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It is still unclear that how bacteria invade the wound and cause wound infection. In the
present study, the researcher focused on quorum sensing signal molecule, acylated
homoserine lactone (AHL) as a key target for wound infection pathogenesis. By applying
the AHL to the granulation tissue of full-thickness wound in rats, marked inflammatory
reaction was observed. The specific up-regulation of matrix metalloproteinase (MMP)
consisting of AP—1 on their promoter region was observed in AHL treated fibroblastic cell
lines. The researcher further revealed that AP-1/MAPK signaling was considered to be
involved in AHL induced MMP up-regulation. These results indicated the new insights for
understanding the mechanism of wound infection through quorum sensing signaling.

BT R AERR
(EEHAL : 1)
LA IEEE N
2009 4 1, 050, 000 315, 000 1, 365, 000
2010 4 950, 000 285, 000 1, 235, 000
R
R
R
#® 2, 000, 000 600, 000 2, 600, 000

WFZE5y 8Y - St
BB O4SEL - fE ;- Hikg - BEF#S
X—U—R: VAT s, A, Y. BT

1. AFZEBRAA 4 A DY =

Al E bl LY KISAIEEET D E
i OB REE L TWD, Brlo, g YA
FAEICER T 28EOEA . 8« JRIG%7:

Sk AR A E Y 27 hm< . A&
[EZ XETDFEEMPBETOEHLDZL L 2
Do LPLZRNG, Sl T HA R 70l R
EA IS FE RDEI, WY T 2 FHC



FEUEHIS 72 T D12 BIETE R S SO i S
72 EOBIEMEAHEDRA. ABEHI D IERE
R EPERRMEAESREILTEY, 2
FH#IDO L~ TE Tz, ZTDJR
KE LT, BT A A N HIEDNE
REBRIZES L FEM 2 b0 THY | BEMN
RIEENAARREL TS ENETF NS, #E
kb OAMEME RO T & A A MG
FORIES LD FE 2 6 NITHIEE I L -
Tirbhh, £, BRITHIERZE ST &
WCHEIESNTEZ, LLERL, 2hunid,
BIGRR YL (3 AT O R EEZICEIR L T
WA EW) BIEMFOHMBICL LD TH
D, WEDOXHIT, WICHMEBLREZITTE
DHIEE O ERNDEFRZ I S WANE TIX
HHhTiE7ew, 2F 0, AEREEICB N TR
I O B AL LIS O IR - A3 FEE 12 BE L
TWAZERBxLND, LIERn-T, Bl
TR DM % iR 3 2 72 DI2IE. = DOFRIER
Fr % BAfE 9 B SRS E CTH B,
ARFZECIX, HRMEME NG 58675
B chr /7T ICERT
Do VAT VBT EE, A= AT
= —H%— (autoinducer. AT) % FHU> THIE
THEMRMEBREZITV, AT N —EDOREE
(Quorum : ERE) IZET D LR 2 RS
LR OB RIS CH D, BEIC, Al
B 7 A S A IR EETHD D

LEEMERIC L > TR LTE T, ZORE,

BRI Z L2, e DM@ S 7 vmE
ThHIET O Al BEPAGREICEEL 5
ZTCWDEWVWHIFERBESNT-T2D, BlEK
YuREIE 3G ERSESE~D AT OE
BN E L TWD DO TIZRWE W S R
\ZE o7, AL IR 72 £ O R E O
GTFRBEBETHIL I T LTI
VIEDOHEMEREEDE TH D (HX),
TAVE T, IS FVER T O B ME EME
EERIFTEEZONTEIN, ITHE, Hx
RIS R L T A B 2 D5 2 &N
HHNTED AT BRDNERYHI G E B e &
BB ENRIBEINOOH D, FRHIGE
FH OB AE SR AT, B R 2 SR
L. RIEVESF A NI A BRSO A
JafieEs s &, AERYIC EBEBE T 5585
FRINCHBLZ 525 2 LN RESHATY
%y DFV AL BIKIC L B EOBIEFHEL
FREINAMG RGO EE 2 — A2 H > T\ D
AREMENRS RIBEN D, LLARRS, =
NHOMEIX, (L d in vitro IZRBIT HER
LNTIRMTH Y ANERYGIZEBIT 5 AT R
H OB LN 5 2 L1k, Hi- e flE Y
FIEMEFF OFRRIZ 7230 . OWTIE L D%
B2 AMB Y R EER L OV 7k OREST
WZDRN D2 R TE B,

