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[Review Article]

Inflammasome and allergic diseases
-Immunopharmacological point of view

Miki Kawada*! and Hiroichi Nagai*!

Abstract

1. The inflammasomes are multimeric protein complexes which play a role in host defense against infection with
microorganisms and dangerous stimuli as innate immune system receptors and sensors. When they are activated,
inflammation is caused by the activation of caspases, production of inflammatory cytokines (interleukin-1  and IL-18)
and induction of pyroptosis. This inflammation system, sometimes leads to chronic inflammatory diseases. Therefore,
the inflammasomes play a double-edged sword in health and diseases.

2. Numerous basic and clinical medicinal studies strongly suggest a link between NLRP3 inflammasome processes and
development of allergic diseases. The studies indicate that NLRP3 can modulate the Th1/Th2 balance and promote the
inflammatory factors, thereby contributing to allergic asthma and rhinitis. As for the role of NLRP3 in atopic dermatitis,
it is still unclear.

3. Much effort has been made to find potential therapeutics for allergic diseases targeting the NLRP3 inflammasome.
Recent studies revealed the possible application of some drugs including Tranilast, Oridonin, RRx-001, CY-09,

MCC950, OLT1177 and some natural products for treating allergic diseases.

Keywords : Allergic asthma, Allergic rhinitis, NLRP3 Inflammasome, Tranilast, Th2 inflammation
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1. Introduction

The inflammasomes are innate immune system receptors
and sensors that detect infection- or stress-associated
stimuli. A multimeric protein complex assembles in
response to a diverse range of pathogen- associated or
danger-associated molecular patterns (PAMPs or DAMPs).
So far, the latest research on inflammasomes indicates 9
kinds consisting of protein including nucleotide- binding
domain leucine-rich repeat and pyrin domain containing
receptor (NLRP) 1, NLRP2, NLRP3, NLRP6, NLRP7,
NLRP9, NLRP10, NLRPI2 and caspase recruitment
domain (CARD) 8 in terms of their structural and
assembling features, signaling transduction and molecular
activation mechanisms (Xu 2024).

When inflammasomes have been activated, inflammatory

caspases promote the maturation of the cytokines
interleukin-1 8 (IL-1 8 ) and IL-18.

Simultaneously, it induces a lytic type of cell death that
is known as pyroptosis. The pyroptosis is an inflammation-
related cell death program, that is different from other types
of cell death including apoptosis, autophage and necrosis.
It plays an important role in host defense against infection
with microorganisms and inversion of other toxic
environmental substances. On the other hand, recent
research indicates that pyroptosis is associated with
inflammatory diseases through the activation of
inflammasome.

Therefore, the inflammasomes play a double-edged
sword in health and diseases through pyroptosis as indicated

in Table 1.

Table 1. The role of inflammasome in health and diseases

Host defense

Disease

Innate immunity
Pyroptosis,
Autophagy,
Caspase 1,

IL1B,

IL-18

Chronic Inflammation
Cancer, Type 2 Diabetes,
Allergy,

Acute myocardial
infarction,

Gout,

Atherosclerosis,
Alzheimer Dementia,

Rheumatoid Arthritis

Many studies have indicated results that certain types of
inflammasome play an important role in the development
and progression of various chronic diseases, such as gout,
atherosclerosis, allergic diseases and metabolic syndromes
including diabetes, cancer and several cardiovascular
diseases.

The accumulated data indicates the most important
inflammasome in immune response, allergic diseases and
other chronic diseases is NLRP3 (Sharma, 2021).
Therefore, we have focused on the research of the role of
NLRP3 in allergic diseases aiming to detect the value of
NLRP3 as a target molecule of therapeutics. The systemic
literature research was performed in the PubMed database,
which was terminated at the end of July 2024. There are
167 hits in Pub-Med when used

allergic diseases” was used as a key word. Additional

“inflammasome and

relevant articles were identified from the bibliographies,
and from our own archives. Methods and findings of the

studies were critically reviewed.

2. Roles of inflammasomes in allergic diseases

Immunoglobulin E (IgE)-mediated allergic diseases are
mainly caused by allergic inflammation due to T helper 2
(Th2) cells polarized immune responses and modified by
genetics, environment, microbiome, and innate immune
responses. When the allergens penetrate into the mucosal
barrier, epithelial cells release some kind of cytokines
including IL-33, IL-25, and thymic stromal lymphopoietin
(TSLP) that activate Th2 cells and innate lymphocyte 2
cells (ILC2). The activation of ILC2 cells is one of the
responses as a barrier function in innate immune response.
Then, activated Th2 and ILC2 cells produce type 2
cytokines (IL-4, IL-5, IL-9, IL-13) leading to acquired
immune responses resulting in allergic reactions.

During the above initiation process of allergic response,
allergen exposure causes two-steps activation (priming and
assembly) to form active NLRP3 inflammasomes. The
priming step has long been regarded as an essential stage

for the assembly of an active NLRP3 inflammasome. Then,
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the inflammasomes activation triggers caspase- 1 activation,
leading to the cleavage of pro-inflammatory cytokines (IL-
18 and IL-18). This process induces pyroptosis and
initiates or amplifies allergic inflammation. The above data
from in vitro experiments accelerated the studies in humans.
Tsang et al. (2021) strongly suggest a link between NLRP3
inflammasome processes and development of allergic
diseases.

This evidence has been confirmed by investigations of
animal model studies. Numerous investigations implicate
the critical role of NLRP3 inflammasomes, IL-1 3 and IL-
18 in the development and exacerbation of allergic diseases
in mice. Table 2 is the summary of animal models
investigating the role of inflammasome in allergic asthma,
rhinitis and dermatitis.

Many studies have revealed the important role of

inflammasomes in neutrophilic steroid resistant asthma in

mice. In addition, the role of IL-13 and IL-18 in
neutrophilic asthma has been clearly shown in gene
deficient mice or cytokine inactivated mice. Maetal. (2021)
have indicated that inhaled house dust mites (HDM)
promote NLRP3 inflammasome activation in the lungs and
specifically induce the maturation of caspase-1 and IL-1 3
in alveolar macrophages. In the experiment employing
Nlrp3-mutant mice, NLRP3 promotes the inflammatory
response and pathogenesis in HDM-induced allergic
asthma in an inflammasome- dependent manner. Their data
confirmed that the inhaled allergens promote inflammatory
response via NLRP3 inflammasome in the lungs, leading
to allergic asthma. HDM must be a dangerous signal to
activate NLRP3 inflammasome.

In addition, Liu et al. (2023), Cheng, et al. (2023) and
Wang (2024b) et al. have also demonstrated that NLRP3

inflammasome plays an important role in the development

Table 2. Summary of animal models investigating the role of NLRP3 inflammasome in allergic discases

Model system

Asthma

HDM (NIrp3-mutant mice) , OVA + RSV infection

OVA +LPS (neutrophil, mucinl)
OVA (obese mice) , OVA (Balb/c mice)
OVA (IL-18-deficient C57BL/6 mice)

HDM (Balb/c mice)

Allergic OVA +Alum (
rhinitis OVA + virus +Alum (

Balb/c mice), OVA+Alum (Tet2 -/-mice)

Balb/c mice)

OVA-+ LPS+Alum (Balb/c mice)
OVA + PM2.5 +Alum (Balb/c mice)

MC903(Calcipotriol, Balb/c mice)
Balb/c mice)

Atopic
dermatitis DNFB (

HDM(House dust mite), OVA(Ovalbumin), RSV (respiratory syncytial virus)

and exacerbation of neutrophilic inflammation in mice and
human asthma. Interestingly, Hur et al. (2021) have
reported that obesity is one of the factors for exacerbation
of asthma in mice through the activation of NLRP3
inflammasome and neutrophils. Moreover Hoffman et al.
(2010), Yamagata et al. (2008), Sawada et al. (2013),
Mahmutovic et al. (2018), Chen et al. (2022) and Zheng et
al. (2023) demonstrated the role of cytokines including IL-1
B ,IL-18 andIL-33 resulted from inflammasome activation,
in murine asthma and airway hyper-responsivity models.

Furthermore, there is some clinical data to support the

above results indicating the participation of inflammasome
in severe asthma. Radzikowska et al. (2023) have reported
that rhinovirus infection in patients with asthma leads to
excessive inflammasome activation. Other studies also
indicate the exacerbation of asthma through the activation
of inflammasome due to virus infection (Malinczak, 2021,
Jeong, 2023).

Consequently, theabovedataindicatestheinflammasome,
in particularly NLRP3, plays an important role to develop
and exacerbate severe allergic asthma.

Regarding the role of inflammasomes in allergic rhinitis,
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studies showed that NLRP3 inflammasome is activated in
the nasal mucosa of both patients and mice by allergic
stimuli. Yang et al. (2020) demonstrated that in NLRP3-
gene deficient mice, nasal inflammation and mucosal
damage had attenuated compared with wild-type animals.

Moreover, Hu et al. (2021) showed that the depletion of
macrophages led to decrease in IgE levels, and release of
IL-18 by NLRP3-mediated pyroptosis. Then it induced
Th1/Th2 differentiation in allergic rhinitis models. This
comprehensive study reveals the critical role of NLRP3-
mediated immune- modulation and macrophage pyroptosis
in the regulation of Th1/Th2 homeostasis in ovalbumin-
induced murine allergic rhinitis.

Zhou et al. (2022 a, b) have also indicated that NLRP3
inflammasome plays an important role in allergic upper
airway inflammation by activating the macrophage's
pyroptotic cell death and releasing inflammatory mediators
to local tissues in experimental mouse rhinitis models.

In addition, the role of the inflamma- some in allergic
rhinitis has also been demonstrated by clinical studies.

Shi etal. (2018) have reported that the mRNA expression
levels of NLRP3 and IL-13 and the levels of IL-1 3
produced in monocytes/macrophages and peripheral blood
mononuclear cells of allergic rhinitis patients were
significantly upregulated compared to healthy controls.
Yang et al. (2020) have also revealed the roles of NLRP3
inflammasome

in promoting the development and

progression of allergic rhinitis through enhancing
inflammatory responses and epithelial pyroptosisin in the
patients.

Furthermore, Huang et al. (2024) identified that the
expression levels of NLRP3 inflammasome components,
including IL-18, and IL-13 were elevated in allergic
rhinitis patients and mouse models. They also indicated that
HDM allergen induced human nasal epithelial cell
pyroptosis through NLRP3 inflammasome activation.

