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BEARBRZERFEMEGE @A V7N PSS - BRRIVENTEE)
(WefB) BrEsEE

BIEDA TN PIZ X D% - IEDRE « 1BEICE T 5% -
G2 - JBEICET ARE LRI

MafAERE AF & BERFRBEBRFENEE 2 — - FEER

WRES

A7V P EIE (R E) BIEEF O/, BEEE BHICBE T 5720031
F=—7—, Flu Alarmin O, BREIGEIKORTE, O3FRBEI OV THEEITRE O CHE
MrdMThotu, RERERNH T, I THLAL TV FOEEMEFICOVWTI, ZET
DHEFEITINZ THT- I LB 2D RE &AM N 2 A Adherens junction O ff#EE
2N GSK-3BDIEMELB BT/ > TRIETAZEEF AL T F- RIS —F oy F 24218
Lz TNETEHRELTCERI AoV F—HF A A —7 a5 T —F (Trypsin,
MMP-9) | %A 7B T D ERNREEE T AU A )T A7V TOIREENEERIC
GSK-3p3 M52 LT, EE(LIA DA TEINTZ, £EHE OERL EFMITRT,
DEEMET A TNV P ULV ADENEREIL, (72— A A —T m
TT =B ITAITMZEBR, ZOVATINDYFANIA L 2N L THERRBEEE—Y A A
VIV ATNBEB TR ERELDRIE T DI LR LI, MNREEE O T, L4
EEICEBL TV —RE FEABERE RS NEE T, BT Pyruvate
Dehydrogenase & Pyruvate Dehydrogenase Kinase 4 (PDK4) 238 A A EBBEIZERL T
VW5, PDK4 B3V AT IA L A — LREEDR|IES —F vy F LU THEE SD, Sbiclfv
TN —YAIA—T 0T T —B | ATV OF T, Y THEMN$ % Trypsinogen &3k
|Z. Enterokinase (EK: EK-v1, EK-v2) HIEEIML T, BLMZIEMTY Trypsin ICE#L T\ 5
TEDHERRES T, . MBSO Adherens junction 0D HREEREFF DFEATTIL, AV 7
VYRGS D CREIORY2 B B 3D GSK-3pDIEMALIZLAB-Catenin D4y fELE]
BEINDHIENL, BHOMZIE, LBt 20 EEFICREEEL QO BIERHES
e, FERBOEEEREICEL TL, PDK4 FHEAI DAY —= 7 BBRtash, BERFHL
EWBEESI, FEFFREEN RSN,

DA TN PREEFEICFED Flu Alarmin & LT, ZHE THRFICEEY A
KA >, Trypsin, MMP-9, RS & NN, B b EREIAERISRTEIZEL LT,
FLEE/ATP LI VIAEN TE T, ICU AZBLBREEERAEO TR TFHIRF. &5
WCEEREORBEMEIZIEZ D AT —L LTOAAENERSRZ, 17T
VY RIE &R LT A RMERGE Tid, HLER/ATP L BVERB EEEFICHBE L TEE
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A. BFEEE®

BREDOA 7 WIS X Bk - %
E - DR OEERFRIL, N LA
EEICL>FEHETLETHD, ZNETD
A TN PR OVREIL. Bz kD
EEPRFEIR S THv 6 4 B DIRIZHIA v 7 v
TUYHEE S5 AfEETH I LT T, K
Putt 4 H 28 X 7 BEITITHERIEZT T
Hol, TOT-ORKYEE 4 B 218 X -E)
DEhE BB~ DOME,. A FhA
VA R —AASOREIE, THETERRE
BIEDRBEN I T\ o 7z, EEH 7
MEBEFBRIIZBNTSH, A7z
DETEEIFIT P4 7 v PO
RITAEITES Y - TWBH R, BEL~
DOXE, VA b IA VA B —LANDOREIC

B LTI, ZDORIEHT OB AR +472
ZEMBIFEAEERINTONRNEE S
THEE TITARV, ZD X5 RBRNS,
AR TIEEEMICRETAHEEEZ VD
BLIATRHALTE B A~ ——, Flu
Alarmin DR E EET 5 L FRIZ, BEL
DFEFEMTF DFERICIRZE L= B 272 16 E
DBFE, VA P IA VA M—LDIEEED
B3, M8 PN BRI Ol T Y oI &
D%, ZNOLOMFRERNOMEREZ B L
TR HET D, RBWEEEOER &
ROINETORRIC, BEEMOEFL Y
A VA IBFERE A U SEBRT CTHEEBR L 7=
(o= YF—H A "o v—T a5
T =8| YA 7N (] Infect Dis202:991,
2010, Cardiovasc FKes 89:596, 2011) Z3
ZFLTRBY, ZNeEBICEEMEFLEZ
OIEEE, FluAlarmin REZED 5, B
FIZIEZ TR D SFRBEIRK -T2 2 ED 5,
1) AT Nz FEEN (R, HE) 2R
Fr D1

2) RHICEEAZETAT-00 N1 ~<—
#—. Flu Alarmin Of& &

3) BEEGIBREIEORE

B. 5

1. [EEETNVEMMERIZLD A7
N oYY A NI A —TaT T —E”
P A 7 VDIREE, BIEALOFRIEEF OREAT,
Flu Alarmin #3R. TEEEOKREE)

~ U ADEEMET NVEMER T, BE
L LT WBERLER O 3k~ 7 A
(C57BL/6CrSlc FE 721X, BALB/c) HEZ A
TEBRLF, A7 P A VAT
IR ESE(L L2V InfluenzaA/PR/8/
34 (HIND) #R & H\\ e,

2. [BEHRERRIILS “Afr71xy



Pt " A —T T T —8” YA
JVDREFE]

