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Perioperative expression of pattern-recognition receptors in peripheral blood mononu
clear cells from patients undergoing hepatobiliary pancreatic surgery
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Background: The role of purinergic receptors in pathogenesis of postoperative crit

ical illness following major surgery was prospectively investigated. Methods: Expression levels of P2X7, A
2A, T-bet, and GATA-3 mRNA in peripheral blood mononuclear cells were assayed by reverse transcription-pol
ymerase chain reaction perioperatively in 49 consecutive patients who underwent major hepatobiliary pancre
atic surgery. Results: P2X7 mRNA expression and P2X7/A2A ratio were significantly lower in unfavorable gro
up (p < 0.05) in preoperative or early postoperative period. Postoperative T-bet/GATA-3 ratio was signific
antly lower in unfavorable group (p < 0.05). T-bet/GATA-3 ratio correlated significantly with P2X7 mRNA ex
pression and P2X7/A2A ratio on POD 0 and 1 (p < 0.01). P2X7 mRNA expression on POD 0 negatively correlated
with severity of complications (p < 0.05). Conclusions: These results suggest that P2X7 and A2A may play
a pivotal role in pathogenesis of postoperative critical illness.



(PRRs

SIRS, CARS, MARS
Macrophage
type |
type 11

Macrophage
(pro-inflammatory) (M1)
(anti-inflammatory) (M2)

Helper T
(TH)/Th2 Th2

cytokine/chemokine
Q]
Immunol 2003;170:3263-72.)
(pattern-recognition
receptors:PRRs

PRRs [Toll-like receptors (TLRS),
RIG-I-like receptors (RLRs),
nucleotide-binding oligomerization domain
(NOD)-like receptors (NLRs)]

pathogen-associated
molecular-pattern molecules (PAMPSs)

damage-associated molecular-pattern
molecules (DAMPS)

Clin Microbiol Rev.
TLRs NLRs

PAMPs

2009;22:240-73.

MyD88  TRIF
pro-inflammatory cytokine (TNF, I1L-1)
IFNy

heat shock
protein (Hsp), HMGB1, , ATP
DAMPs PRRs RAGE,
(P2X7)
(Nature. 2010 ;464:41-2.)
PAMPs DAMPs
(Mol
Med. 2010;16:69-82.) PAMPs , DAMPs-
PRRs LPS-TLR4
(NFk B, AP-1 TNF, INFy )
NLRP3 inflammasome
caspase-1 IL-1p3 IL-18
NLRP3 (Nat Rev Immunol.
2010 ;10:210-5. mitochondrial
DNA-TLR-9 Cell.

2010;140 :821-32.

(P2X7,A2A)

DAMPs

Curr Opin
Immunol. 2008 ;20:524-9. P2X7  ATP
,A2A adenosine
ATP-P2X7
Monocyte/Macrophage
NLRP3 inflammasome
caspase-1 IL-1(
Th
Th17 (RORy T) (Nat
Immunol. 2009 10:241-7.)
adenosine-A2A
Monocyte/Macrophage cAMP
CREB, CEBPf
IL-10 (M2 Macrophage) Th

regulatory T cells (Tregs)

(Nat Rev Drug Discow.
2008 ;7:759-70.)

DAMPs (Hsp70  HMGB1)
PBMCs TLRs, P2X7, A2A

DAMPs
Surg 2004;187:777-84.)

(AmJ
P2X7

DAMPs, PAMPs-PRRs

[Neutrophil (PMN), CD4+ Tcells, CD8+ T
cells, CD19+ B cells, CD56+ NK, CD14+
Monocytes]

1 37 14

[PMN, CD4+ Tcells, CD8+ T cells,
CD19+ B cells, CD56+ NK, CD14+ monocytes]



CD14+ Monocytes TLRs, NLRP3

M1, M2
AP-1, NFk B, IRF3, CREB,
CEBP[] CD4+ Tcells NLRP3
Thl, Th2, Treg
Th1l7
(T-bet, GATA-3, FOXP3 RORy T)
Neutrophils mitochondrial
DNA-TLR-9
(€H) IL-6 IL-10
IL-6 IL-10
1
IL-10
350;
H#
300+
Ofavorable
250 #H# Bunfavorable
200f
150}

