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WFZERR R DOBEE (FE30) : Left ventricular (LV) remodeling is observed as LV cavity expansion with
wall hypertrophy in the remote non-infarcted region in the LVs after myocardial infarction (MI) and is
closely involved in systolic heart failure. Accordingly, we assessed the mechanism of this issue from the
viewpoint of cardiac sympathetic nerve function in such a region in 16 patients with a prior myocardial
infarction using positron emission tomography (PET) and radiolabelled catecholamine analogue
11C-hydroxyephedrine (HED) as a marker for neuronal catecholamine uptake function. HED retention
index was determined by normalizing myocardial tracer activity from 30 to 40 minutes to the integral of
the 11C activity input function. Cardiac presynaptic catecholamine uptake is known to depend on
myocardial blood flow. Thus, we quantitatively measured regional myocardial blood flow (MBF) using
PET with 13N-ammonia on the same day. LV volumes were also determined using echocardiography.

This study protocol was also done in 10 healthy volunteers served as normal controls.



Results: LV end-diastolic volume index was significantly larger in patients with a prior MI than in

normal controls (69.6£15.9 vs 47.2+13.4 ml/m?, p<0.01). An apparent LV remodeling was observed in

patients with a prior MI. In normal controls, myocardial blood flow and HED retention index were

largest in the LV anterior wall. MBF was significantly less in the remote non-infarcted region in patients

with a MI compared with that in the anterior wall in normal controls (0.76£0.14 vs 0.88 + 0.13 ml/g/min,
p<0.05). The retention index of HED (8.06+1.22 vs 7.03 + 1.12 %/min, p<0.01) and the retention index
corrected by the blood flow in the corresponding area (10.8 + 1.7 vs 8.1 £ 0.9 %/min/MBF, p<0.001)

were significantly higher in the remote non-infarcted region than in the anterior wall of normal controls.

Conclusion: A greater amount of sympathetic presynaptic catecholamine uptake is observed in the

remote non-infarcted region in patients with a prior MI compared with that in controls. This finding

suggests that hyperactivity of myocardial sympathetic nerve function in patients with a prior MI and LV

remodeling is related to the pathophysiology of systolic heart failure.

AR EFE
(BFEHAL 0 M)
[ERS Y R & &t

2010 4 1, 900, 000 570, 000 2, 470, 000
2011 4EJE 900, 000 270, 000 1, 170, 000
2012 4 700, 000 210, 000 910, 000

AR

AR
i Ft 3, 500, 000 1, 050, 000 4, 550, 000

BF7E5Y8F - I M

Pt D37 - fiH © NFSRERRES: « iRt

F—U—F: PET. Z&hiet, LR

1. MERBYIDY

AHGHEHE LW ER LS Z 02 5% 04
2O TR - IRENEIREFZOBEERRE L L
TEBIEBENTL A b5, B0
REOFT-HIEK & LT IPME L TEZE &

B ENZET HALD A, 2 S O SR BN
DARBIZES NI DIZT L, IEME7 2 iRe
IR L OED) e EYEIENEE L5 9,
FEENODARZ L= 0T HRIAE LT, DAK
PR BEREIHE DOIFA(E, A ML OFFAE, 3) IE
FHZE (FEZEHA) #Omo U 7Y 7 GE
DEJER EBERIE) 2275 2 LN T D,
18F-FDG PET (Z K& % 0 viability (ZBH9- 5
K5 IR0 720F 5213 DI L O 2) o5 REMRBH % 1
U Cob AT i i S H e 1S K & 7 e i &

KL, DAROTE « THUEGEICZ K=K
R LTz, —J7. AE R ) b LA ED
BHERRN RSN TV B2, BEIZED
THEZER Y BT U v 7LD FEFEIELR O P

L DAREIIE O BRIIAR T+ 0 11T

ENTWARW, T TERVET Y IR,
EOLIMBRAI =R L THELDO TR L E

fbsH200, TOFEEZRY har b L—
= LA NAH (T v FY T
HE) % il L1525 11C-acetate % FH VN CTHiGT
LC&7, bk, MEHRAMMICAEY
BTV T K DEEL IO B 5
TR LI OMBBRH B ITTEL H 72 L
TWDZ & AR B =2 AREEWT L 523
ZORBILEEZEFILT L 2R Lz
(Ohte et al. J Nucl Med 2002;43:780
-785), D%, B 7V v VLo
LR ERBNIC OV T, Ao EE
EHONBICRELZZT, EFLDbir LA
KT LTWADZ EROLREDRRKR T2
MNE DA THREEL T, ZORER, FEE
L O LIEARFHIIARIIET LT
WHZ AR LT, ZOMBRHIEEEZY
U TR BT B IR B
IS OB THIE LIz & &, TOETL VI
EhbDlpoTz, AT, Wbz a—K
speckle tracking imaging 15 Catll L7z A=
JRPTUAEME D FEHE peak systolic myocardial
strain | LFIEAEZEH TR & O X IR b~