Consequently, the above evidence strongly suggests that
the activation of NLRP3

development

inflammasome leads the
of allergic rhinitis through allergic
inflammation.

Atopic dermatitis is an inflammatory skin disease caused
by a combination of genetic and environmental factors, as
well as epidermal barrier dysfunction and skin microbiota
disorders. Many animal and clinical studies have shown the

important role of inflammasome in the development of

atopic dermatitis. Dai et al. (2011), have shown that HDM
allergen activates the NLRP3 inflammasome in epidermal
keratinocytes. Jang etal. (2018) and Park et al. (2021) using
amouse mite-induced dermatitis model showed significant
elevation of IL-1 3 production by NLRP3 inflammasome
activation. In their studies, HDM extracts stimulate
keratinocytes to recruit NLRP3 and caspase-1 to the
perinuclear region and induce inflammasome activation.
This process results in the secretion of IL-1 3 and IL-18 in
These

suggest a link between increased NLRP3 expression and

an inflammasome-dependent manner. studies
HDM -induced atopic dermatitis.

In addition to HDM, Kim et al. (2022), Bai et al. (2023),
Li et al. (2021), and Liu et al. (2023) have confirmed the
role of NLRP3 inflammasome in atopic dermatitis caused
by dinitro-chlorobenzene.

In contrast to the animal model, many clinical studies
suggest that the importance of NLRP3 in atopic dermatitis
is less than its role in psoriasis (Bauernfried and Hornung
2022, Irrera 2017, Zheng, 2021). Vaher et al. (2023)
indicated the important role of NLRP1 inflammasome in
the pathogenesis of atopic dermatitis through the production
ofIL-1 B andIL-18. Ofthe analyzed inflammasome genes,
NLRP1 and caspase 1 gene were highly expressed, whereas
the expression of sensors NLRP3 and NLRPS8 remained
low in atopic dermatitis patients. In addition, RT-qPCR
analysis showed upregulation of IL-1 and downregulation
of IL-33 and NLRP3 in atopic dermatitis (Bivik 2013, El
Gendy A2023). From their data, in human skin, NLRP 1may
play the primary role as an inflammasome sensor. This is a
new finding because previous basic scientific studies have
mainly focused on the role of the NLRP3 inflammasome
pathway in atopic dermatitis, even though the importance
of NLRP1 inflammasome in the skin and keratinocytes is
proven in other conditions.

In summary, inflammasomes can induce pyroptosis and
the maturation and release of inflammatory mediators IL-
13 and IL-18 in allergic asthma and rhinitis. They also
regulate the Th1/Th2 balance and promote the expression
of inflammatory factors, thereby contributing to allergic
disease pathogenesis. Targeting the NLRP3 inflammasome
activation pathway or the cleavage process of inflammatory
mediator presents a potential therapeutic strategy for
allergic diseases including asthma and allergic rhinitis but

not atopic dermatitis.
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3. Therapeutics

The numerous studies mentioned above provoke an
interesting idea; a potential therapeutic approach for
allergic diseases targeting the NLRP3 inflammasome.
Current clinical treatments for NLRP3-related diseases,
often focusing on IL-1 3 inhibition, have not been so
effective. While effective in some cases, they may not
address all the biological effects triggered by NLRP3
inflammasome activation. Other inflammatory factors
released during this process can still contribute to disease
progression, leading to suboptimal treatment outcomes and
reduced quality of life for patients. This evidence suggests
the necessity of more selective inhibitor of the
inflammasome. Recently, the following substances have
been nominated as an anti-allergic agent possessing NLRP3
inflammasome inhibition; Tranilast, Oridonin, RRx-001,
CY-09, MCC950, OLT1177,

derivatives.

natural products and

3-1. Tranilast
Tranilast (TR) is N-(3° , 4’ -dimethoxy- cinnamoyl)
anthranilic acid (N-5" ) which has been discovered by us
as an agent possessing an anti-allergic activity inhibiting
the release of histamine and other chemical mediators from
mast cells (Koda 1976, Nagai 1978). Extensive clinical
studies on TR resulted in the usefulness for improving

bronchial asthma, atopic dermatitis and allergic rhinitis due

to the mast cell stabilizing activity. Then, in 1982, in Japan,
it was approved for clinical use as an anti-allergic drug,
Rizaben. Since following clinical studies clarified the
effectiveness of TR for treating keloid and hypertrophic
scar due to the inhibition of transforming growth factor- 3
(TGEF- B ) production, TR has been also approved in1993,
for clinical use as an anti-keloid agent, in Japan.
Furthermore, TR showed several pharmacological
activities including anti-cancer effects in several pre-
clinical studies (Table 3). The effects were demonstrated
by employingiteitheralone or combination with established
chemotherapeutic drugs. The main anti-cancer mechanism
of TR has been classified into 4 activities including A)
Inhibition of tumor proliferation or growth through the
inhibition of TGF- 3 production and /or TGF- 3 induced
cell signaling pathways, B) Induction of tumor cell
apoptosis through activation of caspase and tumor
suppressor genes, C) Inhibition of angiogenesis through the
inhibition of angiogenetic factors, D) Facilitation of
metastasis and invasion through the inhibition of
E-cadherin, MMP-2, TIMP-2 and CXCL-12.

Huang et al. (2018) found TR inhibits NLRP3
inflammasome activation without affecting AIM2 or
NLRC4 inflammasomes. It can directly bind to the NACHT
domain of NLRP3 and inhibits the assembly of NLRP3

inflammasomes by blocking NLRP3 oligomerization.

Table 3. Summary of pharamacological action of Tranilast

Effect

Molecular mechanism

Anti-Allergic reaction
1)Mast cell activation (Inhibition of
chemical mediator release and
cytokine production)

2) Inhibition of chronic allergic
inflammation

Anti-Cell proliferation

1) Keloid fibroblast, Keratinocytes
2) Fibroblast (Kidney, Heart, Lung),
axis

3) Cancer cell

Inhibition of Inflammasome activation

1) COVID-19

2) Diabetes

3) Vascular inflammation (kidney,
colon, cerebral artery)

1) Inhibition of mast cell activation
by interference of Ca*™* influx,
Pkase activation and
NF-kB pathway in mast cells
2) Inhibition of production and
activity of IL-5, IL-13 and
Chemotactic facters

1) Inhibition of TGF-B1 production
2) Inhibition of TGF-B1-Smad2

3) Cell cycle arrest (G0/G1, G2/M)
4) Apoptosis induction

1) Inhibition ofNLRP3
inflammasome activation

2) Inhibition of IL-1B, and IL-18
production, Caspase activation
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Then,
inflammatory activity of TR through the inhibition of
Inflammasome. Chen etal. (2020) found that TR effectively
attenuated NLRP3

inflammasome assembly and activation, and improved

many investigators have indicated anti-

enhances NLRP3 ubiquitination,

vascular inflammation and atherosclerosis in mice deficient
in low-density lipoprotein receptor and apolipoprotein E.
Studies of TR on NLRP3

inflammasome related diseases models including gout,

showed effectiveness

diabetes, vessel and heart inflammation, and inflammatory
bowel diseases. Moreover, the symptoms in the patients
with corona virus infection have been significantly
improved by the treatment with combination of anti-virus
agents and TR in clinical study.

As mentioned above, TR is a direct NLRP3 inhibitor and
provides a potentially practical pharmacological approach

for treating NLRP3-driven diseases.

3-2. Oridonin

Oridonin is an enantiomer-kaurene tetracyclic
diterpenoid compound, which is the main active component
of Rabdosia rubescens, an herb used in traditional Chinese
medicine. It has been reported to exert anti-tumor, anti-
inflammatory, pro-apoptotic, anti-angiogenic, neuro-
protective, and other pharmacological effects. It has been
shown to be a specific covalent inhibitor of the NLRP3
inflammasome. It forms a covalent bond with cysteine 279
in the NACHT domain of NLRP3, blocking the interaction
between NLRP3 and NEK7, and inhibiting the assembly
and activation of the NLRP3 inflammasome. Oridonin
selectively inhibits NLRP3 inflamma- somes without
affecting AIM2 or NLRC4 inflammasomes, LPS-induced
NLRP3, pro-IL-1 3 expression, or TNF- « production (He,
2018).

Wang and Ming (2024) have found that Oridonin
treatment significantly reduced the expression of IL-4-
induced cleaved caspase-1 and NLRP3 proteins in an in
vitro pediatric asthma model and anti-apoptotic activity,
suggesting its potential as a novel therapeutic agent for
NLRP3-mediated allergic asthma.

In addition, it has been shown to be effective in mouse
models of traumatic brain injury and myocardial infarction,
where it has been found to reduce inflammation, prevent
neuronal apoptosis, maintain the blood-brain barrier,

alleviate neurological deficits, inhibit myocardial fibrosis,

reduce infarction size, and improve cardiac function. The
above data indicates that Oridonin holds promise for future

application in the treatment of allergic diseases.

3-3. RRx-001

RRx-001 (1-bromoacetyl-3, 3-dinitro-azetidine) is novel
epigenetic modulator with potential radio-sensitizing
activity. The paradox of RRx-001 is that it mediates both
tumor cytocidal activity and normal tissue protection. It
inhibits glucose 6-phosphate dehydro -genase in human
tumor cells, binds hemoglobin and drives red blood cell-
mediated redox reactions under hypoxia. Chen etal. (2021)
have reported that RRx-001 is a highly selective and potent
NLRP3 inhibitor that inhibits the activation of canonical,
non- canonical, and alternative NLRP3 inflammasomes
without affecting AIM2, NLRC4, or Pyrin inflammasomes,
showingsignificantefficacyinNLRP3-driveninflammatory
diseases.

RRx-001 triggers apoptosis and exhibits anti-cancer
activity. RRx-001 is a pleiotropic anti-cancer agent
currently in phase III clinical trials.

On the anti-allergic activity, RRx-001 significantly
inhibits HDM-induced eosinophil,

lymphocyte infiltration of the airways and improves allergic

neutrophil, and

asthma symptoms by inhibiting NLRP3 activation and
eosinophilic airway inflammation (Ma 2021).

With further research, RRx-001 may have a potential use
for the treatment of NLRP3-mediated allergic diseases.

