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2. Renal denervation in 2014: “Has a beautiful idea
been ruined by cold, hard facts?”

Murray Esler, MBBS PhD FRACP*

Renal denervation for hypertension has a long
pedigree. In the 1940s widespread surgical sym-
pathectomy was performed, in the era before the
advent of antihypertensive drugs, as the first
effective treatment for severe hypertension. At
this time no theory identified the sympathetic
nerves of the kidneys as pivotal in the pathogenesis
of hypertension, but the procedures performed no
doubt often sectioned postganglionic sympathetic
fibres directed to the kidneys. Subsequent surgical
sectioning of the renal sympathetic nerves in
animals with experimental hypertension demonstrated
their prime importance in pathogenesis, and the
work of my group showed that there is preferential
activation of the renal sympathetic outflow in
patients with essential hypertension, this becoming
the therapeutic target with selective renal denervation
therapy. Importantly, the renal sympathetic outflow
is markedly (two to three fold) activated in drug-
resistant essential hypertension.

World-wide Experience with Endovascular
Renal Denervation for Resistant Hypertension

The renal sympathetic nerves pass to the kidneys
in the adventitia of the renal arteries, or beyond in
perirenal adipose tissue, within reach of radio-
frequency or ultrasound energy released in the renal
artery lumen. This new therapy has been applied
world-wide in approximately 10,000 patients with
severe drug-resistant essential hypertension.
Multiple studies indicate the efficacy and safety of
catheter-based renal denervation, although there
are some discordant findings, and reports that the
response rate is less than the 70-85% reported in
the Simplicity trials. In my own tertiary care
hypertension clinical practice, many of my
previously most challenging severely hypertensive

patients now have normal blood pressure
subsequent to renal denervation, although usually
still also requiring multi-drug antihypertensive
therapy.

Symplicity HTN-3

A challenge to the percutaneous renal denervation
treatment of resistant hypertension came on 9
January 2014 with a press release concerning the
Simplicity HTN-3 trial in drug-resistant hyper-
tension, the pivotal study for US FDA licensure, and
in the subsequent New England Journal of Medicine
publication, indicating that the primary efficacy
endpoint had not been reached in the trial. This is
a comprehensive, rigorously designed study, but
there is an Achilles heel with most clinical trials of
renal denervation for hypertension, including this
one. Whether renal denervation was actually
achieved in individual patients was not evaluated in
Symplicity HTN-3. For such an otherwise
meticuously designed trial this is a noteworthy
deficiency, especially as unlike in Australian and
European renal denervation trials, the majority of
participating interventionists, although experienced
in other procedures, had never before performed a
percutaneous renal denervation; their learning
curve fell within the trial. When it has been
documented (as it was in the Symplicity HTN-1
study with renal noradrenaline  spillover
measurements), the degree of renal denervation
achieved with catheter-based renal sympathetic
ablation (mean 40%, range 0-85%) is substantially
less than with experimental surgical denervation
(90-95%). It is inevitable that this usually less
than complete denervation in the hands of
experienced proceduralists has been compounded in
Symplicity HTN-3 by operator inexperience.

*Baker IDI Heart and Diabetes Institute, Melbourne
Fellow of the Australian Academy of Science
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Disclosures of Procedural Failings in Symplicity
HTN-3

How 1is it possible to argue against Symplicity
HTN-3, with the powerful FDA “branding”, the
generic strength of the blinded sham design, and
the authority of the New England Journal of
Medicine publication? The perfection of the trial,
however, is illusory, and only apparent if no
discrimination is attempted between the “form” and
“substance” of the trial. The form of the trial is
represented by its generic strengths (large patient
enrolment, blinding, sham control), applicable to
any blood pressure trial. But this is a neuro-
science trial in hypertension, based on a neuro-
science theory of causation of severe hypertension
(there is a key role for activation of the renal
sympathetic outflow in pathogenesis), on precise
knowledge of neuroanatomy (of the renal efferent
and afferent nerves) and on the engineering of
nerve ablative devices. This essence of the trial
received inadequate attention, and its neuroscience
execution ultimately failed. Among editorialists
there was lauding of the sham procedure but neglect
of trial neuroscience failings.

Much was amiss with Symplicity HTN-3. At
eighty—eight too many centers were recruited for
the trial, and at 111 too many proceduralists. No
hands—on experience in renal denervation prior to
the trial was possible in US (unlike in the earlier
Symplicity trials, where it was mandatory). Experts
in their field of interventional cardiology, all
participants were novices in the renal denervation
procedure. Proctoring (on—site mentoring) was done
primarily by company staffers, rather than expe-
rienced physicians or renal denervation engineers,
in contrast to the earlier trials. Energy delivery
was not preferentially to the distal renal artery,
where it should have been, but inexplicably more to
the proximal renal artery. It is now a matter of
record that the denervation procedure fared badly in
Symplicity HTN-3. Retrospective analysis of stored
angiographic records of all RF energy applications
demonstrated that in 74% of patients not even one
fully circumferential renal artery application of
energy was achieved, when it was a protocol
prerequisite that this be achieved bilaterally, making
effective nerve ablation impossible. These disclo-
sures were presented at the Paris May 2014
international cardiology PCR meeting by Dr David
Kandzari, a Symplicity HTN-3 trial investigator, and
are detailed in a submitted manuscript.

Ways of “Knowing” in Medicine

I would wish to stress the methods of
decision-making in medical science and clinical
medicine. In the past, medical knowledge derived
from many sources. The historical starting point
was often astute observation and description by
doctors of the illness of their individual patients.
This was elaborated on with autopsies(in the
regrettable instances of medical failure), observations
community—-wide to detect patterns of the identified
illness and its causes (epidemiology in its various
forms), clinical investigation to better understand
the biological mechanisms of disease (the “patho-
physiology”), animal experimentation to confirm
and extend these ideas, prevention and treatment
strategies based on a logic deriving from all of the
above, and observations in patients of the benefits,
or lack of, when the logically-based treatments
were applied. Elements of this evidence path are
strongly evident in the renal denervation saga.

Some emphases in “evidence-based medicine”,
those which are too rigid and codified, have
short—changed these ways of knowing, especially in
relation to medical therapies. The final, and usually
only, arbiter is the randomized double-blinded
clinical trial, the other forms of medical knowledge
not qualifying as real, or certainly not valuable
evidence. Although in therapeutics well designed
clinical trials are of critical relevance, there are
many ways of “knowing” in medicine. A single
well-designed clinical trial can be fallible, remem-
bering that the Symplicity HTN-3 trial is a deeply
flawed study, and should not stand alone as an
absolute arbiter. The animal experimentation, the
neural hypertension pathophysiology, and earlier
clinical trials should not be forgotten. It should be
noted that the field of renal denervation for
experimental hypertension is active, in fact energized
by the clinical studies. Experimental surgical
denervation for hypertension still works !

A New Start for Renal Denervation, Based on
New Knowledge of Renal Sympathetic Nerve
Anatomy

It is pertinent to ask whether current catheter
designs, sites of delivery of RF and ultrasonic
energy in the renal arteries, and the energy level
administered are optimal. The safety of the
procedure does justify use of higher energy doses.
It is certain that we should be aiming for more
complete renal denervation than is typically
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achieved.

Of particular relevance is knowledge of renal
nerve anatomy recently disclosed in three as yet
unpublished experimental studies in pigs, where it
was established beyond any doubt that the renal
sympathetic nerves are more distant from the renal
artery lumen in the proximal renal artery near the
take—off from the aorta, but converge on the distal
renal artery and the renal artery subdivisions.
Catheter—based RF energy delivery in the proximal
renal artery was not effective in producing renal

denervation, explaining the failure of Symplicity
HTN-3, where energy was delivered to the
proximal renal arteries. The most complete and
consistently effective renal denervation in the pig
studies was achieved when RF energy delivery to
the distal renal artery was combined with energy
delivery to the two primary renal artery sub-
divisions. In future clinical renal denervation
research, my group in Melbourne will use this
pattern of RF energy delivery.
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3. BENRNT L —> avidizEd00°?
~HTN3 OBRR L EBDOHMHEIZONTDELR~

L T T N

7 AU g X, 3 FRIEHOMERE (D el &
b 1ANIFIIRED) 2R RERG S D HE THEH
L T® M AR CBERIS 72 £ 72 1 1UiX 140/90
mmHg) 123 U 78 Wi IUE & R EiE i s I T &
EZLTWVWD, TNETERDOHE—DBAT2TH
o T Tz 8 R IR UL 0 TE i 72 85 % 13N A
THDHH. W 10~20% LHEA STV D,

2009 fEIZBFHIRNICHEA LBl Y 7 —F v
A UCHEBPGEE 21T 5 Z & THRERPMES
ML ESFEBNZ BN TR E < 2y DR 72 b JE 500 3
BREOLNDZ ARSI N, ZOBON IS
BT T 2 B Ll A BRSOk M T DR 7 3 A A
DS & I ERERIZE T DK 85% DIEH|T
A PUEAME A 10mmHg L EIR T35 Z &2
HEREIN TS, RIEEIT K 2 ML 1T H s
12 & o TEENRRE BT A6 5 B e (B s ph
BB X OBERIEMR) nEES N LHEE X
naTna,

K E T b KRB 7 e 2 AL 3R HTN3 23592
i S Nic, HIN3 IZERMA#1T o Icfhic, HE1E
AL LT, BB L oYy b — AR GER TN
BER L7220 17 % & 5 W REZe # P T b ik
WRHIRRBR TH D, 2014 4E 3 Az HTN3 O
.73 New England Journal of Medicine 7612 3 SCAS
FR SNV, HIN3 B F R RIT. Beroht
CHRIEBECTHACEZRRIMFER X 24 FFRITEIT
SEHMETHBERRNENWS, HDHEMKY 3 v
XU TRERTH o,

HTN3 #b&i% 4 DORE S AL TR L2 b
DEERD. TLB L. O HREBEET TNB D
E o mbh b au, @ )i i B e id e T AERE B
TH DX T, BEIRHME O iz id kg & 2T D
FEFINE END. @ RIEEALHIMIETED. @
FIR T OEZRENRKE W &KX R RN
BRIND, O45ThHD, UNICHEANCHER T
Do
@O HTN3 #HERTiZ. 1 OB IS X
NEBBY T —T N EBRIELT, 2RItz

Mo

B35 Z L A2A&TIC, MEHIREH TFEE 11.2
BB ThLe, AMERNZIEET 2 ik &1
BT DIEGZDENTEXENE S0
BARATH B L @l T —T VEBERTTHbI
T, MR AN TEXENNRENLL B
DOEEPDAHTH D, AFFILERMRED 50
IIB AT ST —Y g v IR Z AR
Zw, L L. BREMRR e & 22 pkpp
1) DBERIDKEERFF D E 5 NERIEETH D L.
T =Y aricko THREBENTE nE

S5 MR LB FDHETIIRL RN, B
BB TEBERNT 7L — 3] LIREDONRN
WY THD EHAITFERLTE 2, ATFHEE2ER
BRI T 7L —2 a3V ERATLES &, Sl
BRI ROBEINRTE IO ST, H
BREIERE LN oL OAIRE 52 57
A9,

Q@ RBAIRITE OTLHER D DB EIT D B
DR & DROMES FF AT & o TR
HEOIGE TS X S TWBiKRE, 5D
WA SR AR AR T OB AL B RE Z D D DA
R TH D REME D H D . B A%
R ZRFEFNL, BERIEPTERIMLE & 5 O TIXR
<. BRI CERBRIMEDRKN & 2> Tnd
EFEE 2 Bils,

@ HTIN3 x> + VU —RiDBEEREDIRIE R
FREOWIMIZ 2 8 L. TN HHEFETOR
ERHBIRE ho B LR END, T72b
HIEVEL AL D IRFCIRI OB ET D). %f
TRBE T b M IRIR O R 2 1258 < H1 5 AT g
MrH 5,

@ HTN2 OS5~ 6., ARBEEn (BiRIRE)
DIMJERE T EEA ABPM TORE T iz lJEH Iz
RKENZ RSN TN, T b a3 R
RIFOIMTEEZ XV RKRELS FFBLENHZ ETH
5 9 o HTN3 1341 THLA AL ILHE | ABPM % HX
D AN D DT, HREMEDOEFEH K E WIEH]
BRI SN DA > T, ZDZ ENRK

FURBRR AR BERBR G B S HE O LB TR e A AR, 2RI AR B IR BRI R
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W 72 B JE 23S B DIEFI IR D Z L1227 MR | WETPHITE D HEERIETDHZ L. NHETH
BEVITE DM T 2RO EL LD TR LV A9,
INEL LI ReER S 5.

BRI BRER B T b I fE e phi 3 o bl v W
Bl okt 4 2B EBREE D O, [JRNERTOR
B EANER R~ DI A DR E T B % 70 BB BE AT 1) Bhatt DL, Kandzari DE, O’Neill WW, et al: A

FTB3Z LIFETREVWLRWEBbIS., 441, controlled trial of renal denervation for resistant
O B OB DR E % % DY THERTE 50 hypertension. N Engl J Med 2014; 370(15)
WaBTE U, MESRIT B A 2 03 2 5 iam % T 1393-401.

ST B L. @ BT Z OBEMADOENENS
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1. DARICBI 5 BEBRZMEGEF
~ FTe AN B DA

ol W

AREBF TR 2 W O mEEMEILA < 78k
S, EBRESBRBODASHEOHENE 2D Z
L ERTIH RN, FAiX, BHIEATICLS0
JEREFNMITBNCREIZRBHEBIIC L > TE
U2 OAREBEOHF & LT, NIRRT
FnanFad REEEMR) EHLE N Lz Na
F % F b (ENaC) #hiz X 2Py Na @32 7o ik
OG- 2 ST UTe, —HEOWIZE TIZEKHERN
iz RETHRIEFEATIT LY HETEH
ENaC JEHA M U (BN Na B2 hidk) . o
RECTHRR A BEZ2EBIT 5 Z & THIK FEA
BROBEWEREEY . RN EAARIE B T

WX BOARLHEE KT A= LERBLE Y,

ZOE S IHNBE T Iz 5 ENaC =4 L
BB A =X AE, TTIRE —NVEEK
ZYERIE D v b7 & BARK £ RS2 M 1
EFNTIIHERENTVDHAA T =L TH
B0, Pk 3B RTRIE CDIER) 12 & - Tk
RKINZ B EZENERIND Z L2 IR TY)
HTHE Lz, 215 O IiE s Tk mRIT
REEIND. PRI 2L TOAR4 (Heart
failure with preserved ejection fraction, HFpEF) iZ
B2 BHEZMGEEZRETEHDOTHD . D
ALK HNZ 30 B d o0 BB A dob TR
MEEDHOTHD, LrL. TOBKIMIZTEL
BIMNAELIR R8> ENaC F8BLOZEAL D X 7 = K 1
IZDOWTIE, Z OWFFEBMG L #10> & DI K DFER
Thole TOEFTINIE, BRHENDER LRNER
JE D RBEE RN Ao UTe Rz, 3 Iz lidii i
KT ENaC 341k % 4 U7z Na a2 T
HEEZRLTEY., S 512 EOWRK P TOZAL
L M DL = 3EHEST NV RAT v Rk
FEEFIELTWE Y, 22T, HLIZOIEKRE
FINCRITDHKTHEALREL D A=K A
L UC, Mo —liEBIc i H Ui, B
IZid, BEAZR A B L ARODIRIZ» )5 Z & Tt

169 % SRtk O 2R & phifee (B 1T & 2 ek
OL—REBICEH LR 21T o . Z Otk
DEA AR DOREITIL, 7 A VU ZRIEk L

L CTH1 532 Transient receptor potential vanilloid
1(TRPVL) 37EAE L. 1T 22 SBRTEER oD O A A
BWEEE) 2 LT\, BiA R A ML AR
T TRPVL 23fl# X &g 24 L TRk
BRISHOTLHERE LT, T OROEECMERS AR X
BHIFTER Y T 1 77 0 — KX 7 SO MR &
LTHbBNTWD, AR TIE. £FHERLAIEIH T
T 3T K 2 SEER A SR Sl 50 TR Ao 18 of 1k
2179 Z & T, BK ¥ ENaC 3B N2k L&
WIRSZWNESSND Z L 2R LTz, L L.,
FRIZK L TZ DI 7Y A o Uil X B3R
PEOMEAZ AR IEVEAL T4 U T2 80K R ENaC &
B INE MR G HALIEIR M T - Teo FEMIZR A
H =R LREIZZ N0 5 TH DM, A ITKAEN
P A M IA VBT OBKR TEHITIBIT % ENaC F8 8l
HINCEETH D Z L E2RET 5EBRIGRE2S
TWb, Eio. FEERR RO IR AR 24T -
EETNTIX. BEAMEITS 2 & THIKTER
MR 7EMHEAL 2K Lz, MR #E#EA6IZ ENaC #E AL
OEFEZ LHERKETHY. ZOREATNHO MR
IEMEAL X S B AT T o ENaC iG AL ic BB
THHZENEZBND,

b, —#HOMEFER X D LE~D A L AR
B4 2 R R ORREIC BTk, @ BRE =T H
233 B 8 M R 72 it P 0 i 52 TR R o i 8 2
U5Z&T. BRI TH DHEK T HIZBW
TNany KU > Z2Bb 2 50 1O L 3 4E
CARHIEZ N E N IREREL . Q 20X 5
N Na 2R3 m £ - TV D IRRE TR R R A
ZREECT 5 Z LT E AR RK oD ffiek LA A3
REY., KRN R IE AL 20k Ui A2t
BT OO LS —HDOY A J A BHEEIN
bLEZBND,

SRR R R GE IRTR EA 2
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1) Ito K, Hirooka Y, Sunagawa K: Acquisition of brain
Na sensitivity contributes to salt-induced sympa-
thoexcitation and cardiac dysfunction in mice with
pressure overload. Circ Res 2009; 104: 1004-11.

