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) 0PG

' A rankL

EMLE A apRANK
1

B OBEBOPEL., RRITRBIE L, HREEEN
BT D EFEEAR—T =y ME)Y, REBEHIC
FEAMREDAON D, mllilE, %A R G
PERRMEPE (R Mo () . W B DN EHBIIRIE . A
Ak E T PR SND MY,

RANKL/RANK/OPG &0V EFY 7

RANKL O F B LMRIZ IR %25, OPG
BE X 2EHBITA R L, D DIsET
% W KR O OPG I IR A B OB
It U TN % 2, £z, 1t OPG B 23 il
THDHUREEREDOFHRITENT, RAIZ. LI
T —F VAT I 2 Bk A D & 5 R IR
I CRIRFIZERIN LT OPG IBE 2 lllE L7z, OPG
BEZEHIRANTERICEMTSZ 2R
L. Vil GEIBER) 28 OPG EEIHDOONE D TH D Z
LEMELE YR 2, £k, BEBRICBITS
OPG g D LS (A0PG) iZktk ) =51 v 4
DOFFREMEY EF ) o FOFNICHRTKRE
<\OPG 3RV EFY v 7 L BH 5 e
BB o LT D OPG DY REAH AR 72 13 2 07 &
MM T B 7. OPG K (OPGT) <7 A%
AW TROMEDTERE - HEREREAM 2 17 - 72 9, OPG”
< AlZ RANKL OfEf#HETE W), #
FHEIVEEOBHRZRERET S, 52 it A
OPG "~ 7 R EpER (WT) < 7 AT He Ui

FURTIRE K S SR PR AR R R BR AR 20 B, R A RN 2 A 23 s



158

EBRTIE  #539% 35 (2018)

25 -

5 204
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n=56, p<0.0001

o

EFBARA Q&
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T EFIRRE (B 0)

SCHR 14 & 0 &SI Le.

B

g 25- *kk

E 204 ’ !

a 154 :,

I I

= 5 -eotpp- B o

’;l 0 \?‘1 A \Q“ ig

*° *©

10:B8 5 5238 fh

SCHR 156 & W kB 5 L. ***P<0.001

A
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:IE: dkk . *kk
Et40{ | ! I
|ﬁ V"'
g 1201 ‘:g Yy
& o =
& 100 —E:‘ ‘%’ v
‘S A x A
W W o
10845 523B &5
3
A B
avka—)L P |
WT OPG* WT OPG

OPG ¥ SR

. o ”

X 4

avka—JL

FooATI v

SCHK 16 & 0 &SI L.

WA EASEAE (116 +2 vs. 1011 mmHg., mean=
SD. p=0.001) (B 3A) T. LR /A Eb st
L7z (8.1%0.64 vs. 4.710.11 mg/g. p=0.001) (&
3B). OMEAFTIERAETIE. OPG' <=7 ADER
PERR AP ITHE R (3403 vs. 21£0.1mm. p=
0.003) . ZAc=EEIEIEMAL (0.8£0.03 vs. 1.0£0.05
mm. p=0.0019). BHRHEIE T L7 (443 vs. 67
12%. p<0.0001). AHAR=FEAM T i30T E DR
HedbizZ L < (0.08%£0.02 vs. 0.15%0.03%., p=
0.0435) . LMBIFIIEOT R b —3 AMTTHE LTz (3.1
*1.0vs. 0.1£0.1/40,000 nuclei. p=0.0256), % L
T. OPG'" = ADEEN< N) v 7 AR ZaT
257 —+¥ -2 X° tumor necrosis factor-related

apoptosis-inducing ligand (TRAIL) i# {z F 38 £,

extracellular signal-regulated kinase (ERK) < c-Jun
N-terminal kinase (JNK) DV » b3yt L7z,

THi, TUoFTFrYvy I % 8 i OPGT
=T AL WT =7 AT 1 ARG R
B L%k, OPG'=w A, WT <7 A& b
MEZXFERERE EF LU (153E5 vs. 15416
mmHg, p=0.9074). OPG" <7 A DM EH &/
BHHIE WT <~ 7 R e_TEIN L 72 (8.310.6 vs.
6.410.2 mg/g. p=0.0097) (K 4A) . DT
IZWT = 7 ZROEMLK % 2 UBHRERAHERR S
Nk L. OPGT =7 ZldiE iz ik L,

Fe BIHRHFIIE R L7z (493 vs. 6811%. p<
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0.0001) (B4B), OPG’ =™ Z L5 VB 1 e
ftizz LL . OB TUNEL Btk 7 R b —3
2B L 72 (7.2 £ 1.8 vs. 0.8 £ 0.4/40,000
nuclei, p=0.0091),

BRI

BN AR—Y = v MEOERES OPGT <7 X
DOOERBIR K v . OPG 235 O B ALE DR D
A7 53, PEBRHIECOKY 7Y > It b G
THAREMEND D, 7B, RANKL AFFEH <
A TIEMEDOEHE « HEREITHH SR B b 2B L
2Tz, OPG 121X RANKL IR E LR WERE O
WERERFIET D00 D LA, OPG AbA 2z xt
T ARG LR D08 bR hE %
5,

X #R

1) van Deursen VM, Urso R, Laroche C, et al:
Co-morbidities in patients with heart failure: an
analysis of the European Heart Failure Pilot
Survey. Eur ] Heart Fail 2014; 16: 103-11.

2) van Diepen S, Majumdar SR, Bakal JA, et al: Heart
failure is a risk factor for orthopedic fracture: a
population—based analysis of 16,294 patients.
Circulation 2008; 118: 1946-52.

3) Lyons KJ, Majumdar SR, Ezekowitz JA: The
unrecognized burden of osteoporosis—related
vertebral fractures in patients with heart failure.
Circ Heart Fail 2011; 4: 419-24.

4) Zittermann A, Schleithoff SS, Koerfer R: Vitamin
D insufficiency in congestive heart failure: why
and what to do about it? Heart Fail Rev 2006; 11:
25-33.

5) Pocock SJ, McMurray JJ, Dobson J, et al: Weight
loss and mortality risk in patients with chronic
heart failure in the candesartan in heart failure:
assessment of reduction in mortality and
morbidity (CHARM) programme. Eur Heart J
2008; 29: 2641-50.

6) Simonet WS, Lacey DL, Dunstan CR, et al:
Osteoprotegerin: a novel secreted protein involved

in the regulation of bone density. Cell 1997; 89:
309-19.

7) Tsuda E, Goto M, Mochizuki S, et al: Isolation of a
novel cytokine from human fibroblasts that
specifically inhibits osteoclastogenesis. Biochem
Biophys Res Commun 1997; 234: 137-42.

8) Whyte MP, Obrecht SE, Finnegan PM, et al:
Osteoprotegerin deficiency and juvenile Paget's
disease. N Engl ] Med 2002; 347: 175-84.

9) Polyzos SA, Cundy T, Mantzoros CS: Juvenile
Paget disease. Metabolism 2018; 80: 15-26.

10) Mitsudo SM: Chronic idiopathic hyperphosphatasia
associated with pseudoxanthoma elasticum. ]
Bone Joint Surg Am 1971; 53: 303-14.

11) Yasuda H, Shima N, Nakagawa N, et al: Identity of
osteoclastogenesis inhibitory factor (OCIF) and
osteoprotegerin (OPG): a mechanism by which
OPG/OCIF inhibits osteoclastogenesis in vitro.
Endocrinology 1998; 139: 1329-37.

12) Ueland T, Yndestad A, @ie E, et al: Dysregulated
osteoprotegerin/RANK  ligand/RANK axis in
clinical and experimental heart failure. Circulation
2005; 111: 2461-8.

13) Ueland T, Dahl CP, Kjekshus J, et al:
Osteoprotegerin predicts progression of chronic
heart failure: results from CORONA. Circ Heart
Fail 2011; 4: 145-52.

14) Koyama S, Tsuruda T, Ideguchi T, et al:
Osteoprotegerin is secreted into the coronary
circulation: a possible association with the
renin-angiotensin system and cardiac hypertrophy.
Horm Metab Res 2014; 46: 581-6.

15) Hao Y, Tsuruda T, Sekita-Hatakeyama Y, et al:
Cardiac hypertrophy is exacerbated in aged mice
lacking the osteoprotegerin gene. Cardiovasc Res
2016; 110: 62-72.

16) Tsuruda T, Sekita-Hatakeyama Y, Hao Y, et al:
Angiotensin II stimulation of cardiac hypertrophy
and functional decompensation in osteoprotegerin—
deficient mice. Hypertension 2016; 67: 848-56.



160

TEERTIE 55 39% #5345 (2018)

FHIIMRET VARV TLAL IDMIED NIV AL—Y a3 P —F]

4. HIMBREEHD
MERNEZNY 7 —BEBEA =X A .
B AEDF RGBT EHHE L T

B o B

WIAE Cik. BARRIER L I/ME D2 7 A b —
22XV, LHMEORIER I & MAES BT
I L& \W7R 25 & IS N B (EC) N ) 7 —H
ZhhE <. HEESROM/NMLE L X TONEE
A2 FRELWH/ARIMD, ZORY 77—
REDTeAEIZ. A 7 a L _ADNSRETH &R
TENDZ EBHLNTWDS, EHRAEFENR
RBIZBNTH, EC O/NE 22 851%. HERITT
ELHESHITBEIN TS EFRINEN, £
DRTFAI=ALIARPATH -, FZT. Ul
KE DRI 72 R T 5Z L2 HIE L.
£9, RENRECOA 7L XLOETHD
HILER DI AR LB CHEAE S LD EC AU T
—BEREOLSIBEINDONRNAT S Z
ik L. MR ES O THET S,

B BRI S EHIZIX 2 DORBBFEET S

HIMERAS M N SIS U, ARk
EWAICERT D 20iciZ. £F. EClck->TH
REND N T —HEREE RIS 2N ERD D, H
mERMAESE RS I, AT T—L T
2N T =D 2 OORBRRA LI TNS, N
St Ao —iEHIX. EC-ECRIBDOX Y v 725
WH T DR T, MR BT 2R E O EhE
WK LR TH D, T AT =X,
EC HRIZRT 2R LBET 2K TH D,

ECRNY 7 -, BRBEROBEWICE -
T. HEBEIND

9, RTRFr vy 7RBEINS L LD,
Ihb=A27aLOBEORN» S F
EoTHHLNTWIZTTHD XX, H
MmERIL 2~3 TOF —X —"T, KL% 4~6 um &
EOBETN) T —HiEE2 7Y —F 2 73558 EC
DT 7 F 220D T HMITERIE. WY T
VYU BBOBR LT VF DR —vt—nR—2f

WHNZ 30 # LEREITH Y, BHOA—X—T
KT Xy vy 7RBETLIZ LT+ WRETDH
5L TP L, ECHIlaDAICERT ST 71
—F RN, ORI E N X RT3
B8 EBIET2ERL. B MM EC
ICBIEFBEALIA T AL A=V Tk -
THE L, T7F., a—%27Fv, BLXOY
IQGAP R Bt Eic L > T RT &X¥ v v 7
i/l — K &b Rac-1 A7 RhoA JRRAFEME Iz 3
NITBEINDERE2 A 7T TRETDZ LT
KIh Lz,

PR DT 7 F v —ThIHEMERBED,
ECRY 7 -z HCBETS

HER A I BR DREIED) % HOEBRMEE TRIZ Iz,
X EC HMET & » THEAREDESTNZ &
&AW, 2T 2 oREEIE. ISR X
V34T D & DIRFAMEET D Tedic. 2R
HEEHEMER LAY =0 7 F ¢ A7 ek
MBI URET L. 2 ofER, 525
RGN, EC Ml HRAETH &%
WAL, FEDOANT 7 F ¥ —L L THEMEERGEG
JE (ventral lamellipodia) & @144 L7z,

BERIEERAEIZ. EC O tension loss % b U H —
ELECAY 7 — gL BHETS

ME BRI I ORI 1E,. HIMERAS EC XY 7
— BTV —F U LBPOIET D, Lo
T. HIMEK-EC MO HEA 731 H BAEH AR
HLTWRWAREER D B &% %, AEkZHW
. BERIC EC 2157 2 R R 2 R UikE
L7z HEMIHEGHZ BT S MR I IE A SRS
WX o THOPITBEIND Z b oTc. IR
1. HEMPBEGERHICFE 9% EC O tension loss
BRI H—EBR#EL T, ECE<Af L
AN TRBITHIN S D FERRERE LT, ZD

*ZH KRR AR S R FE R R R 22 2 A A PR R
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i. Transcellular

mHyPer Ratio
(H202)

ii. Paracellular

0s

mHyPer Ratio
(H202)

b

H:O: LA A MY oA A=

P2 2N T —OBICRT LT — 0) B L bic, ERMERE L (ventral lamellipodia) 12 H202 4=
BINAERTE S, QMERAMAENEL LIZEZO0) Sy — UV FHBOF —_"— 22— N ETOME
%% 7%, membrane DsRed & membrane—targeted Hyper #{Z T2 EA LA A=Y LT3, HIL
Bk b7 = s X —THlE; MENMIE. & BB/ NLE N BiE; VL. BEAIEER% 2 ; Bar, 5 tm.

tension loss DERRIZ L V., EHZFRERZ. B
MBR & MR GE D R VIREE TR E &SRB 2 2
IZh Lz,

JERIZERBRIZ. H20:2 KMz EC XY 7 —i
BEBHETs

PEHR, AN TEPERE A (ROS) 12 B4 2 HEpE =
PRIESBETIZ, 027, H02o BEY OH ™ %
T A U CRENT D 2 & S E A I 1 TR e A
72912, ROS & LT LR A2 RS Z LN TE
RWEEN KSR A HDTE L, £ 2hbd
32D ROS D 5 6, A:fkN DOIEH 72 bRe 2 R
VTN E UTHERET B A BEME R D B DI
b ZEMIZEN. RbMlaNRE S <. BH
12 EC Hifafs N 2 2 B vl fE 72 He0272 L& 2 T,
% Z T, EC Offifafsic B 5 it 72 Ha02 JRIEE
IS4 TARA—V 7L TELZDI LR
[ RE & 95 AR T % fE % L (membrane-targeted
Hyper B ix1- & i 40) Mt LT FE S BERIEERGS
I He0e 23 7 F Y v 71 LTHEEL T
5z LEMBMT L (R), H021%, EC [EEZ
T, MERBEAICL > T, HENIZE

DBEEZHRTL TWEZ LB8bhoTz,
s aE

4lEl, TEC N 7 — Bk ofhe ) 128995 Bl
FEWFZED 5 B, TfEd 2 AT BB T H 2 H BRI
MBEHIZE > TTE <A 27 0L XL DB
BRI BT MR A Lic. T OBEBIGIE.
FIEE T L O EC N 7 —HREOBERRIZ RN
THRBRIZBREINTWD (RELEF—X)., L
No T, BMEERGRIC X ABHEIX. S ET
AHHND ECUBETHEINATERBLE LT L,
L ORFERRBELZDOO LD EE L TND, BITE,
BB EREEIEDZ L2HIEL, “T 72
FUHERKROY EF) SRRl S D7 B &
O “HiffafE H20:2 R JE 2 MBIl 5” 22 & 0%
BREBIB LTS, fik. 4R E Uzl inE
I I IILIE B DRI SN D Z L2 fF L
T3,

