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Abstract: Objective A simple, rapid, and sensitive ultra high-performance liquid chromatography tandem mass spectrometry
(UPLC-MS/MS) method has been developed to detect doxorubicin in rat plasma. The method was also validated for its application
in toxicokinetics. Methods The separation was carried out on ACQUITY UPLC®” BEH C,, column (50 mm x 2.1 mm, 1.7 um). The
mobile phase consisted of 0.1% formic acid with 2 mmol/L ammonium formate and acetonitrile with gradient elution. The flow rate
was 0.4 mL/min, and volume of injection was 10 pL. Electrospray ionization (ESI) source and multiple-reaction monitoring (MRM)
was performed in the positive ion mode. The samples were prepared by protein precipitation. The ion pairs of m/z 544.43—m/z
397.08 and m/z 285.02—m/z 154.40 were used to doxorubicin and internal standard diazepam. A total of 30 SD rats were randomly
divided into three groups according to body weight. The concentration of doxorubicin in rat plasma after intravenous administration
of doxorubicin hydrochloride injection of 52.5, 61.4, and 72.3 mg/m* were determined, and the toxicokinetic parameters were
calculated by using DAS 3.1.4. Results Endogenous substance in plasma had no effect on results. The linear ranges of doxorubicin
were 0.5 — 100 ng/mL, with the lower limit of quantification of 0.5 ng/mL. Under concentrations of 0.5, 1, 20, and 80 ng/mL, the
RSD value of intra and inter-day were 3.21%—12.79%. The extraction recovery and matrix effect of doxorubicin at 1 and 80 ng/mL
were 102.00% — 103.75% and 79.27% — 89.34%, respectively. After intravenous administration of doxorubicinhydrochloride
injection of 52.5, 61.4, and 72.3 mg/m’ the toxicokinetic parameters were as follows: AUC,, (2 318.78 + 282.65), (3 203.11 +
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829.41) and (3 326.96 + 546.04) ng-h/mL; C,,, (1 720.50 + 851.19), (3 363.00 + 1 458.84) and (2 156.50 + 919.90) ng/mL,
separately. Conclusion The established UPLC-MS/MS method has high sensitivity, simple sample preparation method and short

sample analysis time. It can be applied to the toxicokinetic test of doxorubicin in rats.
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Fig.1 Representative chromatograms of doxorubicin and IS in rat plasma
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B2 ZFILEEXRIENZE LK (n=10)
Fig.2 Concentration versus time curve of doxorubicin in
rat plasma (n=10)
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Table 1 Toxicokinetic parameters of doxorubicin in rat plasma (n=10)

B¥ A HREZ R A
52.2 mg'm 61.4 mg:m ™’ 72.3 mg:m *

AUC,, pg'L "h 2 318.78+282.65 3203.11+829.41 3 326.96+546.04
Coosan pgL™ 1 720.50+851.19 3363.00+1 458.84 2 156.50+£919.90

[ h 0.083+0.00 0.083+0.00 0.083+0.00

tinZ h 34.65+7.16 42.31+10.86 38.04+£5.89

Vz Lm ’ 1 071.46+£271.40 1 118.78+£306.25 1118.22+184.83
CLz Lh 'm? 21.35+£2.25 18.74+5.39 20.53+2.85
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