3-4. CY-09
CY-09 (4-[[4-0x0-2-thioxo0-3-[[3-(tri
phenyl]methyl]-5-thia-

-fluoromethyl)
zolidinylidene]methyl]-benzoic
acid) is an analogue of the CFTR inh-172 which is cystic
fibrosis transmembrane conductance regulator (CFTR)
channels inhibitor. Jiang et al. (2017) have reported that
CY-09 specifically blocks NLRP3
activation by directly binds to the ATP-binding motif of the
NLRP3 NACHT domain, inhibiting NLRP3 ATP enzyme
activity and, consequently, the assembly and activation of
NLRP3 inflammasomes. CY-09 directly targets NLRP3,

inhibiting its inflammasome activation in vivo, and has

inflammasome

shown significant therapeutic effects in mouse models of
NLRP3-driven diseases, such as type 2 diabetes and other
metabolic diseases. As for anti-allergic effect, Zhou et al.
(2024) have reported that CY-09 could improve the
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olfactory function in OVA-induced allergic rhinitis mice by
blocking the NLRP3- mediated pyroptosis and reducing
nasal mucosal eosinophil infiltration and goblet cell
proliferation.

CY-09 has a
pharmacokinetic profile, as an applicant for treating
NLRP3-mediated allergic diseases.

favorable pharmacological and

3-5. MCC950
MCC950  (N-(1,2,3,5,6,7-Hexahydro-
ylcarbamoyl)-4-

s-indacen-4-
(2-hydroxy- 2-propanyl)
-2-furansulfonamide sodium), is a highly specific inhibits
NLRP3 inflammasome activation without affecting AIM2,
NLRC4, or NLRP1 inflammasomes. Coll et al. (2015) have
indicated that MCC950 specifically inhibits both canonical
and noncanonical NLRP3 inflammasome activation and
IL-18

oligomerization in human and mouse macrophages. The

secretion by preventing NLRP3-induced
inhibitory activities of NLRP3 and caspase-1, thereby
reduced the secretion of IL-13 and IL-18 in various
diseases. MCC950 treatment does not inhibit the priming
step of TLR signaling or NLRP3 activation, its inhibition
is independent of K+ efflux, Ca2+ flux, or NLRP3- ASC
interactions, therefore MCC950 does not appear to affect
the initiation step of NLRP3 inflammasome priming, but
rather the assembly step of NLRP3 inflammasome.

Concerning the effect of MCC950 on allergic diseases,
Zhang et al. (2020) have reported a significant
downregulation of sneezing, nose rubbing, inflammatory
cytokines, inflammatory cells, and the expression of
NLRP3, caspase-1, ASC, IL-1 3, and IL-18 in MCC950-
treated mice compared to normal allergic rhinitis mice.
Furthermore, Gong et al. (2023), Hang et al. (2020), and
Ding et al. (2024) have also reported the efficacy of
MCC950 on murine models of allergic rhinitis.

In addition to rhinitis, Kim et al. (2017), Theofani et al.
(2022), Horvat et al. (2023), Hu et al. (2021), Lv (2018)
and Chen et al. (2022) have investigated the effect of
MCC950 on allergic asthma that is especially severe and
steroid-resistant in mice models. Positive results are
reported in all experiments.

In contrast to airway allergy, MCC950 showed any effect
on atopic dermatitis in mice (Zhang 2021). This might be
based on less participation of NLRP3 compared to NLRP1

in atopic dermatitis.

These studies indicated that MCC950 is thus a potential
therapeutic for NLRP3- associated syndromes, including
autoinflammatory and autoimmune diseases, and a tool for
further study of the NLRP3 inflammasome in human health
and disease. MCC950 is a promising candidate for the
of NLRP3

inflammatory allergic diseases.

treatment inflammasomes  mediated

3-6. OLT1177

OLT1177(3-.(Methanesulfonyl)propanenitrile;
Dapansutrile) is an orally active inhibitor of the NLRP3.
OLT1177 has already been investigated in human by an
oral administration in phase 1 trials with healthy volunteers.
It selectively inhibits the activation of both canonical and
noncanonical NLRP3 inflammasomes without impacting
AIM2 and NLRC4 inflammasomes. Its anti-inflammatory
effect is independent of signal 1 (NLRP3 and pro-IL-1 8
expression) or K+ leakage, instead, it directly binds to
NLRP3 to inhibit ATPase activity.

Lunding et al. (2022) demonstrated that OLT1177
inhibits NLRP3 inflammasome activation and caspase-1
activity, reduce the release of pro-inflammatory IL-1 S ,and
ameliorate  pathophysiological changes in three
experimental mouse models of allergic asthma.

It has been tested in clinical trials and has been proposed
as a beneficial compound for the remedy of osteoarthritis
and gouty arthritis. Nevertheless other preclinical research
has proposed to be potentially beneficial for the treatment

of allergic diseases, heart failure, and multiple sclerosis.

3-7. Natural products and derivatives

The studies on the clinical efficacy of natural medicinal
plants promote the explorative investigation of active
natural substances. Recently some natural polysaccharides
and decoction have been studied on the potential to inhibit
NLRP3 inflammasome activation, which can act as
therapeutics for allergic diseases.

As for polysaccharide, the effect of Astragalus
polysaccharide and water- extract of Lonicera japonica
polysaccharide have been reported. And concerning the
decoction or crude extract, the effect of Mahuang Fuzi Xixin
decoction, Xiaoqinglong decoction and Angelica Yinzi
extract on NLRP3 inflammasome mediated allergic models
have been reported.

Li et al. (2021) have reported that Astragalus
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polysaccharidenotonlyinhibitedtheNLRP3 inflammasome
activation but also inhibited NF-«x B activation by
decreasing NOD2 and blocking the
phosphorylation of NF- k B in rat rhinitis models. Extra

expression

pharmacological activity of Astragalus polysaccharide has
anti-tumor, anti-inflammatory, and anti-oxidant properties.

Bai et al. (2022) have studied that water-extracted
Lonicera japonica polysaccharide mitigates allergic rhinitis
symptoms by modulating the NLRP3-1L-17 signaling axis.
It decreases serum inflammatory factors, eosinophil counts,
and goblet cell hyperplasia. It also decreases NLRP3
inflammasomes, Th17 cell differentiation in the spleen, the
expression of IL-17, p-p65, and intestinal NLRP3 in the
nasal mucosa, thereby maintaining the stability of the
barrier function.

In addition to polysaccharide, Ding et al. (2024) have
indicated that Mahuang Fuzi Xixin decoction showed the
suppression of nasal epithelial pyroptosis by inhibiting the
NLRP3/Caspase-1 /GSDMD-N signaling pathway, which
alleviates allergic rhinitis symptoms in mouse models.

Similarly, Wang et al. (2024a) have shown significant
alleviation of nasal allergy symptoms and reduction of the
proliferation and infiltration of inflammatory cells in the
nasal mucosa by the treatment of Xiaoqinglong decoction
in mice models. It downregulates the expression of Th2
inflammatory factors (IL-4, IL-5, IL-13) in serum and nasal
mucosa and markedly decreases the expression of IL-1 3
and IL-18. Seven representative compounds exhibit
favorable binding properties to NLRP3, potentially
inhibiting NLRP3 inflammasome- mediated pyroptosis in
nasal mucosa and improving allergic rhinitis symptoms.

Furthermore, Liuetal. (2022) have reported that Angelica
Yinzi (Chinese traditional herbal formula) inhibits the
activation of the NLRP3 inflammasome and MAPKs/NF-
k B signaling, effectively downregulating the expression
of NLRP3, Caspase-1,and IL-1 3 in the dorsal skin of mice
after treatment, and effectively suppressing DNCB-induced
atopic dermatitis like skin inflammation. With further
experiments, it might be thus considered a potential novel
therapeutic agent for the clinical treatment of atopic
dermatitis.

The above data suggests that natural medical plants are
also playing a therapeutic role in the pathological processes
of NLRP3-mediated allergic diseases. However, as our

understanding of the pharmacological effects of natural

plants, more studies are necessary for researching the
mechanisms of NLRP3 inallergic diseases and effectiveness

in humans.

4. Conclusion

The critical role of NLRP3 inflammasome in allergic
diseases has been shown in this review, and NLRP3
activation plays a role as a fuel of inflammation and
exacerbator of allergic symptoms. The studies on the role
ofthe NLRP3 inflammasome in allergic diseases introduced
a new frontier for therapeutic development.

Since the inflammasome is a double-edged sword in
health and disease, studies show an especially important
role of it in chronic inflammatory diseases, particularly
allergy and cancer. More clinical studies are necessary to
determine the precise role of NLRP3 inflammasome in
disease condition.

Promising avenues include developing NLRP3 inhibitors
for the treatment of allergic diseases. However, when these
discoveries aims for application into clinical practice,
further research is required regarding the following points;
a) safety and efficacy in human clinical usage, b) refined
targeting through a deeper understanding of NLRP3
inflammasome function and c) personalized medicine to
identify responders to NLRP3-based therapies. By
overcoming these challenges and further elucidation of the
role of NLRP3 inflammasome in allergic diseases, we will
be able to reach the final goal to the therapeutic strategies

on the relief of allergic diseases.
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T~ P ECE 2 53 L LT, —HEMR
BB LV E Sz, T72bb, 279 BloEE %
KGRI LT MRETOFER, BRI UGB, ek ik
FEBIOSRUGERE L 677 B R RLA] + ~ R >
B OB FIREIC L LA B (p<0.01) IR TV D
ZEBHALMNCENT, BT, 2O B ORI
DFEAEROITAER, 1993 FFIZ TR 1T a4 KB X
OVNEJEMERRIR TR O INHIHE & U TGRSz,

BE, HARBIEARIFEB LOHAERNE EE O
TRIRHTA RTA 2L, TTR ORI, 784 ROBER,
SEROUGER LU Z OB TRHICHER SN D, | &%
DOEIRIAICOWTREH SN TNS,
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A b (N-5") o7 LILF—ER (FE o OERHR)

1. Homocytotropic antibody (IgEHUE) /135 T » M EREIERHIAD
NHOe RZ I VRO & DR O HIH,
2. 7w MEREERHIENSD BT T AAF ) 7% T A231817,
TA A7V R—PREVTHFRA T INCLB e RZ I EBEOIH],

3.

Homocytotropic antibody (IgEHifR) IZZENRIEI /-

t MNEEIF B0 T7 LA F—# e 22 I 18K O'SRS-A

(v A = Y =) s,
4.

Homocytotropic antibody (IgEHiff) IZZBIEIEI /=P v

ROENLEY NI RO DOT VX —E A& I iEBED

il

5.7 b, v URBINELEY MIBIT 2ZEIHIKE
TF 7 4T % -ROsOHE (BO#E)
6. b MIZBI} BPraushunitz—koustner O3 (BEFEE)

7.

