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IFN-y stimulated in vitro hematopoietic (erylhroid and myeloid) colony formation by cultured human
CD34+ hematopoietic progenitor cells, as well as their neopterin production and tryptophan degrada-
tion. Elevated neopterin (NP) concentrations in the liquid layer of the semi-solid agar cultures corre-
sponded to enhanced hematopoietic colony formation, decreased amounts of tryptophan (Try) and in-
creased kynurenine concentrations. When the quantitative changes of both substances —neopterin and
tryptophan, were compared, they showed linear statistical relation. Neopterin concentrations —com-
pared to kynurenine/tryptophan ratio, gave exponential relation.

Key words: human CD34+ hematopoietic progenitor cells, semi-solid agar cultures, IFN-y, neop-
terin production, tryptophan degradation.

Introduction

IFN-y stimulates in vitro not only hematopoiesis but also the production and/or deg-
radation of some biologically-active substances such as neopterin, kynurenine, tryp-
tophan, etc. [1-3, 8]. Recent data [6, 7] suggested a correlation between tryptophan
degradation and neopterin synthesis in cases of different neurodegenerative diseases.
Positive correlation between NP and K/T is found in cases of anemia, HIV infection
and some autoimmune diseases [4].

The aim of the study was to determine the in vitro colony-stimulating activity of
IFN-y on human CD34+ hematopoietic progenitor cells and the statistical relation
between the concentrations of neopterin and tryptophan in the liquid layer of the
semi-solid agar cultures.

Material and Methods

Human purified and enriched CD34+ hematopoietic progenitor cells (isolated from
mobilized peripheral blood of myeloma patient) were cultured in semi-solid agar
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cultures in IMDM —supplemented with SCI; IL-3, erythropoietin /Epo/ (called re-
combinant cocktail —RC) or with 20% Agar-stimulated leukocyte conditioned me-
dium (Agar-LCM). IFN-y was added to both experimental systems at a single dose
—5000 U/ml or at doses 200 and 400 U/ml, applied every second day. CD34+ he-
matopoietic cell cultures were incubated for 14 days at 37°C in humidified air of 5%
COr After incubation cell colonies and clusters were stained with May-Griinwald-
Giemsa and observed by light microscope. The liquid overlayers of agar cultures
were used for measuring neopterin and tryptophan concentrations. NP concentrations
were determined by ELISA (ELItest®Neopterin Screening —BRAHMS Diagnostica,
Berlin, Germany). In vitro tryptophan concentrations and kynurenine amounts respec-
tively, were measured by HPLC [5]. Regression analysis was applied for determining the
statistical relation between neopterin and trytophan concentrations in both experimen-
tal systems (hematopoietic cells cultured in RC and/or Agar-LCM).

Results
The addition of different doses IFN-y to the semi-solid agar cultures stimulated he-

matopoietic (erythroid and myeloid) colony and cluster formation by purified and
enriched human CD34+ progenitor cells growing in RC and Agar-LCM (Tables 1, 2).

Tablet. Total number of hematopoietic colonies formed by purified CD34+
human progenitor cells

Culturing Controls 5000 U/ml IFN-y - 400 U/ml/ 200 U/ml/
conditions once IFN-y 2d IFN-y 2d
Agar-LCM 75 106 93 92.5
RC 89 100.5 122.75 118.5
T ab 1e 2. Total number of hematopoietic colonies formed by enriched CD34+
human progenitor cells
Culturing Controls 5000 U/ml IFN-y - 400 U/ml/ 200 U/ml/
conditions once IFN-y 2d IFN-y 2d
Agar-LCM 60.2 85 100.75 99.75
RC 120 177 174.75 169.25
60
S0
40
%
g 30
1
H 20
+ Agar-LCM
10 » RC
0
0 10 20 0 o}

Neopterin
Fig. 1. Relation between neopterin production
and tryptophan degradation by cultured in vitro
purified CD34+ hematopoietic progenitor cells
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Neopterin

Fig. 2. Relation between neopterin production and
tryptophan degradation by cultured in vitro enriched
CD34+ hematopoietic progenitor cells



Neopterin Neopterin

Fig. 3. Relation between neopterin produc- Fig. 4. Relation between neopterin production
tion and kynurenine/tryptophan (K/T) ratio and kynurenine/tryptophan (K/T) ratio by cul-
by cultured in vitro purified CD34+ hemato- tured in vitro enriched CD34+ hematopoietic pro-
poietic progenitor cells genitor cells

When compared the concentrations of both biologically-active substances —NP and
Try, a linear statistical relation was determined (Figs. 1, 2). The relation was expo-
nential, when the logarithmic values of tryptophan/kynurenine (K/T) ratio and NP
concentrations was compared (Fig. 3, 4). The enhanced colony formation under the
in vitro influence of IFN-y, corresponded to lower Try concentrations and elevated
amounts of NP in the liquid layers of cultures.

Discussion

IFN-y stimulated the in vitro formation of erythroid and myeloid colonies in both
agar culture systems used —RC and Agar-LCM. The effects of the cytokine are bet-
ter expressed when the CD34+ hematopoietic progenitor cells were cultured in RC
where more erythroid colonies were obtained. The culture medium Agar-LCM en-
hanced myeloid (granulocyte/macrophage) cell proliferation, differentiation and
colony formation. IFN-y stimulated hematopoietic cell NP production and Try deg-
radation in both culture systems. Our results are in agreement with those o fWir-
leitner etal. [7], showing in liquid cultures that increased NP concentrations cor-
respond to decreased amounts of Try. The statistical correlation between the con-
centrations of both biologically-active substances —NP and Try is possibly due to
simultaneous enzyme activation of GTP cyclohydrolase | (for neopterin production)
and IDO (for tryptophan degradation) by IFN-y, as is shown by T ay lor et al. [3]
for macrophages.

Conclusions

IFN-y stimulates in vitro human CD34+ hematopoietic progenitor cell prolifera-
tion, differentiation and colony formation in semi-solid agar cultures. The cytokine
activates the in vitro production of biologically-active substances —neopterin and
kynurenine, used as biochemical markers for cellular activation. The quantitative
relations determined between cellular NP synthesis and Try degradation may be used
to predict the in vitro concentrations of either one of these substances.
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