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Mechanism of augmented phagocytic activity in liver by pioglitazone treatment
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Pioglitazone significantly prevented from septic death and improved
bacterial elimination in the peripheral blood. Pioglitazone lowered serum proinflammatory cytokines
and enhanced bacterial elimination in the liver, by increasing the phagocytic and bactericidal
activities of liver F4/80+CD1lb+ recruited macrophages (Mg ). Of note, CD206 expression and reactive

oxygen species production in F4/80+CD11b+ recruited M@ were enhanced.

Quantitative PCR revealed that hepatic CD11b+ cells (including Gr-1+CD11b+ neutrophils and recruited
M@ ) augmented gene expression of rate-limiting enzymes for glycolysis by pioglitazone, and their
improved phagocytic and bactericidal activities were abolished by glycolysis inhibiting reagents.
Pioglitazone might strengthen the phagocytic and bactericidal activities of liver recruited My and
that these immunological activities are closely associated with their glucose catabolism.



1)
2
tumor necrosis factor (TNF)-a interleukin (IL)-6

macrophage chemoattractant protein (MCP)-1
peroxisome proliferator-activated

receptor (PPAR)-y {5 o Control
@ Piogli
—80 <> GW9662+piogli
CLP % 60
S0
g
Gao, JSR, 2014, Ferreira, JI. 2014 ®20 4
0 ; : : :
2 0 3 60 90 120
db/db- Bt Kis@Eies CLo%anFiE
db/db 4 -
g
£c3
L
% 25
Yano, Infect Immunity, 2012 3z
& 81
EO
Control  Piogli GW9662
1 1 +piogli
2 Ee #iRm P Sig S KISEH
1)
C57BL/6 50 60 7
8x108 CFU 6x108 CFU
Escherichiacoli B E. coli B 10mg/kg
3 3 4
3
CD11b
CD11b*
2
Gr-1+*CD11bpright F4/80highCD11blow
KC F4/80lowCD11bhigh Meo
pHrodo pHrodo E.coli FITC
FITC-E.coli 1
gentamicin protection assay CD11b*
1
3)
scavenger receptor CD206 MARCO
CD204 CD36

Fc OxyBURST
CD11b*



(4)
(2)

@)

)

3)

PPAR-y

4A CD11b+*

Mo

receptor CD206

®3)

5

2-DG
scavenger receptor
12 300 8 1 —8— Control
10 250 s
g8 E 200 £
%' 6 Ewo g3
PPAR- £+ . 2 £
T 2 s 1
0 ] 0
pe 1h 3 6 12 pe 1h 3h  6h 12n pre th  3h  6h  12h
B3 ZH=O ACKISEE SR MPREET M VIRE
A B 120
4B 50 —— Control 5 9100
40 —&— Piogli b:g
£3 ——cweeez 22
E =] 30 +piogli § § 60
scavenger 5T ,%;‘ 40 |—|
Mo . g—m 5% 20 ﬂ i
0 ¢ Control ngll Control P\ogln 'J
on h Liver CD11b+ | Liver CD11b- Mediut
CD1lb* B4EA5Ua ARSI B EHERLCD! brosle® AR REEDEIL
CD11bt

phosphofructokinase, pyruvate kinase, hexokinase-1

N * B A
. 4 08 25 Control mouse Pioglitazone-treated mouse
g3 206 -2 60 —O— Control 100 —O—Piogli
3 g g1s & —e— 420G Z 80 —e— +20G
22 w 04 < 2340 L%
5 ] § 1 3 g —e— +cligomycin A H & 60 +oligomycin A
a1 302 3 82 8%
g 5 fos i H
0 0 0 g2 gz
Control  Piogli Control  Piogli Control  Piogli e S 20
o . . o] 0
Bls o FUS/ o5l CJ:Z:H?WODHH%EHH@@ oh ih oh 1h
BB i IS 2 W T RO 2 B . J—
50
£
2%
g
Py 30
s 20 A
)
B 10 A
: ]
0
DMSO 2DG oligo DMSO 2DG oligo
Control Pioglitazone

) BTG SR A ERI 2 H 1T Dgentamicin protection assay

Blg S HBAEHI% Tl E B i SR NLIZ BRI RO N I ERMEED E L
(A
(B] #2EM ¢ DpHrodo Ecoll T 2 EEEE



5 5 0 5

Kinoshita Manabu Miyazaki Hiromi Nakashima Hiroyuki Nakashima Masahiro Nishikawa Makoto 9

Ishikiriyama Takuya Kato Shoichiro Iwaya Keiichi Hiroi Sadayuki Shinomiya Nariyoshi Seki

Shuhji

In vivo Lipopolysaccharide Tolerance Recruits CD1lb<sup>+</sup> Macrophages to the Liver with 2017

Enhanced Bactericidal Activity and Low Tumor Necrosis Factor-Releasing Capability, Resulting in

Drastic Resistance to Lethal Septicemia

Journal of Innate Immunity 493 510
DOl

10.1159/000475931

Uchida Takahiro Nakashima Hiroyuki Yamagata Akira Ito Seigo Ishikiriyama Takuya Nakashima 8

Masahiro Seki Shuhji Kumagai Hiroo Oshima Naoki

Repeated administration of alpha-galactosylceramide ameliorates experimental lupus nephritis in 2018

mice

Scientific Reports -
DOl

10.1038/s41598-018-26470-w

Uchida Takahiro Nakashima Hiroyuki Ito Seigo Ishikiriyama Takuya Nakashima Masahiro Seki 315

Shuhji Kumagai Hiroo Oshima Naoki

Activated natural killer T cells in mice induce acute kidney injury with hematuria through 2018

possibly common mechanisms shared by human CD56+ T cells

American Journal of Physiology-Renal Physiology F618 F627
DOl

10.1152/ajprenal .00160.2018

Kinoshita Manabu Nakashima Hiroyuki Nakashima Masahiro Koga Minori Toda Hiroyuki Koiwai 9

Kazuki Morimoto Yuji Miyazaki Hiromi Saitoh Daizoh Suzuki Hiroaki Seki Shuhji

The reduced bactericidal activity of neutrophils as an incisive indicator of water-immersion 2019

restraint stress and impaired exercise performance in mice

Scientific Reports

DOl
10.1038/s41598-019-41077-5




Nakashima Masahiro Kinoshita Manabu Nakashima Hiroyuki Kotani Aya Ishikiriyama Takuya Kato 25
Shoichiro Hiroi Sadayuki Seki Shuhji

Pioglitazone improves phagocytic activity of liver recruited macrophages in elderly mice 2019
possibly by promoting glucose catabolism

Innate Immunity 356 368

DOl
10.1177/1753425919849620

2 0 0

Nakashima Masahiro, Kinoshita Manabu, Nakashima Hiroyuki, Ishikiriyama Takuya, Kato shoichiro, Koiwai kazuki, Seki Shuhji

Pioglitazone prevents sepsis in old mice by enhancing liver innate immunity

47

2018

Nakashima Masahiro, Kinoshita Manabu, Nakashima Hiroyuki, Seki Shuhji

Pioglitazone reinforces liver innate immunity against bacterial infection in aged mice.

93

2020

(NAKASHIMA Hiroyuki)

(10574064) (82406)




(ISHIZUKA Toshiaki)

(30399117) (82406)
(KINOSHITA Manabu)

(70531391) (82406)
(SEKI Shuhji)

(80531392) (82406)
(NAKANISHI Kuniaki)

(60523115) (82406)




