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Pharmacokinetics Studies on Ursolic Acid and Oleanolic Acid from Total Terpenes of Longchai Recipe in
Rats

PEI Dan', OUYANG Zhen', ZHAO Ming'?, CAO Xu', LIU Yueqin'(1. School of Pharmacy, Jiangsu University,
Zhenjiang 212013 Jiangsu, China; 2. Affiliated Hospital of Jiangsu University, Zhenjiang 212013 Jiangsu, China)
Abstract: Objective To develop a HPLC method with ultraviolet detection for simultaneous determination of ursolic
acid and oleanolic acid in rat plasma after intragastric infusion of total terpenes of Longchai Recipe, and to study the
pharmacokinetics of ursolic acid and oleanolic acid. Methods The rats were orally treated with 2 g+kg™ total tepenes
from Longchai Recipe, and then the plasma samples were collected at different time points from the venous plexus of
ocular fundus. The plasma concentrations of ursolic acid and oleanolic acid were analyzed by high performance
liquid chromatography after protein precipitation with methanol. The analytes were separated on a Kromasil-C;3 column
(4.6 mm x 250 mm, 5 pm) using methanol-0.04 % phosphoric acid (40 : 60, V/V) as a mobile phase at a flow rate
of 0.8 mL*min™. The detection wavelength was 220 nm, the column temperature was 35 °C, Sample volume was 20 L.
The pharmacokinetic parameters were calculated by the software of 3P97. Results A good linear relationship of ursolic

acid was obtained in the range of 7.40 to 111.0 mg-L™, and the limit of quantitation was 1.04 mg-L™". A good linear
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relationship of oleanolic acid was obtained in the range of 7.07 to 106.05 mg-L™, and the limit of quantitation was 1.60
mg* L. The intra—day and inter-day precision of this method was both less than 10 %. For ursolic acid and oleanolic
acid, the method recoveries ranged from 93.5 % to 100.6 %, 95.3 % to 98.6 %, and the extraction recoveries ranged
from 73.54 % to 74.36 %, 73.75 % t075.21 %, respectively. The plasma ursolic acid and oleanolic acid concentra
tion—time curve could be evaluated by two—compartment model. The main pharmacokinetic parameters of K,, AUC,
Cras To were 6.26 £1.22 h™', 1482.58 + 18.37 mg-h 1", 61.54 £4.92 mg-1.", 0.50 £0.00 h for the ursolic acid,
and were 7.22 + 1.71 h™, 419.40 £ 8.35 mg-h-L™", 49.09 +3.92 mg-L™", 0.50 £ 0.00 h for oleanolic acid. Conclusion
The method has been successfully applied to the determination of ursolic acid and oleanolic acid in rat plasma. Plasma
concentration—time curves of ursolic acid and oleanolic acid show the existence of double peaks after intragastric admin—
istration of total terpenes of Lonchai Recipe. The second absorption of ursolic acid is better than that of oleanolic acid.

Keywords: Lonchai Recipe; Total terpene; Ursolic acid; Oleanolic acid; High pressure liquid chromatography;

Pharmacokinetics

TSy s . WS idE . kZE . el
BOEGE, Lol HEAR, BILRE A TE
T R B 2 R T AR U SRR T I8 P L Y
R ZE T, BAERGE . R IS
Koo BEFERACRAR . g5 R L RIS | RME TR
o, RNz —H LAGRITERN T, ARG
AU o ASBIESE B AT R 25800 A OCHE b
CL 018 e 8 5 ARG RE I B T 22
A3 BEIRR (ursolicacid ) FIFFEL SRR (oleanolic acid ) A
T A AR, H R R =S
Y, HEAWRAHUTFR . PR . Bk
EAERE, HATHE NS REIRER . FPRUR R A OCH)
ZighEt st >, B e B F R TR R
A, (0 35 2 sl 2 e A ] 22 5, ok BT R)
HRIE, Az T HPLC [F) I 5 E 1 e 5607
it ARG ALIG K B P AR R IR . SPRURRRM R )y
e, FEXRE IR S8 5 B A RCER A v AR SRR AN ST IR R
TER BRI B 258 #3017 TR, et =& 2
BI2E SRR S, 7R A AR Y RS AR
RS B R I R BT 24 S S B A

1 &l

1.1 2% JASCO LC-1500 sk Al i, HA
STl dRA 24k, BT JASCO FP21520 % g2 4
MEE . JASCO PU21580 %2 . JASCO DG21580254 Ui
LS . JASCO LG21580204 VU B B #% . JAS-
CO CO21560 FEfE AR ; N2000 WU i 4,3% T /R,
WL R 2R RE 5 B T REWF 9 r 5 METTLERAE240 43
BroRF, BIBFER 2 - MR s A PR A F] 5 Sigma
FEE O, IS Sigma 23 Al UEFEAS, Thermo

Electron 23 ) ; SK-1 fREIRSIES, VLI RALERT .
1.2 258 Bk A AE SRR X B 5L (HES . 110742-
200314)  FFECRER G RE & (HES . 110709-200304) ,
Hh ] 24t AR D A R T R SR B 2R A R
WY, s A, PSRRI 94 %, FFHCR
2 8.7 %; NFEMTESH, VLA EZ A
BRONH], 5. 09101125 HEE, JTHDOTRMHE AR
/NI R4

1.3 2 TS SD MM, MR (250 £20) ¢,
LRSI S bt GA%IES . SCXK(7))
2009-0002.,

2 AEEER

21 A% B4t . Kromasil-Cig # (4.6 mm x
250 mm, 5 pm); WANAH: HEE -0.04 %R (88 :
12); A%+ . 220 nm; i : 0.8 mLemin™;
W 35 C; bR 20 pl.

