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1) Kishi T: Regulation of sympathetic nervous system
by nitric oxide and oxidative stress in the rostral
ventrolateral medulla: 2012 Academic Conference

Award from the Japanese Society of Hypertension.

Hypertens Res 2013; 36: 845-51.
2) Kishi T, Hirooka Y, Kimura Y, et al: Increased

reactive oxygen species in rostral ventrolateral
medulla contribute to neural mechanisms of
hypertension

in stroke—prone spontaneously

hypertensive rats. Circulation 2004; 109: 2357—

62.

3) Isegawa K, Hirooka Y, Katsuki M, et al: Targeting

4)

deletion of astrocyte—specific angiotensin II type 1
receptors improves prognosis after myocardial

infarction. Am J Physiol Heart Circ Physiol 2014;
307: H1448-H1455.

Katsuki M, Hirooka Y, Kishi T, Sunagawa K:
Decreased proportion of Foxp3+CD4+ regulatory
T cells contributes to the development of
hypertension in genetically hypertensive rat. ]
Hypertens 2015; 33: 773-83.
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tempol (2,2,6,6-tetramethyl-4-piperidinol-N-oxyl)
1 iEVERR 5 7E (reactive oxygen species, ROS) %[
ETHHGRREOME TH D, T EEIRN
#5352 L TRALE LY 7 ) VAR E (redox
signaling) 25 B ik X 51T B IE 95288 % 15 % 1ILE
Z v b (Wistar-Kyoto rats, WKY) & /& lliL £ H 285
$iEZ > I (spontaneously hypertensive rats, SHR)
ECH# Lz Vo ABFRRIBIZIB W T, BIIRIEK
FRZ TMESEALT D & G 3 AR i )
ML L, REARIEE BT D LI ESEAL
51 LWOHAL—TRIEEEEEZ LTS, £

DI, FWEGITR T DIMEDIRE T & &

S E BRI O LA RITHE R L Tl 125 2
H 2 Te0h, Fl SEIRLES G O FRRICER
L CTRIRAPFRIE B O AL 2 A L TR I
EEASEIOPEXBIT D2 L3 L. [k
1T, WG 5 3 B ARG B) DAL & T
L&, HEWHMREENTRAIZVER] U TG
BB R G2 oo, FE g RIER
U T E DOZEAL &4 U C R IANIT 38 & AR I B
EEALSEIOPERBITHZ LI3HLV. 20D
X 5 e A RS B e iz, FHBIRIEESZ A 2
PRIEERZN O AEE L. JEZRBITND 5 L2 AE
BIZHETE 2N — 7 EBRREZ AW, FEEIR
DJE A F1(60~180 mmHg) {2 k3 2 32 R ARG H)
ERIMTEDINE ZHJIE L, A JE — 33 AR )
BEARD> & BINRE B Al =5 DM %, s IEARRTE
B — (R I BR AR 2> & BRI B SRR =5 DR %
EREIL L., LT, tempol OiFfRMN S (30
mg/kg #IHI#E5-+30 mg/kg/h Rk s BBIRE
RS DR 8 X OKRM IT 5 2 % 8% 1~
Teo FEho. WK & AR 2 W — 1 ki g
B SRR KR 2 T B S 028 Ak % 7
Rz P SEHTRRK EL BRI S OB i R
B LR OREATRIND,

BN — 7 EEBROFEE, tempol D#E-1X WKY i
BN TDH SHR 1T T HR = oD Ji &4 PR 4 i
INU. ANEZR T e & & OAZ BEARRIE B D1 N

ZHH Uz, —77. tempol 51X WKY 2B
TARMDOAMNBRICIFEA L EEL S X2
Mo, SHR IZBWTIIARWE %2 5 (I E
) 12284 £ 872, WKY Tl tempol #-5- CE)fE A
MEIE 14.6%E T L., T OEAT IS OZEALT
IEIEHH TE 7z, SHR Tl tempol #5-TEI/E S
METX 9.4% KT Lieos, kS OBALE 1 2 & 18
L7z & E1 5.6% DT KM= OEALZ T &2 &
L7c L 1T 32%DIKTF &5 2 LR ST,
Z DX 5722 kiE, tempol & EEEIZEITWSN
ROS A /NS v 3-carbamoylproxyl Ok
NG TIEAR BN T,

A3 AT B A AR TR 2> B multifiber activity &
LCidskd % & &, FERBEA OMEIX B & fh
ROBEMBBESCHRROKS R EDRELZT
% OT, R TR BN 2 ik 2 Z i3 L
Vo ZZ T, MHRETEWT 3 hexamethonium % #¢5-
L7ZRETa, 7 LTV RN H#
phenylephrine % BFERIICHIEZG L & X Dk
MEDIE R LT, RBEARREE) 2 ERE L
72 Z A, WKY & SHR oAM= EHLES iz
AR AR TR B — AR I B AR 1R FIE R — AR i
P Uiz ¥ B 1 I IERERE ORI B 2 A
W T B IR S R X 2 7R g AT ATRR IS Bl i
D 0% ZFiA% LT 3% hexamethonium %% 45 L7z
#BDI) AR THD, WKY IZ8BIF5 tempol
50z X i o2k (RERR OhfR vs 73
FROBRAR) 2> HF % T, BALEILY 7V ARER
TEH MLEBI PN 3BT b G 12 3 IR AR v
BAEMEE50IcBEERBEHEZR LTS
LEZ b5, SHR TR W TIZibiEy 7
IBEDNT AR, BAEA N L 2SR
(REFOIIFR vs 5K AFRDOUIFR) 38 K OARM M
(REMOER vs 2L AEHR O ERR) 1T & MLE DRk
K& 7222, B SMED EFRITIZPHRES 0FE
BREWVWEEZ BND, DL EOFERIX. X%
fh) & LTIl EREEDS SHR O X 5 28R BRI AT
NTHDZ L HEMNITD, LarL, SILEDRKNR

*ENLIEBR AR IFZE & o & — TEBREREHIfER
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B 1 AR tempol #-5- 8BRS STTATHR KN B 504
WKY: Wistar-Kyoto rats, SHR: spontaneously hypertensive rats, Hifg: HE=,
R AR, AL BIIRES S OB S, BEEHR: WKY @ tempol #5655,
A WKY @ tempol #:-5-, #752#1: SHR @ tempol #5-1i, % &f#: SHR @

tempol #¢-5-H1,

FLIRICHED Z e, A ORIMEET V%
W TEIIR S DB XU R HT 2470 AR D
AL & KR H DAL D E B 5 A FEILE D AN O
EHTHDON, T, HADOHEM LG LI L
XICHS ERWMERED X S b RTHh
ZPSMIT LTV Z A, RIS < il E
HRIBICBERD L EZOND. £ K1ITBWVT,
SHR TIXREMREIGENC & 572 21K N O 4 HA
HHITH B 5, tempol 25 LT b AR
MBI OR/MEIZIZEA EEIL L oTc, ZDZ
LB, BALRIC Y Z I AR IR S SRR
DR ERAMPFIE BN I H VB LN &
DR ST, FREERTSE & 13T, Iz E
F3 2 389 T BRI B AT IE AR AT 1k D 3 SR AR AR 7
e NP5 b0EMHATIUE. b5 LEIRMIC
SHR O#EIfESMEE NF b & PRlS D,
ZD XD BRIEYMNBGFIET D0 E 5 DTS5 %O
RHETH D,

X

1) Kawada T, Sata Y, Shimizu S, et al: Effects of
tempol on baroreflex neural arc versus peripheral
arc in normotensive and spontaneously hyper-
tensive rats. Am ] Physiol Regul Integr Comp
Physiol 2015; 308: R957-64.

2) Sato T, Kawada T, Inagaki M, et al: New analytic
framework for understanding sympathetic baroreflex
control of arterial pressure. Am ] Physiol 1999;
276: H2251-61.

3) Sata Y, Kawada T, Shimizu S, et al: Predominant
role of neural arc in sympathetic baroreflex reset-
ting of spontaneously hypertensive rats. Circ J
2015; 79: 592-9.
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FRIE A ML A L%, WEMERRERROTEA & 2T
ST D PRI RS & DN S5 o 2 A3 kAE L2k
BaETET Y, ImEmEEIT. ke~ n Ty
— V72 Y b OFIBLOIE . 15 N BRI EReF
TR B b EAEIND, PTHA—IN—FF
v RiZ, W@ fbk#E. E Redr I 0 h 000
FxTFA NTA Mg 8RR ER T O[T K
LB ETHRETHD Y,

M4 BE)NTDRA—R—FF > REEA#T &
LT, BIEETOE ZARFESRHLNZR > TN
5, $hbb, SharvRYT7, vrutFiHF
F—E¥RLVURF T~ F—+¥, NADPH 4 F X —
¥, FHUFUFHFIH—BE X OREER L IREE
DO—RILEBHEAKEETH D Y. 2D 5 H, NADH
& 5 WENADPH %3 L3 LR TR TH
% NADPH # % & —¥i%. GlEHE LTRA—8
—F XY REEETDZOMOEARKT & R
Y, A=NR—FF Y KELEDAXRY ¥ J A NTH

. ZOkD. BHERBEHINTWDMEN A
—R=FFY REEATI=AXLTHD Y, i,
M THBLL TS NADPH 4 F 2 & —+¥iTi.
NOX1. NOX2, NOX4, NOX5 & 4 DDH¥7 & A
THRHY. BBEICETEHELXA—NR—FFT K%
LTS (K 1), NOX1 & NOX2 1%, iEHEibd 5
721z Rac-1. p47phox 72 & Oy 7 2= v
FSABETH D, NOX4 id, WML ST
5LV RERD Y. FERITEERL K % PR
THZERSENEEND Y, NOX5 X, By
LRIFMER S 0 | IR N I O A7
1359,
INETOMRIZEY . A= "—FF v Ridig
L3R TC SO IT B U 72 M N & 77 A5 % 5
ERITZENHLNCR 0T, TEMEEEFEREIL.
AF v F ¥ RABERROEIL, X7 ) VgD
DVTRIEFRBLEN L. MEREME O E.
7RIV A, HEER IO, AEHHE. %

NADP*  NADPH

v

1 l

R TAEML
HpREYJaiz=y bE

iR AL

BriRs 147

Mgy Jai=y b B

MAKTHEICEMEE | Ca? {R¥FHE

BRIEKREEE

X1 55 I FEET 545 NADPH %3 8 —¥ %739 OCEk © L 0 —#ekss) .

* R RER - ERBRL 7 R %
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A D-glucose (20 mmol/L )

D D-glucose (20 mmol/L)
+ Apocynin (1 mmol/L)

B L-glucose (20 mmol/L)

E D-glucose (20 mmol/L)
+ Tiron (10 mmol/L)

Er

C D-glucose (20 mmol/L )
+ LY294002 (10°mol/L)

D-glucose (20 mmol/L)

L-glucose (20 mmol/L)

D-glucose + LY294002 (10-°mol/L)
D-glucose + Apocynin (1 mmol/L)
D-glucose + Tiron (10 mmol/L)

AENE0

-
4]

10

Relative Fluorescence

<

X 2 WEIEE D-7 K78 (255 mM ; D-glucose [20 mM] 1%, D-7 K g [5.5 mM] &
HIEHR 7 L7 AT 20 mM ZB0EA Lz D 0) 2R EREE N RHFEBIIR~ 1 ReRRE%
L7z OMENA—R—FF ¥ NRtEERT, A——FF > Kidk RKezFo 0T
FORLEEENTND A—R—FF T RA VX —THBT R =T 1 B UL,
R D-7 KB LD MENA——F %Y FL~v EF2Mf Le Gk ¥ & v —

) o

Bm P, M IPHER & O SOS 2 HIE L TR v,

FIIE, BERIE. A4, BINAFERD 2 VI
FNE TR &Rk A 7200 L I3 B IRF D I 93 48 D J A
CRELBESELTWS 7,

KFERRE L b ML Bz 31 % NADPH &
F VR —BiEHILICONWT ORI ZLLRIZZT 5,
t MRS ET X4 T 0107
M)~ 4 KL EREET 5 L. fifaEy 7 2=y
r NOX2 3 X% p22phox. @Y7 2=v k
p40phox. p47phox B XU\ p67phox DIEHEE K
29, £, WEbRER b % &R (25.5
mM) ~ 1 FFfl@#E T2 L. Mgy 72=> b
p47phox B X O Rac-1 @i~ 7 v —k X v
F42 2R 2. £/, LAAIZE MILETO
NOX4 3 X O p67phox & > 7 SEHL 2 BN S H,
NYHA ©F 5 A0 E A——FF 2 RL )L
AR DD Z 5. MG FRTH TOA——
FEy REAICXEDBIEA ML AZ, b b
WRRIZEG LTS boExbNE 0, —F,
AR BRI DALFAET D NOX5 23, Bk
OFEWRFMTRET D b TRy Y,
ZDZ EiE. A= "—FFT RpEAIZ L DEIEA
h L ZOBIFE, T b D bAEIRE DR

HREICKE S HRT 2l fetk 2R3 %,

b MO NADPH # % o & —BiEtAb 21 5
R A b L RT3 2 BB SE D E ] b 1k &
B SRTR > TETWD, b MILAENEHITEA~
FHEOEALELR10'M) 2 1 2% T2 &M
AN DA —=R—FF RL"UUREIL, Z v b
KR TIEZ OBL41Z pd7phox FEBL DRI K %4 -
TWie ™, b M ToOHRILEHE (66%) WAL, E
&IV Bl2 At X Vb HRES AT A 2 H
Z B S, MENEBRELIR NS5 Z Ll
Lo Y, REYATA LIET v NE#k
TNOX1 ZiFMALT 2 Z &nMmbhTRY ¥, &
DOz Lix, HRglbZE#EN e ML T NADPH %%
U —VIEMALEAE S BBIE A ML AR AE DR A
272 5 Rett e R 35, £V 7T (1.15-
2.3%) ZHH e M 1 RREERT S &, ki
WAz R 7 R8s (22.5 mM) B4 2z & B 1M
BEBHNA—RR—FF L KLV BRI E,
RIRET Rofic X RSN 7 AF ¢
FT X B IMERERE 2 S5 ¥ (K 3),
BOBERBHEO—2 L LTHEASR TS L
&Y — AN IR PRS2 A R v TS,
[IRRIZ v LB 1T L 0 R & A 7 IS 1 W A+
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—{— D-glucose (20 mmol/L)

—{— D-glucose (20 mmol/L)

—&— [soflurane (1.15%) + D-glucose (20 mmol/L) —@— Isoflurane (2.3%) + D-glucose (20 mmol/L)

+ gn9lds-tat {(10° mol/L)

—®— [soflurane (2.3%) + D-glucose (20 mmol/L)

i & YR A8

207
#
2207
401

-607]

% Change in Tension

 —

n=6 *

_801 * m
*

Isoflurane (2.3%) + D-glucose (20 mmol/L)
201

=207

407 I

60

*
*
=807
n==6
[ ] ] ] ] 1

% Change in Tension
*

B
W
=
L

=100 T T T T T T

-8 7.5 -7 -6.5 -6 -5.5 -5
Leveromakalim (log mol/L)

i -100 T
-8 =7.5 -7 6.5 -6 5.5 -5
Levcromakalim (log mol/L)

K 3 WEkRER MREEIIRTOLRZ v<h U ARBE#ENC L5 AEERREZ R,
AV I7NT (115 B XV 2.3%) IXRmIRE D—7 Kokt (2 & A& ThE I &k
BRI A TR R MR A M o o S (ZEX) . NOX2 FHEESE gp9lds—tat 2B L THENLL Lk
DYEAR SIS DR 2 b 72y o Tz (K SR 1Y & 0 —#ekZ) .

