DOI: 10.4149/BLL_2014_018

Bratisl Lek Listy 2014; 115 (2)

CLINICAL STUDY

Activated platelets in patients suffering from inflammatory

bowel disease
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Abstract: Background: There is an increased risk of thromboembolic complications in inflammatory bowel dis-
ease. Activated platelets play a crucial role in the pathogenesis of this disease.

Aim: To evaluate platelet activation in inflammatory bowel disease.

Material and method: This study comprised 20 healthy control subjects and a total of 20 patients. Out of them, 4
patients and 16 patients had suffered from Crohn’s disease and ulcerative colitis, respectively. Nine patients were in
active phase and 11 were in inactive phase of the disease. To evaluate platelet activation, we used the monoclonal
antibodies of mouse anti-human CD42a-Fluorescein isothiocyanate (FITC), CD42b-FITC and mouse anti-human
CDG62P-phycoerythrin. We assessed the activation of platelets in peripheral blood using flow cytometric analysis.
Result: The platelet activation was found to be statistically significantly higher in the active-phase patient group
when compared with the control subjects group. On the other hand, it was insignificant in the inactive patient group.
Conclusion: The results of our study might suggest that the elevation of CD62P expression in patients with in-
flammatory bowel disease could be used as a criterion of disease activation. Furthermore, agents with properties
to diminish the platelet activation could prevent the development of thromboembolic complications in a patient
with inflamatory bowel disease (Fig. 1, Ref. 15). Text in PDF www.elis.sk.
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In inflammatory bowel diseases (IBD), Crohn’s disease and
ulcerative colitis, the exacerbation is accompanied by thrombocy-
tosis. For these patients, there is an increased risk of thromboem-
bolic complications (1). In the pathogenesis of Crohn’s disease,
multifocal microinfarcts were detected on mesenteric veins as an
early pathological finding (2).

Platelets play a crucial role in the hemostatis and inflammatory
response. Selectin, which regulates the hemostasis and inflam-
matory response, secretes many inflammatory mediators such as
platelet factor-4, CD40L, p-thromboglobuline (1, 3-5).

The adhesion of circulating cells to the endothelium is a mul-
tistep process. In each step, the specific families of adhesion mol-
ecules, which are expressed in the endothelial cells and circulating
cells, play a role. Among these adhesion molecules, the selectin
family has a role in the first step to cell adhesion. The expression
of selectins increases in various tissues including the intestinal
tissues of patients with IBD (1, 6).

P-selectin (CD62P), which is a member of selectin family, is
a 140 kDa membrane glycoprotein located in the alpha granules
and dense granules of platelets and endothelial cells. Activation
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of these cells results in rapid mobilization of CD62P from stora-
ge granules to cellular surface. The main effect of P-selectin is to
facilitate the diapedesis and adhesion of neutrophils (7).

CD42a, which is also known as platelet glycoprotein IX (GP9),
is a small membrane glycoprotein found on the surface of human
platelets. It forms a noncovalent complex with glycoprotein Ib
(GP Ib), a platelet surface membrane glycoprotein complex that
functions as a receptor for von Willebrand factor. CD42b is the
alpha subunit of glycoprotein Ib. The binding of GP Ib-IX-V com-
plex to von Willebrand factor facilitates initial platelet adhesion to
vascular subendothelium after vascular injury, and also initiates
signaling events within the platelet that lead to enhanced platelet
activation, thrombosis, and hemostasis.

Considering the platelet activation in IBD, our aim was to
measure the platelet activation in peripheral blood in patients with
IBD using flow cytometric analysis and to compare the results with
those of the control group in this study (Fig. 1).

Material and method

Twenty patients who had been followed up in Istanbul Private
Memorial Service Hospital were studied. Among them, 4 patients
had Crohn’s disease while the remaining 16 patients had ulcerative
colitis. Their ages ranged between 28 and 65 years and their mean
age was 41.5 years. Nine patients were in active phase, while 11
patients were in inactive phase. The ulcerative colitis patients,
whose score was >5 according to the clinical activity index defined
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Fig. 1. Flow cytometric analysis for CD42a and CD62P expressions; first diagram shows gated cells, second diagram shows no positive data on
either x or y axis, the third diagram shows positive data for CD42aFITC on x axis (area number 4), no positive data for CD62P PE on y axis

(area number 1).

by Rachmilewitz (8), were regarded as active-phase patients. The
Crohn’s disease patients, whose score was >150 according to the
activity index defined by Best, were regarded as active-phase pa-
tients (9). All active-phase patients had ulcerative colitis. Twenty
voluntary healthy subjects matched by age and sex served as a
control group. Patients having arterial disease, peripheral vascu-
lar disease, hypertension, chronic obstructive pulmonary disease,
diabetes mellitus, renal insufficiency, hypercholesterolemia, smok-
ing history, and those using oral contraceptive agents and aspirin
were excluded. This study was approved with the permit of the
Istanbul Private Memorial Hospital. The participants signed the
written informed consent.

Blood sampling

Blood samples were drawn from a vein in region without stasis,
and then passed into siliconised vacutainer tubes which contained
3.6 mg of sterilized Becton Dickinson K2E.

