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Abstract

The characteristics of myocardial fatty acid metabolism in patients with idiopathic dilated
cardiomyopathy (DCM) were investigated by myocardial imaging with B-methyl-p-['?I]iodophenyl-
pentadecanoic acid (BMIPP) in 16 patients with DCM, 8 patients with hypertensive heart failure (HHF),
and 11 normal subjects. Rest myocardial imaging with BMIPP and #'T1 was performed on another day.
The index of myocardial BMIPP uptake, or uptake ratio, was calculated from the percentage uptakes of
BMIPP and *'Tl. The index of inhomogeneity of intramyocardial isotope distribution was calculated as
the coefficient of variation of BMIPP and 2°'T1.

The uptake ratio was significantly lower in DCM and HHF patients than in normal subjects (p <0.01).
Uptake ratio correlated well with fractional shortening (r=0.76, p<0.01), and left ventricular ejection
fraction (r=0.58, p<0.01). Although uptake ratio was not different between DCM and HHF patients,
defects in BMIPP imaging appeared more frequently in DCM (69%) than in HHF (38 %) patients. Fur-
thermore, the extent of the defect in BMIPP imaging in DCM patients was larger than that in 2*'TI imaging
(»<<0.05), but in HHF patients the extent of the defects in both methods was similar. The coefficient of
variation of BMIPP in DCM patients was greater than those in HHF patients and in normal subjects, but
those of *'T1 were not different between the three groups. The coefficient of variation of BMIPP in DCM
patients correlated well with serum norepinephrine level (r=0.57, p <0.01) and atrial natriuretic peptide
(r=0.77, p<0.01).

These results suggest that in patients with DCM, disturbance of myocardial fatty acid metabolism ap-
peared before perfusion abnormality and/or myocardial necrosis developed. The quantification of BMIPP

imaging may be useful for assessing the prognosis in patients with DCM.
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single photon emission computed tomography (SPECT) %
AWCLEH TORBRAH OB 21T ) DITHE L 728
BTHHLEVZDB%0, L7zd > T, DCM DIERIB &
UBMETOAE% &7:L, DCM FRRICEZEILKE
INHEREEIE T % & 72 L 7-EB (hypertensive heart failure :
HHF), %BI%55RIBMIPP LA A — T ¥ 7 %47
v, DCM 2381F 5 LEFIRITER U R E O & 1RE
THELEBIZ, ) LIEHBRAMEEL DCM IIHFE
%, HHF THREBETH 5512 L TRET 21T o 7.

Xt Ed

&< DCM fEBI 16 5, HHF fEFI 8 B, BEH 11
BlDEt 3561 THAH. DCMEIZE 1161, &£5BIT,4E
B 34-67 %, FHER S8 M (FHLZERE),
HHF B:3 5 5 61, & 3BT, E#iE39-71 %, FHE
BSOL10m%, BEFRIB 1046, 16T, Fiid
42-65 5%, FHER 219 ETdH o7 (Tablel). BE
BDI)baBlizRs 717 (EHIE) T, &Y 76T
REE, LER, WBXK, Lra—K, EB)EF thal-
lium-201 (O'T]) A A= v IR EoREL Y, L
RENFELRZWVWEZZ LNERT, BlE, FER
FROBE L P o7z, &8, Aid > TREDEBEL T
S LEAHE 2B AT, UEOREZ BT,

DCM D, 1) LTI — R TEEILREHED
55mm U EDEZHIROFIE, 2) EEEBUC RS
TEBEEDIET, 3) BEIREE CEEBIRICEEDRE L
BERW, 4) BIEZOMOEROEESEENT
HBEDA4DENITo72. DCMED 16 Bl 6 BITId s
AEDFEEE LTV o755, 10 BITIHLAZD
BEZAEL TV, L2L, REOBAIIBVWTLA
EDFEREHALTVDIZ 66 (NYHA 58 K 1
B, WEES Bl THhore.

HHF X, 1) SEU B BLEDRENSH Y, 72
LDAEOBRE, 2) 0T 32— TESIREHIED 55
mm LA EOEZIIROFIE, 3) EZEBUTRSIUHERE
BEDIET, 4) WEL, LERCLCHEEDFENEE
BT, LEREDLHEELELEIMAI VD4
DX NBH L. BEIREZIFITONI-DIZ 44T,
WTFNR L EEOBEIIRRKEIIAS N Do 7. RER
BBV TLOAREERHEERL TWiznid 4 6,
NYHA SEO U E 26, ME2HTHo 7.

