
The aggregation curve due to collagen changed when ethylene glycol 
was added to plasma, and the time lag characteristic of this aggregant 
disappeared (Fig. 1). 

In Table I, the action of indolecarbohydrazides in platelet aggregation 
is represent.ed with reference to the aggregant adenosine diphosphate 
(2 X M), epinephrine M), and collagen (0.2 mg/ml). Plate- 
let-rich plasma was incubated with the compounds for 90 sec a t  37". In- 
hibition of aggregation a t  5 X M of the compounds is significant 
(Table I). 

When the incubations were carried out for 5 min a t  37", obvious dif- 
ferences were observed in the antiaggregant action of the tested com- 
pounds with adenosine diphosphate as the aggregant. Under these con- 
ditions, all of the compounds presented a higher capacit.y of aggregation 
inhibition. Compound IV a t  5 X lop6 M totally inhibited aggregation; 
i.e., approximately 2 mg of the compound can produce complete platelet 
aggregation inhibition in humans. 
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Abstract 0 . A  sensitive, quantitative, and specific high-performance 
liquid chromatographic method for mercaptopurine in plasma is de- 
scribed. The analysis, in which mercaptopurine and the internal standard, 
6-methylthio-2-hydroxypurine, are chromatographed as ion-pairs with 
heptane-sulfonic acid, employs a simple and rapid sample preparation 
based on deproteination using 60% trichloroacetic acid. Quantitation of 
plasma samples to 0.2 fig of mercaptopurine/ml is reported. The retention 
times of the major metabolites do not interfere. 

Keyphrases 0 Mercaptopurine-high-performance liquid chromato- 
graphic analysis in plasma 0 High-performance liquid chromatogra- 
phy--analysis, rnercaptopurine in plasma 0 Antineoplastic agents- 
mercaptopurine, high-performance liquid chromatographic analysis in 
plasma 

To investigate plasma mercaptopurine (I) levels for 
pharmacokinetic studies, a sensitive and accurate assay 
was needed that would distinguish I from its metabolites. 
Several methods have been reported for I in biological 
fluids, but each has some disadvantages in specificity and 
sensitivity (1-3). 

Recently, a GLC method was described that separates 
I from its metabolites (4). However, to achieve a sensitivity 

of 0.5 pg/ml, I must be extracted from a biological sample 
and then methylated to achieve a sample suitable for assay. 
The use of cation-exchange high-performance liquid 
chromatography (HPLC) for the detection, but not the 
quantification, of I in biological samples was reported (5, 
6). The described method is specific and convenient and 
has sufficient sensitivity to measure accurately concen- 
trations of percaptopurine normally encountered a t  
therapeutic levels. 

EXPERIMENTAL 

Reagents-All compounds used in the assay were used as received. 

SH 

I 

H H 
I1 I11 
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Table I-Statistics of Calibration Curve and  Reproducibility 

Mean PHR“/  
Concentration, Micrograms 

- pg/ml of I SD C V ,  96 
0.2 1.355 0.065 4.8 
0.5 1.375 0.045 3.3 
0.75 1.386 0.021 1.5 
1.0 1.380 0.013 0.96 

a PHR = peak height ratio of I to 11. Each value represents the average of five 
determinations. 

The solvents employed were reagent grade and were used without further 
purification. 

Instrumentation-The liquid chromatograph’ was equipped with 
a double-beam UV detector and a wavelength kit for monitoring a t  313 
nm. The stationary phase was a 300 X 4-mm prepacked stainless steel 
column containing a monomolecular layer of octadecyltrichlorosilane 
(CIS) chemically bonded to a high efficiency porous silica surface2. 

The mobile phase was a paired-ion solution containing 0.005 M 1- 
heptanesulfonic acid sodium salt3, 1% acetic acid, and 10% methanol in 
distilled water. It was filtered4 and then deaerated prior to use by the brief 
application of a vacuum. The temperature was ambient, and the solvent 
flow rate was 1.0 ml/min. The amount of sample injected was 10 p1 for 
concentrations of I in the 0.2-1.0-pg/ml range. The detector was set a t  
a sensitivity of 0.005 absorbance unit full scale, and the chart speed was 
30.5 cm (12 in.)/hr. 

