
reagents. A major problem with the use of straight-chain
fatty acids to measure myocardial metabolism is the com
plexity of the washout kinetics of these tracers. In healthy
subjects, washout kinetics of straight-chain fatty acids are
affected by physical and even emotional stress (12). In
ischemicor infarctedmyocardium,theseeffectsareeven
more profound. Overall, the results of most studies with
these radiopharmaceuticals have been more confusing than
encouraging. The accumulation and clearance of@
palmitate, as described by the late phase of myocardial
radioactivity during ischemia, does not accurately reflect
substrate oxidation since nearly 50% of the radioactivity
correspondsto unmetabolizedsubstrate(12â€”14).

The clinical application of â€˜23I-w-labeledstraight chain
fatty acids for measuring myocardial metabolism has sev
eral shortcomings:

1. Quantitative analysis requires correction of the im
agesfor free 1231(15).

2. Rapid deterioration of image quality due to fast myo
cardial clearance limits the imaging time to the first 30
mm after injection (16).

3. Inferiority to 20â€•flfor detecting myocardial ischemia
(17â€”20).

These observations demonstrate the need for better tracers
of myocardial metabolism. In this regard, beta-methylated
fatty acids such as 3-R,S-methylheptadecanoic acid
(BMHA) (Fig. 1), have been particularly promising.
BMHA has been shown to have biological properties that
are similar to naturally occurring straight-chain fatty acids
(21 ). This substrate undergoes several cycles of beta oxida
tion and is eventually trapped in the cytosolic and mito
chondrial compartments as an@ â€˜C-labeledbeta-ketoacyl
SCoA intermediate (22), similar to the intracellular
â€œtrappingâ€•of phosphorylated deoxyglucose (23). Based on
these considerations, [123!] (p-iodophenyl)-3-R,S-meth
ylpentadecanoic acid (BMIPPA) was synthesized (24). This
radiopharmaceuticalhas excellent in vivo properties (24â€”
26) and was recently introduced into clinical practice as a
SPECT tracer of myocardial metabolism (27,28). By
performing dual-photon imaging after coinjection of
[â€˜23I]BMIPPAand 201T1,myocardialmetabolism and per
fusion can be evaluated simultaneously.

Recently, it was reported that there is a significant cor

1-@1C]-3-R,S-methyIheptadecanoicacid (BMHA)is a branched
chain fatty acid analogthat is transported into the myocardium.
Dueto incompletemetabolism,however,radiolabeledproducts
are trapped within myocytes. Recently,we demonstrated that
this compound is an excellent tracer to monitor fatty acid me
tabolism. Method: To evaluatethe effect of mono-unsaturation
on myocardialsubstrateutilization,we prepared1-1'1C]-3-R,S-
methyl-ttansâ€”haptadec-7-enoicacid (t-7-BMHA) and mea
sured its biodistribution in rats. In addition, preliminary PET
studies were performed on dogs. Results: Biodistribution stud
ies demonstrated that myocardial-to-lung and myocardial-to
blood ratios for t-7-BMHA are higher than those for BMHA.
Fifteen minutes after injection, heart-to-lung ratios were 5.23
compared to 2.92 and heart-to-liver ratios were 3.07 compared
to 1.41fort-7-BMHAandBMHA.By30 mmpostinjectionheart
to-lung ratios were 7.03 compared to 5.88 and heart-to-liver
ratios were 4.43 compared to 1.09. The heart-to-blood ratio of
t-7-BMHA was greater than 11:1. PETimagingwith 1-r1C]-t-7-
BMHA demonstrated high myocardial extraction, prolonged re
tention of radioactivity and excellent image quality. Accumula
tin of radioactivity in the myocardium reacheda plateauwithin
10 mm postinjection, with heart-to-blood ratios exceeding20:1
and heart-to-lung ratios exceeding 10:1. Blood clearance of
radioactMty was biphasic with half-times of 1.46 and 14.7 mm,
respectively.Conclusion: Thesedata suggest that introduction
ofa trans-doublebondinBMHAimprovesmyocardialselectivity
and results in a potentiallysuperior imaging agent