1) b hOEFEMIEA 5 mRNA 2 F7% . cDNA
WEE L, TTIVEL N Y Y — 72 (PRSST,
PRSS2, PRSS3-v2, hPRSS3-v1), KOVEDiE
MALT DR L CTabnbZ 2 Tr X,
—F (EK) ., & 52, MfEEEICHE L 2
£ TIZ TAV-HA 2 B0, V&M L2 2 & 3
HAL TV D HAT, TMPRSS2, J OF TMPRSS4
BEZFARD720, FHHD cDNAs 27 =
—=> 7 L7,

2) e hOWAWAZREERMEIZE T 5
"IV 2 kY 7"y 7 —%" 2 (PRSS1, PRSS2.
PRSS3-v2, PRSS3-vl), =7 m ¥ F—E
(BK-v1, v2), RO EEE Y 7o
77— (HAT. TMPRSS2, TMPRSS4) DI &
% Real-time PCR, L ONT = A X T aw |
T, Tz,

3)293T M@z, EK-vl, EK-v2, hPRSS3-v2

% BRI FE L X7 ZTEABEEE (293T-EK-v1,

293T-EK-v2, 293T-PRSS3) #/ER L. IAV %
B, —ERMZICHRBRN, KUEE
EEICHE SN 1AV OER TAV IZ5 5
BEMTURE AW THEIE L,

4) in vitro \ZEB\VNT EK-vl, EK-v2
PRSS3-v2 ZGIlr L, D FY 7 4GS
FEF B A, 293T-EK-vl . 293T-EK-v2 .
293T-PRSS3 fARER D T A4 & — h &V,
GPR-pNA ZFEE & LT MU 7 U EEZ R
E L7,

5) in vitrolZB\WT EK-vl, EK-v2 12 LV
BIlr. JEME(L S U7z PRSS3 A3, TPCK ZLEE h
U g &7z TAV O &% TAV-HA ([Zxf9 7" v
VERBOIANV-HAD T a e v T EITH
D>, TAV ZRRYe, HEFE S 7 U937 MR T A
+ — h & 293T-EK-vl . 293T-EK-v2 .
293T-PRSS3 HHAARED T A &— N2> TH
N avbho—aE LCTPCKALE RY 7

v (TPCKT) . & A WNiE N Kim-7 BT A1k
UL (NAT) CAHLER U 7o 7% TAV-HA (2%t
THRHRBMEEE ST = A X VTR
7o

3. [BMREICRBITAME NEMEDOT R~
LAY T a O R DR EER ]

1) R v MR ERP ARG (HUVEC) 12
IAV(PR8) # MOI=1 T 1 By &E T, 5
AT M % 2 8 BRI RS E L -,

(2) C57BL/6CrSle < 7 A7 PR8 % 100 PFU T
BBRESERKEEE=F— LT, 8%
EBIZE L T EBRFOREICESEAT
27,

2) UL RE T ayT 40 BEEME
O 7 AffiDRE P H— MEIRIPANN Yy 7
7 —CIERL LEEA LT,

3) RT-PCR : HUVEC X ¥ RNA ZHhHH L.

One-Step RT-PCR Kit Z T, ThETh D
BEFRELBEE LT,

4. [A v 7= Y INGE B R K% F
V7= Flu Alarmin OfEAT] |

1) M ARgLEE ATP IO T ;IR ATP
T AMREAMER 20 4], BWEIT VW AR
TRV 16 41, £ Far FUTH 13

FIZHR U CEERE O FIEIC L 0 BIENTH
77, FLERIL ATP M {AEREERIC & b T\ B
AN DB % AT AV 2,

2) AMRE, AESD 39 5 B 3 & (B4
VBl B, BIOL I NV=FV) &5 FH
SMLEEERE T 4 BN T 2008 £ 1
B b 201348 12 B E GO 221 L L
7o RMERGE & U CABRINEZAT - T fEF %
YR RNT v LImE ZA6ERTEE 824
Bz (R2), BUEQOBW L LTIE, o
VINTZUYRIETA RTA Vv EEE|L,

“HELED “VIHUERRE 24 RRELIED
BEREEOBLELRDE” EME Lz, &
BREEN2, BTV IATREL,



AESD OR[EEMNRN BB SN THREE LD Y

BT L, RRRICAMME L BTSN

TZIEBNZIRET 5 & (1)2008-2010 £ 1 04
L (2)2011-20134E 1 1 4034 Li-, =D
2 1AICELTUTZHE LT,

3) FMEEE : B & 2 Bl B, BLO
LIN=F &E5EOHFE (ITWHARE 24
REfEI LI D> 1 5B 48), “HEE DIV itA
DEE, BLOEBE (bright tree
appearance, BTA), ®EEILIE ¥ I Bl
10mg/kg, ¥ % I . B6 20mg/kg, L-H /=T
> 30-100mg/kg TH D,

5. [ICU AZEBE OBERRIEDI S O Flu
Alarmin fE#7]
EREEEICAE LI EEREN LIRS
REFRICEIR L, MR AT AR ELERE T ph,
Pa0,, PaC0,, ~EZ7 ot fHE & HIZHEE
fEZBE LT, RERC ATP IE R O MK %2
EDTA & HF =2—7 T -20CCRFE LTz, B
FEEERIM & U CITEFIEEENIC A 24 FefH]
T APACHE II 27 ZEE LAV,
6. [FMERZIZANFOEERRAEZ FV 7z Flu
Alarmin O]

BEOEFES L IHHER S WEBREN S
ATV RES Y hTREL, 12
T LW ST ER B RRI, F
BEEEONTEE IV MED L IXHAEYE

t SRL #LICZEFE LEE L 7,

S bICENREEREILeER ¥ —F
RAF R NINE Lz EE AT,
Toll-like Receptor D T{D v & F /L%
YA N Ay, T T —PEDOHER
RATe, £, BEMIII1 058G FE
BOBRBIZBW T, HEL2&0ZEETR
EDOBIETFNT % CPT2 XI5 & LT 223,
EEMREMCOWVWTEH, A7+ —AF
avBr hOL E CPT2 BEERALTZ,

7. [JBERBET D invitro probe assay]

IR 2 B LR E 2 51T L7, ATP ORIFEL.