CoIl
BARRE COLIZARW,
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1. LAREIER &Rt Rtk

H R &

PRRAE R T, OV B AR & A Dl
RIMBIERA L. R AF AKX ¥ ZADMERHZ BN T
EETHD, DETIX ORI E DA
AU TeIWVIT, DEREEREEFT 2 Te DI R
DO—D L L THL . MEAREIER Iz, Bk
JIVER. PR & & S iz BmtE 2
L. DI & > TR 2R 35 S i
< TOVBRIIR 1 & ZBIER. ZBRHERIZIZ
LA ERD BN, MAENEREM & Ogi e K
MEVERZB L TW5 TMRER T © 20085
%Y,

L=y 7 v UFT % (renin angiotensin
system: RAS) i3 ML E o PR R 8 2 17 5 25 M3
HiHERETH . DDA T Tliligs DB ke i
HeFr 2 M 1B 2 DY, Ty IVFTr Vv
II (angiotensin II: Ang II) i& RAS OEE 72 A 4AN N
TTHY. Ang I %1 7 1(angiotensin II type 1:
AT ZARBRIEIT X > TEMIRIE TD Na i
oL MR X D IMEBHEE AT D, LET

L, B

RoR*

Z. DRk b P oEEATIXRIT, £
7o ATy ZRWHIEIEI T v K AT 1 v 40k 2 e
T3, TVRAFRVIFIRTAaALFasf K
23 (mineral corticoid receptor: MR) IZf5 & L. 1%
PEPRAE THER T 2135, DEIZB W TLER.
ML, VETV V7 DRERNRD D, i,
RIE MR OFEEALIERSS/ V7 KLU v O
WU HEAER . 7o OF T v B RREE
(angiotensin converting enzyme: ACE) 24 & i i
VEFI 72 & OR A 3 ERIBIA B ANT 25 TWnD Y,
ACE21Z. ACE Dt hAREu s/ bREEENT
BETHY. Angl o7 V4703 (1-95H
BDN0NF Ang U670 V350 20 (-7 4R
T5E1), EHEHNTO ACE2 O FIMIZ Ang 1
X0 b AngI~DIF 5 B3E W28, ACE2 1% Ang I
ETVVFTUYYA-DICERTAEL VR
%Y, Mas ZRMIZ. G X 27 BHBRZRE
D—HETT o IFTr vy Q-1 OZRETH 5.
ATIZRBERATHZ LT, Angll OFEH 23

Angiotensinogen

Reninl

ACE2

gi :A}.g:jiotensin:'lj'?b -

Angiotensin (1-9)

ACEl

ACE2

T =—

Vasoconstriction
Hypertension
Hypertrophy

Angiotensin (1-7)

!

Vasodilatation

K1 L=y -7o¥XtToP 2 %E ACE2

“REES R - VO IR IR 55 0
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5 =] I

Q
N =40
W% 30
c®
£= 10

0

<.°\ &
& &
* &
@

Occlusion Reperfusion

*
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&

K2 ACE2/ v 979 RIDRIZEITHRARBRES Y 75 0 ODHEREERDOEL

BHIEDZERBINTRY, £k, 7o UF
52 v v (1-7) 3. Ang 11 Z A 7 2 (angiotensin II
type 2: ATe) ZRMICVER L. AT R OEH %
Mg 2 J7 N8 < ARt S hTtnd 7,
ooz b, ACE2-T v UVt T v vy
(1-7) -mas ZRERIT. AT ZREENT D4
2210 B 2 M 8 B WIS RE R IT RS B3 2 1
BHDHEEZLNTND,

RAS fi5& D %A & LT, ACE inhibitor 38 & U
AT 2R MFEDTSE (AT receptor blockers: ARB) 23
HY. & ORI ERERE RIS LORER R Z
FBoZ LARENTWD T, HiKIMITIZ. %A
i ORI 2 T, TGF-p(transforming growth

factor—) OFEBLOWA . LI O 3 Tl e DM

PAI-1 (plasminogen activator inhibitor—1) M¥&E D
WD, ZIEATRR T BN R & Otk A M TR MR i
BT HZ L8P TETRY., LLEERD
WIS L L CHERREZH TS Y, ik,
BE DN ANEERD B DALIREIE L LT MREH
WOHRAMRNRENTND 72,

ACE2 /) v 777 b= RIZRBNT.6 » HlEL
B~ 7 A TIZOBEEES R T 32 Z &34
HEINTVD Y, e, RBIRGELASET LV
DACE2 /) » 77 v b= ATIE, BRI~ R
L HARTEWHRIGBER OO R, OIHEEIE TR
FUORWHTEEEZADTND W, ACE2-T > V%
7> ¥ v (1-7) ~mas R RITHER 3 5 384l >
WTiX., PURRIETH DY 2 ¥ (diminazene
aceturate: DIZE) 1T ACE2 iGHALIER 23 0 . O
FiZE T v MR DHEY A XOWHEEEY

EFY VT OMFRERIRINTNDE P, S 5T,

TAITRMARERIRT ACE / v 777 k=Y
AEMND Z LItk - T, DHREERIEN S
NHZLEMLMZLIE(E2),

p: ey

RIEAE R . RAS 12 OWTHESE LTz, iR
PERFIL OIS RIEBICELS bV, £RED
A DWUERLHEIT PRI E WoliBEDE L 705
BB H S TND, DFRTEEH 2 & DB ST
ITEHINLTHRWES DL < B DH5Es 5
ETHD,

X R

D) BPELAREBITET A KT A 2 (2005 4 LET
Jio) .

2) Bader M: Tissue renin—angiotensin-aldosterone
systems: Targets for pharmacological therapy.
Annu Rev Pharmacol Toxicol 2010; 50: 439-65.

3) NRUFAW, FHROGER: ERFAKIN. HAN
Rl MEE 2012; 101: 329-37.

4) Vickers C, Hales P, Kaushik V, et al: Hydrolysis of
biological peptides by human
converting enzyme-related carboxypeptidase. J
Biol Chem 2002; 277: 14838-43.

5) Ohshima K, Mogi M, Nakaoka H, et al: Possible
role of angiotensin-converting enzyme 2 and
activation of angiotensin II type 2 receptor by
angiotensin—(1-7) in improvement of vascular

angiotensin—

remodeling by angiotensin II type 1 receptor
blockade. Hypertension 2014; 63: €53-9.

6) Pfeffer MA: Enhancing cardiac protection after
myocardial infarction: rationale for newer clinical
trials of angiotensin receptor blockers. Am Heart J
2000; 139: S23-8.

7) Schulz R, Heusch G: AT1-receptor blockade in
experimental myocardial ischemia/reperfusion.
Clin Nephrol 2003; 60: S67-74.

8) Javadov S, Escobales N: The Role of SIRT3 in



164

Vi

TEERIE 55 39% #5345 (2018)

9)

Mediating Cardioprotective Effects of RAS
Inhibition on Cardiac Ischemia-Reperfusion. ]
Pharm Pharm Sci 2015; 18: 547-50.

FIFRE—, INE—pk: ACE [EHRET U4 T
Vv IR HARNEIERMERE 2005;
94: 69-75.

10) Pitt B, Zannad F, Remme W], et al: The effect of

spironolactone on mortality and morbidity in
patients with severe heart failure. N Engl ] Med
1999; 341: 709-17.

11) Pitt B, Remme W], Zannad E et al: Eplerenone, a

selective aldosterone blocker, in patients with left

ventricular dysfunction after myocardial infarction.

N Engl ] Med 2003; 348: 1309-21.

12) Zannad F, McMurray JJ, Krum H, et al: Eplerenone

13)

in patients with systolic heart failure and mild
symptoms. N Engl ] Med 2011; 364: 11-21.
Crackower MA, Sarao R, Oudit GY, et al:
Angiotensin—converting enzyme 2 is an essential
regulator of heart function. Nature 2002; 417:
822-8.

14) Yamamoto K, Ohishi M, Katsuya T, et al: Deletion

of angiotensin—converting enzyme 2 accelerates
pressure overload-induced cardiac dysfunction by
increasing local angiotensin II. Hypertension
2006; 47: 718-26.

15) Diez-Freire C, Vazquez J, Correa de Adjounian ME,

et al: ACE2 gene transfer attenuates hypertension—
linked pathophysiological changes in the SHR.
Physiol Genomics 2006; 27: 12-9.



A S 39 R Y VR U T A 2 TR AL IR -1~ 0 37 B

165

2. M7V THEBEAREIZLS
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oo

TNz Lz, ERRETIRIZEALET VOV T
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MLTWE Y, LER-T. TA MW o bR
BT o oFF vy T ZRERFEE LR NE
TN =7 AN ERT 5 & BN, FRT
JEBE D AT EAFR AR N DB AL A R L A3 - 28k
HRRHIH 2 L TP R OFE LnEZ AT 2,
ZOFERIE. NN TR B Z 55T A ha
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I B 2 A AR R ML 2 B T 5 EE AR N
ThHIHAtEETRTHDTH D, FOMF L LT,
TAMaY A MBI DHRILY A5 ATEE
72 NF-E2-related factor 2 (Nrf2) 23 i FEZE £ O A
ETHRERFZRTIENEG LTSI L E
ALY,

EbiT, Frxano K7 2(ChR2) 23 &
DL ETEHEARICIVIEFHNST A bey A b
DI BINNTTEEALTEE T NP = RT 1 v
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T D AREME 2 R T AR R ATV D, Eie.
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N BREEHERE & L TAE X VT B O» 5 HE
MERDZVAFLALLTEHEAER TS Y v
RTFA VI VAT LTV TIREDY VY A
F L) DREMLEPODRETIIHER 2 L2 > TR
D, ZOEERT 7T RY V4 Th DA REN: %
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TNEOFREFRIT. ISP - WA INIZ XY
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Conference Award from the Japanese Society of
Hypertension. Hypertens Res. 2013; 36: 845-51.

3) Kishi T: Heart failure as a disruption of dynamic
circulatory homeostasis mediated by brain. Int
Heart J. 2016; 57: 145-9.

4) Isegawa K, Hirooka Y, Katsuki M, et al:
Angiotensin II type 1 receptor expression in
astrocytes is upregulated leading to increased
mortality in mice with myocardial infarction-
induced heart failure. Am J Physiol Heart Circ
Physiol. 2014; 307: H1448-55.

5) Kishi T: Disruption of central antioxidant property
with nuclear factor erythroid 2-related factor 2
worsen circulatory homeostasis with baroreflex
dysfunction in heart failure. Int ] Mol Sci. 2018;
19: E646.
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3. EEFHMETFIC K2 AR &
BN PN DIGH

(24822174

AR R AR SR AR & R A2 R AR s & R AR
SN DR MRR L LT, &8 DRIz
BE L TnD, EF. RS TREENT
WA ERGREIR LV E X IER U CEATTE
RIS 5 — 5T, HAMRRICER L TmE,
MBE B R 2S5 Z EM o Tnb,
FaiE, R 7F RTEEMEERZ LD
nesfatin-1 232 JEMRICHER U CILEZEi 45
HAR A AT LT X - SR R84 1 H5 o ff
BRI 2FE LTz, S HIZARTIX. BRET
W~ nesfatin-1 YEH Z T L oG9, THAL
HEHRNVEY TEERBIENZ b O 7 LT
BEHEMRIZER T AT O THHHMNT
%,

Nesfatin-1 |z k& % BEMRFTIEE & LT
NEII~DVER

2006 41z, PPARy7 =& Mz k> TitiT %
BAZ T OHEREIBITIT X - THY - fR T E8Cor ik

XNBZRFF KTHh D nesfatin-1 BFEEENTZ Y,

FRITHLIR N ER R 54 Tk 47z nesfatin-1 138
SESAUINCE= 2 —a 2B LT, +5%
Vhvrvma—uar—RXA5 ) alrFrREMNL
TEEZNHTLIZ EBPH->TNDE Y, AD
METIZ. T v MREWNIT nesfatin-1 #5335
CIRE R B R R 2 TR AL LT M)E
B LRERDZZ RN oY, % Z T nesfatin-1
MR FEICVER T 2B OMN D 2 FRET 5
2T EDX S RN Y 703 s e
DDMERT LTcHER. SUR T CTo ERK12 DY »
BAEMTTHEL TNDZ B30 oz Y, &b
ERK12 FHZEX % v MHENICEST5 L.

nesfatin-1 #5127 & 5 2 &R HEVE A A3 0k 35 &
N7zzZ &5, nesfatin-1 12 X 233 R AAE Iz
X, BUR R ERK ¥ 7 VRS9 5 kgt %
R UTee —FH T - BURFERIZIE. APz R

<F

SATTHMREE LT, SR B BN
BIE%, EWNREREAEEL TR Y, nesfatin—1 %%
BTG5 LB O cfos BatEMiaonty
252 L7, Ak D ERKLY2 V oA MM
Y LIRS, SR T ERK iGHEAL2SHE
FENT Y, KIT nesfatin-1 ASEEIZ T 5 Hiifk%
#[FET B AT, nesfatin-1 % MRk I B 5
TEHRBREIT-TEZ A, BIRETIEARL T, R
Bk~ D5 TR A AR G M AL &l E B 5
MHERENT=Z L5, nesfatin-1 JIHK FE=
B D ERK ¥ 27 F L&A U TR 23T L
TWAZ Enbrote Vs BEKITIZ, %V b
YrEIFICY, CRH. XY 7L »v¥ >, TRH %
EAETH=a—vUBEFEAELTEY, nesfatin-1
2L > T ERK12 LIRfETH==2—1 2% in
situ Beta ik Ol fiee Qe e TR LTc & Z
A, CRH =2 —1u > T® ERK ¥ ZF A iEHAL
RSN Y, Zh b DFEHREER X Y, nesfatin-1
BRR R EICER L TREMRR & I)E%2 ER X
BHHAALE LT, BEMO CRH =2 —a T
BiF% ERK ¥ ZF AL L TW5 Al fetkZ2 R
BLz(®), &5icikAlZ. ZOERAEERER
WEERZ oL FF o ¥ FFAIHKEL TN
DINED. VI FURBRERT v MW
BREfT-olL A, ZOEFAIHMITBNTDH,
nesfatin-1 12 & 2 3 & ARG M ALV E I 2354 L T
Wiz Y, > T, nesfatin-1 12 X 238 & MHRAE M
BV IF S ERMN L TEREINS T
LRI E Nz, & 51T, @G REIER S » b
IZBWT HIFEBEIZ, nesfatin-1 1T & 5 NG
BEARIEEERANBEL THD Z 206, BD
TB5 & VR nesfatin—1 12 & % F AR A A3t
ATE DRt R Sz, BUEICRWTHZ
DOVERBERF 1T DWW TN RS AT 2 hi iz & 5
25 FEREEDTND,

HILE RN EVIT L2 BBRIER
AL BRHZ/DME O L2 K HiiEs & 20 &

*EIRERLR A 1T G
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Nesfatin-1

<Hypothalamus>

EEE I>
Sympathetic
Nerve activity

Blood
pressuref

White Adipose 1

Tissue

Lypolysis 4

Nesfatin-1 (2 &k 5 R BR#FRAH O LA

NBL LI LFURAEITBWNT, GLP-1 13
JBIZHER L TA v A U mic G425 2 &2
o TNWD, Il Tlid. GLP-1 A 2 4
LT - BUR TFERICER LT, BEE2HETHZ
ERGBPoOTND Y, TAIF, ~TRLETY M E
AWz~ 5, GLP-1 ZMENIC#ET5 L,
AR R, IR, HEIRis s e 5
ZEEERLTRY., - SR TNEHD cfos Bk
Ml DT 2175 &, IR, B, BN
KT R 5 Z LR >Tnd, £
7o =7 AN A~D GLP-1 #5-THIK T
BiF 5 protein kinase A DV VLA TTHET D Z
ELERL TS, ThHnZ &b GLP-1 (T
X B R ARV F X #RPR R protein kinase
A VT FNENLUTERLRINDZ ERBIN,
S5 & BITFEM 72 R I O ERHIFF S L D,

X ®R
1) Oh-IS, Shimizu H, Satoh T, et al: Identification of

nesfatin-1 as a satiety molecule in the hypo-
thalamus. Nature 2006; 443: 709-12.