2. RO BEW

K TIZ, 74Tt THEC X
BRI YL S IE A 1 = A L& B 52
L. BHET &2 A 2 ST ORISR O HakEr

MREHBLZLEANET D,
3. WZED Tk

FRIREE ORISR TR B T 5 7 4

FhEUV TSI TWAS Y TS L
DFTHDLT VbR ERY T b
(AHL) (2B L. Z 0oWEORIE BB
WZBTAEBEEIC O TR AT T, T
v NRJE RS A ERR LT, 5 HIFPASHIR
ReZ o> CTHZEZ A SE-0b, AL %Al
FHA~TFIM LTz, T DOBEOAETER~D
RRET LT,

F72. T v MRHEEERIIEE Rat-1) (%)
LC. IR AHL 2 1EH S8, |ADMRERE
T HAFEMP DAL T FBL% real-time
RT-PCR (& CRRFHICHENT LT, £72. ZDIE
HAA =X LEZMFT o 7-0fEx v 7
IREERRIE 2 Wt LTz,

4. WrIERLE

WINt% 24 W< AHL B EREIC B THREAME
M OA B 72BN A2 0, LD
AR E D MEdE LTz, F7-. RIEMEMEO
EELIEES TV,

s gtV 1 o
S
gl ,'Q,‘f}}i.‘,?f‘:
SN
Control 3-Oxo-C12-HSL
P3O AL 85 X RIE PRI IR &
FlEk 4

OB AT T D720, T ML
FEHLHEEEMIIRR (Rat-1) Z AT in vitro
THE L7 & Z A, alpha—smooth muscle
actin BEMEMIAE O ER AR, 2, [F
P LS RRAMESE AR 25 5 0D Cox—2 DFEBL EH 6378
D HI, BHESFHIIE D ORIEA T 4 =—H
— D PEEW QN BRHESE L~ D 3L S A
RIEICEEBL WD I ENREBINT, Zh
HInG, REREN Y 7 AT LT L
TWAWE B H 2 EORAEIREIC R E %
bz, FNRERBESO—HEZ#ER L T
DI ENREI NI,

2T, RIEICEBEREEZ 73 MIP 12
BAERD, SO EZED -, WP BI5
FRBOMHT OFEE, MMP3, 7. 9. 11, 131Z
BWTERHICERENEML T\, 72, +



Control 3-Ox0-C12-HSL (10 uM)

50.00
45.00

;.
S6 S
[eNeNe]
o oo

5.00
0.00

- DWW

o
=3
t=]

0.00
5.00

Proportion of
o-smooth muscle actin-
positive cells (%)

1

50puM 100 uM

=]
o
=]

Control 1uM 10 pM

3-Ox0-C12-HSL

D REMEE AHL (2 X 2 BRHEEEHIIE 2> © AR
FEH A~ FEE (RE D o —smooth
muscle actin)

o OFRBGIEICILEICEAD S Y rnE—X
—ICEB LT 2T o2 2 A AP-1 7 =
=y FTHB cfos BN c—jun IZTHBWTH
BN ERE L TRBD, AHL 12 X5 MMP R 5
YERA D= AL THD Z ENRBEINTZ, S
52, AP-1 O k¥ TH B4 FE MAPK OB 5 %
MatLizE 24, ERK 38 L O p38MAPK Z 41 L
TMWP OFH A EH STV 5 afREMIVR &
Nz, CLEe, AHL 12 K 5% 3 MMP BE O
EADAEEREOREDO—HEH > TWND
AIREMEDS R SV, BT TR YYEFRIE A B = X
LD D72 o Tz,

