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Understanding the rel@tionshig between nutrient intake and host defense from the
perspective of cytokine IL-lbeta expression
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It has long been known that adequate nutrition is necessary to protect
against pathogen infection. We all share the experience of catching a cold when our diet is
disrupted. However, it remains unclear why adequate nutritional intake promotes the function of the
immune system against pathogens. In this study, we focused on the production of inflammatory
cytokines via the innate immune system, which plays crucial roles in the defense response against
pathogens, with the aim of elucidating the relationship between nutritional intake and infection

defense. The analysis revealed that nutrient requirements during production varied greatly among
inflammatory cytokines.



Toll-like receptor (TLR)
NLRP3 (Nucleotide-binding oligomerization domain-like receptor family, pyrin domain-containing 3)

Saitoh et al. Nature 2008, 456, 264-268; Saitoh et al. Immunity 2011, 34, 352-363; Misawa
et a. Nat Immunol 2013, 14, 454-460; Misawa et al. Int Immunol 2015, 27, 425-434; Ikoma et al. Int

Immunol 2022, 34, 493-504 TLR NLRP3
Interleukin (IL)-18
IL-1B B
Nat
Immunol 2013, 14, 246-253; J Immunol 2012, 188, 1953-60
IL-1P
IL-1B8
IL-1P
IL-1P
TLR IL-1B
mTOR
mTOR mTOR
IL-1B
mTOR mTOR S6
mTOR
TLR NLRP3

COVID-19



C57BL/6

Mouse IL-1p ELISA kit, mouse IL-1o ELISA kit, mouse Tumor Necrosis Factor (TNF) ELISA kit

Biolegend TLR Invivogen
ELISA
TLR Lipopolysaccharide
(LPS)
ELISA
IL-1B8
IL-1P TLR
IL-1B8 NLRP3 NLRP3
ASC Caspase-1 IL-1B
TLR NLRP3
IL-1B
Dulbecco'sModified Eagle RPMI TLR
NLRP3 IL-1P
RPMI RPMI
TLR LPS
NLRP3 IL-1B
RPMI IL-1B 1
TLR NLRP3 IL-1B
IL-1lo
IL-loe  IL-1B IL-1 IL-1a
IL-1B TLR
IL-1a LPS
NLRP3 IL-1lo
NLRP3 IL-1a
RPMI
RPMI TLR Alum LPS
IL-1a
RPMI IL-1a
1 TLR NLRP3
IL-1a
IL-1oe  IL-1B

IL-1a IL-1PB



RPMI

IL-1a
IL-1a IL-18
RPMI
TNF

TNF
3

TNF
IL-1a 1L-1B

IL-1a IL-1B

IL-1B

IL-1o

LPS

IL-1a

RPMI

TLR

IL-1a

TLR

TNF
IL-1B

IL-1o

TLR

IL-1a

IL-1B

TLR
IL-1B
IL-1o. IL-1B
TNF
RPMI
TNF
IL-18 TNF



=1 B RPMI [JAsnZiERPMI

IL-1a IL-1B
3000 - 12000 -
10000 -
'_EI 2000 .él 8000 A
> £ 6000 -
2 1000 - 2 4000 -
N — =
U —nl—
Ctrl Alum Ctrl Alum
X2 B RPMI [JAsparaginasefLEERPMI
IL-1a IL-1B
2500 1 12000 -
2000 10000 -
—E' 1500 - — 8000 -
2 1000 - -.:E-,-,, 6000 1
. 2 4000 -
—li—
Ctrl Alum Ctrl Alum
X3 B RPMI [JAsnXiERPMI [JAsparaginase L ERPMI
TNF
12000 -
10000 - .
_, 8000 -
E 6000 -
=]
2 4000 -
2000 -
0
Ctrl Pam3Csk4



Wang J, Takemura N, Saitoh T. 44(5)
Macrophage Response Driven by Extracellular ATP. 2021
Biol Pharm Bull. 599-604
DOI
10.1248/bpb.b20-00831.
76(6)
PRR 2021
614-621
DOI
74(2)
2021
82-84
DOI
lkoma K, Takahama M, Kimishima A, Pan Y, Taura M, Nakayama A, Arai M, Takemura N, Saitoh T. 34(10)
Oridonin suppresses particulate-induced NLRP3-independent IL-1a release to prevent 2022
crystallopathy in the lung
International Immunology 493-504

Dol
10.1093/intimm/dxac018.




Matsui Y, Takemura N, Shirasaki Y, Takahama M, Noguchi Y, lkoma K, Pan Y, Nishida S, Taura M,
Nakayama A, Funatsu T, Misawa T, Harada Y, Sunazuka T, Saitoh T.

34(10)

Nanaomycin E inhibits NLRP3 inflammasome activation by preventing mitochondrial dysfunction 2022

International Immunology 505-518
DOl

10.1093/intimm/dxac028.

Fukunaka A, Shimura M, Ichinose T, Pereye OB, Nakagawa Y, Tamura Y, Mizutani W, Inoue R, Inoue 13(1)

T, Tanaka Y, Sato T, Saitoh T, Fukada T, Nishida Y, Miyatsuka T, Shirakawa J, Watada H,

Matsuyama S, Fujitani Y.

Zinc and iron dynamics in human islet amyloid polypeptide-induced diabetes mouse model. 2023

Scientific Reports 3484

DOl
10.1038/s41598-023-30498-y .

15 4 0

Cell Death 29

2021

64

2021




71

2021

71

2021

71

2021

Nanaomycin

71

2021




Naoki Takemura, Manabu Taura, Tatsuya Saitoh

Oridonin as a potential therapeutic agent for microparticle-induced inflammatory diseases

50

2021

Tatsuya Saitoh

Understanding and chemical controlling pyroptosis induced by irritating particulates

50

2021
142

2021
142

2021




142

2021

Nanaomycin

142

2021

95

2022

Naoki Takemura, Tatsuya Saitoh

Nanaomycin E inhibits NLRP3 inflammasome activation by preventing mitochondrial dysfunction

51

2022




143

2023




