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Introduction

Acute pancreatitis (AP) is an inflammatory disease that en-
countered in many countries with increased incidence [1,2]. 
Complications of AP are expected to elevate over time. In spite 
of improvement in diagnostic, several studies were observed 
that AP is associated with high mortality rate that ranging from 
20% to 30% [1,3]. Since there is not specific treatment of AP, 
pancreatitis can continue to be connected with a serious mor-
bidity and mortality. It is suggested that understanding patho-
physiological mechanism of this disease might be contributed 
in resolve this problem. It is well known that the common cause 
of AP is gallstones that can obstruct the biliopancreatic duct 
and block the pancreatic secretions in side pancreas [4]. Sub-
sequently, trypsinogen activation has reported to be the most 
common component in the pathogenesis of pancreatitis [5,6]. 

Indeed, it has shown that trypsinogen activation represents the 
early and transient process of onset of the pancreatitis [7]. Leu-
kocytes recruitment is considered as a hallmark of inflamma-
tion in the inflamed pancreas and several studies have found 
that leukocytes play a critical role in the development of AP 
[8,9]. Beside their role in haemostasis and thrombosis, a recent 
study has shown that platelets are critical for neutrophil recruit-
ment to sites of inflammation and infection [10].

Growing body of evidences has shown that activated neu-
trophils produce various inflammatory mediators such as 
neutrophil-derived reactive oxygen species (ROS), matrix me-
talloproteinase-9 (MMP-9) and elastase can be involved in the 
tissue damage in AP [11,12]. Activated neutrophils have been 
observed to use another mechanism called NETosis. It is process 
by which activated neutrophils release web-like structures con-
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Figure 1: Diagram of platelet-neutrophil interaction and recruitment cas-
cade. Basic illustration of platelet-neutrophil crosstalk and their recruitment 
during inflammation condition. 

sist of neutrophil-derived DNA decorated with nuclear histones, 
granular and cytoplasmic proteins, called neutrophil extracel-
lular traps (NETs) [13,14]. NETs has recently shown to play a key 
role in in trypsin activation, neutrophil recruitment and tissue 
injury in AP [15]. In this review, l defines the essential role of 
platelets in neutrophils recruitment and NETs formation in AP.

Platelets dependent in neutrophil recruitment and activa-
tion

Platelets are small cells (2-3 µm) and unnucleated fragments 
that derived from megakaryocytes. Although they are not eu-
karyotic cells, platelets have mitochondria and endoplasmic re-
ticulum residuals as well as they contain three different types 

of granules: alpha- granules, dense granules and lysosomes. 
These granules store variety of proteins and compound that 
have a critical role in both physiological and patho physiological 
conditions [16]. Having established that neutrophil infiltrated 
from circulation into inflamed and infected tissue in a gradual 
process with well-define sequential steps. Indeed, platelets 
have implicated to provoke all these steps from tethering to 
migration [10]. During inflammatory conditions, the adhesion 
molecules on the surface of platelets and endothelial cells are 
upregulated and that can led to slow down neutrophil move-
ment in the circulation via forming a physical bridges providing 
a substantial adequacy of adhesion of neutrophils on the vascu-
lar endothelium [10] (Figure 1). 

Beside these physical interaction, it has reported that activat-
ed platelets secrete various factors that additionally stimulate 
neutrophil adhesion as well as platelets also provoke adhesion 
molecule signaling that dependent in neutrophils and vascular 
endothelial cells interaction [17]. For example, previous studies 
have found that neutrophil recruitment to sites of inflammation 
substantially dependent on platelets through CD40L, CCL5 and 
CXCL4 secretion [18-21]. It is generally accepted that P-selectin 
consider the highly adhesion molecule for the interactions of 
platelet-neutrophil via binding with P-Selectin Glycoprotein Li-
gand 1 (PSGL-1) on the surface of neutrophil [22]. This concept 
was supported by other studies, for example, it has shown that 
using Ab direct against P-Selectin and PSGL-1 or use P-selectin 
deficient mice resulted in a significant reduction in neutrophil-
platelets interaction [23-25] in AP [26]. Subsequently, another 
study was observed that interaction of P-selectin mediated 
neutrophil-platelets is essential for neutrophil interaction with 
vascular endothelium intravascular as well as neutrophil crawl-
ing and infiltration[25,27] (Figure 1).