Key Words carbon-i 1-BMHA positron emission tomography;
fatty acid metabolism

J Nuci Med 1995;362062-.2068

he primary substrates for myocardial energy metabo
lism are long-chain fatty acids. Radiolabeled fatty acids
(e.g., [â€˜â€˜C]palmitate) have been widely investigated as
probesfor measuringregional myocardialoxidativemetab
olism(1â€”11). Unfortunately,thecomplexityofthemyocar
dial kinetics of radiolabeled straight-chain fatty acids has
significantly complicated the clinical application of these

ReceivedOct.28,1994;revisionacceptedJul.5, 1995.
Forcorrespondenceor reprintscontact:DavkiA. Elmaleh,PhD,Div@onof

NuclearMedicine,MassachusettsGeneralHospital,Boston,MA02114.

2062 TheJournalofNuclearMedicineâ€¢Vol.36â€¢No.11â€¢November1995

Effect of Monounsaturation of a Branched Fatty
Acid on Organ Selectivity
John Zaknun, David R. Elmaleh, Ji-Hua Guan and Alan J. Fischman

Division of Nuclear Medicine, Massachusetts General Hospital, Boston Massachusetts and Clinic of Nuclear Medicine, University
Clinic of Innsbruck Innsbruck Austria



was added to the residue and the mixture was refluxed for one
hour. The mixture was then cooled to room temperature and
filtered. The filtrate was evaporated to an oil which was distilled
under vacuum. The fraction boiling at 73â€”80Â°C/0.2mmHg was
collected;14.5g (70% yield).

Tetradec-4-enoicAcid (3). Sodium metal (1.27 g, 0.05 mole) was
dissolved in 50 ml absolute ethyl alcohol. Diethyl malonate (8.08 g,
0.05 mole) was added slowlywith stirring, followed by a solution of
dodec-2-enyl bromide (12.10 g, 0.05 mole) in 17 ml absolute ethyl
alcohol and the reaction mixture was refluxed for 2 hr. No starting
material was detected by TLC. Two-thirds of the ethyl alcohol was
evaporated, 100ml water and 200 ml petroleum ether were added
and the aqueouslayerwasextractedwith200ml petroleumether.
The combined petroleum ether extract was washed with 50 ml
water, dried over sodium sulfate and filtered. The filtrate was
evaporatedto drynessto yieldan oil.The diethylester (Rf = 0.75)
was hydrolyzed without purification. A solution of potassium hy
droxide (27.44 g, 0.49 mole) in 55 ml water was added to the
residue and the mixture was refluxed for 3 hr with stirring. The
mixture was then cooled in an ice bath, acidified to pH 1 with
concentrated hydrochloric acid and extracted with petroleum
ether (2 x 1000ml).The petroleumether extractwaswashedwith
brine (100 ml), dried over anhydrous sodium sulfate, filtered and
evaporated to dryness. The yield of 1-carboxyl-tetradec-4-enoic
acid (a white solid) was 8.82 g (67%), melting point of 140â€”142Â°C.

Tetradec-4-enol(4). Tetradec-4-enoic Acid (3, 3.47 g, 0.02 mole)
in 20 ml ether was added slowly to an ice cold suspension of
lithium aluminum hydride (2.1 g, 0.06 mole) in 100 ml ether. The
mixture was refluxed for 3 hr and cooled with an ice-bath. Water
(5 ml) was added and the mixture was extracted with ethyl ether (2

x 50 ml). The etherextractwaswashedwithwater(2 X 25 ml),
dried over sodiumsulfate,filtered and evaporatedto drynessto
yield 3.21 g of crude tetradec-4-enol. The product was partitioned
between dichloromethane (50 ml)/water (50 ml), and the dichlo
romethane layer was dried over anhydrous sodium sulfate and
filtered. The filtrate was evaporated to dryness to yield 3.12 g of
pure tetradec-4-enol (96%). TLC showed one spot, Rf = 0.25.

