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[ Abstract] Objective To create a high-performance liquid chromatography-tandem mass spectrometry ( HPLC-
MS/MS) method for the quantitative analysis of Flavokawain B in plasma, and to investigate its pharmacokinetic
characteristics in mice. Methods Flavokawain B was administered to KM mice via intravenous injection (20 mg/kg) ,
intraperitoneal injection (20, 40, and 60 mg/kg) , and intragastric(200, 400, and 600 mg/kg) routes. Blood was drawn
from the venous plexus of the eye fundus at 0, 5, 30 min and 1, 2, 4, 6, 8, 12, 16, and 24 h and then the plasma was
separated. Flavokawain B levels in the plasma samples were analyzed by HPLC-MS/MS, and its pharmacokinetic
parameters and bioavailability following the different routes of administration were calculated. Results Flavokawain B
showed a good linear relationship in plasma (r = 0.9995), with a low limit of quantification of 0.2 ng/mL, accuracy
-8.50% ~ 12.50% , precision 1.73% ~ 12.03%, and no obvious matrix effect (88.68% ~ 102.04% ). HPLC-MS/MS
was verified as a suitable method for the quantitative evaluation of Flavokawain B in mice plasma. Flavokawain B showed
rapid absorption in vivo, with a peak of plasma concentrations at 0. 083 h after intraperitoneal or intragastric administration.
Flavokawain B showed good linear pharmacokinetics following intraperitoneal injection of 20 ~ 60 mg/kg and intragastric
administration of 200 ~ 600 mg/kg. The absolute bioavailability of Flavokawain B was 53.29% following intraperitoneal
injection and 1. 38% following intragastric administration. Conclusions The current quantitative HPLC-MS/MS technique
provides a straightforward, precise, and sensitive method for investigating the pharmacokinetics of Flavokawain B in mice.
Flavokawain B; pharmacokinetics; bioavailability; HPLC-MS/MS
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Figure 1 Product ion spectra and chemical structures with the fragmentation pattern
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B K Ve A5 F T ok B fe /b S5 SR LR 2, R OL
XSelect® HSS T3 Ak LA 2,15 -5 P9 8- 7K SR 6 i AH
R IEAT I 2E I IE

F1 ERELAME B MR ARERMLAE A 65 5SS 4L

Table 1 Optimized liquid chromatography-mass spectrometry parameters of Flavokawain B and internal standard luteolin

3T BT SEFAIIE] (ms) EFEHIE(V) s RE i (eV) LR BRI ] (min)
Analyte Ton pair Dwell time(ms) De-clustering voltage( V) Collision energy(eV) Retention time( min)
HEREAME B
KR Bﬁ?% 285.1/181. 1 100 105 27 4.06
Flavokawain B
7M;_F1 R (W) 287.1/153.1 100 150 44 2. 65
Luteolin ( Internal standard)
ATl Rk B FRAEED
Al -7k HRIHMEB Methanol-water Flavokawain B
~ & 9x10°7 Methanol-water Flavokawain B ~ 3 6x10° 4
=< =< 3
= 6106 4 . S 2 4x10° A
g 3 PitR ‘; 2x10°%
B 3410 = 22
Fz 0 Bz 01
=t T T T 1 = T T T T T
0 2 4 6 8 0 2 4 6 8
IS A (min) B (min)
Time (min) Time (min)
B I B Il
= ) ZJE-K HRILHIMEB ~ . LK HRILHIHAEB
;\; £ 9%10°7  Acetonitrile-water Flavokawain B ;\; S 6103 4 Acetonitrile-water  Flavokawain B
Sz 6x10° . <z 40
B2 3x100 IS BE 2410°]
=ge g8 .
E 0 T T T 1 E 0_ T T T 1
0 2 4 6 8 0 2 4 8
B 1A Cmin) B[] (min)
Time (min) Time (min)
‘! Acetonitzrf_iiifiﬁzl water cf ZIH-7 AR K
~ e 6 o a B ~ 3 6x103 Acetonitrile-isopropanol-water
€ ] ) HRTLSRED ST o]
NE-E PR Flavokawain B ~ B
2 2 3x10° IS 2 £ 24107
= 2 = 2
== 0 T T T T T T i = 01 T T T 1
0 2 4 6 8 0 2 4 6 8
IR T] Cmin) B8] (min)
Time (min) Time (min)

