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Sepsis causes fibroblast proliferation in various organs following systemic
inflammation due to infection. For this process, we studied growth control of fibroblasts in mouse
sepsis model and human fibroblast cell culture system. Male BALB-C mice of 8 to 12 weeks as a sepsis

animal model were used to evaluate pathology by cecal ligation and puncture (CLP). Analysis of the
distribution of fibroblasts using S100 calcium-binding protein, etc. showed an increase in
fibroblasts in the lungs and the atrial fascia interface in the time course after CLP. In the study
of cell culture of human fibroblast IMR-90, it was possible to evaluate that the 3 receptor
activation by catecholamine and thrombin activity in systemic inflammation are strongly involved in
fibroblast proliferation. It was revealed that fibroblast proliferation and organization was
observed in association with inflammation of sepsis in the lung and heart.



# X C—19, F—19—1, Z—19, CK—19 (dam)

1. WFZERHAR S K] DT 5

FMAE (sepsis) 1F, REYUIEIC L D20
RIEIC K D ZBAR AR TH D, MULIE TIE,
Toll-like& &K< tumor necrosis factor
BRI EORIEERER T DR KA LT,
RIEVES A BT A L RORIEMES T 3BT T2\ PE
A X b (Matsuda N and Hattori Y. J
Pharmacol Sci 2006:101: 189-198), HIfiLfiE
%, EWNATRESREFECTELFVIREEL L
THbHN TS,

Z DX ) R RUEE, RAELEHIT tumor
growth factor f 72 K OEEFEM YA M A
v EZDOMBNIERISESY 7TV OEERIC
KV, BRHEFMR I AE A U D, BUME R
RN 30 1T 2 Mt 2 e BE Sl D B 77 2 i B L
FMAE T RE L2 J6 1 D Zlifas 1~ 42 D A Al
EEEALEZMEIT OLERD D,

2. WFEDHW

PO ILIE TR BB I F U T, MRMEZE I 23 B 4
T DR A& R L, #8575 K -4 5 KOV iPS
MR B O T IR R 2 Bt L, Bl e jp g
D XY —JE ORI & BRI ORE %
T2 Z & 2MEOERE LT,

3. WHEDSIE
WFIEIL, 40 iR O BT e i D 7K
RIS K O ERFESHC ¥ U AT vz,

(1) BUEE T L3 O 1ER

WEEEII I, KEME BALB-C ~ 7 A (8-10
W, K 25-35 g) ZHW o, BUmAES SRS
OFEICIL, BB
ligation and puncture : CLP) &% v 7=,
CLP X, A ¥ 7 VT VFkEE T T IR 5
mm OEIBA ATV, BHEOLHEFHHL, &R
HHEnIZ A o S, e AR L,
21G #HCTHEILEMZ B HEE Uiz, <R
(Sham #$) (X, MEHECGIBH & haESeim OB H O
HuEfTolobD e L, REmEEPEENIZRE L

Z2FL. (cecum

Ttk RIGUIBIESAMA T D kL Lz,

(2) & R 2l oD 55 2 1 R )T 52
b A Vi R R SR AR TMR-90 %,

10% 7 B Ve {F & A E-MEM 553 (2 mM
Glutamine, 1%Penicillin/ Streptomycin)

(TAKRA #k) #f# F L C 37°C, 5%C0, D4
THlaEE L, TOHIMIZE R 5B E L
T, MUMJERECHmELT FLF U v B3
BRI L LTRT X Iy, SHICRIE
CEREE O E LT hr B OEH Z KR
Al R7ZIvE bR EZRD R
B9 D RIENESY 7% RT-PCR 1k & a2 fH %
s TR L 72,

(3) HMHE M HETE & 25 K] 7 O figt b
TMESE I O A B 59 D 5B R 11T
DONT, MR ERICT a A A8 AL,
HIEICBE 5 2GR F 2 79l L7z, v
727 aA ZEEITLL T OB Th 5.
AP-1 F = A K% : 5 —GGA TCC ATG ACT CAG
AAG ACG ACA CAC GTC TTC TGA GTC AT-3’
AP-1 A7 Z 7 )VK4ER : 5 —GGA TCC ATC
GAG AAG AAG ACG ACA CAC GTC TTC TGA GTC
AT-3’
NF-k B 7 =2 A £%M#% : 5 ~CCT TGA AGG GAT TTC
CCT CC-3’
NF-k B 27 Z 7))V « 5 -TTG CCG TAC
CTG ACT TAG CC-3
CRE 7 =t A K% : 5" —TGA CGT CAT GAC GTC ATG
ACG TCA-3’
CRE 27 Z v 7 V4% : 5" ~TGT GGT CAT GTG
GTC ATG TGG TCA-3

