Journal of Chromatography, 573 (1992) 146--149
Biomedical Applications
Llsevier Science Publishers B.V_, Amsterdam

CIROMBIO. 60%6

Short Communication

High-performance liquid chromatographic method for the
analysis of Oltipraz in human serum and urine

James L. Bennett, Judy McMillan and Nikolay V. Dimitrov*

Departments of Pharmacology and Toxicology and * Medicine, Michigan State University, East Lansing, M1 48824-1317 (US4

(First received February 5th, 1991; revised manuseript reecived August 6th, 1991)

ABSTRACT

A rapid, sensitive procedure for (he analysis of Ollipraz in serum and urine using high-performance liguid chromatography was
deveioped. The proposed method illustrates recovery of Oltipraz from biological fluids was greater than 80%. Detection and separation
ol Oltipraz required as little as 1 ml of serum or urine. Oltipraz was detectable when 2 ng or more of drug was presentin 1 ml of serum or

uring; the method is highly reproducible when S ng/ml or more Oltipraz is present in the biological fluid.

INTRODUCTION

Olitpraz, 4-methyl-5-(2-pyrazinyl)-1,2-di-
thiole-3-thione (Fig. 1), is a highly lipid-soluble
compound synthesized in 1977 by Rhone-Pou-
lenc Industries [1]. Oltipraz has significant anti-
schistosomal activity in a variety of animals and
humans [2]. Recently it has heen reported that
Oltipraz possesses strong anlicarcinogenic prop-
erties i vitro and in viva [3]. Gas chromatography
has been used for the determination of Oltipraz
in plasma and urine [4.5]. High-performance
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Fig. I. Structures of (A) Oltipraz, 4-methyl-5-(2-pyrazinvl)-1,2-
dithiole-3-thione, and (B) the internal standard, 4-cthyl-3-(2-py-
razinyl)-1,2-dithiole-3-thionc.
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liquid chromatographic (HPLC) methods have
also been proposed [6.7], however, these studies
were done using high doses of Oltipraz (25-35
mg/kg body weight). and the sensitivity of the
method and the influence of different experimen-
lal conditions were not reported.

Since low doscs (1-5 mg/kg) of Oltipraz may
be used as a cancer chemopreventive agent it is
necessary to determine the sensitivity of the
HPLC method under different experimental con-
ditions [3]. In this communication wc describe a
method for the analysis of Oltipraz in serum and

urine which is sensitive, accurate and reproduc-
ible.

EXPERIMENTAL

High-performance liguid chromatography

The chromatographic syvstem employed was a
Beckman 331 QC isocratic system with a 313-nm
ultraviolet wavelength filter and a 20-ul analyt-
ical low cell. The Beckman 110B solvent-delivery
module kept the flow-rate at 1.5 ml/min. The cx-
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tracted samples were injected onto the column
through the valve needle port with a 50-ul loop
attached. The column used was a rcversed-phasc
Vydac Cyg, 25 em x 4.6 cm LD, 5 um particle
size (Vydac, Hesperia, CA, USA). The total run
time for each sample was on average [0 min.

The mobile phase was methanol-0.5 M ammo-
nium acetate (6:4, v/v).

Standards and quality control

Aliquots of 1 ml of serum were spiked with 80
ng of internal standard stock solution [4-ethyl-S-
(2-pyrazinyl)-1,2-dithiole-3-thione (Fig. 1)] and
varying amounts of Oltipraz in preparing a stan-
dard calibration curve (Figs. 2 and 3). A I-mg
amount of Oltipraz (stock solution) was added Lo
250 ml of methanol and this was stored at 4°C.
Internal standard (2 mg) was added to 250 m! of
HPLC-grade methanol and this was also stored
at 4°C. These stock solutions were evaluated ev-
ery week o ensure accuracy. Quality control
samples were prepared by adding 40 ul of Oltipaz
(from stock solution) to 1 ml of serum and frozen
at —80°C. When utilized, the samples were
thawed and spiked with 80 ng of internal stan-
dard.
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Fig. 2. Chromatograms (A) blank serum (peaks: 1 = solvent
front; 2 = internal standard), (B} 2 ng/ml-spiked serum 2 (peaks:
1 = solvent front; 2 = Oltipraz, 3 = internal standard) and {C)
5 ng/ml-spiked serum (peaks: | = solvent fronl; 2 = Oltipraz; 3
— internal standard).
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Method of extraction

