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it

THUEDRBPFEEINELEN, B Mo
CUPID II Tleks#sh RASGEH S N ERHATL .
4% SERCA2 ~D#t Tz 72 Ak S PR i I B
HTHDHI ENRBENET Y,

FeA, EILRITFRE N — 7 ORBERE TIE.
BRI OFE & D212 33T SERCA2 D3
RZBHZ s LE Lk, ZDRFIT SERCA2 ©
FBULT OB ST RRILIEN T X 2GR T 28
20 E9, 45 Tid SERCA2 DfEE Iz X v Eig
BRI BEAEC N RSN Z » £, /MR TIX
IR L S 7 WREE BRI X 0 BEENTTHE L
F49, I TIiZ SERCA2 DFBUE Rz BN
A ML RN LTIRPFAEELET, 2o
FLCREA OGBS & BAETES A b A R
ERERFIERZ &N, 23 mE W ks iz B
LET?Y, 25 DfH%s T SERCA2 DFHL A #D
R, BRI OB RS 28T 5 Z &
frEhEd,

— W bEE NO) XM N Il TR R NO &
Rz (eNOS) IZ X W L-7 A= 7 H AR i
EhET, MEFRHICBOYTNOIZST=U 1
YA 7L —ADNLFRITHEE LT, cGMP &5% -

R - RAE - BRIEARL R

\

SERCA MREBIET
SERCA/PLB OETF

/

~

SERCA MEEANLA[ER
SERCA Cys674M B L L
SERCA Tyr 294-295 =01k

/

SERCA H#REET
— ~
AL LT FILIESR IMNRERRLR
DS REfEE =TS Metabolic Remodeling
\ /
iDIMER DRI - ER

1 DIERIZH TS SERCA2 DIEF

A ERLRE RGBT AL
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Nitration of Tyr294-295% on SERCA
in patients with diabetes

Tyr—-294-295 Nitration—-SERCA2 antibody

“SERCA2 di-nY _

s wy

’,:",:_:‘_tf ‘i” . ‘.Q,\‘\‘ ]
i *’Atheré_sclarotic :
ARG 2

2 o ‘(' "‘ ;)f -
> : o ‘.“,\;‘_
e NN e S
BEBARE{LEE =
- LDFLBELE

(Xu S, T Adachi, RA Cohen et al. AJP 2007)
2 HERFEEZEIZHITSSERCA2 DELIEER

PKG #{GHAL L. MR 2 S %3, M
B AR RIS I L > T ADKRT &
PENET2, Z 0BT < &b ik cGMP
/PKG %4 &9, SERCA2 @ Cys674 D7 )N X FF
VIEfiENTHZ L EHE LE Lk, Cys674 1%
BERIE - BIIRAEAL - DRI RS & TR
I, NO v 7 FanEHIh, HWEOHETICE
Y F9, i, FRFIZ SERCA2 @ Tyr293-294 1%
= b uibEHiz321F, SERCA2 idfEE s h k4>,

& A X BAERR 1L Sz SERCA2 # #4241
& (Cys674 sulfonyl SERCA2. Tyr293-294 Nitrated
SERCA2) % B8 LTE & QBT 7 V<0 Rl R A
TZ D SERCA2 DfEEEZRFF L TVWET (H2).
F 7z, Cysb74 Z8ZFHNCER L7z~ A (SKI :
SERCA C674S mutant Knock-In Mice) Z{E% L <.
Z ® NO/SERCA2 ¥ 7" VEEE OO L E R~ D
B2 e LTV E T, Bk SERCA2 [EsE DR
ek & TN AR L Ui WL BB % 1.
Fl A OIFEREVEBA~OBW - iSRS
75

X W

1) Zsebo K, Yaroshinsky A, Rudy JJ, et al: Long-term
effects of AAV1/SERCA2a gene transfer in patients
with severe heart failure: analysis of recurrent

cardiovascular events and mortality.Circ Res 2014;
114:101-8.

2) Greenberg B, Butler J, Felker GM, et al: Calcium
upregulation by percutaneous administration of gene
therapy in patients with cardiac disease (CUPID 2) :
a randomised, multinational, double-blind, placebo-
controlled, phase 2b trial. Lancet 2016; 387:
1178-86.

3) Adachi T: Modulation of vascular sarco/endoplasmic
reticulum calcium ATPase in cardiovascular
pathophysiology. Adv Pharmacol 2010; 59: 165-95.

4) Kujiraoka T, Satoh Y, Ayaori M, et al: Hepatic
extracelullar signal-regulated kinase 2 suppresses
endoplasmic reticulum stress and protects from
oxidative stress and endothelial dysfunction. ] Am
Heart Assoc 2013; 2: e000361.

5) Adachi T, Weisbrod RM, Pimentel DR, et al: S-
Glutathiolation by peroxynitrite activates SERCA
during arterial relaxation by nitric oxide. Nat Med
2004; 10: 1200-7.

6) Adachi T, Matsui R, Xu S, et al: Antioxidant
improves smooth muscle sarco/endoplasmic
reticulum Ca?* ATPase function and lowers
tyrosine nitration in hypercholesterolemia and
improves nitric oxide-induced relaxation. Circ Res
2002; 90: 1114-21.


https://www.ncbi.nlm.nih.gov/pubmed/24065463
https://www.ncbi.nlm.nih.gov/pubmed/24065463
https://www.ncbi.nlm.nih.gov/pubmed/24065463
https://www.ncbi.nlm.nih.gov/pubmed/24065463
https://www.ncbi.nlm.nih.gov/pubmed/26803443
https://www.ncbi.nlm.nih.gov/pubmed/26803443

Rkt B 3T IR R T VAR YT A1 TGRS & GER I

F3 TR VRY T AL TCEHERE & a5 )

4, 7V r—va iTXHBEX LR E
ZDZEHIT X5 IMERSE R

1T NP>

ERNICEET DIZEA ETRTOEKRE D
Tix. EMEENITE- TS Y r—v 3 > (B
) B2 B, L TIEZ Y r—y a iz k5
JA~DEEAWAL A N L AL LIZY 35, Y4
w. U r—yavix, FSra—RefkEkRInd
BICHDOINKR=NFEL X NTEOT I/ 5
PIEBERINT S U, BRI B b O 2
J%4 (advanced glycation end-products, AGE) D%
RICEDETHOZ LEFEL TV, LarL, B
TIEEVEWHERETHER SN TN D,

DT RTOR VR Y BIXAEAIEE) % i i)
BRY . IERERN LN % 52 0) 5 rTREVEDS B
Y, IEET TIENLR Y. FERREO L S g
PEf 2R EREE T, ERNOH BB L2 A

HI)ILa—R

TV r—var Bt L, ZORKENT
5 AGE NERTDHZ Ltk b, HROEERME
HATRNTIR, FlEERS L DIZF) r—
o3 VOB AN B E R R O FIEIC b B Z b
2725,

LGB 21T 5 TR T oM IR R 2 R H
T 5. MENTIE. M2 S5V AAR 7N
a— Ao TR NF—FEERThI TS,
fEBERICIBNT I N a— AR OTHEL TH D
ZVEeATATE R-3-V UBERbB LT, i
Bo%rlEY & UTIERIZISEOB W a-Y LR
ZALE D A F N7 F Y — VAR S
T3 Y(& 1D, AFAZYETFH =1L, Fh
HE NS EEzE L T0naZ EnmshnT

NADPH NADP*

<

]
S

y
Glucose—6—-P

AN

NAD*
BT %GAPDH
1,3-Diphosphoglycerate

v

N
Pyruvate

NADH NAD*

Fructose-6-P —> AV = 2 §#EE —> UDP-GIcNAC

Glyceraldehyde—-3-P  €»*DHAP —> )4

—7T—>DAG

NAD* NADH

MU — )RR
AL) Sorbitol J-L) Fructose \
AR SDH

49— > AGE
PKC

SEHE

VA XY 53—+

(Glyoxalase 1, Glo1)

1 MEATEELETECELTHS
aldose reductase, AR; diacylglycerol, DAG; dihydroxyacetone phosphate, DHAP; glyceraldehyde-
3-phosphate dehydrogenase, GAPDH; protein kinase C, PKC; sorbitol dehydrogenase, SDH;
uridine diphosphate N-acetylglucosamine, UDP-GIcNAc.

* PN RS AR SRR 2R 5 0 72



12

TEBREIE 5 38% 515 (2017)

W5, i, AFNT)FFH— L, glyoxalase
system IZ L VIHEIN, ZOHEPEDIEFERN
glyoxalase 1 (Glol) TH 5 ? (R 1), HA72IKMEE
RIZBNT, AF AT Y F X% —)1, Glol DEAE
BHONTETND, FIZIE. FEIRFIRE TIX
Glol DFIUTETLTEY ., AF V7Y FHH—
AR EF L, 2KV IENTO AGE OFRIT
BINL. BRESHENET S LEZ b T
%Y, Fio. A RMRIERE O—HIT Glol & v X
TEBRRRELUTHDEFNS D Z ERHESH
eV Fnlidiic, S a— 22 KRBT A
PEFERMMTTHE L TWD X 5 2 KiGHE. Bk, &8
MAREZR E DL K O A TIiFIE LT Glol 2355
FHLTWDZ LBHEINTNDY, £, #f
RAMIREB (T YN, <= —{., A—F Y LIH,
ANREER R TAPA TR ERARER L O
HLE SN TND, DE Y. Glol iXBEIR - B
JRIFABHE. A RIE. MNA . MREMEER
E DA TR B ORI LD & & BT, IR
BT IZ D BB D EE X BND,

Fio. REINTER LT AGE 1X. AGE Z& 4k
(receptor for AGE, RAGE) IZ #4% & 1kt & 7l
INERENICHIE MR KREZFIEERITZ
LT/, & BITHGETIE. RAGE 13 AGE D&
RHFT7T I K- /B ANSZ 287 high
mobility group B-1 (HMGB-1). S100/calgranulins,
lipopolysaccharide (LPS) . phosphatidylserine .
lysophosphatidic acid (LPA) 72 kA7) H v K&
AT DT EBRHLMTEN, Toll BEZRERE
& FRRIT N & — 2 iR 254 (Pattern recognition
receptors, PRRs) & U CTHARME, KIE. MO
A 7p B A ORERERIEEIRM BN TETNDE Y,
DF Y. RAGE iX. HifRSMAE S HHE. B Sl
JeuE . BRGEAL, OB X B OkEE, Rk
FIT K DMk, MiARMERE. S HLERAE. B IRIE I
BUF 2 K oI AEH AR, BuiAE, A} iz X
5 RERIIESE, T A Y NA =R, BAERRE. T
A=Y AMEOEL, 7 LA ¥ —k, KIE%
AR SN D e MR BRI D HEREMIZ D 5 Z
R AR E Mo ERICEVIFHEINT
&

Yk, 7V —3 3% Glol. RAGE |3k 4 72
RECE B ORIEERICED > TWVWD Z &AM
LTI - TE . 5%, S HITEBOREMRHA
RFHIBIEIH OB DIz, ZD X 5 D
e ER 5 Z it Lz,

X B

1) Rabbani N, Xue M, Thornalley PJ:
Methylglyoxal-induced dicarbonyl stress in aging
and disease: first steps towards glyoxalase
1-based treatments. Clin Sci(Lond) 2016; 130:
1677-96.

2) Inagi R: RAGE and glyoxalase in kidney disease.
Glycoconj J 2016; 33: 619-26.

3) Shinchara M, Thornalley PJ, Giardino I, et al:
Overexpression of glyoxalase-I in bovine endothelial
cells inhibits intracellular advanced glycation
endproduct formation and prevents hyperglycemia-
induced increases in macromolecular endocytosis. J
Clin Invest 1998; 101: 1142-7.

4) Arai M, Yuzawa H, Nohara I, et al: Enhanced
carbonyl stress in a subpopulation of
schizophrenia. Arch Gen Psychiatry 2010; 67:
589-97.

5) Sakamoto H, Mashima T, Sato S, et al: Selective
activation of apoptosis program by S-—p-
bromobenzylglutathione cyclopentyl diester in
glyoxalase I-overexpressing human lung cancer
cells. Clin Cancer Res 2001; 7: 2513-8.

6) Chen F, Wollmer MA, Hoerndli F et al: Role for
glyoxalase I in Alzheimer's disease. Proc Natl
Acad Sci USA 2004; 101: 7687-92.

7) Hipkiss AR: Aging risk factors and Parkinson's
disease: contrasting roles of common dietary
constituents. Neurobiol Aging 2014; 35: 1469-72.

8) Distler MG, Plant LD, Sokoloff G, et al: Glyoxalase
1 increases anxiety by reducing GABAA receptor
agonist methylglyoxal. J Clin Invest 2012; 122:
2306-15.

9) Tao H, Si L, Zhou X, et al: Role of glyoxalase I
gene polymorphisms in late-onset epilepsy and
drug-resistant epilepsy. ] Neurol Sci 2016; 363:
200-6.

10) Yamamoto Y, Yamamoto H: Controlling the receptor
for advanced glycation end-products to conquer
diabetic vascular complications. ] Diabetes Investig
2012; 3: 107-14.

11) Yamamoto Y, Yamamoto H: RAGE-mediated
inflammation, type 2 diabetes, and diabetic vascular
complication. Front Endocrinol (Lausanne) 2013; 4:
105.
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1. Sirtuin &Ehni

T = ([ S A S

- ICRBNWTEMITLNPD DY 7T, #BIEFRFEE
INTWS, frilt, Yayyay_x, BV

B ik it & & bITHREN K N T S TH o T FEEW 2 A Wt ©Z Ot s+ 2
V., BRI T 2B TH D CKD Il ikR FHD LIIKRBEESRIOHFEGNE 52D 0%,
BTHD, FEilo GFR Oz B3 LEEZTD LT, FHarLBhEd B Lisimf i bz Eis+
2o T, GFR @ 60 Aiifi. 725 CKD O] HTHoREICEDL D EIEFIER 1ITETF DY,
BT 80 25 907 Tl F DEIGITBMTIX Z DT AL NAD IKEWR T £ F L LB
50%iE < T TIX 70%1EL L7 B Z LB b, Sirtuin {27 H L. Sirtuin OBz 317 2 EFizo
DF Y CKD Ofr Lz bW, ELOHEST WCHRE 2 81T 72, Sirtuin B 1XF OitE
ERTVWSLEZ NS, AR TIEEIEOE & A TEERE, SR OF A 2 T EF s+ Sir2 it
FOBRICH DY T I NMTHOERRD, IEAOWAIERER S THY, T Y 74 —L0
. . Sirtl~7 & THAET D, i D Sir2 & HFRMER F
BILOZAN X — R Sirt] 1. % 1 U —HIHC BT S L. %
B I B & 9. LRk I BV T i . MR A ML R T DX N7 OB &R
O RN XF—R#LAEEAF LTINS, =% %, F7z Sirtl i PPARy. PPARa. PGClak -
NEF—REBPRERFEME2RD, =R F—REO TeoxaX¥—, FRERH. I v RV THEE
BAESINB AT SE D, Z ok X —REH RRICBH 2 BAZ T OB T L. BEFE2HET

1 ZBLEOREHR. A2RTAP2T
TRAX—RBBUCBNTHEMILP2DD Y FN, BIET

R AR FMIEEZ b 53 RBEL LR
Insulin/IGF-1 #& &
Insulin & IGF-1 N iR
Insulin 32k & IGF 23844 i WMHE, auyaunRz, TR
IRS (N R, vagvaunxz
PI3 kinase KT i
PTEN k& ok
PDK (N ok
AKT (N BRI, FERE
FOXO k& R, vagvaonxz
GH Z& 4k (EN <A
GHRH %4k &N <7 A
Sir2
Sirtl k5 Rk, fil, Y auYaunc
AMPK/mTOR
AMPK k5 Bk, fit, Y aYaunsc
TSC k5 NAERyAVE Ry SaN=st
TOR &~ B, Y avYaunRz
S6K &~ vauYaunRT

* BRSO A P s AR PR
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(PEC)

Parietal epithelial cells

Tubular cell - Podocyte

Communication

Y[ Proximal )

tubular cells
(PT)

D

A

|
b

8 ]

I il

high glucose

/@ J

1 #HERBHEBEICSITARME - 78 K94 + Communication

5. #LTSirtl OEE X RILX—, R
DORFMER TDH DHEIRIF DR BB IZIB W T
HEETHD,

B PRYR MR IT BT B Sirtl

Sirtl I =R F—RBHZR W CTEERLE %
RizLTnDE0n, BENIZBWTERIZZ RV
X — B 2175 EEHTEM RS T B LhR
A IXARERRICER L TR Y. 2 2 TIHERIs
JERITIERITITbIL TS, 20D T RILXF—
a2 ATP pEAE DS LB T Sirtl o 5 B 2SR
ENnb, ZZ TR ETH S, BERFB. CKD
DO OOEF AT DHEIRF MBI ICHT D
Sirt1 O % WAL RANE IR I Sirtl 2 @5
BT DB FRE~T A (TG~ R) ZHNT
MEt L ?,

PRI BE PRI BHE I B 1) B Sirtl DR O
Elb ket Uk, etz a4 AL 7Y b
3V (Streptozotocin, STZ) T~ 7 ZIZHEIRIK % 5
BLIZOLEKTO Sirtl ORBEBR Lz,
Sirtl OAPEGA T S22 K S ITENRE I
B3 Sirtl ORI STZ #5- S WTHERIZE T L
TEY., 24 \ATE LK F2RD T, — i THRER
D Sirtl 1% 24HE L VIR T2 DTNDE TG =
7 A TCIE 24 3BIZ BN T BTN R O Sirtl D%
Bz Tz, ZLTSTZ< A TRT AT
VR UZA TG =7 A TIEiR LTz,
FHARR AT RSB R M BE TRl B b, podocyte
DRI OREN TG < A TITMEE L TV,
IV 8l PRI 1 B 12 38 1 B 3B IR 1T B 1T B
R R 22U EI D &R G TE
BB oT,

WITFe A VR ZBME T TV L, 2o
HOBIETORBZKR LT, SESERBET
DR TEAIFLSTZ TERL, TG~ A THIEK
T4 BiEIETF L LT Claudin-1 & W9 EEFZETE
. U7, Claudin-1 @ podocyte. JEHMINLIZH$ D
PR LRS5BT Claudin-1 DB & —
RN KA MGEEFEALRZLEZA, KRR
A hOTAT I VBB EFIHTIEATDH
% podocin B X T* synaptopodin & Vo 725 F D%
HOKTRRD SN, ZOE in vitro THIE
T BT N7 2 0FEEMZ Claudin-1 OEFFEH
TIitdE L7z. 2D X 5 IR IRBECTIENIRIIE TD
Sirtl OB T T B & Z DAL R ERMEIZ I
F LT BkfE podocyte @ Sirtl DFEHIAMET L.
podocyte @ Sirtl d FE Bl DK K% % D N i D
Claudin-1 PFH % ERIVT LT I VIREFIE
RLZ Lz Z 38 2 b, JRIED b ARERE~D
Communication. JRHIGE - SRERUHIEE 20 &0 &
L7 (® 1.