F7o, WEIEMEIEHH L ERO SV
7 MET, LTFO7a—7% AW
L7,
AP-1 Ny 7 NT v H7Te—7
5" ~TGAGTCA-3
NF-kB Ve 7 b7 vk A T u—7
5" - GGGACTTTCC-3’



CRE ¥V 7 " T oA H T e —7:
5" -TGACGTCA-3

JERR

(1) MOl HELT 331 B AkE 2 A o s 7
CLP 4 D~ 7 ARl 33\ T 25 M0 a1
LYVE-1/S1004A BRPEffAE & LC CLP24 B
% (X1 1A) 25 48 Befi#% (X 1B) (2B
TIEFRAE & boi U T s PRI 3 %
16115 2 388 7=, CLP DB R Y THiZ i H L,
A L7y Mg E LTRSS, LYVE-1 3
J OV S1004A 1, IEFRAE & bR LT CLP48
FFf#% CTHAN L, o -smooth muscle actin
(aSMA) DEEINZ#F) 3.8 f5& LTl
(% 10)

X 1A. CLP ~ 7 A 24 BEf{ D ifi > LYVE-1 1k
M e

W.Z pm
[X| 1B. CLP =~ 7 A 48 B[] D ifi > LYVE-1 [k
R (%)

Control 24h-CLP 48h-CLP

1C. Relative level of o SMA/GAPDH
CLP v 7 A Ci, FER A THIIZ 3517 % a SMA
OMMNRD STz,

(2) & Mg 20 R o 55 28 1 fa AfF 72

b b ATREHE A AR TMR-90 (21, kv >
SR S N
receptor—1: PAR1) B L OVPAR2, X BT
RLF U AEEE B AR FEEL L TV,
far vt 10ug/nl £TOREICE
WTC, ZiE% 3IFHZE—27 & L TRERK
fFHIIZ PARL D3 BlE mD T, £z, hrr

(2 K DHEIZ LD IMR-90 1, HilK 3 K
WD BT iNOS, TL-8, MfkN 1, vWF 0
HEEBLZ @O, SHIZ, hrrEr 10
g/mL 1%, WD 48 WEEIZIZ o SMA A BAL
(ZHEBL X4, IMR-90 % myofibroblast & L
THIE S5 Z &0, Stk Ok
WTET,

Fe e filE% o IMR-90 (TR S
N7 MEIC K DERERF T T, RIS
NF-k B & AP-1 [ZIEMEMLSRRO Hiz, b
o e il IMR-90 (23T, AP-1
T aA T AP-1 IGMEE I T 5 &,
myofibroblast ~@Hi5H % HNH| T X 7=, AP-1
TEMEZH D cJun OFRIEMRYL BN T
b, hr v 10u g/mL D#:HE 3 KR T,
cJun DN & FROBEN~DERPBIE SN
c (KM3ABEUE3B) ., —F, DOBIZLD
IMR-90 D HEFEIEIL, CRE 7 = A #%E: THI
T 7,

( protease activated



—77, DOB I 10™M OIEEIZIBNT, ik
24~48 WFfE] TR EEKAFHIIS IMR-90 D HE%K
AR L, & 48 RF[HTHY 5. 8 51T 4G X
H, X HIZ myofibroblast & L CaSMA %
FHL W72, 2D DOBIO M IZ X % 48 BRI
@ IMR-90 @ o SMA DR BLEMIL, BINAY B

1 ZRRAEBNEE CGP2017T12A B L ONT v oo F
71—/ D ICqy L~V DREETHI 40%Z HHl
Sz (K30) .

X 3A. IMR-90 {2 31F B IE# RF D ¢ JUN D5
fHREYe R : Vimentin, F : EO~F R
MY, ok cJUN)

3A. IMR-90
g/mL F®FEH% 3 FFHIC
feget (FR : Vimentin,
Yuth, #% : cJUN)

WCBIFAhr B 10 o
BT 5 cJUN OafEEkl
F HEOANFR L

6 FHk
wohok 58
4
g == iR
o [T |
Landiorol
CGP CE3F4

108M  107M Landiorol 201712A  EPACt Inhibition
CGP CE3F4

None DOB  201712A  EPACt Inhibion  DOB 107M
Ohr 48 hrs -
[X] 3A. IMR-90 (21T B K7 & X o Hilll 48 BF