2) Ito K, Hirooka Y, Sunagawa K: Blockade of mineral-
ocorticoid receptors improves salt-induced left-

3)

ventricular systolic dysfunction through attenuation
of enhanced sympathetic drive in mice with
pressure overload. ] Hypertens 2010; 28: 1449-58.
Ito K, Hirooka Y, Nakano M, et al: Role of
hypothalamic angiotensin type 1 receptors in
pressure  overload-induced  mineralocorticoid
receptor activation and salt-induced sympatho-
excitation. Hypertens Res 2013; 36: 513-9.
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2. LBAZRARED

& BOoE UK M

%lg

i

R LR O HE I SRR RN B - LT
BT EIFLET L D SN TR, B, LlEes
HEE WO AOD &, HEMRIZAHE Lz
BIRITRT D RECHBBESBUR 7 2 —XT >
TEINTVD, OERREARIE. DA B RE
KRESHBELTWDEIT TR, LARRIE
WTIERDEERREBGHIKNTOONLEDS>THD
ZLIRAMDOERTH DN, FOFHMARA =X
ARLBEBIZOWVWTITHERMERAHTWHRND
NEURTH D,

WTAR. ORI & DB B AR ORI IX. Bk A
TR MRAR N2 A Ui 7 v R v — 27 BMELE
TERZENHLNERSTER, BT, DAL
DOFF FEAETNT 2> 3o 2 A2 AR RHE D fifi R (R,
B, BEREAAL L W o 2B D0 TN
fRIAENDD0H 1 . DMl BEAPRE H AT b fif ] 7
R, BEREMZEIRIC L B e R FEET D 2 &M
bhroT&T,

DEREE L ERF O/ v R =2

AT, L=V T UXF T v ROMK
k. =y R YV ET-1) 0V A b IA v DGk
R LN Z 0, MR ERN D07 1 A N —2
EWV O EHERBEIZ X 0 . O ARG AL &
Lhiz PN EDREBEEHi LTS EEZ bR
T3,

RIREMRFH LR T & L TH SN TN D kAL
E N+ (NGF: nerve growth factor) i, —==—1u k
n74 77 IV —IKEL. fRkDMME, AAE
I T ARICHERBEE LTS, £L T,
TERIIR SRz 351F 5 NGF DIEHLAS, 28 i 27 s
EBELTVDEZEXLLNTNDS, LMEKT
ET-1 ORERTTHET 2 Z Lid X< mbhTnb
2, DI TIZZ @ ET-112 & > T NGF 234
HWZHEIND Z &2 5. ET-1/NGF pathway
VL il D FE AT I U B A SR AR S Bz EE
THDZ ENRREINTND,

EBHiT. 7y MIZIBEKETF T L DR T,

ﬁ*

BRI IR

> B IR % 72

wo OB OFEL oA W E

HEBIZBIT 5 ET-1 0FBLTIC & H 72> TNGF
ORBELTLE L. HEORIEMREE EW I
L Tnd Z &nsids i, ET-1/NGF pathway
MBOEDFEL DA 5T, HRIRBIZRB N THE
HEHTHDBEEZLNTWD, —J7, HIEE NE 2
EHIMRE SN ERBERBOALET L TIE, O
7 TD NGF OFEUFIER R L. 38 BEARER FE D3
MPEBZERRENRTND, TOAB=ALEL
TIE. DAHIIZ I 3 2 BRI R R R X O
al ZREHEAS Calcineurin-NFAT (nuclear factor
of activated t—cells) > 2" L Z 4 LT NGF O8]
IS B REE NG ST b,

P EXY., OERREAREEIX ET-1 OF8H.
BEL O NE 8 OEIT X 5.0 NGF 0588l
X o THRIZHESNTEY ., BARFETNIZE
U A ] 2 B0 0 JilE A R S it 23 28 4B (anatomical
modulation) $5 Z EBRNHLN ER S TND,

DARRITI T B DHEEEAE DS AL

DARAIRAE R TIE, Wz BN T AR A
VUEE, BRI o -7 7. ANP. BNP 7
EOIRREGRBETSIEB LTS 52 EBAL A
LTS, ZOBRIE. 20T AV 74— L%
BALSEDZ LT X V. 7T 55> DA AR5 S &
BrETnLIboLbEL LTS,

MRS AR 33 1T D I Wk R T o FE Bl
B2, Sy MeE// Z7uk ) vikibd
5 Z iz &Y i E 2R Ue A =K - A7
AEETNORFIZ LV E SNz, BROTIE
DK NGF OFBIAATTHE L. L&A
W 4347 (hyperinnervation) L7z D@, #iz NE
HRE#RTH D TH iEHEIFR T L. NE Fliie
E O BARHREIXER RO mMAER Lz, E5IT.
IS O EHIF T PSA-NCAM (highly polysi-
alylated neural cell adhesion molecule) & V- 7z %h
Fi R D~ — J1 — DFEBLEHER LUTc. Pl EORER
BB, AT BT D 0 AR R T g A
(rejuvenation) Z&HE L., s & MHRRAEREIR T O — N
LRV S DT EMHLNER ST,

* BB R AR ARG BR AR N R
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DARITRT D REMERY L ZORE

IDAREFRE R Tid, RIEMRERITBWTHA
TRELVE AU, Bl 7 A BRI M o TTLE 1T P
> T, OHIZBIT5 NE &8 813 Uik d 2
LI Tnd, Zhid, REMRERIZBNT
NE @ turnover 237CE L. 3@ H (spillover DIt
) ROFF L UL B (uptakel D) 72 ¥z kY NE
DORFFEENDIE T T D Ll TE R, &
51z, NE ORiMATH D K=, BLXUNE
HEHARKEZTH S TH OFH LR T L, fH3E
1) A8 & AR D I % (denervation) 7 D % D AR
R & &N, BEEMIZIZ MIBG OREHRELTEDS
AbNTE L,

DEDESiz, TNETOIEIEARHENLD
AREIT BT 2 R IEAPFAE R D EE BRI T
ETEM. BGOSR P23 TUHE (T2~ & D
VI LTWAIZ S Rrb 5T, RETH O
FEBDMET GRS AR OFEREIR ) 35
OPREDOFER DL L. FOREBEHEIZ T
IR S THRN,

DAREIT I B WAL AR D5 Lis

Ol AT &R O T OB 5.

DARRIZ BT D D ER AR R FIZET 28 L
WA T =R LZHH BT LT,

%9, Dahl BH{EZMZ v bEA N TLALE
TN L, DER B0 RN~ — 7 —T
HD TH AT D %EREAETT T, EHZ v b
Ti&. AREUIMENZ L7925 TH Bk (2
JEAPRR) ZREFE L2, DALET LT v hDE
FBOIMEAITIE, TH Bk L. &
B ONE AFREb Yy e — ALt
BLUTHRIZE RN LT, HWT, Bz
~—J%—T& 3 CHT (choline transporter) |24
DRERAE T L & 2 A, EROAEDOR K
PRARAENIT CHT Foh: tiiinitt 2 2 B8 .
S Hlc, ZO—#iE TH & CHT OWiJ5 DY tak:
A LTS MERAE DFFAE 2 78D, DS &
BEDMLEEHIE 4 (cholinergic differentiation) 232k
LTV Z b LT,

S 51T, ZIEMAGRREENIC gpl30 ZRMEE /) v
27777 h LTz~ & (gpl30-conditional knock out;
gp130°P19*) 7 e B L. LIF (leukemia inhibitory
factor) 70 ED IL-6 1 M IHA 77 IV —Dik
WZHEMETH D gpl30 ZAKOKENTONT, &
B HEILEEF AL 2O TRE Lz, SR

= A (gp130 7 ) fili v ML HEE 7 L D i A8 S
&R TlZ cholinergic differentiation 23fEFE X L7z
M. gpl30PP < A TIE, ZOBERMH S
Teo ZORERM S, cholinergic differentiation 1.
gp130 AW EAN LICBIR TH D Z &35k <R
SNz, Eio. MlisEE T A QLR Iz BV
To gpl30°H = 7 ZADFHMIBHE~ 7 AT g
LTHEALT DR TH T,

UEXY. RELHPLHMINDEYA N A
> O gpl30 Z B M EN LI ERIC & - TH kIR #
1) 72 0 i 28 T i 0% oD B BE i 2 (functional modu-
lation) 232 Z > TNWAZ LML N E R o T2,

: R=3.0)

R VRT T MTTRER LT BLIG0E. g &
RO S O ICHASWEEE A LEZ B, D
RENT R B Lo 52 JE AR B DI RBFR I IT K
ELEHMTAEHITREMATLID S, LirLA
N, ZOUALITEUT 5 A ik O ke
) - 2R 2 A 2 —JCRNIT R 9 5 & & 13k
THEETH D, DAL TIEL K DHFIT X 0 #EHE
WA ENER SN TRY., ZO/KKH, RED
Bl EREBMETAOENEEIC L > THEAR
A SRR, ZCRAMIC B SN D Z EEE X
. ZOWRF LBLOBEMIZRELTNS DO
LEZBND,

S HlicFAlE, 22 OIERILEICREEND
X9 A ML RAEDFRIE A B =K LITDON
Th. MBI OBLS D B2 FE A 72k e
HZERBTONDN, 48, IR & O E b
REN & UTiFE DHEADS,. S 572 DR REMHH &
Hr 7o 72 M PR IE ~ DI & 72 B W REME 2 AR L
7z,

X HR

1) Kimura K, Ieda M, Kanazawa H, et al: Cardiac
sympathetic rejuvenation: a link between nerve
function and cardiac hypertrophy. Circ Res 2007;
100: 1755-64.

2) Kanazawa H, Ieda M, Kimura K, et al: Heart
failure causes cholinergic transdifferentiation of
cardiac sympathetic nerves via gpl30-signaling
cytokines in rodents. ] Clin Invest 2010; 120:
408-21.
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3. MERY 7Y L TICBILEBEY TN

® M

MARY 7Y > iR Tix,. FFEMROGEIC
Gl & & IR AHE SN D, RIAERITT
RO, HE OFIEZR &1 K Dt 2R
FEFSOE N IT A MfRE OB X 285
HEOHMBRGI &R S, BEFRE LG AT
v ADREIT X VIR R BRES G SR S D,
TREE 3R S FIT B W THIKIT AR & 2R IBE B d
DS, HRHTHEE L <)L C OIS IR I8 B R 5
X+ Hypoxia inducible factor (HIF) - iz & 0 i~
EhdZ enfmbnTnd, HIF-aitid B8R T
AV 7+ —LELT, HIF-la B X O HIF-2a ® 2
ONRFEET D, HIF-a % > R 7 Ll HEERE
TIBHERFZ2KBIL 28X &L LT, 28X
Fr e IaTT I —ARENLTHREND, —
7. AR FEBREI N Cld HIF-a % > "7 &R L.
EEFEMEALN & LTZO MG 88 %25
9%, HIF-la O EREER#EIA & LT, M
PN J fil Ji B % [X] F- (Vascular endothelial growth
factor, VEGF) °. #HER —E b =& AR EER
(inducible nitric oxide synthase, iNOS) 2341 51T
w5,

M1 =?HO77—

M1 HAhhA
(IFNy . LPS)

|

iNOS

&\ =

BAZINE TEEMBOGEERIZL 51X
ZINDHMHY TV v FEBITB W T, KIEM
i, Bz~ v 7y —UREERKEEZ R LT
WOLHEEHLNZ L TE R, IEHE, =7/u 77—
I SIEREALT (M) 38 X OEH T (M2)
WD EMRALZHDZ ERHLNTR > TN
%, Ml<Z7 a7y —IXiNOS 3B L. NO %
ERT B L TRIES v R &EMILEES, —
Ji. M2 =27 v 77—V Tid Arginasel 2T
% Z LT, FIERPNTRBIT S NO FEAE %2 &I I
THRILERALNTWE, RAIZZINET,
HIF-1a B X O HIF2a 3 ZZEh M1 - M2 <7
o7y —URRMNICEET 52 L. HF-1a -
HIF-2a 3 ZFNZF1 iNOS * Arginasel Z8817% 7%
TBHZ LT, BIERFTIZRIT D NO FEAD on/off
ZHEILTNDZ LE#W LML TE L HIF R
A vFrr) B2,

AR, D VWIEEILIIC X OB gEs
FlERZ SN b 0lzslE kX, DO PR
MNEIZLZ NN, FAITIE,. OIRY TV
VIZRBWTHIERER Y SV BN LEERIE S 1

M2 4077 —2
M2 B hA Y

L-a)
¥

Arginasel 4

HIF-1a/2a
AAVFLT

RO AR AR 2 R SERME BRI L
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T ZADIGHALBEE R Z &, DRSO
KB TREREEEZRELTNDS LD Z
L TWD, TNBREICIEDZ ., FfEN
OB FZEE O WAL O FER BT T 5 L iz,
HEEE ) HIF-o R~ 2B Wiz loss—of-
function 77 B —FIZ X VMRV EF Y T H
B IRREFE S 7L OB Sz O W TN &2 D
Tnd, TNETOPHIEEL? S, LRI R
ToH5~v/u 77y —VIRBONTLHREER A
TAHADCENWTAHEMREETDIZLEZR
HLTRY., 4%, JIEHEFEMAMrE2ir5 2
LT ODIRLRRIC B U B 0 I — VORI AR

Fv N — 7 BRSO T L THE 720,
X B

1) Cowburn AS, Takeda N, Boutin AT, et al: HIF
isoforms in the skin differentially regulate
systemic arterial pressure. Proc Natl Acad Sci U S
A 2013; 110: 17570-5.

2) Takeda N, O'Dea EL, Doedens A, et al:
Differential activation and antagonistic function of
HIF-« isoforms in macrophages are essential for
NO homeostasis. Genes Dev 2010; 24: 491-501.
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4. BREERD b AT TEBRESIR BTG R

A - SN S = N I D S
oK BECOONONLOA

WA D REME D - JERE L DA ITEV, 1B
PEOA2EBEOPRITFHICREL TE R, L
LBRL—HOLDAREERBET D &ZOFHITK
REUTHEL, X0 ANBRH T D8 ERRD
LTS, FicRiEnE L CERITY
DONEBRHTHD, RERE, BHLReRE
TIEDEI AT VT LW I N D HETEDT T
FEHEDSESE IC A L, ST O U2 fERIK+
THAHZENHLNZENTVWERLTHD, —
F. DAL EE OIFEYIIED—D & LT
NEYF—v a3 OFMAtkETTIclL SN, #
OWFIZE L THHRBZREIIZMZ T, SRV
DOWMKEZHME LEL Y RAE VAL —=0
NEEREHED—DO LR S>TWND, LErLERD
T RE T EOMER: B LA BB ITH AR
OPENSEEMIZZNETHLMZEIN TV
Vo A, BRILERE & L TOMEEORL S
T Rk A AR LR BIR YRR B r i T D N A ik s &
LT ZEBRHLMN LIRS TE R, bhvbiux
INETCLIAZ VAN L—=0 TV E#K
RPN TR PEAL D Akt 3 77 F )L % B A& i

HINCHBLT 5~ 7 A(Akt1 TG ~ 7 ) Z24ERk L.

HHAG LA D 7 v A N — 7 OO TR B
LT LTE T,

BRBLEAZRY Y7V Fu—A

Aktl TG =7 ATkt L. miEkE/ m iR %25 %
AXRY v vy Re—AEORELERL, %
OBBERBEREFLE L L Z AR &1
2V VIGE. L 7 F U ILER & ORI S R
B A2 B Uiz, B imiaoERizE
KHEHS TOBOR Y ALRE LR IEDDOR
59, g T O B b2 e L. TR
~DENBEEZMFI Lz, 207 AEF ATk
Aktl OMEFIRBBIXERICRRANZDDOTH D
7o, R OUGE G T3 T O MR Rida#
5 R D53 s R 123 B g T & 2 [ - e DAl
MICVER LB CTh D alReEnN R SN
(Cell Metab 2008)"

BRG L ODHEERY ET) VS

DHEE T AR 2 A0 &8 kR
Aktl ZBFIRIL L, DY T > T 58
KRR OB ZRGT Uz, Do a— 2 TG
FE1% DA BHLIR AR MBS - /2 RIHE AR IR DR S
Aktl TG =7 A THEIZMHIEN D Z L BH SN
L7eof, Millar J1 5 —5 )V THIRE U 2 B
BEIX Aktl TG =7 A THEIZE L . O HE h o
BEERMATEIRET — & BB HRg S, O
B D#HELIE Aktl TG <= A THZIZHIH S
TRV . FRHEALBLERIZ - OF B D Aktl TG <
7 ATHBEICIE & iz, IS5 250 L
T & T A, LT REZER R - R IR OV
IZRNWTH Aktl TG <~ ATIMEF ENGRIC
WL TWk, 7054 7 LA I CTIESHER
ToOMmMMRE*HERNICHETFLELEZ A
VEGF-A, FGF-2, SDF-1 72 ¥ DIl i A Aktl
TG v~V ATHRIZEF L TWAZ L3RI
Teo DFHFEZERS OLMEOMINEN o 27 L % ik L
Tl Z A, Aktl TG =7 AT W T EHEY 7
FADUEDTH D eNOS DiFMAL 2 H Iz TTiE
LTNWBZ &R STz, Aktl I X BB A&
RKOLMEHEZNFTIT L-NAME o5z X vkl
e Z &h 6. Aktl @FIFEBUT X 25 HBEK DL
FRHEVER X eNOS Hi3k D NO %A~ LTV 5 il igfk
M % 53Tz (Circ Heart Fail 2012)?,

B & B LR R

A RIPREREES (UUO) BV 2R U, Bkt
IR HBIZ BIE B I OV THRE LTz, UUO 7 B
% ORI REG I T, ARl < RPAER Tk
SHATES & Ll U IR JRANAS R, VB ARRAEAL
¥n. TUNEL BEMEflaommaemnizs. Zh
51X Aktl TG =7 AZBWTHRIZHT LT
V2o ETz. UUO IT X » CTHpARI< v7 ZFAZEE T
U7 9 ERR ., FrAEALBE N 1 DB iE R BIZ
Aktl TG =7 XA THRICIHIENh Tz, UUO7
H#% OBk E Wy = A& 7y MTT,

*HEACK 2K e L A B A FE iR G B e N R
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PAZEE T D eNOS V VLA B R < & A & [k
L Aktl TG =7 A THREIZHEML TS Z &2
o7 oT, NOS [HEXTH D L-NAME D
BhHIzXE Y., Aktl TG =7 A TR LN B #%)
Rixx+v v Sz, Aktl BREIFEBLIC X 251
AKX, UUO 1T X % B RTE ORRHMEA L0 I8 5E %
B S, ZozhRIE NOS 24 LTnhZ &N
R &3tz (J Am Soc Nephrol 2014)?
DLEDFERN B AR RY v 7oy Ra—A, 18
P4, 1BUEEEREFIZBOTL Y AZ VA
M—=7DX 5 BREKHREEHR - LI
WIS B 2 EEFREL, HER B 7a vhakng b
RSB EBTRMEENTL, LYARAZVARNL —
SV T EEDIGEMEEIZ LD AWM EIN DB
WHEARVE Y Z2E L. B & hliEso a2
A==y arvOnTHFEERONCTLZ L
L EEREAITO Z L OBRIRILE 525 D
DLV 5%, I HITEKBHRENLVEY OER
W ED LNV THIHT S Z & THREBE
=2y NOIR~NEORBD RN DD, &

PIX BRI RO L v OFE A O RE A B
NI B FEBLHIE, Z OERRAEIICBE T 55
BROMBIBBEEEZ BND,

X R

1) Izumiya Y, Hopkins T, Morris C, et al: Fast/
Glycolytic muscle fiber growth reduces fat mass
and improves metabolic parameters in obese mice.
Cell Metab 2008; 7: 159-72.

2) Araki S, Izumiya Y, Hanatani S, et al: Aktl-mediated
skeletal
dysfunction and remodeling after experimental

muscle growth attenuates cardiac
myocardial infarction. Circ Heart Fail 2012; 5:
116-25.