FoeisE TR0 ATP BIEF v b
(AMERIC-ATPKit) 2T, BEBRE (M
R - [EXMIRTEER) O RE, REIZ
BERLI-RENSEERE (T 7 30,
Ja—=R $Ee., LDH, REE. /7 b iR,
kY 20 CRP, IL-6, IL-33. MMP-9, TNF-
o) FREIE LTz, BERE9IZIL, ATP 13 4P
TEREREND ATP AR 2 (B LEE
RFEH, SRLALIZEZFE L T ) A—F—T
HE, FEICERLZMENS, foHEE

-9.

1) A v 7T PRUE D RIERF & R
2, B3 D Fibroblast EEMARD § BA{LEE
ZEAM 4 A 7= HIZ. in vitro probe (IVP)
assay & AU 7=, IVP assay Tlif, ESEKE
PRAESERRZ /BRI AT 4 U A (7 R,
EBERRREBE R Z Dy D v =F LB H]) TH
EL. BBfbEzLESERET, v
FUBR EDRENBEIRMLUTAT £ U A
FIZBMENDT VNN =F o Z T
A= ATHEIE L, ZhicL Mo
BEfLEE. BIUEEMMZFM Lz, 7
VAN F NTE T b~ AT Lo TH
E L7,

2) BEREOEE . EEREL. BET
(41°C) LRET (33°C). BL O ITCHREE
TTEZE LT IVP assay #97-72, IE®B
SO BB LB EIEOHRIZI T 5 B BR{LEE
DEACERRET LT,

3) REFIZ L B BEIE~AD /NRD
FRYYE T T A FEEREE OfERED T2 DI
EA IR o TV BBERIN D D, fE
BH D BBLRIZKT L2EELZTHNDT2D
W, EEMEEANTHIFAE (TAY
U UREIES) SmM, Y7 17 =2 0.3 mM,
BXOTERNTI /) 72075 il OFETF
T IVP assay 1T 7,
(fHEE~DELE)

BERBEEIC. REZEESOERE.
DOHfHERE COBLED L TE/ LT,

By

e~



C. HEH

L [EELETZVEMERICE S 70
T WG EEA L O T O FEMT & TG REE O
]

T ADA T I PR TV FEBR
WE WU ToRREEEL, OfF 7y
PR L A BoseEEiEkiE, “ A1 Ml A
v—RRE” Aok ATy
PP g N A =TT T —F
(Trypsin)” OYA ZIVis, YA v A %
HLWEORF L LTCHEB LT &SR IND
REETH D LR & T, QFENRH O F
THERH & IRERHE B AW L TR ¥ —
FEAERITARIE S D Acetyl-CoA D FEAE DR
P 5 B #F L L T % 12 Pyruvate
Dehydrogenase (PDH) &MV EE TH D =
EWHALMNER ST, FITZRZLF—K
BEEE R T ANA A — I — L L THBR
JATP HEDMRET S 4L, Flu Alarmin & LCTO
BRSO o T2, 1D FluAlarmin

NA F~—T1—& LT, fiLF Trypsin, MMP-9,

A N oA CHOBRF RS ERERTT L
B, I BIEERECOBERICESTARERT
T, Lbika 2R TOEETIZH DD,
FluAlarmin & U CEHIliT 5 Z & IXREETH
HEHELRE, BEE/ATEICART Flu
Alarmin 13 = % L% — R H O B EY O
ATP & | BPjE S 2 PR EY OILEE & O
MABDOERFER A, I ~—h— L¥E
i, QEENMDIHEEL FHEDOR
% \mIE(LITSESLD PDH OFEMHET. Zh
%Z3i& < PDH Kinase (PDK) 4 DIEREGHEHNA
FERBIRE & FEEREREZ B Z &2 A
H L. Z47% PK4 FREF % B 17 K
(Diisopropylamine dichloroacetate, DADA) Z
B RAETZ TR L, Zhic &b,
BERH EBERBPMEINDZ T, &
A NIAVEEEDPETLT, £ 7z

VY=Y A A =TT T =YY A
N DEEEZIH S, ATFROLEED
TR TH D EHBA LT, Z5HIZ, DADA
S0 b EhFA 7 PDK4 FREA OB % Bts L
T, D7 & bEHET T e ¥# PDK4 fHE
MAERH LU, —h, A7 P RNE
DRBREBFTRONDEREZEME Carnitine
Palmitoyltransferase II(CPT II) DRI

& LT, Bezafibrate Z E g ER{CETEESE
DIRERER L L TRHLTBY, =0
BRI b N THEE, = RL¥—
R OYGEZ TR ICHERE LTz,

TEFRD G CPT 11 DOERL EM SNP 23 FIE
URIJHERFIIHZ A RBLTREERLT
XN, A TN P RED B AR AN S
BRBEBRTIEES, BT U7 AEITHEEH
IRIRFEBTC, T OIS CPT 11 DEARLEM:
SNP NJRENZ 72 5 Z & & REANDBE &%t
&L LIz E O ZE & O FEF TR
LT RBREIT T,

2. [EEMEERRICLD Tz
Y—t A " HA—T T T —8" A7
IV DIRFE] :

1) b MEEME»D, EEREDH -7
25 =7 J b7 A BK BimF BK-vD) 120
2207 VB IRBE T EK B iR T

AV T 4 —5(EK-v2) D cDNAs &/ o — =

7L,

2)EK O+ G ER LA TORBRLEE
WDOWTIEARBERENE o 2,
Real-time PCRIECEAN/ZIZ & A EDOEEM
JEC EK mRNA ODFELNEILE X 4172725, HAT,
TMPRSS2 K TNTMPRSS4 D EERIL b HRREE[R &
Tz, E7-. PRSS1 ZTRPRSS3 $, &< D
ARG CRED A D ILT,

