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Role of platelets in inflammation

Inflamasyonda trombositlerin rolii

Kadir Serkan Yal¢in!, Gozde Tahtaci?, Ozlem Sahin Balcik?

ABSTRACT

Inflammation, which is extremely useful process for hu-
man body is the response of living vascular tissues to
pathological phenomena that removes the pathogens and
initiates the healing procedure. Microorganisms, physical
trauma, chemical, mechanical, irradiation, or thermal in-
jury, ischemia and immune reactions are most common
causes of this exceptionally important event for human
body. Platelets are non-nucleated cells in blood that pro-
duced in bone marrow as derived from megakaryocytes.
Apart from stop bleeding and achieving hemostasis there
are incredibly important roles of platelets in inflammation.
Platelets contain important mediators for inflammation
like neutrophils or macrophages and can alter the course
of mechanism. In this article changing platelet function in
inflammation and the effect of these functions to the pro-
cess of inflammation will be discussed.
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INTRODUCTION

Inflammation, which is extremely useful process
for human body is the response of living vascular
tissues to pathological phenomena that removes
the pathogens and initiates the healing procedure.
Microorganisms, physical trauma, chemical, me-
chanical, irradiation, or thermal injury, ischemia
and immune reactions are most common causes of
this exceptionally important event for human body.
About 5000 years ago Celcus and Gallen define
five cardinal signs of inflammation. These are ro-
bur (redness), calor (heat), tumor (swelling), dolor
(pain) and finally functio laesa (loss of function).!
This signs of inflammation still remain valid even
today. If this process could not correctly limited it
will predispose the occurrence of the pathological

OzZET

inflamasyon patolojik etkenlere karsi canli dokular tara-
findan olusturulan, patojeni uzaklastirmaya yarayan ve
iyilesme siirecini baslatan son derece 6nemli bir olaydir.
Mikroorganizmalar, fiziksel ve kimyasal travmalar, termal
yaralanma, iskemi ve immin reaksiyonlar inflamasyon
nedeni olarak gosterilebilir. Plateletler, niikleusa sahip ol-
mayan ve kemik iliginde megakaryositlerden tretilen hiic-
reler olup kanamanin durdurulmasi ve hemostazin deva-
minda rol almasinin yanisira inflamasyonda da énemli rol
almaktadir. Notrofil ve makrofajlara benzer sekilde, infla-
masyon mekanizmasina etki edecek gesitli sitokin tGretimi
ve salinimi yaparlar. Bu derlemede inflamasyonda plate-
letlerin rolleri ve inflamasyonun plateletler Gizerine etkileri
tartisilacaktir.

Anahtar kelimeler: Trombosit, yangi, sitokinler

events. Particularly unpredictable results of inflam-
mation may be occurs but this process is extremely
important and necessary for the continuity of life.

Platelets are non-nucleated cells in blood that
produced in bone marrow as derived from mega-
karyocytes. Apart from stop bleeding and achieving
hemostasis there are incredibly important roles of
platelets in inflammation. Like primary cells lead-
ing to cytokine release such as T-lymphocytes,
macrophages etc.; platelets are affected too by this
“cytokine storm” and give diverse responses. Three
different types of granules (a-granules, dense gran-
ules, lysosomes) secreted from platelets when they
activated by cytokines in inflammation. Except for
being non-nuclei cells; platelets contains important
mediators for inflammation like neutrophils or mac-
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rophages and can alter the course of mechanism. In
this article changing platelet function in inflamma-
tion and the effect of these functions to the process
of inflammation will be discussed.

