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The liver is not only a metabolic organ but also an immune organ. Kupffer
cells, NKT cells, NK cells, and recruiting macrophages, comprise the effective immune system in the
liver.

We reported that in FGF5-deficient mice, high-fat diet consumption strongly activates recruited

macrophages and cause non-alcoholic steatohepatitis. The cholesterol nuclear receptor LXRa is

specifically expressed in the liver. Depletion of this molecule causes macrophage activation, loss

of NKT cells as well as Th2 cytokines, which in turn, cause inflammation. NKT cells are also present
in the kidney and injure tubular epithelial cells and glomerular endothelial cells.

Kupffer
NKT



Kupffer Natural Killer T

(NKT) Natural Killer (NK)
Kupffer
Kupffer NKT
NASH
Fibroblast growth factor 5 (FGF5)
NASH
F4/80 CD68  CD1lb
CRIg CD11b
KC/Mo TNF  mRNA
FasL
TNF FasL
KC/Mo
1Gy 1 8
CD68,CD11b
FGF 5
NASH
KC/Mo
Liver X receptor (LXR)
a B a
B LXRa
NASH
CD11b
LPS invariant NKT
IL-4 Th2
MCP-1
NKT NK T
NKT Fas/FasL
Perforin/Granzyme

a -GalCer NKT



NKT

Perforin/Granzyme Fas/FasL
NKT
o -GalCer
NKT o -GalCer
NKT Anergy NKT
NKT
NKT
6
o 28

Activation and increase of radio-sensitive CD11b+ recruited Kupffer cells/macrophages
in diet-induced steatohepatitis in FGF5 deficient mice

Nakashima, H. Nakashima, M. Kinoshita, M. lkarashi, M. Miyazaki, H. Hanaka, H. Imaki,
J. Seki, S.

2016 Scientific Rreports

DOI: 10.1038/srep34466

o 29

Dysregulation of Kupffer Cells/Macrophages and Natural Killer T Cells in Steatohepatitis
in LXRa Knockout Male Mice

Endo-Umeda Kaori Nakashima Hiroyuki Umeda Naoki Seki Shuhji Makishima Makoto
2018 Endocrinology

DOI: 10.1210/en.2017-03141

In vivo Lipopolysaccharide Tolerance Recruits CD11b<sup>+</sup> Macrophages to the Liver
with Enhanced Bactericidal Activity and Low Tumor Necrosis Factor-Releasing Capability,
Resulting in Drastic Resistance to Lethal Septicemia

Kinoshita Manabu Miyazaki Hiromi Nakashima Hiroyuki Nakashima Masahiro Nishikawa
Makoto Ishikiriyama Takuya Kato Shoichiro Iwaya Keiichi Hiroi Sadayuki Shinomiya
Nariyoshi Seki Shuhji

2017 Journal of Innate Immunity

DOI: 10.1159/000475931

o 30

Liver X receptors regulate hepatic F4/80 + CD11b+ Kupffer cells/macrophages and innate
immune responses in mice.

Endo-Umeda, K. Nakashima, H. Komine-Aizawa, S. Umeda, N. Seki, S. Makishima, M.

2018 Scientific Rreports

DOI: 10.1038/s41598-018-27615-7

Activated natural killer T cells in mice induce acute kidney injury with hematuria through
possibly common mechanisms shared by human CD56

Uchida, T. Nakashima, H. Ito, S. Ishikiriyama, T. Nakashima, M. Seki, S. Kumagai, H.
Oshima,N.

2018 Am J Physiol Renal Physiol

DOI: 10.1152/ajprenal .00160.2018

Repeated administration of alpha-galactosylceramide ameliorates experimental lupus
nephritis in mice
Uchida, T. Nakashima, H. Yamagata, A. Ito, S. Ishikiriyama, T. Nakashima, M. Seki, S.



Kumagai,H. Oshima, N.
2018 Scientific Rreports
DOI: 10.1038/s41598-018-26470-w

10
2016

Activation and increase of radio-sensitive CD11b+ recruited Kupffer cells/macrophages
in diet-induced steatohepatitis in FGF5 deficient mice

Nakashima, H. Nakashima, M. Kinoshita,M. Seki, S.

The 45th Annual Meeting of The Japanese Society for Immunology

Activation of PPAR gamma protects against postburn infection by regulating innate immune
response

Miyazaki, H. Kinoshita,M. Nakashima, H. Nakashima, M. Seki, S.

The 45th Annual Meeting of The Japanese Society for Immunology

Excessive activation of liver natural killer cells and phenotypic alteration and
dysfunction of Kupffer cells in diabetic mice with sepsis, and reversal by insulin
treatment

Kinoshita,M. Miyazaki, H. Nakashima, H. Nakashima, M. Seki, S.

The 45th Annual Meeting of The Japanese Society for Immunology

2017

Medical countermeasures using LPS tolerance to address lethal toxic shock and fatal
bacterial sepsis

Manabu Kinoshita, Nariyoshi Shinomiya, Hiromi Miyazaki, Hiroyuki Nakashima, Masahiro
Nakashima, ShujiSeki

Chemical and Biological Defense Science & Technology Conference

In vivo LPS tolerance recruits CD11b+ macrophages to the liver with enhanced bactericidal
activity and low TNFreleasing capability, resulting in drastic resistance to lethal
septicemia

Kinoshita Manabu, Miyazaki Hiromi, Nakashima Hiroyuki, Nakashima Masahiro, Nishikawa
Makoto, Hagisawa Kohsuke, Seki Shuhji

Shock Society  Shock 47

Liver sinusoidal endothelial cells and resident Kupffer cells are involved in cholesterol
metabolism in mice
Nakashima Hiroyuki, Kato Shoichiro, Ishikiriyama Takuya, Nakashima Masahiro, Kinoshita
Manabu, Seki Shuhji

Repeated administrations of o - galactosylceramide slow the progression of lupus
nephritis in BWF1 mice

Nakashima Masahiro, Uchida Takahiro, Ito Seigo, Ishikiriyama Takuya, Nakashima Hiroyuki,
Kumagai Hiroo, Seki Shuhji

2018

Liver sinusoidal endothelial cells are involved in the aggravation of liver injury induced
by the activated NKT cells in aged mice.

H. Nakashima, M. Nakashima, M. Kinoshita, S. Kato, T. Ishikiriyama, and S. Seki
International congress of European Association of Study of Liver

Liver X Receptor activation exerts the different effects on the function of liver resident
Kupffer cells and recruited macrophages

Takuya Ishikiriyama, Hiroyuki Nakashima, Shoichiro Kato, Kori Endo-Umeda, Masahiro
Nakashima, Manabu Kinoshita, Makoto Makishima, Shuhji Seki



LPS preconditioning potently enhances liver antitumor activity in mice despite marked
suppression of inflammatory response

Manabu Kinoshita, Hiroyuki Nakashima, Masahiro Nakashima, Takuya Ishikiriyama,
Shoichiro Kato, Hiromi Miyazaki

0
o 0
o 0
(€D)
Shuhiji Seki

8 80531392

Manabu Kinoshita

8 70531391

Masahiro Nakashima

8 70738103

@