100

50

Plasma IL-10 concentration (pg/ml)

Preop. Day0 Dayl Day3 Day7 Dayld

Time after operation (days)

1A IL-10
IL-6
2500
H#
2000
Ofavorable
B4 Bunfavorable

[uny
w
o
o

1000 |

500

Plasma IL-6 concentration (pg/ml)

o

Preop. Day0 Dayl Day3 Day7 Dayl4

Time after operation (days)

1B IL-6

(2) PBMC TLR-2, TLR-4

PBMC TLR-2, TLR-4

CD14+

monocytes CD14+ monocytes

40 4
30 4

20 4

TLR2 | GAPDH mRNA

Pre 0
Time after operation ( days )
2A PBMC TLR-2
B -
04 -
% 08
E *
& 02 o
%
F o1 X
ﬁﬁﬁl j
0 A
Pre 0 1 3 T 14
Time aftar operation ( days )
2B PBMC TLR-4
(3) PBNC P2X7 (ATP )  A2A
Adenosine
PBMC P2X7 (ATP )
A
A2A Adenosine 2
B P2X7/A2A ratio
C

CD14+
monocytes CD14+ monocytes

(4) PBMC
GATA3(Th2)

T-bet(Th1)

PBMC  T-bet (Thl)
T-bet/GATA3
4  CD4+ Tcells

GATA3 (Th2)

T-bet/GATA3



P2X7/GAPDH

0.06

O favorable # #

M unfavorable
0.04+

0.02+

P2X7/GAPDH mRNA

0.00

Preop. Day0 Dayl Day3 Day7 Dayl4

Time after operation (days)

3A PBMC P2X7
A2A/GAPDH
0.045; 4
#
< 0.030
o=
€
T
[a)]
[a W
<
2 0.015 #
<
o
<
0.000

Preop. Day0 Dayl Day3 Day7 Dayl4
Time after operation (days)

3B PBMC A2A

Ofavorable P2X7/A2A

W unfavorable
15 ¢

#
#

*P < 0.05,
<Z( **P <0.01vs
x 10 | favorable group
£
g #P <005,
< #HP <0.01 vs
<Z( Preoperative
% 5 value
~
x
o~
[-%

0
Preop. Day0 Dayl Day3 Day7 Dayl14
Time after operation (days)
3C PBMC P2X7/A2A ratio

36

Ofavorable

24 L W unfavorable

N *P < 0.05,
vs favorable group

12 N * N

T-bet/GATA3 mRNA
*

0.0

Preop. Day0 Dayl Day3 Day7 Day14

Time after operation (days)

4 PBM T-bet/GATA3 ratio
©) CD4+ Tcells
RORy T
(6) PMN, CD8+ T cells, CD19+
B5cells, CD56+ NK PRRs

CD14+ monocytes

9 2012 97—103
DOI: 201304548
Okaya T, Nakagawa K, Kimura F,
Shimizu H, Yoshidome H, Ohtsuka M,
Morita Y, Miyazaki M. The alterations
in  hepatic microcirculation and
Kupffer cell activity after biliary
drainage in jaundiced mice. J
Hepatobiliary Pancreat Sci.
Vol. 19, 2012, 397-404.
DOI: 10.1007/s00534-011-0435-0

26
2013 11 25

26
2013 11 25



immunonutrition

75
2013 11 21
immunonutrition
67
2012 o7 11
67
2012 07 11
112
2012 04
12
2011 6
9
Purinergic receptor
2011 5

27

http://www.ho.chiba-u.ac. jp/5/

@
KIMURA, Fumio
@
MIYAZAKI, Masaru
SHIMIZU, Hiroaki
YOSHIDOME, Hiroyuki
23 24
TAKAYASHIKI, Tsukasa
©)