Tetradec-4-enylBromide (,@).Carbon tetrabromide (14.6 g, 0.04
mole) in 30 ml benzenewas added to a solutionof compound4
(4.65 g, 0.022 mole) and triphenyl phosphine (11.54g, 0.044 mole)
in 140 ml benzene (slowly with stirring) and the mixture was
heated at reflux 90 mm. TLC indicated that all of the starting
materialwasconsumed.The mixturewascooledto room temper
ature, filteredandwashedwithpetroleumether (3 x 100ml).The
filtrate was evaporated to dryness, and petroleum ether (75 ml)
was added to the residue. The mixture was refluxed with stirring
for 1 hr, cooled to room temperature, filtered, evaporated to
dryness and distilled under reduced pressure to yield an oil, 5.48 g
(91%).

2-Methylhexadec-6-EnoicAcid (p). Sodium metal (0.46 g, 0.02
mole) was dissolved in 21.6 ml absolute ethanol. Methyl malonate
(3.54 g, 0.02 mole) followed by compound@ (5.4 g, 0.02 mole) in
8.2 ml absolute ethanol were added and the mixture was refluxed
for 2 hr. Subsequent procedures were the same as those described
for the synthesisofcompound @.Compound@ (5.26g)wasisolated
(64% yield).

2-Methyl-trans-6-Hexadecen-1-ol(Z). Lithium aluminum hydride
(1.25 g) was suspended in 50 ml anhydrous ethyl ether and a
solution of6 (2.12 g, 7.9 mole) in 125ml anhydrous ethyl ether was
added drop-wise. The reaction mixture was refluxed for 3.5 hr and
then cooledin an icebath. Subsequentprocedureswere the same

Palmiticacid

I

1â€”(11C]Palmiticacid

1 6â€”[â€˜@IJPalmitic add
z

CIII
1â€”[â€•CJ-3(R,S)-m.P@tyIh.p@adacaoIc

acid (BMHA)

cH3
1â€”[â€•C)3(R,S)-mthyI-tiaiw@-
hptadcndc acid (I.7-BMHA)

4

CH3
1i@w@ 15 123

m.tliylp.ntad.canolc acid (BM1PPA)

CH3

â€˜I

15@
dlmethylpentadecanoic acid (DMIPPA)

FIGURE 1. Structureandradiolabelingpositionsofstraight-and
branched-chain fatty acid analogs.

relation between risk of coronary artery disease and inges
tion of trans fatty acids (29). Since these compounds are
normally present at very low concentrations, it is possible
that radiolabeled branched trans fatty acid may be useful
probes for studying cardiac metabolism in health and dis
ease. In this study, we report the synthesis and preliminary
biological evaluation of 14' â€˜C]-3-R,S-methyl-trans-hepta
dec-7-enoic acid (t-7-BMFIA). Like BMHA, this branched
chain unsaturated fatty acid analog is also trapped intracel
lularly as a product of beta oxidation.

MATERIALS AND METhODS

All chemical reagents were of analytical grade and used without
further purification. Elemental analyses were performed by Gal
braith Laboratories, Inc. (Knoxville, TN). Proton magnetic reso
nance spectra (â€˜H-NMR)were recorded with a Varian T-60 NMR
spectrophotometer using TMS as an internal standard. Thin-layer
chromatography was performed on DC-Alufolien Kiesel gel 60 F
(E. Merck) using hexane:diethyl ether:acetic acid, 70:30:1 (v/v/v)
as the mobile phase. Lipids were visualized by spraying the plates
with 5% CuSO4in water solutioncontaining15% concentrated
phosphoric acid followed by drying and heating to (200Â°C)for 10
mm.