7 v FBIT= U RITBIT 5 EZBRENE S O

(2) ¥1 TGF- B1E

29 L7z TR ORFRIIZNRBIAGNI 22 5H T, BEFF
(2B 32 SRR E 2 ROIF ZE 3 T i (F1%, 1992)
ZOFER, TRIZITHMEF ML~ v 77— DE
PEALIZ L5 TGF- B D EAMGIER S ®E Iz
(Suzawa, 1992, Kubo, 2012),

ZDIED TR OEHBEFIZIL TGF- B DFEA I
IZINZ. TGF B 1-SMAD 2% D7 /AR EEZR O]
TERDRNZS 3L, TGF- B OPEA LAER oM mZ/EH
T DA FENHIER A B C S 4Tz,

TGF- BILicw), MrE IO B E fnih 2 (e 3-5
IR & LCRIE SN, ZOH%ROIFIFRORER, ZD
TERIE, MRS Ko CRE<L R, LRI, MmN
FEAmRa, Vo ER e EORTHITINE]T 203, MR
fiad, ~EIE AR E OBk LR ERIER

HTENRENTWD, &<IZ, TGF- BIEMifHERES
JFE L 72 EORRME L & PES Fl A DFRREIZ BV TIX, #
DIFTEFRICE G- L. F72, VoMb ik
WCEOFEANTLEL T, mEHESCHIEA~ N v
ZDEENNE L OGIEHERE DIMHI 2 - LT > DRI
FHLTWDIZERHALNCENTZ, ZHLTI EMD,
TR @ TGF- BfER % I35 7 v A R LOWEEME
R T DAER LS DR IR W FIE B £ o7,

(3) Mg DR LIZ BT D WFSE

LLED X570 TR O EFEMEIERICE S X, &
HEL it g DBRHEICI 63 DA DNA AR FES A7 (Mori,
1991, Yamada, 1994, Kinugasa, 1998), % 3 {Z TR ®
FRHEIGIC B3 2 PR Dt R & 7 o7 g ds & = O EAIBE
FafloTURT,

®3. FSIZS R FOEMELINFIER
B MREE, ruaA N - EEERE,. OB, BigofE . DiERsE L, ok b,
TERIE BREED)
YEFBEFF | TGF-B PEAMNHI,  TGF- B—SMAD BRI, TGF-B 7 AR (27 —7 Ak,

I RIBEGIE S el

MAP 33—+, TAKL 72 ). SCF/ckit /27 /VRHNEI. TRPV2 Hnl, BYLAR b L RDEER,

TPb, TRIZZNE TITHE, NP, B, Lol
Jifids L OFEORHMEAITRS T DAEMA L <D H:ffEds &
OO EDEFARIFFEC OV THE STV D (Ye, 2024,
Kazama., 2015, Kelly, 1997, Massoud, 2024,
Oshitani, 2022.) , ZOEMIL TGF- B 7T /VHRDF
JElZ % mitogen-activated protein(MAP) ¥+ —EH 5

16

UWME TGF- B -activated kinase(TAK) 1 O3EMEAL#NH]T
BHY, ZOIEH LML O HE B < stem cell factor
(SCF)/c kit > 7 F /LR, S S E<01= B
|2 EL 27218 % % 7% Transient receptor potential vanilloid
(TRPV2) O#fil, EHITIERBILA ML ADFEFF LY
AR JE RS T e Sl K0 ARl ORLHE
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ez #4252 BRI BN TURS TV S,
SYSAONIECS 1 £ 0) TS K (ANS O A 27/10) -7 ioANe
DERRITZEZITZ S ORERDBESTBY, 5%
WAL B O EDMERP RSN D LA TH D,

@) HLsAAER

TR OF7 ARSI ERIZHOUWTIEZ < O FEREF
RBLODEROBEARMN RS D, FA4IZINETOR
WAFFEONREN 22 E LD TRT (FR42H)

x4 FIZIRX O AMIEIBTEINS R

B AAE ISR 3 AR TERRF
1. ToMROZE | 1. 8isTiR3 A HiBa (LNCaP, LNCaP-SF, PC-3) | 1. HuRaemiima
HTEPH] 2 b MMEREG M & MKN-45 (B U > il 2. kA O=IE
JE b 3. RHE(L A
3. IBAMI (=T R (T1), T N(WAT), | 4. TGF— B EEAPNH]
b  (MDA-MB-231 and MCF-7)
4. < AR AREL (LLC)
5. FHRRHRAEE B AR
6. b NBIEE
2. TRR=VRAD 1. =7 Rl AATINIK 1. 7H b= R R
FHE (Caspase, | 2. <=7 AFHRMNE 2. BERT (BA
tumor suppressor |3. b MEERESAMKE (5637) &= F) pb3tEIA
Genes) 4.8 b, T v MAISZARS AMME (LNCaP, LS10) | 3. PARPFHE
5. b bhAEIL4TaA R 4. BRI N
3. mEFrAEME 1. CT-26KEEHSAMIRE ( BALB/C =7 R)
(VEGF and MMP-9 2. b NYLAS AABAMCF-7 & MDA-MB-231 1. VEGF#NH]
ol ETM #DD) | 3, iR E BE B oM 2. MMP-9PfI&]
4. HUVECSB LT v FOKXEIRRY v 7 E5 0 | 3. ERHEIZEELAH]
5. <7 RLewis A ETT IV
6. EBREITWERAET IV (PGHAM-1)
4 FEE-BHE-EB |1 v MRS AMR (A549. PCl4 cells)
# (E-cadherin, 2. v ARG A (PAN 02 ) 1. ERREEEERHD
MMP-2 , TIMP-2, TGF, |3. v 8 A (0CUM-2D) il
CXCL12. CXCR4) 4, =Y REERAM

J7pH, TR OMBAEROKFIE, O TGF- B%
NTHEM. @7 R b—2 22 MNTH1EH, @& H
EENTHERBLO, OB, EEOMHIZNT5
YEF®D 4 FEEIC KBS D (Osman, 2021),

@4- ) TGF- B =3 H1EH

FIDIEHE LT, TR D53 ZBE AT & D0
X PR ORHE L O TH D, ZDOREOIERIEST
I% TGF- BEEAPHI, TGF- BOVER#IHI, TGE- B520D
TIIC®H D MAP- S —F b 50 PI3 - —FDiE
PRI, A OEIEER SR 535 2 LN HiE
XL T WD (Izumi, 2009, Saito. 2018, Chakrabarti,
2009, Ohshio, 2013, Yamamoto, 2009, Chuang,
2023, Platten, 2001, Huang, 2022, Hiroi, 2002) ,

F72. TGF- BREAMEIZ T D7 WS
VHEREIX e MRTS R 2 AR (LNCaP, LNCaP-SF,
PC-3) B LU MEMRHE AL B HifafE (MKN-

17

45) DIFEFRDFZTH D,

SHIZ, TGF- BPEAMNHIE TGF- B -SMAD F Dji
FEOMHIZN LT, BIBATERRARONT=DITI N A
AfL (~ 7 A 4T1, 7 > FLA7, t k MDA-MB-231,
MCE-7), = AHfAsfflE (LLC) Z R afE THY |
ZNBITHOWTIIMIGIEFEINH], I DN R4 HI R
MHHNTZ, Elo, FRGRMENRE B ko M2
FEIZHOWTH, HIHMGIERAR RN, Zhbo
WF7ED % I3 EEE MR A V7= in vitro £ 7213 severe
combined immunodeficiency(SCID) ¥~ 7 A ZE DA A
A F A L7= SCID-Hu E7/VRIC LD EERERFSE DR
EThs,

— I, TGF- O ikt AERIL. %18
TSI EE 2 T2 25, MR L7 T A
TlX, 725 T, - OEMALZIEIRL, T DAT—
VNICE o T mERROND ZEDRHHIVTND, o
T, TR DX D7 TGF- B Ol I3 2 F oo fd I,

-
—
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B IGHI DIEEICRFTTOMLERDHHHDEEZ 25
n5,

@@ 7R = 2 &N+ D1EM
7o, TR DO 2 OHIT AFRIT A0 T AR h—
TADFHE B LU E B OE I ERIC XD Z LA
EZIUTUVA ((Shime, 2002, Sato, 2010, Subramaniam,
2010, Minami, 2017, Choi, 2022, Chuang, 2023),
INHOEREZNTHIPAERIE~ T AR A
(4TD MERE, ~ 7 APFRSAMANE, & NS A A HE R
(5637) . ERBLOUT v MATSZIRAS ARG (LNCaP,
PLS-10) 5L Ok 2K 70 7' 4 RO SCID-Hu ~ 7 A
ETNVEFOTAFIRIZIBNT, DS Tn5,
(27 R b= ZADOFHE H BT E G ORI,
BRI A 7T~ —2DE5LEZSN., TRDS
7 ZEDVER DA L CHIBAMERDR I N TS
DEZEZBIND,

@) MmEBAEZIT DI

SIHICH 3 OBEFE LT, MEH/E (angiogenesis) D
il 2 A 2 E M 28 S ST % (Hashemzehi,
2021, Darakhshan, 2013a, Harigai, 2018,
Sheikhbahaei, 2021, Hiroi, 2002, Yatsunami, 2000,
Sheikhbahaei, 2021) , 725, ZOIEMIZEIT 50T
Jeix. BALB/C vV AIZHITHE MR M (CT-
26) DRFEBAL R, b ML A MY (MCF-7, MDA-
MB-231) @ SCID—Hu ~ 7 A % A7z M8 8 AR D &,
S BT AR IEDE S 2 B 15 B v M 2 v vz
R B B R # (ETM) (22 W T % F X U Human
Umbilical Vein Endothelial Cells(HUVEC) % Fv 7z 1fi
EHEICOWTOEBREZHWTITOI, B MROD
AR KDWFTER L, T, DB AAE
AP RE ST 523, TR OFEAMF IS B
[K-¥- (VEGF) & matrix metalloproteinases(MMP) -9 @
N5 2 ENRHLMICENTNWD, £z, vTUA
Lewis fli?3 A BT /I KOVEEBR T WIBA A E T L
RN EBRO RIS\, BT EDMHIER
ZI 205 AHIIHEFEIHRIER 2SI DN ST %,

@-@) =B, EEOMHENTTH1EH
SHIT, FHADOTDBAMERE LTH a0z -
RN 23R 4TV D (Noguchi, 2003, Takahashi,
2020, Kaneda, 2017, Darakhshan, 2014, Yashiro, 2003),
Tibh, BB LWITEEITH T HEHONZET
IE, B NIRRT AU HERE (A549 and PC14 cells) %

