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Many non-steroidal 2-arylpropionate anti-inflammatory drugs such as ibuprofen and fenoprofen 

exist as R and S enantiomers but are administered to man as racaemic compounds. Metabolic 

chiral inversion in viva of the R to the pharmacologically active S enantiomer [l-2] is 

thought to proceed via formation of a co-enzyme A (CoA) thioester intermediate (31. The 

consequences of CoA thioester formation maybe far reaching, for example the formation of 

xenobiotic acyl-CoA intermediates has led to alterations in lipid metabolism [4] which may 

contribute towards the mechanism by which hypolipidaemic drugs produce their effect. In 

addition, stereospecific incorporation of R fenoprofen into rat hepatocyte and adipocyte 

triacylgly-cerols has been recently reported [5]. These hybrid lipids may provide long lived 

tissue residues of the 2-arylpropionic acids. Although the enzyme responsible for the 

formation of xenobiotic CoA esters has not been identified the hepatic microsomal form of long 

chain acyl-CoA synthetase (E.C. 6.2.1.3) appears to function totally in the synthesis of 

complex lipids and has been indirectly implicated in the formation of 3-phenoxybenzoic 

acid-CoA [6] and ciprofibroyl-CoA (71. In this study fenoprofen was used as a model compound 

to investigate the role of acyl-CoA svnthetase in the formation of fenoprofen CoA thioesters. 

MATERIALS & METHODS: The R and S enantiomers of fenoprofen obtained by resolution of racaemic 

fenoprofen were assayed for purity (R, 98.1% and S, 97.4%) as previously described 181. 

[l-14C] palmiti c acid (50 mCi/mmol) and Matrex Gel Red A were purchased from Amersham 

(Australia) Pty. Ltd. and Amicon Corporation respectively. All other chemicals were obtained 

from Sigma Chemical Co. Acyl-CoA synthetase solubilized from rat liver microsomes (hooded 

Wistar) using Triton X-100 (20%, w/v) was bound to Matrex Gel Red A and poured into a glass 

column (1 x 10 cm) according to the technique of Merrill et al [9]. Protein content and 

enzymic activity of the bound protein were determined as previously described [lo-111. 

A reaction mixture (12.5 ml) containing 0.1 M Tris-HCL, 10 mM ATP, 30 mM MgCl,, 0.1% Triton 
L 

X-100, 5 mM dithiothreitol, 2 mM CoASH and either R fenoprofen (1 mM) or RS fenoprofen (2 

was continuously recycled through the column at room temperature (1 ml/min) for 4 hours. 

Aliquots (100 ul) of the column effluent were removed at various times and mixed with 0.5 

of Doyles medium (isopropanol/heptane/sulphuric acid, 4O:lO:l). Ketoprofen (0.25 up) was 

added as an internal standard and the samples extracted with 1 ml heptane and frozen in a 

ice/acetone bath. The organic phase was analyzed for fenoprofen using an enantiospecific 

technique (81. The aqueous phase was stored for 1 week at -8O'C following addition of 

mM) 

ml 

dry 

HPLC 

dithiothreitol (final concentration 10 mM) and acidification of the the samples (0.4 ml, 12% 

HCL04). The amount of fenoprofen - CoA in the aqueous phase was determined by alkaline 

hydrolysis of the CoA thioester and subsequent HPLC analysis of the released fenoprofen. On 
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thawing, ketoprofe” (0.25 ug) was added and the samples alkalinized to pH 12 (IN,KOH) prior LO 

heating at 55’C for 60 minutes. When cool, samples were adjusted to “H 2, extracted with 

DoyZes medium and anaivzed for Eenoprofrn enantiomers as nreviously stated. 

RESULTS: The Matrex Gel Red A retained 10.4 - 12.5 mg protein/ml beads. The hound protein 

exhibited high acyl-CoA synthetnae activity towards 
14 

C-palmirate and X7% of the sllbstrate was 

converted to l4 C-palmitoyl CoA in 30 minutes. I” the presence of CoASH the concentration of R 

fenoprofe” in the medium declined bv 751 over the 4 hour ueriod. in contrast, “0 chanije was 

observed in the absence of &ASH (iip.1). Using conditions which aromote a!kaLine hydrotvsiq 

of CoA thioester bonds 782 of the R fenoprofen removed during recirculation wns recovered from 

the aqueous phase of the 4 hour sample. No free R fenoprofe” was detected hv HPLC in the 

aqueous phase prior to alkaline hydrolysis. In the oresence of XS fenoproten, R frnoprofen 

concentration selectively declined by 82X over the 4 hours however the concentration ot S 

fenoprofen was unchanged ffiq.2). 
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Figure 1. The effect of COASH on the free concentration of 
R fenoprofen in the incubation medium. 

DISCUSSION: The incorporation of fenoprofen into triacylglycetols is dependent on the initiai 

activation of fenoprofen to the corresponding acyl-Coenzyme A and the subsequent stepwise 

esterification with glycerol. The synthesis of hybrid lipids has been reported to be 

stereospecific for the R enantiomecs of fenoprofen 151 and ibuprofen 1121, thus implving 

enantiospecificity of R-2arylpropionylPCoA formation. Unlike previous stlrdies which have 

identified lipids containing xenobiotics this is to our knowledge the first demonstration oi 

fenoprofen-CoA thioester formation per se. In addition, the data provides evidence that 

activation of fenoprofen to the corresponding acvl coenzyme A is catalyzed hv mirrosomal long 

chain acyl-CoA synthetase (E.C.h.2.1.3) and that the enzyme is stereospecific for the R 

enantiomer. 
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Figure 2. The selective decrease in the concentration of the 
R enantiomer in the presence of S fenoprofen. 
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