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F—"7— R ! circulatory dynamics. circulatory
equilibrium. pressure-volume loop.

simulator, medical device development
X CHIZ
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arterial extracorporeal membrane oxygenation (VA-
ECMO) < left ventricular assist device (LVAD) {i ]
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IZHi<, TN % PV )L —7 (pressure-volume loop)
LEEOY, DERESC D NI ZDIRIERTHRERINT
W5 (B 1B), PV L =DV S HIZONTD
fRFITEIZET D25, PV A — 7 2 BR U CHiIKIC
fiteZ Lix. HORTOBE OO T B 78 %
RNCHDOHT THRUELTE D L WS FERD D,
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left ventricular assist device
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NIREIND L HITRSTETEY, 2006 4ED
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T2 S T EENR DRSS DR AT & <
LENTWD,

HleoBHMEST VO E LTiE. EFLVEH
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HDVIEBRRZEDY AT LAOMEA =X LD
R D, £z, BIOHERE LT, ik
AP RO P MNE~OFANRBIRFEN TS
D, BUE BESBFICBTLTVXLY A UE
fir & U CTAETEIBICBHBERED ST 5D,
LALRRL, 260 TIX. #Wic., EF
VDGR EDRIED DD E WS Z LA
BT 5. FEBE. £ < OARBIESBHITBIT S
BILE TV ERBRIZ. ZNENDOETMITITE
M, FB R fICHIRRD Y, TXD
TLHEIBELEECRHAT I LERD D HITIE
EEBRLETH D,

hiPS-CM &7V % HIOFZHIREE 7)1 0 2 24 PRl
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LA A T > TWDBR, EF N D BEOER &
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LT, REARLBHMEEZ D LNRTES
b iPS g iR (hiPSC-CM, human induced
pluripotent stem cell-derived cardiomyocytes) O J&
BT — & Z2Rt%iz. B MOEGHIEE TV
O EFREZOEEFHL. A Fr 2N D
AVE IR ADREFEET H Z & T, hiPSC-
CMOEFNLEFEEL, FOREOTHIBMENRD S
PEMERALTZ, EFADALF L FrRrNar®y
&/Z@ﬁ%fﬁ‘ﬁﬁﬁﬁm$$%ﬂmbfk
Y. REALOFER, IEEHMR TIIENHERTE
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AUE DY, ZOfES 5. BAEOLHHl
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R0 mWIEE TEEOHIOME # BB TE T
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MR OO, A 4> Frxrarvxy
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1l & DAL DR 2 BUILTE 5 Z L bRah
Teo TD XS 72EANIE, FRAIZ 1PS Hlfe D
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MR,
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OFHMIRZ T TIERLS, MEEEL Y AT AT
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ETFN LML LI ELEEF N, BAMNS
KX OBARET NV EFEET D Z & T end-systolic
pressure-volume relationship (ESPVR) @ & fig 4 %
HETELIMBRRDET AV EMBEL, MK
ESPVR 2 W HIT 72 2 2 & ikt Le Vo DD
PERIL, HORETHRREERBICEILS S e &
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Cell 12
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1 BEHEEZEEH D hiPSC-CM DOIREMEL (Fig) L.
INT A —A BERELIC K YA LI iPS M2 E T IL O LR (BfR)

ThEATE & & O O BIELZ AW TRl 25 &
WRAFBEMER D O DR EZEFK T DHZ LR TX
%73, ESPVR X, WHEARMIREXNC 1) 5 ik
FEHMERIOTINT 2 B2 D ERTE D, M
L7eBBEE 70 Cik. ARTRESEEERE. BXHEE
S HYER I E TRE BB LN &R
R TE (M2). FEEMIZ ESPVRIZ. BRHBALS
E ORISR ERIRIC & » TRIFHERER R £ D
Z BB OMNFERP DR TEX Tz, ZOZ L
X, BT LDEBOLENZ 5 72->TNDENH
ZLAEARLTIZVWARNA, BIEERBRYCES
IR IR & o Te T HI R O FEAR ) 7 PR & K
e U7z BBl T A b1, Eido X o5 2RIk %
ERTHIENTEDH LN I LERLTND
LIRS BHZ LN TE D,

BT T )V E - H T e-Heart

FAARIAR T2 008 Tk, B 8 g X,
Z OHERZ IS T DB AT 3 R
EFNAREET B LT HAeOEEN RS
WD, BLOTPHRREICRD Z & T, Ak
HENARRIZ R > CnD, MBIz L TD,
DX RBNIEBEHEME L TEETHD L
EZ, BRAROBHEHETNVOHEH L LT, 124
F v 2. FRR TN S 7 AA F U BRE, WE &
VRT ORRE. A5 OIFBREIRE. NEIRBISG I
B 2R ETVOBMET VE, T0sT
LEBSORBEELOHERIEL L THRLT
W3 P, Bkd D IEBRENZN,

IERS E)S
AFNZB U TBmR T RE RIS ST 220,

o )
100 -y

20 40 60 80 100 120 140
Vi[m
= 2
R UL #E £ T )L (Negroni 2008) #E A L 1=
EHRRIEL-EDEETILEERIELI-MERE
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A LERZIOEREHRER. 3BED PV
L—TXELZZE/IHET S, COETILT
F. BERELLHOERBESAITEREREZMHEREL
f-£% ESPVR N L8175,

3CHR

1) Noble D: A modification of the Hodgkin--Huxley
equations applicable to Purkinje fibre action and
pace-maker potentials. ] Physiol 1962; 160: 317-52.

2) Beeler GW, Reuter H: Reconstruction of the action
potential of ventricular myocardial fibres. J Physiol
1977; 268: 177-210.

3) Luo CH, Rudy Y: A dynamic model of the cardiac
ventricular action potential. I. Simulations of ionic
currents and concentration changes. Circ Res 1994;
74:1071-96.

4) Matsuoka S, Sarai N, Kuratomi S, et al: Role of in-
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dividual ionic current systems in ventricular cells
hypothesized by a model study, Jpn J Physiol 2003;
53: 105-23.

5) Ten Tusscher KH, Panfilov AV: Cell model for effi-
cient simulation of wave propagation in human ven-
tricular tissue under normal and pathological condi-
tions. Phys Med Biol 2006; 51: 6141-56.

6) Grandi E, Pasqualini FS, Bers DM: A novel compu-
tational model of the human ventricular action po-
tential and Ca transient. ] Mol Cell Cardiol 2010;
48:112-21.

7) Himeno Y, Asakura K, Cha CY, et al: A human ven-
tricular myocyte model with a refined representa-
tion of excitation-contraction coupling. Biophys ]
2015; 109: 415-27.

8) O'Hara T, Virdg L, Varr6 A, et al: Simulation of the
undiseased human cardiac ventricular action poten-
tial: Model formulation and experimental validation.

PLoS Comput Biol 2011; 7: €1002061.

9) Kohjitani H, Koda S, Himeno Y, et al: Gradi-
ent-based parameter optimization method to deter-
mine membrane ionic current composition in hu-
man induced pluripotent stem cell-derived cardio-
myocytes. Sci Rep 2022; 12: 19110.

10) Negroni JA, Lascano EC: Simulation of steady state
and transient cardiac muscle response experiments
with a Huxley-based contraction model. ] Mol Cell
Cardiol 2008; 45, 300-12.

11) Kato S, Himeno Y, Amano A: Mathematical analysis
of left ventricular elastance with respect to after-
load change during ejection phase. PLoS Comput
Biol 2024; 20: €1011974.

12) BpRAAgL ) KEF 52, IREF AR 7 & - OBl = «
UF — KBEE D T2 3 OFE - HRHE “e-Heart”, AL
HRFRHIRY — B A v & — | 5 HK, 2017.
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55 44 [0l H AT BRFIEHE AR R - AHRR Y VRV T A
TERIRIZ D721 % O L A5 SR D ZERERFSE |

3. DAGIRIZBIS I baL Ry 77—k Ca® By

A

F—"— I ! mitochondria. calcium. sarcoplasmic
reticulum, heart

e

R bay FU TR, DMEMIEAREOR 25% (&
MR 2, RO R IV F—HTH D
ATP ® 98% LA L& 3%, — I b KV
Ti%, Ca¥ BRI LToMREDLH Y. Ca® ik
AFZFEIZIPary RV THEC 2=R—%
(MCU, mitochondrial Ca®" uniporter) T, Ca* #EH!
I har RY 7B Na " /Ca® % #: (NCLX) &
I har RUTHEHR' /Ca® A& # (HCX) I2 & -
Tfibhb, S har R 7 CT IRk A F—
R O I HLHET D0, BFEEO Ca 1Z7 R
N—Y 2% FERTH VY, —F. B/NAEITI KRR
O Ca’ Z ek L. B I E B T B\ TR E A
B2 5 .

I hary RV 7 LMk OREER - BERERIHEE

DEFHHIIC BT, MR FE A U7 RE T
INE (T HIE) D3FE L TR Y. T HIFRITIEE /I
AR AR RVt 82 U C Dyad #3% %2 & 5., Dyad
ZRNWTIE. T M OBAEKAEM: LR Ca® F v
Fv (ICaL) & /MMt & o Ca®' figHi &4 5 1
T ) T V2R (RyR, ryanodine receptor) 23 UL HE
LT %, Zhic kv, ICal 4 L7z Ca* i
AR LT, RyRIZEIH K< Ca® i (Ca* %
Ca® i) 2175 Z LN TE B, —F., B/Matk
VI SR ARHE 2 B Y PR A THE AR ICTEAE LHEE RS %
kL. Ca® BV AAZ % 5 /MR Ca® R
> 7 (SERCA) 37 ET 5. ZD X 51T, /Mg
HIZBWTIX Ca ki 2 5 RyR & Ca® BV A
A 74 95 SERCA DJRIFEIX R Y, ZhE Il
R 2 ARl LTV D,

I PRI TIRBVWTH, Ca¥ HAZRHS
MCU OR{EICR Y 3o D Z ENRRINTND,
De La Fuente & ¥ 1%, MCU DO#) 50% 1575/ Niafk
FERyRMI< DI hay KU T7THRHIZ, B IXH
/NI RyR & i3t e B har KU T
WIKIZ T 5 Z &2 L.

