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Abstract

A rapid and sensitive HPLC method for the simultaneous quantification of albendazole sulphoxide (ABZ-SO), albendazole sulphone
(ABZ-S0O,) and albendazole 2-aminosulphone (ABZ-8B1,) in sheep blood plasma has been developed. Plasma samples were extracted
with ethyl acetate under alkaline conditions. Separation was achieved;gmev€rsed-phase analytical column, in the presence of positively-
(tetran-butylammonium hydrogen sulphate) and negatively-charged (octanesulphonate sodium) pairing ions, while detection was performed
fluorometrically. Excitation and emission wavelengths were 290 and 320 nm, respectively. Limits of quantification were defined at 39 ng/ml
for ABZ-SO, 4.95 ng/ml for ABZ-S@and 4 ng/ml for ABZ-SGNH,. Accuracy data, in terms of recovery efficiency showed overall values
(+£S.E.M.) of 856 & 1.0% for ABZ-SO, 1000 + 1.0% for ABZ-SQ, and 891 + 0.6% for ABZ-SQ:NH,. The method was successfully
applied to quantitatively determine the three albendazole metabolites in plasma samples collected from sheep that had been orally administerec
albendazole.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction albendazole first-pass metabolism is so great that the parent
compound is undetectable in the vascular compartment after
Albendazole, methyl [5-(propylthio)H-benzimidazol- administration to sheef8—10], cattle [11] and humans
2-yl] carbamate, is an anthelmintic benzimidazole widely [12,13] although some studies report the detection of alben-
used in veterinary and human medicine for the treatment of dazole in shee[®], mice[14] or humang15] at concentrati-
infections caused by helminth§k 2]. ons much lower than the corresponding levels of metabolites.
After oral administration to domestic animal species and Of all three metabolites, only ABZ-SO possesses
humans, albendazole (ABZ) readily undergoes first-passanthelmintic along with teratogenic activity, whereas
metabolism in enterocytes and liver cells. Sequential ABZ-SO, and ABZ-SQNH; are considered biologically
products of this metabolism are albendazole sulphoxide inactive[16,17] Thus, the anthelmintic effect observed af-
(ABZ-SO, present as a mixture of two enantiomeéRy+) ter oral administration of albendazole can be attributed to
andS(-)), formed after oxidation of the sulphide moiety of the presence and activity of ABZ-SO, whereas detection
albendazole, albendazole sulphone (ABZ>x@nd-product and quantification of ABZ-S@and ABZ-SQNH> provide
of the two-step oxidation process and, finally, albendazole information about the overall metabolism.
2-aminosulphone (ABZ-S§NHy), theN-deacetylation pro- Literature offers published methods for the determina-
duct of albendazole sulphoif@-7]. Chemical structures of  tion of the three metabolites in foodstuff or animal tis-
albendazole metabolites are displayeHim 1 The extent of sues, most of them using fluorometric detectj@8—21]
However, most published methods concerning albendazole
o . . . metabolites in animal or human plasma or serum are con-
fax: Egg_ezs:,)ploor]ggg_;g;hor' TeH30-2310-999-855: fined to the determination of ABZ-SO and ABZ-$Qwith
E-mail addressbatzias@vet.auth.gr (G.C. Batzias). or without ABZ determinatiorj7,14,22—26]

1570-0232/$ — see front matter © 2004 Elsevier B.V. All rights reserved.
doi:10.1016/j.jchromb.2004.03.012
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Fig. 1. Chemical structures of albendazole sulphoxide, albendazole sul-
phone and albendazole 2-aminosulphone.

Mirfazaelian et al[15] have described an HPLC assay
for all three albendazole metabolites in human serum. How-
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from Merck (Darmstadt, Germany). Octanesulphonate
sodium salt was from Fluka Chemie (Buchs, Germany).
HPLC-grade water was produced in the laboratory by a
Milli-Q (Millipore, Bedford, MA, USA) purification system.

