A Fundamental Study on Myocardial Imaging and
Metabolism Using Methyl-branched Fatty Acid
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Betta — PEBRAE A FVEKBETH 2 15[ P-(1-125)-iodophenyl] -R, S-methyl
pentadecanoic acid (BMIPP) @ single photon computerized tomography (SPECT) & & 3 [ &+
A A=Y T OURERERNT 2 £ L bz, BMIPP 2OBMFUAOEFBRARNICE T 2 EHE 5 7
225DV, LEMI e BMIPP OOLHEREFRBCHIET 2 2 Lic X D HEFLA. BMIPP &
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eV FE— )L (D) RERMLLT v b KEEBEES L T, SEEORNENSF & BMIPP 0 #E4im
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FERERR 5 —600DMIE3.1-3.6% ID/g T, B EROELEADEM > 2 £ Ly, BMIPP
BRARCLHKBGAZNE, BOTRELLEHELET200LEZ Shiz. #iEl155HE&0 BMIPP
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AELTED (p<0.01), ABOFERIC L VEHBORE S — LA LLIt2RT 0 EEZ SN
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VEBEEVTA— N3 VF 7 I 20 LHENOFEBRES & L0 SR & AREE O RETHED L
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BEMEpIRE NI,

Key words fatty acid metabolism, single photon emission computerized
tomography (SPECT), dualisotope autoradiography, video-
densitometry, myocardial imaging

Abbreviations: BMIPP, 15-[ p-(I-125)-iodophenyl] -R, S-methyl pentadecanoic acid;
BMTDA, g -methyl-14-iodophenyl-tetradecanoic acid; CV, coefficient of variance; FFA,
free fatty acid; HDA, heptadecanoic acid; IPP, iodophenyl pentadecanoic acid; PET,
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& 3R % SEERTM U CHRET L 7z

WEE & UFE

BYIEER 21T D A, 2 BRI S X 2 A
SHEEBLVLHA— S VA5 T7 11080 5%
MRBOSSCEL T, UTOERMERE TR ok,
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2 HEREREIC L ) EEEORBERELAET
B3, BERERIEIC BT 3 2 BEKBOEVD
¥, T b crosstalk RSN TAILERDD. £
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positron emission computerized tomography ; PL, phospholipid; ROI, region of interest;
SPECT, single photon emission computerized tomography; TG, triglyceride; TI1-201,

thallium-201 thallous chloride
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FeLyPWRBIFE TI20l BLO L1255 0h v b
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YYIBIE TI201 8LV 12 07> M TH
5.0, @R VA, BEROOKXEHEHTCL, Ci %
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BREOHEWOEE, +72bb cross-contamination %
BINBs2LEND L. I THEERERFHL
cross-contamination QEEEZHRETLI. EED 7 v
MO FREORSRBHEEE T 2008 L T,
7 10ml (40—45°C) ¥ 5 F > 2g DEETREL L
LbORFERAL, ChICEXOBED 1125, i
TI201 #p0x CTH J A THHEML, WEE (4
C) wTEE s &%, —60~—T70°CTHBEL, BS
Wpm OFIF 2ER LEERIFEE L TRV 4§
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1251 (CH;)i2-CH-CH,-COOH

15-(p-[l-125]-iodophenyl)-R,S-methyl
pentadecanoic acid

Fig. 1. Structure of (I-125) BMIPP.

VXTI 4 D2EDSREIE T1-201 & 11126 @
FRPOZEL2AMT 2L BBMEIC LIV ITR - /2.
T1-201 (A, 7T405RE) ORI BB EEE R E
FI488FMIt% &> & 10K, 1-125 (3, 60H) O BXS
HFix21H%» S 15HMEL, 74 nva (M7 S5A %
A7)V (F 7T, HE CEXLLE, B, FER
HIoEonied—b7394 7701 CCD A X7
TI22A 11 (NEC, ®¥), =V +rrarvtEa—7
PC-9801 (NEC, ®F) A4 A —¥ AE Y —K—F [256
X 265pixel X 6bit (648%%)] (ADS, |R) ¥ %u st
FAFY b AMVEBREAGT7 A VADRLES
FIINMEL, BENEZMEIZBIT B cross-contami-
nation OFE % EEHNTFE L /2.