3\%*

FoAiZ, B ORI HL-1 %2 W2 ik <.
/MR SERCA @ Ca® BV SAZD—Iz,
M2y KU 7 A NCLX A S EEH &b Ca2
BI5 L. 2 by KUY 7 A NCLX X /5 /N faik
Ca BRELDBEMMT I LR LY, &
iz, DEMMEOI a2y KU 7 AENCLX
L /NAR I SERCA D JRITEBIFRIZOWT, Hf#
it AL — SR W TRE Lz, 20
R, I har KU 7K NCLX OF) 70% 2355
/NI RE SERCA &3lE8: UCTHEFE L. Wi/NaRlR
SERCA D% 30% 25X h=z2> KV 7 NCLX {Zii$s
LCHETAZ R LE,

INHDHMEEZELDHDERL1IDOL S RH/N
Jatke I hay U7 o Ca ik i N AE
Ehd., ZoCa kAR E OMEREN R 2% 2 15
%I BHloic, HL-1fagEEF1 iz, K1
D Ca® ik il 2 LA A TR LTIz & 2 5,
HL-1 g TRERAIZ R LTz, NCLX / v
VERNE Y Are 3SR PO YN RS
Ca* B, @ /Mafk Ca™ BV AZ DI,
% L C@ HL-1 fifa o B F M B 8 o ik % 8L
THZERTERLY, —F, Ca fkikidiE %%
BLARWEHEF BN T, SRR A2 HE

Ca?* . BETES

G
50%.1,
NCLX = 5y pyw

30%

A
1 #5/Ra{kiE SERCA & RyR,
2 har KYF7HRENCLX & MCU Q9%

* R R AR SERE 2 SR R R 2 U R AR R Rl 2 Al st & A B 27 0 B
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THZEMTERPS,

I boFEEZ, e &b HL fifgicisn
TIEH/NMak L I hay RY 7 o Ca® ik ik
OERPIBCE X, B/ Ca® BE R+ 57
HDILHHREORE O EZ BND, BTE.
DEHHE OB E T VIR W TRBEOKRE %
HEDTNWD,

TEHHHRICBTSI Fary kY7
— i/ Ca® SdB D B

A DNERTHWEZ HL-1 fifald~ 7 A0 FE
HkTHY., HEREEZAETSH. L L. HL-1
MM THE LN R 22O £ LM AEITH
Iz LIFTE RN, 2T, A B
T BB RE 2 A 5 2 GRS ETIE 2 < o A O
NHHEEL T, Bi/MakEI har KU 7RO
Ca® MBIz HOWTHRE L © ZOREHR, Ihay
RV 7 NCLX O#EH 2R mENL, /Mt Ca®'
Fo b RS WA R . NN AIER YD) 51 )
Ca’ T OIRIE. ek, YA X Z2WhEH,
FLTCa "oy M OIS 2 HH LTz,
NSO RIE HL-1 fifla TH LN AR & K<
—#F %,

Y =h
ULETE=]

DFRIIZ BT, fi/MakE I b RO T
@ Ca®" iy 3% ¥4 ¢ (SERCA. RyR. NCLX. MCU)
IS e iz R L. B/ MakE I bar RY

7@ Ca’ B —~EORE RIS boLEx
bNb.

PIRT REFEEMHITD V £H A,
SCHR

1) Takeuchi A, Kim B, Matsuoka S: The destiny of
Ca®" released by mitochondria. J Physiol Sci 2015;
65: 11-24.

2) Takeuchi A, Matsuoka S: Physiological and patho-
physiological roles of mitochondrial Na*-Ca** ex-
changer, NCLX, in hearts. biomolecules 2021; 11:
1876.

3) De La Fuente S, Fernandez-Sanz C, Vail C, et al:
Strategic positioning and biased activity of the mi-
tochondrial calcium uniporter in cardiac muscle. J
Biol Chem 2016; 291: 23343-62.

4) Takeuchi A, Kim B, Matsuoka S: The mitochondrial
Na*-Ca®" exchanger, NCLX, regulates automaticity
of HL-1 cardiomyocytes. Sci Rep 2013; 3: 2766.

5) Takeuchi A, Matsuoka S: Spatial and functional
crosstalk between the mitochondrial Na*-Ca’* ex-
changer NCLX and the sarcoplasmic reticulum Ca**
pump SERCA in cardiomyocytes. Int J] Mol Sci
2022; 23: 7948.

6) Takeda Y, Matsuoka S: Impact of mitochondria on
local calcium release in murine sinoatrial nodal
cells. ] Mol Cell Cardiol 2022; 164: 42-50.
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Mechanical Circulatory Support & L T®D
Veno Arterial-ECMO

%

F—"U—F { VA-ECMO. mechanical circulatory
support. cardiogenic shock

FLHIT
Weie U7 IEBR DMERF & LT, R ECAY O il B

(VA-ECMO, veno-arterial extracorporeal membrane
oxygenation) I3 # bk 96 BR 4 B (MCS , mechanical
circulatory support) D1 CHILMR) 725 E] 20 - T X
oS, WBIEBR AR Y 7 57 —F ) (Impella®) @
BT X0 2 OBRENTEALHH TE 7o, MCS i2id.
KEPRA N L — > R > ¥ v # (IABP intra-aortic
balloon pumping). VA-ECMO, Impella®. % L <.
B N L0V (VAD, ventricular assist device) @ 4
ONDH DN, AR TIZFITMCS & L To VA-
ECMO of&#El Y . ~PAfstplic B U TR 2.

—H T RERHBEDOBRPS5MCSD ML F&
2%

/-

— %

644 IR O L DO—H 7 K229 TH 523, 2018
FE1HDPS 202345 HE TOR 5 ER O Y BED
EATEER OFEFI B 2R 1123 Lz, #iflan )
T AN AEGIED N T I v RGeS, HR
20 ~ 35 fEB DE I & FT > T&E Too BFETIX
Impella® i 2019 4£ 7> & {f Ji W] B & 72 - 12 28,
Impella® @ fiE §] 13 45 238 5 Z LT 8 i L.
Impella® ~DOFFLH AR EN TS, Lo
L. RF%Z% T, VA-ECMO fll %% % &,
ECMO + Impella® & & ¥ #11F. VA-ECMO o
FL 5 DIE. 70 ~ 100% TRIZKZ1IEDb -
TN,

F7z. Impella® BEH LI Z Z 28EDOFNER
DORFBIGER % A UTIER DR B AITONTE 2
2R LTz, Impella® Z i U72EfliE. Ak
Fii9€ (AMI, acute myocardial infarction) Z Hhta & L
TRy 3 vy 7 BET, ODHEOEREDIEE
L7z, %L T. VA-ECMO OfEfilix, AMI B
Yl ENUHNOLFE]Y 3 vy 7 BE.DOFD.

DS D T D AR S B A R M e e 1 BOLA IR, DI ENBM%RY 2 v 7,
40
m VA-ECMO = VV-ECMO mImpella® (%) IEMCSDAImpella®DEE
35
30
(40%)
25 | o
—~ mpella
X 90 +VA-ECMO
=
= 15 (29%) (324)
=
10 (25%)
5
0 ;R a0 R
2018 2019 2020 2021 2022 2023

1 EFOARTKFEFE BRI & (2 R SMERE S D H#EFS

Impella® DEFIZRITFERICEZ T DA%,

—7A T VA-ECMO OFEZEIEZ TIFLVELY,

* BATIA 2 2 B i It 4 rh 7 e
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DR B LI D ZF DAt & 5 Variety 125 TeyR B AS
X% TH -, MCS O HINIZHEREAIE 35
FTOMOEEMB., b L <iE. DIEBRESE. 3l
DHMBRIHETOBE L THD Y. ZOiEAI
ik, &8 OlEaERE 2R T 5 2 L. DRk
DOREOIIF IR b2 nZ R BND, L
L. ZOWHZRIRHZRL S5 Z LI3esok:
HZHE L NZ DD Y. FDRH ORI L
R EHEBRIRUGERRE D IBINTHREZLEE->TH
BE TR,

MCS DjE)it

VA-ECMO LA EO#iBhEER D/ AFLME X, HA
TRBRER R L HALDARRED 2 %828 11
AP LI TS AN - B AL HED
JCS, JHFS ®H A K54 > ¥ Tid, #EmRLIED
PG X o THRHEAECHEIRIRE, 5 o MK
ELL, MOHOWRAERBRSSINDIRETDH
% INTERMACS/]-MACS D 7 v 7 7 L )V 2 &,
RO DOHI RS MCS %217 - T b MATE e Ok
LRMBERAZZEL TSI 777 LV 1MN
VA-ECMO. Impella® ®iiijti & RT3 (R 1),

F7e, WZ VAD X, N LV LE LT Ty
ANITHEATDHZLENREEZLNLEENTND,

X 50T, B KRELMEA v X=X v 3
VERELDOLNEMY a v 2B T DIHHTHD
SCAI 734 Y lz B8\ Tl Stage C 280 bwd B va#
AR BB IR 22 B Y 3 ZRE, 2L
C. Stage D 2 Stage C DWW HAFE T S his ¢
fLAGIZ & 5 BXWE. Stage E A3 ifi 20076 B i
Jit. oMEIRARRE &S D (B3), Stage D - E
DT HEITZN L, Stage D 40.4%. Stage E
67.0% LMD TEH W & WM& X4, MCS i,
Z D Stage CHHHEILERY, BADNEEZIZO
Impella®, @ VA-ECMO. % L T, & Impella® +
VA-ECMO & W 5 )i % <. Impella® @ 4 »3 VA-
ECMO X v doicskTns (K 3),

X 4 iz MY 3 v 7128135 Impella® & VA-
ECMO O W3 i O &K %2R Ul DR
T3 v 7B Y. MCS OB ADSRERIGE.
%£9°. Impella® OBEILNEE S, ZOFHITH
Peip lEOGBI CTH D . IERBORTARN « BEATN 2R
WMTELZLTHD, L L, Impella® DK I,
LRI, BOEAEIRICAE, k%

BEGLATER--mOETN oAMl @OEH%g miis miEk mREEE

i} 24
g 15
% 10 8
=]
0 I
VA ECPELLA

6 7
Impella® VvV

2 BAETAR¥EZHMBREICSVTHMBELEAL-ES
Impella® (& AMI fily, VA-ECMO [EFEAR, DTS, 2ETHo1=(2022 ~ 2023 £ 5 B ,n = 45)

&1 MCS DEAEE(XHEH? LYBIA)

Level INTERMACS* J-MACS** FBIAG BRI F T OIRFR fi B G ER
1 critical cardiogenic shock | B DOREES 3 v IREfIEA AT IABP ECMO, Impella®, VAD
2 progressive decline MO H Bif7 IABP, ECMO. Impella®, VAD
3 |stable but inotrope dependent | “Z25E L Fz 3R AR AE JHEAAL H¥IAZI VAD
4 resting symptoms LR IR H HifL
5 exertion intolerant JEE) A2
6 exertion limited BRI E T REARTE
7 advanced LEARTE

* INTERMACS (interagency registry for mechanically assisted circulatory support),
*# [ _.MACS (Japanese registry for mechanically assisted circulatory support)
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Stage A Stage B Stage C
DEEIvID EERMEERDE BEMNA (BOE
fEfgtenis SRE WaOm, MEXR RER, BT
(Bt OmEE/ ISR EESHDRE @R =HdHER
#BiEoFE0as WMREETS
REGIESTE)