Chemistry
Dodec-2-enylbromide (@).Trans-dodec-2-ene-1-ol (15.46 g, 0.08

mole) and triphenylphosphine (43.8 g, 0.17 mole) were dissolved
in 640 ml benzene and carbon tetrabromide (55.2 g, 0.17 mmole)
in 120 ml benzene was added with stirring. After heating the
mixture at reflux for 90 mm, TLC indicated that all of the starting
material was consumed. The reaction mixture was cooled to room
temperature, filtered and the filter cake was washed with 300 ml
petroleum ether. The petroleum ether wash was combined with
the filtrate and evaporated to dryness. Petroleum ether (300 ml)
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as those described for the synthesis of 4. For compound 2@1.51 g
wereobtained(76%yield).The overallyieldof2 fromI was14%.

2-Methyl-trans-hexadecenylBromide (@). This compound was
prepared by an adaptation ofthe method of Hooz (30). A solution
of carbon tetrabromide (2.0 g, 11.8 mmole) and triphenylphos
phine (3.10 g, 11.8 mmole) in 10 ml benzene was added with
stirring to a solution of compound 2 (1.51 g, 5.9 mmole) in 50 ml
benzene and the mixture was heated at reflux for 90 mm, cooled,
filtered and washed extensivelywith petroleum ether. The filtrate,
including washes, was concentrated in vacuo and the residue was
diluted with petroleum ether. The mixture was heated for 1 hr,
filtered and the filtrate was concentrated in vacuo. The residual
liquid was distilled to yield 1.4 g (75%) of compound@ (bp:
115Â°C/0.15mmHg). Anal. caic. for C17H33Br(317.34): C, 64.34;H;
10.48; Br; 25.18, found: C, 64.10; H, 10.34, Br, 25.02.

2-Methylheptadec-trans-7-enylCyanide (p). A mixture of@ (1.48
g, 4.67 mmole) and NaCN (366 mg, 7.47 mmole) in 15 ml DMSO
wasstirred at 70â€”75Â°Cfor 4 hr and then poured into water.The
aqueous solution was extracted with ether (150 ml X 3) and the
extracts were combined, dried over Na2SO4and concentrated to a
waxy solid which was chromatographed on silica gel (9% HOAc/
Et20). The acid was obtained as a white solid, mp 58Â°Câ€”59Â°C.
Yield: 250 mg (19%).

3-Metylheptadec-trans-7-enoicAcid (jj@). 2-Methylheptadec-7-
enyl cyanide(160 mg, 0.61 mmole), 1 ml 6-N NaOH and 1 ml
DMSOwerestirredin a sealedtubeunderArgon.The reaction
mixture was heated in an oil-bath at 220Â°Cfor 4 hr, cooled to room
temperature,acidifiedand extractedwithether. The ether extract
was washed with brine, dried over anhydrous sodium sulfate,
filteredand evaporatedto dryness.â€˜HNMR(CDC13)1.22(d,3H),
0.68â€”2.5(m,29H), 5,4 (m,2H) 11.1 (S,1H). MS, m/e 282 (m@; 8%);
265 (m@-H2O; 23%), 222 (m@-60; 100%). Anal. calcd. for
C,8HMO2(286.45);C, 76.54;H, 12.13;found:C, 76.16;H, 11.83.
The configurationof JQis trans becausethe synthesisstartedwith
the trans bromoderivative and none of the subsequent reactions
alter stereochemistry.