PUGEIEDLN, FOERIZA——FF T il
IZXV DT HbENDZ ERRBENTND 9,
Fiz. bbb OEDONZ T, NADPH 4%
X —ViEibic X > THEEASIN A —1R—FF
YRLRXEE RTATIVBRERRFTSE A—=R
—FX T RCE->TRIBLESY T AT ¥RV
AT D METRKN 2 08 S § 5 2 L85
PR THWD RIS RHERT — %),

DL EDORFEAS RIZ. A——FF 2 RL L]
MABEILA P ATHRELLEE MILEREDO T
BRI IC Bk 2 Wl REtE 2" LT b, L
L. ZDEMNZRFTESCHRNEFIT OV TIEAR
W72 53 % <. SHBOMIERRTZN S,

X B

1) Kinoshita H: Effect of oxidative stress on vascular
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36 BT VR Y Y A3 TR{EA L R LIEEGIHE )

4. DARIZBI S5 ERARE LBILX L RADBRE

I

AL BFITB O CHEB AR X322
JRED—DTH U, EBMZREMEIT IUR N T
EPBMBBENZ L HHMOLNTNWD Y, B A RE
K RZBET DR I3 A TH D0, LDHREE &
e DMEER K U B R BIRREE A A e R EE R A3 E
A RE R L TnWDd EEZBRTVWS Y, &
NE TIZODALRIT B D8 8T 1 2 B
INTWD, BT — R, B
O R, T RIRRMED A & Fxif 72 T RIRRME
oM, I hay KU T7TEOWD. HiFEHMe L T
HD?, INOLOEKBREEZRMNTDEE, I b
ay KU THEREREE & & 0 X7 B - R OARE
D2 2nrhdED, ZhETIZZIRSD
DTSRRI TEY, 2 hay R 7R
Hl# ok AMPK, Sirtl, PGC-1 oY 7)1
LEZ BN, INBDOY T F VAT ERTRRHET S
fbLbBEbo>TNE Y, —h, YV R_IEK -5
fi#ix. Akt, p70S6K iz X % & hk% & MuRF1,

//F%bzpFU7&ﬁﬁt
y BREBRHIEL BN
/ \

{

AMPK 11
sirt1 11

Oxidative
Typel

BRHRT

UK HR*

Atroginl 12 X BMEZRDNT v AREETH S ¥,
LA L7223 6, AT 55 ki Eow OFE
RRBEFFIC OV TIEH ST SN TR,

F9. RAIIODAREBEFITRN T, EHHAGE
DIERETH 2 Ik m B HRBINESMET U, IS
AR M VA —THIE L iiilam g (g
R = L X — RS OFRED DML Tn 3
ZEERUILMTLEY, £, kEREEIE
A s R XA RICHBE L, & Biz, Ik
DOBBRILIEE D — T —CHDFARNNE Y —
JVIE SR E (TBARS) & 3 i i 35 18 HUE 05
NaIERE E B RICHBEN D o2, Z ORI, DR
& B H OEBH A RE K I IE A N L
ZIRBD o TV AIREME S R/ STz,

Z T, EORRHET THERSH R E SR Z D0
EPHOLPCT D01, BRGREEZRTIET
NEVER LTz, DARZIZBWTREE X OO
FiCHEmMT 57 Y47y M(Ang D) i2iEH

*eHEE R E R B AR - BN RN R
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1.2 1 OVehicle OAng [T
g 1.0 4 oL 1 * J; _T_
= 5
2 o] ¥ %
g O
S o6
&
g 0.4
&
e
2 0.2 1
z
T 00
< Ccs Complex I Complex ITT
Whale cell Mitochondria

[2]

Vehicle Ang 11

Typella Typel Typelll

Work ()
=
<

Vehicle AngII

K2 7yUFFryy N85I XD R
CS; 7 = & ke, Complex I, SIII; B EREAMA L SII. Work; #EH#)ic X 2138

LT, EB%E1T-72 %, AngII(1000 ng/kg/min) %
ez 4 i~ A~ B Lic & 2 A, NiE
KO Nay Y 7R (7 = B EhEE AT
M. BHSEREAGWRE) SMETF L, TRIRHED
WD - MRt 7e b SRk sEigE s hvie (K
2A, B). £, AERBRBEMIERZ -7 (K
20), ZNLHOEHEEOFERLE LT, FAE
BIRE AME R L7z (K 2D) . [FIRfIC. Bi& A m
DT RN =Y ABHKBEEILA b L ADTTHEHR
B Sh, ODARLEETHIKMIZBE S TnS
—HOE ARG B B SNz, Ang ITHl#IZ X
DEKmBILA L A0 JTiEIciZ. NAD(P)H
oxidase R > TNB Z L RF BN TNB T2,
Nox2 R~ 7 ZAZHNWTHEBEOERZIT -T2,
Nox2 R~ ATlZ Ang I Ik > TH[&ERZ &
NI B OZFEMENRME SN, 2 har R
T BRI OT R b= AR S e o Tz,
BRBIT, DHHEBRLOAZET VT AN
TeEBREITo T, L. BAIXZOET TN
TA VA VPRI CERBOA R Y
TN EESHEL L. NAD (P) H oxidase Hi3k®

BRAGIRIEA ML ARTTHET 5 Z LA LT 9,

X 51z, NAD (P) H oxidase OfifileL =2 « 7
VE TV ROMENC X 5T T b O
FENRIHD b, o, Angll oz >a L
SURKEEN LTERENEETH D Z E0A

SNBESITRY ., BRADEFAICRIT DEKT
Bl 7u L = BBEboTNENE S ek
HLE?, DALEFLOBKRGICBN T L
SUZRROZ VR BRI L., Ak Ang 1T
DG HEIBIEA ML AR Uz, e =05
BRERDOT A XTF Refh3 25 L. LiisER
DARBET NV THREINEKTOA L AY v
OFNVEERRE L, LEBR-ST, el =
V= u L=V SRR TV BN Ui Ang
I O & ERAERILA N L ADBRDARIZBIT 5
BRI EF ICEER R E 2 R LTz,

ZORIZ. ZTHWETIZOAREIT BT B 0 [
EVEFY U SIZBIEA NV AREETHD Z
L EHE LT E M, I R b R TR
ARV ABEbSTWBZ L EWPLMT L,
I, BRI IZ BT D Ang Il OBINZ A Lics
FEAERAL A B L A, 5 Sl BB A A %
RizLTnws tEXHND,

3 HR
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peak exercise oxygen consumption for optimal
timing of cardiac transplantation in ambulatory
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2) Okita K, Kinugawa S, Tsutsui H: Exercise intol-
erance in chronic heart failure-skeletal muscle
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Transcatheter Aortic Valve Implantation (TAVI) ®
HUR &Rk
—HAANIZHE L7z TAVI—

B ®

®E

KBRS BRAE IR 2 iIE, DU oo,

N EH A gold standard & 72> Tz, 0D
FAE o T R T & B R K OV BR R & 15
TW2S, EiE - high risk BHIZBW T, FAff
WD LIIAREE SN THWREBELLEE
E$25LEbNTVD, Z£Z T, 2002 FEX VS
T — T VKB IR R XA AR (transcatheter
aortic valve implantation, TAVI) 23FfPRE A X4,
ZIETIZH 10 JTBILL EORERNZ Z O T4l 25 M
frante. KITIE. 2009 4RIk A 03— H %
JifT L. 2013 4F 10 A X W Edward SAPIEN XT 238
TREND L 51T oTz, ZDH% 2000 FlLL ED
SEBIN L RITHfT ENTNBD. TeREMEED/NS N
HARNEF OEIEHIRA D © . 5% 25
FHEZIFNITHESE T D 03 H 5 LRI, BHAR
NZHELTZH LT AL ZAORAREAZER
th & DRFOLERDH B,

X oic

KEWRFIRAE I, 75 L LD 4.6%I1T38IET
5 EShh, e & DIz ZFOMEZIRET
HD. ZOEENT, TEIRBFBIET B E TILEWE
R D 5 L Ebiv, — BRSBTS L.
75% D HBEIT 3ELINIT LT 5 Al T2
THARDERTH 5,

AHA guideline Tl BIE. KEJARSE#L (AVR)
BRERFPIRAE DIRIEIT B 1T B gold standard T
HY. ZOET TR LSS, — BRIz 30
HEINE L HKIE 4% N T, EMED RIFTH
ZD 1,z>o

LarL. miidE. BERNAIEIHEEZ T T 58
HiXx. ZOREMIZ X NTREHN 23200 5

B

RWEE B 72 < 720, Bach BiT XU, BIFEA
T E B 2 220 T 2 B OIRIE FERLE O
BAEM, FEil, EERMRTADHE. Wi quality of
life (QOL) DK N DAL LIl L ) i z=i) T
WRWOREIRTH D Y, 2% 0, KB THiH
QOL ZEF S HRWRRARIBEIN T,
FIZT. BT —F VIR RE Z A 24
(transcatheter aortic valve implantation, TAVI) 23
2002 fE ¥ Thtift Evfz, TAVI X, Z D&
BEMEIZ K 0 . AVR FAR A ] BERE S EAE R fiEdR %
H%% high risk BEFITH LT, BERIICZDHE
INZE IR C& To. BUE. Bekzdhtaiz 10 J7fFIEL
LoEITZ offiRsfrbi. ZoffiRizxd 5
MXHBEELTND Y,

T2 BAR N & Bk N DR D25 138 TR &
<. REMRFER S FEERICHANZ/DNE V. Z Rk
BN TR 208 IS 2 Rk 07 — X i2fii - T
TAVI ZHifT35Z Lix., MDD TEWY R 724
HSHREMERH V. HAME @ TAVL 263 2 )k
BT L EBHETH D,

ZFZTHR, BAIZBWT TAVI 2% hifT
T5DIT. ZOBRERA, & HITITRKA~D
BB NERS,

BIEDOT AR

HAEHRIZBWOTIE, 2013 48 10 A IR B ER
S 7z Edwards SAPIEN XT Transcatheter Heart
Valve (Edwards Lifesciences, USA) 23, ME— @ TAVI
T NA A TH B, E 7z CoreValve ReValving System
(Medtronic Inc, Minneapolis, MN, USA) iZ 2015 4E
3 HIZHEFAREZHB TR BRAIICRBRERIND
ZLThHAH, BUIEHIKIGER T TH D DM Lotus
Valve System (Boston Scientific Inc., MA, USA) T
HD. S HILABREIKIGRSAT Tl 5 kg

CRBRR SRR R 2 R TERE (RAR TR BR dR P
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M3 BT R4 ARBREKD B

ZZ T, R 3 F AL RO THEANT N
Tz,
A. Edwards SAPIEN XT

ZDFTNARFX7 e & A7 E LTDr. Cribier
HMED _RIF 2002 fFiCFER S L. BHIGRE D 7
RENBIREEZPDTND Y,

SAPIEN System 1%, ") — U HEBRBEIZAS > K &
H AL DRICY AT A TH D, IV
DREPRBERE/L VX VT AT N
Iz THEZE L. AKALIHIZLEE & LT Therma Fix
B L 7e b DERWZ 3FEMBEATH Y., a1
M7 ABZFY M(ZL—2) IR TSR
TWND, S OICKREIRESS & OBEERERD.
JAPR% 2 PR 5 7 DI PET B cuff 37 L — A
THIZRESE SN TWVWD, HARIREBASINZEST D
SAPIEN XT E7 /U TIEHEEBIRA scallop shape
Ly, ARAAER LIZIEFR—ICRZR SN, #
YA X1 23mm. 26mm O 2 FEIIZ TRENRFr i
£ 21mm~25mm F THILFEE & 72 > TV DA,
AAEFIZ 20mm B O 29mm R RNEA S b & Bb
N3, 41 SAPIEN 3 (X 1) TX 5725 low profile
At & OX perivalvular leakage FBh > AT A0S A X
. B KB7 e —FHAY AT AE -7 %D
3 ZEBRHEDE AT ATERICEHATH S,
Z DY A5 AL rapid pacing ZHE LT B, &
RF[H1C balloon #HLARTHZ L L LT, & KH)
WRIEIRICHEEEEST D Z LB TE D,
B. CoreValve

CoreValve ReValving System 1%, H CHEIERI A
TV N EEERREMAEDELY AT LTH D,
FIXTZLE6 E— AW TIER I N 3ESR
+2h— FOREE L 72 > TR Y., nitinol BLRF
NMZHERS STV D, FRENRMRRIBIR &2 R0 A
v MERIX. FEA & inflow portion, constrained
portion, outflow portion &IEEI., FhEN
5 radial force ZFpOZ & THROMEE, FEFH

A
I.‘ =
5. \
l.

4
i&

\

Wakh 13 kO BRI Y 22 fitting 2 D72 H L
TWnWb, ZDF A AL outflow portion 23_EfT K
BIRIZ fitting T B AERH 5 Z L 5 BT KREIR
ORROFBIRNHE LD D08, self-expandable
device Td 5 & [z, SAPIEN system & DK &
RHELSATH D, SO EITIE 18F Delivery
Catheter System with AcuTrak Stability Layer %
W, BRRBEEIRT 7 v —F & dutsiz, #Z84E N E)
Ik, RKEIRT 7 12 —F b 17 % 5 HOILRE S %
g > < 0 RT3V AT A LR T
5

C. Lotus valve

Lotus X&)k A5 A (Boston Scientific Inc.,
USA) i%. 2013 iz CE ~— 27 # U5 LTz, R
#4815 (controlled mechanical expansion) & FEEH
BFVTFIVT 4 —DHDMEGFRIR TR 2H
THRNT—T NVEEN AR TH S,

HAE 23mm (18F) . 25mm. 27mm (k{2 20F) ® 3
MOV A KBRS V. KEIRAEREE 20mm~
27mm FTHIGTRETH D, TDY AT AT
FEHERFT Y ANY =L AT MRS TEY.,
WRTITRE IR — VR T NA A% W THEES
ER AT Y MUY £ 2 T & R348 i
T&E 5D,

Lotus Valve /%, % 3 KE)NRFAPPAZERAL T OB
OPIAEIE X 0 FposBARARERE L. IR DR % i
INRITTE Do Ele— WA ZFET Y NY
— VAT AN 2 Z L3 TE, FHEMBEN
ANEEBRGE XM E THOHRE GRS E
HLTW5, FRCHETHHIT rapid pacing %
HLBOWORRKRERFETHD. MM

(TETT 4T« =] BWAT 2 S OIHITE
DT HBNRTRY., ZOVATAZEYBED
TAVI IZBWTHRHFETH D perileak % T T
B LEZLNTWS, Z OWHEREIX Edwards #10D
RMT RA R TH D SAPIEN 3 (ZHEERIT TEA
SNTRY., EHICHFATHDLI LEXBND,

L

1 Edwards SAPIEN 3 Trasncatheter Heart Valve (Edwards Lifesciences, USA)
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ks AT A O ER 2 1I27R”d . 3D
7 OLNEREED LS TH V. nitinol BLOFEIR
L =AY TS5 Tnd, XAER~—
H—WBY AT LOHRRIBICH D ¥ AT LDE
FNZZ T E ST 7« = ABEBEIPNLTEY,
REYRF e 22 ERAL D ™ W] 72 K1 D FR ] 2 B 6D T
e PR A B <IEE AR T 5.

Lotus Y A5 A& HEEREHEO—D L LT,

¥ AT K OHLERIKED & Fr O BHPARBE A @) < 72
Wb, WESRBER > TRY Y 3 =0 FORBD
BERITZ D Z &0 55, controlled me-
chanical expansion & FREI 5 Z QLR FRIL, N
N—HBREL S S HOHREL & S AR Y . T A
FADIEEZMEDOEDOEEITD - VY LR
WKITZDZ EMBERDOAY v hTH D,

e, BEBICLT a—72 8 TR

HHENTZY., VBRYY 3V BSBRBERIEAE R EICIE.

