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SHORT REPORT

Increased in vitro neutrophil adherence

in a case of chronic idiopathic neutropenia
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Summary. In this report we describe 1 patient with persistent
neutropenia whose neutrophils showed increased adhesion
in amicroplate assay. In three separate assays, from 12-5% to
13-7% of the patent’s blood neutrophils exhibited sponta-
necus {unstimulated) adhesion to fetal bovine serum-coated
microplale wells. much higher than adhesion of cells from
healthy controls (1-9%+2:3 SD, n=20). The difference of
spontaneous adhesion between the patient’'s and control

neutrophils was even higher when cells from a skin-window
cxudate were examined ipatient. 42-1- 100%, adhesion;
conlrot: 362+ 35 8D, n=201 Over 80% inhibition of
the increased adhesion was produced by the 60.3 anti-CD
1% monoclonal antibody. suggesting an involvement of
B2-integrins.
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Chronic idioputhte neutropenia in adults is an acquired
disease of unknown aetiopathogenesis whose features arc
normal eryihroeyte. lymphocvte and platelet counts, normal
or increased blood monocyte counts, severe neutropenia and
a cellular bone marrow with normal myeloid maturation but
lacking segmented neutrophils. No chromosomal abnormali-
ties, splenomegaly, malignant tumours or other causcs
capable of accounting for the neutropenia are present. In vitro
colony formation is normal or only stightly reduced (Dale,
19901

We describe a case of chronic idiopathic neutropenia in a
32-year-old man whose neutrophils in vitro showed a high
spontancous adhesiveness. Increased adherence has been
observed in circulating ncutrophils and in those obtained
from an infltammatory exudate. Experiments with mono-
clonal antibedics indicated that the abnormality may be due
to f2-inlegrins.

CASE REPCORT AND METHODS

The patient, a 52-yvear-old white man. was referred te our
out-patient clinic in October 1991 for investigation of a
neutropenia detected by chance in 199(k thercafter neutro-
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phil blood counts were invariably below (-5 x 10%]
(309145 x 10%1). Family and previous medical histortes
were unremarkable. The pattent was a teetotaller and a non-
smoker, was taking no drugs and was on g normal dict.
Hepatic function and enzvmes, ervthrocyte sedimentation
rate, fibrinogen, complement C3 and (4 fractions and
C-reactive protein were normal. Tests for rheumatoid factor,
anti-nuclear and anti-neutrophil surface antibodies were
negative, The bone marrow was found to be normally cellular
with abundant granulocylic precursors, but with [ew
segmented neuatrophils. The number of colontes {CEFU-GM)
which formed in marrow cultures was high. A chest X-ray
and ultrasonography of the abdomen yiclded normal
findings.

Neutrophils were purified from blood and skin-window
cxudates from the patient and healthy subjects. after obtain-
ing their informed consent. Blood neutrophils were prepared
from ethylene diamine tetranacetate-anticoagulated blood by
centrifugation over Percoll gradients (Pharmacia, Uppsala.
Sweden) (Metcalt et al, 1986} Inflammatory exudates were
obtained from a 1 em? skin abrasion made on the forearm
with a rotating sterile abrasive cylinder operated by a milling
vutter. The abraston did not cause bleeding as only the
epidermis was removed and the wet transuding surface of
derma was oxposed. Fxudate nentrophils were isolated using
disposable chambers purchased from Far-lialia (Verona,
ltal¥) as previously described (Biasi et al, 19930

