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The in vitro effect of various glycosaminoglycans (GAGs) on the clonal growth of CD34* megakaryocytic progeni-
tor cells (CFU-Megs) isolated from human placental/umbilical cord blood (CB) was evaluated in human plasma con-
taining semisolid culture stimulated by recombinant human thrombopoietin (TPO) . The GAGs, including hyaluronic
acid from human umbilical cords (HA-h), pig skins (HA-p) and rooster combs (HA-r), or keratan sulfate (KS), vari-
ous chondroitin sulfates (CS-A, B, C, D, E), and heparan sulfate (HS), were tested. Each GAG alone did not affect the
clonal growth of CFU-Meg. In the presence of TPO, adding of HA-p or HS (100 ug/ml) resulted in an approximately
1.3-fold increase, in the total number of colonies, due to an increase in large megakaryocyte colonies. In contrast, CS-E
led to a marked decrease in CFU-Meg growth. At the end of the culture, the total number of cells increased 3.0-fold of
the initial value of the control, but adding HA-p or HS showed an approximately 9.1-fold or 18.3-fold increase. Similar-
ly, the total number of CFU-Meg detected in the harvested cells increased to 4.8-fold of the initial value, while, an ap-
proximately 18.3-fold or 38.8-fold increase was observed in the culture containing HA-p or HS, respectively. Flow cyto-
metric analysis of the harvested cells showed no significant difference in the expression of surface antigens and DNA
ploidy distribution of megakaryocytes between the control and GAG treatments. These results suggest that HA-p and

HS promote the proliferation of immature CB CD34" CFU-Meg in the presence of TPO.
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TS OESEIROE S F2HEE UTHEEL
TW%, E2HDIZ, hyaluronic acid (HA), kera-
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Zt#&t L, thrombopoietin (TPO) J X interleukin-
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1. AERUAE  AHFETIE, TXTUFIR
RUEEAFETED GAG % W /=, Hyaluronic
acid, sodium salt (HA-h: from human umbilical
cord, HA-p: from pig skin, HA-r: from rooster
comb, Artz®), keratan sulfate, sodium salt (KS: from
bovine cornea), chondroitin sulfate (CS-A: from
whale cartilage, CS-B: from hog skin, CS-C: from
shark cartilage), chondroitin sulfate, sodium salt
(CS-D: from shark cartilage, CS-E: from squid car-
tilage) , heparan sulfate (HS: from bovine kidney)
DFNFN % Dulbecco’s phosphate buffered salts
(PBS) 12 5mg/ml 2725 XD ICEMH, A>T 5
> 74 )% — (MILLEX-GP, 0.22 um) |Zi# b T
ABWEL, TN ELE BRRrTHEBRARE
thrombopoietin (TPO), B THE AR E b stem
cell factor (SCF) 1%, FU > E—)L HE) Mo
Hanr.

JO0—4%-1 hA—%4— (EPICS XL, Beckman
Coulter, CA) DHRIEITMA L 7= SHEFCHUATEIR
£, 9 XTLLFIZ/xRL & Beckman Coulter Im-
munotech @& / 7 O —F )L fifkZ/HHL 7=.
Fluorescein isothiocyanate (FITC)-conjugated anti-
human CD34 (FITC-CD34), FITC-conjugated anti-
human CD41 (FITC-CD41), Phycoerythrin (PE)-
conjugated anti-human CD41 (PE-CD41), PE-cya-
nin 5 fluorochrome tandem (PC5)-conjugated anti-
human CD45 (PC5-CD45).

2. [ mEECE BENrNSA T+ —L K -
a2t MG SNEME, EWERSHE 5%
E U7, HEER /N > 7 1 TERELL 7= B hE s G4t
H 27 (BREE 40 ml £fiE), HL<EREATA R

A ED L FIETHEEBER (HAIET) 12
THIN B OB R OWE&H N S, Pt Al citrate-
phosphate-dextrose & A © DR/ \N v 7 (CBC-20,
Zvyra—, Kk ERWTERL .

