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BIRTEICIEE SN D ETORMICH D, REA
JEARIEE) SSNA., FE7T . RS M. K.
KR (RERARIE. SR 2 [FIRFRCEk L. REfm
BARZRITT 5 L. ZRARRIGE) ORI AL ITHE S
W% 72 NVREIEIZ X D IRIT OB IC X
VEHIT 5 &8 27, EIMEOHEE L —F —
K75 — ki miEstic X 2HICllET 2 &
MR MEIZIE 4~5 b, BRERE DL L
A u=a—ul T T I kB RER MR
EBOIITL & ORfZEZRIE T 2 &, BREERO
BEACDS R G A AR BN B RIET £ T4
EEPDPDBZ LML,

OF Y PERMERE R LD, EFIE AR
U TR 2179 2 oiziX, BRI » %, %
Dz, X0 FHIZ AR 21T 5 oIk
BEEZFIH Ll PRIRIE 2R T 5 &G F
ThH b
B. RMiREFERY

RN TERBREZDOL SR 2 ODORMMBIGHE LT
DEA 97, ZFiud, JHEBEEICLED LD
- T fab i TR 22 PR M IR R A T, IR AR
APV TED D TERVREEZD
N3, 2oy, B iR HE 217 5 FRlEE
7R PR E R LD TIIRNWDES H
e & ITFIFIC X 2 HEHFENEZ. EREIZL»
D HLILTE ST, PR EERL )V OMKER
itk L S 2 X 5.

~A =2 —ul T T 00T KD R A
RV E) O TEB) S & IS R R 2o L.
Fho LR EOBEHBEMO L ORRSBAEET
LinE T 5 &L ARAENL & F AR ARG E)
SRR Y. F BB BT & I ek 2 R
IR BN D, £io, R EN, HE)
HENHAE AT, SEBYFEAL & R A B ek 7% Bl 10045 I
5 & ORI D BEERED b Tnd, T OHIR
. BRSBTS LTS DI, R L 4T
B 2 5 RIS AN EE O L )L OIS E)
LERLTRY., B2 RF~oREx LTH
BT 2R EN & i UHB T2 Mm%

W HEPEARTEE L 0 b R ELITEE DL
S OF RGP AR RESETHDLZ L ERL
TndEWnx 5,

Z O TEFITIZRMB LI TH D08, 14T I
WIS E T L S BERIX. BRI
WIS ARV DS R 2 23, I IHEIZRED B
N5, &b IEZETRREEH R DB D K i il
WEhH x5, MEREIEES, Lo
rXoEFEh s,

b hTIX. ZRLAORFLEE R pigd:
BEREECXDHFEOFAGIEERNT, IR
WRIRFART 24T 5 Z & T MR KR LR, (KR
FEEAERGIE L., BRAREBERE N2 WNT, Z0
O Z N5 Z LT XEEE FFTn-o
tbDLtEXHND,

DX D ITHEBRRITER AR 10 #2 RO
Meyer rthythm 23% % X 912, IR % ¥ 5 K% &
RREARTE IO R MR R, FBITEIC S, MAE
1Zd B0, EIZEA O 10 435 OBEEFE -
TREMIRIEE) LK% OE & ORNICIREIA D 5. &
WL Z U 20 2RI OIS D Z L ASHEH S
NnNd, zORMERETLIERE LTIE, S
<> body mass index 72 ERH I S B 05, Al
A EARETE ) & WRIS/ANH T B8 ED 1 O
LLThFbh3b,

Bbvic

LIk, PASSERBIPIZ I 2 BRBIIR LR DRI
PR R L IEER SR T ORI HAE T L 5 il 78 ks
ORI ONTIRR, HIEFREICR T 2 &5
YA SEAFRETE B OB ENT DN THER U Tze T2
AT =¥ a YN KEEEOFHEMANIZBIT S
FHMITLOERERSNIZIX. 20k 52 bofk
RSB B0 & DRk & A2 EE L T,
TR EEEZDLEND D, WIRFASHE DGR
PR AR BRI 24T 5 2 & TRERSIEHT 23 0]
BEL7e D, R ERNER LR -T2 &
. ElEHBMEEEZ BND,

X R
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DAZLIEBREA LR
— HEAR PRI B IZ 351 AR EERE ATT DR B —

R %

XL ®ic

Bk D% < OFeEETIX, EEROFERNOF—NL
IZAE L HE IR TNnS, DALRFEREIZS
WEETH . NAOmEESHEL B E TIEL
REBHEOFE LA TSN, (L& RERIC
LEELRMETH D, —FH. AR TF=—2 -
A =2 AW 2 & &3 D IRARIEIR [ 55 (sleep
disordered breathing: SDB) & 8F3 24121,
BEPREPIARRLENTND Y, DAREBEICE
i}% SDB OFIEA B =R LFEMETH DN, 1)
SE B R/ A0 IEBE T I HP AR IZ 33 1) B Ak Rk 75
IR 2 2R DK, 2) i RAT & B e RER
OIS EERIF O L, 3) i 9 >z X
2 AL Rl E RIS D T, ZORER,
KRR AT B O TIRER FIR BB R & 72 B 08, AR
fRTix SDB IZRE#d 2KEE % A b L A0S
RITRIETBITIER LCL Sl OWFZE R R8T
TR IRIE ORI REMEIZ DWW TREL T 5,

MEAR PP 5 (SDB)

SDB & i, HREROH M2 M3 eI A
Ik 5% (apnea hypopnea index: AHI) =5 T& -
T, 2D 5 HEARRIMNRA X2 RBSERLD S D23

BAZEMERRAR R SEITENL (obstructive sleep apnea: OSA) .

HAR U A 2 B ASERL D D D A3 H AR PE TR

40T (central sleep apnea: CSA) L EF SN D,

BRI, SR & 1% 10 FPRL_ERRIE A3 1L L,

HIRHEREZNES SOTH Y, AR & 1% 30%LL F
DORIGNE T ZLF 5 Ee W IR SRk 35 T2 dic, BB
FEAE DR FOh RS Z 5, i ofs
% SDB (3B E OIRIR N7 — 2 2 1iF & M B
ERIETZENALN TS, — K, F=—V -
A b — 27 A (Cheyne-Stokes respiration: CSR)
. BRVIRIND IR, RIFE, 2 U CanEg
2572010 73 BLEREE S 2 Wi DR o &
—> %79 CSA TH 5 (CSR-CSA. B 17, EHE
21X, John Cheyne X° William Stokes & D X

e g B NEE

Y 30 4ELL ATz S5 E N =Rl John Hunter 234 i
B DARFEIRIZ DWW TS LT3 Y., Hunter-
Cheyne-Stokes I} & Flfk & 2 HFIED LN Y,

BRT—5

ZOAEEE BIT BT 5 SDB S PHEE 1. kT
VAT M S LRSS 80% & /e b <o IRVTA
A T6% LML ENTND, LDARBEIZRITD
SDB D#i#i%. OSA izhiz. CSR %45 CSA
(CSR-CSA) R HIZADDZ L TH 5,

Oldenburg Hi%. HA KT A It - b7z
RIREZ T TN DIERELALEE NYHA 7 5
ZMEL L, ZEREXH K LVEF 40%EL ) 700 44 % %t
ST HEIR R Y 7 F 7 & #170 SDB O iz
WTRRLE 7. ZORE. 76%DLAEEREIC
SDB 23388 31, 2D 5 H CSA 28 40%iZ%F L OSA
X 36%TH V. CSA BEDHH OSA BFH LY.L
ARLIEIRDGR S . FAREBRIED X v IRE42R
Lize TNHDOHERELD, LDAZEBEIZRITS
SDB. & < (T CSA BEJEE D~ —Hh — & 725 1k
PERTRBEND, LENR-T, SDBOARY Y —=
VRO EREOTMBEIT 7+ —T v/
ERBWTEETHY ., EHMIZEMINDEIRET
HDHGRIET LI XA, K 6BH).

PEBR A REIR I 3 1) 2 HEARIFEIR [R5 DR W - vhiER
BT 5H 14 R4 2 (2008-2009 4 A W52
PEHE) i KX, DAL EBEITRBIT S CSA &6F
it 21~40%TH o Tr. e, DAZBEIZBIT
% CSA DOfERNIZ. B, L, Fh=
60 7%, K LR FIMAE (Z38mmHg) & #HiF S
T3 ¥,

b ilace:i

0K S D MR X R AR 7 AR 2 BT &
720, KEEFRIRIE L R FELOKERE L B
WAL T » 4 < Olidds THb MR %
ROS FEAENBINT 2 ¥, ROS ITIZA— S—F F
R, #@fgib/Ak#, E Rexi o5 Y b1, —HIF

FRBEERER AR B R T R R 78
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L ADEENNZ272253 0 , #EEIEE HER LK It 3
Bz 5, [z, SDBIZBWTIZHhRERERIZ kD
RIS R DIGHAL B EIETH V. AEARSCMLE
ERIZBH LTS, X 5T, BRI % & fir
koL =2 - 7T OFF UV TR
T 1 > % (RAAS) OFEMEALA MG S TR Y Ol
BYVEFY IO CTEEREELZ S 2T
LEZBND (K 2)5071,

ROS EARITOWTIZZ K OBMERD B0, *

DR TH NADPH F ¥ & —ENHEZ ROS
AR EEZ HbILTnD, NADPH 4% & —¥
WZIX 72509 7=y NBEEL, DIERTIX
NOX2 72 5 NZ NOX4 W RHFL TRV /Y7 2=
v MNEITZ v A =2 BIFEHET Do LTI ROS
BEAEFNC X DI A R L ABT R =T A, O
A O KL E OfRMEILIC £ TREZ RIZ
FTZENHEINTRY., EIMERLOAZIITRBIT
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A Valve Open
(7.3 sec) N, Flow
E 500 L/min Chamber
N, L=
Solencid valve (SV)-N Flow Meter
Cylinder
Air Compressor Vilve Close
0, R =
Solencsd valve (SVI-A Flow Meter
B % %
SV-N zZ \l \* —
v v,
SV-A | % % %
interval A
(30 sec) |intervalB / )
21 (30 sec)
0,
(%)
5
y [ [
Start Stop
0 30 60 90 120 150 28,800
73 3713 67.3 973 1273 (8 hr)
Time (sec)

B3 [HIBRIA AR Sh i e
AEEFFICREREI=Y b, TZ7IAF v N —, BHEHTARR, ZRUEHERED> SRR S .
T 7 IUNTF ¥ o N—NIBEMER L BRI APLZHIMFE SN D KREHTABRGRRTEIH 1L
TED HILICIRIE DIKFEH A, BH#RT AR ERRE LU THEM L,

SRR L BIEX ML R

T A3 EIZBRTE U 7o R AR TR 35 4 17 25 1
(K 3) % . NADPH 7 & o & — ¥ Jli /3 ] gp”»*
D) 7T <y AR L wild-type < AITH L,
T 2R I 5% & 20% % 30 PP ke Tk v 3Z 3 IRk
g IRAE 2~ 7 A OREIR A & 72 5 H v 8 IFH
HigE L Cam Lz Y, ZofR, wild-type TIiTA
S0 U A R R o TR B AR AE AL 03 BT B U 72
DKL, g™ ) v 777 b= ATIEZEDOL
SRR o (B4, X HITEEEA
fif L7z wild-type TR ONIBILA ML AD E
HLONF-k B0 LR ARSI T
(K5, U EOKEFX Y, RIBRIKEREA IO
5mib A ML AD Rz NADPH N E B 72 4% % %
RIELTWDZ LRH]RTE B,

BET ALY XA 6)

1PN 4 TR T D R EF R A4 T AR
W OBRE T, OARRIBEOREILE T |k
T, fHHE=Z —F R\ THMEMNIZ SDB DA77
V==V 0BT 2 ERHREINDE (5 AT,

TEF ALV C), OSA OB #HIE. O
EOHFEICEDL L FIRIEMLIN TS, i H
FITITRE TS L. BRIECHEIRIE O R 2 & D
—REEEIT O, PEEL RO OSA 2HT 5%
#121% CPAP (continuous positive airway pressure)
RIRERGTT 5. TROSEITEIT D CPAP DR
P F k. HEIRAR YV 27 F 7 #eds (PSG) Cid AHI 20
DIk, M WiEE TIix AHL 40 L ETH D, —
Ji. CSR-CSA #&HET DIBA DMIFIC L LTiX
seyptrk. CPAP. ZOMORGHE#RIERENRD D
RIREHIMEL S Tnian ¥,

BAEDOH A RZ A > Tk, ASV(Adaptive Servo
Ventilation) i% CPAP < bi-level PAP X Y 3 AHI
DUGEIZE R TH V. CPAP < bi-level PAP ®
fikoe 2 PRI 5 70 i L VB AN+ 3 A E I T b Rh IR
ELTVD(ZFAL ZEFU AL A)Y,
WA CHEIES Nz 14 B-ORRKIFZE (538 FEHI) %
ZRIERNT review L TA XM AIT o ToAER, D
REBEITT 5 ASV 13T AHL O, Ok

EDWEZR HNT 6 AR TIZB W T, ASV Z2{f
M L2 EHZ L CHRICASI TH o 72 19,
L L2 6, LEEN >EEZ THM Lz
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B intermittent hypoxia

B4 [HIBRAVIRER AT IT & 2 O iaREE & VERRMEIL R o4 L
NADPH 7% % 3 & — R} gp™*™ ™ /) » 77 7 b= A (gp9l ™) Tl wild-type TR 5N D & 5 2t

BB,

NADPH-dependent

Plasma lipid peroxide

4-hydroxy-2-nonenal

superoxide (LPO) (4-HNE) protein
P<0.01 P<0.01 P<0.01 P<0.01
1 P<0.06 P<0.01 1
P<0.05 i P<0.01
P<O01 2
15000 i r_ N
£ mm L] 3 2%
& w
i:L 2800 E i $ "
b -g 12 : -
!E= 200 £, :
‘E o s 15
; 15000 t_'] ]
= : § .
1020 5
4 a
smo s
2
6 L] 4 3 o in L] l ’ 1) e 4 L}
wild-type (53] wild-type ik ) i wild-type g

[] normoxia

. intermittent hypoxia

K5 MRS EZEANIZES ZA—_"—F% 2 FEAR, IEREE~VEIF VX —ER 50T
FEBIMHIZBIT DL A b L A& (4-HNE) 0%k 19

SERVE-HF D5 > & AAb Helg ik B o> v 23 #r s
WA 2015 AEITHEE N, LN TR LAL
B E B TPENDABEE VWS TeEHE T KR
A2 MZOWT, ASV G Z 3 Lz BERE L )
HEBEROMICHFNICEERZEZTRD 5T,
BRERE 2 fEoZ it o Tz (¥ — FE[HR]
=1.136. 95%fZHHIX[H [CI95] = (0.974. 1.325). P
fiti=0.104}'",

FAETH [FEEIC, CPAP & ASV %[t L1-%
MaE AT & /2L BR T, ASV BETIXBE = v
TIALT VARE Y RIFT, 3 » A O L=
#, [ BNP, 6 4[4 7EEE QOL 25k v iz
THREDRERBPB/BLNTND, 272 L. 39 fitigk.
213 L DAL EBE (EF<40%) Z5t% & LT, H
A RT A VITH - e WRHTRIETE ORHRTE) & &
HIT ASV 23 A LTz 3 (ASV ) % 24 A T
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DAZ2E - -
LFEBN DR ARD AL

l<— PR ACEFAE . ARB, B RMIE. HIRFELL

SDBDF 4 11

T/ AR ORBEBRE, AHOERGE

L

DR AREBRE «—

l »Y

HERAR) 7 SORE

l #iL osanid (L
CSADH R OSAM AR~

l 5Y

CPAP

ASV

Bi-level PAP

LAG [ E 5 A

B 6 AITHHET DIEIRIIREERRT LT Y XA

Syrian normoxia Syrian hypoxia CM normoxia CM hypoxia CM hypoxia + H,
E/e’ LVEF
P<0.05 <005 (%) . )
35 1 — 70 = P<0.05 P<0.01
30 1 -
25 1 50 1
20 7 40 1 -
15 A1 30
10 1 20 1
5 4 *0.05, 10 - *P<0.05, #*P<0.01,
vSs syrian VS syrian normoxia,
0~ ;. 0 - itan I "
o . - : 20 hormoxia s ] : . syrian hypoxia.
(<o°+\ %de‘ (@"*\ Qtﬂd‘}e &'gf <$s:*' _‘Qo+‘° ((,p““'a qP& 4_\4;’-‘%\.b
(=] (=]
& ¢ o S R
Syrian CM Syrian CM

7 THIERIVIKEE £ A 28 BIO14.6 DMIHHE N A A X — (CM) DO UHEREIC -2 258 2
PNVARZZ R BN K7 Fi1c X 2 EBIREOAG 2 SCICME— Foa— X0 HH LR
FXHHE (EF) . DEN A R X —i, KEEEANIZ XV HREER X CIRED A R T AR bk
B FNSOEAIZIKRFES AR A (Hy) Iz THEIZHUGEE S v,

E, early rapid filling wave of mitral inflow; A, atrial contraction wave of mitral inflow; €’, early velocity of the
mitral annulus; a’, late velocity of the mitral annulus.
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Cardiomyocyte cross-sectional area

P<0.01

35 - < |<

% Fibrosis
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narmaxia M

e o) ——

K8 RiBkiEEEZATNA BIO14.6 LMIIENL AKX —I2 52 BICRESAINZEL L kEH Rz k5

HLFRAR DI >

Syrian, normal control hamster. CM, BIO14.6 cardiomyopathic hamster.

MR G UTe it ORFZE Tk, ASV BECTOARLEDE
ALIERHBRHIZ L L CHRICD 2ol b DD, 1k
B OBAMII RSN r o ¥, U kDL S
2. —OLAEBE T 2 HENIEH S
TIFWB 2, ASV HHIZB W TIZSEd CPAP # 1
M= araiTolz L CTOEEREA MK
Thh. SBERDEKRMZES RS ND. ZD
fli, 57 DAL BF TN T, BRIk R
B ATk, FEEmZ O RR SR I B L
TR R VR R iR R & 3 - AT 9 Z &iT
X CSANKEL. 6 » HRICIT> T BIE YA
HTHQOLAYUGE L LT 2HEMELH DY,

BoRDEEE

FAIZINE TICEEEE A b L ADBFERFICE
5 O E A BHESCEIRBALRE 2 RS, %
OEFIZIZL =Y « TV T U ROBEER

BRAEA ML DB 5 2 La#s LTkl 29,

I BT, AR F U REER L 2RV S PR bk
MR R 2 EI S B AT RE Iz DWW THRE LT
I/\ZD 24)o

AR, KFEH AT Rax v I U8R

PINZIEZE L. Ty b O FEZECNT i IR %
DY A XZWPT 5 ERHMBNTND 2%,
S BIT/NRIT RS B ESE OFIVER &2 KB H A
PRI B IRERE DS S Tnd 7, Ik O
ZETIE, RN AW A DSRRA RS S5 A T 1T TH
EINDIEENBE 2L, BIEA M 2%
BRI L7z 2. & ST REEPITH 25 R RRA S
WA & KFEH AW A BT DWW THBRZEN
RIS SN OTHBEICMIT D,

DARENL A S — b FERREAERR R S 7

IMBRE DRERIE T VI TH 5 BI014.6 Lo
FEN DA X —IZIRIVERE R AW 21TV, Z0%
Bz OWT, HREE RSN, ARG &
fiote, BIRDIEREEF v N—2 AN (X 3).
H o 8 RERIIC S%EEFEIRIE 1.5 4. 21%BE IR 5
NERESEDLHDL L., 14 HfEE 2 -T2,
IKFEH AWRIRRETIZ. FIARIOREE R BT IREIT K 5
H A (3.05%) e AZ AT > Teo ONBREN I AR —IZ,
KR A RIT X Y IEIRAER L OUUERE DA 72
IERMFRD BT, Z 5 OBAITAEH AR
ARTHEBICEESNZ(® DY, £, KK
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R 2 BT K 0 LI R S0 LA & B [ B D i fe
ALstghn, TUNEL BMETT R b — 3 ARFES
Nz LZz2 b2 0Ee bR b (K 8).

