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HEAEFICDOWT
NI FHE** IR $ep*
BE BT BR O FIee

BE (D36 13M%ft LDL &K & L CHIRIELICES T2 7200 T, RMEIBREXEAL LT

BEIRACHFH &L OBRAER ShTwb

A, LEBIZBIT D CD36 KIBAEDHFE & ' P1-BMIPP L fih 4

Fi & ORRZRE L7z, &SRR E TS 200 A5 70 =4 A b A b —I2T CD36 %18
FL, HEREMAROMEISKRIE A B A, M/MRO A KRR (1) 2% H5E L7, CD36 KIBJE 24

Bl 21 B1Ti3 "DI-BMIPP L in R & Attt L7z,

(D CD36 KABAE D HHFE.

[ # CD36 KARAE (T AEAHY

LFBAE 2 B, BEARBLGERSE 1 61, BRIBTECHREZESE 2 61, $ROJE 3 BIOFT 8 Bl (4%) IZA L7z, TR

CD36 RIFIEIIIE RIS CARAE 3 61, JRaRZELCABAE 1 B,

16 B (8%) \= A 7z, (@ BI-BMIPP & O %,

UFRHEZESE | B, PRLJE 8 B, Z ofth 3 BT

1 % CD36 KIGSE Tld 'BI-BMIPP /L HEAE R AT &
7245, 11 B! CD36 KABSE T3 'BI-BMIPP O L~ DO EFEH A S L7z,

Pl & B TIE CD36 K18

JEAY 12% (ZA S, 18I CD36 KI8AY 'BI-BMIPP (L HEAEFE & FALR 3 5.

L U ®IC

123]-B-methyl-iodophenylpentadecanoic acid
(BMIPP) (& 2'TICI (TI) 7 & DL LT IEH S T35
O WIEMECGH R 2B T &, IR LR
BRI EICERRICH S TWwW5179, BMIPP
3 B O ERIEAMG O DA, FilAERIA A
LN WEIAHRE S, TOEFRHKRNESRD
ML 72 > TV 559,

* FBER R F R IE
*x BB KRR SE — M F
ok M7 SR BTG BR 2R AL
okx FLB R K IR
rkkr 08— O W] HE e P A
Zff 94 10H 15 H
RS c9E 11 A 178
FURIGE RS © i LE 0T 5-13-2 (& 950-2081)
iR R R
% N ' —

(RE2 34: 1125-1130, 1997)

Y5 A% — 4534 (CD) 36 X L/MRD b 1 > K A
Ry reas—r ik, Bt LDL 5%
ELToOREZT TR, RMEREZAEARL L
THEMGERAC S BIREE(L & D FEATER ShTw
Z)?~ll).

4[], LMEBIZBIT S CD36 KABAED ML &
BMIPP L+l BEAEFE & O FATR % fat L 7.

II. MRESLVAHE

. ¥ =8

55 SR P B R AR (2 B LR BTl
o> 200 % (AEKRELLHHE 44 B, JE5RALU AR AE
16 B, LARAEZESE 26 B, FRAME 55 B, £ Oft
SOBl) AR L L7z, &fITCD36 AfFE L, T
& BMIPP ¥ F 757 412 178 BIT, L&A
7 — T OVARA I 133 B THREAT L 72, Bk 112 61,
P 88 BT, EMEIL 30 KA D 86 ik £ T 62
+5®KTho7C.
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Table 1 CD36 deficiency

Case Age Sex Clinical diagnosis Z-BMIPP
(A) typel
1 57 M Dilated phase HCM no uptake
2 66 F Inferior OMI, DM no uptake
3 70 M Subendocardial no uptake
infarction
4 52 F Anginapectoris, CABG no uptake
5% 61 M Vasospastic angina no uptake
6 65 M DCM no uptake
7% 57 M HCM no uptake
8% 62 F Angina pectoris no uptake
(B) type Il
1 66 M DCM uptake (+)
2 84 F Angina pectoris uptake (+)
3 71 M HCM uptake (+)
4 49 M Vasospastic angina uptake (+)
5 76 M Angina pectoris uptake (+)
6 70 M Angina pectoris, SSS uptake (+)
7 72 M Vasospastic angina uptake (+)
8 66 M Hypertension, not done
Hyperlipidemia
9 71 M Angina pectoris uptake (+)
10 73 M HCM uptake (+)
11 60 M Vasospastic angina uptake (+)
12 83 F Valvular heart disease uptake (+)
13 58 F HCM uptake (+)
14 75 F OMI uptake (+)
15 68 F Hypertension not done
16 66 F Angina pectoris not done

HCM =hypertrophic cardiomyopathy, OMI=old
myocardial infarction, DM =diabetes mellitus, CABG
= A-C bypass graft, DCM=dilated cardiomyopathy,
SSS=sick sinus syndrome, * =dim-positive type (type
Ib)

