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A B S T R A C T 

Introduction 

Neutrophils are the specialized phagocytes that counter act external 

stimulus and infectious pathogens. They rapidly approach the site of 

infection and destroy the invading bacteria and other microbes through 

phagocytosis and/or degranulation [1]. Although, degranulation is a 

more rapid technique of killing microbes extracellularly, it is rather 

unspecific and can cause harm to the normal healthy tissues of the host 

[2]. A novel defense mechanism by which neutrophils counteract the 

pathogens is a DNA based web like structures called neutrophil 

extracellular traps (NETs) [3]. They are largely composed of 

decondensed chromatin and other peptides with antimicrobial properties 

[3]. NETs formation can be initiated by a wide range of stimulators 

which includes pathogens and their products along with several chemical 

agents (Table 1) [4]. NETs act by immobilizing various microbes like 

gram positive and gram-negative bacteria, parasites etc. and contribute 

towards enhancement of antimicrobial action of neutrophils. Neutrophils 

via formation of NETs play an important role in several infectious and 

non-infectious diseases, for example gout, ulcerative colitis, chronic 

obstructive pulmonary disease (COPD), etc. [5-7]. However, neutrophils 

can also cause severe damage to the normal healthy tissues due to their 

detrimental capacity, which is observed in various autoimmune disorders 

[8]. Considering the facts available from the literature review, 

interactions between NETs and the pathogens, account for some 

controversial outcomes concerning the specificity of neutrophils.  Here, 

we discuss about some recent insights into the physiology of neutrophils 

and NETs, and their role in different diseases with special emphasis on 

periodontitis. 

 

Neutrophils their morphology and role in innate immunity 

 

Neutrophils are the highly motile, short-lived granulocytes, which act as 

the first line of defense of human body against invading microbes. They 

are terminally differentiated phagocytes which comprise the major 

portion (~ 40-60%) of white blood cell population and play an important 

role in the innate immunity response [9]. Neutrophils along with other 

Neutrophils are an integral part of innate immune response system, abundantly present in blood circulation. 

They are the primary responders to the injury or intruding pathogens in human body. Neutrophils engulf 

infectious microorganisms by the process of phagocytosis, which usually initiates the production of reactive 

oxygen species and adhere the neutrophilic antimicrobial granules with vacuoles containing pathogens. 

Upon activation, neutrophils also render signals for stimulation and maturation of macrophages and 

dendritic cells. They release neutrophil extracellular traps for the suppression of infection and inflammation 

along with other antimicrobial molecules. The antimicrobials that are present in neutrophil extracellular 

traps not only eradicate microbes but also moderately contribute to the pathogenesis of various diseases 

such as destruction of tissue observed in periodontitis. Genetic shortcomings in neutrophils with respect to 

their chemotaxis, migration and phagocytosis become evident as severe forms of periodontitis, thus 

highlighting their role in innate immunity. Therefore, the present review is undertaken to highlight the 

importance of production and release of neutrophil extracellular trap in the regulation of immune reaction 

and its role in periodontal disease. A comprehensive database search was performed to gather all the relevant 

data related to the action of neutrophil and neutrophil extracellular traps in various inflammatory diseases 

with special emphasis on periodontitis. 
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granulocytes are derived from the pluripotent stem cells of the bone 

marrow. They are produced by sequential differentiation of the 

myeloblast cells and further migrates from bone marrow tissues into the 

blood circulation [10]. The neutrophils attack the microbes which 

involves a number of receptors like toll like receptors (TLRs), Fcγ 

receptors etc. [11]. When the pathogen binds to any of these receptors, it 

activates the neutrophils to entrap the microorganism within a vacuole 

called as phagosome. The enzymes present in the neutrophil are then gets 

released to destroy the microorganism [12].  

 

Table 1: Factors which stimulates the formation of NETs. 