2L—L
FAF /=LY, 220D
IMEZHTH, E I
(XK I EhREL . BRI EY
IZIEZRRU/AAVIILIZE
URE R ®Icovrahs,

ZETT47—
HKYHL A ERY H—H
*—rDRA XM, HEE
D FRE)RDER/IR
2z B,

X

RSP S AT B B BRI E T 58 A I PRI L
THEMEZEEL. O THETFHEITZADZ
CIFERRMICEROD DENERREEX D, v —
FV hDw -y 7 EEALOMNMNMIDO X 578w v ¥
VAR LBERENTEY . i RETH
VRV Y a gL 2->Tn5 (K 3).
D. kERFT AR

Edwards. Medtronic #iZ U, %< D&t TTF
WA RV AT LOYEE, S HIZIFHLNT A A
OB BIEFHICENALE — NTHATND,
SAPIEN 1ZH#RIZ cuff D& 5 SAPIEN3 239 — 1 v
N T AY ATIEFICFE A S 7Y N —
AT LB FHEED LW, PO cuff A3 perileak
ZHOD THAIEDLZENTE, TS APA X
HRORNESDHDEBRINTEXLI2HENTED LD
annulus rupture OFEMRME DAL Z LR TE
b,

D85
FAFI—LBD/ s
LEEHRMSMRENS,
KYILDETEZRD
WA MHESIZEIZEY
BEEE zouvIEhD,

333
LD, HREE
L= DS —k
LYFROBEYY 0E,
ZRFMIRETNT
Lo,

HFLATLPRABICEEL, @S
DR A=V TOMHAT 5.

2 Lotus Valve : fp DR

Buckle

Post

K 3 LotusValve: @ v ¥ 7 A Hh =X A



174

TEBREIE %5 36 % 5 35 (2015)

% 7z CoreValve Evolut R 25k TIZEA SN T
W5 (B 4), BLESHENPRP - TeGE, FHE
F, S HIZIFVRY Y 3> TE, ZOH#IR DI
RKENTWD, ZDOFNA AL supra—annular
position D7z, /NI BREEFITHT S valve in
valve [T L TH, +HTHIRTE B RIFRAPT
H5.

Lotus Valve 2B LU TiZ, IFE & 0 gL KER
R RRICEIR IG5 Z L 2 HM E LT 21mm
E O 29mm OEINYA XN PTH D, T
YRY —3 2T AHRBIED 18F A~ & 14F IZHiRAL
SN, WHRORBEBIREL 5.5mm F THND T
ELWVI,

F OO wRMAT N4 A L LT, ACURATE
(SYMETIS, Switzerland) . JenaValve (JenaValve Inc.,

Germany) 3 bt v 7 R L7825 Tnwd, ACURATE
1% trans—apical approach (TA) H®D ¥ A5 AT self-
expanding type & UL CEA I, ZD% trans-
femoral approach(TF) /1 ® ¥ X 5 A TH 5
ACURATE neo/TF (B 5) %3 CE ~— 7 %247z, Z
@ TF system 1% 18F T 0 . KFRERASHI H A
NZIEENRLF VN, & 512 ACURATE TA 731
A% low profile {LFTBHHMNHPRKR TS, £k
JenaValve (K 6) iIX KENkF%E 7V » 7T 5V AT
Lir b, RERFAFEA I HHEHATTRETH D .
9"CIT trans-apical > A5 A Tid CE <~ — 7 #Hif5
LTRY. TAVI O @RS SITIER S & &
bbb, Z O JenaValve b trans—femoral ¥ A5 A
BEREAINOOH Y, 4% CE ~— 7 20
THTHA9,

Evolut R Valve Details

5 ACURATE neo/TF system
(SYMETIS, Switzerland)

Redesigned Outflow

Reduced height (10mm),
reshaped for improved fit,
especially in angulated
anatomy

6 JenaValve (JenaValve Inc., Germany)
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% DMz b Direct Flow (Direct Flow Medical
Inc., USA) 3 X OV HLT valve (Heart Leaflet Tech-
nologies Inc., USA) . St. Jude Valve (St. Jude Medical
Inc., USA) 72 ERF TIZEFRIEH S o205 b |
AEHINLTWD,

HAIZRB 1 % TAVI 5

SAPIEN T CoreValve T3, FH LI 1% 95%
BT, BEOFSCTIHME 30 HEINARFEN
93-95% & RAFICH MM 2R L TRY *. TN
A ZADYRRIZE Y & 5RDEH DI EXED D,

2013 4 10 H2» 5D HARITB T SREFIEIL.
2000 i % 2015 45 Tl % 7., BILE 60 LL_E Ot
T TAVI {508 S, fifrEnTnd, HA
TOLYARN) —=F=FTiL, 77/ e —Fi3RbE
BIRT 71 —F 03 %R &2 <. KEEENAR DH
WHANZBOTEEAN R R LR > TS, )
DI S THgA DIFEE (T 1 7 & —) O[T
BT, &5 LTHRMENRT 7 v —F [ EAR
DERLCORALEHREDEZ DN TS, N
NTHAXE LTI HAIIZIZ 20,23, 26, 29mm
L AFEHOT NA AP A R ERBDTNDMN, HA
TIX 23mm T8 AH 65% &b i < FEV Tl 26
mm 734 AN 33% TH o To. —MRINTERCK TiX,
26mm, 29mm BFRHTENWZ La2EX DL, HA
N3N BRI 22T S /NS WA ER T X 5,

ZORAHIZ. 30 HAETHENRRA L 14% T,
WTF =2 R 10%EETH D LB D L.
O»TRMETH D, TITEEICLEMEEEEL,
FEB] 2 HEITEIR UCE ik & TR 5%
TiolEBbihvd, L LABHEICRBNTIX. 7
JYANTT NN 1%, 1EHREE 5.8%, ik
2.2%, MfEZE 1.2%., OEZIL 0.9%7% E L01E0
LRRIZO T D AHHENRED HIL TN D,

WHETIE. 2009 4 10 H X v Z offikz2EA
L. 2015 4E 7 J1 £ Tz 288 Bl DB IT TAVI %247
- 7z (SAPIEN: 234, CoreValve: 28, ACURATE: 24,
Lotus: 2) . Edwards SAPIEN234 D], [FH R4l
D 27 Bl ERRI LTz 207 1> SAPIEN SEf]IZ
WZOWTHET S, 77 u—F|L retrograde
(tansfemoral approach, TF) %% 107 5. antegrade
(transapical approach, TA) 23 100 ] T&H - 7z, H4Bt
T transfemoral approach DR EEMEL, KRS
IRASHINEG ST LK T D23, KBRS shaggy
ThD, BODTHIBL TS, X 5ITITKREIRSE
A3k < horizontal TéH 5. MAC 25 TF Tl K
LEZONDr—ARETH D,

SER AR 82.9 mET. &MEAS 134 B(64.7%) .
body surface area (BSA) 1301 ¥ ¥y 1.43m* & JE

WITINS Do Te, MTTABE L7 EBARE B2 87
% (42.4%) . COPD (severe) 9 4 (4.6%) . JHFREZ 5
(2.4%). AT aA NMEAEH 21(10.1%) . logistic
EuroSCORE 1% 24.7 L i TH V. TA & TF TH
BERRDRP o T, MTBESERAFLE L
TiX. KBRS IEH E 7413 50.6mmHg T, fH
HFZ 0.67cm?> TH V., TA & TF THEDMEITH
DI T,

fER & LTIX, 30 HAELEA 3 il (1.5%) . ARt
A5 B (2.4%) TZND TA, TF THEA %R
WIRh o Te. SEEITAMRER 116 2 TR &2#& T T
X, IL3UM TR THRE TE e FhEDH TF O
FiDTEAE) o ATERIREZEIT 4 B (1.9%) . flite~<—
A A= —H AL 16 1 (7.7%) 128D, WFICH
RMEZRDRP T, FADERIE L Hi% QOL
DR L LTS HE~OBEIIMD T, iz
BeLTDOUNE Y REZLE L LIRA o T, TAVI
IFNE QOL 2% & SR WRIRERIRLE XD &
Bbhd, &5I244H1T TA 85.5%. TF 90.5% /
14E. TA 76.2%. TF 70.3%/2 4 L Wit A s
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The future perspective of transcather aortic valve implantation

Toru Kuratani, MD, PhD*

*Department of Minimally Invasive Cardiovascular Medicine, Osaka University Graduate School of Medicine

Aortic valve replacement is still mass invasive for
the elderly and high risk patients, so minimally

invasive surgical techniques are necessary with
new hybrid team. Transcatheter aortic valve
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implantation (TAVI) has been performed in over

100,000 cases for high risk patients across the globe.

In our institution, we have performed TAVI over
300 cases with SAPIEN XT, CoreValve, Symetis
ACURATE and Lotus valve since 2009. And the
hybrid team with cardiologists, radiologists,
co—medicals, and cardiovascular surgeons was
established from the beginning of TAVI. We have
achieved excellent early and mid—-term results until

Keywords :
implantation

now. As the next step, we need new generation
TAVI devices that are suitable for the anatomy and
body surface area of Japanese patients. The
fantastic outcomes may be attributed to our hybrid
heart team and the next generation devices.
Although durability assessment is absolutely
imperative, TAVI would be a good alternative to
open surgeries within the next decade.

Aortic valve stenosis, Aortic valve replacement, Transcatheter aortic valve

(CircCont 36: 171~178, 2015)
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Sevoflurane-Nitrous Oxide Anesthesia Attenuates
the Heart Rate Response to
Intravenous Isoproterenol Infusion

Takehito Sato, MD*, Takashi Horiguchi, MD*,
Toshiaki Nishikawa, MD*

Summary

We studied the effects of sevoflurane-N,O
anesthesia on isoproterenol-induced heart rate
(HR) changes. Twenty-six patients (ASA class I,
23-46 y) were assigned to two groups. The control
group (n=13) received no sevoflurane and no N,O.
Patients in the sevoflurane-N,O group (n=13)
received 5% sevoflurane and 67% N,O in oxygen.
After tracheal intubation with rocuronium, anes-
thesia was maintained with an end-tidal sevoflurane
concentration of 1.5%, together with 67% N,O in
oxygen. Mechanical ventilation was performed to
maintain EtCO, at 35 mmHg. After 15 min, all
patients in both groups received intravenous isopro-
terenol at incremental infusion rates (2.5, 5, 7.5, 10,
12.5, 15, 17.5, and 20 ng/kg/min for 2 min at each
infusion rate), until HR increased by more than 20
beats/min from baseline values. At the end of each
infusion period, hemodynamic data were collected.
Though there were no significant differences bet-
ween the groups with respect to age and sex distri-
bution, basal HR (before isoproterenol infusion) was
significantly higher in the sevoflurane group than
the control group. The HR responses to isoprote-
renol at 2.5, 5.0, and 7.5 ng/kg/min were attenuated
in the sevoflurane-N,O group as compared to the
control group (0 = 2vs. 2 = 3,3 = 4vs. 9 = 4, and
6 += 5 vs. 14 + 4 beats/min, respectively; mean +
SD, P<0.05 between groups). During isoproterenol
infusion at 17.5 ng/kg/min, HR increased by more
than 20 beats/min in all patients in the control group,
but only in 7 (54%) patients in the sevoflurane
group (P<0.0001). These results suggest that a
higher isoproterenol infusion rate may be required

for the treatment of bradycardia or heart block in
patients under sevoflurane-N,0 anesthesia as
compared to awake patients.

Key words; Anesthetics, sevoflurane, nitrous oxide,
heart, heart rate, isoproterenol

Introduction

Bradycardia and complete atrioventricular block
have been reported during sevoflurane anesthesia
in patients with hypertension and impaired cardiac
conduction'®. A pS-adrenergic agonist, such as
isoproterenol, may be required in certain patients
under sevoflurane-N,O anesthesia for the treatment
of mild or transient episodes of heart block that do
not require pacemaker therapy. Although isopro-
terenol is one of the alternative drugs to be con-
sidered for the treatment of adult bradycardia
according to the American Heart Association ad-
vanced cardiac life support protocol ¥, the situation
in patients during general anesthesia is different
from that during advanced cardiac life support.

Beta—adrenergic-mediated chronotropic responses
to bolus epidural test dose injection of isoproterenol
during sevoflurane anesthesia have been studied *7.
However, the different methods of isoproterenol
administration, i.e., bolus injection versus conti-
nuous infusion, seem to cause variable hemo-
dynamic responses, because vagal activity increases
during continuous intravenous infusion of isopro-
terenol *¥. Also, no clinical investigations have
systematically proved the rate-related hemo-
dynamic interaction between continuous isopro-
terenol infusion and sevoflurane-N,O anesthesia in
humans.

*Department of Anesthesia and Intensive Care Medicine, Akita University Graduate School of Medicine, Akita, Japan
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Hence, we compared the heart rate (HR) res-
ponse to intravenous (IV) isoproterenol infusion in
awake patients with that in sevoflurane-N,O
anesthetized patients, and evaluated the hemo-
dynamic interaction between sevoflurane-N,O and
IV isoproterenol according to its infusion rate.

Methods

Twenty-six adult patients aged between 23 and 46
years, American Society of Anesthesiologists
physical class 1, undergoing a variety of general
surgical procedures, were studied. The study
protocol was approved by our local ethics com-
mittee and written informed consent was obtained
from all patients. Patients with a history of cardio-
vascular disorders, diabetes, disorders known to
affect autonomic function, and those taking medi-
cations known to affect cardiovascular function were
excluded. All patients received 20 mg famotidine
(H,-blocker) orally as preanesthetic medication 90
min before arrival at the operating room.

On arrival at the operating room, a 20-gauge
intravenous cannula was inserted and lactated
Ringer’s solution was administered at a rate of 10
ml/kg/h throughout the study. A standard lead II
electrocardiography (ECG) and automated blood pres-
sure (BP) cuff (Dynascope, DS-5300, Fukuda Denshi
Co., Ltd., Tokyo, Japan) were applied on the contra-
lateral arm. HR was determined as the average
value over 4-sec intervals, as recorded on the ECG
monitor, and mean BP was determined with oscillo-
metric method.

The patients were randomly assigned to two groups.

Patients in the control group (n=13) received no
anesthetic medication and hence, remained awake
during the study. On the other hand, patients in the
sevoflurane-N,O group received 1% sevoflurane
after an initial inhalation of 67% N,O in oxygen by
mask. After 5 breaths, the patients received 3% and
5% sevoflurane during spontaneous ventilation.
Tracheal intubation was facilitated with IV rocuro-
nium 0.6 mg/kg, and anesthesia was maintained
with an end-tidal sevoflurane concentration of 1.5%
and 67% N,O in oxygen. Patients were mechanically
ventilated to maintain their end-tidal carbon dioxide
concentration at approximately 35 mmHg.