3) EK-vl., EK-v2, PRSS3-v2 Z3RHEIFIH
W7z 2937 ZEMBIERIZ, TAV 2 X1,
80 FFREI 12 IC1EE B ITHH &= TAV O &

-10 -



% TAV-HA lCXRE 3 2 R EAFiiE 2 AV THRIE
L7cbeZ A, ORI~ 293T-FK-v2
MREA, ROEBICEH SN ETA VA%
PR L Z A TAV OFEE/RHEFE L TAV-HA
Tukw v U TOEFNRBE LI,

4) 293T-EK-vl, 293T-FK-v2, 293T-PRSS3
FMAERE, KUY TMPRSS2, TMPRSS4, HAT % —
BT BRI RIS 7 293T M D 5 A £ —
h&fEV, GPK-pNA 2 EE & LT R 7o

EEHERRIE L, 2O invitro D3 T EK-vl,

EK-v2 | PRSS3-v2 U 7'v ) — 4 v &g
fb U722, TMPRSS2. TMPRSS4, HAT /% PRSS3
EIEMLTE R o T,

5) vitro CU937 MEFRIZH3ET 5 1AV T

A &— h% TPCK #LE kU 7°3 > (TPCKT) .
HDHWIE N RB-TEF AN T
(NAT) CE=iR 30 /L3 5 L 65-kDa D
TAV-HA, B’{EE L., R DT 25-kDa @
TAV-HA, SHER L. IAVHA D 7 ety v
DSFETE S 7z, PRSS3-v2. EK-vl, EK-v2 @
ZTIZIAV-HA O 7 a kv 0 7B b
Do 7= H, PRSS3-v2 2LV EK-v1 H B ik
EK-v2 ZiEME bS5 L, FU T L
- A EREIT 65-kDa O TAV-HA, 251K L.
30V 12 26-kDa @ TAV-HA, 28 HER L, TAV-HA
DTuay N ERINNE, IHD

ZEMB L PERI LHE STV TMPRSS2,

TMPRSS4. HAT %41 L 7= TAV-HA OIEMHE(LEE R
Wz, PRSS (MU 7> /) —5 ) DEK (=
vraXxr—¥) Ik AEM{MS, IAV-HA
DTav Yy TRIEETAET AV O
YR OFTEDNRIR I LT,

3. [AMMEICRBIDMENEMIROT R~
LU R Tal D RREEREFE DR Bk ]
1) TRALV VATV 7 a3 BN T
BERSTFTHE B AT =EVEH R
U DRRETVTAX T ayT 47
LoThHH Lz, TORE, B AT=0D

FEIIIERGa ba— L HRT 24% %
TIET L7z, —FH. VEX R~U U OFEBIC
BRI o, £, B
ﬁ%%ﬁ BLTIE B IT = DORBICE
BERETFRDLOATW 2N L, Z
RIERBIZTaTT =M L B58D
AEEMED RIR S T,
2) TAV |ZRYe X ¥ 7= HUVEC i a7
V—AHERITHD T I E AT BTN
T2 LT, B AT = DRRBPIE S,
RO LT L8 FETERELE, 20
BRI, IAWEET, 77T V—AILX
BOENEBRINDZ ERHLNE 2T,
3) BAT= IEMELTZ GSK-3 B IT &
STY VB EENDZ LT RF i qk&
nNCTaT TV — DR EZIT 55, IAV
CBRBRET DI ETAREERTH D
phospho—GSK-3 8 G>%§ﬂ%ﬁ§%§i?"ﬁ£7<l;fi
NAERD GSK-3 8 D3RI EEITRD
Bﬂﬁﬁokoﬁm\%KBB%//ﬁ§ﬁ
VETAREB AT UORENEE L, =
S DOFEFRN G PRS IR L7z HUVEC 128
WT, TRV VAT Y 723 TD VE
B RANY L BHT = DEBETRE O
BNZIL GSK-3 B BB L TWAHZ NG
helpoiz,
4) v U AIZ PR BRI HT- R, JE
Bear hu— bl _T 3 HE LV IKE
DWW RFRD BT, £72. NP FUETHRH
LIzl A )VAEIL 2 HEMNSEIM UL
HT 3 HBREEY—72lxT, HIZBT5
BAT=2ik2 BEXS 6 HEE TRAN
B T IUTHEWARTEMESL O phospho-GSK-3
B DR HFRD BTz,
4. [A o= o VRNEBEBRRAEE B
VN7~ Flu Alarmin OFEAT)
1) $LE: ATP HiZzHW T FEBR DR/

ATP thA WS LT, AMERIE 20 B A M Ed

-11 -



(5. 655, 55) [T EME T VL AU EERE 16 Bl At
#(1.65+=1.01) L0 b HEICHE ATP H
EEMETH T, Tl BAMENE SR O
BgATP i3S b=y KU TR 13 floZh
(5.65+5.85) & L LABEITRD 2D -
77, ‘

2 )AESD |29~ % i 3 %) (24 2 > Bl, B6,
BXOL =F2) #5 :2008-2013 %
(1)2008-2010 4 & (2) 2011-2013 1431 C
PeEST A LAl ORETRRIC I 2 T B 3
# (4% 32Bl, B6, BEOLANV=F)
BeE\2 20 AESD OFEIG D LEFE S A 7
DRRFEDIEIM L TWD Z &R bhoTz,
D% Y AESD D FRhds L UMEEE(LIZ LD 3 Al
BENHEHNTHHAREERE L DL, Z
D 2 B B AL ROFIE A MRIZ B BEZIT R

D f:o
5. [ICU AZEFE DEEEBE S D Flu
Alarmin fi#4T]