2. A &

TV F 7T 743V TA—FERIZTII
MBq #E 15 70 (M%) & 3 Bl (%1%
\Z SPECT &% (& L72. BMIPPY > F 257 1
X 6 BEMOME, 111 MBq % &CiHHE 15 %
(%) & 3 R (12 83%) 12 planar {% & SPECT
Baifg L7, EHEHIMET A VYT
A—GEEHE LI y-N AT (¥ — A v At ZLC-
ORBITER75) % fI\*, planar f£13 5 48, SPECT
BIXS6EE1 AT 4 R25F, 180 FEINE TRk
gL, T yuEIEETEY T8y 7 24000 &
i ARVAR

34 % 12 %5 (1997)

U7 7 — 7 VAREERE, SRR LE Tl e
FEiER L EBREL %, LEHIRICmethylergo-
metrine maleate % 1 72 10 ug 32K S 55
SOug EAL, MgfE L ST EA MM EEIIRE 2
AT L7c. RHRRSEVE A CRb G & mR RIS ATE
BhHR[F]4£ 1 methylergometrine maleate % fiz A 50
ug T THEA LB 2 e85 L7252, JRRRLLE)
fiE & JERELURHIE TR CENRAREZ T, B
E_EYfh, H-E 4§, Azan O CTHIEL /.

CD36 (370 —H% 4 b XA M) —FEEHVL.
CD36 ZBEDRFIILEE / 7 10— F VUK,
FACScan™ (B.D., Becton Dickinson 1) 7 0 —+} 1
FA—=%, BXOLysisI™@B.D.) V7 b7 LT
TRV To 72, M/MUIRMIL & 0 #5517zl
/IR 4% % CD36-FITC (Coulter 1) (2 T E#E
F )V L, light scatter =TI/ gate set L,
RBEOFELRF L7, BERITERML2 5 M
R ES TS b - BRI % CD36-FITC &
CDI14-PE (B.D.) IZ T T ~N)L LT CDI14 F1E
HERIZ gate set L, CD36 DRBIOGHALIRG L
foBm. HER & M/MROTEIC CD36 KIE% 1
Al MAMRO AKRIEE TR E L7z, Mg
A (dim-positive type) & #RID b H & |7,

ERVFNORELFTHERET (1 v F— 4
F-arvtey b)) 2B THfTLZ.

. # L

1. CD36 RIBEDIEME (Table 1)

HERE MK E D ICEEICKRIBLTWS T H
&, BMEREB T A IR (1b A (SR ARG
iE 2 B, JLERFELCERIE | B, O AEZESE 2 B
B UE 3 BIDEE 8 Bl (4%) \ZA S 7z. I/ IMRD
FHIZRIAT B 1 BUIAEKRRLOARIE 3 B, $noRE
UNRAE 1 B, OARREZESE | B, SROVE 8 B, %
DA 3 BIDET 16 B (8%) (ZA LAz, 1AL 117
G btE b EEF 24 B (12%) 12 CD36 KIBFEA A
L.

2. CD36 ‘RiBIE & BMIPP [LEFEETE & DREIR

(Table 1, Fig. 1)
1 7 CD36 KARIED 8 5l TIZ2H] T BMIPP /[
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CD36 deficiency

(A) control

"

123-BMIPP early

(B) type I

(C) type II

Fig. 1 '®I-BMIPP planar and SPECT imagings. Planar imaging revealed no myocardial '»I-
BMIPP uptake in type I CD36 deficiency.

MEAERI DA S 7z, 11 AL CD36 KIBJE 16 Bl
136 TBMIPP ¥ ¥ F 2757 4 % iifT L, 13614
B¢ BMIPP /LR A AS A H /2. CD36 Frntt Bl
Tl BMIPP LA BEAEAEBIIE 2 0 o 72, 15 CD36
RIBSE 8 B & 11 B CD36 KAGSE 13 IO T & > F
75 LTI, EFTTIOLHEM?AL N,

Iv. &  fl

FEI 1

65 ik, B, JLERELGHE

FFR L HERF O BY) L & T

BEFESE, APHE (4R L

BURRE, MRAAER | 9 EREO BUI & I R
DI L, BTHEsRT 5 720 YR ABE &
ol

LR EEIRANY — BRI,

L= EREONK (61/49 mm) & EE
BRI DL T (39%) HiA b7z,

BT Y Y F 7 T 4 HiBE, TFRE, {8
WCHEBETOEAL N,

ZH# BMIPP Uy v F 775 4 (g, %
%L b ICHHBE R FFERICHT L, OiEFKIZED S
1§ SPECT 1&I13/ER T & 7% > 7= (Fig. 1-B).

