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A RAPID GAS CHRU,MATOGRAPHIC METHOD FOR THE DETERMI- 
NATION OF CHLUROPHENOXYIS3BI_lTYRIC ACID IN PLASMA AND 
URINE 

A rapid gas chromatographic method is described for the determination of 
cbrorophenor_yisobu~~~ acid (the active metabofite of cloEbrate) in plasma and 
urine. The assay involves an extraction into toluene and back-extraction af the chloro- 
phenoxyisobutyric acid and the intern& standard (2-naphtha% acid) into the methyf- 
sting reagent (trimethyIaniIinium hydroxide). Concentrations of 1 ,ug/mZ in plasma 
ad urine CXII easily be measured; the precision of the method Is 3-3 + O.7oT for 
pIasma and 2.7 &- 0.4% for urine. There is no interference from endoge-erraus com- 
pounds or from drugs commonly prescribed together with ctofibrate. 

CfoGbrate, the ethyl ester of 2-(4chIorophenoxyj-2-methylpropianic acid, 
has been found effectivefy to Iower plasma cholesterol and trigtyceride Eevels in man’*. 
Although its eZe&veness is genera@ accepted as due to decreased lipoprotein pro- 
duction, its exact mode of action is stiH not clear’. Phzrmacokinetic datz~ on cloEbrate 
are still scisrce at presentfo-lS, and the refationship between the plasma concentration 
during chronic treatrr-ent and the hypalipidaemic effect of cIoEbrz.te has been neither 
est&lished nor rejected. 

Clofbrate is immediately End quantititively hydrolyzed in Gvo to p-chlaro- 
phenoxyisobutyric acid (CPIB). The methods currently avtilable for determining 
CPEB in biologic& Euids are often based an spectrophotametry’4*‘5 and apparently 
fack speci&ity. Gas chromatagrzphic (GCf methods recently described are tediatrs, 
since an additional thin-layer separation is invalved’6, or sever& extraction steps izre 
needed in order &equateIy to purify the sample for GCrr; the method of BerIin &a 
requires syrrthesis of an internal standard &karat is not availabfe from commercia! 
sources. 

We have recentfy described a GC method for the determination-, of CPIB in 
plasma and urineiS in which the parent compound, clof5bratee, was used as interRaE 
standard. This seemed to be justified, as zrncbanged ciofibrate itself was not detectable 



at any time in plasma. The following disadvantages, bowever, made the assay WI- 
suitable for appKcation to Ia~e numbers of sampIes for routine or research purposes: 
f: i &e internal staandard, clofibrate, could only be added after extraction, evaporation 
a~ld detivatizatiof; of the compound to be assayed (CPIE) and t&s did not represent 
a true internal standard; (2) cIofibrate is axz ester and Is difT%.~& to handle, being easily 
subject to bydrofysis during the assay procedure; (3) the cae%cient of variation was 
onfy 9.S0A, nainly because af (I) and (2) above> and (4) the assay was time-consum- 
ing (only aborrt 20 samples could be analysed in a \voikiag dayj. 

This paper describes a simple, rapid and seositive GC method for the deter- 
mination of CPIB in p!asma and ilrine; 2-nap&h& acid is used as &~temaf standard, 
and fiasb-heater methyladon is employed. 

2-Naphthoic acid (purrrm) was obtained from Fluka (Btrchs, Switzerfand); 
the internal standard soIution was prepared by d&sol&g 10 mg of 2-naphthoic acid 
in 5OQ mE of toluene. p- ChroFophenol;yisobut~~c a&d was a gift from Deztscke 
ICI (Plankstadt. G.F.R.). Trimetiylarrilinium hydra_tide (TM_A-OEJ was prepared 
according to Brcchmann-Hanssen and Oke”; 5.4 Al TM-A-OH in methanol was 
diluted with an equal vol.ume of water befor use. Ail solvents used were of reagent 
gzde. 

A Hewlett-Packard Modei 5750 gas chromataraph was used, equipped with 
a Same ioilization detector; the silanised &SS cduMn (6% x 4m~ I.D.1 was 

packed with 3 % of SE-30 or? 50-100 mesh Gas-CErom Q and was Gperated at f50”, 
with a carrier gas (nitrogen) fiow-,-zte of 25 mf[_min; the injection-port temperature, 
wss 290”. The detecmr was operated at 270” with a hydrogen ffow-rate of 20 rdfmin 
and an oxygeerr flow-rate of 208 mijmin. Under these conditions, the retention times 
were 1.5 min for CPIE and 2.5 min for the intercai stzodard. 