DCM, HHF &8 & b HUERKRE, 1 VX Y 2 LB

Table1 Clinical parameters

Normal HHF DCM

Age (yrs) 52+9 59+10 55+8
Male: female 10:1 53 11:5
NYHAIL III 0 50%*! 38%*!
Af 0 63%*2 38%*!
Echo findings

LVDd (mm) 48+3 58 +3%2 60+5%2

%FS (%) 41x7 24£7%2 23+-8%2

LVEF (%) 61+4 18 31+9%2
ANP (pg/ml) — 9126 8865
NE (pg/ml) — 6121380 6821306

Echocardiographic examination was performed in six normal subjects.
LVEEF was obtained by radionuclide angiography in 5 normal subjects,
1 of HHF and 10 DCM patients.

*1p<0.05 vs normal, *?p<<0.01 vs normal.

HHF=hypertensive heart failure; DCM=dilated cardiomyopathy;
Af=agatrial fibrillation, LVDd=left ventricular diastolic dimension;
LVEF=Ieft ventricular ejection fraction, ANP=atrial natriuretic
peptide; NE=norepinephrine

&4 BEERFIIRYLL 72, DCM BT 10 $17%, HHF
BT 3 PIMRERREAE LR L T ehs, mEO%k
) DIEFITILLEMBITH o 7-.

Vil &=
EFIREEEIC BMIPP .LfFA A —T v 7, OTL L
ARXA=T T %fTo7:. MEOHRIZ 2 BELAT
Hotl:. WFNDAXA—TV Y 7 LRERMADEL V%
Ermik, RERTICRELELL. ILBRELAH
MR L, FRPICRELR, REXKTITER
% ftiF7-. DCM, HHF &E Tld BMIPP LA X — ¥
v JBRIARNC 20 LA E&K# L L, norepinephrine 3 &
CLEEF M Y AFRART S 4 FllEHORM %
1T o 7z. Norepinephrine (& ERE /0~ 777 41
—, FIRRT I A FZAL I FGTFA M) I Ty
A ETEHAI L 7.

1. LA X—-I>7

BMIPP £ * — < 7'iZ BMIPP 111MBq D#HE 20 57
% @R B L U3 EHE EBER) I, WE%RLE
EBrImEL. HBREREOBBZRICIEIAIVF—, #
HBa)A—49—%EEFLARERT A XS
Starcam 3000XC/T % vy, VAL T, ZE&FHL 45° 5
SARISHEI 45° $T?D 180°, 32 FA L #HwE L. |1
HEOHFEEEEIL20F, REE—2713159Kev, 74
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Y F—igid20% & L7z, ROTRI A VT — - G7i#
FEJ ) A — % — %27 |72 Starcam 3000XR/T = H \»,
B & D &FBOWmEE1T- 72 (Fig. 1). &51813 128
X512 DI Py 7 AT, AFx =V 7 DOREER
ImB3min & L7z, 3FMRICOID2DODf A=V
TERYVEL. T LFEA4 A —TJ 77X 2T]
111MBq D#E20 3% & 0, HBEY— 27 % 72KeV,
74 Y F—lg%k 20% & L BMIPP 1 X — 2 ¥ ZAI#IC
Wikg (% (1 /1 30 %), &5 E0OWmEEITo724. WifE
%1% BMIPP #WIHA%, BEEE, TI £& %, Rump-
Hanning filter % F\>72 back-projection {£I2 & D, A7
A AIE 6 mm DFERERTITRE G Z1ER, Thzkdb i
ORI G, CREMACEETEG, HEbEgE
ERC L7z, E72588BTE %% b £ 12 bull’s eye map &
K% L7249 (Fig. 1).

2. DEFA X =T U DEEFHE

1) D2 T O

WY AAt : BMIPP (M5 & BIER), P TIOEH
Bardlll, EFIHEEINITAY P=TEIIHL
T, EICER L-EDEE % TR L (Fig.1). <
DHLY JAAE (% uptake) |22V TOFEMIEZ T TICHE
LTHYS, KX TIIAMS 5. BMIPP OFIHIET
DR AARE OTIOZNTRLZLDEIY) AAL
(uptake ratio) & L 7249,

PEv i L . BMIPP J2XE(% T D L BMIPP D4
DFEE % P LR (washoutrate) & L TFEK L7, #Ew
H LER13 BMIPP WI#(% (& 51%) DA~ M0 bH
BIES (EF1E) DOLHA T Y b (Pl OWELHHIE) &
BWML7zbDxMPAGEDOA Y~ PTRL, %FERL.

