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Interactions between human platelets and eosinophils are mediated by
selectin-P . J. JAWIEÑ, S. CH£OPICKI, R.J. GRYGLEWSKI. Pol. J. Phar-
macol., 2002, 54, 157–160.

Mechanisms and biochemical consequences of platelet-neutrophil inter-
actions are well known. In contrast, platelet-eosinophil interactions remain
largely unexplored. The aim of this study was to assess whether platelets ad-
here to eosinophils, and to analyze whether selectin-P would mediate that
phenomenon. Eosinophils and platelets were obtained from peripheral blood
of healthy volunteers. Eosinophils were isolated using magnetic cell separa-
tion method. Platelets were isolated and washed. A number of “rosettes” (an
eosinophil with more than 5 adherent platelets) per 100 eosinophils was ex-
amined in the eosinophil-platelet suspension. Addition of thrombin stimu-
lated formation of “rosettes”. Monoclonal antibodies against selectin-P al-
most completely prevented thrombin-stimulated formation of “rosettes”.

In summary, intercellular interaction between platelets and eosinophils
are mediated by selectin-P. This phenomenon may be of importance in
asthma and other atopic diseases.
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INTRODUCTION

Mechanisms as well as biochemical consequences
of platelet-neutrophil interactions are well known.
Indeed, physical association of platelets with neu-
trophils, known as satellitism, has been noted in in-
flammation, myocardial infarction, early stages of
experimental atherosclerosis and in autoimmune
disorders [3]. Cell-to-cell interactions between pla-
telets and neutrophils may facilitate inflammatory
responses by a variety of mechanisms. For exam-
ple, they may involve transcellular metabolism of
neutrophil-derived leukotriene A& to leukotriene C&

in platelets or enhanced release of platelet-activa-
ting factor (PAF) by neutrophils in presence of
platelets [4, 5, 11]. Adhesion of platelets to neutro-
phils is mediated by selectin-P (CD62P) [4]. It is
still unclear whether eosinophils have properties
similar to neutrophils as far as the interaction with
platelets is concerned.

Difficulties in obtaining isolated eosinophils
from normal human blood have hampered studies
on these cells. Protocols using Percoll density gra-
dients have been of limited use in isolating periphe-
ral blood eosinophils in sufficient numbers and
purity from subjects with normal eosinophil counts.
It was not until the discovery of purification of
eosinophils by negative selection, using anti-CD16-
-coated immunomagnetic beads, that eosinophil
isolation greatly improved. Indeed, this recently
developed method dramatically increased yield and
purity of isolated eosinophils [1, 12].

Presently, armed with immunomagnetic method
of eosinophil isolation we assess whether platelets
adhere to eosinophils using assay for the formation
of “rosettes” [2] according to the method of Jungi
et al. [8]. We show that formation of “rosettes” is
inhibited by monoclonal anti-selectin-P antibodies
[6], suggesting that platelet-eosinophil adhesion in-
volves selectin-P.

MATERIALS and METHODS

Materials

Thrombin (Sigma, USA) was added to platelet
– eosinophil suspensions at a concentration of 33
mU/ml; mouse anti-human monoclonal antibodies
against selectin-P (Pharmingen, USA) were used at
a concentration of 1 �g/ml.

Isolation of eosinophils

Eosinophils were purified from the peripheral
blood of healthy, nonallergic volunteers using mag-
netic cell separation method. Fifty millilitres of he-
parinized blood were diluted with an equal volume
of phosphate-buffered saline (PBS)/5% FCS. Per-
coll solution (Pharmacia, Sweden) was diluted with
Hanks’ buffered saline solution to achieve a density
of 1.082 g/ml. The PBS diluted blood was then lay-
ered above the Percoll at 2:1 ratio and centrifuged
at 1.613 × g at 20°C for 30 min. Plasma at the top
and the mononuclear cells at the interface were dis-
carded. The granulocyte/red cell pellet was recov-
ered. The erythrocytes were removed by cold hypo-
tonic lysis. Anti-CD16 coated magnetic micro-
beads (Miltenyi Biotech, Germany) were added to
the remaining granulocyte mixture (50 �l per 10'

cells) and incubated at 4°C for 30 min. The CD16-
-microbead-bound neutrophils were removed by
retention in the column, using a magnetic separator
– VarioMACS (Miltenyi Biotech, Germany) [7].
Eosinophils were collected, resuspended in RPMI
culture medium (GIBCO, UK) and counted using
the Kimura stain method. The whole procedure was
conducted in a Ca((-free and Mg((-free medium.
After isolation, eosinophils were suspended in PBS
containing 0.1% albumin (2 × 10� cells/ml).

Isolation of platelets

Blood was anticoagulated with sodium citrate
(3.2%, 1:9 v/v) and centrifuged at 250 × g for
20 min in order to get PRP. Then platelets were
washed by centrifugation at 400 × g for 10 min
twice in PGI) – containing PBS according to Ra-
domski and Moncada [10] and finally suspended
(2 × 10 * platelet/ml) in Ca(( free PBS with 0.1%
albumin.

“Rosette” formation assay

The “rossette” formation assay was performed
according to Jungi et al. [8]. Washed platelets (2 ×
10*) and isolated eosinophils (2 × 10�) were added
with Ca(( and Mg(( (2 mM each), stimulated with
thrombin and incubated for 10 min at 22°C [3]. At
the end of the incubation time, a number of “ro-
settes” per 100 eosinophils was counted in tripli-
cate with the use of Zeiss Photomicroscope. Eosi-
nophils with 5 or more platelet were considered
“rosettes”.
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Statistical analysis

All values were expressed as means ± SEM.
For three groups, statistical significance was eva-
luated by ANOVA test followed by post hoc Shef-
fe’s test, and for two groups, by unpaired t-test.
A p value less than 0.05 was considered to be sig-
nificant.

RESULTS

Co-incubation of platelets and eosinophils with-
out thrombin resulted in the formation of a mean
number of 15 “rosettes”/100 eosinophils. Addition
of thrombin resulted in an increase in a mean num-
ber of “rosettes” up to 37/100 eosinophils (Tab. 1).
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Anti-selectin-P monoclonal antibodies almost
completely prevented thrombin-stimulated forma-
tion of “rosettes” (from 46 to 4 “rosettes”/100 eosi-
nophils) (Tab. 2).
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DISCUSSION

Platelets play a prominent role in linking the
processes of inflammation, hemostasis and throm-
bosis. The capacity of platelets to influence the he-
mostatic/inflammatory axis may rely upon direct
contact with inflammatory cells. It was described
some time ago that platelet-neutrophil complexes
represented a large subpopulation of neutrophils
with a more activated adhesion molecule profile,

a greater capacity for phagocytosis and toxic oxy-
gen metabolite production [9].

Hereby we show that platelets stimulated with
thrombin avidly adhere to eosinophils through se-
lectin-P. It could well be that selectin-P-mediated
activation of eosinophils has an impact on function
of eosinophils similar to that described for selectin-
-P-mediated interactions of platelets with other
types of leukocytes [4, 9,15]. The role of eosino-
phils in pathophysiology of asthma is well known
[14], whereas the role of platelets despite numerous
papers, still remains unclear [13]. We are tempted
to speculate that cell-to-cell interaction between
eosinophils and platelets described here in vitro
may also occur in vivo and may contribute to the
pathogenesis of asthma or other atopic diseases.
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