Venous blood (6 ml) from patients receiving clofibrate was drawn into hepa- 
rinized tubes, and the pfasma was separared by ceentrifqation. To 1.0 ml of PEassma 
in a I5mf glass tube were added 1 .O m! of 0.4 AJ hydrochEoric acid and 6 ml of toIirene 
cootaininp I20 pg of the internal standard ; the tube was '&en shaken for 5 tin and 
entrifuged for 3 min at 4060 g. _A 5-d portion of the or@nic phase was trarrsferred 
to a pointed ce~~triiu~i: tube, T_MA-OK (SO@) was added, and the mixture was ex- 
tracted on a vortex-mixer for 1 min. After briefcentrifugatior,, f pI ofthe aqueous layer 
m’as injected directly &to the gas chromatosaph. 

The detetisation of urinary CPIB was nrried ortt essentially as described 
for $3.sm2. For analysis of the g!ncuronide riletabolite of CPIB in urine, the srmpfe 
was &luted E:lO with C.2 ?dsodk~~~ acetate bnfTer ofpR 5.0, azd 4mt ofthe diluted 
sampfe were irxubated overnight v&h 2600 Fishmm units of a .@curooidiise-aryl- 
sulpbztase preparagon frGE” S Ke&.x pomarirr (Boebrlnger, Man&e& G.F_R.)_ 

When determining pfasma conceotrations of less than 1Qpg of CPU3 per ml, 
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the corxentration of lrrternal standard added VG.S reduced to one tenth of ‘&at originaf- 
Iy used. 

Standard graphs for the determination of CPU3 in plasma and urine were 
prepared by assaying a series of blank plasmas and urines7 to which known amounts 
of CPU3 bad been added, in the way described above. The ratio of the peak height 
for CPIB to that for the internal standard was calculated and plotted against the 
known concentration. 

RESULTS AXI) DISCL’SSIOEi 

Figs. I and 2 show ca!ibratio~ graphs for determining CPU3 in plasma and 
urine, tesmtivefy, over the concentration rwzge 10_2OO,~g/ml. A&X&I these con- 

PLASMA CPlS WWmf) 

Fig. I. C’&bc&ion graph for CPIB following extrsction from pfasm~ 

Fig_ 2. Cdibration graph for CPLB followhg e..frzction from urine. 
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cmlrztions cover the rznge to be expected wIieo cfofibrate is administeseci clironk21- 

iyf6 in Qe doses us.uafIy rcizommmkP, it night be desirable in the course of phar- 
rracokiinetic studies to mezsure concentrations as row as f pg/rinl. For this purposer 
tile anomt of intem~l standard zdded is c rrt down to CIL~ tenth (12 ,ugj and the ma- 

3 
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$ticaI procedure is applied without further modScation (see Fig. 3). AH standard 
graphs were rectilinear over the concentration ranges tested. 

A typicail chromatogmm is shaux in Fig. 4, from which it can be seen that no 
intetiering peaks are produced by co-extracted endogeenous compounds. The chro- 
mzto_mm CE) of 2 sampIe from a patient suffering from hyperlipoproteinaemia 
shows no additional peaks due to free fatty acids that have been encountered in one 
other method’O_ 

The coefficient of variatian was determined by assaying six sampIes at :iach 
of the concentrations 10, 20, 50, 100 and 200,&ml in both plasma and urine. The 
coef&ient GF variation was 3.3 7: for plasma and 2.7 y0 for urine, I.e., reproducibility 
was goad. 

The one extraction into toluene proved to be suf&ient to obtain good recovery; 
the recovery was 71 + 274 fn = 10) from plasma and 91 f 2% (n = 10) from urine. 

The specificity of the method was assessed by assayirrg p!asma and urine sam- 
ples from patients taking other drugs. Butyylbiguanide, digoxin, ethacrinic acid, 
furosemide, giibenclamide, o-methyldopa, oxifedrine, reseqsine and spironolactone 
were tested and did not interfere with the assay wheir administered in normai thera- 
peutic doses. 

With the method presented here, pfasma and urine samples from patients re- 
ceiving clofibrate can be assayed rapidly and with good accuracy. Twenty samples 
can easily be analysed in 2 h. 
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