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RAPID SIMPLIFIED ANALYSIS OF
PYRAZINAMIDE IN RAT PLASMA
BY HPLC

J. S. KAKA
Department of Clinical Pharmacy
College of Pharmacy
King Saud University
P.O. Box 2457
Riyadh 11451, Saudi Arabia

ABSTRACT

An HPLC method for gquantitative estimation of
pyrazinamide in rat plasma has been developed. The
procedure consists of precipitation of plasma proteins
with methanol containing S-fluorouracil as an internal
standard. The mixture was vortexed for 1 min. and
centrifuged at 4000 rpm for 10 min. Twenty-five
microliters of the supernatant was eluted on
u-Bondapack C column at 269 nm. The mobile phase
consisted of y% v/v acetonitrile in 5 mM potassium
phosphate buffer at pH 4. The flow-rate was set at 1 ml
per min. The retention times for 5-fluorouracil and
pyrazinamide were 4 and 9 min. respectively with a
detection 1limit of 0.5 ug/ml for pyrazinamide.

INTRODUCTION
The increase in acquired immunodeficiency syndrome
(AIDS) has made tuberculosis an increasing worldwide

problem(1,2). The effectiveness of modern chemotherapy
3793
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is also blunted by high incidence of primary drug
resistance, especially in developing countries(3-5).
Since 1952, pyrazinamide has been used in the treatment
of tuberculosis(6). Excessive doses led to hepatic
toxicity, which discontinued its use (7,8). Recently,

there has been renewed interest in pyrazinamide use

against Mycobacterium tuberculosis and Mycobacterium
leprae(9,10). In AIDS and tuberculosis, a combination
of drugs are to be used in conjunction with
pyrazinamide for an effective outcome(9,11). In
addition, pyrazinamide is to be used for at least six
months for successful treatment(11,12).

Limited numbers of HPLC analytical methods have
been reported for pyrazinamide in biological fluids.
Lacroix and Yamamotos’ methods require a fluorimetric
apparatus(13,14). The Acocelli et al. procedure
involves extraction, evaporation and at least 0.5 ml of
plasma for analysis(15). The method described by Woo et
al. requires extraction, a gradient programmable pump
and one of the effluents require 60% acetonitrile (16).
The procedure by Hammiche et al. is similar but
requires filtration and 5% acetonitrile as mobile
phase(17).

The purpose of the present report is to describe a
simple and sensitive HPLC technique for quantitative

determination of pyrazinamide in rat plasma.
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MATERIALS

Pyrazinamide was purchased from Wilson Labs.,
Bombay, India and 5-florouracil was obtained from H.
Roche, Basel, Switzerland. Acetonitrile, methanol and
di-potassium hydrogen phosphate were purchased from BDH

Chemicals Ltd., Poole, U.K.

METHODS

Stock Solutions:

Pyrazinamide solution was prepared by dissolving
10 mg in 10 ml of methanol. 5-~Fluorouracil (5 mg) was
dissolved in 100 ml of methanol. Potassium phosphate
buffer (5 mM) was prepared and adjusted to pH 4 with
phosphoric acid. All stock solutions were stored at
4%¢.
Chromatographic conditions:

The HPLC unit consisted of a Waters Assoc. Model
M-45 solvent delivery system, a Waters Assoc. Model 450
variable wavelength detector, a Waters Assoc. Model 46K
universal liquid chromatograph injector and BBC Goerz
Metrawatt SE120 recorder. The column used was a
stainless steel Waters Assoc. u-Bondapack C;g (30 cm x
8mm I.D., 10 um particle size) column. The mobile phase
was 5 mM potassium phosphate buffer-acetonitrile
mixture at pH 4, with a final acetonitrile concentra-

tion of 2% v/v. The flow-rate was set at 1 ml/min. The
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effluent was monitored at 269 nm with a detection scale
of 0.1 or higher as needed. All measurements were
performed at room temperature.

Sample Preparation:

To a 100 pul of plasma aliquot, 100 pl of methanol
containing 5-fluorouracil was added. The mixture was
vortexed for 1 min and centrifuged at 4000 rpm
for 10 min. Twenty-five microliters of supernatant was
injected onto the column.

Standard Calibration Curve:

Blank rat plasma aliquots were spiked with a
pyrazinamide standard solution to get concentrations
ranging from 2.0 to 40 ug/ml. 5-Fluorouracil in
methanol was used as an internal standard. Each point
was an average of four replicates.

Precision studies:

Rat plasma samples at concentrations 2, 20, and 40
ug/ml were analyzed on five separate days in order to
determine the between day-to-day coefficient of
variation. For elucidation of the within-day
variability, five specimens of the same sample were
analyzed on each 'day at the above mentioned
concentrations.

Animal study:
Pyrazinamide disposition was assessed in a pilot

study, where a single rat received pyrazinamide (25
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mg/kg) by iv administration via the tail vein. A
polyethylene cannula (1 mm 0.D.) was implanted in the
left femoral artery and exteriorized from the neck of
the animal with enough length for safe handling.
Approximately, 0.25 ml of blood was taken before and
10, 20, 30, 45 min. and 1, 2, 3, 4, 6, and 8 hour,
respectively after iv administration. Heparinized blood
was centrifuged, plasma separated, and aliquots were

kept at -20°C until analysis.

RESULTS AND DISCUSSION

Using the chromatographic procedure described, the
separation of pyrazinamide and 5-fluorouracil in rat
plasma is shown in Fig. 1. The retention times for
5-fluorouracil and pyrazinamide were 4 and 9 mnin.
respectively, with no interfering peaks from the plasma
in this region. There was a good separation between
5-fluorouracil and pyrazinamide. Each sample was
completely eluted in 10 min.

The calibration curve for pyrazinamide was linear
over the range investigated with a correlation
coefficient of 0.997. The limit of sensitivity was at
least 0.5 pg/ml which was defined as a measure of peak
height of 0.5 mm of pyrazinamide by the described
procedure. Similar limits of sensitivity were reported
by others authors. There 1is no extraction process in

this method, thus recovery studies were not needed.
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Figure 1. High-pressure chromatographs for a blank rat
plasma (A), standard sample (B) containing
5-fluorouracil (I) and pyrazinamide (II) and rat sample
(C) after 5 hours of pyrazinamide i.v. administration
containing 5-fluorouracil (I) and pyrazinamide (II).

The precision of pyrazinamide assay was assessed
by five replicate aliguots of rat plasma spiked with
pure pyrazinamide at concentrations 2, 20, and 40 ug/ml
respectively. The coefficient of variation for the
within-day assay was less than 5%. The coefficient of
variation for the day-to-day assay over a week at the
above mentioned concentrations were less than 6%.

The assay was applied to determine pyrazinamide

plasma concentrations obtained from a pilot
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Figure 2. Plot of plasma pyrazinamide concentration
after iv administration of pyrazinamide (25 mg/kg) to
rat.

pharmacokinetic rat study. Fig. 2. shows the plot
of pyrazinamide plasma concentrations following iv
administration.

The advantages of this assay over other earlier
published methods are that it involves no extraction
process, only 2% v/v acetonitrile mobile phase at 1.0
ml/min, and requires only 100 pl of rat plasma without
compromising the minimum detectable 1limits for

pyrazinamide.
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