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SUMMARY 

An isocratic high-performance liquid chromatographic system for the quanfi- 
tation of AMP, ADP and ATP is presented. The separations were achieved at room 
temperature by reversed-phase chromatography (Supelcosil LC-18). The standard 
solvent was 220 m&1 potassium phosphate, pH 6.9, 1 y0 (v/v) methanol and 0.3 mlCf 
tetrabutylammonium hydrogen sulphate. A selective retention of the adenine nucleo- 
tides as a group relative to the mono-, di- and triphosphates of guanosine, uridine and 
cytidine was observed under these experimental conditions. The adopted procedure 
was applied to the separation of adenine nucleotides in biological extracts, i.e., 
human myocard. The adenine nucleotides in an extract of myocard were quantitated 
in less than 20 min- Only 5-10 mg (wet weight) of myocard were needed in order to 
determine the energy charge of a myocardial sample. Also inosine was easily quanti- 
tated in this liquid chromatographic system. 

INTRODUCTION 

Recently, the morphological and biochemical changes of the myocard during 
&hernia and heart surgery have received considerable attention. Changes in the 
concentrations of the adenine nucleotides and creatine phosphate provide valuab!e 
information, reflecting the metabolic changes in the myocard under these con- 
ditionsr4_ The concentration of ATP in heart muscle probably declines earlier than 
detectable morphological changes? and ATP depletion in a specific cell compartment 
may be the primary trigger for the contractile failure’. 

Both ADP and ATP, as well as AMP, modulate the activities of many reg- 
ulatory enzymes5. Atkinson’ suggested the term ener_q charge in order to describe 
&lular ener,T metabolism as reflected by the concentration of these nucleotides in 
cells: 
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Only S-10 mg (wet weight) of myocard are needed in order to determine the 
ener,a charge of the myocard by this method. This means that biopsies obtained with 
a Tru-cut Traveno! needle (I.2 mm I.D.) provide ample myocard for analysis. This is 
of practical clinical significance in the current search for optimal myocardial protec- 
tion during heart surgery. 

The liquid chromatographic procedure compares favourably in sensitivity and 
convenience with aitemative methods for the quantitation of adenine nucleotides, 
e-g.. isotachophoresis’O~” and the luciferase as&‘. Isotachophoresis is more time- 
consuming, and the luciferase assay may be sensitive to other constituents in the assay 
misture’3*‘4_ 
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