I, IOEBNEROE, UTOSMERETTZ -
7.

Il. REXEN

A& 140~160g O Dowley 7 v +80E% A L
7o, REBER4ABEEAROA LS 2BRE L. FREME
3> 78—\ 75mg ZHEERES L TTH-7:.

V. BatEEZRES

Hest b &% = L T 15-(P-[1-125] iodophenyl)-R,
S-methyl pentadecanoic acid (BMIPP) (H A& £ ¥
74 Y v s A%k, BH) (AR 5CI/mmole) (K1),
AL V) 7 2201 (TI20) (BA XY 7 4 ¥ v 7 AFE,
EIE) 2EALR.

Fig.2. Schematic representation of region of
interest (ROI) in myocardium.
C(), C@)--- C(8) were the regions of
measurements. The density in each RO,
C(i ) was digitized by videodensitometer.
Coefficient of variance (CV) was calculated in

each slice. Regional BMIPP/T1 ratio (r-
BMIPP/T1) was calculated by dividing C(1i )
of BMIPP by that of T1-201 (in ith ROI).
The ratio of inner to outer layers of r-
BMIPP/T1 (I/0 ratio) was also calculated in
each slice. R, right ventricle; L, left ventri-
cle.
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Fig. 3. Relationship between the radionuclide
concentration and the digitized density in
autoradiogram.

a, TI-201. E—M@, exposue started at 48 hrs
after mixing nuclide and continued for 10
hrs ; [0—[1, exposure started at 21st day after
mixing nuclide and continued for 15 days.

b, 1-125. E—M, exposue started at 21st day
after mixing nuclide and continued for 15
days.; [—{1, exposue started at 48 hrs after
mixing nuclide and continued for 10 hrs.

V. EFES v MoB s BBHNERDITORE

2005 5 v b iz BMIPP 204 Ci 8 & U T1-201 50,
Ci 2B8IRX DAES L, 5, 15, 30, 6053481z 2
hzEh S EoOmMEIL, JOE, IR, FRERE, R om
g, KREEF, MWERMLBEBEHEOE, v LBy
vFU—vavhYry CHREREREIE L. EEEs
oMK 1g B0 OBREBIIN T B EBE (% of
injected dose/g, %ID/g), ¥ & CERE DL/ M¥E
b, DER/BEEE, LER/RFHL, UER/BRRECEETE L.

VI. REEES L URFAF» OHERCRIZTE

- 30¥:

1. EEE

ERAEK.7T5m] EEHIRL VIS L THES v
FEE(CED L, BFEIZ20% 7 F 75T 0.83mg/
g {KE (GH), AT bV v A 45mg/g AE (LB,

Tablel. Distribution of BMIPP and TI1-201 in
the tissues of control rats.

Percent of injected dose/g

Time after
iniection BMIPP T1-201
5 min Heart 3.60£0.85 6.23%1.31
Lung 1.61£0.59 3.16%1.62
Liver 3.54%0.56 0.80%0.89
Spleen 2.12£0.40 3.05%1.086
Kidney 1.50%0.48 3.2241.45
Muscle 0.62+0.12 1.09x0.28
Blood 1.56+0.27 0.11+0.74
15 min Heart 3.16£0.18 6.48+0.57
Lung 1.30£0.35 2.67+0.62
Liver 2.42+0.17 1.72£1.63
Spleen 1.83%£0.36 3.01£0.35
Kidney 2.95+1.14 3.85+1.23
Muscle 0.7040.10 0.98+0.17
Blood 1.99+0.15 1.28+0.83
30 min Heart 3.06%0.36 4.98+0.60
Lung 1.50£0.20 2.63+1.03
Liver 1.8940.23 1.1140.67
Spleen 1.49£0.25 2.79%0.63
Kidney 2.13+0.43 4.14£0.42
Muscle 0.84+0.07 1.2540.43
Blood 2.02+0.24 1.79+1.01
60 min Heart 3.07+0.35 3.99+£0.40
Lung 1.18£0.12 1.86+0.63
Liver 1.29£0.19 1.09£0.58
Spleen 1.1740.41 2.30£1.00
Kidney 1.69+40.53 3.81%0.19
Muscle 0.93+0.24 1.81+0.98
Blood 1.69£0.13 0.82+0.49
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s¥ Y #E—/) (dipyridamole) 0.56mg/kg F& (D
) 5L, ZhoOAF BMIPP O LEERIC
RIETHEEHEANI.