3) Hanatani S, Izumiya Y, Araki S, et al: Akt1l-mediated
fast/glycolytic skeletal muscle growth attenuates
renal damage in experimental kidney disease. ]
Am Soc Nephrol 2014; 25: 2800-11.
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5. BN 7 B —F~DI A LIGEREBHIICX S
B ARREAL FBH

-~

Wi HBYIRIE AL 2 P54 %

VAR, BYIRAEALIZ M AS ORI SEMIR B TH D
L&, KIE IS DO RE~ DB G234 &
nNTnd, HAix. BIIRREL OPLISAESIEETE D
W zEd 57T, THEREEHNIC X Y Bk
BEAEN PRI TX 51 LW O I E T TEREZED
Too PURESE T D41 CD3 HilkO A Bt E
L LTCOHERD DMLY % 2 > D3 2Bk
EEF N (7R Y REH E #fs1-/KHH; apoE-KO)
<7 ARG 5 &L BREEESIH S D
T EREMLIETY, MBI Y VR EHT BN THIE
MHEED T V > RERTH 2 HlMHME T #ild (Treg;
regulatory T cell) 258800 L. MUg-CE Ikt {k BE N
Th Treg AL TR Y . ZIASE)RAE LA H]
WCBHLTWS Z L &R LTc. 1% TD Treg
OFENR, LD X 5 izl oREHthic s
Z BAREEAL DFBEIZ D735 D> & 5 W IZ
ERMHTE TOHRNAE, 25O T Mg
LERFEALR PRI TE D] Lo, &<HLVE)
WRAEAL ¥ 5 DA R DS T & T

5 P B D S S AR R

JEN 7 v —Z GiE#) BPIEERERDOTREL
BT EERREEH AR L TN Z LidkkAc 7
HETHLNERS>TND, H~ T A TIEKRY
D Treg BEIMITHDILTRBY., ZZITHEEDOR
SR A A3 720 SPF (specific pathogen free) <
TADEMELELGT DL, BNMESERE L T,
Treg DL SPF =7 A L [FREEICE THIE L.
BHMEOHRTHL, ZJuX NI O AEY AR
—IV & XIVa O#R % ESE S §5 L Treg BEEINT 5
ZENEHEN, ZoZuA N VY ABOLRE
FHBIEDZ LT, BED TregBear b
—NVTELHEERD S Y, IBNT v —F ORI
HBEOENL, O FE FHERIERIRDEN &
"0 5 5DT, BAEMEIGEE & OBER BRI H

J@*

AR SN TS, IHIZBNT B —F~DH
AN, B RIEFIE A U T S IR R DRI
ORMBAREMERH V. EHENRTWD,

BHREICBEANMERES TS0 Ty
A (K)

BN ERNEETDRATZ 7y FYLa) v
(phosphatidylcholine; PC) {3 2E 4 53 00 Il 5 %
EALSEDZ EAHE S YD, BRI T,
PC 3% TMAO (trimethylamine N-oxide) OIfi.F
RIENRENTZ & & DIEA X b OFEfED B
FTHZEREIREINT, RLFRRLITEEN
% PCiX. WALEAN TRE# SN T Y > (choline)
Ly, =oiza) UAENMEICR#INT
TMA (trimethyl amine) & 725, TMA IZBEH» 5
I ST, I B W TEERIMICRB S,
TMAO &72%, 235 DOFEM 5 LUN OB FE SR
%1715 T TMAO & BiRIEALTZ R & O RE 1R %
FEH L TV 5, BIRIEALE T LD apoE-KO <7 A
W PCEAREZRGTH L. MAFEICITE S
bz 3 TMAO OifE ER %% T, il
#hHay b — VR el U CE)IRAE AL B A
BHEM U, 2L T, RRHTIAEAXRY ST A5
EE G L ThHENMIE 2D THRLT D
L. PC #5iz X A 1dh TMAO ofEhmE it & n
T, BiREILDOEA D X+ A Se, TMAO
Oz X% “~7 v 77y —Y Olibofn”
L. VAT u — VRS R O SR
IEH RO LEES N TND, ZORRIZE Y.
IE PR E 13 TMAO DREE & 5 R 24 L
T, IR ZEASED Z LB/ TRENT.
ZLTZHE. THEWNME SO AL, R
LR B OFEEICR Y 55 ZLERLIEL
WHREKRTH, RERZOD DHFEEE & b
%o S HITZ ORBHTBET D N HIEE % [F 23
BWFEBHEA TND Z ENRTFRIN., ZORERN
BIRIEAL DT Iz 285D LR,

TR AR AR E AR N B IRBR AR BT
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phosphatidylcholine

choline

BAEEOFED
REMAOSMMEIZES

o Clostridium
% IVorXiVa

(tnmetmflgmme N-oxide) - '~ BEREAD
D 4«»1 RHS e ﬁ)i%éﬁ
Ewmizpe 5 ﬂmmﬂﬂﬁli
? éﬁ%ﬁ?ﬁif ﬁﬁ’ﬁ:ﬂ’/;\’r&
DI EL A T =ry '
BIREL mw
' mbﬁm@mé
FIHTES

B I, ARSI S

B L TR Y. BIREEALOFEACHERIC

B2 B2 5D, NI A 2 BRI S PR k2% LT,

BRI LTz,

Fic . HERENRNRHIZ AR SN 5 o
EREBHICTH Wi &, #EITEENDIEN
MEEoER. DLIBAN7e—S0x 4 7%
RIS DR ED TNWD, ZORIZE > T,
HEREROIIEICHETIHBN 7 —F X A
THRHHT D HREMER D D, S HITHBBSET,
BN ANTE D L5 ITigEEED Tz,

- R=p0)

RPN N 7 1 —F LR BIIE & OB
HRED SN TS, &AL THhN7e—F L
PEERERIE R & OB EM: | 24T D05 & BIfEAE
BDTRY., RRZ N7 e —F 28t XE58)
IRREAL MR B D Bh Tk - Tk 2 BH¥E LERIR I
HALw, ZoS5SomEnsERL, —HHREL
FRRICB W CTEREEMTES L5958 ILEwn,

FIZEFHBCIRTE
AHFZE72 BT SLOWNRIZBI LT, BilRd <
SRILE L DB DARFEIR E1F7R2 0

X HR

1) Sasaki N, Yamashita T, Takeda M, et al: Oral
anti-CD3 antibody treatment induces regulatory
T cells and inhibits the development of atheroscle-
rosis in mice. Circulation 2009; 120: 1996-2005.

2) Takeda M, Yamashita T, Sasaki N, et al: Oral
administration of an active form of vitamin D3
(calcitriol) decreases atherosclerosis in mice by
inducing regulatory T cells and immature dendritic
cells with tolerogenic functions. Arterioscler
Thromb Vasc Biol 2010; 30: 2495-503.

3) Atarashi K, Tanoue T, Shima T, et al: Induction of
colonic regulatory T cells by indigenous Clostridi-
um species. Science 2011; 331: 337-41.

4) Wang Z, Klipfell E, Bennett BJ, et al: Gut flora
metabolism of phosphatidylcholine promotes cardio-
vascular disease. Nature 2011; 472: 57-63.

5) Tang WH, Wang Z, Levison BS, et al: Intestinal
microbial metabolism of phosphatidylcholine and
cardiovascular risk. N Engl J Med 2013; 368:
1575-84.
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RERFK DT LA 7 AN —

% M

XY

TR, R CIREROIFBREIIZE
FRRERIEETH D, 12D rb b, HIKEY
IZBW TR IZE WM TbNTE 2, L
ML, WAREPRE DM ORIz 3B KX T %
BEHIND X 5Tk, RN O@mBREITS,
REREFEMZTNZ TWD,

DFEY, MROBEEMEE PN IZEMNT D
RH DT, REREEH OV — RAR—ZEHM
MEEERZN LT AKBEHERETEAZ =Y 7
DRDORBE LR EFERDERE S OBZTH L
W ORISR S iz Y, 20X 5k
BERFITE ORI BN RE 2 R 2 ITREE L, “72 e %
F72BDONT?7 EREEHMNEE, ‘BB -
BREB 2T ED L S Rtz iT 213 &
WDMRP?” LN BIVICHHIEIZE 2D Z LR TX
5o

(EN

“REREBRE” ORE

A, BRI OMEESHRIT “BN” THD
FERR UV > 7 Vi 72 & ORISR AR Rk o B
ZMENICEET S L, KIZMERER A Uiz#ik
EB I OBERBENEIZ LERSNIMEN? S
LR~ AR E T 5 (K 1A) 7. FVE
10mL/kg % 30 TR G595 &, SHERES%&
TR, MU R ERRE DR 40 % 72 I L 72 %,
AR T D, Fe b BRh 3 REiRICIZ 5 Lie
KiZ, Z DK 50 % HSHIERIE 1T /45 L, ) 40% 23
JRE LTI, MENITIXIFEALLEELR
WY (R 1B) . T D X 5 (s R o I 45 o h 51
X BN THY, TG LEEVERO 20% 300
BRNIZEEE D] LS BEBLRILR - Il
HBITOR BB,
B. KL Y ORESA
INETEM b ORI, BEERREHE

A B
JoFAsyhy  EBHME AiB%H
+ REFRH 10 mUskg
C:Q/ 100r it
EixaHh
%4 (%) 8o}
]AﬁmE
1 «* P 60k
CORee— 4o R
]AE?EEE 20}
—+COP,
= J 0 1 2
v —
; | T koN B B (h)
E7/LOVEE S~

X1

f BB R DK R B) (A) &7k 531 (B)

(A) Iz & 0 AP RG S Tokid, BHIMAEPE - MR E M Ok £ L OB EREEA RN L
Te s o TERAMAEEED SR EIC BT 5. MRHEZS? 7262257 W iEziy, 7Y —
DOAKZTHNEHE D B Y > ~E~BET D Ok 2, 3 20 55

(B) i EiK 10mL/kg % 30 2} THe G- L Rf oA &, Ml E iR, JREOZEL 2 RREET 7 1ic
F VR LT Ok 2, 3 2> HFIUE) .

* LR RLREIRBRLY: - PR IR %
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L, INOEELATIZLIZIVIRESNTE
Too PRIRHEI & UCTHlTHITEK, RS - WRiEFH
b OKGIESE, HIl, Y— KAXR=Z2AR1HIT Hh
205, HIMEZRWTEN S OB 22 BIZWIE
RIBIIZ AN LY, Hric F ofE SR 7 DI,
IREEFIALIZ KRBT A U B RIETEIRIE, Wb B9
— RAR—ZTH 5. BE HFHARY— KAR
— ZADFEFBEESNTWERY, BEIzk 4
U 72 2 iE 23 2 B8 AL AL AR 1T 33 1T 5 2B il I 45 B oD
K xR BEOFEBEETTEI T DGR, RE
RO DI I KB ORI E T 5, Z 0k
WITMAENL BB SN, ZORRMgER
BRI B, (63K OIERE DM %26 5 T2diT
KEDORBEIREHRGT DI LRI TH -7z,
Lox U, KE OSBRSS E o 1) % B)
£I 5778, HEKTED LRI X 8NMEBEDS
XD,

C. Wz X7 213 & RIER RIS 3
4 R OB AL E FARFOMEEIREY R 2L
—3 a3 IR NT, Fih o ERE G EE 22
b & B T2 RF O W 53 WA AR ORI R 2R AL % 204 L
7o (K 2A) %, SWVEHE G HE %2 B S ThMEE
IR E, 20mL/kg/h ORHHE T X H <
MAREIIILHEME £ TRIE Uiz, —J7, FIERALIC
BUF 2 HIEME OBFEZEAIX, WG D
BRI LIRS BRI L, JERMEAicis
AR E oLt E KEL ERloz, Zh
B OFERT, SR EGEE o LRI E R
BlebEVHGES, LAY — RAXRX—ZA %1

IR X5 (PRI 3 1) 2 e R v i o 1
m, oY MRz iU 2189 — KAR—
AR TDHIZ L ERLTVWD, Z ORI,
[P — RAR—ZA~OIMIFETELR S % 5 Tzl
ZOHTE T mEEEZENEED ) Lo ROt
WO EEIE L, [MEEEHRTHZ L
Y — RAR—ZZBM I 5 WHetaR_ LT
WD SELEHIBRIZ & D — R AR—Z DRI
SFE, — RAR=ZABEOHICEIE SN
BIMEE 2 5 NERRL 72D,
D. REREHER 5D goaldirected fluid

therapy ~

Z 010 fERDOERRMIZEIC X v, BRMEILE T
BN TR IfTON TE R BEROKER S
I OREAESES DI L Y, BEIKE
fEH L7z goal-directed fluid therapy (GDFT) &k
BOMEZRDDZ NN LR,
DEY, PHFAICIIT D 4AEICHE R T 5 14
i (hypovolemia) 1Z%) L K& O 5B i % #% 5-
LTbHZD% ZMFERORIRICHF G, ik
OFENSHETT D, —F, W5 E &% -5-HIR
1238372 hypovolemia % 31 &t = USHFRE R 2K
TE®2, ZOLIC, WEBROBGNREZTET
b AT ETHMiEORIEINEN D 2D, MR
DOHMERE « FHAREIE OB IR 2 W 3L X § 2 Fal 72 5
WG EE R RETDLENRD D,

Lo L, WALEBIEMALE MBI 5 40EH)
BBy 2L —v 3 T, BT R ImATER
B» % 15% LU R D OIEFATRAL OIFIE % 20% BL R

A
BRI !
Atk 100 (EH D) I
(%) s , 5
i H = SRR <200
S0¢ (FEFHEMD) E 20 A jﬁ! 20%
i A
ok mig # 10} AA&;,
& foapen
o0
50l ol ©©°°°00° N mugmp <15%
0 10 20 0 2 4 6 8

fn B ER 53 E (mL/kg/h) F{iTEER (h)

X 2 BAMEHEALE FRIC R 5 B Gl &Rk (A)
BLOTFMEHB) EOBKR (T IaL—v3Y)

(A) FANHFH 4 RERT OBAIE R AL E AT N T, A7 b O SVE 1 G- 2 280 X B T2 RF O (A 43 T
TR D AT AL (FARHE T RE DM o3 T PR RE D 28 AL fy/ AR BRI e D R A D X —& > 1)
g OCHR 2 2 BRIAME) . MEROBSEE ZBD S5 Z Lz & AL oML E 7
JIE (SS9 M) 1R 89~ B (SRED) .

(B) BB AL S FAE T RRC I T 2 IEFATERAL O A I B i n (R AE) A3 FEHEE D 20%. IMUAE S I
DELUENE D 15% & 70 5 SV s 50 % 5270 2 AR L CEREREH Lz, Kok E
FEIBNE, OB AR Ok 7 2 B R IHBZE).



211

IZB S A D EIE R HIE D E VD il O LA,
FREFE AR 2D Ic >N TR 20, 8 KT

i CiX 6mL/kg/h L E b TH<L 725 27 (X 2B),

Z OFERIE, FREE OBAEIEALE T TR
DIIT LV Bl R L2175 Z LITFEE EA
WHETHDIZLER LTS, LER-T, EFf
R DB 7 TI, B 5 H g % 4~6mL/kg/h
IZHIR L, & Ra v =F 5> 7> (hydroxyethyl
starch solution, HES) 8 %172 & OBERZHR—F A
422 Lizk Y hypovolemia ZikET S,
GDFT 33 FRINC S Z 2L R Th 5.

e & xi¥, 8 ReE DRI ALE Tz VT
AR L7225 BB #E % 6mL/kg/h & L, KR
FRED 1mL/kg % Rl - 2BV EIR £ 7215 6%
HES (431 130,000) 250mL % 15 3 TR —F A
#5935, 2o 7 v s aic Lieh - TEl
th O & T U 7o e O R B 28 AL & fo ik ) 18
YIal—yarick oL (B 3). 2Dk
B, FMRETTIIILELY, FERERS L
TNBIZ S 20b b3 FAiiblh 2 R I MK
IR HRTHD Le, ZHUCENT 2
JREWRMZH L, SEKER—T A%E L THI0
WEOBEMZHOTIHTHY, MKEHDIIRE HIT
HFT LTz, ikt L, HES R —5 A8E3 00
WEEEMEHE ThE IS L TE 2. fifle

MBIz oW T, FHERALIC BT 2 R it
HDOENIZRNDIZH L, HES O 5135V E I
BT & 5 7 IEF ML B B ik
R 2FImEI Lz, 92 F 0., SEWK & HES
DR ERFEWZ, HES Iz X B IR omE L IEF
AL OEFIEMEICH Y, Zhbick v HES 28
it OB D L PREINS,

Goal-directed fluid therapy 58 &

I E T GDFT it ohlfE 2B 5 Z & 23
HESINTHWBIZH»rb 59, GDFT LK
Bz tHmigE L Tniwn, 2o#EBo—oi, i
REHLITHBIF D GDFT Ok 7 a b=z & HHE
IR Dl E & ORI OTEBEICH D, DEY, &
W72 TR (goal) 0 F D BRI R ERE 1L, £+
FICHESLENTWRW, T2 & 21, FIENA T
CRBWTLIED 1 RHAHENRKERDET
HES 2R —F A5 LiF 578 h a ) T,
HES BE#EICR—F ABEINDZ Lichky, F
fiBALE 4 FS#121% HES #5813 HES » 1
HEFREZEETD Y, B, IHYERTFMEC
HL 7R & DI DA%l S fiif e (zero—balance
approach) & .LIED 1 BIHHENR K ERD X5
HES R —F 25352 Lick Y GDFT %17
STHEIZBWT, iEOEIEDTRERICHER

5r i 10 mL/kg
0..
51 4 HES
10 m %
-15L
30r
AR s
AtkiE 20f (FEFHiTEBARL)
(mL/kg) 10
ok HES
30r
RISk
20F  (SFIRERGD)
10F
0-
0 2 4 6 8
B R (h)

X3 RN—T RimiEEAl X 3B ILEFM b o
B LR (VI 21—y ay)
FHFIFE 8 R OBHIEM AL EFRAITB N T, R—F ARG 2 EHl £ 721
6% b RaxioF N7 7 8K (HES, 41& 130,000 12 X v frot,
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#EFED SRR oY,
A. What fluid? “HES OMiEREESRIZ—ET
=237\

GDFTiZBF 2R —F7 A GIHEH I TND
R 0% <1%, WEETIER< HES Thb,
T, fEAOMEIEERE, S2E b Lk
RO % BIMBERNIT & EE D00, B TIZb
T 20% TH D DIkt L HES TIZIEIE 100% T
b5 LS BEEMRITHESNHTND,

LA L, LT > T “dipos] oo M5t B i sh 1)
I GRTOMKEITRAET 57 &0 98 LR
(context-sensitive) 232ME Xz Vo H EIMERID
To DI 4 B FRIE A BRI BRI L 72 23 &5 HES (F#y
7r-f-& 200,000) %45 (£ 15 43 [H T 20mL/kg) L
GG L 2R REEEA%IZ HES 285 LicE
Iz8B1F %5 HES OIS ERIRZ ik U7z iR
ZETIL, B Tikfs L7z HES © 90% 231K
T EEDDITHL, BETIETHRSLG L HES ©
40% L MAEWNIT E EE BB o M0, 0%,
hypovolemia DRAE TIIHE L7 HES DIF LA &
MBIMENIT L EE Y KX e mE a8 1458
FTHDITR L, MEENIER ORETIIHRG L
HES ©% < BMEMTEATT D, Z OIS ER)
BoOWML, IMKEESIER OIRE T HES 2# 45
9% & hypervolemia £ 72V, Z ® hypervolemia
AP 2 @ glycocalyx J& (endothelial glycocalyx
layer, EGL, X 4 75) Of&E 25505 Z Lic k v 1
EHE B TTESED D EEZLNTND Y,

MmENEMRmIZFEET D EGL X, 7k
D77 AN—fEER LY, KSOEUNNTERED
15 00 - 0SB4 B A 3 3 B BR DI g D X Y
T—=ThHDI LnbhroTERY, KEMYA
A Y, EIMFEREEE, OEMET MY w7 AFIR

A7 F K (ANP) 72 X% EGL ¥k a2+ 2 &
&y, mEEEEEZEDL EEXLNTND 2,
Jeik OWFFE TIX, HES # 5% OIMFEHER) R % 1
VRV T =V v ERCEARZRGARE S
WFERICE B~ b7 vy MEOKETNIZE V&
WU HECTHIELTWD O, KO FETH DA
YRy T =22 =% EGL NIz b i 57
» EGL % & A7 MR % K42 izt L (K 4
F o ARIEERRINGEIR), FRIMER D534 % K35~
<~ 27V v Mliix EGL 2Rz s & & Kk 3
5 (B4 4 FRARRNGEIED . A RERE AR
HES ##595 &, Z Ol ERID 0.84 7~ 5
A IX 0.95 ITBEIN L7z ' D% Y HES #:45:
XV EGL OFE S 1Z#E-RT DR 30% 12l LTz Z
LT, ABREITR 40% Lz L PR S
é 13)O