3. CD34[ZMHEMRDONRE  EREUE 48 KrfH LA
N O i 5 1fL 2 5 mM EDTA-PBS % W\ TH) 2 f312
% B %, Ficoll-Paque ( Amersham Pharmacia
Biotech AB, Uppsala, Sweden) 15 ml F 7 BREEH
20ml ZFEfE L, =008 (300g, 30 min) U7z,
Buffy coat Z[E[JY L, 5mmM EDTA-PBS % {1 T 2
[EyEHEC (4°C, 250 g, 10min) U, /i & ks
L7=. 15507 light-density fifll L D, MACS %
K[ E— X h 5 A (Miltenyi Biotec, Germany) 12
X0 CD34 (G HilaZ /7 et - #5811 /=. Light-den-
sity Ml BRI IC 7 0w F > Vi, CD34 fifk %
WL, 4°C, 15 A >FaX—hFL7K&. 05%
BSA-5mM EDTA-PBS % i \» T ¥k ¥ iE L (4°C,
250 g, 10 min), FBEE, Y17 O0E—XZRM
L 4°C, 1501 >Fax—brU7 KTHE [
IV, R LR E — X T AT IR EE
fazwt Uiz, 75 22 v —7% W Tl Z 6
LU, CD34GMMIfeE Uiz, Ak, MU
>INV —mHWMREERICTEH L 2. CD34
fabEE#IL, 70— A FA—F—Z2HWTHIEL
7=, BEERIE, 85—95% TH -/,

4. CFU-Meg O BIF  CFU-Meg @ #IE 1,
human AB platelet poor plasma (& ~ 4% % H
72 plasmaclot % L < IZFME REIT L DT
o WD A4 2 a7 RAEY IV y a5 (IMDM,
Gibco BRL) {2 100 U/ml R=31 > (Gibco BRL,
NY), 100 ug/ml X b L7 b < 2> (Gibco BRL),
lmmM MEM EJVE > KU A4 (Gibco BRL),
1% MEM E% X 2g# (Gibco BRL), 1% MEM
nonessential 7 X /£ (Sigma, MO), 1X1073Mm F
F7U+tno—)l (Sigma), 0.2 g/ml L- ¥ ZA/)N5F >
FestisR, #Hu)), 7.4mg/ml¥ghL oL (Fi
FEHEE), 0.2% T MIETIVT I
albumin, BSA, Sigma) %Il Z 7= IMDM JEiRIZ, &
MK ¥ & LT 50ng/ml TPO KX 10—300 ug/ml %
GAG ZilxA, EHIC2% 7 70F =
(Trasylol®, /N T)VEES, KBk) KU 15% & K
MmigzESOEMEL <IZ10% b Mgz 0.2
% ERFEREEHZREL L, CD34 M2z 1X10

> (bovine serum
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fil/ml 2725 X5 ICEE L. ZORGKZ, 24
wells ® 7L — k (Falcon, Becton Dickinson Lab-
ware, NI) 12300 ul/well IZ725 XD I12#=, 37°C,
5% CO, AT I—12 HREE L. BERT &
ke A& 7 —)VREIKR (2:1) THEE, %% 3
OZ—$HEE T—20°C TREFELZ. b, MWikE
BETERIN IO —RICEEREZED BN
2oz,

5. EREkODN=-—%eE EELHEEZEOR
well 12, 0.5% BSA-PBS 400 ul/well 0%, ZEig
TI1050f A >F a2 X—=FL 7 BWEET, 0.5%
BSA-PBS 2T 100—150 £5i12 7 R & L /= FITC-
CD41 Hifk VAR 200 ul/well ZEML, HIRENXT
T60 /[ > F 2 X— U7k UEBYRARZ
7T, PBS T2 [P, 01% /T 2BFbUD
LB TR FE LU /=~ propidium iodide (PI,
Sigma) &A¥#R (0.3 ug/ml) 200 ul/well ZFML, 2
A > F aX—=hMLU7 PLIBWRZERET, @ik
T2 [EIE, EREENICTHEIER. UM
%, HOCHMEE (Olympus, HE) F, FITC [k
A 3 E LA E S0 fEARM /N a0 =—& 50 fELL E
ORBaOOD=——&2ZNZENGHL 7.