B ERIR IR

K3 XREDLDMEAZ—R2aVER(SCAD DILNRMESIVIIZEITBRT—U0E L HBIRIROE
(Xt PP11 & Y 51 H—EHE)

~

VA-ECMO®D | &

R EBER
(=%t IS

BRLEEHY

R
-EERAFHEEM
K EOHELL

\_ ECPELLA

DRES Y

~

Impella®® | 5

IR DR
FEERIRETOER

RR
EDTFRITHL
BRI T

-BAR1EREGL /

4 DEES 3 91281+ % Impella® & VA-ECMO DD 1

TELBEMRIRNE NS Z 2 Th V. EORB DHRTIE.
FBI 25 43 7235 1% VA-ECMO D3 A 23 #
S5, VA-ECMO o] 51X H 5 BI5E I IC
SHERTEBEWNWH Z &, 2L T, MKOBRFEL
BhEExHTHLEVWHZ L THD, MCSELTD
VA-ECMO Dtz %k 2 122607 7.,

— 5 T, VA-ECMO @ & ;5 1%, North-South JiE
e, ASHANOFRLREEM, =1L T, ECMO
VEBth oI &k &3 Dk A A BHE (R 5) T
TSI T B AR & 72D, North-South fiE i it
ik, FEH1X ECMO O LA s D
A, H ORI T L TWA A, K
Rl A AT B BRI R M AR S N D
RETH DY, DXt L LTI veno arterial
venous (VAV) - ECMO ~Z8 5 U O REGE £ veno
venous (VV) - ECMO ~f& 170, £ IMLERAL % 45 88
B TFER~ZE, central ECMO with LV vent ~
5, Z@ LV vent & LT Impella® 0 A % kit
THEERDHS 7,

BB A OF LB &%, VA-ECMO i34
LT R T RERICXRIMT D720, ELRD

%2 MCS & LT® VA-ECMO D#EISESE
AMI Iz X B Ry 3 v 7

JERERLCA 45

PP B DN AS 42 D P
BRI MY 3 v &

HERYEASEE IR

A R P R A ZE A

Z DAt (S bz, BFEPEARMIIE, lLfE)

Gk PPl L v EIA)

A AT OIRBIX IR TN T, BAmIZE LARINS
BIeDITHET D, ZDd, LV OHEIR Efifi 5 -
MMASEEIE . DM, ANENR, 2B ANIMRETE K.

BRI 2R S SRR H 0. Foxtiliks
RIWCHEFY, ERERRFEL LT, VA
ECMO Ofis % N2 HEbH B, 2D &
P I N AR 12k o R AN = N ok e ok YD)
MCS O HIRHZON T LES Z LIZ725 DT
EEBXLETH D, R, mLEORG LN
HONRDH DN, ZIUIHRAREZRBESED LV
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\7"——‘R__j, '//

EMRAA R 0

-y

A%

ECMOsh
S OHE
2

FOf(H=aLr5TIL
N -tRE HITE)

i » Bl A
v B2 ()

o

F>TJL

ATIADSE - mEgE)-)

5 ECMO RO &HE

%3 VA-ECMO H (M %= Unloading ® 7% Xk ” & Y BIFA)

(B | EHEC (RIS R )
{2y
VA-ECMO ot Fi 3 | A+ e diiE T © vl Re
GO S IR DBRER, UDBERTE T . ARIRFEFE et
M YRS AN IRIE Y, AR R 1A AT
{ZEEY
IABP FER 25 )
Impella® L RRER, I
FEER Y b SVBHI 75 (2B 3 A
X0iE. DBEEDERINS € MAMERESA S— b A MEREL ANERE. KT 5T

Mok ziEdT2HMTHS, LirL, D
e B T E OIS ANENRDOFEIE LWV 5 T X
Uy bOWREMR D B, £, METERHEORS
Zyay ZIREORIZIF#HELW. £ L T,
Impella® OHBLLIRTIZ, EBRY M2i75 2 &n
Eiz ok, RENTHY., LFLIRSTIE
R ote. BAETIE, Impella® + VA-ECMO Wb
W 5 ECPELLA 25Wi# DR E&2H 5 ikl L%
RTEBEoILhoTeZ Lid. BRRIIZKE W,
Impella® 7> & ECPELLA ~D#AiT OB #FI1X, HJE
DOAREE A MIE %2 23 2B A . DB EARRENROSFIFE -
Bt L TnWa 54, AR Impella® O
MESHFFTE WA, +ORREZEIRT S
7z 1 Impella® O [EIFEE % 1 2 &M=
M — A TERNEAELLHRESh TS Y,

VA-ECMO D& 788l

VA-ECMO 1E8yh O & BHIEIZ LI D0, H
M, FERIML, %I, MRSk, Ifsg, o>

b, REINTHEO b Z 70, B EOREE LT
TR DTG ZAIR, A~ ABIEME I I I E
Z LT, BRYES, AR DONREET S Y0
(B5). ECMO%Z5 %< zavbbu— 195 ¢
X, A I, U= 2 0T
NA ZADIER, BEAMT TORBEHNIEDE =X
V272D, AKX v 7 OfkEr &Iz B
2 HOHE., THERLETHD I,

SRz A & BERE 1R 25 ~ 40% 1T 584ET 5 & &
. BaNc 255, BESAY VORhRAZH]
BT Bz ACT. APTTZERHVW LN TWS
N, M ERAETHD ke R T A NS
7 4 — (TEG®6s, Haemonetics, Japan) 2528, 4>
172 F D 7o B — RS CTHEMEZR BEEIRE 2 I T 5
WAt LT, ACTRAPTT XV $ AR
VETAMERAEMEESZ LR, B2
ECMO BN TE 3 Z LARMENTEY 2,
L% F OERE O IR SN S,



16

EBRIAE 5458 15 (2024)

VA-ECMO DJfiik

1) VA-ECMO 3.0 Y a v Z T A 51z F 5

OmN?

WL O DEHEEWFZE T ECMO 28005 1k & R
MWy a7 O GICERBHREZLEZSLLTNS
ZENRBENTNVER, ZNETIKTI VX L
Ak Frlg 3 BR 1T R i E LTV, Ouweneel DM
SlxoMEl /RT3 v Ziektd 5 ECMO @
VAFFA v I LE a—/ A RENEITV,
DMEIEDEE. VA-ECMO DOfEIZ AR ORI
L& RAF R AR 220G O I B L T b Z &
ZRLeY, ShicnEMky 3 v 7 Tk, IABP
L Hlz LT VA-ECMO 13 AE AR 2 B hn 4 5 23,
Impella®/Tandem Heart® & 1325137202 & L3R
Lz, LixL, BIEMZRRARIZ Aso S 523
H A ® DPC % i 7z 2010 45 7 H ~ 2013 4: 3 H
® VA-ECMO @ 22 (n = 5,263 44) T. R M
vavr, ERE, thEized 5 VA-ECMO fiE
BIOW T HE A 62.0 ~ 73.6% LHELTEY Y,
LTOHHLNWD D LR LR ITIER S0,
F 72 ECMO OBl #IicBI L Cix, My 3 »
2 1M D T X ECMO BER S —Fe i O3,
B HRIT—F@mr -7 Y,

2) RIH®D VA-ECMO #iBNI E T TREMDGH S

DN ?

Smith M 51, £#ld VA-ECMO #iBhizc >\ T,
2002 4E7> & 2012 4 F TD ELSO F— & R— A H
5 2,699 1 D 23 Hr A f v, B N AR AE I 41.4%
(95% CI 39.6 ~ 43.3) THERE D 75% 1% 1 FMIAR
DI TH T Z LxRWMELTNWS Y, Bk
WZ Lz, EERT4AHECTOMBARDEL
ZD% 12 HHETHiBI O DR X 558, £fF
RN $ D2 L &R L, VAAECMO 28 A L
EREEVOETHIBI TRV WO OBE T 72
0B L, £z, 2023 48 JCS/JSCVS/JCC/
CVITHA RSAL 2 TH—H AT v 7F—MRT
3 V-A ECMO %75 1% 48 ~ 72 Wi [ CTHEML 247 5
ZEMEELL., FNLUBETIIEREMERNT S
Lidik &, 7 HELEV-A ECMO 1 % 4 Bh %
N LT BRERITIX. R Ok X Dk
OFREMEIFR N &£ % DIEB R OS> LVAD
DR T2 D REVER B D 02 RETT D Z &0
HwASNTNG Y,

3) VA-ECMO | @ % 58 @ Unloading O 4 #h1H: 12

DT

Al-Fares AA 513V AF~<F5 4 v 7 L Ea—¢&
LT, 62D8IEHZE (n=7995). 3,458 N\ %
I RMEY 3 v Zizxid 5 LV Vent OFH L)
MBIV LEY, K5 Vent ®FEE
1%, TABP (42.9%). Impella® (32.4%). AEHAA %
Vent (6.6%) . Mixed (18%) Tdh -7z 'y ZDfk R,

/¢ % Vent | VA-ECMO 7> & OB 3K 2 =i i
#L30 HATEEZLE L. Ll BENKT
R, R CEOUFITZR D o7 & LT,
Fl. ADZ A I 2 FF 12 IR AR O K4
ARENTHLZ L. AEERD STLDITLEE
Vent &2k & IABP 7217 ThH o 7c & bl Lz,
A% A & O¥E P T /2% Unloading D B & 7
DOFi AL L, Vent i & LT O Impella® OF
BRI ENFED S HITHRGE L TIT S MR D D
Az, Bl 5 ECPELLA 1Z. HA® Impella®
DL Y AKMY — T & 5 Japanese registry for
percutaneous ventricular assist device (J-PVAD) @
4t (2017 ~ 2020 4E) C, 823 JEH D Impella® &
MNIEBIOW, #1250 ECPELLA SERI TH -7z &
W Eh s ", 4% b ECPELLA O 1%
L Tn Zenrliand,

GESE
PR

Impella® OREFNZFEFZITHEM L TV DA, VA-
ECMO OFHE LT X TIEW R, 25 Ol
REZ MR L. DlHERE O EIE DI F Iz 72 B 72z
WIZ1X /= Unloading IZ EEREZETH D, £z,
%4272 ECMO BHIZIZ A X v 7 DEE « HHEENR
WEHTH D,

AR ONBIZEA LT FF ARSI IT 220,
SCHiR

1) K4 AL : PCPS #& G . ECMO - PCPS XA 7' )L
0 1R . — At R N H AR R E 2 - H
AR Ol B R ZE M, MC A 7« 7 HiR ,
KB, 2021, pp. 294-5

2) HARTEBRER 2 4x , HARLA 24 1 2021 47 JCS/
JHFS i4 RS Y T+ —DAT v 77T — M K.
Atk - BMOR 2SR . 2024 45 1 H 15 H T
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Anesthetic management of Brugada syndrome