Bbyic

DX 5 ITHEIRIE T Sirtl OFRBHEBME R L.
BEEOF &L LRB I LEHLNE L. ZTh
F TORF TEFBRIZT Sirtl 1ZEHEDO AV
7 AR, R KA b RS LS 5w 5
EZAIEBIL., PLTR b= A, PUni, Prss
i (2 &= B oM. CKD oEfr 24 5
BWEE2HFTHZENEHEINTNEY(R2)., £
FHil s T Sirtl X INE LR BT B B B RE M BHE
DOFIEZMFIT DEERH V. ZHITEE/LZMm
Hilg 25 RiIBT 5 L EX BNLD,



Feak DB 3T VAR YT A 3 [EAL L AERIAE) 15

ERRY
BR7EFILiE

R— 23

RIREE e N

_ AUbg: 1.
Skavky
TFTEER

Skavkry7

O = @

BPEF L

2 Sirtuin [Z & % BREER

% W Sirtl attenuates diabetic albuminuria by epi-
genetically suppressing Claudin-1 overexpression

1) Curtis R, Geesaman B], DiStefano PS: Ageing and in podocytes. Nat Med 2013; 19: 1496-504.
metabolism: drug discovery opportunities. Nat 3) Wakino S, Hasegawa K, Itoh H: Sirtuin and
Rev Drug Discov 2005; 4: 569-80. metabolic kidney disease. Kidney Int 2015; 88:

2) Hasegawa K, Wakino S, Simic P, et al: Renal tubular 691-8.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Curtis%20R%5BAuthor%5D&cauthor=true&cauthor_uid=15976816
https://www.ncbi.nlm.nih.gov/pubmed/?term=Geesaman%20BJ%5BAuthor%5D&cauthor=true&cauthor_uid=15976816
https://www.ncbi.nlm.nih.gov/pubmed/?term=DiStefano%20PS%5BAuthor%5D&cauthor=true&cauthor_uid=15976816
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nature+Rev+Drug+Discov+nd+Curtis+R
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nature+Rev+Drug+Discov+nd+Curtis+R
https://www.ncbi.nlm.nih.gov/pubmed/24141423
https://www.ncbi.nlm.nih.gov/pubmed/24141423
https://www.ncbi.nlm.nih.gov/pubmed/24141423
https://www.ncbi.nlm.nih.gov/pubmed/24141423
https://www.ncbi.nlm.nih.gov/pubmed/26083654
https://www.ncbi.nlm.nih.gov/pubmed/26083654
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b k DOBEIRIFREITB W T, I D p53 A%
fELTWD Z &RoZ DAL A O L D AE
WCBET D Z A E R TnDE Y, L L
P35 M B U o AR I A ph3 i AL
NHEETDPIIZONWTIERZH SR >TH
R, FZTAHFR TR, MW B p53 3%
BTG 2 B BILONWTHRITTDAZ L A2EAN L
L7z,

FFHERMT A CEIRY) —RBERE LT
FEPERCRE TV 2R Uy KEDAR - fifi/ 2 4% 55 o1l
BN ZIM Lz, Zh b=y 22HNWT
FEARY R oGt - B S RNA fhiizc X 5501
RBIMERAFT - Tz, WITHLAE P KMl ps3 DfeE]

ZHld 5 72 9i p53 floxed =7 2% Tie2Cre <
‘77\4) L < 1% PdgfbCre =7 & &35 U CHLAE N B2
HANAR A p53 /v 7 T b= ARAERL LTz,
F oW pa3 BRI B~ R BT S 729, p5b3
DY XF U ERRE DT D Mdmd % X — 77
v MZ LTz floxed =7 A% PdgfhCre & XHE L7z,

A BER
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W ACE M RE G 7 — Y 2 W AN EE
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REET-T,

ARG T, Tk I TREAHNT I T B IS P R R
p53 DIREN AR LTz, £FHAIZmIn) —f&
ARNIT &Y~ 7 ZADOMAE N ERIIIZ 33U T pb3 23
WS LZRALEMEELD.,. 22CTZ0
P53 DR E 2 KT 9~ 2 T2 ¥ I LA PN R e S 1)
p53 /v /T b= AR LEIrY) —&%
AR LIZEZ A, arvhe— <7 RALR%EOR
BRI SO LTI OB/ E A VA ¥
IR FRICUE L (W 2), & 5 I2f@i 21D
7o & Z A, pb3 XM BRI 33T eNOS D
Pzl L. ZORRERBOI hay KY
T AR BN RN X —1E %7 5 Pge-la®
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[ilayr=s
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BEE IEHE
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B : BERATER - A 2RV ARG TR, AN MR ps3 /v 2T Y kv

A T OGS L STz,

RHPMFISND Z LB hotz, £l i
BB AH=ALE LT, FHEDFD1OTH
% Glutl 23 M BN EMIIZB W T ps3 iz & - T
R HEES N TRBY, BheY) —AmIck b
p53 IEHEAL OFERBE D F Ok RREE SN D Z &
B BN LR oTr, & BITHIT L PN R Al

AIZ p53 Z BB D~ T A&l LT & 2 A,

PR BT Uiz, T72b bW A
p53 OIMFNT TR — W2 « BEIL Y AR B
TBHZ L THAMBEELZUET I nb, A
BT X B MW BN po3 DiE AL A > R D
VIEPIASIE R I TMERBEORINE RS L
EZz 615,

S lalgk ik, ARG ps3 23X h=av KY
T HA AR B ONTE RS T ORI Y AR & FH
FTAHZETHMRBZHRBMLTNDZ ERFEHL
77o WILEERE A > A Y VALGE: & OBEIRIR D
BN TIXEBAE A L AR A b L AREREE DR

AL & B Y & - T N MG ps3 AT AL L.

AL A N N FRIE & B D 2 & ASBEIT
SNTVD, AL, @R RAF—AMR
REASIMAE N Bl i p53 % G AL L AR E RN 2 %
FHE, ZORRLMESIHESSI SR ShD &
WO H LWEPEBR A T = X A %888 Ui, W
Pl p53 244 D ik ix, Z OEIEERZ W b

Y5 LS HBIRIRIEICIR D 2 5 LAITE X
TU\Z) 7“’10)o

X #R

1) Minamino T, Miyauchi H, Yoshida T, et al:
Endothelial  cell
atherosclerosis: role of telomere in endothelial
dysfunction. Circulation 2002; 105: 1541-4.

2) Minamino T, Miyauchi H, Tateno K, et al:
Akt-induced cellular senescence: implication for
human disease. Cell Cycle 2004; 3: 449-51.
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3. Klotho &#1t. HB. FGF23

Lex B 25 AEFRRT. AT BALIIINE T B 2R EE
Bey 22 H L, 2O ATRELTNSHE
ErERELEZY, ¥V 2y MEE0LMDOR%EH
<L MNZINA T Klotho & v LTz Z D EFi.
—EEE B OFEHEZ2— KL TRY., RILH
g DR ICIRE L TR L Tk, 0% O
72, Klotho BH M FGF23 L 195 U U FRA L
EUOZREE UTHIET D Z 830 o Tk 2,

Y UL mET S

FGF23 (fibroblast growth factor-23) &%, UV > 1%
Bz U TEME» DM INDXTF Rk
E£ T, Klotho iIZH5ET D &, IKMEICBIT DY
YRR AMEIL, x7a v bl 0V kit
PEST, FORER, BILEZY YV EFREDY ¥
BRI S, ) EEESR N DY, L
7235 T, Klotho KIH~ 7 ZADREOARE L. V
VHEEMREEEIC X DY VI EE X BN D, FEE
Klotho Rifi~= 7 A%, BEIE L & bizE Y > ME
PRI 5, &5z, Klotho Rl A %KY L&
THEHELTY VIrBE2MHET 5 L2 bWET
5200, TYUBREAEMET D] EWVOH
antEhi Y,

FDORAH=AANZ?

EHIZ VB VBN T LD THITK
HICEZX TS, ZThERGICT D720, B LSt
OHFTTY VI N VT AR ERES RN
HALADFAET Do BlZIE, M) S JRER R
LTYVBAIANS YA LIZE LT, MG
EH O Fetuin-A 23 Z A& 53#H0 2 L TG R
DEEFHELTINDE, ZOE, Vbl
3 AEWEE LTz Fetuin-A OEHERISTERR S 1.
an A KNk &7o TPz d 5. Z okt
i Calciprotein particle (CPP) L FHENTWD Y,
U VIEZ 95 Klotho K~ ADMLHIZiX
CPP N KBITIHFAET D Z LR EN D25, CPP
FATLULEETIIRV, L BREED L S
1T E AR B oM i [ 55 % 5A 8 T D iGN B
D, iz CPP 23# X % L. MEH KL

ﬁ*

JRREG RS E 2 S &R L, BiL a2k d 5
WREMEAE 2 BND T,

BN L&t

B OEFRIIZE T, BB R 0TI & D72
STILH CPPREX B Z LR ENT, & BT,
M CPP X rh U > JE g B AR AL D a4 &
BTz &bm&hz®?, CPP oiEMx2#% %
5L, ZOMBIBIRSFZIXINRERTH B Al Rel:
MBd D, K OBHEE R EE TiX. Klotho ™3
B TFom Y VIERSED S, &L, O
M. BHEERE, L ax=T., JLAARED
ERERET DN, UV IUHIR) VEFEDL VWA
Tz ) BRI ESS ) VRS R OBE) B —E
DN R A EFTnd, DX 5 i8R
BEIL, ZOIEEE - IR - B (U IR ~D K
I3 Klotho RIE~ A LEERITHZ Lo, T8
PEB R X R ] v ol bEEn .,

BYEER L ) >

B VEB R I, BRI 2R B R & D
BrRBOM, BERFECHEMEOAESL LT, %
TFABSO—RE L TRIZBENELL, 2D
RNZEEEETHIN, HERIFEN 7
o OB THDHZ EICEmITRNTHA 9,
PR PE R OWI], R 7 v BN LB T2
L0 b 5T VEREERD SBRNTNS L,
x7urrHlo) VHHEEESLTY UE
MR MR 2 BT A B, FGF23 28 B35,
BERTIZ, 270000V CHRHEER
1.0 ug/day Z#B % % & JRANE B & BVE OFRHE
IBITED Z LA ENTHDE R Y, ZORE, ]
R Y VB A AHTHI T D AT B A HE
WEahTnb, T7bb, FGF23 O LIz X B
Ry VIBEEARNY VBNV T AERIT
CPP Ok 2 L. fifakEs®s RS R %25
BT D, LVWORBARIBENTHNSY, B hT
X BERAOR T e He o) IR
X% 05 ug/day TH D, Zhi, BEEEANT1IH
K17 Z700 vajRiciiitds z &, Bkl

* BB ERER AR IBIR e | > & —HUNREE 22 e d0
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=1 VYV UHIROEZS

BUEDHE 27

HLOEZT

fe U o UE AL A R AL RS

FGF23 A LEH T35 &,

AN > N e < HE S S
PEM AR A DY 22 gé%&i;gﬁU/ﬁﬁiﬁ%K‘
B MY > %2 TFiF3 Mp FGF23 2 FiF %
BIES DILE A BHRE O] R AHEIE DI
S Y e & FGF23 IfiLfE
(HA NN DHT 0.2%) (HA NN D) 11%)

DHTY DR 7 L ENBFI00 T THDHZ LD
ARETES, r7v Y EIINRE & DiIZES TS
T ERMBNTRY., 70 miz2s & 20 R0
KREDICETRATD Y, LEBR-T, mekdo
TOHHEWEHERIUEAEFEEZLTWDS &, JRPY ¥
PR RIXIR S RNDOT, 27 rHleo o)
MRS 1.0 pg/day Z#8 % CIRANEF IR A & Bk
JEICED Y AV REEDZ LiTied, BivkbE
2 P 5 iKe9s o final common pathology Tdh b 12,
SHERT7e OB EMET S LEX BN
%,

Y VHIBOF LNEZT

fa U > IURE 2318 M B s oD 2 AL R 1 T
EINTLEk, M) VBEELNF2Z L HE
) UHRIER T TE Tz, L, &Y VIE
VAR R DR BIEIR T R 7 v VB HR 1T
WA Uiclz e BR Lz Ut L2 hd, Y
VIEHEERHER TE R R ZEERERLT
BY., BITPLFENOERH D, — ). FGF23 1%
TR VE B s O FL 1 & ESF 35, FGF23 o EiF-%
BAER 70 Bz LTY VERBRETH D
YA R, ezt IREE NS IE R HH T
b U UHIREBGT 2 OREHEEZL NS,
Z OB, BEXIMmG Y VRE TiX7Ze < FGF23 @
EFIAETH Y. BN A IRAL Tida < Bk
TEOMFITHD(R1D. ZOHLWY LHIRDE
2 7w AT 20 ARBR DR T B
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4. Nri2 OHELHEF & LTORE]

% 8 Sk*. Enger Maté Janos*, ft I

X

NF-E2-related factor 2 (Nrf2) |35 % -9 'H.
MR (BR) R L okkA 2RSS i
X VIEMEALT DA b L AREMIEERNT-TH DY
(K1), BHIREETIX. Nrf2 iZfE BT
Kelch-like ECH-associated protein 1 (Keapl) & ##
AL, X FUALBHiZZ T 7T T Y — AT
XV REIND, Keapl 2BE MW ECEIERE
F# (#EH) M X 2B Hi% 21T 5 &, Nrf2 o=
ExFUAbEIL L. 2% iz Nef2 235
1T U EAE R 2 1AL % . Nrf2 OFENE R
TR TN EFF iEB#EE (GST) X%/
XL KL &7 Z—F (NQOL) 72 ¥ OB,
ANLTFTHFF—FHO-DRFFL FFI i
TR & OPiB LRI . BPimEEE bt
BIEMERBE TR EnNHAE SN TRY ., T bHEE
FE—MNCIE AL T2 2 & T BIEA R LV AT
TOWEEEEMEFRF L TV D, AR TIX N2 &ff

Cys
Cys "
Cys =

Keapl  Keapl

o

EFKE

| 4

TOaFF7Y—LIZLEHD R

£

~D

Cys

S, Cys
_ Cys

%*

HDEAL L OBUR D LT,
Nrf2 (2 &M B fafr iz 72 5 <

HhH TNZIMEE EDiTEND] EE5bh b,
MR HE R E D7) —F V% DNA 0% >R
28, IREZBIL LB & 7225, MmN
MRIE, TEBAIE & BT B e MG O TE B M HER
ICHEBE BB 2 R, MRIcRKT 50N
(¥ =7 A b L ) IZHEMIHIE DO —D>TH 525,
MAE DT L > TA L ZADIRE DM A5
720, B TIZ— 4 MO JE R (laminar flow)
%, IR TIEELE (oscillatory flow) 4 U %, B
RAE AL B0 D M RIT IR T D Z L b,
laminar flow IXE)IRAEALANEIEH %, oscillatory flow
HMEEERZH T EEX DN TS, &AIX.
b N REIIRAN B (HAEC) Z W2t ic X v .
laminar flow 2SN EMEHEVME TH 5 15d-PGJ:
ZAUT N2 23035 Z L2 BT Lic?,
Elo. RIEMEAT 4 =—X =X VCAM-1 72 & D

REFHEDHE
(E)
y E-Cys Cys-E
E-Cys 4 D@, st
E-Cys —4 A " Cys-E

Keapl ~ Keapl

ARE

- ETEME
&s&!af | ?

