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SUMMARY 

Platelets are enucleate mobile fragments acknowledged for his or her important 
position in coagulation and vascular integrity. But, evidence is becoming more 
and clearer that platelets make contributions to various immunological strategies 
extending the past conventional view of platelets as fragmentary mediators of 
homeostasis and thrombosis. There may be current proof that platelets take part 
in: 1) intervention in opposition to microbial threats; 2) recruitment and promot-
ing of innate effectors mobile capabilities; 3) modulating antigen presentation; 
and 4) enhancement of adaptive immune responses. In this way, platelets ought 
to be regarded as the underappreciated orchestrator of the immune system. This 
review will talk latest and ancient evidence regarding how platelets affect both 
innate and adaptive immune responses. As an instance, platelets have lately 
been proven to chemotaxis in response to specific stimuli and produce micro par-
ticles able to beginning each thrombosis and infection. The substantial role of 
platelets is a world still opens to exploration and could provide a non-stop source 
of amazement into the competencies of these anucleate cells.■ 
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HE classical function attributed to platelets has 

been inside the prevention of bleeding and the 

initiation of wound recovery. But, platelets in the 

interim are identified for their activities impartial of 

thrombosis. Platelets are the second one maximum great 

blood cell excellent outnumbered through manner of 

erythrocytes within the motion (~1.5-4.0 × 1011 platelets 

consistent with liter of blood in healthy individual peo-

ple). In addition to their extraordinarily excessive num-

bers, they may be able to storing and releasing bioactive 

mediators and particular a huge style of realistic im-

munereceptors. Platelets keep the ones bioactive mole-

cules in 3 types of intracellular storage granules specifi-

cally dense (δ−) granules, alpha (α−) granules, and 

lysosomal (λ−) granules which can be released into the 

circulation or translocated to the surface upon platelet 

activation (1). It's is indicated  that platelets package 

deal those numerous bioactive molecules discriminately 

into wonderful granule subpopulations and undergo dif-

ferential styles of launch which will respond to remark-

able types of tissue damage or threats in a selected and 

selective manner (2). Those are counseled to position 

platelets to play an important role in successfully speak-

ing with and modulating the feature of different cells 

and to perform sentinel responsibilities in regulating 

immunity. Despite the fact that they contribute to vari-

ous immunological methods, the immune functions of 

platelets were underappreciated. The characteristics of 

platelet cellularity and the recognition of platelets as 

“immune cells” were controversial. But, platelet im-

mune functions have grow to be increasingly customary 

now that their molecular makeup supports viewing 

those “cells” as specific and vital additives of innate im-

munity (3, 4). Platelets have interaction the immune 

gadget by interacting with diverse immune cells and 

collaborating in each innate and adaptive immune re-

sponse (5). 

The potential of platelets to take part in innate im-

munity is largely because of their potential to release a 

myriad of inflammatory and bioactive molecules stored 

inside granules or synthesized upon activation. These 

mediators entice and modulate the effectors cells of the 

innate immune gadget. In addition, platelets themselves 

show direct effectors characteristic and therefore are 

seemed as effectors cells in innate immunity (6). 

