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W OE BAFLHATTHERBHAFERE EFA - EEMRSETKENHRRESR
R, B TR EMM S TFREFRYHERAEER . T8 T Fle3 BEFLIMT
A F(SCE) HAK 3(1L-3) . IL-6 B # A S 7 R E T (G-CSF) M R E W R %
FIME T (GM-CSP) M A &3 Frm Mg W s b ®m, &5 42d, BHRBRSTE T
385.30+ 163.51 5 (FL + SCF + G-CSF + GM-CSF), i 2 8 5. T 41 ji £ 3% J& A 8 o (CFU-
CMMIEE R RETNED. BEF BT 409,52+ 189,50 fE(FL+ SCF+ [L-3+ IL-6). FL 5§
SCFEAMETRAHREER, HAEXRYHME THE P, A FL #E 248 CFU-
GM 4 S5 S im. FL + SCF 33 8 41 b 88 | /), T CFU-GM K B RIS ERE K
3, 591X FL # SCF B # FR#E N T MM &, By L. £HEE G-CSF M GM-
CSF foig e, BaMm a7 RN S, B CFUGM XBEARBR TERE 0, Y G-CSF
M GM-CSF {Ei# T M8y 434k . S R4BF, 4000 E -4 & % B ML % 0 40 fR oy 5~ 8 F0 43 b B
HEEMIER, FL # SCF W] {2 i#: 15 ML 41 B i 4731, T G-CSF M GM-CSF % °f 3 B 40 My 3f
By k.

SE4IE) BT HNME, BY AL, Fle-3 B (FL), S MRS 5, e iby iy
S¥ES Q52 IR A XMERES 1000-3061(1999)03-0343-48

NI R A K B B LT 4B (HSC), 32 44 LE A T #EAT 1 1000 ) 1 ML #8486 A
PUAITE IR S S FEm, Hi T80 R ILA &R, ANFEiE L a& S8 518 I i I
B HSC &2, WRE X T8 HSC B M (L b A4, 1245 K4
MR T -3 B (FLAEAHRE 73 CD34" BRI ERS, BREFRADE
& I I B MBS MNC) B FE B . B T4 CD34 " 4Ry T itat # R o REE B HSC 19K
BE R, H—MiAh, 44 MNC BT R R EE KGR HArf. FL MT 4K
HF(SCF)— ¥, TE/ER T 54 HSC, BHEEREN G, 1, Fiay Y, SHaRET
b fd B A, X AR A HI MR AR K, BR S H e — R B F R ALY, HSC %
ST B, FNHTEERER, MO SA& R MMM, 1HRERE
B,CFU-GM M3 B S HSC BB EHX, THRBENEBRUREAMEERS
CFU-GM #H$H 2!, A 30t B B R A R A I MNC E MRS T T MO BEE, W
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FE M R HA S X HSC M b A b F R m, FILRA1#H 28R T FL A
LR AR B T I S i B Xt A £ R A iz 400 B R 20 PR BB TR TS A 9 (L (CFU-GM) T 3 %
LS A R

1 A

1.1 BrmeMEpE s Bl &

FEERT LA 3% i B Y (Sigma) LM, B E B FFILLE R 1,077 K E AR B
(B AEREEEA LT b, 400 B Ls 20 ~25min. W £ B TE 2 MM, IMDM(Gibeo) 1
FEER 3 WREA.

1.2 $MmEF

MMEE FH R ABAER, WK AL E AR P E A BBEE TR EHEE,
SCF.IL-6 # IL-3. MT I HEHM K¥RESE, HAKE S F)H 50ng/mL, 10ng/mlL
10ng/mL; FL{Pepro Tech, HFEHI X4 Y TEAF L), HHRE R WHE T (G-
CSF, XA & # G, 1M = 4R 51 25 1) F k40 7 B 1 20 Hig 88 7% 00 3% (Bl F (GM-CSF, X T | #F
GM, L8 SERE AR E)) K E R B 20ng/mL.

