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Development of UPLC-MS/MS Method for Determination of Saikosaponin B2 and B4 in Rat Plasma and
Application in Pharmacokinetics Study

LI Jianbo, XIE Minghua(Yuhang Branch, Second Affiliated Hospital of Zhejiang University, Hangzhou 311000, China)

ABSTRACT: OBJECTIVE To establish a UPLC-MS/MS method for the determination of saikosaponin B2 and B4 in rat
plasma. The pharmacokinetics of saikosaponin B2 and B4 after intravenous administration in rats were studied. METHODS
Saikosaponin F was used as internal standard, UPLC BEH Cg(2.1 mmx50 mm, 1.7pm) column was used and the column
temperature was set at 40 °C. The mobile phase was consisted of acetonitrile and water (containing 0.1% formic acid), gradient
elution with the flow rate of 0.4 mL-min"" for 4 min. Nitrogen was used as desolvation gas (800 L-h™") and cone gas (50 L-h™").
MRM was used to quantitatively analyze saikosaponin B2 m/z 825.4—617.5, saikosaponin B4 m/z 957.6— 649.6 and
saikosaponin F (internal standard) m/z 973.7—119.0. Rat plasma samples were treated by acetonitrile precipitation to remove
protein. RESULTS In the range of 5-5 000 ng-mL™", the concentrations of saikosaponin B2 and B4 in rat plasma showed good
linear relation ship(+>0.995), with the lower limit of quantification of 5 ng mL™'. Saikosaponin B2 had an intra-day RSD<12%
and inter-day RSD<15%. Saikosaponin B4 had an intra-day RSD<14%, inter-day RSD<15%. The accuracy of saikosaponin B2
and B4 ranged from 89.3% to 110.2%. CONCLUSION The method is sensitive, rapid and selective, and successfully applied
to the pharmacokinetics study of saikosaponin B2 and B4 after intravenous administration.
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Fig. 1 Chemical structures
a—saikosaponin B2; b—saikosaponin B4; c—saikosaponin F(IS).
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Fig.2 UPLC-MS/MS spectra chromatogram

a—blank plasma; b—blank plasma spiked with saikosaponin B2, B4 and
saikosaponin F(IS); c—rat plasma sample.
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Tab. 1 Precision, accuracy, recovery and matrix effect of
saikosaponin B2 in rat plasma(n=6)

W/ L% AEIE/ % ) UM
ngml™  Hyy  HiE Hl HE % %
5 11.5 14.1 88.7 113.7 87.4 98.6
8 10.0 12.9 108.4 110.2 95.5 95.4
400 9.8 53 96.6 94.1 93.2 101.2
4000 7.6 6.7 103.9 92.6 84.7 96.8

®2 KRR RAR I B4 RS R B R
o 2k 5 % BL (n=6)

Tab. 2 Precision, accuracy, recovery and matrix effect of
saikosaponin B4 in rat plasma(n=6)

e/ % HEREO/% R R
ngml™ Hgy o HE HA o HA % %
5 13.6 14.7 109.3 112.8 88.2 105.8
8 9.0 11.9 89.3 102.9 90.1 103.2
400 12.5 10.2 103.8 97.0 86.4 108.7
4 000 8.6 33 106.9 101.1 83.8 92.7
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Fig. 3 Plasma concentration-time curve of saikosaponin B2
(1.5 mg-kg™), saikosaponin B4 (1.5 mg-kg™) after intravenous
administration

R3 ARBKETRAZH B2, B4 EHH Y 5K
Tab. 3 Main pharmacokinetic parameters of saikosaponin
B2, B4 in rats after intravenous
SeHIEH B2