MICROBIAL FACTORS CHEMICAL FACTORS 

A. fumigates δ-Toxin from S. epidermidis 

C. albicans Antibodies 

C. gattii Calcium ions 

C. neoformans Glucose oxidase 

E. bovis GM-CSF +C5a 

E. faecalis GM-CSF + LPS 

E. coli Hydrogen peroxide 

H. influenza Interferon-α + C5a 

H. pylori Interleukin-8 

K. pneumonia LPS 

L. lactis M1 protein 

L. amazonensis donovani/major/chagasi Nitric oxide 

L. monocytogenes Phorbol-12-myristate-13-acetate (PMA) 

M. haemolytica PMA + ionomycin 

M. tuberculosis/canetti Platelet activating factor 

S. marcescens TLR-4 

S. flexneri TNF-α 

S. aureus  

S. dysgalactiae  

S. pneumonia  

Y. enterocolitica  

 

The morphology of neutrophils is characterized by presence of lobulated 

nucleus and granules. Due to the presence of multiple lobules in their 

nucleus, these cells are often called “polymorphonuclear”. The granules 

present in the neutrophils are vesicles filled with specific contents, 

depending on which these granules are further classified into primary 

(contains cathepsin G, myeloperoxidase), secondary (contains 

lactoferrin, matrix metalloproteinase-8) and tertiary group (contains 

gelatinase, matrix metalloproteinase-9) [10, 13]. Neutrophils usually 

exist in an inactive state in the healthy human blood. They can get 

activated by various factors like microbial products and cytokines or 

chemokines e.g. granulocyte macrophage colony stimulating factor 

(GM-CSF), interleukin-8 and interferon-γ, and tumor necrosis factor-α 

(TNF-α) [9]. 

 

Upon activation, neutrophils entrap the microbes and turn them into 

phagosomes, where two events which are required for antimicrobial 

activity take place. Initially, the preformed nicotinamide adenine 

dinucleotide phosphate (NADPH) oxidase subunits adhere at the 

phagosomal membrane and transfer the electrons for the formation of 

superoxide anions [14]. Further, these superoxide anions rearrange and 

forms dioxygen and the hydrogen peroxide molecules. Altogether, 

dioxygen, superoxide anions, and hydrogen peroxide are called the 

reactive oxygen species (ROS) [15]. Now, the granules fuse with the 

phagosome, exposing the pathogen to large concentrations of ROS, 

along with different lytic enzymes like proteases, phospholipases etc. 

which are collectively responsible for their antimicrobial action [16]. 

 

Neutrophil extracellular traps  

 

NETs are comprised of a DNA back bone decked up with several histone 

proteins along with granular peptides. They are produced from activated 

neutrophils by the process named NETosis. Production of NETs 

accompanies the generation of higher levels of antimicrobial molecules 

that kill microbes [17, 18]. NETs production is not followed by apoptosis 

process because the formation of NETs starts within 10-15 minutes after 

the cellular activation as compared to the apoptosis process [3]. 

Formation of NETs has been reported in various species like humans, 

mice, cats, chinchillas, fish, rabbits, chickens, horses and cows [3, 19-

31]. 

 

I NETosis 

 

Till date, two mechanisms of NETs production viz. suicidal and vital 

NETosis have been reported (Figure 1). Suicdial Netosis is the primary 

route of NETs formation characterized with slow lytic cell death 

mechanism. It involves the change in characteristic lobulated structure 

of nucleus which leads to the rupture of nuclear membrane, but the 

plasma membrane remains intact [32]. The decondensation of chromatin 

takes place in the cytoplasm where granular proteins get combine with 

DNA and histones.  Afterwards, NETs are released into the extracellular 

space subsequent to the rupture of plasma membrane. Suicidal NETosis 

is a slow process and it may take up to 2-4 hours after stimulation. This 

process was earlier considered to be initiated by ROS and NADPH 

oxidase [33]. However, the exact mechanism for the involvement of 
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ROS in NETs formation is yet to be understood [34, 35]. It is an 

important fact that suicidal NETosis is not similar to necrosis and 

apoptosis processes. Suicidal NETosis does not involve caspase enzyme 

unlike the apoptosis. Furthermore, the morphological changes during 

these processes are entirely different [36]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Suicidal NETosis vs Vital NETosis. (A-C) Vital NETosis: Live S aureus induce rapid NET release. For gram-negative bacteria, NETs are induced 

via Toll-like receptor (TLR) 4 activation of platelets followed by direct neutrophil-platelet interaction via CD11a, whereas both complement receptor 3 and 