After attainment of a stable hemodynamic state,
obtained by lying quietly for 15 minutes on the
operating table in the awake control group and 15
minutes after tracheal intubation in the sevoflurane
group, all patients in both groups received IV
isoproterenol (Nikkenkagaku Co., Ltd., Tokyo, Japan)

at incremental infusion rates (2.5, 5, 7.5, 10, 12.5, 15,
17.5, and 20 ng/kg/min for 2 min at each infusion
rate) with a controlled infusion pump (model
TE-312, Terumo Co., Ltd., Tokyo, Japan), until HR
increased by more than 20 beats/min (bpm) from
baseline values obtained during stable conditions
before isoproterenol injection. The isoproterenol
chloride solution was diluted with normal saline in a
con- centration of 4 ug/ml. HR and BP were
measured at 2-min intervals at the end of each
infusion period, while ECG was monitored
continuously. Values of HR and BP at the end of
each infusion period were recorded and subjected to
data analyses, since HR responses in all patients
reached a plateau 1-2 min following the start of
each isoproterenol infusion rate. According to the
study protocol, if systolic BP was less than 80
mmHg, 5 mg of ephedrine was given, and 0.5 mg of
atropine was given for rescue treatment when HR
was less than 50 bpm. The patient was then
excluded from subsequent data analysis. No surgical
stimulation was allowed during the study period.
Changes in HR were plotted for isoproterenol
infusion rates of 2.5, 5.0, and 7.5 ng/kg/min. We
estimated each patient’s chrono- tropic dose
required to increase their HR by >20 bpm (CD,,) by
logarithmic  interpolation  between the two
neighboring isoproterenol infusion rates. The
cumulative percentage of patients in whom the HR
increased by more than 20 bpm was also plotted
against the isoproterenol infusion rate. The data are
expressed as mean*SD, whereas CD,, values are
expressed as mean (95% confidence interval). Stu-
dent’s t-test was used for comparisons between the
groups. Correlation coefficients between baseline
HRs and the increase in HR at each isoproterenol
infusion rate were calculated by the method of least
squares. Differences in the mean CD,, values
between groups were analyzed using the unpaired
Student’s #-test with logarithmic transformation.
Testing for significance in the incidence of positive
HR responses after isoproterenol infusion between
the two groups was accomplished by chi-square
analysis. Results were considered statistically sig-
nificant if P values were <0.05.

Results

There were no significant differences between
the groups with respect to age, weight, and height
(Table 1). Systolic BP remained above 80 mmHg
and HR above 50 bpm in all patients. There were no
significant differences between the groups in HR
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before anesthesia. HR values remained unchanged
after induction of anesthesia in the sevoflurane
group. Basal HR (before isoproterenol infusion) was
significantly higher in the sevoflurane group than
the control group. Systolic, diastolic, and mean BP
values decreased significantly after induction of
anesthesia in the sevoflurane group (Table 2).

The changes in HR after isoproterenol infusion
were significantly less in sevoflurane-N,O anes-
thetized patients than in awake control patients; the
increases in HR at isoproterenol infusion rates of
2.5, 5.0, and 7.5 ng/kg/min were 0£2 vs. 2+3,3+4
vs. 9£4, and 65 vs. 141+ 4 bpm in the sevoflurane
and control awake groups, respectively (P<0.05
between groups, Fig.1). However, there was no
significant relationship between baseline HR and
increases in HR at each isoproterenol infusion rate.
The mean CD,, was 12 (10-13) ng/kg/min in the
awake patients and 16 (13-19) ng/kg/min in the
sevoflurane-anesthetized patients (Fig. 2). When
isoproterenol was infused at a rate of 17.5 ng/kg/min,
HR increased by more than 20 bpm in all patients in
the control group, but in only 7 of 13 patients (54%)
in the sevoflurane group (P< 0.0001 vs. the control
group, Fig. 3).

Although systolic, diastolic, and mean BPs

remained unchanged at isoproterenol infusion rates
of 2.5 ng/kg/min in the control group, diastolic and
mean BPs decreased significantly in the sevoflurane
group, as compared with baseline values. At an
isoproterenol infusion rate of 5.0 ng/kg/min, there
were significant decreases in diastolic BP from
baseline in the control group, and significant decreases
in systolic and diastolic BPs from baseline in the
sevoflurane group. At an isoproterenol infusion rate
of 7.5 ng/kg/min, significant decreases in diastolic
and mean BPs from baseline were noted in both the
control and sevoflurane groups. Systolic, diastolic,
and mean BPs were lower in the sevoflurane group
than the control group at each rate of isoproterenol
infusion (Table 2).

Correlation coefficients between baseline HRs
and the increase in HR at isoproterenol infusion
rates of 2.5, 5.0, and 7.5 ng/kg/min were 0.298
(P=0.323), 0.325 (P=0.279), 0.033 (P=0.914) in
sevoflurane group, and 0.005 (P=0.988), 0.276
(P=0.361), 0.288 (P=0.340) in control group. There
were no significant relationships between baseline
HR values and the increase in HR at each isopro-
terenol infusion rate.

None of the patients receiving sevoflurane deve-
loped any arrhythmia after isoproterenol infusion.

Table 1 Patient Characteristics

Control Sevoflurane
Male/Female 6/7 6/7
Age (yr) 327 348
Height (cm) 163 =10 160 =8
Weight (kg) 57 +9 55 + 11

Values are mean =+ SD.

Table 2 Heart Rate and Blood Pressure at Each Rate of Intravenous Isoproterenol Infusion

Isoproterenol infusion rate (ng/kg/min)

Group Before anesthesia Baseline 2.5 5.0 7.5
HR Control 65 + 7 67 + 8* 74 + 9* 78 + 9*
Sevoflurane 78 =13 75 + 13§ 75 + 13§ 79 + 13* 81 + 14%*
sBP Control 117 £ 12 114 = 11 115 £12 116 =12
Sevoflurane 120 = 9 100 = 157§ 97 = 137§ 94 = 13*f§ 99 = 11 1§
mBP Control 85 + 13 84 + 13 83 +11 80 + 12%
Sevoflurane 93 + 9 77 + 157§ 73 +13*%7§ 74+ 111§ 70 = 13*7§
dBP Control 66 +9 65 + 11 62 + 9% 60 + 11%*
Sevoflurane 73 =11 59 + 137§ 57 = 11*¥§ 54 £ 10*t§ 53 = 10*§§

Values are mean + SD. Baseline = before isoproterenol infusion in the control group and after induction of
anesthesia (before isoproterenol infusion) in the sevoflurane group; HR = heart rate (beats * min '); sBP =
systolic blood pressure (mmHg); mBP = mean blood pressure (mmHg); dBP = diastolic blood pressure
(mmHg). * p <0.05 versus baseline; T p < 0.05 versus before anesthesia; § p <0.05 versus control group.
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Figure 1

Heart rate responses to intravenous isoproterenol infusion at rates of

2.5, 5.0, and 7.5 ng/kg/min in awake control patients (n=13) and
patients anesthetized with an end-tidal sevoflurane concentration of
1.5% together with 67% N,O in oxygen (n=13). Values are expressed

as mean = SD. P<0.05 versus awake control patients.

r
C

-y
w

Isoproterenol (
)
im [ ]
(] |

a

Dl:!i O
1l a

Figure 2 The chronotropic dose of isoproterenol infusion required to increase
heart rate by >20bpm (CD,;) in patients anesthetized with 1.5%
sevoflurane and 67% N,O in oxygen (n=13) and awake control
patients (n=13). Data are expressed as mean and 95% confidence
interval. * P<0.05 between sevoflurane and control group.

There were no other adverse effects related to
isoproterenol infusion or sevoflurane-isoproterenol
interaction.

Discussion

Our main observation was that sevoflurane-N,O
anesthesia attenuated the HR response to IV iso-
proterenol infusion compared with that in awake,

nonventilated individuals. The mean CD,, of iso-
proterenol infusion was 12 ng/kg/min in awake pati-
ents, whereas it was 16 ng/kg/min in patients anes-
thetized with sevoflurane-N,O. No detrimental effects
related to sevoflurane, no greater incidence of
arrhythmia due to isoproterenol, and no serious
sevoflurane-isoproterenol interactions were observed.

The mechanisms of the difference in the HR
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response to isoproterenol infusion between sevo-
flurane-N,O group and control group are compli-
cated and remain unclear. However, the following
factors might affect the difference. First, it may be
concerned that the basal HR before isoproterenol
infusion was higher in the sevoflurane group than in
the control group. However, there were no signifi-
cant relationships between baseline HR values and
the increase in HR at each isoproterenol infusion
rate. Therefore, the difference of basal HR before
isoproterenol infusion between groups may have
little effect on the increase in HR after isoprote-
renol infusion. Second, not only sevoflurane effect
but also N,O effect may be concerned. Third, the
tracheal intubation may affect our results.

We previously reported that propofol-N,O anes-
thesia enhances the HR response to IV isopro-
terenol infusion compared with that in awake
individuals'”. The difference between our previous
and current protocol is the administration of pro-
pofol and the inhalation of sevoflulane. Therefore, it
can be considered that the attenuation of HR
response to IV isoproterenol infusion in sevoflurane
group is not caused by N,O and tracheal intubation
but affected by sevoflurane. One of the mechanisms
of attenuation of HR response to isoproterenol
infusion caused by sevoflurane may be depression

of the p-adrenoceptor signal trans- duction
system'V, as well as alteration in the action
potential characteristics and cardiac impulse con-
duction velocity'* ',

Isoproterenol provides relatively pure non-
selective S-adrenergic stimulation with no signifi-
cant effect on a-receptors. Since the development of
other inotropes, its popularity has declined because
of its adverse effects of tachycardia and arrhythmias.
Isoproterenol was historically used for the treat-
ment of bradycardia or heart block resistant to
atropine, and is one of the alternative drugs for
adult bradycardia, as recommended in the American
Heart Association adult advanced cardiac life sup-
port protocol 2010°. However, the situation in
patients during general anesthesia is different from
that during advanced cardiac life support.

In conclusion, sevoflurane-N,O anesthesia attenuates
the HR response to IV isoproterenol infusion. This
finding suggests that a higher continuous infusion
rate of isoproterenol for the treatment of brady-
cardia or heart block may be required in patients
under sevoflurane-N,O anesthesia compared with
awake patients.

This work was supported solely by institutional
or departmental sources.

Figure 3 The cumulative percentage of patients whose heart rate increased by more than 20 bpm

from baseline values after intravenous isoproterenol infusion in awake control patients
(n=13) and patients anesthetized with an end-tidal sevoflurane concentration of 1.5%
with 67% N,O in oxygen (n=13). At an isoproterenol infusion rate of 17.5 ng/kg/min,
heart rate increased by more than 20 bpm in all patients in the control group, but in only
7 of 13 patients (54%) in the sevoflurane group (P< 0.0001).
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Warfarin-induced venous limb gangrene following
heparin—induced thrombocytopenia during
anticoagulation therapy for deep vein thrombosis
and pulmonary thromboembolism

Koji Nakanishi, MD, PhD*"%, Ryoji Watanabe™*?,
Shuji Shimizu, MD, PhD***, Gentaro Kato, MD, PhD**

Abstract

Heparin-induced thrombocytopenia (HIT) is a
complication of anticoagulation therapy using
heparin. We report a critical case of HIT during
anticoagulation therapy with heparin and warfarin.
A 67-year-old man was admitted to our hospital
with deep vein thrombosis and pulmonary
thromboembolism. Intravenous heparin and oral
warfarin were initiated for anticoagulation. Eleven
days after starting heparin therapy, the platelet
count suddenly decreased to below 50,000/ul,
indicative of type 2 HIT. Twelve days after
starting heparin, an above-knee amputation was
required for warfarin—induced venous limb gangrene.
During anticoagulation therapy with heparin,
attention must be paid to the risk of critical HIT.
Furthermore, the risk of warfarin causing venous
limb gangrene in patients with HIT must be
considered.

Key words: heparin-induced thrombocytopenia,
deep vein thrombosis, warfarin, venous limb
gangrene

Introduction

Heparin-induced thrombocytopenia (HIT) is an
adverse reaction during anticoagulation therapy
using heparin, which is characterized by thrombo-
cytopenia and a high risk of venous or arterial

thrombosis”. HIT is classified into two types;

type 1 is a non—immunologic response and type 2 is
an immunologic response to heparin. Although the
incidence of type 2 HIT (1% to 3%) is lower than
that of type 1, type 2 HIT is more critical’. Type 2
HIT typically occurs 5-10 days after the start of
heparin administration”. We report a critical case
of type 2 HIT occurring 11 days after starting
intravenous heparin for deep vein thrombosis (DVT)
and pulmonary thromboembolism. Moreover, an
above-knee amputation was required for venous

limb gangrene due to the use of warfarin.
Case Report

A 67-year-old man was admitted to our hospital
with swelling of the right leg (upper leg perimeter,
58 cm; lower, 39.5cm). His past medical and
surgical histories were unremarkable and he had
not taken any medication before admission. He
had no risk factors of DVT, such as antiphospholipid
syndrome and prolonged bed rest. Vascular ultra-
sonography (Fig. 1A) and computed tomography (CT,
Fig. 1B) demonstrated a mobile thrombus in the
right external iliac vein and DVT was diagnosed. In
addition, CT revealed multiple pulmonary thrombo-
embolisms (Fig. 2) . After implantation of an inferior
vena cava filter (Giinther Tulip® Vena Cava Filter,
Cook Medical Inc., IN, USA), intra-venous urokinase
(120,000 U, twice), and heparin sodium (10,000
U/day) were initiated. The dose of heparin was
adjusted to maintain activated clotting time (ACT)
between 160 and 180 sec. Anti-thrombin IIT (AT III)
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*2Department of Cardiovascular Surgery and **Clinical Laboratory, Saiseikai Imabari Hospital, Ehime, Japan

*Department of Cardiovascular Dynamics, National Cerebral and Cardiovascular Center, Osaka, Japan
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Figure 1
A. Vascular ultrasonography reveals a mobile thrombus in the right external iliac vein (arrow) .

B. Computed tomography also demonstrates the thrombus in the right external iliac vein (arrow) .

Figure 2 Computed tomography reveals multiple pulmonary thromboembolism (arrow) .

level was normal (90%) on admission. Swelling of
the right leg remained unchanged (upper, 58.5 cm;
lower, 40 cm) 5 days after admission. A second
CT revealed that extension of the thrombus to the
right popliteal vein. Oral warfarin was co-
administered. Eleven days after admission, severe
cyanosis appeared in the right leg and the pain was
intolerable with further increase in leg perimeter
(upper, 63 cm; lower, 43 cm). Vascular ultra-
sonography demonstrated that the thrombus had
extended to the right great saphenous vein.
Furthermore, platelet count decreased from
319,000/u1 at 5 days after admission to 48,000/1.
An emergency thrombectomy was performed via
the right femoral vein using 3— and 5-Fr Forgarty
embolectomy catheters (Edwards Lifesciences Cor-

poration, CA, USA). After thrombectomy, a pulse
spray catheter (Fountain® Infusion System, Merit
Medical Systems, Inc., UT, USA) was inserted into
the right external iliac vein for thrombolysis.
Because type 2 HIT was suspected (4T’s score =
7), intravenous argatroban at a dose of 0.7ug/
kg/min was started. Heparin and warfarin were
discontinued immediately after the start of
argatroban. The dose of argatroban (0.6 to 0.7ug/
kg/min) was adjusted to maintain activated partial
thromboplastin time (APTT) between 60 and 100
sec. Time courses of leg perimeter and laboratory
data are shown in Table 1. Twelve days after
admission, the right dorsal pedis and posterior tibial
arteries became pulseless. With a strong suspicion
of warfarin-induced venous limb gangrene, an
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Table 1 Time courses of leg perimeter and laboratory data

Days after admission 1 2 3

4 5 7 8 9 10 11

Upper leg perimeter (cm) 58 58 58
Lower leg perimeter (cm) 395 39 39

PLT (x10Yu1) 373 339

ACT (sec) 163 175
APTT (sec) 37.7 414 43.1
PT-INR 1.21 123 1.19
AT III (%) 90

58 585 58 58 58 63
39 40 399 39.7 398 43
31.9 13.8 4.8
174 144 153 154
41.8 463 91.6 62.8
1.35 1.76 2.59
88 85

PLT, platelet count; ACT, activated clotting time; APTT, activated partial thromboplastin time; PT-INR,
prothrombin time—-international normalized ratio; AT III, anti—thrombin III.

above-knee amputation of the right leg was
performed under general anesthesia. AT III
decreased from 85% before onset of gangrene to
50% before amputation. However, since AT III
recovered to 79% on the day after amputation, AT
III supplementation was not given. The HIT
antibody by enzyme-linked immunosorbent assay
(ELISA) was strongly positive (2.435 OD). Pulse
spray catheter—directed thrombolysis (urokinase
120,000 U, twice per day) was continued for 3
weeks after surgery.  Because HIT antibody
remained strongly positive for 2 months (2.569 OD
at 2 months after admission), it took over 2 months
for the platelet count to recover to above 100,000/ 1.
Warfarin was restarted 5 months after amputation
and prothrombin time-international normalized
ratio (PT-INR) was maintained around 2.0. The
patient was discharged after rehabilitation with an
artificial leg.