LEHHRH B4

ZH ,1 S
(1.5mg-kg™) (1.5mg-kg™)
AUC .o/ h'ng-mL™" 1993.2+189.7 503.4+69.1
AUCg./h-ng-mL"™" 1995.9+189.3 505.4+69.2
MRTg.y/h 0.63+0.05 0.46+0.08
MRT (g0 /h 0.64+0.04 0.48+0.08
tin/h 0.60.1 1.0£0.1
CL/L-h™" kg™ 0.8+0.1 3.0£0.5
V/L kg™ 0.7+0.1 42+0.7
Conax/ng-mL™" 3833.8+117.7 1159.7+259.6
4 i1t

UPLC-MS/MS 3 F T IfiL 3% rh 455 2. 4F B2, B4
TR, HAES HPLC 4 Hrif e, RS .
T 4 min BI W] 58 BT LA 5L 120 4, 7RS4

o E BAC R 252 2019 4E 2 H 55 36 555 3 )




R Z A 57571, b Guan 25U HGE 33 4T
(] 15 min L. HMWIZ ESI IE Sk B 7F J5 ik
W g R, R R B EST B T L
IEE PR RBEER. RHOHE-01%H R,
80 PR BRI, AT LAAS B35 A 1) (1 0 5 R B
(6] o ¥ S AR N A A R — AN AT 55
HLEHA Y F NN AR E 5 5 21 B2, B4
A AR A {3 B s T A0 e 2 7 K

f£ UPLC-MS/MS 73 M 2 i, B £ & A B
FETIMRITIERIM 1 Ak SIS0, AHE 7
W& AR IER AN, CEEREAR
DUVE T AT LSS R G £ B 36 R AT 452 52 1) 2 ol
RN . BAR NG E A DU IEMRE T IR %, (H
ARFFRAEE TR 5 ngmL™", 7T LA L k2
BEERE A E R

AW T R, P, ERERITM
UPLC-MS/MS 5 K BR3¢ HH 46 217 B2, B4 5
P, KMEVEEN 5~5000 ngmL™', KRN
2ng-mL™", IEATIHE Y 4 min, BIHN A TLeH 2T
B2. B4 K& FHEIkeA 255 M2 % 71

REFERENCES

[11 XIEDH, CAIBC, AN Y Q, et al. Advancement in research
of chemical components and pharmacological effect of
saikosaponin [J]. J Nanjing Univ Tradit Chin Med(# 5% 71 =
R EEAAR), 2007, 23(1): 63-65.

[21 ZHANG S H, LIU C L, WANG Y F, et al. Determination of
17 elements in the radix bupleuri by inductively coupled
plasma atomic emission spectrometry [J]. Chin J Health Lab
Tec(H H PRI 24 &), 2017, 27(16): 2308-2310.

[3] QIAO Y R, ZHANG F, FANG Y, et al. LC-MS analysis of
saikosaponins in rat lung tissues after oral administration of
bupleurum saikosaponin extract [J]. J Shanxi Med Univ(LLi 7
ERIKA24R), 2016, 47(3): 264-269.

[4] LIC,XUEH G, FENG L J, et al. The effect of saikosaponin D
on doxorubicin pharmacokinetics and its MDR reversal in
MCF-7/adr cell xenografts [J]. Eur Rev Med Pharm Sci, 2017,
21(19): 4437-4445.

[S] KWON M H, JEONG J S, RYU J, et al. Simultaneous
determination of saikosaponin a, paeconol, and imperatorin,
components of DA-9805, in rat plasma by LC-MS/MS and
application to a pharmacokinetic study [J]. J Chromatogr B,
2017(1068): 289-296.

[6] HE M, CHEN W W, WANG M M, et al. Simultaneous
determination of multiple components  of
Bu-zhong-yi-qi-tang in rat tissues by LC-MS/MS: Application
to a tissue distribution study [J]. J Chromatogr B, 2017(1044):
177-184.