1.3 miiadiEss

£ 24 FLAR( Nunc) ¥, Bl IMDM 35 55 B 1735 5%, ¥ 10 20 % fR 4~ 0L 7 ( & #% FBS,
Gibeo) MK T, BA InmL, BREF 1.5x10°/mL. % 8d 5, BT S 4 HIHE
#ll CFU-GM.

1.4 KRR SIESR

{# B IMDM 332275 24 LR FUEFTIE SR, TR0 20 % AR 4 L 7E (& #F FBS, Gibeo) Al
MEE T, 87 1mL, A E 5% 10°/mL, @K FEKMAL 5%CO; FHFEHHE
17, MIBMAE £ KABO, BIEFH 3~ 7d FREF S HRUELEFLRS T 5x10°/mL,
[ s 3R 47 2 i 4 B B0OH 43 A | CFU-GM,

1.5 CFU-GM #&i03%

24 LR EFLINA S00pL B A K38, KA Y : & 0.9% B E L 4 E (4000cp,
Sigma) By IMDM 3573, BT 20 % FBS, A RTE A SCF.IL-3,1L-6.G il GM, 4l fr#
B 1~2x10°/mlL. 3%3% 14d JEWEEITE CFU-GM, X F 50 T EHIREIH I — T E%.

1.6 iR

FA L BR G B0 T & B i M B R TR 5E
1.7 MBI |

P ERCE R — A B SRR H CFU-GM B 541 ER ELE, [
B 1% B o A B A B R R 4 R - Bk R AT Y. PR EUR AR 3 DR T HE.

2 HRFH®

2.1 Bl MNC Bkt
B MNC SRR M E I3 8d 5, & %H@H@ﬁ“i%{ﬁﬁm[ﬂ 1. FL #1 SCF
HmAE T, MBI, BiOA IL-3, WEWHEY ., TFE FL N SCFH,HE
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IL3+ 1L 6+ G+ GM {8 4B H0A — % R BT (1.54 £ 0. 46 %), NA SCF % FL /5,
S BB T 24 0 2P A S B B 0 5
«ﬁ_%iﬁﬂm. X FH SCF A1 FL XM MNC 3 i EH EE/EH,

FL+SCF+IL —3+IL—6+G+GM

FL+IL —34+IL—6+G+GM
SCF+IL —3+IL —6 +G+GM
IL—3+IL—6+G+GM

FL-+SCF+IL—3

SCF+1L—3

o 2 s s 8 o 1z, 14
Fold expansion of total cells
B 1 WA ZHMEER ] E Emiay iy

Fig.1 Fold expansion of total cells after 8 days of culture
Cord blood MNC were cuitured in IMDM containing 20% FBS suppletnented with cytokine combinations designated.

The values represent the mean + SEM from three experiments.

A 73 CFU-GM #)5ma L1 2. FL =k SCF B3 i | 7] 71 CFU-GM, WA
IL-3 {2 CFU-GM EXBEMY ¥, R#HH, 44 L3+ IL-6 + G+ GM FimA FL &
SCF £ CFU-GM 1 5 $fE — 45 3 fin, {575 40 g B 7 [7] i 0 A Bk BE 37 18 fE BOUR T T
X EERATRUAGEREEMES T SMlmmd ¥, EmEm £l RHEDE
HSC WEHER B E . B, RITHE LR TR ERIF m 8400 K4 THT R R
FH I o

FL4+SCF+IL —341L—§+G +GM
FL+IL—34IL—6+G+GM

IL—3+IL—6+G+GM SCF+IL—3+1L—6+G+GM
FL+SCF+I1L—3

L L
0 5 10 15 20 25
Fold expansion of CFU-GM

2 BB S 8d IS CFU-GM B94™ 3
Fig.2 Fold expansion of CFU-GM after 8 days of culture

The legens were the same as Fig. 1.