L 95



422  Short Report

Assayvs of metabolism and adhesion were carrted out
according to a microplate method whereby hoth adhesion of
neutrophils and release of superoxide anion (0,1 can be
evaluated (Bellavite et al. 1992). Brietly, sterile 96-well
microtitre plates with flat-bottomed wells {Linbro type, TON-
Flow. Milan, Ttaly), were pre-coated with fetal hovine serum
HCN-Flow), in order to avoid non-specific adhesion of
neutrophils to plastic. After washing out the coating medium.
the microplate wells were supplemented with: (a) 23 ul of
Hanks balanced salt solution (Gibeco. Paisley. Scotland)
containing 5 ms glucose, 0-2%, human serum albumin,
05 mm CaCl: and 1 my MgSO. (H-GACMI. for assays on
resting cetls, or 25 gl of the stimulatory agent 4 x 10 ° a1
formyl-methionyl-eueyl-phenylalanine (fMLEP. Sigma. St
Louts. Mo.) dissolved in 1I-GACM, for assavs on activated
cells: (by 25 ul of 0-45 mm cytochreme ¢ (Boehringer,
Mannheim. Germany) dissolved in H-GACM: ic} 50 i of
neutrophils, suspended in H-GACM at the concentration of
3% 10%'ml. When indicated. the anii-CD 18 monoclonal
antibody 60.3 (kindly provided by Dr Debrina. University of
Trieste} was added to the neutrophil suspension at a final
concentration of 10 wg/ml 5 min before the addition of the
cells to the assay plates. Assays were done in triplicate for
each experimental condition. Plates and cells were pre-
warmed at 37°C and incubations were carried out for 40 min
in a humidified thermostat at 37°C. The reduction of
cvtochrome ¢ was measured with a microplate reader at
330 nm as d reference wavelength, Immediately after read-
ing cytochrome ¢ reduction. the plates were transferred to an
automatic washer and subjected to two washing cyvcles with
IPBS. Adherent cells were guantitated by meusuring the
membrane enzyme ucid phosphatase and the percentage
adhesion was calculated on the basis of g standard curve
obtained with known nunbers of neutrophils from the same
subject (Bellavite et af, 19921,

The quantitation of neutrophil levels of CD11/CD18
integrins was performed by tlucrescence-activated flow cvto-
metry on whele blood. 100 4 of blood were incubated with
cither 15 gl of fluoresceinated anti-human TFA-TB{{D1 8 or
15 g of fluoresceinated control 1gG1 monoclonal antibody
(flunrescence conjugate antibodies from Becton Dickinson.

San José, Calif. ). Treatment with monoclonal anibodies was
performed for 30 min at 4°C. then ervthiracytes were lysed by
NHLC treatment (FACS lvsing solution, Becton Dickins.oi.
The cells were washed twice with PBS at 4°C and the
fluorescence was measured psing a Becton Dickinson FACS-
can equipped with 488 nm argon laser. Anabisis was
pertormed on 300 evenls on cach sample, using software
Tysys-11 When indicated. a maximum expression of neurro-
phil integrins was achieved by pre-incubation of blood with
0-1 pg/ml phorbol-myristate acetate (PMA. Sigma. St Louis.
Mot for 10 min at 37°C.

RLSTILTS

As can be seen tn Table lta), the patient's neutrophils
exhibited 1 spontancous (unstimulated i adhesion which was
much higher than that of neutrophils from 4 group of 20
normal subjects. This functional difference is significant in
the unstimulated cells, as the adheston of neutrophils from
normal subjects to fetal bovine serunmi-coared culture wells is
very low. Neutrophils tsolated from peripheral blood showed
an apprectable increase in adhesion after stimulation with
the chemaotactic peptide fMLP. Under the same experimental
conditions the patient's neutrophils also showed a further
increase in adhesion.

In order to investigate the adhesive capacity ol cells present
in an inflammatory sire, which is a situation of phvsiological
aclivation of their functions. we isolared leucocytes trom a
skin exudate. Exudate cells from the patient expressed very
strong adhesive properties, with the result that the addition of
fMLP did not produce any further increase in adhesion.

In the same experiments, in addition (o adhesive activity,
supcroxide production was evaluated. Ascan beseen in Table
Tthi, the respiratory burst of the patient's neutrophils showed
an elevared basic activity whereas the activily alter stimula-
tiom with {MLP was normal. The basal over-production of (3.
is probably due to the increased adhesion since the fi2-
dependent interaction of lencocytes with a surface can trigger
signal transduction pathways leading to NADPLL oxidase
activation (Patarroyo. 1991 Berton ef al, 1992y,

Table . Adhesion {a}) and superoxide production (b} of neutrophils from normal subjects and (rom the patient,

Blood cells

Exudate cells

Controls

Paticit

(a1 Adhesion (% of tote] cells)

I nstimulated cells 1-944 23100 7

10 7 s iMIP 1437113 34-2%

thi Superoxide (mmoli40 mind 107 cells)
Unstimulated cells 0-38+0-4 (0 127

10 7 M MLP 8-24+£0-613-6-155]

P254013-72,125
19, 4158333

3-73,0:95. 28

10-73. 95 151

Controls Patient
IH=331-13H1 100, 4241
16-2£9-543-6 39-8) 104, 2459
0a3=04i0-1-2) EX A
214 = X0 {8-1-33-8) 270023

Control values are mean £ 50 (and range) ol subjects. Patient values are from three and two separate experbments for blood apd exudate cells.

respectively,



IyG1
ch1s

/

@ ORI TN

EIARTT

TR

Short Report 423

=
q) B

I4GL
co1g

A

ml b o [)
s z
= [

—_— .