2. LEEREORE

&7 v MO, AEAKA, RBEE, X%
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Fig.4. Myocardial accumulation [% of injected
dose (ID)/g]of BMIPP and T1-201.
C, control group; G, glucose loaded group; L,
lactate loaded group; D, dipyridamole loaded
group. [, BMIPP; B, T1-201. a, 15
minutes after injection of radionuclides. b, 30
minutes after injection of radionuclides. Data
represents the mean value and standard
deviation (S.D.) of five rats.

BUEEFETNLZN S LD OREE LGS & UK 5
BL, BEERHIED®R, v LBy rFr—vara
7> % T BMIPP & & tf T1-201 ©% ID/g #HIEL
Jo.o MBSO TEMBEELREL. 7, OH2
I8 s EMUMFEHZ D O BMIPP DHGA & X
(global extraction fraction) D¥EHE L L T, HMETEE
ERBE152% 0 T1-201 = BMIPP 0L HERED
It (global-BMIPP/T1 t, g-BMIPP/T]) 23k 7-.

3. LEI2EREA — NI YA ST ADIER

CHZ7 v P2 AEEREKE, SEWHEI Y M6
oD T R UREE, -V 7a, PEYFE—
NEZNEREEL, 155%i1c BMIPP 504 Ci 8 X
U T1-201 300 Ci # BRIk & 0 RIS L. IR T
CEEZ 5, 15, 30, BLU60SEIC, AMEIZISS,
BIUNSBEEREFR IS OMEIL LA 2 EH
L, RI4TAA TP TREREL, EX20
pm OB 2 ER L 7. BT & %5 4805
BrSIBEM I OVIR %2 74 Vb (V7 FAY 4 T)
BN, BBRLU TI200 0 — 39475 L %5
7o, EE—YIR 221085 515HM 7 4 v B
%, BHRL BMIPP oA —}+ 59475 L5281,
T—b294 77 L05HIx, BENTMETLS &
EBID, EFATFUY A M YEBEROTLOHOE
ERIEE, i, TE, AEoFhThOMAERE XU

1.0

of T

0.6

g - BMIPP/TI rati

C G L D
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Fig.5. Global myocardial uptake ratio of