Platelets are the various first cells to discover endo-

thelial injury and microbial pathogens as they advantage 

get entry to or invade the bloodstream or tissues. In-

jured endothelium exposes collagen and different mem-

brane proteins which allow platelets to adhere. Stable 

adhesion to collagen leads to platelet aggregation and 

promotes the release of such platelet against as ADP, 

thrombin, and VWF, main to activation and further 

platelet recruitment to the web sites of tissue damage 

and infection. This serves a two-fold purpose: 1) homeo-

stasis where blood loss is best; and a couple of) frontline 

host protection against microbial infection. In addition, 

platelets specific CC and CXC chemokine receptors to-

gether with CCR1, CCR3, CCR4 and CXCR4 which dis-

cover indicators for all 4 types of chemokine (C, CC, 

CXC and CX3C) generated at websites of infection, en-

suing in speedy accumulation of platelets to the website 

online of contamination (7). Platelets also explicit sam-

ple reputation receptors (PRRs) consisting of toll-like 

receptors (TLRs) which stumble on pathogen associated 

molecular patterns (PAMPs). The detection of PAMPs is 

an effective host defense characteristic of platelets to 

ensure a fast reaction to that specific danger (1, 8). It 

changed into proven that human platelet TLRs can rec-

ognize and discern diverse isoforms of bacterial LIP pol-

ysaccharide (LPs) through TLRs and respond differen-

tially to distinct PAMP by way of releasing special cyto-

kine profiles and effectors peptides. 

Platelets interact with bacteria, viruses, fungi and 

protozoa show anti-microbial capabilities. The mecha-

nism of platelet-micro organism interactions are com-

plex because of the range of platelet receptors con-

cerned in the popularity of bacteria. Platelets specific a 

huge range of bacterial receptors, along with supple-

ment receptors, FCγRIIA, TLRs, GPIIB-IIIA, and GPIB, 

and the interplay of platelets and bacteria is mediated 

via direct or indirect binding to those receptors (9). Up-

on touch with sure micro organism, platelets can be-

come activated, aggregate and degranulate. Activated 

platelets launch over three hundred recognized secreto-

ry products which include anti-microbial merchandise 

(collectively referred to as platelet microbicidal proteins 

(PMPs)). Four households of PMPs were proven to be 

released from platelets which encompass kinocidins 

(CXCL4, CXCL7 and CCL5), defensins (human β 

defensin 2), thymosin β4, and derivatives of PMPs 

(thrombocidins and fibrinopeptide A or B). Recently, a 

take a look at validated the expression of β defensin 1 in 

human platelets and its novel antibacterial interest (9, 

10). It changed into observed that activated platelets 

surround Staphylococcus aureus and force the patho-

gens into clusters which reduce growth charge. Platelet-

derived β defensin 1 not simplest impaired the increase 
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of S. aureus, however additionally brought about neu-

trophil extracellular trap (NET) formation. Interestingly, 

platelets launched β defensin 1 after being inspired with 

S. aureus α-toxin, but not through agonists that set off 

granular secretion. 

In addition to the anti-microbial mechanisms, 

platelets can internalize micro organism and viruses. 

Particularly, platelets had been shown to engulf S. 
aureus and human immunodeficiency virus (HIV) for 

this reason promoting pathogen clearance from blood 

stream and tissues. In reality, platelets are able to no 

longer most effective internalizing objectives but also 

the killing of diverse internalized bacterial species such 

as Escherichia coli and S. aureus. Whether or not this 

entitles platelets a capacity phagocytic function desires 

similarly research. Furthermore, platelets generate and 

launch hydrogen peroxide and other reactive oxygen 

species to mediate different anti-microbial outcomes in 

reaction to stimuli (10). 

Platelets have the capacity to have an effect on 

immune responses and kill pathogens; but, pathogens 

have also advanced mechanisms to evade platelet im-

mune sports. As an example, the gram-fine S. aureus is 
widely known to govern more than one elements of 

platelet activation (11). S. aureus expresses von 

Willebrand binding protein (VWBP) which binds von 

Willebrand factor (VWF) and also can set off 

prothrombin main to fibrin production resulting in clot 

formation. The micro organism can then use the for-

mation of clots and publicity of VWF as an anchoring 

for colonization of tissue main to complications consist-

ing of infective endocarditic. S. aureus also can make use 

of fibrinogen to crosslink platelets and reason their acti-

vation through the GPIIB-IIIA integrin making S. 
aureus/platelet/fibrin complexes leading to platelet acti-

vation (12). 

