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Determination and Pharmacokinetic Study of Leonurine in Rat Plasma by Sensitive HPLC

YIN Lina', ZHOU Yunli?, ZHANG Yawen', CHEN Xiaoxiao”, CHEN Yan®, ZHENG Gaoli' (. Zhejiang Academy
of Medical Sciences, Hangzhou 310013, China; 2.Department of Pharmacy, Zhejiang Chinese Medicine University, Hangzhou
310053, China)

ABSTRACT: OBJECTIVE To establish an HPLC method for determination of plasma concentration of leonurine (LE) and
investigate its pharmacokinetics in rats. METHODS  After oral administration of LE suspension (50 mg-kg™"), plasma samples
were collected at different points. After extracted from plasma by ethyl acetate, the plasma concentrations of LE and its internal
standard (IS) n-benzoyl-L-arginine ethyl ester (BAEE) were determined by HPLC. Chromatographic separation was performed
on a Diamonsil C3(250 mmx4.6 mm, 5 pum) with UV detection at 277 nm, using acetonitrile-0.02 mol-L™! monopotassium
phosphate (pH 3.0) (22 : 78) as mobile phase at 1.0 mL-min™" flow rate, and the column temperature was 35 ‘C. The
pharmacokinetic parameters were calculated by PKS 1.0 software program. RESULTS The linear calibration curve of LE was
obtained in the concentration range of 0.05-1.5 pg-mL '(=0.999 1), and the lower limit of quantitation(LLOQ) was
0.05 ug-mL™'(RSD=12.8%, n=5); The absolute recovery in plasma was 76.5%—82.5%; Intra-day and inter-day relative standard
deviations were both below 10%, with accuracy in the range 96.9%-104.9%. The QC plasma samples were stable through
repeated three freeze/thaw cycles and under the frozen condition at —20 C for 30 d. The process of LE in rat fit
two-compartment open model, and the main pharmacokinetic parameters obtained were f1;,y=0.95 h, Cpe=0.51 pg-mL™",
1,=3.64 h, AUCy.=1.56 pg'mL™"h™!, AUC,.,=1.78 ug'-mL"-h"!. CONCLUSION The assay method is proved to be simple,
sensitive, precise and reliable enough for the pharmacokinetics study of LE in rat after oral administration.

KEYWORDS: Leonurine; HPLC; plasma concentration; pharmacokinetics
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Fig. 1 Representative HPLC chromatograms of samples in
rat plasma

A-blank plasma of rat; B—sample of blank plasma spiked with
leonurine(0.5 pg'mL™") and IS of BAEE; C-rat plasma sample after

intravenous administration of leonurine at 15 min spiked with IS of
BEAA; 1-leonurine; 2-BAEE(IS).
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Tab. 1 Intraday, interday precision and extraction recovery

(xxs,n=5)
WK/ A 2/ R %
pgrmL ! % FI Py A
0.1 78.7£5.4 6.0 9.8
0.5 82.5+3.8 4.9 53
1.0 76.5£2.0 1.9 43
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“2.37 TUNJIVESRAE, 23 0l 25 St N R ) HE
B, RAbRAEM 2R &, Db B E o lRoR,
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W R, 45RINE 2.
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K2 HEHEHNEREL(XLs,n=5)
Tab. 2 Accuracy for assay of leonurine in rats plasma
(x £s,n=5)

W s/ WETRFE /%
ug'mL™ A !
0.05 103.1+£6.0 104.8+13.8
0.1 96.9+5.8 97.2+7.6
0.5 97.9+4.8 98.9+6.2
1.0 104.9+1.9 102.2+£3.9
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PERE S B IR B LB $59>95%, 15 AL ke 1 R 4F
2.5 2zl
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20, 30, 45min M1, 1.5, 2, 3, 4, 6, 8 12h
JE BRI 0.5 mL, &0 JFH 0.25 mL i3,
e “2.37 WUR iEEAE, WE 2K 250K IE
ST 25 0L 245 94K 5 - IF i) gt 2 LR 2.