RERHER
nE{LEET
ik Ein T
MAEEBETFLE

1 Nrf2 12k 3R FLRIGEHGE

FRARITR AR e S R 2P R o & — S0 A A A s
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INER IS K ANrf2E IR T

@¢ --®~L ) BRI DM

l nEsEEEL
DMREERAL

Nrf2; El=&Ynn #ik TEL?

@¢ ) EEERRLR w0

mEkibgeE

X2 MNEHIc& B Nrf2 jZHZEE & Nrf2 248/ & L = ngsins £ 7L

SOEMERI S R 23845 Z & TH kAL
ZILHET D L EX BN TWAN, Zakker bk~
Z AL X)L laminar flow 12 & > TEMIEES R
72 Nrf2 25 VCAM-1 OFBLA MG 5 Z L 2R L
72 ¥, Mk 5%, laminar flow IZ X ¥ Nrf2 235i% AL
SIND LiEgENEE SN, p38 OMIFHIK 1T
& % MKP-1 O i P FL & 23 R & T VCAM-1
DOFEBMHEND L NS ETFNEZRBE LIz, &
HIT.Nrf2 OF BRI THD AN T+ T T 7 U ok
5952 & T, MEHEFRIZIBWT Nrf2 230

fEL. VCAM-1 OFEB LM S D T L 2R LT

Y EDMREY., oscillatory flow %4 U 2 I 45
PLIZ BV T Nrf2 2GS &5 2 & BB iRiEAL
SEDFIETEHIT D7D LEZ bhviz,

Nrf2 iz X 2 hise biek & #1b

gL & HITHBIE hDNE RS2 L0885
NTWB A Nrf2 OFEME D N & & DI T35
(B2, THZFY VBTG L & bIicBk
D Nrf2 OFEWMET L. [FIRHZEBIER b L AHR
WiNT2Z L88MESNTNWSY, LIMERICH
WTA YAV BEOA VR VR ER T
(IGF)-1 137 R b= AER E OLME#EA %
HTDZ ERMLNTWBERY, Nrf2 2iHMAtd
HZLHHBEENTNWD Y, #riz, BRI D
IGF-1 13miic X v FHacigd 35 v #Eib 2%
ADDICEETH S Y, BRI IGF-1 X I
fECTREAEIND Z EBRMBENTNAR, FEerR
ff)72 IGF-1 O R JIX G ER I IGF-1 DX R 24 L
T Nrf2 $&E OTEM: 2 #4237,

Tz, k. REEDO—DOTHDINYF Y
VXN T — R 7ue Y TEER (HGPS)
ICBWT N2 OFERE T LTINS Z & b
Shie ¥, HGPS OFRINEEF1Z. Mk 2 >
RIBTHDHIIVATHEZERALN TN
DR, M#wHXTIEIIVAOERKTHD
progerin 25 Nrf2 L5432 Z & T Nrf2 iEPEA R

bhDHBILA ML ARERET D Z ERRE
Nz, & 51z, HGPS OFEFAMNIZ 3T DNA
BT /u~F U EEOR T2 EDHIL
B L 72 RBIBUAER O BT A3, Nrf2 % i Ak
SHBZLETINLORBBINYETD LD
IZEBIEA N L AT B EBHLN LR ST,
P EX Y., PRI T2 — I HIE 3 5 Nrf2
EMEEROZ ERNBALPRICEMT A Z & %
Zbhd,

Nrf2 |z X 2 @ ke

FER I DAL IX, INEIZ Lk S IR HEREIR T
IZORNRBId. fkDELEZE %25 FTEET
B B o Nrf2 23Rl IR a7z & oAk 4>
LRI OMREMER ICEE TH 5 Z &M, T4
LHEEN TS, Nrf2 i ki, e 2 M7
Y F L ALEE# SIRT1 OFE BN 24 L CTRIZE R
oA oEREEE D, SHMEEIETS 2 L
BRENZY, SIRTLIZ. MAMHEET p53 1T
X 0 ZOBAZ I BIAIR X 5 A3, Nrf2 1511k
1z X 5 SIRT1 #fH:AbIX po3 DFEBIMS 24 L Fo b
WThot, £, ESHIIIZBWT N2 137 =
FT YV =AY T =y b OEEEE IR
REH@EZITHZ L TAuF 7Y —LDOEEE
m<Rb, ZhEMEE BOEEELZTIELTHD Z
EMHEENTWS Y, 5T, iPS Hlig~D Y
A= B/ NV Sl el o IV SR V3 SN ]
LY B IED DIRFERA~AAL v F L. T
iPS MIfAZAEIC EILTH D Z LN BN TNWD,
fRibig ) L ERIL T U iEMRFIZ L Y Nrf2 28
WEMEAL, B TIREE R A EMIEE N HIF a 276
AL L., @R~ VF—RFE2 AL v F T
DR PS MIFAE O RALIZHF G- L TNWB
et Sk 2,

Bbvic
L ko X 5 iz Nrf2 o BRI ALIE L& LIz B 1)
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DREBIDTEH SR> TE e, ZOMIT D,
S VETEALSE, BEIRIE. 23A OIRIER E kA 7R ¥E
BUZHE LT Nrf2 oG HEAL 2B I B < Z &
HEIhTnD, —F. Nrf2 OiFHb s ki &
STENEELRIEFTZLLHV. DA TIE
Nrf2 VG AL S ICF 5 TH 2 L baRENT
W5, £z, AR TIIRIBEOREGIC L VEIE LR
. L ITEIRIEALSE DB B W Tid~ 27 1
77—V ONrf2 135 LABAILRORREICHS L
TWSZ LRRHLTWS Y, L LA S Nrf2
TN MR R D FIE IR IE & A L T R EE S Ay DT
oA DRBOWRE - Vi E#E %25 FTERE
pMEMHZH B EEZ B, TS DEHEW
LTz ECOEBE~DIGHOHERLEN S,
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<A 71 RNA & TFREDREBBIIREE B

EER

B B

B -HERE 2 39 5~ 7 1 RNA (microRNA;
miRNA; miR) & N i o A&+ ) ik %€ & (peripheral
arterial disease: PAD) & DB #iM: Stk H X
TWb, PAD D=2 TH 5B IRBEALIZIX
miR-15a/16. miR-21, miR-92a, miR-126. miR-143
/145, miR-221/222 72 &, & £ X% 72 miRNA 23E
HLTwW5, PAD 0EZR Y 27 HRTH D HEIR
. B2ME L miRNA & OBLEMEIC OWTHREN
TWb, . PAD B2F DIl miRNA Db
WS THE Y. miRNA X PAD OBk o
V27 FUOEDDNAF~—h— Lz Bk
WRH B, & 5T PAD OFRBICR W TILE H 4
O & 73R il Oz 75 5-3 % miRNA DA
ADOISHANRPFEIN TS,

(2462514

I DARM B IRIE £ (PAD) 13 B IR A AL % 542
ELTHRIET S FROMATHE TH Y . PSS
JIRAEALSE (ASO) LRI TH Do Licin-> T
I R RO I L A5 R FR 7 & D B IRTE AL PR AR

LHEDOY RV BERMNPAD DY A7 & D (R
. ZOHTHEEIRF & BREIX R b HEEZ PAD
DY AZERNTH Y., I, milE, s R
WHRMOFTRY AV ERELTHEF LN, &5
I, Mp4E5iE~ — B — i, 18Pk RN . I e
B FLHEIRRE, BT AT A AGE. PR R &
bz, B PAD DY ZA 7 BN E LTHE S
nNTns Y, 2L T, MR RSO i 4 e &
DEDES PAD OFPHERT-L LTHETH S,
L7 L. PAD OyREABITII AR AL L, H
ZAE. BRI A L B TlX PAD OAFIEIRAL
MERZDMPY ZOHEIZI SN TR,

<A 2 1 RNA (microRNA; miRNA; miR) i% 20-25
WA X Y 722 2 IERIERSHIk /N RNA TH Y,
mRNA O IR IS T D Z LIz L VizE
BOBILFRBEZRGI LTS Y, —>? miRNA
WX BEHOBIZTHRIOFG N ETHY .
2500 FEHHLL D miRNA 23FE STV B, 4R,
miRNA DOFSHLF A PAD OjsHE & B4 5 Z &
RHEENTWD, —7F,. miRNA jZifiiz &
ELUTHEEL, WIET 22 &2 X v #E miRNA
OREMNTRETH D Z &2 5, miRNA TR EB DA

&1 PADOYJRIVER

WY 2 7 BN
Ty

WL fIE

B IRIR

Ml oD L P FE D B
AP B 2

[N

FOfho ) 27 K
BiE
N/ B

M A< —H— (CRP, 74 7'V / —7 . HILERELL IL-6 72 L) DOl

15 S e

IR Y AR UL NS
MHFRE S AT A v EiE
PRI i

TREERICAEBRET TR R
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ABI: ankle-brachial index

AGE: advanced glycation end products

AP-1: activator protein 1

ASO: arteriosclerosis obliterans

BMP: bone morphogenic protein

CXCL12: C-X-C motif chemokine 12

FGF: fibroblast growth factor

GST: glutathione S-transferase

HMG-CoA: hydroxymethylglutaryl-CoA reductase
ICAM-1: intercellular adhesion molecule-1

IPO: importin

ITGAS: integrin subunits a5

Kipl: CDK interacting protein 1

MTHFR: methylenetetrahydrofolate reductase
MMP: matrix metalloproteinase

OSBPL: oxisterol binding protein

PDCD4: programmed cell death 4

PDGFR: platelet-derived growth factor receptor

ACE: angiotensin-converting enzyme
AGO: Argonaute

Apo: apolipoprotein

Bcl-2: B-cell lymphoma 2

CRP: C-reactive protein

eNOS: endothelial nitric oxide synthase
FOXO03: Forkhead hox 03

HIFla: hypoxia inducible factor «

IL: interleukin

IRS1: insulin receptor substrate 1

JNK: c-Jun N-terminal kinase

KLF: Kriippel-like factor

miR: microRNA

mTOR: mammalian target of rapamycin
PAD: peripheral arterial disease

PDGEF: platelet-derived growth factor

PGC-1a: proliferator-activated receptor-gamma coactivator-1ca

PIK3R2: phosphoinositide-3 kinase regulatory subunit 2
PPAR-« : peroxisome proliferator-activated receptor-«
PTEN: phosphatase and tensin homolog deleted from chromosome 10

Rasal: RAS p21 protein activator 1

Rho: Ras homolog family member
Runx2: runt-related transcription factor 2
SIRT1: sirtuinl

Ras-MAPK: Ras/mitogen activated protein kinase
ROC: receiver operating characteristic

SCF: stem cell factor

SOD-2: superoxide dismutase 2

SPRED1: Sprouty-related, EVH1 domain-containing protein 1

STATS5A: signal transducer and activator of transcription 5A

TGF-g: transforming growth factor-£3
VEGEF: vascular endothelial growth factor

VCAM-1: vascular cell adhesion molecule-1

AF<—h—LLTHHFEEINTND, AFTIE
PAD |z B4~ miRNA [ZB89 2 5 R 2345,

PAD &&{=F

i o BR 22 By RAEAL ) R 2 B K > PAD ¥
FENDHEERIIBLZ 10%28ED Y, —HE%
FAIC L D LB T DOF 5T 21 ~48% &
ERTWD ™Y, 2Nk TOBRMBRIE e 5%,
747 =4, IL-6, eNOS, ApoB. MTHFR
72 & BIRAELORERE L BT 5 X & Kk ARt
M PAD VY A7 LRAET D Z L3 HIEINT
W32, LaL., Zhb0#EIzFodh < PAD B
Win e LTS SN b DI, £125 ) A
T4 FIFROFERE —%T DRIz FDMSNT
WV, HAEANEZSSRIZLTIZ2ODF ) ATUA R
W2 TiX. #hFh OSBPL10 #5738 X X IPO5
BT S N78 PAD BhEREZE TR TH S
ELnH W 5% OSBPLIZaL A5 u—)L
RBOFFHNF-TH 0 2. B E MRS E M
TH B IPO 1 ApoA-1 O WMIT HBEE$TBHZ Lo

WHEENTBY Y, W oEA DIFER# 2N
L T PAD O¥sRe & 1&68i9 2 et d 5. — .
B X PAD OEER Y R BN THDZ L b,
LT —BREMHEEHOWREELEZ bLD, ¥
Too BNz E TN DALEME OB B 54
% GST D#An T4 RIH L L PAD & D BRIC
MBI ERHEEINTWS Y, LaL.
OSBPL10. IPO5 72 ¥ @ PAD |z B3 % 585 7 &
B2JE L D EAEH OFEIZAHTH D,

PAD |z B3:#E3" 5 miRNA

AR DB EF & PAD L OBfRIZINZ T, &%
S E BT ORERE A RT3 2 miRNA & PAD &
DOBEMEDRS BTN H ST, PAD DOIEiliHEZE
L LTHRBEILIZEETH Y, ZOIREBIIZS £
£ 72 miRNA 8B 5- L CWnWb, BYIREEAL B3 8
FE LT NBITEEE U T o BT Vi 7577 0 e o A i
HMEZERIIIZ & - TR & 4. A4S N Eopkne o3k
I, FhizfbnmEs s HmRd 5, VEGE,
PDGF. FGF 72 & RMEH AR UTER
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% 2 PAD [ZE8EY % miRNA DENDF L 1ER
mi-RNA TE 5+ (3! SCHiR
miR-152/16 ~ FGF2, VEGF I P BRI D - 3 - AT Al 15
VEGF-A. AKT-3 A& N R RTER I Ot e, AR RS 16
miR-21 RhoB AN BB % - WEE - B R 17
PTEN, Bcl-2, PDCD4 A& EiE ki sifedt, 78 b — o Z4mifil 20.23
PDCD4 FRAEZERINE,  AHRHESE R O B Al 21
miR-30b-c Runx?2 A& EE DA RAL L e 42
miR-92a ITGA5. eNOS ML5E PN BRI e L « kb ik 24
miR-100 mTOR M5E PN B AR OS5 - 45 T Al SV e oo il 43
miR-126 SPRED1. PIK3R2 WA FRfa oME £, EFER B 25, 26
miR-132/212  Rasal. SPREDI1 LA PN B A 0D 45 T Rl i o 44
miR-133a RhoA &S He i OB 5E - sEE I 45
miR-143/145 KLF4, KLF5 S R o A kAR 31, 34
miR-210 Ephrin-A3 ML N BN oL - &R e 47
miR-221/222  Ets-1, c-kit N Bl oz - BT Rl 38.39.40
P27 (Kipl), p57(Kip2) Iy mififabsg - ek 37.40
miR-503 cdc25A, CCNE1 1L PN R T oD HE Bt 0 ) 48
TUrPRRLR ‘miR-21)
HfE SHE
FEEARE HErEF R
GRS
IPRARa¢| 'Jﬁmﬁi' ' PTEN! Bel-21 PDCD4}| [PDCD4l]
mmuT \\
VCAM- IT ATl - m:mal w1 15 1
7HRR—2 | | TRV R] | TRR=YR]
_smm&%?_ \ l /
H&Maxhxhﬂj~ m%& U%Tu/d <
ﬁm&m%mﬁﬁ/
K1 miR-21IZKZERBIEIEED A H =X L
T5., —FH. TNHONTFIX PAD IZRBIF 5 i A. miR-15a/16

FHAR DOBERERIM A BT IC BT H 5. PAD DY fig
A BT SN Y A BT D L
MEEEN TS miRNA (miR) 2F& 2 iITHIZE L
7z PAD 835 Tl I M R F o iX I 4 B 5 D &
BERZNZ LN TRY ., Zh b DEEIHE
OIEBREZBIRMIL TH D LEZ BN TND
L7235 T, PAD izB3#3 % miRNA i Bkt
—RRICHBE 5T 28HE8084<. »e b PAD
IZ OB RFNZE 595 miRNA iXRIE S Tn
BV, AFRTIHEINETIIHE TS PAD
IZBE$ % mRNA 2895 & L hic. &
miRNA ({2 DWW CEIIRIEAL — I B3 2 i a2 &
OE TS 5,

miR-15a 2 Z RN BN THEFFRB X &5
L. = AR T F I B W TS AL
WmhwmA Uiz, Z4uE miR-15a 12 X 5 FGF2 B X
O VEGF O3B % 43 5 & M i< L & N
Fe DEERE, MEREDIK NIz kB &2 b5 Y,
FHIE NZE I (critical limb ischemia) B D14 N
Fe R BRI TlZ miR-15a & miR-16 OFEHLAS ST
LCEY. IMEN AT L7 Ll ReiX
miR-15a/16 OB FFH Iz X v EE I, #iC
miR-15a/16 OMFNT X Wk L7, & HICIEHR
72 M55 PN Bz wif BRI TR 22 51 miR-15a/16 JLEE L C#
g5 &, RIS ORI S LRI R T
DHMEIROBEESTEIN Lz, Z D miR-15a/16 O
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YERIZ VEGF-A 3 X O AKT-3 O 3sHmHliz X %
LEZ bR,
B. miR-21(X 1)

miR-21 IXMEN RIS FEHLTEBY., 20D

B, R X OVEPIE R & BUTTHHET LTV D A5,

Z X RhoB OFHE X oMtz L 5 7,
bt MDIMENKIZY =7 A ML R % FE#EIzm
2% & AP-1 ik {7z miR-21 FEHNFE SN, =
T £V PPAR-o FEE NI S L, Z D5 H AP-1
BiEibEh s & & bhiz, ICAM-1 % VCAM-1 &
W T AN OFBIMBTTHE LU, HEROBES MR
HEEIND, I2bbIEOT7 4 — KXy 7B EE L
MENE TORERFREIND Y, £, =7
ARV ZADMZ bz ML Tl miR-21
OFRENTLHET B & & b1z PTEN O D
L. TR =Y ADEA. eNOS Y v ik & NO
EAEOHWMAR SN Y, —F, miR21 XM
SEVE A DR L TE Y. PTEN o<
Bcl-2 o AL 24 U T i o fifd 4 &
TR b=y AMENz X 0. AN R E% OB Ik
LR O RIZE G2 %, & 512, miR-21 1%
PDCD4 A7 DFEBL 2 ] L. INK/c-Jun & %
TEAET 2 HET, S ORHESHIEIS & OV 2E
HMiaoE 2 RE L7 R b=y 2A2MH LT, Z
NANERGIC ES MEREOY 5V > 72
B4 shTnd, LT, £S5y o
N — N L BHE#ROEEEIROY 5V »
7" 78 miR-21 @ antagomir £ 512 & » TIHIE
722V, antagomir &iZ. MANOEED<A 7 1
mm&ﬁﬁ%hﬁ L5z itk v Zot
REAILET A HNT, LI ERENnNA ) g
RﬁvﬁfFTﬁb‘M%W«oﬁé%ﬁﬁﬁé
t iZav A5 a— L afERER_ETHmLT
w FBEIC. miR-21 1% PDCD4 J&H % i

