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Abstract

Neutrophils are a crucial part of the innate immunity. Initial
immune responses against pathogens are primarily neutrophil
mediated. Neutrophil extracellular traps (NETs) are expelled
following neutrophil stimulation. This process, -called
NETosis, can be highly protective. However, its’ non-specific
nature results in upregulation of local pro-inflammatory
stimuli and often in tissue injury. NETosis has been suggested
to participate in the pathogenesis of many immune-mediated
diseases, including systemic lupus erythematosus (SLE),
rheumatoid arthritis (RA) and psoriasis. Recently, a
phytochemical isolated from ginger root was reported to
inhibit NETosis and reduce levels of plasma NETs when
administered orally to humans and mice.
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L INTRODUCTION

Neutrophils are cells specialized to participate in the
initial immune response against pathogens[l1]. These
granulocytes exert their defensive role through
phagocytosis, and production of cytokines or reactive
oxygen species. In case of neutrophil stimulation, neutrophil
extracellular traps (NETs) are expelled[2]. This process,
called NETosis is accompanied by release of granule-
components and subsequent exertion of anti-microbial
functions against bacteria, viruses, and fungi[3]. While its’
effect can be highly protective against pathogens, its’ non-
specific nature results in upregulation of local pro-
inflammatory stimuli and potential tissue injury.
Interestingly, prolonged NETosis phenomena can mediate
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breaks in tolerance of adaptive immunity components and
lead to autoantibody production[4]. On the other hand,
autoantibodies induce NETosis, thus establishing a feed-
forward loop[5].

Subsequently NETosis has been suggested to
participate in the pathogenesis of many immune-mediated
diseases, including systemic lupus erythematosus (SLE)[6],
rheumatoid arthritis (RA)[7] and psoriasis[8]. For instance,
NETs have been measured increased in circulatory of
patients diagnosed with SLE, have been suggested to
associate with autoantibody production, and have been
aimed as potential targets of new drugs for the disorder.
While development of such targeted therapies has been the
subject of thorough research[9], there have been reports of
natural herbs exhibiting the capacity to attenuate NETosis
and combat pro-inflammatory conditions[10].

Recently,  researchers  suggested that a
phytochemical isolated from ginger root, the 6-gingerol,
when administered orally to humans and mice inhibited
NETosis and reduced levels of plasma NETs[11].
Specifically, neutrophils were isolated from healthy controls
and were stimulated using PMA, or anti-RNP complex, or
antiphospholipid syndrome IgG. The ginger solution
significantly inhibited NETs production in all scenarios.
Intriguingly, when ginger supplements were administered
orally to a mouse model of antiphospholipid syndrome
blood NET levels and thrombi were significantly reduced.
Researchers also examined the effect of ginger consumption
on a SLE mouse model and found that post-treatment anti-
dsDNA and total IgG antibodies were inhibited. Finally,
ginger supplements were also consumed by healthy
participants. NETosis by ex vivo stimulated cells and blood
NET levels were also hindered.
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Interestingly, ginger components have been
suggested to inhibit PDE activity[12] and thus reduce
immune-mediated cell responses. PDE antagonism leads to
accumulation of cAMP intracellularly. PDE4 inhibitors
been developed over the last decades and have successfully
been used to manage inflammatory-mediated diseases, such
as the psoriatic disease[13]. One such example is apremilast
which has been FDA-approved for psoriasis and psoriatic
arthritis. Whether ginger-mediated inhibition of NETosis
both in mice and humans is mainly attributed to this PDE-
hampering effect remains to be seen in future research.

II. CONCLUSION

Ginger components seem to effectively restrict the
NETs activity. Significantly, observations have now been
made in both murine models and humans. Research to assess
ginger administration in NET-mediated autoimmune
diseases is warranted.
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