S DI MBI R TIX. DENA A X —IT
BN 72 Z H5 D streaming 23BN L., Bfb A B L
ABH:# 4-HNE & > R 7 AR DK L 7. mRNA
TR OBFHZR WO TIE, DEN A AKX — O
BB EANETOH Y ETY V7 ERE L
TS EHESN TS embryonic gene TH D
c-fos B L cjun mRNA FEHLE HHM L Tz,
KFEH A ATE. c-fos B LT c-jun © mRNA FEH]
BRONZEIEA ML 2D EFA2MH L. HEkN

IEREFRATNTHE S B ) 7 ) v 7 &R LT 2,

AW TR ZIT o7 cfos BE cjun i,
activator protein 1 (AP-1) DK+ TH v, AP-1
DiEMAL T aldose reductase-like gene 234Gk &
Nz EmPHEIN TS, S 5T, aldose
reductase-like gene 1 sarco (endo) plasmic reticulum
Ca®*-ATPase 2 (SERCA2) D38 % i35 PGF2
a DFEAICBEE T2 EAMEENTEY., 20
—HDBNB OB ERDIFERD—DLEZ L
N, £l KEH AOWAITODAERIFITH)
TH Y. ASV EHRHTARIRIE OKEH A% 0HT
5Z T, DASERITT 280 R0k & Ak
Y &5 A REME SRR S T,

£E®

DA EHET DIEIREEE OHE IR, 20
TRITEHTBIR T Do MEIRIEE (TI1T 2 ki
IR AT ITHE 5 BBIE X b L A DRI E
ARSI R RIET Z LE S, A4
HEICBMR T D — I OWBAM S0 &> T
Do —JiT. ASV 72 L OWFILARTBI S E DOF R,
PRA AN < BT S N TER D BRI 22 35 A DS
FEhd, 6T, KEHAZFHA LT VAN
AJy R VL OIS A3 BIE S 4L, 48 ASV
OO SN D, JERIZIB VTR, R
RIFHIRE L TEERHECEDO—DOTH Y . HER
B 2 NI REAT L TS 5 Z &R LARD
ETETVT57eDIm THETH 5,

X HR
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Effect of age difference of cerebral oxygen saturation
to predict early outcome in pediatric cardiac surgery
for ventricular septal defect

Noriaki Fujita*!, Yasuteru Meguro*!, Hitoshi Saito*’,
Hideo Tokuyama*!, Yuji Morimoto*!, Tsuyoshi Tachibana®**

Abstract

Purpose

In small children, we sometimes observe lower
absolute values of cerebral oxygen saturation (rSO,)
than in older children. In this study, we measured
rSO, values before cardiopulmonary bypass (CPB)
in pediatric cardiac surgery for ventricular septal
defect (VSD) and evaluated the differences of the
absolute values according to age. Next, we studied
the significance of rSO, to predict early outcomes
by taking the effects of age into account.
Methods

Fifty children who underwent closure of VSD
were evaluated retrospectively. The patients were
divided into two groups: an infant group(< 1 year
old) and a child group (from 1 to 12 years old).
The rSO, was measured with an INVOS 5100B.
The average rSO, value from the start of surgery
until just before the initiation of CPB (preCPB rSO,
value) was calculated. As early outcomes, the
intubation time after surgery and the number of
nights of ICU stay were evaluated. The odds
ratios used to predict early outcomes were obtained
from logistic regression analysis.
Results

The value of preCPB rSO, in the infant group was
significantly lower than those in the child group.
Even after adjusting the odds ratios by age, the
preCPB rSO, values were significantly related to
longer ICU stays(odds ratio; 0.86, confidence
interval; 0.77-0.96) .
Conclusions

Although the preCPB rSO, values in pediatric

VSD surgery were significantly lower in infants
than in older children, these values were
significantly related to early outcome even after
excluding the effect of age. The cause of the lower
value in the infants and the significance of the
preCPB value in pediatric cardiac surgery need to
be further evaluated.

Key words; cerebral oxygen saturation, pediatric
cardiac surgery, ventricular septal defect, outcome,
age

Introduction

Recently, cerebral oximetry using near-infrared
spectroscopy (NIRS) is widely used in pediatric
cardiac surgery”. However, the clinical significance
of this technique has not been determined yet?®.
In small children, we sometimes observe lower
absolute values of rSO, than in older children.
Thus, the difference of age may affect absolute rSO,
values, which may be one of the reasons for the low
reliability of rSO, monitoring.

In this study, we measured rSO, values before
CPB in pediatric cardiac surgery for ventricular
septal defect (VSD) and evaluated the differences of
the absolute values according to age. The reasons
why we chose the value before CPB were: 1)to
avoid the effects of CPB and post-CPB management
and 2)a recent study on adult cardiac surgery with
CPB reported that the preoperative rSO, value was
reflective of the severity of cardiopulmonary dys-
function, as well as being associated with short- and
long-term mortality and morbidity?. Next, we also
evaluated the causes of the differences considering

*Department of Anesthesiology and Critical Care Medicine, Hokkaido University Graduate School of Medicine

*2Department of Cardiovascular and Thoracic Surgery, Hokkaido University Graduate School of Medicine, Sapporo, Japan
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the physiological variables before CPB. Finally, we
studied significance of rSO, before CPB to predict
early outcomes by taking the effects of age into
account.

Methods

We obtained institutional review board approval
(012-0296) to retrospectively review all available
rSO, data as well as the perioperative clinical
records of 50 children (12 years old and younger),
who underwent cardiac surgery with cardio-
pulmonary bypass (CPB) for VSD in Hokkaido
University Hospital. Patients requiring aortic arch
reconstruction such as aortic coarctation were
excluded. The patients were divided into two
groups: an infant group consisting of 28 patients
under 1 year old and, a child group consisting of 22
patients from 1 to 12 years old.

Anesthesia and perioperative management
including ICU care were conducted according to our
institutional practices regardless of age differences.
Fentanyl (15-25 ug/kg) and remifentanil (0.1-0.5
1g/kg/min) were supplemented with midazolam
(0.2-0.5 mg/kg) and sevoflurane (1-2%) as tolerated,
and neuromuscular blockade was achieved with
rocuronium. Standard monitoring was used,
including a femoral artery catheter for measurement
of systemic arterial blood pressure and intermittent
blood sampling and an internal jugular catheter for
measurement of central venous pressure. In the
CPB, a nonpulsatile roller pump with a membrane
oxygenator (Oxia, JMS, Tokyo, Japan) was used at a
flow rate of 150 mL/min/kg. The a-stat strategy
was used during core cooling. The techniques of
deep hypothermic circulatory arrest and regional
low-flow cerebral perfusion were not used.

Regional cerebral oxygen saturation (rSO,) was
measured with an INVOS 5100B (Somanetics, Troy,
MI). After induction of anesthesia, Pediatric
SomaSensors® (Somanetics, Troy, MI) were placed
on the right and left sides of the forehead (or right
only in the smaller patients) according to the
manufacturer’s guidelines. After an accommodation
period, data collection was begun and the data from
the right side were downloaded to a storage disk
every 5s throughout the surgery for further analysis.
The average rSO, value from the start of surgery
until just before the initiation of CPB (preCPB rSO,
value) was calculated. Physiological data(mean
arterial pressure, arterial oxygen saturation [SaO,],
PaCO,, rectal temperature and hemoglobin
concentration) were collected at the start of
surgery. As the early outcomes, the length of
intubation after surgery, nights of ICU stay and
mortality 1 month after surgery were evaluated.

Statistical Analysis

Data were analyzed using SPSS (ver.20.0 SPSS
Inc., Chicago, IL, USA) and Excel-Statistics 2012
(Social Survey Research Information, Tokyo, Japan).
The normality of distribution was evaluated by the
Shapiro-Wilk test. Because most of the relevant
data were not normally distributed, values were
expressed as medians (interquartile range). P<
0.05 was considered significantly different.

Comparisons of the patients’ characteristics,
physiological data at the start of surgery and
preCPB rS0, values between the groups were made
using the Pearson chi-square test for categorical
variables and the Mann-Whitney U test for
continuous variables (Table 1) .

The associations between average rSO, and poor

Table 1 Patient characteristics and physiological data at the start of surgery

Infant Child P
Number 28 22
Age (months) 3.5(2-6.5) 44 (25-81)
Body weight (kg) 5.6(3.8-6.5) 14.8(11.4-16.7)
Sex (Male/Female) 13/15 11/11 0.80
Operation time (min) 161(133-188) 139(118-188) 0.24
Physiological data
Mean arterial pressure (mmHg) 48 (43-53) 60 (51-66) <0.01
Sa0, (%) 99 (97-100) 99 (99-100) 0.05
PaCO, (Torr) 46 (40-50) 39(36-42) <0.01
Rectal temperature (°C) 36.8(36.5-37.0)  36.9(36.6-37.0) 0.50
Hemoglobin (g/dL) 9.5(9.0-10.8) 10.7(10.1-11.1) <0.01

Values are expressed as medians (interquartile range) .

P values were determined by the Mann-Whitney

U test for continuous variables and the Pearson chi-square test for categorical variables.
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Figure 1
a. Distribution of preCPB rSO, against age
b. Comparison of preCPB rSO, values between the infant and child groups
P was <0.01 by the Mann-Whitney U test between the groups.

Table 2 Association between the preCPB rSO, values and the early outcomes

Outcomes unadjusted OR(P)  Adjusted OR by age (P)
[95% CI] [95% CI]
Postoperative intubation 0.87(<0.01) 0.92(0.06)
for more than 6 hours [0.80-0.94] [0.84-1.00]
ICU stay for more than 0.83(<0.01) 0.86(<0.01)
2 nights [0.75-0.91] [0.77-0.96]

OR; odds ratio, CI; confidence interval
Odds ratio is shown as a 1% change in rSO,.

early outcomes (the incidences of intubation for
more than 6 hours after surgery or of more than 2
nights in the ICU) were examined by binomial
logistic regression analysis. To adjust one variable
(age), we would need around 20 eligible patients
with poor outcomes. Actually, the number of the
patients who were intubated for more than 6 hours
after surgery was 19 and the number of the patients
who stayed more than 2 nights in the ICU was 17.

The receiver operating characteristic(ROC)
curves were constructed to determine the area
under the curve (AUC) and optimal cutoff values of
preCPB rSO, for longer ICU stays (more than 2
nights). The cutoff value was determined as the
point of the ROC curve closest to the upper left
corner.

Results

As shown in Fig. 1a, 13 of the 28 infants showed
preCPB rSO, values below 70%, whereas the values
in all the patients in the child group were over 70%.
The median values were 72% (59-77) and 86%
(82-88) in the infant and child groups, respectively
(Fig. 1b). Physiologic data at the start of surgery

are shown in the table. The mean arterial
pressure and hemoglobin concentrations were
significantly lower in the infant group, whereas
PaCO, was significantly higher.

There were no patients who died within 1 month
after surgery. In the binomial logistic regression
analysis used to examine the association between
the average rSO, value and poor outcomes (Table
2), significant relations were observed for crude
odds ratios. After adjusting these odds ratios by
age, preCPB values were significantly related to
longer ICU stays.

The value of the AUC in the ROC curves of
preCPB rSO, values for predicting whether the
patients would stay for more than 2 nights was 0.89
(95%CI, 0.78-1.0) (Fig. 2). The cutoff value for
the longer intubation time was 73% (sensitivity 88%,
specificity 91%) .

Discussion

We found that the absolute values of rSO, before
CPB was significantly lower in the patients under 1
year old. A previous study of children scheduled
for elective surgery with combined regional and
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Figure 2 ROC curves of preCPB rSO, values for

predicting whether ICU stay was more
than 2 nights.

general anesthesia(the kinds of surgery are
unknown) reported that rSO, values measured
using an INVOS 5100 in children weighing more
than 40 kg were about 10% higher than in those
weighing up to 40kg®. Another study during
aortic cross-clamp of isolated aortic coarctation
repair without CPB reported that changes in
thoracodorsal rSO, measured with the INVOS 5100
were significantly greater in infants than in older
children®. However, as far as we know, this is the
first report to evaluate the relationship between the
absolute rSO, values before CPB and postoperative
outcomes by taking the effects of age into account.

The causes of the differences may be divided into
the factors related to the patient and the apparatus.
As a patient factor, the mean arterial pressure and
hemoglobin concentration at the start of surgery in
the infant group were significantly lower than those
in the child group. It has been reported that the
value of rSO, is influenced by changes in the
cerebral blood flow (CBF), cerebral metabolic rate,
Sa0,, and hemoglobin concentration 7. Tt is also
reported that cerebral autoregulation is immature in
infants®. Accordingly, low arterial pressure may
cause low CBF. Thus, the low mean arterial
pressure and hemoglobin concentration seen in the
infant group might contribute to the lower preCPB
rSO,. On the other hand, the higher PaCO, seen in
the infant group might not affect the rSO, values,
because high PaCO, rather increases CBE

With regard to the apparatus, the rSO, value
measured with the INVOS 5100 is calculated on the

basis of the modified Beer-Lambert law?. In this

law, optical path length, which is one of the most
important factors to calculate the rSO, value, is
related to the hemoglobin concentration, skull
thickness and the cerebrospinal fluid layer?.
Indeed, it has been reported that the rSO, value
measured with the INVOS 4100 is affected by these
factors in cardiac surgical and neurosurgical
patients'”.  Accordingly, the difference of skull
thickness and the cerebrospinal fluid layer may
affect the values when comparing patients whose
age is under 1 year and those more than 1 year old.
In addition, we used the same INVOS 5100 pediatric
sensor for all the children. There is a possibility
that a difference in the size of the head might
influence the absolute rSO, value. Actually, it has
been reported that the INVOS 5100 pediatric sensor
shows rSO, values around 10% higher than an adult
sensor in the same pediatric surgical patients®.
This finding suggests that a relatively larger sensor
may give lower values as shown in our infant group.
Recently, the INVOS 5100 neonatal sensor has
become available for infants weighing under 5 kg.
However, it was reported that the rSO, values were
almost the same when the INVOS 5100 pediatric
and neonatal sensors were used for the same
neonates 'V,

Even after adjusting for age, the preCPB rSO,
value was significantly related to the early outcome,
that is, longer ICU stay in the logistic regression
analysis. Moreover, the AUC value for the ROC
curves of the preCPB rS0O, value used for predicting
longer ICU stay was 0.89, which indicated that the
rSO, value before CPB was highly associated with
the early outcomes in pediatric VSD surgery. A
previous study of 143 pediatric patients who
underwent repair of congenital heart disease with
CPB also demonstrated that perioperative death
was related to the rSO, value before induction of
anesthesia'?. A recent study on adult cardiac
surgery with CPB reported that the preoperative
rSO, value was reflective of the severity of
cardiopulmonary dysfunction, as well as being
associated with short- and long-term mortality and
morbidity (the cut-off level was equal to or below
50%)”. This is because rSO, indirectly reflects
the adequacy of the systemic circulation and
cardiopulmonary function. These findings suggested
that the rSO, value before induction of CPB may be
related to postoperative outcomes, assuming that it
continuously reflects the primary cardiopulmonary
function after anesthesia.

The cutoff value of preCPB rSO, for the longer
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intubation time was 73%, which seems high.
Indeed, a previous study reported that baseline
rSO, breathing room air was approximately 70% in
acyanotic patients”. However, the normal rSO,
values are still unknown, especially in pediatric
patients with congenital heart disease as shown in
this study: The median values were 72% in the

infants and 86% in the children more than 1 year old.

Accordingly, the normal value and cut-off level will
be revised as evidence is accumulated in the future.

A limitation of this study is that it is a
retrospective study with a small number of patients,
although there have been few studies evaluating the
significance of rSO, monitoring in congenital heart
disease monopathy as in our study. A prospective
study with large number of subjects will be
necessary to evaluate the significance of the
preCPB rSO, value to predict the outcomes,
including longer and cognitive ones. We must also
verify the present findings in other types of
congenital heart disease. The causes of the lower
value in the infants will be also examined by further
studying the physiological differences. Another
principal used to measure rSO, is spatially resolved
spectroscopy methodology. =~ When a machine
employing this methodology was used, it was
reported that rSO, values were not affected by the
hemoglobin concentration, skull thickness or
cerebrospinal fluid layer 1. Accordingly, we will
use such a machine to distinguish the causes of age
differences, considering factors related to the
apparatus.

In conclusion, the preCPB rSO, value in pediatric
VSD surgery was significantly lower in infants than
in older children. The causes of the differences
were not elucidated in this study, however, they
may be related to factors involving the patient
and/or apparatus used. Even after excluding the
effect of age, the preCPB rSO, values were
significantly related to the early outcome. The
cause of the lower value in the infants and the
significance of the preCPB value in pediatric cardiac
surgery need to be further evaluated.

References

1) Andropoulos DB, Stayer SA, Diaz LK, et al:
Neurological monitoring for congenital heart
surgery. Anesth Analg 2004; 99: 1365-75.

2) Hirsch JC, Charpie JR, Ohye RG, et al: Near
infrared spectroscopy (NIRS) should not be
standard of care for postoperative management.
Semin Thorac Cardiovasc Surg Pediatr Card Surg
Annu 2010; 13: 51-4.

3) Hirsch JC, Charpie JR, Ohye RG, et al:
Near-infrared spectroscopy: what we know and
what we need to know—a systematic review of
the congenital heart disease literature. ] Thorac
Cardiovasc Surg 2009; 137: 154-9.

4) Heringlake M, Garbers C, Kibler JH, et al:
Preoperative cerebral oxygen saturation and
clinical outcomes in cardiac surgery.

Anesthesiology 2011; 114: 58-69.

5) Dullenkopf A, Frey B, Baenziger O, et al:
Measurement of cerebral oxygenation state in
anaesthetized children using the INVOS 5100
cerebral oximeter. Paediatr Anaesth 2003; 13:
384-91.

6) Berens RJ, Stuth EA, Robertson FA, et al: Near
infrared spectroscopy monitoring during pediatric
aortic coarctation repair. Paediatr Anaesth 2006;
16: 777-81.

7) Morimoto Y, Niida Y, Hisano K, et al: Changes in
cerebral oxygenation in children undergoing
surgical repair of ventricular septal defects.
Anaesthesia 2003; 58: 77-83.

8) Hayashida M, Kin N, Tomioka T, et al: Cerebral
ischaemia during cardiac surgery in children
detected by combined monitoring of BIS and
near-infrared spectroscopy. Br ] Anaesth 2004; 92:
662-9.

9) Owen-Reece H, Smith M, Elwell CE, et al: Near
infrared spectroscopy. Br ] Anaesth 1999; 82:
418-26.

10) Yoshitani K, Kawaguchi M, Miura N, et al: Effects
of hemoglobin concentration, skull thickness, and
the area of the cerebrospinal fluid layer on
near-infrared spectroscopy
Anesthesiology 2007; 106: 458-62.

11) Morris N, Pichler G, Pocivalnik M, et al: Cerebral
regional oxygen saturation (crSO,): are different

measurements.

sensors comparable? Paediatr Anaesth 2012; 22:
1132-4.

12) Fenton KN, Freeman K, Glogowski K, et al: The
significance of baseline cerebral oxygen saturation
in children undergoing congenital heart surgery.
Am J Surg 2005; 190: 260-3.



B E R FI A

111

B R EI Sl

International Anesthesia Research Society

(IARS) 2015
oW

SH21 H» 5 24 HETREANAT AL DR AL
THHM# & 17z International Anesthesia Research
Society (IARS) 2015 4EREXITHM LT, HFEHT
b OEEPEOED IV ITBEDbN b DOD, B
NF— 2 WEBITRA ENEYEY TEET D
ZLEMTE, DABENRSOPREFLTENT S Z
LM TE 2, 4 d IARS Annual Meeting iZ. B
I NT £ THARDOBRNKRAMB R L NS Z &
bHV. IOEFR— 3 VFIEREICE L, FEP
IREDHLAIC LTV, ZFDTHHEEAIRIRO
LEE. AR ENTREEE 2 < TRt S -
Too IEHARATIC AN R I E - 72 IRF X,
EHEKZ72TEA Lz,

NI A L HADOKAET 19 T, BARRET
2R 2 BRI B U3, BRHhAGRIZsH 7R & 72 B,
TBENIZWMETEP > BZNcH D L3 TizH
LB, EoFINTA LK L 2RET
Efeo NTALBER, BTA—NTERT 7O

FAME DI >F L HEHEFEP XY v
— KLz, i, HEDOZLSTHLH M Eh TS
BRT 7V ThHDHMN, FARIZEA LT —7 VO
RIREMTE e, bbbl X 5 ITBETEREL
VEB—IZTBEE. H—FERBERTRL O
B TXDRA<— 7 ik, ADREEBINEED
WET AT AR LR U, 4, 2E0FMKE
HIRT DI L FEABMOTEDIT KLAT v 7L
TRDEIEEZ T, B THIERLZOEL Y
NIALTUEL Yy VIERLE, BV bonT A
TYELY UL 9 DOELANT Y, R— RN
Y=, =N, E—FOHIEIIIEL v I T,

SOOI CEN TIEH D088 TR Y., P
SOFHR Wb > eERIZY V' — MRS &k
bxBEnH —EHERBEETHSL LKL,
ST 17T #EHLTRY, JkRK2nE —
Wi X A EME AR Thb T, RAX
—FERREI1X5 WEAEM - Tirbhiz (BE 1~3).

