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INTRODUCT 10M

The significance of the use of radioiodinated fatty acid unalogues such as 15-(p- i adophenyl)pentade-
canofc scid (IPPA), 15-(p-iodophenyl)-3-R,5-methylpentadecanoic acid (BMIPP), and 15-(p-iodophenyt)-3-
dimethyipentadecanoic acid (DNIPP) for the evaluntion of regional myocardial fatty mcid uptake is well docu-
mented. An understanding of the relative incorporation of these fatty scid analogues into various fatty acid
pools is important to corre(ste fatty scid uptake and release with flux through the various metabolic
pathways. While the free fatty scid (FFA) pool is immediately aveilable for oxidation to meet energy
demands for contraction under normoxic conditions, the FFA are also stored as triglycerides (1G) for
oxidation at & {ater period.

Although the incorporstion of IPPA, BMIPP, and DMIPP into the major phospholipid classes has not been
previously investigsted, demonstration of the incorporstion of IPPA and BMIPP into phospholipids would be
important as further evidence that these "modified" fatty acids are, st least qualitatively, metabolized
through the usual metabolic pathueys. The goals of the present studies were thus to develop the necessary

HPLC technigques and evaluate the incorporation of IPPA, BMIPP, and DMIPP into complex endogenous lipids in
dual (sbel studies.

MATERIALS AND METHCQDS

Hearts were removed from female Fischer rats and quickly mounted by insertion of a biunt 18-gauge needle
in the aortic root. Lines were inserted in the pulmonic artery and the left suricle for antegrade perfusion.
Afterload was provided by a 1 m buffer colum. The hearts were perfused st 8-10 ml/min in the usual manner !
with Krebs-Henseleit buffer at 37°C which contained albumin and lactate. A mixture of [l-125)BMIPP and
[1-13111PPA or ([1-125)DMIPP and (1-131J1PPA in a small volume (100-°30 microliter) of 6% delipidated BSA 3
was quickly injected into a port, Blood gases (0, 450-600 mm; co, 45-50 mm), perfusate pH (7.34-7.42) and
the rate of contraction (180-210/min) were moniiored throughout™ the studies and were within the normal |
ranges. After 15 min, the hearts were quickly dicmounted, cooled and homogenized. Lipids were extracted by
an acidified Folch-Technique, dried and frozen until analysis by HPLC,

For analysis the lipids were disssoived in 2 ml of chioroform/methanol 2:1 and filtered through a 0.45

K filter, .
For HPLC analysis 8 Beckman system with dual pumps attached to a PC were used. The tunable Uv-detector gs
and the gradient was controlled by a 406 interface. The chromatograms were analyzed by the software provided
by Beckman, The endogencus phospholipids (PL) were detected by UV at 203 rm and mon-polar Lipids (NPL) at #1
27 rm, All lipid standards were obtained from Sigma Chemical Co. or Supeico, Inc. and were of 98-59%
purity. ALl solvents were HPLC grade. The system was calibrated (pesk area versus amount) with muitiple
injections of each standard with various arounts .

The initial system for separation of the phospholipids and the gradient program is shown in Fig 1. (2)
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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any agency
thereof, nor any of their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or use-
fulness of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to any spe-
cific commercial product, process, or service by trade name, trademark, manufac-
turer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof.
The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.
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The Si0. column allowed separation of the principal phospholipids and the radiocactive peaks which were
observed (Figure 3) corresponded well to the mass detection of endogenous phospholipids. The early neutral
lipid peak from these studies wes concentrated and then further analyzed using a C-18 reversed phase colum.
Using this system the neutral Lipid mixture was separeted into the various lipid fractions, Due to the high
complexity of the endogenous ruuiral lipids only regions of the retention times of the major classes match
with the radicactivity in the fractions. For example, the difference in retention time of di-pentadecanoin
and di-palinitin, which are diiferent in only one CH, fregment in the fatty acid, was about 3 min. On the
other hand, the time resolution of the 1 min. fractions was too low to match with peaks which had a FWkM
of about 0.3 min. The results from these two systems are sumarized in Figure &4 and 5 expressed &s the
relative percent of the total radicsctivity. In the phospholipids there is only one major difference in
uptake of the various tracers, IPPA is mostly incorporated into the lecithin whereas the major phospho-
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Fig. 3 Typical HPLC-run for the analysis of phospholipids ts of the various lipid
fractions could be cal-
cuatted quantitatively.

. . Calibration was done by
multiple injections of each standard with various amounts. The measured peak ares was then plotted against
the amount. From the slope and intercept each unknown amount could be computed. Figure 6 summsrizes these
dgta. The data of five hearts, normalized tp the heart weight, are averaged. These data are \n agreement

with measurements of other groups, except for the aiglycerides and the cholesterol for which Christie (1)
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tify as well phospholipids as reutral Lli-
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P uptcke in neut 11pid3 tes and handled qualitatively like the
Fercont endogenous FFA. These fatty acid analogues
may therefore serve for imaging and gquan-
tification of myocardial metabolism in-vivo,
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Fig. 5 Uptake of FFa into neutral lipids
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Phospholipids (miccogram) Neuiral liplds (microgram
Cardiolipin: 2744 «/-83D Monog) ycsar icdes: 04 +/-42
Phostidylinos: 8012 «/-731 Pree {aily acidx 339 «/-0
Cephalini 24424 +/-919 Diglycerides: 3208 +/-5
Lysocephalin: 4006 +/-4]12 Cholesiarol: 440 +/-
Lecthire 19208 «/-600 Triglyosrides 2800 «/-6
Lysolecithin: 4088 ~/-804 Cholesierolesiern 144 +~/-3
Bpningomyelint 1592 «/~402 .
tolal:. 650464 «/-4618 total: 7235 «/~1412
4 4% of total heart waight 08% of iotal heart wa'ight

Fig. 6 Amounts of endogenous |ipids measured by calibreted peak areas
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