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Effects of glycyrrhizic acid and glycyrrhetinic acid on in vivo pharmacokinetic
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Abstract: Objective To explore the potential effects of glycyrrhizic acid and its active metabolite glycyrrhetinic acid on the in vivo
pharmacokinetic parameters of paeoniflorin in rats, and to investigate the rationality of the compatibility of Paeonia lactiflora and
Glycyrrhizae Radix et Rhizome. Methods After the ig administration of paeoniflorin alone or with glycyrrhizic acid and
glycyrrhetinic acid respectively, blood samples were collected at different time points and assayed by LC-MS, and the plasma
concentration-time profiles of paeoniflorin were established. The pharmacokinetic parameters were calculated and analyzed with
DAS2.1.1 software. Results Glycyrrhizic acid could reduce the Cy,y, fmax, and AUC of paeoniflorin, while glycyrrhetinic acid could
increase the parameters. Conclusion Glycyrrhizae Radix et Rhizome could increase the bioavailability of paeoniflorin through the
activity of glycyrrhetinic acid which is the active metabolite of glycyrrhizic acid.

Key words: glycyrrhizic acid; glycyrrhetinic acid; paeoniflorin; pharmacokinetics; bioavailability

ATUTH L RS BUR. BRI BT EMEE. R 2 Th R SRR, A5
EACEEAE R A ORISR S 2 A0, b WA R SRy, BAMREBUR. BTR. Bl
RE AT LILAAAN i . A5 NrEsts . P sOE Bk . Hrai o llsk i <54
W B AL B, (SEBOTSe, Hae L AT AR AR, T RS 2 TR
PR TR PSR BT, U PO RATSTERRUAN AR S TR
B PUMRSEEA], R H A IR AR R R, RSS2 (KA A A I R () BAR R

It EER: 2012-11-16

E£WA: EFAKEFILESEYIHE (81273655): LI RAMAFRIER TREBIIH (ysxk-2010): YLikm 4Rl TR % BhI5 H JF
RUSE (2011ZYX3-001. 002, 0077); VL4 “FHiE LAE” ey Bilies 25 R R EHT A SRR [ (2008) 30 5]

EZE N Xl FF (1987—), 4, 2010 EHMLRFTTA, BEFTT 1 g TR 2 HI R B AR N 5 1A

«*BIEEE KWK Tel: (025)85811230 E-mail: diliuging@hotmail.com



%%

Chinese Traditional and Herbal Drugs 2% 44 3% 35 123 201346 A

- 1611 -

oy BAERBR MANTE R, H SR AR AR AL
(Y T 7= ) H B R B AT 2 1 AR R F 1 e
i LR o A ST I LR R P g AT 2 A
O3S H R H R IRIRECA ig 45 245 A5 251 i)
SESHRAL, PRI REIR S R R A 251 AR
YRR R e, At — DR 25 5 H R AR
U AR B AR B g e S LRLR, B I 25 X AT S
PR ER AL S0 AR o

1

1.1 Zm5iH

AT IR RN, BRI AR I AE R R IR A,
flb'5 20081113, JFiEsr3Ch 98.0%: H g, MY
BYe BB R A, ik 20101113, i
SECR 98.0%: HHLIRIR, FRPEBIHIZA IR AT,
L5 20101112, 540 98.0% . A5 2515 HE i (it
ERMERD, #5 110736-200934, Ha 1% I i
(g B E D, #S 110749-200810, 31 [F
2y AR E iR s NG W (fagalD,
Merck Al s K HEZEK: AR K 744l
AAL A, R RURA
1.2 ¥

SD Kil, MEbE, i 180~220 g, HIFEAL
T B 2 R E S A R, S ASIE S SCXK
(") 2007-0005.

1.3 ¢

Agilent 1200 LC-MS B CELARITA i <AL
VUSCHERE S . HBhBb eSS . HmE% 3 FJH. Chem
station (A% TAEu,), SEE 244w BP211D %Y
BT R, 8 Satrorius 237); TGL—16MC
AR O, R AR A E IR A E] s )
HRBWA WIERAOG BT RE RIS AR 2
Al; DCY—24S n[ A WAL, F BgRMERA B
NGIP
2 FEE4R
2.1 HREIH&

KA RS 75 mg, AN 0.2%
CMC-Na /K 15 mL ¥, BIA3AT 2451 8 B W o
R RRIAT AT 75 mg, H R 62.50 mg (LAAjZy
HHEAZL 11 HED, A 02% CMC-Na /K
VR 15 mL SR, BDAG T SR O AT AT 24 1R 1
FEEFRAT 291 75 mg, HHIRIR 35.75 mg, A
15 mL 0.2% CMC-Na 7K i, BIASH 5 R R i
(IS ERERION =N