2) Maejima Y, Sedbazar U, Suyama S, et al:
Nesfatin—1-regulated oxytocinergic signaling in
the paraventricular nucleus causes anorexia
through a leptin-independent melanocortin path-
way. Cell Metabolism 2009; 10: 355-65.

3) Tanida M, Mori M: Nesfatin-1 stimulates renal
sympathetic nerve activity in rats. Neuroreport
2011; 22: 309-12.

4) Tanida M, Gotoh H, Yamamoto N, et al:
Hypothalamic nesfatin-1 stimulates sympathetic
nerve activity via hypothalamic ERK signaling.
Diabetes 2015; 64: 3725-36.

5) Williams KW, Elmquist JK: From neuroanatomy to
behavior: central integration of peripheral signals
regulating feeding behavior. Nature Neuroscience
2012; 15: 1350-5.



A S 39 R Y VR U T A 2 TR AL IR -1~ 0 37 B 169

B39 MRS T VAR T T A 2 THlRR AR IR -1 D7 B |

4. RWINA F=—H—L LTDODT FL ) AF2Y ¥

AT

(24625 14

T RL )/ AF2Y > (AM) X b8 o i 5>
B I RS NI B R O AR AR R - & LTHn
LNBIHERTF R THD Y, BIETIXLE DM
TR CIAHICEAINTNDZ EHIHLTE Y.,
TEER AR OVEH LIAMT b s PR . PraciEl
M2 E L YR EMIE M Z2 RO Z LB 5T 72
> TS Y, Z LU TEE, AM B LU AM Rk
THDH7 a7 KL/ A5 =2 2 (proADM) X AM
AR A DIEIEMEZ 5 7" A > M TS mid-regional
proadrenomedullin (MR-proADM) 72 & ® AM B:#
R7F RIS EIERFERORNSNF~—F— L
LTHEHENTWD, AfETiE. Ao AM i
HERE OB b 23S L. AM ORI ANA -~ —

RN N = N . T i
b A f e |

w5

H—& LTORREMIZON TR B,

RAZF<—H—RHBEELLTOT KL AF
2y

AM Dl R IR R AR B S E MR R K
ME 72 & O BT F OFEIERE 1T U THRnd 5,
o, DAESPIILIE TIlE P %2 Tillld 2531 %
<—H—ITbRVED TV, I BT, EETIZA
BEHEL LCOIH DI SN TR Y., Stk
L Ml v ML 1 63 5 AM #4250 H %)
DG SN TV DM, EIETERIG R OBBEEE L
TOBRRLED BN TND Y,

RWMENZBI3T7T KL ) AF2 Y v
—7. A B85 AM I B3 2 13 R D

AM (pM)

LEEFH
SERE Ml
CABG

AAAE #aift
BT

PPPD

BB 2T
e 22 BB TS A i

ERHEAME S TE AT

—

=
<

POD1

CE.

1 7KL/ AF 2> (mature form) A EEDRELE L
coronary artery bypass grafting, CABG; abdominal aortic aneurysm, AAA; pylorus—preserving
pancreaticoduodenectomy, PPPD; postoperative day 1, POD1; postoperative day 2, POD2

VR I R 2 20 SR AT IR 2 O R A A B 0 P 2 R IR R S92 R 0 PRk S G0 DA AT B Ak 0 27 23 B
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F1 FREL/ATaY D ERIRSA—2 LDHEBYE

Parameters Spearman’s rho (95 % CI) P-value
SOFA (n=485) 0.723 (0.678 to 0.763) < 0.0001
APACHIII (n=485) 0.580 (0.518 to 0.636) < 0.0001
Presepsin (n=217) 0.603 (0.511 to 0.681) < 0.0001
IL-6 (n=225) 0.471 (0.363 to 0.567) < 0.0001
PCT (n=82) 0.423 (0.226 to 0.586) 0.0001
WBC (n=485) 0.584 (0.522 to 0.639) < 0.0001
CRP (n=420) 0.492 (0.416 to 0.561) < 0.0001
Platelet (n=485) —0.372 (—0.446 to —0.293) < 0.0001
ANP (n=483) 0.272 (0.188 to 0.353) 0.0011
BNP (n=482) 0.472 (0.399 to 0.538) < 0.0001
Albumin (n=433) —0.459 (—0.530 to —0.381) < 0.0001
ChE (n=76) —0.195 (-0.402 to 0.0322) 0.0919
LDH (n=483) 0.475 (0.403 to 0.541) < 0.0001
AST (n=483) 0.431 (0.355 to 0.501) < 0.0001
ALT (n=483) 0.069 (—0.012 to 0.158) 0.1277
Creatinine (n=484) 0.182 (0.095 to 0.267) 0.0001
Hemoglobin (n=485) | —0.390 (—0.463to —0.311) | < 0.0001
Sodium (n=485) 0.274 (0.189 to 0.354) < 0.0001
Potassium (n=485) 0.0161 (—0.105 to 0.0730) 0.7229
PT (n=403) 0.445 (0.363 to 0.520) < 0.0001
APTT (n=375) —0.0591 (—0.159 to 0.0425) 0.2538
CAI max (n=364) 0.381 (0.290 to 0.466) < 0.0001

BREDHDNRTA—ZIFRATOA VT v 7 A%RT aD /T A — 1L AM Z2JIE Lc iy 7 v
POHHIE LEZ L %27 T, 0.4 DL EOMBAREITREIZZR->TRY., MRS D Z LERLTND,

sequential organ failure assessment, SOFA; acute physiology and chronic health evaluation, APACHE;
interleukin—6, IL-6; procalcitonin, PCT; white blood cell, WBC; C-reactive protein, CRP; atrial natriuretic peptide,
ANP; brain natriuretic peptide, BNP; cholinesterase, ChE; lactate dehydrogenase, LDH; aspartate
aminotransferase, AST; alanine transaminase, ALT; prothrombin time, PT; activated partial thromboplastin time,

APTT; catecholamine index, CAI

TR, ZDIF L A EITOEFEMIZB T B35
Thd 7Y, bbbk, AM REMEIZENT
[ SPDONAL F<—H =220 5 B rEE%E
Fiole, 22T, DEKILEFMZ T TR,
MR FAT, # U CHRERAREE R R4 & U CHME
MES BRI 23R8, 2 & ORIz R8 15 AM
DI R E ZRANCHE L (B D). AM (Al
g bfitt 1 HHIZ»PFTE—2ié 2o, A
T il 2 R v B IS T4 TIERITm VW E —
I L 72 % —T07 . FATIREE DR FEMEME = I i Ak
TIAEETED IBEND EAETH Y. TR
BEICL Y — 2% R Lz, NLOzX v
M N BRI g i a 5 o AM OpEA: - 43
WHBEE LT EEZ DN D2, AM DI A
N 20 MRETHAHZ L EEETDHEANLLMEO
R R RZ T TRIMBICDREIBELL
AREMER D B, WIT. FIRED B Wik IR 2
L 27 — 2 SRR R F A — K& L ORI

FREBNICHNTZ (R D. ZO/E. AM 1T
Sequential Organ Failure Assessment(SOFA) 2 2
7 « Acute Physiology and Chronic Health Evaluation,
(APACHE) I 2 a7 LigWHBAME R H D Z &, %
FEME « Gk D MR AR T H & 830 A s WO FH B
NdDT LW oTz. SOFA Z 27 IXH Efig#
DOREEE O L LT, APACHE I A= 7I13&#E
DI REDESEE DFFEE L LT, RO E b i s
T—RNICHANSLN TR Y, BEOTFHTHICDH
HEHTHD, 22T, AMDBSOFA Za7 B IV
APACHE I 227 i< fHBHT S Z &ITEH L.,
SOFA ZAa7 B EXWAPACHEIl ZA27 & AM %4
LB NT A =& L OB ZT TR, D RZ
A=K LA AM & OB R b iR o 7o, K
IZ. AM & SOFA 227 L OREMIZ >N T, &
HICHAET Lz, SOFA 271 0~24 fHCAEMs
FWEEIRGREEENRHNZ EE2RLTRBY., b
AWHONHANE LTz R SOFA 2 2 7 13 & 8152
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SOFA| n AUC (95% CI) Cut-off point of AM | Sensitivity Specificity
= 1| 416 | 0.890(0.859 to 0.917) 1.067 84.5 86.6
= 2| 353 | 0.867(0.834 to 0.896) 1.348 83.2 79.9
= 3| 291 | 0.869(0.835 to 0.904) 1.674 83.5 79.1
= 4 | 239 | 0.875(0.844 to 0.906) 1.870 85.8 79.8
= 5| 200 | 0.870(0.840 to 0.901) 1.870 89.7 73.8
= 6 | 159 | 0.850(0.817 to 0.884) 1.883 90.9 67.1
= 7| 111 | 0.841(0.804 to 0.879) 2.270 84.1 70.9
=8| 74 0.839(0.794 to 0.883) 2.270 88.7 66.9
=9 | 38 0.825(0.761 to 0.889) 2.221 91.9 61.2

= 10| 19 0.767(0.692 to 0.901) 3.675 63.2 87.8

sequential organ failure assessment, SOFA; area under the curve, AUC; adrenomedullin, AM

Cut-off of AM (pM)
i

14 @ —y=0.14312x+ 1.1148
R=0.94201

0 T T T T T T T T T 1

0 1 2 3 4 5 6 7 8 9 10

SOFA score ()

2 SOFARQATFIZRT BT L/ ATy
Dhy bAIEGE2%Z55710)
adrenomedullin, AM; sequential organ failure
assessment, SOFA

KA Y M TO~I2 DEETH o T, RO SEEEL
E® SOFA A 27 izxt3 5 AM OFHIBEIC DN T
FARB & AUC 1Z 0.77~0.89 THEWEWETH
S (R 2)., £, BXHiahizhy vF 7%
7Z 7463 % L E OB R E A R o Bl R E AR A
BBEZENRTERE2), LEDZ b, AM
& BB R %734 SOFA 2 27 3 L ("APACHE
DAaATIFHEWZE BT 2 Z LR LT
V. FARENCIBIT D AM OZSIT B E D4 Rk
SEJEE 2K L TnD Z LRI ST,

Bbyiz

Bll, S BRRI PRIy EE2 5252 L
ERE & 72 > TWD 10 bbb IURREERHZE A3
IR TWB T X —Z R ECER RN, R
WERENADD, LL, BEOENYHEZ R
WA MBS 2T 58, Eo X5 kiEEsD
LTS R 2T 5 MIRIT o E W LTV, &
#B. AMMBZ DX SRR L D K 5 M
A F<—Hh—¢LLTIbHAINEZ ERHFRFEN
5

3 #R

1) Kitamura K, Kangawa K, Kawamoto M, et al:
Adrenomedullin: a novel hypotensive peptide
isolated from human pheochromocytoma. Biochem
Biophys Res Commun 1993; 192: 553-60.

2) deRtFulE: 7 KL/ A7 =2V v ORERBAMZE. L
Jii& 2013; 45: 1496-502.

3) Self WH, Storrow AB, Hartmann O, et al: Plasma
bioactive adrenomedullin as a prognostic biomarker
in acute heart failure. Am J Emerg Med 2016; 34:
257-62.

4) Caironi B, Latini R, Struck J, et al: ALBIOS Study
Investigators. Circulating Biologically Active
Adrenomedullin (bio-ADM) Predicts Hemodyna-
mic Support Requirement and Mortality During
Sepsis. Chest 2017; 152: 312-20.

5) Marino R, Struck J, Maisel AS, et al: Plasma
adrenomedullin is associated with short-term
mortality and vasopressor requirement in patients
admitted with sepsis. Crit Care 2014; 18: R34.

6) Kato J, Kitamura K: Bench-to-bedside pharmaco-
logy of adrenomedullin. Eur J Pharmacol 2015;
263: 140-8.

7) Nagata N, Kitamura K, Kato ], et al: The effect of
hypothermic cardiopulmonary bypass on plasma
adrenomedullin in adult cardiac surgical patients.
Anesth Analg 1997; 84: 1193-7.

8) Nishikimi T, Hayashi Y, Iribu G, et al: Increased
plasma adrenomedullin concentrations during
cardiac surgery. Clin Sci (Lond) 1998; 94: 585-90.

9) Fujioka S: Increased plasma concentration of
adrenomedullin during and after major surgery.
Surg Today 2001; 31: 575-9.