Monoclonal antibodies

To evaluate the platelet activation, we used monoclonal anti-
bodies such as mouse anti-human CD42a-Fluorescein isothiocya-
nate (FITC) (Beckman Coulter IMI757), CD42b-FITC (Beckman
Coulter IM0648) and mouse anti-human CD62P-phycoerythrin
(PE) (Beckman Coulter IMI759).

Flow cytometric analysis

We used a Beckman Coulter EPICS ELITE analyser for flow
cytometric analysis. Each tube (CD42a /CD62P, CD42b /CD62P)
had been separately prepared for blood samples of patients and
healthy subjects and added with 20 microliters of monoclonal
antibody and then mixed with 20 microliters of blood sample
and finally, incubated for 15 minutes at room temperature. Then,
these tubes were processed by Coulter Multi Q preparation device.
Immunoprep A, B, and C solutions (ImmunoprepA: formic acid-
stabilizer, ImmunoprepB: Sodium carbonate-chloride-sulphate-
stabilizer, and ImmunoprepC: Paraformaldhyde-buffers Coulter
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Immunoprep reagent system PN7507950-D) were added. After 15
minutes, the samples became ready for flow cytometric analysis.

We used Forward Scatter (FSC) and Side Scatter (SSC) loga-
rithmic histogram modes. The area which contained platelets on
a dot plot of FSC and SSC histogram, was gated (R1 gate). The
activation of platelets in the marked area that existed on the dot
plot of CD42a/CD62P, CD42b/CD62P was analyzed.

Statistical analysis
To evaluate the data, we used Mann—Whitney U test. p<0.05
was taken as statistically significant.

Results

The CD62P (P-selectin) expression of the patients with IBD
was significantly higher when compared with the control group
(The median value was 3.73 for the patient group (3.50-10.90),
while the median value of the control group was found to be 1.25;
p<0.05, (0.90-1.9)).

The P-selectin expression in 9 patients with active IBD was
found to be significantly higher when compared with the con-
trol group (The median value was 7.3 (5.10-12.90) in the ac-
tive-phase patient group, while the median value of the control
group was found to be 1.62 (1.1-2.1); p<0.05). Although the P-
selectin expression of 11 patients with inactive IBD tended to be
higher, there was no statistical significance when compared with
the control group. (The median value was 2.75 (2.2-3.1) in the
inactive-phase patient group, and 1.62 (1.1-2.1) in the control
group; p=0.07).

When the groups of active and inactive-phase patients were
compared with each other, the P-selectin expression of those in
the active-phase patient group was found to be higher than that
of those in the inactive-phase patient group, and statistically sig-
nificant (The mean percentage value was 7.12+SEM 1.56 for the
active-phase patients, and 2.88+SEM 0.92 for the inactive-phase
patients; p<0.05).
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Discussion

In this study, we found that the platelet activation was sig-
nificantly higher in the patient group compared to the control
group.

It is thought that the mechanisms considered being the reason
for platelet activation in IBD starts when the endothelial damage
occurs due to chronic inflammatory process or effect of endotox-
in. As a result of endothelial damage, the platelets become active
after encountering the subendothelial collagen. Furthermore, the
secretion of tissue factor from damaged endothelium and also the
production of thrombin play a role in platelet activation. Plate-
let-activating factor, which is secreted from the inflamed bowel
tissue, also contributes to the activation (10, 11). Not only play
the platelets a part in hemostasis and thrombosis, they also carry
proinflammatory characteristics since they secrete mediators such
as platelet factor 4, platelet-activating factor, interleukin-8 and
arachidonic acid metabolites. It was shown that production of
all these mediators was increased in IBD (12). In addition to the
physiological repair mechanisms, platelet-derived growth factor,
which is secreted from platelets, also contributes to stricture for-
mation in the inflamed area (13).

Schiirmann et al assessed the surgical bowel resection materi-
als of 58 patients with ulcerative colitis and Crohn’s disease. They
evaluated the endothelial platelet activation as an immunohisto-
chemical factor and proposed that when compared with the normal
bowel segment, the veins, venules and capillaries in the inflamed
area showed more of P-selectin expression raised up to 7 or 8 folds.
This expression showed a parallelism with the activation level of
disease (6). Collins et al also indicated that expression of CD62P
(P-selectin) and GP53 (surface markers of platelet activation) was
increased in patients with Crohn’s disease and ulcerative colitis
(1). Similarly, in our study, P-selectin expression is increased in
the platelet surfaces of the patients with IBD.

The study conducted by Fagerstam et al also showed that P-
selectin expression was increased on platelet surfaces in patients
with IBD in remission period (14). Also, Dong et al determined
that the plasma soluble P-selectin level displays a parallelism
with the severity of ulcerative colitis (15). In our study, when
compared with the control and inactive patients group, we found
that CD62P (P-selectin) expression level and accordingly the
platelet activation were higher in the active-phase patient group.
On the other hand, the mean CD62P level was not significantly
higher in inactive patients when compared with normal controls.
This situation may lead us to a conviction that elevated levels of
CDG62P expression in patients with IBD can serve as a criterion
for active disease. Furthermore, drugs inhibiting platelet activa-
tion and thus preventing the occurrence of thromboembolic com-
plications in the vessels of inflamed bowels could be of use in the
treatment of IBD.
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