T AVE CHRR CE A S0 T& 72 APACH 11
LOBEEEAT LT LLEETFREX
BrL7pv, £2°C, BEBREOBREEOE
bz fEEICRRR), BB bR D T L
MATRE & U, BEERE OBREDREZ R
CHICHRIBRT A Z LN TE, THREEICLE
SEOTFREMED B D, B TIL ATP, FLER
ATP kb (A-LES, ATP-lactate energy risk
score) ZHIEL. BERZOTHEBLOV
APACH II 2 a7 L OBELZ BT L1z,

ZORER., SR, MR, EREERIZIT
WEBEE EAETFRETEE oz, BT
 BEAEFRE LHB LU THERICAE 245
fT? APACHE II A a7 REWEE D #
EnFoni,

6. [FERIRAE ORERBRIEZ A7 Flu
Alarmin O]

JERZERFmEZESDOAR (FHf2 4

—4 35 [BEDA I Pzl Bt

K« BOEOZW - TRIRICBET D850 - Fl
P - TRIEICEAT 2 IRE L MEE)) T Tl
Ho3lDOA VI FREENLFE Y
5. BEMERAEOATE marker ZHIE
L7z, Batesid A BIA o= b
Bl BELA 7 W 36 WFRE LT
A TR AR AR MIE A - 4 . FVEM
fikAvEsEE - 5 4], PCP: 1 4], CVD-IP :
2 5], AmECERGAE 1 B, FERIVERTAR - 1
FEE RG2S 0 1 B CRRET LT, 26 < DIEFIT
IL-6. MMP-9 <=° TNF-o &V o723 A N &
A OFENRBO N, MFOLEE
ATP Ofii TEl - 7z ATP-lactate energy risk
score (A-LES) OfEiL, IEHZE DEEHRME (<
2.00) LVEEERLE, FFiZB AT
NVEVYRER 2 FITERAREEEZRLE
(f : 91.7. 40.4), A-LESfE & FFEV 1 b
T A v DEERE TiE, CRP & IL-6 THW
FEEADSFR® B ive, BREERITOMRETIE,
BREENEWVIEE, ATP KE. A-LESES
EOMEMMNTRD b7,
ESmbeE Il s EE e v & — - R
TER T A N ARBIRETIL, UTORR
BELIE,
1) BEREBREE LTOL 7L FRE
2/ 3k D FEJE AR 00 K 5E 43 IR0 LR D
IV . BiED 2013-2014 FEA 7 )Lz
3 — X% A/HINLpdm09 BEF OB HIERA H
. ZTDTA VAR L DN DRE
FINEETRLN, ZOFTYERIIFEDL
NIz WL DPDIEFNZDOWT, T MmiF7%R
BONCAMHEmZREREL, TN HITDOWN
T Toll-like Receptor D FD I 7 F <
YA NI A v, 77 —BEOHE
72 5 TNT, CPT2 12D\ T DEGFIEFT DT
DEBIZEMFTERR, K—X 03, B
REZAT I EEEDORANRELL, 27—
XD XD pEERN TOEEMRENILD

-12 -



2V (BEREE SRS TS NDBEEEDE
2), TOHN, 1EEAEBREOHERNT
X o T,

—F., LEHERE T hXT 4T
VY 3BIRE P AZ Za—FE A JLALRS
U A NVAL L DR ABRGNIZ SR LT
B, 56 OREORE I BEIRCMIE
DRERITTE TV A,

2) IREMEEHE RO NEE M OMN
Tk L FDORFLORI

WEEEEE I STHFFEE D ILAR N 2L o7 3
AD RF—@kD, [KEX LEMETL Y
F A NVANRT Z—% FUT SV40 D Large
T MBELETFEOEAILL DR EME
DERATZD, RO Lo Tz, T
DR =T, KREEIXS HIZ Large T
HEEBEFICIZ T, cmye &5 \WE Hras
BETFOEANILAREAEZRH AT, L
L. $E—BEMICIERIILErO LD IR
ZBHZERLIELIED-oTbD0, BEKE
I EN B ERZ MR TE T, BEICED
F TR LTV,
3) A BB RO+ BB L OBk
iR BB DOFIRER &, FDOAREADOR
B WERENOAREEII)IT., SEFMHT
i H S TR 2 AR+ R G B R RS
DEFERORAE 3 ETV, 95 2 B THE
WRRE L, + i BRI OREE S
B, .
TN OMEIZ OV T HLEBREL TS
LBz, VLUTFUANARS Z—FFHWN
T SV40 @ Large THLUREGTOEAIZ LS
Ry, ZNO OO D A NV AR
DR EZRAEI L TNDE, REE, KT
Iz OWTIE, A7V PR %
SiefE L DT A L ATRT BRZ M B R
LTCEEN, BEBBLREAS TN
FEEOTEED T A VAR5 REZME

EREETWARNY,
XLICAREERM L, BHE LRI
DEFIL, — ISR E THII L7285,
ZORFALICIZEDL T, FMREEL T
W59 BITEREBICRESFRICE X Bb
S2TLE-T,
4 AV ITNETTANVATEEEEZE
2BV 7T 7 —F¥ TMPRSS2 OFIftt
FNEE ERARRIZBIT 2 RBE Y, 2OLHE
ETHERR LT-, &hIT, BELEME L
% ELISA THAZELEZ A, BEHEAATH
HEEEN, BINENSAMBETORR LR
R, B5E FEHIZ 50— 100ng/ml LW HEE
THRE S, 2. FMRICET51
TN YT A NVAEKLZ L - T IL6 M5
Bxh, £0 IL6 BEISFEMIEICEEZ 5|
XRITZEERHLE,
7. [BEERZEF D in vitro probe (IVP)
assay]
1) IVP assay [Z& 5 B ER{LEEEF MO B
DFEERIVP assay ICL > TEEay fa—
Ve TEA D BEBEREEDOMIEEZ T A ML
7o EEa bu—/L T C2 (TEFILY
N=F ) ODHEBEERE—7 & LTHEE
Xiufz, MCAD RIBJE Tid, C4, C6, C8, B
LN CI0O(ESE - FEHDOT VNI =F D
MM A Sz, VLCAD KRIBJE Tik. C12.
Cl4, BLWCL6 (BET VAL =F V)
DIEMBH Hiiz, CPT2 RIEETIL, £8
TN A=F L (C16) OHEBHEML T
77 UED X951z, IVPassay 2L > T B8
fLOBEEDOFE, BEXRMUIFMTE ST
LERERLE, |
2) IEERBEOREICLSBEBRILENEL:
BCURIET), 37C. BLXV 41 C(HET)
DBET CMAE L% LT IVP assay 1T
ST, FOFER VLCAD KIBFE TiE. 41°C (5
JET) T, Cl2, Cl4, C16 DT ¥ VA =F
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I U, — 5 33°C T, Cl4, Cl16 i
KT U7e, IRGEFR O B LIS DL 2 5 GA2
TliE. miE F Tl Cl2~C16 7 2 =F

