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Abstract

Fatty acid metabolism in the myocardium is affected by metabolic disorders such as diabetes mellitus.
We evaluated '%’I-B-methyl-iodophenyl-pentadecanoic acid (BMIPP) myocardial scintigraphy in 15 dia-
betes mellitus patients without overt coronary heart disease. Patients with overt coronary heart disease
were excluded by careful history taking, resting electrocardiography, treadmill exercise testing,
echocardiography and resting %' T1 scintigraphy. Patients with remarkably impaired left ventricular (LV)
systolic function (% FS<30%) were also excluded. BMIPP uptake scores as the ratio of heart/mediasti-
num (H/M) and liver/mediastinum (L/M) at 20 minutes after injection were analyzed and compared with
clinical profile, serum parameters, and LV parameters obtained from echocardiography. Five of the 15
patients showed abnormal BMIPP images; two patients showed a decreased uptake in the inferior seg-
ments, while three showed a diffuse decrease in BMIPP uptake. Body mass index (BMI), fasting blood
sugar (FBS), HbA\c, IR, and LV end-diastolic diameter (LVEDD) were higher in these five patients with
abnormal BMIPP findings (abnormal BMIPP group vs normal BMIPP group, BMI : 29 vs 23 kg/m?, p<
0.05; FBS: 178 vs 114 mg/dl, p<0.01; HbAic: 7.6 vs 6.2%, p<0.01; IRI: 18.5 vs 9.5 uU/ml, p<
0.01; LVEDD : 52 vs 44 mm, p<0.05). '?I-metaiodobenzyl-guanidine (MIBG) scintigraphy in the five
patients with abnormal BMIPP uptake showed more severe defects than in the 10 patients with normal
BMIPP imaging. BMIPP scintigraphy demonstrated a significant correlation between H/M and L/M by
BMIPP (r=0.74, p<0.01). Furthermore, correlation between H/M by BMIPP scintigraphy and clinical
parameters (BM], systolic blood pressure, FBS, HbA1c, IRI) were found, suggesting that diabetes mellitus
patients without over coronary heart disease show abnormal BMIPP imaging when their general glucose
utility and '2I-MIBG uptake are severely impaired (progression of insulin resistance and sympathetic
nerve involvement). BMIPP scintigraphy may be useful in investigating the pathogenesis and subclinical
abnormality of diabetic heart.

Key Words
diabetes mellitus, fatty acid (metabolism),
BMIPP, '*I-MIBG)

glucose (metabolism), radioisotopes ('ZI-

BEZBAFEFR ZEH, *BEHEH: 7160 RMHEXERA 35
Departments of Geriatric Medicine and *Radiology, Keio University School of Medicine, Tokyo
Address for reprints : Suinmura K, MD, Department of Geriatric Medicine, Keio University School of Medicine, Shinanomachi 35, Shinjuku-ku,

Tokyo 160

Manuscript received November 7, 1994; revised April 14, 1995; accepted April 19, 1995

23



24 FHE -5 BB 3,

i U ®Ic

1L 4E, '2]-B-methyl-iodophenyl-pentadecanoic acid (‘®I-
BMIPP) % B\ ULf5A A — ¥ v VY DEBHEIHRE X
NT\ 510, 1BL.BMIPP (3 ML (2K LA ORI
£REL, LHMBEADO N 7 EILF - Sk 3
Fa v R TRICAAT B LR S hD, 1B-BMIPP B
D AAEIZLHTORGBRA#MERBTLLEZ0N
T3,

INFETBLBMIPP LY v F 75 A3 EICEmE
DRER LHEDRKRMIRE ICHOhTE/S, L
2L, LEOREEEAE B ER, LHERD
Hebd, ABMREDGHOFELZOEEIZL ST
bIEHEZITAH I ENTFHEINS, HRFEFIICBVWT
TEEBRE L A LIS LSRR RS L o
L, TANF-EEOKIS % IaihEE, #ICKFELT
WBLBHIZBWTY, TN ORBEENEL TS
WEEMEAHER S NS 5.