L. AP1 VGO Z24 LTI A h L R
X B ME BRI OT R b= 2B L O
M 5 2,

C. miR-92a

< 7 ZADBIFEIMEF /LT antagomir DHEEHIT
X > T miR-92a 2T 25 & MEFHEI LM S
. RO WA U, AR N4 2 2, 1
&N A C miR-92a % SR FIF I S ¥ B L bR
BT 4 7R Fro~OERMMETT 5,
miR-92a (T X 2 & #HrA~D & OFEHiIE ITGAS
BI Y eNOS Ol #4345 Z L23RE I T
A z) z4>o

D. miR-126(X 2)

miR-126 X VEGF ¥ 7" /L OMifilN 1 TH %
SPRED1 $ X O} PIK3R2 i ¥EfH L Tl #rE 218
HEF D0, <~ ADBFBILE T MITBWT,
miR-126 Z#I#43 antagomir Z¥E54 23 &P
HCTOEMMEDEERRDITHZ LD,
miR-126 |3 R IMIZ & 0 75 S 5 M A4 2 i
T5LEZHN5Y, SPRED1 $ XU PIK3R2 /&
VEGF D& HAZ /R 2 AL TR Y.
miR-126 IZZ N5 DT EMHIT L Z Litk > T
I PN B A oD 3 72 RE DS T U A 3RS B3
%%, F£z. miR-126 N EMIHEROT R b —
TAMEIZE S AENTE Y. miR-126 87 EH
A > CXCL12 DA 2 it X8, B 865 & sk
JanghBEhdZ Lic kv & ENEESH
BT ENHEENTWD Y, & 5ITIEHN T
IZH T miR-126 1% SIRT1 3 X Of SOD-2 %8 %
JiE X35 —4. VCAM-1 J&Bi &k 2% 22,
ZOFER, BAEMA ML A L. NEHIa
MAERT 5 & & bz, HEROWEHI~DOEE
AH S5,

miR-126 IZIMBFNE TEREIRFEHLTND, —

mlR 126

AN

SPREDll SIRT1 1
HKﬂmL CXGIQT [ VeAM-1] | gop-gt
VEGFO/ER 1| ﬁﬁ'ﬁ”‘bﬁ"m BROER || | BEHALR]
(M EHERE | | BAREEACING]

2 miR-126 (& ZEARFEILINGI & MEFHERED A H =X L



28 TEBREIME 55 38% 145 (2017)
AR FE
B REE FARGRE
r : " _ _1_51:-'__ L /'-' - \
\miR-143/1451| G i) mlR 143_/.1. 45)

T

| KLF2!

statins | > STFARLR

\

|KLF4) KLF5]/<— [PDGFR | ACE | |

l

myocardin |

l

ELK-1)

l

FAGEROAME |

X3 miR-143/145 [ K 2 BIARFELINFID A H =X L

Ji. e SR N R & S B AR v A
OIEE A WD S, N HHK D miR-126
AW NI 4T LT, FOX03. Bcl2. IRS1
® mRNA Z2#IHl3 5 Z iz kv, MRz
L., SFEIEORsEZ TS ¥ 25 2 & B
ENTWEY, 2ok oz, NF7 Y TN
13k miR-126 235 15 55 #ll i o> 84 5if & FR i L C
WD ARETES B B o
E. miR-143/145 (X 3)
miR-143/145 X B REEICER S BB L TRV, B
B I R I R AE U C LA S35 i oD X
Ma B & BRI~ OB B s 2 BT LT
%33 ApoE /v 777 b= ZAKBROE Ik
AL TlE miR-143/145 DRHAE R LTEH Y,
Wizs vy NEBIRO AL — VHEEEFA T
miR-143/145 Z@BFIFH X 2D L FHENBEDOIE AL
FFIE NS ®, ¥72. miR-143/145 ) v 777
k=7 ZHROKIRER TIX i mME. <27 o
TZ7 =, a5—Fr 155 HENEEL
. KREEERDOBHERERE Rl 7 ==L 7 U »
RTIF T N R E OZREIEEHREIC X
D) A3 L <EF LTz %, miR-143/145 1
TGF-=X° BMP4 |2 & » THE SN EFERNFTH
% KLF4 8 X O'KLF5 Oz RELIH L, Z
DS myocardin JEBIASTTHE U ELK-1 JEBLA ]
INDZ LT XV EE e o st 2
F %339 X5z miR-143/145 X PDGF 527344,
ACE 2 824 L THIMEFEmHMmao 7 =/ &
A FICEETHLMESNTNWE RS, —F, ¥
=7 A ML ZAOARIT X YN T KLF2 5
BINTTHE L. # O R miR-143/145 J& B A3 0
MM L., HMG-CoA B T ENEHKTH D
mevastatin b N T miR-143/145 FEEL A Hahn X
B2, &5 IITMAE TG & oM DI R

FEEA S, NEHISED miR-143/145 % & defifast
N A5 I A5 S M T R LI AT L F DB IT H
TBHEWVS ., WE ESEEE & OO EER AR
BEhTNS ¥,

F. miR-221/222
miR-221/222 JXIME N K3 K O eI 58
SEILTWD, ZOFRIUTT v NEBRDO NV
— I XD IRGRICE®RT ST, N T
miR-221/222 3£ H K7 Ets-1 X° SCF OZEMAT
D ckit DB AT &, HEEDEIE K2
33 33710 F 72 miR-222 1 & % STATS5A Ol
FInMEREDOY =FY) L FIcBl5 425 LG s
nNTnaY, —J., & FEH#HETIX miR-221
/222 1 X 0 AT FEANEIN - T B p27 (KipD) 33
X O p57 (Kip2) FEBIAIIHI S 4L, Z OfE R M
I DI LTS B0, ok i
miR-221/222 XML& N KE & S e st L
THKTHIERZRT,

G. F0f

miR-30b-c I1Z BMP-2 iz & v JsH Mk S, #
OfER Runx2 FEE U U, wEBIRO A KAL)
¥T % 2, miR-100 i mTOR DFHEEAN L TH K
HILOBEAE - B R R & O il bk %
RS, MEHEZMHENF 55, miR-100 O
antagomir 2592 &, MEFESHBEMINS
FER, ~ 7 AKBBEIRGS RS OMEIZSET 5 Y,
Fi. =T RO T HEIMSERIZ X Y. miR-132/212
A Rasal 33 L OXSPRED1 Z#Hil4+5Z iz kv
Ras-MAPK % O7EMEATTHE L. N RO R
RSN LIS B BT 5 Z &R &N T
WB W, —J7 RBHT X VO S BRE R K
Y BREL U 7o KRR B IR v I 2 F W e Mg T
1Z. PAD B O#lifii Tix miR-133a DRBAET
LTEH., miR-133a iz &k v & IZHHI £ 5 RhoA
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DIEBIATLHE L Tz, RhoA 13 M4 -4 i i
ORGEPWE LI 5T 2EERRTTH Y. PAD
B TiE miR-133a DL FIZ X % RhoA FH D |k
FORER, M i iiaoRsE - b Res T
THEEZLND®, ZDk 5 iz miR-100 &
miR-133a DORHEL R PAD OMEfTizBI 53 5 1]
BEMEDS R SN TWWD, miR-210 [3EEEFIRFET
HIFla iz X 0 BETET 5 9, (K IRRE TIX
AP R RIAIZ BT miR-210 FEEATLHEL .
Ephrin-A3 3B S L 45, VEGF izxt3
B OBMEE S A, AN B OEEER X O
T RS TTHET D 7, miR-503 V3 e H1 B e 3k
5+ Td B cdc25A 3 X O CCNEI %#HER)+1 & L
T i Ol 2 I3 5 Z & 3% O RIR
EFNEHOEHETHRE SN TND®, 2D,
<7 2% W22 Tl miR-93, miR-106b-93-25,
miR-155 72 E 23 NR M BE -5 Z & i &
nTns®,

BEPRR & miRNA & OBgE#:

BEPRIRIZ PAD OEFER Y X7 ERNTH S, 1ML
EREMLIT 331 D miRNA JEH~ D 5 U o 528
PRE Ll E ToRERHEEN D, 2 Bk
RIFBEP ORI LIZMED<~ L 72T L AT
X DRIk, EF AR 7 TH D miR-126
MBETR L TW e, IR AE Tl & N i o
7R b= Z/MMEH O miR-126 RS T B Z &
N5, 2 BERAE TOMH miR-126 L~V DK
I BRI C D miR-126 DA &2 K LT3
AREMEAN D D 0,

0% N B AN % v I 12 R % 9 5 & miR-221
FEHLAFHE SN DHER. c-kit FEELMHF S K
MW EREE SRS P, L., B A
ez m ks> AGE 23 5 &, ¥z miR-221/
222 FEBIRMF S B KR, p27Kip) B8 X O
p57 (Kip2) F8 B3 J e LA mfl S h s &
DFERH B 2,

S HITEMEE T IR N E O miR-503 33
AITHET B P, miR-503 1% N Fz I O BAGE . L.
BB RR 2 MEIT 25, BERK~ 7 AT miR-503
ZHHIT D &, BRI S OREIEE S
29, F e HAE FR M2 23 5 B RS RS o5
¥19 Tix miR-503 FEHLAS T L. miR-503 FHL &
X cde25 BEL UL LB AR L2,

miR-208 {41 7 V U ikfF M — PR EKN
Th D p2l BZTFILAIMGIFT D25, ME T
R TiEA > A iz X Y miR-208 FEBLAR TrE

U p21 238/ 4 B A5, M F-He i H i OB 5 23
JLET Y,

Z O X 5z, B R ik, M RE D miR-126,
miR-221. miR-503 72 & OFBMALEALT D Z LT
X o TMAEFERZMFIS D Z L2, BERFIZR

7% PAD ORI G5 LRSS, &5
12, miR-208 1ZA1 > AV ik OBEIRF B IT
B 2 BIREEAL DIRAEICBE G5 5 R S 5.

B 1z 3317 D miRNA D4k

HAKNORMEEE S 11 4 L IEBE S 7 4 Ol
$erh miRNA L)L 2 @RI I £ v Bl L7z
Wiz k% L. 43 FilD miRNA THERE%
Wiz, TN 5O miRNA OHICIZARE THAMN LI
miR-21., miR-92a. miR-126. miR-221 & F N T
B, WERLEYEE TREEZ R Lz, Zh b0
B2 C D miRNA OZLIZE % IIiE /A S e,
FIZREE S T BN T ORI X5 AaMshR L
LTHRLNZRD -7 &5, B R
LEZHND ™, BUEIRERE L & DIz PAD O
ROEERVRAJHERNTHDZ L5, BUHENRT
15 @ miRNA OE %4 LT PAD OjE gz B 5
LTWAAafetE sl S 5, & SizisEdh o
INMNEIZEEND miRNA iITOW TR L & Z A,
JEWRIE 1T R T2 T E miR-223 1RV L
)%, miR29% IZHEWVWL XA EFNEFNR L
72, Z?®5 bl miR-223 10 L0 2
B PRIS DT R~ — 1 — T B W BeM S R[] &
WRIZEVRBRENTND®, —7F, miR-29b /X
1t LDL i & » ZOFRBMEE I L, ZOREHE
MMP-2 8 L O MMP-9 O3B TTHE L. BIIREEAL
S MEORRHEALIZBE B35 Z LRI TWY
%) 57, 58)0

PAD izRB1}5 X bar KUY 7H#ERE & miRNA
L OBEE R

PAD B ClEI by KU 7 O#AEZ L %2 4
5K DT R F—H R ESBILA b L A
DOBEIMA I S350 Z )3 i ik o SE B i R & 4
BEXETW3E%, mRNAIZI > RUTIIB
3R AXF—RHEZFHLTRY @, =7 2D
PO BRI & 0 5 #79 D miRNA BEALd5 2 &
BEEENTND %,

PAD B & TIE B I O k3 I BB FRIES T3 T
HBHD, FOFITIEI b=y R 7T HBEDMIE
MR T S, miR494 X3 by KV THEERF
A B LU Forkhead box j3 F§ B #MHI L I b2 > K
V7 aBEROESED Y, miR494 X Rk
Mz & - TN 225, WzES) I L v g3
% 860 —J5 . B O miR-696 L~ b iH BN
Bz v L, EEAE TIN5, <7 X
DM O~A 7 a7 LA TiEHIC LD
miR-696 23 JF/ L. #DFER5 1 CTdb D PGC-1a
BHENTHET L LIk ->TI hary KU T
AEEIN4 29, &5z, EHZX > T~ AWK
O miR-761 FEH b L. ZOfEH PGC-1a %
MBI bary KU TOEERBMMEESND ©,
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=3 PAD BEICHITSHMF miRNA LRIILDEIL

miRNA i PR ) 7 2% SCHik
miR-15a. miR-16 FEDOLEIT TR OV 27 3 EH7HT 3 16
miR-27b, miR-130a  Fontaine 434HIC & D HEAEME & EMBEIZ R T 69
miR-126 BEPRIS CTOIR RS ABI DR & B4 5 48
miR-503 HIE MR E AT AHIREEE T EARTS 48
miR-4284 ¥ #14 (Fontaine 73 [ #) 24 Tiz LR LTW3S 70
miR-4463 i #13] (Fontaine 085 I 1) iz ¢ CIfE FLTWD 70

PGC-1la i B #5518V T VEGF #z D7 a %
— &2 —IT/EH L2 OF B R S & 5850, 1%
FAENEEEND Y, 20X 51z PAD BEiTH
W, miRNA ZMEF oS L L bic, I ba
YR T OBEMNBIOCENEILICHEEEG LT
bLEZBNS,

PAD B&IZB1F 51 H miRNA DOEAL (% 3)

Mz fEET 5 miRNA &, #l - fiskbsk o
MBI miRNA TH Y, =7 VY —AiTHEIN
T3, HDLX° Ago & U 7 HR Y LA L
THAET B2, Il @ RNA /eI L 545
RE2Z S, REMITHET Do DIFEESCLAR
4B HTOMF miRNA L~V OZERIZ DWW T
% DWERDH Y., IREDOAAA F~<—H—L LT
RIS TWD, MBI L 5 L. kb
TOREREAETHHANBMO PAD BEHTIE. K
Ry I AmAE H o let 7e, miR-15b, miR-16, miR-20b,
miR-25, miR-26b. miR-27h, miR-28-5p. miR-126.
miR-195, miR-335. miR-363 A& K L T# v . ROC
R OFER, ZThbidndhnbaliinER2a5
DZENRMEISNRTVWDE®, ZD5H, miR-126
DIET & ABI DAL & OB 3R B E T
RENTNWD P, k- EE MR A 29 2 bR
R ERFE TN miR-503 LRANEFRLTEHED
® MmAEH A A WH 95 miR-15a & miR-16 OIf
HCORED TN O PN Tz 7 5 & iih
ENTW3 Y, 1MiEF OS] miRNA 8 Lz
22Tk, ASO Hi# Tix miR-27b. miR-130a.
miR-210 DL XM EHRLTEBY, ZD5H
miR-27b & miR-130a i% Fontaine 734D A5 —
CTEMBEZRLEY, &b, MEOZSV—FIT
X BSOS TIX, ASO B L AHRES 3 4D
MEEEZDH Lzl Z A, 24 FESHO miRNA L ~)L
WCHBREZHD, RIT 55 40 ASO B L 54 4
Day ra—ATINS 24 FE¥EH O miRNA % Hilig
Lzl Z A, 9D mRNA LRXNVICEEXE %
DI, &5z, 24 HOWEEIC KD Rk S
HIZOWT, BREEL 2R T NEEE 2> b
— LV DOWET Z 4 5 O miRNA FE OB % i L

e & Z A, BREALHT T miR-4284 NHEEIZ EF- L.