2.2. Apparatus

A Shimadzu LC-10 series chromatographic system (Shi-

matzu Corporation, Kyoto, Japan) was used in this study.
More precisely, the system consisted of a Model CBM-10A
controller unit, a Model DGU-2A degasser, two Model
LC-10AD piston pumps, a Model SIL-164 autosampler,
a Model CTO-10A oven and a Model RF-551 spectrofiu-
orometric detector. Chromatographic system operation
and recording of data were performed with the use of
Class-LC10 software (version 1.41, Shimadzu).

A Model Genie-2 Vortex mixer (Scientific Industries, Inc.,
Bohemia, NY, USA), a Model Centra CL3R refrigerated
centrifuge (Thermo IEC, Needman Heights, MA, USA) and
a Model Reacti-Therm Il evaporation unit (Pierce Chem.,
Rockford, IL, USA) were used during sample pretreatment.

2.3. Chromatographic conditions

The mobile phase consisted of a mixture of acetonitrile—
0.01M ortho-phosphoric acid (25:75, v/v), containing
20mM octanesulphonate sodium (OCT) and 2.5mM
tetran-butylammonium hydrogen sulphate (TBA), as
ion-pair agents. The pH of thertho-phosphoric acid so-
lution, after the addition of the ion-pair agents and before

ever, the method involves the simultaneous use of bOth, athe addition of acetonitrile’ was approximately 3. Follow-

UV (ABZ-SO) and a fluorescence detector (ABZ-5é&nd
ABZ-SO;NHjy), displays poor chromatographic characteris-

ing its preparation, the mobile phase was passed through a
0.20pm, Nylon 47 mm filter (Alltech Ass. Inc., Deerfield,

tics, as can be deduced from chromatograms presented, anfl | Usa) and was degassed by passing helium for 10 min.

provides relatively high limits of quantification, along with
laborious sample pretreatment.

The objective of this study was to develop a simple, inex-
pensive, sensitive and reliable high-performance liquid chro-
matographic (HPLC) method for the simultaneous determi-
nation of ABZ-SO, ABZ-SQ@ and ABZ-SGQNH, in sheep
plasma.

2. Experimental
2.1. Chemicals and reagents

Standard albendazole sulphoxide (purity 97%), albenda-
zole sulphone (purity 98.8%) and albendazole 2-aminosul-
phone (purity 99.7%) were kindly donated by Glaxo-
SmithKline (Worthing, UK). Standard of albendazole
base was from Sigma-Aldrich Chemie GmbH (Steinheim,
Germany). Analytical-grade ethyl acetate was from Lab-
Scan Ltd. (Dublin, Ireland). Acetonitrile (gradient-grade),
ortho-phosphoric acid (85% m/m), sodium hydroxide pel-
lets and tetrax-butylammonium hydrogen sulphate were

The stationary phase was a Macherey-Nagel (Duren, Ger-
many) Nucleosil 100-5, (250 mm 4.6 mm i.d., 5um par-

ticle size), Gg reversed-phase analytical column, preceded

by a Macherey—Nagel precolumn cartridge (8 mmd mm

i.d.) packed with the same packing material. The stationary

phase was thoroughly equilibrated with mobile phase each
time before use. Reproducible capacity factde$ ¢ould

be achieved after passage of at least 150 ml mobile phase
through the column.

The LC system operated isocratically, at a flow rate of
1ml/min, elution was performed at an oven temperature
of 40°C and the injection volume was 20. Albendazole
metabolites were detected with the use of a fluorescence de-
tector, its excitation and emission wavelengths set at 290 and
320 nm, respectively. The sensitivity of the detector was set
at “High” and the response time, at 1.5s.