LaL, ThFETLETORREMSEHIREDITEL,
positron emission tomography 7 £ D5k B T L 2R
HARETH Y, BRFEO LD LD ZERIKES LG
FRERCEH B A 52 ) 2O #RE L HEIZRD
bhiwv, SSHICERBEIEELERBRRFTH L7
ERB A EMEREFNZBIT S BLBMIPP (M ¥
YFTIAOFHBICE L TH RIS hTwiwn,

SEbibiid, FBERFEGOERFENSHS » % E
MECREDEEICLSLT, EEND L ITMEMIC
BLBMIPP LY Y F 75 AR EBEI L, F0HE
WCEBL 5 DWEELHLMCTAIIEXEMEL
7. SHICHERBEGICBITAIEEMMED [-meta-
iodobenzyl-guanidine (‘ZI-MIBG) %&£ % & '“-BMIPP
ERL 2T B72012, WR%E PLMIBG £BEE
Bl L, HorBOEMREEFESLVIEA R
R RIFE R RIESI O PL-BMIPP L S~ F 775 LFR
REBRRATR, #HELTHRE L.

MRETGE

L ¥ R

LRh@bih CHZ LRI R E T RIE T SRR L
B & 2> 7 R MM LR B D BEAE O 72 ISR IRAE B % X 5
L7 RELERLEE QDS VI LHEMAEE
bbb ST-TEL e ET 561, EgHAEF LERGHES

BHRP ORI L. EBEFLOERE, MLy F3
WVARZE % Bruce I CHEAT L, BRERT A BE LA
DERS LI, BFRETNEL TRESFORBEL L
72, BEOBHTE, TH XD 0.08 FTEHEIL, 2mm b
EDOSTETE L7z, SEORFNZEHF] 7 Mets U E
DEFMARZAL, EFFBEORI, FEL ST
ELOHBEERO o7z, ThHDERIZLTI—
B, ZEEOTIB L BLMIBG LY v F 754 %
RATL, SOIKBHEEREESRE 2RO ER &
R 2 e ERERR IR T B (R ZEEMEE<30%) b Bt
L7z. 'BLMIBG LffY v F 75 A THEMERES
ROIERFED 22 FlH, BEICFAEOHFONI 1S
Bl % ¥EFR % (diabetes mellitus) # & L, 'ZI-BMIPP [.f5
VOFTITAERITLI. D 15610 'B1-BMIPP ([
By F 77 R EBRERRT, ME/ST7 X —
& —, LTI —[EHAME & HAREF L 7.
FHFFECTIRET L2/ ST A — % —iF, ZERgrsimpE
(fasting blood sugar: FBS), HbAic, ##I L A5 0O —
Vv, MiEHRHERRRS, HDL-2 L A5 0 — )b, gk
ERAEE, IRI (1~ XY 2 iR#EHIIEERSY), GOT, GPT,
ME7 L7 F=>(Cr) T, BLBMIPP LY > F 75
LHEATRI% 2 AR LAPNCAT o 7- REA R IR M D4 £
FHW.
AEOMFETIE, HEBHE LTER, Biduse
REEBZHREL TRV, bLbhOMEERT 2
BMIPP LY v F 77 A& AT L SERE RO T,
ZDHORECTRMELEE L BE S N IERRIE
Bl (n=5) 2 BEHL LT, BR&EELSRLL.
HRBDEREREF % Table 1 IZ7R7. xFRHIE
TRTEUT, FRIBRERIFFEIIE, o7/ LD
BRERETE, BERLBRRFELOMICELRD
T, ML LEELIEE, BEEL A0 LEMN
Lhol, BRAERIBOWTERSA TV A EOME
P T #14 glibenclamide DA T, ©77F 4 FE, a7
) a3 ¥ —EHESE, clofibrate  NAR L T\ 5 EHIZ
Lhol:. BRAEMEHEDOSHE, WEEIREE
DEWIT Scott 7L L, BEIIHEEEARBYE, M
FHE X TR ST OHEDS L ITHER, MER
HEET Do TTo 7. EHIZHESAEIE Scott 58D
O BAEREIRAE & SR ERREAE 1, BEmE S LT
FoUEOLEREME) DD (Cr=21.3) LELLEWVHD
(Cr=12) IZHEL 7.