VTEEI L, C4~C10 D HFEE T vl L= F
NHET L7z, —77, R T (33°C) T,
B G T X TORBHEDOT Vv
=FUMET LT,

i B B & AGTRLBR 58 C o BRI 7 A& R
Lize T 7205 VLCAD KABED GAZ b KM
RERAER D B EALIZEIR T Clde LAE(LL
Teo GA21 IZIBW TIPSO B B biddk
ELTNWDOIND L) RFTRER LT, T72
Db EiREEE CILRHEIENEEO B BRCREE
TEM L, IMIE T CIET_XCoOEED [ EE
EBEE R 2 LRl STz,

3) FREFID B ERILEE~DFLE IVP assay
DEBRATIE, FVFALBEY I/ T o)
7 HWM U, REE~EEHOT L
=F > (C6~C12) DOWIMNED HNTZ, =
DFEFRIT, YV TFAmEYI/n 777
BEA(LEZEET AFEEMERH D L ERL
Tre —H., BELEEINTVWATE® T/
7 x VT BB L~ D BT <. REBREY
IRERE BT DRERER LT,

D. B

1. [EFE (e VEMERIZEISA TV
T R EIE L OB OFENT & IREIED
MR] :

A TNV REREREEFE T, R
EOEERSEE&OERTF L LT RALF—
REFENDHY . ZORFAREITHA b
AL YL EBIZY T LT, YA bhA
—REIRE A I NVEERL TV A,
EHRIDOVA ML VENLT, UAL
AETERHIET D A o P —Y A
KA —TaT T —BY A 707 TR
REEREZ TWAZ LRSI, &

Ve MIBWT, YA R A —
WARE” A I NDOFEEE > TV 5 PDK4
FHEEHI & LC DADA S RW2 &, S HIZHR
717¢ PDK4 FHEEFIRS RNE &, £ OG0
gl SN TW5, &k, BTERARRERZEH
LCEBRE BT, B, Y1 M AR
b — A OVEEIZ PDKA BREAI DB Zh 72 Z & h
By A 7Nz U ORFERYGE DR
. S OIZIEOERE, A2, BRR
BE~DOIGHAbFRREHES NS, —F,

A TNVEUYRIEDRIEY A7 FF & L
THER, L T2 CPT 11 DEVRZE FE M SNP 23,
AHARLSMIFETOMEDO Y X7 RF & L

CHERR SN T=, Z OBGF%2E\VEE THF

BHITAET U7 ANFEICEL@ERY AT RS &
=25,

2. [BEEMBEERRICLD ATz
Y—P A "HAv—T T T —8” 17
IV DIFFE]

EK 725 TAV B D piaz, BEREMICE D 2 %7
TeIa WU TR Ry B fREESR D —
DEBZX BN, in vitrolZBWTIL
EK-v1, EK-v2 & & PRSS #IEMEAL§ AEEETR
M. BIOIAW Oy SRITRE
ERH LU TWER, invivo T EK-v2 NEEZE
72 TAV BB EERZ R LI Z 0D, ¥
ToWZEE R U7z EK-v2 23, TAV B DS, B
JEALIZIRS B o TW A AIBEMEN S B,
EK-v2 & EK-v1 OV 30 7 3 BRDHE A
DHEZT T, 2 OEITHEOINANL T
JREATEDID, 5%, D307 /8
B A FLIC B B FE 4 —5 v b L LT,
TAV B OIFIN TE B0 E I D RET LT
A
3. [AMEREICRITAIME N RO 7R~
VU RD YT a0 BB O AT EBR ]

AT I = —EBRERINA T
PIHEE L L T—RACER STV 5,
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UL, “4v Iz FIA LR A b
HA =TT T—F (b FT,

MMP-9) ” YA Z L Z@L TR I AERERE,

KEARIME, WEMRICET 2 LE BT
DOTLEIZ £ 2 BFECDOIEEIZ T2 RITH#E
TERY, £2 T, BRECOFRIBEE
DE =4y ke LTI EBBEMETTEEF D
R % AT o 7=, MENEMIETIZ VE D R~

UUMBHRLTEY, MaMESEICBWT
B AT=Vv b BEERERRTAZ L TEE
BRI LTCWA, RIFFETIEL, TAV
Wizl B T = ONBERTTESNS Z
EERALMNE L, ZOHIEIN GSK-38 DIF
ML VB AZ EEREHLE, B
GSK-38 /w7 X NCED B HF=2D
SEERIHI ST £y GSK-3 8 1TxL
THIERBERZRET DL ENA T
T W EEMDIBRIZORND LELZLN
Do
4. (A v o= P REBRE O R R &
BUF AL Fw—T—] DR,

LB/ ATP T AMERE B TITEE.
EEHCEE(| Lz, EEMMEE 0E
BINEIZHEE L R ABME T VA ERE &
BT 5 EHEEELRE - TEHETH Y BEM
HORBOENWEZRBL TS, ZOEX
BEEFIOTFH L HEE LT