2.2 BFIL MNC f9KE% iR it 5%

2.2.1 EERBEAAEIL: RATLIRTABRISEEA, SCF A FL 45 80 —Flrm B B 75 3 B B
I MNC gy 5557, B R g 3 8, CFU-GM i Rt 10 1%, 72 3 FF
RHY 8 FRARE T2E, 44 SCF + FL B 241 U4 3 {5 5 MK, 23d P B B 11X 0
10.73+2.22 f%, SCF=IL-3 R—FHE RAE, HXPIF 41BN T A7 3% /5 8 40 M °f
A HIEALY, 13 284 5, BAEM R Z T 77.65 £ 22.00 %, %A ST, A FL
B SCF, PI{E S 41 B e 0™ 42 3 35d; T IR 7E FL Ml SCF i, Ky 8 al #4835
42d. FIFEHD, FL WINAE SCF+ IL-3 + IL-6 W4 M 5%, X FL AT B EWM ML 4R
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OEIRE LR

ERTER RS, 3 RGN A LR R
HEL W E AW, (€ A FHFE G GM
BTGB A A 2, HL LA % S8 0 40 OB 45
HE SCF + G+ GM FEHE SR Ay & 35 KT,
CFU-GM 5t T #| 0. fEH & SCF+ G +
so GMHI#4 FL+SCF + G+ GM 7, B4R

MEERHIE S KIFHBIE 18d, P8 H3E
B3 KRt R b R A 3 FEW 8 MEHSTRK, KERRFTR,

Fig.3 Time profiles for the expansion of total FHENREE S M P 18,
cells in long-term culture 2.2.2 CFU-GM M4 #{E%. B4 B
The cultures were conducted in IMDM and 20% FBS T R 8t CFU-GM B HIR M, 31
with SF(4), F3(), 83(A ), FS3( =% ), S36{ &), {%ﬁﬁ%% 0 EET}XT&@ qﬂiﬁﬁﬁiﬁﬁﬁﬁm
e et e o AR AT 54, CFU-GM 7K T SR
¥, SCF+FL BRSO 4 e sk
SRR, HEE (R CFU-GM #7448, 5% 23d 10°
B T 94.81 £ 14.65 £%. 76 SCF+ IL-3
il A FL 48 CFU-GM # 140, ifif %4 &
o1, FL B SCF, 7] {# CFU-GM I #1#

i1 8

LLRTIRIE, SCF + IL-3 + 1L-6 RE T #r &
MR B AT U], AR AR T iX—
ALBINA FL AT — 2038 g 8 f5 4, 7
HF22dEEIEE. TRFHS FL+ B4 WIS RS CFU-GM 71
SCF + IL-3 + IL-6 £ Bt ¥ ¥ CFU-GM ¥~ Fig.4 Time profiles for the expansion of CFU-GM.
f%,ZSd Efﬁiﬁf%ﬁﬁﬂ%%, 7@ 409.52 + The symbols were the same as Fig. 3.

169.50 £, HEE R BH4EHE .

FF7TE SCF + G + GM B, CFU-GM 7E 55 15d(33.78 + 18. 96 %) [T A A B i, 2] 35d
BETHER 0, ZEEARF T CFUGM 8 1M EHE. ZASTMAFL BET
CFU-GM B4 H4R0E, 18d BF R B B &, 718 T 92.36 + 41.58 1%, {H CFU-GM M B3R
TR, REAE (R T ARSI, BRAS TEEXFEMEEEF AT HSC FiEs
R¥F. WNE4TTUE S, FEFL MASSRFEEZME THHSHE, FEE3F 184 b
JEH CFU-GM M 558 &, iR 20 FL #CRE (23 CFU-GM B 3, RNt &8 it #b
#eRr HSC AYIE S
2.2.3 CFU-GM F S 4R Ry #AEXT LEMTER . AT HE -S4 EPFL
MNC #1T B REH ML OHR, BITTHE T CFU-GM LG40 Y H 5 30h) tuE, tE
>L,ERPHREFVBRBELNTHENEE  LE<, RPEREREE N T CEE(E
R, R 3 ME 4 WEETTEHR) . EFEAS M 5, t{ERE B AT
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0547, BRI, SCRERN, TER 0
ERRERA, MS, M L ES AR AREY 3
T, 7ES 28 RLART, A& SCF+FL AL EH— E
{5 e R K T, 5 K S 4 T B 4 P 4 -
¥ HSC WISt MU FRPIFEGH GM B, W&
S FF i, B IL T — B R8T RE, W P A
B T I T AR A . B B SRR IR 69 EE ool
R, H HELF SR 2B E 0, 500 P A 72 0 e ]
HETESSRARNSE /ML, XA RE gy 05 KERRIRG FUGM

