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WRFERCR OBEEL (Fn30) © Balble v 7 R LLiHFFEA SOCS3 K~ A2 (LT SOCS3CKO
~ 7 A) 2 LPS #EPEN& 5 L7=, SOCSSCKO ~ 7 A Tl LPS Bt 5% DAfFREWFE LT,
SOCS3CKO ¥ 7 A TiX LPS 5% ® LVEF 0K T 28| L T 7z, SOCS3CKO ~ 7 X TliX
LPS # 5.1% ® DHE B4l o388 2 H L T\ 7z, SOCSSCKO ~ 7 A TiX LPS & 5% 0D
p-STAT3 DFILA R LEFE L T iz, SOCS3CKO ~ 7 A Tl Belxl X LPS # 5% L 0 %
BTUHE L, F b7 v L e OFIIE~OHH Z #Hl L Tz, SOCS3CKO ~ 7 A Tid LPS #%
5.4 @ Oxphos complex [ ., MOFEHT DK T Z#Hl L Tz, SOCSSCKO ~ 7 2T LPS &5
12 superoxide dismutases, catalase, glutathione peroxidase, thioredoxin reductase,
peroxide thioredoxin ® mRNA 23JCHE L T2, LA EX D | L TD SOCS3CKO DRI
p-STATS DI & LN ORI E ORBL O, I b2 RU TEOZENMIZL D . LPS
BHEHZDUAREZYE LT LRI N,

RIEE R OEE ($£30) : Lipopolysaccharide(LPS) was injected intraperitoneally in Balb/c
and cardiac-specific SOCS3 knockout mice (SOCS3-CKO). SOCS3-CKO mice showed
greater survival rate than WT mice after LPS injection. Left ventricular ejection fraction
(LVEF) was restored to the baseline in SOCS3-CKO mice after LPS injection. DHE positive
cells in cardiomyocytes were reduced in SOCS-CKO mice. The duration and intensity of
STAT3 phosphorylation after LPS injection was greater in SOCS3-CKO mice than WT
mice. Bcl-xLi expression was increased and cleaved caspase3 expression and cytochrome c
release were decreased in SOCS3-CKO mice. SOCS3-CKO mice prevents the depletion of
Oxphos complexes [ and Ilafter LLPS injection. We found that expressions of multiple
antioxidants genes including superoxide dismutases, catalase, glutathione peroxidase,
thioredoxin reductase, peroxide thioredoxin were markedly upregulated in SOCS3-KO
hearts after LPS injection. Our data show that the deletion of SOCS3 in cardiomyocytes
prevents the LPS-induced LV dysfunction in mice via augmenting the STATS3 signaling and

stabilizing mitochondria.
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1. WFZEBRAR YWD 5

(1) Bl fE(sepsis)iE 7' 7 A FEMEAEEE O A
123> 5 lipopolysaccaride(LPS) o IfiL i~
MALENIZRDEHORIERICIZED S
DOTHY, FIEZ RINIEER A4, BEERD
JUiE MR E 2 2 AL, v a3 v 7 [ DIC,
LA A7 ED D RERIEIZE D T % OB
VIERRBRTH D, IRIFEGE S L TRAFCIER
VY, (Parrillo JE et al. N Eng J Med 2005)

(2) Wi e B3 O MR IZ 1L TNF- o, I1-1,
IL-6 72 EDORIEMET A NI A VR RREIC
F1E L T\ 5, (Crit Care Med 2000) = 7=
B, TNF- o FAHAER IL-1 Hiik7e & ofiyh
A N TA ABREDOERIRERBR B IT OB
FTHHRMICKDo T2, 2k, flix oY1
MIA BB WENTVDIREET, H—H 1
NOA L DOFRPNRE RIS RN ERE
WREns, BEOL ZAH, MEEY 2 v 7
OIRFEIL, WY 72K & F R X DR BRMERF
LnZe < RIEWEA T 4 =— & —1T6F T 5
BB T RFIZ 720, (Diinser MW et al.
Crit Care Med 2008)