FLEE ATP LE 3 BMERE SR L FE 4 D
TRV R TRHROBETOELEFEEN
ol EEZI bary RITE25ET 5
FEIED energy failure 23 Z o TV B HE
PEERET B,

AESD ORIEDEBLHIER & LT, CPIIT
0 ADORAZA DEBAGTFEH, SCNIA DBIETE
B ERHBELCETRY, BEICIDZ
JEDOB| &4 L 5REN R DFEMENH
%o AEIOBFCIEH—RB T WL AZ
Wz T, CPTU 35T A RBEEICR3

DIEE (B v Bl, Liv=Fy), BXO

ADORAA WZREE L CixT A7 4 U iz kv
7T VR RIRERRICIEIE OB R R %
iTAHEH I B6 &, MBENLRINEZHFL
THEZTo7-, B I B6IZE LTI,
BEWZ AESD FEZhE & L THEIRTEY,
AESD DJRRED—D L SN B EEZMHEIZE L
T, INVEIVBRRBEREZTLTOS
B X VB IE G EIF L,

AESD OREEIRENACE LT, B4 3
v B6 & &, HRIEEIE R HAE XN TV A 2,
BRI RSB LD, £
MAZEDHIBET B EE LV, BE OMERE
Whnz =548 3 &l (VB1, VB6, L-HL=F
V) BEIZ XD AESD DEIE N UERE &
A T DORGIE DELHMEIN L 7=, AESD OFEhE
FUORENICED THLFREENREZE L BN
oo BEIO3ENII Fa v FIT VAT
—ZH o TE Y EEREN, HMoMENKE
(B ZBEIR) o b=v R 7TBEITM
DLV bE <<, NEHMOKES- Y D
MENEDOI hay R TEEIIRALD
bEVY, FTOHOFE~L D energy failure |T
L /NROBMLE N R ISR TR
TV, AEMEORIOEEI=a2—1
TEHRMENRIZE A L T5008FK~
DR Td B, 7277 LUEESEFRI L -
KAEOFAEREEI S 1E, 2010 F£F TOH
FCITIAMERIEEDF TAESD DEENE L E
Dol ENTWBEN, ThUKEDOER
RETHY, SEOEROEBRIIEELE

T 5 & Bbhb,
5. [ICU AZBEDOERBENS D Flu
Alarmin fE#T]

A VTNV W RYYE CILEEEFI
BARBEEMT = ) 24 71255 ATP EEAR
EREE LTV EHEINTWS, Em

ERFOEEIZD RFEO#EF OB E IR
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BENTWDH, ZhbLUANDOERTYE R
\CERELOREFFIZ ATP PEAER 25 LT
WA AREMHIE e b, ICU ICAET D
BEIIIER - BEREEN R RZERZ &N %
W i COEFERY AL, ODARICKDEE
KU OB B, LR CORRZEF A3
EIND, —BANREEME COmBERL
& RDICITHER MG OEY & D Lk %
BIET S, LovL, BHEmiIZiBeLv b
ATP IR tiaioxt U, 20 Sl ROt %
RIETTHDH,

A [E,ICU ANZEHEDO ATP B L P A-LES
DF&HENR L E Lic, ATP, A-LES
ELICHREE B CIIERBRE LET R
FBCEERD ol EREEREAICL Y
G, RN COBRBRIRANER D =
EMRREEZOND, TERAVHA TN
HEEEFMA 2T ThbH, APACHE II 2
a7 CEETHELS, ICU AZBEOT
%¥|FE L LTo APACHE II R a7 OFSE
ERTRER o7z, LAL, APACHE II
2 a7 OFEICIE 24 AET L L VI K
BB B, ATP F O A-LES OHIEIZA =R
WA TH Y . TOHELEEEZE-> TEL
EEDLRDHIENTED, ANEBERFELEHD
BREMEOECEFMUI-ER L AERFEE
EHTRECTHEEREEITRDhoTodd, &
I CIL ATP iXH#MER . A-LES 13384
Em, FETRE TSI OER B b
oo BEBEZHELT I & TREMNZE(LDOE
EZRHAOMNIR D LHFFTE B,

RYMERE ZXtR LT 5 & A LES OF#
HETEMEXR S BIFCh o7z, BRIMLER
ERREECEET IREHOFTCIITH%
REOERBETH D, BILIEITAHE R R
K TS~ ENE X 2WETH D, HRIEME
BTOBEFABENHREEEDO—DLE L
TEZLNTNWD, BRIMESE CTHRIET D

ZlgE 2T ATP EAREREE LTV D
DATREMEI RV, ZHUDNERMERE T
A-LES OF#HE T2 RIFToH o 7o B
D=2 EZLND, ETOBREITHTX
LD TRV, A-LES X EIZEE
TELHE L BT, REFNE(LEES T &8
TEDLRTENTWD R D 5,
6. [WFPss A OB Z V72 Flu
Alarmin OFEZ]
Chida &%, ICU AZE UIZfEFNICR LT, ML
FATP LHBMEZHEL, ZDLETHD
Lactate/ATP Ratio (A-LES{E) 73 real time
DTFHEFE LTHFRATHLIZ L ZHEL
7=, (Chida J, et al. Blood lactate/ATP
ratio, as an alarm index and real-time
biomarker in critical illness. PLoS One
2013; 8: e60561.) ABFFRIZRBITHA 7
WV B D A-LES 1L, M OFFRERE
BLERENFNLL I EEERBTED B,
NAFw—0—b LTOHERENPTREI N
Too AEIOKETIE, EFE»DRL E
HEary ha—ABEbTnigneng
limitation 8% 5, 4% . MEEL 2B
FTefkic, BEZFOa P — /L bRERR L,
M T ETH D,
F-ERRISHATIREZ . &E72 Flu Alamin
DREZ., A v 7z PEDOAMRYYE
TR AR B SR D FIE BB 0D &E 43 WA 0 I
HEDRERIRIEDINE L BITZ 5B bRV
RS L QN ZEBRETH D,
EFOKREX LRI+ BB LR
HR LR OFIRIEEMIBIZAREI L, — 88X
SHRDOISHADIZDICEERFLTE T LTE
V., ETBEEEL DEBICHEIELD &
INIRFALERATWND, 7205, RFELBIT
AR L7/ B & oo fEfT. R
AV TN EEDREED T A VAR
THOREZHIIREETRELT., EERE L
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R & Rk LR ORFACIERIZHRE LT
N, TILODRAIE, HELDWDHI LR
SRR L TV LEDH Do
7. [IBERFIEFE D invitro probe (IVP)
assay]
FNFCTEFEELLRAEFEEZ LTV
INRRFEEAE EICEBEMICRE L., S
B A L B ETA V7V T RRIE & R