Discussion

Type 2 HIT is an immune-mediated disorder
typically occurring 5-10 days after the start of
heparin therapy”, and is caused by binding of
platelet-activating IgG antibodies (HIT antibodies)
to multi-molecular complexes of platelet factor 4
and heparin on platelet surfaces”.

In the present case, the patient became critically
ill with a sudden decrease in platelet count
(<50,000/u1) 11 days after starting heparin therapy.
Because HIT was strongly suspected, heparin and
warfarin  were immediately discontinued and
intravenous argatroban was started before the
result of HIT antibody testing using ELISA was
available. When HIT is suspected, early
conversion to argatroban therapy without waiting
for the result of ELISA may be important because
the condition of the patient deteriorates while
waiting.

Despite early conversion to argatroban therapy,
an above-knee amputation of the right lower
extremity could not be avoided in the present case.
The United States Food and Drug Administration
recommends an initial dose of argatroban of 2.0ug/
kg/min for HIT, whereas the initial dose
recommended in Japan is 0.7ug/kg/min.  The
difference in the initial dose of argatroban may affect
the outcome in the present case.

Furthermore, this unfavorable outcome may be
partially due to the use of warfarin. Warfarin
therapy is a standard therapy for DVT and/or
pulmonary thromboembolism. However, in patients
with HIT, warfarin may cause severe complications
such as skin necrosis and venous limb gangrene®.
Srinivasan et al.? reported six cases of warfarin—
induced skin necrosis and leg limb gangrene in
patients with HIT, with one patient requiring breast
and leg amputations. They reported that these
complications emerged 2-7 days after warfarin
initiation. Warkentin et al.” also reported venous
limb gangrene associated with the use of warfarin in
patients with HIT. They reported that patients
with venous limb gangrene had higher PT-INR,
lower protein C activities, and persistently elevated
thrombin—-antithrombin complex levels. In their
report, the median peak PT-INR was 5.8 in patients
who had venous limb gangrene and 3.1 in those who
did not develop venous limb gangrene. Further-
more, Wallis et al.’ analyzed 51 HIT patients
receiving warfarin for non—-HIT indications and
concluded that modest doses of warfarin did not
increase the incidence of venous limb gangrene.
In their report, 47% of the patients received
warfarin 2.4 = 0.4 days prior to the onset of HIT®.
In the present case, warfarin therapy was initiated 6
days before the onset of HIT and PT-INR was 2.59
at the onset of HIT. The dose of warfarin used in
the present case was lower than those described in
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¥ However, once venous limb

previous reports
gangrene develops, a limb amputation may be
unavoidable. Although the patient underwent a
thrombectomy the day before amputation, critical
limb ischemia could not be prevented because of
venous limb gangrene. Therefore, we should bear
in mind the risk of warfarin causing venous limb
gangrene in patients with HIT, even when the
warfarin dose is modest.

We reported a case of type 2 HIT during
anticoagulation therapy using heparin and warfarin
for DVT complicated by pulmonary thrombo-
embolism. During anticoagulation therapy using
heparin, attention must be paid to the possible risk
of critical HIT. Furthermore, the risk of warfarin
causing critical complications such as venous limb
gangrene in patients with HIT must be considered.
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blockers in the early postoperative period and
30-day mortality. Anesthesiology 2015; 123:
288-306.

Ty IVFT vy R BUEE (ARB) @ A ity
W ORI BT D . ARSI AR
TIELHBHLTENRTWDIZHEDL 53, RER
ThHd,

AR 3 AR — PFZETIX. 1999 45 5 2011
RO, 15 B NEREB TIEORTR 2321 5
T ABE Lz, BT ARB 2L & TnDd
HEHEANOMi% ARB i 2 — 2 2 LTz,
LAR, HNAa TRy F Licay 7 ZAHEIN
P — RET N (EFITBED 2 L EE OB R %2 T~
DERET V)T, itk 2 HH % T2 ARB W%
HEALZRNWZ &2, M L TIRTORRNIZ LS
fiits 30 HELNELRITRBT 2008 5 ket
L7

1,167,482 NOAEIAREEE D 5 H.30,173 AH
AWFFERI G OFHEICFE Y Lic. 2D 5B, 10,205
A (33.8%) 23, it 2 HH £ Tiz ARB % FBH L 722
Motz, itk 2 HHETIZ ARB ZHBA LB
DOffit% 30 H T HIZ 1.3% (19,968 At 260 A)
THHTDIZH L, ARB ZHE L -T2 BHET
1% 3.2% (10,205 A1 323 N) TH -7z, itk 30 H
MIZECEOIFEIEY A7 i, ARB JEHE BB A 1T
FEBHRF I L 2.45 (95% CI, 2.08-2.89; P<0.001)
T, ZEBBIEY A7 HiX. FEIT 1.74(95% CI,
1.47-2.06; P<0.001) TH -7z, ZNZMEAATT
<y FREBELTD, VA7 HIEFBEOMER
%1 LTz (1.47; 95% CI, 1.22-1.78; P<0.001), 60
AR OE NBEN ARB ZHBA L2 -84
(Y A2 F=2.52; 95% CI, 1.69-3.76; P<0.001). 75
MAEZ D BRE CRBICHEB L2 >G4 ()
27 H=1.42; 95% CI, 1.09-1.85; P<0.001) X v 3
CEBRHRL T,

it > ARB FHBROEIIZ K TH V. itk
ICHRIRMARRRE TH - e BFITEORELEN S
W, FRIT. 60 R OFWEETIX, ik 2 HE
£ TO ARB JEFBHIZ. itk 30 HA TR AR DD

HRERDZEDRHL N LR ST,

BE)VT VT TV URBRERERB IO
VUK T UV VAR AEEOM Y B 5L,
ez, HRMRESE E OMBEERIZZ Y T a 5
R URIB LIZ  WRIILE 2 EHR T D Z &8
B, wmACEICD [FMRT 24 R s Uik
NWZEMEELW ] LRI T,

THATE FFe Fulh—E20WT U7 2R3
BRI OEICEDS « HETATE R
DODRENLTNaA—NT7 Ty v v TREBEROBE
Mizuno Y, Harada E, Morita S, et al: East Asian
variant of aldehyde dehydrogenase 2 is
associated with coronary spastic angina:
Possible roles of reactive aldehydes and

implications of alcohol flushing syndrome.
Circulation 2015; 131: 1665-73.

B IRE R PEIX. HAZALHT VT T
— R RTH D, TITE KTk Rasri—
¥ 2 BE IR (ALDH2+%2) TOREEIEM/KHEIT
Bl LT va—n7 5y vy FEREEOMRIN
X, W7 U7 TR A BND, bivbiud. H
AT By IR M OVE DS ALDH2*2 A5
BET D02 kit Uiz,

AWFZETIR, el B AR A M e UVAE B8 THEA T S
NrRBREE T eF AL a) VEB RN RS
Hs2i T 202 NoEH (B 119 4. & 83 4
SEBAER. 66.2211.4 5%) 284 & U, e B IR s
PR OETE (112 44) &A@ HHE (90 44) 1253 1) T
ALDH2 #izHIE, B E&%EE (TagMan R
VAG—BFz—2UTrary AT L)ITH
a8 UHE Uk, BiRT—2. kT —
2%, BEEORA T THER U, o Bk
PEOMERETIX, MR L. Bk (P<0.001),
ALDH2*2 j# 1z 7% (P<0.001) . T V32— L7 5
v v ZYEERE (P<0.001) . B2 (P<0.001) . IfiL
$EIRERE (P=0.007) OB E XA B | <. M
HDL i (P<0.00D) 1T ARITBMETH o e, L4
[l 2007 ik, ALDH2*2 384z 1-#i%! (P<0.001)
L IBE (P=0.024) 23 H BT el B IR E M e i &
R L Tz,

L7z T, /7 ¥ T O ALDH2%2 {57 dhi Al
ThbbT LT KFk KarFr—82iEERZ
1%, HARTORBARE M e FEiE & Bl LT
WD ZERW BN Lol ABFRRERIX, HE)
R E R ETT LT e RE2EMIZLE
BIRO S BIRDMEONLENZRBTHHDT
»H5,
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RYMSHFVVIEP-RELIFV /NI DI R
AruruFf o7 —¥-1 EEE2a L THEN
EEEETIERZT

Carrizzo A, Lenzi B Procaccini C, et al:
Pentraxin 3 induces vascular endothelial
dysfunction through a P-selectin/matrix

metalloproteinase-1  pathway. Circulation
2015; 131: 1495-505.

RYMSF T2 3PTX) IZEHR FFF
YO7a NEATT, S ETHRAROLIERET
M N R HERERR E 12 B Ao 2 I REME S RIE ST
Efco LU, ZOMEBEREIC BIZ T EEERIX
INETHRESIN TP ST,

In vitro FE & U CHAEKeHE & MAEREOR
B b, PTX3 25, MW RHERERE LN E D
JERERIZAL 2 P-E L 7 F L /= N v 7 ARA R
n7urA 7 —¥-1 & PTX3 DAT 1 =—
Z) AL THIERITIERHLNTR ST,
MR OIEREZEIL L LT, hRF Y > 1005
W — AL E R A RFERS U S TR Y,
FNEEMTD LS Ic—lbEEEENETL
Tz, Invivo EBR T, R~ A2 PTX3 %
B Ule ity NEHRERESE LT A2 E R L
7ehs, PTX3 IR R~ 7 A TIXFEREDZALIZ

R Lo T, it MEREIRN A T,

PTX3 iZ~ bV v 27 AAXZurus A7 —+E-1

Rk 2 U C— AL SR 2 IH e, S 612,

L E B E (n=31) Tix. IEW LT O/ E
(n=21) izt L. ELISA %MW THIE Uz Mg
P PTX3BLXUP-tLIZFV /M) YT AAH
o754 7 —E-1{ERHREICEHETH - 7.
AWFFEAE HIZ. PTX3 A4S N EedgAE 3 L O
FEDHRAFT AL L ACHBERIZT L%, 91D

THEHEHLPIZ LD TH D, AFZEHRR? 5.

PTX3, P-EL 7 F v BIV~ NI v I A A X
7asA 7 —¥-1 PEEEE OIS HRE R
EBOHLWANAS~—h LB M2 RE L
Tnb,

BE)RV IRV USFEIENEZ NI D—D
T BRERNE S 7 F T RS LA PN Bz S0l 451
WMl P bEASND ). ERTD%L
JEZRMT 2 EEZ 5N TWD,
(BRERLR 2R R RI R E A TiE)

II

<A 7B RNA-126 DX I L F¥=2L—Y arvit
BRI R T IC RN THLERRILHFET
%)

Potus E Ruffenach G, Dahou A, et al:
Downregulation of MicroRNA-126 Contributes
to the Failing Right Ventricle in Pulmonary

Arterial Hypertension. Circulation 2015; 132:
932-43.

B A0E (RV) O3 13l Bl A il w5 i
(PAH) 1T 1) B it ¥ LA TR O O b E
EHRHENTHD, L LENS, PAHIZBNTEH
DBEARARRLCRD A=A LDREZAHOE F
ThHbd, MEHLE RO ~<A 27 12 RNA 5 PAH Bi:#
DELBARABICHEG LTI EMENREZ SOH
%, FA1E. microRNA-126 (miR-126) DX 7> L
Fa L —v a3 EMNMLEEE 2 S ¥, PAH
TR B RAEME RV 2 SIEAUEM: RV ~0B 171 %
MRAET D & S IRFLE LT,

HikLFER « RAIZIEERAGLEOL b (n=
17). REMLGLIEADOE N (a=8). JEIEMEL
DAL O PAH O3 (n=14) O LR D H HBEH
fhERrgeicft Uic, AUEMEADIERDEEZ D RV
FAk & i LT, SEREMEA O 20 BHE TR
miR-126 DOFEHWA L (EBMHHZFERY 2 Z
—VHEH S : P<0.01). EBHIMEZE 3 L
72 (CD31 g8k : P<0.01), —J7. 720N S A%
B A Z IR 5T, miR-126 DX L ¥ a
L —3 3 >0k, #9548 L7 Sprouty BH# EVH1 K £
A e %8278 1(SPRED-1) L B L, RAF
OEMAL (V) v ERE Sz RAF/RAF) B XU~ A
Yz AL 7 v T A V% —F (MAPK) (Y
V4t MAPK/MAPK) O DB, W ZIT,
IMLAE PN R BE R R 1% 8% 2 15 2 . In vitro 12380
T, < MU AASHIE miR-126 7 » FL ¥ L
— ¥ 3 VIFIERE NS A2 O B E OPIREEE
WA DM EH LT D L 2R L, &
512, invivo IZBW T, miR-126 7 v L ¥ o
L—v g v (B IRES) 1XE, 20 &Y Uik
JeME PAH B9 00 SR & & R 2 0G5 LTz,

fiam : PAH 1281 2203 BN O
FEDODFIZBH L, £ OMAERIE DR &
O L2OET2RET 5, X HICEEROIZ.
HORIZBIFS miR-126 D7 v /L X¥alL —
3 VIXEBRM PAH 1281 2 M/ NI B IE & 450
BOWRELUGET 5.
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HHENE Xa RFHEEETHD Y N—aFH v
%, 5 o2 BE OM/MRIEHE 2 BIFT 5
Flierl U, Fraccarollo D, Micka J, et al: The
direct factor Xa inhibitor Rivaroxaban reduces

platelet activation in congestive heart failure.
Pharmacol Res 2013; 74: 49-55.

TR DARMBEEREDCERERY A7 A
TTHY. 9 sllitA% (CHF) 2B N T, IMi/h
BT DAL 1 A ZE A & DHFEFERE DA Y A Y
W ThD, EHENE Xa [LEATHD Y N—n
FHNUIE, MRZERIFED PR O ST
W5, M/ IS X ] DOERIZBWTHE X [N+
PHE Xa RA~EHEIEL. e remti
SEDEEDIT. M/MIASbERIEEED, Z
NoDOZ e 6, M/ S LR EEE ORI BY
brlExoh, Xa ITzHETLIZLick-
TR e 5] 33 K OV /N I P AL oD (W] IR FHL 55 23 58
b5, LA, U A_A—aXH 2 Ol/MIE
YA R 2 ERER Xa H-EORE Iz ONT
FNEEAHTH D,

HEY : CHF (T331F % /MG AL & 1/ M gE
LI TDIANR—aF IR OBERBLIY i
vitro 12T B IM/IMEHEALIZ T2 ) N—a %
PR OB R LT,

FER - /MUEM b OREERT T 7Y
—FUkESIIAEIC CHF THEL, Y R"—a¥x
YRUEGIZE > THA Lz, UV AA—adxH >
O Xa T & D I/~ DFEIT 2 RFfE#IC 36
B L.CHF 2BV TY N—a 3P 03B iz
MR D ES 2 Mfil Lc. E72. in vitro
IR W T/ MR ES O AB G- L. /MR & F
MER DO EAEFIZ B L T D W RETE DS R~ X
niz.