6. RRIEZRE  CD34 BMEHIN 5 X 103 {#/ml
%, TPOSOng/ml . IF 20% & ML 2 & O
IMDM JR#RIZI&E L, 24 wells D7 L — I (Falcon)
12 500 ul/well IZ725 KD I12#EE, 37°C, 5% CO, 7%
fEF1I—12 HMEEE L2, 2Ok MERE T
plasma clot [ JE AL S 72V, B 2 % #i i 2 [ Y
L, 70—YA hA—=¥—Z2H\WTERmPURILERIC
DNA ploidy DfiEHT 217> 7=.

7. REFMRANEDOANEZEZ BEMOD
CD34 [5 A B R AR 5% 22 12 [R1IN & 3 7l i D 1
¥R %, FITC-CD34, PE-CD41, PC5-CD45 D¥ifk
EEWERICHMU, BIrERICT20 581 > F 2

N— b #, 5mM EDTA-PBS % T ¥k % 3& [
(4°C, 250 g, 10 min) L, 0.5% BSA-5mM EDTA-
PBS I[CH & L /=, MIAREK Z 35 um O F 1 O
> Aw I a(Faleon) T L, 7O—HY A1 hA—%—
ZHWTHIE L .

8. DNA Ploidy O A|7FE %  DNA ploidy @
ENX, MESDOHEICX DT 2. DR
CD34 [GPEMIfE B R R 25 1%, AN S - M o
SRR \Z FITC-CD41 fiifk & N A, =ik T 20 4

filf > Fa2X—=KL7&. 0.5% BSA-5mM EDTA-
PBS T#ei# = [ (4°C,250g, Smin) L, Ihpk%
CATCH medium {2 #& L, 4°C, 1 KFfd1 > F 2
N—hL7& KT7H, 1% NNFKILLATIVTER
(FIYEH3E) -CATCH medium i8R 2% BHML, 5
Sy €% PBS TPei=.L (4°C, 250 g, Smin) L
7=. k&% 50 ug/ml PI-0.7% 77 T2 f£-0.6% 4L
F MU AT 4°C, 1 FERLEE %, 50 ug/ml
RNAase (Sigma) Z#fNL, BEFT=IRICT 30 7
A>FaNN—hrL7= ZFODHE, 35umDF L0 A
W al@BL, 7O0—YA M A= —ZHNWTHIE
L 7z. DNA ploidy ®/pAfild, #rf#s i L 7zt b
7 I F SR BRI O HOG R 2 2N & U CAE K 34
1oz,

9. METALE O hO—)VEEEUEBEROE
EEMEIL, Student @ ¢ ¥E Tiro /=,

] R

1. CFU-Meg HRE#BKIO=-—FKICHT S
& & glycosaminoglycans O {E it 4% f. CD34
B4t Z, TPO 727E | plasma clot %% L < IF#RFER
ETEEZITY, BRINIEEEKIOZ—I1THT
%% GAG OfEH Z#ist L7z (Tables 1, 2).
GAG % 10—100 ug/ml O &P THE ML, plasma
clot 5 CHlE L /=. CS-B, CS-E KO HS 1%, clot
Rk ZHET 5O Tl bz & O iERE CTHIE
L7z, TO/ER HA-p KU'HS I, =NE4 100 ug
/ml DEMTE CFU-Meg #3> hO—)L D 1.3 %
X, —4 CS-E T, RaliznwihojE
BBV THOEERIO-—KOBEI N RSN,
F72 TPO EFEF T, WTIND GAGIZBWNT
bEMROODZ—ERIEZED 5N, Zhs OfEH
X TPO K EETHA  ZENRENZ. 2T
CFU-Meg HikE#EK OO = — k% (i L 7z HA-
p MOHS IZDWT, ENEFNDOREREZFND
728, 200 KT 300ug/mliZDOWVWTHBEL 7~
(Fig. 1). ZO#5%, HA-p KU HS #£1Z 100 ug/ml
TIOZ—HOEMIEKRERD, TNl EORE
TOMMIBRINENr>7=. ZORERINZO
OZ—IZDWT, EkfMEoENNS, KA
CFU-Meg Hk D KBIE Bk 0 0 = — & gk CFU-
Meg HiskD/NUERERIODZ— 1T/ L TEHEL
7z. Fig. LIZ/RLZ&EDIZ, WihoaozZ—#k
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Table 1.
Placental/Umbilical Cord Blood