BT LW, 25 MBI A FE5
WAELTWALHEETHY | LABFIED AT
= R LD # %z 5(Ohte et al. J Nucl
Cardiol 2009;16:73-81), Ti%., VET VU v
TILIFEHTEILTZDOL IR LN
EZDDTHA D2 D it D ZE L) B
oL ZATHDLM, Fbhuk, TL O
SPECT % JHVNCIAHIEENT I 1T 2 EAEMED
DREm GETRREIRT) ZFEHI L. 2
DR FEAHET - LIEREREEO—R T
H D & OFEFR TS TV 5 (Goto, Ohte, et al. J
Nucl Cardiol 2005;12:179-185), MMz T,
DA RFEIE O F 5 I ARG B D B -
DHIBNTWS, £ T, SHICHERY £
T U 2 T D FEREIEER LR A AR AR O pre-
synapse (28175 /T KLU U OBEHE,
post-synapse (23517 2 R RAHRE B 52 BARE
FEDFAL & DAREHIE & OBIRENET 5
ZEEERLL,

2. MMEDER
DFHERDOLEE) T Y VI ROLAE
FEAEIZE 2 BRI B 1T D 0 filk 58 7 pb R
pre-synapse. post-synapse HEREDERIZD
WCTARY hrr CTERWTHRRIL, DA%
FIEA D= A LNE AT 52 &,

3. HFRDFE

(1) AY bur bk L—9—11C-CGP-12177,
11C-meta-hydroxyephedrine (HED) &
it AdRiRE VA TFT—va vk
Z—I TR THIGER )32 Ko THESL T A

TH o7,

(2) 11C-CGP-12177 B L O 11C-HED D 0>
R AERERETE R T T 4 TR IO
[BMEO R ZEBREICBWCIME Lz, 2D )
5. 11C-CGP-12177 % HV 7= post-synapse
D A FEARRME BRI T DUV T OWFZERE SIE. DLRT
B & 52 T TR AR B TR D & 2 AR
K& L IR IUENET LTV GERXO2
fR), it~ T, AIETIEL 11C-HED %\ 720
figi A2 A% pre —synapse FERE D H 7RI
DN TIRRB,

(3) 11C-HED D&

11C-HED [Z AR MR = = — 1 BT
% uptake-1 %41 L CRGHIZ R R IZEL
VIAEND, T OELY IAFITR T e 2
WCHRAFT D, /AT R U o B8 Ry
11C-HED i3& /74Xy 4 —Flzk b
—a—uarNRHEZTS, T/ T7IRT
VAR—=E =L o THBRERND Y7
A/ AEND, B TaT Ik
X720 . HED 1% X 9 ARAVEDS R < ol
PERIFNT= D, BT 7 A/ BRI
HI TR R O A @im L, > 7 ARk~

L %, HED (%, BRSO RIRFHAIH S
NDEEICIEES -, £/ TIVETUA
A= —OEHAET/ VT RLTF U v i
PrL . AQRARRRRIL OFRE & SISOt LT
BiEx "7, o T, B MIHIFDH 11C-
HED D i A4 #A — ¥ v 7% 58 & #h %
pre-synapse HREOERZ LR <R 9 D,

(4) g7 m ba—n

WFoTxr gL, BRIEMEOFESE 16 51 (FiiEE
HREREZE 12 5], TEERTZE 4 1)) 36 L OME
WRART T 47 10 Bl THHoTZ, A A—
vy 7u ha— L K 1ITRT,
11C-HED % H\\ 7200 A A AR B BE 1 T
b —H— 5% 305305 40 43 £ TOMD
BRLiEIR (ROI)  PNACRE MRS o0 fiE oD A =5 e
WL ZERE L7/ ROL 21T 2 gt
FE/r i input function) (2%~ % thg, 372
H 11C-HED LR & LCRMiiL 72 (X
2. Fio, LHF~OHT 2T I RV IART
D R I &IRAF T D Z &N HNT
WA 72, 13N-ammonia PET £ X PET
ERMNTY 7 b =7 TR LEEELFHN
L b AA APMOD Technologies 18>/
7 b U =7 Pmod™ % FVNCOMF SR ET LR &
DEBEIT- T,

A A=V 77 ha—n (K1)

PET Bcanner: Headiome W {Shimazu, Kyolo, Japan}

B Ammnonia VI HED
id»ﬂﬂ BBg i‘lﬁﬂ MBq
&l min
T E iy T E
W omn 3 min Womin 40 omin

Transmission scan [, Emission scan E

11C-HED FRRTASaEdir (K 2)

Time Activity Curve

=

el ﬂ
o« B888 L
B et Y s

- S Ti - i
§ o (i ;‘ﬁ?,ﬂ* ﬂl
o T
E B " LT LV cavity
=8 - =
s =
& Tl wmeE LE - -] =9 f=d--] -
s L]
4. WFERR

B [0 P i BE R ZE G 12 351 5 11C-HED 8 &
X 13N-ammonia PET W 25”4 (X 3),



HED Ammonia

EERE FIZER 1 em OHIEROL Z ke >
HRLRWEDICTEE Lz, ZOERO X S
7R RIRERESE CIX, FEREZEED (R ZE s RIlED)
11C-HED Lol 535 K OVR AT O I ik &
ZRICE HICTFEE LD 3 ROI OESHEE L
TRD7=,

KG DR T — %
Normal MI P
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end-diastolic
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LV EF (%) 65.0£5.8 54.0£10.6 | 0.001

EF = ejection fraction; LV = left ventricular
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