Platelets-dependent NETosis

Platelet-neutrophil interaction have been observed to be 
substantially elevated during the inflammatory responses. For 
example, accumulating data have reported that platelet-neu-
trophil complexes are a substantial contributors to injury and 
acute inflammation in conditions such as abdominal sepsis [28], 
acute myocardial disease [29], pulmonary infections [30] and 
reperfusion injury [31]. 

In fact, platelets are not only essential for neutrophil activa-
tion and recruitment, but they are also involved in induction 
of neutrophil extracellular traps (NETs). Structurally, NETs are 
composed of extracellular DNA decorated with nuclear and cy-
toplasmic proteins generating extracellular web-like structures 
[13,32]. It was recently shown that NETs provoke trypsin activa-
tion and inflammation in AP [33]. In addition, it was also ob-
served that NETs cause a Ductal occlusion in AP [34]. A recent 
study has found that activated platelets induce NETs formation 
via TLR4 in enodotoxemia [35]. Moreover, it was reported that 
TLR-4 has a key role in neutrophil recruitment and tissue inju-
ry in AP [36]. Another study has observed that P-selectin is a 
critical for NETs generation [37]. Suggesting that these recep-
tors provide a physical contact between platelet and neutrophil 
that is important for NETs generation. However, it is not clear 
how platelets provoke NETs formation. Luo HR et al, 2018 have 
found that platelet inositol hexakis kinase 1 (IP6K1) is a critical 
mediator for neutrophil activation and recruitment in lung dur-
ing the systemic inflammation by forming platelet-neutrophil 
aggregation [38]. A recent study has established for the first 
time that platelet IP6K1, not neutrophil, regulates formation of 
NETs in AP [26]. In this study, IP6K1 knockout mice were used 
and it was found that NETs formation greatly reduced in IP6K1 
deficiency mice compared with wild type mice. The authors 
suggested that IP6K1 might regulate NETs formation via control-
ling platelet polyphosphate (PolyP) (Figure 2).
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Figure 2: PolyP NETs formation in AP. Basic illustration of role PolyP in regulation of formation of NETs during pancreatic 
inflammation.

It was found that the mixture of thrombin activation of 
IP6K1-deficent platelets and wild-type neutrophils in vitro led 
to a significant reduction in NETs formation compared with 
wild type group. Moreover, they observed that adding exog-
enous polyphosphate to the mixture of thrombin activation of 
IP6K1-deficent platelets and wild-type neutrophils was rescued 
NETs formation. Subsequently, the author indicated that plate-
let IP6K1 regulates NETs formation via PolyP secretion in AP. In 
addition, it has recently observed that activated platelets itself 
can bind with expelled NETs beside other molecules such as red 
blood cells, procoagulant molecules, extracellular vesicles and 
tissue factor. These complexes have found to enhance coagula-
tion via activating the intrinsic pathway [39]. 

Key points

1. During inflammation conditions, platelets greatly involve 
to slowdown the movement of neutrophils in the blood 
stream. 

2. P-selectin and PSGL-1 are the main mediators to provide 
a physical connection between platelets and neutrophils.

3. IP6K1 in platelets is required for neutrophil recruitment 
to the inflamed pancreatic tissue as well as for formation 
of NETs via regulating PolyP secretion. 

Conclusion 

In addition to their significant function in haemostasis and 
thrombosis, platelets play also a critical role in supporting of 
neutrophil recruitment to sites of inflammation through se-
cretion variety of compounds such as CXCL4, CCL5 and CD40L. 
Moreover, activated platelets regulate neutrophil activation and 
NETs formation via a physical connection, represented by P-se-
lectin and PSGL-1, and PolyP secretion that regulates by platelet 
IP6K1. This polymer of platelet phosphate could activate such a 
signaling pathways in the neutrophils that result in NETs forma-
tion in AP. It might be possible to utilize a therapeutic strategy 
In the future in order to target PolyP dependent neutrophil re-
cruitment and NETs formation in the inflamed pancreas.
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