BMIPP to TI1-201 (g-BMIPP/TI) at 15 minutes
after injection.
G-BMIPP/TI at 15 minutes was calculated by
division of myocardial accumulation (% ID/g)
of BMIPP by that of T1-201. Data represents
mean value and S.D. of five rats.
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1. T1-201 & I-125 O cross-talk ORIERKR
VINBY Y FL—a AT I L BEAIOR
B T2l 03 nF—LoryBids 2 0Bk
1Z¥ cross-talk (A) 120.03T 125 DT A NVF -1y
S BT 2TI201 @ cross-talk (B) 120.96TH 7.
I, DH2EF—-—PFSISFIIT 1108605
T1-201 & 1-125 @ cross-contamination M)
EfER
R O B AR & 7 4 v A D BALE & OB
2B 3R U7, T1-201 OEHEMEHTIX, TI-201 Off
SEEBE L 7 4 VADRMEC RFLESRNENLR
8, 1125 @ cross-contamination »3 T1-201 12 &iF ¥
BRI SUUTTHo7. L1125 OBEXEKMETY
1125 OHEEEBRE « BERFLHEEE2A D,
T1-201 @ cross-contamination #3 [-125 iZ I THE
35 %BLUTTH-7:.
. EhipesR
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Fig. 6. Coefficient of variance(CV) of desity in
each myocardium.
{1, BMIPP:; @@, T1-201. a, control rats.
b, CV in the group of C, G, L and D at 15
minutes after injection of radionuclides. ¢, CV
in the group of C, G, L and D at 30 minutes
after injection of radiounclides. Data repre-
sents the mean value and S.D. of three rats.
*p<0.05 and **p<0.01 vs T1-201.
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%1 T1-201 8L U BMIPP ® 3w MBI} 2 8
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Bl TIET U, 8E1S5% 0 BMIPP DL/
Mg 1.58, OEE/ iz 2. 44, L5/ BB LR
4.55, DE/BTEZ1.31TH » 7. T1-201 T30/
WIhiE5.08, LE/IELIZ2.43, DR/ BRI
6.66, [LEE/ATHIZ3.82TH o7z
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BEEO MPEHE (mg/d]) 13 CEET109+15, GRET215
+47, LEETO5+£28, DEETI02£22TH D, GEE AL
BCLLB L EBICEMERZ S (p<0.001), CHE, LE,
DEOHMREROELEZR DR o1, K4 ICHE
B3 T1-201 8 & ¢ BMIPP .08 EREORE
BRETT . BEHEEEREELAH TR, T1-201 13
LETCHEBIUGHLELEEDERET 28D
(p<0.01% £ U¥ p<0.05), BMIPP i GE¢TCE, L
HMBIUDBICLLERODEMET 2RO p<
0.001, p<0.058 & U p<0.01). #IE30QETIE
T1-20] BGHTCHBIVLECLLEEDOERE
MmEFED (p<0.05), BMIPP i REMHTEEZ 280
a0 fz. WO £ (g-BMIPP/T) i3 GETC
B, LESIUDBCHELAEECETL (p<0.01,
p<0.0018 X U p<0.05), LETCE, GEBS LUD
B LEBEOBMEED 7, (p<0.05, p<0.018 &
U p<0.05) (E5).

LHOEBYIFOA — M9 4 757 4 21T, €
FATFVvy P A MVEBERWT7 4 VADOELES:
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Fig.7. BMIPP accumulation ratio of inner to
outer layers of myocardium.
a, time course of I/O ratio in control rats. b,
1/O ratio in the group of C, G, L and D at 15
minutes after injection. ¢, I/0 ratio in the
group of C, G, L and D at 30 minutes after
injection. I/0O ratio was calculated from
autoradiogram. Data represents the mean
value and S.D. of three rats. *p<0.05 and **
p<0.01 vs 1.0.
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HORETH 5% ROI MO EEIFRE (CV) DHIERR
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EBETH >0 (p<0.01), X EEE:2RO R
ot 08%TIE, CHSIULBEOLEA/IE
B2 OIS LEBICEETH o7 (p<0.058 & UV
p<0.01).
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SNAMEKMMAR b ki, 11123 HEASHEE % B W»
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T 1123 ZE3EBAEREE TH 5 1-123-#E 5 17 -iodoheptad-
ecanoic acid (HDA)## % 1.123-4Z5%15-(p-iodophe-
nyl)-pentadecanoic acid (IPP)**~® B s /z. 2
o EE 3 — FIERE SBT3 L E 2 © D HETEE
DHCHLEZ VT I A —Th oL T, B8R
BABMEELFMT2L0THE. JUVTIT Y AH—
YRR D, BHOEWH LGB 8 Bt
%, RO IIEEFE 7V NOBITE RT3
EENTWB?®, UL, JUT7IFVYAA—TO
F—- S NEEREE2ETS, JVTI3AH—T70
FRITICEMAFIEEAET S, FEL & 1208/ MK
HEMETLZ V77 A D —7TDEFEENEL R
2, HTLLEBHRORBRE 2 RML 20BEND
2, LEH S DOMEHRES V7 5 > A HHEHI205 L
BHE 72 0 % ARG SPECT Wik TR E TH 2
SOMBERERT ™.