Noboru Hatakeyama*

* Department of Anesthesiology, Medical Corporation Association Seishikai, Sawada Memorial,
Takaoka Seishikai Hospital

Brugada syndrome (BrS) is an inherited proarrhyth-
mic disorder, and its symptoms are caused by a variety
of factors in addition to myocardial ionic channel ab-
normalities. If abnormalities suggestive of BrS are
found through a preoperative electrocardiogram, it is

necessary to consult a cardiologist to discuss diagno-
sis and arrhythmia prevention. During surgery, it is
necessary to refrain from using drugs that inhibit so-
dium channels as much as possible, and to monitor for
the occurrence of arrhythmia.
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Pulmonary arterial impedance: toward a better description of pulmonary circulation

Naoshi Hotta*"?, Masafumi Fukumitsu**

*!Department of Cardiovascular Dynamics, National cerebral and cardiovascular center, Osaka, Japan
*?Department of Anesthesiology, Yokohama city university, Kanagawa, Japan

Mechanical properties of pulmonary circulation are
described by the static (non-pulsatile) and dynamic
(pulsatile) characteristic of vasculature. The former is
given by pulmonary vascular resistance (PVR), and
the latter is represented by pulmonary artery (PA)
impedance. In clinical practice, PVR, given by
pressure difference divided by cardiac output, is the
simplest and widely-used parameter, but it captures
only non-pulsatile properties and ignores pulsatile
state. On the other hand, PA impedance provides the
pulsatile relationship between PA flow and pressure in
the frequency domain. PA impedance contributes to a
better description of vascular mechanics under
pulsatile flow; however, the interpretation is difficult
for clinical application. With the use of arterial models,

for example, Windkessel model, which contain
parameters with physiological meanings, PA
impedance can be interpreted more straightforwardly.
PA impedance with arterial models can provide more
insight into arterial compliance, the mechanics of the
proximal PA (characteristic impedance), blood
inertance, and wave reflection phenomenon.
Furthermore, the pathological change of pulmonary
vasculature in pulmonary hypertension (PH) can be
assessed by PA impedance. Toward a better
description of pulmonary circulation, this review
article explains 1) the physiological concept of PA
impedance, 2) animal experiments in PH models, and
3) clinical studies in patients with PH.

Keywords : pulmonary circulation, pulmonary arterial impedance,
mechanical properties of pulmonary vasculature, arterial models,

3-element Windkessel model

(CircCont 45: 22 ~ 33, 2024)
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Perioperative care of the patient with hereditary hemorrhagic telangiectasia in the dental treatment

Mika Nishikawa*', Shigeki Joseph Luke Fujiwara**, Satoshi Sasajima*’, Marina Takada*', Satoru Eguchi*'
Kaoru Takada*', Shouji Saitou*?, Kazumi Takaishi*?, Shinji Kawahito**

*! Department of Dental Anesthesia, Tokushima University Hospital

*? Department of Dental Anesthesiology, Tokushima University Graduate School of Biomedical Sciences

A 68-year-old female patient was admitted with the
history of hereditary hemorrhagic telangiectasia
(HHT). She was diagnosed with pulmonary
arteriovenous malformations (PAVM) by the chest
CT scan, and she was suffered from shortness of
breath after local anesthesia with Xylocaine 2% with
adrenalin 1:80,000 for the dental treatment at our
hospital. Dental procedures were performed using
Citanest-Octapressin Cartridge (prilocaine 3% with
0.054 IU Felypressin) to prevent shortness of breath.

Reportedly, patients with HHT would also suffer from
PAVM at the rate of about 50%. Moreover, the patients
with HHT which merged with PAVM have cerebral
infarction and a stroke prognosis rate of 9-41%. Not
evaluating for PAVM in the dental treatments might
cause a brain abscess, air embolization, and/or
shortness of breath. As for the dental treatment, blood
circulation mostly remains unaffected. However, this
treatment sometimes affects the systemic circulation;
thus, circulation control is necessary.

(CircCont 45: 34 ~ 38, 2024)
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Severe bradycardia with cardiac arrest caused by test
stimulation during the second vagus nerve stimulator
implantation: A case report

Rikako Takahashi, MD*, Ryosuke Kawanishi, MD, PhD** Nami Kakuta, MD, PhD™*
Hiroki Yonezawa, MD*', Hiroya Endo, MD*', Katsuya Tanaka, MD, PhD™*

Abstract

Vagus nerve stimulation (VNS) is used to treat
drug-resistant epilepsy. We report a case of intraop-
erative severe bradycardia and cardiac arrest during
a second VNS implantation. No cases of bradycardia
during the second VNS implantation have been re-
ported.

The patient underwent the first VNS implantation
before and experienced no intraoperative bradycar-
dia. A mechanical error of the VNS was discovered,
and the second operation was scheduled. General
anesthesia was scheduled with supporting by a pro-
phylactic pacing defibrillator to manage bradycardia
during VNS. After exchanging the electrodes on the
left vagus nerve, test stimulations were performed.
We observed an increase in the PR interval on the
electrocardiogram (ECG) during the test stimula-
tion and severe bradycardia with cardiac arrest
during the main stimulation, which required short-
term chest compressions and percutaneous pacing.
After discontinuing stimulation, the pulse rate re-
covered immediately. We conclude that continuous
ECG monitoring intraoperative is crucial, even if the
first VNS implantation was uneventful.

Keywords: vagus nerve stimulation, bradycardia,
cardiac arrest, case report

Introduction

Vagus nerve stimulation (VNS) is a palliative treat-
ment used to reduce or alleviate seizures in patients

with drug-resistant seizures who are ineligible for
focal craniotomy resection. The operation is gener-
ally performed under general anesthesia (approxi-
mately 2-3 h), with a pulse generator placed in the
left anterior thoracic subcutaneous fat layer and a
spiral electrode in the left vagus nerve. Complica-
tions such as transient bradycardia and cardiac arrest
(0.1-0.2%) during test stimulation and transient
postoperative recurrent nerve palsy (1%) may oc-
cur ¥ ~?, thereby requiring identification of the va-
gus nerve at the appropriate site and patent implan-
tation of the electrode. As the power supply life of a
pulse generator is approximately 6 years, the pulse
generator must be replaced to continue treatment .
We encountered a case of severe bradycardia with
cardiac arrest induced by test stimulation during the
second VNS pulse generator and spiral electrode im-
plantation. To our knowledge, this is the first report
of bradycardia induced by test stimulation during the
second implantation, despite no problem having oc-
curred during the first implantation.

Case report

Written informed consent was obtained from the
patient. The patient was a 48-year-old man weighing
53.5 kg and a height of 168 cm (BMI 18.9 kg/m?).
He underwent VNS implantation 6 years ago for
drug-resistant epilepsy, and the operation was un-
eventful, without bradycardia or other problems.
The first pulse generator was replaced 1 year ago.
However, 3 months later, during an outpatient fol-
low-up, a stimulation error was detected, and reop-
eration was scheduled owing to suspected stimulator

*1 Department of Anesthesiology, Tokushima University Hospital, Tokushima, Japan

*2Surgical Center, Tokushima University Hospital, Tokushima, Japan

*3 Department of Anesthesiology, Tokushima University Graduate School of Biomedical Sciences, Tokushima, Japan
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failure or electrode disconnection. His medical his-
tory included severe pneumonia (2 weeks), epilep-
sy (17 years), acute subdural hematoma and cere-
bral contusion (40 years), and Continuous Positive
Airway Pressure use for sleep apnea. He was pre-
scribed lacosamide, levetiracetam, carbamazepine,
and gabapentin, which were continued periopera-
tively. He was alert and conscious, had no neurologi-
cal findings, and was independent in his activities of
daily living. Preoperative examinations revealed no
abnormalities.

Transient bradycardia and cardiac arrest during test
stimulation have been reported as complications of
VNS implantation V~*. We planned to manage gen-
eral anesthesia using a defibrillator with pacing capa-
bility on standby. Induction of anesthesia was per-
formed using propofol 120 mg, fentanyl 100 pg, and
remifentanil 100 pg bolus, followed by 0.25 pg/kg/
min continuous intravenous injection. A spiral tube
(diameter, 7.5 mm) was inserted following the ad-
ministration of rocuronium (50 mg). A video laryn-
goscope was used for intubation. Atropine 0.5 mg
was administered to prevent bradycardia. General

X T ©O

200
HRCLAR

L = Haean | 150
test stimulation 1 mA
—bradycardia

main stimulation 2.75 mA
—cardiac arrest

needed brief chest
compressions and
percutaneous pacing

| e

anesthesia was maintained with desflurane 3.2%,
remifentanil 0.05-0.3 pg/kg/min, and 1,000 mg of ac-
etaminophen was administered for postoperative an-
algesia.

The error was determined to be caused by the dis-
connection of the stimulating electrode; therefore,
the stimulating electrode to the left vagus nerve was
replaced. After the replacement of the generator
(VNS-M106, LivaNova USA, Inc.) and the stimulat-
ing electrode, test stimulation was performed at 1
mA; a decrease in heart rate of approximately 20
bpm (84 to 64 bpm), and prolongation of the PR in-
terval was observed on the electrocardiogram
(ECG) (Figure 1). The surgeon was not aware of
heart rate and ECG changes. We mentioned this,
and the test stimulation was performed again. Fur-
ther, when the test stimulation was repeated at 1
mA, a decrease in the pulse rate of approximately 20
bpm was observed. Subsequently, when stimulation
was performed at 2.75 mA, similar to the main stim-
ulation, the patient developed severe bradycardia
with cardiac arrest, requiring brief chest compres-
sions and percutaneous pacing; consequently, recov-

OT x

X anesthesia time
T intubation/extubation
© operation time

test stimulation 1 mA
—cardiac arrest

Figure 1 Intraoperative vitals
The heart rate decreased by approximately 20 beats/min during test stimulation. During the main stimula-
tion, the heart stopped beating temporarily and needed brief chest compressions. After rewinding the stimu-
lating electrode, the heartbeat stopped even during the test stimulation.
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ering to a normal pulse rate after the stimulation
was ceased. The surgeon checked for the possibility
of entrapment of the cardiac branch of the vagus
nerve; however, there was no obvious nerve branch-
ing. They rewrapped the stimulating electrode cau-
dally and repeated test stimulation at 1.0 mA; none-
theless, this time, cardiac arrest occurred even at 1.0
mA. The surgery was aborted, and the patient’s fam-
ily was informed of the repercussions. The anesthe-
sia and operation durations were 5 h 30 min and 4 h
19 min, respectively.

Discussion

We encountered a case in which severe bradycardia
and cardiac arrest occurred after test stimulation
during the second VNS device implantation. No cases
of bradycardia during the second VNS device implan-
tation have been reported; moreover, no complica-
tions were encountered during the first implantation.