Preparation of Standard Solutions-Mer~aptopurine~, 10.0 mg, 
was weighed accurately into a 100-ml volumetric flask and dissolved by 
adding 5 ml of distilled water and 200 p1 of 1.0 N NaOH and then diluted 
to volume with Sorensen buffer (7). The final concentration was 100 
pglml. 

The blank was prepared as the standard hut without I. 
The internal standard, 6-methylthio-2-hydroxypurine5 (II), 3.0 mg, 

was weighed accurately into a 100-ml volumetric flask and dissolved in 
and diluted to volume with methanol. The final concentration was 30 
pg/ml. 

Procedure-Concentrations of I ranging from 2.0 to 100 pg/ml were 
prepared by diluting the standard solution with the blank. T o  0.5 ml of 
plasma (heparinized) were added 50 pl of the appropriate dilution of I 
and 50 pl of the internal standard (11). The solution was mixedfi for 5 sec 
and then allowed to equilibrate for 10 min. The solution was then de- 
proteinized by the addition of 100 pl of 60% (w/v) trichloroacetic acid. 
After being mixedfi for 15 sec and standing for 2 min, the mixture was 
centrifuged a t  2500 rpm for 10 min. 

T o  200 pl of the clear supernate was added 10 p1 of a 50% (w/v) NaOH 
solution. After 5 sec of mixingfi, a 10-pl sample was used for analysis. The 
peak height ratio of I to I1 was plotted on the ordinate and the amount 
of I added was plotted on the abscissa to obtain the standard curve; this 
curve proved to be linear over the range evaluated. The reproducibility 
and accuracy of the assay method are given in Table I. 

RESULTS AND DISCUSSION 

Under the chromatographic conditions described, the retention vol- 
umes of I and I1 were 4.6 and 8.4 ml, respectively. Figure 1A shows the 
chromatogram of rat plasma as a control. Figure 1B shows the chro- 

Model ALClGPC 244 equipped with a model U6K injector and a model 52110 

pBondapak CIS, Waters Associates, Milford, Mass. 
Eastman Kodak Co., Rochester, N.Y. 
Filter apparatus, 47 mm (5.0-pm pore size), Millipore Corp., Bedford, Mass. 
Sigma, St. Louis, Mo. 
Vortex-Genie, Scientific Industries, Springfield, Mass. 

dual-pen 10-mv Houston recorder, Waters Associates, Milford, Mass. 

A 
0.005 
AUFS 

B C 
0.005 0.005 
AUFS AUFS 

0 5 ;  

D 
0.02 
AUFS 

Figure 1-A: Chromatogram o/ control plasma. B: Chromatogram of 
plasma containing 0.2 pg of I /ml  and II .  C: Chromatogram of plasma 
containing 1 .O fig of Ilml and I I .  D: Chromatogram of I in the  presence 
o/6-thiouric acid (ZII). 

matogram of plasma containing 0.2 pg of I/ml together with 1.5 pg of II/ 
ml. The chromatogram of 1.0 pg of I/ml in plasma is given in Fig. 1C. 

The two major metabolites of I that  could interfere in the assay are 
6-thiouric acid (111) and 6-methylmercaptopurine. Figure ID shows that, 
although 6-thiouric acid comes off before I, it does not interfere. 6- 
Methylmercaptopurine comes off a t  a much later time than 11. 

The data in Table I show a zero coefficient of variation a t  1.13 pg/ml 
when extrapolated by linear regression. The coefficient of variation of 
the linear regression is -0.985, indicating that the coefficient of variation 
of the assay is linear with respect to concentration and approaching zero 
a t  this point. The sensitivity and reproducibility of this method are better 
than those previously reported for the determination of I in plasma (1, 
2). The lower range of the plasma concentration curve represents over 
a twofold improvement from that reported using a GLC method (4). The 
procedure described is currently being employed to obtain concentra- 
tion-time data for 1 in animal species. 
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