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Longitudinal flowcytometric measurement of respiratory burst
activity of neutrophils in patients with pneumonia
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Background : Recognition and ingestion of opsonized microorganisms by neutrophils induces
the burst of oxidative metabolic activity. Products of the respiratory burst activity provide
powerful oxygen dependent killing mechanism. Measurement of respiratory burst activity has
been a major indicator of the functional capacity of neutrophils. We determined the respiratory
burst activity of neutrophils in patients with pneumonia and observed the changes during the
clinical course of pneumnonia.

Methods : The EDTA blood was drawn from 24 normal controls and same numbers of
pneumonia patients. The respiratory burst activity(with the production of H»O: which changes
nonfluorescent DCF-DA to green fluorescent DCF) in the non-stimulated state and the stimulated
state with fMLP and PMA of neutrophils was measured by flowcytometry at day 1, 3, 5, 7 and
9 of admission.

Results : The respiratory burst activity of neutrophils was mildly increased by stimulation with
fMLP. But there was no statistical significance between normal control and patients with
pneumonia. The respiratory burst activity of neutrophils was markedly increased by stimulation
with PMA in both groups. There was a significant difference in response to PMA between
normal control and patients with pneumonia. The production of hydrogen peroxide from
neutrophils was decreased during early course of pneumonia and it was recuperated gradually to
normal level in 9 days.
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Conclusion : Hydrogen peroxide production from neutrophils was suppressed during early

course of pneumonia and restored after treatment. It is suggested that the production of oxygen
radical in response to PMA stimulation from each neutrophils is decreased rather than increased

during the early course of pneumonia.
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Fig. 1. Gating of neutrophils by flowcytometry.
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Fig. 2. The respiratory burst activity of neutrophils in patients with pneumonia was decreased(2-B) compared
with that of normal controls(2-A).
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Table 1. The etiologic agents identified in
patients with pneumonia.

Gram-positive bacilli
Streptococcus pneumoniae : 4
Staphylococcus aureus : 1
Gram-negative bacilli
Haemophilus influenzae : 3
Pseudomonas maltophilia : 1
Pseudomonas aeruginosa : 1
Escherichia coli : 1
Enterobacter cloacae : 1
Undetermined : 12
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Table 2. The hydrogen peroxide production of neutrophils after stimulation with fMLP and PMA.

fMLP stimulation ratio(fMLP/resting)

PMA stimulation ratio(PMA/resting)

Da Normal Patients with pneumonia Normal Patients with pneumonia
te
(n=24) (n=24) (n=24) (n=24)

1 1.10+06 1.08 0.6 56*+1.1 32*1.8

3 1.10+0.05 1.10£0.5 6.8+1.4 43*+16

5 1.07£05 1.10+0.5 58+12 55+0.8

7 1.11+0.6 1.11*+05 7024 60+1.4

9 1.12+0.5 1.10+0.6 63112 82+t14
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