18

W R TOETM &2 - IR o], ~ o ARENED
A (PAN 02) % FHWZFZEI2 36510 % MMP #1255
i B B, B hE A A H L (OCUM-2D) % H W\ 72
SCID-Hu ¥V ADZ TOEBIMEI S HIZIE~ 7 ARIE
DA DIEHETE LB IR AV RS T D,

@- ®) BEfFosi V3 E OOz E

LLEDXIZT RITZHEIMTHIBANMERZ 7R3 A5,
TR OFIBANERNIBEFOPA VI EDPERIZ LY, =
OIERPERIN D ZENHREIINTND (R SEH)

T72bb, 5-FU EOPFHIZEY, TRIZ=UAKRED
JUKB R (CT26) . AL AP E 23 A HFa % (KAT.
O-1II), WEfg 7 1k (KP4) | NESET 8k, Bl F
R ATKI UCOPH AR A BETR T2 Z LI E
WTWD, SHIZZNALDOMETIEY = L AZE L, A
U T 9 DD RICOWNT bR Tt 1EH
O B 5 ) B3 R 4T W 5 (Hashemzehi, 2021,
Nakajima, 2004, Mitsuno, 2010)

Flo. FEX T T2 LDOPGIRAITONTIZE MDA
0 M £k (MCF-7, MDA-MB-231) % f \\ 7= BF 98 ©
CXCLI12-CXCR4 %432 77 L Hifa o ¥ 5 46 L ONRHE
PIHIVERZ IR S AL, [FIRFIZ VEGF & MMP-9 J&ELi0
HlOHR GBI SN ST S (Darakhshan, 2015a. b,
Darakhshan, 2014, Darakhshan, 2013b) .

BT, VAT TFUEDOPRIIOW T <D
EMN3H D (Murahashi, 1998, Nakashima. 2019, Shiozaki.
2018, Laurino, 2021, Lo. 2018, Mariniello, 2020,
Yatsunami. 2000, Shiozaki. 2023. Misri, 2022) ,
27T F L TR OHFRAFETIZ, AF VAR AR
FEELEHHIAE (OCUM-2M) | & M RIEMA (HOS,
143B, U20S . MG 63) ZHVCTOMaEgsmE, 1290, 7
HEARITRE T D ERDS e S AL, G2/M ISR Ko7 7R

M= AFFEZ ST LTI ER 2SR T2 Z L vl S
NCW5b, ZOiEh, & MFEREE K IGROV-CP20,
~ A Ml AHIIE (LLC) 12k 53 A7 T F o ot
% TR DR THZEERSNT WD, VAT TF
13 DO E AN LCH 2 R iAo
12 THLHN, BEMER XV RATFFUmERA
AR HELT 2 Z EREmENTERY, TRIZEHST, %
OEPIPENMIEERCTE D Z LITHR ERE RS2 5,
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%5 FrS=ZSRFOHFHAAZ G-FU, 2EXS TV, PRTS5FY) LOHBHE
DrHE 23 AKE R SrHEZE
5-FU < U AKBEB AR (CT-26 cells) HEHE IS I ONRME L P
AFVAEE B AN (KAT . 0-11I) 5-FUD &% 4% DN
N (KP4) B L UHEL 5—FU, P ARZE L,
AV )T Hh i E DR MR
BERFELEERA 5-FU, YA TF VRO
(7THABF—R)
ZEXT 7y b FABAKMBIRE (MCF-7 . MDA-MB-231)| 4>%! - wasE#n&HIVER
(Tamoxifen) CXCL12-CXCRAATE BN &
VEGF and MMP-9F&EHIn
VAFITFY | ARNRAERARRBEE SRR Bl X OREoMmBIER
(Cisplatin) (OCUM-2M) TR R — R
v E A EA A KRS FE DI E A
(HOS, 143B, U20S . MG-63) G2/MEfZEIREIC & B
b BEAAMK(AGS , KATO-III, SNU-1)| T & h— AHEER
7R b= AFERE & BIE
t b SREAEERR (IGROV-CP20 ) VAT T F R O
<17 A ( Lewis lung carcinoma ) VR T F UG AR
NG=FFF | b MEBEBRA HEFEINH & SRR o
(ARFFTF - #5598
FF=F X}
=)

Fo. VAT TGTFUENT=TANDTVRT T Th
LD N7 =TT F X MEGEGES A OHEFENH] & fuE
AR OERIER 2 R~ Z E R LM IN TN D
(Re. 2018),

5. NLRP3 42757V —LiEHbLIZTH1ER

ZOOfh, TRITETE, % - RIESTEFCIER ST
HA LT T =BT DERD R IR FE S LT
Wb, 725, TRIZVUVAFHiHk~/ 77—

19

D NLRP3 A v 7T~ —LDOiEMALZMEHI L, fhod
AIM2 BEONNLRC4A A > 7 T~ —LDIEPEIC | T
L7222 e A Sz (Zahid, 2019) . ZORF TR
2 NLRP3 ® NACHT [ZE#RE AL, A 7T~ —
LOBEGHHFLT EHLZ KT 2 EpVRENT
W5,

INOLOMEICESE ZLOMEEICTLD,
NLRP3 23B 595 F « OFBET /KT HERD R
Afaniz &6 2H) .
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£6. FS=ZSRAMDNLRP3 4 757 Y —LiEHILIZHRT H5ER
EH EBR AR
BAVvI7I~Y—A <~ AEMENR~ e 77— | NLRP3A V7 T Y — ATEMEENE
E (AIM2, NLRC4 |ZiZfmEsi)
NLRP3A v 7 T =V — A NACHTIZ B 545 S
e e LAY T T AOBEEHE
HuERSEA REBRERICL D~y AR | FhERiEE
< U AREERE B RARREEI R | BEER O ERRIIH
REERENIL - 1 8 ZEAE D]
I8 A\ B3 oD BEE M AR NLRP3{KTFEME A 2 X — P FE P&
IL - 1 B EEAEHIH]
PisERWER C57BL/6] = v AEEER fpE EJ - REEMIH, T a—
WERBET NV AMiE, 4 RV VRS ER
BT OMRRFZHEbikE
1EHRC57BL/KsJdb/+ (db/+) REMIN, B, ARV v
<~ U A (EREEERRTETLV)| EtkskE
NLRP3 , RIEMEY A P A v LR
P
Ul AR DLk, 7RY XL A7 B MERBLOT 7 r—sk
RE~D A BhARAE L EARRR 2 DO P
PLBE R ERAEER| LPS 12X b5 v FIBSEF L IBSERAESR N
PUNEEEA T/ RTFIZL DT v MNiKESE | MEEMHE . SiBLIER

() JWRET KT HIER  (Haung, 2018)

TR(zoOmg/kg O 5) 13 NLRP3 (RAEMED R fE

Lo~ RGER COFhEREEE IR LT, &6

a_\ NLRP3 {KAFPEDPRFERE BT LD~ o A Bk B Fi
ROFERRZIHIL, BIEIFENTO IL -1 B A% ]
L7z, F£7-. TRITWEGEE OB B4 6 oM
776 D NLRP3 A AAPERIIZ Lo 0 A/ —EB DTE AL
&AL - 1 BEEEZMIHI LTz,

Q) WEJR ¥ & 7 /L (Cao, 2022, Haung 2018, Zahid,
2019, Yang, 2019, Chen, 2021, Agarwal, 2024)

TR I 25—50 mg/kg O H(Z X C5TBL/6) ~
DA BT D EIRE R LD IMbE 5 & R E N2
HlL7z, ZORE BFEEEIITEEITR o703,
TR 17V a2 —ATPERER & A 2 R g PERER 123
Wy ha—L XD EWA A VS PR IR LT,
F7o. 14 BHORENF O FHOZA X TR D5
X0, BSMICEEE LT, MOBERBFET L OFEREL
THEYRMEBEIRIGE TV WD D5, T72bb,
TR(20mg/kg) @ # 1 & 5 12 X v, 4F §= C57BL/
Ksldb/+(db/+) ¥~ ARIZET D 4 BHOKRERIN, i
WE A AU ARG EOFERIFERIERIZA S22
BEESI, AT, TR 58 TIE NLRP3 L RJEM:
YA MIA O SIS,

20

Q) MERAE, 77 a—AEERELIE, ZOfhopiE

£V (Chen, 2020, Qu, 2021, Fahmy, 2021)

TR (X NLRP3 OJEMEL Al LC, LDL- Z & &K &H
DUNIT RURS I E R\~ T A TOME RIS LW
7T e — IR R LIERR O 99 48 A B L 7=,

X 51T, TR (20-200 mg/kg, BN &5 ) X LPS (1
mg/kg) (2857 > b IBS T/ I D i I5E 7
FEDVH LARER A NLRP3 JEME( L2 3 27 ©
PIHIL7= (Nozu, 2024),

72, TRITT v MBI/ K712 K2 kR E
ZEHI L7z, ZoMEERICIZHREE-R & 50 ik
NLRP3 {EMHALIHIN N ET DL O & bz,

DIFA>, TR T~ T AR DAk L3 5 -4
uio ZOMEIERNCIE NLRP3 JE A HnHI R 2 4
THFEIVREIIZ (Qu, 2021),

@) FrilaoF oA VA EYYE (COVID-19) (23 35l
RIGER ;A 7 1G5 E S (IRCT20200419047128N1),
(Saeedi-Boroujeni, 2021 )

ICU IZ ABEL T 2y COVID-19 DEFEDHI LY
ANAITHLHT 7 EETENE LLT YU L0 IR
T TS 30 4 L[RREDIEE AT 72235, 300 mg
/HO TR % 7 B, A5 sz fEoBE, 30 4
DGR % Ll a2 LTz,
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TR ZfIINEE- ST BF TR E O ER T E (p
0.007) (2L, 4 HLL EDOABEHE A 66.6% 75
36.6% (2 L7z (p = 0.045), £72 ICUIZEEAAPEL .
L LEBERITAL0O 1 48P LE, b0
FicAEIE, COVID-19 OB bEIh s A 7
~ Y/ —AIZBE TS NF- « B 72 EDOIEMELE T R 2340
fil4 22 & LEET S FREMED B D,