2) BARAY % 5

BMIPP, ¥'Tl {§ & b, #H OWEE, bull’s eye map
FRLVBEFEOFE, ZOEMOHELITo72. T2
KEBDOILEDWY) 2 E={LT 5728, bull’s eye map % 17
DXIFUITX 5 L, RIEDILATY % defectscore & L TF
L7z (Fig.1). &4 A=V H&@\EA T ¥ FD 60% KiiiD
HIHE RIBE AR L7z2S, REBEOEDY FEXIBO
BHMBRBEER L,1B23DGFEX05LL, Th
5 DEFH & BIEFITOD defect score & L72. BMIPP O
defect score (I FIHEAG % F VW EHEI L 7-.

3) DERT A VY b= T ORH—EDOFHE

BMIPP (#11%), 2'T1 @ bull’s eye map Fx % i\,
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Fig.1 Evaluation of myocardial imaging with '*I-BMIPP and *'Tl

Left : Calculation of %uptake. %uptake was calculated as the
percentage of the counts within the cardiac ROI to the counts in
the anterior whole body image.

Right : Tomographic reconstruction. A bull’s eye map was
used to quantitate inhomogeneity in the intramyocardial iso-
tope distribution and to quantify defect size. The bull’s eye map
was divided into 17 segments to calculate defect score.
ROI=regions of interest; SPECT =single photon emission
computed tomography; CV =coefficient of variation

FZAEBIT D bull’s eye map & &K 5 pixel DF A 7
v b, HERET D & ITEBIREL (coefficient of varia-
tion: CV) 3R, CVZLHNT AV b =T DDA
Y-ty ofEL L.

3. (DREREDEA

[T 3 — X% DCM, HHF £ HEO L6 L EFEHD 6
BT, BMIPP 4 X — 3 ¥ ZF#THIZHAT L 72,
I —E I E IR T 2 & SSA-260A, HG % v, M
E— F.Ta2—[X% b & T percentage fractional shorten-
ing (%FS) KD 7-. DCM HOHAELRL Tz
10 BI4Bl, HHF # ClRFRA 2/~ L7z 3 Bl 1 6,
HEDO 5SBITBMIPP 4 X —T ¥ 7D 2 BRI LIAIZ, tech-
netium-99m (*"Tc) /s 7 — IV 4 X — T ¥ 7 % LEE 1 i
TL7z. ®"Tc b MAET V7 2 ¥ (D) 740 MBq % &+
&, OTc FERCARAMIE D, 1.0H% 32 7L —
LZHET 2 LERFAE~VF S — MEEHWT— ¥
BRI, AEZEBRHEE (left ventricular ejection fraction :
LVEF) Z k& 721,

T

4. #REHLIE
BHOMBEITFY L EERFETR L. MHn L3
FEHOILEIZIE ANOVA (—ICHEE S8 £ 7213
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Kruskal-Walis #R%€) 17V, FEZ D DI L THE
fi T Mann-Whitney ® URE % fTo7-. T3 d 5
BERM O KB 1S paired t-test & IV 7z, R TEDREATIC
BEREFESTE, SHEBOHREOZICEL TIX
Fisher #Ex Ay, WIhd p<005 2 BEE A% LT

& £

3SHETER, BRIELDIELEDLDPo7/. F
7-HHF B & DCM B CTULAEDORE, ILEIREEE,
LEMEIO MBI, FIR~T Y 4 FB X U norepineph-
rine L XVIZEX 2o 72 (Table1). ¥ 7-£FI T2
$5% BMIPP, 2'T1 1 X =V Bohs:. EETI
BMIPP, 'T1 WM T RIBOMB L7 FEBIL %o
7-.