1-fâ€•C]3-Methylheptadec-trans-7-enoicAcid (jjJ. A mixture of 8
(200mg,0.73mmol)and magnesiummetal (16.9mg)in5 mlethyl
ether (freshlydistilled from CaH2)was heated at reflux under
argon for 90 mm and then transferredto a radiolabelingreaction
funnel which had been flushed with helium. Carbon-il labeling of
the finalproductwasachievedusingâ€˜â€˜CO2,as previouslyreported
(31,32). Typically, the specific activity of the final product was
between 100 and 200 mCi/mmole as estimated from the specific
activity of â€˜â€˜CO2.The decay-corrected radiochemical yield was
30%â€”40%and the radiochemical purity of the final product ex
ceeded 98% by TLC.

r@ DISttIbUtIOnStudies
CD Fisherrats(175â€”225g) wereanesthetizedwithetherand

80â€”100@Ciradiolabeled compound jJ, were injected through the
femoralvein.The rats were killedby ether asphyxiationat 5, 15
and 30 mm postinjection. Samples of the blood, heart, lung and
liver were collected and radioactivity was measured with a well
type automaticgammacounter.All resultswere expressedas the
percentage injected dose per gram (mean Â±s.e.m., six animals per
group).

PET
Imageswereacquiredwitha PC-3MPETcamera(Scanditronix

AB, Uppsala,Sweden).This instrumentis well-describedin the
literature (33). The primaryimagingare an in-planeresolutionof

7.0 mm FWHM, axial resolution of 12 mm, 5 contiguous slices of
14 mm separation and a sensitivity of 22,000 cps/@Ci.

Twomongreldogs(â€”20kg)werefastedovernight,anesthetized
with sodium pentobarbital (2.9 mg/kg)and placed supine on a
plexiglas imaging cradle with the heart oriented so that the central
imaging plane transversed the mid left ventricle perpendicular to
its long axis. A transmission scan for attenuation correction was
recorded using a cylindrical annulus containing a solution of

@GaCl3.Compoundfl(4.69 mCi)wasinjectedthrougha femoral
vein and serial PET images were recorded every 20 sec for 9 mm
and then everyminute for a total imagingtime of 48 mm. Serial
1.0-ml blood samples were drawn from a contralateral femoral
vein catheter (every minute for the first 10 mm and at 5-mm
intervals thereafter) and whole blood radioactivity was measured
with a well-typeautomaticgammacounter.

All images were reconstructed using a conventional filtered
back projection algorithm to an in-plane resolution of 7 mm
FWHM. The projection data were corrected for nonuniformity of
detector response,deadtime,random coincidencesand scattered
radiation.Irregularregionsof interest(ROIs)weredrawnoverthe
left ventricular lateral wall, septum and left ventricular cavity.
Circular ROIs were placed over the lungs and dorsal paravertebral
muscles.

The PET camera was cross-calibratedwith a well scintillation
counter by comparingthe PET camera responsefrom a uniform
distribution of an â€˜8Fsolution in a 20-cm cylindrical phantom with
the response of the well counter to an aliquot of the same solution.

Statistical Malysis
The unpaired Student t-test was used to compare tissue con

centrations of t-7-BMHA with previously reported concentrations
of BMHA.Probabilityvaluesof lessthan 0.05were consideredto
be statistically significant. The blood clearance data were fit to a
bi-exponential function by nonlinear least squares.

RESULTS
Radiochemical Synthesis

Figure 2 summarizes the synthesis of the title compound.

Synthesis of the bromide derivatives was performed by
modification of the method of Hooz, which was used to
prepare alkyl chlorides (30). Briefly, trans-2-dodecen-1-ol 1
was brominated with triphenyl phosphine and carbon tet
rabromide in benzene to give the corresponding bromide@
in 75% yield. Compound@ was alkylated with diethylma
lonate followed by saponification and decarboxylation to
produce trans-4-tetradecenoic acid@ in 45% yield. Lithium
aluminum hydride reduction of@ gave the primary alcohol
4 which was converted to the corresponding bromide @,as
described above.