miR-221-3p. miR-4306. miR-4463 73 A &I i

LTWk. Z®5%, miR-4284 & miR-4463 I
Fontaine 7341 Wiz CIzBL L TNWB Z &5
ASO OHIBWICARI TH D W REMRH D L)
W, L2L., ASO OJFELBEE LIz b O
miRNA OEBEIZ DWW TIIAHTH B,

1ML HZ A2 T % miRNA 10155 N BRI TR B
LTWBEATBLENZ 5™, FicH kK
LEZLND, M/MIHRO miRNA S fid L~
TR L, PU/MCERIZIML T miRNA L~ %
KT EED720. R EOTKK L2257, &
7. miRNA JZ I s 2> 5 EERRIIE I E#E X 41, HDL
XFDRNTVAR—F—D—DTHY, AHXV
Ty —SREISABEA TS 1BNEET BB,

PAD #E~0 miRNA DA

PAD DR BB W CILEH A& DI £ 7213 %
MO EIZEFST 5 miRNA OEFE~D 23
FFEN TS, Bk v, SEEICEFEERICEH
Wi, T miRNA MBI L v Rz 510
AN SN, MENSET S Z EHE X
NnNTwW3, #ZT, PAD OJRREIC B¢ 5 4 R
72 miRNA IZAH#f2 A I X7 LA F RThHD
antagomir % 72 L miRNA SEENE Mzxt L
THHIRE SN D0, ZOHMEEED D DX,
miRNA #EAREDRR, X 7 L7 —¥Iz X % i
O, LA~ OE Y AHRDIEHE, FHIRZSH~
DOERR EOFEERBTILERD D, I HIT,
BRI 54 2812, miRNA O S £ X %22k
BBIZX > TR Z Y 5 2EIEHOME S Z VI
JRE T DOV THEBOBETH D,

SBOBE

LD 10 4E[5 miRNA I B84 25213 Kk & <
MUz, 2L T PAD o2, PHHE. &5
IZHRE~D miRNA ORISR S35 23,
ZORRAILDTZDITITE SRDIWENLETH
b, ZNETOWETIZ. ZWIZBILTIXE M T
DOFEE miRNA & PAD & OBI#EIZ DU T OREWT
MERETHY . SHAIMEZHEICE Y PAD ©
FAEY A7 B X OEEDTHCH 7% miRNA
ZHLPICTBELERD D, £z, PAD OIFHEIC
BT % miRNA OEF#ITHONWT, AFETiX PAD &
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miRNA (2 B9 % I IEHERTZE 12 & D HERERI 7227
— X BRI LIS, Fhve e N TOREIKITR &>
RSHMEMNF LA LRV IR, BAEOWZEDIRA
Thb, WMEIZELTE, ~7ART Yy M2V
7o 452 miRNA OFEHOZEAL & R s X Ot
B ELOBREEN I N ETIIEICRFTENT
X, ZNHOEMEROFE RS MEH S
5 BMITDONTHABOMIERETH D, BER
TEDSH 5 0MZ 78 > TW 5 miRNA Oz iz D%
EIRARHZ DD H % <, X 51T pre-miRNA #{z T
DOEIILHE SN TWB, Fil 21X, pre- miR-146a D
BAEF 2 (rs2910164) LEBRER DY 27 &
DOBEMENR X ZfEFr 2 Wiz v RENh
TWB P, ki, AFTHAI L7z PAD Oi5fEic
BA3H L 7z miRNA (2 X 2 I 45 BE A0 N p he o 3 £ 1
WL L bz, FRITHIRR TR oSz fid~ o
miRNA 12 X % FHHi#RE I OV T 4B O
fifzn b,

E:

AREST B B AN I L SCRRLH 2B B
JeE Al Bh 4 FEAETFZE B (No. 17H02184) OffiBh %

Zi .

FIIEAHBCRRR - 72 L
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MicroRNA and Peripheral Arterial Disease in Lower Extremities

Ichiro Wakabayashi*

*Department of Environmental and Preventive Medicine, Hyogo College of Medicine, Hyogo, Japan

Attention has recently been paid to associations
between peripheral arterial disease (PAD) and
microRNAs (miRs), which regulate gene expression.
Various miRs, including miR-15a/16, miR-21,
miR-92a, miR-126, miR-143/145 and miR-221/222,
are known to be involved in atherosclerosis, which is
the main pathogenesis of PAD. Associations of miRs
with major risk factors of PAD such as diabetes and

smoking have also been shown. Blood levels of
some miRs have been reported to be changed in
patients with PAD, and miRs are therefore possible
biomarkers for diagnosis of PAD and prediction of
its risk in the future. Application of miRs that
promote neovascularization and inhibit progression
of ischemia to therapy for PAD is also expected.

Keywords : atherosclerosis, diabetes mellitus, microRNA, peripheral arterial disease, smoking
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Heart Rate Response to Intravenous Landiolol
during Propofol Anesthesia

Natsuko Yamamoto, MD’, Takashi Horiguchi, MD",
Tetsu Kimura, MD’, Toshiaki Nishikawa, MD’

Summary

Propofol suppresses both the sympathetic and
parasympathetic nervous systems. There have
been no clinical studies examining the infusion
rate-related hemodynamic interaction between
propofol and landiolol, an ultra-short-acting pfi-
blocking agent. Twenty-four patients were divided
into two groups. Patients in the P-1.25 group (n=
12) received intravenous (IV) propofol (1.25 mg/
kg) over 1 min followed by continuous infusion of
propofol at 5 mg/kg/h. Tracheal intubation was
facilitated with IV rocuronium, and anesthesia was
maintained with propofol at 5 mg/kg/h and 67%
nitrogen in oxygen. Patients in the P-2.5 group (n
=12) received IV propofol (2.5 mg/kg) over 1 min
followed by propofol at 10 mg/kg/h. All other
protocols were identical to those in the P-1.25
group. Fifteen minutes after tracheal intubation,
patients in both groups received IV landiolol at
incremental infusion rates (40, 50, 60, 70, 80, 90,
and 100 ug/kg/min for 2 min at each dose). Changes
in heart rate (HR) were greater in patients in the
P-1.25 group than the P-2.5 group. The landiolol
infusion at 40, 50, or 60 wg/kg/min caused HR
changes of —6+4, —916, and —131+6 beats/
min (bpm) in the P-1.25 group, while the HR in the
P-2.5 group decreased by —1%3, —4%2, and —
6+4 bpm (mean*SD, P<0.05). When landiolol
was infused at a rate of 90 ug/kg/min, HR
decreased by more than 15 bpm in all patients in the
P-1.25 group, but only 40% of patients in the P-2.5
group. We conclude that the HR response to IV
landiolol is attenuated at higher propofol infusion
rates.

Key words; Anesthetics, propofol, heart, heart rate,
landiolol

Introduction

Propofol attenuates both the sympathetic and
parasympathetic nervous systems and reduces
sympathetic tone to a greater degree than para-
sympathetic tone” or parasympathetic tone to a
greater degree than sympathetic tone?”. On the
other hand, meta-analysis has shown that propofol
significantly increases the incidence of bradycardia
when compared with other anesthetics®. Pharma-
cologically, propofol induces changes in myocardial
[-adrenoceptor binding and responsiveness”, and
attenuates S-adrenoceptor-mediated signal trans-
duction®.

Landiolol hydrochloride, an ultra-short-acting fi-
selective blocking agent, was developed by
modifying the chemical structure of esmolol to
produce higher cardioselectivity and greater
potency without increasing its duration of action®.
To the best of our knowledge, there have been no
clinical studies that have investigated the alteration
of heart rate response when landiolol is co-
administrated with propofol.  To examine the
hypothesis that the heart rate (HR) response to
intravenous (IV) landiolol would be altered dose-
dependently during propofol anesthesia, we studied
the infusion rate-related hemodynamic interaction
between propofol and landiolol in humans.

Materials and Methods

Twenty-two adult patients, ASA physical status 1,
aged between 20 and 48 years, and undergoing a
variety of general surgical procedures were studied.
The study protocol was approved by the human
history of cardiovascular, pulmonary or neurological

*Department of Anesthesia and Intensive Care Medicine, Akita University Graduate School of Medicine, Akita Japan
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research committee of Akita University School of
Medicine (No. 138), and written informed consent
was obtained from each patient. Subjects with a
disorders, or those who had taken any medication
that affects cardiovascular function were excluded.
All patients received 10 mg of lafutidine (Hz
receptor antagonist, UCB Japan Co., Ltd., Tokyo,
Japan) orally as preanesthetic medication 90 min
before the arrival in the operating room (OR).

On the arrival in the OR, a 20-gauge IV cannula
was inserted, and bicarbonated Ringer’s solution
was administered at a rate of 10 mL/kg/h
throughout the study. Standard lead II electro-
cardiography (ECG) was initiated and an automated
blood pressure (BP) cuff (Dynascope, DS-5300,
Fukuda Denshi Co., Ltd., Tokyo, Japan) was applied
on the contralateral arm. HR was determined as
averaged data at 4-sec intervals on the ECG monitor,
and mean BP was measured via the oscillometric
method.

The patients were randomly assigned to one of
two groups. After pre-oxygenation, patients in the
P-1.25 group (n = 12) received IV propofol
(Maruishi Pharmaceutical, Osaka, Japan) at 1.25
mg/kgover 1 min, followed by continuous infusion
of propofol at 5 mg/kg/h without the use of
analgesic drugs. Intubation of the trachea was
facilitated with IV rocuronium (0.6 mg/kg), and
anesthesia was main- tained with propofol at 5 mg/
kg/h and 67% N2 in oxygen. Mechanical
ventilation was adjusted to maintain Et-CO2 at
approximately 35 mmHg. Patients in the P-2.5
group (n=12) received IV propofol at 2.5 mg/kg
over 1 min followed by continuous infusion of
propofol at 10 mg/kg/h. The remaining protocol
was identical to the P-1.25 group.

We obtained a stable hemodynamics at 15 min
after tracheal intubation in both groups. Patients
with a baseline HR of less than 65 were excluded.
Patients in both groups received IV landiolol (Ono
Pharmaceutical Co., Ltd.,, Osaka, Japan) at
incremental infusion rates (40, 50, 60, 70, 80, 90, or
100 wpg/kg/min for 2 min at each dose) via a
controlled infusion pump (TE-312, Terumo Co.,
Ltd., Tokyo, Japan), until HR decreased by more than
15 beats/min (bpm) from baseline values before
surgical stimulation. Landiolol hydrochloride was
diluted with normal saline to a concentration of 2.5
mg/mL. HR and BP (systolic, mean, diastolic)
were measured at 1-min intervals until the end of
each infusion period, while ECG was monitored
continuously. At the end of each infusion period,

values for HR and BP were subjected to data
analyses. When systolic BP fell below 80 mmHg
or HR below 50 bpm, rescue treatment with
ephedrine or atropine was administered,
respectively, and the patient was excluded from
subsequent data analysis. Changes in HR were
plotted against landiolol infusion rates of 40, 50, or
60 wug/kg/min. The cumulative percentage of
patients whose HR decreased by more than 15 bpm
was also plotted against landiolol infusion rate.

Power analysis based on our pilot study revealed
that at least 6 patients in each group had 80% power
to detect differences between mean decrease in HR
with a significance level (a) of 0.05 (G*Power,
3.1.9.2, Heinrich-Heine University).
Statistical analysis was performed using two-way
analysis of variance to compare changes in
hemodynamic variables between groups. When a
significant difference was identified, this was
followed by unpaired Student’s #test with
Bonferroni’s correction. Intergroup differences in
demographic data were also compared by unpaired
Student’s t-test or chi-squared analysis. Changes
in hemodynamic variables over time within each
group were analyzed by repeated-measures analysis
of variance, followed by paired Student’s #-test.
Testing for significance in the incidence of negative
HR responses after landiolol infusion between the
two groups was accomplished by chi-squared
analysis. Data were expressed as means+SD and
a P value <0.05 was considered to be the minimum
level of significance.

version

Results

There were no significant differences between the
groups with respect to age, weight, height or gender
(Table 1). One patient in each group was excluded
from the study, because the baseline HR (after
induction of anesthesia and just prior to landiolol
infusion) was less than 65; a patient in the P-1.25
group was going on a diet and a patient in the P-2.5
group had an athlete’s heart. Before the induction
of anesthesia and baseline in HR remained unchanged
(Table 2). There were also no significant differences

Table 1 Patient Characteristics

P-1.25 group P-2.5 group
Male / female — 4/7 4/7
Age (yr) 41+9 37+11
Height (cm) 150+9 15916
Weight (kg) 58%10 5910

Values are numbers or mean + SD
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Table 2 Heart Rate and Blood Pressure at Each Dose of Intravenous Landiolol Infusion Rate

Landiolol infusion rate (ug/kg/min)

Group Before anesth Baseline 40 50 60
P-125 79%38 78+12 71x107 68+87* 6571+
HR P-2.5 8319 81t10 80£ 11+ 78 £101*§ 741 91*§
P-125  124%22 116 £177 106 £11F 104£12% 104 £ 87*
sBP P-25 14019 115167 110107} 110x10F 104£87*
P-125 85*13 76117 70+8% 68107 68t 13+*
mBP P-2.5 95t14 7887 7567 7567 74+ 5%
P-125 67%38 6013+ 56117 54107 53+ 14%*
dBP P-2.5 7619 64107 58+57 58+4f 5661+

Values are mean+SD. Baseline =after induction of anesthesia and just before landiolol infusion;

HR=heart rate (beats/min); SBP=systolic blood pressure (mmHg) ; mBP=mean blood pressure
1<0.05 versus before

(mmHg) ; dBP=diastolic blood pressure (mmHg).

anaesthesia; §p<<0.05 versus P-1.25

in the decrease in HR and mean BP after infusion of
propofol between the P-1.25 and P-2.5 groups (—1
+10, —2%8 bpm, and —9%8, —16+14 mmHg,
respectively). No patients’ systolic BP fell below
80 mmHg or HR below 50 bpm during the study.

Changes in HR were greater in patients in the
P-1.25 group, in whom landiolol infusion at 40, 50,
or 60 ug/kg/min resulted in HR changes of —614,
—916, —13%6 bpm, as compared to changes of
—1%3, —4%2and —6%x4 bpm in the P-2.5 group,
respectively (P<0.05, Fig. 1). When landiolol was
infused at a rate of 90 ug/kg/min, HR decreased by
more than 15 bpm in all patients of the P-1.25 group,
but in only 40% of patients of the P-2.5 group (P<
0.0001 vs. the P-2.5 group, Fig. 2).

There were no significant differences in systolic,
diastolic, and mean BP between the groups (Table
2). No patient in either the P-1.25 or P-2.5 group
developed arrhythmias after landiolol infusion.
There were no other adverse effects related to
landiolol infusion or propofol-landiolol interactions.

Discussion

Our main finding is that the HR response to IV
landiolol was attenuated at a higher propofol
infusion rate. The decreased heart rate response
to IV landiolol at a higher propofol infusion rate was
contrary to our expectations.

Although the mechanisms for this finding
remain unclear, autonomic nervous system
changes due to propofol are of concern”.
Propofol anesthesia reduces parasympathetic tone
to a lesser degree than sympathetic tone when
using HR variability (HRV) analysis”. By contrast,

there have been reports that propofol anesthesia

*$<0.05 versus baseline;
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Figure 1
Heart rate responses to intravenous landiolol
infusion at 40, 50, or 60 ug/kg/min in patients in
the P-1.25 group (n=10) and P-2.5 group (n=10).
Means£SD, * P<0.05 between groups.
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Figure 2
Cumulative percentage of patients whose heart
rate decreased by more than 15 beats/min from
baseline values after intravenous landiolol infusion
in patients in the P-1.25 group (n=10) and P-2.5
group (n=10).
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reduces cardiac parasympathetic tone to a greater
degree than sympathetic tone, depending on the
depth of anesthesia when HRV analysis was
employed?. Therefore, the effects of propofol on
cardiac autonomic nervous system
controversial may be situation-specific.

In our study protocol, induction and maintenance
of propofol anesthesia (before infusion of landiolol)
did not cause a reduction in HR, as has been
described previously"®®. Though both sympathetic
and parasympathetic tone might be suppressed by
propofol according to the previous study, the balance
between sympathetic and parasympathetic tone
would have been maintained when we induced and
maintained anesthesia with propofol.

Landiolol exerts its p-blocking action by
competing with catecholamines at S-adrenoceptor
sites, and is not thought to suppress sympathetic
nerve activity'”. Propofol can decrease cardiac f3-
adrenoceptor binding and responsiveness”. These
previous reports may indicate that landiolol, which
competes with catecholamines at B-adrenoceptor
sites, exhibits dose-dependent decreases in cardiac
f-adrenoceptor binding with propofol, and thus a
weaker HR response to IV landiolol is seen at
higher infusion rates of propofol.

Landiolol is rapidly hydrolyzed to an inactive
form by both carboxylesterase in the liver and
pseudocholinesterase in the plasma, resulting in an
elimination half-life of about 4 min'V. In the low-
dose escalation regimen (1-min loading infusion at
30 wug/kg/min, followed by 10-min continuous
infusion at 10 xg/kg/min), the blood concentration
of landiolol changed within a constant range from 2

min after starting administration'”. Therefore, it

remain

is reasonable that the patients received IV landiolol
at an incremental infusion rate every 2 min in our
protocol.