10) Kavanagh T, Buggy DJ: Can anaesthetic technique
effect postoperative outcome?
Anaesthesiol 2012; 25: 185-98.
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AT HREREZE & pa BRI

5 = W 2 S N
i MNHEIZR D OP 2T L TRTILETH

RAFZANLHBIZE > ThE b I N HK
FEEEGOTEEETHWD Y, EEEG LT T
WitHT I X DEZE - B - 2 DOREHE) THD
M. B REEE ML RSB OB 12Xk -
THEb I, i kpEEEMT MR LA
T XD RBAEFEOFEBL) ~eX., B=RpEZEE
ik Tara—2—0FFicLsHEME]
fXoTHbhiz, 2L T4, ANLHRIC X »TH:
DMRELEFELELI> LTS ESX 525, A
THBIZE > THEEZED L S ITEHETEX D0,

MINTND LD EF XD WAETIE 2016 4F 4 1,

NI X5 TRRBEICFIT 2B B TF
iz 5 [N THREHA R 58] O RIRE 2 9]
HTESEN., EEFOE ZHED - NTHREE:
M L ZDHERENRERZ a7 F L
TRAE STz, BUEIZWNBIEE I T < SGERLE
B RREAN RS JST)? . BERL2REE T
(ATIP) '], ok o S ek [ P ZEBANTR &5 BRI RS
(NEDO)?. pEZEEAMRAMIZER (AIST) Y], &%
B EHEE PR (NICT) V12 8. 847
MBI ATHEE Y 27 EHEHELTWVWD,
INHHEEI Y Fu Y =7 ORI D %
WS, ZIE T NIRRT D& FmAb AT LT
WABDLNTHD L EZX 5.
ANLTHIBEIZHES I ED LS RE 2726 1L
TeDEA5MENSRIWITH L, RIZEEEZIF
HTWinWetE x5, BRER6, ZIBIEEST

BETHY., SESIcHRAITEEESOWPIZND,

FABLLRITINER S 0n0iX. NLTHBEIC
K oTRBRE SEboTOrZkD D Z & Tl
<, FABHHOTTATIHEEZ M- TR %228
ATREDZLTHS,
BERSTFTIIANTLHMEEEZEH LT, By
T — ZERT. BRI X D AR - g B
BEOBEEEZER Y, TNETAHARTH - T
LEMERIZT D7D OPERRBEIZIE £ > TV 5,
A ES - BROFMENEE LN THD DL,
NTHIGEIZ X > TEY: - ERO L D X 5 2R Al 5

%,
AT, NTHBEEMOH 5 F L2k,
R N LHEBE (X5 ¢ FL AD BHFE DELY #H.A
IZOWT, WS ORDEMKEFIZHMN L. ZD%TE
BRIz 2 N TRBE S O REZIZ DN Tk
R THRTZ,

AT 5 DREE

ANTLHge &k, TEHHE) tvolas Tav
Va—4—] L HEHEZHWTHEEIND M6
ThH D, FNEE & 1Li0Hk (G55 - 5 - W% - wik) .
FOTE, EL BE. CHW & o iR WSO
WTH D, BB O EERLaI L Ea—X—
TRZDOLETE—KIL L THIET 2 NT X
R0, FIZIZAERICBWT, ANIZHFEOSHEL
SHELLTHLIRRT TR, ZEPLIELED
THHL HLTWB, 2% THII TR,
S oI TRl Lo EBOWREZRET S Z
LIZX > TRAMICEE L TV 5, BAEDONTH
RIZZ DX 52— ROITEE->TWY
2N, fEBID & 27 DFETRETNZ DN TIZZED
WL, ILE R RE R B O R E S5 N DBE N
CRZED LIFFERU EOLIZELTND
HbD0bHD5 (ED. BFETEEL TS DL
L CRiC TSiE0Mfg-cftm TRl - 28k
SWIZBE] BEFLND, HASELIIXES
HEIRRARIC LD ATy, HERRRIER. [ 385 <1
FRE Y AT A, SFIRIHERR LS UL EE TRk A —
NVEBRRE. 7L Yy M — RORIEM AR,
AV E =Ry NRBZ VYV OBEL E R
IHARFEINTWD, BEEO HE)EZIC OV
TIRELERBERETHDN, HAEMICKE22RH
ZHEDTND,

WEk, RN T ARRIZ & B IR OHESRIZ B K
XRHIREREE > TWB, BIXIZEBRE DR ZITHE
MIZ XD RSB NHEZITS Z LITX D20
SR VR0, HASIBUE I L 3BT —Z D
KBRS - 7 — & OfEEARIC X 2 B2 O
FEEALY . By 2 F— BRI X Dm L SVRE

T RSB AR O R e R BRI, U R EEAR BRI AR BRI g8 | o & — I B RE A 2 R
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D2TOMEEE —FERIICITZ S L NI WAL,
BRIDLZRZIZDVTIRARERZES L < ILEE
TEHLARILIZELTWEEHEDLH D
22 Y FAFT
SEDH  DEROKREEY - T2 ~— 2 W) BEERIFOSEL
EEDS  MZOABREL ZORKTEPRENED R YT -
EGRHE  BETHSEGRZIO R B B EEE  oh < BRDE
WERE T O—BEODERNT I SHEDITE
K1 AT4IEEOHE
1950 1960 1970 1980 1990 2000 2010 2020x
] Decision tree% B | [ L — V57 | [REHBHEFE | '
[e¥B| | BWREIRIT7IV7|
A
T
A [gH— b s—v |
Be
JTRARY T
Za-Snxvb7—sb——AF4—F5-—=>7
B|[ONA=EoeAMEORR | (99> 70y 1] [PCRO%H] (€ +5 /L |
E /Y7oy b
@ |r717\§?‘/7‘u~yl~‘
A

M2 ATIHEEOEBXIMORE

TR DFBLY | TR N AR R - 3%
DB « HHE - AT X DT ORI & RAetk
O EE2BIE L TRA<— MAWEE] ORBLO%
E.&<o7uay =y MRIKIFTHEITLTND
RILTH 5.

ATHgED S

NTHIREDBAFMIZEIE 1950 A HIRE > T
WS, ZORBIZa LY 2 —& —OMREDh
PRI R SR o (B12), 1980 4E48D
a2 —&—OmEmkeeibiz X > TANILEER
F2 3N L. 1990 4RI HAED N TR DA L
72 D BB O RHEER AL LTz,

DS S THRD & ol
EETAE, MRRSLE E woTeeT Y T AT
xf L DNA OfEfEMicHr 7 ay b
PCR . RNA DM TH D /o7 m vy b,
BN OB THI T AL T ry b
72 & OBEBOEBREAM 2R LTINS, Z
NEMUL LT, NTLAREIRIZT —Z X— 2%
~7 U T M UT, fliff 2435 72 OFH R

B, FHZHAE DR D Z iz k> THEES L
Bo N—RLRDHFRERIEHD Y. FNEh
IRHEEZE LTEY., L5, A DORERIZ OV T
DY) 22 BRI RK D720,

1. #EEHAIERETE (R 3)

AR EOBEI SR B LA RE
ERET DM TH D, T O E RS i
W 2 e 35 Z L T ANLARIT R R E RS
TWd, ZOXA 7OWWEEIL TEHMHY | &
THffiZe L) i/ s D, #0232l
EFIOVHEEITEMED S V. H LEE IR AT
FITHEMEDRH B &I TN,

1) #Hfid Y 2% (Supervised learning)

BEA DGR A2 LM & LCTHEIHA L. BV
I U e 2 B e B 5 Z L TRAOREHIZ
ST 5 Z LN TEBMFETARLHEHET L
PWETIHETHD Y, TREREMREE Y MC
RO ANERBICHEETDHZ LT, Al
OMITHEATHD AR NBEBRORIE» L& L1
LR AN T, RADANTHIET DD TH
%, BIZITEHERH T, BEIZMABRES>TND
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SIS
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(clustering)
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Medical Al and circulation

Michihiro Sakai*!, Keita Saku*?

*IDepartment of Clinical Anesthesia, Mie University Hospital, Tsu, Japan
*2Department of Therapeutic Regulation of Cardiovascular Homeostasis, Center for Disruptive
Cardiovascular Medicine, Kyushu University, Fukuoka, Japan

Medical artificial intelligence (Medical Al) is expected
to produce great results in modern medicine. The
strongest point of modern Al is a feature extraction
technology that exceeds the recognition capacity of
human in image, speech, motion capture, and big data.
Deep machine learning brought about the great
development of current Al since it has four unique
features (multi task, multi modal, supervised/
unsupervised/semi-supervised study modes, automatic

Keywords :

acquisition of hierarchical features). It is unknown
how to utilize medical Al in circulatory control
medicine. There are several theories about deep
machine learning (supervised, unsupervised, and
semi-supervised), and each of which has its unique
feature. In order to develop Al effectively in
medicine, it is necessary to understand the basic
theories and its advantage/disadvantages of deep

learning methods.

Medical A, Deep Learning, Circulatory regulation

(CircCont 39: 172~179, 2018)
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Difference between a fantasy at the ‘End-of-life’ and an emotional reaction of REM-sleep

using the 1/f-like spectral analysis of the heart rate variability and Balance index

Yukio Goto*!, Takashi Nakagawa*?, Kenji Shigemi*®

*Institute of International Medical Technology
*2Aichi Medical University, Japan
*3Fukui University of Medicine

The last moment of the end-of-life in ICU is almost
unconscious, thus any emotional discharge appearing
or not in this time has not been proved. Then, using
the non-linear heart rate variability that has made the
brain-heart transmission, it focused on the occurrence
or not of an emotional reaction in this moment
contracting with a normal REM-sleep dream. By a
small memory heart rate monitor and using 1/f-like
spectrum analysis method by 1 ms based on ‘the
theory of the comfort feeling by the 1/f sound
fluctuation in the natural world widely’, and the new
parameters of 4-balance indices, ie. As-Bal-T’,
‘SV-Bal-I’, ‘Hs-Bal-I' and ‘Ls-Bal-I" were calculated
every 5 minutes interval using a MemCalc System.
As the results, the patients immediately before cardiac

arrest showed the rise-up of the ‘Hs-Bal-I' as the
cardiac activity struggling until then and also showed a
sudden rise-up of As-Bal-I' as the emotional
parameter and exceed over the ‘SV-Bal-I'. There
was a little difference between the emotional dream
reaction during the normal REM sleep and the end of
life. That is, when the numerical level of ‘As-Bal-T’
was 0.5-1.5, it will be pleasant feeling, but this level
was in upper than 2.0, it will be with painful. In
conclusion, even if the patients were in unconscious,
they might be visualized various emotional worlds like
the dream phantasm immediately before death in the
end-of-life. Like this, the Balance indices are useful
parameters of fall down transmission system of
information from brain center to cardiac.

Keywords : HRV 1/f fluctuation, Balance index, Emotional reaction, End of life, REM-sleep

(CircCont 39: 180~-189, 2018)
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Emergency Surgical Removal of a Left Atrial Myxoma
in a Patient with Traumatic Subarachnoid Hemorrhage
after an Embolic Stroke

Gentaro Kato™, Shuji Shimizu™

Summary

Embolic stroke, one of the most critical
complications of a left atrial (LA) myxoma, may
result in the postponement of surgical removal of
LA myxoma. A 49-year-old man was diagnosed
with a small subarachnoid hemorrhage after he
collapsed. Magnetic resonance imaging revealed a
large cerebral infarction; therefore, echocardiography
was performed to detect intracardiac embolic
sources and a large LA tumor suggestive of an LA
myxoma was found. Emergency surgical removal
was successfully performed under cardiopulmonary
bypass within the first 24 h after the onset of the
embolic stroke. An early surgical removal may
reduce the incidence of further embolic events that
could otherwise occur while waiting for surgery.

Keywords: left atrial myxoma, emergency surgical
removal, cerebral embolism, intra-
cranial hemorrhage

Introduction

Left atrial (LA) myxoma is a benign primary
cardiac tumor often incidentally observed due to an
embolic event, such as stroke. The timing of its
surgical removal could therefore be largely influenced
by the conditions of the embolized organs.
Particularly, in patients with concurrent cerebral
lesions, the timing of the surgical removal remains
controversial’. Here we report the case of a 49-
year-old patient with an LA myxoma complicated
with a traumatic subarachnoid hemorrhage after an
embolic stroke. The myxoma was successfully
removed by open surgery within the first 24 h after
the onset of the embolic stroke.

Case

A 49-year-old man collapsed outside and was
transported to our hospital. Brain computed tomo-
graphy (CT) revealed a small hemorrhage in the
left parietal lobe (Fig. 1A), suggestive of a
traumatic subarachnoid hemorrhage. Laboratory
data on admission are shown in Table. Despite a
focal hemorrhage, he was drowsy after admission.
Brain magnetic resonance imaging revealed a large
cerebral infarction consistent with the perfusion
area of the right middle cerebral artery (Fig. 1B).
Although electrocardiogram on arrival showed
normal sinus rhythm, echocardiography was
performed to detect intracardiac embolic sources;
and a large LA tumor (7.0 cmx 1.5 cm) that extended
from the atrial septum to the left ventricle through
the mitral valve, suggestive of an LA myxoma, was
detected (Fig. 2A).

Since laboratory data showed no impediment to
perform open cardiac surgery, emergency open
surgery was performed under general anesthesia to
prevent further embolic events. Median sternotomy
was performed, and a cardiopulmonary bypass
(CPB) was established between the ascending
aorta and both the venae cavae. During cardio-
pulmonary bypass, the activated clotting time was
maintained around 400s. An aortic cross clamp
was placed and cardiac arrest was induced by
antegrade cardioplegia. Before aortic cross clam-
ping, we touched the heart as little as possible to
prevent further embolic events. Right lateral left
atriotomy was performed to expose the tumor.
Because of the attachment of the tumor to the
atrial septum around the oval fossa, it was resected
en bloc with the septal wall (Fig. 2B). A defect of

*1Department of Cardiovascular Surgery, Saiseikai Imabari Hospital, Ehime, Japan

*2Department of Cardiovascular Dynamics, National Cerebral and Cardiovascular Center, Osaka, Japan
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Figure 1
A: Brain computed tomography image showing a small subarachnoid hemorrhage, as indicated by

the arrow. B: Magnetic resonance image showing a cerebral infarction consistent with the perfusion

area of the right middle cerebral artery.

Table Laboratory data on admission

Blood tests

WBC 15,000 /4L
Hb 10.9 g/dL
Hct 32.8 %

PLT 250,000 /uL

Serum chemistry

AST 13 U/L
ALT 9 U/L
LDH 214 UL
CPK 38 U/L
TBil 0.3 mg/dL
BUN 13 mg/dL
Cr 0.46 mg/dL
Na 144 mEq/L
K 3.5 mEq/L
Cl 105 mEqg/L
CRP 1.73 mg/dL

HbAlc 6.0 %
Coagulation tests

PT-INR 1.06
APTT 29.4 sec

WBC, white blood cell; Hb, hemoglobin; Hct,
hematocrit; PLT, platelet; AST, aspartate
aminotransferase; ALT, alanine aminotransferase;
LDH, lactate dehydrogenase; CPK, creatine
phosphokinase; T.Bil, total bilirubin; BUN, blood
urea nitrogen; Cr, creatinine; Na, sodium; K,
potassium; Cl, chlorine; CRP, C-reactive protein;
HBA1lc, hemoglobin Alc; PT-INR, prothrombin
time-international normalized ratio; APTT,
activated partial thromboplastin time.

the resected septal wall was closed with a
pericardium patch. Weaning from CPB and chest
closure were uneventful.

Brain CT immediately after the surgery
demonstrated no further cerebral hemorrhage.

Because of a possible emergency craniotomy, the
patient was sedated with mechanical ventilation for
3 days. His postoperative course after extubation
was uneventful and he was discharged after 21 days
without neurological complications.

Discussion

Although embolic stroke is one of the most
critical complications in patients with LA myxomas,
the timing of surgical removal of the myxoma,
particularly in patients with concurrent cerebral
lesions remains under discussion. Hemorrhagic
transformation usually occurs 2-14 days after the
onset of cerebral infarction?; therefore, some
surgeons recommend open surgical removal after a
waiting period of 4 weeks?. However, further
embolic events may occur during this waiting period
and so others recommend an early surgical removal
of the myxoma possibly within 24 h of the onset of
cerebral infarction without hemorrhagic trans-
formation ¥. In the present case, we were able to
obtain the definite diagnosis within 24 h of the onset
of cerebral infarction. Therefore, we performed an
emergency surgical removal as further embolic
might cause brain damage.
Yamamoto et al. reported a case in which a
subemergency surgery was required because of
frequent episodes of cerebral infarction during the
waiting period”. Thus, we recommend an early
surgical removal if possible. An early diagnosis of
LA myxoma is essential to perform a surgical
removal within the first 24 h after the onset of
embolic stroke. Because echocardiography plays a
crucial role in the diagnosis of LA myxoma, it
should be used as soon as possible, whether or not a
patient with cerebral infarction has atrial fibrillation.