Effect of Glycosaminoglycans on in vitro Growth of CD34+ CFU-Meg from Human

Ratio of colonies to the control

GAG

10 ug/ml 50 ug/ml 100 pg/ml
Hyaluronic acid (human umbilical cord) 1.13+£0.33 1.10+£0.59 1.12+0.37
Hyaluronic acid (pig skin) 1.03+0.40 1.12+0.32 1.32+0.35*
Hyaluronic acid (rooster comb) 1.03+0.36 0.90+0.33 0.95+0.47
Keratan sulfate 1.11+0.64 1.15+0.49 0.94+0.44
Chondroitin sulfate A 0.76+0.37 0.88+0.61 1.00+0.33
Chondroitin sulfate C 0.97+0.44 1.13+0.42 1.18+0.44
Chondroitin sulfate D 1.224+0.45 0.91+0.39 0.70+0.48

Purified CB CD34 " cells (1103 cells/ml) were suspended in plasma clot culture supplemented with TPO (50
ng/ml) and various GAG, and cultured for 11 days. Mean+S.D. of 9 wells from 3 separate experiments. *p<0.05

compared to TPO alone by Student’s -test.

Table 2.

Effect of Glycosaminoglycans on in vitro Growth of CD34* CFU-Meg

from Human Placental/Umbilical Cord Blood

Ratio of colonies to the control

GAG
10 ug/ml 50 ug/ml 100 ug/ml
Chondroitin sulfate B 0.99+0.35 0.93+£0.35 1.124+0.27
Chondroitin sulfate E 0.66+0.39* 0.50+0.40** 0.36+0.33%*
Heparan sulfate 1.08+0.11 1.16£0.15 1.29+0.14*

Purified CB CD34* cells (1X10? cells/ml) were suspended in soft agar culture containing 10%
human AB platelet poor plasma with TPO (50 ng/ml) and various GAG, and cultured for 11
days. Mean=+S.D. of 9 wells from 3 separate experiments. * p<0.05, ** p<{0.01 compared to

TPO alone by Student’s #-test.

fEEVER & F IR CFU-Meg Hi3ED K BIE R ER O
OZ—DHEIMIZE>THAELINTNS Z EPURE
Nz,

2. HA-p RU'HS OfEA  CD34 (5% Hi i ©
WIREE & ITHB T % HA-p KU HS OEM & Bat L
fo. BEKRTEMBZENL, MUNZTI—ITEX
M R L. TOMET S hOo—)LO#
R B B IARE O 3 512 L 72Dz L, HA-
PIRIMTIEB L ZF 91%IC, HS TlERLZ 18 f5ICHl
fa %k 23 Ban L 7= (Table 3). F/=[EINE 7= &Ml
IZZENS CFU-Meg Z2MELLEZA, T2 b
O—)L Tl BEEBRE OB L2 5B mL, —5
HA-p XU HS OFINITIE, ThTnB L2 18 15,
39 f & CFU-Meg £ D @ WHMAED 51 /= (Ta-
ble 3).