2.4. Stock and standard solutions
Stock solutions containing 1mg/ml of ABZ-SO,

ABZ-SO, or ABZ-SO,NH, were prepared in 10ml vol-
umetric flasks by dissolving ca. 10 mg of each metabolite
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and diluting to volume with acetonitrile. Corrections to the lites in an unknown sample was achieved by back-referring

theoretical concentrations were performed, according to thethe obtained peak heights to the appropriate corresponding

degree of standard substances impurities. calibration curve and multiplying the result of the equation
Standard substances were weighed on a Model AX-105x = (y — b)/a (wherex stands for ng of analyte/34 in-

analytical balance (Mettler Toledo Inc., Greifensee, Switzer- jected,y stands for peak heightul/), a stands for slope

land). andb for intercept) by the overall mean recovery and the
Mixed intermediate standard solutions were prepared by predetermined dilution factor.

mixing aliquots of stock solutions and diluting with ace-

tonitrile. Mixed calibration (working) standard solutions in

the range of 39—7800ng/ml for ABZ-SO, 4.95-990 ng/ml 3. Results

for ABZ-SO, and 4—800 ng/ml for ABZ-SeNH; were pre-

pared by transferring appropriate aliquots (20—-L0®f the 3.1. Chromatography and sample pretreatment

mixed intermediate solutions in glass tubes, evaporating to

dryness under a gentle stream of nitrogen at@0and re- Preliminary experiments involving analysis of standard

constituting with 0.5 ml of mobile phase. solutions of the parent compound (ABZ) and metabolites
Mixed intermediate solutions were prepared weekly, (ABZ-SO, ABZ-SG and ABZ-SGNH;) were performed

while mixed calibration (working) standard solutions, used for the optimisation of mobile phase composition. As all

for the calibration curves, were prepared daily. Volumetric compounds are weak bases, an effort was made to use TBA,

flasks were protected from light throughout analysis with an ion-pair agent, to eliminate their interaction and adsorp-

the use of aluminium foil. tion onto the free, ionised silanol groups of the stationary
phas€?27]. Suppression of silanol ionisation was attempted
2.5. Validation control samples with the use of 0.01 mMrtho-phosphoric acid solution, in-

stead of pure water in the mobile phase. By using mobile
Validation control (VC) samples were prepared by spiking phases containing 10—30% acetonitrile, as organic solvent, a

blank samples with appropriate aliquots of the mixed inter- good separation of the investigational analytes could gener-
mediate solutions to achieve final concentrations of 39, 156, ally be achieved. However, in all cases, the peak attributable
195, 390, 1560 and 3900 ng/ml for ABZ-SO, 4.95, 19.80, to the most polar ABZ-SeNH, metabolite appeared very
24.75, 49.50, 198 and 495 ng/ml for ABZ-$@nd 4, 16, 20, early in the chromatograms, among the peaks of the solvent
40, 160 and 400 ng/ml for ABZ-SfDH>. Aliquots (1 ml) of front.
VC samples to be used for the evaluation of sample stabil- In an attempt to increase the hydrophobicity of ABZ-
ity were transferred into 1.5-ml micro test tubes (Eppendorf SO,NH (cationic substance), that would lead to an increase
AG, Hamburg, Germany) and were stored-&0°C. in the retention time, OCT (a negatively-charged ion) was

added into the mobile phase. Good, baseline separation was
2.6. Sample extraction and cleanup achieved for all three ABZ metabolites. Unfortunately, the

parent compound could not be detected at any time point.

Into a 0.5-ml aliquot of sheep plasma, jpDof a 0.4N A possible explanation for this phenomenon was that ABZ,

sodium hydroxide solution and 7 ml of ethyl acetate were as relatively more hydrophobic than the other compounds,
added. After vortexing at high speed for 60 s and centrifu- was strongly retained by the stationary phase and eluted too
gation at 3500« g for 10 min, 6 ml of the clear supernatant slowly and gradually to provide a discrete, Gaussian peak.
were transferred into another tube and 1 ml of water was Trials on the partitioning of albendazole and metabolites
added. The sample was vortexed again for 15s and cen-between an alkaline or acidic solution and an organic sol-
trifuged at 1000« g for 2 min. Following this washing step,  vent showed that the substances, due to their basic structure,
5ml of the top organic layer were evaporated to dryness could be quantitatively extracted from blood plasma when
at 40°C, using a gentle nitrogen stream. The dried residue alkalinised. A 0.4N sodium hydroxide solution was used for

was reconstituted in 0.5 ml of mobile phase and.p@ere this purpose.