PLE, TRICIZBAFE YRFIZIT TR TE R oo 5
KRR OFAEALIIHIER, PIBAMERB I 7T~
Y — LHIVER DS BRI Lo TRWE S, 20
BRI ~OF RIS D,

H¥E

Rﬁﬁ?vwﬁ%W%iU#n4FWW%ﬁ%ﬁ%
FRANEIVER ~O BRI A LSMENIC, &R O
HEALBIER., PIBAMERB IO 77~ Y —A40
HilZ I T HPIRAEER (PURE. mFERIE, PrmE sk
7R )y MEREERICBWLTHE SN, D~ DK
IS, TROBLR T v T URY v a=r RSN,

7o, TORBERBETICIE, IEEMRoZE e
. RIAEMRL)>5 0O TGF- B DFEAHIR TGF- B D
TERIMHIA S SN TWDH, 2O, HiaE o
HlT R b=V AOFFE R ERALNISITRY, A
oD i ol 22 7E A6 L COIRIMERRSRIEICH 5T
DEZEZBID,

F72NLRP3 A > 7T~ —AlE, HIRGZEIZRBUT,
HMEPE DT R 53 o IR O SEE ARG ER) 70 & %
fa N TN 32 B RFREE CH Y, RIEMEYA I
AT D IL-1 B0 IL-18 DPEAER L ORIEMEMEAE
(A B b= R) FEEMAZRTOT, TR ITEGRIRE,
H DT OO IR 7 AT T H RO B D
FEIE(LI 2SI ER S iR SN 5,

IHIZ, TR DFINAAERCA 7T~V — LB 5O
RIEMEZBIZIWT, BEFEEOHFRIC LV 2RO
FAEHMN B LORR IR ZE I BV THlE STV D
DT, BEFROERE®RE B E LTSRS LTO
RISHORTREMA VRIB SIS,

ZDIED, L O STIE TR O il
BIEFHOARNZ EF R E LT EiFoihcnd, L
2oL, TR IZITZ v E TITRE MBS O b aa b
DEWEA W TGS, BESCEEE IR0
BRARME HIC Y72 oTiE, A% EBENERIIZEE TS
WERH D,

PLb, TRACIZBAZE Y RECIZ TR T E 2 o 72 38
TERDEEREF IR IV T S, T L F—RER

21

raA R RO KRIGHUSN DR T v T URY
Tam T ORREMER I EN D,

1. M@K
ARG SCICBEIE L, B9~ & I ZAH B S T 3 e

Uy,

8. HiEF
AFRSERUZ 4720 Al B PEER 2T ST

Ao T
NzanciZEE Lz, 2
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[Review Article]

Drug repositioning of Tranilast (Rizaben®)
Hiroichi Nagai*!, Miki Kawada*!

1. Tranilast (TR; N-(3’ ,4’ -dimethoxy-cinnamoyl) anthranilic acid (N-5" ) ) is an anti-allergic agent which
has been discovered by us from the pharmacological study on medical plant, Nandina Fruit. After extensive clinical
studies, it has showed the effectiveness for the treatment of allergic diseases. TR (Rizaben R ) has been approved for
clinical use as the remedy for bronchial asthma, allergic rhinitis and atopic dermatitis, in Japan in 1982.

2. Numerous clinical studies conducted on TR have further demonstrated that the given drug can act as an effective
anti-keloid and anti-hypertrophic scar agent due to controlling transforming growth factor- § (TGF- 8 ) production
and action. TR has been also approved for clinical use as the remedy for keloid and myocardial infarction, in Japan
in1993.

3. In addition to the above studies, recent basic research has indicated a further possibility for drug repositioning
of TR. TR showed the inhibition of cell differentiation including the tumor cells and organ fibroblast. These data
suggest the repositioning of TR as an anti-cancer agent or an inhibitor of organ fibrosis. Moreover, recent studies have
demonstrated the effectiveness of TR for the treating of NOD-, LRR-, and pyrin domain-containing protein (NLRP3)
inflammasome related diseases (gout, diabetes, vessel and heart inflammation, and inflammatory bowel diseases) in
animal models.

In addition of above basic researches, TR indicated significant improvement of the symptoms in the patients with
corona virus infection, when treating with combination of anti-virus agents.

4. These results indicate the possibility of drug repositioning usage of TR as a remedy for a certain kind of disease

including cancer, organ fibrosis, and inflammasome mediated diseases.

Keywords: emotion, simulation, brain activation, prefrontal cortex, NIRS

*1 Gifu University of Health Science
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[Original Article]

Effects of a learning program for muscle mass assessment of the rectus

femoris muscle using an ultrasound diagnostic apparatus

Shinichi Watanabe *!, Mai Higuci*?, Yui Yamazaki *3, Kento Hujikake *4,

Shintarou Ooike*3, Yuna Hirata*®

Abstract

In this study, we investigated the effects of taking learning program on the inter-examiner reliability and intra-
examiner reliability of rectus femoris muscle thickness and cross-sectional area for students with no experience using
ultrasound (US) echo. The subjects were three healthy adult volunteers. The two assessors who took the US images
had no experience in taking US images. Rectus femoris (RF) cross-sectional area and muscle thickness were measured
in healthy subjects by one experienced researcher and two assessors with no previous US imaging experience.
Measurements were performed twice, and the average value was used as the baseline value for comparison. In this
study, we set a strict measurement accuracy of 3.0 % to determine accuracy. In measuring area and muscle thickness, the
measurement error was less than 3.0 % for both assessors at all points. For both muscle cross-sectional area and muscle
thickness, measurement errors of 3.0% or more were observed in pretest. However, in the after test, the measurement
error was less than 3% for both assessors, and remained below 3.0 % even after 3 months. Using this model to
educate physical therapist training school students with no US image processing or clinical experience has shown that

measurement accuracy improves.

Keywords: Ultrasound; Rectus femoris; Reliability; cross-sectional area; muscle thickness.

1. Introduction muscles, tendons, ligaments, peripheral nerves, and blood
Critically ill patients admitted to the intensive care unit vessels within the body without being invasive (Nakanishi,
(ICU), skeletal muscle mass at the time of admission 2020). The rectus femoris muscle correlates with whole
contributes to survival rate (Weijs, 2014). In addition, rapid body muscle mass (Lambell, 2020) and physical function
muscle atrophy occurs after admission to the ICU, resulting (Parry, 2015). Therefore, US echo is often performed at this
in approximately 18.0 % muscle atrophy within 10 days point.
(Puthucheary 2013). It has been reported that limb muscle Although US is known to be non-invasive and accessible,
atrophy caused by critically ill patients is associated with accurate measurements even at the bedside require
physical function upon admission to the ICU, ICU acquired advanced skills and experience (Segers, 2015). Therefore,
weakness (ICU-AW), and survival rate (Jaitovich 2020). there is need for well-established measurement methods

Ultrasound (US) diagnostic equipment is rapidly and training to facilitate accurate measurements. Previous

becoming popular in the rehabilitation field (Mayer, 2020). studies have reported that US echo measurements are
US echo is characterized by its ability to quantitatively, reproducible, with high agreement rates between the same
easily, and in real time image tissues such as cartilage, or different operators for both muscle thickness and muscle

*1 Department of Physical Therapy, Faculty of Rehabilitation, Gifu University of Health Sciences *2 Department of
Rehabilitation, Ogaki Tokushukai Hospital ** Department of Rehabilitation, Sakura Hospital ** Department of
Rehabilitation, Matsunami General Hospital *3 Department of Rehabilitation, Midori Hospital
ZAFH 202448 H23 H SZPEH @ 202542 H25H
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cross-sectional area (Mayer, 2020, Patel, 2020). However,
most of the studies to date that have verified reliability have
targeted examiners with more than 5 years of clinical
experience, and it is unclear whether similar results can be
obtained by training people with no US echo examination
experience in a short period of time.

In this study, we investigated the effects of taking a half-
day learning program on the inter-examiner reliability and
intra-examiner reliability of rectus femoris muscle
thickness and muscle area for students with no experience
using US echo. Because US is non-invasive, it can be used
by healthcare providers at different levels (Hadda, 2018).
The significance of this study is that by verifying the
effectiveness of the learning program on US echo
measurements, it will be possible to verify the time and
content required to obtain sufficient reliability, which will

be useful for future education.

2. Methods
2.1 Study subjects

The subjects were three healthy adult volunteers (age
21.5%+0.82 years) with no history of severe orthopedic or
cerebrovascular disease in the lower extremities. This study
was approved by Gifu Health University's ethical review
(Approved number. 2023-7), and subjects were fully
informed and consented to participate in the study.

The two assessors who took the US images (assessor A
and B) had no experience in taking US images. Assessors
Aand B were students at a physical therapist training school
with no experience in US imaging or clinical experience.
The researchers explained the evaluation method to the

assessors in advance, and the study began.

2.2. US echo educational model

The authors created an educational program for a lower
extremity ultrasound diagnostic device primarily for
measuring the rectus femoris (RF) muscle. Education was
provided for a total of 3 hours (1 hour of lecture, 2 hours
of practical training) on the basic operations of the US echo,
probe operation, precautions for measurement limb
position, methods for measuring the cross-sectional area
and muscle thickness of the RF muscle, and image analysis
methods (Figure 1). The practical training was conducted
in two First,

stages. the assessor performed the

measurements with the assistance of researcher S.W. In the

27

practical training, we taught 6 measurement points (1.
Generous amount of gel to avoid compression; 2. No probe
compression; 3. Perpendicular vertical and horizontal
probe position; 4. No knee flexion; 5. No leg rotation; 6.
Stabilized position till image capture) that were thought to

affect ultrasound measurements.



I BAR R AL EE Vol.6, 2024

A Measurement position B, Measuring muscle thickness

. Left side of cross-sectional area D Right side of cross-sectional area

Figure 1. Cross-sectional area and muscle thickness o1 the Kr muscie, ana image analysis methods

A. The measurement site was the midpoint between the anterior superior iliac spine and

the upper border of the patella.
B. The muscle thickness is from the rectus femoris to the femur, including the vastus

intermedius. Exclude the periosteum and fascia and measure the muscle parenchyma.

C and D. Save left and right images centering on the intramuscular tendon of the rectus

femoris muscle. Measure the area from these two images.

28



I BAR R AL EE Vol.6, 2024

At this point, muscle compression was intentionally
avoided by using large amounts of gel and not compressing.
The probe position was set at a vertical angle and held in a
stable position. Second, the assessors measured the muscle
cross-sectional area and muscle thickness of the RF muscle
without assistance from the researcher. For image
evaluation of RF, (1) the probe does not touch the skin, (2)
the RF is included in the image as a left and right index,
and (3) the angle of the probe is adjusted so that the femur
is highly bright as a vertical index.