1. BMIPP, 'TI BUV);AAHEEBV) AHLE

BMIPP (#1#31%) DELY ;A A3 (L HHF # 5.5310.82%,
DCM #5.39+1.05% T, BHEED 5.03+£040% & D
HEZRTOOD, 3EHBICEEZIRED L, o7,
0] DELY AAZEIS HHF BT 6.21+£1.00%, DCM
T59+1.01% THY, BERF 4441040%) LV F
E (p<0.01) IZKTHo7-7%, HHF B+ DCM B2
EERBOLD o7, Y ARLIE HHF # 0.90£0.13,
DCM #0.92+0.17 T, BEHD 1.13£008 LW FE
P<00D) IZ/NTH o775, HHF B L DCMEICIZEE
#1372 %> 7z (Table 2, Fig. 2). B0 ;AAMId LVEF &
DETIEr=0.58, %FS L D TiZr=076 &, &I
FE % (p<0.01) #HB % /R L 7= (Fig. 3).

2. BMIPP D%V H L

eV LRI ER T S5.513.2% (2-12%), HHF &
T 7.6+£3.2% (2-11%), DCM BT 7.8+4.7% (3-21%)
¢ HHF,DCM M CREH L VEELRLLD, FE
El3 % H» o 72 (Table 2).

3. BMIPP,'TI 1 X — I CDRIB

BMIPP D #IHAZIZB T, DCM & 16 B 11 1 (69
%) T 1 XBLEICRIEZRO . M, B OTIHEIC
BWTH DCM B Tid 16 Bl 11 F1 (69%) T 1 XIFLL
LiZRIEZ 3D 7. BMIPP, 2'T1 W THRIBE R
L72®id 9 #l, BMIPP TXIE% 725 0TI TKRIE
Blaholz0ix 26, HiZ 2TI TREEZDOLN

Table 2 Various scintigraphic parameters

Normal HHF DCM

%uptake

BMIPP (%) 5.03+040 553+082 539£1.05

271 (%) 444+040 6.21£1.00* 5.96%1.01*
Uptake ratio 1.13+£0.08 0.90+0.13* 0.92+0.17*
WOR (BMIPP) (%) 5.5+3.2 7.6+3.2 7.8+4.7
Defect score

BMIPP 0 09+£1.6 3.8+3.7

21T 0 08x£1.5 1.7+1.7
CvV

BMIPP 148+47 164%53 23.9+7.7%8

201 17.8+33 20.8%+6.5 18.0+4.6

Parameters of BMIPP were obtained from initial images.
*p<0.01 vs normal, %p<0.05 vs HHF.
WOR = washout ratio. Other abbreviations as in Table 1, Fig. 1.

BMIPP TiX20 0 >7-Did 2 TH-7-. HHF B
TBMIPP DRIEZFFRD 7D 8 Bl 3 1 (38%), 2Tl
DRBERD-DIT 2B 25%) (23 e d o7 (Fig.
4). DCM #1238\ > TBMIPP DRIEDILAY 13 0TI D
RIBL Y KTHo 7 (Fig. 4). 2'T1 @ defect score 7°
BMIPP DZN & ) KTH o EFNT 3 FICT E Do
7. {5, HHF #Tid BMIPP & 2'T] ? defect score
13 [F% T4 - 7 (Fig. 4). Fig.5 |2 DCM, HHF & D1
517 BMIPP, 2'T1 @ bull’s eye map % 7/RY .

4. BMIPP, ®'T] DEEHFREL

fEE B, HHF B, DCM BT 2Tl OEERE (CV)
EBOBD 178133, 208+6.5, 18.0+4.6 LFEET
bo7z. —7, BMIPP (%) O CV (IREE (14.8
+4.7), HHF B (16.4+5.3) L& L DB TIIE %72
Do 7zh%, DCM B (23.9+7.7) TidfE B <> HHF
I LEAE (p<0.01,p<0.05) % &1 % 7~ L 7= (Table
2,Fig.6). F7:DCM B (28T BMIPP ® CV & FlfR
7% A FB & W norepinephrine D IZ1X, FhEFhr
=0.77,r=0.57 (&£ 12 p<0.01) DEFE L2 MBI D o 7=
(Fig.7). b5, HHF E(23817 5 BMIPP ® CV & FlIFR~<
7% 4 F, norepinephrine D213 F E 2 AHBIIRO %
H 72 (r=0.36, r=0.45). DCM & 238\ T BMIPP ®
CV & %FS I2iF r=0.59 (p<0.01), LVEF & Ozl
r=0.49 (p<0.05) DA %Z/RL 7. HHF BV T
BMIPP D CV & %FS IZIZFE LB 2RO b o7z,
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Normal HHF DCM

Normal HHF DCM

Normal HHF DCM

Fig.2 Comparison of %uptake of 'ZI-BMIPP and ®'Tl, and uptake ratio

%uptake of '2I-BMIPP in HHF and DCM patients was a little greater than that in normal subjects, but was statisti-
cally insignificant. %uptake of *'T1 was significantly greater in HHF and DCM patients than in normal subjects. The
uptake ratio in HHF and DCM patients was significantly smaller than in normal subjects.