Hypervolemia %% EGL #:& %5580 287 & LT
ANP OGRS Tnd P, ANP2BSL &7
2 —%5 LHIKKN cGMP B 2 ms g5 2 &
12 &V metalloproteinase % ik & &, metallo-
proteinase 75 EGL #:& 2 55H 5 2, 7 Z Llic B
W CHETRIIZ ANP 2 73N U 72B%1i2 EGL O/ T
» % syndecan-1 DOEEBED> B DI % T~ T W
72 CiX, 107 M ANP i% syndecan—1 D H 2% 2
fEETHE R, [A ANP 5 (ISEIRE 300
pg/mL) XA RO B b ANP IFEE IR
XZx—%32 ¥, BlED L Z 5, HES fhic &
% EGL OZAbiZ e MeBWTHEERZ I TW
2y, EGL ofiEZE bi: HES o A B3R
WCEEREHEZRLTWDS EEXLND. 5%,
Tz & ORERFIZNIZ EGL S 2R T 5
PEHRHEICBWCOEEARRETH D Y,

4 FHILE N 2 @ endothelial glycocalyx layer (EGL)
EGL (ZERIMRHL, 5 MOBEMILA) OFIUE R 11 7 53 HBEE Uiz, 2SR ARIC 6%
b REF S DI LY T LB (5 TR 200,000) 25 LB 57 Bk GRAHIN) & I~ b
7Y M GRATRI) 20 5 25 Lie ™ (1)
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B. What goal? “EintE” ORIRES
GDFT O _>HOMEIX “M 2R3 50"

Thbd. %< OEIRIIZETIX, WmKintk, o%
Y HES R —F A5 Lo HES 1 [
HHBOMMZIREL LTS, b o
RKEZEFIULOEDORTA T LT D &l
L, @iEAMNZITS. LHL, ZTOMRORIET
& 5 Frank-Starling D.UHEREHRRR DOTIRIT, FAfF
RESHPREIC I VEILT D, EHIT, K—F
AHIZ LY LEOFTART S —E RN 5 &
W5 R5E1E, HES @ context-sensitive 72 M4 HE &
RO DNHT U DKL LR, EEE, OHEREN
IEH 72 B TR OGS 72 < 725 £ T HES @
R—F RG22kt 5 LR E AR L2,
P LAMBOPHREE/LSED Y, 2%, O
BEA B 72 f# Tld Frank-Starling OvBEBE TR O
St A 72 G (DG DRI A2 W) TH-Th,
IRARIC X 0 OEOTTARIBEMT 5 L Zh
RIS L TOHHES ERIEDZ ENTE S,
Zhix, WbiX “false fluid responsiveness” T&
Y, SRR D D Z LI d U LEDORTA
1 DI 22 TR L 720N

<7 n{ERIr L I 7 uFiRA~

e “PhruT 7 THEDITE, BEE
Hitiib+5 2 2 Th D, GDFT Tl EIROEZ S
HWE A 4~6mL/kg/h FLEICEET D2, H&
Z VWD R—F AR5 TEIrEEXDEIT T
W DFD, 5K —F AL TREN] ORI

A

Classic
JVIA=Lp[Pc_Pi_G(Kc_ )]

Revised
J/A=L,[P.-Pi-o(n, - TCg)]

RIS X LA D, i ROR T O R &
S uRREREEE L LTWA A, Bl D 7ek:
OBHEZHMRICBIT S 2 7 a GO TH 5.
SF Y, [OAIHEIMET ISR BRI S
N XELWY. ZOXETH D MRS
HEFF SN TR RIIMR ST D] b
ELWV, UL, DOAHELSE T IIEHLRRE 5R
RSN TS IZR SR,

A. Revised Starling &

7 RPEBRICB T 5 W E IR E R
MUEERD o Tz, FhUE, BMIMLEREZ A LTk
BB 2 E L TE % Starling DRORE L, D%
Y revised Starling DR TH 5 ", fEROR L D
HEWZ, EGL O3 RIZ & b2 nHlIafE 0BE %
FEEDOPD VT EGL H FOBHEERZELEZEAL
Tzl THB(EBA), T v FEMIMEOHERSE
BRIz BV CRAMMAE M & Ml E 0B E =& T
A5 L < U TR AE C 6 Ml 48 o0 /K FE % 380
S BT R OBMIMAEEEZ A LT Abiiix, 7RO
Starling DT U 72 23 XX B A AE E D K 1T
K UEARINCEEINT 2139 CTH 528, HEITITRE
K @ Starling O Rz Xk 5 Tl % B - 7z (K
5B)¥, Z X, revised Starling DRIT B
T EGL B FOBE RS LML OB R %
JEX D DIENZ LITEVFBTES Y,

B. EGL E FOBEEZEREIXABHRICKET S

EGL & FOBERZETIL, EGL EHFOT AT
VR EOBEIREICL - Tk D, BHlINEEE
R LT N7 2> OBENZIE, EGL (small pore)

B

0.08+ Classic ,
J /A Starling .
(um/s) ¢ 06} 8
0.04f }
0.02kF Revised
Starling
0.00-

0 10 20 30 40 50 60
P, (cm H,0)

B 5 Revised Starling O= (A) & BHIME PEOBKIE (P,) & BMIMERE %/ LT A (J,/A) OBf% (B)
(A) Revised Starling XTI, MlaME OBEREL (r;) Dh 3 Y IT endothelial glycocalyx layer (EGL)

R OBEERERE (z,) IFEASND.

Jo/A: BRI EEZ S LT AL IR B 72 0 D 5 5 Ly: 5ibesk ; P BHIMAEFEO#HKIE ;

P FMEHEIEORKE 5 o KEHRE;

7.: B REOBEIR BT

(B) Z v MEBHIILE OWERERICB W TEMIMERE EMEMEOBEREFEEZEL < LIIRETEM
MAEREDF AT (P,) &N S § 7R DBMNMAEEE 2 Ui A3 (J,/8) 233, JIE Iz Ak
IEAER (classic) @ Starling ORIT L B FHME L » bEI o Fo DIz L. revised Starling ORIZ X 2

THME & IHE K L Y,
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A L7288 & large pore 4 LB EIRH D ¥,
Large pore ZA4 L CBE LT AT I U0, il
MBI LT RiBE ARz Lizosy EGL B F
IZHEH#d 5 (backward diffusion) » Z#Li2%F L, EGL
A LI ABIE T V7 2 > ® backward diffusion
2T 5, Lz -> T, EGL H FOBEIREIT
1%, EGL 4 Lz A & 7 V7 2 > @ backward

A

Flow of water and
small lipophobic solutes

Glycocalyx
(semipermeable
membrane)

Junctional
strand with
breaks

Subglycocalyx protected space

B

diffusion D X5 > Rz L > ThE S (K6 A, B) Y,
DF Y, BHIMLEREDE KL EWRHE AEF
%< 7257», EGLIE ROT VT I VIEHmREN,
TN I VREITMEME LY RS RDS, Zh
IR, B OF K EMENERT A @ TN
D72 7257 EGL HNOT VT I U IREEITM
JaME X v w22 (® DY, EGLEA LK

Plasma
protein reflection,

) Pericapillary
Interstitial interstitial
plasma proteins, fluid

meEm
XX EGL
\Large pore

]

R E

X 6 Endothelial glycocalyx layer (EGL) %4 L7z Al (A) & 7 V7 2 > Lk (B) OBIf%
(A) KiZ EGL &4 U CRAMIMAE FEA & 4 N BMIERR % & 3 - CllaME I B8 35 (A

(OCHK 18 22 5 5 .

(B)Large pore %4~ L CHLEMMTBE LIzT V7 2 0%, MIMERIEIC 048 LT R g Al Le v
EGL & FIZHL# 9 % (backward diffusion) . EGL 1 F DBERETIL, EGL 24 Lz Al (H A8
L7 N7 2 v D backward diffusion (B A#E) DANF L ATk > Tkt 5 CCHk 17 2D L ITlERR) .

Tt BMIMASRER A Uiz 538 J.: EMILEEEZ A LT A7 2 0l ; P
n: BB ;

KT 5 P MaRE OfKIE |
7,: EGL 5 N OBEREIT

BRI PED
7 M EOBEREE ;
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Gr\
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EGLASMDEERE (um)

X 7

BHIMAS e D# 7K FE2S endothelial glycocalyx layer (EGL) 38 kO

MW BRI QT V7" X V3 AIc B KX E
BANMAE DT AL T E MAEND B MLENAD S BFEAIEING S 7ed, EGL H
TOTNT I VREIRME TS OCHk 13 2D LITHERR) .
P.: BHILEEOHAKE ; = MRNEOCBEHRER ; z:EGLH FORBEREE

A& TN T X 2D backward diffusion DS
VAR EN, EGLE T EMEMEDOT VT I ViR
JEMWEE L < 72 DB FEO#/KFIX 17cm H,0
LENTWD (KDY, EHFOBMIMEPEDORH
KHEZ 25cm H,0 & 4% &, EGLE FOT VT
VIREISMEEE X IR 25D, Al
BT 5,
C. Revised Starling R DOEKI 3

1. Hypovolemia

Hypovolemia (21, Hilll7e ¥z X 0 MLE R0
/I U7z absolute hypovolemia & k372 Lz kv
ML LR Utz Z &z & 0 AT I i & A3 A
J£ 9% relative hypovolemia 23% 5., X 7 n{EEIZ
B B HOBREMZ2ENE, BHIIME Ok
£ &5, Absolute hypovolemia CI3=E il Il 4% e
DOFIKEHME T35 DITxt L, relative hypovolemia
TIXMAE LRI X 0 MR35 72 I
BEREOEKEIZNIZ ERTD Y, Len-T,
M7 EIT X 0 Bl L5 e D /K HE SR IRE I i
WEITH &, ABFDEAD LT D T2 DB o
MAE B TITR E 5. W, & MzRIT 5 volume
kinetics study 12 & % & iz & % hypovolemia B
IERERS L0 £ < MENITEEED ™, £,
B e OB K E AN, B RE 2 A
LicfikEz EBEEE LTI S/NS N
728, HES 13 % QBB EE T X 0 K E 74
BERARHET LS L PREND, T HINLEY =
v 7 BTN DOYMIERAIZIB W T, HES (431

17 130,000) 13 7MY > S ARIZ K BT 453 <
SEE I 2 (14 & B 2

Zhizxf L, relative hypovolemia G328 Il 4
D KIER TN, MEND S IMEN~DS
WHRBLN, ZOL S RIRETREREHRETD
2D IFMEIEE 5. HES TH->Th,
EAIMAERE 2 LT # K EENRKRE WY HES
OBEEEFIXMBHEESNRICH E Y FH LA
W, 525k hypervolemia 12 &5 EGL DA
BT oM R R 2R S &5, L
T, FREESEIC KB IMEIRRICE R T 2 MER,
% Y F%HH hypovolemia (Z5F LTI, &R O
FR RS LR L& x2S SR L, &
RLEEBMOEROEKIEZIERILTDZ LI
X 0iE Al OMBHEHREZRD D Z LA
MICHD. BRBIRMTFICBWTEERZ 1-3mL/
kg/h IZHIB L/ V=R 7V > OFfifGIT &
Y SEE I T 2 #ERE L2 R, SR E I (6mL/kg/h)
LEmEARIC X VI E AR LI B
R, WALE - DABHEDRER AL WD S ET P,

2. Capillary leakage

PEREIRFIZ I B ML B B DBl M s e 35 T2
W, KSLTNT IVREDE L RIEIXIMEND
LIMAEMZIRHE L9 < 72 5 (capillary leakage) .
THICRRIEIC IV EH SN A A 23
EGL 2325 2 L BRREBELTHDS 7,
M8 T2 1 EGL O K2 DO —2>TH D
syndecan-1 DA IR L TR Y ¥, ZhiZ
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FINREIC X B %5EMN EGL 245 Z L 2R
LTW5, £z, KIAEIC X DHIIERE ORI H
JORTE OB K IEZE RS RS20 9, BN D
MENA~DABHRR S SiZHENT 5,

Revised Starling @iz L7285 &, capillary
leakage K& T gy 1 &l o I A7 B8 2 %) Bk,
hypovolemia & capillary leakage D /NZ > AT X -
THhED, b xiE, BMEMNHO X 51z hypo-
volemia 73BHZE ToH DRFHIZ, BN EREDHK
JEFE T L TWD e, #ER, HES OWind
ARG L0 ISR ES R AT 5., 2T
G L, WRIC & DR ORRILE TiX, S
LR LTV 2 e DB OF A2 B 5
LCTRY, fWmkic X v BMImE oA ES LR
T2 & ZORETIMEND SIMEN~D 5
MBEINT 5, Z ORI capillary leakage #E1T
Dz HES XSt $ 25 0T, HES Offi
BRI U, B & HES oI &
ROEIINES L 72D,

R OB OH T, EERFICBITS “WHEK
vs. BRI Ol O VIR N TE =,
AR S UME B 1231 5 HES £ 523 BiHRES
THREBAIEDLZ ERRESNTERY, FiE
BEEDIEELREZICBIT S HES O D%
M S Tnd 230 HES OEIEH OB IZ &
P TIX7RWAS, HES D@ #5112 X v MLz 3R
L7z HES 2R L& 2 b Tnd, KiEOB
ML T 2 5T S B BE, itk owseR
A72 LIT K0 BUMAE I 4T3 D Al R S B “BK
MEFEE" THD., LIen-oT, fiirhod HES
DTN G- H3W 1% D IalE %2 5§ 5 e 2 &
Uiz &, HES ZZRMICEGT 252 Licky

HES O &2 B EHR/NBIZE EHDHRET
H5b,

3. HfamE RE

R Z LI, WmEFIOE L v Lo L AW
D EBEAIVE ThDH. EREOBBENILET
MRE I, SRR 5T & 0 FEFARERALIZ RN T
D RRREI IR E i SN 5, EEE R
HEIRR B 20 B2kt & U ChYE 5% 4mL/
kg/h & U, BRERED 1mL/kg % FIEl - FZ B2 &
B E 21X 6% HES (51-& 70,000) % 15 730~
T 250mL R—F A5 Lz, RN—F A#%5600h
15 735 (R —Z AEHHE TR - 60 7340 1 [ali
HiE 25 k5 (stroke volume variation, SVV) D8 —
Z A RN 5254 (I SVV) & AERB A
VE—X R VHIE LR — T ARG RO
B ol R L OBREZ R LTz %Y, SVV
IXOMIERTE M OFREETH 0, DEORTA M AN
ERAR U I

ZDFER, JSVV i HES &R — 5 A#: 5D L
Ji DB B & A DOEARBIRIZH > e
(15 23% :7#=0.19, P=0.0009 ; 60 434% :7°=0.22,
P=0.0003), Z®mFEHIZ 15 %Iz HRT
60 MEIZBNWTHRIZABTH -2 (X 8), 0F
Y, HES ;R — 5 A 542 K 2 ORI R OB,
R—T ABEGHETRELY S 60 2 HRITBVWTAE
RBZERDY, ZOMIANIR—F AFGHID
JEFATEEAL ORLFR IR EHRIEERE L 2D,
Z DHI4IE, HES 2MBEIREITIC & 0 IEFAMERAL
IR Lek 2 MENIZE & iAteZ LItk v, 1M
HNRBREZEINEE SVV 2 S8 LHHT
x5,
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X
z o $2et0..
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N 3t a) i
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]
-6- L 1 L L J
0 5 10 15 20
AHBRASNN R E (%)

X 8 BAEWNILEFEMIFIZBITS 6% Rkl oFLFr 72 8E (4F& 70,000) R—F A
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R A5 HRERBR 21T 5 Z L oS
DB, WEMEDSIEA X o2 dhnE L
evidence-based medicine DK TH D, L2 L,
INHDFEIC K VGOSN T RER ZRIAICH
B UBIR 4 5 %8, O£ U science-based medicine
LEETH D, ERBORBEMEIEETFMIZBNT,
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Al HAE N - L & 7 &% — (Soluble Tumor
Necrosis Factor-Receptor : STNF-R) (2D T

*

B =

Circulating Soluble Tumor Necrosis Factor—alpha

L -Receptor 1 and 2 (STNE sTNF-R1 & -R2) &1,

M 2B L TW 5 A4k (soluble) X i1 7z
TNF-a. INF-aZ5k01 L 208HB)THY, —
MAaE V. RRISE 2°, CHEIFA Y. A Y. FM
5 0L DEAIED T - DALY, ERE Y, 3O RE
PR Y. SRAIVETRESE 1072 & ofE el
THRELLTHALN TS, Whid BIMEEdF N
fFA<=—TThHbD, SINF-R2 OE/ 7 ua—F )
PREAL LTS 7V F VT (LIFr—F
M=%, 22 x e Mo 7L 774
YF—/H), TEV A7 (k23T ; =—¥1)
NH D,

o M

TNF (JES RN ) 13V 1 b A > O—FT
Y. P TNF-a. TNF-5 (U >k koo
LD -a) BEIKXLT-pD 3 FEHNH 5. TNF-alx
Fie= 7 v 7y — IRl & Wb S HUR
&/~ Hllfid (antigen presenting cell; APC) iz Xk v
EEINDREWEY A M IA > THD., TNF-alZ
APC DR O 4 T Y membrane (m) TNF;
26kDa tFr&h 3 (Fig. DY, & DREOHECH
JE (1 2 1¥ lipopolysaccharide, LPS) 23 APC @
toll-like receptor 4 (TLR 4) iz#5&3 5 &, YIkE:
# (sheddase) T& b Zn-metalloproteinase (MMP)
@® —Ffi . A DISINTEGRIN AND METALLO-
PROTEINASE DOMAIN 17; ADAM-17 iz X ©
membrane (m) TNF 23 9) ¥ X 4. M &
TNF-aB3V Y —Z2ZN 5, ADAM-17 iZ. TNF-«

TNF- @ convertase
(TASE)

TNF-a

Examples of proteins that are
shed from the plasma membrane

Cytokines, growth factors

TGF-a, EGF, HB-EGF, TNF-«
KL-1, CSF-1,Fas-L

Receptors
TNF-R1, TNF-R2, p75NGFR,
IL-6R, TSHR

Adhesion proteins, others
L-selectin, PTPg, LAR, APP,
ACE, Delta

Figure 1 Cleavage of tumor necrosis factor-a (TNF-a) by TNF-« convertase (TACE).
The membrane anchored pro-inflammatory cytokine TNF-« is cleaved by TACE in
a membrane—proximal position to release the soluble cytokine. (3Cfik 'V % —¥FC&#)

FRBEERIR S - TEBYR BB AITIER - HEEdR
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TNF-R1 =
- ~ STNF-R1
HOF :
o B I TAPI-2
I.‘l ‘.[ ; - ——1 extrace llular
' ——
| Membrane
e R ———
d mntrace bular
- K_' Receptor
Sheddase
Clasto-lactacystin
p-lactone
—— TaAPI-2 ‘
/ TNF-R1
| Proteasome
\_Vehicle

Figure 2 Proposed mechanism by which inhibition of proteasomal and zinc metalloprotease
enzymatic activity regulates sSTNF-R1 release.