injected into the LC system. Since the investigated analytes have a relatively hydropho-
bic character, the choice of the appropriate organic solvent

2.7. Determination to perform extraction with, was directed to ethyl acetate and

dichloromethane, two very potent, non-polar extraction sol-

Calibration curves were generated for each of the three vents widely used for biological sample pretreatment. Fur-
albendazole metabolites by running mixed calibration ther trials, performed in order to compare the extraction effi-
(working) standard solutions and plotting the recorded ciency of ethyl acetate and dichloromethane proved the lat-
peak heights versus the corresponding mass of the analyteser to yield a much lower recovery for ABZ-S8H (22%),
injected. Slope, intercept, correlation coefficients were de- while respective values for ABZ, ABZ-SO and ABZ-$0
termined by the least-square method and a lack-of-fit (LOF) were similar. No defatting was considered necessary, as sam-
test was performed. Quantification of albendazole metabo- ples provided clean chromatograms and reproducible reten-
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Fig. 2. Chromatogram of a calibration standard solution contain-
ing 7.8ng/2Qul ABZ-SO (peak 1), 0.99ng/2Ql ABZ-SO, (peak 2)
and 0.8ng/2@ ABZ-SO;NH, (peak 3). Stationary phase: Nucle-
osil 100-5; mobile phase: acetonitrile-0.01 M phosphoric acid solution
(25:75, viv) containing 20mM octanesulphonate sodium and 2.5mM
tetran-butylammonium hydrogen sulphate; column temperature’>C40
flow rate: 1 ml/min;iexc: 290 Nm, Aem: 320 Nm; injection volume: 2(l.

G.C. Batzias, G.A. Delis / J. Chromatogr. B 805 (2004) 267-274

vided the following equations to describe the calibration
curves: y=302.96(-1.29x — 1280, r> = 0.999, for
ABZ-SO, y=15021¢63.49) + 31316, > = 0.999, for
ABZ-SO; andy = 52935(+24.86) — 37375, 7% = 0.999,

for ABZ-SO,NH», wherey represents peak heighf.¥)
andx is the quantity (in ng) of each compound, perj20
injected. All P values for intercepts were >0.05.

3.3. Selectivity

The method was checked to ensure that chromatograms
obtained from blank plasma samples (collected from seven
sheep) and spiked plasma samplesg (3A and B showed
no interference, concerning the three metabolites, from ma-
trix co-extractives and that the peaks attributable to the for-
mer substances were sufficiently resolved from all other
peaks, if present, to ensure reliable quantification.

3.4. Limits of detection and limits of quantification

The efficiency of the ion-pairing chromatographic sys-
tem, coupled with the cleanliness of the plasma extracts
(Fig. 3B) after pretreatment and the high sensitivity of the
fluorometric detector allowed for low limits of detection to
be realised (19.5, 1 and 2ng/ml for ABZ-SO, ABZ-80O
and ABZ-SQNH,, respectively, at a signal-to-noise ratio of
3:1).

The method was evaluated at the limit of quantification
of each metabolite, generally defined as the lowest concen-

tion times, in contrast to what is reported by Kitzman et al. 51ion of an investigational analyte in blood plasma with a
[7] for some liquid-liquid extraction procedures. However, n.qcision, expressed as coefficient of variation (CV%) and a
the washing step with water for the removal of polar endoge- ean o4 bias below or equal to 20%. To determine the limits
nous compounds in plasma was deemed necessary, Si”Cquuantification for ABZ-SO, ABZ-S@or ABZ-SO,NHs,

they would otherwise interfere in analysis, as it was deter- 4na1ysis was carried out on a series of six blank plasma sam-
mined in trials by-passing this step. OPles spiked at the lowest end of the analytical range.