NS =not significant. Other abbreviations as in Table 1.

1.4 DCH
]
HHF
O1.2 .
— NORMAL
© *x
e g
o)
~
Sﬁﬂ
[ ] —
= r=0.58
n=16
0.6] = p<0.01
]

0 410 20 30 40 50 60 70 80

LVEF (%)

DCM
[ ]
HHF
(@] .
= NORMAL
= -
oc
[¢b)
4
(3}
]
Q
=
0.6]m p<0.01
]
0.4

10 20 30 40 50 60

%FS (%)

Fig.3 Correlation between uptake ratio and left ventricular systolic function

Uptake ratio correlated well with the left ventricular ejection fraction (LVEF) obtained by ECG-gated blood pool
imaging with ®™Tc and percentage fractional shortening (%FS).

Abbreviations as in Table 1.

% ES

FERFERIZ DR ICBITAEELR I ANT—ETH Y,
DCM TIZLH CORBBRAMOBRENFLET LI L
PRESNTEZSS, LrL, 20X %OHIEHER
DRBEEDS, FEED L IZBEHDOLALIZE-T
HBELZ-SONMEHAL LTI 2. #2C, 40T
DCM DA T7% <, BIEIZ X Y DCM RREIZOEAE
NL7-HHFEFI DR L L, WEBRE L. LBk

Journal of Cardiology 1995; 25: 223-231

TORGBRHORELADZL-OICH) AR L
BMIPP DtV LED 2 DDIER V72, B A&
WIS BT AL 472 ) 0 BMIPP DY A % AL
LTBY, TV LEEZIVS-ALOHIZRY AT
BMIPP D{HEDIRER A BIRIETH Y, IRIHEED L
TOFA* KT BIELEZZ LNz,

B0 AAHIEDCM, HHF WA & b REBHICHNEE
DETERL, WEE b OB ~DIRFEE DR Ak H
BLTWBZ LR L/ DCM B, HHF BERT



228 B - SRR

Appearance of Comparison of
Regional Abnormality Defect Score
DCM HHF
A <0.05 NS
p<u.
B IPP 11/16(69%) |_ s
DCH
B ST 11/16(69%) l— 10
8
NS NS
6
o/.
[BUIPP| 3808 ' J 4 =
HHF
7 2/8(25%’ = e .\3
= =
0 n=3 n=5
Ui il U TL BMIPP  TL BMIPP

Fig.4 Regional abnormalities in DCM and HHF patients

Left : Regional abnormalities of '*I-BMIPP and *'Tl imagings were observed in 69% and 69% of DCM patients.
Regional abnormalities of 'ZI-BMIPP and **'T] imagings were observed in 38% and 25% of HHF patients, respec-
tively.

Right : The defect score for '*I-BMIPP imaging was significantly greater than that for *'Tl imaging in DCM pa-
tients. The defect scores for '?I-BMIPP and **' Tl imaging were the same in HHF patients.

Abbreviations as in Table 1.

HHF DCM

ZDITL

BMIPP

Fig.5 Representative cases of HHF and DCM (bull’s eye maps)

In the HHF case, both '“I-BMIPP and 2'Tl imagings showed equivocal abnormality at inferior and posterior seg-
ments. In the DCM case, ' Tl imaging showed minimal abnormality, but '*I-BMIPP imaging showed a large defect
at the septal, anterior, and lateral segments.

Journal of Cardiology 1995; 25: 223-231
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BMIPP TL
— p<0.01 —— — NS ,
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‘ [ ]
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L— NS —Lp<0. 05 L— g ——nNs —!
Normal HHF DCM Normal HHF DCM

Fig. 6 Inhomogeneity of intramyocardial '>I-BMIPP and »'T1 distributions (CV)

In '“I-BMIPP imaging, the CV of DCM patients was significantly greater than those of HHF patients and normal
subjects. The CV of 2'Tl imaging were similar in the three groups.