Intracranial hemorrhage may also be a large risk
factor for intraoperative recurrent hemorrhage. The

events serious



192

TEEREIME %5 39% K35 (2018)

Figure 2
A: Transthoracic echocardiography showing a left atrial tumor (7.0 cm X 1.5 cm) indicated by the arrow,

which was found attached to the atrial septum and extended from the left atrium (LA) to the left ventricle

(LV) through the mitral valve (MV), suggestive of an LA myxoma. Ao denotes aorta. B: A fragile tumor (8.0
cm X 3.5 cm), as indicated by the arrow, was resected en bloc with the atrial septal wall.

European Society of Cardiology’s Guidelines for the
management of infective endocarditis recommend
postponing the surgery for at least 1 month (class I
level C in the 2009 guideline ® and class IIa level B
in the 2015 guideline ”) in patients with intracranial
hemorrhage. However, specifically for cases of LA
myxoma, several surgeons have reported successful
surgical removal in patients with intracranial
hemorrhage. Katz et al. reported surgical removal
2 weeks after the onset of multiple hemorrhagic
cerebral infarction®, whereas Yamamoto et al.
performed surgical resection of LA myxoma 10 days
after the hemorrhagic cerebral infarction®.
Because medication is hardly effective for LA
myxomas, surgical removal is the only way to avoid
further embolic events. In the present case, we
decided to perform an emergency surgical removal
to prevent further embolic events because the
patient’s intracranial hemorrhage was very small.

In cases of LA myxoma with concurrent cerebral
lesions, the optimal time for surgical removal may
be limited to the first 24 h after the onset of
cerebral embolism.  Echocardiography may be
essential to detect intracardiac embolic sources
even when an electrocardiogram demonstrates
normal sinus rhythm. Although further large-scale
studies may be necessary to evaluate the optimal
timing for the surgical removal of LA myxomas with
concurrent cerebral lesions, we believe that early
surgical removal reduces the risk of further embolic
events during the waiting period.
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FEESELR, WEWEEENZS LIexTk ez
A, HDLLTHBRIZENTIF>T<NE L,
W DBLETRKIZT T, MR D 12D O R
EiXicEDT., FOEE 10 HMEETEENT
LEVWE LT,

ABRIZEEY -3 "HCTLk, HATIZZL v
FRMDEHERFERER DY ETH, HFXT
IR OERE RS, BRFE -5 T3 X
BHENEBLUTE R EFZITF>ZY L TWEL
oo WFETHELEZ L TEIIRLEEFZSTLE
ML EHRITHT 2 BARE X OFEGIOENE L
EhoTRELE L, ZRENRNE Z AHEN
LZADHDEIFRNETR, ERTH DR ER
ZR KA TMHT LT RND D ETIED
FEIZ, T/ BAORIRABETE W5 AT
HARIZCEERSSN D07t BNnE L, £,
FEIETFREERIC N2 NIVTHWBEIRRH . 1
VN PRER S R, A0 FEFER D
HHAAMRITT N, 2R EERIZTIT 2N
RE L —HbHVELE, SHOHADE
WA E XL &, HRTO DX O ER
ZWOANTOLS AERZH 0D LB ER
WE L7z,

p: ey

REOHTIZUCDIZETL O S BP9 L,
Ehl & U TENT W2 1% DR ST Lo
DD, FiES LNAGEE AW, sy, iR
BIERY E L, £, FIKLIETTHRIBIHE X
el & T THOREFRIETHRS Z ENRTE,
FEIFES LWEHWHOFEE - Te h F X HET LR,
SEDHZRT, I FEOHE BELLIITDHHLAA
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—X B M -

I

B ME ILERIZ R T DT ER 7V Y OR 5
VB AR

Perkins GD, Ji C, Deakin CD, et al: A rando-
mized trial of epinephrine in out-of-hospital
cardiac arrest. N Engl ] Med 2018; 379: 711-21.

TERTZY IMEIRERIC B R pEr b
ZDAREMRD D EEX BENDE T, MEILED
BRIVAIVEEDDIEVIERGH D, BT, L
Jili B 2B v T F B B O IR I 2 B TR X
DHREME DI SN TV D, FH BIX. Beslhoos
IHSERNT AT D 0 g Ehoo R 7 ) L5
OREMNEERAMERFT B DIiT, ik E
BRI ERMET VX At i B
(PARAMEDIC2) % %/ L7z

2014 4 12 A5 2017 4210 H £ Tz, EED
R 5 % DR R 1S kAT L E 2 AT L
TeBesheME IERER] 8,014 ] (2B 7 U U H#E:4,015
B, 7 REE 3,999 H) ZRHEE Uiz, R
16 FRIGOIER., 7F 7 4 TF L —hlRIc kB
s ERI R B Lz, m 7Y 1 [
1Img) ¥ 72137 5 v R CEBAEK) 1% 3~5 4k
THARE 71X B BN S Uiz, Besh COATB L
TIERIOESIX, X7V U 363%THY 7
Z YR 1L.7%ix L CTHEIZRE» > . RERIC
Wk SNTIEGNT BRI D AR DL, =27
U UBE50.8%CTH V7T EREE 30.7%ICk LA
IR o7, 30 HEOEFERIX, 75 Rt 2.4%
W LR 7Y VB 3.2% i - Tz (i
ERiA v X 1.39. 95% Confidence Interval: CI
1.06~1.82, P=0.02), —J7. BBElF & THkREM)
WRIFICAERFE L TOIEF O A&IX. —Ex7Y
VEE22%, TIBREE 1.9%E HREEIX R T
(] 1.18, 0.86~1.61), rHiJE DR E D35
STIEFOEISX. 7T v REE 17.8%ICHA_R T
37V VREBLO%RERICE P T, 3 » HHOD
AR - RN T RIIM R CH BT R o T,

FEHEHIX, ¥R TV T 30 HBEOAESE
ERERTBZ LIIREINTEN, EE O
M2 U BB RS o Tz, MR
BRI AEFER O RIZFRD SN0 o T LG
)72,

BEEELA2BEIZRBIT S WELA2ARS
HOFPHURHET & L TOESEBRERHEDRED
ARt

Hitsumoto T: Efficacy of the reactive oxygen
metabolite test as a predictor of initial heart

failure hospitalization in elderly patients with
chronic heart failure. Cardiol Res 2018; 9:
153-60.

75 M 8 3% A PE W (d-ROMs: delivative of
Reactive Oxygen Metabolites) ¥ A8 1%, FiPE Dfglt
ANV A=—h— L LTS RH Lk
HHTH D2, BEoreBEOFHINFLE LT
DA OHMAMEIZBET 28T — X137,
FELIX mHEEOAEERE TOPRLALA
BRvaED PRI T & L ToH d-ROMs HAEDHH
PA TR DT, Bl & ERERTE 21T 5 Tz,

AREABEE D72 N RIS DA 4 B 428 iE
B (53¢ - 108 i, Ak - 320 i, SEHJ4ER - 75+
7 %) Bt & Uz, d-ROMs R fili o rpr sl (303
Carratelli Units : CARRU) ) iz 35%, &% 2 Bt
(L # : 1K d-ROMs fERE. H Bf : ¥ d-ROMs fii
BT T DALYRI AR PHIR & LT
d-ROMs e 0F A2~ Tz, 88.1 » H Ofti#
BIZWIR Iz, 58 51 (LB 17 5, H B 41 451, P<<0.001)
DAL TARE LT, &4 5 Cox HERaoHr O
ROHBIILEEL Y DOAREARRY X7 BHRIC
ol (N — RHe: 2.35, 95% CI: 1.37~4.43;
P<0.01), ®jz. BNP&A#E (<200 pg/ml) @ L#f
L% L. BNP i (>200 pg/ml) @ H FED L
ANEABREY A7 EF Ul (AN — Rk 9.18,
95% CI: 4.78~22.94; P<0.001),

RO R 2 BFITRBR W T, d-ROMs i34 =]
ODARBABEHRBEDO PRINT- & 7225 2 LA R E
Nz, BITEHLIX. DALABEOTPHRINT-L L
T. d-ROMs M#fE & BNP OB SHMMA L v &
hThHD Lt Tz,

EPBRBEEZTTORWHERKFEBEICNT S
a—X Ky —74 v R gk

Bally L, Thabit H, Hartnell S, et al.: Closed-
loop insulin delivery for glycemic control in
noncritical care. N Engl J Med 2018; 379:
547-56.

— BRI A B iR OB TR B EIT BN T, HESE
ShAMBEEHEEERT S Z SIxEERT &
BEN, 70 —X KA —F A2 R U EiR Gy
AT 5 (N 13 1 B0 RS B oI = > b
0= ZREIREDI LV FT U ANRERE
hoobb, FHHIX, £HhBEEZITTHEN
(— IR AR D) 2 BERERIE B FITB N TH.
r7a—X KA —7A v A EEIZMEE=2 Y b
0— )L EWEIRDINE S ERE Lz,

2016 £ 8 A5 2017 12 HE TITAA A LK
EDO—BIEHIT ABER DA > AV Rk A2 g
LT DA 2 BUBERIE A 136 Blaxtg b Uiz,
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¥ ra—2e=%—(CGM) i Lz/r n
— R RV —FPRERE(T0 B) L/EHKDA R >
BN EEIRE & AT L 7o kHIEEE (66 1) @ 2 iz fE
Wik 221 72, 7 v — X KA — 7366
BRI ZENRETOA VA Vit & NRSES
LTz MBI ENE TONRELME L. B
CUIBFHE 12 IS W MU B 2 T Uz, HE
ALAT TE E IR A 28 HEERE P N (100~180 mgy/dl)
ThHoFHOEE L LBk £ T UxE 15 HIE)
BERHA L.

MLBERE S BAEE PN CTd - TR OB S 1X. &
BREICHARTI/ e —X "L —7HTHRICE P
572 (41.5%£16.9% vs. 65.8116.8%. FEfzE 24.3
+29 BA1 2 b, 95%CI: 18.6-30.0%. P<0.001),
SES MBI, SRS R T/ B =X KA —7
T RITED > 72 (188143 mg/dl vs. 154£29
mg/dl, FERIZE 3516 mg/dl, 95%CI: 23~47 mg/dl,
P<0.001) . A AS H A H P % 48 % fe ke O
BliE, BB HERT7 e —X KA —7HTHE
IR o 17 (49.5122.8% vs. 23.6 £16.6%, FERH
7% 259134 B A 2 b, 95%Cl: 19.2~32.7%. P<
0.001), —7J5. fEIEE (54 mg/dl i) DOFpfEF R
RL—HDA VAV ViR HE (hyfl : 44.4 U vs.
40.2 U) [T HEMIZE 1372 0> o Te o BIEARIIIES 7 b —
¥ AL BIEAIMLPHIRD S igroTz,

FE O, ERERIRE 2TV 2 BB IRR
ABEREFIZBWT, Jua—XRKLVv—7A A v
Frgi e GRS ) R 7 ZHhn &3, fesk
BRI ARTE 2y bu— 2T 5 L i
e, Lo, Zu—XRKLr—SA LAY v
Filoe £ G- 0E OB PR AITIZ M IT 2 72 0 Bl R
FTREERMNOTE, aRMNRERRBETSIER
DRRFED T LA X 2o

(FE B R 2R S Bt B I R 5 b 5 1k 20 B
JINAdR)

II

ReDS (remote dielectric sensing) iZ X 3 fifik453
BEEEBTFMOZLEORIE—LALBEB LT
FELALBE BT DRI EERRRY ERE L
DIHEE

Amir O, Azzam ZS, Gaspar T, Faranesh-
Abboud S, Andria N, Burkhoff D, Abbo A,
Abraham WT. Validation of remote dielectric
sensing (ReDS™) technology for quantification
of lung fluid status: Comparison to high
resolution chest computed tomography in

patients with and without acute heart failure.
Int J Cardiol 2016; 221: 841-6.

DA RE OEBITEBNT, ik EORIE

BT ORBICERATH Y., HWYRMAITEY
HABEORBENRHG TE 5, FHH S IZIMHMOH
EBUATMTDZ Lic kv, HiksE2IHZER
IZERAET 5 ReDS (remote dielectric sensing) %
BH3E U7z AWFZETIE ReDS THERE LTz ik &
M FE s (CT) 2 HHEE LT fE & LIk UK
JEMGEERTT o Tz,

19 AOLARLEEEDZWEE L. 17 Aoat:
JERBE PR L DR 36 ADEEHETHRE Lz, CT
TR ol ZEIic & v ks &2FHIL iz,
ReDS XM D 5 S B ARE B es T i
SNTEY, =T T 7 NARA ML HilE A
EH LIk BOFHUINAEET. CT Mkfkic
HEZEIT- T,

36 N 5 NDBFITNEREE ML BRI LT,
FHHlE ik 81X CT Ti 34.91£9.6% (CE¥
T REUREfR ) . ReDS Tl 33.81£9.2%Tdh » 7z, #
WAHIBEMR ST 0.9 T, IR OMEX1Z 0.94. G)
FiX 3.15% Cdh -7z, ReDS & CT Dffakt7£1% 3.75
+£22%Tdh o7z, ReDS 1% CT L[FEIBRIZOALE
HTIRIELAR2BE TR U THRITE Wik
%7 L7z (ReDS : 39.8% vs. 27.3 %. CT : 40.7 vs.
28.7 %)

## 51% ReDS THIE L7z fitiZks381% CT iz &
HIEE BV ZR L. DAEE OFHEITHH
ThDLiEmOT T, £, FH 51X ReDS 2 H
WEERT=X ) I X B 0L THABRM
ilsh R fat4 5 BRI 2 Bl L T 5,

DALEFIZBITS PAPi (Pulmonary Artery
Pulsatility Index) DT ~DEE —ESCAPE &
BRoOTF—& AW TcRE

Kochav SM, Flores R]. Truby LK, Topkara VK.
Prognostic Impact of Pulmonary Artery
Pulsatility Index (PAPi) in Patients With
Advanced Heart Failure: Insights From the
ESCAPE Trial. J Cardiac Fail 2018; 24: 453-9.

B ORI BEOALRITBIT D5 L P8
BERTTHD DD, ZOFMIINEETH S,
WAL il B IR IR E & A7 55 E TRR L 7z PAPI
(Pulmonary Artery Pulsatility Index) i34 OihE [
FEEFHMOT SENTIFE L LTHE SN, O
REBEOTHRERMT Z0TIH SRS T
W2, A% Cix ESCAPE ik DO F — & % Hn
T, PAPI & M8 S AT I X 2 A7 O RE R A &
ORE, Pl & OB A REE LTz,

ESCAPE #5% 433 AOHFITR—ZF A4 DA
T =T LBE ARG SN2 190 AT
— X ZMWiz, PAPi, AEIE (RAP). liB)REEA
JE(PCWP), 4% 1 [fEFEMRE (RVSWD) % 4T
L7z
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PAPi D efliix 2.35(1.47~3.50) TH - 7z,
1.73.3.00 &5 > b A 74l & L PAPi D% 3 #EiC
S TTHRMT Utz PAPL IZSEERIRIE. Mk, KASEE
fE 72 & OEFRIER & X < MBI L7z, RAP. PCWP
LWFHEA L. RVSWI LHHEA L7z, PAPiIZ 6 % H
TORCEZIZABGEOMI. L FRINT-TH Y.,
o D FEREFR I T 5 RAP. RAP/PCWP %
RVSWI i3 B 28 7ein o e,

FHH OIX PAPL I OBERED BN TR TH V.