WEEE . U N—m XY Xa lHREEAZ DT
72 <. HIMERZR & DI b ORI K B I/ M
% DIk DR D B

2 BIBERRIR X Beclin - 1 AMERREE RN LTz,
E FDETOZF— b7 7 V—%¥RTD
Munasinghe PE, Riu F, Dixit P, et al: Type-2
diabetes increases autophagy in the human
heart through promotion of Beclin-1mediated
pathway. Int J Cardiol 2015; 202: 13—20.

5 o BEIRIR IO T A B T 2 (i SR O
BEREIR T OFE IR & L TiRHMEIE~ N Y > 7 RITiE
EHb o> TWD, BIIEDOHIZE N THR R4 —
N7 7 V=R O OREEE ST TR
HeRledZ LEMHER LT,

Fik AR o B IRFE RN % 52 0 TR b
U < IZIEHE PRI BB D> S EREL L 7oA B D% %8
HWgta, v AX T ay MENICE D, F—
77V —<—h—TH5 LCIB-IR7 Y -1
WL, p62 XA U, s OfE RN IR
WOEIZBWTA— N7 7 ¥ — OBE M
ZRLTNWD, 6T, ks 7R h—
AMD T ZANR—E 3 RPN, BTHMENT
BERFICB W TAE — b7 73 Y — ADEHEM
RENTz, nmvivo IZBIT A7 vwdx wditicks
F— b7 7 ORI, BRI O AR
BT LC3B— O 2538 L. 2 BRI OO iz
BUFdA— 77 =itk EREGE LTz, In
vitro ITBWTE I N a—RUE LT > O
HIIZ BNWTRZ Y »-1 OBIERIBIZEEE I
F—b 77 V—%MEL. 7R b= AWML
ZHE L,

EE  INHOFTR I Y. 2 BIFRFICEIT S
DEIZBNTE— b7 7 ¥ — iR E &
RERA L. BEPRIR IR B VR B ORIz L. #
TE IR IR L 725 Z L AR STz,

R HE 2 0 B 1 O il R R R B NI T D7 5 A
IV T K DHRMAL. BT R b -2 R L MEH
HEERAZELE D

Tseliou E, Fouad ], Reich H, et al: Fibroblasts
rendered antifibrotic, antiapoptotic, and
angiogenic by priming with cardiosphere-
derived extracellular membrane vesicles. ] Am
Coll Cardiol 2015; 66: 599-611.

¥4 : Cardiosphere derived cell (CDC : Mg
FHIE) 1%, ORIREZERR D BB IR BRI
ErRTZ e, DHEIT 5 X 525K
BT Tn5D, CDC OFREREEIX. CDC
NHOTXY Y — A L OH O s/ g
(EMVs) DT & - TSN, Flash g
Jaix, =%V Y —s2 0% < Ofifailic k-~ T
S E, Ml a=r—v g it T
DR RE R,

H : AF%213 in vitro T Cardiosphere derived
(CSp)-EMVs D#p#fELHIIIZ 619 D &) 3 2 FH~.
in vivo IZBWT CSp-EMVs 2 kB 7514 I
(RTS8 SARHEZE IR H IR TH D0 E 5 D
RE Ui,

J71 . CSp-EMVs i%. cardiosphere iZ & ->T 3
HEIME ORI THE L Lz 02 A
Too BEERRHESMIIX. =% Y Y —AicaEN
<A 7 u )RR (miRNA) % 24 K7 e 7 7
AV T EFFo%., CSp-EMVs i2 kv 7514 2
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vrENT, Tkl CSpEMV TFI54 I 7S
NI R £ 721k, 794 v 7 LTn
TRV B A S e 2 1B M D O ZE S v MiT
WAL, DHERE LA~ OB R LT,

FEH 0 CSp-EMVs 12Xk 7514330 512ky
MAMEZERIIL O A 22y T L 2R S B T,
CSp-EMVs % T R{G375 ) MkEZimmiaic 2% 4 5
&L RIS TR AL UTes D ATRIIPNICIEA
ENiz CSp-EMVs Itk »TFS5A4 I FEN
FRHEEEAIIIE, DS A DR 7HEEE & I %
EWIML., BHEEZBD SRR, 774 I 7S
WTORWIRMEEFMIE TIX Z D X 5 REIT A
LN o Tz, Invitro T, CSp-EMV 751 I >
20E. SR & ORVE IR RN 1 &
BN EEKN T (VEGF) 2JEHI12% < 0% S+,
MRAEF A 2 8 B UL SAEZERIRE 23 1k EMVs 126
EN5 miRNA v 710 — e K& EIEET,
CSp-EMVs T7 T4 I F ST Riias,
TIA IV TRIT. MERRIT BV CEE 5% H]
ERETZETOREFERNZRT Z ERHERS
N,

Wi : CSp-EMVs i, ED7 4 — KR v 7 - b
— 7B TR oRER L7 L b —
LEFISE D, NEMEORIA ZEILIED
ZLT, VY —ADEMIEESERT S v
IHMLVWAI=AALTH D,

(ONIE 3 b e 2 A
R B

II1

TOTANNOREI T —TNVIZE DT HR—¥
a vyERN Lo VX AMEHEREE -
SYMPLICITY HTN-Japan

Kario K, Ogawa H, Okumura K, et al:
SYMPLICITY HTN-Japan Investigators.
SYMPLICITY HTN-Japan - First Randomized
Controlled Trial of Catheter-Based Renal

Denervation in Asian Patients-. Circ J 2015;
79 (6) : 1222-9.

AWFFE 1T 3003 E O iR AP & 1L 2 (Rl R
HAAT TR 3Ll LT 6B EB#LTH
@AM E =160 mmHg) IZB W T, B FFHX—v
3 v CREREN AR SRR L A R L TR &, Z
VR AMECIRERER T H D53, KETIrbn BT
FR—Ta LYy AFEH I TF—FAVIEA
N2 BB DB T2V Bk LTc 7 v
& AAEEER SYMPLICITY HTN-3 I8\ T, B&F
FR=va vy ATEROAMEICER S

NPT 0, PREK 100 flo L Z A 41
Blchibshe, AREIZZ 0 41§l (BFFX—
TavBE22 B, v hua— Bt 19 f) OfENTRS
RTH5,

FHELY KRSV N TH D6 5 AR DBEEI
MM EDEAIXE TR —Y a U —166=E
18.5mmHg (P<0.001) . =¥ b — L #E—79+
21.0mmHg (P=0.117) TH V.6 » A OIMTEE T
D BE 22 01% — 8.64(95% CI: — 21.12 ~ 3.84,
P=0.169) TH o7z, —J 24 KefEHEHIILED 6
» HBROEALITE T FX—v 3 VRE—752%
11.98 mmHgP=0.008) , ==> hm — L B —1.38+
10.2mmHg (P=0.563) T 0 . WUk EZ AL D
BER 7212 — 6.15(95% CI: — 13.23~0.94, P=
0.087) TH > Tc. EEAHERERZLOREIXRI o7,

TIOTNCBWTETFFR—v a v EREL
WD Z v & AMEEGEBRTH 5 SYMPLICITY
HTN-Japan i, BB TRiOd EIZ X 0 #H AR
ETHY, BFFR—yvarfteary hu—nit
D6 1 A% OIMTEAL ORI HRITE L2 H
ofte LML, ZOEFEOXATHEREMEITEL
TWIUEERE LR TWEZ 2 hEZ BN D,

BREERLECRBRNTEFFR—var+
BRI REREERE L. BFEH 28R ERE O A
EHB LIS F—7r 500, U XAk
H i Bk (DENERHTN)

Azizi M, Sapoval M, Gosse P et al: Renal
Denervation for Hypertension (DENERHTN)
investigators. Optimum and stepped care
standardised antihypertensive treatment with
or without renal denervation for resistant
hypertension (DENERHTN): a multicentre,
open-label, randomised controlled trial. Lancet
2015; 385: 1957-65.

RS ERFICRH L, BT —FT VT
TOBTFR—v a vy ORESRE2 KRG Lz
BROFERITIZES D L ZH—BRH LN, AHF
FEIX VBRI UM R M B 1T U, e B e
JERGEIZBIN L TIT 9 MK E 7 F_X—v 3 v
A, BHETE FIEIC RIETMEsh R & Zaitt sz,
REHER) B RS [ R B & [l L TV D,

DENERHTN &5k, WIMEHEMBEEZTTS 7
TV ADZREREBE TEB I N, BimE, 4
—7 . FURLMELEEBRTH D, BEREED
RFREPMERILE T2 eF =y 7 T57D,
Z v & AMEHIIC indapamide 1.5 mg, ramipril 10 mg
(% 721% irbesartan 300mg) . 3 & T amlodipine 10
mg 1 H 1[8% 4 8E#E U, BB~ i EflE
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(ABPM) 17 > Tl 2 TR L T Do BRUER B
W e FET: & L CL FEILEAS 135/85 mmHg LA |
Lo GEIT.
bisoprolol 10mg/H. prazosin 5mg/H. rilmenidine
1mg/H ZNEIZ B 5 L,

1416 Bl A2 ) —=> 7L, 101 HilZf@Ehr (&
TFR—=va UREA8 B a hu— #5341,
—RTY RKRA > N THD ABPM THIELTZ 6
H A& OB BB L E O AIE, BT
— ¥ 3 > B —15.8mmHg(95% CI —19.7~ —
11.9). 2> b — A —99mmHg(—13.6~—
6.2) T. BEM %1% —59mmHg(—11.3~ —0.5;
p=0.0329) TH >z,

AR I E 38 S AT IR UM i Il R T
BT TR =3 g o+ R BB e Rk 1 R v
1 B 8 o FESR VR U & e LT 6 o HR D H AT
B RIMERZEK NI, ZOBRESETFX—v
aViifigRHIchb s THiF S 20 Thi
L DB R R OIIFNCF 53 S rTREME DS B
5L, REOEELITHATND,

spironolactone 25mg/ H .

BERBEIERSMLERE BT IEFFR—va
VERH LT U F MMLLBHERD X X R
Fadl Elmula FE, Jin Y, Yang WY, et al:
European Network Coordinating Research On
Renal Denervation (ENCOReD) Consortium.
Meta-analysis of randomized controlled trials
of renal denervation in treatment-resistant
hypertension. Blood Press 2015; 24: 263-74.

BEIRGEEIERE IR T 2B FFR—
3 > (RDN) O ERhRIE, BRI TRE < Higo
TWND, R TIELFTHIT X 5 BT R %M
it LTe T v & LML BR OfE R % A & fiighr L
w3,

TR CTRAI ) —=> 7 &z 5652 i, ks
1% 985 fil(17.4%) TH V. 5 HLRHEFIZ T v &4 A
b &Ntz D 397 il SYMPLICITY 5 —F L%
ANWEBFFRX—v avBicoryZalkanik
DIX 588 I TH -1z, BEFHIRIZ6 » Ho

MEZBI L Tidk, BRI REESRD b
7z. Pooled effects (> b v — VL BT FHRX—v
g UHEO#E)IZZEEME T —4.9—3.5mmHg
(95%fE WX —20.9 to 11.1/—8.9~1.9) . 24 K¢l
I Tk — 2.8/ — 1.5mmHg (— 6.5~0.8/ — 3.3~
04) ThoTe. AEFLIIaY bu— i 7.4%.
BT R— a3 U 9.9% TA LN (P=0.24),

7 RERD A XTI, BEIEERE kT SR
SEAEPUME B I T R 1okt L. SYMPLICITY 57—

FINTIORTFR—y 3 L Ic X BEERMRIC
HEOMMZEZARBNRP ST, BRETHD &
WOFRERTH o Te, kR D T —F V2N TS
5 BB DORZITRN T, B E 5N 5 EE DN
ENRLEEND, EEEDITMHATHS, LrL.,
DA XK ORGHEIZ. SR E PR, A D
% HTN-3 iR ORAE 2 S L7 R E D E XD
Na3THAr9.

BB L OREMECN RN T —TNVET
FR=v arofFEERE : SYMPLICITY
HTN-3 3 X O~ SYMPLICITY HTN-JAPAN 5 —
B RO BITRER

Kario K, Bhatt DL, Brar S, Cohen SA, Fahy M,
Bakris GL: Effect of Catheter-Based Renal
Denervation on Morning and Nocturnal Blood
Pressure Insights From SYMPLICITY HTN-3
and SYMPLICITY HTN-JAPAN. Hypertension
2015; 66: 1130-7.

BFIFR—yarNb 5T RERE 240
Aim & o > X Ak k. SYMPLICITY
HTN-3 CKE ; 535 i) 38 X X HTN-Japan (H A ;
41 ) OBk B 576 B OFE R HRET L 72 iF5e
ThD, MiadlRiE, BEERE=3 H FIRIEEETe)
ERAMHARETHELGELTOIR—AT A1 OB
SRUHFEIILE =160 mmHg 2> 24 R YGiE 1
J£=135mmHg ORBEEERFH L, BT FHX—v
gyoaryiu— LT, HIN-3 Tidy v A
T %2 HIN-] TIEHERSERET 2B W i,

SYMPLICITY HTN-3 Of##r Tix. BFF~X—
T a v RE(325 BT, ar hue—RE(159 )iz
e U<, BHBfTE) Fil)ERE (ABPM) TR L
T2 6 7 H 1% O R I 133 K OV M1 M.
JES R E AR L7z (eI E —7.3£19.8 mmHg
vs. —3.3+21.5mmHg, P=0.044 ; #&MIMJF—6.1
+18.2mmHg vs. —1.6£19.7mmHg, P=0.015).
Z DR HTN-Japan %38l L7z pooled f## ©
B A BT (R + —7.3+19.6 mmHg vs. —3.2
+21.0mmHg, P=0.028 ; &M IMLJF —6.3+18.2
mmHg vs. —1.7£19.2 mmHg, P=0.008)

ZOX 5. RS RILERE~OE T
N—=Ya gk, Faf - WHO YU 27 @iy
RIHFHIZ BRI S SIS AIREMEDS R ST, BRER
EEROD B0 IE A XY hOMHIREEF I
LM TN DWTIERARCTHA ek T v
2 B LR BR OFE R B3R e Do

(HVRERIR A RS RHEAE B gs N B
FrHEE AiE tE)
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WX, BELAETIH»?