Serum (1 ml) containing varying amounts of
Oltipraz was spiked with 80 ng of internal stan-
dard. Heptane (3 ml) was added to each milliliter
of serum and mixed on a shaker for 1 min, The
samples were centrifuged for 15 min at 1500 g.
With a glass pipette, the heptane {(upper layer)
was removed and placed into a glass tube with a
conical bottom. Heptane (3 ml) was added to the
same serum sample and the process was repeated
once more. The volume of heptane collected in
the conical-bottom tubes after two extractions
was 5.5 ml. The heptane was then evaporated to
dryness under nitrogen. Immediately prior to in-
jection, 100 pl of methanol were added to the
dricd sample and shaken for 30 s followed by
injection of 70 ul into the loop (50 ul capacity) on
the HPLC instrument.

RESULTS AND DISCUSSION

Typical chromatograms from human serum
and urine arc presented in Figs, 4 and 5. No at-
tempt was made to identify the metabolites of
Oltipraz. It has been reported, using rabbit serum
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Fig. 3. Chromatograms of (A) blank urine {peaks 1 = solvent
fronl; 2 = internal standard). (B) 2 mg/ml-spiked urine (peaks: 1
= solvent front; 2 = Oltipraz; 3 = internal standard) and (C) 5
mg/ml-spiked urine (peaks: I = solvent front; 2 = Oltipraz; 3 =
internal standard).
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and thin-layer chromatography, that fifteen me-
tabolites could be identified [£].

Oltipraz was detected 1.5 h following ingestion
of a single dose (2 mg/kg) by a healthy human
volunteer. The retention time was 6 min for Ol-
tipraz while the internal standard was recorded at
8 min. After 24 h, no Oltipraz was detected in the
serum (Fig. 4). In a chronic study, a loading dose
of Oltipraz (2 mg/kg} was administered at 0 and 6
h and then daily for five or ten days (Fig. 5). A
steady state of Oltipraz was detected in the scrum
daily during the five- or ten-day period of drug
ingestion, plus one day after the drug was discon-
tinued.

Oltipraz, administered as a single dose at 2.0
mg/kg, was delected in the urine 3 h after inges-
tion but not after 24 h (Fig. 5). The chronic pa-
tients who received the drug (2 mg/kg) twice on
day 1 and then daily for five or ten days, had
detectable drug concentrations in their urine un-
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Fig. 4. Chromatograms of serum and urine from a normal sub-
ject 6 h after ingestion of Oltipraz, 2 mg/kg body weight. (A)
Serum (22 ng/ml); {B) urine (5 ng/ml). Peaks: 1 = solvent front;
2 = Oltipraz; 3 = internal standard. Arttention = 0.002.
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til the sixth and eleventh day, respectively (Fig.
4). In urine, the retention time was 5 min for the
Oltipraz and 8 min for the internal standard.

Standard calibration mixtures of Oltipras
stock solution ranging from 4 to 120 ng/ml were
injected after every three or four samples in order
to ensure the consistency of the detector re-
sponse. Sample concentrations were calculated
using peak height and standard calibration curve.
The curve was composed by linear regression.
The results are presented in Table 1.

Five inter- and intra-day evaluations were per-
formed on samples spiked with 40 ng of Oltipraz.
For the five inter-day studics the mean was 40 ng
with a standard deviation of 1.3. The coeflicient
of variation was 3%. For the five intra-day stud-
ies the mean was 38 ng with a standard deviation
of 1.2. The coeflicient of variation was 3%. Re-
covery of spiked samples was 84%.

The proposed HPLC technique for measuring
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Fig. 5. Chromatogramis of serum and urin¢ [rom a normal sub-
ject (same as in Fig. 4) 24 h after ingestion of Oltipraz, 2 mg/kg
body weight. (A) Serum (11 ng/ml); (B) urine (10 ng/ml). Peaks:
| = solvent front; 2 = Oltipraz; 3 = internal standard. Atten-
uation = 0.002.



SHORT COMMUNICATIONS

TABLE I
CALIBRATION CURVE DATA

Amount of Amount found”  Precision
Oltipraz added (ng) (ng) (8.D.)
4 39 .56
10 9.4 0.76
20 17.4 0.75
40 372 .63

* Five runs were performed for each concentration.

Oltipraz in human serum is both rapid, accurate
and reproducible, but more importantly, it is fifty
times more sensitive than our previously pub-
lished method [7]. In addition, the ability to de-
tect Oltipraz in the urine is important and will be
used as a tool for monitoring compliance during
chemoprevention trials.
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