EFFECTS OF PLATELETS ON INFLAMMATION

The a-granules of platelets which are not homog-
enous particle contain 284 different proteins.’ Es-
pecially these granules are responding differently
to different stimulus.* Expressing adhesion mol-
ecules like P-selectin, growth factors or receptors
on platelets that plays role in angiogenesis or coagu-
lation regulated by these proteins. Dense granules
contain divalent cations (Ca*, Mg?'), lysosomal
membrane proteins (LAMPs), adenine nucleotides
(ATP, GTP, ADP and GDP) and serotonin. Released
ADP is an important co-factor of platelet aggrega-
tion. ADP acts through the Gg-coupled P2Y1 and
Gi-coupled P2Y 12 receptors which are essential for
primary haemostasis.’ Platelet’s lysosomes contain
same proteins with other cells like hydrolases and
cathepsins.® The presence of a local inflammatory
activation changes coagulation system by trigger-
ing the procoagulant molecules. TNF-a is the first
inflammatory cytokine that release from leukocyte
and another cells of human body causes leukocyte
recruitment.’” Platelet activation in inflammation re-
sults that altering chemotactic, proteolytic, and ad-
hesive properties of endothelial cells.® They release
potent proinflammatory and mutagenic substances;
thus formed alterations of endothelial cells cause
acceleration and strengthen monocytes chemotaxis,
adhesion, and transmigration to the location of in-
flammation. Similarly IL-1 is the major mediator
in inflammation which has been secreted by plate-
lets.” Thrombin activated platelets on endothelial
cells induced IL-1B and this molecule causes the
excretion of IL-1p depended cytokines such as IL-
6, IL-8 which are major proinflammatory cytokines
in inflammation.!® Moreover by the agency of IL-1§
endothelial cells surface expression of ICAM-1 and
avp3 raises. Through the ICAM-1 and avfp3 the mi-
gration and adhesion of inflammatory cells became
straightforward and accelerated.'"

Activated platelets are also source of cyto-
kines which are called CXCL12, CCL5 (RANTES),
CXCLA4 (platelet factor 4), CXCL7 (CTAP-III) and
CXCL12 (SDF-1). These cytokines are stored in al-
pha granules and secreted by platelets in inflamma-

tion for recruitment of monocytes, PMNL and even
progenitor cells to atherosclerotic lesions.'*!*

EFFECTS OF INFLAMMATION ON PLATELETS

Inflammation is a pathological process which oc-
curs as a result of the division the physiological
conditions and may cause such affects like release
of cytokines, coagulation substances or growth
factors on platelets. Thrombin occurrence one of
the adverse affects of inflammation. Tissue factor
(TF) has the major role of occurring thrombin in
inflammatory process. In the models of experimen-
tal bacteremia, blocking tissue factor is completely
prevents the formation of thrombin.!®!” Also, inter-
calarily decline of normal endothelial function pre-
dispose the coagulation in vessels.!® Sepsis is the
closely related to mortality in especially intensive
care unit patients that frequent and most important
cause of inflammation. The severe sepsis is %11,9
cause of intensive care unit administration.' In this
patients emerging platelet activating factor (PAF) is
very important cytokine that is the linking the co-
agulation and inflammation process. In clotting PAF
induce platelet aggregation in circulatory system on
the other hand it mediate elevation of cytokine and
eicosanoid secretion in inflammation.?’ Circulating
mononuclear cells stimulated by IL-6, platelet-de-
rived-growth factor (PDGF), and monocyte chem-
moattractant protein (MCP-1) express TF which
is the first step in coagulation.?' IL-6 depended TF
is most occurs in vivo experiments with low dose
endotoxemia so the inhibition of IL-6 with specific
antibodies eliminate the formation of TF and coag-
ulation.”? Thrombocytopenia may develop %15-58
of severe sepsis patient. The severity of thrombocy-
topenia seems to correlate with the severity of dis-
ease; but the mechanism is not fully understood.?*

In inflammation C reactive proteins reaches
very high levels and this molecule has a variable
effect on platelets. In some studies increasing mo-
nomeric CRP levels causes inducing aggregatory
response, but the native CRP has not any affect
like this.? Insomuch as enzimatically digested CRP
inhibited platelet aggregation and neutrophil adhe-
sion.*

A direct relation between bacteria and platelet
activation has been demonstrated wide variety in-
vitro and in-vivo studies.?” Especially some specific
types of bacteria such as; Staphylococccus epider-
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mis, Staphylococccus aureus, Helicobacter pylori,
Porphyromonas gingivalis, Enterococcus spp. can
cause more activation on platelets.?*-!

As aresult platelets are cells that play an active
role in inflammation. They influenced by realizing
cytokines and by this way releases some cytokines
associated with active inflammation that affect the
process. Recent studies suggest that this affect could
be seen both pro-inflammatory and anti-inflamma-
tory direction. Especially in intensive care patients,
after the severe inflammation caused by sepsis dis-
seminated intravascular coagulation (DIC) occurs.
Studies on the cytokines that cause of this fatal situ-
ation continue. Finding new mechanisms in patho-
physiology of this process and discovering of new
molecules that changing course will be able to con-
tribute to the solution of this important question.
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