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IN'IRODUCTION

The investigation of lhe mechanisms that regulate ncutrophil functions may take

advantrge ol mcthods rha! simultaneously evaluale multiplc .csPonses to varioLrs cell

agonistsand antagonists. In this report wc dcscrìbe stùdies caricd out by using a microplate

merhod rhat en.blc. rhc me3\Lrmcnr ol rle o\idJr,vc mcr-boli\m J s.'peroxrdc inion

produclronr dno of rhe "dI€.ron of n<ulrcthr.' rn rhc srme r"r) svsrem I NcuÙophiì'

werc incùbated in i@lrl cali sctum-co ted microwells for 10 min in ùe rbsence or in the

presenc€ of 60.3 nronoclotr antibodìcs (anricD18 integrìn adhesion p'otcin) and of ct-

mcthyl maonopyranoside (o MM) (comperidvc inhibitor of binding siles ior Concanavalin

A), then they sere challcnged wirh solublc and paniculate srinrul0n$ in thc lresencc of

cylochrome c. Afrer 30 min incubaiion, lhe superoxide lroduccd was delected by reading

cytochromc c redu.tion (absorbance at 550/540 nm), rhen the plar€s s'ere wlshed and rhe

adherent cells wcre quantilated by mea§uring (h€ aclivity of rcid phosphalase By comparing

the superoxide prcduction with ùe adhcsion response ol lhe slme cells in several differen!

experimcnldl condirio.s it wa§ possiblc to get new insights on ùc activalion nrechanism(, of

CORRILATIONS AND DISSOCIATIONS BLTWEEN SUPEROXIDE PRODUCTION

AN'D ADHESION FUNCTION OF IIUMAN NEUTROPHIT-S

P. Beìlavìre. S. Chirùmbolo, G Poli and C. Mansoldo lstiruto di Chimica e

Microscopia Cliiica, Univcrsiià di VÈmna, Ospedalc Policlinico, 3713'1 Verona, ltalv

RESULTS

Human neùtrophils. iscubated in the absence of sdnrùlan§, did neirher pro{tuce

superoxide, nor rdhere to the botlom of the wells. Three dìfiercnt stimu)ants, scrum trcarcd

zymosrn (STZ), concanavaìin A (Con A) aid n'fonùyl-leucyì'phenvlàlaninc (lì'lLP) wcrc

tesred in this syslem and lhcy iùduced bolh activàtion ol oridatìve metabolism and adhesion'

but with varìable Cosc dependence cuNcsì ìVirh 1MLP md STZ a§ §timLrlants lhere wa§ a

similar dose dcpenJence rssponsc for 02 and for adhesion, while with Con A lhc adhesìon

was actìvated ar doses (2 5 pg/!Ììt) muchlowcr than tlìosc reqùircd for sup€roxidc production

(50-100l4/n ) (daÉ nor shown).
To bettcr ùndersland lhc rclitionships bctween lhe adhesion and aclivation of lhe

rcspiratory bursr wc pre-E'ealeil dre celh with agenls that are expccted lo int€rfcre with thcsc

responscs at differen! lev€ls of their activalion. Figure 1 shows that anlicDl8 nìonoclonal

antibodies inhibited adhesion induccd by fMLP rnd by STZ, while did not inhibil thc

adhcsion sdmulated by 5 lrglml Con A, a dosc lhat did no! siimulalc the respìralory burst-
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Figure 1- Superoxide producrion by human ncuroplìils md concomjranr àdhcsion ro se.Lrm-
coaicd plasric surfaces in various experimental candirioos. In each microllatc we , Z x 106
ncuEophils wcre incùbared ìn 100 pt of HBSS conlainins 5 m,V stucose, 0.5 mM Caclr, I
m\4 M8Cl2. . .2., hum"n J.burìin r'no 0.15 ml,l clro(ruornc c..n rhc db.en.e (rot,d bi:cl
bars) o. in thc prcscnce of20 pg,/mÌ60 3 monocloiaì antibodies (drago.al crosshalch bafs) or
of 10 nJil (IMM (honzonul line bars). at 37 'C for 10 nrin, thc. rtrey werc acrivatsd b),
.rddilion of rh. stinrulanrs ìrdiclled in thc figurc_ Incubarìon was cMicd our for 30 minutcs.
Vllues are nrcan 1 S.D. oi tìplicate assays. Thc results of a tpical (and reproduced)
cxpcriment ar. rcportcd.

SUPDROXIDIì



With 100 pg/ml Con A, a dose rhar stinruhtcd supcroxide production, adhesion became
panially sensitive to ìnhibidon by anti-CD18 anribodics, demonso-atinA thxt in these
condiiions the adhesion was panislly inegrin mediared. Undcr the same conditions, thc
antibodics had no cfiect on lhe f]!lLP- and Con A (1ow-dose)-induced 02 release and
affecled onìy pani Ly rhe 02'rclcrsc induced by STZ. The lattcr finding is duc to lhe fact
that opsonized ztmosan intcràcrs with rhe neutrophil membrane borh by inlegrio rypc
(lc3b/Mrc 1) md non-inicgrin dcpe.denl (glucan, mannan, Fc) me.hanisms. The anlibodj€s
J-J:cdpJni-l\r.rn.lJUonolrl.cCon.A,rJ..!dO7 rclcr.c.n.{.bl\ b(caJ.eol ,»nerrr\rc
eltect sirh rhe 18. .n. rhr fror-oly or.di Jl.o lo irreErin -Jhc.ion mo.c, ulc\.2 wirh crMM.
thc rcsponscs lo jMLP and STZ were un!ffccled, whilc boù adhesion and 02 release
induced by Con A wcrc inhibircd, as expected. The residual adhcsion obscrved wilh 100
pg./rìl Con A is probably due ro an inconrplclc compctition wilh lhe high dose oflectin.

CONCLUSIONS

Thesc rcsults irdicate that the superoxidc prcducrion is not d;rectly linked to adhesion on
scrum coatcd sufrces. In fact, in the prcscnce of low doses of Con A, thc neutrophils
srongly bind to rhe surfacc ot dre culrure wells, bur this ldhcsion is due ro (non-inregri.
!y!e) anchoring s)stems (possibly rhc same Con A recepton) thar are nor associated wiù
activatjon of the rcsliratory burst. Higher doses ùe abÌc oi lriggering inrÌacellulù
modìfications (possibly through capping of Con A receprors or of CD18 inrcgrin, rhrt lead to
activalion ofNADPH oxidase. On rhe orhcr hand, ùrc experimental condirioss that de able of
activadng ùe respimtory burst dso corcoùìitandy acdvale integin dcpcndcnt adhcsion, bùr
the two phenomen:r arc not quxnriiarivcly proponìoiaì.

The work was sùpportcd by granrs lronl Universiry of VeronÀ and from Guna S.r.l.
(Mi1,ìno).
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