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== Abstract =

The Effects of Aminophylline on the Superoxide Anion Generation of
Neutrophils from Established Human Sepsis Caused by Acute Pneumonia

Yonghoon Kim, M.D.,* Junyoung Park, M.D., Mikyong Cha, M.D., Sangmoo Lee, M.D.,
Hyeontae Kim, M.D.,* Sootaek Uh, M.D., Yeontae Chung, M.D. and Choonsik Park, M.D.

Department of Internal Medicine, College of Medicine,
Soonchunhyang University, Chonan* and Seoul, Korea

Background: The Microbicidal and cytotoxic activities of neutrophils are to a large extent
dependent on a burst of oxidative metabolism which generates superoxide anion, hydrogen peroxide,
and other reactive products of oxygen. The respiratory burst of PMN is initiated by intracellular
calcium mobilization that follows immune or particular stimulation and is very sensitive t¢ modula-
tion by c-AMP or adenosine. Despite its antagonism against adenosine, earlier study has demonstrat-
ed potent theophylline inhibition of the PMN respiratory burst at variable ranges of blood concentra-
tions of theophylline in the healthy normal volunteers and in the septic animals pretreated or early
post-treated with aminophylline (AMPH) or pentoxifylline. However it is unclear whether theophyl-
line inhibits the superoxide generation or not in the established human sepsis caused by acute
pneumonia, as taking into consideration of the fact that full activation of neutrophils have occurred
within minutes after the septic insult in the animal experiments.

Methods: We measured the O, generation of peripheral arterial neutrophils obtained from 11
human septic subjects caused by acute pneumonia before and 1 hour after completion of continuous
AMPH infusion. Patients were identified and studied within 48 hour of admission.

All subjects were administered an intravenous loading and maintenance dose of AMPH. The
generation of O, was measured at a discrete time point (60 min) by the reduction of ferricytochrome
c. PMA (10 pg/ml) was used as a stimulating agent. PMNs were isolated at a concentration of 2x10°
cells/ml. The arterial oxygen tension, blood pressure and heart rates were also checked to evaluate
the systemic effects of AMPH in the acute pneumonia.

Results: The mean serum concentration of AMPH at 60 minutes was 8.8+0.6 yg/ml Sixty minutes
after AMPH infusion the generation of O, was decreased from 0.076+0.034 to 0.013+0.004 {OD) (p<
0.05) and from 0.177+0.044 to 0.095%0.042 (OD} (p<0.01) in the resting and stimulated PMNs respec-
tively. PaO2 was not changed after AMPH infusion.

Conclusion: AMPH may compromise host defense by significant inhibition of neutrophil release of
superoxide anion and it had no effect on improving PaQ2 in the acute pneumonia.
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Table 1.
and Serum AMPH Concentration

Superoxide Anion Generation (OD) in the Resting and Stimulated PMNs Before and After AMPH Infusion

AMPH Conc,

Resting PMNs Stimulated PMNs
Patient
{ ug/mi) Before After Before After
1 10.5 0,070 0.005 0.550 0.110
2 9.0 0.070 0.005 0.090 0.000
3 11.4 0,400 0.010 0.750 0.400
4 8.5 0.060 0.010 0.110 0.020
5 12,6 0.080 0.000 0.015 0.500
6 7.0 0.080 0.000 0.140 0.120
7 6.9 0.010 0.080 0.110 0.055
8 10.0 0.010 0.080 0.020 0.070
9 6.6 0.080 0.035 0.120 0.065
10 8.1 0.000 0.000 0.250 0.000
11 6.7 0.077 0.020 0.277 0.060
Mean 8.8 0.076 0.013 0.177 0.095
SEM 0.6 0,034 0.004 0.044 0.042
0.5+ l'— p<0.05 —, 0.8+ —— p<00l ——
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Fig. 1. Generation of superoxide anion of resting
PMNs before and after AMPH infusion.
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Fig. 2. Generation of superoxide anion of stimulated
PMNs before and after AMPH infusion.
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Fig. 3. Hypoxemic score before and after AMPH
infusion.
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Fig. 4. Heart rates and blood pressure before and
after AMPH infusion.
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