In VNS implantation, the stimulating electrode is
implanted caudal to the superior and inferior cervical
cardiac branches of the left vagus nerve and cepha-
lad to the thoracic cardiac branch. This is because
the left vagus nerve sends fibers to the atrioventric-
ular node to the entire ventricle, and the right vagus
nerve sends fibers to the sinus node to the entire
atrium; therefore, right stimulation is more likely to
induce bradycardia ***. However, in several cases in
which right stimulation was unavoidable owing to in-
fection or other reasons, no problems were reported,
including those of the cardiovascular system *. In
VNS for heart failure treatment, electrodes are

."T‘ ’v

placed on the right vagus nerve to induce bradycar-
dia®. These findings suggests that implantation in
the right vagus nerve is feasible”. The stimulation
electrodes are implanted caudal to the inferior cervi-
cal heart branch because many of the centrifugal fi-
bers to the heart are not directly stimulated. Where-
as the centrifugal fibers of the thoracic branch are
directly stimulated and have a higher threshold;
therefore, extremely strong stimulation induces bra-
dycardia, while weak stimulation to the level of the
VNS does not activate them*.

In previous case reports, when arrhythmia or cardi-
ac arrest was experienced intraoperatively, treat-
ments such as the administration of epinephrine or
atropine and chest compressions were performed,
and the heart rate recovered with interruption of the
VNS test stimulation. None of the patients had a his-
tory of cardiac disease 94 and no abnormalities
were noted despite close postoperative examina-
tions, including 12-lead ECG, Holter ECG, transtho-
racic echocardiography, and chest radiographs .

In this case, bradycardia occurred during the sec-
ond VNS implantation. As in the first surgery, left
VNS was selected; however, severe bradycardia and
cardiac arrest were observed. Several cases of intra-
operative bradycardia and cardiac arrest have been
reported ®¥®
arrest and arrhythmia are as follows: the upper and
lower cervical cardiac branches, and main trunk of
the vagus nerve are often located close together in
the operative field (Figure 2). An anatomical anom-
aly may cause the cervical cardiac branch to be lo-

~19 The possible reasons for cardiac

‘ upper cervical cardiac branch |

| lower cervical cardiac branch ‘

thoracic cardiac branch |

Figure 2 Anatomy of vagus nerves in the neck
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cated more peripherally. Since cardiac arrest oc-
curred with weaker stimulation when the lead was
rewound caudally, the electrode might be placed
over one of the cervical cardiac branches of the va-
gus nerve unexpectedly. In addition, the possibility
of an indirect spread of electric current in the surgi-
cal field is also suspected. The cardiac branch may
be indirectly stimulated by the spread of electric
current through the blood in the surgical field, saline
solution used for cleaning the surgical field, and in-
struments used to expand the surgical field ¥* ~ 7.

It is difficult for anesthesiologists to manage this
possibility in the operating field. It is vital to note
that percutaneous pacing should not be neglected
even if no problem occurred during the first implan-
tation. Moreover, activating pacing when bradycardia
occurs during the test stimulation and checking
whether it is activated promptly when necessary is
crucial. In conclusion, continuous monitoring of
ECG during the second VNS implantation surgery to
avoid missing any minor ECG changes is paramount,
even if no incidence was reported in the first VNS
implantation surgery.
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Palliative surgery for a borderline functional single ventricle patient

with absent pulmonary valve syndrome.

Kentaro Umezu*', Hideto Shimpo*?, Renta Ishikawa®', Shuhei Toba*",
Takato Yamasaki*!, Ayano Futsuki*!, Motoshi Takao™’

*! Department of Thoracic and Cardiovascular Surgery, Mie University Graduate School of Medicine
* Department of Cardiovascular Surgery, Mie Prefectural General Medical Center

Absent pulmonary valve syndrome (APVS) is a rare
entity of congenital cardiac anomaly, and is often asso-
ciated with tetralogy of Fallot. APVS associated with
functional single ventricle (fSV) is even rarer. Respi-
ratory tract compression due to pulmonary artery dila-
tion is a severe complication for patients with APVS.
fSV patients cannot tolerate worsening respiratory
status due to respiratory tract compression, since

maintaining good respiratory status is essential for
Fontan circulation. We present a case with an APVS-
fSV patient with severe respiratory tract compression
symptoms who improved after cardiac surgery, includ-
ing bilateral pulmonary artery angioplasty and pulmo-
nary blood flow reconstruction using Blalock-Taussig
shunt.

Keywords : absent pulmonary valve syndrome, functional single ventricle, heterotaxy, double outlet right

ventricle
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0L PR R e 0 R U 3 W AR SR D S B B 5
DRFZICREE L TVE Lie, JEREE I 64 2 B
WXz oHIRicanWeZ L2 E X TWET, P
BRI LIES < oA, FERETRZE S Tv
F U2, 28R Z LI i th#Ed% & Riess #Hi%
OB DOBRP TRERZLZOBERENZEITHZ
LTV E L, ZOBRERTLELIKETOSE
TEIEENF SR I B A4 2 CHEDL DS 2 D2

BE1 Y7 8—ELMKEHPOTOO—ILEE

DOMBIZIIN, 2020 FEOFEP LIRS T D5
W72 ELE, LAL, mE»SREZE, R
v R, FOXERFOERLE
LTz. REHZOFANEY 5 E TOHMIZRZE
EPSTeDERAITHWET, . HEOHN
BUTH LS B O DS-2019 FFT05EBIL. bR
HRTDHIENH Y E LIk EEEA O %
RET20214E 11 HIZERTDHZ LN TEE L
AANSF Y Y a2 )L ~OEEF X<, FImLE
BLLTHNELT ML, v hd, BT AONWT
NhOZEHRERBTILENRDHD L 57, HEAD
FIIEFNG A DI K E e BRI AL E S 2 88T T
I, BHERODTLHE LTSN, [32—YY
7 evTalind =y 2 —aB TSR TnE
T KBEIZIERRE T, E<RSoM L LIRS
ERHVET, BLEHKIAZ LT LLBANTT
B LWENBED T, BRIcEbNSZ L
LHVET, [ Ry b= -l THBEND
AT& TELDHDE T Z T 00134 DEEY
AR ATHET, 78— K7z A2 KR
WECHEBBTEIN—0, ET A MBEEEL
BROLEFHAEKLDDL AN VERITATHE

BE2 AKOKybFF)E “Hattie B's”

* G RR AR MR IBRR - YRR 20 B
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T, Ty abtMIFESR[Ia—V s - o5 1]
Tl

Uy B —E IV N RFOREEITIZICT AV D
KFEFET 2007 412 ) — XNV FEREA2ZE LT
s AT REZIZCDE L OF/RTT A B4 % HER
TWET, U7 X —E MREZEEEE X —
WK E OB RERETH 0. R B BN RS
INRBMEIE T RENCHE 4T
WERE

FLIZ Riess o4 O kIR E THITAIR 22 5E 15751
Th DB r I ~<— 188 (P188) ZEAEH MM 3 v
TETNT Y MG T 52 L CHEEESETR
IZIZZEN D BN D P E R DHFRICHE D b8
TV & E LTz, WHZEEITIE Riess JeA iz,
FAD A2 B — % T L N KFERLHE ¢ Matthew
Barajas MD &#f92 B Zhu Ph.D. 231/ L CTH Y.
FNFNERDTF —<TEREITo>TVE LT,

P18 XNV 7 AAF v DORIFAN~DFRA %
Zuay7 L, IhAVRITORIZB—T R - TR
K= Z&MEIT 5 2 & TR RS XS
MR B 20 < L SN TR Y L RGE, prinise.
PRIE L VST EEEZ AL THWET, PO
HIRFERCTI Y A b v 74—z BT D OER L OE
Kol eI S, EREY TIXo B2
A ZXDOFFINEP/REINTEE L, BOWET —
<% P188 Dt ) 72 £ G- o8 G-k B M3 5
LWSHDTL. 2FMOEERITESPDOT
Bha—NEEMIETWEREEE L, TRI—
T4 v 7 TIXRA DO EBRIEORE A - B PR O
7aha—LORFEELTHNEE, EBR7a b
a— DT HEIIFHICSEITRY L LT

2 4E[ T B L T R 22 4% B 1% American Society
Anesthesiologists (ASA), International Anesthesia
Research Society IARS). Deutscher Anisthesiecon-
gress (DAC). American Heart Association (AHA) 2§
DERTRETHIENTEE L, 9FTEIX
EESTAHETHY., Ty MRS DOBHHTT
HoTe e PR U TREITHE RO ThET
LEBEDLLTLEIHABREE LI, 205
Frit T LI,

7 H T COVID-19 23R & % ik D Wik o, 5
GRS LT RHE E 9 R D EBNE LTS, I
K% COVID-19 23 ETRIZ RIETREIXIZ LA L
HVEFATL, THHIRS 2 ERERHLT
WL THMER - VR Z D THAT 2L T
EEL, BEHIET AV DEFRTHY HATHH
RALTKEE s TWEMEEZRIRICRWIT
ta—A My (BEMREEZEELF Y 2ELET
BENCRTLESWE L), HAA NBA SET-Hk
DlDIZTNy 7V W2 HDOT Ny 70 k<A
FRA20CTL), REMEEFBROTOIZT T
A I LBl U7 il A O ERNC G SO 72

H:ERtY TV IO
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B IIRIB T L. 7y X0 TiiE <o
RNBRBDFDBRRED T Y XA LTHEL
72). FAEBINTT AV BT Tniz Erlics 5
Tebizv v b DC() rh—rvidad, V7L 2y
TA VT T =), T A EAR S, b
T ABERZINDZENTEELEN, VB
1ZLBHFERNTRS>TLENELR), Tr o E—E

N REATHE 2 L TN IRIBABL O okl & L
TAXY a7y (=N A I N—T DR
TMIEDE S5 TLR) % 7 AV IEANTHIUL
WL E ZATHHKIT LT o lcdbF v
ENLDOFERRLEZIATLE, BRLTW@Y DT
AU DAL L FEEE, EATHTHID TEKRLZ
T AV HOXAL L H IS Z ENTEE LT,

2EMEVOIWONTEHP2EETEDVELE
B TAVHIAN, A N ENDER, #F%
BliEm L, L3R 504 < ODHAAN
DT A LRI DO Bar T7 0 —X < )b
HY =2 eWHLXOLBERLERERDTILET
4L DHCEBDZ LN TEX I LI —FHOUHE
THVELT.