22 HE54Y

SD K RUSLEGRTIE VMR 2 d, 29 RdE e 14
h, AEEK, 45255 2h WAEK, RgEe. FRR
BEML > Jpo0f R ATl H R+ A5 251541,
HERR+AT25H 4, a6 . Hoh3 4R ig
5T “2.17 TR ECHII AR 259 10 mL/kg (HPATZ
1F 50 mg/kg, HHER 41.67 mg/kg, HEIKER 23.83
mg/kg), %25 1 IR GRlE3L AR S WA A3
SRR LT 5D .
23 MEFERESLE

F4525)5 5. 10, 20, 30, 45. 60, 90. 120.
180, 240. 360. 480. 600. 1 440 min %20 K FUIR
I I, X B ZH AR AEE M AS 2% (A 3%, 5 000 r/min
B0 6 min, HUE3EE-80 CUKMRAF 45 H .
24 AHEBNE
241 @AM MG FEA Agilent Zorbax SB-Cig
FE (50 mm X 4.6 mm, 1.8 um); FshAH K FEE-0.05%
R KIS (23 1 77), SEFEVRMi; B E 0.2
mL/min; BEFEE S pl; AR 25 C.
242 JHI%S&ME API-ES B, SIM B, 5
TR, F AR R 10 L/min, 1 350 C,
AR T) 241.15 kPa, BN K S 3 000 Pao il
X% m/z 503.20 & mATMNE 1, m/z 411 & &
R ETRE
2.4.3  ATHEEEIRIREI A O 2 R S
KB PR E, 0 I AR, e A S K 0.50
mg/mL FIE&M, T4 CORAF. IRHTRT, HOM RS
WS, JeH P EERIBE L 0.050 mg/mL, %
REEFRRERRE 2 Il Ik
244 Whr (S) WHEMHI& BTG, *
BRRT, IR AR, e Sk 9.7 mg/mL
25, T 4 CLRAE. WGHHT, A Bkl 9.7
mg/mL, RIS,
245  IMHEFEREIS R RARHER S 250 pL, &
FHZAEOEF, 5000 r/min 2.0 6 min. f5%%
WS 25128 100 pL B — @08 d, FE A
9.7 ug/mL WFREE 10 pL, WHE 90 s fif N bx 5 i
WIRAY, TN 320 ul, WJiE 120 s 24 AT
YESE4AS, 12 000 r/min B0 5 min, B FIEWR A B0
B, T 37 Tl R AR, BRI 100 uL
MBAH T EE-0.05% R /K (23 0 77), i€ 90 s,
12 000 r/min &0 5 min, &0 5B B WRIEA
HPLC-MS 7347



- 1612 - XX

Chinese Traditional and Herbal Drugs 2% 44 3% 35 123 201346 A

TEFER
(1) Ltk DeEAIK, SHIR+A]
P+ bR, AT, TR AT 2T AL
Ko HEIRR+AATHEAIMKE 6 17, 1% “2.4.57

2.4.6

L0 R Ay (2 P i & S 1/ we Y N DI S
Mg w1 P, AJ4H . W71 5k
WA, WIRPESE ALY O BRI 1,
1 RAF L JE .

T T T T T T
o 1 2 3 4

T T T T ]
5 6 7 8 9 0

I 12
A B C
o N~——
T T T T T T T T 1 [ T T T T T T T T 1
1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9

1 2 1 2
D \j\\:\\d\\/\‘
Mlll
o 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9

t/ min

LA 252
1-IS  2-paeoniflorin

1 ZFEHME A).TELE+AAT+RE B). SHFEHMLEHFR+RR (O HER+AAFHALNRER+RRE (D).

HEXRBR+AIHHAMEFR+RIR (E) # HPLC

Fig. 1 HPLC chromatograms of blank plasma (A), blank plasma + paeoniflorin + IS (B), and plasma samples

treated with peoniflorin + IS (C), glycyrrhizic acid + plasma samples treated with peoniflorin + IS (D),

and glycyrrhetinic acid + plasma samples treated with peoniflorin + IS (E)
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*1 HERREBEIXBWHATEXRANAGHZSEENE (x25,n=6)
Table 1 Effects of glycyrrhizic acid and glycyrrhetinic acid on in vivo pharmacokinetic
parameters of paeoniflorin in rats (x £s,n=6)

ZH HLp AUt HER+AT 2 HELR IR+ AT 2T
Crax ng'mL™ 233.86+13.97 162.72+14.62™ 367.68+84.19"
fmax min 36.00+£8.22 20.00£0.00" 42.00%6.71
tin min 170.60+197.06 51.38+£27.22 199.354+151.20
AUC) 1440 pg-min-L! 25 786.59+3 237.01 18 706.5143 902.93™ 38732.91+£8 672.46"
AUCy ., pg-min-L™! 26 787.93+2 832.68 18 880.044 101.66" 39 726.22+8 742.82"
MRT min 89.67+4.04 91.92426.30 111.88+10.15
CL L-min kg 1.880.20 2.76+0.62° 1.3240.32°

AR TP<0.05 TP<0.01
*P<0.05 “P<0.01 vs paconiflorin group
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Fig.2 Concentration-time curves of paeoniflorin with

various compatibility after ig administration (n = 6)
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