Alkylation of@ with diethylmethylmalonate and subse
quent saponification and decarboxylation gave 2-methyl
trans-6-hexadecenoic acid @.Reduction of 6 with lithium
aluminum hydride gave the primary alcohol 7.,which un
derwent bromination in the prescribed fashion to give the
corresponding primary bromide @.Compound@ was con
verted to the corresponding nitrile which was hydrolyzed to
yield 3-methyl-trans-7-heptadecenoic acid @.Carboxylation
of the Grignard reagent of@ with â€˜â€˜CO2yielded radiochem
ically pure (>98%) compound ii, with a specific activity of
100â€”200mCi/mmol. Structural identification of the title
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[1@@C1BMHAt[1-11C] t-7-BMHA5

mm15 mm30mm5mm15 mm30mmBlood

0.41Â±0.060.19 Â±0.020.29 Â±0.050.26 Â±0.050.18 Â±0.060.16 Â±0.01Heart
2.32Â±0.322.16 Â±0.682.94 Â±0.72.47 Â±0.492.09 Â±0.582.04 Â±0.62Lung
1.43 Â±0.100.74 Â±0.080.50 Â±0.120.43 Â±0.130.40 Â±0.110.29Â±0.04Uver
1.64 Â±0.231 .53Â±0.291 .62Â±0210.82 Â±0.240.68 Â±0.090.47 Â±0.04*Expressed

as percent injecteddose pergram.tF@
reference31.
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aration of t-7-BMHA.
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compound was confirmed by mass spectral analysis of the
unlabeled compound. Elemental analyses of all intermedi
ates were within 0.4% of the theoretical values.

Biodistribution in Rats
Table 1 summarizes the tissue biodistribution of BMHA

and t-7-BMHA in rats. The initial myocardial extraction of
both substances was similar. At 30 mm postinjection, myo
cardial concentration of BMHA was 2.96 Â±0.7 compared
with 2.04 Â±0.62 for t-7-BMHA. In the lung and liver,
concentrations of t-7-BMFIA were lower than BMHA. Fig
ures 3 and 4 illustrate the heart-to-tissue ratios for BMHA
and t-7-BMHA. At all three times, significantly higher
heart-to-liver ratios were observed with t-7-BMHA (p <
0.05) and higher heart-to-lung ratios were measured. The
greatest difference was observed at 5 mm postinjection.

PET
Figure 4 shows serial 1-mm images of [11C]-t-7-BMHA

accumulation in canine myocardium at one ventricular level
and Figure 5 illustrates a 3-mm image acquired between 8
and 11 mm postinjection at five ventricular levels. Figure 6
shows the time dependence of [11C]-t-7-BMHA concentra

tion in the blood pool, left ventricular lateral wall, septum,
lung and back muscle; the time dependence of the heart
to-lung radioactivity ratio is also illustrated. These data
indicate that [â€œC]-t-7-BMHAclears from the blood rapidly
and enters the myocardium to provide excellent quality
images. Canine myocardial t-7-BMHA radioactivity pla
teaued within 10 mm postinjection and remained at this
level for at least 48 mm. The value of the heart-to-lung ratio
at plateau exceeded 10:1 and the heart-to blood ratio was
greater than 20:1 (data not shown). Radioactivity in the
relaxed paravertebral muscles also showed a plateau pat
tern: muscle-to-blood ratio â€”2:1.Figure 7 illustrates that
the blood clearance of â€œC-t-7-BMHAradioactivity was well
described by a biexponential function (half-times = 1.46
and 14.7 mm). Similar results were obtained in the other
dog.

DISCUSSION

The exact mechanisms of cellular uptake and intracellu
lar transport of different fatty analogs acids remain unclear,
but several processes appear to affect extraction, retention

TABLE I
Biodistnbutionof BMHA and t-7-BMHA in Rats@(mean Â±s.e.m., n = 6)
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FIGURE 3. Heart-to-blood (A), heart-to
lung (B) and heart-to-liver (C) ratios for t-7-
BMHA (cross-hatched bars) and BMHA
(openbars)at 5, 15and30 mmpostinjection.
Each value is the mean Â±s.e.m. for six rats.
*p < 0.05.

fatty acids and â€˜5Cfatty acids containing a vinyl group
(38,39).