Streptococcal species have also been extensively 

studied on the subject of platelet activation. In addition 

to S. aureus, S. pyogenes M1 protein can bind fibrinogen 

main to ligation and crosslinking of the GPIIB-IIIA in-

tegrin and subsequent platelet activation and aggrega-

tion. However, S. pyogenes does not create stable aggre-

gates and it has been shown that the bacteria can then 

escape from the shaped mixture. S. pneumoniae can 

spark off platelets through TLR2 signaling, and different 

streptococcal species can immediately bind to the VWF 

receptor GP1BA. Platelet interactions with micro or-

ganism aren't restricted to gram high-quality species. In 

a version of Klebsiella pneumonia, platelet depletion 

caused multiplied mortality in mice; but, in the follow 

up article the authors found out that this become no 

longer due to loss of platelet TLR4 signaling (via exclu-

sion of MYD88 signaling) (13). 

In parallel to their interactions with and reaction to 

bacterial pathogens, platelets come upon protozoa, para-

sites, and viruses. Particular molecular and immune ac-

tivities are brought about upon the encounter and in 

response to distinctive classes of pathogens. As an in-

stance, after protozoal leishmania contamination in ver-

tebrates, within one minute of blood contact, platelets 

adhere to Leishmania promastigotes which rapidly ad-

vanced into large leishmania-platelet aggregates and 

that is believed as a key mechanism to beautify their 

phagocytosis and clearance from blood. Off route, this is 

not a popular response mechanism that is not unusual to 

all protozoans. Human platelets kill Toxoplasma gondii 
via a mechanism that entails thromboxane A2 synthesis, 

some other instance of their protecting role in protozoal 

infections as well as their specific response to specific 

pathogens (14). 

Earlier observations confirmed that human plate-

lets inhibit the growth of the acknowledged malaria 

parasite, plasmodium falciparum, in vitro whereas a lat-

er observe stated that human platelets kill plasmodium 

in infected human red blood cells and mediate survival 

to infection. In either case, the consequences from both 

research suggested a protective characteristic for plate-

lets only within the early tiers of erythrocytic contami-

nation. Interestingly, this is wonderful from their posi-

tion in cerebral malaria (CM) as platelets are recognized 

to have a negative function and considerably make con-

tributions to the pathogenesis of CM (15). There are 

several reports demonstrating distinct mechanistic roles 

for platelets in using the pathology related to CM. Those 

contradictory unfavorable as opposed to defensive out-

comes of platelets in cm and inside the early stages of 

malaria indicates the complexity of the implicated role 

of platelets in CM. However, a current observe attribut-

ed this complicated position to the timing of platelet 

activation at some point of infection. The results show 

that platelets are activated very early in experimental 

CM (ECM) and result in the extreme segment reaction 

to blood level contamination which in turn limits para-

site increase early submit contamination and protect 

mice from ECM, whereas continued platelet activation 

because the disease progress contributes to ECM associ-

ated irritation (16). 
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Platelets also make contributions to antiviral im-

munity. They come upon and interact with viruses as 

confirmed by using experimental and clinical models of 

viral infections from HIV, influenza virus, dengue virus 

and hepatitis C virus. Platelets display an immediate 

interaction with HIV-1 through different mechanisms 

together with binding, engulfment, and internalization, 

all of which play a position in host defense during HIV-

1 infection, by using proscribing viral spread and proba-

bly by means of inactivating viral debris (17). It became 

shown that supernatants from activated platelets sup-

pressed HIV-1 infection of t cells and that the inhibitory 

hobby was attributed to platelet-derived cxcl4 suggest-

ing that the granule content may exert antiviral pastime. 

In a murine model of lymphocytic choriomeningitis vi-

rus (LCMV) infection, platelets avoided lethal hemor-

rhage with the aid of selling cytotoxic T lymphocyte 

(CTL)-dependent clearance of the virus (18). Animals 

depleted of platelets had reduced viral clearance and 

impaired virus-unique CTL response. The protecting 

immune response of platelets to lcmv was additionally 

tested through stopping splenic necrosis. Some interac-

tions alter morphology and hemostatic properties of 

platelets main to immune-pathological results together 

with thrombocytopenia as seen in dengue contamina-

tion. In the example of dengue virus (DENV) contami-

nation in vitro, now not most effective do platelets bind 

to DENV directly; in addition they release energetic vi-

rions indicating that they are able to actively spread the 

contamination. This illustrates that the stumble upon of 

viruses via platelets are complicated and that both host 

defense and damage can result (19). This complexity in 

platelet-pathogen interactions that result in pathogen 

clearance or host harm depend upon the biologic con-

text and platelet interactions with other host immune 

effectors cells. 