TLR2 are required for gram-positive infection. NETs are released via nuclear budding (D-F) Suicidal NETosis occurs following stimulation by PMA through 

activation of protein kinase C and the raf–mitogen-activated protein kinase (MEK)–extracellular signal-regulated kinase (ERK) pathway. NADPH assists 

in the translocation of neutrophil elastase from cytosolic granules into the nucleus where it aids in chromatin breakdown via histone cleavage. MPO is 

required for chromatin and nuclear envelope breakdown and granular mixing within the NET vacuole. Following 120 minutes of intracellular NET formation, 

the neutrophil outer membrane ruptures, and the mature NET is extruded. 
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The second strategy, called vital NETosis. It is a rapid process, 

undertaken by a small number of neutrophils. This pathway begins with 

the detachment of nuclear membrane followed by the decondensation of 

chromatin. Neutrophils apparently release their vesicles which hold the 

antimicrobial proteins and decondensed chromatin into the extracellular 

space. This method takes place quickly with 5-60 min as compared to 

that of suicidal NETosis [3, 37]. It has also been reported that there is 

another mechanism of NETs formation by the release of mitochondrial 

DNA [38]. The remaining anuclear neutrophils still maintain their ability 

of chemotaxis and phagocytosis due to the expression of an apoptotic 

inhibitor protein, survivine. Mature neutrophils are able to produce 

survivine after the stimulation from GM-CSF [39-41]. 

 

II Morphology of NETs  

 

NETs comprise of stacks of modified forms of nucleosomes 

approximately 17 nm of diameter. Nucleosome is a subunit of chromatin, 

composed of DNA wrapped around the histone proteins [42]. NETs 

contains the globuli (30-50 nm diameter) filled with several cathelicidin 

peptides along with DNA and histone proteins [43]. When the NETs are 

treated with DNase enzyme, they are degraded, but when they are treated 

with proteases enzymes, they retain their structural integrity. This infers 

that the DNA constituents present in the NETs are of more significance 

in maintaining the composition of NETs than the protein component [3]. 

The NETs found in murine are different from that found in human as the 

globuli found in the murine NETs were closely packed which also 

covered the entire surface [44].  

 

III Molecular mechanism of NETs production 

 

NETs formation is a continuous process which involves various steps:  

1. ROS generation via activation of the NADPH-oxidase enzyme;  

2. decondensation of chromatin due to the replacement of arginine 

amino acid with that of citrulline (deimination);  

3. transfer of neutrophil elastase and myeloperoxidase from the 

granules to the nucleus;  

4. disruption of cytoplasmic membrane and release of chromatin into 

the extracellular space (Figure 2) [45]. 

 

Involvement of ROS in production of NETs has been observed in the 

patients suffering from chronic granulomatous disease [46]. Mutation in 

NADPH oxidase subunits results in the formation of malformed enzyme 

complex which is unable to synthesize ROS. People with such mutations 

are more prone to suffer from recurrent lifelong infections [46-48]. The 

web-like network of the NETs operates by trapping the infectious 

pathogens and preventing their movement inside the tissues, thus 

subsequently inactivating the pathogens and eventually removing them 

out.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: NETosis is initiated by binding of neutrophil surface receptors (R) to microbes or microbial breakdown products, inflammatory stimuli, or 

endogenous inducers. Binding to receptor(s) (exemplified in diagram as R1 and R2) induces endoplasmic reticulum calcium store release and opening of 

membrane channels that lead to cytoplasmic calcium increases. Elevated calcium stimulates PKC activity, phosphorylation of gp91phox, and assembly of 

functional NADPH oxidase, leading to ROS and NO production. Morphological changes observed during NETosis include breakdown of nuclear and 

granule membranes and the mixing of nuclear, granular, and cytoplasmic contents. Proteolytic cleavage of histones may initiate before nuclear breakdown 

and contribute to chromatin decondensation. A rupture in the plasma membrane allows the release of extracellular chromatin traps. 
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IV Antimicrobial activity of NETs 

 

Production and the release of NETs take place at a very crucial position, 

as these traps hinder other important functions of the neutrophils like 

chemotaxis and phagocytosis. Depending upon the type of stimulus, the 

neutrophils may or may not survive after the NETs release and may lose 

their functional capabilities [10]. The most evident in vivo function of 

NETs in higher organisms is to fight against invading pathogens.  NETs 

are successful against the gram-negative and gram-positive bacterias (E. 

coli, S. flexneri, S. aureus etc.) and also effective in combating against a 

wide variety of pathogens like the intracellular parasites such as T. gondii 

and fungi such as C. albicans [49, 50]. As the NETs are large 

extracellular structures, it is reasonable that they are efficient in 

destroying the pathogens which are much larger than the neutrophils 

itself. 