‘_"L—,...__._,

iy

EUTHAMEY TRRANC AR T

TR

Fig 1. Cytolluorometric evaluation of CD11:CD1TS inteprins on neurrophils. Neutrophils from the patient +A and B and from a normal subject (¢
and D1 were stained with fluorescence conjugate snti-human LEA-1b (CD181 and a control monoclonal antibody of the same isotvpe 11gG11 as
deseribed in Methods, A and Cuntreated cells: B und I PAMA-activated cells. Hortzontal seale: fluorescences verlicul scale: number of cells, Fire
other normal subjects gave similar patterns of integrin expression inol showny,

An expertment was then performed including in the
incubation mixture the 60, 3 monoclonal antibodies, directed
against f-chain {CD 18} of integrin adhesion molecules.
Previous studies showed that 6{1.3 antibodies block the
MY P-stimulated neutrophil adhesion in this assav system
{Bellavite et al. 1992} Monoclonal antibodics caused a
significant tnhibitton of adhesion (patient: from 13:7% to
1:26% and from 42+1% to 7-4% in blood cells and exudate
cells. respectively: control: from 4-8% to 0-34% and from
3-6Y% to 0-03% in blood cells and exudate cells. respectively),
Control assays showed that no significant inhibition is caused
by unspecific monoclonal antibodies of the same isotype.

Cuantitative analysis of the expression of CD11:CD1§
intepring in the patient’s neurrophils did not show significant
differences with controt cells, either in the resiing or in the
activated state (Fig 1). These data vule out the hypothesis that
the enhanced adhesion ol the resting patient’s neutrophils is
due to guantitative up-regulation of integrins and suggest the
invelvement of changes in their activation and/or in the
ligand alfinity.

DISCTISSTON

We deseribe a patient with an increased neutrophil adhesion
which appears to be a primary condition associated with a

severe neutropenia of unknown pathogenesis, Neutropenia
wis found over 1 3-vear period. while monocyte counts and
bone muarrow cellularity were normal. thus excluding cyelic
neutropenia and marrow failure. On the basis of the criterin
reported i the literature (Dale, 19901 he was therefore
diagnosed as being affected by chronic idiopathic neutro-
penia. The possibility that the increased adhesion may have
been caused by an activation secondary to systemic inHam-
matory processes can be ruled oul on the basis of the clinical
and laborarery investigations performed,

Blood neutrophils from the patieni showed a 5-fold higher
spontaneous adhesion than control neutrophils, and the
difference was even higher when considering exudate cells.
The finding of an increased adherence which was almost
completely blocked by anli-CD 18 monoclenal antibodies
could be very important. since it may reflect the molecular
hasis of this neutropenia. However, it should be pointed out
that blocking of adherence by anti-CD 14 does not necessarily
show that these molecules are ol importance in vive. whercas
adherence to endothelial cells also involves other sers of
adherence molecules,

The demonstration of cases of primary hyperadhestveness
may shed new light on the aetiology of neutropenias: a subsel
of chronic idiopathic neutropentas could be due to function-
ally or structurally abnormal adhesion molecules, This

finding may be important for orvienting therapeuric
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approaches. In paticnts with primary increased neutrophil
adherence, the therapeutic rationale should consider the use
of drugs affecting the activation and up-regulation of inte-
urins or. possibly, the use of specific antibodies or peptides
iMakgoba et al. 15924

It is worth noting that this patient has never had any
severe infection and has lived a normal life. Tt ts conceivable
that a neutropenia due to increased adheston may not be
clinically severe for two main reasons: {a) the actual number
of neutrephils available to the host defence at the inflamma-
tory sites may be substantially greater than is indicated by the
circulating granulocyte pool: (bt the quantitative or fune-
lional up-regulation of integrins. apart from causing an
increased adherence. may factlitate phagocytosis. since these
molecules may functien as receplors for bacteria and
apsoning [Springer. 1990). However. other long-term cffects
of increased neutrophil adhesiveness. related to the poten-
tially toxic consequences of neutrophil activation, cannot be
excluded.
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