WS ARINE T MMy 3y 7t X BT
IR L L TR, SRR EEZFRT D
ZLIRERRBEEEDNET N, SR ORRERN
TN BDFRITORND X ST —H—HEAT
fTEfnEBnEd, FEANTER? S — 584
B, FERERFZEICRIAT 2 DIZE S VWS b D7
DI E NS HFZF DR - T2 TS, L ki
HLWHZ2DHVELE. LEL. WOLHEDD
W FE IR ICRALOAN KD Z 2G0T
HAZFEVBEZ D2 N TEXE Lz, M RFETH
R TN WEEIXERRIZE T LTz,
RPIRPIGET — < & A THRE L. FEEITENC
BT ZLeRNTETWERATLE, 4RIZDREE
AR T D12 H T2 - THROD DA KR HE

EHE6 HZMELAMSIUDEESA

MRIORIMKGEEFER L., ZhETIc@E¥%Shik
JetE 7 D3Pt ST BARE b FE R R SRR B 42
TR LN HMN 2B I TND Z LTk
FFoL L BITEY B LHEEEZECTHET,
FfREEOHTHLA R ENTL SN TR
BRI EDO—TIELWO Tl L Sh1, iz
RNV THOLMMTT, IRAKRIZKI>TTDH
W DR ZE ST ENn—L NI BETEIX
HDIDINTAY v EBEXE LTz, SO ET
B ONTHFRRREZTE P L TH L THIERE KRS
FRFRHZ HERT D Z N TX B X9 ICHAREL
TWNEET,
WBIZRVE LR, 20X REPOMEE
B2 TS oM iE8ZF. Itz
P ELEERBEORET., EXOFHEIZTR
N TN RED T 2T EH B L £3, 24
IO I 25 TE 5 X 5 i sCE I A T
WZHERNET,
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-X ® W -
I

APERESE Y 2 7 OROWBFITH T 5 LIETF R
DINE IV EGOHME T 0¥ AMELigER
Weiss R, Meersch M, Gerke M, et al: Effect of
glutamine administration after cardiac surgery
on kidney damage in patients at high risk for
acute kidney injury: A randomized controlled
trial. Anesth Analg 2023; 137: 1029-38.

HH L AMER B (AKI, acute kidney injury) 1Z
DIETFMRBICTHE DB WEBHETH . SBHED
FRBESHTEEE LA IEL50TH D LI L,
AKILIZHHE Lo BRI SN TR &9, T
O BRI & T W B, tissue inhibitor of
metalloproteinases 2 (TIMP2) 3 J O insulin-like
growth factor-binding protein 7 IGFBP7) i [H]/E &
EONAF—H—Tbhbby. BFEEORBZHIC
RIS SN TnD. AFEROHZ. 75
VEREBRONL =T —FWEL, TAE IV
e G NEREE I RN E S EHLPITT D
ZLThD,

Hdi L HEREGAR T, OETR AT S T
E DR D TIMP2, IGFBP7 BREETH V. AKI
U 27 0@ Sl S i g 64 NaRhH L,
BERIZECTI/AZ IV LiFarhe—nk
U CAEBE Ak D 12 R TRIRIN 5
L7z, 12 B¢ # O JR v o TIMP2, IGFBP7 % &F
WMLz, £z, A4 ~—J—Td 5 kidney in-
jury molecule-1 (KIM-1) & #f k¥ Z FF — Bk
AV R A > (NGAL, neutrophil gelatinase-asso-
ciated lipocalin) D FHMI, 72 RERHE D AKI FEHEE] A
itk 28 H T N TR el B 5 2 L7z
WM, B O BB O TH, FEhinE
ETOHESABEAM, AERRETOREEM 72 B
REREEE GREEMEN SO 2 B EoME 7 LT F=
v ER) BEDEANTY KRA V MEFHIIL .

MR D64 NOBERSIML. 72X KiTHil
SNz, 32 NSl EIR AN A N A7 7 Mii, 18
A FREEU. 6 NRNEEIIRASA NATZ7 N
KO EHAN, ZDOMDOFM & 2T T2DiZ 8 AT
B oTe. WHEBR DM D113 68.38 73 T
Bolee TNEIVEGH, JRb O TIMP2, IG-
FBP7 3=y hu— AL i d % L ARITEES
ofe, MMz T, KIM-1 & NGAL % [®#Riz 7 v
I UPHEESNERICBOWTIHERITEL 2o
Tro 72 BREILLN @ AKI D FIEEI A 138 VA A D
LNRPoTe, EANTY RRA ¥ N TITENS
RO LRI T,

Fham o AR OKE R TIX AKL Y R 27 OO
FMBE~OIT N2 I EHICEY, BRED

<= ISEAITEA LTe, T2 I UG
DNTIE, 4RI ORDMEPBLETH S,

(RS = e Bl LRI R
i )

BFEMEDPROEBIZBI 5 NV AFV A MY D
PEHESE & KRR R MAEDBWT D Rk U & [ij ) Z pFJE
Gudelunas MK, Lipnick M, Hendrickson C, et
al: Low perfusion and missed diagnosis of hy-
poxemia by pulse oximetry in darkly pigmented
skin: A prospective study. Anesth Analg 2024,
138: 552-61.

BN ATF Y A =X — DR ICEET Bl
Rk cid, ABRhoRAEETIZAANBRELY
HAKES S MUIE OBW O RE Lo X v BB IS X
NTRY., ZOENMERE &R O NFERAED—
REZ2oTOBHREMR D D, TERDOWFZE TIX.
MR LEEHENE X A 2 70y, HREMEE
FEEUFNEE & o ) S R R o — M o 2R i
H., ZEtaofHE LTS 28EHEDOAN
FEETHIRIN TS, KO HIX, EBRE
BB TNV ALY A — & — ORI 5 RS
e, EFRTEE (P, perfusion index) . PEBI. 4FEh
OG- ERIMXICHIET S22 & Th S,

Tk FEHESIZ HAIWIL(Z74 v kY v
27 AIBICI) 025 N, HREEDOIL(Z7 =
AMBELOIIV) D78 N, BEWIL(Z ZAVEB X
ONVI) D 43 N % & e 146 N D B 22 il 5 5 A ¢
Bk L. BRR TSRS TWD 2 FlifHD L A
FHX 2 A—%&— (Nellcor N-595 & Masimo Radical
7) B U, RE L AKER # IMLE (Sao, 68 ~
100%) BED S b, NV ATF Y A —&Z —DllE
SNV AT F 2 A —& —THIE S N A
FEE (SpO,) ) & Bk Il e 5% A 5 (Il 1l 35 2 )%
HIEIT & 2 B IRFERER IR ZAAFIE (Sa0,) ) 23 —%
95 9,763 &0k LTz PLIZ. SV AZF T A —
Z—7a—7 ko> TSz v Rk Bk
WHAFR DN —F > b & UTHIE S, EREFRIX
PI<1% & LTHfEHINT, ERDHE LT,
AL D Sa02 B L OEREMAAATE S
EHEAMRETNVITBOTKELTHEL, &
ERESHTLE DNV ATEF Y A— 2 — D
(Sa0, & SpO, D7) DRk % FAf L 7z,

WML L g, PL OB X OMEREEILIE OFLE
. W DONNAFF T A=K —DiEITKEL
B 5 L7, PIEAS 1.0 ~ 1.5%. 05~ 1.0%.
X< 05% OEE. FEHRRRAEF I h
Hofli & ORFR O P lEIZ < .00001 THh -7z, BHD
WILO#EERE Tlid. PL OAZMEME D b BE
LCWeds, hiER X OCRWILO#ERE TIX.
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BEVR OARTT & AKHR 52 MLE OFLJE O /7 TazEh3 1
U7z HERIE RISV AT A —F — DM
75 LIXBIR AR D o To. IKHEFHR MR TOIREE
IMLIE DB W 2 KL U Tz (B IR L 22 A0 F0 22 A% 88%
RiGDFE DN AT F 2 A — & —DHIEE 92
~ 96%) Antid. A WS T 1.1%, hiED&
JE T 8.2%. KFWEKE T 21.1% ThHhoT.

finm - AR O R & J 8 OIR W EaRIEE 1.
BRI E RNV AT F L A—Z =D T —
B 25 IUE D FBWT O Bk Uiz o7 ind., %A
W72 Tix, IENEEILE O g L ARBEFTIRED R
NAZ XY A=K —DWERRIZRBIT 5 NfZEDR R
ThHHREMERD 5,

(S Rt i BHRR IR
e )

rhER R ~ R OB LB 331 5 PHZE M IEHIRIRY
fe R RE T & i B A ZOBR L HBEL U A
bV W%

Wagner S, Ahrens E, Wachtendorf L], et al: As-
sociation of obstructive sleep apnea with post-
operative delirium in procedures of moder-
ate-to-high complexity: A hospital-registry
study. Anesth Analg 2024; 138: 626-34.

T 5t 0 P28 M o IR IR R I I RE 168 B (OSA, ob-
structive sleep apnea) O &34 138 1 1) 72 AR 5 5
LERREUAE DR T OIERZRD D, TS DIE
RIFMBEA LR L TBY ., £z, EHRM0
B OB ITIEIR D EAL T B T ReME R D D, EH
5% OSA L JikEi% & A I B B 5 D &
S, Fio. WLEOKHMES D Z OBEMEITE N
HDHONE S PEHE L,

ik L2009 Ex 5 2020 FEOEIT, =Y F 2 —
o IO =R EFEE R THEEN S EEOHY
FE DULEZ 4 B IR & T2 13 8E 8 % 32 1) T2 60 % LA
LEOABEERE AR L, ERBBENAZ. H
BRI 0 S22 — K (88 9/10 i, Clinical modi-
fication) (ICD-9/10-CM). k&S LFH & £E. FREx
ZhEORR. BIOHLSNEZY A7 Aa7
BOSTN (body mass index (BMI), 4 IT: i (served
apnea). W& (soring). #57 % (tiredness). ZH
R P (neck circumference) ) TiEZE S 15 OSA
L U7, FEFME L. LEk 7 HENO'A
we Lk, BEONOME. PHERE. BLOW
& EORIcEbELEHER Y AT 1 v 7 BlRs
Bris L O FAEHRIN 1 DM 21T - T,

fa L ARF 46,352 NDBENRH L LR, £
D55 1,694 N (3.7%) MEAEEFEIE L. 537 A
(3.2%) 7 OSA D HH T, 1,157 A (4.0%) 7S OSA
TIEBRWERETH > . P L W i,

Overall 27— b TlZ OSA XA ZICBIME L
RNE WS EERIZ AR o Tz, (%A > XL (OR adj,
adjusted odds ratio). 1.06. 95% fZ#H[X [ (CL, con-
fidence interval). 0.94 — 1.20. P = .35), L& L
RS, EHIREI e D b R BEMAME
EFEEHDOP =.002) &Nz, OSA £Hi,
DI 45 (OR adj. 1.33. 95%Cl. 1.08 ~ 1.64. P
=.007. M HVEH O P =.005) <M F1# (OR
adj. 1.89. 95% Cl. 1.19 ~ 3.00. P =.007. #H.
YTEH O P = .009) HFE DM FMBIZEAZDY
AT Do fens, — 72 T4 (OR adj. 0.86.
95% Cl. 0.55 ~ 1.35. P = .52) & deh &
FIRBITIZ ) A7 OEINZA SN P 5T,

Fham  OSA OBERENRDH B L. JEOSA BE L
e UCa O T A0 S0 1 5 40 45 D B 5 oD v o
FMBIZEAZEDO) A7 B 250, hiLfE
DG EDFEWRBD) A7 IFEDL LRV END
WRLRoT,

(IS R e Bl BRI
e AR

II

JERBIENE L BB B EICB IS KRR v
B IO M4 oiiEhiRE, 7a boa > e R,
SLCO1B1¥15 7 u % £ 7 Ok
Nakagawa J, Kinjo T, Aiuchi N, et al: Associa-
tions among plasma concentrations of edox-
aban and M-4, prothrombin time, and the SL-
CO1B1*15 haplotype in patients with nonval-
vular atrial fibrillation. Ther Drug Monit 2023;
45: 409-16.