% 0.7
206
=

" 0.5F
«
Z 0471
03
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2 KB PRS2 5 B EA(S0 mg-ke )E 2 R Bt
] f 4 (X + 5, n=5)
Fig. 2 Plasma concentration-time curve of leonurine in rats
after oral administration of leonurine( x + s, n=5)

2.6 ZishFEdE

I H 2% 4 i 8 4 (PKS 1.0, Shanghai
Magnsoft Consulting) T+ H 281 %= S 8. IR E
(Cia ) FII VEEIRF 8] (2ya) 9 S WAEL 5 25909 P55 -I0F [ i
R R(AUC, AT H AR g5 RRIPKR
Zj-i i 2P A =IO, A ¥ S0
T tmax=0.95h, Cuax=0.51 pg'mL™", 1,,=3.64 h,
AUCy.~1.56 pg'mL™""h™", AUC,.=1.78 pgrmL"-h™",

op [E BUAC R 2525 2019 4E 4 H 58 36 555 7



3 g
ARSI R T 2 PP B AR LG K i ) pH
XF2) e N bR g AT s, 45 R R B B)
FILLBI A 78 ¢ 22, JKAH pH N 3.0 I, 2454 H Ui}
&, WA R AF BASZ M A 2R i 3k
ASLIG 43 0 25 5 T ] AE A 4 BRI MLV R A
E A B 1L 2 B B 5 v, R R IR [ AR A vk
A G, EIRER R (<50%). BRI RH
WRANE NS, FEARFRNE AR T
it S H . LRIBE. AMEEE), Z5REH
MK LZ 6% FBRUTIEE A H LR CBRAE, %
YIRS 5 (>70%), NIRRT .
Zighe g R, KR IO ARE S 25 B 5,
TER AN A0 2 IO AL 28 RERLHRE K
B Ik IR 1) 0.95 h, IR RN 3.64 h,
A WRSCTRFIACEHR R RR 2, 5 SCHR[6- 7 HRE B2
KT ERAERI R, REES. EEHT, 5
WA LC/MS/MS AHLEL, T hnfaifE H A BA%, &
A T I b 5 BR R G W) R P R I B 2 By
WEFL, T o RERERR I PR S FH A S S8 ) 71 i A
FRAE T RN SIS AR

o EBACR 252 2019 4F 4 H 55 36 555 7

REFERENCES

(1]

(2]

(3]

(4]

[3]

(el

(7]

(8]

CHAO Z, MA L L, ZHOU X J. The diuretic effect of
alkaloids from yimu cao (herba leonuri) on rat [J]. Lishizhen
Med Mater Med Res(Hif 2 [H £ [H £4), 2005, 16(1): 11-12.
LIU X H, XIN H, HOU A J, et al. Protective effects of
leonurine in neonatal rat hypoxic cardiomyocytes and rat
infarcted heart [J]. Clin Exp Pharmacol Physiol, 2009, 36(7):
696-703.
LIU X H, CHEN P F, PAN L L, et al.
4-Guanidino-n-butylsyringate (leonurine, SCM 198) protects
HO9c¢2 rat ventricular cells from hypoxia-induced apoptosis [J].
J Cardiovasc Pharmacol, 2009, 54(5): 437-444.
QI J, HONG Z Y, XIN H, et al. Neuroprotective effects of
leonurine on ischemia/reperfusion-induced mitochondrial
dysfunctions in rat cerebral cortex [J]. Biol Pharm Bull, 2010,
33(12): 1958-1964.
ZHANG J L, LIU H R, MAO Y, et al. Toxicokinetics of
leonurine and its metabolite in rats [J]. Chin J Pharm(" [ &
2T 44 E), 2012, 43(6): 451-454, 474,
CHAO Z. Pharmacokinetics of leonurine in rats [J]. Chin
Pharm(H [E 2254 ), 2002, 37(1): 39-41.
LIB H, WUJ D, LI X L. Simultaneous determination and
pharmacokinetic study of stachydrine and leonurine in rat
plasma after oral administration of Herba Leonuri extract by
LC-MS/MS [J]. J Pharm Biomed Anal, 2013, 76(25): 192-199.
ZHANG Y W, YIN L N, LIANG Z H, et al. Study on
pharmacokinetics of Asiatic acid in rats [J]. Chin J Mod Appl
Pharm( ' [E BB 252), 2015, 32(3): 314-317.

Wk Hi: 2018-05-29

(B35 HEH)

Chin J Mod Appl Pharm, 2019 April, Vol.36 No.7 -819-