*BRIERR AL



112

TRERTIE 365 W25 (2015)

EH3

FRTEBFITITRTLTLEI RS L, T
T2 Taf LAl ENIZEEPLDOAYE
— VR BTN Uz, EEEFEE O HITHZ
Y—T77 —QHH ) — AL 3T OMETOURD
WNEREOHE LT DI LNTER(BEEY),
REOHIZIZT 7V F v MBI » Tz, T
DIERDREFBR DD IR NKAIFL OB T % L T
NBFTThocEED EFN, 2B IEroty
varvOEER LR e bal{oT, JtA
DOEEEIL [Family emergency] Tht->725 L\,

BEHL A NT A TH A IHTED 7 D7D 5,
LT EI B LW, BROMEBIZZENZRVIZL,
HMEINDEMOZEZ DE#EMIIL TENERM
ZFOLOEMEWMDBERBIEDEV 2ot ZA
BRE S THWBIIZHITOFEELBRTIES
ST DM, Al BRAY: (FEFRUKE) DESLIEETH
Bo FhEFHIXETHAITHEL ST, AR
WERBE BRI TR E o ez id s L
THLENRW. ZOERIFY L THEITHEAL
HLEFET, 220RRLH Y. FEEY &I



B E R FI A

113

FHS5

WIRTRIn o Te b3, FRIFM EPFRE DOV TET
ol (BES5), BMOWNRITRA EPBEIND
ZeMWTEEN, ABRLTWEEZUNDZ Lix
FTSIEFETEZ LN T BV LT TV
P, ROEBRERBROBIZ. B THZET

EDEOEBRBRTTLIE T, 4 RIDFEKIT,

FVRBRHESCHHEIRIZ L DR T T4 T D
T — & =G URERIFRIZ OV T TH o Te. &
FRITIR D03, REERHEAR L & Sbi 2 Wik 5%
WILEY VO AN THREOHEG ZHELTY
57, BERE DR DS RIORRICE L BET
RO LA TH Y. F O %2 45

TE, —RERONWZEISR R T,

Zrlal, FLDFERIFHERTH & DR A X —Tlro
723, —ERiX E-poster TH o7z, ZIUET AV
WRI22 2 (ASA) 4E RS TIE 2 4ERTA B 52 A
ENTBY., MELEDORAZ —ZEHBLARLITD
HATIZ Web B8 L TBWEHDORAX =R
LCHATER LWV RFATHD, LD
DOBMEITE > T, KREWND L AT LTH S,
ASA FERELOZIT, FBRIEICRNL 5 L H
WZE @AY bbb, —ARTIES LW AT
LTHDHEHITBZ DM, HHDRAZ — DR
DAERNC TE RV U Z &I B A3 R R



114

TRERTIE 365 W25 (2015)

EH6

ER7

BHEETDHENS T ERTERNEN S REN
HB, LHL. 40D IARS kS D E-poster
T, EEXSWEAYIVEZXDZENTE, Y
avHlAhE, ETHEmAEY YL TRAX
—HETEREFNB LRI - (BE6),
HADZBATIRELZED LV EH I TWARVA,
FTELLWIYATATHYVESBIEE > TN T
etk 2R U7z,

RERIIFBIR TRz S, ZORMTHD S
V=7 = RE UL VIEERETH o T, JREIXER
KTOBRATH DT, ZORNIZE N TREY

—PRZH LTz STFADBEHL, TY5=0DF
4 R=—KRTVIZHEA L. RT VOV —E XD
N EBRNMEERL, =R RV ML ERE
LTWie, BRI TIEMERE SR> TR 5> DT
EBDX XTI RN —F R 7=V A K%
EWITHANTRY, T4 R=—T7 7 ThHDHE
—RITE > TIRBOMATH -T2 (BET).
JRET S EARTEZNEL, FAISTI
FMBEBICEPBERLE L, —KICAEIZE]
ERINTEN, MU FBIZHERELINTA
TO1HEBTH -T2,



B E R FI A

115

B R EI Sl

HAREERIZ R 62 BIEiE S

oA

HAREERL 2228 62 AR BN EA R
2% REETZERl (RIS HI A R S P, 4R
HMEZELEE2REEL LT, 201545 H 28 B
5 30 HE THARBEIZAS ORI TH D 07

TOMER— T4 Z RThRSh T (BE 1,

ARZLTHRERLIFOR S EEHRHEETH Y, 4
% 9,000 NEHBXDBMENEE - Te, HRED
T—=<i TRERIEEE 2. RO ZHL )
ThHD. T—<POHSREOETE RELRHERR
TN R & 5 2R & BRER - BFSE - B0
VO REERHNCEBEN DICH ETHRRIESZ
LThD LHOHR LU, MEOHTIY —iZ
R Z DR A SER « W - HEBE L L E TH
V. % 1,070 O—fRIE D B 900 JEEAERIN X
Nk, zomroEFREHEE YV a v, RAX—

]h\ 62nd Annual \hetmg of the Jupu:u se Society of Anesthe rsiologists. S

82 Jzozufm%r

RBRSABR . RDHOWPRAPWBL

il

FA ARy YAy, RAX—RERERTHILE,
Eo. T SEMEE B TE TEM & TR
BAEEZGHELETIV 7Ly vy —a—RiT 45
#EwEfTbh, i) 7Ly vy —a— AT,
BEIEDNST—<iXHEERVELLABE IR
TRY, FRERKATRE Y 7 Lb 5 —< 250
FIAENTND XS ITBbi, SRl OEATIE
72 < S A DBEIRENEHBS Y VR Y T AL ARHA
SN TR, FRHZ 20 BLEORXETE v
varBREfITL TR, Bkob b4 ToL
VY AVITEBMTHI ENTERP ST, 4,
RPRIZED R v 7 L EZ HNE DO, FRHT
BURED Tt v ¥ 3 VAT 5,

MR RO Ny 7 L LT, TERHOAA
< —h— iR EIRICIY AND ] TiE. A

"
-]

E INTERNATIONAL EXHIBITION HALL 1

SR I R



116

TRERTIE 365 W25 (2015)

F—T— &R LizOE. Bk INEOEHE
e 1z o B iR O R, BUIR, BE S0
BRD o Te, FRiT T M5 E 52 o B2 W
LIRIFICEET B8 E 1 TiE. B B #E A DIC %
B LIGBICRAETE L2 5B H2 6. JUliLE
ZWi~— 5 —T% 5 Presepsin & Protein C iGE: %
FH N T BCIILE P 58 (8] 52 5 D 3 Wi FL E % GBI A D
PHEIZVER LT, £/, BHeEs a7y v
MEFEN~— D —2ARITVE T S8, 28 DIC
WM a7 CEERO~— I — &Rl Lk
BHEm U, BULEMESIE R BEOPHRUGES:
HRFSEIRETH -T2,

Wiz, TR LORERNE BaEs LiF 57k
DOY AT L)) Tl WEITBIT S Harpa
Tz X 2 RUEE OHERHOREKTH o T, +
DI EE B IREDDICERRBROEK S
A v EELSEEL, FEE KR T &M ITENLT)
L7zl &R Tz, Thesh s b sEfliz B8
DB LI LA REREIXHAEN EE D
e b Liepr—2FE T Y 2 A AR O H»
H—1 TiX, eHa L EEmMOEED D & TH

We AT Al DB A - SRALDSHEA TV TR B,

BB i X 2 KBTS ORI & Rodrzh
RORETH >Tc. EidOREN S, Rarfat
WRARBUT IS U CRERBICRRI 2 000F 5 X v i,
R T SRBR AN E) 2 U722 28 5 B BRI~
ETBZLERDONTWD LEZ B,
BREN -T2y 32 LT—2HIZ. [E
BEBMBICEDF Y VT Ty I~AX— T
Y TIPEXRY VT FYPAL L ET~] ThHDH. Mk
FHIE O FIT L IHICES, TBRRL B b
1B 2 il o A BALER A8 & i % o il 7K I 56 E
L OBEMEIZ ONWT OB TIX. BRGNS
AT o BYILIRAE RS 2 5 0F LG &. ik
JEZFET DEMRTLERDENVSIFERTDH -
Too TGN T O GRS ) TiX. |l
7] & AR R I B TR A 2 AT O TR B LR S O %8
HEHEDHRETH Tz, £, OIEIMEFHED
MEEEORK L L TEESCENLAD D Z &%
RTTF— &L, MEREBNRIE LIBE I 0Nz
BEOMBOETOEZK TSI EE 0 ERHS
bz, MEHBIARY F Ric k2B m#E
1 Tk, S REIRILAE BB KM &
DI NRY F KA 54 B B D F8 AR 3 % R S
BELENVWOIRENRND T, Tlo. ARV F KD
FERIZPE S IRIMLE DR ER LRIz 2
& TR LS F A5 0 B [ 1Tkt 2 MBI
DO—Bh L7 LBbh, NIRRT 38350k
HA NTFARMILE T —F A EE . Tfrsee
E=x ) FIBET A . TR SRR 2
Wz D HHEIE ] 12V T S H i ORIz %
BCEE L ARRBERD - Tz, HEDORAT;

OiEEBNT, & TH X WEBOM 8% L.
BB Sh, BRSEEZBECESL TS L9 IcEb
Niz. WES £ CIMBBRMIMZEIZHR < Lic&as
HDIN, FEELEMEOMENLID S L 5B
Tro FOWRZEEMEL DI RLOIEMEITH D OB EED
BRI IZ 3 B X 5 12 B b, I O FREEGH 5>
BRI DB EBIR E TR EBITR Y ez &
OEFEEEBRI BB I TSN,

TOHI. MRS ORI EREH] Th 5,
MEIRES R DOINEZAL & BARERAE ) T, i
IZ X BDIRERE R DABMZEAL & ZHThE 5 Bk &
TRIEERRIC DWW TR RN S > Tee TRl S
O FAM BB B S EE (FEARAEFTEAM 2 htniz) | Tl
WLAE T W B T BURR BE DM To L T 2 D3 FEBR RE 23
KT LD AEEEREILTWSZ &, BET
IEIRAEAR N OFFAE 2R T 5 Z L OEE M,
WA DM K72 — 2 H LWk, jmgd
B, BRI OWTORHRA D T, [HEikE
OIELME TN R DMEEREH « XIREE vs.
SRR TIX. mEE OMBRE BT B R
HEOBFUTONW T OIEREE OMHRSC. KIRRREES
PEERRFINC DB T HRE L ORER T
BoTe. B EDBRIZOWTIXERFH OREIZ
Mem. FERFNICOERTDIZEND LN, &
#OERMKEE~DONI L 72D X 5 i#HTH -
oo THRIE OLETM OEREIL (HT —FT )V
RIBREEDT) ] T, 2 FFATITRBREIR & 72 o T
&A1 7 — 7 )V KBRS RE XA A Al C 45 BRI #E 3%
U 72 IR SR OFEBIFR R H 0 . I RKITHiN 5
Rt B I 5 mi R A O BREEICE
WT, FEREAER O BN L7 T AR VR R RIS 12 3 B
THLEEEFRBSE LN,

=oHE. RSB 3 M FLERE I E
EF#) ThD. IR OEF LA & il b P
I E DS BE & 72 R TOIEBRE T DISIEIT 2 Y
13252 LEDORRND > Tc. T H 3 R R
TIHRREORIEDEEMITM Y OO, FONE
SIHZOWTIHFENEREX TV~ ATH S,
BT, I E LR M & I E T & B KBRS 233 &
LD Z & bd V. S%ITFEREIC B L 721G
BEMOERRIIESERICR D L Bbh b,

T, WA DOHMRIZEREN D 4 4053 —RiHEE
BRLEPT, h7—F VRO DT
O OF LWEHEE « 75—V OFEEH OE
PPk ) (RE ) S EFEHEE2ZHE L (B
H2)Z LIFHERI L Th oo, REIZHRA DH
BEPLbo L DHEAREKRTED L SIS
L TWVE RN,

SAEEORRAPIT, ER— T A Z > FIZiL
DOMFER— NETRTN LM ERERY T
bR, Z ZIEKRBGEIZH L CREYEHIBTH Y .
MEOHHEE TCOT 7 AL RETH Y., B



117

DREEFT TR FEBOIBLLAEDTHR
HREMEZRITZ LN Tz, SRERIZIUNK
SR AW EBE R - B2 DAV R B
okl UTH 63 BI2fhide4055 H 26 Hr B 5
A 28 HE CHRMEOMEMERASMESE. <V A
v B AER, fERY Y L AR T &R — L T

D, fERIZEMTES OB & U Ciddic A
KOBBEND1OTHY. LEOBINERBMN
FTHLOLEbND, BERIZEmN R R
I, WIZRAAEBOBIEGTH D hiTE VR
BARRERLRELEASMB 28T Lz,



118

TRERTIE 365 W25 (2015)

B R EI Sl

B 79 B HABERBZRIFMER

B A B

4 A 24~26 H® 3 HIH. FEAKZ K2R LR
SR FE IR B e N B B & [ ARG BN 2R
T2 X —RIBE R ZEH;HTE ST DN
FRELLUTE 79 [ HAMEREGZRFPMERN
KX ChAfE Sz (BE D). [HARP—HFONH
BR¥R . Late breaking Cardiovascular Medicine
From Japan| 2857 —<"Tb V. Zh#1% 18,287 4
IZDE T, SINTRREBREHES, V—HaAf
YARTNIREDHZBRBITMATT Z 07
0y MRS ELTHWLRTEY., BNK
KBBDOFRRTHDZ LR L T\, 2RI%
HEAN & OIRFHEE 1T X DR R, L) —
v ay, YRV YA, Late Breaking Clinical
Trials (LBCT) 72 & 2 Hitaz % < DI, iEimd T
b,

EFIXELDOER TH D LBCT O CTIEBRH
Nz B3 B trial ZFEA Lz,

OSYMPLICITY HTN-Japan

HRERIR 2O B LREB®R LV HA T b
HU T S 5V R I 4T RT3 2 B BR AR 1R R D
RS S e, BRaRIEEHIRMAEN &
ARSI =R L X — TN A TR KRR
PRART S TMERZKNIEDZ L2 H
& LIHiBiaEETH Y, ABOTEF U A
LB LNH ZETHEHEED T, LALXK
E TRz T Tz SYMPLICITY HTN-3
TEBRMIRIRIEDH IR ENBR P o Tz,
AR D M4 100 HDOSM%EFE L TN 41
& (B BR R IRIREE 22 4, o> hu— L3 19 40)
DOBGFTRIAP 2oz, ZD2HE%E 6 22 H
B LU, ZEAIMETY RRA > N TH DA
K C O U I E DO ZEAL I B RR iR B R & o
Vhue— L HTHREZXRAD o, £ 24
REEIILE D AR AEERBD P> T, ZOHBD—

FJUNK B IEBRER N R



B E R FI A

119

DL LTHEBROBFIENREZ S, HEPeEND
ERTh-oT.

@®AQUAMARINE &5

VAR RN AR VBT B TH L OBEE O R 3
LLTARAY AL vy V2 SREAERTHD
tolvaptan (TLV) 23l ST 5, #EE RERIATE
BE 15~60mL/43/1.72m* OB ELZ S L
Te BMEIERE PO A AT kT2 TLV o&aM:sh R
IZOWTE ik THE L7z AQUAMARINE Bk
DOFERNR T v —= 2 7V ERNRF ORI Bk JE
oI, AL ARETAR LzEE %
6 BFBILIPNIZ TLV B (108 44) & 3@ RERE (109
BTN ELT B 0 AT e, EEZY RRA > b
ThH5 A8 M TR LN B JREIX. TLV #ETi1diE
WIRERE & i U THRICHEI L Tz, Blk—
¥ RBRA Y bhDO—D>TH DTS TLV BETH
I L CWe, £72 TLV BHIA IR E R
Wl E T RIMEDE R IZ Dotz — T
HEREDEAL (k27 L7 F = U filis 0.3mg/dL BL |
B L) X TLV B & BEERIRTE CHEE 2R
WiehoTe, BLEX Y BHREREE 2 &5 Lc At
JERBEEE AR L ~D TLV O FMk: %2 R-% 9 5 5H
HTHoT.

®SUPPORT #HE:

WILEDOBEE DD B A ST xt U CTEEFERE
HEAD ARB TdH 5 olmesartan ZBINTHZ LD
A% % % TR L7z SUPPORT ik BR D% 5t
AHRIEK2AEERESANRI O AR LA X v RiE
XNz, NYHAII-IV & D2 E LIz oA 4T, ACE
PHEER T BN AZIRA L TV b B E 2 TIEA
IZ olmesartan JBINEE & RHRBEITE W AT, 4.4 4F
il (hdefil) OB R TTbivie. £ERHEIX 50%
e RSN EEBERTHY, 7L T7F=
v 3mg/dL Bl EIXBRAN STz, EET Y RRA v
MI2FT, IEBFEHEOFEZE . JEBBEERK 2R,
DABHEIZ XD ABOEATY RKRAL R T
HY. B HIZ olmesartan #E T 33.2%., 2
h = VHET 29.2%I12 A XY MBFE LT 3G =K
EZIXRDBRP o, —F TEHE O EALIX
olmesartan FE CHEICEE TH oTc. VTN T
% ACE FHS3E & B B O i 35512 IR L T
BIER]~D olmesartan JBINIHFREICEET Y R
RA 2 MR, 2T EENSE5 L ORRT
Holee XV EIMTEDEA:DH B BEAESENRE
I DINARANIT AT B olmesartan DIEINIL. B
WARYEEET, B2 E LS &, ACE FESE+
B IEWTHE~D olmesartan DENNTMMIE A XY
koM & B3 5 I gE M 2 R D LIRS
nTniz,

HSEOHATIES L) —kvvareiy

RO T LATEBHEEZER LY v a B
ZEWMENTVWEZ ERRERBFEHDO—DT
Holc, AL, BIIREEAL, AEEAR. 2o iE
B IS ORI OWTERL SERET
O MR Z i LiziEimne S Tinik, EE
FHBERRZON B LREEIE S M S L TE
BRARSHIR DR EAPRE RIS MR~ DT N A Rk
BT T T« HEHED SRR~ DR LS 7
LFU—kvyiar TORRDODEEREZNIZE WD
DT, vy ¥ arOMEIZOWTiLZ N,

WTAE R IRP U AL ER A2 e /% & LT,
B A PR v 8 S0 FE B2 A SR WO 2 72 & D Iy 7
HAMRRICT 70 —F 352 LITX W BEESL
M PRFESH R 200 o FE S IR B L DS R R IR &
NTETND, ZOLHRBmEd iz, A
RBEBNE LEFRT A RREIZET 28
FERSLER R DA ML Mz BT 5 Hfr
ARG L. SBRORMERRTD2Z ENER
To>Tc. £9 SYMPLICTY HTN-3 O FEERT
H B T3 RKFD George Bakris i3t > v 3
> @ state-of-the-art & U CHEEWAMEREIME~DFT A
A ABFOBIRIZ O Tl S iz, BEA MR
JEIZ RS 2 B BRI R IE 3 45 L ki iz » THE
HKelfi )£ % 20~25mmHg X FS®5 LHEINT
26, AHHRT 6,000 4L Eicfrbh TS, Hi
BLEEE I LTy y AFEHA2EN
720D TOLERTH D SYMPLICITY HTN-3
T, TEEE M MR 16 2 B R At e I3 %
EMIZIZFE ROV, BEERE R P o) &
OFEBNFERPEELIN Tz, ZORERD 5B BR
PR DOBELRAIRBE S TWD Z & ORERTT
72 EOMBENEZRY 20, Gz BER
O T EREZEDTEHHOMRETHD L &
Nic, £, HHRERRZOINBLEZRZIZ
SYMPLICITY HTN-Japan D55 2701z, e
SN BFBIN, IBIRT A ARFHOUR.
24 WERIMERIE 12 & B 1R EFsh SHE o BT
DONWTIRE ENT, 7 Baker IDI Heart &
Diabetes Institute oD/ HH & 55 42 13 B BR piRE DR
RT — & 8 X O FEHEEER DR R & 181 B s
EHLRWEEHOLE LY BRRMRIEEOR
ERZT 5N REMEND B LR L. BBkt
HRIRDOBEEBRTIEO—D% B LT,

JUMR 22 O B R IT O0A 2T O 334 ah
BOT U NT U ANHEBRRICEETHDZ &
RO AR TR B BRI SR IE AL
SRR E MR OBUR AR S ., 4%
OWIFRHZ DN TR ST, ENEERERIIZE
VB — ORI HIXRELALITHT S
T TE RN I DWW T, BRI DR & 72 -
=7y MERWEEBREIOIRYIEY 56, REM
REOHRABERB LS OMRFIZ OV



120

TRERTIE 365 W25 (2015)

ER2

THE SN, FHFZAMLLALITHT 2BIRE
FGIRTEAL VR X BRTE AL U 72 38 b v B % v
WD SRR TGl 5 Z Lic k0. MATEIRE% E
PINCSEET D E2HE L, FiLWIBEXY —7 Y
k&2 B REMIC OW TR Uiz, Bl EX 0 iEBR
MR BIZ R 2 H AR O EEMER X OV RE
& L CORREM:Z 8k L. 5% 0B Z HRF
SELIEWICEERER LYV aV Thok L&
Uz,
Hfo#unt vy ¥ 3 v ORTRITIZTKRIRD%
TR AREEBEPNTEY ., ZEBIMORL
ARD—DTH 5, F. BORmWLAEBEEE
FTAHLL FOFEFIEMOEE Y & L TU-40 AR
BRY NT—I DAL ER->TRY., EELZD
LERBM U (BE 2), KPOERE B 72[H

HARDIFEREFNRIE & ORE D23 ik, K E
TRERVWLALHRFED LEREBRON S RS
ECEDFEEMNIEN>TETEY., EHEHE DK
SR AEZIFTWD, 20Xy NT—713BAE
HAUN=FEEBTHY, HEINDHITF— A
N — TR facebook ZHBIH L TWeZ &,

55 80 [nl H AIGEBR AR 2 PRI ALK E K
EREE 2 R R RHME BRI B E O NI BHE
ERELLTIAETCRESNSFPETH D, T
—<ix THAORBERIHREOBE BIE RE—H
HAKEEE 5 44— TH Y. 80 RIDHIH%
A LW HARELD A ML
WTORBMRRENTNDE LI TH D, HRTD
BNERDEIDZ RN LRIED I N ARE
HEDTEHEPLIERITE LA TH D,



B E R FI A

121

B R EI Sl

B 92 M H AP

(EI 3

55120 [n] A AR ARS - 2E2AMRE 5 92
[\ 0 A A RS EFKREM 2015 4 3 A 21 H»
5 23 HoO 3 Hifl. #iT EMEAHEY - Bonl TRl S
NE L. HAEHZRRREORRRIZRRKFE
R A RO EREIZ T, 7<% 25
Zo7ars T ~HBRDD DD TLk,

AT R TIRBREINBIE & LTHHBE LTV E
T, o> T MEIPEEF LR HEE L U5
JRSWT < IR DY VRI Y MTIEA TR &,
AHPEARBTITIMDTEMLE L, YVRYY
ADHIZIIFHEREZTF—<IcLEzd0obdy, =
SN o T EBEIIE S S - T Z FRKDOTK A DEFER

BB LA BNTNS DES S LFEIREE LT E Lz,

R PR BN EE TH D Z LITEHEA KM L TN
DZOTTH, HELETIIES OIS ETLAIIE
CLALEREDLZRZH STZLRADZ & Lirbh
DERADT, HARBRDEDOSLILICIH T 2 HBENZE
IZEA L Tlde < B2 OBYREINB WA IRV IRFE .

