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Abstract

The immune function is regarded to be core for protecting the host from the invasion of pathogens such as
viruses, bacteria, fungi, and parasitic protozoa. Inflammation is one of major processes concerned with the immune
function. But inflammation has double-sided character. Proinflammatory mediators of the uncontrolled inflammation
can induce a pathologic process involved in the acute or chronic inflammation. Thus, Regulation of inflammation
is becoming important more and more. Recently, Ebola and other viral diseases have been reported to cause
cytokine storms (the massive overproduction of cytokines by the body's immune system), which are responsible for
many of the deaths with viral pandemics. Because some non-steroidal anti-inflammatory drugs (e.g., indomethacin)
show the toxicity, it is desirable to study on a new non-toxic material that can modulate the excessive increase of
proinflammatory mediators (including nitric oxide, cytokine, and intracellular calcium) and consequently relieve the

cytokine storm caused by viral pandemics.
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Commentary

The innate immune function is known to be one of the most
important for protecting the host from the invasion of pathogens
(e.g., viruses, bacteria, fungi, and parasitic protozoa). Inflammation
is one of major processes concerned with the immune function. But
inflammation has double-sided character. In detail, Gao and Hong
have reported that inflammation in innate immunity is part of the non-
specific immune response that occurs in reaction to harmful stimuli
such as pathologic microbes, damaged cells, irritants, or any type of
bodily injury, with a primary aim of neutralizing infectious agents and
initiating repair to damaged tissue, while the uncontrolled inflammatory
phenomena could be a turning point for the development of acute or
chronic inflammatory diseases [1]. Thus, Regulation of inflammation
is becoming important more and more. Tran et al. have reported that,
although inflammation is an important defense mechanism against
various pathogenic invasions, the complex events and inflammatory
mediators in the uncontrolled inflammation reaction can induce or
sustain a pathologic process involved in different diseases, e.g., sepsis,
asthma, arthritis, atherosclerosis, allergy, the metabolic syndrome, and
auto-immune diseases as well as cancer [2].

Bogdan et al have reported that nitric oxide (NO), a reactive radical
molecule produced from the guanidino nitrogen of L-arginine by NO
synthase, is essential for host innate immune responses to pathogens
such as bacteria, viruses, fungi, and parasites [3]. However, excessive
NO production can result in the development of inflammatory diseases
such as rheumatoid arthritis and autoimmune disorders [4]. Pavel et
al. have reported that cytokines are pleiotropic, low-molecular-weight
proteins that stimulate and regulate the immune responses to infection
and inflammation by binding to cytokine receptors on the cell plasma
membrane [5]. Overproduction of inflammatory cytokines is related
with complications such as sepsis, lung inflammation, rheumatoid
arthritis, and atherosclerosis [6].

Medina et al. have reported that macrophages play an important
role in inflammatory disease through the release of factors such as NO,
reactive oxygen species, cytokines (including chemokines and growth

factors), and prostaglandin mediators involved in the immune response
[7]. Carrithers has reported that innate immune responses mediated by
mononuclear phagocytes represent the initial host response to acute
viral infection and pattern recognition receptors recognize viral nucleic
acid and localized injury signals to initiate proinflammatory responses
and activation of adaptive immunity [8].

Pathogenic oxidative stress with infection results in macrophage
reprogramming with a transient increase of intracellular calcium and
this increased cytosolic calcium, in turn, results in the activation of
calcium-dependent kinases, leading to enhanced proinflammatory
activation [9].

Lamkanfi and Dixit have reported that the therapeutic potential
of inhibiting the proinflammatory caspase-triggered pyroptosis,
a proinflammatory and lytic mode of cell death, in infectious and
autoimmune diseases is raised by the successful deployment of anti-
IL-1 therapies to control autoinflammatory diseases associated with
aberrant inflammasome signaling [10]. Recently, Sordillo and Helson
have reported that the terminal stage of Ebola and other viral diseases
is often the onset of a cytokine storm, the massive overproduction of
cytokines by the body's immune system [11]. According to report of
Sordillo and Helson, the suppression of cytokine release correlates with
clinical improvement in experimental models of disease conditions
where a cytokine storm plays a significant role in mortality [11].

Because some non-steroidal anti-inflammatory drugs such as
indomethacin show the toxicity, it is desirable to study on a new
non-toxic material that can modulate the excessive increase of
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proinflammatory mediators (including NO, cytokine, and intracellular
calcium) and consequently relieve the cytokine storm induced by viral
infection.
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