
DEPARTMENTS

Lettersto theEditor

Measurement of Myocardial Fatty Acid Metabolism
by Iodine-123 Heptodecanoic Acid Kinetics

TO ThE EDITOR: In their article â€œMeasurement of Myo

cardial Fatty Acid Metabolism: Kinetics of Iodine-123 Hep
tadecanoic Acid in Normal Dog Hearts,â€•published in J Nucl
Med 1986;28:1449â€”1455)SchÃ¶net al.aim at charac
terizing the kinetics of omega-'23I heptadecanoic acid (IHA)
in normal dog myocardium and at relating these kinetics
directly to the myocardial oxygen consumption as an index
of myocardial oxidative metabolism under different levels of
cardiac workload. The paper shows that the kinetics of 1231
following the bolus injection of IHA into the coronary artery
of open chest dog hearts are different from those of carbon
11 (â€˜â€˜C)following injection of the physiologic palmitic acid
labeled with â€˜â€˜C,as published elsewhere (I). This result is
expected and agrees with many observations; it may, however,
not be used as an argument against measuring myocardial
metabolism with IHA.

Indeed, it has been repeatedly emphasized that it is neces
sary to correct the gross 1231counts that are obtained after
IHA injection from the myocardial region of interest by
external measurements, for the contribution from the labeled
watersoluble catabolites, i.e., mainly inorganic 1231(2,4). Also
in the studies by SchÃ¶net al. the catabolically produced 323!
enters the relatively large iodine space in the myocardium and
is not as readily removed from the myocardium as is CO2 that
is bound to erythrocytes directly after it enters the capillary
bed. The larger the myocardial mass, the lower the heart rate,
the more extensive the microcirculationand the surfacearea
permeability product for iodine exchange into tissue. On the
other hand, the transit of water soluble 123Jfrom the mito
chondria to the blood circulation in the myocardiumis rela
tively rapid; its value was measured @â€”2mm, and it was less
than 1 minute for CO2 (5). Comparable data were obtained
in mice (6, 7); because ofprinciple similarities in histology and
function in mammalian myocardium, this transit time should
be similar in different mammals (7).

Throughout their work SchÃ¶net al. fail to consider the
difference between the kinetics of IHA and of water soluble
1231; in fact, this lack of consideration was the reason for

previous failures of measuring myocardial lipid metabolism
from gross counts of 1231after i.v. injection of omega-'23I-
hexadecanoic acid that in general behaves similarly to IHA
(8). For solving this problem, the dual tracer analysis was
introduced in order to subtract from the gross 1231counts the
signals that originate in the decay of water soluble 1231in the
myocardium (4). After proper separation of the kinetics of
water soluble 3231from the gross counts of 1231,the resulting
time-activity curve relates to IHA and its lipid conjugates(S);
also in man the corrected IHA curve is practically the same
as that obtained with I'â€˜Cjpalmiticacid (9) and both respond
comparably to metabolic interventions (10,11.12).

Thus, the measurementsby SchÃ¶net al. do not permit any
conclusion relating to the turnover of myocardial lipids, so
that the claim of the authors that IHA cannot be used for
measuring myocardial metabolism from the half-time or clear
ance rates of tracer is in no way supported by their data.
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REPLY: In response to the letter of Dr. Feinendegen regard

ing our article, it is well appreciated that the gross iodine-l23
(123!) counts ofan externally recorded time-activity curve have

to becorrectedfor the contribution offree 1231,however,only
for intravenous administration of E'23llheptadecanoic acid
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(IHA). The references Dr. Feinendegen quotes in this respect
(Ref. 2â€”4)deal with intravenous injection of IHA. In our
experiments, however, the intracoronary bolus injection tech
nique ofIHA was used. This approach, validated in numerous
studies (1â€”7)for the investigation of tracer kinetics of the
heart, minimizes the effects of tracer recirculation on the
primary myocardial time-activity curve and permits visual
and quantitative analysis of the intrinsic turnover of tracer
substances in myocardium. Similar to all the above cited
studies using intracoronary injections, in our experiments the
arterial concentrationof radioactivity after injection wasneg
ligible; I mm after intracoronary bolus injection of IHA it
measured l0@ of peak activity with a further exponential
decrease. Hence, there was no need to consider the â€˜difference
between the kinetics of IHA and of water soluble I23I@as
pointed out by Dr. Feinendegen.

There is no inverse relationship between myocardial mass
and heart rate (8) or heart rate and microcirculation (9). In
fact, in a normal heart myocardial blood flow increases with
an increase in heart rate (9). As the surface area-permeability
product is dependent on flow (10), it does not increase with
reduced heart rate.

The metabolic fate offree fatty acids (FFA) in myocardium
is oxidation. In other words, measurement of myocardial FFA
metabolism means primarily measurement of FFA oxidation.
It was previously demonstrated that following intracoronary
injection ofcarbon-l 1 (â€˜â€˜C)palmitic acid (CPA), the myocar
dial clearance rate of the early phase of the â€˜â€˜Ctime-activity
curve was closely related to myocardial oxygen consumption
(MVO2) and â€˜â€˜CO2production as the end product of CPA
oxidation (4). Since this relationship to MVO2 could not be
detected in our IHA experiments under similar experimental
conditions, it is justified to conclude that the half-time of the
early phase of the IHA time-activity curve does not provide
quantitative information about IHA oxidation as catabolically
produced 1231is released from myocardium with an increase
over time. The actual clearance rate of the early phase is the
rate ofmyocardial 1231release, which according to our findings
could be identified as release of IHA and free 123!Since this
rate is not inversely related to myocardial oxidative metabo
lism, how could it be a measure of myocardial FFA metabo
lism?

It is not correct to conclude from similar myocardial time
activity curves to similar tracer kinetics, as shown in our
experiments with IHA and CPA. Furthermore, interventions
with respect to altered MVO2 have not been performed for
both tracers by other investigators yet. It may be pointed out,
that Ref. 12 in Dr. Feinendegen's letter does not deal with
metabolic interventions of IHA at all. In fact, these authors
state that omega-halogenated fatty acids â€˜stilllack information
on their tissue kinetics in relation to FFA metabolism' (11).

Our results indicate that the 1231clearance rate during the
early phase does not provide any quantitative information
about myocardial IHA oxidation. However, it was pointed
out in our conclusion, that the ratio between the size of the
early and late phase might give qualitative information about
regional myocardial IHA metabolism.
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Measurement of Myocardial Fatty Acid Metabolism
by Iodine-123 Heptadecanoic Acid Kinetics

TO ThE EDITOR: Recently SchÃ¶n et al. (1) reported the

limitations of the use of iodine-123 heptadecanoic acid (IHA)
kinetics as a probe for myocardial fatty acid metabolism.
Based on their experiments in dogs they concluded that IHA
kinetics do not correlate quantitatively with beta-oxidation;
however they qualitatively correlate changes of myocardial
fatty acid metabolism with the component ratioâ€”theratio of
the size of the early and late phase of IHA turnover, but not
with their phase half-lives. Although I am pleased that this
experimental study (1) confirm the conclusions that we have
drawn of the clinical usefulness of assessing component ratio
from a clinical IHA-study under resting conditions in 60
humans with different cardiac diseases (2), a further comment
on the conclusions of SchÃ¶net al. (1) seems indicated.

In their final statement the authors express the opinion that
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