{& PAPi iZ RAP. PCWP @ L5 LB L,
BEOPRYAUNAL72D LiEawmOT .

INNEE

DIRFE N ORIEN DRI T IR T —T
NLER Y ¥ > MERSA (REDUCE LAP-HF
D) 25 —AH A 2 AL T 1 6F FR L3 BR

Feldman T, Mauri L, Kahwash R, Litwin S,
Ricciardi MJ, van der Harst P, Penicka M, Fail
PS, Kaye DM, Petrie MC, Basuray A, Hummel
SL, Forde-McLean R, Nielsen CD, Lilly S,
Massaro JM, Burkhoff D, Shah SJ, REDUCE

LAP-HF I Investigators and Study Coordinators.

Transcatheter Interatrial Shunt Device for the
Treatment of Heart Failure With Preserved
Ejection Fraction (REDUCE LAP-HF 1
[Reduce Elevated Left Atrial Pressure in
Patients With Heart Failure]): A Phase 2,
Randomized, Sham-Controlled Trial. Circulation
2018; 137; 364-75.

DUHERE DR Tz N Tz A4 (HFpEF) 13 HE3RAS
2LEEL, EFEO LR, 5 ol X AWK
A% D, FEHELIIRD T —F NN OGER
2y v v NeERT DT AL AT L. JEEE
ZALIEE R —REORRABR T, SEBIR OBk
BLAE (PCWP) @ _LFMEIRIRAZH D Z L amL
Teo AWFZETIE. 5 N2 AL T4 0t I8 Heie
RBR 21T - T,

ZEEER % 40% 2L E.> HFpEF B %54 & L.

K(EBLOIT—11 v XTELIEHDOEIKRBRE 1T
STe U v MERRRT & 1 7 ARICEB A A O
BT =T NMREEITOIER LTz,
44A@$%@5%EW%hHMLtzzkgw
BT —=FAROER Y ¥ v MMER 270,
A%ﬂ%ﬁkbtolaﬂﬁwﬁmfiﬁ%ﬁ@
TERBIRE CII AR EZRDBRP o To, BB
Tﬁé%ﬁﬁﬁ%ﬁ&&bfﬁﬁtl@WP@ﬁ
T (p=0.028), HAHEFRHTIZIARFHET
3.516.4 mmHg CE¥) e R KR L, SRR
T 0.5£5.0 mmHg &R L7z, iz + > b
VERRATIC B LT S E 4 2l o Te,
#5103 HFpEF H3#Ficahd 2 b ER >
¥ ¥ MERRMIZESE O PCWP 2K FE&5 &

filfam o, AR PRGERRICONTIZS 572
D kZEZ ke L T\ D
(Ijﬁﬁﬁﬁﬁ%t/ﬂ—ﬁF@ I
[EPALEZERLEN)

III

B2 PRI ORI X R 2 B 22T 5
FRERIR ST & DBEL%

Ardell JL, Nier H, Hammer M, et al: Defining
the neural fulcrum for chronic vagus nerve
stimulation: Implications for integrated cardiac
control. J Physiol 2017; 595: 6887-903.

24 7 FRE R (VNS) 1B M AN AT k3 2 3T
LWEHE L LTRAFESR TR Y, @iz LT
VIRERE TR VI & 72 > TV D, VNS Tl vl
DR LI DEE DR S LD SR ORIHIT
BRI AR O ) 2 ) S5 DITH LT @
I E BT OB L THIic e 5, A
W2e D BRNZIENEPH T VNS ORIl T A —X
AL T, DEFIE D 72 b DiE 72 il 7 v
Na—nNBIRETEZLTHD, EFHA XD
AR 2R AR I I SRR FE A 2 AR, i
BN R Lz T EleE ] (n=8) L Z iz L
7o TERFIBCE) (n=8) THEBREIT -7z, HIEJH Ik
X 2~20 Hz, J#EHRIZ 0~3.5 mA, HlE L
ZIEIE 130~750 ps DFPH T~ BARD [0
fElciE ] IcRW T, [REHREHEE D VNS Tidsk
D ORI X v BN U, RE R
HWMESED &, ROMERTEL & 20 BT DR R
NT U AL, DHEOZEAL LR AR S S 238
BIANk, IHIC. BIWEREEMS TS LM
BUIME T LT, B DS e Az
R DB 27k LTz 2N, DA _E5F R 1T BER
L. DMABOK T O iRes Uiz, BRI
LNDOIHBOT Vo IFT vy VEMREER T3
(mFZ 7V )., BHEWFE(A N rr—)1),
funny channel FHSESE (4 N7 F V) % 258
L T%. VNS iZhHF 2 A8 DN ST H £ A4k
Lotz LN - T, VNSIZZ S DisEdsE
LOBHABAREL B X bivie, T, HIBER—
R ENT 6T 2 AR E 2 3ot 7 | > b
LD ET, DARLITHT S VNS WEHEDEIK
R THW LN R R T A —& ZRE L TH
% &, NECTAR-HF (MEE Fim Rk <H v .
OB E OB CThH -T2 EZ BND,
INOVATE-HF 1758 AR R i BOR Bz /Y L,
DHABEADINS VEE TORTH -7 &,
ANTHEM-HF (X b i b JH iR ol s My L.
PR IR S A 38 KON i 3ok A AR 52 0 I D S T
B HE X IBRBIGEP -T2 Z ERHHIE
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B L. A XEE NTORIMET— R
BT KT 2 MABIRE DN, IEH EOARE2TO
DHEIRE DENWEEH L TORETH D). At
ZEDFE D B 18P VNS 12 330 T I3k R i 54
KPR ORI FH OVERBPR TN TND Z LA
I LTz,

RYMERSERILIZBIT SV = 4W L ME
ET: REAR OPE

Hildebrandt DA, Irwin ED, Cates AW, et al:
Regulation of renin secretion and arterial
pressure during prolonged baroreflex acti-

vation: influence of salt intake. Hypertension
2014; 64: 604-9.

PP 1) 73 SE B AR E B S 0D B SR 1 X AR R Ao i
B L IMEORRIRRME RA2ESR I L, Wit
PRI ERE TR 2R L LTRE ST
5. ZOX S R EMERSHEELOBIZ. B/
ORI 2 MEFRFA L D X 5122163 5 2035
LNTWRW, ZZT, 6 EDA X% AN TEI Ik
TR B A 8 ORI S e 1 % ffGA A, R (LS) . TR
(NS). & HS) o&HEAN (5. 40, 450 mmol/day)
AT, ML =i, 2o x 7)) iR
WG 2 588 %, RS 2T L TRyt iR
RE L. 7 HE O SHEMEALIRRE & THlg U e, xt
RAETIX LS. NS O AR H R 25
Wbz ot HS oK AMINTEE 9+
2 mmHg 721} FR- S ¥, MEL = 3Pk LS.
NS, HS T2.01%+0.23, 0.93£0.20, 0.01£0.01 ng/
ml/hr THY. SEARE & WHBEZR LT3,
Mg NZER T U VREIZEIL Lot B
S & i BRIk, X LS, NS,
HS T19+1, 2242, 213 mmHg & F L. IM4E/
NTEXRT7Y EEIX LS, NS, HS T 85.8%£8 H»
5 52%7.9517 H 5 75+7,93%+5 A2 5 58+5 pg/ml
NEE TR L. LU, EXFZEEEL
FIRRETH ML = iR (b8, R AN
WZxPg B IMEO _ESE & ML = 2 i o AE
DB Lotz DL EORERIZ, TERESEMEAL
IZ & AR EARIEE OMENL, MEZK T3
HODOL = i EEILS RS, £, BREAN
T 5L = U iEEDIREIC O E R 5 2N
LBRLTWD, LEBno T, ERHEHALIZES
5 MFEAR R IXBHEER &3 TH5 L E X 5.

M FE SR AR R R B 1T 33 1) 2 B IR AR AT A IR 1T B
IZ4#%: SPYRAL HTN-ON MED #2#3F 5
v E BMMERBRD 6 v A TOHRM: L RAeEORER
Kandzari DE, Bohm M, Mahfoud F, et al: on
behalf of the SPYRAL HTN-ON MED trial
investigators: Effects of renal denervation on
blood pressure in the presence of antihyper-
tensive drugs: 6-month efficacy and safety
results from the SPYRAL HTN-ON MED

proof-of-concept randomised trial.
2018; 391: 2346-55.

Lancet

AW ZE VLB bR piig O whik & 2 i % B 5
RABRZHIZBW TR LE. AR IZ
international . randomised. single-blind. sham-
control DK TH D, 2015 F7 H 22 Hh 5
2017 4£ 6 H 14 HORIZAZ ) —=v 7 Eh i
F0 5L, PEHIME 150~180 mmHg. HEIRH
ML 90 mmHg BA_E., 24 R REIBUHEIILEAS 140~
180 mmHg T, 1~3 RO L3 % 6 LR
AL TV EBEITH LT, BB % 72135 5
i 247 - To. B p#t1% SPYRAL HTN-OFF MED
trial 2 U<, BEIREG R OB LT L
Tro RIFCBLUEEE DS A X A WAIZEAT 2 HIRIZ
B lehote, BEINTWDREIEHOE (FIR
#, Ca F+ R/VPHHESE, ACE-1 £7/21% ARB. 8
WWHE 4 DDr T AL L O ICHBRAEIXRP -
oo BRALDA > F v 7 ZIZBRBERE 0.78 (95% CI:
0.70~0.85). 6 % H OIF T 0.64(95% CI: 0.54~
0.74) TH Y., BRILIZFE TH oo HARBED
50%% H% & LT hHARMED BEEITH 60% T, I
R CEBREHTRE IESLDN Tz, BRI
6 » HTD 24 ReRPGHEIH B QLRI L H oD
241X —7.0 mmHg(Cl: —12.0~—2.1 mmHg. P
= 0.0059) % (*—4.3 mmHg (CI: —7.8~—0.8 mmHg.
P =0.0174) TH v . iR & R THRERET
T UTc, BERARE 3 % H ORf S TiX e o 1fi
JFAR NI HRZEIZ R o T, HkicBEE L FE
HRIRDP o T, AFZEORETFIE. MG MR MLE
T2 5RD5KMEEZBRIFLTDHHDOT
BB, B, AT A Kbue=v 72 X585
ZZIF T3,

(FESTAE BRI ZE Y o & — G BREhAE 481K

JITH - #0
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Management of heart failure.

W oX # ot
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SO /2016 4E (A4 6,500 F1+5i)
ISBN 978-4-8306-1962-5

D & BT TH B, WTHBOENEL
RIEBIILH B 25, ., B THAHE
JEBATNZ 2D L BB Z OB E ZMfioT . R
BLEhz Tdicinin 35,

WRE 3 DA DS TV THEFIAIZVEY
ThHD. XKL ANOERBOEY DEEIA
DOERLE NN L T, BHTEDZ &R
HRZ2DED, Pl LEBITENNZNDT,
INHEMMEL TRESAER>TVD, £
L THEMABIEIZGRFAH OZ L &2Mms 7
T2 v L, EERER RO Je A1 i 3 &
DIFH, FIRFEOVEMBTZBEARL LS LHK
BHLTROLND, R Lz, bl LED
K5 18 R R R 2 ke e IR BR AR R & B N Rl
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PRI ZFT7T LT,

AL, IHEREBAROBIHICEED B EMIT A
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OREFHOWFEZHEMLTH L S5 DITHESN

AR, T LADI LE bERARHESRE.

PRI DEMIZ D RWTRIL D, T D4
HLEZRETHS.

Jb BLR AR BR AR N B 22 DJE X TLBER DS A
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BHLTETHLREMEZTZOT, bz LY
DHENEARI DO 6 FEH DOERT 2 Nic 7L ¥ b
LT @b L ook, DL dhLnigng,
EBROBIFRICT SIKIEHTE AT, | &n
TN OB LY FTOL S ITHAL TS ZDF]
JRENZIZZ 50 o T, YERBIE S EA THWZD
e, BPH5AZNRELLXS T LK. | oL
LD TUHFETH o T,

iz TS I ED 2 @ a BRHER FreEcset) )
DOEIFBNITH D, b LELEWARIET
DRI E OETRE, RIS AR O JFEE,
B SIlpBsE, XYLy 3 SRR EEEHTH b
NATHE L OEREFZ ZUEED»YL3<
B TE B NIIHRLE LS T e, KELET
HESTEN, BE~OREREUETDHZ LT
TR, B oMz MET 52 &89 oMithoA
EOHRBOIXTHDZ LEBRFALTND,
7 TV, Gz nBER e, BiEEs
I TCREPDIP—EBRRZZ ANV <= Eid—]1 b
BN T3S, BRENFOZ L < Hit. x5
AEMFEIE L TWD 5 L LT TR Ot R

X BRI 2 BUER B E 0 720 O TE BRI FEAR
LB, br 350 LS RAIZ, BHFRE
CEHEMEAPLLSHHIND LZATDH
B, BIRRE, BHEBED AL T < — L & LTIEEAE
K BLG & HE R BRI A i (eGFR) < H WL
RV, ZOEEGGERTT N U ARE. RIZ
% J£ . L-FABP (liver-type fatty acid-binding
protein) 72 ¥ OF AL D TRB SN, EHT 4
AR ORESLHMNHMEE NSOy 77 LV A
THOINDHLBEOEEMZD - LHX THRR
T enE KA I ¥ b,

HSLEL L THY, EBEEERZZRATHS L
TALBHDBN, MERDPYRLTL, BANTH
ORI DBE S ADHRBICT SHEIED X 5 iTEN
TWd, TITHHAROH L TEE S A DHRE
BRI RDBRTH S,

(B ERER A E MR 70 M N R B HR2E
KAL)
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BRdari v
U7V A PV RATA
KB W
XL HiC JEMTNC 330 B Wi SO DR & LT S

R 3510C. AFHIF B T B 0
1 L% 2 ab T AR DA H 3 E L b o)
7585 15, IBIFEL RO th 2 R LRV OAEL
RTHD. 2006 FEFOKREDT— & T, itk 30

H LA O MR HIFE R, Bt 72 i TRIVE,

FERDE 3NUTDIEDHFER RSN TS Vo Jafli
W TR WA L7 WER & U TR £

mPLBEY A7 O EARERICHD EEDbNLS.