2.3. How to take US images

The US images were taken in a supine position based on
the method of Nakanishi et al. (Nakanishi, 2020). The
subject was placed in a supine position on the bed, and after
the lower limbs had sufficiently relaxed, they were adjusted
to the mid position using a cushion. Measurements were
taken using an US imaging system (Sonomage hs2 pro,
KONICA MINOLTA) and a 10 MHz linear probe. In this
study, it was necessary to include the RF in the image, so
the measurement site was set at the half of the line
connecting the anterior superior iliac spine to the upper
edge of the patella. During measurements, images were
taken by operating the probe while looking at the monitor
screen. Two examiners conducted two consecutive
evaluations for three subjects. Because there is a possibility
that each assessors measurement results may give rise to
bias (measurement bias), each assessors measurement
images and values were managed so that they were not

visible to other examiners.

2.4. Data Analysis

RF cross-sectional area and muscle thickness were
measured in healthy subjects by an experienced researcher
(S.W). Measurements were performed twice, and the
average value was used as the baseline value for comparison.
Two assessors then performed the same measurements. The
assessor performed measurements twice on healthy
volunteers before and after the US echo educational, and
again 3 months after the US echo educational. In this study,
we set a strict measurement accuracy of 3.0 % to determine
accuracy, whereas another study used a measurement
accuracy within 10.0 % (Palakshappa, 2019). Continuous
data were presented as mean = standard deviation. Sample

sizeand effectsize were not calculated due to the exploratory
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nature of this study. Data analysis was performed using
JMP statistical software version 13.1.0 (SAS Institute Inc.,
Cary, NC, USA).

3. Results

Table 1 shows the measurement accuracy of intra-
examiner reliability before and after US echo educational
(Table 1). In measuring area and muscle thickness, the
measurement error was less than 3.0 % for both assessors
at all points: Pre, after, and after 3 months.

Table 2 shows the measurement accuracy of inter-
examiner reliability before and after US echo educational
(Table 2). For both muscle cross-sectional area and muscle
thickness, measurement errors of 3.0% or more were
observed in pretest. However, in the after test, the
measurement error was less than 3.0 % for both assessors,

and remained below 3.0 % even after 3 months.
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Table 1. Intra-examiner reliability of rectus femoris muscle cross-sectional area and muscle thickness

Pre After After 3 months
Researcher (1 time) 403 (cm?) 40.1 (cm?) 403 (cm?)
Researcher (2 time) 399 (cm?) 402 (cm?) 402 (cm?®)
Measurement error 1.0% 1.0 % 1.0%
Assessor A (1 time) 40.8 (cm?®) 39.6 (cm?) 40.1 (cm?)
Cross-sectional area
Assessor A (2 time) 40.0 (cm?) 399 (cm?) 39.8 (cm?)
Measurement error 2.1% 1.0% 1.0 %
Assessor B (1 time) 378 (cm?) 40.1 (cm?) 402 (cm?)
Assessor B (2 time) 37.5 (em?) 404 (cm?) 40.6 (cm?)
Measurement error 0.8 % 1.0 % 1.0 %
Researcher (1 time) 10.0 (mm) 9.8 (mm) 10.1 (mm)
Researcher (2 time) 10.0 (mm) 9.9 (mm) 10.0 (mm)
Measurement error 0.0% 1.0 % 1.0%
Assessor A (1 time) 10.5 (mm) 9.8 (mm) 10.1(mm)
Muscle thickness

Assessor A (2 time) 10.4 (mm) 10.1 (mm) 10.3(mm)
Measurement error 1.0% 1.0 % 1.0%
Assessor B (1 time) 7.9 (mm) 9.6 (mm) 9.9 (mm)
Assessor B (2 time) 7.8 (mm) 9.8 (mm) 10.1 (mm)
Measurement error 1.3% 1.0 % 1.0 %

Measurement error: (1 time value /2 time value / 100) — 100

Table 2. Inter-examiner reliability of rectus femoris muscle cross-sectional area and muscle thickness

Pre After After 3 months
Researcher and Assessor A 4.5% 1.5% 21%
Cross-sectional area
Researcher and Assessor B 8.9 % 2.1% 1.8%
Researcher and Assessor A 9.7% 1.3% 2.2 %
Muscle thickness
Researcher and Assessor B 13.1% 1.8 % 2.5%

baseline value: The baseline value was the average of the researcher’s or assessor's values at time 1 and time 2 value.
Measurement error: (Researcher mean value / Assessor mean value / 100) - 100
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4. Discussion

In this study, we created an US learning program for the
rectus femoris muscle. To our knowledge, this is the first
learning program for US measurements of the rectus
femoris muscle. The US learning program created in this
study differs from conventional programs in that it focuses
on teaching 6 measurement points that affect US
measurement in a practical session after a lecture, and
furthermore, instructs evaluators until they are able to
measure the cross-sectional area and thickness of the RF
muscle without the assistance of researchers. The authors
found that training using a rectus femoris US learning
program improved measurement accuracy in physical
therapist training students with no US imaging or clinical
experience.

In this study, we discovered that this US learning program
was useful for training in RF muscle cross-sectional area
and muscle thickness measurement. Training using this US
learning program improved measurement accuracy, as
Harris et al. reported that simple training with feedback
improved the accuracy of ultrasound measurements
(Harris-Love, 2016). Before training, inter-assessors’
measurement error was greater than 3.0 %, suggesting that
measurements without training are inaccurate. In all
examiners, measurements were lower than baseline size
due to insufficient gel and strong compression. However,
the US learning program improved the measurement
accuracy and the measurement error was less than 3.0 %.
this US

measurement accuracy for students who had no experience

Importantly, learning program improved
using US echoes. Therefore, measurement of muscle mass
by US becomes possible for a variety of healthcare
providers. This US learning program can be used to acquire
basic US skills as demonstrated by inter-assessors’
reliability results.

Regarding inter-rater reliability, both assessors showed
accuracy within 3.0 % 3 months after the US learning
program. This result indicates that an US learning program
can have a long-term impact on US technology. This US
learning program can be practiced repeatedly until
measurements are accurate within 3.0 %, so you can trust
your measurements after training.

This study has some limitations. Further investigation is
required as this study was conducted with a limited number

of participants. Second, the authors did not compare
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traditional ultrasound learning with and without learning
programs. Therefore, the authors cannot conclude that this
learning program can be a replacement for traditional

learning.

5. Conclusions
The authors created an ultrasound learning program to
measure the rectus femoris muscle. Using this model to
educate physical therapist training school students with no
US image processing or clinical experience has shown that

measurement accuracy improves.
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ThoEEDLNT-DOT, FETF O ADL ffi HE & SIAS
RS - FIREEERE. TR - ALE R E OFHBIRIfR
AT,

441 EBGEEBRRE & T-HaE B bRk & OAHBI B4R
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[ Original Article]

Chronic stroke patients: 10 years from the onset of the disease: Processes and
conditions leading to the "practical hand" of the paralyzed side

-Ibaraki Comprehensive follow-up survey of chronic stroke patients-

Shunji Sawa*! Hidemasa Iki*? Wakaya Fujii*!' Tomoko Usami*! Shunji Sako*' Makoto Kojima*! Shigeru Sonoda*?
Yuriko Yamakawa** Takashi Isaji** Koichi Onaka*® Toshikazu Yasuoka*S Yoshikiyo Kanada*’ Naoki Sakano*3

Tomoyuki Matsuda** Shinichiro Maejima*® Eiichi Saito*’ Hiroyasu Iso*!* Hitoshi Ota*!!

Abstract

The purpose of this study is to extract "useful hand," "auxiliary hand," and "disused hand" from the ADL use evaluation
of the paralyzed hand of chronic stroke patients (1973, Fukui), clarify the transition over a 10-year period, and consider
measures to become a "useful hand." There has been no such study. The subjects were 36 chronic stroke patients who were
available for face-to-face interviews every year for 10 years since the onset of the disease. Results: 10 years after the onset
of the disease, 8 patients had a "useful hand," 6 had an "auxiliary hand," and 22 had a "disused hand." The progress of the
8 patients with a "useful hand" was as follows: 0 had a "useful hand" at the time of admission, 2 had a "useful hand" at
the time of discharge, 4 had a 1-year onset of the disease, 6 had a 3-year onset, 7 had a 4-year onset, and 8 had a 10-year
onset. All patients had a clear intention to use their hands, made repeated efforts to use their hands, and took 1 to 9 years
after discharge to become a "useful hand." In addition, the motor function of the upper limbs and fingers of all patients
recovered 1 year after the onset of the disease, and the tactile sense of the finger pads and the sense of position of the
fingers were normal. Regardless of the patient's condition during hospitalization, the first measure is to acquire bilateral
and unilateral movement, the second is to seek recovery of motor function in the paralyzed hand, and the third is to seek

rapid hand switching.

