day 7 F. I
Control 494 2 279 1
SCF 375 0.76 314 1.12
G-CSF 74.1 1.5 446 1.60
GM-CSF N5 1.83 42.3 152
IL-3 126.7 2.56 55.2 1.98
Mix 1258 2.55 90.2 3.23
Mean 1.84 1.89

F. L ! Fold Increase

120

100

—a&— Control
—&—- SCF
—a&— G-CSF
—%— GM-CSF
—%—IL-3
—o— Mix

80

60

40

20 F

0 . . 1
Day 1 Day 3 Day 7

Fig. 4. Measurement of granulocyte-macrophage colony forming unit growth according to
the duration of exposure with hematiopoietic growth factors
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ZYRAT EE ATATE 24 9T D2y
& (Castagine et al, 1986) B AW (Gluckman et
al, 1989)2 RE] 4& & om, HZ 1§
etay & G-CSFY GM-CSF 59 =843l
A BAA] RERAE e ATFAEI} SF2R
B TxEAUR o]FEHo] LxPYdqMz £
RAE} JebdtE Ao g FgdAlal Hs)
whgo] 2 oy T gXF 2 LREY
ZHBAE o)20] 97 o153 e (Goldman,
1905). A7} 22 ZYRAE oL 29
oM LEF BILY F UEhtE 48 Tl
29e FHAY) AW R2H $ULE T2 A
Hof gtow, A7t FFole vis) HET R 8
A%e FHo| watde FFol FAHUG
(Haylock et o, 1992). (3 Aol & 28 ok
ol ZPRMNES EXST o]F o] & ZHEA
X olajo] @3] ATHI YT ARl o
53 42 2EEAE o] gif 1w
Z7r8kn ok (AEEF ol B4, 1993).

AR A AR/ E THIVE FEY S
2.2 &7t FFo|A g AlqE Aol v g
et s, Fr)EY] 3B Ead MEst
o g TE RS GAXY QFoR A% Ay
Aol EAFA =Hol o]F FEIY AF EF
Aelayle gaXo] A7 Ha ® 4 GHAT
& AYuigate] FH o2 FIATE HHEE A
Ztn o) wjekAle] e 4o 2EYFUAR
7 Resle g v 84 EAAE FAIE e
AAelt), 2BE FHERAE HI}E AE
g Addld FEAT e Yol o|FoA 1 9]
v (Shpall et al, 1994), AE FAIUEL o &
3 Weeha el Wi e g CD 34°, CD 33, CD 38,
Lin, HLA-DRQ! A¥7} ZERAHEY EAd
713 243 AELeR ARHL Y (Huang
& Terstappen, 1992). R A2 AeEEL
744 guhs) o] &8 £ e ForEE ¢ 9
3le] F8 9 u&g 3stayA 2 HTFAHEY

FoAg B3 FFUITHAR AF FA8E HAn

g stuat g 24 5o A" £ doka 4

"ot zEa o]E ARE #Ede WHeEE

CD3 FAHAER Hdgxoq Fajsied FFHo
o] &3k Aol YA-g-8ol o] 4 Hdd Wl
d Aoletn AAIHo] At (Krause et af, 1994).

ZYRANZY FAF B3dE A8 FHY =
FAAZUA Ao ztgol Wady 1 F IL-3
GM-CSF % SCFe &4 MEAYRY o8 A
49 2¥AH X F¥FE vAH G-CSF, GM-
CSF, IL-37kel &= 3s-48-0) )8 (McNiece et
al, 1989), SCF& %o} A}&-8te A9 &47t 57t
Hoa BasHe ) (McNiece et al, 1991). SCF
E 2YUEANE BE 27) TR F2 2gsh
(Wineman et o, 1993) ¥ ¢} £3p7} 288 37] A
TAE @AM ] 2EGEAAL 4523
3-8 el erythropoietin (EPO)3} &4 3
¥ Ay ¥AE FE=53 (Dai et al, 1991),
w3 IL-3, GM-CSF, G-CSF 53 &7 u|34g
TA Fgy YYo= Fodte Aoz E8A
t} (Broxmeyer et al, 1991). 3+ SCF7l £A13
o2E AGT A3 T 43S XA ¢go
1} IL-34 GM-CSF¢}t 87 a8-3te AT 3
gyl de4S velTL B Qi
(Briddell et al, 1991). 28]3. G-CSF& F7] &
FTA ATAE FLste] #PT A AA
Al 4L s A ol REENE &
oA d&gg vAE Aoz &R AT} (Demetri
& Griffin, 1991).