FRCTERAE Y A2 1B L TR, KRER#2 (ASA)

DF —ZITBNT 2009 45 & 2014 2 [Lilg 5 &

ASA physical statusIl £7Z21XIVONA Y A7 &S
N DIEFNIAIERI D 51%0> 5 65%ITHIN LT
TWBHEIRENTNWSE Y, [INA U R7] i
BNE 45K, FRNHAPHEORER b EL 2D Y,
BRIERIN B A OHETH > TH ABRMIR OTER
BHOEINC DR 5 Z LAREINTRY .,
BT B B R E 1T & - Ttk & DHE Z2 1
HEGLHIZEEREBE TH D, MiBAHHEDTS
IR ORER B H- LTS L3 TEY
SO M S AT 5 LT, EERIMFEEZMHIE L
FHLR R A DR D LA R A DHIE 2 IR S & 5 5
NHLEETHD LWL D, MkEREROTZD
WX EZ TR < DA E (CO) 2R DENEH
WCHDHEEINDMN. ASADHA KT A4 2B
TR E R MR I N D R HE=4 U
YZLELTAREN TS OO, CO HIEIFAT
LRI THRNT, ZoffeLTT. &
N E T CO RIE DORUER R FRRE & SN TX 7 iH)
WA 7 —F VD5, BOFREDBLER E D HEIELH
TOMFRIZBNT, ZOHMESEMPIN T
e VHERH D, EHEICRY . K IRBE M TE)
BE=X—THDHEIL A T7r—FTFv I VR
TAL(Z RT =T 4 794 2 ) LR AE
DT =72 ERFE L, FHCEERER T X
NdE5C7e-oTE R, REFEBNTHEE=X—
DER L4z, bz Xk Bt EAER 2RI
L 7= stroke volume variation (SVV) <2 pulse
pressure variation (PPV) &\ 7z B Hak A3

N3 k5> T& e, BEHRIEELX.
THEA SN TE POLEIRIE, 2SRRI 22
E OIS L SN ofR L L
THITHDENREL L DR TRENTNDS Y,
H RIS R B R B T I asiEsME T 5%
. Wb B “gray zone” 72 K ORESIZH D H D
O, BIEHEFOEHICBONCEHEETHHAENT
Wb, TADOFEIZBNTD., AFiTBITF 5 1%2
Bmfr#EE=%—OfARIEBHODOLIL
WML THRICRETH-L (1),

ZOX S ICAMMIEREHO RN LR - TE
TWA KR EMTHREE =% —Th D2, AHHE
NESFBELBNEVIIRTIER . £ < BEIR
WD T —F NVEBEHLELT D0, MES
BRI & OB BHENSTET D RN H D W,
Ee, BT —TNEEOFFEEEHLBFHEIC S TR
WP, EREHEFICL >TIIRIPDA N
IR 0ED, RIFTIX 2015 EX Y HHTHE L
Rtz Z VT A N ATFLA( RT—=XF4(4 7
YA oo 2 )ik, ZOMEEZRRL 5 5 ERiE
OMFHEE=HF —TH Db, 7V THVA M AT
LIRTHE LR IcHA DT = — 2 EETH L
T, ERENOEREMICIE. CO. SVV RRED
MATB TR DG AW EE & 72 5 (K 2a) . AFE T
127 V7Y% A N RAF AR, BiR~DILHIT
ONWTHIT B,

A. 2 VTV A DU AT AT & B ATERRHIE R

ZUTHA MU RTFAT, FRICEETD T2 v
H=I7%HLTRY) 2—2b7 70 THEBLN
T4 VA F vy MBI X VA LN B IEEIRILIE %
&Iz, BT 5 EVIO0 E=X— (= KU—X
SA4 7% A v 24 (K 2b) iz & v _EB#EikE %
R LT, I IE, — R E (SV).
CO. SVV 72 ¥ oIt B REFRREE DRIE 21T 5 FH
T&E5, WlEEfit LTz, ORYV2—1rF
VTR X AHREIRIEOHIE (B 3a) . @7 1 UF
Fr LRI MERORELHE XYV 7
L— 3> (E 3b) . OfREIRIMIENRIE L 0 _FiisE)
IRILE B I % PR, @OBRIEMATIc X CO

NN NG L= 2R RID
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b
=) )
$EEDIR
FRONKFEHER FRONI T ST
EBRONERE—ECTHLICHT7EERE]| |,
TLFRESS 7V
(FAHZHR)
mE
T4 A F IR (b)
K3 2Y7HA S RTLICEAMESE
(@) RV 2a—27 70 FHRICEAIEHMEOHAE. (b)) 741 VA F v VEIC L BIMERORIE L HE)
Fr UL —yay [EgRM : = RU—X5 10 794 =2 2]
£1 JVTHA M ORTALIZEZDAHEAOEREMEICET S2HE
Reference " - " Bias SD Percentage
0 J=¢) =54 —
HHE A R Method MRSEE | BEE | T M (L/min) | (I/min) | error(%)
Stover 2009 PAC ICU i3 10 80 0.23 1.05 29
Bogert 2010 PAC ICU f## 25 25 0.44 0.81 29
Broch 2012 PiCCO ET A 40 80 -0.2 0.6 24
Chen 2012 TEE ICU f## 25 66 0.88 0.86 37
Fischer 2012 PiCCO O A 44 120 0.02 1.2 50
Monnet 2012 PiCCO ICU i3 38 76 0.4 2.0 57
Ameloot | 2013 PiCCO ICU ## 45 135 0.4 1.16 36
Bubenek= | -4 PAC LIEFR | 28 47 0.05 1.05 39
Turconi
Fischer 2013 PiCCO O AR 37 74 0.21 1.29 56
Maass 2014 PAC W =) 53 371 -0.35 15 58
Hofhuizen | 2014 PiCCO O AR 20 20 -0.26 1.1 39

(BB k24 L0508 - B

SD: Standard deviation, LOA: Limits of agreement, PAC: Pulmonary artery catheter, ICU: Intensive care

unit, TEE: Transesophageal echocardiography

FEHENS 4 o7 av AR BR5, K 2—
5 57X 850 nm DFRAREIT KV FEBIRIM
BROWEEITV. ZOMERE—EIZHES LS
ZH 7 EOFEEIT 5. HlxIE. BB EDS
ERFUE, SBEIROFEIZEEI LN FRITHER
L. @R EZ e RITmA T, 2R E2—E
I L CMERZ—EIZT B 7Hic. 17182 1000
|l &7 JE 278 UIEREORREZTT>TND,
Z 0%, FEWEIIRINTE~OBEERTOID., F
RESE U T2 kg O B IR I T 2 FH U TIBUHE 3 -

R IR 2 AN TH B Z Ltk SV OB
Bibihs,
B. 2V 7H% A MY AT AIZX Z0HHBRAE
2V THA FYRAF LD CO JREITHIT D IEM
PEIZDOWTIE, WBIRD 7 —F v Elhd & Lk
[gold standard] & &5 CO HIEHE & DLbiR)s
fibhT& 2 (X 1), CO MBITBIFDIEHE
P DOMFHZIZ Bland-Altman f##Hr 23—
53 %, Bland-Altman ###7i 2 DD H ik (test
method & reference method) Z Fbife 32 BRIz W
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B TETH Y . FE ST bias (2 DD vE THHA
SN B CO DEDFEIME) . bias DFE#E(FH 2 (SD) .
percentage error (PE) TR&N %5, PEIZELFORX
TRINS,

PE = 1.96 % (bias ® SD) /reference method IZ &
5 CO ON-Hyfl

PE 23 30% ARl THIULX., kI 2 >0)
BTN ERN DN Ll S ND P, &1
IRLTEE ST, ZRETOHEEZRD L4 D
HDTPEIX30%EHEE TS, ZFWEDT—4
BEEEx CEEEZRETE Lk review” 2B
T, bias % 0.10x1.22 L/min. PE % 44% & & T
B, BRETIEHZ IV TH A T A7 A1E COH#l
ERXBWTEMEEICZ LW EENTWS,
Ameloot & DR BT, KRS EHGTANEVVE
B> 35 HE LU OARFIR OFERNT BN T, FHTIE
MEMER T2 LG I TR, BV
O— KT v 7Y AT AR E OMOB)IRE I
PriBic L5 0mHEE=% — LRk, 7V 74
A4 MY AT A2 LD CO HIEITARMIMABEEST D
BAZITTWBHREMEIE D B,
C. 2V 7H A MY AT AL BIMERIE

20V T7 YA MY AT AOMERREIZHIT 5 IE
Mz oW TiX. Tk TIEBUIMMBIARE. Bl
MBIIRIE & DR T T & fr 121617222575 (%
2), MEE=X—DOEMEZK2 LT, AAMI
(Association for the Advancement of Medical
Instrumentation) 23 H 7z 2 DDIL)EE =X —
(test method & reference method) I & > CTR&EH
B Ifil £ DA bias 5 mmHg. SD 8 mmHg BAPY &\
SHEHEENRMBHEIND, K2R LEX 5T, %<
OMEIZLBNTZ IV TH A M AT ATl
EINAIMTIX. Bz 0L L Tnb,

BREOT — X AR E X CEOEER B L
review? I B W TS, FEHMFICRBIT D bias 1%
229 mmHg TH VY., SD D LIEMEEBZ TND
LoD, HRMERTS LT MERnwbD L
Exb. L L. RS CTEHEIZ T - IER]
IZBWT, /AT KL v afb LT AER]
ROVIEMIRMEFNT DN TIZ, # 5 TRUMER] &
i LT, #HERENE WS HEDLH D P, R
VIFITENWTHIT 2 L 5 Hpik B, ARSI AR
PLASKE AL LT B IEFIR0 UL 0 12 i A3 5k
WIEBNZ 3 2 BRITIZ RS LB TH D,
D. Z V7Y A b AFAERAWBREHE
VT HA MY AT LB TGRS S 1k
LT, BHEOL ZARIMFEEHICER Liz#
ERL L HHND, SV, CO R E Z AN IERE
HIZBALTIX. BIERE R NI T ABETHT
DY, WAERPEEGE SN LD LEEPND 9,
VT ¥ A NV ART A ERAWTEZE TGN
WIMEAFHIITE 52 Lic kv, J@H ORI
FIRIEIC &K A EM L g LTl T8 s %
ELTEEHESNTWS, FH DX, 28 MEYE
FHZBNTZ ) T A b AT AKX DIMEE
HoOGHAMEC O W TR 2T, 2V T ¥4
k¥ A5 AT & B IE S BT IR M A B IR I i
XBbo Ll U, i ool % 5 R (Ui
HIMERR—ZF5 L 2D 80~110%Tdh - - I
) 23 I E A - 72 (87.7 vs 61.9%. p < 0.001).
Fo, FREEEA th ORITE,  RIFE T RR I O 1 I
DORERICBNTOERBERRLSIL, A -
PR DA TLRE LIIMLEEH N GETH - 2.
Meidert & **<> Maheshwari & *® D512 BT
Lk, 2V T7TY A MY AT AERAWTES K
Wb OMEEB 21T 5 &, RIMLTEDOREHENE

K2 VUVTFHA M RTLIZLBMEERIOEREEICET 2R

WS fa S L SE ILE PEBRI M
e Reference | .. BE F—4| Bias SD Bias SD Bias SD
A R Method AR 5 B | (mmHg) (mmHg) | (mmHg) (mmHg)| (mmHg) (mmHg)
Stover 2009 | BMABIIRE |ICUBHF | 10 80 NA NA —2 8 NA NA
Nowak | 2011 |FFELMAVBEIIRIE | RB2HEE | 40 344 | 08 23 =% 15 —-12 15
Martina | 2012 | BULAEIIRIE | OEFEM | 50 9000 | 3 6 2 6 2 6
Monnet | 2012 | BULMENRE |[ICU B | 38 76 NA NA 2 10 NA NA
Fischer | 2012 | BUMABIIRIE | OIEFM | 44 220 | 5.7 14 4.6 63 | —89 7
Garnier | 2012 | BUMAEIIRE |ICU &g | 41 41 | -135 125 | —26 75 | —02 65
Broch 2013 | BUMABIARIE | OIEFAR | 50 100 | 114 17.1 | 109 13 13 13.5
Hohn 2013 | BIMAIENIRIE |ICU £ | 25 117 | NA NA 6 15 NA NA
Martina | 2014 | BUIMAENRE [ICUEE | 29 NA | -7.6 58 | =69 51 | —7.0 52
Vos 2014 | BUMABIARE | SAEIFAR | 112 765 | NA NA 2 9 NA NA
Hofhuizen| 2014 | BIMMEINRE | OIETHT | 20 20 2.7 11.1 4.2 4.7 4.9 6.8
Ameloot | 2014 | BMABEIRE |ICU B# | 45 225 | 83 13.5 2.3 124 | —9.4 5

(BER 24 X0 HIA - 8E)
SD: Standard deviation, NA: not applicable
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BT LTEFEINRENTNWD, £EREIZ 1T
72 < KIGHRE DM EEEICTRBNT D FDOHM:
PRE SN TS, FHERRT: CTHifT L 727t F 8B
BT, 72UV TV A bV AT AT BIMEE
HZIEEIM A BIIRIEIC X D DD L Hil LT, BHE
fECI E DBEJE N RITHAD LIz HERBE SN T
W5 (5 HET @ 45% vs 0%, p < 0.001, 2tk -
50% vs 20%. p = 0.049)%", LIV WRETH D
IHEH S, BRI EEH 2725 L 05
L. ZUTHA MU RATF AL DIMEEE A
79 ECTRERFETHA 9,
E. Zhvrd o RNEIEREE

1. Goal-directed therapy

TN E CRMMMERE MG E L L ThoEIRk
JE. ZERIERAIAE 22 & OB RE 28 - 7o B8l
BTN TERZ ¥, UL, SRR
INEDIRIE L LTI MM Z LnHEBRRE N
TEY O BEOHRE Y TIX, AT E 5T
ETBMEE SV OBALEIZHE LB WENIRE
NTnWb, £, —HINICIEBRINLERRD OV A
vESRAEIME. Sk REE X fFiced
FRE H 2 B CIR G BR AR B A3 TR DBRIT D A
LNAERDHY. oL LMBREEIT
R % « B Z2R R TREMER D D, ik
B - WPONTIIZBNT S, A BHE XY
22 LBMBNTNDS D, Hrig AU AT
ARG T Z Ok & OFF A H# P e % 5 FHan
FREN., EVEERMBEETEALE L IND,
MM B REHE2TS dbDE=X—L L
T, WEIRA 7 —F N5 SRR EMTHEE =
2 —~OBITREATETRY ., Z OKRREINFT
BT =X —DW R L4z, SVV 2 PPV & 1ho
T B RS R G BR A BE D FRRE & LT
ENDEHITRSTERY, JTEIZRVH LW
MRS ik L LT, KREMfTEHEET=

2 —THlIEEN 5 SVV, SV, CO R EZMirtb
7z H L5 0] 2 4 B 7% (goal-directed therapy:
GDD)NEHEND X5t/ ->TE T,

GDT LiZ&x—747 > b LT 5B OMITERE S
FA—K =zt L, BEMEED P CDHDETE L.
HEWEET D X512, oLk LNE
intervention #1795 HH AL TH 5, JAMIHEHE
& LT GDT i 30 4E T A S RNk L S T
B . itk S PHESS AR Ok e & ok
BFEEINTND “™, 2 TIZ%EEONICE
7u bha—L ] REERD L 51T, SV ORE
L2 HWE LTI AR 2 YIRS fa—
NIRE K B BITMR, Fai OIS TIX, L%
EORENRBRERE 70 ha— U R8E <5
HIhTW3, 4 13FF OfER TO GDT 7'
ha—nTbhbd, KREMSTHEE=2—I2LY.
SVV.SV Z&HlL.SVV R SV DL K% X — 4 v
b & LT, WRARSCHERLEOBREEZIT) DT
H Y. FITEEYIRMCIF ISR 72 & O h S8
U A7 OFMITHEA L TWD, i HHEe ARt
HE DA, 2 A s DOHlik % HiY & L 7z Enhanced
After Recovery After Surgery (ERAS) 7w h =2—
MTRNT S, fiirpfTEEER L LT GDT ©
FEATAHER XN TR Y, FITEEARIFM iR
THMERHRES N TNDS ¥,