22 MEGAER AR GERR . PR IRE R
KPR E, PR, GBI AERRR(1.11 mg-mL™)
FISFEURER (1.06 mg-mL™) AYIRAXT IR, &
T =20 COKFERAE o i FF A Y i b 20 VR
2.3 MRAES IR B REPE 5 H SD K RUE# 1R 33
3d, BZHEIEEE 12 h, LRSS HBRYOK.
2 gekg™ WFI L 25 T 0 5807 B AT G A SR L)
PEWIH 0.5 %58 B FLLF e a0 BRIk, T
YT I S 25 )5 0083, 025, 05, 075, 1, 15, 2,
3, 4, 6, 8, 12 h TIRHESS#IKARUML 0.3 mL, #
JHFZEALBY R, 10000 romin™ B0 10 min, 4345
M3, BT -20 CORFRAE . REHBIRIMIK 0.1 mL,
hn 0.2 mL FHEEVIFER 1, IR 1 min, 10000



] |cm K

BB BRI 201355 A% 24 55 3 8

+269-

remin” B0 10 min, BCEIER, F 045 um JEAKIE
i, 20 L RS AT .

2.4 B Rr BRI DR £ bRl (vxs) TR,
I 2% R R SR R A SR R () W R () B AR DA R[]
(T, FHSEI A oG A5, HAZY 32 280k 3P97
RAFALPRARAS

2.5 SrMidi gk

251 ik LIEME  He 2.3 MERR S R A B A PRI

A B

TEAE, A HMBEEE . S EHMKE + RERIR ST
SRR A X Bt DA K B e 28 5 il 2 8GR s
KRR FE R A ig ik, WL 1, 78 B s
T, AESL R RN TR R AR R I RS I 2, PR R AT
A3k 26.082, 25.015 min, HWH4> BT,
IPIEETE AT, 5 R R AT 9 3k 1) 5 4 4
I F R PR B A3 AN T I BE SR TR RN S KR R 1
i

0 2 4 6 8 1012 14 16 1820 22 24 2628 30 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 0 2 4 6 § 10 12 14 16 18 20 22 24 26 28 30

A S AMERES; B, 25 I + AEIRIR . FPECRIRIRG XA C. ZA25)5 0.5 h MRS 1 SFRURIR; 2. AERIR

1 EBREFEELXAHLAMLEXRMEFRHPLC BiEE

Figure 1 The representative HPLC chromatograms of ursolic acid and oleanolic acid in rat plasma
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Figure 2 Mean plasma concentration—time curve of ursolic acid

and oleanolic acid after intragastric administration of total terpene of

Longchai Recipe in rats
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Table 1 Plasma pharmacokinetic parameters of ursolic acid and
oleanolic acid after intragastric administration of total terpere of

Longchai Recipe in rats

250 AR FrHCRER
K./h! 6.26+1.22 7.22+1.71
a/h” 3.13+0.71 4.84+0.74
B/h 0.006 = 0.003 0.03+0.00
tina /b 0.22+0.10 0.14 0.02
ting /h! 114 +8.30 22342471
tia/ ! 0.110.04 0.10+0.01
Ky /h? 0.24+0.06 0.61+0.08
Kiy/h™ 0.08 +0.00 0.25+0.03
Kp/h? 2.81+0.74 4.02+1.14
AUC/mg-h-L" 1482.58 +28.37 419.40 + 1035
Tou/h! 0.50 +0.00 0.50 +0.00
Con/ mg-L! 97.50 + 8.97 91.53 +8.29
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Determination of Plasma Protein Binding Rate of Evodiamine and Rutaecarpine

LEI Xiaojuan, WANG Sen, ZHU Weifeng (Key Laboratory of Modern Preparation of Chinese Materia, Ministry of
Education, Jiangxi College of Traditional Chinese Medicine, Nanchang 330004 Jiangxi, China)

Abstract: Objective To establish an analytical method for evodiamine and rutaecarpine concentration in rabbit plasma,
and to determine the plasma protein binding rate of evodiamine and rutaecarpine. Methods The equilibrium dialysis
method was adopted to determine evodiamine and rutaecarpine concentration in plasma, and HPLC was used to
calculate rabbit plasma protein binding rate of evodiamine and rutaecarpine. Results The protein binding rate of evodiamine
was (38.5 +1.7)% , (364 +1.0)% , (39.0 £1.0)% when the plasma concentration of evodiamine was 0.208,
1.04, 2.08 pg*mL™", and the protein binding rate of rutaecarpine was(40.6 +3.2)%, (39.3+4.5)%, (41.5+1.2)%
when the plasma rutaecarpine concentration was 0.235, 1.18, 2.345 pg-mL™, respectively. The binding rates of
evodiamine and rutaecarpine were not correlated with the plasma concentration. Conclusion Evodiamine and rutaecarpine
have a lower protein binding rates with rabbits plasma.

Keywords: Evodiamine; Rrutaecarpine; Plasma protein binding rate; Equilibrium dialysis method
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