Even though platelets are in general placed intra-

vascular, they can greatly affect leukocyte recruitment 

to areas of inflammation in lots of tissues, but we limit 

our dialogue to lung, pores and skin and kidney as ex-

amples with many overlapping mechanisms. Platelet-

leukocyte interactions were extensively studied within 

the lung, especially throughout each sterile and non-

sterile irritation. Importantly, studies overwhelmingly 

display that platelets appear to play an essential position 

in regulation of lung damage due to granulocyte infiltra-

tion (20). For instance, in a murine model of ovalbumin 

(OVA)-inspired lung infection, depletion of platelets the 

usage of both the busulfan approach and anti-platelet 

serum significantly decreased eosinophil and leukocyte 

recruitment to the lung tissue. Furthermore, this effect 

was determined to be due to loss of p-selection on plate-

lets and no longer on endothelial cells. Thrombocytope-

nia abrogated eosinophil recruitment and it turned into 

handiest restored when mice had been transfused with 

platelets that have been dealt with thrombin after 

which fixed with 1% paraformaldehyde. No longer best 

is the floor receptor p-selection worried in allergic in-

flammation, however the purinergic P2Y1 (no longer 

P2Y12) receptor has additionally recently been impli-

cated in recruitment of leukocytes in allergic infection 

(21). Using precise inhibitors to all purinergic receptors 

on the platelet floor, inhibition of leukocyte and granu-

locyte recruitment changed into most effective found 

with P2Y1 antagonists, displaying specificity and feasi-

ble goals for intervention. Importantly, during allergic 

infection in each rodents and sufferers, there was a 

boom in circulating platelet-leukocyte complexes which 

could lead to elevated infiltration to the lung due to 

platelets binding the infected endothelium main to leu-

kocyte binding and extravasation. Not handiest do 

platelets have an effect on granulocytes in allergic irrita-

tion; they induce activation of dendritic cells at some 

point of allergic infection and probable make contribu-

tions to antigen presentation by using professional anti-

gen supplying cells (APCs) (22). 

In sufferers with atopic dermatitis, a type of allergic 

infection that results in formation of purple patches at 

the skin mediated by IgE, markers of platelet activation 

(PF4, soluble p-selection) are appreciably expanded in 

the blood. Once the skin lesions have cleared, platelet 

interest returns to ordinary degrees. Further, in patients 

with psoriasis, a persistent immune-mediated inflamma-

tory situation of the pores and skin, platelet aggregation 

in reaction to agonist is amplified and extended plasma 

p-selection ranges had been said (23). The use of murine 

fashions of acute and continual pores and skin inflam-

mation, it’s clear that platelets play a position in re-

cruitment of leukocytes main to increased severity of 

those conditions, because of mechanisms regarding p-

selection. In atopic dermatitis platelet depletion showed 

a lower in leukocyte recruitment to the epidermis 

which leads to much less severity of the disease. In fash-

ions of touch dermatitis, a situation involving an in-

flammatory reaction to a chemical allergen immediately 

at the pores and skin, platelets are also liable for law of 

hemorrhage and edema via inflicting leukocyte infiltra-

tion. In both of those allergic skin fashions of infection 



 

Powell et al.: Immuno-Platelets Review 
 

SI 2018; 2018:e0000102 www.bonoi.org 5 (Not for citation) 

platelet p-selection seems to be the maximum important 

issue (24). The findings are similar with cutaneous 

arthus response mediated by using immune complexes, 

which also showed that platelet p-selection performs a 

primary function in leukocyte recruitment. 