J Cardiol 1995; 26: 23-32



Table 1 Clinical profiles of normal and diabetic groups

Normal Diabetic
group group
(n=5) (n=15)
Gender (male : female) 5:0 15:0
Age (yrs) 57+7 (45-68) 667 (55-77)*
BMI (kg/m?) 24+2 24+3
Systolic blood pressure (mmHg) 140+20 13614
Treated hypertension (patients) 3 (60%) 7 (47%)
Smoking (patients) 2 (40%) 4(27%)
Diabetic period (yrs) — 9.9+6.1 (2-23)
FBS (mg/dl) 95410 ¥ 157+45%
HbAIc (%) 4.9%0.6 7.411.4%2
Treatments (patients)
Diet only 2
Oral antihyperglycemic agent 10
Insulin injection 3
Diabetic complications (patients)
Retinopathy 7 (47%)
Nephropathy 533%)
Neuropathy 7 (47%)

*1p<0.05 vs normal group, *’p<0.01 vs normal group.
BMI=body mass index; FBS=fasting blood sugar.
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Fig. 1

IZ[.BMIPP scintigram planar images of three patients with diabetes mellitus

Upper : Case 1. No 'I-BMIPP uptake defect was found in a 74-year-old male treated with glibenclamide but with

no complications; FBS was 166 mg/d/.

Middle : Case 11.'?I-BMIPP uptake was decreased regionally in the inferior segments of a 57-year-old male treated
with insulin complicated by diabetic triopathies; FBS was 183 mg/d/.

Lower : Case 13. '®I-BMIPP uptake was decreased diffusely in a 72-year-old male treated with glibenclamide
suffering from diabetic neuropathy and nephropathy; FBS was 120 mg/d!.

LAO=left anterior oblique.Other abbreviations as in Table 1.

Bl 1 ZIEES, FEROEF 11 T TERBEREKT
B, TEROMEF 13 ZUEHERKTHTHS. Th
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B, ME N7 A—%—, LTa—[XEHEE, O
YF 7T AEREE AL 72 (Table2). WEERTHE
Z %O 7-TEHE L, body mass index [BMI=1KE (kg)/
HE (m)3, fasting blood sugar : (FBS), HbAic, IRI, EZ
IRARMIEE, PIMIBG Ly 777 L TOHMT,
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Hoi.

EERICBIT S BLBMIPP LY 77 7 LEEE
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1.97£0.29 T, BEHLOMIC HM, LM IEEEE
ROwDoT., BRFEICBWTHOHM ELM LD
MICEELRIEMBEI D 5Nz (r=0.74, p=0.0016,
Fig.2). FERFEEICB WV THM I, "SI-MIBG Lfif > ~
F77A5TOHM LIEOMEMZ, BMI, [UHEHIMIE,
FBS, HbAic, IRI & EDOHE % RO 72 (Fig. 3). MR
FIZBWT LM (&, MmiEHEPERE (r=—045, p=
0.089) ZEHWVWITNDIHB L b FELBRZED R
Mo lz. BERFHEEF O SLBMIPP .Uy v F 7 7 A
E&=fE% Table3 |I/RY.
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Table 2 Comparison of clinical and echocardiographic parameters between the diabetic patient groups with normal or

abnormal '?I-BMIPP myocardial uptake

131-.BMIPP myocardial scintigraphy

(visual diagnosis) Normal (10 patients) Abnormal (5 patients)