B e
5 . AR 5 S —

(ABR2zEy

fa— Rk

Ry F LRy KA ROFERZH SO THEERLE
L7z,

RRAE =P OHIC, ZEEEREEMIChT
STHEREINTVWELEEELD, ONHERI L
— 7L AZEINEHEOHY. SNLLWVEY T
T, ZHEBEE LTI, ABRLSEFHICETHFER
BRI X —. WAF RED LhE~A 71
XAT V¥ AEIC X 2 0EE MRS o€ &1k &
AEIEHD T D DB EIEOBTR ] KBRS,
WRMBREDOT A AT Y ¥ M2 ZRMIKLER) GIRK
F ¥ RIVIEMALIZBIT D =Y vy L7 I = MEA
OhTHERE L HIME) . JRRRF. AELRED T
R BGEBRHIZ A DN EKHI ) VB X OB T R
LU AR MR ) O=ERZESLTnE
Lic. £e. ABLREREIRSRT. BINE
SeE o THIRINE S RO EITHT 5 Ot © |
BB L7 2= 7Y VRSO 23%
HEINTWE Lk, ZESWEES. RERBDT

™

* ] LR - e e B &R I R



122

TRERTIE 365 W25 (2015)

LHTEVET,

HRRRFFITONTD IR NWDOT, BEHRIHOBE
HRRVWOTIEARWP LR, AREE v ST A
4 ZENTHE Lk, IEREKRS, RHBHEERO
TPHPE RIS L A2 O R LD
HHT LN, XV UTRRITE b ITHT 3 & i
RMAE L L CWBEPEE SRS, dhiiltds 53/ -
THERE R AT D K 5 It 0 BN A TE 2
%, L OEFELROBIHCHRREERE
NIEHNBDOBENBHET Lz, mAe S, E
Binh B EORBIZHITHEE > ThiandEx
TWek 5 TR, I LMo EE LTt
V%Y, BROX 51T, £ DEEENRATIC
KA S CCHEICHIR TE RUE. HEhTn
BHERELCELE.

3 HHOY VRV TAT, RoLHETT, 57—
<% TEBIEE T 230 & U IRBRER 20T - 35
#E T, ENLIEBRESRIIZEE v X — OB eA &
EKRF RERE—HF A P—2HDOLNE LT,
DURT Y AOHE L LTIE. FRBERIZRBNT,
ME - MR EDERTEEF =250 - [MED
AR PO X SIZRHME L. BBEMATREDE
AHEERBLEN HHERT AL TT,

£ 1 EEIREHRR. BRSO [EL0=R
KB RIESREBOE= X L ZDOMEKIGHA] TLT,

Cardio ankle vascular index (CAVID) D25 — 2 v 5,

BHRARII T 5 R & o ZR0/E B KB RS AR08 %2 1
BTERZLERENE L, ZRZIGHAL.
IR IBREIR TOE =X V) o 2T 5 i
EINTVWBREDZ LTT, BHRICHER S,
SRS VF B SE OFRE 23 5 DIT KERIL DI
ENRWERWE L,

2 HEIZEBERKE, S TFHELAD TR
12 & Bt i EHEE OBFRIGH © Bk EHE TL
Teo HLEIRIEOHEEICBE LT, BRRMEHA S Twn
% 2 FREAOME KB OMBE O O Z- 25k L R A
ZRUONE Lz, HEEORIEE L TKENR? SEE
BEHIROMEHEENR—ETHDZ L TTR, Z0ll
EHERPEREAN E AANTIZRARD Z L0, ERIE
W EBiEARO S 7 it LA FERIERFH LTS Z L
M PLEREHEDEMEZTELT LN Z LT
L7,

3 EHEIZENERER e v & —ITHfEoEA o
TEYARIE B ST DA 3Tt 3- 2 J5 Ak e & BRI
SFHEMALIREE) T L. BIRESHZRIE~DE
AT, WitEE g U5 E OB IRIEAR N3
RIZOWTHRRENTWE Lk, Wi L Li25E
I XV EIRIER TR m N EDZ & T, EILER
TS 2 FEASBISHE ARIAREL T S A R OB H %
LV EDDIAEEERDH U Z 5 TT,

4 FEEIZRL O TR T OMEIRA A > B
— XA ERIZE Y S-S > 7Y 2 RE

{t93%] TL&. & b THEREDE & 7 2 [FRF
PAEL T, ERKRBEEMBIIROA A E—& Y
2uREt L, ¥ ALEOELHEEAIL THE-
WGBIAR S > 7V > Z2HE L. 2 b oMkE R
HOTYT, MimilETIXIERIZHERE 1 N—F=y
I, F\Be2N—F=vIDALVE—R VAN EFLT
WE L., £, EBRREO LRI > THE-
WEIRS » 7V > T OIRTBROLNE Lz, im
ME TSRS DOA A v E—F v ZAREHL
KoM Kkz2E L, 2z kv —E. H=-fii#)
kRG> 70 FOKRTRZERLL TR EEZBNE
L7z, i EDBEIT BN T, e 0L 1
NEZTPPRITNER SR ERNET,

5 M EIZRfFEBE, woRe4o TCABG it
VA AN 4 R 9T A B ok L A Y
BEEZFNTED2?) Tlk. BEBERAA SR
iz BIF 5. KIREFIRS 2 7 N OF#E S
iz, 1 #0777 MEEETFITE S
DEIPERFTENTHE Lz, 1 EBREERIX 65%
T, 7F7 MREORBMN L PRI TH
Y. ROC 7ua v +H5i cut off fHiZ 3ImL/2> & D Z
LT U e, Lo UIREE R & DITH 65% &K< .
EPOERNGEHELTNE S TT,

6 EEIXSLM KRS, WK TR EE
12 & B SE IR A T R IR T i B I
BIEEEY A X /MET D] Tl £ XOLFFE
$EE F AT B M N 0 (LVAD) i X 2 #iBh %
fro, fliBh ORLEE I X 2 ORI R M/ MR IR 2 bR &
NTWE Lz, B80T 31%DRIZEHE/ N A
BHNE LR, TR Tk 88% D%/ N H
NEOLNEEDZ & TY, EELHIZEOZMEIG
FORIE X BUE X R P GRA S — T T OOD
TR BRI IR T 2 DA T A, A LVAD 23
FAAREIC A AUT BRI DR T X A Ay 7 v T
B LNERTA.

VVIRY T AORERITBE R L. s
ZHRTED Y E L), HR2RtmRb DY, EH
WCHEZRZNRHVELE, =T FAF—BLV
VURTVANOER, BENETLE,

L7V —3 3> LTiE.3 H 21 HOWIZH 37
BIEBR TN —7F ¢ =B EIT ChEE R E L
(BEH 2), HEENIERRZORMNEZHIZT, %
AR A RS I DI & T, iz LT
DOF 4 F—2YR ok 5TT, hIERETLEZD
THETOT 1 F— LR RFEALK 25 F£50 <
BWIZHEL 2R A E LS, MUHEoxEH L&D
B ZE WAL D LA S G KGHERE MO 2 ST
WEREERERRFRRQ LRV E Lk, FAORICH
EHoTWEREWEAE . REHVNRE S TEWN
* L7,

P IX AR HIRITR D S BWT, Mild 5 bik<
WO R EAITREY TR, SRR b H -2



123

ER2

THOLENELTHE Lz, HoBEoMN o —F
— TR OB ERALLARD Z DT,
FOORBHENREL L, REMELELEEES).
Too IHERREIZIEZL>TRY., 222 T TLHK
<&, #lkm ZLITWHENTREE £9, RRBEWE
SRbL I TR - S5HER) NTET, B
HERFIZIZETHRTTHTT,

SKAEDE 93 [nl H AL B A KX, 2016 4E 3 A
22 Hir5 3 A 24 HIZHLRa2 > Ry v aver & —
TSN DI & T, ERENEORITL
EOM, BIEREIRIET L OSRBINKEIICRDZD
TRV EBEVWET, BT OSMLEZNDTT
B, FHTTOTHRBKRD DD E 50, 405
G



124 TEERHIM 365 2% (2015)
Py
1 acl
F& i 2
X oic <A T IRETOHE

) ZM~A7 Ik dERKEEDEICIE

TED. HL<PEHER~NOLBEN L LTRR,

HAETIET AV AABOETH L 2> TWES, —
EZBLTCRENERETHY., HHRIZTELWVE —
FEFOZ EPLBINE DL L. RAEHE OB
7o TWET, BIEIX ST < @R OHEER b #
Z. HOWEDLZATLERHENTRY., IR
b SN TNET,

X, ZO<ATILHD~<AT I KPR
TN LE L, =47 I REDESRT v
URRAFRAT ITORKBIZHY T, 4T
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ZARYT. BIRESRZHREE O EAR—Se4 X
V<A T I KEFERID David A. Lubarsky Z#%
EHANLTWE X E Uk, LLAT & » B ERER R
W, FRICORIN A FRER 2 At & UTefE %175 C
WE LT, =47 I KR¥TOHEGRIFZED AT
bITHET, FARLSBILE D > TS
DT —2 X B R O il D RE I B3 B A
7, FLTERRT — 2 X— A %M LB
7R AR — MRS TTHON TWE T, BRI
ZHITbILTndZ b~ T IR¥E~DOH
BFEFLNELE LR,

<A 7 IRFTIE. FIHERITBWTHIE AT
Wk Uiz, FME MR BABHRFITBIT S E
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LTz, IO BRI P4 I Fp 30 i i (Mitral
regurgitation; MR) Z#% % Z L23% V £, 7L
M Zlia2 &7 L CMRZ23IET DM D H Y 3
2, LB 2L A D RN Db 53 MR 2
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BIOFK) 20% Iz A BIvE$ Y, Bk MR 1345 H%
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Ra AW RBAR., £XmENEEE2 AW
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BIZONWTHREFEZNELE LTz,
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MRV Z OGN X E A — R I S8 E
THRY THEMPRITEEZ RIZTZ Li3dR
WEERTWE L, L2L, 3IET D L1EkEH
BOLEETZ T TR < IMZERAERIT 3 522D,
JAMTAZE R S EAL U, £ 2 AMHE 0 TR <&
P bEALLET Y, Zokzn, R E
FNE) ORI REERL R, ErhRREIC L > Ta%
THY. ERINT-OFRE. PO 2SR S
nNTnEd, HAZINSDOEMRK T, PRI
ONWTHRHZITVWE Lz, =47 IRFITEER
F—ER=2A%FHELTWD ), FRbZHn
THIME, BAMZOMEELEDE L, ~AT
SKRZBIRFOX ¥ VRN ANITEHB O 2 TG
TAHRDLEHLFEME S ES TS Z LR
T, FORE, LT v #G S hTnkdmi s
i<, BERE. . A 2R v 7 iEsRE
L ARRBEARDTHET,
FRHEIZONWTHRE 2TV E Lz, 6k, A
MO EMEICS L CIXIEY e Re ) DU %R
Ca F5HidE, UXXUARHHENTEE LT,
JEVE Rubv ) V% Ca #EHsiE FRMUEHIRIC
R THBLENDE—HT, BREIrv s, DR
LR EOEWEANRSL N L HMEICR > TWE
To VXXV ZAbZOTHshRITEE RIS E T 0
LINTWET, MBI AR AR R DR
RMM—NTRIET D & SN DT, BRI
EHTHYXE) AT PRI HEBNITL
WZERHEELTHEF LN TVWET, AT
— AR —ADFEN B LT, REFV., TILAK
oy OFRALERRL TR, AZF U IRE
WMl OMREZ R L. RIEEZMZ £9., ZD
R, ERELOEME), EaTRedETDLE
ZTWES, TIFTE a0 o BERL. B HEWT,
K F % %V, Na. Ca diEHA 28 ->720nb
WLERNFFryRx ATy h—ThHY, Vaughan
Williams 2 JH I OPIAEENRIZ 2 FH S N5 HHIT
T, AR TEHEAAISEDOAER, K
BLOE I AE 5 BB TR L TR ST
ET, T AV B TIEHMHROERE PRIz LT
LA SN TWET, ACC/AHA/ESC L EHE) G
BHA RS " THT7 IAF oo 85135 X
IIEB~OFRiEE LTHEYTH D LHER S
TWETR, ZhE2EMTI/BRERVE L,
SBIBPBIEREZITI LD LT DN L D DHH
OFHIT X DM AE DR L TVET,
BIREOHBIC OV T H IR ZFHE LTV E
T SR BN FE R I I BRI 0 B 1R
O BOHERRRTE & 2R A HE R ) ¥ ke
TR 2 i (BLEEE R Y STR DR L 72 0 &
I, RO EENC BV T S B O EE) & [F
iziic X 2MERMEE R ->TndZ &

2> S HUEEEIE OFEHIHEA], ARIT OV TG L
TWES JAM MBS < A3tk 2 H B2
57 HHETIIIEL TWD e, Z DM DHik
R D AR BB E IOV TARMETE
X E/R->THNET,

BRI

BE, BARIFE L. ERRKEED B SRR A0
T a— DR~ OIGH & R g &1 - T
WET, T AU BELERZ OO L LI UIR
HY, HRIZFV N EB oz bHDHDTT
BIRELTHDS E~A T TR B HEPEEMN
ETHhIEVWREVHIZRY ., BEArLLEASEHTT,
SHOWATIN, <A T IKPETRALET—X
NR—ZA%HATHREREL., BRPIZE. i, #%
Al E DL fERILFMEEITS> Z itk > TH
ETE SR EOREBIZEBR LW EEZTY
3

ZDEDOB AL THRARIE T %21
S T VLR R - TR PR, BRI TR
BEHLU LT ET, BBITRYD E LI, BHER
HEOEEE T o BRI 21T Y. iR
HIARE R OBRRICHEILZH L EF £9

X R
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Kv7 v R NVIEBIRKISEZRET D RE R
BRTHD : EAERBIROHEE L HIMEZ LS
AL Eal—ayv

Morales-Cano D, Moreno L, Barreira B, et al:
Kv7 channels critically determine coronary
reactivity: left-right differences and down-

regulation by hyperglycemia. Cardiovasc Res
2015; 106: 98-108.

KCNQ #izF Ty a— RENBMIKEN
BV T AF X 2V (Kv7 F ¥ 3 0) 1%, % b—X
AHIE R B 2 R T EBH S NIT R o TE
oo RIIETIE. REEFZSCV A 7Y v 7 AMP #%
BIE AL & - THIE R Z & 2 et i L3R X
TR D Kv? Fv 2 ORE 2 RETHZ &
ZHIME Lz, EB12. TS DORIGDEN AR
L OHEIRIR Iz X 2l o v REME b 3Tz,

bbb, v NEBIOLHEBIRT. HY
Y ABFRRIMAE RSz B JIETEE Kv? Fv
FVHIEE OB R 2 BE Uiz, EEBRTOH Y
v LNERIE. Kv7 F ¥ RVLEH (XE99L, V /B
NT 4 ) BLOFETERE(ZALELT 2 > LT
A HE IR L, ARk E 0 IEZMERE 2 -
e (bbb, ERTIIRMMM G, T
B ISZ2 R R ZT) . e, LBk,
LREIRE © b Kv7 1HHESIC X 2 AR K
LN oo, FERIZ, TTF=L— b V7 5—FE%
W7+ N Z2a) OB L OKBEIC L D EEHR
RIS S AEEIRICHAREEBIRT L R
Thot. KCNQL BL T KCNQ5 # > R 71,
EEERCHEIIRE VR<FEHL T, Wik
JE D-7" K78 (30 mmol/L) &t O - wififa <
X, EEBIRO S OREGEEIIRO S DIk L. X
ViR B L TB Y . Kv7 BHHE O bk
Moo, FERIZ, BIRE D-7 Ko7 Bl E /o et Bk
T A KT HIEERB L7+ 20D ikt
FTHRMPHETHLTEY., ik, KCNQ1 B X
KCNQ5 % > 7 BE OB &> Tz, S
5z, 1 BBERR 2 v MERBIRTIZ. £ Kv7
F v ROV HIBEIERIT 6 2 L OB 33855 LT
s, Zhvoid, AEBIRTIXED I -,

I EofERL, EEEIRTO Kv7 Fv¥ 2L OF
JERHL L [JF v R DO MAE RS T OEEM: 2B
BN Lic, BEIRIRIC X B 26 F v )L ORkRE
AT FEFEAR F~OERZhE K TS 20
EAZ, EER b — X AR WET B RKERTER L
RHEEZBND,

BPLIEZ— 773V -7 VT FVRER
FiREEE 7 E X A @R~ T R H
BEIZESTD

Li R, Ma H, Zhang X, et al: Impaired auto-
phagosome clearance contributes to local
anesthetic bupivacaine-induced myotoxicity in
mouse myoblasts. Anesthesiology 2015; 122:
595-605.

AWFZEIE. <= U ZADH M C2c12 T E T
A VAL BRICRT 24— 77 V=0
BEIZHOPCTHZ EEHME L,

C2cl2 fifidix. 7RI A VIEEZI. D
751 % 3-(4,5-Dimethylthiazol-2-yl) -2,5-diohenyl-
tetrazolium bromide assay. MTT 5%, n=3~30).
HlaE B2 L (n=3~4) B X ' LIVE/DEAD #ifig
BT v A 0=3) TifliLlc. A—~h 774
V' — A DI R%IZ. microtubule-associated protein
light chain 3(LC3. n=4~12) & LC3 /% (n=4~
5 DHFHATHE Lz, —hH, A— 773V —2A
IIVT T RE.p62 X R T (A FF SN
AV - - el N g BRGNS BN o
W, A= 77 V—BHEINK L X ITHEE I
ML m=4) &3 —bJ YV =LK NO=3)
THMM L 72,

TN A 2 (100~1200 uM) iZ., B Ik
FHrER Lz, ZOB A= 773V — LK
I U7z (LC3 S%NiZ 21212005 72.716.9 ~,
LC3 & #11% 0.3310.04 7> 5 2.16+£0.15 ~FIFi
. 7L 0F. TeTs A rFF—F
B/mTOR/p70 U R — L% 27 S6 FF—Ehk
B2 AL L2 s, Ml p62 & > "7 1T HEIT
AR EE7(1.00£0.15 126 L 1.29£0.15) Z &2
L, 7TERBA I A — b 77y d =40
TIOVABRT LEZ LM ENnt, 5T,
TERHA T, A= "7 7dY) =LY YY) —
L DFRE 2 BLE UTe (32.94% £4.22% 256 L 10.87
+1.48%), 73<A > > (mTOR FRESR) 1%, 4 —
K773 —A7 VT T AEHKEE, 7R
HA HFEMB 2 BRI Sz, LML
MO, A= 77 V—FEX I 5 ) v IR
NI TERBAL UTHERINSET— T I
— A7 VT 7 A E S 5T EAL S Sl
FEHEEmE gz,

ARFERERI S, A — b7 7 IV —ABKRIET
BN A VBREBERICA ML ARIS & LTHA L,
TERIAL LI EVA— "N T 7Y=LV Y
V= AOBERA TRV - T IV —
LY VT Z U ARMETR T2 Z &M, LHHMET
WAool A= NT773AV—L0 VT T
ADE TR, TEANTA VmEoOF LIRS
NEWFTHDEEZDBNS,
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MTT &5 : 3- (4,5-Dimethylthiazol-2-yl) -2,5-
diohenyltetrazolium bromide AHL DB Z RN
< U BEPLELT OEREEENET S A
EREZTET. Hasiia o4 73R E 2 HEm
THDICHWSLND,

LIVE/DEAD fifabFR 7 v &4« Harbik
TN OB O FE AW TR, Mg
M, LS Ol E &2 0 DK E Tl
HTE 2,

Microtubule-associated protein light chain 3
(LC3):LC31E. BXE17F &N b Oniph:
Z 2Ry TIFAFOMBRICIEL AT b, A— b
77 V=L T, F— b7 7 IV — AT
WX R RHBRN/NEEEZRART DO Z LI
Y LC3 #FEAT 5. MfaA LC3ALC3-DIx. FA
TrFIONTE ) — AT I HEEZF LC3I
LRy, A= 77 IV AR EA~BET S, A
—h77dY—ARFV YV —ALESELE— b
VY —hbeh, VYV —<ik Fed—FiZ
Ivaang, Zortx, =MV VYV —LN
TS LC3-1I bR REND, L
ST LC3 DR =2 F—N—FF— b+ 77V —
15 A s LT3 (Methods Mol Biol 2008; 445:
77-88) ,

AVINZyOLBHBREER IS 70
RNA21 7y 7L ¥al —¥ avaitsd

Olson JM, Yan Y, Bai X, et al: Up-regulation of
microRNA-21 mediates isoflurane-induced

protection of cardiomyocytes. Anesthesiology
2015; 122: 795-805.