Acute kidney injury (AKI) can arise from a couple 

of mechanisms starting from ischemic injury to injury 

from infection. AKI has a high mortality charge, and is 

characterized by using platelet-based neutrophil infil-

tration leading to harm to the organ. Platelet p-selection 

is once more implicated within the recruitment of neu-

trophils to the inflamed kidney. Apparently, it was addi-

tionally proven that neutrophils are required for platelet 

recruitment to inflamed glomeruli. Activated platelets 

can release soluble CD40L and are responsible for about 

ninety 5% of the SCD40L in flow. CD40L is an essential 

cytokine that leads to activation of an extensive spec-

trum of immune cells. Importantly, the receptor for 

CD40L, CD40, exhibits multiplied expression inside the 

injured or infected kidney. It has been shown that the 

interaction of CD40L and CD40 inside the kidney is an 

essential factor in mediating both acute and chronic 

kidney damage (25). 

Platelets are acknowledged to persuade the innate 

immune response through law of each the maturation 

and activation of such innate immune cells as macro-

phages, neutrophils, and dendritic cells. First proven in 

vitro using co-culture studies, platelets can set off matu-

ration of monocytes into macrophages. In addition re-

search has elaborated on specific platelet additives that 

are accountable for differentiation of monocytes to mac-

rophages (26). Even though platelet cytokines inclusive 

of RANTES and IL-1β have been proven to prompt 

monocytes, the chemokine CXCL4 plays a first-rate role 

on this differentiation manner from monocyte to mac-

rophage. While platelets are activated or undergo apop-

tosis they release platelet micro particles (PMPs) which 

could have an effect on macrophage differentiation and 

neutrophil activities. 

Platelets have also been implicated within the mat-

uration and activation of dendritic cells (DCs), indicat-

ing platelets can help bridge the innate and adaptive 

immune structures. Platelets have already been shown 

to recruit DCs through JAM-C/MAC-1 interaction main 

to dc activation (26, 27). Platelets can also result in acti-

vation of naïve DCs through SCD40L after stimulation 

with thrombin. Curiously, another document described 

that platelets want now not be in contact with imma-

ture DCs to prompt them and that SCD40L from plate-

lets was not causative of activation. DCs are taken into 

consideration expert phagocytes and are important in 

bridging the innate and adaptive immune structures (28). 

Maturation and activation of DCs cause presentation of 

antigen to t cells and induction of the adaptive immune 

response. 

The position of platelets in innate immune re-

sponses has been recognized for at the least four a long 

time. But, the function of platelets in adaptive immune 

response is emerging and has now not been surely elu-

cidated. Developing proof shows that platelets and their 

derived merchandise affect adaptive immunity and play 

enormous roles in shaping the immune response (29). 

As an instance, it showed that platelets express purpose-

ful CD154 (CD40L), a molecule vital to the modulation 

of the adaptive immune reaction. 

Platelets no longer only play a function in antigen 

presentation, but also affect T cell responses. The capa-

bility of platelets to participate in T mobile immunity 

turned into investigated upon the invention that acti-

vated platelets express purposeful CD40L as mentioned 

above. An early study showed that platelets through 

CD40L augmented CD8 T cellular responses and en-

hanced protective secondary immune responses towards 

viral contamination. Similarly, platelets promote cyto-

toxic T lymphocyte (CTL) hobby and appear to have 

interaction with CD8 T cells to facilitate the targeting of 

virally inflamed host cells required for viral reservoir 

clearance. Within the absence of platelets at some point 

of viral hepatitis, liver irritation is decreased but viral 

titers are elevated because of lack of CD8 cells (29). In 

the presence of platelets, liver irritation is increased due 

to CD8 mobile infiltration however viral titers are de-

creased. In this acute viral hepatitis mouse model, trans-

fusion of everyday platelets into platelet-depleted mice 

restored CTL accumulation and targeting of virally in-

flamed hepatic cells. 