FH 5%, PHEE B (P-gp, P-glycoprotein) .
NIV IAZR N TV AR—Z—THDHHEHT =
F v b F v AR—%—&H (OATP, organic anion
transporting polypeptide) 1B1 (SLCOIB1 iZ & - T
a—RSIND&H)., 5 b7 v — A P450 (CYP)
3A5. INVHRF YN AT T —+-1(CES]) O—
WHLTN, = REH YV (Cp/D) BETZ O
B M-4 (Cy./D) OEGETHIE LT N T 7RE
WCRIETHEERG Ui, £, Cuy & Che
7u hu U (PT) T8 L2 RIETTNE S
PTOWTHE 21T o Te. T GRIT O ME)
F—=FNT TV —¥ 3 & IR
#H#E) (NVAE nonvalvular atrial fibrillation) & 3# 152
BT, ¥z BFE D CYP3A5%3; CESI ¢.1168 —
33A > C, c.257 + 885T > C; SLCOI1BI c.388A
> @G, ¢.521T > C; ABCBI ¢.3435C > T, ¢.2677G
> A/T, ¢.1236C > T OBz FRINZ DWW TR E %
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fiole AT v 7 U4 XEIRERIZHHIZE Y.,
VvV F =22 VU7T F v A (Ccer, creatinine
clearance). 7 XA X v > O 4. SLCOIBI*15
NTZa AT OHEN Cyy/D I BE LI Tk
SNTTHDZ LR EN T (partial R = 0.189,
0.098, 0.067. \W¥i ¥ P < 0.005), Cer &7
IFE vy OBEHIE Cry/D 1T A R ShST
L7+ T - 7z (partial R = 0.260. 0.117.
FTND PAE<0.001) s Crg BEV Cypy 13 PT L5
WHIBIZ R LTz (p= 0.369 3 X 11 0.315. W1
H P <0.001), Cer. 7 X4 & v Db,
SLCOIBI*15 ™7 u X 4 ZIC#4 5 EHIT= K
YN OFEMEREOFMIZHAH TH 5. NVAF
BEIZBIT B R v oAEHRfiokDO k
STLXNTDPTE=RY 7 DOAEMZY S
MIZTDTDITIZE HRDMEBNETH D,

BMEBREIZE TSI LT7F=00 )73 R
EEZAVN A ORRLOBEFAEMSEETIL
E’5VTalL—v 3y

Fukumoto S, Ohbayashi M, Okada A, et al:
Population pharmacokinetic model and dosing
simulation of meropenem using measured cre-
atinine clearance for patients with sepsis. Ther
Drug Monit 2023; 45: 392-9.

LT F=2 VT 5 A (CCr) & #HyEhae s
Z A=, WIEREORREBIZE v E L EE
BZUHT ENMBRTWS, LarL., CCr 2
W T HUMLAE B DB HERE 2 3140 L e i 13 & A
EEINTORVWORBIRTH D, I HiT. Eo
B L v A, REEF S E & (PPK, popula-
tion pharmacokinetics) &5 /L % FH W\ TEHRE Z
TR S TV, AR T, CCr %
AW TIIMIE L FH D A 7R A PPK EF V%
FEL. CCriton TR SNz A u R A h
LY R NTDNT DR &2 4T o 7o BFIRSIREE
T A B AR AFIRN G % 32 0 T WOiUE 2 5 32
SRt e U, MY 7 & BRERAEZ v
TPPKEFT I EME L, HEFERMER (PTA,
probability of target attainment) |, €2 5w
YIal—varEMAnT, B5HE &SRk
B R [Bl 5% TORRED 12309 5 H&/NEE R IE
IRIE (%) % L[R2 W (TAM) OEIA A 50% % 3
BT BHERE Lk, ZO/E. flE I CCr
#CLItRIF 5k ® L U THIAAAT PPKE
FNAMEkD X <HEAE Lk, 50%T > MIC 4 mcg/
mL ZERT Db INLIHLEL VAV
1%, CCr 85 — 130 mL/ 7> D FEHIT 3 RERi AT 8
RZ EiclgzBEG Liedbn, BLUYCCr=
130 mL/ 73 DB F T ERE A T8 L it 1 g
EHRELIELDOTHh o, EShEFT VI

IIME BB 1T R B A B~ AR 2 BRI Tl
THZ LN TE T, PTA KT D72 DITiZ,
CCr = 85 mL/ 3 DHEFH TITEH L v L EV A
BHRENRBETH D Z LR ENTE, AR
IO NEIT B HERE & MIC 12 H S\ Tile) 2 #
HBULYAVERRTSZ Licky, MulisEfFic
B2 AuXxA0HMMEERKILT S Z &0
TXHZ LmEntz,

IRZNanNFad RRERF~I/I 07 7—Y0D
M L BRRBIC R BB 2 R T

Faught E, Schaaf MJM: The mineralocorticoid
receptor plays a crucial role in macrophage de-
velopment and function. Endocrinology 2023;
164: 1-15.

ARNVAEZERIZMES ZvaarFadf R
(GC, glucocorticoid) DIENMZ, HeyE R D5k S 7240
fEzbbT, HEETOLIZA, JraansF
a4 RZREOEMALZ AN Lie GC OPLLIERTE
HNXE<SWHBMZENRTNWS, UL, il
rOW G CTEHELR GCTHDaLF Yy —nid, &
BRI x I aLF af 254 (MR, miner-
alocorticoid receptors) # 4 L7z & 7 F VAZE D
fToTW5b, FEDHIZ. MR 2SEIERF O [ 1Bk
REDEEZPFMNFTH D & W I INFHIT OV TH
AEL7e. AIMBRZRNAER LI N T AT 2=y
MR/ v 7T I ETFTT7 40y aZHNT,
MR BKIET D &, FERBEERB RN TS
07y —YORNREENIZEITEZ EERL
oo ZOWMNE, =7 v 77— OREEEE L%
EBLY TP N~DINEEORE. & 5 ITHIlasE
~OEZEOHIMEBE L T\, S5z, Rk
PR BIEDEFTN L LTET T 71 v ashbED
BONEIW 2 M, MR /v 77 % MR KAE
Hlizkvsio~runry —VrEETDIHREN
(BRAEsEn) 2K RS2 Lamliz, &k
2, =7 u7y —URGESKTIERIZMMEL T
WA R &Nz, BPAERSh A 2 MR #5Hi%E (=
FL L/ v) TREL L7z, Z ® MR OFEHI22 150
Wrik. <27 v 7y —YOHEO~OBE 2l S &,
I~ u77y =YD Cex2 ¥ 7LD L
BiELCWE, =7V L/ v af5d5e, al
F = NABFER LTe~r v 7y — DL EEH
[WRLIZZ b, arF ) — A0 L%
JEVERNIZ MR 8B5S L TW5D Z LSRR STz,
DEozZ e, MRIZ, EBERBIOA ML IR
TEDM FIZRBNT, SIEITHT D HRRERE
OREBELRFAHNFTH D Z NP BN -T2,

CRBRIEREERER S5 SEin s T S
I B
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I11

KERT 70 —FH 7 —T 0 = RIFpiE by & Z D
—4Ef P © the TRISCEND study

Kodali S, Hahn RT, Makkar R, et al: Transfem-
oral tricuspid valve replacement and one-year
outcomes: The TRISCEND study. Eur Heart J
2023; 44: 4862-73.

FER D B D ZRFpPAHAIE R D B FITx L
TORT T —T N =R FpEidl O ARFZE O E
PR TIX,. BEOHEEN ALY EFY V5
O WIS ITHE S BTG OBE DOWENR/RINT
W5, LAL. 25 D0ERESUEEEBEIZBE L
T LY BRHIMZBHPIZENAE R DOIZH ST
HBD. KFRIZZOER S EZEBNBRE LEbDT
H5b,

A& S > AT — 5 GHBRBED IR WIS 245
) % fitii% TRISCEND study (T, FEMiGiEic b
5PEIRIEIR OB 2 h 2 DL E D= 42
JEZFD 176 L DREREHRI N, T bR
FITONT, BT —F N =Rl o A i
BOBEELSMHE, L a—KRETHELZ=R
PSR 2 ORE LRI O, BRI, #
BB L OAEBOEOUGEICETERT A= %
1A RBBREEAR L 72,

ARFZE TIX, 71% BB, FHER I
78.7 1% T, 88.0% D BEDPEIE =R A IE
LHEWEN TRV 754% O HFE AR NYHA 2387
F ANV ThHotr, BIT—F )V =R FpE
DOHMANITEY., ZRFWFHEOFEIEIX 97.6% D &
ZCRRE LN ICiA (P < 0.001), —[adH &I
10.5 = 16.8 mL (P < 0.001) T.Lo#aHi &#1% 0.6 +
1.2 L/min (P < 0.001) ~HN L7z, 93.3% DB #F
TNYHAZHHIZ 7 S ATEiEN L7220 (P<
0.001), BV RATT ¢ DIEEREIX 25.7 RA
v T (P < 0.001). 643 [ 47 3Bk oD 5
1% 56.2 m iz L7z (P < 0.001), 3 _TOJEK
12 X BT HIZ9.1% T, 102% DB FRLAL
DIZDIT AR LTz &0 S fERIz R -T2,

kXY, BEASIEZFODHEL EO=2R
FRPASRAIE 2R ORI EE Tk, KT 7 v —
F EVOQUE &5 5 — 5 )L = R Fp @ Wi 13 i #7 1
FEHETIIMRL LD, ZRMPUTHOBA MR &
[FIRFIZ — [l & At B O R B>, B
FREHERER & & 1213 TG OB O E&2fE - e mn
HEERLBNABREER TE D Z LIRS NTZ,

1k
% The TRISCEND study & i%. Edwards #: ® EVO-
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Y d—E g i
(et GLP-1 27 IR BI3)

S L

& —77— K ! GLP-1 receptor agonist. reduced
caloric diet., injected subcutaneously
once-weekly

Y T— ) PO

- v NF NCGEIEHI#Z) (73 —E KT
@ SD : HiElMEA) (IR, A#D (B1) i e
WEVRIR DT DIT AR S LTz, IO TOE 1 A
BTG OE NN VT F R -1 (GLP-
1, glucagon-like peptide-1) 2R EIEF I TH 5.