(3) BMERE D 40-50% 275 DFERE O
ERAHUFL, BMIIED T# %2 & HICEL S
HTENMBITWS, MIMGERLE 24 Frf
DN SRR T B s 523, A
o & DHERBIZEGE T 270D, AT O L
REEENREBIN TV, THE, B ERIC
X0, ZV RV UBERLDAEETLCE
TN OPDOHEBHELNTETND, L
WHEREDIR T D AT 4 =—HF—L LTz
Fhv o, RIEHEYA NHA 2, 7V —F
RN ERET B, DMEEEIR T ORREL

HELTII bar RY THEERE, LA
Jad 7 R b= A BUMEBRA R ERE 2
LILTWBD, £DAH=ALFHALG LTI
72 < . (Weber C et al. circulation 2007)Ff
IS B ERE 7RI TNRN,

(4) WufErE DRt ch s, ~v
2 P LAE E 7/ TR IRILEE 0D B 0D 0 5 HE A
FETLTWARNWS DD, fEbERDT %X
—PEADOTLER R LN TRV, LA MmO
@ hibernation OKAEIZFELL L TV D Z &R
SEB S T& 7=, (LevyWd et al. Crit Care
Med 2005)

L LBBRLLAERETOI b2 RY
7 OEEOHFFIIARITH 5,

(5) fFv 7 Fnr e LTo JAK-STAT #%
% & SOCS {1z & A il
IL-1 <°TNFalpha7s & O JIE WA b J 1
A FHRET AR & LT —F T,
Leukocyte Inhibitory  Factor(LIF)
cardiotrophinl (CT1) 72 & dDgpl30 ZFR
WCHEBT 20 A b A TS Z B4
LZRFELTEHSZENRRINTND,
gpl30 O Tt DJak, STATS DiEMEILIZ LY
B T N OEERPE S LD, Suppressor
of cytokine signaling-3 (SOCS-3){ZSTAT3
IZE > TRANFE I, A M IA OB
BEZ AICHEIT 5, (Yasukawa H, EMBO J.
1999, Yasukawa, Annu Rev Immunol.
2000)
2. SOCS3 I3 gp130-STATS KR % 58 /11
Pl 2 2 LW LN TVD,



2. HHEOHK
AWFGEO B IR E & OF T 5 LA 2D
WREOMH L, MENY 7T Th D
Jak2-STAT3 itk & £ OHIERAFTH D
Suppressor of cytokine signaling (SOCS3)
KD DR EOMEIRET DA Z1T 5,
BRI BRI TO LB Th D,
(1) BUmJEMEOARICEBT 50T
DOJFRIZ OV CTRRED R 24T 5,
(2) SOCS3 ki~ T A KT D, WILIE
PO 2% sl 2 HeE 2 M9 5,

3. WFFED ik
(1) = v AMUEE DAREET LT DONTO
fEAT

8 43 ® Balb/c ~ 7 A|Z lethal dose ®
LPS(30mg/kg/mouse) = IEEN & 5L, LLF
DR ZWET 5,

O LPS #5510, #5 3 K%, 6 Kfilfz, 9
REf 4. 12 R O OEREZ D 2 —(C
XV FZAT 9,

@ LPS #45 24 Kefil# O.LA#RKIZ BT 5
PRAEAMAL D12 Z KA PRI RH 3 %

@ OABTETERR R R & DR T R h— A
DR & LT LPS # 5% 0.kl
C DHE %4, TUNEL %4417 5, LPS
BehET, &5 6 FEE#% O LAk IC 0
T Real time super array X°7 = A ¥ >/
7y MZTLMOT R F—3 2
Hr 1 (F b7 v ¢ Belx, Bel2,
caspase 9, caspase 3) ZHIET 5,

(2) DARFFEF) SOCS3 KIE~ T AZBIT 5

FUMLIE &7 /LA 2D T DT

83iH ™ Balblc~ 7 A & L ik EM) SOCS3KO

< 7 A |Z lethal dose @ PS(30mg/kg/mouse)