Platelets also modulate B cell adaptive responses to 

microbial pathogens. As mentioned above, it's miles 

properly mounted that CD40L on activated CD4 T cells 

trigger B cellular CD40 supplying the second signal nec-

essary for T-cellular-based b lymphocyte activation, 

next isotype switching, and B cell differentiation and 

proliferation. This position of platelets in mobilizing B 

cellular humoral immune responses become clearly ob-

served through the usage of the murine CD40L−/− mouse 

model. On this model, transfusion of activated wild-

kind platelets, however now not CD40L−/− platelets, be-

come sufficient to set off B cellular isotype switching. 
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This study also established that depletion of platelets in 

wild-kind mice compromised their capability to mount 

an efficient IgG response (30). A next record also 

demonstrated that adaptively transferred wild-type CD4 

T cells alone into CD40L−/− mice failed to generate green 

B cell germinal center and antibody responses to adeno-

virus, but were able to significantly increase germinal 

middle formation and IgG production upon transfusion 

together with wild-kind platelets. These consequences 

had been discovered beneath proscribing conditions of 

CD4 T cells or antigen dose which resemble the physio-

logical putting at the time of a preliminary antigen en-

counter. But, platelets did no longer add to the mounted 

reaction to high dose adenovirus or upon the transfu-

sion of high quantity of CD4 T cells (31, 32). Together, 

those results may also advise that platelets increase T 

cell-based B cell responses through linking T movement 

and B movement interaction via CD40-CD40L.■ 

 

 

ARTICLE INFORMATION

Author Affiliations: Immunotherapy Research 

Group, Division of Biology and Chemistry 

(DBC), The BASE, Chapel Hill, NC 27510, USA 

(Powell, Alia, and Forman). 

Author Contributions: Forman had full access 
to all of the data in the study and take re-
sponsibility for the integrity of the data and 
the accuracy of the data analysis. 
Study concept and design: Powell, Alia, and 
Forman. 
Acquisition, analysis, or interpretation of data: 
Powell and Forman. 

Drafting of the manuscript: Powell. 
Critical revision of the manuscript for im-
portant intellectual content: Powell. 
Statistical analysis: N/A. 
Obtained funding: N/A. 
Administrative, technical, or material support: 
Forman. 
Study supervision: Forman. 

Conflict of Interest Disclosures: The author 
declared no competing interests of this manu-
script submitted for publication. 

Acknowledgement: None. 

Funding/Support: N/A 
Role of the Funder/Sponsor: N/A 

How to Cite This Paper: Powell C, Alia G, For-
man N. Do Platelets Play Roles as An Immune 
Component? Sci Insigt. 2018; 2018:e000102. 

Digital Object Identifier (DOI): 
http://dx.doi.org/10.15354/si.18.RE061. 

Article Submission Information: Received, 
April 22, 2018; Revised: June 06, 2018; Ac-
cepted: June 22, 2018. ■ 

 

REFERENCES

1. Smyth SS, McEver RP, Weyrich AS, 
Morrell CN, Hoffman MR, Arepally 
GM, French PA, Dauerman HL, 
Becker RC; 2009 Platelet Colloquium 
Participants. Platelet functions be-
yond hemostasis. J Thromb Haemost 
2009; 7:1759-1766. 

2. Yeaman MR. Platelets: at the nexus 
of antimicrobial defence. Nat Rev 
Microbiol 2014; 12:426-437. 

3. Sehgal S, Storrie B. Evidence that 
differential packaging of the major 
platelet granule proteins von 
Willebrand factor and fibrinogen can 
support their differential release. J 
Thromb Haemost 2007; 5:2009-2016. 

4. Italiano JE Jr, Richardson JL, Patel-
Hett S, Battinelli E, Zaslavsky A, 
Short S, Ryeom S, Folkman J, 
Klement GL. Angiogenesis is regu-

lated by a novel mechanism: pro- 
and antiangiogenic proteins are or-
ganized into separate platelet alpha 
granules and differentially released. 
Blood 2008; 111:1227-1233. 

