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Mechanisms underlying the monocytic cell death in sepsis and development of new trea
tments by pro-resolving lipid mediators

Nakayama, Yoshinobu
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To develop an in vitro model of sepsis, monocytic cells were exposed to lipopolysa
ccharides and high glucose, which induced apoptosis and reduced phagocytosis. Our results indicate that en
doplasmic reticulum stress is involved in sepsis, as an upstream regulatory mechanism. Resolvin D2, a lipi
d mediator involved in the resolution of inflammation, suppressed apoptosis, reduced C/EBP homologous prot
ein expression, and improved phagocytosis, indicating that Resolvin D2 has therapeutic potential for sepsi
s. We are in the process of exhaustively analyzing the role of microRNAs in our model of sepsis by using 1|
on PGM next-generation sequencing, and in our preliminary experiments, we have observed changes in some m
icroRNAs, including miR-211 and miR-204. We will further examine the potential of microRNAs for use in sep

sis treatment in the future .



Vincent JL, et al. Sepsis
definitions: time for change. Lancet.
2013;381:774-5

T B

(Skrupky LP. Advances in the management
of sepsis and the understanding of key
immunologic defects. Anesthesiology. 2011
Dec;115(6):1349-62) LPS

X Feng, et al. Lipopolysaccharide inhibits
macrophage phagocytic neutrophils by
regulating the production of tumor necrosis
factor a and growth arrest-specific gene 6.
Immunology. 2011 Feb;132(2):287-95

Pro-
inflammatory |
Response |/ %
Resultant immune response at
the systemic level =

4 K immunosuppression
. ) ’/

J Time

Anti-
inflammatory

Resp

Critical Care Medicine,
2008;36:2407-13

PI3K-Akt

UPR

CHOP

UPR

CHOP
LPS
Endo M, et al. J Immunol. 2006 ; 176 :
6245-53
GRP78
CHOP Ma
T, et al. Eur Surg Res. 2008;41:219-25.

D2

M Spite. Resolvin D2 is a potent
regulator of leukocytes and controls microbial
sepsis. Nature. 2009 Oct 29; 461 (7268):
1287-91)

21-24 RNA
microRNA(mMIiRNA)

D2 miRNA

THP-
Monocyte/Macrophage LPS

RNAi

THP-1
Monocyte/Macrophage

D2

lon PGM LPS
THP-1

Monocyte/Macrophage microRNA

5.5mM(normal glucose NG
high glucose HG

) 15mM

5.5mM 9.5mM
(mannnitol M )

72 LPS

Akt
p308

Histpaque1077
PBS(-)
2
M-CSF



Caspase9
Caspase3 PI
2 200nM
Phorbol-12-myristate-13-acetate (PMA)
THP-1
Vybrant
Phagocytosis Assay kit
Particle
CellTracker™ Green CMFDA
CHOP Real-Time
PCR(StepOnePlus PCR
Applied Biosystems )

Western blot
Akt

siRNA Nucleofection
Amaxa siRNA Nucleofection Program
THP-1

CHOP Negative control(NC)
siRNA 24 37
CcOo2
Real-Time
PCR mMmRNA
6
D2 HG
7
micro RNA
lon PGM
THP-1
mirVana™
miRNA Isolation Kit miRNA
lon Total RNA-seq
PCR
DNA
PCR
lon PGM
miRNA

Genomic Work Bench, CLC

72h

NG+LPS HG+LPS
Caspase9,Caspase3 48h 72h
Pl 72h HG+LPS
Caspase 9 *P<0.05
120 . %
/§1oo T
= 80 4
8 60 - =
e
T 40 4
0 i

24h 72h

120 mNG+LPS Pl .
’gwo BM15+LPS
S | mHG15+LPS *
3
O 6o
g 40

* il
0
24h 48h 72h
HG
LPS 72h
NG+LPS HG
LPS 24-72h
M LPS
NG+LPS
Particle

é g o NG
g § m NG +LPS
; 3 W @ M+LPS
2 g o HG +LPS

mRNA CHOP 24h
48h HG LPS

48h 72h HG+LPS

CHOP




Phagocytosis of apoptotic neutrophils
(Fluorescence intensity)

NG
ENG +LPS
OHG +LPS
MRvD2 1 nM
NRvD2 10 nM

ORvD2 100 nM

# #
# # #
20 a1 [ |
18 A A A
< T O NG
g2 m NG +LPS
§ % M + LPS
% % O HG +LPS
SR =2
Akt p308
HG+LPS 72h
5 — NG
B 1 £ (N B NG +LPS
3 --- HG+LPS
" 10A1kt (pTéSé) (MFI1)0 b
CHOP
Akt
CHOP siRNA Caspase3d
Caspase3 PI
HG+LPS
Akt p308
o X10°
£ 5
:g.z 3 u NC
S8 0 CHOP
@ @ 2
8 ~ 1
L NG +LPS  HG+LPS
Resolvin D2
Akt
Resolvin D2 Caspase9
Pl  HG+LPS
Akt
HG+LPS
LPS HG miRNA
miR-211
miR-204 HG+LPS
miR-211 miR-204

LPS
Akt
CHOP Akt
siRNA
D2
lon
PGM
miRNA
miRNA
In Vivo
1

Nakayama Y, Shibasaki M, Shime N,
Nakajima Y, Mizobe T, Sawa T.The
RACHS-1 risk category can be a
predictor of perioperative recovery in
Asian pediatric cardiac surgery patients.
J Anesth. 2013; 27:850-4. .

3
TEE
17




P47-48. 2012
3.
16: 23-30,

2012
4.

CKD

62: 1326-1335, 2013.

(@H)

NAKAYAMA YOSHINOBU

90568198




