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E’rostaglandins play a major role in cardiovascular physiology [I] _ Arachidonic 
acid is the most abundant of the polyunsaturated fatty acids in platelet mem- 
branes and is transformed to biologically active intermediates by two different 
pathways [2,3]. Active compounds of the cyclooxygenase pathway are pros- 
taglanclin endoperoxides (PGG,, PGH*) and thromboxane A2 [4] _ Hydro- 
peroxy acids (HPETE), hydroxy acids (HETE) and Ieukotrienes are generated 
by the lipoxygenase pathway [5,6] _ Methods have been developed to monitor 
several of the stable metabolites of the labile compounds as an index of the 
enzyme activity in various tissue_ Methods of choice have been thin-layer 
chromatography (TLC), high-performance liquid chromatography, radio- 
immunoassay, gas chromatography (GC) and massspectrometry (MS) [7]. 
Recently, Vincent et al. [S] have suggested using ratios of thromboxane B, 
(TxBz); 12L-hydroxy-5,8,10-heptadecatrienoic acid (HHT); and 121-hydroxy- 
5,8,10,149icosatetraenoic acid (HETE), as an index of arachidonic acid metab- 
olism by platelets in health and disease. By-and-large, the method used to 
separate HETE from HHT involve methylation followed by TLC [7,9,10] _ In 
addition, separation achieved by tbi.s method may not be complete. In the 
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present paper we describe a simpie procedure in which total separation of the 
two hyciroxy acids could be achieved without derivatization. 

MATERIALS AND METHODS 

Blood for these studies was obtained from normal volunteer donors. The 
procedures used to obtain blood, mix the samples with t&odium citrate--citric 
acid-dextrose (CCD) buffer, (0.1 M citrate, 7 m&f citric acid, 0.14 M dextrose, 
pH 6.5), in a ratio of nine parts of blood to one part anticoagulant and isolate 
platelet rich plasma (PRP) by centrifugation at room temperature have been 
described in several publications [11-13]_ To obtain platelets free of plasma, 
PPR was centrifuged, 0.34 M-PRP EDTA (9:1), with EDTA as anticoagulant 
in a cold centrifuge for 20 min (860 g). Plasma was discarded and platelets resus- 
pended in Hanks’ balanced salt solution (HBSS) free of calcium and magnesium 
ions_ Each sample was mixed with equal volumes of CCD and the procedure 
was repeated twice to obtain washed platelets. Platelets thus prepared were sus- 
pended in normal HBSS and cell counts were made with a Coulter counter. 

[‘“Cl Arachidonic acid metabolism by intact platelets 
For measurement of arachidonic acid metabolism each reaction mixture 

containing 1.5. lo9 cells suspended in 1 ml of regular HBSS was stirred on an 
aggregometer for 5 min at 37°C with 1 pg of labelled arachidonic acid ([ 1-‘4C] - 
AA; New England Nuclear, Boston, MA, U.S_A_)_ At the end of the experiment 
1 ml of ethyl acetate was added to each reaction mixture and acidified with 
10 ~1 of 0.5 M citric acid. After thorough mixing the ethyl acetate layer was 
separated and the reaction mixture was once more extracted with an equal 
volume of ethyl acetate [14]_ Fractions of the organic phase were pooled, 
concentrated over nitrogen and saved for further analysis. 

Separation of thromboxane B2 and hydroxy acids 
Pooled concentrates were plated on a silica gel G plate. The solvent system 

used for the separation of TxBZ was diethyl ether-methanolacetic acid 
(135:3:3)_ Hydroxy acids (HETEJIHT) were separated by using a different 
solvent system consisting of petroleum ether (60-7O”C)--diethyl etheracetic 
acid (60:39:1). Radioactivity was monitored with a Berthold radiolabel scanner 
and quantitation was achieved by separation of the spots and counting for 
radioactivity in a Beckman LS3133T scintillation counter. For characteriza- 
tion of the compounds identified as peaks I and II, the extracts from the plate 
containing the hydroxy acids were concentrated, derivatized to methyl esters 
by using diazomethane. Methyl esters were silated by reacting with 25 PI of 
TRI-SJIJTBT (Pierce, Rockford, IL, U_S__4_) at 50°C for 10 min Derivatives 
of the hydroxy acids were subjected to electron impact MS using an LKB 9000 
mass spectrometer with a digital PDP-8e data processor. The GC separation of 
the hydroxy acids were achieved on a 3% OV-1 column with an initial tempera- 
ture of 180°C programmed for linear increase of 6”C/min. 

RE%K,TS AND DISCUSSION 
-\ 

Cl-“C] AA was transformed to TXBi and hydroxy acids using intact washed 
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Fig- I. Radiochromatogram showing the separation of the two hydroxy fatty acids generated 
by intact human platelets_ 
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Fig_ 2. Photograph of an X-ray film developed on a thin-Iayer plate. The two hydroxy fatty 
acids generated by intact blood pletelets are separated completely from one another. Aspirin 
treated placelets generated only X21-hydroxy 5,8,10,14-eicosatetraeraenoi~ acid (HEZTE). 

platelets as the source of cycio-oxygenase and lipoxygenase enzymes. The reac- 
tion mktures were extracted, concentrated, plated on a TLC plate without 

any derivatization step and the metabolites separated_ The solvent system 

selected for the separation of metabolites of arachidonic acid, separated the 
hydroxy acids completely from one another (Figs. 1 and 2). Retention times 
for the peaks I and II were 5.8 and 8.4 min, respectively. The mass spectrum 
of peak I showed ions of high ten&y at m/e 366,351,335,295,276, and 225 



179 

whereas the major fragments for peak II were at m/e 406, 391, 375, 295, 
229, 205, and 173. The fragmentation pattern matched the expected pattern 
for HHT and HETE, respectively. There was Iess than 1% cross contamination 
of these products in the individual peaks obtained by this technique. The 
method is very simple, needs no derivatization of the metabolites and gives 
complete separation of the two hydroxy acids. 
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