Ratio of CFU-GM
to total cells

— —
= <

I t
w0 -

. - 5 R g raste X a2 b
BROHMEBEATIRNEEIIEREAHEE . . . :
- (8] Fig.5 Time profiles for the ratios of expansion
AR B REA™ of CFU-GM to that of total cells

SFAAE FL A4, EETERLB NI 1 sy were the sane e i3
BEEE XWHAHRE FHEIEE FLARF
HSC #1EYE. B FEEARENT HSC Ehih ik A i E P, 4 R 7EE FL &, -
46 HSC AIREFE (&AM T — E BT IR RLFF a5 T T,

AIRE Y FL X800 %m0 3 A S E0 17 AT i 45 R M 2 51 TR R B 0,
AIEES R AVE K FL 89R BEEAR GO P Rl IR B — M4 50~ 100ng/mL)H %,

F5iHEA
CFU-GM i £ B 155 Rt 2 i 875 2 ol S HSC 3 mF 40
FBS B2 I IL-3 A% 3(f# 3)
FL k-3 BUIEL R FF F) IL-6 P42 6( & # 6)
G-CSF fufi g S % R A F (X PRF G) MNC B 41 B

GM-CSF 57 7 Bl 5 Wk 200 Hfd 85 9 0 ) (S AP R 9 GMD) SCF THME T (/# 3)

2 £ X K
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The Influence of FL on in vitro Expansion of Hematopoietic
Cells from Cord Blood in Long-term Liquid Cultures’

Zhang Xiaocbing Tan Wensong Cai Haibo Zhao Jiao Yu Juntang
( The State Key Lab of Bioreactor Engineering,
East China University of Science and Biotechnology, Shanghai 200237)

Abstract  Though use of umbilical cord blood (CB) for stem cell transplantation has a number of ad-
vantages, a major disadvantage is the rathar low cell number available. Therefore, in vitro expan-
sion were proposed to overcome this limitation. In this paper the effect of flt-3 ligand {FL), stem
cell factor { SCF), interleukin(IL)-3, IL-6, granulocyte colony-stimulating factor {G-CSF) and
granulocyte-monocyte colony-stimulating factor( GM-CSF) on long-term in vivo expansion and dif-
ferentiation of cord blood hematopoietic cells was investigated. In the culture containing FL + SCF +
G-CSF + GM-CSF, the total cell expansion ratios reached the maximum (385,30 + 163. 51-fold) at
28 day, whereas grown with FL + SCF + IL-3 + IL-6, CFU-GM expansion ratios reached a plateau
{409.52 + 189.50-flod) at 28 day. FL synergized with SCF and other cytokines. In all the condi-
tions investigated, the culture with FL obtained an increase of both total cell and CFU-GM expan-
sion. Combination of FL + SCF don’ t benefit to the proliferation of the total cells, however, the ex-
pansion of CFU-GM keep at high level. Apparently both cytokines keep the activities of stem/ pro-
genitor cells and hamper differentiation. In the presence of G-CSF and GM-CSF, total cells én-
hanced quickly, and had the most. expansion of total cells in comparison with other combinations.
However, CFU-GM output peaked at 18 day and subsequently dropped to 0 promptly, suggesting
“ that G-CSF and GM-CSF inspired differentiation.

Key words Hematopoietic stem cells, cord blood, flt-3 ligand, cell cultare, in witro expansion
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