BT, PATTE S — PR EISE 2 7~ VBERGER (BMIP-

Py R ah, BRGEAMEFIA TV S,
BMIPP BRI A FVEERELTH2 D LB
MNIEEI N TG ® PL 2 EOFRHERKE LTL
BRI EEBARREM E Y 202, 2008/ MKt E
HDA ® IPP S0 EHIEHE L D E ERESI AT
2%, 4@, EHEOERER T BMIPP O.LEHER
KRBT HD 56053 T T, ELTRHLN
R L L B WET T 2EM %27 », Goodman &2,
Otto 62 DR & —FH L7z, Lyl T1-201 & &L
THEHTERORLFH VT ZVATHY, Bl
#9205 E3 3 SPECT 21723 H7:>T & Il
Biziz o WEFETH 5. Knapp 51k BMIPP #
E1200% % CORF THRKRL0% D LEFEEWH LK
(washout rate) #58%, Dudczak &* i3 BMIPP J,
W2V 75y A HREAT218.81£108.557 L |E L,
BMIPP D& D OpenHLOBT & LT ERRIERSA
DORBGERSRE S LT W 259, TR CHEES
SFEH X 1T\ 3 a f{b (alpha-oxidation) 23885 ¢ 3
EOBBENTHE®. vabb, EIFE (RCH,
CH.CH.COOH) @ afU®RFEHMNI b FYTOD
monooxygenase D {ER I & D K f (2-hydroxy-
lation) #% 3 (RCH,CH, CHOH-COOH), &6y
>~ M (RCH,CH,CO-COOH) k720 7%, ER{LARR
RE{t®Z 135 (RCH, CH, COOH)™. D k5l
T BMIPP O A F LED B0 6 a fLicEEIL, 25
NE LD SBRILESFRASHAT 2. aBLEd 0
BEERsEE L LT 7 4 ¥ Y8 (3, 7, 11, 15-tetramethyl
hexadecanoic acid) 23815 TV 258%™, Refsums
5% i3 alpha-hydroxylase 88 R RIET 2728
748 VB0 aBEBMEE S NER OFRERSEL
LEBTH 3. Refsums fFiZ B> T BMIPP 25z
LENELTRTOEKREVETH S . »
BMIPP 0. iR FI13.08—3.6% ID/g TH?
Goodman 5%, Otto 5%, Knapp »® D L&
—B U7z, OE/MEEL I3 86038 £ Tid1.5—2.3
T#bh HDA % IPP :rh#l CTHEERRL, &4
A=Yy 7Tk BMIPP 25& h BB B = 2L 5 5
r#E 2z 5h7:. BMIPP .08 /Mtt, (OE/BIRL,
13 T1-201 »RURRETH 5L, L&/ TI-201
LEELTEBETH B kit 1 A=Y v 7 ORE
I, BF LT T 2 0080 o TR » I THEROY
# % % |F 7z v, partial volume effect & & 9
SPECT iz artifact 2347 2 FIEEMEA H 1, TR LE
EiREfgEzONT.
EELEOIANLF—FITEL L TIgWE, 7F7
EBLULBTHSS. ZOEFLCEVEVRE, 7V b
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KBLU7 I /7BLFIABENDY, ZhsiRwihd
MEFOBENEETHE D ANVF—FLELTO
BE5ERABEVLDEEZ SN TWS®, LIE2k, AH
PEELHCB VTR RPEERC AL F —F L
LT60%%% FFA, 28% 037 K v¥E, 11 %AW TH
2, BEBOLBOIA LY —FIZ 7 N v i50368%,
HBL28% Lz, FFA BFRE 0%k 3 L E L
. BT 3, REEEMRFCEL CRIMEST FFA »
B, DB ALF—RIZEEL LT FFA Th 578,
ARIEESRERLA VY2V YN ERL T 2L
FROVEOBEM EREL, LHTALVF—RZ TR Y
EERICR D, FFA OLHBEIRIIEE CRS T 5 .
IO &I WLBHIICIEREC S U TR ERE 28R 2
WE D > T3 (metabolic shift). 7 K &R
¥ (GF) T BMIPP .LHEEES L UBEAIMEH
1D OEAAREDOIEETH B g-BMIPP/TI »3C i
HUTHEBEWWET L8, OFORBEEIEERE
HMORE» SIELERIC LD 7 NI EEGOREICE
{£9 % metabolic shift # B LB &z 5N,
DHMFBCHEFELRWEELTEDLZ BT LD TE
72. Reske 5%, Bianco 5“7 R yEB LU >~
val) yEETLLEWERT, [ FVIERET
» % B -methyl-14-iodophenyl- tetradecanoic acid
(BMTDA) D LEBGAAENTTHET 2 L MEL 2. F
EORRLFET 505, EHRTFOHOA WL
DL T, Reske &, Bianco &3 7 F iz
ATCAvya)vR2EELTED, CORRL LT
E3{4rya) ryOfEAic k3 BMTDA O.LEGA
ATLEDOTREM 2 REL L TH D™, SHOMETHEE
Thb.

