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SUMMARY: Cogkun M, Kardelen F, Oygiir N, Undar L, Savag A, Yegin O. (Departments
of Neonatology, Clinical Immunology and Hematology, Akdeniz University Facuity of
Medicine, Antalya, Turkey). Granulocyte and granulocyte-macrophage colony-
stimulating factors, their receptors and interleukin-3 levels in newboms. Turk J Pediatr
1997; 39: 295-301. .

Serum levels of granulocyte-macrophage colony-stimulating factor (GM-CSF), granulocyte
colony-stimulating factor (G-CSF) and interleukin-3 (IL-3) as well as neutrophil counts
were studied on the first, second and fifth days after birth, in order to elucidate the relations
between neutrophil kinetics and these hematopoietic factors. The G-CSF and GM-CSF
receptors on neutrophils were also investigated in 16 heaithy newbomns.

G-CSF and GM-CSF receptor-positive neutrophil percentages were not different from
_ those In the peripheral blood of adult controls. The receptor densities, assessed by
mean fluorescence channel number, were also similar in newborn and adult neutrophiis.

The mean serum concentrations of G-CSF were high (191 pg/ml) on the first day ot
life and gradually decreased on the second (128 pg/ml) and fifth (112 pg/ml) days.
A statistically significant correlation (p < 0.05) was found between G-CSF levels and
absolute neutrophil counts (ANC). Furthermore, the percentage of decrease in G-CSF
levels correlated significantly with the percentage of decrease in ANC (p <0.001). GM-
CSF levels were also high, though less striking, on the first day of life (9.5 pg/mi),
remained at high levels on the second (10 pg/ml), and gradually decreased on the
fifth (8.8 pg/ml) day. IL-3 levels were high (110 pg/mi) on the first day of life and
remained at high levels on the second (138 pg/ml) and fifth (138 pg/ml) days. We
found that the IL-3, GM-CSF and G-CSF levels were elevated during the first week
of postnatal life. Our findings suggest that significant changes in the levels of the
growth factors are likely to be the cause of significant leukocyte blood picture changes
during the first week of life. We found normal GM-CSF and G-CSF receptors in
uninfected newborns. Key words: newborn, G-CSF, GM-CSF, IL-3, neutrophil.

Neutrophil production and function in the neonatal period are immature, and the

newborn has a tendency to develop neutropenia during severe infections

1.2 )t

is also well known that the leukocyte blood picture changes significantly during
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Interestingly they showed that G-CSF serum concentrations were not elevated
in seven neutropenic neonates, a finding which is in contradistinction to Russel
et al.'s.'® findings of significantly elevated pretreatment G-CSF levels in 12
neutropenic preterm neonates.

Medlock et al.'® reported that maternally administered G-CSF crosses the
placenta (although levels were 1000-fold lower than in the mother), and stimulates
fetal rat granulopoiesis. (The G-CSF levels returned to baseline levels in 12 hours).
It is possible that the increased levels of G-CSF on the first day, observed in
our study and in previous studies, might have a maternal or a placental origin,
as suggested by Ishii et al.’, but its persistence on the second and fifth days
is in favor of endogenous production. [The half life of serum G-CSF was reported
to be 4.4 hours?®]. Further studies are needed in order to clarify the production
site and rate of G-CSF during increased demand in the early days of life.

There is only one study on IL-3 levels in the neonatal period, conducted by Meister
et al.?!, They found elevated levels of IL-3, which persisted for a month, in both
premature and mature newborns. Our results confirm this study. Cairo et al." reported
decreased IL-3 production of stimulated mononuclear cells in newborn infants.

_ We observed high GM-CSF levels in neonates, which did not change during the
observation period. High GM-CSF levels have been reported previously'? 13,
although Cairo et al.?? found nondetectable levels of GM-CSF in the sera of cord
and adult peripheral blood, and decreased stimulated GM-CSF production of
mononuclear cells and GM-CSF gene expression in term newborns. English et
al.2 also reported diminished GM-CSF production of mononuclear cells in the,
neonatal period. Using an ELISA kit, Meister et al.?! found low concentrations of
GM-CSF in 38 percent of premature and 53 percent of mature neonates. These
discrepancies may be explained by the maternal or placental origin of these colony-
stimulating factors. It is also possible that the mononuclear cells may not be the
main producers of GM-CSF in the neonatal period. Since our knowledge of the
physiologic levels of these colony-stimulating factors and their biologic relevance
is very limited, the high serum levels of these factors, observed in our study and
reported previously, may still be insufficent for the neonatal period.

Laver et al.'® and Christensen et al.!'24 showed that cord blood had increased
numbers of circulating hematopoietic progenitors, but the data obtained in rats
indicated that neonates might have a low committed progenitor pool per gram
of body weight. The observations of high GM-CSF, G-CSF and IL-3 levels and
increased proliferative rates of hematopoietic progenitors indicate that the neutrophil
production rate is high even in a steady state condition in neonates. This might
be a physiological adaptation mechanism to extrauterine life. As Laver et al.'
suggested, limited numbers of progenitors proliferating at maximal capacity might
be unable to respond to the increased demand, and this progenitor pool could
become exhausted even in the presence of high levels of growth factors' 242,
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In our study, GM-CSF and G-CSF receptor-positive neutrophil percentages were
found not to be different in cord blood when compared with those in the peripheral
blood of adult controls. The receptor densities, assessed by mean fluorescence
channel number, were also similar in newborn and adult neutrophils. Neonatal
GM-CSF receptor number and affinity were found to be normal by Cairo et al.%,
Browmeyer et al.?® also showed that adult and term cord blood myeloid
progenitors respond similarly to GM-CSF stimulation, which indirectly shows that
neonatal neutrophils have normal receptors and respond to GM-CSF. Our study
confirms these reports and shows that G-CSF receptor levels in newborns are
also not different from adults. Cairo et al.V?, using a different method, also showed
that G-CSF receptors were equal both in number and affinity in term newborns
as compared to adult mature effector neutrophils. Our and previous data on
these receptors were obtained from uninfected neonates. It has been shown
that G-CSF, GM-CSF, IL-3, TNF and bacterial lipopolysaccharide down-modulate
the G-CSF receptor expression®, so further studies are needed on the expression
of these receptors in newborns with sepsis.

TNF-alpha and gamma-interferon increase during infections, and they have
suppressive effects on myelopoiesis?’* 28, Their possible effects on neutropenia
in septic newborns have not yet been fully investigated. Further studies on the
effects of these growth factors, their metabolism and relations with other cytokines
during severe infections, are needed. re
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