EREENE G- L, (1) THRRZZHEIZOW

TRl 217 9

(3) Jak-STATREK LI b2 RUT

FEREDR BRI D BEIZ DUV T OHFZE

T hary RY T oRRERSICEE S SHEA

L L C wild type & Op%ER A SOCS3 KR

~ 7 AOWBETROEH ZNET D,

O Van Remmen O HFEIZHEV(Van Re
mmen et al. Am J Physiol Heart Ci
rc Physiol. 2001), /CMijffifE & 0 £HL L
I Fary RUTHEOERICBWNT,
LPS#: 57l 1 W2, 3 IefH#. 6 K¢
%, 9 IRl 1% O FESHE SR D457 1l D

M s AZ T ay MCCTHIET
Do

© LPS #5500, 1K, 3 Refilth, 6 IFfi
#%. 9 KEf#%2 @ STAT3. ERK., Akt 72 &
DB > 77 F v D FEE DR 24l %
VTAZ T ay MITRHET %,

@ I harRUTREEMERNZRT &
HT&® 5 Belxl, Bel-2 22T, LPS
G, 1R, 3 RFf#%. 6 RFfilf&.,
9B OBBDOEE VAKX TR
v MZTHERRT 5,

4. BRFERCR

(1) 84 ™ Balblc ~ 7 A & Do R L 1)
SOCS3 K~ 2 (LL'F SOCS3CKO v v
)12 LPS(30mg/kg/mouse) & fEFEN 5L |
MRE T 217 - 7=, Wild type TiZ LPS #
56 FEf# L 0 BT L. 24 BRI LANIC 2415
T L72, SOCS3CKO v A TiZ LPS #5-6
Refl i & 0 AAfER Ao LT,

(2)wild type & SOCS3CKO ~ 7 2 ® LPS
5% 0L EZ L= a2 — Tkl L7z, wild
type TiZ LPS # 5 6 Kift]#% L » LVEF O
. LVDd OYEREZB D=7, SOCS3CKO
Y UATIEEN TN ZAZITE LTz,

(3) LPS 5 6 K[ 0 .Lf#iik %2 DHE
Yuth L7=Z & A, SOCS3CKO ~ 7 ATl
DHE 5P EMAE o> F8 BLsR & 4 i L Tz,
ZHE SOCS3CKO ~ 7 223\ T LPS #
5% OB A P L RAOFRAZIHE L TWE
ZENRBENT,

(4) Wild type TiZ LPS #% 5 1 Reffit2 L v
p-STAT3 OFEBLN SR L 7273, 6 W[ 14 LLKE
TIX SOCS3 DFBLUZ L il S 4Tz,
SOCS3CKO ~ 7 2 Tl LPS & 5% D
p-STATS DI BLIIH TR L Fft L T i,

(5) wild type Tix LPS # 5-1% 6 FFffjt& X
D | Bel-xl OFEEIMET L, cleaved caspase3
DFRBL, F 7 1 b c OMIBE~D K8
LTz, SOCS3CKO ~ 7 ATl Bel-xl,
DFBMNTLHE L. cleaved caspase3d DIEH,
F b7 v b e OMBEE~OHR I 28 LT
77



(6) (5) IZSOCS3CKO ¥ 7 A TIx LPS
BHEHZIZI bay R TROZERITH
TV Z &R STz, wild type Tl
LPS #:5-% ® Oxphos complex I , M DO FEH
DR T Z78 7=, SOCS3CKO v 7 ATl
Oxphos complex I . T DFEE DK T & Hif
LTWW,

(7)SOCS3CKO ~ 7 A2\ T LPS 5
#1Z MnSOD, catalase, glutathione
peroxidase, thioredoxin reductase,
peroxide thioredoxin ® mRNA 23T L T
Wiz,

PLEX Y. SOCS3CKO ~ 7 2 Tl& LPS # 5
# @ p-STAT3 OEIRIZL Y | LAFNOHLE
{EWE OFBLOEM, I har KU TEOZR
EILIZ LD . DHNOEREA bV ADRAE
P45 2 & T, DHERE A REF L AEFR A
FLIZZ ERRBRENT,
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