Treatment of human airway epithelial cells with the specific proteasome inhibitor
clasto—lactacystin—lactone induces the proteolytic cleavage and shedding of soluble TNF-R1
ectodomains, via a mechanism that may involve the trafficking of intracytoplasmic TNF-R1
vesicles to the plasma membrane. Inhibition of zinc metalloproteases with TAPI-2 prevents
both the proteolytic cleavage of TNF-R1 ectodomains and the trafficking of intracytoplasmic
TNF-R1 vesicles to the plasma membrane. CGZiiik ™ % — &2

converting enzyme (TACE) & HIEIEI 5, Z DY)
W - Al ¥RAL E iz TNF-a % sTNF (43 F1&: 17kDa)

LBV, BRI T (M) It W THIE S e b
DA circulating sSTNF ThH 5. X 5iz. APC Oiffl
iz, TNF-a DR 4ETH S TNF-R2 (51
H: 70-80kDa) b EikER AL > & L THAE L. APC
LIS Oz 1% TNF-R1 (5 1-&: 50-60kDa) A3
1T 5 2,

TNF-o 0% X4 TH D TNF-R1 % TNF-R2 3
PUSHIEIZ X v . TACE 2iGHAL S, B &%
FUGIZ TNF-R1, 2 238017 - /T ik &3 (Fig.
2)¥, Fi., TNF-RI, 2 § sTNF-R1, 2 & LTIl
h 2 EBRT 5. 972 b circulating STNF-R1, -R2
ThH b,

MMP

MMP i A Zu7as57 —¥ (G 2)E
AFVIINEE L TNWD X 2 RT B REREOR
) O—#ETH Y MMP OGN T IR A A4
I BREENRD, aF LT uFE s
B, T AFURENPLERD N NY v s
ADGEEIZICD E L, MlERmicEHT 4>

NTE O, EEEEIEO T vy TR L

FOVERIZZ I ichizb, 1962 £z = a b
BRALF ¥ —NAFGEZ—NIZEDFE<Vr
7Y DERRITB W TR S NS #EfLic B 5
FTHWHE L LTHREN, 1968 4EITiZ e S ORE
WKHETDHZ ERREN, MMP 77 2V —(C
JB& 9B WL A IR & RS A o0 T RRRHIC 0
END. I MMP ZpEEM, s> &
N L ZAIZBNTHE A, TR ARITMaR
MIZHBE L TND O THEHEIZENESbh
% ITi R D TACE L. S AR L £ 2 b b,
MMP 13 EEERTERE (FF—4#2) & LTREESR,
a7 F KD OBEN RN 2321052 &
R viEMibENn S, £72.RXKR % L < iZ RRKR
i 51 % > MMP (JE#& A% MMP 134 TZ O
EENB)IFINVHRICEET D 72— v
(furin) & MEEN D WERIT X UM 23208, EMAL
Ehbd., MMP-1, 3. 7. 9. 11, 12 LU 13 13
BRIOKEZTH V. SSEMEREIC & v mEiksh
%W, MMP-3 1%, BAffiV 7~ F CHIEOBFIC
PN, BB TR - EE S D EHE T,
ZD= MY v 7 A EER ORER. BEinEES X
3 eEEbhiTnd, £z, EAEEINE MMP-3
DB I L. 2R mEe Y > N E &%
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i LTz 47 L s MMP-3 a5 L5745
LEZ BTN, FOH, [+ MMP-3 il
WZBAE Y v~ F I BT B IR IR OFLFE % K I
THEEbh TS Y, £z, R/ v <F
OFGBBEITB N T, MG MMP-3 {23 B &
TR 2 MR Ul T ©, RN E T
RAl 2 HERE U 7SN IELES T T d B E A 5
FBAET V) v~ iz BT 5 Hg G - B A B
DOFYHFHMO~—hELTHHATHD L EbN
T3, IMEH MMP-3 28 ER3 2B L LT
BIffiV w~F. SLE. BER. BAERD D,
ADAM-17 iZ MMP O—#ThH 5,

ADAM-17

ADAM |Z. disintegrin K X1 > & metalloprotease
KA A v ZfrE R oMl oL HeE X R 7
Th 5 Y, Metalloprotease (7GH:H1.0y) . prodomain
IR SY) . F D Fiz—disintegrin &<, & HIiT
% @R, transmembrane domain. cytoplasmic tail
Lo T (Fig. 3)W, 1997 4£i12 2 DD N —
7T & Y IEBEESEIN 10 TNF-a 2 Y)W 3 2 ik
tLlT/u—=v/r/3nlk,ADAM 77 Y —(C
BT 25MB, TACEMNT7 7 I — DR THIO TR
FRIGMEEFEH SN T TH D, 824 7 I/

525 1RBIlEZ RN T, NRFflo7 e KX
AV furin ITX > TUWrEnb Z Lick vk
bF 2, fillsE KA A ATIZHEBA v @) FiE
BeFIDSHEAET Do M A IR IGEHTBIET B3, RN
TILESLERH TELLEHE LTS, fho
ADAM 7 7 2V —5F Ll AREr U —»R
RN R A A UREEIT B L TN D, BRA ZfifX
VR B RBGEETOIR L, 2 S8 EET,

TGF-a. Notch. TNF-a. APP 72 & 3B offMHAS
LN, BIER, TV YN < —I5", DR,

BEPRIE, BRI CRR A IRR L BET S L F
bbb, EEEFNTL &7 % — (INF-R) ici %
T-5 55kDa 33 L O\ 75kDa D725 2 FEEOS T
FOGFENM SN, ZRZEN INFR1 B X O
TNF-R2 & FHENTNWS 9, WiZ D7 I/ iBES
U2 &, FRCHIEN R AL > Tal ko
TRV, £z TNF-R1 28 7 FVIEEEE S HRE
MLt 7E—THDZ ERAHENTNDEDIT
HFLC. TNF-R2 OHREIZBIE DIFZEFE VT
27 wEERFEIME I TNF-a OVER 2HE3 5
FrRIE AT D Z LI MRi» b S h
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Figure 3 Metalloprotease—disintegrin domain organization.

Two models of the domain organization of membrane anchored ADAMs (a disintegrin
and metalloprotease) are shown. On the left is ADAM with a catalytic site consensus
sequence (HEXXH) in its metalloprotease domain; the prodomain is depicted as an
inhibitor. The model on the right is of ADAM that does not have a catalytic site in its
metalloprotease domain, although the protein sequence of this domain as a whole is
conserved compared with ADAMs that have a catalytic site consensus. (CJik 'V % —3F
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Anesthesia for surgical removal of pheochromocytoma
in a child with diabetes insipidus

Yasuko Higuchi*, Ryu Okutani*, Yutaka Oda*

Abstract

We report anesthesia for pheochromocytoma
resection in a 15-year-old boy. He had panhypo-
pituitarism due to surgical removal of primitive
neuroectodermal tumor in the brain and post-
operative chemotherapy at 9 months of age, and has
been receiving desmopressin for diabetes insipidus.
A diagnosis of pheochromocytoma was made based
on an elevated urinary excretion of catecholamines
and their metabolites as well as a mass lesion in the
adrenal gland detected by computed tomography,
and surgical removal was scheduled. Preoperatively
blood pressure was controlled by doxazocine, an a,~
adenoreceptor antagonist and desmopressin was
replaced with continuous infusion of vasopressin,
which was continued during anesthesia. Total
intravenous anesthesia with propofol, fentanyl and
remifentanil was performed. Besides increasing the
dose of remifentanil, phentolamine, nicardipine and
landiolol were administered for controlling hyper-
tension and tachycardia in response to surgical
stimuli. Hypotension after adrenalectomy was
restored by noradrenaline and by increasing the
infusion rate of vasopressin. Surgery completed
uneventfully, urine output was remained constant
during anesthesia.

Key words: Anesthesia, Pediatric, Diabetes
insipidus, Pheochromocytoma, Vasopressin

Introduction

Pheochromocytoma and central nervous system
primitive neuroectodermal tumor (PNET) are both
derived from the neural crest. The former usually
develops in adulthood, while the latter is a rare
brain tumor usually arises during the first decade of

life. We performed anesthesia for adrenalectomy for
pheochromocytoma in a boy who underwent removal
of PNET and postoperative chemotherapy as an
infant and developed diabetes insipidus. As the
prevalence of PNET is very low and its prognosis is
poor, the occurrence of pheochromocytoma and
PNET in the same patient is exceedingly rare. To
the best of our knowledge, this is the first report of
anesthetic management for surgical treatment of
pheochromocytoma in a child with diabetes
insipidus secondary to PNET.

Case report

A 15-year-old boy (height 145 cm, weight 35 kg)
was admitted to our hospital for diarrhea and
vomiting. His family history was unremarkable. He
underwent resection of PNET and postoperative
chemotherapy with autologous stem cell rescue at 9
months of age, and has been treated with
hydrocortisone 10 mg, levothyroxine 100ug and
desmopressin 40ug daily for resultant panhypo-
pituitarism and diabetes insipidus, with no
symptoms of PNET recurrence. He developed
cardiopulmonary arrest accompanied with severe
adrenal crisis caused by viral enterocolitis at the
age of 13, and has been bedridden for resultant
hypoxic brain damage. He has been taking enalapril
and amlodipine for controlling hypertension. On
admission, his vital signs included blood pressure
of 136/74 mmHg, heart rate of 80 beats/min.
Laboratory findings were unremarkable except for
white blood cell count of 12,300/mm?, levels of
glucose of 158 mg/dL, hemoglobin Alc of 6.6% in
the blood, serum C-reactive protein of 19.8 mg/dL.
Urinary excretion of fractionated metanephrines,
catecholamines and vanillylmandelic acid during 24
hours were 19.08 mg (range, 0.15-0.41 mg), 11,900
ug (range, 37-150ug) and 103.7ug/mg creatinine

*Department of Anesthesiology, Osaka City General Hospital and Children’s Hospital, Osaka, Japan
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(range, 1.2-4.9ug/mg creatinine), respectively.
I'*-metaiodobenzylguanidine scintigraphy showed
increased uptake in the right adrenal tumor while
gallium scintigraphy and MRI revealed no metas-
tasis. Enhanced computed tomography revealed a
right adrenal mass of 6 cm in diameter, indicating
pheochromocytoma.

Blood pressure was controlled around 110/80
mmHg after replacing enalapril and amlodipine with
doxazosin, a specific «;—adrenoceptor antagonist
recommended for perioperative management of
pheochromocytoma®. Hyperglycemia was treated
with insulin. Continuous intravenous vasopressin
0.2-0.5 mU/kg/hour was started in place of intra-
nasal desmopressin for perioperative management
of diabetes insipidus. After intensive control of
hypertension and diabetes insipidus for 3 months,
he was scheduled for laparoscopic adrenalectomy
under general anesthesia.

No premedication was provided. After induction
of general anesthesia with propofol 10 mg/kg/h and
bolus fentanyl 100 «g, endotracheal intubation was
facilitated by rocuronium 40 mg, and anesthesia was
maintained with propofol 5-8 mg/kg/h, remifentanil
0.1-0.6 1g/kg/h and intermittent fentanyl 50-100 xg,
under monitoring of invasive blood pressure, central
venous pressure and bispectral index in addition to
standard monitors. Bispectral index was maintained
between 40 and 60. Hydrocortisone 150 mg bolus
and vasopressin 0.5 mU/kg/hour was continuously
infused during anesthesia.

At the beginning of surgery, blood pressure was
140/88 mmHg, heart rate was 90/min and central
venous pressure was 6 mmHg. Tight adhesion of
the tumor with adjacent tissues, including the liver
and inferior vena cava prevented laparoscopic
surgery and the tumor was removed under
laparotomy. Besides increasing the remifentanil
infusion rate to 0.6 ug/kg/h, phentolamine, nicardipine
and landiolol were administered in small increments
for controlling hypertension and tachycardia in
response to surgical stimuli. Infusion and blood
transfusion were performed in order to maintain
central venous pressure above 5 mmHg. After
ligation of the right suprarenal vein, systolic arterial
blood pressure abruptly decreased to 50 mmHg
despite central venous pressure of 9 mmHg. We
increased the infusion rate of vasopressin to 1.5
mU/kg/h and started a noradrenaline infusion of
0.06 ug/kg/min. Surgery completed uneventfully.
Blood pressure was 110/60 mmHg and heart rate
was 100/minute with an infusion of noradrenaline

0.05ug/kg/min and vasopressin 1 mU/kg/h at the
end of surgery. Urine output was almost constant,
approximately 4 ml/kg/h. Duration of anesthesia and
surgery was 9 h 39 min and 8 h 8 min, respectively.
Blood loss was 2,520 ml, volume of fluid infusion
and blood transfusion was 4,500 ml and 3,080 ml,
respectively. Urine output was 1,190 ml.

He was transferred to the intensive care unit
under orotracheal intubation and received contin-
uous intravenous fentanyl for postoperative analgesia.
The tracheal tube was removed, noradrenaline and
vasopressin were discontinued and desmopressin 40
ug/day was restarted on the second postoperative day.
The postoperative course was uneventful. Blood
pressure and glucose level returned to the normal
ranges, and urine metanephrine concentration fell
to a normal range within 1 month. The rest of
hospital stay was uneventful.

Discussion

Annual incidence of pheochromocytoma is 2-8
cases per 1 million individuals, of which 10% occur
in children?. Nonspecific symptoms such as general
fatigue, nausea, and abdominal pain are commonly
reported in affected children ®, and 29-57% of
pheochromocytoma is found incidentally”. In the
present case, chief complaint on admission was
diarrhea and vomiting, and hypertension was
attributed to hypoxic brain damage without further
examination. An «,;—adrenoceptor antagonist was
administered before surgery for controlling hyper-
tension as recommended previously ?.

Besides controlling extreme and unexpected
blood pressure surges in response to creation of
pneumoperitoneum and direct manipulation of
the tumor by fast onset and short-acting hypo-
tension agents, treating hypotension after tumor
isolation by maintaining adequate intravascular
volume and by using vasopressors is required
during anesthesia®*®. In addition to increase the
infusion rate of remifentanil, phentolamine,
nicardipine, and landiolol were used for controlling
hypertension and tachycardia during manipulation of
the tumor. Besides starting continuous adminis-
tration of noradrenaline, an infusion rate of
vasopressin was increased after vascular ligation.
Although the dose of vasopressin was smaller than
that reported previously”, it was effective for
restoring blood pressure.

The patient was receiving desmopressin, with
less potent V1 effect and vasoconstrictive effect
than vasopressin”. Although desmopressin might
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be preferable for controlling diabetes insipidus in
patients with increased plasma catecholamine levels,
it should be administered intranasally, which might
prevent adequate control of urine volume and blood
electrolytes during the perioperative period.
Continuous infusion of vasopressin 0.5 mU/kg/h was
effective for controlling urine volume during the
perioperative period without affecting blood pressure
or heart rate in the present case.

Mainly noradrenaline and seldom adrenaline have
been used for controlling hypotension following
removal of pheochromocytoma®. Recently effect-
tiveness of vasopressin for restoring blood pressure,
especially in cases with catecholamine-resistant
hypotension has been shown” . Down-regulation of
the catecholamine receptors and exertion of the
effects of vasopressin via the vasopressin receptor
rather than the catecholamine receptor may be one
of the reasons for this™. Inhibition of vasopressin
release by excessive circulating noradrenaline
levels in animals has also been shown”.

In the present case, pheochromocytoma was not
revealed until it developed to a large size,
suggesting a possibility that down-regulation of the
catecholamine receptor occurred as a result of
long-term exposure to catecholamine. Hypo-
thyroidism secondary to hypopituitarism would also
be one of the reasons for refractory hypotension
after adrenalectomy. When vasopressin has been
administered preoperatively and down-regulation of
the catecholamine receptor is expected due to
long—term exposure to catecholamine, increasing
the dose of vasopressin would be the first choice for
restoring blood pressure.

In conclusion, both blood pressure and urine
output was successfully controlled during pheo-
chromocytoma removal in a boy with diabetes
insipidus developed after removal of PNET
Vasopressin was effective for restoring blood
pressure after adrenalectomy.
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Successful management of severe penetrating
abdominal aortic injury by the Pringle maneuver and
thoracic aortic cross-clamping

Jun—ichi Hirata®*, Munehiko Ohya*, Keiji Kumon*

Abstract

Background: Hemorrhage shock following pen-
etrating abdominal aortic injury leads to high
mortality during the perioperative period.

Case: A 32-year old woman was admitted for
severe hemorrhagic shock due to a self-inflicted
knife wound that penetrated her right upper
abdominal quadrant and was visible on ultrasound
examination as a massive zone 1 hematoma. Her
vitals upon admission were as follows: an un-
readable systolic blood pressure (extremely low), a
pulse rate of 139 beats per minute, respiratory rate
of 40 breaths per minute, and peripheral oxygen
saturation of 81% of room air. An emergency
trans—peritoneal operation was performed. Massive
bleeding occurred from a retroperitoneal hematoma,
followed by bradycardia. Pringle maneuver and
thoracic aortic cross—clamping procedures were
performed simultaneously, followed by diaphragmatic
aortic compression. Total estimated blood loss
amounted to 10,000 mL, which warranted an
infusion of 30,000 mL of fluids. The patient was
diagnosed with duodenal, liver, superior mesenteric
vein, and abdominal aortic penetrating injuries,
which were repaired under direct vision. The
patient’s postoperative recovery was successful and
uneventful.

Conclusion: The Pringle maneuver and thoracic
aortic cross—clamping procedures followed by
diaphragmatic aortic compression were effective on
active hemorrhage and ruptured the hematoma.

Key words: penetrating abdominal aortic trauma,
hemorrhagic shock, thoracic aortic cross—clamping,
diaphragmatic aortic compression, Pringle maneuver

Introduction

Traumatic hemorrhagic shock due to stab—induced,
penetrating, abdominal aortic injuries leads to high
mortality (90-95%), and effective treatments are
rare”. Abdominal tamponade procedures can result
in the formation of a large retroperitoneal hematoma
that effectively halts a hemorrhage; however, the
co—existence of active hemorrhage and hematoma
in the intra—abdominal area can present significant
challenges. A laparotomy could cause additional
uncontrolled hemorrhage because of eventual
rupture of the hematoma?. Additionally, it is usually
challenging to expose abdominal vascular injuries
surgically. Typical abdominal aortic injury is
characterized by active hemorrhage and contained
hematoma, and the co-existence of both impedes
repair maneuvers.

In this report, we present a novel case of
successful stabilization of hemorrhagic shock by
simultaneous application of the Pringle maneuver
and aortic cross—clamping.

Case report

A 32-year-old woman presented to the emer-
gency department 30 min after a self-inflicted knife
wound. Her Glasgow Coma Scale (GCS) score was
10 (eye, motor, and verbal [EMV] response scores
were 2, 5, and 3, respectively [E2M5V3]). The
injury penetrated the right upper quadrant of her
abdomen; depth of the stab wound was approx-
imately 4 cm, and the knife had been withdrawn. No
bleeding from or prolapse of abdominal organs was
noted. The patient’s vital signs included an un-
readable systolic blood pressure (SBP), pulse of 139
beats/minute, respiratory rate of 40 breaths/minute,

*Department of Emergency and Critical Care Medicine, Kinki University Faculty of Medicine, Nara Hospital, Nara, Japan
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and peripheral oxygen saturation of 81% in room air.

Palpation of the upper abdomen indicated tender-
ness and Blumberg’s signs. Laboratory data were
significant with a white blood cell count of
6.07x10%uL, red blood cell count of 3.32x10%uL,
hemoglobin concentration of 10.8 g/dL, platelet
count of 17.8x10%uL, aspartate aminotransferase
level of 131 IU/L, alanine aminotransferase level of
11 IU/L, prothrombin time(PT) of 77%, and PT
international normalized ratio (PT/INR) of 1.20.
Lactated Ringer’s (LR) solution rapidly transfused
at a rate of 2,000 mL/h and the patient’s BP in-
creased to 70/50 mmHg. Computerized tomography
(CT) was conducted based on the principles of
advanced trauma life support (ATLS) ; however, the
CT scan could not show the source of bleeding.
Thus, we attempted to determine it by conducting a
focused assessment with sonography in trauma
(FAST). The FAST procedure did not facilitate the
isolation of the involved vessels and organs, but
revealed both a giant massive hematoma in the
portal and retrohepatic regions and a small amount
of free fluid in the pelvis (Fig. 1).

