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Prazosin hydrochloride (Minipress R, Pfizer) is a new, effective antihyperten- 
sive agent that is currently being studied in patients with congestive heart fail- 
ure for preload and af&erload reduction. Previous assays of prazosin Cl-41 in- 
volve spectrofluorometry after extraction of the alkaline sample wilth ethyl 
acetate and then back extraction with hydrochloric acid [4] _ This technique is 
lengthy and requires 34 ml of plasma. Most recently Twomey and Hobbs [5] 
have reported a high-performance liquid chromatographic fluorescence detector 
method which also involves double extraction similar to that described above. 

r&Q 

PRAZOSIN 

A new method for the determination of prazosiu in human plasma, whole 
blood and urine is reported here. The m&hod is simple, rapid, sensitive, in- 
volves no extraction steps and requires only 0.2 ml of biological sample. 

EXPERIMENTAL 

Reagents 
Prazosin hydrochloride was supplied as prazosin s’mdard 7866-271-A from 

Pfizer (Groton, CT, U.S.A.). Carbamazepine (TegretolR) was obtained from 
Geigy Pharmaceuticals, Division of Ciba-Geigy (ArdJey, NY, U.S.A.). All other 
reagents weti from Fischer Scientific (Fair Lawn, NJ, U.S.A.) and certified 
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IIPLC grade, The mobile phase was a solution of 43% methanol witk 0.6 ml gla- 
cial acetic acid, pII 5.0, wkick was filtered tkrougk a Milkpore filter and de- 
gassed prior to use. Stock solutions cf prazosin were prepared by dissolving the 
drug in methanol and diluting with distilled water. 

Chrvmatogmphfc system 
A Perkin-Elmer (PE) Series 2 liquid ckromatograpk equipped with a rotary 

valve injector, a PE fluorescence spectropkotometer (Model 204A), a PE fixed- 
wavelengtk (254 nm) UV detector (Model 250) and a Linear Model 300 Series 
dual-pen recorder was used with a yBondapak Cl8 reversed-phase column 
(30 cm X 3.9 mm ID, lo-pm particle size) from ‘Waters Assoc. (MiIford, MA, 
U.S.A.). The fluorescence detector was operated at an excitation wavelength of 
340 nm and an emission wavelength of 384 nm. Due to the narrow bandwidth 
of the fliuorometer, only prazosin and metabolite concentrations are detectable 
under tke conditions described and as suck the internal standard, carbamaze- 
pine, is measured using UV detection. 

Procedures 
AU samples (O-2 ml biological fluid) were deproteinated by adding O-4 ml of 

acetonitrile which contained the internal standard (IS) carbamazepine (2.55 c(g/ 
ml). After vortexing for 1 min and centrifuging for 10 min at I500 g in an 
IEC HWS centrifuge, the supematant was transferred to a clean test tube and 
evaporated to 0.1 ml with nitrogen. A 40-60-~1 sample is then injected onto 
the col~umn 

Tke assay limitation for prazosin is 0.1 ng/ml in plasma, urine and whole 
blood. In actual pharmacokinetic studies only concentrations as low as 1 ng/ml 
were observed in 12-k samples following 5mg doses. Calibration graphs were 
constructed from spiked plasma and urine samples using the sample procedure 
described above. Prazosi? wss added to prove a standard curve concentration 
range of 2-76 ng/ml in actual studies, although calibration curves were shown 
to be linear horn l-164 ng/ml. The peak height ratios (prazosin:IS) were 
plotted versus drug concentration in ng/ml, and the calibration graph was used 
for tke calculation of the plasma, whole blood or -urine concentrations in 
human subjects. All calibration graphs were linear over the concentration 
ranges measured and a mean correlation coefficient for eleven calibration 

curves was 0.993 ? 0.004, with a coefficient of variation of 0.39% 
An acetonitrile precipitation method was used to determine the extent of 

prazosin recovery from plasma proteins.Threesetsofsix samples(setsdesig- 
nated A through C in Table I), with each set consisting of two samples contain- 
ing 0.2 ml water (Water 1 and 2), and four samples containing 0.2 ml plasma 
(Plasma 14), were prepared at three different concentrations (x7,54,118 ng/ 
ml)_ The absolute peak height of prazosin in water and plasma was compared 
after injecting identical volumes (50 ~1) of supernatant obtained by tke proce- 
dure described above. 