JER IS 0D 0 1705 P 8 4 P U R I T RE 5 7 D O T
PSS A X R T ERD, L L., T OMBESEE
Iz EIET <4 271 RNA OBRENIRMTH D,
<A Z7u RNA L. HWnEa— KxXZ7 L 4F KNid
FlZt, 54 RNA O RVEAME 20 LT
BIZTREZHHELTWD, KR TIE, FEs
DOOHIR#EREATD<A 7 2 RNA21 DT v /L
Xal—v a3 OBEENEREIZ OV TH BRI
L7z,

AV INT UV BRBBOLHHET, VAL
2 PCR ZHWv. <A 71 RNA B L4 RNA
RH &N LTz, ~A 7 v RNA-21 #1412, LDH
WEHET v A BLOEMBOKBRAAaETDH
% propidium iodide G4 {a T 2N HINGSE 2 314l L 7z,
<A /7 RNA21 DX —4 v N& 7 OFBIX
UL ARTu T4 VTR, w471
RNA-21 OHEREREENLX, E¥HBLS~A /1
RNA-21 R~ A CTH#ckE Lz,

AT INT i vinvivo (£ YV 75 > 1 MAC,

30 1) B X W in vitro (0.5 mM, 30 5) 5 >
rEFA OB A AW A IER T, <1 7
2 RNA-21 %7 v 7L ¥al—3¥ 32 L7k {m=6,
FNEI 247.8127.5%H 5 258.519.0%I2HE
. Zix. programmed cell death %> /37 4
DETULFal—vareEffoTnkm=3,
ay ha—D 82.0FX49%FETIER), ZTNHD
WERIL. in vio TO<A 71 RNA21 B L
programmed cell death % > X7 4 D) v I X7
FEERTHEIO DN, T HIT, ¥4 71 RNA-21
BIEFRIEST AT, A4V 7107 > Ol
REERIZLbh TV (Thbb, 2 hu—
= AL EE U T ZE Y A X O R IR
HDieroTe),

AT, £V TNTUR<A 271 RNA-21 B
X O programmed cell death % > %7 4 % %43
HBALA L ARG OHHIaEREST D Z &3
FHTHLENE SN, 51T, ABFFREERIZ.
IR Tl & 2 &35 O a2 o R
LW DI ST Lz,

(B NERER 2R AR RL 2 AT Z)

II

BIERER KR T 28 - 2 E B IR R BT
B REFV DFHRFITONTORE

Mega JL, Stitziel NO, Smith JG, et al: Genetic
risk, coronary heart disease events, and the
clinical benefit of statin therapy: an analysis of
primary and secondary prevention trials.
Lancet 2015; 385: 2264-71.

BAZE RS EERME DR B OV A 7 12 B
LTWAZ ik <{mbinTind, ZOWRIZE
WTlE, AZFURINGDY AT LTED
BRIERAIRTH D0 % A XEHITE IF%E LR
EThD, MBEL LTI ODHgAER—2L LTz
4% (The Malmo Diet and Cancer Study) . 4 2D 5
VB DEERERD 5 B 1R PRI ROFATH
% JUPITER & ASCOT. 2 k72 B %h R o4
Td 5 CARE & PROVE IT-TIMI 22 12 D>\ THEHT
LTz, &FFT 48,421 ADfE N, 3,477 DA XV b
BAER LR LR oTc, SRIOMAETIZ 1R, B&
VDI OB R ORI U 27 DR 12485
IZOWTY A7 & S8AE L. fhoERRNZR Y X7
T 7 Z—=ICIVIBIEL, AXF L OFBIZON
THEH LTz,

MEEFED) A7 &b LIEMES EIL, &5
WINBEEY RNV —7 1), hEEY 2
IRETN—T2~4), &Y ATHE(TN—T5)IT
S LT L Z A, HEIREECIER DY A7 IR
THERMEE 277 Lz (13. 29, 48%. p=0.00277) .
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KU A7 R fae L LT, mEEEY A7 ®mY
A7 FEOHEBIRME DR EIEAEY 27 1322,

AN — R 1.34(95% CI 1.22~1.47, p<0.0001) ,

1.72(1.55~1.92, p<0.0001) &7 >7c, ARF >
R Y A7 BETY A7 K FERAZRED b
7z (N — R 052, 95% C10.37~0.71), &)
U 27 REARY A7 BETIIAY — REUIZENFNR
0.87. 0.71 THot, £l 4 >0 X LML
FTRT TR MRS RSN,

AR 2 H ORI X D et B IR ME R B3R
YR DARaT7T Y v FiFSRORELCBNTEH
MThHolcl biz, MY RATHIZBWTITAX
FUOMBREDRELBNDI b OLEEZ LN
7z

FH< bETRRErIC X 5 7 £ Y9 BARE O I E#E +7
T2/ NZERx7V 07227V 0D
HBEt 7 > X AMEERBR

Ngan Kee WD, Lee SW, Ng FE et al: Randomized
double-blinded comparison of norepinephrine
and phenylephrine for maintenance of blood

pressure during spinal anesthesia for cesarean
delivery. Anesthesiology 2015; 122: 736-45.

B < DIEFRREC L B EUIBICBN T, L
IEUIREILENRFEAE L. F 07D F TR BN
LRRBGENRHBMN, afHETHD 7 =L T
U (P) iR S 1 B O OB & DA R A bk
DYEELVERRDD. — K., /rzEx7) v
(NE) idi8 v o fEVER N %, 350 B filsd e H
ZOEE RO D. P &R L TOAECe AR
DWW & o T EIVER % [T & B et n H
b, FZT104 NOWFEEIBAEZIT D BEITH L
TOUVEANTINLOHEFEZHRE L, HEHE.
M, IR Z O R AR IZ D T L
SEfTote, FIEROIEAF IV 2— X FH#HO
VYU URY T EAWV. < IR FPEASO R REE
WG G, WGINE TOREA SN, BlaR:
% NE 25ug/4 (5 ug/mL). P 50 ug/5 (100 g/
mL) O TEAMA L. #Ilel i £811E DUkE. (10
—error%) X3 D (error% = (HIE S I 7z s
HAIM T — FEAR N e )E) + GEARBHEIMmE) X
100 (%)) THEA SNz,

ML SN2 EA 5 o IHEIX NE B
(102.7%) 73 P £ (93.8%) & W HRizEm»r - (p=
0.004), Ll#t., +EHIBHE TOM. NE B CUHE
W & — A HET P RE & R, DA% s o
BIZPHIVHEK BIREZ-TEBETPRLLE
L ThRP o, i EN TR D Apgar X227
—RFPRICEILZR SN oTz, MEEFRIZL
Frarvta—&HEos ) IRy Atk D5
JERIOEE-TlZ, NE X P & Holle U Il E o

TRFEKORZR L, L OHHETIE X
DENTIRER LTc, ZDZ &h3w EYIBAIRGIC
B2 RAEMLHMMIZE DX S ITHTDL
ZOWVWTiE, SBROBRFAVBLETH S,

AHOBHEEIT L DRBEA 30 HATE L MEE
B LoBk

Cheng KH, Chu CS, Lin TH, et al: Lipid
paradox in acute myocardial infarction—the
association with 30-day in-hospital mortality.
Crit Care Med 2015; 43: 1255-64.

—igfiz, g LDL 2L AFa—aAR0 kY &
UtV Ko EFITEBIRMEMEBIEE O FEER
fERINTTH D, — T, Bl Y 2Vt
RiZAEHROZ R VX —iZ, £/ LDL 2L A5 H
— ViR OARICHETH Y, EE R E S
Bz LTWb, A TIE 724 NOEMEO GRS
BEICBWTOREREED v 7 7 11 & Killip
A7 (77 A1 DAREOERZRREZR L, 2
SAI:SIAL FH) RN S HERr 5 v 7 AT, |
ODEIRIED R 75 AT B & 27 Ak it 7k
75 ZIV: EMEY 3 v 27 5D WIEARRINAE I
Mzt 7o ARIME) . 30 HETLEK L DBIRIT O
T DN 21T > Tz,

LDL 2L A5 u—1 & Y 2 Y kY Kidm
Killip # II+IV) iz 3\ T, 4% Killip B J+1D Xk v
&>~ 72 (p<0.001) . £72 30 HELNIZIET Lz
FizHoWTH LDL =L 25 u— ) & ksl
A% & 572 (p<0.001) . HhOfERKEIZE VA
#35L, LDL aL 25— 62.5mg/dL. b
VZU%Y) K110 mg/dL L FizZ25 & 30 HEL
WD RREERE L IR D Z ERah o T (N
— Rt :1.65. 3 X T5.05), EBEDOHT-#EIZ LDL
IV AT B — 2 OWTIHRERETIX 23%. @il
HETIEZ 6%THY. U FUEY KigonTIZE
EFET 14%. BEH T 3% ThoTz. EHIT. &
Killip D HE#H T LDL =L A7 12— LA 62.5 mg/
dLTFT. 222 Y Z Y% Y K23110 mg/dL LR
DA, EKillp FTLDL 2L A5 —, Y
ZU %Y KRR EDBE L AT, HEXK
MN109 fEE L2 DB T L0340 - 7 (p<0.001), L
FXv, BMELHRERIZBO TR DISE 7 —
A0S, PHEFINTLTEO—D L5 ReMDs
Mg ENT.

(B N RLR SR 220 IR 3 e
FAM ISR R Bl )
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<#HHY A 7V v AMP iEHALHF Epac O
R ST ERRAHIZ BT 88>

P4 212 AMP(cAMP) iz X v igtib &
BEERIN- & LT, €K protein kinase A (PKA) 23
MHNTWED, PKA L1307 LT, cAMP ic &
D iEMAL S S H 1 & L T Epac(exchange
protein directly activated by cAMP) 23 1998 £EiZ
Nature 7% (de Rooji et al. Nature 1998; 396: 474-7)
L Science & (Kawasaki et al. Science 1998; 282:
2275-9) 1T Bl & O %A & [RIREIZ # s S iz,
Epac 121X 2 OV 7 % A 7 (Epacl. Epac2) 23
W5 &, Epacl 1Z0V]iE%E & » 28 Ol A
B L TWBM, Epac2 133 & L THHMHRSR
LEIBIZFEL L. O HAEE., BRI bTH
THIEIBFIL TN,

TEBRESSEIIZ 1T D Epac D&ENZHO>W T,
NIRRT in vitro EEBRT, DEKR%E
FHMT D Z L AHEE (Morel et al. Circ Res 2005;
97: 1296-304; Métrich et al. Circ Res 2008; 102:
959-65) SN Ty, K5 < in vivo FEERTOH
X2 b o Tz, Bt Epacl K< 7 A (EpaclKO)
& Epac2 R~ 17 Z (Epac2KO) ZH W T, Oz
SN ERIZRBIT 5 Epac DIRE| 2 #FI] L 7-#
HERHRNTHE S,

YA 7V v 2 AMPiE¥ALEF Epacl iz k5
RARZ N DY VBRIEIZA ML RICERT
B DAL LA/ EFRT S

Okumura S, Fujita T, Cai W, et al: Epacl-
dependent phospholamban phosphorylation

mediates the cardiac response to stresses. ]
Clin Invest 2014; 124: 2785-801.

AL TIL, ORICBIT D EERY T X147
THD Epacl O/ v 770 h=T A&EKL T,
INHEDTRAET N ERNTRELT2F
VORI, BYEER SRS iz & D AEET
Jb & % S A N T XD — o 5 A
(Paroxysmal atrial fibrillation: Paf) &5 )L %% L
7z & Z A, EpaclKO #H W2 d AR 2T T )L Tl
i€V €7V > 7 (OlEsRHEAL, O T ARk —
3 2) I E . E 7z Paf OFERIR S, 3> b
o — L=< 7 A (wild-type; WT) IZ kbl U CHEZ 1T
mHlEh Tz, LZANREpac2 D/ v 777k
<~ A HAWBEEA Rz LD 02T
TV CliX. Epac2KO TliZ EpaclKO 124 S 720
Mg PR RN HL SR o T,

EpaclKO TH LN AL 5N —# ko
R REN KD A= AL L LT, RAKRT
Ny DY VAt (Serine 16) A3 EpaclKO Tik., WT

ICHEBE L TR B0%E R LTWAZ &b, AL
AR T OMIEN Ca*t Ol 72 F 573,
EpaclKO TIIMHI SN B Z ENTEERERTDH
B LEEWPBMZLTNAS,

Epac2 i%, X"—% 17 FLF Y U REFFBIC X
VT ) VVRERO) VBRILEFEEL TS
a7 IVEREOLEUARIREZFHET D

Pereira L, Cheng H, Lao DH, et al: Epac2
mediates Bl-adrenergic-dependent

sarcoplastic reticulumn Ca?* leak and
arrhythmia. Circulation 2013; 127: 913-22.

cardiac

AL TIX. OEIZFEE T 5 Epac O~ A F—
%4> T 5 Epac2 DR~ 7 A (Epac2KO) % v
T, BHEAMHBLDALR LRI TaT IV
AT O NBEMEARENROFEAEIZ I3 1) D Epac2 D%
ENZHOWTHRE LT3, Epac2KO % v THK
Lz KB IR#EZ2 Iz & 2 B EA R or~e~<
v ZETIVERTIX, Epac2KO 1 WT & 1RIE R
DORAREIERE R Lz, L L7 Epac2KO
PRHWTHER L, 41V 7a5L /) — 5%
(0.5mg/kg MEMENFEG) ITLEBERX—3 > 7 %175
e Mk O 38 M B H0 (sustained VT) &F 4 Tl
Epac2KO T3 &M D sustained VT 1%, EF K L
i onwdnd ., WT ikl Ul BT s
%R L7z, Epac2KO OREARIRFHEN R D A 1 =X
KAELTR=FT N+ UZREREICE S
VT ) VUMDY gL (Serine 2814) 23,
Epac2KO TIZAEICIHI S TnD iz, RIEm
BRI R TOB/NMad S O Ca? O H A3
I, A ML RERHC X D HIN 0@ R e Ca
O_LEFAPMFI &N D Z L3, Epac2KO OAELNRAR
RO TEERERTHDLZ LEHLNITLT
w2,

R—%& 2 SZRERBIC X 285 (BRH) BERLE
myosin heavy chain OEBLITIIT 5 FHHE YA
7V v 7 AMP E#ALEHET Epac O&ZH

Ohnuki Y, Umeki D, Mototani Y, et al: Role of
cyclic AMP sensor Epacl in masseter muscle
hypertrophy and myosin heavy chain transition

induced by p2-adrenergic stimulation. J Physiol
2014; 592: 5461-75.

A%, EpaclKO ZHWT, B2 FFEIflH
WTHDI/LLyTTFa—AORuERGIcXldE
WK ET NV 2ER LT, BBRHEKIZBIT 5
Epacl OB ENZ DT & W T iZE T
HD. LICTHET D EERBZAEEIL. L TH
DO LT, BRIICHEET 5 LERRZAA
IZB2 THD. FITHis LizimC (Okumura et al. J
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Clin Invest 2014) TiZ. EpaclKO T8k F £ fif
fl, AV 7as7r ) —nic k28D 7a7
YHEEDOWFRO= T ZAEF AT H OO K
WL TIZWT EAREZRDRI T,

KL TIEZ7 vy 7 7a—nE gk
HTATZIVREKIC LY, WT TH SN TBIHIE
K25, EpaclKO TIXEL R oTZ & D, B2
SERRIEZ X D E B KIZBE L TiX. Epacl
EETHDZ EWARBINT, EEKHITEKR
D A FH =X L LT, Epacl/Akt/mammalian target
of rapamycin (mTOR) pathway 7% & ONT Epacl-

calmodulin kinase II(CamKII)-histone deacetylase
4(HDAC4) pathway OiHFMALNEETH D Z L%
HHNZLTND,

B2 ZREEFERY T XA T LT HERBD
JERIZIF % Epacl O&E &R~ TeAFwmIL &, Bl
SZRWEFEERY T XA T LT DLHOEKE
723 (Okumura et al. ] Clin Invest 2014) 7>
5. Epacl 1. B2 ZAMHNIEIC K 2B BRI
IFEHETH D05, Bl AR MR K D OB RIC
FEETRNWZ LR IND,

(B8 ROR 25 o 2 AR T 23 . B )
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AEI T AR, 7 R e L % B e Il 2R B
Moidgimzhine L, FigX—=7=7 b 24 B
MmE=a> ba—nOBEE®IZONTEELDTY
b, 4 12 ETHRR SN, MEEBPEIZBET 55
Fro 7 R, WEZEENEZ A BRI
HET 2 IT WHIMLER 2 E . & oA &2/
T3 L bz, BEDOLIKRICH I AWRIEE.
L ZIXKERIERE TRy v —2 (DCAP) &
AT NOREER LIz o ThikR_ TN, Ez.
FIEILT % FER/E & U 2 AR 0 v I v5 3 i B Ar D

SRR E L BRICBAL ORI LTV D,

1 ETITOMAE A X R0 L 25 s
BT DHEEEY 27 O—>, REEE+2RY
EFTwd, KM B FEITPAT TOREICED
WMILEA Xy SRR Fs$ 52 Lid X<
LITRY. HHTE FILEHE (ABPM) % &
IMJERNRE 2 Wik 2eic & - ¢, BEiIiFe M+
E—=V YU, BPEEMELY S LV ERE
IZOMILE Y A7 IS 5 2 ERIHLNTR -
TW5b, ¥z 24 BilichbzsMFE=ay br—
M, JEAREELLIME A X MY A7 OMiflic &
WTHHZ LT, ZNETOWELEF 2 AR
T LBV THD, UL, 24 BT DOFE %
EKFRERBZZTTIEH2TRLS, “N=7=7 k
24 BEMFE > e — A" OFERICIX. EY—
HF 4TV RLAONIE L B OMEEEH:D

MEREETH D Z L&, KAETIEFRFL TN,
54 TETIEEEHDERIE LTV S8 LR RERES.

& MATEIRE T 5 v — A M #E 5 B (systemic
hemodynamic atherothrombotic syndrome: SHATS)
B LTS, SHATS &1, Mmir#iex hu
A L MG R B EIGER 2R L CHE L, O
PR LHMREEDOY Ry 77 b 2 — Ll DRk
ThD. MWEEBEOHEA, holED ER, JE
ZRBEEZMOREL, SHATS OIME 3 HiET
HD. ZOFRBEROFHIMEIL. MBI B
T ORRA R EZA 7 OMTELEF S, MATERE R b
VAL X DHEDREEZRL THDCH D, i

& (FRAR/EE M DR B2 1 BLE) B X O
JEayiR—x2 bMMEEHORIEMN 1L E) D
W CTEFLINDN, X SITHERERZOIEUED
WEALITIZ A OWFZE R R 03 72D, SHATS @
LOMKERITIEMBIC L > TRARY ., FEEHIC
BTk oEGEESIMLEEZFHITE L0
HTEETHY., BREICBOTIRLIME A X
FNERNUH—FTDEBENRY) XA 7ITRDLENS
SCHEETH D, BE M TFEB M & I 45k E
MY X7 LB 2 LEBREICREFHELTDLS
5LV HIZBNTH ZOMERITEETH D,
556 HTIX. THMEMN 2R A U e e o)Ll
EERANLTND, FO—2hRik Lk DCAP %
v NI =2 Thb, FFE IR KEK 0PI
EIITGEONBHEINICE B L TR Y., KEERITIX
REBHOFIENRABND Z L ERBRL T,
Z OREERN 5, 2011 O HAKZEFIERITIT
Wh R g LEfE L, BT H BIZBWTH
CHllE Lzl EZ2Y —N—CiE%( L TE=X —
TEHIATLEHEL, DCAP U X7 FhiAa
TR EDFHUNE Do, OIMEY A7 23
HEBdldboxy NU—2 &b EF k., 20X
v T =27 ZAniuE, HRRZBRALEEED
RIEITE 23T, gz BWTIEY 27 885 %
HLNMZHE L THERBEEITOZENTE
5o
D5 —DOHIMTEHE & LT, —ERRT
2 H B A I IR L 2 0 E 3 2 M LR 2 #R
ML TWD, AKRIMERFZ AW TR 245 L
TENEKRDOarz—hTHD JJHOP HZ2IzBW
THEE LI, WHIREMNIT & EeskE & oz,
DEEME, FEE, ERNE & 133 L
HERHBEEZHAL TS, & SIZFEWFEROY T
FEFF I RN T, IRRIR E LA ABPM CHIE L
eI & 1 FE R % T, g (=R,
WET VT I VIR) & OBEIIE R ENE DI
575 ABPM CHllE L7 UMM IE X v dik
NTHHZ EEHELNT L,
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ZOfhiz b, FEEIMLTE & ZH O KIRZE L DR #
IS 59—k —NEOMIEH. Zh
2RI Ule “RILEZMEmInE of&. X5
e R AFNE DR R X RO TR Y H—
L CHRBFEMEZRE L, 3G Rl =7
AT L%FA LTMEST — % 248835 1T KH
kU H =1 ERIE ATNP) ¥ 25 50, Z &2 FIH
L7z “WBIMEY—2” O &R ERR &
ERRALTWS, IINP ¥ 25 ATk, HelifiF
CIEIMIE, & BITIXNEIRREIRILFAE 1T & B
MIMEY —Y OHME# 2/ VR L TRIHT 2
ZEMUBETH D, ABE L CEAPIRREIC CTHT 5 I
RRY 27°F 7 ¢ —TlX. IRARREERRIL 0 FEE
WIS Btk b H Y. ITNP ZHWTHE
AEVEIT 33 ) B MEEHI IRE e IR 2 8 0 3R LA 3
T I & o~ T, HEIR IR O BB R IE A3 R
BA[REMEDS R E N TND, ITNP ZHAWTH%
P B R B 0 O R 28 oD 1 PR I 722 5 NI R %
REIzEk-THELAE—7 MMFEAET 24 FREIM
FEakkizcay ba—i4g, FBREHOMS
EEORER LOME S X N2l cEs L
Z 5o

