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8-12 Wl D HEME BALB-C ~ 7 A B GFEA %L (cecum ligation and puncture: CLP) #1T\),
MUMAEZ A U &H72. EMSA Z Ly 7 R T v A2 KV, AP-1 {EMEIL CLP #RFE & & & IRk
WCBWTHEFIC R 22 B8RO BN, AP-1 T a A g% CLP v 7 2|25 L TEL &, |
MIEFHEFEPEDO B AP-1 FEPERIE R X <R T L7=. CLP # 24 By oo ik L OSKERIC I
T, TAZEKRTH S INF-R1, Fas, DR4, DRS DERF~DOFRIBUIHIINL, F AZEEREE D
THETH—EFATH S FADD OB LB L7, WfEkICB T2 2 b2 ki, AP-1 T a4
FERRE T L 0 4 1 CHH & 772, TUNEL 38 L TNDNA ladder 7 v A 12KV, CLP #FFM: I
JEIZ X 0 AR O 270 B KEIR, FIEICIB W TT R b= 2A0NEFEICHEMLTEBY, flico
TR b= AT AP-1 7 a2 A BRI X VHIE SN, TR =Y 2072 53, RIEN
Jih AP-1 7 aA BEBEANIC LV MZ oz, T7eb b, RIEMZBERSORIEME TH 5 1L-1R,
IL-6R, HMGB-1, gp130 MFEHLIL, LPS k% L=~ 7 A DMz IV TEL I L=,
AP-1 T aA 2LV EFI L=, LPS 10 mg/kg 25 L=~ 7 ADOATERIL, HEAETS L 48 FERE
PIPNIZT_RTHLE LI, AP-1 T2/ ZRICE D BFL IS E LT, UL EOREENS, AP-1 15
70yl LTCT AZEERR SN T R b— 3 AR [ 72 5 QNS RIENEREYE O R 5 % 1)
2 HERERAT a4 & DT I IAUIEIC & > TH LWBEFIETH D Z LR ENS.
SO AP-LIZKVEREEIND Z EN R ENTZT AV 7 F /L CTEBE /2 &E % > T\ % FADD
WG Ta /) v I F D LTmE 25, CLP =7 AIZH 65 A il =e i & N = i I3a
EIIREREDEO B, fMRAICEFRGERICSE L. 2D Z L%, FADD siRNA (FHfL
JEJGIR OB A 72IGREIE & L CAHATH L E L.
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Polymicrobial sepsis was induced by cecal ligation and puncture (CLP) in BALB/c mice
(8-12 wk of age). The DNA binding activity of AP-1, as assessed by electrophoretic mobility
shift assay, was time-dependently increased in lung tissues from mice after the onset of
CLP-induced sepsis. This increase was effectively eliminated by in vivo transfection of AP-1
decoy oligonucleotides (ODNs). Sepsis induction significantly increased surface expression
of death receptors, such as TNF-R1, Fas, DR4, and DR5, in lung and aortic tissues after
sepsis. Furthermore, the gene and protein levels of FADD, which recruits procaspase-8 into
the death-inducing signaling complex, were increased after sepsis induction. These
sepsis-induced changes were eliminated by systemic application of AP-1 decoy ODNs.
TUNEL assays revealed that the significant appearance of cell apoptosis in lung and aortic
tissue sections from septic mice was prevented by systemic treatment with AP-1 decoy
ODNs. When endotoxic shock was induced by an intravenous injection of 10 mg/kg
lipopolysaccharide (LPS) in mice, expression levels of inflammatory molecules, including
IL-1R, IL-6R, HMGB-1, and gpl130, were highly increased, which was significantly
inhibited by AP-1 decoy ODN treatment. All animals which received LPS died within 48 h,
and the animals that were treated with AP-1 decoy ODNs after LPS exhibited a striking
improvement of survival. Our results suggest that AP-1 decoy ODN therapy represent an
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effective strategy in the treatment of sepsis. In addition, systemic administration of siRNA
targeting FADD, which was found to be transactivated by AP-1, prevented the development
of acute lung injury in CLP mice, and improved their survival. These findings indicate the
potential usefulness of FADD siRNA for gene therapy of the septic syndrome.
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caspase-8/caspase-3 @ siRNAs % i IfiL iE < 7 A
ICRRFRARIIC 2 H L= & 2 A, 100%D 4
FERDMG B, BEERAYIZ IS N AR R O Rz
& BN & H 53 ORI BE 23 BIR L2 3l S Tz
ZENL, BBEFLVLATOT R F—V R
K BHASE AL I LTV < IREEIEZfESL L C
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Ctt-3’ (antisense) T — 7. Silencer Negative
Control #1 siRNA 7?3 negative control & L Cf#
il BEIRE G5 L xI,
Lipofectamine RNAIMAX 23 HH\» 5417z, CLP
VERE#% 10 B§fE] T~ 7 2|2 FADD siRNA & %
VM scrambled siRNA 23 5-% 5 u7z.
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LPS 10 mg/kg Z#5- L7z~ 7 A DAELFEHIT,
HEALE 72 & A8 RFH LANIC TN THE L L7273,
AP-1 7 2 A BRI L 0 F4 IZUEE LT(K 4).
(2) FADD siRNA D %) %