ZARAE I DWW TR EBIUE CD45, CD34, CD41 12
KT BHHNEHE )y O —FIFikERWT, 7
O—HA A= —ICX BT 27> /2. REFA

¥ 90.6% T & > 7= CDA45S+CD34" o il b5 1l Jieg ==
i, WTFNOERITBWTH 2—4% £THEAL,
—HBEXE 1% FEETH > 7z CDASTCD41t KT
CD347CD41" oMMl %, zhehs Lz
50% BN 2—4% 2L 7= (Fig. 2). ¥7z PI
17 & % & O DNA ploidy OHEIEN 5, B2
IEIF D HE I 97.5% @ DNA ploidy 78 2N T&H - /=
DIt L, 3% 8N, 16N O & %8k B Bk i
Hxi (Fig. 3), BE&EICX D RAERERDE AN
RSN, LarliainsInsogsfbiy, a> b
0—)L & HA-p U HS IRINEE & OICH B2
RO BN T,

% =

AHERITHBNWT, b I CD34 [ CFU-
Meg HE D invitro 20 Z — B K IT % 9 % & f#
GAG OEflZHRa L&A, HA-p & HSIZH
BEREK IO Z—BRIEEERNRD 5Nk,
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Fig. 1. Effect of HA-p and HS Concentration on in vitro
Growth of CB CD34" CFU-Meg
Purified CB CD34~ cells (1103 cells/ml) were assayed for CFU-Meg
by soft agar culture containing 10% human AB platelet poor plasma with
TPO (50 ng/ml) plus various concentrations (10—300 ug/ml) of HA-p or
HS. Values represent the mean +S.D. of 6 wells in 2 separate experiments. *p
<0.05 compared to TPO alone by Student’s #-test.

Table 3. Effect of HA-p and HS on the Generation of Human
Placental/Umbilical Cord Blood CD34* Cells in Liquid Cul-
ture

Total cells Total CFU-Meg

(X104 (x10%)
Initial cells 4.0 2.1

( 1.00) ( 1.00)
Control (TPO) 12.0 10.2
(fold) ( 3.00) ( 4.81)
TPO +HA-p 36.5 38.9
(fold) (19.13) (18.3 )
TPO+HS 73.0 82.7
(fold) (18.3 ) (38.8 )

Purified CB CD34* cells (5x 103 cells/ml) were suspended in liquid
culture supplemented with TPO alone or TPO plus HA-p or HS, and cul-
tured for 11 days. Each aliquot of harvested cells was assayed for CFU-
Meg by plasma clot culture supplemented with TPO plus SCF. Each value
in parentheses shows ratio of total number to the initial value.

HA X CD44 QUK > RTHUD, CD44 2L T

W% CD34 [t/ DMz s 2 (et L, £/zHi
BADpfe - Wiz T I EnHESTN TN
%, 01 IiEF I CD34 BEMERIIL D 92—999% 12 CD44
FURMMREBH L THD, 419 HA N CD44 U > R &
L T CD34 [ 1% CFU-Meg IZ{Ef U 7= AT BEME Y% &
515, L ULEBNSAFRIZBNTIE, 2FED
R725 3MEO HA TERICKRERENRD 5N
7=. HA-h % 80—120 X 10* Da, HA-p % 4—6 X 10*
Da, HA-r 1 60—120X 10*Da & #FNENDH T &
FERE<ERY, ZHEST D HAp ITOHEH
oo —BliEEERANRO Nk, —hHT—4
IR L TWiaWg, HA-r 2Bz X 0 4o+
& 30X 10*Da &N 4X 104 Da I2{%4r 7t L 7= HA
i3, HA-p ERBEO IO —IEEERZ5RL
2. HAIZBWI 20 FEOEWD, Hild0BEhEc %
BYLZELIIDNTIRHINETIZHWN DONOHE
MIBENTNVS, 16D ZN5DZ EMS, HAIZK
LEER IO Z—BREEFEA BRI, HA 05
TENPBEG L TWAaEEEIVRB I Nz,