Age (yrs) 677 65£8
BMI (kg/m?) 23+2 29+3*!
Systolic blood pressure (mmHg) 13113 144+12
Diastolic blood pressure (mmHg) 797 86+ 14
Treated hypertension (patients) 4 (40%) 3(60%)
Heart rate (/min) 72+7 6716
Smoking (patients) 2 (20%) 2 (40%)
Diabetic period (yrs) 9.9+5.0 9.8+8.7
FBS (mg/di) 114£10 178 £40*2
HbAic (%) 6.2+0.3 7.6£0.4%2
Serum cholesterol (mg/d/) 18925 20537
Serum triglyceride (mg/d/) 11130 13062
Serum free fatty acid (mEq//) 0.49+£0.19 0.48+0.10
IRI (uU/ml) 9.0+2.8 18.247.3%2
GOT (U/D) 25+13 19+5
GPT (U/l) 23%17 22+9
Serum creatinine (mg/d/) 0.91+0.20 1.10+0.45
QTc interval (sec) 0.41%0.02 0.421+0.04
Mean LV thickness (mm) 109£1.2 114%+1.3
LV end-diastolic diameter (mm) 44+4 524 8%
LV end-systolic diameter (mm) 28+5 35+9
% fractional shortening (%) 39+10 3610
Treatments (patients)

Diet only 1(10%) 1(20%)

Oral antihyperglycemic agent 7 (70%) 3 (60%)

Insulin injection 2 (20%) 1(20%)

Diabetic complications (patients)
Retinopathy (simple : proliferative)
Nephropathy (Cr21.3: Cr=1.2)

5(50%)@4:1)
3(30%)2:1)

2(40%)(1:1)
2(40%)(1:1)

Neuropathy 5(50%) 2 (40%)
'B-MIBG myocardial scintigraphy
Decrease in inferior segment 6(60%) 0(0%)
Diffuse decrease 4 (40%) 5(100%)
B1-MIBG H/M 2.28+0.20 1.91+0.41%
*1p<0.05 vs normal, *2p<0.01 vs normal.

LV =left ventricular;

£ =

EE BT 5 'BLBMIPP DL HE B L AR B R
BRGEDOH 5% BELIHEY SNhTWEH, ZoOk
FILOH BT B REFERAIARICE VLS T 5 L HR
SNB. LWHICBTBEHEAARICEELSISE
e LTid, BEARKEOALSTAENRTEELR, R
), #EEEE, EHLEPHREY ST 5E, &5
AR ERBOE L 2O L Y .LAFARRHEEFIF
RYPPEEZIIHTHAH) I LIITFRINSDS, K

J Cardiol 1995; 26: 23-32

H/M =heart/mediastinum. Other abbreviations as in Table 1.
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Relationship between the uptake ratio of H/M and L/M by
'Z[-BMIPP scintigraphy in normal or diabetic patients

Fig. 2

The rectangular area surrounded by the dotted line represents
the mean value *+2SD of the ratio of H/M and L/M in five
normal subjects (closed circles). The correlation between H/M
and L/M in patients with diabetes mellitus (open circle) is also
shown (r=0.74, p=0.0016). r=correlation coefficient; L/M
=liver/mediastinum; SD=standard deviation.
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Fig.3 Relationship between significant clinical parameters and the uptake ratio of H/M by '*I-BMIPP scintigraphy in

diabetic patients
p<0.05.

SBP=systolic blood pressure. Other abbreviations as in Tables 1, 2.
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Table 3 'ZI-BMIPP uptake parameters in the diabetic group

Patients Visual diagnosis HM Ant/M Inf/M LM
1 Normal 3.58 35 4.0 2.72
2 Normal 2.57 2.6 2.8 1.61
3 Normal 2.75 2.7 2.8 1.87
4 Normal 3.38 33 34 2.19
5 Normal 292 2.8 3.0 1.98
6 Normal 3.00 29 33 1.79
7 Normal 3.15 3.0 32 1.48
8 Normal 2.70 2.7 2.9 2.13
9 Normal 2.73 2.7 2.6 1.58

10 Normal 3.13 29 32 1.97
11 Decrease in inferior segment 2.58 2.8 2.5 1.93
12 Decrease in inferior segment 2.88 3.0 24 2.30
13 Diffuse decrease 222 2.1 23 1.80
14 Diffuse decrease 2.65 2.4 2.6 2.07
15 Diffuse decrease 2.53 24 24 1.72

Ant/M =anterior wall/mediastinum;
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Inf/M =inferior wall/mediastinum. Other abbreviations as in Table 2, Fig. 2.
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