LS 7 — T VARTES | EEERAR T OIR &

IHEREDIR T A7 5 M (EE TR R E SR =
124 ml/m?, JFEZEERHE=39%), EEIRIZFR%E (&

AN h o7z, FoELPREARG TS
FRAE(L & MR AR K AS A 5 L fe.

CD36 : CD36 (& HER & IfI/MR & b 1 HfsE o
HL2& 5T (Ib, dim-positive type), 1 # CD36
KIRSE & W L 72 (Fig. 2-B).

fEFI 2

66 %, B, IIRAELLAHAE

FiF L RO BY) AL & IR R

BETERE, AOHE RIS L.

BUREE - SAERID O ER D BUINAHHE L,
RTHETH$ 5 72 O LB APE & % o 72,

LDEN EZRKNNY — ik bhr:.

ARy — R L IEEGEE L E AT L
Twe.

LT a— L EEFEOYK (81/71 mm) & LE
ERIRDIRT (27%) 3k b7z,

B T LY v F 7T 4L 0 wiBE, kg, T
BE, IBE I CHERK T EATHAE L T,

LH BMIPP iG> v F 77 4 wiig, %
%L b IZHIBE, bR, TEE, [IEEICERIEKT A
5H N7z (Fig. 1-0).

A 7 — 7 VARE [ EE DK (EEIHRE
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34 % 12 5 (1997)

CD36 deficiency

(A) control (B)typeIb

MLA .

(C) type I (D) type I

e
Plt(+) | Plt()

Pit() Plt( )

Fig. 2 CD36 expression in blood cell using a flow cytometer. CD36 deficiency is divided into
two groups. In type I, neither platelets nor monocytes express CD36; in type II,
monocytes express CD36 but platelets do not. In type Ib, dim-positive type, mono-
cytes and platelets slightly express CD36.

WA ERE =132 mi/m?) & JGEREDIL FA AR H
(FEZEREE=32%), TERICIEAEEA SN
"otz

CD36 . CD36 (IM/MRICOAKRIET 5 11 &l
CD36 KI8JE Td - 7= (Fig. 2-D).

V. # =

B R AL LR (SRS RERE & & i & 3 258
THYH, ZoORKRITFEE L TOHBEREZIE
) MMEALICERT 5 L EZ LTV, RET
IR TRE, ORMEAE RS, MR,
IANVF-—RHERELZELFEHIN TS, ]
11 &l CD36 KIBSEIEAEKELL AR AE T 39% b

DEFETHALNL EOH|ENRHN?, 2HIH
[\, PERELLEHAET D 2 B (13%) |2 CD36 Ki8
FEDSH SN2 EH D, CD36 KIAR MR R 3
o LGIEKR DR E & ASELE T A T REMED B
5.

TR CE I ZRCR A L D HERAIZE W &
Do, AL POBIZHERIHFIET 5 2 EHHHEE
SNTw5, MENER—BIEERERERRET
Td b Glu298 Aps ZENAAE (23%) THBEEE
B%) &N LE B, ZOZEREBIZMFERK

TFEHEEL T LHELH L9, BMIPPIZ T %
E@b%ﬁﬁﬁ@fuwbnfwﬁwﬂﬁmiﬁ
%ﬁmﬁé,bm@%%f“”%er |
SNTWAEY, LHEIMIZ & 2 BMIPP O 4EFEK
Tm&@#%&ﬁﬂmﬁﬁt,ﬁkm®%%%®
AEY) —HEHEL LTHICHITRETH L. Tz
% BOEBIIRIEZE (2 & BPRLSETIX, ZOBWIITI
£ 0 & BMIPP DA L O|EHN L WIS, 5
BRI T BMIPP OEFRIZIKLT 3 528, L2k
NOMEAEFEGNI A D, YEETBMIPP & v F 7
7 7 4 & ffifT L7z 700 Bl 8 B (1.1%) = BMIPP
DT AEFE D A & 72T (Table 1), b ¥
FRAMIE LS E7t&%W1WUG%@AL%D
FRIIEHEN L VIRTIE 2w, LaL, 1H8E
11 74 CD36 KRIBHE LA MEIK OAED 18 Blrh 4
Bl (22%) \ZA 5, CD36 KIBHEHBIZHERIA
FO—HFTHLURENEIDH 5.

BMIPP O.[ iR O & LT, (D BMIPP
ERBEOME, @ #fx Lok#E, O BEHRA
FHAEZOND, EFNZOVWTE, Wb Bif
%P M RO, 3BIOFRETD RO R T
BCNBIENLHBENTHS. HEb T
HY, EMHEROTEREID 2w, Lizho
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T, BEMATFOREMEAE V. BMIPP /X
BRI T% COHERICRATWS Z LI,
AR (- BT % BERRRER X DR EVEZ O
66‘7.11).