S %

4 L *—

" LPS |
3 | . .
a2 T 1

* LPS
1| +AP-1 ODNS (10 hafter LPS)

Survival Number

0 6 12 18 24 30 36 42 48 (W)

B4 BOETIANEFERCHTS
AP-1F IS8R

SO, APLICEVERESND Z ENAHS
NieT AL 7NV CEHEREE ZH 5T
% FADD &{&F%SiIRNAT ./ w7 X L=
L2 A, CLP = v RIZEIT 5 MR T A5HTiz
BUF DARER T ME, KR89 72 I D JAE Pir
e LAMMEFIIAEICED N o
7. FKERICIS T DI E N Rk
HER L., BRMICEGAERLERICKE L
(1% 5).

5. TR EG U

-
l .. .“‘_--t
~ CLp
FADD siRNA

L LA e

o Survival

112 4 3 4% 60 168 hous

BE MOEYI20EFRRICHTS
FADD sANADSER

(WFFEFE . WFIEo 8 M ONEHEIT 784 12
ES 7Y

UdEssamsc) (B4 1F)

(1) Matsuda N, Teramae H, Yamamoto S,
Takano K, Takano Y, Hattori Y: Increased
death receptor pathway of apoptotic
signaling in septic mouse aorta: effect of
systemic delivery of FADD siRNA. Am J
Physiol Heart Circ Physiol 298: H92-H101,
2010. (&FA)

(2) Hattori Y, Takano K, Teramae H,
Yamamoto S, Yokoo H, Matsuda N:
Insights into sepsis therapeutic design
based on the apoptotic death pathway.
Pharmacol Sci 114: 354-365, 2010. (&#HH)

(3) Matsuda N, Yamamoto S, Takano K,
Kageyama S, Kurobe Y, Yoshihara Y,
Takano Y, Hattori Y: Silencing of
Fas-associated death domain protects mice
from septic lung inflammation and
apoptosis. Am J Crit Care Med 179:
806-815, 2009. (& FHAH)

(4) MHEZ, ARt FRiEEL, @i
—, BUNE, IRehE, BERZEK, &I,
/N, IR BUiENE S = v Z IS8T
L7 RN = ZADEH. B AREKMFHEGE
134:198-201, 2009. (#Fe7e L)

E==2 -t IMGERLD)

(1) @ —, oA, JREs— 7R b
— VA O & BRI U 7o B E M S
JfGE DRI, 5 84 [0l H ARIKFRFLAES,
TR Y T A SICL3 A EICEIT D b
FUAL—=vaF L) —FOBIREEY
(=TT AV —: REE—, BHEY). ]
(B OT-0FE LK) . 201143 A.

(2) PRI —, IHELZ - BUEES 5 v 7
&R IS K OEIEME NO A pllsE « A ¥
F AT L DIRFNR. B AT PR 129 4F43.
TUIRTY Y A S28 ¢ I AE R AR oD S E LT
SIRBEEMIER (A —HF A H—: K
1, BREEKE) . RS, 2009 453 A 27 H.
(3) IrHEZ, MR — : BERREBIZR T
DT R M= ADIEFE. 5 82 [AlHAIEI Y
SHES VURT T A SIS TR =V A
BE 7y 7 A AR & L7 IR I 1mng < OF
— A Y [RER—, HAE—R) . B
2009 £ 3 H 16 H.

(EF) G114k
Hattori Y, Matsuda N: Protection from
lethal cell death in cecal ligation and
puncture-induced sepsis mouse model by in
vivo delivery of FADD siRNA. In: Targets
in Gene Therapy. ed. by Yongping You. (in
press) InTec Open Access Publisher,
Austria, 2011.

(PESEIY PERE]
ORI (G o )

ORI (G0 )

(£ i)
A B U

http://www.med.u—toyama.ac.jp/pharma/index.

html

6. HFFERHAK
() IrgefEHE
ARES #5— (HATTORI YUICHI)
B I RZE IR () - #d%



WFgeE 25 1 50156361

(2) g sy
BE 7% (YOKOO HIROKI)
B LR 3T (R 5) - e
FgeE &5 30332894

(3) M TEHE
BB FEfE (TAKANO YASUO)
FRAS NS At o Z — IR AR AT -
BiE=S
WP E R - 60142022
¥AE Bz (MATSUDA NAOYUKI)
ST BRI E AR - #dR
9% 5 50332466




