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Abstract. Healthy human peripheral neutrophils (HPPMN) are not primed, and have weak
responses to stimuli which activate HPPMN through their membrane receptors. Recombinant
human tumor necrosis factor-a (tHuTNF) and recombinant granulocyte colony stimulation
factor (rG-CSF) primed HPPMN. Superoxide (03) generation by formylmethionyl-leucyl-
phenylalanine (FMLP) or opsonized zymosan (OZ) was enhanced by these primers. However, O3
generation induced by phorbol myristate acetate (PMA) or dioctanoylglycerol (DOG) was not
enhanced by the primers. Receptor mediated Oj generation in rHuTNF primed neutrophils was
inhibited by the genistein or alpha-cyano-3-ethoxy-4-hydroxy-5-phenylthiomethylcin-
namamide (ST 638), inhibitors of tyrosine kinase (TK). But it was enhanced by 1-(5-isoquinoline
sulfonyl)-3-methyl-piperazine (H-7) or staurosporine, inhibitors of Ca**- and phospholipid-
dependent protein kinase (PKC), in their concentration dependent manner. On the contrary, O3
generation of HPPMN at higher concentration of PMA or DOG was rather stimulated by
genistein or ST 638 and was inhibited by H-7 or staurosporine.

These results suggest that protein kinases participates in the NADPH-oxidase activation of
neutrophils and that two pathways exist in the NADPH-oxidase activation: one in PMA- or
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DOG-stimulated PKC-dependent pathway and the other in FMLP-stimulated TK-dependent
pathway. Moreover, it suggests that TK might be involved in the reaction of neutrophil priming

with various ligands.
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Fig.1. Effect of rHuTNF on the stimulus-dependent O; generation in HPPMN

HPPMN (1 X 10° cells/ml) were incubated in the KRP (pH 7.4) containing 1 mM CaCl,, 20
uM Cyt. ¢, and 10 mM glucose at 37°C. The reaction was started in the presence or absence
of various reagents, and changes in absorbance at 550-540 nm were monitored by a dual
beam spectrophotometer (Shimadzu UV-300). O3 generation was calculated from Cyt. c
reduction using extinction coefficient of 21.0 mM~!. Concentrations of FMLP, OZ, PMA,
and DOG were 1.25X107® M, 200 xg/ml, 1X107° M, and 5x10~" M, respectively.

a, shows the enhancement by rHuTNF of FMLP-stimulated O; generation

b, shows the dose dependent curves of rHuTNF
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Fig.2. Enhancement by rG-CSF of stimulation-dependent O; generation in HPPMN
Experimental conditions were the same as described in Fig. 1. rG-CSF was dissolved in
phosphate buffer (pH 7.4) containing 0.5 mg/ml BSA.
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Fig.3. Effect of protein kinase inhibitors on FMLP-induced O3 generation in rHuTNF-
primed HPPMN

Experimental conditions were the same as described in Fig. 1. Concentration of rHuTNF

and FMLP were 10 U/ml and 1.25Xx10~% M, respectively. Inhibitors were added just after

the additon of rHUTNF and preincubated for 10 min before addition of FMLP.

a, shows the traces of Oj generation.

b, shows the dose dependent curves for various inhibitors.
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Fig.4. Effect of protein kinase inhibitors on FMLP-induced O3 generation in rG-CSF-

primed HPPMN
Experimental conditions were the same as described in Fig. 3 except that rG-CSF was used
as primer insteade of rHuUTNF. Concentration of rG-CSF was 50 ng/ml, and preincubated

for 10 min before addition of FMLP.
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Fig.5. Effect of protein kinase inhibitors on the PMA or DOG induced O; generation in
HPPMN

Experimental conditions were the same as described in Fig. 1. Concentration of PMA or
DOG was 1 X107°*M or 5X107" M, respectively. HPPMN were preincubated with protein

kinase inhibitions for 10 min (H-7 and staurosporin) or 1 min (genistein and ST 638) before
addition of FMLP.

a, shows the dose dependent curves of various inhibitors on PMA-stimulated O3 genera-
tion of HPPMN.

b, shows the dose dependent curves of various inhibitors on DOG-stimulated O; generation
of HPPMN.
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Fig.6. Sensitivity of FMLP-induced O; generation to genistein

Experimental conditions were the same as described in Fig. 3. Neutrophils density was 1 X
10 cells/ml. HPPMN were incubated 10 min with 10 U/ml rHuTNF. Various concentra-
tions of genistein were added 1 min before adding 1.25x10-®* M FMLP.

® — o, HPPMN were pretreated with rHuTNF and then stimulated by FMLP.

[—0, GPtPMN were stimulated by FMLP after incubation without rHuTNF.
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Fig.7. Schematic representation of the mechanism of Oj genaration in human peripheral
polymorphonuclear leuklocytes.
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