FAT AT B REHAME B(800 ng/mL)/HHs (1S) 76 H B /K VEMER R T AR B B 7o B T, B 1. # R EL#HIAE B (800 ng/
mL) /PR (1S) 78 ZHE-K ik &R F 3B B FitE ;¢ 1, C I 3R BB B(800 ng/mL) /AR (1S) 78 2 M-S TR BE- /K B ik 2R

TERE R T RAL

2 ATRIGEBEAR T 5k B i A

Note. A I , AIl. Extracted ion chromatogram of Flavokawain B (800 ng/mL) / internal standard (IS) in methanol-water elution system. B I |

B II. Extracted ion chromatogram of Flavokawain B (800 ng/mL) / internal standard (IS) in acetonitrile-water elution system. C I, C1II.

Extracted ion chromatogram of Flavokawain B (800 ng/mL) / internal standard (IS) in acetonitrile isopropanol water elution system.

Figure 2 Carry-over results under different elution systems
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H92.12% + 4.24%) ML T 3 £5 W B (FKB h

84.70% + 1.89% IS "N 96.83% + 4.50%) , K Itk
FH 3 45 G VE R BRI R A7 5 225 2 ik
2.3 FERFEWIE

2.3.1 kiR

UNPEL 3 B, Ao 0 B 23 W FE R ) 200 SR A

FKB i 0§ B} [8] 24 24 4. 06 min, PN by H W B[R] 24 R
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Note. A, F. Extracted ion chromatogram of blank plasma sample. B, G. Blank plasma samples spiked with internal standard (IS, luteolin) and

Flavokawain B ( LOQ concentration, 0.2 ng/mL). C, H. Extracted ion chromatogram of plasma sample obtained 0. 083 h after intravenous injection

in mice. D, I. Extracted ion chromatogram of plasma sample obtained 0.083 h after intraperitoneal injection in mice. E, J. Extracted ion

chromatogram of plasma sample obtained 0. 083 h after intragastric administration in mice.

Figure 3 Multiple reactions monitoring chromatogram of Flavokawain B and internal standard in plasma
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Note. A. Mean concentration-time curve of Flavokawain B after intravenous injection in mice. B. Mean concentration-time curve of Flavokawain B

after intraperitoneal injection in mice. C. Mean concentration-time curve of Flavokawain B after intragastric administration in mice. D. Partially

enlarged plot of the mean concentration-time curve of Flavokawain B from 0 ~ 4 h after intraperitoneal injection in mice; E. Partially enlarged view

of the mean concentration-time curve of Flavokawain B in mice after intragastric administration from 0 ~ 4 h.

Figure 4 Mean concentration-time curve of Flavokawain B in mice after administration(x + s,n = 6)
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Table 2 Pharmacokinetic parameters of plasma Flavokawain B in mice after intravenous injection, intraperitoneal injection,

and intragastric administration (x = s,n = 6)

S8 i.0.20 i.p.20 i.p.40 i.p.60 i.2.200 i.g.400 i.g.600
Parameter (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
AUC,, (h-ng/mL) 852. 940 529. 320 786. 960 1436. 280 154. 490 217. 640 292. 130
AUC,_,. (h-ng/mL) 898. 820 578. 840 898. 560 1437. 080 158.310 341. 190 299.710
MRT,,(h) 4.510 4.220 3.270 5.090 3.730 3.580 2.780
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ty,(h) 7. 600 4. 890 8.330 2.040 1. 810 8. 840 2. 180

T (h) 0.083 0.083 0.083 0.083 0. 083 0. 083 0. 083
Vz/F (L/kg) 244. 060 243. 630 534.920 122. 950 329. 080 1495. 880 630. 400
CLz/F L/ (h-kg) 22.250 34. 550 44.520 41.750 126. 340 117. 240 200. 200
Cs in o C,,.(ng/mL) 503. 860 294. 160 532. 460 602. 390 62.290 97.510 211. 440
F(%) - 62. 060 46. 130 56. 130 1.810 1.280 1. 140
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TERR IS 20 ~ 60 mg/kg K iEE 200 ~ 600 mg/
kg A 25BN, 254030 ) 2=l B 2 I A ik
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Note. A. The linear relationship between AUC,, and dosage of Flavokawain B in plasma after intraperitoneal injection in mice. B. The linear

relationship between AUC,, and dosage of Flavokawain B in plasma after intragastric administration in mice.

Figure 5 Linear relationship between AUC, and the dosage of Flavokawain B in the plasma of mice after

administration(x = s,n = 6)
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