Following general surgical review, the team
decided to precede laparotomy because of the
notion that a patient experiencing shock due to
hemodynamic instability is likely to sustain a
penetrating injury to the liver, mesenteric mem-
brane, or abdominal vessel. The application of an
aortic occlusion balloon catheter to the abdominal

aorta for a penetration injury was not selected
because of a risk of developing embolism and
thrombosis complications. The team adopted a
trans—peritoneal approach and performed an
emergency operation over the course of 25 min.
The laparotomy resulted in a gush of sudden
bleeding from intra—abdominal vessels near a
ruptured retroperitoneal hematoma between the
liver and kidney. The patient’s SBP rapidly dropped
to 40 mmHg and bradycardia occurred. The surgeon
immediately applied direct pressure to the dia-
phragmatic aorta and simultaneously performed left
thoracotomy aortic cross—clamping. This process
was performed 3 times, once every 10 min. By
operating for 10 min and resting for 5 min while an
assistant took over, the surgeon successfully
controlled a major hemorrhage. In addition, a
potential episode bleeding was
controlled fully by the Pringle maneuver; thus,
phleborrhagia was controlled by clamp release
every 10 min. Because of these procedures, the
patient’s BP increased to 80 mmHg. These
maneuvers enabled us to view all of the abdominal
organ injuries, including those to half-circle of the
duodenal bulb (Fig. 2; organ injury scaling [OIS]
grade 5), liver stump (Fig. 3; OIS grade 4), and
superior mesenteric vein(OIS grade 4) and
longitudinal knife wound approximately 2.5 cm in
length on the upper level of the renal artery branch
of the abdominal aorta (Fig. 4; OIS grade 5).

of massive

Figure 1 Focused assessment with sonography

in trauma (FAST)

The FAST procedure did not facilitate the isolation
of the involved vessels and organs but revealed both a
giant massive hematoma in the portal and retrohepatic
region and a small amount of free fluid in the pelvis

Figure 2
Half-circle of the duodenal bulb
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Figure 3
Liver stump (S3)

Initial repairs of the abdominal aorta wound
included the conventional method of interrupted
running Dexon™ S suturing by end-to-end
anastomosis. The next set of repairs included
ligation of the injured superior mesenteric vein and
cauterization of liver resection margins. Here,
hemostasis was nearly achievable within 90 min

after laparotomy by various maneuver combinations.

Total blood loss was estimated as 10,000 mL;
consecutively, the patient was infused with 30,000
mL LR solution and 12 units of blood. On the third
day after the operation, the patient’s disseminated
intravascular coagulation (DIC) and hemorrhagic
shock improved. By the ninth day after the operation,
she manifested with acute neurological symptoms
and was transferred to the psychiatry ward. On the
23" day after the operation, the patient was dis-
charged with orders for psychiatric and cardio-
vascular surgical follow—up.

Discussion

In this case report, a patient presented with zone
1 intra-abdominal hematoma (supramesocolic or
inframesocolic) , underwent laparotomy of the portal
and retrohepatic areas, and was categorized with
grade 5 injury according to the OIS created by the
American Association for the Surgery of Trauma®" .
Asensio et al. reported that survival after an injury
of the abdominal aorta (17.6%) is significantly lower
than that following other arterial injuries, and
survival following isolated abdominal aortic injury
ranges from 21.1% to 39.1%”. This difference in

Figure 4
Superior mesenteric vein and longitudinal knife

wound approximately 2.5 cm in length on the upper

level of the renal artery branch of the abdominal aorta

survival between isolated injury and other types of
arterial injury may be explained in the context of
hematoma management following penetrating
trauma. These procedures, including thoracic aortic
cross—clamping and the Pringle maneuver, require a
high level of skill, especially for cases of traumatic
penetration injuries in multiple zones. Pringle
maneuver is frequently used in liver surgery to stop
blood flow into the liver by occluding the portal vein
and hepatic artery and arteries at the foramen of
Winslow®. Typically, the extent of abdominal organ
injury is not clear until laparotomy. In our patient,
the Pringle maneuver and aortic cross—clamping
procedures were performed simultaneously and
were followed by diaphragmatic aortic compression”.

Balloon occlusion of the aorta is considered one of
the least invasive surgical techniques; however,
previous studies have reported complications such
as lower extremity ischemia and femoral artery
thrombosis, as well as decreased success rates of
percutaneous insertion”®. Additionally, the tip of
catheter may stray into retroperitoneal space from
aorta wound”®. Therefore, endovascular therapy
was not indicated in these studies for penetrating
ventral aortic injuries”®. In our case, firstly, the
bleeding source was unclear; second, there was
extensive damage to other organs except the aorta.
Third, an expert doctor for catheter treatment was
unavailable. We had to choose laparotomy for these
reasons. However, survival after penetrating
abdominal vascular injury may be influenced by
multiple predictors, including pre—hospital care and
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emergency department evaluation”.

Alfredo et al. reported that SBP (<50 mmHg) and
consciousness upon hospital arrival are predictors
of outcome in victims of penetrating cardiac
injuries”. Our patient exhibited an SBP that was too
low to read and a GCS score of 10 points (E2M5V3)
and was thus considered to have a high likelihood
for mortality”. The patient was transported rapidly
without ATLS intervention, but pre—hospital care
based on ATLS principles is pivotal to hemorrhagic
shock patients'”. The use of empiric operations in
patients at high risk depends largely on the severity
of the injury; this decision varies from case to case.

The role of pre—hospital care in patient survival
after sustaining these types of injuries has under-
gone recent scrutiny and has generated controversy.
Seamon et al. reported that thoracotomy bears no
effect on mortality prediction; 180 penetration
trauma victims underwent a pre—hospital emergency
department procedures'”. Furthermore, these
findings support the claim that ATLS management
in the field is associated with greater mortality
compared to the “scoop and run” approach that was
applied in a prospective multicenter Canadian study
on 9,450 patients'”?. These pre-hospital care
challenges may explain the discrepancy in this
report because the large amount of time required in
the field to gain vascular access may delay patient
arrival to the emergency department. Pre—hospital
care of our case might also be an important factor.

Fluid resuscitation in response to traumatic
hemorrhagic shock is recognized as a central
component of emergency department evaluation.
The major objective of this treatment is to minimize
crystalloid resuscitation and permissive hypo-
tension as defined by ATLS". Sauaia et al. reported
that traumatic death due to multiple organ failure
(MOF) or acute respiratory distress syndrome
(ARDS) was 7%". Thus, inflammatory and immu-
nologic processes may contribute to the occurrence
of hemorrhage mortality*. In our case report, the
patient received more than 2,000 mL of LR solution
in the emergency department and recovered suc-
cessfully from the-operation. These results might
be supported by findings that LR administration
increases expression of E- and P-selectin and
ICAM-1, which causes neutrophil activation'®.
Furthermore, the patient’s BP rapidly improved to a
steady 70/50 mmHg; thus, higher BP may have
induced re-bleeding, resuscitation for neutrophil
activation and permissive hypotension for re—
bleeding should be considered with traumatic

hemorrhage shock in perioperative period.
Conclusion

This patient represents one of very few
individuals who have survived a penetrating
abdominal aortic injury. This type of traumatic
damage is characteristic of vessel injury and the
involved multiple intra—abdominal organ injuries.
Therefore, treatment maneuvers are complicated
further by the co—existence of active hemorrhage
and ruptured hematoma. In this case of penetrated
trauma, the simultaneous application of the Pringle
maneuver and thoracic aortic cross—clamping
followed by diaphragmatic aortic compression
proved to be effective for the active hemorrhage and
ruptured hematoma.

This manuscript has not been published or
presented elsewhere in part or in entirety, and is
not under consideration by another journal. All
study participants provided informed consent, and
the study design was approved by the appropriate
ethics review boards. All the authors have approved
the manuscript and agree with submission to your
esteemed journal. There are no conflicts of interest
to declare.
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Cephalic vein pseudoaneurysm after blunt trauma in a
patient with arteriovenous fistula for hemodialysis

Dai Une, MD*!, Koji Nakanishi, MD, PhD*?, Shuji Shimizu, MD, PhD**?
Mikizo Nakai, MD, PhD*!, Gentaro Kato, MD, PhD**

Abstract

Blunt trauma to the upper extremity sometimes
causes a brachial artery pseudoaneurysm. However,
venous injuries from blunt trauma may also result in
a pseudoaneurysm in patients with an arteriovenous
(AV) fistula for hemodialysis. A 62-year-old man
presented because of aggravating swelling and
resting pain in his upper extremity 3 weeks after a
traffic accident. Computed tomographic angiography
demonstrated a pseudoaneurysm of the cephalic
vein close to the anastomosis of the brachiocephalic
AV fistula. An aneurysmectomy was successfully
performed. Attention has to be given to the risk of
venous pseudoaneurysm caused by venous injuries
from blunt trauma in patients with an AV fistula.

Key words: Venous pseudoaneurysm, blunt trauma,
arteriovenous fistula

Introduction

Brachial artery pseudoaneurysm is rare and may
occur as a consequence of blunt trauma’. In
patients with a brachiocephalic arteriovenous (AV)
fistula for hemodialysis, the cephalic vein down-
stream of the AV fistula is constantly exposed to
arterial pressure, in the same manner as the
brachial artery. Therefore, traumatic injury of the
cephalic vein may also cause a pseudoaneurysm. We
report a case of cephalic vein pseudoaneurysm
following blunt trauma to the upper extremity in a
patient with an AV fistula for hemodialysis, which
required surgical intervention.

Case report

A 62-year-old man who had been on hemo-
dialysis for 4 years presented with aggravating
swelling and resting pain in the upper extremity 3
weeks after a traffic accident. Three weeks before
presentation, he was transferred to the orthopedic
department of our hospital immediately after a
traffic accident, for treatment of bruises on the left
side of his body including the left upper extremity.
He was diagnosed with hypertension and taking oral
medication. Since radiography showed no fractures
and there was no subcutaneous hemorrhage at the
sites of bruises, simple bruises on the left trunk and
upper extremity was diagnosed. He returned home
after receiving conservative treatment for the
bruises. Thereafter, he underwent hemodialysis 3
times a week as usual. Three weeks after the traffic
accident, he visited our cardiovascular surgery
department because of increasing swelling and
resting pain in his left upper extremity. Three—
dimensional computed tomographic (CT)
angiography (Fig.1) revealed a cephalic vein
pseudoaneurysm close to the side-to—end
anastomosis of the brachiocephalic AV fistula. Open
surgery was chosen instead of endovascular
treatment, because of diffuse dilatation of the
cephalic vein downstream of the AV fistula. Under
general  anesthesia, aneurysmectomy  was
performed (Fig. 2). A 1-cm long defect of the
venous wall was found 3 cm downstream from the
anastomosis of the AV fistula. The cephalic vein was
sectioned for a length of 3 cm including the defect.
The cut end of the proximal vein was closed directly
using a 5—0 polypropylene running suture. Swelling
and pain in his left upper extremity resolved after
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*2 Department of Cardiovascular Surgery, Japanese Red Cross Okayama Hospital, Okayama, Japan

*3 Department of Cardiovascular Dynamics, National Cerebral and Cardiovascular Center, Osaka, Japan
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Figure 1
Three-dimensional computed tomographic angiography revealed a cephalic vein pseudoaneurysm, 52
mm in diameter, downstream to the anastomosis of the brachiocephalic arteriovenous (AV) fistula. The
pseudoaneurysm had extended 10 cm toward the left axillary area through the venous wall defect.

Figure 2 Intraoperative photograph of the venous pseudoaneurysm
The brachial artery proximal to the anastomosis of arteriovenous fistula was taped.

aneurysmectomy. A right radial-cephalic AV fistula
was subsequently constructed as a new blood
access. Histological examination revealed a 1.0 cm
long defect in the cephalic venous wall, but no
pathological changes.

Discussion

Venous pseudoaneurysm is a common puncture
site complication in patients with an AV fistula for
hemodialysis, which is often caused by inadequate
hemostasis. However, venous pseudoaneurysm is
rare in healthy persons”. In the present case,
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because the venous wall defect was at a distance
from the puncture site, diagnosis of the pseudo-
aneurysm was delayed.

Arterial injuries following trauma to the upper
extremity are potentially life-threatening compli-
cations”. In contrast, superficial venous injuries
from blunt trauma in the upper extremity may cause
subcutaneous hemorrhage but is less likely to
become critical. However, in patients with an AV
fistula, superficial venous injuries may also become
a life-threatening complication because superficial
veins downstream of the AV fistula are constantly
exposed to arterial pressure.

Brachial artery pseudoaneurysm is a rare compli-
cation, especially following blunt trauma, and is
often overlooked at initial presentation. Kakar et
al.¥ reported that the mean duration from injury to
hospital admission was 26.7 months. Pain is one of
the most common symptoms of brachial artery
pseudoaneurysm. Yetkin and Gurbuz® reported that
77% of patients with a post-traumatic pseudo-
aneurysm of the brachial artery experienced
swelling and pain in the forearm, hand and fingers,
especially in winter. In contrast to the brachial
artery, the cephalic vein runs just beneath the skin.
Therefore, cephalic venous injuries are more readily
detected. In our case, symptoms did not appear
immediately after the traffic accident because the
venous wall defect was located near the anastomo-
sis to the brachial artery. Furthermore, the patient
believed that the pain in his upper extremity
originated from the bruise sustained in the traffic
accident, while the pseudoaneurysm expanded
under the hemodialysis puncture site. A mis-
puncture could have caused a life-threatening
rupture.

Although Doppler ultrasonography is a useful tool
for the diagnosis of pseudoaneurysm, detection of
vascular injuries immediately after blunt trauma
may be difficult. Peng et al.® recommended CT
angiography as an effective alternative to conven-
tional arteriography for assessing extremity
vascular trauma. CT angiography should play an

important role in early diagnosis of peripheral
vascular injures after blunt trauma, irrespective of
the presence or absence of clinical signs of vascular
injuries, such as pulsatile mass and limb ischemia.
In the present case, CT angiography was not
conducted immediately after the trauma. This might
have delayed the diagnosis of vascular injury.
Therefore, we recommend CT angiography when
patients with an AV fistula had blunt trauma to the
arm with the fistula.

Conclusion

We report a case of cephalic vein pseudo-
aneurysm caused by blunt trauma in a patient with
an AV fistula for hemodialysis. In such patients, the
risk of venous injures from blunt trauma causing a
venous pseudoaneurysm has to be considered.
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WOENZ DM VX7 VEEDE
R ol, Ele. BAZfroThinfL =i
EIX LS TNS X9 $E<. HS TNS & v HiE»
27,

PlEDZ &ix B BAIT X 2 A8 AHREE B) O 1]
E. BEBEUCHTT S L =2 ok n g &
ELRWZ LRIk, £, BEBIIC X
DAL = oML, ARG E) O
BILEANTELOTIERNEEZBND,

a Y UEHIRERR: HERRRE

Martelli D, McKinley MJ, McAllen RM: The
cholinergic anti-inflammatory pathway: A crit-
ical review. Auton Neurosci 2014; 182: 66-9.

) 3V MEHUSHERR R T O W T, 2E pE
DSBS Z L. Mg BITS VT RLd
U U PREE RN HETH D T &, Lt & P
SRRARRICHBE DB RNZ & D, TEF N
Y ERHED T U 2 SEROSEE RS & i 2>
72 S IEPIREPE DRR IS T B WTREMES RIR S D,

PESAIZIX CNI-1493 & 5 HDMBNE 5T
PUAIEE DS B, AEMREIRcRbilz
Z s, MEMRIEIC X D PURIENEH OB
BIEE o, MEMRHIMIX Y KL 5 (LPS) &% 5
WX BEEERZMEIL. ZOERIZLAALY v
FEHIE TR ETE R o7, 2 ORRIE MR
12 X BPEBEERIX o7 = aF U WS8R Ky 72

=y MRUI= T ATIEBEINBRNZ ErD, =
aF PEHIRAERREE &I D K DIt/ o T,

2006 4272 > T, MEAS LPS #5159 %
SEMEY A N A L OFERICNETH D Z &, HiE
PERFIC K > TZ ORIEWT A NI A > DR
AR EN D Z ERENT. LrL, Foik
FHOWNEIZ T 5 B E MR L RIRIE L A &
THDHZ b, BRI IZINT
IR HME I BEE 3 B & W 5 BB (disynaptic
vagal connection to the spleen) 2372 & iz, 7238,
LEAE V TREMEEARD VT KLY v
e S E D & REMRMEDPUISFENE 2SI B
N RBLENSFEERD B, 2012 F|T/2 - T,
B AR RO S 2 D < SR LT b MEiE RS R Al
BTHBBAMITE TN LR E N, B
DI JEAPRREI R AR I BafE T D & 5 Bl EEDd
L 72nte,

U EOWFeRERE 5> £ <HHT DT, M
RAEKITZ N TH D0, RIEMREOTEEBAIT
BTCROVEOIBRAD=REBHDREITLRD, EDX
S0z U TRl i 23 Ui 12 Jm < D72 5 5 D
FO—ODEZELT, TRFral) UERMET
U Y REROBENNRE 2 b, REMRIIGE R
ZEHLTRY., Z2ZITEZ < Ok Y Vo8EiR
D, BEMRABIZIZN D) U REINDY v
NEREFHE L., ZO—HHAMENRIC L > THIES L.
HONEE D2 SEAIREAE ANV LT PULRSENE ] % K
ETOTIHRNES 5 h ()

Z v M RERERH TR 5 M2 (TR Ok
DERIT K B

Santa Cruz Chavez GC, Li BY, Glazebrook PA,
et al: An afferent explanation for sexual
dimorphism in the aortic baroreflex of rat. Am
J Physiol Heart Circ Physiol 2014; 307: H910-
H921.