We recognize a few limitations to our study.
First, we examined patients of ASA physical class 1,
aged between 20 and 48 years. In elderly patients,
and patients with cardiovascular disease or
arrhythmias, our results might not apply because
both sympathetic and parasympathetic activity may
differ in these patients. Secondly, patients in our
protocol received IV landiolol at incremental infusion
rates. In clinical settings, however, patients are
given IV landiolol at an appropriate infusion rate
after a loading dose.

In conclusion, the HR response to IV landiolol
was attenuated at a higher propofol infusion rate.
The reduced HR response to IV landiolol at a higher

infusion rate of propofol is possibly due to propofol-
induced dose-dependent changes in autonomic
nervous system activity or in the B-adrenoceptor
affinity of landiolol. Further study is warranted to
determine infusion raterelated hemodynamic
interactions between propofol and landiolol in
patients with tachycardia or tachyarrhythmias, as
such patients exhibit modulation of basic autonomic
nervous system balance.
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EFV o THAHZ LITEBRLTNWAREDN, F
RIZFHET DA DL < BhEADS L iZrphiE
2T AV B ANTT, Wang iFR R TIX, RA K -
KEFBEAEDIF & A ERFENENIAL LTSN
RefFioTnET, bHLAAMERENNTI TR
L—yarvaiToTnWb sl LTtn
BEVWOIDITTIEDY THAN, HRIZHZRE L
HARTF—ATLEVWIHIRIID D A, TR
&, B oAz o EMOEME. #idirS

v MO 1R S HAR BN S e,

BE LT — 2B ARENESTHET,

THHICZHKDETOT AU B TOHIEAEZ A
VTR IEEY, Y HITFERH->TLES W
HSAL A—=UT L, LBLEREL. bbb O
REITZN Lo RERlITx L CoRANE A2 <,
WekRmD AN - HffFEIX 10~18 K#h#%, +HHH
FERI TYVTNIF 10 FES SN SRR D
5FET, THHHOERLEWSBRETHALIFE
AEELYORZNEECTHWET, 20D, A
FIES LT 2> 7T, Y OfgeE% 1T
BEC 20X, 707 NZ. &iEE R B CGEL
ETHIRT D ENI RAXANZOREERNVET,
HHAAMmHITIERLS ., MADREZ A VITEDLYE
THEEEDTHET,

AW NP H 3SFEL BRI 2 KSR I —F
74 VR Thiv. I TENENOEBIERSORK
OB CHEABITONTRA LY N=LF =20
RPFOFMLILDONWTT A ATy arzLlLTn
£, g A RO R IZ O ILAE R S A 1T
S T5 UCLA ORFZEENEE Y | fhKFD 55
WEEPREIF—%T-oTRY., %< OMEH%E
BoENET,

HEOWMRICOWTRlLE T &, FaE FixH4
AR OIS E LS FIZZE L TEX 20T,
Wang fFZERIZRIZOARLEMELTVE L,
RAPID 141X, LA OREREOW L2 5 XX
DAL ENRELENRLEGYDT —<5E25Z
LTV E L, il —<idoA2icEl L
LFoONLESTZOTTN, RFVEEET—<
ZLiznE Wi RELR®mL, SBET->Tn53
A~ 2RI D ER L HEEOREHE
DAH=ALEWRELTAHALS RV ELE, W
BRTAAL VLTV ENTF—<Th, HEOH
WRHDZ LENREEIETHHZDENSON
Wang IREDORNEZA L BELTNWET, B
RT—=~DOT 70 —FOHLIHXBI LA
A5, BFRRITTORAENZEE L THD ARNA
Moo TEI UE Lz, Wang B Y D
PR—FLHY6FERHICL TR LHIICTEZ
5 THEY ELTWVWET,

ZFDDEE

PR Y LB AR THROIZE S L
DIFFBE LT L, ZHHIEFKEDON 11 AX
BET, ANBDLY DLW T H~8 HORHIZR
WX S E > T LE>TVWEDTTEN TIE
REYRIEEA ERPSTEDERLZTHVET,
RO EDENWTEEZRD T, ABLTZOHDS
HILREROFEEZBR S LB -OTIMN, %
DOHIXT AV I TOREZBRHPHO—DOTH B
VIAXE VT =T LT, HAPLFRZIENY
DOHIZTEZDIEDLZFDHIFENTNW RN &%
MHFICAADE LT, BNhRAPLRF-TE
FIRIZS D ES>TERZDIZSTIIOVWENWET
T DO HEH LEEEETFDELES, Eif
TORIBT L. %< OFFISCHIESFLE LT
BIZA=NTRL, BIFETRPVRY 2T5HZ L0
FLAETIN, B L CTRELBEmRDZ L
3D & LEERBETRPL > TERITIZ R P
KRBT LT,

BEFBICEALTEXR. e BV RATHAAN
BT L MED RN T, oz
FEELTWLIHANZEELLELGNDIFZE . H
AOERBSNTHET, I, HRA—
N=MR3FEEHVETL. WbWBT XY HFHH]
TRWAADEFR, DUHS—G Lo AA
THHRBDOH DT — AV BRE, HARARL
ANTURELFHELTVET,
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DHELRLAD—DOTT(BEE2), ¥BEIFART
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TRREEDTHET, BT OfZeE & &1
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DL ZAICTARTARHDDT, FZTx
VE—TFTARAYNERLDOORWPERNET,
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BEE3 J5VFXxv=—#2THEE

BOEDOHPRFDO P TIE, KR aHED IR I IS
> TWEY ., FEE&2 T FBONTIC

NI > Tt KIRFEEOHEMATTHOITE Y.,

t T THMNCTI2 D TN D30 L B
IR S I ENELBTRNLTWE L, TH 5D
I LRSS 2mECD 1HT LK,

BRI
INZHRATLEEoTNWDEHEADHRT,

BEH4 EZarAYNL—ALEHECREVETOERE

THRZETIERIND DB E - Lo, %
SOFIZHPBLTDL WV EIFERE TWE
T WA OWIZEMR 21525 Z LR TEX 20 WnHES
B ERWET, 7 AU I TOFEDE S>h )
HHZ TS o R EEER KO/ INEHR
#. UCLATHZEYIR—FLTLKEET TS
Yibin Wang Z#2&#12 U & Lic e TORETITRK
WL EFET,
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ELBFEHAICT VT v U ERERILE
LT v Iy N ZREEHEELPIET
D5, ##ES S5 : VISION (Vascular events
In noncardiac Surgery patients cOhort
evaluatioN) 2= — b TOEH

Roshanov PS, Rochwerg B, Patel A, et al:
Withholding versus continuing angiotensin-
converting enzyme inhibitors or angiotensin II
receptor blockers before noncardiac surgery: An
analysis of the Vascular events In noncardiac
Surgery patients cOhort evaluatioN (VISION)
prospective cohort. Anesthesiology 2017; 126:
16-27.

TUIFT YRR EEDUEE (ARB) B LT
T U UFT vy R L E S (ACED Ot 24
HEHIX, R, HEIETEREEE & O EEH T
MEEERTDZ ENERIN., R/ACGEIZ [T
AT 24 FERIZIE G- Lz g L. ] L
HENTWD, LiL. 2 b OHEH 2RI
A LT B IR G R G A, FIITER L T8
HERIETLEZOTFRICEDL S REBEND
DX, v ha— L ENZHIAE R TIEH S
NZENTWhoTz,

2007 4E0 5 2011 4R 12 72 5 HEERi I & 3R —
MR T, 4552, ED ARB & %W ACEI #:3%
BT TWDEE 4802 NEETe, JELEFEM A
25 4R 14,687 NDBFE T — & iR LTz,
ARB & % W& ACET #3838 1l & JE.Lo i T % 30
HETOETOFRMIZE BT, MZER LD

Bk & O EBIE (EEFAMEE) . 3 L,

it DEFR = FE D B A KN )E (BUHE A I )E <90
mmHg) & OBE (BIRFEMIEE) 2. Z28 B
T VR Lz,

ARB & %\ i& ACET 838 A Alkige L 7e T L

TS % Tl 24 R ANz ik L7z /83 1,245
A (26%) 1%, JELMETAi 2 30 HE TOL2TORRAE
X BT, MFER X O FEEOESBEED
BERE D3 BT 2> - 12 (150/1,245 N (12.0%) %t
459/3,557 N (12.9%); #li IEFHRHEIRE 0.82; 95% CI,
0.70~0.96; P=0.01), F£7z. fiirh OEKNERZD
»HDIKIMTE & DRIz ONWT S, #sa ik Lz
BETHBITMRETE - 7o i ERHERE 0.80;
95% CI, 0.72~0.93; P<0.001), L2>L. fiitt ik
MBS DD TIERBHIT 2213 720> o To (F 1IEAR
SHEREE 0.92; 95% CI, 0.77~1.10; P=0.36), =
5 OREFIZ. EOMRTMEL NV OEFEFR LT
L THRETH o7,

ARB & %\ & ACEI Z AR Bl I i L TV DIk
TR B E A, FANCER L Zh & O E v kd
5 LM TRME Y A7 ZRETE D, TN
b ORERE LR 2 K 0 e Ak 2 3RS s
BUTIRD D, ZDORERBE NS ETORMIE. Ik
Ol T B T AN BT 24 RERDIZ ARB B X O
ACEI #%# A2 FIEXE D HFBRVWEEZEZ BN D,

(]

X VISION =27k — b
cardiac Surgery patients cOhort evaluatioN D G,
Vascular @ V. In ® 1. Surgery @ S. cOhort @ O
U evaluatioN @ N 72 5 4461 iz,

60 IEARTMOLENEETIE, Mik2 HHETO
ARB JEFBIL. itk 30 HAE LR AR D EK &
725 Z & N K IRFSE (Anesthesiology 2015; 123:
288-306) THLMZSNTRY ., T HEH OH
EBEXUCHBEOXA IV FITo0nTIEE B85
WD HETH D,

: Vascular events In non-

— BRI BA F ¥ RV Ankyrin 17EHAILITE
B T OGN OE M EEREE 2T 5
Lu Y, Piplani H, McAllister SL, et al: Transient
receptor potential ankyrin 1 activation within
the cardiac myocyte limits ischemia-reperfusion
injury in rodents. Anesthesiology 2016; 125:
1171-80.

WEAE, A OIRER I & 6 I R S Ol
W D7 v A =7 BiEfiSN b X 5ick-
Too AW TIX, A DIREIT EE a8 2 iz
T @R MBALF ¥ 1L Ankyrin 1 (TRPA1D)
ROHINICAEET D0, Eo. ZOF v RAMN
EIMEERESEZGET 20 2HLCT D
LEHME L,

TRPA1 DEALZRIRMTICIE, ERBIRY AT —
PHEK G, TTRAZ T uyT g VIR R X
ORIE A2 Wiz, TRPAL 288 D & 51205
I B 53 202 LNCT DD, T
I O KB I FRE R in vivo BTV EHEHI T v Bt
I T OREEE — B EEEAL in vitro EF L & H
Wiz,

AL FEKT T TRPAL 23O P IC 2 AE S
B ERPALNCIR ST, BT, Ty MOEE
I FERE R in vivo B )V G, TRPAL iE AL’ ASP
7663 & optovin [ 0n R A A BRI HIEI U 72 Okt
M 66 = 6%ITEL L. fHZEY 1 X224 45 = 5%*,
44 = 8% TR, S HE n=6; VB £ fEUHEIR A,
*P<0.001), iz, TRPAL Z#fil4 2 & EA L X
OFZEFIFMERNIZM R Ulc. BT > b Ol
W C DAKR FE — AL in vitro EF N TlE, ASP
7663 & optovin X F 8 7R ALIRF OO i &
BT EE G 36 £ 3%tk L. FhEh
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20 & 3%*, 22 = 4%*; &Hf n=6; ¥ FEUEfRZE;
*P<0.05), X564z, TRPAL JHH:ALYIE OFEZEH)

HIVEAIZ in vivo B 7 /L OFEHRRIC DD b,

ATFZ21%. TRPAL 28O BB L TEY.
Z D F V30 0 k55 O AT BB AR AR E &

RIcTZ 2O THLNIT Ui, AWFZERTRIZ.

v utx v —¥ 2 HERSLE OMOPLKAE
H7e ¥ ORF S TRPAL iG 2+ 5 Z & T,
DIEY) A7 Z2@mDTLES T LE2RER LT
BOIH L7,

EERIRE, 2RTES LIELBFMERORETE
Oprea AD, Lombard FW, Liu WW), et al: Baseline
pulse pressure, acute Kkidney injury, and
mortality after noncardiac surgery. Anesth
Analg 2016; 123: 1480-9.

WREEDIERIZ. Lok B4 i B s s o S B A
SLERR T TH D, RIFZEIX. WWIEHEENRIEAIE
DIETFM % OB RREE & 30 HEECEKIZEY S
FTHEPEPERLMCT DI EaAMNE Lz,

200641 225 2009412 HE CTlzeFa—27 K
AT AR —CHELBTFEREZ T2
9,125 NDORE ANEE R L Uk, FHEHEMILIX.
RS AHT O H B IM)E sk S A7 A Tiddk S
Ted D 5 [MIRIE B DN L EFe LT, firtemtk
Bk, Mitkoigo 10 HECmEs Ly 5
= EDMRF AT IZ H U T 50%LL B3 A, 48 RFRE
T &2 03 mgdL L EERLERE L Lic, Fhik
RIESZ 6 OB F O E MRS & 30 B
HLERICEETINCONWTEERT Y AT 1
v 7 BURHT BT - T

Zi b 9,125 Ao E T, FUERIE <40 mm Hg
A 1,426 A (15.6%). 40-80 mm Hg 7% 6,926 A
(75.9%) . >80 mm Hg 23 773 A (8.5%) Th -7z,

AMEEREOHEIX. 19.8% T, 95 84% (151 AN).

42% (76 N RENFNAT =Y N H DN D
AMEEEELFIZRI LT\, Miga ke RE
2B U COERIK T T Tl @m0k
JEIE. i AR B LR B S - 72 (W IE
> X (OR) 20 mm Hg IR EFizo>& 1.17;
95% 5 EX M (CD , 1.10~1.25; P<0.0001) A3, #%
JEM B AER BEE ORI H B ARMHBERD -T2 (R
F— I BREE; OR, 1.19; 95% CI, 1.11~1.27; P<
0.0001) ,

FROIEFIN 2321 5 BHFTH, MmWIEEIRE,

i A PR REE & HEROMBZAD 2 SO0,
TR eSS 30 HAEL: & MBI AD RN
EHI BN E IR T,

]

ARFFE T ORMEREE O AT — V5

Lo APER RS OFLE 2 7o 28 1135 KOV 0%

BT I RN D D

IT : #%% 10 HRICTMAE S L7 F =2l 2~2.9
£ (100~200%) IZ L5

Il : 1% 10 HEECIMAE 2 L7 5 = fE08 3 f5EL
E(>200%) iz EF Ui, 7 L7 F=
U >4mgdL iz ER-UESA

(BAERIR P EARRR M KT 52)

II

<7 n 77 —UiEHRLIZI8IT 5 Delta-like ligand
4-Notch ¥ 7V > 7 (R#h)

Nakano T, Fukuda D, Koga ], et al: Delta-like
ligand 4-notch signaling in macrophage

activation. Arterioscler Thromb Vasc Biol
2016; 36: 2038-47.

T : Notch ¥ 7" F IV ABSERRIRIZ. B A 72l
BB IOHREOREEREG L. RADEREA =
AL HFELET D, OILERERLHRHBERRIZ
BiFHEEBDRENTWS, £z Notch ¥ 71
R OEHIT, REMOXRIE 29 5,
Notch & DOF ) ZFEY F > K 4(Dl4) 1%, in vitro
B LK in vivo TOFEMAL~I v 7 7 — T DRIE
P& RS 5, DI4ERTIZ, <~ 2ADWMT 51
— APEBIRREALIE. IR Z 7 MRA. I AR
b, A >RV VEHIMER X OURIIIT 2538 S 8 5.
Z DX 51z, Dll4-Notch FEEIZ. O - FAHREE
DOIEF A =X MZBEE L. Zhbic kAR
7o Al R R % G T D W ER IR IR L 72 B ]
REMER B B,

F LW Ll A EEIZBWTHER L~ 7
77 —=COBEERDY., ZOBERMELEEST ST
EDF LWL ORSS I D7e b L& Ty
5. 77 v — KR F RS T oMb~
ru 7y =V OFHERINEEEF A=K A
RS UT2 W22 Tl DI A PERGERS, 77 1 —
LEIIRBEACAE 3 & VA AR, # RS T 7 MR,
A YAV UHEHUE. IR X ORI O i HRE
THDHZ LA L TS, &5 in vitro 5—
Ziz kg, IL-180 & 5 R AEMERIRERIE D4
D=y a7y —UBEHEST B, Invitro BE
in vivo ¥ — & %, IL-18. IL-6. CCL2/MCP-1,
iNOS., NF-«B 73 Dll4-Notch > 27" F WAZED T
BEFTHAZEEFEE L, Zhbitko-T
Dll4-Notch iz & > CTHilES W@ fl e~ v 7
7 — VAR IER R RRE AR IS Z
LaTFER LTS, D4 SERTIX. IEHE X OF
GizBFd~ru7y —CAREBRDEE, Zh
3 2 A ARPER K OUEIIT 2 WEE T 5 72
ORKRN R IFHETHDIZ L2RB Lz, &5
AR NELRBTHAIN, ~/u77—
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DML R L O AEH R Iz 381 B Notch
T FMEEDRENZ TR D T2 OWFZRIE. FrLn
IR ORI e EBERHE— R TH D,

DIER & AR RICIBIF 5 ADAM17(a dis-
integrin and metalloprotease 17) D#EE RaEk)
Xu J, Mukerjee S, Silva-Alves CR, et al: A
disintegrin and metalloprotease 17 in the
cardiovascular and central nervous systems.
Front Physiol 2016; 7: 469.