CAHL 25T Xk B MMP 38 EH-B X UM%
FREEHFNZ X 2 FEERINH

.
25
20
15
10
5
0

= DMS00.05%
= AHL50uM
JNKinhibitor
® ERK inhibitor
= p38inhibitor

Expression level (fold)

mmp3 mmp7 mmp9 mmpll mmpl3

mmp2 mmpl4 mmpl9

AP1dependent AP1independent

Gene expression analysis

5. EARREWICE
(BRI F4 . DRSS OSSR 1
EaNY

GEEamsa) (B3 1)
1. Nakagami G, Minematsu T, Asada M,
Nagase T, Akase T, Huang L, Morohoshi

T, Ikeda T, Ohta Y, Sanada H. The

Pseudomonas aeruginosa
quorum-sensing signal
N-(3-oxododecanoyl) homoserine

lactone can accelerate cutaneous

1

(=

wound healing through myofibroblast
differentiation in rats. FEMS Immunol
Med Microbiol. 2011 (38#iEE Gl
W) A

Nakagami G, Morohoshi T, Ikeda T, Ohta
Y, Sagara H, Huang L, Nagase T, Sugama
J, Sanada H. Contribution of quorum
sensing to the virulence of
Pseudomonas aeruginosa in pressure
ulcer infection in rats. Wound Repair
Regen. 2011;19(2) :214-222. A #¢
Ueda K, Akase T, Nakagami G, Nagase T,
Minematsu T, Huang L, Sagara H, Ohta
Y, Sanada H. A possible animal model
for critical colonisation. J Wound
Care. 2010;19(7) :295-300. ##t

25K (BHe )

fif E22 T B, MR, RBER, B
WA, TEBEME, SRWEE T, EHILE.
FRE AT AT T AT
&5 MMP FEBLHI GRS OB, 2 40 [A]
HARAGIRESS a7 T b - ik,
2010:64.  (F 40 [0l H ARG 72
WS, mrEtit v & —&R7 1 (HIR
#). 20104512 A 2 H)

fif b5 B, FEFMHREOAL S RX—
ary—HF LWk AL —vgF LY
P —F DO, HAEEHINF2H 9T
WIS, 2010:51. (AAFE#
Fefrer =t 9 R tEss, Bk ETT
it 2 — (ZHR) ,2010 4 10 A 23
H)

b5 — B A& 7 VT 4 ban
FAEB = a v DOIFREHT AR
. BARIREIEFESEE. 2010;12(3) 1298,
(%5 12 [0] H RHRIE 2 PR LS, FEoRE A
vt (THEE) ,201048 H 20 H)

fif B2 B, RHEES, Bk, @
BHA, #iESE, KERME, HEHILE.
B 7 AT At v TV T IR

RIEAEIREICE 2 D 2, A AEE
ek 2010512(3) 1414, (85 12 [HIH

ARIE PP ES, Wik A vt (THE
) , 201048 A 20 H)

fif -5 B, AR, REES, %
BEAR, JRMEE T, REWER, = HEiILE.
GMEE 7 AT AT T
L DRUEERIC BT A RIEDFHE. 5 39
Bl H ABEIRE S T u T L - Pk

4. 2009:67. (3 39 [0l H AAEIEES
DEMES, BERETE 2 —FR T

(HFCER) . 2009 4F 12 A 8 H)



6. fpEZ B, FEEMIA, WMMMEE, HE
FE, O RKHEZRTE, FWEL, Mk, ¥
BEIR, ZHEVE 1, HHEILE. HIEmIC
B DRIEE DAL 7 4V AT ALRE
I EENE: & OBE. B AR TS
5. 2009;11(3):351. (&5 11 B B AME
EFRTINES, KIRERRS#EY (KK
AF) , 200949 H 4 H)

(PEZE R EEAE)
OiRdL Gt 111)

4 Acylhomoserine 1a
c t on e &HAWZANGTERITER T
FEOAFE  BEHLE, P LS T R
MERIIZE - Rk

FESE - HFEF

%5 FFE 2010-165523
HFEAEH B - 201047 A 23 H
EWNS 5] [EN

(& Dfh])
http://www. rounenkango. m. u—tokyo. ac. jp/

6. WFIE

(1) B Rz

fif = ZE B (NAKAGAMI GOJIRO)
WIRRE: « KEFEE SRR - GEAl
7% 5« 70547827

(2) WFge s
L

(3) ELEEMF
L