TR BIRERSHZR T BT IS HBNRT
BY., FltlRLELOEELEZ LN TND,
LAL. 7 v NOREIRIEANREZ ST &2 A,
HEZ > T ARRHE & Sk CRRMEIC 21 B
DOICHLT, MEZ v b TiZliE ORI OME %
RT Ah BHERSEE L. ZNASEIIRIE X §F oMz
D—REEZEZBND,

BIRE S A BRI Fd CERETH D,
IR E B3 DRI TRV E Vi & D H AR
OB LD EZEZ HNTWVDR, Z DM
A=A NZONTIE—E LI RN 72N, EH
5DOWEETIX, T v b OREIRIITE A (ADN)
BRI LA, Ty b TIEIEMEAME S K
TREL DTN BE A BRHE &L B R < KRBk



SCRARAY

249

DARNEERE C REIC T B B0, MEZ » b Tl
A B L CHRHED R OME %2773 Ah SHEAS A
MRME L FRREORATHEETDI VNS Z &N
LML TE, LA LARS, Ah B DIFEIE
PSEYARE S ST DRI R TR EIT O T, 1
FEREBFERIT R0 o T,

% ZC. ADN DJEREZEMN, HEREM)IE U % eI
DZ v NTHIK L, ARIRHEOE &M= » b
DIE 5 BRI oTc, T v b OBEESTEEEAIZ
10 m/s 22 5 2 my/s DARELHEE OFFIZH & 7%
BB 2RO RPN, S > TRz O
I BB BB 2 B 7o, C ki 2 Hilik UZs
WHIEE T (1.5 V) 20, Rl R ke Eies &
T2l Z A, HEZ Y bTIX 50 Hz BLETRE 2T
B R LTens, WD v b CIXFSE O TIRE D
10 Hz BBEPLEE SN, U EDZ b,

Z v N CIXBMEEERE C R X » ARV, Bl
b3 ASBRHE X » DA 72 AR A3 WERMERE

(Ah BRHE) SEE L. 2z & - T, [F CHlEAH
ETHoTHiliT v &V bR ARETENEMN
BoENDZ ERWHLN ST,

Ah BRHEDFE KBTI ST ENTHZRNAS,
Ah FRHEDS A BRHE L W U & 5 12 BB DR KR
MR T 725, RUEANTH U TEEDIES 23
I R&EpRkMEA N ZZT B Litikbd., otk
DIE 5 BMJEMENZ & M EMER S N
L. B EARR M OFIBEI RN LR E DEE
BT S —R & LT, JEE RO DR DOEN
BEZBND,

(FESTAGBR AR FIE & o & — (G Ba B RE I AR
JIH %0
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RERHIME 5 35% 35 (2014)

e DY INSRE,

hER B 3
LB /208 H /2014 45 (A4 740 1 +Fi)

I bERHEESLEGRIEOWREIC L -
T, ZRROSERIITH & v T4y &4
MOBRENIER] LS BRICTE L8725 TH
55, BRI OBIZNHR S Z & HENA,
M ORI ETIE T4 Thoedb o, MMef
M IZ > TV Z EIEHDIERTE THARES
THD. BorBORITATRIERNITED > TS
DO, I ELHMHPTERNE NS THNWY, —F
THEIZTTIZENTH S D ODO—IWAYE] Y
SNFITTERND, HBR | THID TOEMAE
U7l X I BER DO TH 5,

M bHIRBIEDOLZ A, Zh b ORIz 5eE i
Bz D% ST, REBOWEE T Z DfEMIZ
BABDZENLHEBITTHD Lo THRLE
WTIER W, ERZFORTL, AL THZ DM
WWEZELOLTHZLIFEERZILTH D,

HL DAY O E LT, ERtEoMtE: &
EFE(FReET) . B (RIS L CBREE
IZHEINT D) R EBEF LN TND, HEMOHE
Frid TEIRSEAS) LS WX i3 & v Ebic
MOEHMAERLTND b, T72bb, &
PO ETIZERICHEFRFEN TS LS5 TH. W
BOEY AR EHNR AT A UTREW &2 MR
LTWb ENnx b, ZIUIERF LIZHOY A =
ATGA B —THDHMEM H—EKOBXD EMO
RE ThHbd, Ihieh. IFRGIEICI DD D%
BOMEGRZ OFNEME S Vit 5 T
ES5RBTHA 5, B ERLIETND
DX, R E T OEMERRESHETH D Z Lo
5. EEREZTNDELNS Z Lk T4 o4k
FIANDSFTIFD U CHERE L T B IRBE] TH DB L EWN
W2 BZLHTEDLTHAS,

ST, PR BMKROFSE EGors< 1)
TIXEW 2 ikhh. TR &AL LT DR
BTHDEDOBENPLMETND, AFITEZN
E0 T8 ORMPOIEED. B L ITE MR
MOOEDTHY, hOEMITIEE > THRETD
T D, MO EBNEG 5 FORMLEEL
WO BIRDBHGENREC NS Z L TH D, BW
NHOEEHEZTVWEL R DD EFHAEEL X
S5Lnsz L BAEDLTOEX TEBITHE

EmDH 5K 5
REK

B Y TR
[ Hfirid, BADNE 2 #ET,
% Bl L i1 % e

I fiFo ABI~EEIEL,

- 21X EA

L) B HotfDh?

IMiEH MRS

FK 1

IELFEA DRBICHIETZAXS5IT5Z LD 2
D, HIOIERTIETHVERETHD,

L LEMZZ OF G &MWL L, WAL TE e
B ZFEAEIT b Tz o THUERE AWy 3 2 he T
ol LtEZOND, EHIZOFEEMILT
ERERITZ. EEBEHZ AR DNA O TR
LI ENRRENVEEZ TS, K DNA
32 DIEFREE A RPEEERZIZ LTS,
FESF DO FHA M2 A O W S DFHITIE R A AR AE
THZ LT, HEOBEE FIFTnd, EIEHEH
EHIBRT O ANT—2THDN, (ZFEOMH
BRLE M) B L < HERLTRIZ L TH
RSB S LT3 2tk 2R d Tn b,

—J7 T A DNA 12 X 2 [5HiE 5 O AT
EYOEILIZB N THEEREEZRZL TS,
#ALiZ DNA 1281 DI DL iz X 2 hfiage
WEBRNREB icR>TnWD, ZOBRIISTUE
AT Z D EEZ DN, HHEOIEES 23543
ELTITLSBEMITERMBEZ 5Z LT, HIHEN
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REROUWREEZRBEL TnD EELBND, —
FHT. 3HHOMAEDLET 1L DOT I/ Bk
EINDHAATE Y, 1 HEOBILTHT I/
DAL Z BT TE V7 D KIE/RZSEMN
WHEL IR >TWNB,

I 5T, YNGR S A MR & A
HEOP A AL S8, B LWL DI TR 2 15
Lize T2 b5 0 B AR ELIcikET D
Fiz2H S L (DNA DB E2ED). —J5F TH{n
ORI E DEDEALR, FHF YLkl T DNA
BHOMARLZIT & - THEREFINL 2R FF L2 s 5
WERE BN DA B LR 2L X TEM DL Rk
ZHER T DR~ DK RS LD TH 5,

WFRIZ LT H BRI 0 EmDs, F ORERIE.

BIEHRO P FIIED > ThH. AH DNA %7
MTAZ L THAERLELLZHEILIETERE
X, FEEIZ Dbl > TRA Lty Tz &
ThHbD. ZOWEIZIXEDDOLREMEZHMFRT D
BBV, FOIDITHERIIML O BRES DO KEH) 1T
Ltz T, Wi sh &L Bbhs, A
HIIBREZS D>, BEXD5Z 83> THEMDEL
M2k bE 2 Z LT R E R 572
WEEXBHDTHD,

(ESLIEBR AR v & — 20T J#5)
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RERHIE 5 35% 535 (2014)

G aib]

Be DU SRR S R M5 R e

J& H

BT — RONUBB O

Ko7 (OB 5> 1) TR BRORF b m] A sk Gl /e
T RBRFIL R 2 153 O40) IThiE 5 5 %
HTHD. WOAHH & Pz FN i) 2P %
NTRY., HORMTAELR Lz 2 L, Ho
HER A & PEIZ KB EF O JE B & 72 > T B,

WHEEOP DO TOEGTTH HREAME. EHE.
BhfE., SFAEO 4 EE0—>2TH - T, BED
bR DRttt & LT 2 T B,

NODRKEDPBRENTWBEEHETTH D
YRR BRI EEORE D 2L L S,
MmN EERIZIE. N ERT D RENRED
ko, BW, RrERELVERPRICE
Db A4 NRL N,

TN O RE3E L X O 32 B K fhtt o # J5 dL R BE N
Hhiz 26 PR R ELAS 507 4RI BINE U 72 M2 = i
LIEDLB/INEWERD Y HMRIZIZHAO d

Zot.
B ER K2 —EOOE

BLOOBIIE LA - DSH - BRLORH L L
THEZDENEERT D LWV BEOHEME H
LHOLEbDTHD(BEED.,

iy
|

1928 4 6 H 30 HIT KBRAFACH T 5 Br X 1z BH
HENT LR AATHE DL IEEHRETH
S T KRB 1 2 R 2P ke (KR & 1R 5
IR FIERIRF 2R TE < O KM%
HILT&ET, 1954 4212 A 1 HITIZRIR&Z FER
KD 5 BIPE ERL K2 & BohR U & dh 22 & 72
S T. Z D%, 1960 KB F T #E 5 Be (B
EOKBREIRED 238 T L, BRI & KPR
WSO ICRiES Lz, 0% 2013 FiTiE.
BT TIzBA% STz Kt @ #ch s e o
Bz FrEant—7v L. Zhickvigi e
W O_ERATIC AR SN Tz F v S RiEHK
FITERNEINDBZ LR, MEFY U RAIRHE
WERBRELC bNDE X oithkoTz,

HHEX, €H 112 A0OEZATRCER 50 4ADK
SRR FE R 2 0 T D RSB - WHIEink &
RoTWNn5,

B PR R K 22/ B A R B DR B

BV ERLR I R BO R bR, B ERL K 2
JEFEIERE. BAVEERIR S E BRkt. KiER e
7V =7 BT HHEERKRERE SN — T
DIEMERBETH 5.

FH1

Mg FBENERREFRZ ORI ZH 5D LIEEETH D

* B PG LK B e R et
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IEEEOREM TECOS (THSE

1.

2.

3.
4.

5.

BEOBRBZYEE L., REeRERITELEED
LETS

EENOEMLHRER - T, F—AEEE
T,

AR T BN EREANEZBRLET,
Hitw oD [ EREER & DELHE A R | Mgkt iz
BHRLETS

SedEr) 72 figEiz & D < BB OEWEERETT
NWETFS

D 5 BEIRBEEE OFEATEE L TN D,

W BRIE, B2 - KFRES Y A% 5
R TG Bz X 8 5 51 &#E) LT
I, 2006 4E 1 HITHHBE Liz. 223, Mio
BABEITRE, AR & UTHERE L C & 2RI ER)
Kt 9 o 1 BE G 55 R K 2% i D v 9 Bt & 2k
&z,

SRR A BEAARACH TR BAEHR 543 &\ 5 255
OFMEME & BBIIXI)NRINAE Ok LB B %
b LTk s 7e a8 BRI 2 X . 58,452 m” Dk
iz, IERR RS 71,698m* L W H W & 0 b BRI
MR 1R, Hh k13 B, R 2 BE OB iR % i
LT3 (BEE2.3),

FR2 &)oL v Bk GRD &opd Efl) 228

BEHE 3 HBHFY U RRIYHOLFTTHD, & 13 BEr b
IR Uiz dbEo Az ik de # H 2% e
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RERHIE 5 35% 535 (2014)

Moimbei, RiEmeERPE L LTAXZ — L.,
2006 4 10 AIziE K EILSFRREIT. £ 72 2008 4 2
Rl =kt 22— LT, EHiI
2010 4F 4 HIZIZNABHEEEI SRR & LTR
&N, T 5T, 2012 4 5 HITIEEE R
a2 —L L THITENTE,

BLER PR 750 PR TAbmI N HLIX o iRkt & L
THER 7z D HIL Z SN TN B,

NS B HARH Z25H U 43 ORERESIRRL L
BTAEMBTERYE L 2 —, {b3gEEr s & —,
WS & —. BAHRE - Bk % —, WliE
MRty 2 —WEty 2—), fidfiatr x
—. BAEEEMRTERE Y X —, Mxxdht s &
—, MEHE ke 2 —EHTEME &> % —,
RIREEE V2 —, EEERISEE X — BE U
FUF—yarvtrz—, GREHY 2 -7y
T2 x —AGERIC L DR GEREETT > TN,

iz, DIBEMERE Y % — ke % —) i,
MokBRE, AHMRAER, CCU, OLIIEEEEMN
B 2 B OB IIIC Ny r—=vikEh, &
fifi « 2 X5 1 T IT & B F — KEEBIFRIIPD
HOEICRETEX D a0 7 M BiREE 2 s
L. KB FTIZERD 12 K575 CCU & 2
BHDHMEERLE T, HRE SMELHEE, R
BERROME, KENRMEREE, NiZetn & —%%245
HAaBEZALITHIEL TV,

DIEILAEARL & oL D & K0, ERYt
V=R - WA MAEL BRI RL & BB
L., B, R, EHARORIE. EILE, b
JRI. ERILE, 18MER B SRR B O
Mgl 72 B EMBERICN L THADEBEEHE XA
I Ui e i Tnd,

PGB PSABLCI 4R 150 Bl A8k % 5 Ol + IR
KILAE TSN Z T 40 FIFLEE DR K IS Tl
IZI YA TNB,

SAEFED H/NTOIEANEL, AR MAE 15 R % BH
HLUTE S5 mEREICHIT e hilz2Ex o
2255,

JRERRIERREE - BUTIR BB

e BEABIRO D L UEBEE, . BiE 20
4. IRBEBNEL 6 40T X FEIKIE 4 44 O HI TR Y
ER} K@ A e (750 BR) . BEVHERL K 246
JEFEIEIE (494 FR) . BAVEEERIR22E BR R (200
R) OFAM R, EIERE OBEETIREET
B, ER2EORL U7 )=y 7, E5ITHEER
FANTHT BB T & CHERIT WAL T R TS B
IINZ T, RS OB I HLRE - BRI %
fToTn5,

BB 17 4 ORERHE B TR =T BT 5 ki
HH L IR OB IBIREIC B B E BB BO
JRBEREERLD 2 A2 EE LT, S HITER
LI FE LT (BR) o o/ NRANVEL, RS R
FUIRABL L L CHR D k2 S LT B,
AT 27 V= 7 B L. AREXFE TR - FRik
BT B BESA~NDOHRBAZI TN, BEIANE
YRR - RETRTAM - BRI ZIT HiLd ¥ AT A
PRELTVS, EHEIZBW X712 ) v 7
ADFEMERF S A5 (ORSYS) #EA L, BF &
AT BN ZNY A U E2IIUD LT HER
RHEHBICHEGEEIND Y AT AR L., k%
BEERAFZEIC AL T TN D, BEBENID DR L 4 %
Z & U FINES - FEROEE N TE 5 L 5 5 -
oty Mb, LA S L TV 5,

BOEPBRIETIZZ e —X RV AF L 28R
HALTRBYZDLTARBREDOEEEREL V03T
HTE3 L5, EHREDETIBHFRNZR SIS
L OBFERIOHEME L Licg#Eaeit-oTnbd,

2013 fEDFRMRHEEIRISL 5193 1. BEETE
RO A BBEBITIER 1577 A TH o T,

R FMEREE

R T E=IL 4 BEICEAE L 24 RERDMHTCHlE
L CRAFMTIHE LTS,

TATE LB U CTHEPRIRE 20 IR Z TR L T,
FMRIBOBREFRHO—BEMEZBHELTND, #K
a2 — A RAERRIER. BRI TR
LIFABIDHEH L RX—& THEITH., BARKDOHR
BRED AL — RTINS 7 T %%X T
W5, 2014 455 IR RER R 2 R > N TR KL
EAT Y N T 7 MEAMICHHE LEEFH=ED
HHIEY O—B L LT, FMNBOREZKAS BL2
o) EEG AL TV vy REMEOERZIZIT D
7o

i A EF D BHEE N 0L T 405 1 R R 25 28 — [l
M EFRICHIET 2 HTH V. 4B OMGHE
HTH D,

Ehoic

BRIZATEY KO Z > &2 7 OF#AE T,
B IR A R B 1 3 AR aELfe CORBKF 1 Anic B S
T3,

ORI TEIOEE) 2 HAOBEITENI L
TR - BETHEEOEEERME Uk, K22
EiEkE & L TR VB DEWEE - HMETRE: & K
MREDOERBITED TNE R,



BEEINE 255
E R
PIAENRIK D TDM iz oW T
b oo
Ui LI TH D, BIEEHFRBE, #%HE % B b

bt A X JEEREHE R O T S AR
OEHNRRE L 72 > TETWD, NEIROIHEDE
FIZRNTIE, PIAEARSEIIRFA OB %
mEeEa L. poMfEEEENRKRENZ &
TEREREWER DV . HIAKENREE O EAH A
KDOLNTWD, FIAAREOMHITHEE L TiX.
DEXZREITE D E=F =R ERIED IRHI
BT 5414 R4 bIMESNTWAN, 2
B AR SRR HRAEBEL & LT SRS O 1M
FIREORIEICHES S B RBOBRER X OB
LEAFINTND, ZZ T, PIAEIRSE D TDM
IZOWTHRIMNT 5,

PIARNREE DR BB DR

MmbjEEE=42Y > 70OEZTTOERT. —
VAR FE 1ok 2 A FE & 2 W I RIVEH 2 [REE$ 5
o O#bEEZRZIRIICESHTRET D
ZETHD, FDOIDITITHEY DN BIRE D%
FEET A EREREL D, EWOEAPSD
MR R ETR#EZTEREILHHIN
B0, BRENPLREMMTHEEINDPOEDL

WH, ZZT. BEHKICTHERAIN TS ER
HIAREENRSE D PR N B e DI 2 AR, Bkt
BB I CZOHMBENC ML THE 1 I Lz,
—J7, PITNEIRSEIZ & 5 1R CIIah o R
WRVER 72 E oRERIZ R L ThERIC L2 E=
Z—=RIELFHENTNWD, TN EIRIEDE
FREEIL. BRESOE T Ak o) b
NI TRWIGAENE L. EREAEIROKK
RBME R EOEBIT LY BB, ft o THHKE
JEIX— R RIRIRERTH Y . 2 TOGAITH
IBTE DD TR, ZOBEREZHTTSZ
ERETTIEZRY. LA LOAMEDEIERZRE D
EFo X =i ER 2RSS DSV, £ T,
ERPIAEIRFE O HENENE DR & TDM K D#%
SEEMORA > &K T D,
A, FFR#MEGIABIRE
B1TEAFYLF UL EOEMITHYL T B,
P ONAHNTE L i — iz, SmHRES CYP
B 72— TR E AR EDT = —X
I B I KBTS L FEARIZIZ 7 = — X TR,
7 = — R BB EZ T HEN» KT 5, i
IV T72—XIKIEOH, HDNVET ==X UK

1 PIAEREOYNE. TR, ANEIEAS A —X

i " SH/EW  HwEaEEs®E 7 fRMOLEE  FAMEE HERFEN — AR AR A

LS SEER (Lkg) ok THEEE o) Cyp N EE (i g/ml)
FEA A O 2 1000kL £ 100LLE 96 ¥ 100 3A4, 2C8 1 M - 0.5-2.5(7)
=Jzh5vhk 85.7(pHT) 0.2(7) 90 FF 90~ as 1-2 -
YRAA S 65 1-2 60-70 ¥ 95- 3A4 1-3 — 2-5
=Ty 36 3 80-90 FF 70-90 3A4 6-8 - 2-5
FFUm 17 3 95-98 ¥ 100 2D6 1-2D - 0.25-1.0
pl=VawE VoV 13(pHT) 37 75-88 FF 90- 2D6 3-5 - 0.05-1(?7)
_TYD L 4(pH6.8) 8 98.7 ¥ 95- 2D6 80 - 0.2-08
ARLLFL 1.5(pH7) 5-12 70 FF 90- 2D6, 1A2 10 - 05-2.0
DYE SR 0.66 08-19 10-65 /% 40-50 3A4 5-9 + 2-5
ILhA=F 0.34 10 60 /B 40-50 2D6 10 - 0.2-1
TohAFIF? 0.08 0.7 15 /& 40-50 NAT* 3-5 + 4-10
ELA/—)L 1.25(pH7) 1-15 80 i 30-40 3A4(7) 7-10 - 0.4-(2)
LA 013 7 70 B 20-30 2D6,3A4 5-6 - 0.2-0.8
ELThA=F 0.26(7) 1.3 30 B 5 - 5 —1 0.2-0.9
van—)L 0.02(pH6.8) 1.2-24 10 B 0 - 7-10 -

#1, A28/ — L/ KESEFEH (pHT4)+2, FEHBBSHY +3, FHE 4 N-FEFILFSLRTI5—H;

*5, BElR SEFIH 13050 6, B GRICLVEIT S +7, BK20%FEE

=Z2zhSUN O EREMGT A THEEAEAREEHLSNETES.

RSB I H
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PEERIE 55 358 H3T (2014)

ISDIRTHNPSWETI2HEM LB D, Liciio
THFARGH RIS Y T A 20 5 R O R i & i
BITDZENEETH D, EINHOMNEFEE
BN TIHEBRI LRI NHE I, 7=2—X1
RIETIEAFRBIZEY REREBEMURD B,
CYP2D6. CYP2C9. CYP2C19 72 & i PM (poor
metabolizer) 23K LR & S TnWbB, §FRiT
CYP2D6 iz L TiZ PM O HESHEE 12K N Tl
5-10%FLE L RmWA, HANTIER 0.5% & JEWH
IR, L2 LREEREOR 25 &R $
SNP (—Hi #L &) 23845 (CYP2D6*10) &, D
HELHAANTIZIERICELS T LAMEET 40%
IZ#ET 5, LIz - T CYP2D6 THE X 5 3
FHARNZ B TIRE AR ZE B 23 IR I K& <
2%, LUTFEA O TDM 2B 2R A%
FRiRT 5.