3] : ADAMI17(A Disintegrin And Metallo-
protease 17) 1ZYJWr X1 metalloprotease %410 %
oy LRI RE LT £ 5 disintegrin 2 4E T
B ERSyH> BHHERL & 41, metalloprotease X% %k
eilaRm & > R BERYWT 5, WILEOMEM
fzRBIL. 20X 2 R 7 B EERIZ N S Dh
DOAEMPB LR HEZRA Yt RicgE s kIE
9, Z OKREIX ADAM17 O4rF (K& . O I
ROTTFY 7 Ol - IRE R DR RE~ DB G-
S HITH AR & O LSRRI 7+ — I A
#®H Tl

F LW - AKX, ADAML7 i2BI9 % 150 A&
ULEOmIXEELDERATH D, STV
SH%IE. ADAM17 D&, BRFREK. X2 R
BorfRiER L LCOBRETH .| ikfkiz ADAM17
PRENE LIH R EOREG ICRE %
AL TS, AfRFETIZ, ADAM17 % > R0 K
I (sheddase) Gz & v 51 &2 2 &b D,
M. (PR TOBRLEEL kL Tnd,
BRI RS2 A e~ D FE7E B B 12 B 59~ % Notch ¥ 7
F V. EGFR ¥ 7 A~OESLY A MDA R
HlaiEs o g8+ % INF-o O, 7
VATV RO ACE21T X B IEHRE s &3 E
REAETH D, MIE O L BRILEITERAL TR
Y. ADAM17 OIEBLOF TR REIE Rk IC K & < BY
542,

T 2T ARHTIY P 5 Th 2 I #
RIZONWT—HMMNT 5. ADAMI7 1, 7> oA
Ty MAng-IDITE > THBEIND X287
BThsb, I ADAM17 IX EGFR v 7

NENLTIMEY £7Y) v 723 ERIT, Eie,

Ang- Il 2H L THEINDI T4 T BRITF U0
TGF-piiHE b 25 X Z 3. 2 b ORRIKIT
ADAM17 IZE LT & 13 ERRIZBE 594 5,
MAEF IS BB fE 2 ML RIT & 0 &5ER
P L 7T — 7 B RLENT D05, ADAM17 1%
PUEFH LR b r U RARY Vv 1 OFEEM
fild 5z L CMEFELEEL TS, NI
ToO EGFR ¥ 7 AV &AL 5 2 & Tl g Hr
el Z 3. VR AN IE TN R R i ok
ADAM17 iz & © EGFR V) > R E R Tw

5., ZDZ & XV, ¥ ADAM17 O EDS
EGFR ¥ 2}, VEGFR ¥ 7+ O %47 5
itk ., MEHEOHRERN LRV E5, L
72 L. ADAM17 DARIEHERE & U TACE223EH L.
D EE, KRR REE2FIERIT, 204,
ADAMI17 ZiREER & LTI 2120, 2k
LR RMERIETH D,

CYP2El i X W EE S e~ F U ALRIEK R
RBEDIZ L D FREEIZHT B caspase-8 B LT
-9 DHF G

Iiiri Y, Kato R, Sadamatsu M, et al:
Contributions of caspase-8 and -9 to liver
injury from CYP2E1l-produced metabolites of
halogenated hydrocarbons. Xenobiotica 2017;
12: 1-13.

ARSI RS, AR TP 52 &
NRHETH D, ZOWFRIE. PUEALRE (CCly) .
NaFZUERIZERINTUTUELES > b
(in vivo) B L OB (in vitro) DR HIZRB W T,
CYP2E1 ARt 2E W % AT 5512 38 1F % caspase-8
BEO-9DBREZHLNMZTHZ LEZANE L
7o B NHERAHINE (FLC-4) 1%, 3 Ritksss Tt
Fah, Bz e SBEERM A M #E
(THP-1) & 4R SNz, invivo. in vitro FEER &
DT, FFHERERE SRR X VIR 223 T, &
RINT U EEHIZBOWTCIRXIEE TH oz, CCl
PLERCIX, A AST/ALT L ~b, i caspase-3 B
IO 9EMB I FHK~2 Yy V7 AFE ReH
&, INEMFIIER 2 k> T, ~e X
1% AST/ALT L X)L, caspase-3 B L O -8 it %
WM, RO #EMEZ D> Tz, invitro
T, CClMLEX caspase-9 i MEZHINEE, I b
oy R 7IEEN MMP) 3 X O HI AL Dy
HER T ek, EE®RICBWT, "X x
caspase-8 i1 2N X ¥, MMP 3 X OfiflaEfE
ErR NSk, BRI CHESRIZBNT
CYP2E1 / v 7 &' UMl T B IS B2 5> -
7z. CYP2E1 FEMAHTIIX. ~u s fbiRibk
itz K& <BS Uiz, ITFHIE caspase-8 B &
-9 fEEoEAL. FEHIEFREE 2T &R T
RHEDOBHHNAAL A~—H—ThH Y. HIEOH]
PR BXBE 12 B W TH Y O R BBRIT I 1T 2 3
FHRIEEEZ P TZ 2R 2H 5,

HTYA TV 1EERETO Y REEEE (LPS)
WE <D AR 5 EFEBED A = A

Ijiri Y, Kato R, Sasaki D, et al: Mechanisms of
increased survival in lipopolysaccharide-
treated mice with a single subcutaneous
capsaicin challenge. Int J Clin Pharmacol
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Toxicol 2016; 5, 202-8.

5 . 7Y A 2 (capsaicine hUH T LD
SEIEI TR, B A 72 it (B 2.1 transient
receptor potential vanilloid-1 (TRPV-1) O # 1
RNEGIHIE N T o (TNF-o) OMIHEIER) 235 5,
Z DORFFRIE. Y RLHEE (LPS) #5- U I UfiLsE o
gy Z7ETASTAQE HUNTHEEER 10%LLT)
DA fF Rk #E % TRPV-1 agonist T H 5
capsaicin & TRPV-1 antagonist T % capsazepine
LT Lz,

Jitk : LPS 20 mg/kg JEREAN. 1 [l G- il &
T A% HWT, capsaicin (TRPV-1 agonist)
L capsazepine (TRPV-1 antagonist) #¢ 5-FE T D4
ER A E U, HE ¥4, TUNEL %14,
NF-«B @ DNA §E &GS 247 - 72 (in vivo) s E
7z. LPS #LE! RAW264 Hifidiz W<, TNF-a%
A A DU A HIE v CHIE U7z (in vitro) .

AL LPS 20 mg/kg # 5-FEOEFERIT 7.7%.
LPS+4 mg/kg capsaicin B DZ i 92.3%. & L T,
LPS+40 mg/kg capsazepine Bt D %411 53.8% TdH
-7z, capsaicin 3 FEEINIZ LPS WL i & 5 A fFR
BUGE LT, Eo. HlERRRIZ B W T LPS #5:4
£ Y NF-«B @ DNA &G HEIE A FITEE I L ie a8,
capsaicin [ ZNEHEIZHD Uiz, LPS 5~
ATCIE, Mg BB KOV IESEERE > TUNEL
Yuta BRI AN BN U7z 23, capsaicin ¥ 5-8EHZ 3
WTHRIZHA Uiz, & 5iz. RAW264 fifla (=
v Z F LI DBAER) 12 BT, capsaicin 1% LPS ¥
Wicks~rnm77 —U 050 TNF-aDiti %
AHEICHH Uz,

ftam : LPS 5~ 7 RITBI} 5 capsaicin D4
FERYEIT 92.3% T, TRPV-1 {ERH7Z 17 T2 <.,
<=7 nu77 =550 TNF-ofit Bl e 223
T THEFRUESHHEN, Litno T,
capsaicin /3 %72 LPS B B (BEAERULE, &
etk 3 v Z)BBEOBINETH L REMERH 5,

P EH A EE MR X B /N S o g
B2 R BORWMEBRET D ORE

Battinelli EM, Markens BA, Kulenthirarajan RA,
et al: Anticoagulation inhibits tumor cell-
mediated release of platelet angiogenic proteins

and diminishes platelet angiogenic response.
Blood 2014; 123: 101-12.

TR : GLEEEFI PARL 24 LS 2 LR
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R EEE 2B AE, BBAkE. Eo 3 i
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DBXIBHAMEREIC BN T BAZDO D DO T
WA ==k 7728 QRS & T ikoin
BREERIBER D DT, RIARBNTARELE
Kicky 2z )—=>271. KHAIMIZ S-ICD 1238
L CWRWATREM: 2 MG 2 MR H D, A7V
— =V PVIAMENGL, SEATRBENL 7 B DOMRALR
BT QRS HRE. QRS/T iRiRmELL. QRS MR KLY
TAFAERHEI T OW T O 217 5 . B
B LV LEBRBPEITEZERnH DD, EH)
AR OBRKRELBEX S A7) —=v F T
58, BER ) —=2 7Y — 1 (R 1A) 55 QRS
PRI —3 T & 777 A NV 2BRT D,
QRS DY — 73— —> (PEAK ZONE) i
I F 43 (CORRECT PROFILE) . W% 5722017
(INCORRECT PROFILE) T&» ¥ (K 1B). QRS
DOETHERORENFOY —27 2 Mt ic a7y
ANEERT D, QREWEO TR T a7 7 A )L
1T E - TWB b DIFF%A (ACCEPTABLE) X 41,
QRSB O TIEDO—HNT 0 7 7 A MITE - T
WD DIFHFA L7 (UNACCEPTABLE) &
HiEd 25 (B 1C), L& AL (1AL TH72 <
LD 1 OOFBETLEMBINIC Yy FT LA
IIRHAZIZEH LTV,

S-ICD ¥ R 7 A DFHK

S-ICD ¥ A5 Ak, "V AT =R —& Kk
(EMBLEM™: % 59.3mL, & 130 g, A X
83.2%X69.1X12.7mm).S-ICD Y — K (Q-TRAK™ :
<NVFANTY Rr—TNaT7i&Er hfEari
L. f>F—afnizl. EAERY 7L x>
Mafgeth) 2 5725 (K 24) . M, FREHEHTS D
D& LTSICD UV — R AY —/1 (Q-GUIDE™ ;
£E364cm. ¥+ 7 MME 4mm. K 2B) & SICD
VxR L — AR L DORIE, FETRPERED DD
7u /o< (QTECHM 4 7L v h7us o<, K
20035 %,

f X P S BT 35S X LA 2 R E T 5,
HH . S-ICD U — R L s S T2 72 % &

R K A ROE - MR
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aefest
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1
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A PN AT 2L —EZAEKEL SICDY — K, B:SICD VU —ROFAY—L, C: 7Ly hFass<
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Nkgrk

0.9 mV
Twave: 0.1 mV
Ratio: 9

I

B4 3D20RBRHMAT MLEEHEARTLER

5B ERRIC B L. SV AY 2R L — X IR IE
B X #B 0 T T A 0 v g A3 02 8 G e s
XV RizeskomE L. mikiREx. &
FDMMENDLIT 722 - T BRIT BB 1T 72 B 7R WAREE IT
TEXDAR BB TREDOHOLNHE TR LY B
BAMTRD X o (R L., ~—F 27 %H
ZIT LTI LIS IC AT 5. . fiT e X fRaE
BOMBHAOBLEMITIZE A E72 0,

REiIRY — RICD &R, S-ICD DAY » k&
LC. Y AT AR LIERILE I Z &M
RN O - ARG D U 27 238k & i ds
NEAEINDZ & EYIERERE DL LG <
HEARREEL, U — RERCRRY TR BN E
LR ST ORUBILIRAIR A TH D Z L. BH

D REIA I _EJ5 D 3E By 1 R 0> KWE 22 i 7 & 23
EFoNbd. —FH. Bk HUETCOEE RIS
7R B R — > v Z I B 2RIz E S-ICD
FEARME EELOND,

S-ICD OAREAREE L > 3 v 7 {EH)

PNWVAY =R —&Z Kk E SICD U — R
B LR OB D 3 DRI M (7T
A=), BHLEY, FAERA N EBEHL.,
FNFEN 3 DO T hL D QRS Ik & T P
LAEEAROHE M Z T 5 (E4),

TEERBHE L — MNREDOTD DY 3 v 7)) —
> (Shock Zone) L avF oy vaFrvay sy —
> (Conditional Shock Zone : INSIGHT™ 7 1 3V X
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Device Settings

Therapy : On Y70 DD

[ —— Shock

BPM 190 (200) 210 ( ) 230 240
b >

Conditional Shock

Therapy ' ON

g_\_i_g_

Post Shock Pacing OFF -

5 FOUSYERAWNV-FEIRRE L— b &ABRRER
(avFaovaFiriay 7y —r200220bpm. ¥ 3 v 7Y —2 220 bpm-.
a7 EBHRES Y. Yay 2EBBS—Y L SREST )

Standard Polarity Pace

A:SICD Y3 v 7 RXZ7 My, B:SHICD ¥ 3 v 7 EEiB~R— v 2

P EAWIEHB IR DY, ERen UL EARE
WRZE#HT2) E2Bb¥rTaT Y — U E
PAEUED) 2T 5 (B 5).

¥ay ZIRBE TRV X—80 J(EE) o ki
vav I TiTbhb, 1 =Y — KTHRK S
Moy sy B3R Eh, Yayrz¥y—RKZ
LK 128 Mo FOBRIGEESRE S, &K

4 Y — KBRIFSND. BRI 3 v 7 EE)K;
DY avy Ry M ERBELTEY., RERGO
vav BRI EDY 3y X7 MVRHE)
FHZER &5 (B 6A), S-ICD ¥ 3 v 7 # DX
— VU TREE, BRETIUE, v a v ZEEIRIC
BMfgBE~R—3 > Z7 (200 mA, 50 ppm) ThE 30 B
Hlfidbih 2 (K 6B),
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L

RO — 3 v 7 b B & LR WE B D2
FEMEARENRIC & D DIRIEIRFE FRIITB N T, TR
THE TN THEAMT S SICD ofFHIFREL. Z
DRI OFRNEZ B LT RNEISRWE 2 LT
WS ZEREHETH D, SICD OFA%E & FHEIT.
HEAS D DERGA ST A ADRKEIe—HTH
DAHRD S HRDELIIFFSND,

3w

1) The Antiarrhythmics versus Implantable Defibri-
llators (AVID) Investigators: A comparison of
antiarrhythmic-drug therapy with implantable
defibrillators in patients resuscitated from near-
fatal ventricular arrhythmias. N Engl ] Med 1997;
337: 1576-83.

2) Moss AJ, Zareba W, Hall W], et al: Prophylactic
implantation of a defibrillator in patients with

myocardial infarction and reduced ejection fraction.

N Engl ] Med 2002; 346: 877-83.
3) Bardy GH, Lee KL, Mark DB, et al: Amiodarone
or an implantable cardioverter-defibrillator for

congestive heart failure. N Engl ] Med 2005; 352:
225-37.

4) Bardy GH, Smith WM, Hood MA, et al: An entirely
subcutaneous implantable cardioverter—defibrillator.
N Engl ] Med 2010; 363: 36-44.

5) Weiss R, Knight BP, Gold MR, et al: Safety and
efficacy of a totally subcutaneous implantable-
cardioverter defibrillator. Circulation 2013; 128:
944-53.

6) Lambiase PD, Barr C, Theuns DA, et al
Worldwide experience with a totally subcutaneous
implantable defibrillator: early results from the
EFFORTLESS S-ICD Registry. Eur Heart ] 2014;
35: 1657-65.

7) Burke MC, Gold MR, Knight BP, et al: Safety and
efficacy of the totally subcutaneous implantable
defibrillator: 2-year results from a pooled analysis
of the IDE Study and EFFORTLESS Registry. J
Am Coll Cardiol 2015; 65: 1605-15.