ZEAZT wjgel Hrksle Ao HeE
E "ol 83 & 7 ol A3l govt ¥
A9 234 e 2YAE JFH AN ZolE &
AT £ Y= gH@o] 3o} Messner 5 (1982)&
AR QYA A& ARINEA e e
Ao glttn FF3Gch 7MY Feed FAHER
= AR 39848 aA3) F3A) 2 ezt
A X2 (multilineage) g} v gl thet & A=
7t YAt A Qo= ZAEFe A 4 A
Vg gaxgde] 2gAE JETE FXAE
& ks A Fol AN EY methylcellulose® <) &
g wjokol A el &n @Al o3 wjge]
HAEE HP3 F7MYE ¥4 23 Qv
1 7)&38 9 tHMessner et al, 1982).

B Ay 32 B o, CDH4 FHAZF &
BE B ZPHFAAY FF ST F4d o
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g B BANA 197 ol gA G-CSF, GM-
CSF, IL-3 ¥ GM-CSF, SCF, I.-3¢] &35«
oA 1.2-6919) F7HE RS .ov SCF £ A]9
= 045v12 ZtAadte FaE Jehila, 3Yz
Wi Fs H§ CD34 FAMEZF T 2R
Fd 2 78-15530, EFAA] 1832812 F7)H
RoH, 7497 wigAl ZF FoiFelA] 582-13H4
v, E§FI A 045418 F71HE JERI ol
zY4d F (1996)9 979 vlas) & = SCF ¢
EAME-A CD34 FAAELY F7te] & AolE B
AqFa JEd 2Y9d F (19%6)9] 49 SCF &
FALEA] CD34 FAHME7L 464 5718 9 B
AT E 193 Wigel 310 SCFe] @EALE-
Al 23] 045 ZAastgon, 3d 2 7Y W%
Al SCFAHE-©o.2 Zhz} 149840, 58202 Z7F=
th 193 ¥%A] SCFY F92 CD34 YAAE
7t T ol 2 A gl AHS-3 SCFY ¥7H7t
HEE QA SCF7E 76 AREAY WA s
A& 7HAE AT B 5 gl AFy FHe
o] Ao ¥ Ao R Hlch wigr|zke we CD 34
FHAEL] FEol olA 3U wWiYA HT
135540, 7AZE wNgAl BE 831 FrlE e 3Y
b Qo] 7HzE MigET o AFEY ¢ Y-S
HoF1 gle R 2EHA § (1996)2 54, 7Y,
1043 wikA) 793 wigAA EAAQA AAE
AT BasRr), 397 wide] o axFe
2 e o 2E wigr|zte] dF gl e
Z8Axte) 97t ZAHRAE HEAdS A
E 4 AT =7 uix)d Hote EH e EA
e 2EAAT} Azko] Age] wEt ARFPLRE
M FETt AAFHAE P iR A4 Aol
A= neisolol & Aog HejAr

CFU-GM assay$] A& B, 343 vjA]
SCFEdo] gle] 0.76W12 ZAAE Hole A4
e O@55d 9 EFRoA 1525602 FA
¥ FUME B 7Y i glo] @5 R
EEFoA] 1.12-3238¢] AFHXEY FE B
Atk 3YUzE wikA]l SCFEA A A £}
FAad AAL CD34 FIHME E4olA g vz
742 e] a2 Boxn, 3UZF © T HjofA|
HAFAES BT F7H&L 13499} 1892 2
el 7t gtk 294 5 (1996)9 Aol e 7