4% D o SMA/GAPDH D FEER bR 5 L UL
HROZNE, *xxp<0. 001

(4) ¥&®

HCMUAESR RE TIE, T 36 W T 27
WY 5 2 & &~ 7 ARIMAE CLP £ /v
RV THER Lz, b bW HE 250 R kk
IMR-90 {Z1%, PAR BL T KLU AEH)
PEB AN FEBL L TH Y, FFIZ PAR IX b
o xFEyF & LT, iNOS, TL-8 72
E DRIENESy T DFEA % F 72, IMR-90 1,
PAR B8 LB KA LT, HEFEME N &
B, & 5HIZ aSMA & % B X,
myofibroblast [ZERTAMEmMNH D, Z
D K9 A IERRRE TIX, JRIE & A%
BRER AT 5 2 LT, Ak %
R TE & A & L C oMM EL
A CEDAREMENH D, F7o, HIET
DRRMESE I A iPS MilaE LTV &> b L
R AEICENLTAH Z e TE D A[REME %
R L7,

>

5. E7RZEETmL5F
(HF REE . IS L OB TEH
M ER 7))

[ﬁﬁuu nHHjC] (%1' 7 ﬁ:)
@D Hattori Y, Hattori K, Suzuki T,
Matsuda N. Recent advances in the

pathophysiology and molecular basis of

sepsis—associated organ dysfunction:

therapeutic implications and
challenges. Pharmacol Ther. @i A, 2017
Feb 21. pii: S0163-7258(17)30064-5. doi:

10. 1016/ j. pharmthera. 2017. 02. 040.

Novel



PMID: 28232275

@ Sakai M, Suzuki T, Tomita K, Yamashita
S, Palikhe S, Hattori K, Yoshimura N,
Matsuda N, Hattori Y. Diminished
Responsiveness to Dobutamine as an
Inotrope in Mice with Cecal Ligation and
Puncture—Induced Sepsis: Attribution to
Phosphodiesterase 4 Upregulation.

Am J Physiol Heart Circ Physiol. #&Fef,
2017 Apr 28:ajpheart.00828.2016. doi:
10. 1152/ajpheart. 00828. 2016

PMID: 28455289

® Hattori Y, Hattori K, Matsuda N.
Regulation of the Cardiovascular System
by Histamine. Handb Exp Pharmacol. # ¢
A, 2016 Nov 13. [Epub ahead of print]
PMID: 27838850

@ Hattori M, Yamazaki M, Ohashi W,
Tanaka S, Hattori K, Todoroki K, Fujimori
T, Ohtsu H, Matsuda N, Hattori VY.
Critical role of endogenous histamine in
promoting end—organ tissue injury in
sepsis. Intensive Care Med Exp. &&FHif,
2016 Dec;4(1):36. Epub 2016 Nov 8.
PMID: 27822777

® Matsuda N.

Alert cell strategy in SIRS—induced

vasculitis: sepsis and endothelial cells

J Intensive Care. % 3t £, 2016 Mar

23;4:21. doi: 10.1186/s40560-016-0147-2

eCollection 2016. PMID: 27011790

® Wang Q, Yokoo H, Takashina M, Sakata
K, Ohashi W, Abedelzaher LA, Imaizumi T,
Sakamoto T, Hattori K, Matsuda N, Hattori
Y. Anti—-Inflammatory Profile of
Levosimendan in Cecal Ligation—Induced
Septic Mice and in
Lipopolysaccharide-Stimulated
Macrophages. Crit Care Med. & @ef, 2015

Nov;43(11) :e508-20.

doi: 10.1097/CCM. 0000000000001269
PMID: 26468714

@  Yamamoto S, Niida S, Azuma E,
Yanagibashi T, Muramatsu M, Huang TT,
Sagara H, Higaki S, Ikutani M, Nagai Y,
Takatsu K, Miyazaki K, Hamashima T, Mori
H, Matsuda N, Ishii Y, Sasahara M.
Inflammation—induced endothelial
cell-derived extracellular vesicles
modulate the cellular status of
pericytes. Sci Rep. & &t A, 2015 Feb
17,;5:8505. doi: 10.1038/srep08505
PMID:25687367

(FagR] GR3f)
O MHEZ, HFHEH, KR, BEE
AL B i IDARME., HE B B
FEHCEB T DT R U AEEE B 25
RYER OFfENT. 55 44 Bl AR REZSR
& - EiitES 2016 4R 11 H 18 A, 7TV
R o ZRT VHEEm GO aL X)) .
@ |LARME, MHEZ, ARFE
th, BOfr, JLUEIER, W0 8. M
FHZRTT D br e L AP-1 OIEH.
B o42 R ARBESSRES - FIES
2014 4 10 A 28 H, fFAEES=ES (@
WL %) .
@ AWM, RHEY, HHAH, T W
I, JTUEIER, W80 5 SRMESE R Lk
LD N7 X I OWFEMEE O M. 5 42
B B A AE PSR - FPIFES 2014 F
10 A 28 H, tEREERSH#Y (GERR - 1
Zifi) .

1

6. WFITHLRE

(1) WFEREHE

AW EZ (MATSUDA Naoyuki)

AT RRY: - RPBRERER - Bz
e &5 50332466



(2) WFFE 53 3
L