8) Kooiman KM, Knops RE, Olde Nordkamp L, et al:
Inappropriate subcutaneous implantable cardio-
verter— defibrillator shocks due to T-wave over-
sensing can be prevented: implications for
management. Heart Rhythm 2014; 11: 426-34.
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B &f

WAL ) — 7 1L a2 —& — (ILR: implantable
loop recorder) I3 RANBH D Kt & 9 5 BT
L. RADJER B OEH R B 2BW 5
WOY—nELTHREINTE k. H<EPLA
BIROBWHIT N BN TE e DIX 24 FFfHAR N & —
DB TH D, "L F—DLBXTIZESEHO
DEBRETRTHRHEIND OO, FhskFER2s
RE SN DO LT LB o5k ff
DIRNEMRAT 2 DIXR S T oTe. ThiT
HLTL—TL a—X—/NMNIOLENE=X —
Ze B BE K TITREDA IR, 2~3 4RITIE D LR %
METDZLNTED, FAAX—ODEXEERY,
TRTOLEREEZRLFETDDOTIERL, 204
DERYNV—TRITH LWIEIE & il sk Uik
BaBEELTYHL, EE L, REEZBLDIENL
FEIEPHNARDIEET D L. ZOREOLEIRE
FHEBMIZE L TEBL. b LRMLEGS T,
BB RoTrLBREAIVBRENLT 774
NR—2—fET5Z LT, SERELY S0
E > THEOHE OB % B3 HEE b il - T
Wb, Z 95 L TERMNTE LIRS OLERE 2
W45 Z LT RHMOIRKRASOIEHE?E 5 2
MR TED2DIITH S, KRAHDOEMZRT S
ILR OFMMERHRE SN TRY Y2, BoH A R

FA 2 ILR DR EN TS Y, 1D
ILR 12 #tha 55858 S, KE X203 6 cm X 2 cm.,
JEESmMmBEDR—A A= 2HEL Lz 5
WOY A X T, R=ZAA—=HFEEE, KRR v
NEER L THBET2HERD V. /NI DWTAIC
W ole, Eie TR O] 1T L TDOR
PRERTE S SN TN T2 DREME IR ST,
ZhizRt L. 2016 4E 9 A AW REL 72 o T2
Medtronic £1: D% L1 ILR T3 5 Reveal LINQ /%
KEEPH 4.5 emx0.7 cm, JEE 4 mm BB L ¢
Khh X VAR T8I% NI R-o TS (K1
). ZE LS R N ICE Ic BT £ 720X 45°
BREMNDICHETAZ EBHERIN TS (1
B)o TNEF/NUEREATZIZHED 59, O
BB OMIEEN ER L TRY ., TRERAHDOK
P ITINZ T EIMERREZE ) 372D IR
OINFEZEITH LT S IRBOEIS SRR Svfe, mEill
fepsdede©. HEREIRO R WFEVEM: L E BN
X DI ARIEIZ 2 > T D Y, BEMLER
BT XA Y X7 130442, |mILUE., 4F# (75
el b)) BERRE. INFEZE OB OHIEE % A 2
T At L7z CHADS2 A a7 R HILTNBH 0, A
PEFEZE B F TR D0 EMEB O H S OMERIZZ
D% OPLEERGEORIFICEED AEEZMETH

_'31\\

=3

=1

3 - 2%
= /,_J >
8 fff*ff

< /
-

A

1 HEOHEAAE I —T L 3—4—TReveal LINQJ (£H) & HEAH BT (AR)

*ESLARBR AR > & — G A R
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%%, Reveal LINQ iZ/NWCd v KA bR T

R THD, Reveal LINQ D8 7 —J12id )

OBy —n LHAY — L (K25 8) 2SAE L

LB EN TS, B3Rt ko,

D Fe J B BHR o J& Fr Ik e

QYIFHY — VTR (REDOH v MIZDOKRE
ST

QUIBlY — A TUNTWRWEEAZ A A TH
v

@DFFA Y — N (N> RV) & 75 Uik e B2 T L%
VT RR

O®FFAY =L (N> Fv) Oz Reveal LINQ

vy hLTRE, NV R a2 R NI

HE T Likde

DAY = (N> R) % 180°liE &+, A
V= (FFZ T =) Ny RILDOBAN
5 LiAA Reveal LINQ % 2 NRHAEPNICHi L
Ate

®Reveal LINQ RO & 2 X 5 i UIpHE %
HWEZ TV RLEh&ERs

O7urI<—~y Kb TTHokiknil
NENTWDZ & a2TkA

AN (Z DIEFITIX 2 $F= > F L ARES)

TEY—IL EAY—IL
4 / /
sl NUEIL TS5 T—

2 [Reveal LINQIIZHIBDEAY—IL

O EM TRIZE > T T

DX I RFENTHIARIIK T TH D, EEHD
ORBRTIX. QEFROYIBIZMAZZ & &, WA
X5 —7TLHBDTII R BETHZ L1
ABDIRA Y FNEEZTND, BENRELHA LY
TR & Reveal LINQ 23 ¢ FHl#kIZ A - TW
MRV L, NV RV TRRkICZE LIAATERIZ
HIMAHELS Z 8DV, T—FEIFTEHTNS
ERIBNTLESRNEDH D05 THD, Reveal
LINQ DHEAIRIZ T &5 X 0 /MLEIZIE N,
MR X > TE I TEBRFEMB TR LER
THHABD T TS 57, JLiEE T b4 7l R
TRRETH D05, B ENICEE T D LE T H
B0 BRI+ R EERLETH S, K
4T FEBRIT ILR 254 % T2 S P O G By 2 o’ 3
Z OREBIIE 78 1% DA T A v K BN B IR oD v FE 5%
BIRIE LR RSEbN S, T E TLEM
I bieZ L3 < . PrgEBEE O 4
ZREHT 5 72 9T ILR % RiA A % % A T e
ThH DM, ILR ALK E » HTR 3 IZRT L5
WCHRVETE DB SR S Nz, RR EREOIX S
DWWz 2 3R LT A XY b & BEIICHITEIZ
HZTWD, HEIERZ < SHHE D72l
Bt korn 2 —0BRETHEZ DDA
TiX7ewn, ILR OB IR EINIEHTH - 7=,
Z DX HITILR OWILBIE Y | FHAHRDIZEED
INEL B LHEHBENEZ TLBD LEFREN
%o ILRIIAE 2 R— A A —H 75 K O AR %]
WELZY ., hELPIEEEEEZRS LD & &
BIRIEEDOD NEWE o il Z 27 ) TIT ik
LT NBYy— e LTHfrENS, —FTHL
ETHREMBNTDH Y. RIREMFIT D SO TR

3 Reveal LINQ O#EAAFE
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M4 HEAABN—TLa—F—HLBBMIEHELOEREA R b EDERR

WL, DEFHZELTESZLDOTLRN, HEK
N IFEZE DR & U T OB 5D LR 5
XU IZBALE LTz 5 2 T, ROvkRE T uh
DOFRNE LTOZERSEHA D LW IZIZZER
I X DERIEER SR %E LT 5 2 TILR Ot
PEAH TP T ENEEND, IE, NEIRKHA
HBTNA ZADELIZHENP B THLT —XEET
EDERE=R ) VIR RINIZIE > TN B, R
—AA =R EDORIART NA AT T 53
VEM O ERIE) & IR E OB E SR S Twn
%9, Reveal LINQ b B2 HEITHIEHEN 2 3%
BEIIUDERE=X ) VA RETH Y., Bl
TR AREENR A GGk S N LB IR TF = v &
P LLF— X OWERNTRETH D, T 95 Ltk
FoOREED 5 WA IRV,

X W

1) Krahn AD, Klein GJ, Yee R, et al: Randomized
assessment of syncope trial: conventional
diagnostic testing versus a prolonged monitoring
strategy. Circulation 2001; 104: 46-51.

2) Salih H, Monsel E Sergent ], et al: [Long-term
follow-up after implantable loop recorder in
patients with syncope: results of a French general
hospital survey]. Ann Cardiol Angeiol (Paris)
2012; 61: 331-7.

3) Shen WK, Sheldon RS, Benditt DG, et al: 2017
ACC/AHA/HRS Guideline for the Evaluation and

Management of Patients with Syncope: A Report
of the American College of Cardiology/American
Heart Association Task Force on Clinical Practice
Guidelines, and the Heart Rhythm Society. Heart
Rhythm. 2017 (in press).

4) Saver JL. Cryptogenic Stroke. N Engl ] Med. 2016;
374: 2065-74.

5) Rojo-Martinez E, Sandin-Fuentes M, Calleja-Sanz
Al, et al: [High performance of an implantable
Holter monitor in the detection of concealed
paroxysmal atrial fibrillation in patients with
cryptogenic stroke and a suspected embolic
mechanism]. Rev Neurol 2013; 57: 251-7.

6) Wong GR, Lau DH, Middeldorp ME, et al:
Feasibility and safety of Reveal LINQ insertion in
a sterile procedure room versus electrophysiology
laboratory. Int ] Cardiol 2016; 223: 13-7.

7) Rogers JD, Sanders P, Piorkowski C, et al: In-office
insertion of a miniaturized insertable cardiac
monitor: Results from the Reveal LINQ In-Office
2 randomized study. Heart Rhythm 2017; 14:
218-24.

8) Boriani G, Glotzer TV, Santini M, et al:
Device-detected atrial fibrillation and risk for
stroke: an analysis of >10,000 patients from the
SOS AF project (Stroke preventiOn Strategies
based on Atrial Fibrillation information from
implanted devices) . Eur Heart J 2014; 35: 508-16.
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BHE)ZE S 25 A (Sedasys) &
BERPILIZIZE > T2DTTHR?

(%) F2

BRI o Te Db, Fhid bRIZTh
. BRBR AL RA LR, JLRiZBWTEHE
Moz EFRHEVIZHPHEZ R ->TNWT,
SHICHBOIMX D AIARBRRNERIEITOY
EIAVAVZN S NEIV- IVRYAVZ 3 /s Cl [ O el N o)
72 (2014 EFKIT A RN FETE~2016 4 3 HIT3ETE
HrkgeE) .

Sedasys $IZEARY AT LBONT?

EF—=v A (FfEIcT 722 ) L3EF
ENTZZ DOH/IIT—F TEN L CTRERHIHE O
Fe Tdd /] LMEBLTLLXDE951CE5 %
LI, I7uaR7+—nNedbd7 41— K \v %
P CTHHRERER OEE 2 EIT 5 nicE:
AT DR TBHREL MG LoD, 0EX. R

BRALIRFBIRE T S ) A=, WAV AFHF I A—4,

MEFFOE=4br—N A>Tty MELE
bD| Thole, dbhix. BHEVA RiTiEI Ry
KY A FE=X AR E=X 1% T 2R 7 4+ —)b
50 ml NA T AEARY TP BHRKY > THNT
(B1)., 7aR7+ =L T NETF 1 ZAR—F
TNORIBEICHERT S 7 —HE LG TR
BANFLEEDHE TR EIND., HEITIE Nasal
Prongs # M1 2 L/min~8 L/min DOEHENREG &
. ZOBERBEBFE D SNV AL FIA—X
RLEERIGE=ANPL T4 — KRy 735, £
=X ELTIH. RNAVAFFRVA—&, K1k
R#EH T 7 A —x, LB, IEBILMIE. Z
L CH#F KT =4 Patient Responsiveness % 7
D2bDNH D, T OHHERDK N — O E R
L7zDO»RK 272,

BERKIBE=ZTHHN, ZHIEFOOLITHE
BNRFFENZLIEE 5Ny REYy P ER
ARARY RN BRD, RAAa<2 KT [Fo0
ORI KRS, BURLTIEE W] &
BOVRHTAY Ry MBARE L. ZhziE iR
FREA B & U TR A 3 = X T T i

(FRHFI : K.S.)

iy I

FREND, ZO—HOBERIEED LIZLTY
R 7 4 — N OERGHEENFTIEIND, BERIL
E =X T OV T, Anesthesiology 2001; 94: 585-92
DL D & & TNnDY, ZOMXTIE. 71
K7 4 —-air £1T 7 1R T + —/1-50%N20 D
2 FETOD Sedasys D71 k%4 7 ART (Automated
Responsiveness Test) $EE MGG S L7z, e 15
DYALINKRT T 14T 20 4T 15 piEloar b
o — L HIEO%,. 7 aR7 4+ —id 50%N0 B
FETIZ 0.0 ug/ml T, Z LT air HEHBETIE 1.5 ug
/ml O FTEARE ) 5h T AL IR E TH 52515 S 4.
N20 Ff Tix 0.25. air # Tl% 0.5 pg/ml >
Observer’s Assessment of Alertness/Sedation Scale

1 Sedasys D4
b &b LIk, Sedasys #:0 WEB %1 M B4
vru— Ra[fECThozn, WEIED 5 F0D
HA NBEFEELR,

FROR AT ERER 2R
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3 FHR—F K5 & Sedasys BEIHIEIC K 5MIETOR T + —ILEELE
Sedasys OFIFNZ LY. R—F AEGETROLTH TR 7+ — L%
B35 50 bbb DEHEHEE 2 —EITRTD,

1020 L FIZ72 D £ Th, £hiFEERAEMSE
FESEPRHENDIETHBEIN TV -2, FER
ELT. P50 EEXOBNDRT T4 T D50%D
B0 ART 1T TE 7z OAA/S Za7ix., 7R
7 4 — N -N2O FE T, 11.1/20 (95%AZHEX [ [CI] -
10.6~11.8) . 7B R 7+ — L -air #E T 11.8/20
(95%ClI : 11.4~12.3) T& - 1z, ART IZ &0 %
st 7a R 7+ —VBEIX, 7aR74+—
-N20 BT 0.720.6 ug/ml . 70 R 7 4 —)L-air &
T1.6%£0.6 ug/ml THotr, BiklENEL S
a7+ — VIR X Zh £ 1.220.8 pg/ml
BLU 19107 pg/ml 72 o7, ET#d ART I
Fixehr o, Tbb, fiEwe LT ART 25,
TaRT7+—NVOMANDRHEE LT 175 DT
22 Z BBtz 28RS, ART BB
BRIZIE L7V R, BN RITEL > TEL
B, BOREICEEINVNLLTHD, 7
0 R 7 4 — Wz N2O ZHFH 9 % 8% ART OF
HEEEZE TS E T,

Pl EDZ Eox 5, 2014 4EFKIT ALK KRE TR FE &
7z Sedasys 2> BT ML EE 3 N2O 132 S T
Wi oz, ART #HWT, Fc k3R —F A

5 XV b Sedasys © HEHlfENIC LV LELT—
EDHHEERMRTDZ L3005 (B3). HA
BT 7aRT 4+ — L OGRMNLELEOEGE
ThDPE MR T D 720 O 53 & OHESEH
PH 25~75 ug/kg/min $ K OEAFRBRARA R O HESEH
0.5 mg/kg &#5F - T 542, £icwno
THIEEEREN L OB GERINEF —R"—F 4
RLTEX bND,

Sedasys D=4 HH

AW Z N E THEE L TE % Sedasys DED
E=F Y S HEEZE. A4 o5b) Tik, ikl
7z Automated Responsiveness Test (ART) D& FE)3
Automated Responsive Monitor (ARM) & 72 > T
%o T ORERR THH o 72 8B53 53 1) ~5) OF = X [H[f]
ThHY., ZOMD > THUMOIF T v R 7+ —
NEEGREREEEAHETHWS, SHIZZEDOTFIC
Nasal Prongs 72 5% 5 SN TWIHBEENRI N
TV, ZO7aR7+ — NG EHOT A 2
Vv THIETRBIZTFEICLDHE50
Bk TT 2 %,

Z DX S ITHRARIERESNNR &b 7 aR
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5) Automated Responsive
Meniter (ARM)E &

4 Sedasys DE=%') VS EE
BTV BNEFEE=F Y V7 HETH Y. ZOMBREGH 7 aR T + — N LEEE DM,

T+ =N R REITE=XZ RTWS 5k
w2 T2 ¥E88 T B Sedasys 13 2014 ki Y V) —
ASNTRIZIE, EIh TZFANLNEZ L S
B b,

2014 4£ Sedasys 23 OWZ Y Y — R

K [E £ 5350 5 FDA 1 Sedasys % 2013 4R8N0
IZIEFRA L. 2014 4F121% Sedasys 23 bk TY U —
A SNz, Sedasys 23%E5e S 41 TH 5 ProMedica
Toledo Hospital TDFHARIL % May 11, 2015 @
The Washington Post &3 L iR — s LT\ 5, idH
DR H Lizik., TNew machine could one day
replace anesthesiologists| & &% ?, ZZ Tix., K
M NS LRI D FEED A7 ) —=2 7D
T2 1T 59 i DM % B S D Te b D FRFERLEE
TIE2 < T, &bk & L TP Sedasys 250241 TH
5. ZLTILRIZBWT, KIGABSRAIIR D
— I 7 EEREALE D 1T, 4RI 1,400 J7 A
TN TWAZ 0, FOKRIGAZ Y —=271%
UIZ LIRS T, RRHITIZEAZES DT, 4< 0
BEPEFHINDZ L2 THA 95 L. 4R,
TN DIGE DT DI FERD L —fiTe -
TWb EdRbENTWS, HEIZEHEICLS L.
2009 FEIT1E 11 48 ROV AMERR 72 K s PN R 85 SRR e
P - RCELENT EHEE SN TWT, i
KIBHABESEREZDODD LV b S BIZERB,
20, #$2,000 THoto, T EIEHENIC,
Sedasys 13450 150~200 K OZ B0 572
R EENTWS, ZOWUVIIFAELIFZVWEA
BHEPES,

Lz A2, 201643 Ak - - -

2014 4 @ Sedasys ® 5 Y = — LIk, TThere
doesn’t need to be an anesthesiologist participating
anymore| & % CThiam S L7z NASIFEIR TR
IR LT, B LT DRBRHE SV — T &
TEXIRER B T 27 0 — 7 D34k OFFBRIZ BT 5

Sedasys 21T & A EMDRVWE & % L 2HER.
2016 4£ 3 Az [The computerized propofol delivery
device was touted as the future of anesthesiology, but
failed to take off in the US.] &W o #EER MY,
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