1. 73IFHFuay

itk & UCleistos iz m <. BEAEAED
JEFIcm <. ERMABOmIHICKE N, &<
IR~ DORBATHRRE L. DWT, iti>kF>
FROIRER > e, B0, oM. B> B 5. iics
it 5. ilidd DI HARIEA~ DFRRR I 722 471X E
VER & DEET 5, k2 A B RO I K&
720, 5 IFBICBNTHEND S DOWEITIT
PRy EHRZBE LT, EFIREBIGELTY
LA TIX. NP S OERITITE » HIZHET
HbD, TIAX L ORFEHES pFREITEI
CYP3A4 & CYP2C8 ThH Y. £/ ABC F5 A
R=—Z—DOELOTHDPHEHEDOIEETDH
5. R TATFNT 4K v (DEA) i
LOHHVER 2 H T 5, F£7 DEA 1354 DO
%, PHEDEEE2HETSD, HiAsDR
MEMEVERRD S, Ptz iciBt bbby,
—¥T IAX I RERT S EEX NS,
TAET I F R v PRI B W TR E#EN
JEL FEfE I TWBH, RFEREEIZAT L LN
BT,

2. Y KbAY

— RPN R OB G- BIE 1mg/kg, IR
Wi 1~2mg/min T 525, ik O 58138

NEBREW, 2H 7 VT F 2 RFIEHEITRE L,

AR < . PRI DB L2 5,
EMHEERANIERIZS W, BBRAL, ITFhEE.
RNTIFEZE D B0 BAUET SE B FH R I V3 I 375 12 0
Mz L IMHREN ERT 5, $RERIET S
RFEER T 5, AMEERE, JRBRA A, JFREE
RENHDBGE. EMHEERARRONDBEIC
M FREDE=2Y) >V FRLETH S,

3. TV T

FiT CYP2D6 THE SN DM, BHE &SRO
BN CIERR B 22 AN B RE 2 73~ E T BAARRT - 17
HWANEE R EZ W, > THRGREERD DV

JFHRE LR BRI IZAF I+ 72 E=4 ) > F R0
BThD, FlliEHIREBIZET D DITH) 2~3
BEEHETH D0, EHIREBICET 5 £ Tl
BEE=2Y > 7 OEZEENRE W, MAERE RS
IR S KPR R OBIVER & L TIREA . XIRA
ENRBNDGERD D, MAEEEDS 1ug/mL Bl L
TIXHE AR R ORI SERE L 25 ) Y,
FNUTRNTHRERZMET I EBFETH S,
4, SFanxrzz ) v

Fiz CYP2D6 TRE# S, 2R G-
KX 7u,X7 =/ »:5HOPPF) & [Af51E D3
HIER»RD D, POBRNEEBIEREETH D,
TanRT ) I PERTER S H Y. HIARERSE
LLTOREXREFHTH DM, CYP2D6 @ PM #
TR 7 ) oohiEE ERICHES B
BTN AR T 2 O CHHC BN LETH D,
PM #BEH 5 WIidRF oIEF IS WEE TR
WG EAE R UG AUE RN, D
W72 & DIERD D SONDLERD D, 5%
A7 & 1ENIMAREDE=X Y > F I NE
ThHIMN, MPEEDE=XZY VN TERNI
Ak, BRI S 1 AR X ICEIER o
BICHERT2LERD 5,

5 XUV

< NFF ¥ ZNVERER 2B T5Z 05, O
FEAENAEIT B W IR ICE R PR RSE
—OTHDHMN, WBED QT LER Torsades de
points (TdP) 72 & ®EIER & & v . 1L Iz i
BH L &Iz TDM OFFERABRD b Tnd, =
12 CYP2D6 CHR# &N 5 Z &, hNEIE IR E
PeaR L, 2OMRPBBIBIERITENZ &2 5
I S 3 R ABIZE T B T2 izl 20 HELE
#3325, TDM RHTIZEHIRBITE L HAD
BRIMALEE LW, EFIRBICET 2 ETIca®
FHLERERDNE, ZORETORMALETH
%o ETMHENER D IEHEIT S W, IR IkX 250
~800ng/mL TdH B8 2%, MR I ENGEITIXE]
VR OHEERE L 25, WERERDOREIC
% TDM AIEH I RIT2 %,

6. AXFTLFV

CYP2D6 3 L Of CYP1A2 THRF SN, F D%
BERIBEZ T %, EE L TEL LSS,
CYP2D6 CTI#H &5 Tz PM #BE OFEER Tl
TX 525, CYPIA2 bR LT A RER L
LTPMZFEELRNWEEZBND Y, HiELT
5+ e M vh R 245 D T2 I IR EL IR
HENLETHDN, BipEEREICEVEET
EXRWEENRD D, HE5RIX 7-10mg/day FE X
WETHD, MbiEE EFIZEWREA R E o
WROBWERRS bbb, — b AXFYLF
IROHEREICEE R B 2 iz, DARBREFICD
ANSN TSR, DABRBETIZIZIVT I A
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WINEL 50T, #ERICERELRITNIERS
failz‘4)o
B. $EHIAEIRE

VVYEIIRK, JL A=K, a7
Rz TH 0. B e U TIXBE RS IR 72
HBETHNTNREGE HOEBIC X 583
F/NS L, EfEMEES b RERNEEZEZD
N3, L LEHERTEREE IR TIIR#0F
HHENRREL 2DDT, R#EEORKBICTERL
RIS LRI, A3 O SEETRPEHS
ML 725,

1. YYE¥FIF

iz CYP3A4 itk R sh s, Rt/
N-FT7 A F N T Y E T I KNMD) &5 &k
SN, Pray AAERABIEFICERW D, BB
TEREDDZVITEBE TIEPa ) UHEHICES
SEMERMBENRLT VWO THHTHEENLETH
(MBI REZRETIIYYES I REy LM
HIRER ERT 254505 5). NMD JRERN 1ug/
mL M EOLFETIEPia ) AN T D HER
K72 & ORI 72D Y, —RINIZE < D
WITNT IV ST HMN. YYET R Ridal
FRMEREE F1E (AAG) LHRSA L. ZOEAMARIX
UYE T ROREKRFENT 20~75% & K& <
BT 5, £z AAG OEFHOEIZT VT IV L
BARDPRYKREL, PORIELROENE THD
T DE AR ARNEBRC AT 5, RYrE, 1l
WOBHTHEATRE, DR E RS TiEm< D,
MYy oI NKRIBERXENBENTH>TH.
W MR BRI TERWSEE L H
5. Ele DL ABRGROMEETHRRS bbb
Th.AAG DT L W EAFESEIMER LY
A, PHIRREIERRHBT 255 bE 1 b,
BEBZRENHE LN E ST, IHE [ IERE
AR GERERD B 2= ) VST UELRAET
bD, BT BRE TN E2 LA I

RENESGHTH 5.

2, 7LV A4 =F

F BB CYP2D6 Th D, R#ticBIT
PM £EOME. EMEMESHOKRE X ORME
bH DN, B O OHMMBRP R D FEGTIHRD,
PM EBETH > THEHEREEE TRWIED .
a7z /) rOX 5P ERENRRYIC LA
T AABEERIZ/NE W, L LB RS E R E Tk
R OFLGRNRELRDOT, HRBZEEN X
YR&EL 2, MBEE=4) L iz L b#5
BRENLVAEHTH S,

3. AT INK

RHBE#EIX CYP T2, N-TkF L hF v
A7 =7 —F¥ (NAT) TH 5. NAT biEIEHI%HIMH:
BHSLNTEY., Bk ATk PM B2FI13H 50%4F
T3, HARANTIIH 10%EFEET 5, BRI
THRETROVED, PMIZRE2MEL TR O
We LA L. BHRER T B E T PM BENRE
L7 LT, IGHEAEY (NAPA ; N-7 £ F )L
TahA =T I R)BHEE 25 NAPA 1ZiE &
ALEHMRTH D LHIFIC e AT IR
L RIFRIE DOIEBIRN RN D B T2 d, BHEREIR R B
T 7 e b A7 I REZIT T < NAPA DIEHNE)
RBIZERE L huE7ze 5720, NAPA 28720
HREE=2 Y VIR ARAIRTH D,
C. EHhitBEIHiABAREE

BN A — VBN OFEYNT IR I i’ HEn
BTH D, Lo L L [FEREDE X J7 R AEE T,
B T RETIIRHOFGHKRME L 725,
1. ¥RV

BRI B Th T 20~30%F2E CYP2D6
B LU CYP3AL TRE##ZIT Do FEARMNITITEHE
BEZiEiE L LTHRG TE 22, BRI NEET
TR A B 3K Z . BIHREZTRIE & LW
B LITRE LY, BHREIET R
EHDNVIERE CTIERERBEGRORENE

Body weight (kg)
ke 50 | 5070 | 70~
0~10 mE5E 25 mg/day
10~20 50
50
20~30 100
30~40 100 100
Cer
(mL/min) 40~50 1 50
50~60 150
60"'70 1 50 ssnsnasasnan, 200
70~80
80~ 200 300

X1 BHREREEL L "V ) Vs ) 55 A
VT F=r 7 UT 5 A Cor (k) = (140 —4E#H) X fR 8/ (72X Scr) . &k = G4t X 0.85
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Body weight
Cer (kg) =50 50-70 70-
(mL/min)
0-19 25 mg/ 2 days
20-29 25 50
30-39 50 75
40-59 50
75 100
60-79
80-99
75 100 150
100-

X2 EHRERIEEL LIZEAL Y A = KOG £5 5 A
IVTF=u VT 5 A Cor (Bk) = (140—4EH#H) X 8/ (72X Scr) . 2 = B4l X 0.85

ENAN, A EFSTLAOEHDLEEND, —F
VRUVY RV VET I RiZEEO K F+ %
NANFNZ IS LAV AY  OBWERRD V., K
MEZE3IER T, XYY > oEMITR
<., M EEIREN CTh D I EE OE W E
FTIHEIMEHIZ IS D FEN, S50 EDHE]
VERNZIER LT b7, Rz 35 <
BIVEF ORI b5 7 & LTiE 150~350
ng/mL L NIZHERF D Z EREHETH DN, D
M ThHIRRIMEE 23 & S2n?, Mg
JE SRR B B AR O HBISERIR EK & 72
RETH D, MPEEDE=2Y > ik HE
WENTEETH D, L LE L OBE, Kbz
S < EWEH OFRBSAE N Te s, bR 2+
=X ) TERNWEATIHIKIMEIZ X555
DEREFIEELTIOLVELEODHETHD
5o
2. AVHAL=F

RFOFHFERPIEFITNE WD, BHEEKT.
HDHNTEIRE IR SR TIRERCER Leith
X250, W& TIE% < T 75mg/day 205
B d B2 _RETH D, EBGHBBIRILD
1 BN REE=2Y) VIR HETH D, fE
BEROEH OO LD L LTHIHRE ) €75
LAEE 2R LE Y, HIRERGREOFEE LTH
HATHHN, CKinMtENE (CRP) BAEWEAIX
AR GEEZIVEIERETIHERD D, T
LEBHEEALY A = ROBARKAERIZN 30%H
ETHY., F& L TAAGITHEAT DM, AAG I
& ERBFEAMAEN LRSS, EAKAEN L
FTIUTGEEERREMMEL 720 . ZOR R o
VT SV ANNE LK 2D THD Y, CRP,AAG
e DICHIEEOEIETH Y. — BT
b5, —FH I HHEDLIE Na F v RALIANDIHE
R HT 57, IMhiRE EFRHziZoAMED
BIVERMNME L 2 2B NRENB, ELV A=
RKix Na F+ R VAN OREERIZIEE A Rk
eI R E BRIk S B oot

YERIZFESSFRABD L, WER D (ZEREE,
TR ER LMD GG DD, LB TH
BRI N EBE DD WVidmimE oL Aix. L EE
REERBE LY, TDM (T &k B Il i o F
=y JIREELRD,

HEER

FEERE Ui BB ER & 38
2R EAERZ D V. AR TIXATEIZ O W TREER
35, BRI AR OBF & U TI3ARER:
FENTLOIMEMERE NIV AR—F =247
DIHEEANEETH D, EMHEEH L LTIX
BRI E R 5 2 DA LRSI X v P&
BRI DLGERD D, FiE & U TUIPAERKE T
7 IF ey, F=Ur, FuXzz /), R
FLLFUAFIVLFUIERTE T4 U v olih
REZF2HEEE LR SIES, ZoBEFIX
CYP1A2 24 LIzt BETH D) 3D 5. Mot
IR TIIBEHEICE L 5 X5 2 Lix7en,
R 2 ITHINENRIE O HAEH OWIF & % Osg8)%
AR Uiz PiANEIREEIS CYP2D6 3 5\ id CYP3A4
LW REZEZITDLGERL L. b 05 1HE
WHLEVEH O & 2 R ICIZER Lidh
1378 5720, CYP2D6 OFHES & L TILBIN &
L F =V HY SAZFHESE (SSRD o\ X & F
RSN TS, F=UrhbdNduxrtFr
BRIz & v CYP2D6 %38 & 3 2 3 oo ofn vh i
EREETABERDH DN, FaT ) Tk
PAE R BT NEE X BND, CYP3A4L TixA
NZaFry — N EORBERERE. =) A<l Y
V. mrudA NRILEMERERD S, T
CYPIA2 GikvFurvudxH > SSRI D7 u R
XY IVRERD D, —HPEIRBFEIZB N TH
BERTHDL UL 77 ) 2SN HEN
20, N7 7V OHEERBLNENTH S
B, R#ENTHIHEERBPMETH D, SSU
77V FFEEL LTCYP2C9. R-UAT7 7 U Ui
CYP1A2 3 X X CYP3A4 THE# S B H, SEEfE
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£ 2 PINBIREOE B &R AR

¥ ¥ PHEEQHMESE CYPRRE

TIAEOY ++ +++;2C9,2D6, ++3A4
+:2G19, 1A2

F=UU ++ +++;206

iAW LAY, + +:2D6

AR LF — ++1A2(5 &
CYP4#FiE PAEERERTHEUEY

1A2 TIREHIL OO Hsy

2C9 AvZXJAawAxr, NSADs, Z)La+y—)L

2D6 NaxtEFr

3A4 ArSaFV—)L. TYRARAL 2, R2A54(4K

#£3 PHEAER2NTIYVIXFL L OHAEEH
~ PRI O E R LI bR O S~

L83
bR (1)
=y 2~3
2SYRAT A 2~25
P A= 1.7~2
A5 rJ—IL 14~18
Ja/noz/v 14~16
RSMNE)L 02~1.8
aaf)w 11~16
AEO/SHRY 1~1.2

& LTIiESHEDIE S 235 4581 _Eigu 7z, CYP2C9
EHICEEEZ X 58 (7 34X u AT
Ry RX7u=<nrl, NSADs, flzi¥7 a2 —A%k
E) BRI BICER LR TIER 520,
PHEHEOHERL L THF=UY, TIFK
ny., A hFary—n. o)A,
Tz ) v, XIRINEBRERH D, PhE
HEZMTAHEEHAE LTI OMHE
A OHEEFETHLNTHBER, F=VU Ak
DOIAXRTUOIMPREN 2~3 5z, 73
FE TR, a7 > TiE30-50%
BE LR T S, ZoENWE LTHF=V U Iimg
SR, MPpEREIE 2-4ug/mL FE L4505,
7u7 /i 100-500ng/mL B ETH BT
DTHDH(F3W,

Bbviz

PINIRIEZ D S L. RNBIRBIZIES
SRR Z MR Ule, PUANREIREER: G- 8313
BRI S DFEFERE A L T D HEN
%<\ IRTEI OIEDIENENREDLEBE) & D VWFAH A
VER S & 2 DB A0 ERIT L V. 16~ T, $T

REIRIEAZHNDRCIZ 5 ORES %2 B
LN EOHIER X OZFOR M E2FI A L
i E=2Y)  FRLETH D, AFRTIE
— RN UTITGEE s, SEYEIE R 12X
AN ORI E 2 2B L. e
RIZEBHT 2 Z ENHETH D, ZFORDITIXE
T — AOPIZRBITHHEMBREOMR & Zh %
UTNEA KCEERICETE 52 AMOBEKD
HETHD, WHIEEWEEFR OO a—F
S R—RBEOLEWRET LEZ HND, FHIT
X BEAR Y T OHENRHETH D, 5F X
HEPLEOBEFEANLEENLTNDE LI A
THY., O TORRIZIIT 2 W0
REBELZFOLDDOHENRI VEE LR -TET
w3,
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MEBREM] (BFaR) S

AREIL, MESTRFERD, BRIPTRNDDIZRY . FILH D WIF RS TIRERBIENT BRI 9 DR L &2 1
FROXR E LR, BARRROREIE, MERHEE (E1R) | MEZEBSARO L THRE LES, @,
BRAEREETH L » A TY,

1. BFEofEHH
Dia#t Review) JRANE UTHRIFRFR E LETH, — KR LO%RMOBL L E9,
2)JFE#C (Original article) ZERER X OERPRTFZCIZBE9 53030,
AERIHERE (Case report) JEAIEERZ BN & Uil
4)%# (Short communication) FEREIR K OEIRIIZE. EHIFRRD D Wik, BT O TOMHE
HAOHFMET, UNCRTHEELZLTZTHO,
5)Zf# (Letter to editor)

2. BEROMWE
RO b, A (KOFHE2ET) X, TR_XRTMFEHEEET, 1XR=UHZY B THREDOX TN
A= L L, MSU— K (Windows ix. Mac JROWFITHH) ZFHL, 12077 A1 & LTH
BLTREW, KNS RU—RA > b (Windows . Mac flROWFHTHHE) ZfFH L. RiTMS U
— K (Windows i, Mac [ROWFTNTHHA) ZEHLTHER L. ZhEnijltD 77 A ELTRS
A

3. RFROTRMIR (EH) &SIk Z & )

JERR OFEA FSCHIR 7% () FECRERLAIR (words)
) 12,000 6,000
& 10,000 5,000
REGIER 4,000 2,000
yTRCH 2,000 1,000
i 1,000 500

4. FH FIXPBIOELIZLPb LS, H1 =)
FRRIZIE, B L OCEZ2 259, UROEEZHLLTRIN,
DERE, 2)EESH. FEEEA. OFEEEORR. 5)EHKEOERES. 6)rEEEo 7 7
7YV FS, DEZFOBKEDOAEFT. 8)FEHDHKLDEFER S, NELOHERLEDT 7 73
V&SR, 10)FEEOBFA—NLT KL R

5. B (FIXB L VELIThPrbET, H2X—-V)

RS DFER FSCHIR 7% () PECFERCHIIR (words )
R 300 250
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SiE B A A
yTRE A R
Hfi AE AE

6. HXPFELEF—TU—F FIRFEOHE 3 -4 =)
FIXCDORBIB L WRFIZONWTIX, A EITINTEL T OFELE R L TR E W,
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~5words)
Foik, RANE UCHRCBEESEICKE L., HXXDOF = 7220, BBERICF oy 783K T LT
WA Z LERTEERMNLTFE N,

7. KXOEE
JR # 12 # = (Introduction) . 5 % (Methods) . #&% % (Results) . # %% (Discussion) . # &
(Acknowledgement). 3Ciik (References). K&K #iBH (Figure legends) DJEE L. FEMIHE TS
(Introduction). ¥E |42/~ (Case report). & %2 (Discussion). # & (Acknowledgement). 3Tk
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