U3t FA Z-RARY FojA] 28-88u9) F7}
& 2o JEMEYPAo] F/MEE HAFUE,
o]# ¥ Aol HelogE P 2YUXY FFH
o} BEFAFY & F ko]l AMEE wix 9 A
o) thay] WY AR Ry 747 v
o 3lo} IAFAESE SCF GEFAGA] 1120 &
7}E 93, SCFel GM-CSF$t IL-38 #7189 &
w 3234 F7tElE A& 2 4 e, Haylock
5 (1992)e T2¥d YRAEY FE IL-],
IL-3, IL-6, G-CSF, GM-CSF2 SCF& E§%7d
e A% /M B AGARY 1) vehdn
2 Btk B3 2YY 5 (19969 dtelA
¥ SCF9] H7FA CFU-GME 34-6W], SCF¢
G-CSF9] E3349 H7l2 136874A F718S
HAFOEZN Frtx] QAo HEA gt FE
& B F3 Qe v, G-CSF7F g9 B4
¥ ooz 2ATMATAE LTS BHHL
2 RFE dneln & $E 98 Ao} ¥,
Brugger 5 (1993)& CD34%:/d T2 Ao
SCF, EPO, IL-1, IL-3, [L-68 H&%3d A$
8} oj7)¢] G-CSF & GM-CSFE 238 3%
& uag Ay Fzie A4 AT YPAEY
Z71&0) ZAgthE AL ¥9l8a G-CSF &
GM-CSF7} 38 H4HTE A7 nds =
AE9 £31E A0 9L AAEY)
= Sgoh B 9 2 2Ed B (199%)9) A9
Brugger % (1993)® Haylock % (1992)9) 4+
Ao A o] & Zpol7} FAEE M E UYL
CD34 YABAES opd F5 GHAEE AL
HE AR 4 Ak B wjAje] &
YL AL Ax 990 A=A %
A FHo gort 45 AHEHEE o
FFY 2IAAYAAE ZHAEY HYFZo)
o] &3t Aol o)A e)rIE st 7H AA)H o)
BME E&3QA JFAE FES 9% 4 28
9] F5 g Eje] g A7t o 488 Ao
2 4Zd.

Z2EA 2] AQuide s otF = o8 FA}
AFE ot $4 AT e 2ERATE
MEBHY S o] &3 HYsha WUyez &
o]Ao® MEdHE o] adNon, Ay
¥ AT} Aol A72e] 2¥8)FS A

off %

N
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£ 7 Jde A i A3 vEe] A9 HE
B 2IAEY A 2205 FYARE |
F37) 9% FAA BA 59 A% FaAF ook
g Aoz AREn.

g o

ZYRA R 0|4 o2 o AW X8} 7}
TP wel 2YURAE FE9] JA4HY &
& A 7|28 E QA 2EEAEI) B Y
Zol TFH 1 4A €& F ' EFFUY
78 oz Uk o 249 wYTE ¥
g ate] A Yuiygstas AR WfFH 2E 4%
UAE A7rste] oju &t 23] HAAA7T 73
EFgHolr & 71 A3 M)l it X]'E'-

£ 21 dFaH 13]5]""1 2% 2T 7%
Ad 4 5Pz RE IFEAE A3 ‘&
g Bt 44 ‘ﬂ“"] 2w agujAo] F
T Sy & HFstd g, 43AAE B4
e =T} G-CSF, GM-CSF, SCF% IL-3&
Z}2t 100ng/mL $& & ¥ F9Y%F9 SCF,
GM-CSF, IL-3¢] 37}A] 1AL 25 4¥& 6702
o2 o] 34 2 747 wlgd ¥ flow
cytometry & ol-§38le] CDAYAE MESe] ¥isle &
A methylcellulose ¥iAell . VFERY granulocyte-
macrophage colony forming unit (CFU-GM)
g FA3sAr

CD34 FAMESFE 3Y3t vl %A SCFE 1498
i, G-CSF+= 7.828], GM-CSF& 11.124), [L-3%&
155349, BgFoj Ao & 183282 7= e,
742 eiEA] dizFel Wd] SCFE 5824,
G-CSF+= 5914, GM~-CSF& 1394, [L.-3&
64341, BgFojAloE 945M 2 F71E%1a, 3Y
R 7L A HE FUHES 42 13554
9} 8314t} CFU-GM F& 3YU7F Wi gA] o=
T A 49.47), SCF= 3757, G-CSF= 74.17,
GM-CSF& 90571, 0.-3& 126.77), B354
12587093 747k vl Al di=a2 27970, SCF
= 31471, G-CSF& 4467], GM-CSF+ 42371,
IL-3& 552700) i E§FJA] 9027tk

B Ao AMSE AR FE, AXEF
= 9 ujkzA s SCF, GM-CSF, IL-3&

Hobste 347wt Ro] Ffe 2YRA
E FZ g ARAA ReE FAFHAUD 2
gy At B3 RHRAEY FZo] 37
 A%HoE FEAEAE FF FYHolokg
Ao g Bt

gnEd

AT, o13F : ZYIAE o]49 FFY2=E
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