TS ORFZERED &, AET TREMT & H
A FIMES e 7 0 — LV Z2HEL L “R—7
=7 b 24 BEME=Z Y b —L” %k T 51
TR LB T R I P i s S0 R ML A A X
v NPBIICESITH D) L. FEmfTnd. 4
. FTEM AR LU CER LT v 75—

Bt L. £ ORRZERICAEPTZ LT, X

D KVERES MEREARBTE 2 TH S 5,
(BIRERER AR SR B R FE R SR N B
R BB KRR
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JiEx ST
JEHE R Swbi
NP RE IS
L wic REBRBEARE SE AR

Jb B R 2R B E 2> H AT T 40 43 - BEE
5 30 2> OFhZE)IRALVEE. FIBURTIChIE 3 2
AR —H 2O OHRICHENEEE T, 4
i % & O oL AR BE. AL BAFZE TR R (R
WA - H&) . kB AT ke x— EHER -
JEA) . BB KPR OKSEE, JbEAEGR2EZE
T, R AR A e T I B N AL AR e
IZE LT E T, L KRR OBk 1971 4E 7
ATHY., ~7 K K1 5ERREEICEE L
W S IRIEFRAHY, 2O LD K - KRB
EFERENROMEH Y FHATL, BIAETIX
AR TH D/ HEFRAH UK BB L OB b
HA, PEPIEIL U O S 78I LAaHIT A
HBMAEA THET,

1971 4R BABE L7z db LR 2 BeiX. 1983 4RI
Rfriat v & —B, 1998 AR IC AR S L E
L. Z0t%. JLEBFZERTAIRE 100 f4E - JEEK
RIS 50 AFEORSHEO—BRLE LTHHRE S
0y 7 &AL, 2014 4£5 HIiZH R 1R, b
14 B B E~NY R— N 2H T 5 0EMEORER
BEAEEMNTERLE L (EE D, tEKHEREAR
X, 6 B & TOMBEREDSHEREF) 100 X — kL &
WO E RS, 2O I THENS 14BEE T4
ODDOERRHAE D E > ORBN S 5 IEH
I TR R TR DR RE T, KRB A
fETIX. FREHRERRE. Bafbt s 2 —. KE
WsgRke. A ERE TR T v 2 —, Hulgos

DROHEMN SRR S L TOZNE TORE %

KA R A TR R A R
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FHR2

SIHIZERIEL. IKBHEED 3 B E TOEPITHK.
WAr, BURRRIGHR. BPRBRABERE L X — D
Bevas, Mgt o 2 —BNEE S, 45
6 FEIZAEIIEERIC R LT 23 M Th R ETFiH
% —. EICU(Emergency ICU). GICU (General
ICU) . NICU (Neonatal ICU) , PICU (Pediatric ICU) ,
JAERFREEEEY X — UNEYF—v 3
oA —ERREINLTHET, 1 Er—ricix
TRICHEN TR ZRITOD BMERH 7 = AR
—AMH V., NP -2y LRI A DLEE

PIZLTINDBNDLLER>TVET (BR 2).

K EROMZ D ITET, ZOBNWDOZERNE
KA MERIT2? X 5 iciBEEREEINT
BV HISEREEAFTRET T,

ZOFWBE T v Y = 7 MTIE KR A 52
BR7Z T < BEREERRY - MR 2T S e ot
HR2FERE - LR DA L O ER. JLEK
FHRGEOLMBIE 2TV E L, BRBHEEED
RIRDHE 2 N R OME OMA - BmICAET 5%
L OMEZMBICRVMEX 57D, BRE—A—A
DOIFRBELF D F DO ILF NHET L, FrTH
FNEOMEITITR AL - B - HE - T — LEH
D 4 OOFAENT Y AL L KET D Balanced
Scorecard (BSC) Z3 A, “AMBEE D FME", “A
25 LWERME", “A2B TD5RME"ZHMEkD
FEWEROE Y a v e L, EHEOBUEL - x5
IEDOERBFICE Y 2 R PSP FE R ERERO E
AMEHLELE, WX T, &2Bnaza=r
—Y g vE#m Loy, Team STEPPS (Team

Strategies and Tools to Enhance Performance and
Patient Safety) #8A L. V—X—3 v 7 « R
o - B - A LA OB N, ala=r—
va v NTEEENTTOET, EHITILERY:
FORRCIL RS R B va e v X — [|IEHY ~EY
7= 3 UM, EEREE 2 — (KB Ky 7).,
1R - RSBt v # — & ERIE S LR A &k
WIER TR LT ARBEii 2B L E L. Th
2 &0 BT SR MR E THRIR < WIS 5 Z
LIRVRE LR Y | SR - BRI BRI L s
BOlp QRENEZH > TNET,

R EHE

Jb LK 22 R A R R AR SR, 1971 4RIT WAk
oM hsEit, 2 RH OB, 3 1%
EICIZBIE H RARE R 2R E R TH D4 EHE
RAELE, 2008 4EA HBIEE T 4 4RH & L ThARE
S EMELEREZBED THET, BAEFHtE
=3 TR 20 B, HRFHR 7 BOEF
21T BPHEREINTEY . FEERU LTS
D REERMR RIS, A v 27 U = ZEfMr 7ok
3. GICU (10 J&) . EICU (20 J&) , IVR (Interventional
Radiology) & > % —23% 0 £3, #HREIZFMIK
B 2 Hots & U CU RBP4 vk .
RA VT = TR T M. ERRESERM T
DG AT o TWET (BHE 3).

BE T & — TIHERK 12,000 #OFAli
BT TRY ., RELERREE SO L LR
OFMITAE S M EBRZToTVET, CTED
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EH3

BEFMEL X —NIZd Y. KA RHT% O
CT BAEIZIR & PR EETMNEE. FRIC
fiE 3% GICU-EICU BE D7 + v —7 v iR
ICHRHEICTEXBHHTT (BEE 4. 5). LK
BB A2 U2 - ZINUR 2 1 1 0D BN O i T A0 AR
EMABIZORE 22T 2R HiT-oTRY £95,
BAELT a—3EEIZ X D 3D WS L DK
REDFAM ATV, TREEIE 2 ORI A RHE & 4,

T4 Ay aryLEd, £kt 7y KF
MBHEMINTNDBZDHEE K OMENBIE
BITON TR Y £, LPERErIx. ARREB
KOV EE AR 2 I 9 5 GICU % JFRERRL s
WICEA L TWET, X 5T Respiratory Support
Team (RST) & Rapid Response Team (RRT) D% H)
b I FE T, RST 1395 BT DML IR B3 DRERTY
7T 2o, ENEEROHE %% 5 RRT 1
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HIEAL & 72 D AT B R AR S EL U ER L
BIZRKELEHIRLTWET, “RNLRKE, Fof
FD RRT X LFEEEA X » 7 OAFETIERNWT

LEon? XM7Y =y My 7 HMTR
BRRBET I u—F b LIt NNRDE L
RAANEE L7/F 30 A it Sy = B LAY b aY - 2t
FRIIZAT > TWET, AAPRIER B E 1T LTk
AY R — b EHO TR AR < ST RE % 8
HWOWRPFITMZTITS Z LItk v, FFROSRn
B LT AR EZ BT IR ERILTHE
9, BERURRESEINZ. 8695 20107 T UIBE D R
OEFEMIZ L LT HENTMEERE & i
MEIE < AT TWET . ffAMIC L BFon 7
FEEFIIAERRLTOINEEDZ IORHV E
T, ERIGHHECTH D omBIXREFHNiEL &
—OF < EOBITAE L. RIROSZERNITIZE D
ICBREGT FUIBNTE DV AT ANEREINT
WET,

BE - OHREENL. B E RIERIEL L IER WS
W ZRICE OB WKIRIE 2 #BKT D2 & %
FEICHEELERH I L TVET, FIHETIR
F— ARk L H A4 O REEEER 0T 7 ) — 7
4 U EFFoTWET, THITE Y AERE RSP
BWOIRWHKIRIEZETHZ ENEHLET,

TR E I D EX 2R E, ANV —T
TEIRHEMELARVOT T Xy M aitE Uik
B 72 R — MEEFEREND LS5 LTVET,
FZEIE BN B W TIXERRIF 21X D b A A LR
e L LR TRV, 7 A U IR, 39—
oy SRR 7 BT R ARER LTV ET,
IR ZET — <X, T > bR RN IREA%E T
TN O T IR I PR R . < 7 R ififE ik
EF N ERWESRE M EERREE, 7> N
BTN EANTRFRREESEER . TR T v Mgk
5% b ORBERDY ET, £, H
BOMTHEFEH & LTiX, M. BRKT. 54
2 oIy RERHv £, Alickdan
TaryXRY A 7Y ST =2 8 EMNIIC
BEISNTRY., RBOL 7Y =—3 3 > biE%
<9,

iz

BALERSRBEARE 35S Ly B LR b 1
ZIBE IR N TR . FATERF 203
U ABLEIRMNIC S AT v U R M &I, B#
6B DSEHEM: B L B A3 L LR “# e D F B
BT, IF—ELECIT, R, Bk, wHse
ZWH LTSN,
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SEHIHS
R REERRIZ B AT 7 AA T MI YV VIHBE
(FLeFry 7 R)
fa H = =F
LI NTOFHTH>RT I AAT NIV EHN

T LML B TOLESHESGRARE TO
#igr, CT <R° MRI O SHE-CHE 2k B
NDHEBINL TETW5, MY 228 L S
. BEOESSRA R OPERE 2 EXR T,
BEOWLIEZHOLAEERENTH D, Thk
T LD & 5 2REGAHOHEFHIE. XV UTEY
VRIHN (I XV T L)Y X — )L R (F
FRUE =), FTIT—)V), TuiR7+—)
72 8 O RMKEEEAER SN TE e, 2 b 0%
FNZ. S FRFEBIRERIAS R L i B A N 2
LB, R OLESCREICHA I N TV S,
LU, LRLOSERI O, 45 R D8 AHE
Fro iR RIC B 1T B N TR vh o S 12 IR E
ENTERY. R ORI D 5 VN IE R T R
DX e FR I N Tt & L 2 LB M A DO FEFT.
Lo TS, E BT, TS DAL
MR IEE WS HORIREER LTS T
b, Z O OBITIX IR -G R e 22 B
BRD N TN D,

o, 7 KLV U ZRIBEFHETH DT 7 AR
FRIVUL, INETITERBBEICBIFAANL
IR 38 & OV N TREIR 230> & OBl i % D S 1
BISHBRE STz, LA L2013 4E 6 A5,
JRIPT KB T & 2 WIX XA R N IR N ic s
HiZ D FAMCALE, REICBIT D8EiE. B O
BEBE OB OMEILIEMS Nz, 75X

FOAATII/EEIR

H:C H CHa
&

KA EERIERY (PH4.5-7.0)

“ \“ﬁ-._‘,.f‘ - ‘ ; ; - (V \"\-:T/'
1 3 N
HN— -LQQ/J HCl HN—

ToEEERDS, WIERMRARRE T TEBTEDS LI
ol ARTIX, TIZAAFT IV EHAWE
JAIFTREE T & B WX I BRI R A5 I O SR 1
DONTHEDT 5.

FIARXT NIV OFEEER

FOAATRIVR R1ITRTEHICA 3
V) EENTBTIHET, oo, BEIRER
1600:1 &7 u=Y O THETH Y, a, 7 KLF
U ¥ RN OBMM D TEHNWEFITH D Y,
a, 7 KLU UZEEY 5 R~0B oM
D B0y Ogge Olye D 3 DDV T X A T h BHERK
ENTWBE 2, WFhoy 75247 G- 7 usA
Y ENUCHIAN T RIEEZ T > T D, oy %
BT, BUE. PIALORNRTEEL & Rt
WEWrIZBA G4 %, &bz, FHICBIT 2 HEM R
b, VTP RABBIC AT T Doy, ZREEN LT
W5, SEES RTINS DR, v T R
LU VEBEN TH D EFH A LT, AR
HNHIE IR B & BRI AA% D38 K O], ff
BRREHBEBLEOMTO/ AT RLFY VD
oMtz X - THIER I SN D, T OREA
BIFVERIZIEKHBOT 7 AAF MI VU T
RENDZD, F7AAF IV OMARKITIX
ML HEARIT & A AR T & B A RENLIZ £ 5
BIRDBHITHET S, £, ZoshHiE. Rk
fitzEomElic kv imsnd ¥, —h. mHE

TOAAT I /BE

HsC H CHa
\s

— N AN ~._ CHs

{ ¥~
’ ‘ ﬂ +HCI
X

fErat: M (pH7.4)

B1 F7ZAF NIV O Gk 92 5311

* EHUR I P R B E BRSNS DR - S VeI 7 B
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i Physiology of Alpha-2 Adrenoceptors I

\ ,
Bradycardia

CL2A
Decrease

Anti-shivering

¥ Vasoconstriction  O.2B

A
A »_:'* 02A

Sedation

“X-_ Tachycardia

<7 Vasodilation
~] -

OZA

OL2ZA

LT

Analgesia

o.2B
Diuresis

\

2 FTUAATFT NIV OB T XA 7 OVERIRAL &S F Ok 2 22 531 HBED)

DF I AAT NIV VE. MEERBITHT 5
Oy A EMAL S BT MBI T &
HMAENHEZZRZ T, 0,7 RV U284
Ve S Iz X DI O BTN IE. oy R
EAHALTHILTWL EEZEXONTWDS, Ei.
o ZARMRITERIC S 0 L. FURDIRE 2D
T 2?7, o ZRMEIF. BIBENBHOT KLF
o EMEIL, B, fTEEREN, 1RV 4
WHIENZ HREE LT B,

FIARXT NI VUATIE. AR R ) A
RSN TNWD Y, FZAAF NIV VX, T
MNHERIC BT L2HERT I BTHDII VL
I VBB R X B B I AKES IR E TR O fRe
& a2 SED, FOWFL LT, EEINS
PRSI Doy, ZRE~OEZIER & BRI
(T A ba¥ A ) RITHFEET Do, ZREENL
T BDNF (Brain-derived neurotrophic factor) %
H U CREE S 2 P e 2 R 39 5 4
MEIBENTNWS (X 3),

T AAT NIV UL, BN REET
5 LFRIFRIZ, MERAMEIARE TH D &5 FLES D
HLTWS Y, EROILAIT AT ORETFTH
Y, BHOFAMR L E th D PGE M OREMR D ST

b, KOEMER DTz 6 DULE LR E O %2 81 5
TEBEELWN,

FHARAF NIV OHEHERE

F7ARAF NIV ORMERRIX, mhiEE s
0.1~1.25ug/mL IZHERE U 72 IRFIT, 1l Hh i 2% 21 i)
(T,,B) 25 2.3910.71 (mean = SD) i, 7 V 7 5 >
A (CL) 28 3547+11.95L/hr. &8 O iR &
(Vss) 1 1.54£0.983 L/kg TH D ", —J5. 2k
P (Ty00) 1359 6 2 LW IREEORWT 2
ARAF NIV UHIIT, L TN B M %
U CTHARMRRIC AT 5. FFRERERE S BB T
JFBF 7 ZAAF NIV OFEWERE I, My
JRRHIANBIE L, 7V T 52 ANRWITEHDT,
HHNERERENIEE L CTF 7 AAFT IV O
MR DNBIE S 5 Z LR B ICTFREN D, IT
HREEERE~DT I ARAFT NIV OMHAT
1%, A& O BEOIFHEREICIE U 5B OBRE &
BERM (B D Widdikd 2 ) 22845 2
ERTETH D, Koz, BHEEEERYE (7L
TF= )T T AL30mL/) IR BT
AAT NIV OB REFERE (Cmax [ & 1L
JREE]. Tmax 5K LA PR SERER ). AUCLHR
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a, receptors
D E X Direct . m:; 7 Neurons
neuroprotective effect J \ :
BDNF
Glutamate
m agonists
o, receptors
Astrocytes
Indirect neuroprotective effect
through astrocytes
3 FURAT NI VT KBRS R O ET CCHR 5 2 55 AU
DEX: dexmedetomidine, BDNF: brain-derived neurotrophic factor
# 1 FEERAMERE @ Observer’s Assessment of Alertness/Sedation Scale (3Cik 8 2> & 51 f)
FHEHTIY —
BRIt BUA | Eoxm BORE WARI7

EROOFOERICHLTESIE | R,
RI5T 5 ! =— i TSR e
HEOOROFEICHUTESA | pei@n — ESHEVREBED 4
Ri6T 3 RIS RIRTE(BO¥DFH) R
KETOERNIIFRO@BRDELIC ShohESEWn AT AT WRUEELT
HLTEETS RIEHTEN (BEHRATWVE) | BERTEEORDLLE) 3
B OO RBET HERIGT S 5l - - 2
B2 BT THERIGLAEW o i — | 1 GRLBEIR)

FENHIRE]. T8 CL. Vss)iZ. feEE#:ERE & [
WOMTH -,

FIAAFT NIV OEEBRGETEDLM
BEAYIaL—var35bE, 6ugkghr T 10
SO E G %IT 0.7ug/kghr THERHE 5
FHAUE, BeHBMA 10 2%121F 1.92ng/mL (2 23#
L. 20 2%i2i% 0.8ng/mL 124 L. 40 43I
0.6ng/mL TEHIRRE & 725, BB RRICBITS
PHICKELEINDE T 7 AATFT IV pliih
BN 0.7ng/mL ThHDH Z L aERTIE, HF:
#h58% 1.0pgkghr ITHETHZ &b AENLD
LR, 77 AAT F IV ORIMAPIREIX
0.3~1.25ng/mL TH Y. 0.4~0.8ng/mL THHIE7R
BEBELND EENTND,

F 7 ARAF IV OBRRBRERE
F7ARAF NV ORIFTFREED D VIR ISR

BN FANOULERF DR~ DN IE R 2 B & L
T, TOVAAT RI VL DHBEOFNME 2R
42 72wiz, BN I FEELEL T 52 RHE
THEMRIERR A U, RITREET FAR
WL DFAFT BT 5 i BROR R B EBIT 162 4T
HY . RKIERE T FM-CLEIZ BT 5B O 5
BERIT 119 A TH Tz, SHFFL ~LiX. OAA/S
(Observer’s Assessment of Alertness/Sedation)
Scale® (OAA/S Za7) ZHWTHMii Lz (& 1),

FAfirp & LA P OFEFIX OAA/S AT T3~4 1T
MFFSN B X 91T, T2 AATF b I UV O
B (RIARRAE - 0.4pg/kg/hr) 230 Lz, Z D8l
LWL TEGR FeERE ) CMEfR S, BFEITA
REECTHEN2 L, poEE Lo EBEN
WRE T, FAMTRMLE I BE O S LB IR
BTH D, BEDPHRE SRR L )2 HEL
RV HDEINMIL NN EMERETERVIRIZIE. U
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OAA/S Z O 751

BRICICHEET )

OAAS < 2 kX l

v DAASS = Jor 4 (DLE

l OAA/S =B DR

[ BET02ua/ke/5 % T

BEBEELL |

BRHN+5THSDHREBT 5,

0.2ug'kg! B§T
OAASS <2 DES

[ <0.2ug/kg/ BFICiA R

Rizehit

o EiEs L ASPIMEEE P
EREERST 3,

l $HEN AT
OANS =S5 00F%
[ BET07us/ka/ % THE ]
0.7ug/kg! BT
DAA/S =B ER

[ %;umur@mﬁ&%&s}

K4 F72AAF NIV EHHLZEROTFIE

AFa—2LTFrRT7+—/ 02mgkg % HilAl
B LU CHBZEIR Uiz, 75 2 REETIE. 98.1%
DOERETES 11 RO 7 uR’ 7 + — N 0% 5%
L LR, FIZAAF NIV UBTIRRARY
I B (6ug/kg/hr T 10 2[5 T 42.9%0
H1z 0.8 [Al, R A E R (Sug/kg/hr T 10 43

R 5 TA47.2% DB HIC 15 BOMHTH 722,

ZORERIZ BITKETEESNEIXY T 0%
L AF 2 — & L8 I AHRBRORS IR 7 LR L
TRV, T7AAT NIV OREMESEHIE L LT
DAMMEZER LTc. £le. AR BRICH LT

X, 7 =2 Z =)L 0.5ug/kg OHEIFE G- CHL LTz,

7B )VOFHSEIZ YT B RET 14222
[F] (meanxSD) THo7eN, T AAFT NIV YV

BETIZ04£0.7 [0 LA EIC (p<0.01) IziP» L2,

ZORERIZ, T AAT NI VORI
BRI LZbDEEZ BND,

RE AR BRI F 8 < JIEE R KERE N T O T4l
WEFDOFT 7 AAF NIV 2HBOER
PEd, ERNE I AHEESIE 7 S B RGE-EE
MHEEGABR RS Lz, 7 AAF FI V0
B0 b 3%, R N AR E & Wk
DO7v haViZ-> THRESI N, LAF2—0
TuR7F—NVOFHIZ. 7T EREET 77.3%D
BEIEE 5 BITH - 7ehs, ARHBRMYIARTRT
32% DB 0.8 |, HHAEMHANEET 20%0
BEIZOS5ME, FIVAAFRNIVUVHTHEIR
(p<0.005) D igir ot 0 B 40T, JRPFTUREE T 5
B UVIE X R T T O R ULE b O ER I T
JAATF NIV UV EMERATAIROTIEE KT, &
FHEWARA W CIIERL XL 4IZERET S0
$110~15 32 L, RHEPIE R TIER 25
DEETDH, PIHATNERZENSES Z LRESR