Abbreviations as in Table 1, Fig. 1.

w
=3

_40 DCM o® o HHF o
Q.35 o
&30 Q20 °
s s .
m25 Q' L4
=20 4 [ [ ]
S r=0.77 >10 ° r=0. 36
o * p<0. 01 o|° NS
I00 50 100 150 200 250 540 60 80 100 120 140 160 180 200
ANP (pg/ml) ANP (pg/m1)
45 30
o DCH . o] HHF .
35 a
s §2° °®
m25 15
e
St r=0.57 | 2 * o * r04s
o p<0. 01 NS
]900 400 600 800 1,000 1,200 1,400 1,600 50 200 400 600 800 1,000 1,200 1,400
NE (pg/ml) NE (pg/ml)

Fig.7 Correlation of inhomogeneity of myocardial '?I-BMIPP distribution with serum atrial natriuretic peptide (ANP) and

norepinephrine (NE)

In patients with DCM, the CV of '“I-BMIPP correlated well with ANP and NE levels.

Abbreviations as in Fig. 1.

EeRBOLPolz. fh, BEVELEOFEEER,
DCM, HHF M#E TREH L VR REEL R T 00,
BERELEEZ Do/, TDXHIZ, DCM BT
Zk~D BMIPP DR AHKBEEHH 5 b DD, HHF
HLEXROLPo72. —F, RETE% BMIPP O
DRAKIZELTIE, DCMBL HHF L TIREL - T
W7z, b b BMIPP TOXREOHEER (DCM & 69
%, HHF & 38%) & RIBOILHA Y I213ZEHH > /2. HHF
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%0, UERPRRAERAHREE A% O3 LT REE L AR RTE
WHRML->THET A L REL 7.

DCM (2547 5 BEFAERAUHH B S 283013 2 Vs,
Hock 59 13 [17-'21] iodopentadecanoic acid 2 & % (M
A4 A=Y ¥ 7T, Ugolini 57 i3 '®I-phenylpentadecanoic
acid Z W LFA4 A—TY v T, %72 Geltman 52
FNC/VIF UVBEERWZRY bu VREBET, bh
bR ERMIZ, DEM BV TR LH DT A4V +—
TORY ABBAE—THALI LERLE. 2, K
B5YIZBMIPP 4 X —2 ¥ 7% 6Bl DCM IZHEAT
L, )5 16ITDOH BMIPP DRIEHHB L7z Lk
LTWwa, WFhoRELPBEAOHETHY, 4%
DIEFIDEBPLELEZEZ LT,

F 724 Ebb NGB AK L ATE B YRR
fETERE L, BMIPP O CV DS DFIRART S 4 KoL
norepinephrine'®, & 5 I|ZIZ/EZ NHEHEETRE & Bif 2
HEEFLTW/Zthb, BMIPPA XA —J V7 DE
EHLFFMIZ, DCMR HHF OF#%% A5 ) 2 TbH
RALaFERELZDIBOTERVREEZ LN,

AMEICH T B3 RHER

BMIPP (3. UAFAICEL D A E /ztk, < —&Bid BBk
1b% 275D, ZDKFI triglyceride |ZH AR
FNLOHBAICEEFBLEEZONAED, LA oT,
BMIPP %5537 L THERABRAL# 2 EORERBLL T 5
Mev ) BERDEET S, LA L Fujibayashi 59 13~
T AZBWT, L TO BMIPP D&/ ITLEA ATP
ERLUBITAILEZRLTBY, BMIPP IIERBED
WY AAEEORBICERAEEZONSEY. LML
BMIPP O.Lf5 %5 & DRANE, BRIFBAHOTTEEZRT
DB, HIZFIHSNTIOH» S DRBEELRT DOh%
E, THZEL S,

bhbhiZ4SEOWFET, BMIPP D FFTH 2 5% 2
FEOTI E O TERWIIRT 720, FEFATOT

23

BRELRE.GHE (DCM) (2875 .0HEHBRAM O ERET T 5729, B-methylp-
['21] iodophenyl-pentadecanoic acid (BMIPP) {2 & 5.4 A —Y V7%, 16 Bld DCM &, 86l
DB MEME-GAEHF] (HHF #), 11 BIORERICHEIT L.