Ve B B {L B ORI AR 5B,

BTAEEEIZ B Xt T BEEMaZ V5 IVP
assay DFRIEIT L - T, BEEED B~
DEEEFT,
EEREIZSBILIIEELEAD I LN
Shvoie, TP HbOEIR T TIEESEEN
B BEALIEENHERT S ; @FE T Tk
kL LT BBLFED L DITEEIILD ;
GEETCIREH s BIESIIEM S
% . @OIEE T CIE—8IiL7 £ F/L-CoA EA
NET AN, MFTIEEHLEHL BRR
fLEEIIEI S NAZEHHD

FREE| D — N/ NRTT AEBEEEDO Y A
INBHBH T LIREON T\, RIFFRICK
S>T. TAEY v (R#EHOY Y FILER)
LY a Tt 7E B BL B D ER
Ny, TERNTI ) 7= VIEBELICE
WEEZ VI EREEIREZ, INITE
HREHR E —ET D,
REEDWERFEIZ L - T, MEOEXR
BERICESS A VIV P HER ED
EPEREN ., FEA b L ASCEEHA Bl
ITMEERICL D SBRLEEE T LU TRE
TAEEEER L, TLODEEELSE
Z REIT Lo TARMEMED T, EEL
FEHICRLDOFREMED B Do
E. #&im

[EE{bET VEMERIZL DM V7T
PR DT ORENT & IRRIEDR
]

Sy P REEEET & LT, A
VINTUP—Y A "NIA =T e T T —
¥ A ISy T LT A RAA
e REARA” YA 7 IVOBEEMEDHER
Wiz, “OFy NU—J#EOF T, G
REerFHFETHH—F v My+ & LTPDK4
3B 5 A2/ 0 PDK4 BAEHA| & LT DADA &
FHALAWR RN SN, ZbDHEE
Zix. PDK4 JEMEDRAEZNE D DAENRE. B
EREAEEZEE(HL, VA FIA A D
— A~DOIEERN R AR LTz, . 18k
NETOIRA > TN PRUENFIET D
LEDLNTWER, TOREY X 7K+
CPT 11 DERLEEMESNP THDHZ L HHR
L=z emh, BARUSMIFETHA 7
NEVHFRED U A7 RF L L TR S .
BT T ARBICHERY A7 EFE LTH
ST o T,

EEMBAERRICLD ‘ATz H
— A " A —T T T—E" AT
DIRFE]

#7732 BK-v2—PRSS—HA 7ty v 7 DR
P, TAV YO AT, EE(GICBE D 2 FRElE
NENZ EFRR SN, ZORKE S —
o k& UTErT 7n TAV YRR SR DO BR%E
WO B ERERFEEIND,

[ &MERE I BT AIME N ARIED T R~
VA T Ay DRI O ER)

A v 7 NT P S 7 HUVEC TVE 4
RAY VR ERERT DB AT =0
Wb T AT LR LML Ao T, TAV BYRIZ
LoTRIT=vo7rarT Y —hlLd
ISMENRTLE SN2 Thole, ZILhbdD
WEENL VEH RN V-8B HT = DfEE
NA V7N P EECSE#TFO—DT
b A RN R SN, 2 EXFTF-TH
FF7 ) — AR D GSK-3 B2 L - THAfi S
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N5 EBRHBNERSTZ T, Hilmin
BIERY — 5y NI gs BN,

[ > 7 v P E BB O IR BERRAT & 2
Wr oS A A~ —01—] OMIER

FLEE ATP LLId BVERGE B O 723
A A~ —T—OFREER® 5, F =AM
FESMERI O A 3 Al (VB1, VB6, L-Av=
Fo) #HZ L AESD DFBhI L OMEGE(L
WCEDTHHARENEZ DN, WTh
B APEREIE OIFAE & LRI M A N o
T b3y RY TR R 2R ERE & v < B
TH LR S &b s,

[ICU AZHFH DGR S O Flu
Alarmin fi#4T]

- EERA TATP. A-LES #RIE L7-, BE
BE TITWI b IERFHE 2 il L Ty,
EBICRYME B TIRRTH & OMBERE< .
BRERF OTHTRIKF & U TEEREE
BT ATREME AR ST,

(PPl g N R O BRI % AV 2 Flu
Alarmin DR ]

e ATP B, 72 b ONCHEME S D TH D
A-LES fEi%, A v IV PO, Fv—
—& LT, TOFRERFRBR I N, F
7. BEfT-o e NRE EEAMHE 2 B
WTEBT D L D 72, EESEEERRS IL6 12
B9 AL, IREEOBRLATFIZAN
2D, 5%Y in vitro, in vivo THEREL
TV MEDRH B,

[FEERHEE D in vitro probe (IVP)
assay]

A v TV Y BE e EVNR O BN E
EWC, BROEBERICE 2 BLEENRES
ZLTWARBEERDAZ EXRHAL TR
o7, —HIKEBE T T BBILEENE S
NOHFEEMERS B, Fh—HOMEKNT/
RITx L CAMERE (E7-135 A EER)
REIEEITHEMOL DL LNRENT,

1

F. @RgiEER
L

G. WFIEFEFE

L. FwCFEER
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