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Pharmacokinetic study of ligustilide, senkyunolide A, and butylphthalide in
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Abstract: Objective To investigate the pharmacokinetics of ligustilide, senkyunolide A, and butylphthalide in supercritical CO,
extraction (SFE) fraction of Xionggiong Decoction after ig administration in rats. Methods Plasma samples were collected according
to different time periods after ig administration, and the concentration of ligustilide, senkyunolide A, and butylphthalide in plasma
samples was determined by HPLC so as to calculate the pharmacokinetic parameters and establish the metabolism curves by PKSolver
2.0 pharmacokinetic software. Results Excellent liner relationship of ligustilide, senkyunolide A, and butylphthalide was obtained in
the range of 0.416—16.640 pg/mL, 0.40—16.05 pg/mL, and 0.52—31.50 pg/mL, respectively. The recovery of the method was more
than 84%, and the intra- and inter-day RSD values were less than 5%. The pharmacokinetics parameters of ligustilide were as follows:
ty2 (2.082 0 + 0.637 6) h, Cpax (3.272 5 + 0.955 5) pg/mL, AUC, (15.400 + 1.812) pg-h/mL, and the pharmacokinetics parameters of
senkyunolide A and butylphthalide were similar to those of ligustilide. Conclusion The method for the determination of three
effective components from Xionggiong Decoction in plasma samples is precise, specific, and suitable for the pharmacokinetic study
and determination of the three effective components simultaneously.
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Fig.1 HPLC of blank plasma (A), blank plasma + reference substance (B), and rat plasma with drug (C)
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Table 1 Precision for determination of ligustilide, senkyunolide A, and butylphthalide in rat plasma (x +s ,n=5)

‘ B H ARG 25 B H TRDRS 25 FE
5y p ! (ngmL™) ‘ - : -
MR/ (ugmL™) RSD / % MR/ (ugmL™) RSD / %

BA AT 0.83 0.83+0.01 1.80 0.81+0.02 213
4.16 4.17+0.03 0.77 4.13+0.14 3.35

16.64 16.73+0.10 0.58 16.42+0.24 1.49

TN ARE A 2.01 1.9940.05 2.27 2.02+0.05 2.33
8.03 7.99+0.08 1.00 8.07+0.17 2.17

16.05 16.39+0.34 2.11 16.05+0.36 2.21

IE T HE2RTE 1.26 1.25+0.03 2.59 1.23+0.04 3.38
6.30 6.19+0.11 1.82 6.2840.14 2.20

31.50 31.02+0.84 2.71 30.48+0.87 2.88
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Table 2 Recovery of ligustilide, senkyunolide A, and butylphthalide in rat plasma samples (x +s,n=3)

% AR [ (ngmL™) TR | % RSD /% FRE A 1% RSD / %
BA AT 0.83 97.61+0.09 1.18 87.02+0.01 1.90
4.16 96.98+0.07 1.84 85.26+0.10 2.71
16.64 95.94+0.07 0.47 88.18+0.06 0.38
AR A 2.01 96.43+0.02 0.74 87.82+0.01 0.72
8.03 96.8340.06 0.75 87.50+0.10 1.46
16.05 97.2240.50 0.32 84.11+0.29 2.20
TE T HEIRR 1.26 96.40+0.03 2.19 86.09+0.01 0.97
6.30 96.4240.03 0.50 88.65+0.03 0.63
31.50 97.69-+0.49 1.60 89.59+1.14 4.07
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Fig. 2 Concentration-time curves of ligustilide, senkyunolide A,
and butylphthalide in rat plasma (x + s .n=10)

F#3 BANEE. FISHEAMETERREXRMEPNLGHNFESE (x+5,n=10)
Table 3 Pharmacokinetic parameters of ligustilide, senkyunolide A, and butylphthalide in rat plasma (x s ,n =10)

ZH A S NS AR A IE T HER K

K1 h 0.3328+0.2178 0.3355+0.2295 0.2615+0.5785
tu h 2.0820+0.6376 2.7620+1.4930 2.3580+0.8430
VIF L-kg™ 2.5200+0.4918 3.7200+0.729 4 4.9080+2.547 0
CL/F L-kg™h™ 1.4780+0592 1 1.2480+0.390 2 1.2830+0.796 5
tmax h 1.2910+0.6917 1.0840+0.308 8 1.4920+0.5733
Crnax ugmL™t 3.2725+0.9555 11.120 0+5.986 0 6.029 0+0.966 7
AUC,, pgmL*h 15.4000+£1.812 0 54.900 0+9.528 0 31.7700+9.135 6
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