- AFNZTE N GLP-1 & 94% DREYE ) 72 40 7 7 %
AL, b fEEIc EE R B2 A o2 & TH
B 1 I £ TIEE Sz,

A O A EF O 191 GLP-1 %%
EMLUTHIZER L, Bfz2Milds 2 LT
H5.

RIMER X OB GEE ORI E RS L
ThDHIEHSLY R 7 %M E W (RMP, risk
management plan) TEHERFFEINTLY A7 T
H57,

AHFIDBHFEORHE Y ~?

AN, For=—0 DI R NF4 AT T7—
< tL23BH%E U7z GLP-1 ZRMEMEE Sz S b
t b GLP-1 7 u " 8AICh v, EIEDOH L

HiC CHs

MTLSE W M RS BB

*
U

REOENE R T 2 HAITH 5. ZOHRS
ThHhdE< I/ NVF RGRIEFAHIZ) X B b
GLP-1 & 94% D& R RMEEHE L TNWD Y,
GLP-113/NG D LA S Ens A > 7 L
FUBRNEYTH D, AFKNT GLP-1 Z Rk %A
LT, IMBERE REH OIE . B3B8k OH
MM IR L CTHERT 2 2 &5z kv, IERE &
HITH U THEBD R 2T 5 Z L3 lfrS
N5 Z Lo S TIERE | 2R £ 7213 sh B & UTH
RlIcE T,

HAN % & TERRBRAE RIC OV TIL, AR
FRIFEEREENR E L 2 DO EBRILFES
II1 #HERER (NN9536-4373 3B 33 X OF NN9536-4374
ABR) B X OVRIME, EE S EE £ i 2 BURE IR
W T DI R E 4 & U Tz E BRI
IR GR7 U7 3 T AHRER) (NN9536-4382 ik
B #FE L, EEFGHEHEHTHD I RXR—RF
AU HEE 68 & TORELILER XU
15 68 SHRFIT 5% LL_E DR E A 2 ik U iz bk
HOBENIZE LT, KKl 2.4 mg FEO T Z 2Rt
IZ6t 9 2 MRS N2 (p < 0.0001) . AN
2023 4F 3 H Iz G R 5o ARG FE 2 ATV, 2024 4F
2 A 22 HIZHRGEBAR & 72 o Tz,

—JF T, R ->THEIMTBW T, [RESHL
ZNRE kIR R & LT 2021 4E 6 H 4 HITKE
T, 2022451 H 6 HIZBRMIZ TENRERIKR X
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HN

Lo\/\o/\o/m

0\/\0 O

NS
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K1 =37 LF FOEER

* R BRERLERL K 22 S A e i e T iR s
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NTnW? (k54 - Wegovy) . Hgsk CIR G izt
T 5REEIE. GLP-1 2R VEE) 3 2 & b ok
FAELTRY., BB OREEMNE L Bk Sh
TWb, HARZBNTDH., MEHHEIC L TEZM
IHE R BRB LA EREND X5, HA
i 27222 % v DM IT PR 2RI R 2 R 3D D B Y AL A A3
T TnWB 23, BUEE IR T BE 22 IR E 1
R IT~Y Y R=n8E (/L v 7 2088 oI
Thol. =V K— 13 BMI 35 kg/m” 2L ki
29D K 5 7R RE O B OIS
L2, o3y HERE LT DN
REIN TS, EHEIZRT D HEHD
S—XWREELEZ DD Y. KA D R
NBRENEEND, LU, FRTHEETIX, 21
TR T D GLP-1 ZRMAEB S D E% -
JEE - XAy NERZHE LIRS A3
BERoTND, ZORMDORBIEDTD, HAME
JRIE 4. HARBEMS, B4R E L O GLP-1
LR ENIE (2 BUBE IR IR HEEE) Z# 5 LT D
BUEAE 4 HiT B W T, EIRAMEF ok L IE
T OHEME D 7 b D IF WAL HE R L OVE R %
fioTnd, lReazHiTOFE ¥y 7 ETFE
(2 BpE PRI G R & M HE ] o B CHIREIZ X
W5z ik v, M O BADIITFE DR
S L U TR S L ME— @ GLP-1 25k 1EB)
HWTHDZ RIS, BB TORE#E
P KO GLP-1 32 253 44 A ) 38 oD 36 Jis A1 oo mf
REtE AR N S8, X0 B R 2 HEET 2
ZENHRRIZR D L EZBNRD,

S 5T, AIZBWTIX. F—AGR%5 O 5HF|
ELT H1EEEOTHFITH I Ey 27 ©
TR 2mg R H 201843 H 23 H). ¥
V¥ v ® E R 0.25mg SD. [/¥E 0.5 mg SD 3
X O 1.0 mg SD RFEH 202043 H 12 H)
BLUC1IH1REGORAKTHD Y AP R
$23 mg. [M#E7mg P XL OFEE 14 mg GRFAH :
2020 46 H 29 H) 23 Z 2 12 BEBERSF | ~D
MEEEIFIR E L TRKA SN TN A,

RREE 72 i3 2R

- e
ez L. milE. IREREE E 2 2 B RA
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bR E LT UM LT DA
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« BMI 23 27 kg/m®* L ETH V. 2 DL Loz
B 2 MR 23 2
« BMI 28 35 kg/m® &L |-

BB E 72T I B B TR

AR ORI H Te > TiZ. & B A U OIEIGAE R
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ELTHEHY LB SNICBEDLRENR LT D
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</ NF N GEIE ) & L T0.25mg »
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S QST 22 N e
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< AFNTHE 1 MG 2FTH Y. FWEHIC
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- HIBkEHESEOREIC X BARERE S ianig
AILIRE £ I3 O ARG T Z L,

- BEASNEGAE. kARG £ TOHMA 2
HIW (48 i) L ETHIE., KOV AT
BEHIZHEG L, Z208IZH P TDEDREA
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(48 Wi Kifi THITHGET. kOd H»
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W ARG B < & 3 HIM (72 RERE)
LERIEEZ=TDZ L.
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FM2H3$T5 FGLP-1 7 e/ Tho, NN
M GLP-1 23EE/) & 9% GLP-1 28584k & &Rz
%t & L. cyclic adenosine monophosphate (cAMP)
B R AN X %5 GLP-1 SR IEHHTH 5,
KFNIT VT X v LA UTRENT K 200Dk
EBIVEIZ VT IV ADKTERTZE, BX
U7 2/ @ #1z X Y dipeptidyl peptidase-4
(DPP-4) 1T & % 73Rzt U CTHFiME 2 R$ Z i
Xu. ERASEET 5 GA1E#RE, BT
74 XV —EROE N O e A LR T5).

— Iz, BRICNIRMEARRY GLP-1 U2 E A3 hn
3%, b MNZGLP-1 Z¥HEAT 5 &R
S, X AXF—EBIRERHAST D &b,
GLP-1 o4&HWZREA E LT, =3 AF—EIE
BEOHEOFTHIERLRIE INTND, KAHNX
IR R EB R & OV o> GLP-1 52 A4 1z i 84
LC. BHEEROEFENHFEMICES L. S 5T,
AFNI R, BRI X O Bkk D GLP-1 52 %5k
ICEENB I OMBERIZER LT #®#RIcd
YERT 2HReE D H D, TS OFHALD GLP-1
SR ETEMAL L, =XV Bk, R
BLOEBYLERZHET 5 Z Liz X v REEZ D
SEDLHEEZLNTND,
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AFNINEHGE 2 W) &5 GLP-1 7 r 2/ (&
<~ NFR) AT E LTEAT HEHHIT
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OF ¥ ¥y 7 R SD) 28 2 BB FRIK DG
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HEDOEEARBHAREIZ1OmMg TH D, £HIOEM
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JHERAL - VEREPIX. WE B e E o GLP-1 2%
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1) AFI D8 Iz H B MR g V2
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ZFOB O EMICAE, Mk, mE, JBE%
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TREDEFR—2 a3 BEHATEHIcH L
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5L REETS, kB EIdmHLEE
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HBETDHZLHEETH D,
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VRIS O WITIRE IR (g 2 1 © Fef i) 72 8
LWIERE) 235 bbb o, Hz2d
EL. EHPPICEM OB 2321 5 X 5 5k
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- BIGREESRE LG A, AL o R
ZEBL, LWL U TSRS X 5K
WA EZET 5%, HEIZHIST 5 (RMP),

<R ERED Bk ERETE L. AER BRI
BEIBFNRHD DT, BHEOREIZAR
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FT7V U YRR, DPP-4 [HEH]. SGLT2 i
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AENX. MBERE FERZB T 5720, B,
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EHEITE. BEE2EDRMEBINT 5%, HY)
TRLE 21T 9 X 9 Il 72 5 ONTIRE OFIR~H
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RENEXRZINDIEEELH D Z L. REE
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D/ RINFt AT 7 —<HhREL v —L°
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2) )R NTF 4 AT Ty —<HAXtL: vd—-E "
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4) Lau J, Bloch P, Schiffer L, et al: Discovery of the
once-weekly glucagon-like peptide-1 (GLP-1) ana-
logue semaglutide. ] Med Chem 2015; 58:7370-80.

5) Gabery S, Salinas CG, Paulsen SJ, et al: Semaglu-
tide lowers body weight in rodents via distributed
neural pathways. JCI insight 2020; 5: €133429.

6) /) RINT 4 A7 7 =<Kt vd—v
B R ¥ 0.25 mg SD. [ 0.5 mg SD.  [f] 1.0 mg
SD. [A] 1.7 mg SD. [d 2.4 mg SD |23 % &k .

N)RINT 4 A7 77 —<HRAR L ¥
o s “kri, VAR %8¢, vad—F “
IR D BN U R 7 BB (2024 4F 1
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8) H AKE RN -2 i - BE IR IRIEA A K 2022-
2023. 3, WU, 2022, pp.67.

9) Keller J, Trautmann ME, Haber H, et al: Effect of
exenatide on cholecystokinin-induced gallbladder
emptying in fasting healthy subjects. Regul Pept
2012; 179: 77-83.

10) Shaddinger BC, Young MA, Billiard J, et al.: Effect
of albiglutide on cholecystokinin-induced gallblad-
der emptying in healthy individuals: A randomized
crossover study. ] Clin Pharmacol 2017; 57: 1322-9.
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