AR F A FF—COEREMHEI T2 kb,
FFA O EMALIC & 2 acyl-CoA DEREHE T 59,
Reske 535 v M & 2 EERTIBES T L DO/
WD TG % PL 72 & OEFRRRM BB INT 2 2 &
% IPP #HWT/RLIz. F7z, Visser 5237 v b2
LAERTHBEHRSE I LY HDA OO A ERE D
RNET 2 e HELL. SEORFTYL, LET
BMIPP .0 EUA A RIS AhEE & s L THE{I L
LT8Y, EEF 77— LVEOEIC & b2 w0
REBRTEL R EEZ STz,

VEYFE— LY 3MERRIEFE*ET2EHKTH
5%, YEUFE—LVOEKBRAECRIETEECD
LWTEEEHNYD THRE L. BMIPP OLE%EREE
RCELDBTEEEZ*A LT, MEILRIEHD A
Tl BMIPP 0L EBICBE 2 RITE 20 2 L AEE
WTE. 4%, BRMCESERIC L 2 BHERH

DELERZ Z L FiEsh, BEHARIEE2BE
i TI201 v o579 7 4 ARV FE— L
EEATICEbEZ oMLY, YU FVE—LES
BOEEBRABC IS REErs IFshn I e
EEOEBRBR I VR EN:.

Okada 5%, Visser &3 @@ i
(radionuclide labeled microsphere) # & Uf HDA %
By, mM#Ezar buo—n LEER T, HDAD
VB R OHERRIERTFOLREE, T4bbLH
MEIZKE S EET 5 L& L7z, BMIPP OO %
Rz, HDAOHIHLHIBRAER L Bk, Lot 2
FFA ODRGAAEEHSLTHDLEZ SN BED T,
BMIPP 2 k 244t 4 2 —9 v 7 s+ D
HOBERESZ I B ODVTORENNHETH -
7z. 4@, T1-201 ¢ BMIPP % @5 L TRBET
BLUEAEHHEFBRABICRZTREERE L.
R, GEEB L ULHETMRICHEEL RV BMIPP ©
DHEREOEEZRD . 2O £ik BMIPP iz &
B A A= ¥ T LI UA O RBHES L 5
ZIB5FREMETRTLOTHS.