RBEIZBMIPP BX T L .04 A=V 0 7V (iR L2515 2B ICHE L 72,
[P BMIPP DHL ) ;AA DI L L THRRFEREL Y ;A& % BMIPP & 2'T1 DELY :AAIEA 6K
Dz, LBHRTAY b= T5mORE -2 RTHEEL LT, BMIPP, 2Tl DEBFREZ KD

AV =TGR DORE—M (CV) £KDH72. BMIPP O
CV R RIEOIEHY) R HBEEDFE Y DCM # T, HHF
HOREHILIVABICEEZRLZ. LALOTIONR
&I DCM B THHF 3 & ) RIBOHBERT 3 EFHS
Dol d b5, 2T O CV I3 HHF EXRE
BLLEbbhbol, T, —2IZOTIRADE
FRRENBRETH L0, LHEEIOARLEEL
ERBENIZ o722 L, DITIDFAICIT B LY
IANF—DPEV-OFLHETORGFEEZITRT
, GLAZDZEDNCVEICRESEELTWST
BEDHLILLRENEILN, ZDX) hEEEY
T80V, RALDPDOLTRBLELEZ b/,
= &

DCM 2B 5 L lEBRAEHEEOREEH L »
295729012, BMIPP, 2'T1 L4 A — 3V x24T\,
REEBIR° HHF B & HARES L7z, O~ DJERhER
B 1) sAA H (uptake ratio) & DCM &, HHF W §°hic
BLWTHRERLVETZ/RLAA, DCM # & HHF
BCTHEELREZRD LD o7, BMIPP DFEFTHIZEY
AABREOHBEE L ZOENFD BV TIIEEEIL
ZTWwbono, DCM #Tid HHF #X ) KTho 7.
HHF B T3 2'T1 /K38 & BMIPP D/RIBDILEHT Y HYFE
&£CdH o 72H%, DCM B Tld BMIPP D/K38iE 2'T1 DK
BLVEEIIKTHY, 2D &k DCM # T BMIPP
DLFHASTHOARE—M (CV) HHF B XL D FEITK
gnzipbdbmnansz, DEOFER»S DCM Tl
MR R IR 3EFE D B B3 5 B I AR EE OB RE A5t
BeaZ LamRme Lz, 72800 A4 KIIAS RS
B L, BMIPP ® CV ZMAHFRRT ¥ 4 FX norepi-
nephrine LNV, EZEIEREZRBELTVWEZ Ep
5, EEMBMIPP 4 A — ¥ 73 DCM OFHHIEIC
bERHLEZ LN,

)

Journal of Cardiology 1995; 25: 223-231



7=,

HoHT LERELI.

X &R

1) Opie LH: Fuels, carbohydrate and lipids. in The Heart:
Physiology and Metabolism (ed by Opie LH), 2nd ed. Raven Press,
New York, 1991; pp 208-245

2) Tamaki N, Kawamoto M, Yonekura Y, Fujibayashi Y, Takahashi
N, Konishi J, Nohara R, Kambara H, Ikekubo K, Kato H : Regional
metabolic abnormality in relation to perfusion and wall motion in
patients with myocardial infarction : Assessment with emission
tomography using an iodinated branched fatty acid analog. J Nucl
Med 1992; 33 : 659-667

3) Kurata C, Tawarahara K, Taguchi T, Aoshia S, Kobayashi A,
Yamazaki N, Kawai H, Kaneko M : Myocardial emission com-
puted tomography with iodine-123-labeled beta-methyl-branched
fatty acid in patients with hypertrophic cardiomyopathy. J Nucl
Med 1992; 33 : 6-13

4) Narita M, Kurihara T, Usami M, Honda M : Myocardial fatty acid
metabolism in hypertrophic cardiomyopathy : Is myocardial fatty
acid metabolism different between hypertrophic cardiomyopathy
and hypertensive hypertrophy. Jpn J Nucl Med : in press (in Japa-
nese)

5) Kelly DP, Strauss AW : Inherited cardiomyopathy. N Engl J Med
1994; 330 : 913-919

6) Hock A, Freundlieb C, Vyska K, Losse B, Erbel R, Feinendegen
LE : Myocardial imaging and metabolic studies with [17-'%] iodo-
pentadecanoic acid in patients with idiopathic congestive cardio-
myopathy. J Nucl Med 1983; 24 : 22-28

7) Ugolini V, Hansen CL, Kulkarni P, Jansen DE, Akers MS, Corbett
JR : Abnormal myocardial fatty acid metabolism in dilated
cardiomyopathy detected by iodine-123 phenyl-pentadecanoic
acid tomographic imaging. Am J Cardiol 1988; 62 : 923-928