The antimicrobial activity of NETs includes two main stages: 

 

i Trapping and immobilization of microbes to check their 

dissemination 

 

NETs have been suggested to show the antimicrobial activity due to their 

ability to physically adhere to the invading pathogens and trap them, 

which is supported by direct high-resolution imaging evidences of 

microbial capture, in case of several different pathogens [51]. The 

preliminary analysis of NETs using electron microscopy and 

immunofluorescent imaging techniques confirmed their capability to 

adhere to the microbes like S. aureus, S. typhimurium and S. flexneri 

after their stimulation [3]. 

 

ii Destruction of pathogen by the antimicrobial enzymes present 

in NETs 

 

There are some controversies about the antimicrobial activity of NETs. 

Proteases, antimicrobial enzymes, various types of histones and DNA 

form a part of NETs and contribute toward direct antimicrobial effects. 

Histones have antibacterial action but under what conditions they were 

present outside the nucleus is still unclear. Conventionally, neutrophils 

act by the phagocytosis, but when cytochalasin D is used to inhibit 

phagocytosis, they still maintained their antibacterial activities [3, 52]. 

Hence, NETs have their own ability to destroy the microbes. 

 

Neutrophil extracellular traps in infection and autoimmune 

diseases 

 

NETs prevent the dissemination of infection by localizing the high 

concentration of antimicrobial agents at infection site [14]. In vitro and 

in vivo experiments show that both the gram positive and gram-negative 

pathogens are able to stimulate the formation of NETs either by suicidal 

or by vital NETosis. Besides phagocytosis and entrapement, the active 

components of NETs can also neutralize the virulence factors of 

pathogens [3, 23, 53]. NETs are able to combat the fungal infections 

effectively. Candida albicans is a eukaryotic pathogen and it causes 

candidiasis infection in human beings, activates the production of NETs.  

Both the yeast and hyphal form cells are more prone to destruction by 

NETs [52]. The antimicrobial protein, calprotectin is involved in 

neutralizing A. nidulans and prevent its further dispersal. It also showed 

that calprotectin deficient mice are more prone to aspergillosis infection. 

Thus this protein appears to be one of the promising factors involved in 

fungal clearance [42, 46]. C. parapsilosis, a fungal pathogen that causes 

hematogenously disseminated disease in premature neonates has an 

escape plan from NETs mediated evasion. C. parapsilosis even after 

endocytosized by endothelial cells remained alive, multiply 

intracellularly and eventually burst out of the host endothelial cell [54]. 

 

Above facts paved the foundation of antibacterial and antifungual effects 

of NETs at some extent.  NETs also express antiviral factors, such as α-

defensin, but the involvement of NETs in antiviral responses remains 

unclear. NETs capture human immunodeficiency virus (HIV)-1 and 

promote HIV-1 elimination through myeloperoxidase and α-defensin 

[55]. Neutrophils in fact perceive HIV-1 by Toll-like receptors (TLRs) 

TLR7 and TLR8. The role of TLRs is to recognize viral nucleic acids. 

TLR7 and TLR8 induces the production of reactive oxygen species that 

trigger NET formation. This process leads to NET-dependent HIV-1 

elimination [55]. Various studies depict the imperative role of NETs 

formation in respiratory infections. Influenza virus is able to initiate the 

activation of neutrophils and subsequent stimulation of NETs 

production. Once released, NETs damage the microvascular bed along 

with the virus mediated destruction of alveolar epithelium and cause 

acute respiratory distress syndrome. Therefore, therapy involving the 

inhibition of neutrophil mediated antimicrobial enzymes or destructive 

molecules will be more appropriate to decrease the severity of influenza 

pneumonia [56]. A recent study reported the pathogenomic role of NETs 

in Acute viral bronchiolitis, caused by Respiratory Syncytial Virus 

(RSV). It is the most common respiratory illness in children along with 

influenza. RSV fusion protein was able to induce NET release in a 

concentration-dependent fashion with both neutrophil elastase and 

myeloperoxidase expressed on DNA fibers [84]. 

