The Molecular
Basis of Oxidative
Damage by
Leukocytes

Edited by
Algirdas J. Jesaitis
Edward A. Dratz

Department of Chemistry and Biochemistry
Montana State University
Bozeman, Montana

CRC Press
Boca Raton  Ann Arbor  London Tokyo

AR




Library of Congress Cataloging-in-Publication Data

Montana State University/Keystone Symposium on Molecular and Cellular Biology (Ist : 1991 : Big Sky, Mont.)
The melecular basis of oxidative damage by leukocytes : proceedings of the First Montana Slate
UniversityKeystone Symposium on Molecular and Cellular Biology, January 28-February 3, 1991, Big Sky
Montana, USA / edited by Algirdas I, Jesaitis and Edward A. Draz.
p. cm.
Includes bibliographical references,
ISBN (3-8493-6363-2
1. Leucocytes—Congresses. 2. Cell-medialed cylotoaicity—Congresses. 3. Active oxygen in the body—
Congresses. I Jesaitis, Algirdas J. 1L Dratz, Edward A. 1I1. Montana State University {Bozeman) IV. Title
QR1858.L48M66 1991
612.1°12—dc20
91-43544
CcIp

This book represents information obtained from authentic and highly regarded sources. Reprinted material is
quoted with permnission, and scurces are indicated, A wide variety of references are listed. Every reasonable effort
has been made to give reliable data and information, but the author and the publisher cannot assume respensibility

for the validity of all materials or for the consequences of their use.

All rights reserved. This bock, or any parts thereof. may not be reproduced in any Form without writien consent
from the publisher.

Direct all inquiries to CRC Press, Inc., 2000 Corporate Blvd,, N.W., Boca Raton, Florida, 33431,
© 1992 by CRC Press, Inc.

International Standard Beok Number 0-8463-6363-2
Library of Congress Card Number 91-43944

Prinfedin the United States 1 2 3 4 567 890

Printed on acid-lree paper



255

CORRELATIONS AND DISSOCIATIONS BETWEEN SUPEROXIDE PRODUCTION
AND ADHESION FUNCTION OF HUMAN NEUTROPHILS

P. Bellavite, S. Chirumbolo, G. Poli and C. Mansoldo. Istituto di Chimica e
Microscopia Clinica, Universith di Verona, Ospedale Policlinico, 37134 Verona, Ltaly

INTRODUCTION

The investigation of the mechanisms that regulate neutrophil functions may take
advantage of methods that simultaneously evaluate multiple responses to various cell
agonists and antagonists. In this report we describe studies carried out by using a microplate
method that enables the measurement of the oxidative metabolism (as superoxide anion
production) and of the adhesion of neutrophils in the same assay system.! Neutrophils
were incubated in foetul calf serum-couted microwells for 10 min in the absence or in the
presence of 60.3 monoclonal amtibodies (anti-CD18 integrin adhesion protein) and of o-
methyl mannopyranoside (a-MM) (competitive inhibitor of binding sites for Concanavalin
A), then they were challenged with soluble and particulate stimulants in the presence of
cytochrome ¢. After 30 min incubation, the superoxide produccd was detected by reading
cytochrome ¢ reduction (absorbance at 550/540 nmyj, then the plates were washed and the
adherent cells were quantitated by measuring the activity of acid phosphatase. By comparing
the superoxide production with the adhesion response of the same cells in several different
experimental conditions it was possible to get new insights on the activation mechanism(s) of
neutrophils.

RESULTS

Human neutrophils, incubated in the absence of stimulants, did neither produce
superoxide, nor adhere to the bottom of the wells, Three different stimulants, serum treated
zymosan (STZ), concanavalin A {Con Aj and n-formyl-leucyl-phenylalanine (fMLP) were
tested in this system and they induced both activation of oxidative metabolism and adhesion,
but with variable dosc-dependence curves; With fMLP and STZ as stimulants there was a
similar dose-dependence response for O™ and for adhesion, while with Con A the adhesion
was activated at doses {2-3 pg/ml) much lower than those required for superoxide production
(50-100 pgfmi) (data not shown).

To better understand the relationships between the adhesion and activaton of the
respiratory burst we pre-treated the cells with agents that are expected to interfere with these
responscs at differeat levels of their activation. Figure 1 shows that anti-CD18 monoclonal
antibodies inhibited adhesion induced by fMLP and by STZ, while did not inhibit the
adhesion stimulated by 5 pg/ml Con A, a dosc that did not stimulate the respiratory burst.
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Figure 1. Superoxide production by human ncutrophils and concomitant adhesion 1o serum-
coated plastic surfaces in various experimental canditions. In each microplate well, 2 x 109
neutrophils were incubated in 100 pl of HBSS containing 5 mM glucose, 0.5 mM CaCly, 1
mM MgCly (1.2% human albumin and 0.15 mM cytochrome ¢, in the absence (solid black
bars) or in the presence of 20 pg/ml 60.3 monoclonal antibodies (diagonal crosshatch bars) or
of 10 mM oMM (horizontal line bars), at 37 *C for 10 min, then they were activated by
addition of the stimulants indicated in the figure. Incubation was carricd out for 30 minutes.

Values arc mecan + S.D. of triplicate assays. The results of a typical (and reproduced)
experiment are reported.
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With 100 pg/ml Con A, a dose that stimulated superoxide production, adhesion became
partially sensitive to inhibition by anti-CD18 antbodies, demonstrating that in these
conditions the adhesion was partially integrin mediated. Under the same conditions, the
antibodies had no effect on the MLP- and Con A (low-dose)-induced Oy release and
affected only partially the O5” release induced by STZ. The latter finding is due to the fact
that opsonized zymosan intcracts with the neutrophil membrane both by integrin-type
(IC3b/Mac 1) and non-integrin dependent {glucan, mannan, Fc) mechanisms. The antibodies
caused partial stimulation of the Con-A induced O9 release, possibly because of a synergistic
effect with the leciin, that probably binds also to integrin adhesion molecules. 2 With oMM,
the responses to TMLP and STZ were unaffected, while both adhesion and 0Oy release
induced by Con A were inhibiied, as expected. The residual adhcsion observed with 100
pg/ml Con A is probably due te an incomiplete competition with the high dose of lectin.

CONCLUSIONS

These results indicate that the superoxide production is not divectly linked to adhesion on
scrum-coated surfaces, In fact, in the presence of low doses of Con A, the ncutrophils
strongly bind to the surface of the culture wells, but this adhesion is due 10 {non-integrin
type) anchoring systems (possibly the same Con A receptors) that are not associated with
activation of the respiratory burst. Higher doses are able of triggering intracellular
modifications (possibly through capping of Con A receptors or of CD18 integrins) that lead to
activation of NADPH exidase. On the other hand, the experimental conditions that are able of
activating the respiratory burst also concomitantly activate integrin-dependent adhesion, but
the two phenomen: are not quantitatively proportional,

The work was supported by grants from University of Verona and from Guna S.r.L
(Milano).
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