8) Narita M, Kurihara T, Shindoh T, Usami M : Myocardial imaging
with B-methyl-p-('*I)iodophenyl-pentadecanoic acid in patients
with cardiomyopathy and its usefulness. Kokyu to Junkan: in press
(in Japanese)

9) Knapp FF Jr, Amborse KR, Goodman MM : New radioiodinted
methyl-branched fatty acids for cardiac studies. Eur J Nucl Med

Journal of Cardiology 1995; 25: 223-231

DCM # & HHF #1238\ C, BUY :AA M (BMIPP %uptake/®'Tl %uptake) IZRERE L V HE @
<00NIZ/NTH o7z, Ho, B AARILIE %FS & i r=0.76 (p<0.01), FZEERHEL 1T r=0.58
P<0.01) DB ZRL 7. BYAALIZIDCM B L HHF BECRI% T3 7255, DCM BB
TBMIPP f =2 » 7 TORIEIIHHF B & ) BHE ICHIE L7 (69% vs 38%). ¥ 72 DCM B
IZBWTBMIPP A A =T Y T OREOIEND I PTINZF N & ) K (p<0.05) T - 7255, HHF
HETEImMEOREIFFETH>72. DCM BIZB T BMIPP DEENEEKIZ HHF B REEE &
DRTHo7H, "TIOZFNIEIEMTEDL Zd o7, DCM BIZB1F 5 BMIPP DEEIR K
BIECEHES Y Y AFRART S 4 F (r=0.77,p<0.01) % norepinephrine L NV (r=0.57, p<
001 L IEDHBEERL:. THHDFERIIDCM IZB W TULH TOIRBERMAHEE L, LHMm
REER LHEICEL > THIET 5 Z L, BMIPP DEEREEMIZ DCM O F R EICEHT

J Cardiol 1995; 25: 223-231

TRBLOBRE & OBRRIAERICE 231

1986; 12 : S39-S44

10) Torizuka K, Yonekura Y, Nishimura T, Tamaki N, Uehara
T : Phase 2 study of B-methyl-p-('*I)-iodophenyl-pentadecanoic
acid, a myocardial imaging agent for evaluating myocardial fatty
acid metabolism. Jpn J Nucl Med 1992; 29 : 305-317 (in Japa-
nese)

1) BHEE: EHEWHI VAT 1Y b= FLEEHICL B 05
B DZ M. Mod Physician 1993; 13 : 213-218

12) Geltman EM, Smith JL, Beecher D, Ludbrook D, Ter-Pogossian
MM, Sobel BE : Altered myocardial metabolism in congestive
cardiomyopathy detected by positron tomography. Am J Med
1993;31: 773-785

13) K& &, —KE—, ZEFEH, KRRz, SR, 8
HERIG, fRBHE—, BEEELX: PLBMIPP & ©'TICl O.LF
P53 O TEsE - FRIELLAR & 53R OB IS B4 5 B Radioiso-
topes 1992; 41 : 352-365

14) Gottlieb SS, Kukin ML, Ahern D, Packer M : Prognostic impor-
tance of atrial natriuretic peptide in patients with chronic heart fail-
ure. ] Am Coll Cardiol 1989; 13 : 1534-1539

15) Rector TS, Olivari MT, Levine TB, Francis GS, Cohn JN : Predict-
ing survival for an individual with congestive heart failure using
the plasma norepinephrine concentration. Am Heart J 1987;
311: 148-152

16) Okano S, Yoshimura H, Okano K, Itoh O, Kurami M, Ikekubo K,
Yonekura Y, Nishimura T, Torizuka K : Metabolism of 15-p-
iodophenyl-3 (R, S)-pentadecanoic acid (**I) in blood and urine.
Jpn J Nucl Med 1992; 29 : 1489-1493 (in Japanese)

17) Amborse KR, Owen BA, Goodman MM, Knapp FF Jr: Evalua-
tion of the metabolism in rat hearts of two new radioiodinated 3-
methyl-branched fatty acid myocardial imaging agents. Eur J Nucl
Med 1987; 12 : 486-491

18) Fujibayashi Y, Yonekura Y, Takemura Y, Wada K, Matsumoto K,
Tamaki N, Yamamoto K, Konishi J, Yokoyama A : Myocardial
accumulation of iodinated beta-methyl-branched fatty acid
analogue, iodine-125-15-(p-iodophenyl)-3-(R, S) methylpentade-
canoic acid (BMIPP), in relation to ATP concentration. J Nucl
Med 1990; 31 : 1818-1822