DR E DO TEERNT-TH DM, Bl L
EokREHEDT 7 A AT M V3 MmE
WHEZNESETHIMEEZFERITIEND
DOTHEENLETH D,

$EE D 5 D[AEI1E Aldrete Score™ TREA L. 9
UL ETHE Uz &M@ LT (F 2), W ERRBR
IZBWT, T7AAT kI Vv OffSdiks
LRIAa T B9 AL Rz BT 2 D13 LR
X, ENENT T RERFET 15 2, RAREML#
FIFET 30 2. M HAEMHARE T4 2 Th o7,
FIAAF NIV oIl EEBHOE S (19
2~2.5 ) 23R AR A BIE S TWNWDH DT,
MR EIE A HIRET B 72 HIE, FHHE T 15~30
DR F 7 ZAAF NIV Ok 52 d k4
LR EVWERBDPND,
FEA2EIWEANIE, RILE (47%) | FEIL AN (42%) |
IR (23%) . BT (12%) THh -7 Y 2 bl
a, 7 KU F U ¥ 2R AN ST Fe 3 72 BIVE A
THDo MEAGENZ, £e5-77 O BIE D 25% L4
LOMRBOKTbEFKE LT ZE/RT. 38
BHEEREM Lz, T2 AAFT IV BERT
WA 8 [/ R L e~ T B F X, 14 ThH -
Too ARIERLBIRICH L Cid, FERSCHia) »
WA ETEZ L THNTRETH D,

F7ARAF NI TV ORI I8 R R
i RIET S

KIHEE 7 1 v 7 ORIFTRIERICT 7 A X F
MUV ERRINT S L KRR T T Y 7 ORR
Bt ENIEE T Z LM bN TS 2, 20
JOFTRER SR DY N1 R S 5 HF & LT, K
iRt Th BHITHS 5 o, ZREVET) R OMHIZ)
Rz X B pisRHRHE D 43 KR B8 D Rk (B M D



142

TRERTIE 365 W25 (2015)

[A145 R J& @ Aldrete Score ik 11 7> & 5 HTZ)

~

n

METATZEENNEGHICEUC TN T EFTES=
THEEENXAGHIIELTErT N TEDL=
WThDHARMIBHGSICCL TR T EN CEh L=

IR

IFOREERE ) R LTI & h IR =

TR & I B IS T & B =
20—

falR

MEHFX=ZXF 1 AME+20%=
MEHFN—Z T4 - ME £21~49%=
MEFX—=Z 74 > ME+50%=

ik

EFEMAE

seHE:
FUsFc L iE=
ERIS=
J— LI T T Sp02>92%=
MEEA L T Sp0:>90%=
BEFEAEA L T H Sp02<90%=

QuNO=-N O=NO=N|O=N|U

&R EF 27 ZAAF NIV OPLRIER LR
ENTWD Y, RFTHIRNEEEEICRBW T, 7
I AAT NI VY ORFTIMREEEE~ DTN
OEmnTay 7 EEVHLTWSE Y, £z, F7
AAT NIV OFRFEERNGE S-S, BEET A
R RGN T 1 v 27 o JE s fi e He b e ] & 58
BT R 2 R IR S 85 Y,

HH b THBPOF 7 ZAAF NIV VI
X DB OBBEERFN LIEAZTFI) VR 92
X, FI7ZAAXAF IV EHAWEERTIE.
IEYTARLTuR T — NI L DEFBDLED
ToRHiAE & el LT, R T 1 v 7 5RH (184
3 vs. 130 43) LIEBh AR 7 1 > 7 B (200 43 vs.
165 43) . Mt inesl] OB - £ T OIRFR (277
43 vs. 131 23) WA EIZ (p<0.00001) iEE Lz, &
BHE & LT, RIROFBBIBERT 7 AATF NI Y
UHECHRHBRE & ol U THEIZ (p=0.004) &> -
oo LIAL. FOZAAFRIVVOEEIZLY,
FRE R DM R 38 X OV I E o407 72 3t B D 38 4
BRI Uo7, TRHDZ L5, T
SHETFHEFDOF 7 ZAF FI VL OEMIL,
BARICR LTl e this 23 5 72 51X, BiiOE
Zln B STl o Ptk = BE I REEL 5 2
HHZREEETH D Z ENRREN S,

HILBEARBRLBEROT 7 AAF NIV VILk
S

T AAT NIV OF TR E LT, N
855 1% Rt %5 B1) [ 4 (Endoscopic mucosal resection:
EMR) & N #8185 I N T 1) i i (Endoscopic
submucosal dissection: ESD) ¢ DIz S
oo WHREREIZRBIIDT 7V AAT NIV ICEK
ZEEERT. JRPITREE N AR OSEER & MRk O# G-
BLBASEEZAND, LEELE A< EMR -
ESD HD## TIX., 77 AAT NIV U %
6ugkg/hr @ 10 43 [ @ 9] ¥ & i £ 51 i<

0.2ug/kg/hr THEF: L7 BERED T8, 0.07mg/kg
DIXYV T AOHBIEE OBRERITHERT, AR
BEIRVEh DIES - MRS H I A7 < WHEEE
DI SEFE D T H > T2 0o WLE b O AR B IR ML i 55
FIFE (SpO) 1% T 27 A AF M IV HETIX 95%
REHAE T LI BF BB TH ol 34V T
LARETCIX 2% E CTIE T Lz, [BIE OFRI%, Wift
BICHRBETH oz, FRRIZ, T/ AAT IV
A L7 ESD X, XY T/ 1
W7 =N AN BEER & i LT AR LE
T OEE D7 <. WLEB RSN L. JBINDgE
FEROMARE DD Lz EalEshTn
%0 BRI AMHIDM O & iR L TR T H
BT AAT NIV O LI, BEEDEM:EZE
PR B2 E OISR EHEEZ AT HEED
ESD oz b HHTH D Y,

—J. RIBAN#HEMRA> EMR - ESD 128175
FOARAF NIV BB TR U ERT. A
RY TV EIXY T A OEE & BERED 7
= X = )VHRIE G O & i LT, RERE)RE
DOAREEN: & MR DIEE O S THH TR, 20
LT BHEL. IXY T4 0.05mgkg &7 =vK
=) lughkg OHEIPEE TOHE L& ik LT, #i
S & GE OHEREP SpO, DHLIRED L TH IS E
W LT DMERDH Y HERORIND DL
o TWnWb,

: R=3.0)

FIAAFT KNIV UE, MR RIZBWTCa,
ZREENLUEREZR L TRY., ZOBIMIKE
ZRETOILvarTFsva=v R A A
VT Y a = P RO SRR AR R SR R
K EFIRTH Do KT N IR N T
RMBEDOREOHEREIZBNT S, FTHAHRED
PRERAFFTX B AT, hofEER I v DA
LR, £, T RARAFT I T ORI
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IR TH D &9 Fl AT, NHESTRASCENR
TILEROBRE OB L REZHRTE D
W LIRD, T2 ARAT b IV U BXIREER
KRR T 0 > 7 RO E#%5TDH L. #f
&7y 7 REHGRE R OIEE RSN S,

FIARAFT NIV UEFEORG I EOEM S
IZHEX LD D05, ZOMHTH b ENDEIK
OB KRG =/ > TRY H 5 L HEIFHOW
T OMBE PO TH S,

X HR
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PR
sepXiris™ (8 7LV 2™
. H L
3 eic ARZYLANKUEEFT N 7 ADHELEKETE

FREIRUMLAE - IOMAEY: S 3 v 7 DT % 25%
BAOEEDZ & T, 2004 EEHERT A RS
A4 2 EbH X & Surviving Sepsis Campaign
Guideline (SSCG) 2318 S 41, 2012 4EUGTIK V23
W& N, T ORETEERNRETROUEE
FHENTNDHOD, 2014 45, SSCG THHHED
Wi TdH D WIHIRELE (early goal-directed therapy)
TIEMIMEEY 3 v 7 O FPHERE LRV &
DR Y SNtz — . AIBTIE 2013 45, HASE
FRYGIERIE S22 SSCG TIXER Y EF s hvTunizn
ARIRIREH LMWK T RIFEDOEND DG EELE &
DIBUSEREET A R4 > V2B L Tnd,
ZDOHT, SSCG TR SN TV RN I8
(B IZOWVT, M THRELET DI TET VA
F72 0 2C, BHWHESE - BTN E TV R) b DD,
YA NIAVREDAT 4 T—RREEITHIT
A RENE 2B T DRI & DS iES LS
THD2C, FNHESE - Hno T R) Lida
TV, 2014 4E7 H, Y1 A L WEREERT
% sepXiris™ (B 1) 23R R S FURR R It 7T 7
Lol ARTITZE DR & BRR BRI OV T
fEE S %,

ANG69ST [ED¥:
ANG9ST Ji& (sepXiris™) X, 727V ua=KY L -

PR T 5 AN69 JROIRKHIZR Y =F L >
A IV TREVUEZFTNREREL LEDLOT
b, ZOT LTk, AN69ST fifiix AN69 i
T UFR = VEEERSTEERTHD AV
g7 7 EAKZ v N (BERHEH - EEE G 1E3E) ik
EORIEZBAERD R TED L LI, E
FH IO B IZR 2N TS DT ANGY J
BrRNR A F VAT K D00 IS BERAE IR
HEENTWD, £z, AN ViRAERAERE KT
TI5A4 I TBZ LIz kY. 600 IU/MmE DAY
VhRa—Fg v Eh5 (X 2),

PR E A

ANGOST Jlsty % FE M LI e O e S =2 > 7
G E LIIBBRTY A A VIRERERFRD
bz Yz iz kv, EREMUE K OO E Y >
a v/ EEALTHEREE UTH itk
BARIMAIEEER DIRIRIX > Lo T, TNETO
B e N E LRSI 2. EERUL
iE e OMRIMEYES 3 v 7 BEDEHA 2oz, &
DT i Xy, EAERIE & OWULERS 2 » 7
BETBEARNL LR DETORM? S IBERB T
DZEMREBRFNETH D, FHAEIZOWTIX
— & LTe iRIZ 72 < B IRIZ X o TR 2% %
SHREMENH D D DOD, —IdDHRIL 7 AFLE &
Bbhsd,

BINEETR 1.5 m?

1.0 m?

q 0.6 m?

1 ANG69ST Ji# (sepXiris™) & H

U ERER SR B g TR R R 2
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°|...f.._§ & 73/% (BIEHE)

AT HH—

X 2

A, 754 IV

7T 4 2 I RHTIE RS E AN Y > 5,00010/L
T 1,500mL P59 5 HBENH B, Tk Dlitiak T,
HIMER N 2IHEIIET T FA4 I v FHEO RS
BASRY UBMENIZA B72WE ST, A VVERT
T 7 EAZ Y M 20mg RN A BRI K 1L
TBMMEFZIT-> TN D,
B. #iRNF ¥ > N—TOEH

ANG6IST i D F Hi-H- ool 4 PN B & 2 6B L 7z Z
s, TADOHETIEIA VAV 77 EAZ Y
M G-REEREROK 2 EH LT o TnD, &%
IR OF v o R—ngE L TLES Z &
M. AVABF 77 ERAZ Y NEHiEEES A
v EEIRM DOF ¥ 2 RN —IZ 10mg $TORE LT
59, L LRSS, 24 WA BE 2 E B 17
FELTWDZ L HIiERENT A > % 20mgh (T
HETHZ AR SN TN S,

C. BIfEH L &2t

TUIFT Uy R RRERE MR LT
WD BEEAIOWTIZEIRERE 2, B
BT O RS SN GA IR ESL I
Bt eIk U CEY R ERLE AT Z L LR
MCEIZEN TS, T 7 I DE5DNWRE
X 01LLRT. TAT I DEDWREOFMNIX
34 PITHRF EN TR Y MEIZZED b T,
REBRTIZEED BN EFLIT 34 BTN 506
S SN TSR, MRTLAE & U TiXfMER
L2391.2%, LA EHEARLN 8% TH T,
D. life-time

o v el i N E 2 BE A U MBI U TR,
BT B L. AR T o v ZHREE R
FET B 70AMIE 24 REEIZ S iekfid b2 L&
HeEEd 2 LIAMScEICilanTn s, LAk #
AR ORIRA 5. BIEEASHESED SN2 NnGE
ITIX 48 R 2 B LIZ IR A 1T > T D &4

2

= ANGOST

hE (BEMERTE)

ANGIST [l DHEIE

@ ICU ASERI CTEERILLE 5 #lOREER TiX.
ANG9ST D life-time I MEfTHRAGH% 2 RF[E TRAZE
L 7z VRERI 2 BRUNT 441 T34 34.4 £ 14 RefE (17.5
~47.5 R T, /IMAS OHETIX 35.8119.4 [FF
Mcdho7z?,

S

A. VA ML VIRERE

ANGIST fI DT Tl THIAT S L7z BRI 5R
T, WUMAE ¢ I LER il AY 36mg/dL Ll _E D IEH
(Fn 67.112.1 5, B34k 19:15) &6t 4 & LT,
1.5m? AN69ST ¢ Qb (ML i &) 100mL/min, Qd
GENr R E) 500mL/Mh,  Qf (87 ik &) 600mL/h,
PBEBESIIA AT 77 TAX Yy N THifTE
Nz, e 3 R#% <. fEfraiic kLT IL-6.
TNF-«. IL-8, IL-10. HMGB-1 iZ4&TOHET
FHEP<0.0D)ITIET LTz, HifTRiEAMEAR D E
BB ENTND DD, HEADIZ VT 52 A
(CL) f& (mL/min) 1 11.0+41.7. 35.4%13.7. 55.0
+41.7,. 21.7£17.0. 6.44%+63.6 TH -7 ¥, Eiz.
n vitro OF —Z T QbUMK =) 100mL/min.
Qf UM &) 1,000mL/h D% T HMGB-1 @
CL (mL/min) iZ. AN69ST J5i T 60.8 5.0, Polymethyl
methacrylate (PMMA) i T 23.3£8.3 5 25.8+
4.8 & AN69ST D RIFTH - 72 7,
B. P

FAEMMET APACHE I 2% 32.5+10.2 OEIE
JiE B 34 $12 ANGIST fixi © CHDF (e ) 1L i 1 54
[continuous hemodiafiltration]) Z {7 L. 28 H4
FEED 13.5% T, PHAEHFETH D 22.7% L 0 #F
LLRIFTHoT. EHiT. APACHEII T 25 A
LR, 26~30 fi, 31~35 4. 36 HLL ETEBIE
Friled Z A, 25 )5LLF & 26~30 fi TIFARR
100% (%% & T HIZE T HiZ 58.4% & 36.2%) T, 31~
35 T 66.7% (T4 20%) . 36 ALl _ET46.1%
(PHIAEAFE 53%) LEEREHN THLHHTH -
72 (B 3)¥, &% ICU T 2014 4F 10 A& AN69ST
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100 100 100

100

66.7
58.4
+=«§+ 60 53.8
it 46.1
H# 36.2
m 40
o0
(o]
20
20
5.3
0- | ]
APACHE I 26<APACHE I 31<APACHE I APACHE I
<25 <30 <35 >36
APACHE I Ra7—h 50D F Bl EFE BB ERKZICULER
Il AN69ST-CHDF trial B Zike)

X3 APACHEI 2 =27 —3l 28 A4HFR Lk 8 & — k)

82 FHBASE L. 2015 4F 1 H K £ T EGE RN
5 B (4Ef# 76 £ 7.3 1%, Mif TR APACHED 2R 27 —
21.8%3.8) D 28 HAEFHIX 100% TH o, Eit
INR S 1 13 Bl o EERBUME THEFE 7 4 EFEE
53.8%). 1= 6 4T, &4 Oliifiiio> APACHE
OAa7—1%24.9%£69 & 33.715.1 LHTHTEH
BizEr o (p=0.02)9 LHE LTS,
C. ERER

FEFZARE THIH T AN69ST [z L7z 73
mBMTH D NG ST IR R 25 A R
AN69ST-CHDF ZJiif7 L. DIC = ARDS iZ &3
527 ICUARKA4AHTHECE L, M4
TwRT Lo, /A7 RLFU»NA) & R—R
22 (DOA) DE G- B OMEZNEL Lz, i
#% 2 HH X v AN69ST-CHDF % Bl U7z, BG4
IZ NA & DOA 1T & bITETE., HIRDEML
TKDNT LV RF~ A F AL IR oTe, dayd 1Tk
% BBTERZ LS, ANGIST IRDORIHE A2 F
LTz
D. KM% PMMA & CHDF & D

YA N A FE hemofilter & L TRH%E
PMMA JEiiz & % CHDF 7S5 fiE B il s /B e ik o
IV I IRENTHDZenFHEIS TS Y,
AN69ST fix-CHDF & otz Tik. AN69ST-CHDF
DHAFE]L 73.5% TR H % PMMA-CHDF @ 49.5%
XV HERIZEBETH -7 (p<0.05), APACHET ©
JE BN 5 L. 36 L EDEERER THRIZ
AN69ST-CHDF D HEFZHE MR A o 7z (53.8% vs
22.9%. p<0.05) Z &2 b, % EIEEH TIX
ANGIST IR L WFE R TH - 72 Y,

PMX & OIE-SIT

TV RAEIUVRET A NE—THD PMX O
BREMIZ, = REFRT U HDWNET T LEE
FREICERNT Sy 2 vy 7 ThHD. BRISHENT
NWBHZY K hF U UHBER Y MIREREL L
BNz &b, =2 R U BT PMX HifT
DOHFEARET D Z LIXTER, AN69ST fFiix
TV RMFIUERRETERNWI NS, I A
R 8 12 & % EFAE CME P ME PE > 3 v 7 23
AN69ST-CHDF L& x bid, LLEns, ©
¥ KMy ORBERAEEIC X D25, ]
REH T T A & IR TF ORI EITZZE
boRNnZ &, =y R MR miffiE AR
B OBR ERBNE P o T Z LS S 9,
KRB TEREDOTY R NE Y U HIEER—
BENT TR > TORWAIR T, KRB I 2D 5
FIMAFREE OB G ERNBLENEHICITZ Y Kb
X UM L HERE LT PMX BHifTd 5 kb E
Z bbb, PMX & AN69ST EDALE-SIFIZDU
TIEEBOMETHD EEZBND, AT/ NV
7 RL U v oG REREER 2 WIEFNITIX
PMX 2> 5. Dranig&id AN69ST s & A
WAL ZBR LT 5,

Bz

O M/ B LE M S 3 v 7 O PRI AN
DIFBA R L Z OB DL EMARITHEINT
W5, AN69ST &Iz & % CHDF | &2 8E 38R D
BN SERTEDZ &b, YA M A VR
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sepXiris-CHDF (day2 -day4)

15 WEBC © 15000
e CRP _s .
10 10000
\‘ L ]
5 G ,/ » 5000
§ . g S _g PCT "
CRP(mg/dl) dayl day2 day3 day4 WBC(/u 1)
PCT(ng/ml)
ml
4000
“E D B
0 = T
-2000- - S BT SR L Ot
-4000 — niya
-6000 — min

B4 /NEEEALIERRI % % AN69ST-CHDF Hidf e 5]
NA: /7 KLU, DOA: K—,33 Y, P/F: PaO,/FIO, k. PCT: 7 &5/ k=2 (procalcitonin)
=45 (RRIcHIE) RYE T ER. WUIE GIE M) ©>0.5. BAEEFIT>2.0

BrEIC K 2L e AR Z2 P ML L LT
TRUEICHERTD2DDEEZ HND,

X HR
1) Dellinger RP, Levy MM, Rhodes A, et al:
Surviving  sepsis  campaign:  international

guidelines for management of severe sepsis and
septic shock: 2012. Crit Care Med 2013; 41:
580-637.

2) ARISE Investigators; ANZICS Clinical Trials
Group, Peake SL, Delaney A, Bailey M, et al:
Goal-directed resuscitation for patients with early
septic shock. N Engl ] Med 2014: 371(16);
1496-506.

3) HAL T RNEEZS Sepsis Registry ZES: H
AMIMIEZ #EH A KZ A >: The Japanese
Guidelines for the Management of Sepsis. H4#&rh
EE 2013; 20: 124-73.