Both, system pressure and column performance, remained  analysis results permitted the establishment of limits of
stable after analysis of a great number of samples for thequantification as low as 39 ng/ml for ABZ-SO (CV rang-

purpose of a pharmacokinetic study, during which it became ing from 0.7 to 2.7%), 4.95 ng/ml for ABZ-SO(CV rang-

evident that ABZ was not present in all animals and its in- ing from 0.8 to 3.7%) and 4 ng/ml for ABZ-S®IH; (CV
clusion in the method development would have no biological ranging from 1.5 to 3.9%). Values of % bias at the limits of

importance. _ N _ quantification were 6.2, 1.4, and 1.4%, respectively.
The final decision was to use the ion-pairing mixture

(TBA, OCT) in the mobile phase, at the amounts men- 3 g Accuracy and precision

tioned inSection 2.3and to validate the analytical method

for albendazole metabolites only. Respective retention times  Thq accuracy (in terms of recovery efficiency) and the
were 7.0, 9.9 and 11.6min for ABZ-SO, ABZ-3Gand precision of the method were studied by spiking blank sheep
ABZ-SO;NH>. LC run time was 15 minKig. 2). plasma samples, at five fortification levels, with ABZ-SO
(39, 195, 390, 1560 and 3900 ng/ml), ABZ-5@.95, 24.75,
49.5, 198 and 495 ng/ml) and ABZ-$S8H> (4, 20, 40, 160
and 400 ng/ml). Seven replicates from each fortification level

3.2. Calibration and linearity

The linearity of the detector response for the test com-
pounds was evaluated by injecting a total of nine calibration
(working) standard solutions of various concentrations cov-
ering the working range of the assay (39-7800 ng/ml for
ABZ-SO, 4.95-990 ng/ml for ABZ-S@and 4-800 ng/ml
for ABZ-SO,NH3). Regression analysis of the data pro-

were analysed daily, for 3 successive days, to generate the
relative data.

Least-squares regression analysis of the data pre-
sented inTable 1 showed that the relationship between
‘added’ §&) and ‘found’ ) was adequately described
by first order linear regression for each of the ana-
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Fig. 3. Chromatograms obtained from (A) a blood plasma sample spiked with 1560 ng/ml ABZ-SO, 198 ng/ml AB#$Q@60 ng/ml ABZ-SENH,
and (B) a drug-free sample. Chromatographic conditions and peak identificationFag &

lytes: y = 0.8564(0.0102) + 4336 for ABZ-SO, 3.6. Storage stability

y = 1.0002&-0.0104) — 3.83 for ABZ-SQ, andy =

0.8905(-0.0059) + 1.25 for ABZ-SQNH>. Therefore, the The effect of storage, under different conditions, on the
slope of each of these lines could be used as an estimate ostability of albendazole metabolites in spiked plasma sam-
the overall recovery—accuracy of the method, which was ples was assessed. After the development, and before the
85.6+ 1.0% for ABZ-SO, 1000+ 1.0% for ABZ-SO,, and validation of the method, two stability experiments were
89.1 + 0.6% for ABZ-SONH>. performed.

The precision of the method was measured as the rela- One set of samples was extracted, transferred into au-
tive standard deviation—coefficient of variation (CV) of the tosampler inserts and analysed immediately and after
concentrations determined in all replicates. Precision dataa 24-h waiting period in the autosampler (room tem-
are shown infable 2 Results indicate totally acceptable re- perature, approximately 2Z). The fortification level

covery and precision<{15%) values. (of all three metabolites) was 156 ng/ml for ABZ-SO,
Table 1
Accuracy data of the analysis of sheep plasma spiked with ABZ-SO, ABZ&@ ABZ-SQNH>
Analyte added Overall mean concentration Recovery Overall recovery
(ng/ml) found® (ng/ml + S.D.) (% + S.D.) (% + S.EM.)
ABZ-SO 39 39.8+ 0.7 101.9+ 1.7 85.6+ 1.0
195 193.3+ 3.6 99.1+ 1.8
390 367.6+ 8.6 94.3+ 2.2
1560 1482.2+ 14.3 95.0+ 0.9
3900 3344.4+ 73.5 85.8+ 1.9
ABZ-SO, 4.95 494+ 0.1 100.3+ 2.5 100.0+ 1.0
24.75 248+ 0.5 100.1+ 2.1
49.50 46.2+ 1.3 93.3+ 2.6
198 181.0+ 3.8 915+ 1.9
495 496.2+ 11.1 100.3+ 2.2
ABZ-SO;NH3 4 41+ 0.1 101.46+ 2.1 89.1+ 0.6
20 18.9+ 0.6 94.58+ 2.7
40 374+ 11 93.61+ 2.8
160 144.3+ 3.2 90.21+ 2.0
400 357.2+ 13.4 89.29+ 3.4