KUGREH(RPEN— 27 ) = J & -
=H KPR R 2R ERE B 45 B RN R & B UEEEZ) W
A HIG A5 /176 /2015 4 (A4k 3,600 P+ Fi)

AEZREN—F2Z7 ) = 7R TH 0 LI
B REE R 2 eI LTI DR RHEMIEE TH D KM
Bt e 2k A3 T S N ERRR AR 2T DOV T Ok
BTHD, ZOEFHIT UL AR E2R Yy NT—7
LW S HBRIZ TR L TWA I 40 LR OO
LITHIR DD B 30 4 OF T HERHNEIETH .
e HIXFEBIC KBS TREICHELTRY ., i
H & LAALT B OARLEDRRREIZ T LT decision
making ZRD oI, HIFTEL T DA R
clinical questions {2 bxfi L TW5H, AREDFRHK
1ZZ DX 573 decision making 3 BERICHAT
5 P2, clinical questions 125495 8t
DHRRLEHOBLIZ OV THEG TIHE L T
LZEFROTIXOHHFRFLITREINLTNDS
HThD,

WRIZODA2ORFREAEE, DAZOKRE. LA
A OHER T, DA LR, BIEOA 2 OF L,
U40 AR X D22 H Y B O 63

PHHREINTND, FEHEOERITRATSH Y.,

FHPBR LT D0 DOD D B IZ O
TRVEEAE L DEEINEDEATHEI LT
%o, LUTNIZZ DA/ LIz,

DAREOFREAHORETIE, ETIUMKEDR
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BIROBRETOHRIR I ) =y 7 BELOH R
N=hZ7 V=7 LloTnET, Filki—2 Y
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ORI AT 2 BIRRED V. 2 (RHziEst
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B - & L b IR IR TFAE B O RRRE BE A0 5
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2014 4F 4 A2 bBUAHIT, HEIE 1 4 &2 BRvie s
B2S, HUR KPR A B S & 5 WEZ
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2014 4R D 42 Ly BRIHIE B 2568 B, Z Db
kB R HERRIE: - 1t 7" &7 DA) T ORERIAS
94 T L7z, 2015 4FFE Bk, ZhZE4 1398
B, 40 Bl LR > TNET, FRLTREDLDELLT
1. 2014 FRPE OO E SR 4x B FRIFE (] 523
B, EardE GhE) fEF] 110 1238 0 £9

DR B AR RS BHTHA S D EH] D
%<, WEIRA > X —_2 Y a3 U REE ORI
HA T, HLifi/ Mz R S fikfe L Tn b
BINIELEA LT, ZOTdKEMRT 0y 7527
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B SHT N R S N T T,

LTI H ARRRL AR ORERBETH 0 .
B ORREERHEIL, BRBRFEBOS EEZRERITEL
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REEEK R L TWET, BRI H AR
PRAIFEETY . AR AREE ORRFERLE
MENHE 7 1 7' Z MBI 5. RO K E
JEIR B BLENHE iR D— DI > TVWET, HA
OIS R PR ORREIRBE T D H Y . [FPRIT
X B LI R ERREE D 2 A EFHE L TV E
o BiRD X 50z, BT ORRELT 2 —%
HM OB A U E 325, OIS B4
#5025 FREERHEIZ, 2B B AR IR EE LT
a—AEERBSL (JB-POT : Japanese Board of
Perioperative Transesophageal Echocardiography)
OHBRICER L TR Y., Bl Lt L TRAeRL
I AE AL TR OFFTICHE L THET,

HFRIESREE E VWO Z b d 0. ARREE & D
BARR b IFHIC RAF T, FHTONEAEL - LI E
ABRLE IR, B OWHTRR T > 77 L AL 1
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HREMmIIZIE L. 2EO—BR B RER O v —
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—a Y OFEH (LM PROHE - L Lok
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WALZE A M L C, BFhigAREZSAK=2—n1
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TRERTIE %365 W35 (2015)

TORATRID UGG

EEREKP
KiEtE (pH 4-6)

TORATIESDOUIRE

1 &

(PH 7.4)

47+3% : CisHisNz » HC1
8 236.74
B2 F/AXT NIV OMHE
AR K T (78) TIXKIEME TR ) TIXIREME 238 %, REHREIX
T/ N7 o o Bias S, JRbh~FicH SN 5, 72 R T 93.8%HEH &
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@ i & H11 7
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(u:: —Ax)

X oS W&
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K3 F7AAFMIVOERAEFEZRARLLED D
RN ASCS I OCHK 2, 3 XV 5B .

T, HFHER OIZT, AR LZ OS], A b
L AL KD REARRITTHEEENT D Z LT &
DIGEREN B DL EACMESE, A2 S8R 2o
T, Fl. GABA 24 L THRWHEEHER (=258
WRER) 2R 7R 74—« IXY T AL
FElR U #2072 $EE TRE NI S A e n & Edb
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FIAAT NIV ORE - R

B RANIZIE, T ARAF b IV % buglkg/
R D5 T 10 20 BE RN ~Fefe i A L (R4
BREE) . N TERFOREBIZADE T, 2iH

L ANV R LN D, MEFRELE LT 02~
0.7ug/kg/IRf DHEPH THEMEEA T D (HERHRET) . 72
B, BEORBICEDE T, G 208 1 R
ERCE

FIRAAF NIV OBRERSIR Y

HGRIUT DB ITFME S NI i BR DORE R % #4r
T 5. 4 - BIEHEL IREL HEERL AR
T =T REIR L Rk N TR AE B 2 1T
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FE) . mARER (Bug/kg/Fr) O 3 FETLEI L. 45
%gmowvszn7f@MLt§ﬂﬁ>$ﬁ%
D BRI ORI LT, BABCEO R EE

(MMSXn73~4%%%¢éi9koz~
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EAR—F ARG L (X 4). FEE o RREER S
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SEBIOEIAIX. 7T 2 REET 1.9% (53 il 1 41)
T AAT NIV AR 3ug/ky/ R HET
52.8% (53 il vh 28 f5il) . #IHIEA T 6ug/kg/RefE T
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EEOORD
FA IR T E# E# . o
BEHITRETS & (KB
EEOOHAD POPCy 1R iﬁﬁf“ 4
MEE(ZHLT X% BEOMEE
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KETOEH Ahoht EEHN
Xix Bl 5750y SETE RU 3
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{02 BEREEFEEF 2
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KEAE
HSABLED oL E :
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RREREGH
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57.1% (56 Bt 32 ) TH Y. 75 B REHTH L.
WA Bug/kg/WifE & O 6ug/kg/RifE THRRITH
» o7z (p<0.001) (K 5),

BRI IZOWT, OAA/S A7 OHERZ I
%L, R GG®R 10 LT, AK bug
B, Sug B 7B RBEL » AR, 72
D HETEE REL 7R o Tz,

OAA/S OFEEEM 4 LRIZ72 > T2 DL, 6ug

FETIX 15 4. 3ug FETIX 25 M4 T, AR
R THRIZ. KT 60 2% ET bug BE. 3ug BHIX
7T REEL D DA BITRE THER LTS, #
HHTH OAA/S RAaT XAk ic LR L. BHigIR
B B O 2 MIE 238 Btz (K 6) . DLk
OFER LV | R R FECARE KT 72 & O Ryt
JREE R OFARFRLUEIZ B B #FHZT RN T, KA
ODHERABRRERTVWS,

p<0.001
%) p<0.001
100 J17OKTA—
BmEsIhimnot:
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fiE | 179R7+—unt
141 60 EmEEEh-EH
)]
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a
» 52,8 57.1%
0 .
TSR TLeTvo A MEEan JLeTyvoXNHan
(n=53) 3ug/kg/EsEE 6ug/kg/FFEE
(n=53) (n=56)

F 7 - i 2T CHRELI-Mantel-HaenszeliE E (BAFIRIZL 5T SR BER T LTI ABLEO L)
K5 VARBRICISUF D FEFEMEB Off R

RRFERG I v R T + — VOB G 2 BE L LI > TERI ORI & %2R, TLET v
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1 —o0— F5t#H# n=53 Fiff- & 4« T TIEL f-Cochran-Mantel-Haenszeli& &
(AFIRIZ&ATFERBEET LTI RABRED LLE)
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#£3 FIRAARNIVUELTIuR T+ —ABEOHm

ARSI Y,
Dexmedetomidine  Propofol
(n=24) (n=28) P value

RF interruptions
cause by body 23%23 5.6+3.7 0.0003
movements (times)
SPO,-drop (times) 0.58+0.97 24420 0.0003
Hypotension (%) 4 (17%) 20(71%) <0.0001
Procedure time for a81+7.7 59.64+243 0.004
PV isolation (min) e e e :
Total RF deliveries o +
(times) 39.2+5.1 46.6%14.9 0.023
Airways use (%) 6 (25%) 16 (57%) 0.026

% AN U T [ B0 SLak IR I TR L 72 S o0, B il
8 A (8 IlLF > 180mmHg, %1+ <90mmHg.
&k < 50bpm) . @ RASS (Richmond Agitation-
Sedation Scale) 2 27 OZAL & LK Lz, #
OFER, OIMEA X b, RASS RaT7iz#it7%
Mot MERREERREL WEIFRBUXT 7 A A R
IVUHTHRIZRIFCTh o Tc Lt LTz,

Cho & "IZLEMB T 7L — 3 > HIIZ ABE
L7ciE 90 N2 T &2 Az, MREE(IZY T A
+1L X720 %=1)45 6], DREE (T 7 ARAXF b
VULV I T H =) 45 Bilicsr iy O Ramsay
BEFEEC(RSS) . @ Bispectral Index. @ IfLf7E#E,
@ mEWENE. © FE LS & i U,
Ramsay $H5F R 2712 & 2 MO TiX DR B
DIF 5 3 MR BT FEA L A3 < BIS 1T & 54
FEIX DR BES MR BEX V D -T2, DREET
VIR ANGIA A iz < <. BERT O R B A HEIC
(p<0.001) &> > 2.
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%7z, Kuwahara 5 2% 2976 $il D0 EHIE) 7 7

L — 3 VIERID 5 5 5 HNCZERIERE & R L.
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IER OPEH Th T —F VR - BRI R N TH
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FEOEIERRETHL K OFELARHREINLTY
%o ZDIFEAENPHEEBHEOIEMDIER FiIzd 5
LIEEX. BEREPLETHD, TVAAT IV
VOMHARRAEENRD Z L TEOME 2L
FNZ T enkdbnd, EEOTHBOK
REREIEDZ 1T, DR RRERHE I RS
B DHTIE/R < . ARIREME E 7o I3 B A5
PEZZ. Sl - SEIR ORGHE & B AR, BE D
AL D L THBK L. 220 THhiE R R
B IRRELBITEIRETHA S,

3CHR

D 77y s 2 WARER—AX—V
201346 H 1ERK (2013 4 6 H VR SCE R 5
JGFIES)
https://synclip.com/app/precedex/project/top/hom
e.action

2) Bloor BC: General pharmacology of o2~
adrenoceptors. Anaesth Pharmacol Rev 1993; 1:
221-32.

3) Kamibayashi T, Mervyn M: Clinical Uses of a2-
Adrenergic Agonists. Anesthesiology 2000; 93:
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244-51.
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DEBEROEX 20 H cm. lE 9cm ORZ X L
5, ikm - INUITHDZ ENRERKOFEHTH S,
ZDIDIT, LE DRI EL T OFERDE )
ThHY. BEHEOXRy MA NiZRbHiAA T T
DT EEFREIZLTWD,

B. A7 VARE

TR 7Y =K —KFUPTRY JRARND AV
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y=0.9197x+0.6097 y=0.9769x-0.3563
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2) Stotler BA, Kratz A: Analytical and clinical per- 13: 132-6.
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57 AV b—7EBERMNICOIERTHZ &) &
L CHRi» A S THE Lz P, 2006 4E121%
Ay NR=FrEWEEEZAL MV O—F LT D
IR E N, ERLRRL. oy =AU B
R EINDIBENRL S RH>THET, 2R
=Frplisx Tay =% LS A0RT
Y, KON & 72 2 511w R &35 A1
T, FEREABO G B OB FIH L. il
BITIZ. I DRIRNHIRF TE 2 BE OBIRHE
MROE=2Y FITHWS i & U TR
OB BRI SN E S, ar =F >
PWIHOERIT, BEREWRTIZ. I3 o
RE2> 5 BHTE S T RN S ST 928, RO ST 3
ELTCHMMTHEINLZODTH > THHEMNT
HBIRSRIRO T DITH W BN 5 R 2132 (In
vitro diagnostics; IVD) DALV ET, H
SR DE 1%, DAEEKETITESTEY,
TS AT BOE N B3 5t R A A A A 8 (Pharma-
ceuticals and Medical Devices Agency; PMDA) 1 if
HONY R, U TKEEMESE SN (Food and
Drug Administration; FDA) 1% D% & - T
WET,

2011 4% 7 HI2iZ FDA 2343 & FDA A% » 7T
MRS 7« HAR L AERELY, 208%
2014 4F 8 HIZHEE LTeHA X Ak, KF7 b -
HA LY APBRELED>TVERA ML,
T R=F BN IRREE DR THY R E
Mz > TR RTH Y., FDAIZIERE L a2 N
=F oW a2 FRH I F A - KR T D HETH D
ZEF—HLTWES, RIT7 - HAX AT

/N R R S B
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mEINTear R =F rBEEOMHEMIX. © &
DIFREPIR AN L FRINDEHEORE. @
HEREWEROY 27 BEnEPREND EBHE
OFE. ZLTQ HGFMmOLEE, HEROH
i, FERITEEPIEZRET D7D OIEERE
=HZY D3O TT, 2013447 H 1A, EAEY
@%Eiﬁmﬁﬁﬁﬁﬂﬁﬁﬁfrz/ﬂzi/

W RE R OB 5 R ORBEHFHICHRD
m%%ﬁkomfﬁ%ﬁﬁﬁ%mm%UMﬂ#
ARENELLY, ZOBAT BEOBIET
BRI B E B BEIS iR k%
BIRT DAL DR L TR Y FiE DR
D OFRBE R E Lo ER3E%E OB
TP, TRIRITE U THRIEEROEREITH W S
NDBWHEOREREMERBHRIND Lok
Tnb,.] LMBULERICB T DA A ~—H—
MDD OBWHOEEMEIC ONW TR SN
TWET, 6T, ary R =F W%, T
EDEMEH OB T ZeMomn EEORK
THHATDRONTIPICELTDHDOT, K%
5 3E 5 O I AN BT R 7 M Ak 32 W B 125 38 5 0
PR IR Ol %2 HIN L5202
Wi SRS SO IR 2 BR<.) | ThD LiEH
L. ODFEOEEHOMRENE Y PIfFSN D&
HEFEET D T2 ORAL S M B3 5 X3 B 5
By, QEEOERMICLDEHEDRIWERICS
WT, ZNMRRBLT B ZNOREWEE ZRET
2% T2 OIS W ESE SR SO ERER. Q)5
EDEFE SO - AR OREIL TS d ko
I A YN 9 B T2 1T B A R AL S T
M SUTFEIEESR D 3 SRR TVWET, =
BiX, Ak L7z FDA Ko7k - HA XV AILH
% 3 O>OMHEMICBT S DD TT,

BlE, Ay R=F U BWiEIicinz <. M2
2 (complementary diagnostics) &\ 9 # L%
BRAEBENTHWET ?, ZOBERITIZ. AL
HT MFEOBEENZMEHT BICHW S M)
LLTCWrarv =t ra2W#Es. FWUoT-H2iE
RN &3 2 IR (R 23R ARG S vie
LEITX T 250 T8 2N & T 5EENN (B
D UNZIARR[FE B O E DS 2 EH T 2 BRI
Anafd] L LanE HEBETIREX 20T
LIz £9, FREDBEEN TR FMFEZHEE
I R WY LN N STE S e O B LS T R P
EDERMBHOFERICAR R a Ly = B
WEXAMTDEIICR>TVET Y, EHN Lk
AW 1k 1 ORR TR 20 20H B BUK

ChbElar R=F U BHFEOHERETH Y.
SHOBKRBBEOD Y Fict > THEHEICRD L

BbhEd,

AVN=F BRI ORI OB, 1998 i
FDA 73## L7z Dako HercepTest T, HER-2 ¥
VR BEEBFFEE L TV D AE OGS
trastuzumab (Herceptin) & [RIRFARGR SN E LT,
%0)?}7{: FDA 232 DDIRIFRE L ZDa Ly =%

DWi A WA L7z 2011 4E 8 HE T, N
%i/%%i@% AIHV FHATLRZ Y, DR
ETix, RN THIFALLS /U > JEOG SR L
[FRF ARG S LT IR IR G B OB IR D T2 O D
WSRO N=F BRI TH Y, 2012
4 H OBHFHRIMUE TRIFINE SN E LT,
v R=F B OFIIREMFK D K-ras
BIETEEMRAETHY. fi EGFR HliEHTH D
cetuximab (Erbitux) & panitumumab (Vectibix) (2%}
T DEBEPMENE T Kras BRAH TS &0
5B A E T OFERICIESNH TN ET M, 2
D%, N-ras BAR T EIZOWT b [A U RN H
HENY, bAETIE TRAS s T-Hdr ) 25 2015
4 TR S E LT,

