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Influences of Hematopoietic Growth Factors on CFU-GM and CD34
Positive Cells of Mobilized Peripheral Blood Progenitors

Ki Young Kwon, M.D.

Department of Internal Medicine, and Institute for Medical Science
Keimyung University College of Medicine, Taegu, Korea

Background : Peripheral blood progenitor cells(PBPC) mobilized by hematopoietic
growth factors such as G-CSF or GM-CSF are increasingly being used instead of bone
marrow to allow hematopoietic reconstitution after myeloablative therapy for variety of
malignancies. Ex vivo expansion of PBPC with growth factors leads marked increase in
CFU-GM and CD34" cells. To define the influence of G-CSF and stem cell factor alone
and in combination on in vitro culture of PBPC, and to address the question of optimal
duration of exposure with growth factors and the effects of G-CSF according to dosages,
mobilized progenitors were incubated in liquid media containing autologous serum, stem cell
factors and different dose of G-CSF. After 1, 7 and 10 day culture, viable cells were
collected and innoculated to methylcellulose media, CFU-GM assay and evaluation of CD33
and CD34 positive cells were done.

Methesh: PBPC were obtained from 10 patients by apheresis using COBE Spectra after
chemotherapy with or without G-CSF. After Ficoll Hypaque separation, viable 2X 10° PBPC
were incubated in each 6 sets of RPMI media containing 10% autologous serum and
addition of 100ng/mL of stem cell factor, 1,000U/mL of G-CSF, 5,000U/mL of G-CSF,
100ng/mL stem cell factor+ 1,000U/mL of G-CSF, 100ng/mL stem cell factor+5,000U/mL
G-CSF in each culture flask and control group which didn’t contain any growth factor.
After 1, 7 and 10 day of culture, viable cells were collected and 1><_1105 cells were seeded
in methylcellulose media containing PHA-LCM and were cultured in duplicate. After 14 day

incubation, aggregated with over 50 cells were scored as colony. And 1 day and 10 day of
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culture of control group and 10 day culture of stem cell factor + 5,000U/mL G-CSF group, 1
« 10° cells were also collected for evaluation of CD33 and CD34 positive cells using flow
cytometry.

Result : CFU-GM were significantly increased even in 1 day exposure with combination
of stem cell factor and G-CSF and there showed synergistic effect of stem cell factor and
G-CSF. Seven day exposure with growth factor also represented similar increase In
CFU-GM. In 10 day exposure of PBPC with growth factor showed significant increase in
CFU-GM except 1,000ng/mL G-CSF group. The peak increase of CFU-GM was noted on 7
day culture with G-CSF+stem cell group and on 10 day culture of stem cell group. Number
of CD33 & CD34 positive cells were increased in growth factor group and most of them
were CD33" CD347
cells and day 14 CFU-GM.

Conclusion : G-CSF and stem cell factor act synergistically and their action on ex vivo

cells. There revealed significant positive correlation between CD34"

expansion of PBPC was prominent even in 1 day exposure with stem cell factor and
G-CSF. CD34”
good positive corelation with CFU-GM.

cells were also increased under the effect of growth factors and showed

Key Words : Peripheral blood mononuclear cell, Stem cell factor, G-CSF, CFU-GM,
CD34 positive cell
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5,000U G-CSF 39.77H, 1,000U G-CSF+SCF-
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Table 1. CFU-GM Assay of D1 PB Mono-
nuclear Cells

No. of CFU-GM P value
Control 24.80+21.84
SCE 38.07+26.41 >0.05
GCSF1 26.06+24.62 >0.05
GCSF5 49.38 +41.38 >0.05
SGCSF1 44.69+36.78 0.018
SGCSF5 53.15+47.37 0.035

Abbreviations : SCF, Stem cell factor 100ng/mL

GCSF1, G-CSF 1,000U/mL, GCSF5, G-CSF
5,000U/mL

SGCSFI1, Stem cell factor 100ng/mL +G-CSF
1,000U/mL

SGCSF5, Stem cell factor 100ng/mL+G-CSF
5,000U/mL

D1 PB, Day 1 peripheral blood

7} ek 3 (P <0.05) SCF gh=tof] B]3ll G-CSF
o} B3 FoiFolld A Fogt 1S HIcKP
<0.01). G-CSFe] Eojek xJo|z olsl wHI}= E
3| dle™ G-CSF =33} SCF 2}e] =3
Zhell= 1,000U0 G-CSFel] n|s P <0.01, 5,000U
G-CSFol| ]3] P<0.01Z BT §2o3t =75 2
Fi J3FolF ZhellA X 1,0000 G-CSF+SCF
Hr} 50000 G-CSF+SCFF-ol4] P <0.0012] §-2
¢ 57+ vehddch

3. 1042t MEQIXIQ HEF 22| CFU-GM

tfz7e] 335700 wl3l] 1,000U08] G-CSFF<
208305 23|z Ao 44Tl UERgkon) o
HZ| Azt 1097 =55 ST 5 G-CSF
= A7 2702 ALl 37Tl #2lgE St
2 HchP <0.05). SCFF} G-CSF#2 u|as
9< u] SCFFe] 1,000U0t} 5,000U8] G-CSFFXE.
o} Soldt =y} TEE| T 1,00008k 5,000U
G- CSF Zrell= 5,000U o] T 2 Az 94
slgio}t HA FAIH FolAd glglicKTable 3).
AzelzE HEgHo g AESE TollA g
Aete] =717} Fre]idoen SCFEE SCF+G-
CSF¥. G-CSF#3# SCF+G-CSF¥ 25 4
Zo2t S BEgH oz Fojg FolA FAAHoE

