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n-Dipropylacetamide (DPM) is the primary amide of valproic acid (VPA),
a widely used antiepileptic drug. DPM is commercially available for therapeutic
use and its antiepileptic properties have been reported [1—5]. After ingestion,
it is converted almost completely to VPA [6,7] so that its therapeutic dose in
epilepsy is considered to be the same as that of VPA [6,7]. Similar doses of
DPM or VPA during chronic therapy produce similar VPA plasma concentra-
tions [6] ; moreover, VPA plasma concentrations are used to adjust the therapy
in patients taking DPM.

Gas chromatographic methods for the determination of plasma DPM con-
centrations have already been published [8,9] but they are very time-con-
suming [8] or have unsatisfactory sensitivity [9] for clinical use.

The plasma concentrations of DPM after normal therapeutic doses in epilep-
tic patients were always found to be below 1 ug/ml, which is the detection
limit of the analytical procedure used [6]. Even if the plasma concentrations
of DPM are so low, their measurement may be important to investigate the
metabolism and kinetics of this drug in patients during acute and chronic
therapies.

The aim of this work is to indicate a more sensitive gas chromatographlc
method for the measurement of DPM in plasma of epileptic patlents

MATERIALS AND METHODS

Reagents and standards

n-Dipropylacetamide and n-iripropylacetamide (TPM, employed as an
internal standard} were obtained from Sigma-Tau (Pomezia, Italy). All chemi-
cals were of analytical grade.

Stock solutions of DPM and TPM were prepared in acetone to glve a con-
ceniration of 1 mg/ml for each compound. :
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Calibration samples were prepared at the time of the analysis by adding 0.05,
0.1, 025 and 0.5 ug of DPM in acetone to a series of test-tubes, which were
then evaporated to dryness under vacuum at room temperature and thus redis-
solved into 0.5 ml of drug-free plasma.

Apparatus

A Carlo-Erba Fractovap 2150 gas chromatograph equipped with a nitrogen-
selective detector and a Hewlett-Packard 3380 A recorder—integrator were
used. The glass column, 1.5 m X 3 mm I.D., was packed with 10% diethylene-
glycol-succinate—phosphate (DEGS-PS) on 80—100 mesh Supelcoport (Supelco,
Bellefonte, PA, U.S.A.). The following flow-rates were used: hydrogen 36 ml/
min; air 250 ml/min; carrier gas (nitrogen) 35 ml/min. The temperature of the
column was 190°C; the temperature of the injector was 225°C. The sensitivity
of the detector was checked daily.

Extraction procedure

Twenty-five microlitres of the diluted internal standard solution (10 ug/ml
in acetone), 0.5 ml of 0.5 M H,PO, and 8 ml of diethyl ether were added to
0.5 mil of plasma (calibration samples or patients’ samples). The test-tubes
were shaken mechanically for 1Q min, then centrifuged for 10 min at 2000 g;
6.5 ml of the organic phase were transferred to a second test-tube and evapo-
rated to dryness under vacuum at room temperature.

The residues were dissoived in 100 ul of n-hexane and 1—2 ul of this solution
were injected into the gas chromatograph.

Calibration graphs were constructed of the peak-area ratio of DPM to TPM
versus concentration of DPM. For each series of analyses a new calibration
graph had to be prepared.

Recovery

Various amounts (0.05, 0.1, 0.25, 0.5 ug) of DPM were dissolved in 0.5 ml
of drug-free plasma. The samples were extracted as described above but with-
out adding TPM. The residues were dissolved in 100 p] of n-hexane containing
0.25 ug of TPM. A second series of standards was prepared simultaneously by
extracting 0.5 ml of drug-free plasma and then adding both DPM and TPM to
the dried extract at the concentrations above indicated. The recovery was
calculated by comparing the peak-area ratios of the extracted standards to the
ratios obtained from the standards to which DPM had been added after extrac-
tion. Thus this value was corrected by a factor representing the ratio between
the diethyl ether volume added to the plasma and the diethyl ether volume
subsequently removed and evaporated during the extraction procedure.
Due to the partial solubility of water in the diethyl ether, this value of recovery
may be different from the actual value of absolute recovery; the difference
should, however, be slight.

. Linearity

The linearity was calculated by using the results obtained from the cali-
bration graphs (from 0.1 to 1 pg/ml).
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Interference from other antiepileptic drugs

To determine the potential usefulness of the procedure, we checked for
possible interferences from other antiepileptic drugs (phenobarbital, mephobar-
bital, primidone, carbamazepine, phenytoin, ethosuximide and valproic acid)
by chromatographing extracts from plasma of epileptic patienis taking the
above drugs and pure standards at normal therapeutic concentrations.

Plasma of patients .
Samples of blood from patients receiving DPM orally thrice daily (at 8 a.m.,
2 pan., 8 p.m.) together with other antiepileptic drugs were taken in hepar-
inized . test-tubes just before the morning dose. The plasma was separated as
soon as possible, immediately frozen and stored at —20°C until taken for

analysis.
RESULTS AND DISCUSSION

Under our gas chromatographic conditions, only two of the antiepileptic
drugs tested were seen on the chromatograms; valproic acid, which eluted in
the front of the solvent, and ethosuximide, which had a retention time of 11.5
min. Since DPM and TPM had a retention time of about 2.6 min and 3.4 min,
respectively, we can conclude that no antiepileptic drug tested (at normal
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Fig. 1. Gas chromatographic response of two extracted plasma samples. (A) Extract from o
calibration sample (0.5 ug of DPM per 1 ml of plasma). (B) Extract from plasma of a patient
taking DPM (16 mg/kg per day), phenytoin and carbamazepine (DPM plasma level = 0.21
ug/ml); a = DPM; b = TPM. :
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therapeutic concentrations) interfered with the analysis. Moreover, no inter-
ference from endogenous plasma compounds was seen on the chromatograms
of drug-free plasma samples.

Typical chromatograms of extracts from a plasma calibration sample and a
plasma sample of a patient taking DPM, phenytoin and carbamazepine are
shown in Fig. 1.

Calibration curves from extracted plasma showed a linear correlation be-
tween concentrations and respective readings: ¥ = 1.799 X + 0.009, r = 0.997.
To calculate these curves, a least-square linear regression method was used. The
minimal amount of DPM detectable by the described procedure is about 20
ngfml of plasma. The mean + S1D. recovery from four analyses of plasma
samples containing four different DPM concentrations (0.1, 0.25, 0.5, 1 pyg/ml)
was 90.2 £ 35% (n = 186).

In a series of 13 patients, with a DPM dosage of 10—40 mg/kg per day
(mean + S.D. = 27.1 = 9.5) we found plasma concentrations of 0.03—3 ug/ml
(mean * S.D. = 0.668 = 0.840) regardless of the co-medications. In the same
samples, the concentrations of VPA, measured by gas—liguid chromatography
[10], were 30—80 times higher than DPM concentrations.

The proposed method is, to the best of our knowledge, the most sensitive
available to determine the concentrations of DPM in human plasma and it is
suitable to study the pharmacokinetics and metabolism of DPM in human
subjects.
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