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Serum Level of G-CSF and GM-CSF and CFU-GM
Response to Hematopoietic Growth Factors in a
Patient with Cyclic Neutropenia
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Soon Lee, M.D.", Heung-Sik Kim, M.D.T, Dong-Seok Chun, M.D.F and Kun-Soo Lee, M.D.?

Department of Pediatrics, Clinical Pathology”, Sunlin Hospital, Handong University, Pohang
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Purpose : Serum levels of G-CSF and GM-CSF were measured and CFU-GM assay using G-
CSF, GM-CSF and SCF was conducted to evaluate the influence of hematopoietic growth factor
on the precursor cells of cyclic neutropenia.

Methods : A 7-year-old male with cyclic neutropenia was studied. Marrow mononuclear cells
were isolated at neutrophil nadir and recovery and cultured in methylcellulose media with or with-
out G-CSF, GM- CSF and SCF. CD34 positive cells were evaluated using flow cytometry. Serum
levels of G-CSF and GM-CSF were measured by ELISA.

Results : The Numbers of CFU-GM without growth factors were 50 at neutrophil nadir and 33
at the recovery phase in the patient and show increased colony forming capacity. CD34 positive
cells were 9.32% at nadir and 14.17% at recovery. Increasement of CFU-GM with G-CSF at na-
dir and recovery were 46% and 118% and those with GM-CSF were 70% and 78% respectively,
compared with 54.4% and 78.2% in control groups. In contrast, the presence of SCF did not en-
hance CFU-GM number in the patient, but in the control group, increasement with SCF was 28.9
%. There an was inverse relationship between serum G-CSF levels and peripheral neutrophil count
whereas those of GM-CSF were constant.

Conclusion : Serum G-CSF level showed inverse relationship with neutrophil counts. The response
of progenitor cells to G-CSF and GM-CSF was not impaired. The presence of SCF did not en-
hance CFU-GM number in the patient. This result suggests that the abnormality in hematopoiesis
in cyclic neutropenia may involve more immature progenitor cells responsive to SCF. (J Korean
Pediatr Soc 2001;44:1168-1175)
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Fig. 1. Serial changes of serum granulocyte col-
ony-stimulating factor and granulocyte-macrophage
colony-stimulating factor(A) and cyclic oscillation of
blood neutrophil, monocyte. Number of cells are
mean of 3 cycles(B).

F7178 T H4T Fotdlld G-CSF ¥ GM-CSFe| &%

sk 2YAGAAS] B

Fig. 1°lA¢t o] 2
u 3%F7F 200/mm’ )3

713k T HAAE 0/mm’,

A% 2,200/mm’ol ek, el B A e
Tob ke ke F71A WS Hila ¥

S EFETe 9AE FUIEE Bk FEge 54t
T R F71E 2AT ¢ g ol Al 63
W BE G-CSF 60 pg(3 pg/kg)s MY 3%
sto] Ad] FF = 10-159 S7HE L s 7
27E 1298 dEHA

dZF G-CSF9 sE+ Fig. 1olAet 2ol 5
O gwEE Pge WES HolN BFT k]
of FhtAT BFF AR/ ghHE 242 B

rlolE 5T AT AESY ZUIE AE &
o] Z7}¥|a1 M:Eratiow 11:1°19lew dAZ4

ix
FT(myelocyte) 7} & ©]FiL

1:.

(promyelocyte) &} 2

Table 1. Bone Marrow Cells and Blood Neutrophil
at Neutrophil Nadir and Recovery Phase

Nadir Recovery
(%) (%)
Bone marrow
Myeloblast 3.7 1.75
Promyelocyte 16.8 0.5
Myelocyte 19 0.75
Metamyelocyte 6.4 05
Band neutrophil 3.6 2.0
Segmental neutrophil 4.2 24.5
Eosinophil 3.6 3.25
Monocyte 9.2 9.25
Lymphocyte 16.8 33.25
Blood neutrophil 0.1 56
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Table 2. Response of Colony Forming Unit-Granulocyte Macrophage to Various Hematopoietic Growth Factors

Number and percent increasement of CFU-GM

without CSF G-CSF' GM-CSFT SCF?
Cyclic neutropenia
Nadir 50 73( 46%) 85(70%) 45(-10%)
Recovery 33 72(118%) 59(78%) 35( 3%)
Control(n=4) 255+12.7 42.3137.3(54.4%) 50.01+47.7(78.2%) 34.3126.2(28.9%)

“CFU-GM : colony forming unit-granulocyte macrophage, TG CSF : granulocyte colony HStlmulatmg factor, TGM-
CSF : granulocyte macrophage colony-stimulating factor, SSCF : stem  cell factor, percent increasement of
CFU-GM with each hematopoietic growth factor
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Fig. 2. Flowcytometric analysis of CD34 positive cells at neutrophil nadir(A) and recovery

phase(B).
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