 

The prospective role of NETs in the elimination of parasites was also 

considered. NETs form an area that actually contains the microbes but 

does not kill it. The exact mechanism behind this host threat interaction 

is yet to be understood. The formation of NETs has been observed after 

the stimulation with Leishmania species [57]. The protozoan L. 

mexicana parasite causes chronic non-healing cutaneous lesions in 

humans and mice with poor parasite control. Parasite sequestration by 

neutrophils is responsible for disease progression in mice [58]. NETs 

have been also found in the blood circulation of patients infected with P. 

falciparum [59]. In addition to the antimicrobial properties, NETs have 

important role in the pathogenesis of various disease conditions. The 

interaction of platelets with neutrophils during sepsis triggers the release 

of NETs. The circulating NETs can injure the endothelium as the 

histones bind to the endothelial surface where they encourage platelets 

aggregation and platelet dependent thrombin generation. Concurrently, 

scaffolds are being formed in the circulation due to the presence of 

chromatin fibers. These effects led to thrombosis, which causes 

resistance in the blood circulation. This suggest that NETosis may 

acutely increase the risks of deep vein thrombosis (DVT) [60]. Thomas 

GF et al., showed a important link between the cancer and pathogenesis 

of DVT.  This study suggested that tumor factor expressed on tumor 

microparticles contributes to the increased incidence of cancer 

associated venous thrombosis in mice in vivo [61]. Contradictory results 

have been found while studying the role of NETosis in cancer, which 

needs to be further investigated. It was suggested that NETs may entrap 

the circulating tumor cells and increase their adhesion to the remote 

organ sites, thus promoting metastasis. However, the neutrophil elastase 

enzyme which is the main component of NETs appears to have the 
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capacity to improve tumor cell proliferation. Release of NETs in 

enhancing the autoimmune response is under investigation [62].  

 

NETs are the potent triggers of inflammation in autoimmune skin 

diseases, wherein the microbes may use NETs to veil themselves from 

the adaptive and innate host immunity [63]. Formation of NETs is 

involved in the pathogenesis of vasculitis, systemic lupus erythematosus, 

rheumatoid arthritis etc [64, 65, 66]. NETs play a prominent role in the 

pathogenesis of gout via forming aggregates that densely pack the 

monosodium urate (MSU) crystals. They further trap and degrade the 

various pro-inflammatory mediators by intrinsic proteases. Aggregated 

NETs resemble early stages of the typically large MSU deposits and 

depicts the pathophysiological structure of gout [6]. 

 

Ulcerative colitis (UC) is a major form of inflammatory bowel diseases. 

UC is caused by an inappropriate immune response to the commensal 

microorganisms living in the gastrointestinal tract, collectively termed 

as gut microflora. NETs and the several proteins that play a part in innate 

immunity are all increased in amount in the morphologically normal 

colon mucosa from the patients suffering from UC. The increased 

amount of these antimicrobial compounds points to the stimulation of 

the innate immune system and its importance in the etiology of UC 

[7].From the insight of the evidences postulated above, it can be 

concluded that NETosis mechanism can cause both beneficial and 

harmful effects. Despite the valuable function of preventing the 

infection, NETs production participates in the pathogenesis of several 

diseases, including inflammatory and autoimmune disorders. Thus 

NETosis can cause unfavorable results, when it occurs in an improper 

localization or at the wrong time. 

 

Neutrophil extracellular traps in periodontal disease 

 

Periodontitis is a chronic inflammatory condition, which affect the 

integrity of tooth supporting tissues. Periodontal diseases are one of the 

major causes of tooth loss in the developed countries [67]. Clinical 

presentation of periodontitis is marked with destruction of the supporting 

tissues which mainly occurs due to the abnormal inflammatory response. 

Although bacteria contribute to the harmful immune response, but tissue 

damage is predominantly caused by the response of host [68]. As 

periodontal disease progresses and the gingival crevice deepens to 

become a periodontal pocket, the microenvironmental conditions 

become more anaerobic, further aiding the growth  of  obligate anaerobic  

bacteria [69]. The severity of periodontitis is characterized by the 

formation of pockets, clinically estimated by the probing technique. 

Differential diagnosis of periodontitis is difficult because of widespread 

presence of microbes in sub-gingival flora [70].  