4) Shiga H, Hirasawa H, Nishida O, et al: Continuous

cytokine-adsorbing

hemofilter in patients with septic shock: a
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5) B, FEEZ: H LW cytokine-adsorbing
hemofilter (2 7% 14 1V &, SepXiris: AN69ST) -
CHDF DOffi bk, HAENTES MR 2015; 30:
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PLEHIED TIM IZONTH LTI EED

(m%) K

JRYE I B 2 PLE I O A4 I i IR A
EEENEE570. BINCEY) REHBLET
Y, BREIZNT 5 5/NEEIEERE (minimum
inhibitory concentration; MIC) Z & & L /= % 523
ERELRD, i, BRYEFSERNCIZIEERDIRE D
EERE L L. PEHOmWBIIE D T Y 5N
T b, BARIMAPRESHEFF S RN &2
%<, PIHEEOMPREEZE=XY) > 7 LERNRL
BETLHZENLEEND, MPEEaY br—)
BARTH > TG E. BRIMEEXP 0 TR L4
OFE. THEEZETC S Z LI D8R, HiEH
O 5ITH Iz - Tidk PK-PD Bfic kS, OF
stk O, QRIVER OB Ik, Qi B O il o
3 DDOHLE D> & TDM (therapeutic drug monitoring)
BHELEENTND,

TDM DR RITIZE D& 5 PEERD Y 92

AR IR SR A TR BR B B AR L A
WL, BT 7% NRHUFSEE DI RS
HETHDHZ LOMESIN TS, HERIZIL
HIRIESHIE SN TV D DI Tk, il
EX Y MREBRDHY ., MHPREEZRE L, Z Ok
RITE SN THGRGEH 21T 5 T L TRE AR

(KRB © T.K.)

S

IR SR E W RERPIESEIIR SN TnD, Bl
£, 7703y RRPEHE (A<,
NTS=A4 v, fBR=ALP v, TIHTU,
RV, TARET YY), 7V axXFF R
ZHEE R a<sf >y, FAaFS5=)n,
FEPEEETED AR aFY — L b3
WA E DR LR > TWND,

PLEHED PK-PD N5 A =R ZOWTHZTFREN

BTN B VARV 23 IE vt 1 A B N el e W 47 3 (VA O
BT MIC L EOHEEDIRE DS MHEE L 72 D08,
HiC MIC %z RS RDNGEICH 2R
TH O, FFE X D bRERFIIZHIRERT DO
LRRATH D, N6 OREIL, b E — 27 2%
(Cpeak; Peak concentration) <> AUC (area under
the concentration-time curve: 324y il v i f& — e RS
HhiR N 72 & OB (PK) NF A —& &
MIC %z BREfT T TefalE 2 W TERT Z & 23wl B
ThV., ZOIEE% PK-PD N5 A —& LITE,

R CINH EN D PK-PD T XA —% 21X T>
MIC (time above MIC). Cpeak/MIC % 7z i Cmax/
MIC (Inhibitory Ratio) . AUC/MIC (Ratio of total
AUC to MIC) 3% % (K 1),

t>MIC (%) Coea/MIC
MICIY E DREDHERSND EBRBICRITD
fEDERSHERICT T DL CpeakICxi1 g SMICLE
— .

Concentration

t B5E

time

X1

AUC/MIC

HWAUCICXT T D
MICDLE

{hr)

R T &N 5 PK-PD "5 X —X&

RO ERLR AR - SRR



BEEINE

149

OT>MIC: ERAIRFEITIN T, B G
% MIC Lo fs AR S L D IER () OEIA
(%) &R L., Bl 2138 518 0m 23 8 IRFf] < MIC Lk
DOPRED 4 FEfFRGE L T4, T>MIC 1%
50% & 7%, T>MIC 1, EILB T 27X LRPHE
BORGIRELR>TRY, R1INBT>MIC DH
B L IR > T3,

@Cpeak/MIC F7zi% Cmax/MIC: EFIREEIZE
W, Cpeak F72i% Cmax 295 MIC DLH*K%
R L. BlziE Cpeak 28 10mg/L © MIC 7% 1mg/L
DLy, Cpeak/MIC 1X 10 & 725, Cpeak/MIC F
72iZ Cmax/MIC I Eic T 2 /7 7'V 22 RRPUE 3K
XX v RPEEORGIRE L > TS, T
I 7 ay RRPEEOHEGIZRN X, 20
TEIEARAAMN 72 R 2T Uy Bt O F8 81 2 ik
FTBHlHiz, HE 1 H 1 ERGRHERIh Ty
%, —J5C, Jiirg Blaster? 1% in vitro 3{BRIZ BV T,
A+-4372 Cpeak/MIC T - 723586, 24 FEEEH O
WG T N TETELENEZ R L.
FHHEELZEHO MIC BREWZ L2 HELTRY.
Moore 5 ¥1% 4 D DR FRER O ki % i 0T L. 90%
LI E DR R 215 121%. Cpeak/MIC 23 8~10
UELETHDZ LEHREL TS (K 2),

@AUCMIC: EHIRIBIZBITS 24 Fifld 72 v
® AUC izx94 5 MIC A2 L, #il 21X AUC
73 400mg - /L T MIC 78 2mg/L D34y, AUC/MIC

K1 BB T7I7XLRHEEOHET>MIC
Ok 1 —eaZs)

B 57 K& ERDMNE HiZ T>MIC
%L B
e TR
100 ¢
90 | | min

03]
(@]

Response rate (%)
-.4
(@]

3 3

<2 2-4 4-6 6-8 8-10 10<
Cpeak / MIC ratio

K2 4 >OEKRR) 55 5 Cpeak/MIC
LHRE
GM,TOB, AMK ; n=236

1X 200 L7225, AUCMIC IRy a< A v o
sk L e 5 THY . Moise & Y13 EIITEIERK
oh X AUCMIC =350, & 2% 1Y 3l < i
AUC/MIC=400 IZBWT, X v Bz E OmER
BOLNBZ LERELTRY., BE. Nraw
A4 v OREHEMIX AUC/MIC=400 &SN T
5 (X 3).

PIEHZ G T2EE8I121F. ZNENohiEH
ICHEE L &5 PK-PD 5 X —REZEKT D
ZEMNEBETHY., TDM REHINE5E5121F
Bl SN FIEIC RSB 5RFZT 5.

& TDM NS EORIMDZ 1 XV 5 L BRNESR
ZONWTHZTFEWN

BRIMABA > MIPUEE O A IRE & HRhk - %
2t OBRICE > TERY ., HE5EBPLDOX
AIVZRREANE L TERRETRMNTDZ &
PHERIND, EHIRELIZ—HICHRS L3
wmEHMENE L < RoTRRBE /R L. M iRE
DOERMIL L, —EDORE L ~JVITEE LT IRE
THY. KR 4~5 5 TEFIRED 95%FLIE
ICHET D, EHRETRILAHEE NS DI,
M rp R b e a3 SRR AFE U34S, sl
Rz B, BRILKA > MER/ANRIZL., &5
R EMEIC R D Z B TH B,

O7 I/ 7V avy REIEE : 7 /7Y =
v RRPUEFEI Cpeak & Ctrough (F%5-1if 30 73 LA
P)D 2 KAV bORIMBKHEL 725, BHREIE
HRF TR TG 2 HH ORINA A HET
HD(GEHINE), Cpeak 12 HZM ORI,
Ctrough IXB#HMEDIRIE L 12 5,

TI Y 3y RRVIEHED Cpeak 13 4B
M 1R E SN TR Y., —#&IiT 30 23 (20~40
N EIFRHE) TEEEZTV. AWK THR. i
30 i L7 RS CTRILT 5. A TEH
Cmax (maximum concentration: # & Il HERE) &

PRTALR I IR E DS B WMIEZ RT3, ZDRIT

100 -
AUC,/MIC <400 (n = 16)
80 -
g
£ &
2 AUC,/MIC 2400 (n = 18)
g 404
£
o
20 -
0 T T 1
0 10 20 30

Trealment day
K3 AUC/MIC=400 & HIHRE2eka R
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#£2 /7 I/ 7V a3y NREEEOBZEMARE GOk 5 —HKZ)
sk BRILAA > b EUEE i R
Coeak 20 (15~25) mg/L
P ST YA & BT IN pea 3~5mg/L (72 & <A ¥ v O IE*Hik)

Ctrough <Img/L

N Cpeak 56~64mg/L
A ad Ctrough <4mg/L

RS Cpeak 15~20mg/L

PRETEPN

¢ iad Ctrough <Img/L

*E: Infective endocarditis; JE&ZLM: B O PIIBLZE

5

R

28

Rate of nephrotoxicity
RO RS

O_
9% <10
me/L

10~
15meg/L 20me/L me/L<

16~ 20

Vancomycin trough level (mg/L)
4 b 7RENEREREER CCHk6 X FIHNZE) | MEORIZ4 >ORR DI SO RERT

R4 B2, Cmax IFHEEE 24T
KLU TWRNZ & SRR T ER OBRIMLIXEIR
FIZHEMECTH V. BRI OFILHIGE iz K &=
BNRNSGYXEH5 2528056 Cmaxid7T X/ 7Y
a3y RRPIEHO TDM IZE L TWi., £z,
7 X/ 7Y ay RRPEHITIEE 100%3 K i
et v, RN B EHIIEA~DHL Y IAZHE D E,
JRANE ERIfENTIX, 72 Z) 3y RRPUE
R T A V) — Nl S e g e KT
7o, MNEE 2 —EL FITR T EE5Z &M
B ERBLOTRIICEETH D, FOD,
BEXMMETFTLTWAZ LA2HERTIEHWT
Ctrough ORIMZTT5, %7 I/ 7Y a2y K&H
E3DHEE Cpeak, Ctrough #® 2 LT, »
vE ATy OGO N K (Infective
endocarditis; IE) DI B W T, EHAETOHE
RizB I 5HFEHNRE2MFELEREGETHY, HEE
I AR EE A,

QRva<A Ty Rra<f ¥ UidEERE
EFBFICBNT, 55k 3 HHORILA W EE
THY, Ctrough ZEMT 5 GEFHIRRE), N2
<AV OEMMEDOIRE L 725 PK-PD /RF A —
&% AUC/MIC=400 TH 523, AUC oBEHIZIX

BRORA >~ P ORMABETH Y, BKICEIT S
AUC ORI #EEMES . —J AUC & Ctrough
WX HBEMERR D 5N %5 . Ctrough %
AUC/MIC OREBHEREEL T D Z LRI TY
%%,

Ny a< ALy Ctrough @ HEEMIZ 10~
20mg/L TH B, N a<A 5N 10mg/L Ll ED
IRIE 2RI 72T 72 7200 BN, MRSA Oiff
JAEERIRE LNy 3 <A 3 2 O R a e i M o3
KR LY a<A vy oS Pk k
(Vancomycin Intermediate S. aureus; VISA) DIFFE
ThD. BRMIZIE, VISA ¥k% 1012 1 Lk
B ATE heteroresistant VISA (WVISA) DIFELEH R E
MINTEBY., hVISA BMRIRED NN a< A v
IZHREE SN D & VISA GBI S, RS/
B EBREINTND, FTz 20mg/L 2B %72
WET D01, BRSO AER LA HE L
TW%. B 41z Ctrough JEEIRBIE HEREREE FE 4L
HKOBGRERT Y IR EHERE RS O
AR 23w < 72 0 L #7Z Ctrough>20mg/L CHEZE
THdDZ Lrnbhrd,

B MUECB BE 28, Iids. A B2 R Wi R sk
fiE. [E OBEITIZRIFZREEKRN R ZRD bl
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15~20mg/L 25H#ESE S 528 O iR A 4 JHfH
U EOBAIIZBHLEOY 273 M43z &
HIEIN Y BHEBEDE = ) ¥ F R T
WRRE, ZThHDY AT 25 F 2 TORERH
NHETH D,

®Ffars=r: F4ar7=ix 3 Mk
DOW§RZ 7R L. &M o3 100 BEE< 12
B, ERIRETORIMEZIT > B E, K
SEIREEN RTINS Z L3 D, F DD ERIR

ERTT, RERTOENT LA2MRT D720,

#5546 4 H H T Ctrough 28135 Z & A3HE
TINTWD FEEHFIREE)

TA a7 Z =2 ® Ctrough O HEEIZIZ R 372
a U RFELNTWARWASEMFEIL 156~
30mg/L ZHEE LTV D ¥ AEFEL L Mg &
DEAFRTIX Ctrough 28 40~60mg/L LL_Eiz BT
B RE R O I MR AME . T HEREREE 2 & & D
Bl M NG SN TWD, £/, TAaST7=r
EFAIRIBICEET D £ Tt 2345 2 &
NHBTa—F 1 25 K= (ARG &) MR
HENRFNI RS0, £, v—F 4 7R
— X T1H 2B 21T > ek ORI R0 %
T 2GEITIE. AT OFSEET I R A3 KR
ENDAREMER D D e, H&E G5 18 I
ML ER%E LT BAT 5 BN D 5,
PO —F 1 7 F—X L TDM 217 5 B&
DOER R TT

JRIHERIRICB W TR, PLERISEHS»ITH R
BEIZET D EBNETHD. 74 7/T7="
SR HERERTERF DO N a~< A VU BEHIIBWT

FEFIRE~OELEN LB AZB X TLE S 72,

HMEFF G B CTHRIEZ B LT E . SRR T
EXRWZ L RS, DX D RGARHEIKYE
THRiZmpPEE 2 ERIEREWE&ICiEe —
FA VT R—=AHANWDZ ENNETHDH, Bk
MRIOHEIETH > TDH, BHEEDK N IcEbH S
T OG- RN G3 5. BARRIZIEIAN
vawA v RBEFMHIIRIERE S LT 16~
20mg/kg NHETH V| BERERGEIZRB W TIX 25
~30mgkg #5935, TA 27 T=IZBNT
FHEOPOL Y a ARREINTRY., (WH
12mg/kg X2, 2~3 HH 12mgkgx1] ® (HIH - 2

HH 10mg/kgx2, 3 HH 12mg/kgx1]) %2345
naTnsd,

0—5 4 27 R—=XORICBRMBZ T35
B MR G R OMETIZ AWz, IdRE s
BEETHH-TH, Z0OH%, HEAARONDZ &
BHY ., RAETH 1A LI I A R O B R
WLETH D,

SCHR

1 =M8EEE: JIEHEOPK/PDF—X 7 v 7. HIK:
=G T —A; 2007. p.18 (—iFekZE)

2) Blaser J, Stone BB, Groner MC, et al: Comparative
study with enoxacin and netilmicin in a
pharmacodynamic model to determine importance
of ratio of antibiotic peak concentration to MIC for
bactericidal activity and emergence of resistance.
Antimicrob Agents Chemother 1987; 31: 1054-60.

3) Moore RD, Lietman PS, Smith CR: Clinical
response to aminoglycoside therapy: importance
of the ratio of peak concentration to minimal
inhibitory concentration. ] Infect Dis 1987; 155:
93-9.

4) Moise-Broder PA, Forrest A, Birmingham MC, et
al: Pharmacodynamics of vancomycin and other
antimicrobials in patients with Staphylococcus
aureus lower respiratory tract infections. Clin
Pharmacokinet 2004; 43: 925-42.

5) HARLZARE SRR TDM H A1 KT A U14E
REES M FUEHE TDM B A RZ 1 . &k
4, 2012.

6) van Hal SJ, Paterson DL, Lodise TP: Systematic
review and meta-analysis of vancomycin-induced
nephrotoxicity associated with dosing schedules
that maintain troughs between 15 and 20
milligrams per liter. Antimicrob Agents
Chemother 2013; 57: 734-44.

7) Nakayama H, Echizen H, Tanaka M, et al.
Reduced vancomycin clearance despite unchanged
creatinine clearance in patients treated with
vancomycin for longer than 4 weeks. Ther Drug
Monit 2008; 30(1) : 103-7.
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LIRE S
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55545

RN S
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LRSE S
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H AR R 2SI
o Hl
A%, BABRHMERZS ML, ¥ TiX Japan Society of Circulation Control in

Medicine (JSCCM) & Zild 5,
AeZ, FlBFEBERZRERTEXIZEL,

HiIR L O3
ARERNF. WIEIGER OFRTIHERE S J ORRIER OB - HIfZR & OIS ZE » < 2 EBNE 28

LCEZOESICHMT S Z E2HNET S,

A2 BIFZOHNZZRITT DD, ROFHEETH,

1. HOOW HAIEERHIMEEE 2L - AN ES LT DA% 24 1 ML BT 5.
2. BT OMOTITY OFELT

3. WA DOBRFEMIA & D3 1 ITEE)

4. Zofth, FEI3LOHMNEZRTT DD HERFE

=

=

LOREIFRO AFEFHET S,
D IE 2 B ASOHMIZEFR L, FiEORTEMAT D IEME IZsEsE
HESEH ALOHMIZBELTEENOH - TMHANT, RESERBRESLITHA 241
X oHEE A2, HEHA, BEEHAORER T RATRAMINE, HEENEIET 5,
3. BYMSE ALOHMIZEFL. A20MERRICH W E2HETIESBEUNOMANER
AT, FREDSBEMATDIE
4. HELXE A20BMNWICERT S IERXBUNOMANE RIZFET, $IRM X TEFHAMA 2175
#
ELHERRIENSEIZ. 2BHAINZED D EZAI2X., 2BEEMALZRTNIER SR,
HELZBRUOHEBEAEEIZ. 2EEMDDZ 2B LRV, BOXTIXW1 25 EHhRH - T
BB LR,
LBIIROGEICEOEKER S, 2B, RGEETH L ELBIZRBEERKZ R L BRITRE
BOBKEZRRT D,
1. BADOHLEEARXBHRITRTHRZ L X,
2. SLEOMADE LT 3EU LR ER Rl L&,
3. YUBKREPHCERIIRETH DB L & &,
4, REOXHZEEHEOT. ERARXOEMNIIK T 517400 T, ZOMIEY R FERIH D LH
HAEWHE LR E X,

NN e

& H

ALizkoBEEEZBL.,
1. HFEE14

2. 2HR14

3. HEETA4

4. EiH2 4

5. FmEE T4

6. FHERHE14

BB O5EHE &A1

1. HERIHRESDOWRREIC L > THEOH R HBET S,

2. FrEFx, HE2HICXAHELZT. HERBTMT S,
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3. FEHIX. HELOWREART, HEREPRET S, R, BEFHI2EER2HF R LN
TER0,

4, HHEE, HERICEREOMLIIZIEL L. FEZLIF 2RV,

5. B RIL. B 2 Ak AHiEEZI), HESTRET S,

6. HEREILX. HEEREMNT S, FHIX3ELE L. BERZUIT RN,

7. HE EEBIVCHZEOEHIIEHREOEANLL SEBROEMRAK THETLE TS,

MR E I EIC X > GRH SN R B OMEINX, BiEE £23BUEE OBEHM L35,

B10% HEOWNE

1. HERZX, AL2REFL., HELSLZHEML TEBLEIITT 5,

LB, HIEAEZRER L. EEFEHARE, 22T 5.

3. X, 2OEEMNIRIEAEAT D, ERHMEOMBORITEEA L., BaARE A2
KT 5. WOThH, BHEICH L THEOHEZRD, RAEDOZEE L OMEDRI O %
THIENTXS,

4. FEREIZ. FEARERXERHK L. 20BERERHAFK®RT D,

. BBREZ. A20FEB 2N TS,

6. REIZXEHNE TS, EL, ZOWEETOOICETLIEAOZHNETEHZ ENT
x5,

1 1% FREORDEHE. BXOEH

. OPARIR. MBEMAEEZEY, HEATEEL, AREASTRAL. RRTHET 5.

. ERRIR. M RERE T D,

. FARR. AREASRIVRADEE LR,

EAEOENT14£E35,

[\

(@}

I CR O

FoE fan HERXBIOH#HASR

124 RMRJUMELIRFHEL. EXEBIOCAERAZ > THRSh, BHEESHEL. 2RRN
IR LS. RIRHEE OB E D > T 5,

1 3% WREHRIEINPAKL. BERSTEL. PRRVHERLRD.
HERRIZ, FREERICHE L. BEROEFICIVRAZERD LA TED,
A HRIFER B OBLEE O Z D - THRILT D,

145 RSB LOHIGRERT. HERRX0ORRERTHES NS,

1545 HFERXT. BF ERBIUOHREREZD > THRT S, HFRESLELROEEITHIE
L. HFERPERLRD, HFERXFHFEDOI D2 OMEEZ S > THRIL L, ERIHUEE O
WL E D > TT O, HERXOHRFITONTIE, EFEEER L, HE LB ER R OGS

ITRRSHRICRLAAE T D
165 HERPHEMEILFIRBEOLEZ. BR AR, HIFER% O CICHFRERE Y
AR DR RAHET D,

F1 75 HERZ RBITOLETIST. HREIBIHHOZESRELRET DI LN TE S, BH
RIFBEHERXOMEZHR T, HFERPEMT D,

1 845% HFILZ AERIIMTLIATORE. ZERCHKE L. RBIBEL TERZEB~NDZ L5 T
2.

wewm & it

W19% ARORTHEER, FE4A L ANLBES AL AETLTS,
PRI LAMEIA T RICHE 1L, RS EFRL. EFORRERT, Mls,
HERD L ORROKRERS.

W2 0% ALOREITL. FRW. BNEBLULORONAZ S >THTS,

B2 1% ARRADERIIHICED .
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wHrE oM
2 2% ARANL, HFERXBLUOFHBRORERZSCITRARDERER THRIET D ENTE D,

2 3%

Al
1%

25

3%
LIRS

55545

ZORANE. 1999 45 A 16 H2 b 173 5.

RERI
ZOREZ. HAPGERFIME AR OREKST 6 RICHESE, ZORXRORXEORBITH LLERE
HZED D,
FHRXBITROBEFITED DBV &T 5.
1. Hi= 441 15,000 H
2. IExEA  4F#10,000 M
3. BhaH —H 50,000 M
4. HERE RUPOMAZLEL LRV,
KREM, FEORPICARERITLER LIS ETH > T, AREITBREE ORXEITLH
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