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Evaluation of plasma stability and pharmacokinetics of
parthenolide in rats with LC-MS/MS analysis
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Abstract: Parthenolide is a sesquiterpene lactone derived from the plant feverfew ( Tunacetum parthenium)
that possesses multiple anti-inflammatory and anti-cancer properties. A specific, sensitive, accurate and precise
LC-MS/MS method was developed and validated in the quantitative analysis of parthenolide in rat plasma. A
liquid-liquid extraction method was used to separate the analyte and the internal standard (IS, costunolide) from
plasma. A water-methanol mobile phase system was utilized in the gradient chromatographic separation. The
calibration curve with good linearity (+*>0.99) was established between 2 and 128 ng-mL™" with accuracy
and precision within acceptable limits at different QC levels. High extraction recovery was achieved for both
parthenolide (89.55%—95.79%) and IS (96.87%). Based on this LC-MS/MS method, the plasma stability and
pharmacokinetics of parthenolide were assessed in rats. Parthenolide was proved to be very unstable in rat
plasma, and was distributed and eliminated quickly in vivo, with a half-life less than 90 min. A high dose of
parthenolide (80 mg-kg™') resulted in a very low initial concentration (138.86+21.07 ng'mL™"). The systemic
exposure of parthenolide (area under the curve) increased disproportionally from 40 mg-kg ' dose group to 80
mg-kg ' dose group. The present study may provide helpful information for the development of parthenolide as
a drug candidate.
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Figure 1 The chemical structures of parthenolide and costuno-
lide (the internal standard)
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Figure 2 Representative MRM chromatograms of parthenolide (PTL) and costunolide (IS) in rat plasma: a blank plasma sample (A),
a plasma sample spiked with PTL and IS at LLOQ concentration of 2 ng -mL™" (B), and a plasma sample collected at 20 min after intra-

venous administration of 40 mg kg ' PTL (C) in rats

Table 1 The intra- and inter-day precision and accuracy for the quantification of parthenolide by LC-MS/MS in rat plasma. n=6,

mean + SD

. . Intra-da;
Nominal concentration Y

Inter-day

Measured concentration Accuracy

Precision

Measured concentration Accuracy Precision

/ng-mL"" = =
/ng-mL (RE, %) (RSD, %) /ng-mL (RE, %) (RSD, %)
2 1.81+0.26 -9.36 14.42 1.71£0.22 —-14.36 13.02
4 4.16 £0.20 3.96 4.89 4.19 £0.09 4.80 2.04
16 16.16 £ 1.97 1.01 12.17 16.18 £ 1.65 1.11 10.17
115 111.34 £9.93 -3.18 8.92 107.71 + 6.60 —6.34 6.13
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Figure 3 The in vitro stability of parthenolide at room tem-
perature in blank rat plasma at low, medium and high QC levels
during 0—120 min (n=6, mean = SD)
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Figure 4 The plasma concentration versus time profiles of
parthenolide after intravenous administration of parthenolide
with the doses at 20, 40 and 80 mg-kg™'. Results were mean =+
SD of six rats of each group
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Table 2 The pharmacokinetic parameters of parthenolide after intravenous injection of 20, 40 and 80 mg-kg ™' in rats. n=6, ¥=s

Dose of parthenolide/mg kg "

Parameter
20 40 80
t172 /min 5336 + 19.92 78.04 + 23.57 57.96 + 12.67
Co/ngmL"" 36.73 + 17.73 56.25 + 16.19 138.86 + 21.07

AUCg-41, /min ~ng~mL’l
AUCy-, /min ~ng~mL’l

839.66 + 201.14
1024.57 + 229.24

Vq/L-kg™ 1296.86 + 536.27
CL /L-min kg™ 21.71 £ 5.72
MRTg-4y, /min 36.30 + 4.63

1576.43 + 368.91

1942.86 + 384.92

2 142.88 + 452.18
19.85 + 4.17
62.09 + 11.06

5171.84 + 1405.75

5629.71 + 1 659.65

1250.90 + 386.70
15.27 + 4.54
53.26 + 10.56
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