 

Neutrophils are the first immune response cells to act against gingival 

infection [71]. Neutrophils express their antibacterial activity. ROS, 

lipopolysaccharide (LPS) and chemokine, CXCL8 act as possible 

inducers of NETosis in the gingival crevice [3, 16]. Clinical and 

histological examination of gingival tissues and crevicular exudate from 

patients suffering from chronic periodontitis confirms the presence of 

NETs in abundance at the site of inflammation. NETs trap the crevicular 

microbes and prevent their adhesion to the gingival tissue. Gingival 

crevicular samples from chronic periodontitis patients show significantly 

higher levels of NETs and analysis of the pocket epithelium biopsies also 

show the presence of NETs [72]. These data are corresponding to those 

formerly presented by Buchanan et al., in the in vivo assessment of 

abscess exudates from group A. streptococci infections in mice, and in 

human mixed bacterial infection [3, 22]. The immune response occurs 

during periodontitis is rather complex; primarily an innate immune 

response mounted  within  the  host  tissues  at  the  site  of  infection and 

ultimately resulting in the activation of acquired immune response and  

a  subsequent  increase  in  antibodies  against pathogen  found  in  the  

gingival crevice or periodontal pocket [68]. At first, this response shows 

protective function and helps in the phagocytosis of pathogens and 

prevents their dissemination. The importance of neutrophils for the 

maintenance of periodontal health can be observed in patients with cyclic 

neutropenia in which periodontal inflammation and destruction are 

associated with diminished number of peripheral neutrophils [73]. 

However, the host inflammatory response can also lead to a destructive 

‘hypersensitivity reaction’ which occurs through the release of reactive 

oxygen species (ROS) and degradative proteolytic agents such as matrix 

metalloproteinases (MMPs) and serine proteases especially neutrophil 

elastase [16]. Antimicrobial enzymes like neutrophil elastase present in 

the granules may also damage contiguous cells and tissues [74].  Also, 

ROS produced by neutrophils can inactivate protease inhibitors such as 

α-1 antitrypsin (A1AT), which protects tissues from enzymes of 

inflammatory cells, especially neutrophil elastase, but the concentration 

of A1AT may rise in the infection [75, 76]. Peripheral neutrophils from 

periodontitis patients have been found to be hyper-reactive with regards 

to ROS generation, and unstimulated neutrophils have higher levels of 

active elastase and IL-1β than peripheral neutrophils from healthy 

individuals [77, 78]. Numerous in vitro studies have reported that the 

hyperreactivity of neutrophils in the patients suffering from chronic 

periodontitis may cause an excess release of proteolytic enzymes and 

formation of ROS thus aggravating periodontal tissue destruction [79, 

80]. 

 

The activity of neutrophils within the periodontal crevice, and its 

interaction with the pathogens and their role in NETs formation are of 

huge importance [81]. Dysfunctions in physiological processes like 

chemotaxis, phagocytosis and superoxide production associated with 

bactericidal activity of neutrophils is associated with periodontitis [82]. 

As it involves both the protective and destructive elements, which may 

be proactively modified by immune resistant pathogens [83].  

 

Conclusion 

 

Neutrophils are the specialized phagocytes which plays an essential role 

in the defense mechanism against invading pathogens. Upon stimulation, 

they move towards the site of inflammation and they destroy intruding 

microbes. Recently, a novel approach of neutrophils action against the 

invading pathogens has been discovered. NETs are a new innate immune 

mechanism for microbial inhibition, which are released from the 

neutrophils. This provides a mechanism by which innate cells can “fight 

back” or, interfere with bacterial virulence factors extracellularly. NETs 

act as an effective tool that primarily shields the body from severe 

infections, but if overproduced, the NETs may provoke some 

autoimmune disorders, vascular diseases and cancer metastases.  

 

Patients with abnormal genetic makeup with respect to the normal 

antimicrobial activities of neutrophils will suffer from severe forms of 

periodontitis. Pathogenesis of periodontitis involves NETosis. The 

antimicrobial wall is supposed to function in two ways: as a frontier 
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phagocytic molecule and as a robust secretary structure (ROS and 

bacteriocidal proteins). NETs may proliferate tissue destructive 

mechanisms in susceptible individuals rather than provide protection on 

other hand, release of host-derived DNase may play an important role in 

the digestion and elimination of neutrophil extracellular traps within 

tissues. Differentiation between the host and microbial DNA is 

necessary for NETs evasion mechanism and the potential antimicrobial 

activity. Even though the presence of several facts certifies the important 

role of NETs in periodontitis but some beads are still missing from the 

string such as, the structural organization, characteristics and practical 

significance of the NETs in response to periodontitis. Hence, it is 

imperative to upgrade the knowledge regarding the mechanisms 

underlying the production and degradation of NETs and its association 

with periodontitis. 
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