At the level of cellular extraction, fatty acid binding
proteins (FABPs) may play a major role. FABPs are low
molecular weight cytosolic proteins (14â€”15kD) that are
present in endothelium, intestinal epithelial cells, muscle
and other tissue. These proteins serve as a transport system
for medium- and long-chain fatty acids. In endothelial cells,
FABPs are responsible for the transport of fatty acids from
the vascular bed to various tissues where they are further
transported into cytosolic compartments by cell-specific
FABPs. Distinct differences in the structures and immuno
genicity of FABPs isolated from the heart and liver of
different species, including humans, have been reported
(40,41 ). Both proteins bind free fatty acids; 2 moles of oleic
or palmitic acid/mole of protein (42 ). The findings of recent
studies indicate that the capacity to oxidize fatty acids is
correlated with cellular concentration of FABPs, particu
larly in heart and skeletal muscle (43,44). Although little is
known about the differential affinity of these molecules for
branched-chain or unsaturated fatty acids, the differences
between heart and liver FABPs may explain the differences

and metabolism of fatty acids and their analogs. For a given
metabolic state, factors such as lipophilicity, chain length,
affinity for carriers and key enzymes (i.e., acylCoA syn
thase) determine rate of uptake and metabolism. Earlier
observations have demonstrated that the chain length of
straight-chain fatty acids is an important determinant of
myocardial extraction (34,35). In addition, mono-unsatura
tion significantly increases fatty acid extraction by the myo
cardium; the extraction of 16-iodo-9-hexadecenoic acid is
twice that of the saturated analog (36,37). In the course of
evaluating the effect of beta-dimethylation on myocardial
extraction, we verified that chain length is an important
factor in extraction. For example, myocardialextractionof
3-R,S-methylheptadecanoic acid is higher than that of hep
tadecanoic (HDA) but myocardial extraction of the beta
gem-dimethylated analog (DMHA) is lower (38). Further
more, when straight-chain fatty acids were compared with
beta-mono or beta-dimethylated analogs, a steady increase
in myocardial extraction was observed for â€˜8Cor longer

,0
5â€¢6

0
2 1-22

020-,

1-2mm 2-3

0
16-17

0
31-32

C
11-12

0
26-27 0-46-47

FIGURE 4. Sequential1-mmimagesof dogheartandthoracic
structuresacquiredafterintravenousinjectionof4.6 mCit-7-BMHA.
Thefirst two imagesshow blood-poolactivityin the lungsand left
ventricularcavity whk@hclearsafter 10-15 mm.V = ventral;D =
dorsal.

FiGURE 5. Dogheartsimagedby PETat five levelsacquiredfor
3 mmstarting 8 mmafter intravenous injectionof 4.6 mCit-7-BMHA.
Thearrowindicatespulmonaryactivity.V = ventral;D = dorsal.
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t-7-BMHA and other unsaturated analogs to evaluate myo
cardial disease remains to be tested.
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FIGURE 6. Time-activitycurves(nCVcc)forcaninemyocardium
(triangles),blood (closedcircles),lung(opencircles)and paraverte
bral muscles (plus sign) dervived from the PETdata. Open squares
represent the heart-to-lung ratio which plateaued after 15â€”20mm.

between heart-to-liver ratios observed for saturated com
pared to unsaturated BMHA in this study.

CONCLUSION

The results of this study establish that the introduction of
a trans double bond at the 7 position of BMI-IA results in a
radiopharmaceutical with improved heart-to-lung and
heart-to-liver ratios in normal rats and dogs. The utility of

FiGURE 7. Clearanceoft-7-BMHAfromthecirculation.Thedata
are normalized to the measurement at 1 mm postinjection. The solid
curve represents a fit of the data to a biexponentail function (halt
times = 1.4 and 14.6 mm, respectively).
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