5. Semple JW, Italiano JE Jr, Freedman 
J. Platelets and the immune continu-
um. Nat Rev Immunol 2011; 11:264-
274. 

6. Garraud O, Cognasse F. Are Plate-
lets Cells? And if Yes, are They Im-
mune Cells? Front Immunol 2015; 
6:70. 

7. Ghasemzadeh M, Hosseini E. Plate-
let-leukocyte crosstalk: Linking 
proinflammatory responses to 
procoagulant state. Thromb Res 
2013; 131:191-197. 

8. Gardiner EE, Andrews RK. Platelets: 
envoys at the infection frontline.J In-
fect Dis 2013; 208:871-873. 

9. Cognasse F, Hamzeh-Cognasse H, 
Lafarge S, Delezay O, Pozzetto B, 
McNicol A, Garraud O. Toll-like re-
ceptor 4 ligand can differentially 
modulate the release of cytokines by 
human platelets. Br J Haematol 2008; 
141:84-91. 

10. Berthet J, Damien P, Hamzeh-
Cognasse H, Arthaud CA, Eyraud 
MA, Zéni F, Pozzetto B, McNicol A, 
Garraud O, Cognasse F. Human 
platelets can discriminate between 
various bacterial LPS isoforms via 
TLR4 signaling and differential cyto-
kine secretion. Clin Immunol 2012; 
145:189-200. 

http://www.doi.org/


 
Powell et al.: Immuno-Platelets   Review 

SI 2018; 2018:e0000102 www.bonoi.org 7 (Not for citation) 

11. Hamzeh-Cognasse H, Damien P, 
Chabert A, Pozzetto B, Cognasse F, 
Garraud O. Platelets and infections - 
complex interactions with bacteria. 
Front Immunol 2015; 6:82. 

12. Kraemer BF1, Campbell RA, 
Schwertz H, Cody MJ, Franks Z, 
Tolley ND, Kahr WH, Lindemann S, 
Seizer P, Yost CC, Zimmerman GA, 
Weyrich AS. Novel anti-bacterial ac-
tivities of β-defensin 1 in human 
platelets: suppression of pathogen 
growth and signaling of neutrophil 
extracellular trap formation. PLoS 
Pathog 2011; 7:e1002355. 

13. Claes J, Vanassche T, Peetermans 
M, Liesenborghs L, Vandenbriele C, 
Vanhoorelbeke K, Missiakas D, 
Schneewind O, Hoylaerts MF, 
Heying R, Verhamme P. Adhesion of 
Staphylococcus aureus to the vessel 
wall under flow is mediated by von 
Willebrand factor-binding protein. 
Blood 2014; 124:1669-1676. 

14. Arman M, Krauel K, Tilley DO, We-
ber C, Cox D, Greinacher A, Kerrigan 
SW, Watson SP. Amplification of 
bacteria-induced platelet activation is 
triggered by FcγRIIA, integrin αIIbβ3, 
and platelet factor 4. Blood 2014; 
123:3166-174. 

15. Vanassche T, Kauskot A, Verhaegen 
J, Peetermans WE, van Ryn J, 
Schneewind O, Hoylaerts MF, 
Verhamme P. Fibrin formation by 
staphylothrombin facilitates Staphy-
lococcus aureus-induced platelet ag-
gregation. Thromb Haemost 2012; 
107:1107-1121. 

16. Svensson L, Baumgarten M, 
Mörgelin M, Shannon O. Platelet ac-
tivation by Streptococcus pyogenes 
leads to entrapment in platelet ag-
gregates, from which bacteria sub-
sequently escape. Infect Immun 
2014; 82:4307-4314. 

17. de Stoppelaar SF, Claushuis TA, 
Jansen MP, Hou B, Roelofs JJ, van't 
Veer C, van der Poll T. The role of 

platelet MyD88 in host response dur-
ing gram-negative sepsis. J Thromb 
Haemost 2015; 13:1709-1720. 