Tke withinclay precision of this method was assessed by conductingrepli- 

cate anaIyses (TC = 19) of the same spiked plasma samples. Pour different con- 
centrations were used. 
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TABLE E 

RECOVERY OF PRAZOSIN FROM PLASMA PROTEINS 

Set Concentration Sample Prazxxin peak Carbamazepine 
(ng/~) height (cm) peak height (cm) 

A 17.0 Water-l 3.7 10.5 
water-2 3.7 10.45 
Plasma-l 3.9 10.8 
Plasma-2 3.9 10.65 
Plasma-3 3.6 10.5 
Plasma-4 3-7 11.2 

Peak height 
ratio 

0.35 
0.35 
0.36 
0.36 
0.34 
0.33 

B 54.0 Water-l 11.0 10.9 LO1 
Water-2 10.9 10.3 1.06 
Plasma-l 10.6 10.8 0.98 
Pksma-2 10.9 10.8 1.01 
Plasma-3 11.0 10.8 1.01 
Plasma-4 10.8 10.2 1.06 

C 118 Water-l 24.0 10.9 2.20 
Water-2 24.0 9.7 2.47 
Plasma-l 24.8 10.6 2.32 
PkLsrna-2 23.8 10.1 2.36 
Plasma-3 23.6 10.8 2,18 
Plasma-4 25.0 10.6 2.36 

RESULTS AND DISCUSSION 

Representative chromatograms of spiked plasma and plasma from a human 
volunteer are shown in Fig. 1. Control samples of plasma, urine and whole 
blood show no interfering peaks. The use of the narrow bandwidth PE spectro- 
fluorometer allows prazosin to be detected in biological fluids without interfer- 
ing peaks even though no extractions are involved. However, the use of the 
narrow bandwidth required the IS to be determined independently using a UV 
detector- Although the above method requires two detectors there is an ad- 
vantage in this arrangement as relaeively high concentrations of IS to drug may 
be used and compensted for by the different sensitivity settings on the indi- 
vidual detectors, Under the above condiGons the retention time for prazosiu 
is 7 min and 10 min for the I!% 

The results of the acetonitrile precipitation method (Table 1) show that vir- 
tually ah of the compound is removed from protein, that is, no difference is 
noted between water and plasma samples. The withinclay precision (Table II) 
was assessed by conducting rep&&e analyses. The coefficient of variation 
(C.V.) for the four different concentrations ranged from 0.82 to 8.5%. Frozen 
plasma samples at various concentrations were found to be stable through the 
folur weeks tested. Although the data suggest that the day-today reproducibil- 
ity of this method is acceptable for analytical measurement, when patient 
plasma samples were being analyzed two known concentrations were inchrded 
with the standard curve to insure the day-today reproducibility. 

The method described here has been utihzed in pharmacokinetic studies of 
prazosin in nine congesse heart failure patients and in five normal vohmteers, 
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F-i_ 1. (Left) dual-pen recording of chromatograms for blank plasma and plasma spiked with 
prazsin. In the dual-pen chromatogran~ the W response is shifted to the left of the &IO- 
rescent response, such that the solid line on the W tracing correspnck to the inject symbol 
on the fluorescent response. Symbols (retention times in parentheses): A, inject; P, prazosin 
(? min); IS, internal standard, (10 min). (Right) dual-pen recordkxg of chromatograms for 
b’%mk p&ma and plasma sample from a normal subject. Samples obtained 2 h after a 5-mg 
oral dose of prazosin. Flow-rate, 2 ml/min; UV detector sensitivity, 1.0 a.u.fs.; input, 
20 mV; fluorescent detector sensitivity, 10 ; PM gain, 4 ; input, 20 mV. 

Fig. 2. Representative plasma concentration-time curve for prazosin after oral admiuistra- 
tion of 5 mg to a congestive heart failure patient. 

TABJX II 

PRECESION OF PLASMA PRAZOSIN ASSAY 

n=lO. 

Mean + S-D. c-v_ 
(nS/=Q (%I 

6.5 r 0.09 1.35 
13.0 = 0.27 1.85 
19.5 r 1.67 S-50 
46.0 = 0.37 0.82 

aU of whoin rec&ed a 5-mg oral dose of prazosin hydrochloride (Fig. 2). When 
the plasma and blood samples from the subjects were analyzed for pmzosin, 
two timedependent chromatograph peaks were noted. To date the identities of 
these peaks have not been determined as uo authentic sampks of pramsin 
metabolites are available, The isolation and identification of these peaks are 
culTerItly being carried out in our laboratory. 

CXBNCLUSION 

Tk technique described here should be usefui in future pharmacokinetic 
studies with prazosin, as the method is sensitive, simple, rapid and requires the 
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