2 Twenty-one replicates.
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Table 2
Precision data of the analysis of sheep plasma spiked with ABZ-SO, ABZ&@ ABZ-SQNH> on three different days
Analyte added (ng/ml) Mean concentration foér(dg/ml + S.D.) CV (%)
Day 1 Day 2 Day 3 Day 1 Day 2 Day 3
ABZ-SO 39 39.6+ 0.8 39.8+ 0.6 39.63+ 0.5 2.0 15 14
195 195.2+ 1.8 192.1+ 4.6 192.45+ 3.5 0.9 2.4 18
390 364.4+ 8.7 370.6+ 10.1 367.92+ 6.9 2.4 2.7 1.9
1560 1487.2+ 17.3 1482.8+ 14.8 1476.5+ 10.4 1.2 1.0 0.7
3900 3348.1+ 76.5 3365.8+ 71.6 3319.4+ 77.9 2.3 21 2.4
ABZ-SO, 4.95 49+ 0.1 5.0+ 0.1 49+ 0.1 2.8 2.1 1.9
24.75 248+ 0.2 248+ 0.5 247+ 0.8 0.8 2.0 3.2
49.50 46.0+ 1.4 46.3+ 1.7 46.2+ 1.0 2.9 3.7 2.1
198 182.5+ 4.1 179.2+ 3.4 181.5+ 3.6 2.2 1.9 2.0
495 492.9+ 10.1 497.3+ 13.3 498.6+ 10.7 2.1 2.7 2.2
ABZ-SO,NH> 4 40+ 0.1 41+ 0.1 41+ 0.1 2.6 2.0 2.4
20 18.6+ 0.7 18.8+ 0.5 19.1+ 0.4 3.9 2.4 2.0
40 379+ 14 37.3+ 0.7 372+ 1.1 3.6 1.8 2.9
160 145.3+ 34 144.0+ 3.2 143.9+ 3.3 2.3 2.2 2.3
400 356.0+ 13.1 366.2+ 15.5 349.2+ 5.3 3.6 4.2 15

a Seven replicates.

19.8 ng/ml for ABZ-SQ and 16 ng/ml for ABZ-SGQNHo. were analysed to estimate the stability of albendazole

Extracted samples analysed during the validation proce- metabolites after a three freeze-thaw cycle.

dure or routine analysis should remain stable at room Finally, in order to test the applicability of the method

temperature, throughout daily analysis, to yield reliable for plasma samples frozen for a long period of time, as

guantification. occasionally happens in the case of pharmacokinetic studies,
For the second experiment, samples containing 1560 ng/misamples fortified with ABZ-SO (156, 390 and 1560 ng/ml),

ABZ-S0, 198 ng/ml ABZ-S@and 160 ng/ml ABZ-S@NH> ABZ-SO, (19.8, 49.5 and 198 ng/ml) and ABZ-SRH>

Table 3
Stability of albendazole metabolites in spiked plasma samples, after 24-h waiting time in the autosampler (room temperature, approxi@)aizfie22
4 months storage at30°C and after a three freeze-thaw cycle

Analyte added (ng/ml) Mean concentration foér{dg/ml + S.D.)

