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Study on Pharmacokinetics of Verbena officinalis Extract in Rats
HUANG lJing, HE Miao, WEI Zhong-na, LIU Jia-ni, LI Gui-lan(School of Pharmacy, Guiyang Medical College,
Guiyang 550004, China)

ABSTRACT OBJECTIVE: To develop an RP-HPLC method for the determination of plasma concentration of verbenalin and has-
tatoside in Verbena officinalis extract, and to study pharmacokinetics of verbenalin and hastatoside in rats. METHODS: The blood
samples were collected at 5, 10, 20, 30, 40, 50, 60, 80, 100, 120 and 140 min after rats were given low-dose, medium-dose
and high-dose V. officinalis extract. The plasma concentrations of verbenalin and hastatoside were determined by RP-HPLC. The de-
termination was performed on Shimadzu Shim-pack VP-ODS C; (150 mmx4.6 mm,5 um) column with mobile phase consisted of
methanol-water (30:70, V/V) at the flow rate of 1.0 ml/min. The column temperature was 35 “C and UV detection wavelength was
set at 238 nm. The sample size was 10 pl. The pharmacokinetic parameters of verbenalin and hastatoside were calculated by
DAS2.0 software. RESULTS: The linear range of verbenalin and hastatoside were 0.269-65.500 mg/L and 0.288-70.000 mg/L, re-
spectively (#>>0.999 0). Verbenalin and hastatoside glucoside precision test of RSD is lower than 6.2% , the accuracy in (93.3 £
3.4)% to (107.8 +2.2) % , the extraction recovery in (93.8 + 1.5)% to (97.3 + 1.7) % , stability test of RSD<<5%. Verbenalin and
hastatoside showed two-compartment open model in rats. The main pharmacokinetic parameters of high-dose, medium-dose and
low-dose verbenalin: #,.p were(63.2 £49.0),(28.2+3.4) and (30.8 £ 8.5) min, respectively; AUC (-, were (2 005.2 + 726.6),
(598.8 +349.1) and (220.4 + 105.4) mg/(min-L), respectively. The main pharmacokinetic parameters of high-dose, medium-dose
and low-dose hastatoside: #,, were(50.2+30.2),(23.3+3.8) and (21.2+6.9) min, respectively; AUC -, were (2 736.2+971.4),
(842.6 £ 469.3) and (314.5 * 136.0) mg/(min-L), respectively. CONCLUSIONS : The method is accurate, sensitive, stable and re-
producible. It is suitable for the pharmacokinetic study of verbenalin and hastatoside in rats.
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Fig1 HPLC chromatograms
A. blank plasma; B. blank plasma+mixed control+IS; C. plasma sample
after i.v. administration; 1. verbenalin; 2. hastatoside; 3. paeoniflorin
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Tab 1 Results of precision and accuracy tests(¥+s, n=>5)
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HERRIE, %
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HP A

DR 65.500 96.9+14 15 05
7280 1078422 20 06

0.808 93334 37 56

TR 70.000 954413 14 05
7780 106417 16 24

0.864 98.0+6.1 62 26
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Fig2 Plasma concentration-time curves(n=06)
A.verbenalin; B.hastatoside
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Tab 2 Pharmacokinetic parameters of verbenalin in rats
after intravenous administration of V. officinalis extract

(x+s,n=6)
ZH OHERIICNES SRR PNES DR R
fin@ ,min 182163 282138 1501126
fin B min 308£85 282134 6321490
Vi L/kg 046410251 0.434£0.182 0.214£0.157
CL,L/(min‘kg) 0.012£0.005 0.010£0.004 0.005£0.002
AUC-y,mg/(min‘L) 220411054 598.81349.1 2005.2£726.6
AUCy-»),mg/ (min-L) 259311240 677.71£390.8 2566.111046.3
K,min™' 0.027£0.004 0.022£0.003 0.031£0.021
K min™ 0.019£0.020 0.087£0.147 0.116+0.124
Ky ,min™' 0.021£0.015 0.064£0.094 0.04210.038
3 XRivEWERBYHAENIWETNANZESH
(¥ts, n=6)

Tab 3 Pharmacokinetic parameters of hastatoside in rats
after intravenous administration of V. officinalis extract

(¥+s, n=6)
5H DHEREA R DR RS DR AN R
fin @ ,min 132469 215151 1671127
112 ,min 212£69 233138 502£302
Vi,L/kg 0.522+0.248 0.53240218 0.28610.184
CL,L/(min-kg) 0.018£0.009 0.01410.006 0.0070.003
AUCi-g,mg/(min-L) 314.51136.0 842.61469.3 2736219714
AUCro—mmg/(mjn‘L) 369.1£159.2 959.5+5324 33846111653
Ky min™ 0.034+0.004 0.02610.005 0.031+0.022
Ki,min™' 0.070£0.093 0.021£0.009 0.107£0.123
Ky, min™ 0.068 0.062 0.03410.008 0.04540.039
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Study on Synthesis and Activity of Scavenging DPPH Free Radical of Luteolin-Cr( Il ) Complex

TENG Yang', HOU Li-ran’, HOU Wei', CHU Jing', GAO Jin-bo'(1.Key Laboratory of Biological Drugs, Educa-
tion Department of Heilongjiang Province, Pharmacy College of Jiamusi University, Heilongjiang Jiamusi
154007, China;2.Basic Medical College of Jiamusi University, Heilongjiang Jiamusi 154007, China)

ABSTRACT OBJECTIVE: To synthesize the complex of Luteolin-Cr( Il ) complex and determine its molecular structure. METH-
ODS: Using absolute ethanol as solvent, the Luteolin-Cr( Il ) complex was synthesized under the condition of pH=9.76 at 80 °C.
After determining the structure of Luteolin-Cr( Il ) complex by complex IR, UV, TG-DTA combined with element analysis meth-
od, the ability of luteolin and Luteolin-Cr( Il ) complex of scavenging DPPH free radical was investigated by HPLC and spectropho-
tometry. RESULTS: The composition of the complex was Ci:HsOsCr(COOCH;).(H.0).+2H.O; the ability of scavenging DPPH free
radical of Luteolin-Cr( Il ) complex was stronger than that of luteolin itself. CONCLUSIONS: The activity of scavenging DPPH
free radical of luteolin has been enhanced after combined with Cr™.

KEY WORDS Luteolin; Cr(IlI )-complex; DPPH
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