Table 2. CFU-GM Assay of D7 PB Mono-
nuclear Cells

No. of CFU-GM P value
Control 28.75£18.79
SCF 56.20£30.08 0.013
GCSF1 33.06£16.57 >0.05
GCSF>5 39.70%+22.95 >0.05
SGCSF1 81.00+47.75 0.009
SGCSF5 03.851+-49.42 0.003

Abbreviations : SCF, Stem cell factor 100ng/mL

GCSF1, G-CSF 1,000U/mL, GCSF5, G-CSF
5,000U/mL

SGCSF1, Stem cell factor 100ng/mL -+ G-CSF
1,000U/mL

SGCSF5, Stem cell factor 100ng/mL+G-CSF
5,000U/mL

D7 PB, Day 7 peripheral blood
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Table 3. CFU-GM Assay of D10 PB Mono-
nuclear Cells

No. of CFU-GM P value
Control 33.50+31.91
SCF 64.06 £ 30.69 0.013
GCSF1 29.83 £ 15.68 >0.1
GCSF5 41.50£26.08 >0.1
SGCSFI 69.50 =34.01 0.020
SGCSF5 90.07 +44.69 0.013

Abbreviations : SCF, Stem cell factor 100ng/mL

A 323 A 3% 1997

1097 3% 7A9 77 P<0.05E f2og F7)
7} B9l 1047 A& FollA 7HZ A3 +
w4 §eog F7b WA G-CSF
1,000U 2 5,000UFol|AE= AZE7|7bel] ul2 ws}
7} LFERL}A] ekgkont 1,000U G-CSF+SCF-e- 1

A7 el WEe 797 PHEP A P<
0012 §oj3t Z7b7h 2R 19703} 1097 4
A% Wis 72 2 109 Aololls FoIF Aol

Table 4. Comparison of Influence according to
Duration of Exposure with Growth

Factors

D1&D7 D1&DI10 D7&D10
Control >0.1 >0.1 >0.1
SCF 0.029 0.015 0.031
GCSF1 >0.1 >0.1 >0.1
GCSF5 >0.1 >0.1 >0.1
SGCSFI >0.1 >0.1 >0.1
SGCSF5 0.003 0.028 >0.1

Data were expressed as P value by paired t-test
Abbreviations : SCF, Stem cell factor 100ng/mL

GCSF1, G-CSF 1,000U/mL, GCSF5, G-CSF GCSF1, G-CSF 1,000U/mL, GCSF5, G-CSF
5,000U/mL 5,000U/mL
SGCSF1, Stem cell factor 100ng/mL + G-CSF SGCSF1, Stem cell factor 100ng/mL+ G-CSF
1,000U/mL 1,000U/mL
SGCSF5, Stem cell factor 100ng/mL -+ G-CSF SGCSF5, Stem cell factor 100ng/mL+ G-CSF
5,000U/mL S,D{}OU/mL
D10 PB, Day 10 peripheral blood D1, Day 1 ; D7, Day 7 ; D10, Day 10
4 N
1001
OD1 @D7 D10 *P<0.05
S 80f
=
=
X 60f
[
5
S 40r
=
o
o
©  20r
O k i | L -
\_ Control SCF GCSF1 GCSF5 SGCSF1 SGCSF5 .

Fig. 1. Effect of various combinations of growth factors and
duration of exposure on CFU-GM of PB MNC.
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Table 5. Comparison of CD34" cell Popula-
tion and CFU-GM Assay

Dl D10 D10
control control SGCSF3

No. of CFU-GM(mean) 42 36 112
CD34" 337 cells(%)  0.64 0.5 0.97
cD34% 33" cells(%) 0.11 0.6 2.87
Total CD34% cells(%) 0.75 1.11  3.84

7} 9193 5,000U G-CSF-+SCFFollA+= 187 A
Z519S urcel 797 Y 10€8 7 HEsE S o
P<0.01 B P<0.05% H-o)gk FHzte] Zrly) P
sigch BgH oz AARIZE Foidl FollA] 7%
v AEsE o ke ST M e AdE
2 4 glodort) 10947 AFAIeE vlaste] F2]4

2 LJelbA] okqkch(Table 4, Fig. 1).
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EblE AlEQ] F717} CD34 FAIE F7he| 7
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CD34 <oFAAME2] n]g&3 CFU-GM 7F2] Pea-
rson’ s correlation coefficiency+ r=0.612(P <0.05)
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F7b EEE AAEe AT Astel WEA £
ks gl o)A 55 A3 AlY ool A%
4 olehs FAAE AYzm o™ Zel =84
AQIAS Folelg e w A TxPHew =P
FAEL o]Fo] FEckE Aol EEAH G-
CSF'"?” GM-CSF"* gl IL-3"75 6~14U47 A
23k & 3~63]9 WM BE B T2 T
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ol5-S FUFAZ +F Ao EZF AFFe| SCFet
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e Has gt B dFil e 28ATAE
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