United States Patent [
Malloy et al.

US005413917A
[11] Patent Number: 5,413,917
451 Date of Patent: May 9, 1995

[54] METHOD OF DETERMINING SOURCES OF
ACETYL-COA UNDER NONSTEADY-STATE
CONDITIONS

Craig R. Malloy; F. Mark H. Jeffrey;
A. Dean Sherry, all of Dallas, Tex.

Board of Regents, The University of
Texas System, Austin, Tex.

[75] Inventors:

[73] Assignee:

[21] Appl. No.: 555,270
[22] Filed: Jul. 18, 1990
[51] Tnt. CLS oo, C12Q 1/00; C12Q 1/02;

C12Q 1/04
435/35; 435/4;
435/14; 435/29; 435/30; 436/56; 436/57,

436/63; 436/173; 424/9.3; 424/9.35

[52] US.CL

[58] Field of Search ................... 435/4, 35, 14, 30, 29;
424/1.1, 9; 436/173, 56, 57, 63
[56] References Cited
PUBLICATIONS

Cerdan J. Biol. Chem. v. 265 n. 22 pp. 12916-12926
(1990).

Behr et al Magnetic Resonance in Medlcme 3 pp.
911-920 1986.

Williamson, J. R. and Krebs, H. A., Biochem. J. vol. 80,
“Acetoacetate as Fuel of Respiration in the Prefused
Rat Heart” pp. 540-547 (1961).

Williamson, J. R., Biochem. J. vol. 83, “Effects of Insu-
lin and Diet on the Metabolism of L(+)-Lactate and
Glucose by the Perfused Rat Heart” pp. 377-383 (1962).
Neely et al., Biochem. J. vol. 128, “The Effects of In-
creased Heart Work on the Tricarboxylate Cycle and
its Interactions with Glycolysis in the Perfused Rat
Heart”, pp. 147-159 (1972).

Mickle et al., Cardiovascular Research vol. 20, “Exoge-
nous Substrate Preference of the Post-Ischaemic Myo-
cardium” pp. 256-263 (1986).

Myears et al., American Physiological Society, “Sub-
strate Use in Ischemic and Reperfused Canine Myocar-
dium: Quantitative Considerations” pp. H107-H114
(1987).

Liedtke et al.,, Circulation Research vol. 62, No. 3,
“Changes in Substrate Metabolism and Effects of Ex-

cess Fatty Acids in Reperfused Myocardium” pp.
535-542 (Mar. 1988).
Wyns et al., Circulation Research vol. 65, No. 6, “Ef-
fects of Inhibition of Fatty Acid Oxidation on Myocar-
dial Kinetics of 11C-Labeled Palmitate” pp. 1787-1797
(Dec. 1989).
Keijo J. Peuhkurinen, J. Mol. Cell. Cardiol. vol. 16,
“Regulation of the Tricarboxylic Acid Cycle Pool Size
in Heart Muscle” pp. 487-495 (1984).
H. L. Kornberg, Essays in Biochem. vol. 2, “Anaple-
rotic Sequences and their Role in Metabolism” pp. 1-31
(1966).
Chatzidakis, C. and Otto, David A., LIPIDS, vol. 22,
No. 9, “Labeled Oxidation Products from [1-14C],
[U-14C] and {[16-14C] Palmitate in Hepatocytes and
Mitochondria” pp. 620-627 (1987).
Veerkamp et al., Biochemical Medicine and Metabolic
Biology vol. 35, “14CO; Production Is No Adequate
Measure of [14C] Fatty Acid Oxidation” pp. 248-259
(1986).
Lerch et al., Circulation vol. 64, No. 4, “Localization of
Viable, Ischemic Myocardium by Positron-emission
Tomography with !1C-Palmitate” pp. 689-699 (Oct.
1981). .

(List continued on next page.)

Primary Examiner—Michael G. Wityshyn
Assistant Examiner—Jane A. Williams
Attorney, Agent, or Firm—Arnold White & Durkee

[57] ABSTRACT

" The present invention relates to a method of measuring

the contribution of one or more exogenously adminis-
tered 13C-labeled substrates to acetyl-CoA. The mea-
surement can be made in a tissue or cell using 13C NMR

- without the constraint of metabolic or isotopic steady-

state. Furthermore, the method permits the determina-
tion even when spectral lines are broad due to Bginho-
mogeneity, thereby opening the way for substrate utili-
zation studies in vivo. The method does not require
many of the simplifying assumptions involved in 11C or'
14C methods, and, since a stable isotope, 13C, is used a
wide variety of compounds with complex labeling pat-
terns may be synthesized and studied.
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