18. Vieira-de-Abreu A, Campbell RA, 
Weyrich AS, Zimmerman GA. Plate-
lets: versatile effector cells in hemo-
stasis, inflammation, and the immune 
continuum. Semin Immunopathol 
2012; 34:5-30. 

19. McMorran BJ, Marshall VM, de Graaf 
C, Drysdale KE, Shabbar M, Smyth 
GK, Corbin JE, Alexander WS, Foote 
SJ. Platelets kill intraerythrocytic ma-
larial parasites and mediate survival 
to infection. Science 2009; 323:797-
800. 

20. van der Heyde HC1, Gramaglia I, 
Sun G, Woods C. Platelet depletion 
by anti-CD41 (alphaIIb) mAb injec-
tion early but not late in the course of 
disease protects against Plasmodium 
berghei pathogenesis by altering the 
levels of pathogenic cytokines. Blood 
2005; 105:1956-1963. 

21. Cox D, McConkey S. The role of 
platelets in the pathogenesis of cer-
ebral malaria. Cell Mol Life Sci 2010; 
67:557-568. 

22. Aggrey AA, Srivastava K, Ture S, 
Field DJ, Morrell CN. Platelet induc-
tion of the acute-phase response is 
protective in murine experimental 
cerebral malaria. J Immunol 2013; 
190:4685-4691. 

23. Solomon Tsegaye T, Gnirß K, Rahe-
Meyer N, Kiene M, Krämer-Kühl A, 
Behrens G, Münch J, Pöhlmann S. 
Platelet activation suppresses HIV-1 
infection of T cells. Retrovirology 
2013; 10:48. 

24. Simon AY, Sutherland MR, Pryzdial 
EL. Dengue virus binding and repli-
cation by platelets. Blood 2015; 
126:378-385. 

25. Duerschmied D, Suidan GL, Demers 
M, Herr N, Carbo C, Brill A, Cifuni 
SM, Mauler M, Cicko S, Bader M, 
Idzko M, Bode C, Wagner DD. Plate-

let serotonin promotes the recruit-
ment of neutrophils to sites of acute 
inflammation in mice. Blood 2013; 
121:1008-1015. 

26. Kasperska-Zajac A. Recovery of 
platelet factor 4 (PF-4) and beta-
thromboglobulin (beta-TG) plasma 
concentrations during remission in 
patients suffering from atopic derma-
titis. Platelets 2010; 21:522-524. 

27. Devi S, Kuligowski MP, Kwan RY, 
Westein E, Jackson SP, Kitching AR, 
Hickey MJ. Platelet recruitment to the 
inflamed glomerulus occurs via an 
alphaIIbbeta3/GPVI-dependent 
pathway. Am J Pathol 2010; 
177:1131-1142. 

28. Kaneider NC, Kaser A, Tilg H, 
Ricevuti G, Wiedermann CJ. CD40 
ligand-dependent maturation of hu-
man monocyte-derived dendritic cells 
by activated platelets. Int J 
Immunopathol Pharmacol 2003; 
16:225-231. 

29. Lo SC, Hung CY, Lin DT, Peng HC, 
Huang TF. Involvement of platelet 
glycoprotein Ib in platelet 
microparticle mediated neutrophil ac-
tivation. J Biomed Sci 2006; 13:787-
796. 

30. Vasina EM, Cauwenberghs S, Feijge 
MA, Heemskerk JW, Weber C, 
Koenen RR. Microparticles from 
apoptotic platelets promote resident 
macrophage differentiation. Cell 
Death Dis 2011; 2:e211. 

31. Elzey BD, Sprague DL, Ratliff TL. 
The emerging role of platelets in 
adaptive immunity. Cell Immunol 
2005; 238:1-9. 

32. Chapman LM, Aggrey AA, Field DJ, 
Srivastava K, Ture S, Yui K, Topham 
DJ, Baldwin WM III, Morrell CN. 
Platelets present antigen in the con-
text of MHC class I. J Immunol 2012; 
189:916-923.■

 

 

 

 

 


