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Pharmacokinetic study on glycyrrhetinic acid in rats ig administrated by
Glycyrrhizae Radix et Rhizoma Praeparata Cum Melle Decoction
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Abstract: Objective To establish an LC-MS/MS method for determination of glycyrrhetinic acid (GA) in plasma after ig
administration of Glycyrrhizae Radix et Rhizoma Praeparata Cum Melle (Zhigancao) Decoction in rats in vivo. Methods Treating
plasma with ethyl acetate protein precipitation and taking reseveratrol was used as the internal standard (IS), the residues were analyzed
with LC-MS/MS system (Agilent ORBAX SB-C;3 RP column, 50 mm x 2.1 mm, 1.8 pm) with the mobile phase consisted of
acetonitrile-water (80 : 20, 0.2% formic acid), flow-rate of 0.2 mL/min, and column temperature of 30 ‘C. Agilent 6410 triple quad
mass spectrometer system with an electrospray ionization (ESI) source and negative ion mode was used as the detector in this study.
Multi-reaction monitoring (MRM) was used to detect GA by using ion combinations of m/z 469.4—425.4 for GA and 227.1—143.0
for IS. Results The calibration curve showed good linear regression (R*= 0.997 1) within measurement ranges (33.4—8 560.0
ng/mL). Both the intra- and inter-day precision and variation RSD were less than 10%. The average recovery rates at low, medium, and
high concentrations of GA were 75.3%, 78.2%, and 78.5%, respectively. Under these conditions, the pharmacokinetic parameters of GA in
plasma of rats after ig administration of Zhigancao Decoction were #,,, (8.00 £ 1.13) h, Cpx (811.02 + 300.25) ng/mL, and
AUC 4 (11 439.21 £+ 3 367.36) ng/mL-h. Conclusion The method provides a sensitive, accurate, precise, and reliable analytical
procedure for detecting GA in rat plasma and studying its pharmacokinetics.

Key words: Glycyrrhizae Radix et Rhizoma Praeparata Cum Melle (Zhigancao) Decoction; glycyrrhetinic acid (GA); pharmacokinetics;
LC-MS/MS; reseveratrol
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Fig. 1 LC-MS/MS chromatograms of GA in rat plasma
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Decoction (x+s,n=5)

Z H A HER R
fnax h 8.00+1.13
Cnax ng'mL™ 811.02+300.25
AUCq-4 ng'mL "h 11 439.21+3 367.36
tin h 4.96+2.07

WA, HEIRRIN 25T m/z 425.4
H1409.2, Fr# w0 SAEAL = NARPII 250 1
m/z 4 185 F1 143, J5& W AR R, ok — % (1) &
LT m/z 469.4—425.4 1227.1—-143.0 4 MRM
I3 BT HE TR SR A MRM S 6 25 1 1 7
X (SRMD BA &1L 8 P R .
4.2 MIRYIENERE

TEN PRI LR RE T, 8 T 5 H RUIRIR 4,
FIRAL RE IR, DL AR AN [ B2 P B R [ 2 7 I
SRR, AR SRS IR TR
I BN G 2 P AR, (il o BT,
U AN FF 0.96 min, HH 5 KR K (122 25 BEAE
MRM Wil {5 5 JoAH B T4, Sk B 3 e
HNFF
43 HEMFERATIEEL

HHR. AS2H., ZLEHHLX 5T
ARy, (HELETF. AS 21 Rby IASE
T Re fEH HE G RN, ig Sdami
JCiER B o T H R A SR KRy, AN
AW, AUl s )y R,
AR TP A SR I 2 s R 7 H 5L A /N
FAINY, 52 b A R AR R K g ok BBk ig,  H o
VR R PE o, S i fi B 0 N ot v 4% 1 T,
WA SI G e F H R R R R FR bR 145 o
5 #ig

AHFFRHA LC-MS/MS ik, LAAZE RN A
br, LLESI AB T, ik MRM J5at, 1A
B ig & H #0075 MR T B PR AT T I, T
THH R BRI L 25 BEAS I 7%, R
e T AR, ARG IRIRH 24t T
SR AR o
S 3K
[1] &EWelg, B 2, £ W K HEGPUOERE ST

5[] TR SIRR, 1993, 9(6): 1-3.



+ 1584 - ¢ %% Chinese Traditional and Herbal Drugs 3£ 42 % 25 8 #] 201148 H

(21 BREoe, Z0OME, WIENI, A COH R R Il R 24 2% 24 3, 2006, 22(5): 365-368.
HEORH R RS I3 2 L [9). 2y, 2000,  [8]  AKWIA, PRAESE. HRER KL IO H SRR IR R T
40(9): 1438-1440. WA [0, DU 5K, 2011, 26(1): 33-35.
[3] X, Bk wr, SBW, & K HRBA 0 R [9] Lin Z J, Qiu S X, Wufuer A, et al. Simultaneous
P X e 11 TR 2 A K Bl U feh 2 i 3 B LA 47 1 determination of glycyrrhizin, a marker component in
S [1]. P HELSIEER, 2003, 14(1): 6-9. Radix Glycyrrhizae, and its major metabolite gylcyrrhetic
[4] FBR229E, B &, XISR4E, & K HEHAERLN NS acid in human plasma by LC-MS/MS [J]. J Chromatogr
BT RIS O VA BAREPE I S [J]. 2 2 B, 2005, 814: 201-207.
LR ZhTE, 2001, 12(5): 332-336. [10] Zhao W J, Wang B J, Wei C M, et al. Determination of
[5]1 BR=E3E, BR A, X054, S5 KOH 505 KA R0k ot glycyrrhetic acid in human plasma by HPLC-MS method
2H 15 e T A K B EL Sk UL A s 4% B % B A HL A 5 T and investigation of its pharmacokinetics [J]. J Clin
(1. FESEET7 )24 2%, 2002, 8(1): 41-43. Pharm Ther, 2008, 33: 289-294.
[6] MR23E, Br A, xR, 55 K HE G EA 80800 [11] Akao T, Hayashi T, Kobashi K, et al. Intestinal baeterinal
AL,\HJVEEIE‘HTTE'JE‘HH [J]. H¥Z, 2001, 32(2): 134-136. hydrolysis is indispensable to absorption of 18pB-
(71 ¥ & 1 2 W 2, 5 S e sokse glycyrrhetic acid after oral administration of glycyrrhizin
FUH IR R A AR AR 254880 T2 (7). P in rats [J]. J Pharm Pharmacol, 1994, 46: 135-139.

Rz H2h e EAk s b R e 4 A EF) (¥ B4 ). Chinese Herbal Medicines (CHM, % % % 3 SUR ).
CMRZMEERY (RFIL CESEDAAM LMY ). (VPN (RAE (F A FHE F-F
FHY), ARBELERE, ZIFHA ) KikE LIRS, T EAREATEN AR R 4.
1. A RAXAG AT R 3 25 J0 EAL M 3k http://www. P 3£ 25 J2 4L F B 3 www.tiprpress.com % 5
4 FIRR, £ R & ENA NHEF M, F— RIS E MG BATE RIS, 4 T & & f
FAEFO/ATARG M ).
2. RN EARF R TR RS

SRS Kk A At It AT KA R 0 Ko fe T

%{i*g‘%—ﬁ/u