Oh 24h
Autosampler
ABZ-SO 156 137.6+ 4.8 136.5+ 5.3
ABZ-SO, 19.8 19.2+ 0.3 19.2+ 0.4
ABZ-SO;NH» 16 14.7+ 0.2 14.8+ 0.1
0 months 4 months
Storage at-30°C
ABZ-SO 156 137.0+ 5.1 137.5+ 5.2
390 348.7+ 9.2 349.8+ 10.5
1560 1334.3+ 22.6 1339.7+ 25.5
ABZ-SO, 19.8 19.1+ 0.2 19.2+ 0.4
49.5 48.9+ 1.5 48.4+ 1.3
198 191.6+ 5.1 189.7+ 4.3
ABZ-SO;NH» 16 14.7+ 0.2 14.8+ 0.1
40 332+ 1.1 32.7£ 0.9
160 134.14+ 2.5 133.7+ 2.0
Before After
Three freeze-thaw cycle
ABZ-SO 1560 1333.3t 28.3 1335.9+ 24.2
ABZ-SO, 198 192.6+ 3.9 194.0+ 2.2
ABZ-SO;NH> 160 133.5+ 2.4 1324+ 25

Significance levelw = 0.05.
a Six replicates.
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Fig. 4. Representative chromatograms of plasma samples collected from one animal at (A) 10 h and (B) 48 h after a single per os albendazolemdministrati
at the dose of 11.5mg/kg BW. Chromatographic conditions and peak identificationFag. i

(16, 40 and 160 ng/ml) were analysed before and after 4a single dose of an ABZ suspension, corresponding to

months storage at30°C.

Results of stability experiments are presentedadble 3
Statistical analysis (pairetdtest) of the mean values, in all
cases, revealed no significant differences that would imply respectively.

an effect of sample storage on metabolites’ stability.

3.7. Applicability

Table 4

11.5mg of ABZ per kg of body weight. Representative
chromatograms obtained from one animal at 10 and 48h

after drug administration are shown ig. 4A and B

The maximum concentratiorCg,ax) of ABZ-SO (mean
value of four animals) was 3297.7 ng/ml, and was ob-
served 12 h after dosing, while ti@&,ax of ABZ-SO, was
1394.8 ng/ml and occurred at 30 h. Finally, ABZ-80H»

To validate the method with real samples, a trial was was detected between the'@nd the 729h, while Crax
undertaken to determine albendazole metabolites in the(82.2 ng/ml) was observed 66 h after dosing. All values are
plasma of four sheep, that had been orally administered presented iffable 4

Albendazole metabolites plasma levels in four=f 4) sheep, after a single per os administration of albendazole, at the dose of 11.5 mg/kg BW

Time after ABZ-SO plasma concentration ABZ-SO, plasma concentration ABZ-SO;NH; plasma
administration (h) (ng/ml £ S.D.) (ng/ml £ S.D.) concentration (ng/mit S.D.)
1 416.5+ 91.6 27.2+ 2.9 ND
3 1267.5+ 228.3 113.8+ 20.1 ND
6 2554.4+ 292.3 339.5+ 83.8 ND
9 3241.8+ 516.3 616.3+ 155.4 ND
12 3297.7+ 268.8 811.9+ 183.5 ND
18 3030.2+ 235.7 1040.3+ 223.7 ND
24 2404.9+ 439.7 1189.4+ 294.1 ND
30 2368.4+ 484.6 1394.8+ 352.7 ND
36 1439.3+ 545.2 1182.4+ 182.4 ND
42 954.9+ 520.9' 1063.9+ 181.1 ND
48 562.5+ 452.3 834.8+ 203.4 62.6 + 28.6*
54 ND 560.9+ 578.8 65.8+ 27.6
60 ND 227.8+ 342.2 71.1+ 38.8
66 ND ND 82.2+ 45.12
72 ND ND 55.0+ 20.8

ND: not detected.

@ The very high S.D. values are due to a large inter-subject variability observed in the kinetics of albendazole metabolites, along with the small

sample sizer( = 4).
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4, Discussion

In contrast to the sample pretreatment proposed by Mir-
fazaelian et al[15], the current method involves only two
steps of liquid—liquid extraction, namely extraction with
ethyl acetate under alkaline conditions and washing with
water for the removal of polar plasma endogenous com-
pounds. In addition, recovery of the analytes is better (min-
imum value 80% for all metabolites, compared to 65% for
ABZ-SO, 96% for ABZ-SQ and 70% for ABZ-SGNH>»
reported by Mirfazaelian et al15]) and this led to the es-
tablishment of substantially lower limits of quantification.
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