CD36 1$4%), M/MROE 4 FERICER SN
WEHE LTGPIV L dh, M/MROKAE %
EICEbLHRTFE LTRSS TE 225, £Di%
XFIETLMBIIBVTEHLBRETAEL TN
ZEDHOL NI o TEABY, BERFHINEIC IZPE
BhsA E E I & 2 REIIEIHBROIEEI%E S 2 T A
HEAET . M/IMRD A CD36 5KIBT 5 11 Fl
13 03~3% LS CHIFET 5, M/MRE
HERM & 2BV CTRIBT A 18 CD36 KIBSEIL 1T
BRI bhnifREINTWE, LFTIE
8 B> 1 &I CD36 KIBSEBI A& FE L B C it fEh
THhHN, D%, TBMIPP > F 5574
*REAT L7: 8 Blafl CLmEER RO —
77, 11 % CD36 KI84E Tix BMIPP O J5ATHI4E
FIETOARATEERII P/ E0D,
BMIPP /Ui 413 1 7 CD36 KIEADTEIH & B
bz, bivbiud, misEO CD36 2T %
dim-positive (Ib) 1% BMIPP L h HEAEFE & 7R L 72
s, 15 CD36 RIBSEE L7,

PEIRRACH R b IE, AEINFERERE, 4
RbERE, BEEE) L SICERESHBATLIEE X
LMD, LaL, RFFETIHERNMDS LRI L
bdH ), CD36 KIAHI & FHtEEI, BMIPP LA
FaBl & AEFEBI &L DILECTED AR LN LD 5 7.

1 1 CD36 KRIBE D BILTRE L, T478 DARE
(7 90 Dt) CADEWR, TrU S
BB 28BEORE, 7V 1012875 135
BAF A EORFEI L) MIFEERIE LS CD36 295
ENvhs, BT/ (T478cDNA D &)
T CD36 A%BA$, HIEK (T478 & C478 D)
THRBT A0 [ # 11 B CD36 KIF3fEH
HLDDLHEBERETHRIRDOONDL Z D
5, CD36 KIBJE & PRIBRACHRE, (LIRE, B
IRAEAL, MR RECLIRK L & & QLML
EIN, SHEMLES CHEMARAPLETDH
5.
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Summary

Different Patterns of '*I-BMIPP Myocardial Accumulation in Patients
with Type I and II CD36 Deficiency

Kenichi WATANABE*, Ken ToBa**, Yusuke Ocawa** Yoshifusa Aizawa**,
Naohito TANABE**, Seiichi MivaimMa***  Yoriko Kusano***,
Takafumi Nacatomo**** and Yoichi HIROkAwA*****

*Department of Clinical Pharmacology, Niigata College of Pharmacy
**First Department of Medicine, Niigata University School of Medicine
***Division of Cardiology, Tsubame Rosai Hospital

*¥*%*Department of Pharmacy, Niigata College of Pharmacy

*x*%xDivision of Internal Medicine, Niigata Sannocho Hospital

The CD36 molecule is a multifunctional membrane
type receptor glycoprotein that reacts with throm-
bospondin, collagen, oxidized LDL and long-chain
fatty acids (LCFA). LCFA are one of the major car-
diac energy substrates, hence LCFA metabolism may
have an important role in cardiac diseases. In this
study, we analyzed CD36 expression in 200 patients
with heart diseases [44 patients with hypertrophic car-
diomyopathy (HCM), 16 with dilated cardiomyopathy
(DCM), 26 with old myocardial infarction (OMI), 55
with angina pectoris (AP) and 59 with other miscella-
neous heart diseases] using a flow cytometer. '*’[-f3-
methyl-p-iodophenylpentadecanoic acid (BMIPP)
myocardial accumulation was also examined in some
patients. Eight patients (2 with HCM, 1 with DCM, 2
with OMI, and 3 with AP) were diagnosed as having
type I CD36 deficiency (neither platelets nor mono-
cytes expressed CD36). Sixteen patients (3 with

HCM, 1 with DCM, | with OMI, 8 with AP, and 3
with other heart diseases) showed type 11 CD36
deficiency (monocytes expressed CD36 but platelets
did not). In all 8 patients with type I CD36 deficiency,
there was no BMIPP accumulation in the heart. How-
ever, in 13 patients with type 11 CD36 deficiency, fo-
cally reduced BMIPP accumulation was observed, but
there were no patients without BMIPP accumulation.
CD36 deficiency was observed in a higher proportion
(12%) of patients with heart disease in this study than
in a reported control study. Type 1 CD36 deficiency is
associated with absence of BMIPP accumulation in
the heart, hence it may have an important role in
LCFA metabolic disorders and some types of cardiac
hypertrophy as well as other heart diseases.

Key words: '?I-BMIPP, CD36 deficiency, Long-
chain fatty acids, Cardiomyopathy, Ischemic heart dis-
ease.
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