LA L. BIRESIZRBI 5 M GDT oftifr
HEL . A OMBPRIEE SR E LT 7 — b
A Tk, GDT BfHCHEBESNDE ALY R
TIEBNZBNT, 7B ha— L E2FHLTHSE
Bk 8% LIEW IR o Tz, i S DE=
Z—%MH LT COMEZETT>TNDEAIX 70%
LEETHDICHEDL BT, it CO HdifbDiH
JEIX 16% LIRIETH -~ 720 % < DFRERHE G B
BHETS ETO CO WIEDHEEMZFHGR L.
FIZDIHEE=X ) V721759 bODORAE=

['sv,svwwoe=45y>7}

SVV = 8~12%H DSV = 10%

SVV = 13%
Eid=S

Q@7 L)

YES

NO
NO

HES (RL~>®)
£ETALT I
250 ml% 209 TS5
(HES& A& 50ml/kg)

I INHEHAME < 90 mmHg I—D
YES

Z7x=L 7 >50ug
F7olFT 7 Y Vsmgiss

(BBE D REEEDRE N DLERSE
BlE PRIy 0REEER)

L

4 EZEDHEICHITSHGDT A ka—)L
GDT: Goal-directed therapy. SVV: Stroke volume variation. SV: Stroke volume. HES: Hydroxyethyl starch
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& rf'

2 V%475 OIH T, intervention Z M9 D
EToX =%y NELTCO ZMHLTWRNE
L%,

GDT OJEfTREMENEH & LT, GDT o=
EFVAVRAPREREZNIZEE LS RVERTS
0 ha— VHERIEEICERETH D Z 0%
bN5. KM GDT 7 v b a2 — W idEi% e
TREREIA1T 5 ETIIMETH DM, —HF TR
Fa—NVEHEDOEEPEERVWERNDO—D L
2o TWD, ZOMERZMRT DTDITEEN
B4 % LTz University of California Irvine (UCI)
DOMEERITIE, HEEEHES AT ATHD
Closed-loop system DBH¥E A 1T > Tz,

2. Closed-loop hemodynamic management

Closed-loop system X =12 b v —F =238 D
NI RA—=F =T LTHRD NN AEBTO,
DINADKERE 7 4 — Ry 7 T L. £k
DIAEITH VAT LDOBITH D, e
o cidie <. mihiEsE. R OB BT
LHWSNTND % Closed-loop system ¢D—
FoRLE LTk, HAHEOHEERDIIBET
NBN, ZODITIEY AT ARE=F —F 5%
BOIEMEEDIEHICHIE L RS, 74 — KX
HAERIERECTRTIUE, 2> bu—F —2RIERIIC
NT A=K —OEHTHT D FREEE L 72D,
WAEDMATEREE =% —ORERMERRIZ X Y SV,
SVV. PPV LW o e BfRiE %, X 0 REIERD
EREIZEHIIS DR RE L R o Te, Z ORI &
V., ZThoOEMIEEEFRIH L Closed-loop
hemodynamic management 25 A & & 72 > 72,

UCI TBA¥¢ & Tz Closed-loop system 33

Ly TN
S0 THA K
2T A

Closed-loop
system

5 2UT7YA4 P RTLEMERALT: Closed-loop system

Il EEICH W SN TE Y . Frank-Starling
curve ZHAR L LTELIN TV, AR
1% 100 ml (6 238 LD HNTIRY . MHH L6
WARMDEA IV T EEET D, MRARTZ1T 9
A IV T OHEREEZ [500 ml Ok A M T
SV R 16% EATHI% 4 I 7L ENTNDM,
Z DSV EFERE 75~23% CHEITHENTE 5,
DFEY SV ERHKE 7.5% & %€ 1T liberal 228
WEE L 72 B H, 23% & T restrictive 72
s L 72 b, #EMUL SVV. PPV, SV 280
BET22 & OfHR» S, BEIMICERE L A
IV T THR AT 21T o T D IEE IR 22
VAT ALTHD, T D Closed-loop system 1 & D
XoomfrHEE=2—ICbPEHTHENTE
LM, FEEBI IV THA NV AT AENN
Closed-loop system DWFFEZFT > Tz %, sk
BV R FMiewtHiE LebDT, fidixs V7
YA R AT AEHWT, SV, PPV 72 & O
ME=XY 72TV, WEREEIXHER 3
ml/kg/hr D5 & H Closed-loop system {2 & 5
iR AaR 2fTofz. My hAXF 1 L LT,
42 13 FEBNTHR U THZEZ 1TV, W OFERIC
BOTHLEMEM D 85%LL EORMIzBWT
preload-independent state (PPV < 13%7%>D.UM%R%EL
> 2.5 L/min/m®) R DOFENTE o, FRTHHimGHE
% PR EOFEA G IR AGEGIE R < BEE
LgoTWDb, Z7ITHA N AT EAEH W
Closed-loop system IZ B9 2 451X £ 72 D703,
MR FAMIC BN THRERHEIC K5 GDT &l L [t
e U7z WFge 2 ik, i & BREP ARE B 72 i
AREEZEC P oEFRHEIN TS, 20
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HIETIE, FREIEFE D 20 FEH & DR,
propensity score matching & T GDT ## & bk
L7z E D% ¥ Tlix. Closed-loop system i
FEDF723 GDT # XL v 3 preload-independent state
PROTRNAERIZE <. L0 B2 s s
BHRETH o Z EAFEINTND, EREH
FEBNIZ BT Closed-loop system DT &
Y | iy el IR BE H S A RITIRAD LR
WL YENTRY., ZOSBTOE SRR
YEhD, ZD Closed-loop system i%. FEZ BRI
BHRTH VERER O REM: 72 EREIXILFE L
TWBM, H&iULTld Closed-loop system Z i L
T IEHR GO P bitbh TRY., ZThbz
MAADE RGN BB LT B8 B b I g
Lo T Db Livan,

Bbyiz

7T A MY RTF A, ERENERWZMAT
FRREHIZOWTHEREZ, 7 VT VA RV AT A
DB X - T, R ER L)L LB N -
OFHHMRAIRE L 2> TR Y., X Y fific GDT %
TOENRTREL R > TWD, £, RMITIZ
V7% A N RTAEED E LRIRRERINTT
BT =X — 2 Uz BB 2 e, AR
GRIMATERREMO L E 7> TL bRtk
»5,
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R e AR RE 68 3298 (graft versus host
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BhH L.
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F—HR OE ML DA & A

BRRTLE OEEN 2RSSR E R —k

D G Y50 214 40 e 0 R 4 88 i C LS i e 2
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» 5, E9FEFEE AR N DNTETE S

NTE N OV TRz,

RUIEF BB AL SRR B BB~
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M. DOHBIT —NVES - ERPHEZH L
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b3, 100 HELEDEEPNIE Sizd - Tz,
1959 4F, 2—d AT ET TRI > i A FHRT
HElE LTz 6 21256 LT, Mathe 52 X v [A]fE 46
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RED R I K& S HBR L2, Zhv e L bic
G-CSF %Mt Nicfe 595 2 & T, & ilgmfass
AWIMIZBE S5 Z LS S d, [FREARS L
WIS ATRE & 2R o 70, 25 LT, BB HE.
AR MEIaf R, PR 2175 2 & 8 ThE
LR, [FRREBERANIE. RIS AR R & T
N5 e250THS,

1988 4EITIFXIERI SR8 Z 7 1 ) A ADHF MR
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MAFBTANRAETHDH 7 Lol
PR AL, R OGS DHE DO Tk & 72 R
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R&ELHFH LT,
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JE MM fz 4 D [R5 BEFEHIAS P RE & 72 > 2. 1999
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AR IXAE R 500 1T &b - T [RIFEYE AR i
1999 4F12i349 1,500 i L AR 5Nz, 5
LicBsoh, I=BEIPEHTLI0TH D,

FNTB ATz KO IR RERT AL E DO B2 & D
ONEDIE. REALBRECBGT R EEIZ £ 0 E5
PRS2 THD, 20, ElHHlEo
BHIZ XY rescue S 2 B2 0T A%
8352 L7, AIRERIRY . B HDA DR D
B2 LRR & U T U R U S hi s A B o
HGaEEMISE5Z &N, PIOBREREDIEAR
L BEZFTH T, 1960 FERITHHFE S e 4
B TR YE (total body irradiation: TBI. 12 Gray)
Ly REH 2 KEHHE (cyclophosphamide: CY.
60 mg/kg X 2days) THiA SN RERTALE .
X BHIT 1980 4ERICT ANV T 7 KR - =¥ K%
P REEE BUICY) &5 IEBEBRRIGHEL &
AU SN, 20K, BIMHRE ORFEE
W59 7. TBI/CY. BU/CY i & HITHAAK
PEINT 5 Z LA IS, HREILR -
b OOl bR S . FERMITITRPER
HEOWENEONDZ L X blaholz, Th
5@ TBI/CY., BU/CY &\ 7o B lLiE i3 ik
FURIALE (myeloablative conditioning: MAC) . 7
NERE & FREIL, ZFOMRNIEILIERED S 55 %
U EoEElEasrEEL2 b o EMNIX. EH<H

FXE MRS RE DR & ST T,

SMERILE O 1 SfgH, 180 8 A s o
18 M HE 1T X 3 T2 (R RS B RS R D AR A O R BT
o, —OIERAERSL GVHD OV R 7 2R
LI OBHER 2 6 Tl Z R LB T,
GVHD 2F & A ERIE LAWK, H IR O3S
ERHSPIZTRWZ ERHE SN, FERMEICI
IR IR RERTALE O b OHUEB IR DA 59,
FRE B 6 IR 5 (graft-versus-leukemia effect:
GVL#R) OB ENHbN LT,

1997 4 TBI/CY %#BA% L7z Fred Hutchinson
Cancer Research Center (FHCRC) DL —7h
SHEIN RGN Ehiz Y, ThbbA X%
W SEER T, TBI OfRE R & N A il o
AEDEREEICRIETHELHRTH L. DT
A 200 Gy DBUHERE Y 7 uARY Y - 32
Tz ) = VBT T = F I ORIEMHEIF O ARG
bET., NF—oiEMMaOESFS. Fh—&L
Yy hOEMMEAEETIRAFATO
IREETIEH A2, HRETHDZ L EWLNIT L
DTHD, ZORKF—LLr vy hoi&imia
BHGETHERAF AT OREIZ, Bhi%k GVHD
TR OfEMEIF ZRE L. K —@kD) >R
Bkoifink: (donor lymphocytes infusion: DLI) %17
5Z LT, BRI KF—HROEM»PHEND Z
EWRENTZDTH S, TBICY RBU/CY DL S
IZ B SO RIENE D 2V E O ) 72 B
ERRTALE 21772 < TH. FFE MR
ZRWT, Ly Xy Mo 7R i &2 0
E. R F—dskoi&Eii o8 o S D RikLE,
BRIIER R RTLE ., I =BRNTTREZR Z L AR
iz THD,

["]E¢11z MD Anderson Cancer Center (MDACC)
D7V — TN S i O 7o i B
ATALENREETH B & Shvle, T O MEE
PEE MR & B BRI REBERE D 15 BIlOFERFNIT.
GEMEN R OMNTY > T Fu S THDH 7N
XISV HDBINXT T R B & AFERTLE
D To i Bl FE R SR AT LT X D R ki %
Wi L, 156 Ah 13 NiZAEERHG L, 8 AR
BIRIZENE L2 Y, —F. £ A5 TN D Slavin b
X7V T FalOINE TR T ANT T
VRN Z T E BRI ATALE T X B B R Ak
FEE L, AR Z R E Lz 26 4ADBEI
ZNVXZE Y 30 mg/m? X6 H+BU 4 mg/kg/H X
2 H +anti-T-lymphocyte globulin (ATG) DHijLE
TRfE &R MR 21T, 26 A2BIT
AEMF B 1R AEFRIZN 80% TH 72 7,
Z DX 57 MDACC oA AT T/ 5 DG T
7V Truslebiz ATy Zr (140
mg/m?) 7 ANT 7 (4 mgkg/H X2 H)D#H%H-
£1% FHCRC @ 200 cGy TBI OHijLiE & g LT
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K1 HELEDOBHEBIESEE AEIIFHZE
BEAM: J=ARXF >, ZhRI K, FuH¥A K, ALT77 T,
FLAG-Ida: 7V & ZE >, FudAf K, A XLV

Jii i R DRE 1T 5 < . B BEREERY BTALE & LR
T 5 L IRIERRIE IR NS, FHIS O TR SRR & 5
WBIZRD L Y A TH Y. FERHTLE
(reduced-intensity conditioning: RIC) &IEEih 5
FEAERTLE T 5. PUEREIR & iz Rz
7’ U Te & FRRITALIE O R ERE ORINE 2B 1127”77
RPIHBTED LS. I =M. EmnE;
WE TiX, MAC &b U CHaEimbish Rz 7z
Wiz, EBFEAREDOV AT BEBTIHLERD D,
L), £ < OEMGEHENBHETLZLDTES
M OARRY MR SBMG S e hd. Z D%,
e lifx HLA A& R —. JEMfg#E MR AL.
S HIIFER MBI TD I =BRERTD
ND X5l oT&E e, FRHTIFRIMIL. S RE
SN TWHMEBUIR SN TV D 72D, Bhi @
FA A3 BERE B AT AL E IR W T IRE L 2 o
TR, FAICEBELR2NBEIND I =Bz
M CThHRfT T2 Z LIXR#ETHD EEZ LN
TWiz, L2L, IRV ERFPOITNAN—TIET A
AN77 8 mgkg + 7AZFE L 200 mg/m® +
200 cGy TBI 72 & ORTLLE THEHIIL I =% 7
WEIHREENE BN Z E @G LY, & 5T,
AIF O OMIERED & RN MR BT LT 7
NZFE 125 mgm® + AT 7 T 80 mg/m?
+ TBI 4 Gray CTRAEF AT BURH/ELNHZ L
NhEh Y, 25 LT B BERREC AR I
MR F TR FFMBEIZBNTH I =
BRESHfEL R oTcDTH D,

Bbyiz

“ BE R SR BT AL 1 oD R il 7 A IS LT
I=BHOBEAIRKY., K mnWRatEsHERS
N5 K570, 55 %Ll Lo BE DA E % b
OHEFN S RS M O REZ b e 59
T lhaol, MigEMBEDOZR ST, Il

HTHITRE, WAL EA I, S HICEIAT
BB A 7 u7r 277 2 Kigk? HLA
BEBMbHITTE 5 X 512729, “Now everyone
has a donor for hematopoietic stem cell trans-
plantation” (by MDACC Dr. Richard Champlin, 2011)
DR & T8 o Tz,
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