Keywords: chronic stroke patients, hemiplegic hand, hand ADL use, practical hand

*1Department of Occupational Therapy, Faculty of Rehabilitation, Gifu University of Health Sciences **Watanabe Hospital
*3 Fujita Health University Nanakuri Memorial Hospital =~ **Ibaraki Prefectural University of Medical Care *° Tsukuba
Memorial Hospital *¢Shimura Omiya Hospital *’Fujita Health University **Kinjyo University *°National Center for
Geriatric Medicine and Research *!°National Center for International Medical Research  *!' Ibaraki Prefectural Health
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® 1. EXEM LREER

n=277
B EmH Y BfRE A AL L
80N 197 AN
NEKL % AN %% pfE
B X 5> 20~29% 24 30.0 38 19.3 0.052
30~39% 14 17.5 38 19.3 0.729
40~495% 25 31.3 74 37.6 0.320
50~595% 13 16.3 39 19.8 0.493
60 LA _E 4 5.0 8 4.1 0.982
1451 5 7 8.8 25 12.7 0.352
E=q 73 91.2 172 87.3
BRI 3F AT 4 5.0 11 5.6 0.845
3~54F 17 21.3 27 13.7 0.119
6~10E 15 18.8 25 12.7 0.193
11~204 21 26.3 66 33.5 0.238
21~304 15 18.8 47 23.9 0.355
31FL 8 10.0 21 10.7 0.870
RIF L TULDREF HEERD 69 86.3 175 88.8 0.542
1RGEEM 6 7.5 9 4.6 0.328
BhEERM 0 0.0 1 1.5 —
HEE FEET 5 6.2 12 6.1 0.960
*p<0.05 **p<0.01 ***P<0.001 Fisher's test &
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F2 AO0FHRORE (RFLABHY) EHBER

n=277
HEER HUB BESRLLHF
n=80 (%) n =197 RIE
(%) (%) pfa
LEFEOFIR (BREE) ~DAMLRIEHY E LD 83.8 50.2 <.001%**
2ERICRREZ I ENHY ETH 22.5 10.7 <0.010*
BSEDCRENBLRTHZE~ORMIEHY L L1 81.3 60.4 <.001%**
LRAMOBREINT 2RRRENRABNZ EANDRRIEH Y £ L1=H 81.0 47.2 <.001%**
S.IERCERBAORERIEIHY LD 32.5 16.2 <0.002**
6EFMBANTRT ALV, BRIELMT DI EADRRIEHY LD 57.5 28.4 <.001%**
TRHIMNONBWI EPERTEAVI LDV LYY ERELE LD 38.7 16.2 <.001%**
SEBHORRBEINEFTCLYBIBELE LY 63.8 35.5 <.001%**
IMIEZEEET> TWALBENLOIMLIEH Y £ LI=h 21.3 7.2 <.001%**
10.BD OHFEPEREAR EEBCRICLE LD 70.0 41.1 <.001%**
NMAEDTAT 27— avaRIT 2LV MURERLE LD 35.0 15.7 <001
12 FB~DERNBFNZ L ICLDEBAORY PRERLHY E LIz 35.0 11.8 <.001%**
BEBICOVWTREILOREDH Y £ LIz 11.3 4.1 <0.047*
18 1B BICL2PEREOE I HRIICE>TIHVWIETLED 53.8 14.2 <.001%**

*p<0.05 **p<0.01 ***P<0.001 Fisher's test #&7E
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®3 BBEEESDY LHBER

HEERHYEH BEEEALE n=277

n =80 n =197 IRE
(%) (%) pfE

1.BEDOHZICEY B> TAICET LN TED 78.8 91 <0.009**
2R W EBSTWAEENERTETLS 60 82.2 <.001***
3ENODAFICPYAVERL TN 68.8 90.9 <.001%**
LHELOBBEZPREICHE >TLS 73 91.9 <.001%**
ERRETCETVWAEERS 71.3 89.3 <.001***
6.5DHEICEL LASERLD 53.8 82.2 <.001***
15DHHRICERERET LA TES 57.5 86.3 <.001%**
BEENMEEL COWCBRICELNIBEENERICF I/ 713 92, <.001%**
ERELTWD

AIEIRLANLEEERAITo TV 71.3 95.9 <.001%**
W.RAErLOED NI YROONENTEI LD HD 82.5 91.9 <0.022*
ERASEEICHE L TH SR 2HHHEITHD 80 89.3 0.038*
204AFETTAR=POFEMN (NT7VR) HPENTVDS 59 84.2 <.001%**
LEBEICE LBV R AEBREN MTHONTWS 29 55.8 <.001***
RMABRICRE-HREDE Lo TS 43.8 65 0.001**
BHFLBITEDE THRANEN D 775 88.3 0.021*
0B5ICIZBEL R 2 EEML VD 72.5 86 0.006**
5. 530 ECREBNICERNEZD 70 84.3 0.006**
26 BB TCORENBEETWNEERS 79.8 90.9 0.005**
IEERICH LTCENODERAE-EYDERD 61.3 80.2 0.001**
0. LFBDOFIEPRT Y1 —ILIFEATROONS 80 89.3 0.038*
0.+ HBEE - HHERFIN H B 75 90.4 <.001%**
SLEMEEDFIECHFE,+HICERHEINATND 70 83.8 0.009**
RFEEALDYR— A H B 67.5 84.3 0.001**

*p<0.05 **p<0.01 ***P<0.001
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Eolz (p=0. 001) , Fo i ~OEEEZRT [Z
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[Original Article]

The factors related to the impact of novel coronavirus infection (COVID-19) on
the stress situation, and job satisfaction of nursing staft and their willingness
to continue in the profession

~ From the outbreak to the sixth wave of novel coronavirus infection ~

Kumiko Kachi*' Hideko Ishii*!

Abstract
Objective: The study will determine the impact of the long-term COVID-19 pandemic situation on the stress situation, and
job satisfaction of nursing staff and the factors related to their willingness to continue in the profession.
Methods: A self-administered, anonymous survey was conducted on 350 nursing staff members at six medical institutions
that accepted COVID-19 patients in prefecture. A chi-square test was conducted for lifestyle, change in work environment,
job satisfaction, and organizational commitment, using the group with and without turnover intention as the objective
variables.
Results: The analysis included 299 respondents who indicated whether or not they intended to leave their jobs. Stresses
of nursing professionals included fear of infection, prejudice and discrimination, loneliness and isolation, and a strong
sense of tension, with the intention of leaving the profession.
Job satisfaction was also a factor indicating turnover intention.
Conclusion: In the future, it is important to have a support system that reduces stress reactions of nursing staff, increases

job satisfaction and commitment to the hospital.

Keywords: Corona disaster, turnover intention, job satisfaction, organizational commitment

*1 Department of Nursing, School of Nursing, Gifu University of Heals Sciences
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[Original Article]

Mothers' experiences of respite admission of children and people with

severe mental and physical disabilities requiring medical care.

Hitoyo Yasuda*!, Keiko Takita*!

Abstract

The purpose of this study was to clarify the experiences of mothers of severely mentally and physically handicapped
children who require medical care in the process of respite admission and hospitalization, from before to after their use.
The study participants were six mothers of severely mentally and physically handicapped children, who were asked to
describe their experiences of using respite. The analysis was interpreted qualitatively, focusing on their experiences from
the time they thought about using respite until after they had used it. As a result, the experiences of mothers who used
respite and hospitalization were as follows: [Facing their child's disability] [Thinking about using respite] [Using respite
and learning about the current situation] [Confused about using respite] [Worried about medical care during respite]
[Appreciative of respite] [Newly aware of respite] [Concerned about their children's future after using respite I am grateful

«

for respite, “ ” 1 am concerned about my children's future, “ and ” I am concerned about my children's future. The
mothers who used respite and hospitalization encountered their children's disabilities and felt the difficulty of medical care.
However, she faced problems such as age restrictions and the fact that the facilities differed according to the degree of
disability, making it difficult to make reservations and preventing her from using respite on a continuous basis. However,

the respite provided an opportunity for her to rest her body and mind and to make connections with other mothers.

Keywords: severely physically handicapped child and person, medical care, respite admission, mothers' experiences

*1 Department of Nursing, School of Nursing, Gifu University of Heals Sciences
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Investigation of the Effects of Stretching Based on Hemodynamics

Assessed by Simultaneous NIRS Measurement of the Brain and Muscle

Takashi Iwashima*!, Kazushige Ishizuka*!, Shosuke Ito*!,

Ryuki Kamata*!, Yuuki Hashimoto*!, Leonarudo Fujioka*!

Abstract

In this study, near-infrared spectroscopy (NIRS) probes were placed on both gastrocnemius muscles and the frontal lobe.
After a one-minute baseline period in the supine resting position, static stretching was applied to the right gastrocnemius
muscle for two minutes, followed by another one-minute resting period in the supine position. The oxyhemoglobin (oxy-
HDb) concentration in the right gastrocnemius was 0.14 & 0.18 mM during the initial rest, decreased to —0.46 = 0.79 mM
during stretching, and then increased to 0.84 == 0.62 mM after stretching. In contrast, the left (non-stretched) gastrocnemius
showed oxy-Hb concentrations of 0.17 &= 0.13 mM at rest, 0.62 £ 0.34 mM during stretching, and 0.90 = 0.39 mM
post-stretching, with a statistically significant increase during and after the stretching intervention (p < 0.01).

Furthermore, the frontal lobe oxy-Hb levels were 0.12 = 0.22 mM at rest, 0.45 & 0.62 mM during stretching, and 0.39
=+ 0.59 mM after stretching, with a significant elevation observed during and after stretching compared to baseline (p <
0.05). The increased oxygenation in the contralateral (non-stretched) muscle during right-sided stretching may be associated
with neural or systemic responses, as previously suggested by Nelson et al. Additionally, the enhanced frontal lobe
oxygenation observed during gastrocnemius stretching is presumed to reflect increased cortical activity in response to the

physical intervention.

Keywords: NIRS, Stretching, Hemodynamics

*1 Department of Physical Therapy, Faculty of Rehabilitation, Gifu University of Health Sciences
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[Research Report]

Challenges Encountered in Gifu University of Health Sciences’ Support
for the Elderly from the Viewpoint of Health Literacy
-An Analysis of Data from Surveys of Participants in the Research

Center Seminar-
Chizuru Tochimoto*! Hideko Harada*' Miki Kawada*' Nakako Fujiwara*!

Abstract
(Aim) The aim was to analyze from two different perspectives any changes in the health literacy of participants in the 2022
and 2023 seminars, with a view to applying lessons learned in the plans for the 2024 seminars. This was done by analyzing
the free comment sections of written surveys.
(Method/Analysis) The level of participation of community residents in the seminar was (in total) 48 people in 2022 and
80 people in 2023. Questionnaires that were submitted numbered 30 in total, with 10 in September 2022, 14 in January
2023 and 6 in March 2023 and these were analyzed qualitatively and descriptively.
(Results) The participants in 2022 and 2023 were largely aged between 70 and 79 and those whose participation was
continuous accounted for around 30 percent. ‘Consciousness Raising of Preventive Medicine’ in the 2022 comments
had become ‘Use and Realization of Knowledge’ one year later in 2023, so health literacy increased. From the coding
of results over the 2-year period, 5 categories were identified: ‘The difficulty of self-management’ , ‘The continuance
of self-management thatis informed by knowledge’ , ‘Sense of satisfaction from increased knowledge’ , ‘Expectations
of the role of participants in community activities’ and ‘Expectations of the organizers’
(Discussion) It can be inferred that by holding seminars on topics of interest to participants in their seventies, health literacy
increased. In conclusion, this university’ s Research Center achieved the ‘Training of Health Professionals who can

contribute to community healthcare’ , and more can be expected from it as a place that contributes to the community.

Keywords : community residents, Research Center seminar, health literacy, Healthy Japan 21 (Stage 3), the elderly

*1 Department of Nursing, School of Nursing, Gifu University of Health Scien
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