SE, BHEIECTA Ty P AP VEBRRAV
F—=bI9F T T LDERNERT, EEIY M TH
BMIPP 0.0Lf5M AR T1-201 iwtb L TRy —T, &
SO ERID BMIPP 585350 A SHBEEN EL UA{E
TT2LOFMAREL. 2L T, ThodZ il
ISR EEFELRV I LB FEBRRLL.
Yonekura &% &, BMMMAEZ v + (Dahl rat) i
TI201 # £ Uf BMIPP #5724 — b
YA TIT7 4 2MITLT, LERAIECBY 3
T1-201 & BMIPP OAMICHENHRT 2 Z L 28
L. EEZ v bicBwT T1201 8 & 8 BMIPP
BHE—-KKAHELLEY, BIEZ v PiZBWwTE
T1-201 B — @ HHT 2 bhhb 53 BMIPP i3
DB —T, B OHPEE B & WL ERIERER I
ZLw BMIPP 0ERET 2D, 2Ol &
MELTIR O ICIREE LR T 2 LN O
REERENHET L L 2B®HT20THD, &M
FREZBEBITZ.UHEEDOEHEZE L, B O BERY
BYEICWT 2 BMIPP oF B 2 RmB L 7.
Kubota & ™. (3HiE & A ¥ — (Bio 53.58 strain) 12
T1-201, 2-[ C-14 (U)] 2-deoxy-2-fluoro-D-glucose
(FDG), 8 £ U (15-p-iodophenyl)-3, 3 dimethyl-pent-
adecanoic acid (DMIPP) ##5 Lz 2@+ — 5
VI T 7 4 ZHATLRLFER, DMIPP O 4R EH
L EHCHEL, B UERERIT DMIPP O£
BETTBZE, BLU, ZOEEERTANE—LD
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i)

Bl EHCEET AL ERELL. Z0OZL
X, SIEL R, LASECN T BEHRA 2 —Y
Y/ OEKRWEREETRB T 5D THS. Yone
kura 5%, Kubota &%, STEREMITIZEIEE 2 F 1
FERE® O LRSS I TI1-201 E#k—7T, WWEY
TR LN TEYBOERETHERETH I X
RHEELY. LhL, BERA— bS5 770658
HHWCEEL Wb OTHY , EFMMTR oL E
FAF Y b AN EE R R FE AR E #RFE I
I2RNRTEbATH R Y., SEOME T,
BMIPP 2 G (15438), LEE (30534), DEf (155
%) TOBN/AMERE ST 0L TEBIRET L
by, CEE (5212, 3091, 605371%) Td BMIPP Db
BN/SVERIEESL. O L TEBRET T2, O
B/ SERE L TRABEECEFARIC LS
ETER R R L -7, SEIGAERCREER
PEAEEF L LOTH D LEOBEES Y LIFRH
WEBELEZO6NZ DL T, BENELYE
TH3BMERLEES EOBEN L OHER-RALIZE
FRETHIEN-REZEZLND. LBLEDPS,
SEZEEHNRL 28 BMIPP O LBHRAE—434
2 LEHREAOERETATRIE—BRVARZOT,
IRSOFRLVIEBRODHER ORI EHES2H
X, EFFFy b AN VEBEERAVWLIT T
SH 7o LDERE, BoVCMTEORELRSLL
FHRFAARZFELELOND.

&

1-125 #@3% BMIPP & TI-201 % 5 v b icHEES L
<, BMIPP RGN SIM L LHRBEREHE T
B2 LI DEIA A=Y T ORBEEIC D W TRES
Lz, 7, RBIEEXER AR ICL 5 BMIPP 00
BEEEC LBHRSADOEL» 5 BMIPP 2 lnFibist
WCRERR AR E BT 2 ERESE LS N E I NIEDNT
BE LR, MTogmzEr:.

1. BMIPP 0.LASPIIRETRE I 8 5 5318 5605
®ETIEFZ-ETHY, LHFACAHCTAEZNT
B, BOTRELLREHERLL. 202 &Y
BMIPP 1 SPECT 238 U 7- 5 % i 2 7o G MR 58
mEEzZ NIz,

2. BMIPP o> /M kb, A5/ BRELLI
T1-201 LERETH 25, OEI/FFHAME &5
A=Yy OB BT 2 0RHE L UTED
HECREENSLELEZ SN,

3. 7RUEBERC L DOHMEEREELLZ2 >
7z 4%, BMIPP DA (% 1D/g) ¥ & UWLEFRA

S

ALt (g- BMIPP/T1-201) s BREIC L LA RICET
L, metabolic shift # KBt L ZE{brEZohlz. &
1o, WA L D OBNREISTRBICEELERR
BET U, BAALBHBREICELERCITEL,
BERSEE Y — VoMK ERMLULELEEZ 5N,
JEY FE—NFEEIZ LD BMIPP O.LEEERS &
VEUAA LN BB L ERORLERDE» o
7.