GAGIX, Vo BELLBEHIV h—AET 2
JRETHRERR S N2 “HEHAL O D IR UGG 5785
THBD, FARBEEI O—mMEBELE L <13 N—f
Bt Tngd, HARZ )70 s N—7 1 F
WA I M6 D, D GAG & 8720 ik
HEHERW, BEEERIOD - —FlREEERZRL
ZHSIE, 1 A0 BEN—TEFINIIVaTI
DUBRUIBEZAARETZN, 1 X0 BORD
DIZCS—IE~NY— (b2 T Rnokz7)Vr0 g
HEFEMET D, £DH, HS EO—ECimiEiEIcE
DBy A5 =PRI NTNWS, D&k
{7 5 2% —ks3&EAY, fibroblast growth factor
(FGF) 7 7 X ) — = hepatocyte growth factor 73
EDOYA NHA > & HS & DR RNFES 2 REIC L
T3, 18720 Hei= = 0 HS SR 7 5 25 —13,
O— it & & H N—hife A2 E X DEWVIT )
5T, O—MBEDENY A N1 % CD34 [
PEAIIE SR RICHE AT 5 E WS |EN I TN
5.0 RETHOWE Y P BlkHk HS 1%, O—fif
AL o0 BEEEVEIETEATHD, Kb
WO LT - MERFICIERT 5. gz &
HT 5 GAG DS 5, HS DirF&EI%2—3X10*Da
Th5H, EEKIOZ—BlRIEEERZ2RS 2hn
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Fig. 2. Flow Cytometric Analysis of Freshly Purified CB CD34" Cells and Suspended Cells in Liquid Culture

Purified CB CD34* cells (5% 103 cells/ml) were suspended in liquid culture supplemented with TPO alone or TPO plus HA-p or HS, and cultured for 11 days.
Then the cells were harvested from the culture and were treated with anti-human FITC-CD34, PE-CD41 and PC5-CD45 MoAb. The expression of the surface anti-
gen was analyzed by using a flow cytometer. Each value in figures shows the percentage of double positive cells.

272 CS-A, B, C, D, El3Z#Q<E1 2.5—5X10*Da,
1.1—2.5X 10* Da, 4—8X10* Da, 3X10* Da, 2X10*
Da, KS|d 1.3X10*Da &, HA OBE LR DA
DR TRICRERETIRD NN/, £,
FGF 3 2R/ EWMFRIER 2R3 1 1 >
ThHO, kIO ME - HHEICBE G535 2 &n
HHENTWD, 2229 FGF OEHISHIETICH %
FGF ZBRICHET D ENSHIBI NS M,
D i T FGF 2Vl flu £ @ FGF Z & RITEh 3R K
KBTI BDIFMEEREO HS 7 a5+ 27U 7
CHNAETHY, SHITZOHS 7aFA 7Yk
DONFEDOFEHIIE HS $HORELNETH S Z &

-
—

NHHLNTND, I, BMIXEFEERTVD
MDA O—<Hak» 5ES5 N HS A%, b b
MEHIL D AETE - MEFRFICIER T2 2 & bHEINT
W37 LEN>T, HSIKEX2EERIOD=Z—F
RRAEHEVE R BT, HS D&y 5 A5 —
WENEETHO, ThH CD3M4 G E TPO &
DFEEMER R EMICE D > TS alREED R I N
5. —J, CS-EIZXAE#EKI0=—®iko
TERRBICIE, il EIChDMMBEDZEICHEKT 2
WHEMEDIE 2 5N DH, FO AN X LD
R CIIARBTH 5.

HA-p & HS I & % CD34 % CFU-Meg 2% 9
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D: TPO + HS 76.8 19.7 3.20 0.30

Fig. 3.

DNA Ploidy Distributions of Cells Generated in Liquid Culture

The cells harvested from the culture were treated with anti-human FITC-CD41 and PI. DNA ploidy distribution were analyzed by using a flow cytometer. Panel
A: Freshly purified CB CD34* cells. Panel B: Suspended cells in liquid culture supplemented with TPO alone. Panel C, D: Suspended cells in liquid culture sup-
plemented with TPO plus HA-p or HS. Each value of DNA ploidy distribution was summarized under the figures.