S E OB Y X, 7> RS OFHIBHIE 21X
A=A VBRI OFREFATE Z ER L, ARE
BIZBNTH R ERRZHIET Het 2 L
TRV, FHHEHFIIT a2 =F 2 BRTSEAR ]
RIZIZ>THNET,

ayR=F Ul L EBIEER

n/vnai/ﬁﬁ(:/ﬂw%nqlﬁ%%ﬁU\
DEWDNEEHINDHEELTIE. 7/ A
AF<—T—%BLE DM F<— T — @%
FLFEEWFZEIT K 2 9 S D F8iE ok 2 12 Be i 4
B An - HH OFE R O D4 @ driver mutations
RBAEMEEE B L &7z actionable mutations) 72 &
ORFAMBIHR, SEXIFHREE ORISR E~DOxth &
W o e BRI E B, 2 U CTREAEIZBITS
EVRRAETNVOEINEF HNET,
B ICIX 10 FEE2B X D ROV &K
RBRREMAE L 325, BRRIIE BuEHl o
B, 5~10%) 13k < . B HRAOKK I X -
TIEHSEP SHORT 5 Z 2z, BSEAZEITB
BREMERPRTE RN L2 9., —J5. Bl
PERRARN R3O S AR A e
PESCADEREREANE DO LET, MK
T, RHEREEENR LT D70y I RR
K —HOBIE] 5. FER OGN - #etET
T DI Lt ar =4 ks
A LT TRE ST BE x4 &4 5 350b
gl ~OFEHOEFEEZBELNTND LN ET,
Ay R=F W OERENE. BSAREEFNIC.
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BEARETIL

EIMLERETIL
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BHELHEIDEME
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(A= 558

i

One-size—fits—all approach

B — A5
BBEICRELEVBENBETS |

i o F 9

H

B1 v R=xrh &R ERE

A LET, 2 FERNHEMTAEDE BRI O Hh
725> TWETR, FUHEATH D &5 EH
TL . TR ZZETT 2RO/ FIT IS
THRRBEZRINT D Z L8, D FEENSEORE
7RRIEH Z Bl L, BRI R 2S5 e IZEHET
o TIE T O EHERRIR T 7 V) 1396 4400
W BTSN TIHHREBINT D7), K2R
B L EWEIVERBEE S RE T L, Ll =2
UN=F UM XV BEEOEN R D0
T Bz E2ZE L. B E2ENtth
X, "W R E L EIVER O iREE (EBIEE
HET V) OFBIRPRE SN ET (B V. JE/h e
il DF) 3~5% L HEE SN D ALK @& EAE 1715
eI kg5 - —F RS crizotinib (Xalkori)
OBWNEHEVICDHATHY . £ ZiEDLEIT
R e B 325, FDA 13 2011 4E 8 H i crizotinib
& ALK Al AR T2 s 3 5 FISH v % [FIRFIC
ALY, bAETYH 2012 4E 3 HITEHRS &2k
HRRFAR SN E Lic, ZOpIE, EIHEBHT
ORI AR 2 AT B R B SR (a v R
= BWiER) BB S AU, DRSNS TH
EINDIHNREBEOME E PR VEEERMIZE D
HEPRARBR ST RE & 72 0 . BESE GBS IR o0 i &
BAFE A N ORISR TH D EERLEL
72, 20X oz, ay A=t rskit. Mk
EIEDOHEEIC & > TEHETH D ORI ST, B
EBAFEIC DR E A RIELTVET,

TR B E 9 DHr L EER

2015481 H 20 H. F < KERHHEIZ—IEH
2930 C [Precision Medicine Initiative ] 2208 L.
Bk miE%E2m_ LE Lk (F 1), precision

medicine % AERAEZSRGET D iz, BEM
ANDOBBEREFROD TV T XA TEEEL
TIHRFET DG LR L TWETA, ZHIEH
IR LT iRME RS ET L LR S DT,

fERIMEIEEIL,. personalized medicine, individu-
alized medicine, % L T tailored medicine 7 E£f 4
ICHGERAM SN TWET, EHEEE 7 AGHEA
567 LTz 2003 4ELIRE. BRIEO D FeEx 5%
mE UTABMEERSIRIBINE Lic, LALR
5. HBULERED TEASRH KOz &b
eEHE ] LU, A<HLWEERTH D LIEE
ZERA. BIZIE, BIASERE T, WERE DR
. ZF L TR O R TRl e Pri 3 2%
RLTWET, £z, Al PR, 21T
o F T IR EAn PR E 2 JE L TR bR
EHRHEILTOET, TNS50H%. HEDBHR T
S>TW5 MEBMLER] Z20HDTY, fEHNMLE
BOHMIL, RO RBRFTEIEEEZEINL,
REABRGREEG ATV a— T X B RE
(the right drug for the right patient at the right
time) #EETHZLTHDHLEELET,

2008 4 9 H OXKERMAERAEAME M KO
4 (Priorities for personalized medicine) TiZ. 1
BMEE#EEZ O & BEORMICE bR THEE»k
2% Z &, Q OB A BN IR
52 LTRIFRDY AT Wt DEN
WEYVEIET 2. @7 IV —FkEhic
iz LA EBDLND PHidH D WITHEE
KiEid2Z L EMMLTHET Y, —J. 2011
FEOKMEHRAZHEMEIZ Y. X4 O
—#6iz Tprecision medicine] % W TWET A,
precision medicine 13 {ij ik D FEM 7% D Personali-
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#% 1 Precision Medicine Initiative (ORfZE

Precision Medicine Initiative (#IZ)
WISERE—BHERBICBLOTHATKEHENRE

B precision medicine& (& ‘

o SYRLAADEREDRHSE- R

HREENLELTIEATESLLSZT S,

o RHDiaE:

HREAHOMEF
° EREM:

CNETOEBEDO ST FEHREEE (average patient) IR IFIZTH 1Y

1

HARF. B, SA7A2MIICETAEASEDENEZERL-FHCEREAEHITS

® 10085 AFRENULDRTUTAFHBELERARIFT—FORIE:

SMEEHLTIHR., EETFIE, AHDEHR. AROREDINR. £EFRG-£TEET 2.
AT —R2EETHRALTHRORITAR. T/ O —L2HRE, BEFOIFR— AR DEHD
TIEELIT, BENHBRNICBNT LA/ A—TA TR RETNENED, 2F—HIE A

@® precision medicinel Z#I T4 N —BBEA DT

BADRFDOREL, RS —THHHOHLLTEE. SHELET —S~A—A0OHEE. 2

RIUTATHoEH100FREDHRIFR—FDEE LS ABEFHRRICBEGAIFEMOT
HIZ. BFOMEIR—+ BEHAE. BLURMBALDE NG NA—F—uTEHE FEITIE,
ERFREE. HRE. BME. 754/ —0OFMR. ERHBEFE. BLUREAMZRBE.

www.kantei.go.jp/jp/singi/kenkouiryou/genome/.../siryou04.pdf

©
R

Precise, but inaccurate
1QC OK
EQA fails

©

Precise and accurate
1QC OK
EQA OK

Accuracy (FERE) = E{E (true value) ISELMETHALEETRTRE
Precision (& &) = (E5DED /NSO RE ; reproducibility (BIRM) &
repeatability (RIE AT HEME) D2 DD EFRIZHITEN D,

1QC: internal quality control NER¥EE &R

EQA: external quality assurance #+ER¥5 B {REE

X 2 Accuracy & Precision: Precision Medicine IZ 331} 5 &

zed medicine AU X SIZEZESNTVWET, B
RIRA BT O precision 13EE LR EN T HD
EDINEEORETH Y, reproducibility (FFELME)
L repeatability (IR P REM:) OBLFIT/HITH Z &
NTEXET(K2)Y, 2011 FED KR FHLT
BA#E X, precision I accuracy (FEE) DR
bEPLLTNT, B2DHDDEL S 7A A—

JILR Y 9, A< KHiHIL precision medicine
Z DRI BBE. 94 7 AXANVIZBT 2 A
TEDENEERE LI P SCHREEEWEN T 5
ZE] ELTOWETHR, FERDHEBMEEEDE 2
J 0 & T8 % A el Bk S B~ D R B % H
fRLTVET,
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Ay NR=F LB EEOEBRRIN A OBLR & BRE

ZNET, [ABIMLEEE/ precision medicine T &
oTn/A%ﬁ/ﬁ%ﬁﬁﬁf%D‘nyﬂzﬁ

YWz o Tary Rt VBB AL R T
HHZELEHMLE L, 221X 2014 4EES
FERIMSE B L O Z N BB RIRIER S iz =
UREF WA EE LD E LT, TRHR
RN ST B RAEICRINT 2 12135’* AN
FELBRWEEXH Y £9 . #lxiE. imatinib
mesilate (Glivec) D J# )& TdH 5 KIT (CD117) B
HALEMBENES OZWICHHTH S (D004-2 1
HPLIRESR I TIRA] © TR kit B s TR
I B R H D A, T, [FUHRAH
HTd» % EFGR #i2{##izix T4 EGFR #iz
TR ()T A EA LAPCRIE) ] & v EGFR#

1A (VT Z A L PCR LA | @ 2 O
RREk STV E 28, i OB FEREN S EU 2500
HTHY, B#FIE 2100 ST, WA ZWEE T
WT EGFR s 1-#id & Fhii L 725121 2500
HOFE SN, HERERSE 2 & ORKEDLWH
W THRA L25E12id 2100 5 &0 9 KA
ENTVWET, LrLE”nH, [N Kras BIEF
Wit OBE. WA BWERTFEL TN, HE
FHBLGRHE 2 WD TR L C b 2RI s 50
2100 5T, ZEiEH Y FHA

U EDX iz, av =F B3tk
WBALTIX, —BLzr—Annksicibh
£9. SHOMIMLEROERIZE > T, 3R
= 2B W DO IRER IR & BRI B B
=N kB ET,

£2 RSN TWD 3 =F Bl
(2014 4 AWML E LA

2IW BE '

RASIl{Z FHAE

EoES BREEAA
D004-2 1 EUESRETRE
1 EGFREEFRE (U 72 A LPCRE) 2500
O EGFREBIEFH/E (U TFILE A LPCRELLS) 2100
n K-rassifEs FHRIE 2100
b kit FRE 2100
D006-2 EMBEERETFRE 2100
D006-3 Major BCR-ABL1 mRNA 1200
D006-7 UPY LY R BB R RBET SR 2100
DO06-8 B4 RS F 19 (KRT19) mRNARR 2400
D0O06-9 WT1 mRNA 2520
D006-10 CCRA% 2yxy (ZRA—HA A R1)—i&) 10000
E3HIER ) CERL2742 A LRI RIZER)
BRAF V600  (B% A% N005-2 ALKES:BEFIEAREL) 6520

Major BCR-ABL mRNA IS (£% R4 DO006-9 WT1 mRNA)

(BF R D004-2 1 BHEMEHBETFIRE 1 EGFREEFRE() 7 ILEA L PCR )

2520
2500

F138 REDW

N0O2 RERE (REMIKE) FIEMEMRRFR

3 HER2 %2 /3% 690
4 EGFRZ 23y 690
5 CCR4Z /Xy 10000
3 (FEB) AKR&E S /9 BEQH NO05 HERZEEFIEARIER 2700
NOOS HER2;E = FAR A {E R 2700
NOO5-2 ALK& MEFEAIER 6520
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Bboviz

E BIML [ precision medicine DHEJRIT & - T
AVN=F U BWIERLS ZEDTERVWEET
bV, TOBW DO DRAEIZL > Tar =%
VBRI R TT, a v R=Frpkiear
N=F Bk WS HEEORKD bz DN T
BB L., 3y =2 2H LRSI ORI
DN, X 5B D> & precision medicine
~OFEFNZ DN T E L. fefkiz, ar
=F VW & R OB S 3y =
VBWOSH ORI & o THRT REFEIC
DNTHMLE L.

AUN=F UBRNT K o T BABHRIZI S5
IZEAL - R U TE E LI, OB HEDEA~D
EELHEINET, 2> = ZWZ. ‘one
drug fits all' & RIS N D42 WNIZEES
PRI TR, BFMAANCH KOR A E R
L7z IR 2 REIC LE 9205, HEZEIZBW
TRBMEEES — LT 5 £ Tizid, £ < OFE
R L7272 8. BATREDEF T
A TG 32 RX=F 2 B~ D EL A 23 B AL
[y /precision medicine DFEL~D K & 72 iR IZ
RHZEEMFELIEVWERVET,

3CHR

1) Warner S: Diagnostics+Therapy=Theranostics.
Scientist 2004; 18: 38-9.

2) Del Vecchio S, Zannetti A, Fronti R, et al: Nuclear
imaging in cancer theranostics. The Quarterly
Journal of Nuclear Medicine and Molecular
Imaging 2007; 51: 152-63.

3) Papadopoulos N, Kinzler KW, Vogelstein B: The
role of companion diagnostics in the development
and use of mutation-targeted cancer therapies.
Nature Biotechnology 2006; 24: 985-95.

4) Draft guidance for industry and Food and Drug
Administration staff-In vitro companion diagnostic
devices.
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5) Guidance for Industry and Food and Drug Admin-
istration Staff-In Vitro Companion Diagnostic
Devices.
http://www.fda.gov/downloads/medicaldevices/dev
iceregulationandguidance/guidancedocuments/uc
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6) FEHATE 0701 £ 10 5/E LI BE E LN

RASTHAE [0 =g 2Wiess i OB
THEESORBRFHICHED HEFEHIZOW
TJ (20134:7H1H)
https:/www.pmda.go.jp/files/000157744.pdf
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HIIB L O3

AR2NF. WIRIGER ORISR J ORI ROERE - FIfZR L& OMIfE » < 2 FEBN 28
LTEZOESRICHNS 2 Z L 2HIN LT 5,
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1. HOON HAMEBFIME PR - FAMER LT D AMMRERE2H 1 ISl LT 5.
2. FREEEOMOTITHDILT

3. WA OBAFREENI A & D - 15 TEE)

4. 2O, %3 FOHMNEZRITT DT DITLE e ik
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LOREIFRO AFEHET D,

DIE 2 B AS0HMIZEFRL, FIEDORXTEMATDIEME IS

HELSEH ALOHMIZBELTEHEN0H - HAT, BRESERBRESCITHA 2 41

X BHEAZ. HES FREL0ORER T, RETHRREINE., HEENELT S,

3. BYMSE AL0HMIZEFL., A20MERRICH NI E2FHETHIESBLUNOMMANER
XRHET, FREDRBEEMATDE

4. HERKE ARR20BHMICERTSERXBUNOMNE IZMET, $RMA & TEHEMZ21TS
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ELSEERREBSEIF. 2@BEMINCEDD LAY, 2@BEMALRITER SR,

LERBELROHESBIZ. 2BEWNDDLZLE2EH LRV, WHOSEITWIRDFHRD - T

TR LRV,

LRIIROGAICZOEKER S B, GEETH D2 ELBIFAR BB Z TR LRI NG
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1. BAOHLEARARBHRITRTHRZ L&,

. SEOMARME LT 3EL ik oTc b &,
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OB, BHERERAMR L, BEEFHAZRE, KB IiTT 5,
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THZLNRTED,

4. FEEIZ. FEERZEBRRERLL. ROEERHEZERT D,
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SHERE, FERERICHE L, HEROFEFICEIVERELBRD Z N TE S,
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#1564 BRI, HFE, HFBIVHFHERELZD > THRT 5, HBFRPSALELRD B EITHE
L. HEfRSHE LD, HHERAIBMEDO3 00 2 OMFEZ S > TRIL L. RIS O
WPEEE D> TS, BHRRXOBMFICOVWTIE, EFEREER L. HUE L BERE VRS
(ES = SoIARE Ul arep

B16% HERMEMELIREOLEIE BE. REEHE. BRI O CICHFGEERE, 4
KA DPRRPHET D,
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