[71 ZHANG G S,HU P Y, LI D X, et al. Formulations, hemolytic
and pharmacokinetic studies on saikosaponin a and
saikosaponin d compound liposomes [J]. Molecules(Basel,

bioactive

o EBACR 252 2019 4E 2 H 55 36 545 3 )

(8]

]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

Switzerland), 2015, 20(4): 5889-5907.
XU L, SONG R, TIAN J X, et al. Analysis of saikosaponins in
rat plasma by anionic adducts-based liquid chromatography
tandem mass spectrometry method [J]. Biomed Chromatogr,
2012, 26(7): 808-815.
TANG Y H, ZHANG Y Y, ZHU H Y, et al. A
high-performance liquid chromatographic method for
saikosaponin a quantification in rat plasma [J]. Biomed
Chromatogr, 2007, 21(5): 458-462.
WANG S C, ZHAO H P, HUANGFU M J. Pharmacokinetic
of saikosaponin D in Wuling capsules in mouse [J]. Chin
Tradit Pat Med("H B2%), 2005, 27(7): 809-811.
GUAN X F, WANG X Y, YAN K J, et al. UFLC-MS/MS
determination and pharmacokinetic  studies of  six
Saikosaponins in rat plasma after oral administration of
Bupleurum Dropping Pills [J]. J Pharm Biomed Anal,
2016(124): 288-293.
LIU M, SU X, LI G, et al. Validated UPLC-MS/MS method
for simultancous determination of simvastatin, simvastatin
hydroxy acid and berberine in rat plasma: Application to the
drug-drug pharmacokinetic interaction study of simvastatin
combined with berberine after oral administration in rats [J]. J
Chromatogr B Analyt Technol Biomed Life Sci, 2015(1006):
8-15.
Al'Y, WU Y, WANG F, et al. A UPLC-MS/MS method for
simultaneous quantitation of three monoterpene glycosides and
four alkaloids in rat plasma: application to a comparative
pharmacokinetic study of Huo Luo Xiao Ling Dan and single
herb extract [J]. J Mass Spectrom, 2015, 50(3): 567-577.
FDA. US department of health and human services guidance
for industy: Bioanalvtical Method Validation [S]. 2013.
FANG B, BAO S, WANG S, et al. Pharmacokinetic study of
ardisiacrispin A in rat plasma after intravenous administration
by UPLC-MS/MS [J]. Biomed Chromatogr, 2017, 31(3):
e3826.
WANG J, ZHAO T, KONG J, et al. Determination of
vitacoxib, a novel COX-2 inhibitor, in equine plasma using
UPLC-MS/MS detection: Development and validation of new
methodology [J]. J Chromatogr B Analyt Technol Biomed Life
Sci, 2017(1061/1062): 270-274.
ZHANG Q, WEN C, XIANG Z, et al. Determination of
CUDC-101 in rat plasma by liquid chromatography mass
spectrometry and its application to a pharmacokinetic study [J].
J Pharm Biomed Anal, 2014(90): 134-138.
WANG S H, WU HY, HUANG X L, et al. Determination of
N-methylcytisine in rat plasma by UPLC-MS/MS and its
application to pharmacokinetic study [J]. J Chromatogr B
Analyt Technol Biomed Life Sci, 2015(990): 118-124.
MA J S, WANG S H, HUANG X L, et al. Validated
UPLC-MS/MS method for determination of hordenine in rat
plasma and its application to pharmacokinetic study [J]. J
Pharm Biomed Anal, 2015(111): 131-137.
XIANG Y C, LI H, HUANG Y, et al. Determination of
linezolid in critically ill patients plasma by LC-MS/MS [J].
Chin J Mod Appl Pharm(*h [E AR FHZ52%), 2018, 35(7):
959-962.
ZHAO B Y, YANG C, YUAN Y, et al. Determination of
metopolol in human plasma using UHPLC coupled to mass
spectrometry [J]. Chin J Mod Appl Pharm( [EHIAC N FH Z
2£), 2018, 35(6): 840-844.

Wefia B : 2018-04-04

(KTt : FH5Y)

Chin J Mod Appl Pharm, 2019 February, Vol.36 No.3 -321-