LEK IO Z— B EEFERE, A2 CFU-Meg
ICHBRT A RMERR IO Z—HoWinck v
53N/ (Fig. 1). 7z, MAEKEZ O MK
X CFU-Meg ¥(7%, TPO Bijlt THi&BIMAKE OB X
T3R5, SfRicEhEnHMmMLZ0ICH L, HAp
KO HS Ot TidENETNB LT 9%, 185Kk
Q18 f%, 39fFLanicmWIEMZE/RL /= (Table
3). LaLians, ERENZMiEo 70— K~
A—4 —IZ KD MR EHUR FEL R DO MITHRE RN 5,
HA-p KO HSFMEEE D> bO—)L EDMICHEE
RAEFRDSNT, EEINZEKEKODO DNA
ploidy DFERMN S H, ERKERORRAITK T 2 ZEIZ
BOLNEMn-o7- (Fig. 3). N0l &En5,
HA-p & HS1Z, CD34 [EEMiICE £ 2 i i
M-S AR AR CFU-Meg OMFEZRHET 2%, EX
ERORBMERIZFi-lsnwdbnEE 2 5N 5.

M & £ N2 G M - arikAIieIE, B8t
GIET 2R RATZORE LR N, 2429 £
T WA IO V3 B 0 A I 12 b B R ER A K i
MENT EBH BN TNDA, 20 —J5 THEMmE - #ff
BRI D AR 23— & 720, Wi iy ifn 4 i #%
B O EICH 7 5 HEE I/ IMRIB A E S HEFEL,
R EORKEREEE/IL> TN, 2 ZOMEE T
9 2 HMT, 40k L /= CFU-Meg % 4 A4\ Tl

PRS2 0b, BiEd 2 2 & T/
Moz Hig LAk In, oA
REINTND. B9 L DA, TPO #HEAIC
SCF, fit3-ligand, interleukin-3 (IL-3) 7% E&ER DY
1M1 2lABRDOEDIET, B0EEREZE
TWws, 2L, EBROEKICHIIBNWTIE, Eix
FRMZ BT A 2R TA2H5803 A M
FrOMEIIBETE T, X OfEN DLW G
ARDENDZEIFESETHRN, AFFEICBN
T, WIKREE#E%, HA-p KU HS ITX S Hifa%k &
CFU-Meg 8 OB E /S8 5 X 117z (Table 3).
Z DX D7 HA-p % HS & TPO & DHHFHZ) I,
Dig< & CFU-Meg ®EMZER D LRI TR A DR
AICHL1IDOREEZRBTZ2HDTHS. £
7=, 4[El HA-p KO8 HS 12 EAZER O B SR MR F
BOENRMNS=—HT, b MEFIML CD34 B A
fi & 0 AU 7z TSR 2 22 < S8 b b AR
CD34 [ HEMFIZ 3% GAG DIEF Z8iat L /-4
RTIE, CS-BICHEREMRKEKIOZ—BkiEElE
A ELICEREREMEEERNBR SN (7%
RFEXR) . BUET AME2EEE G s M AE 12
B 5 IM/NMREAESREZ HE & L7z TPO DRfEIR
EBRNED 5N TWNWB, 30 TPO IZE RN 5 HE
B/AREEZIBLAWI ENRINTS
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0,33 BIO R E T - WO EEINREEINT
W%, 4 TPO BAMFNH T T GAG £ £ DIE
MZEBRE LD, 5% TPO 259, BERkEREIN 2
BT 2 Z &N SN T SCF,  erythropoie-
tin, IL-3, IL-6, interleukin-11 /2 EEE DY 1 M H A
SENLSDOND GAG EOflABRLERE, XD
MIMAPBETHLEEZON5.

BEE O AEICBVT, BEMORR - 512
T HEE EUAFIET - EhBhEfmE L L1
FHRAWNICEETEFEREITHER T L R ET.
72, AMFRICEHRMZRENIVWELZTRTO
BERESAEBTIAICEHNEZLET.
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