4. EFATFy b AP VEBERBLT 2HEES -
NS VUF ST ah s, LETN BMIPP OFRY—#oi
ETHhrEBREB L VMBROAOREZRALL
BMIPP 0L/ BERILLEEE LIz 23,
BMIPP 0.0 8RS T1-201 12 LA —T, O
PRSI D BMIPP £/ 000 A ERLC LA REWCET
LB, LEFOPIER & AR & Tk igER AR
BHS BV HNTFEET 2D EEZ LN,

BLE X b BMIPP & SPECT i & %2 BgR5M A A —¥
v RMETEEERICE L LBEEELTEY, £
OEmEAA i IEm AL T, EXkEshA
BolFLWERESEL2bDOTHY, SREBLE
FERORBEBOEME L FHBIICRIBRBL60L
Ezohi.

E | 33

WEMZ 5 ES, EHEE L ERMEE D £ L REAR
R—FIZ L0 SEBBL 2 7. FRAHRORTICH:Y
EEE N, BRI A £ L BEERSRAEHE IR
CREBL 7. S5WH R AMEMEES £ LLKEEH
DHFEEBLUTAY b—Ter ¥ —ErECBH#EHWILE
3.
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Abstract

To investgate the feasibility of metabolic imaging by radioiodinated methyl-branched
fatty acid using single photon emission computerized tomography (SPECT), the kinetics
and distribution of 15-[p-(I-125)-iodophenyl]-R, S-methyl pentadecanoic acid (BMIPP) in
rat’'s heart were studied. TI-201 and BMIPP were simultaneously injected into rats to
evaluate the myocardial perfusion and fatty acid metabolism. The experimental groups
consisted of control group (group C), glucose loaded group (group G), sodium lactate
loaded group (group L), and dipyridamole loaded group (group D) rats. Tissue
distribution of each tracer [ % injected dose (ID)/gland myocardial uptake ratio
(g-BMIPP/TI1) were measured. Dualisotope-autoradiogram was performed and analyzed
quantitatively by videodensitometer, in order to separate regional myocardial perfusion and
BMIPP distribution. Myocardial uptake at 5 minutes after BMIPP injection in group C
was 3.60% ID/g and remained constant till 60 minutes. The myocardium/lung ratio (2.44)
and the myocardium/muscle ratio (4.55) of BMIPP were almost equal to those of Ti-201.
Because of relatively low myocardium/liver ratio (1.31), caution must be paied in clinical
interpretation of the cardiac apex or inferior wall. In group G, myocardial uptake of
BMIPP (1.94+0.36% ID/g) and g-BMIPP/TI (0.3110.03) at 15 minutes after injection
were significantly decreased (p<0.001) compared with those of group C (3.16%+0.18% ID/g
and 0.48+0.05, respectively), reflecting the effect of metabolic shift. In group L,
myocardial perfusion was decreased, but g-BMIPP/TI (0.73+0.14) was significantly higher
(p<0.01) compared with those of group C, suggesting an increase of the lipid pool due to
the lactate. In group D, no significant changes were observed in myocardial uptake of
BMIPP or g-BMIPP/TI, compared with those of group C. To evaluate the difference of
the regional distribution pattern between BMIPP and T1-201, coefficient of variance of the
density within a myocardium, and the ratio of inner to outer layer of myocardium were
calculated from autoradiogram using videodensitometer. The results showed that in
BMIPP, myocardial distribution of the tracer was less homoganeous and the ratio of inner
to outer layers of myocardium was lower than those of TI-201, although these are not
specific for metabolic or pharmacological interventions. It is concluded that BMIPP is
suitable for SPECT imaging and it will provide new information about fatty acid
metabolism.



