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Abstract

A previously published simple and sensitive high-performance liquid chromatographic method for determination
and identification of rutaecarpine in rat plasma was used for evodiamine determination. However, the ultraviolet
detection was not 344 nm. but 227 nm. The method was applied to a pharmacokinetic study of evodiamine in rats
after 2 mg/kg intravenous administration. A biphasic phenomenon with a rapid distribution followed by a slower
elimination phase was observed from the plasma concentration—time curve. Compartmental analysis yielded a

two-compartment model.

1. Introduction

Evodiamine is one of the major bioactive
components of a Chinese herbal drug named
Wu-Chu-Yu, the dried unripened fruit of Evodia
rutaecarpa (Juss.) Benth. [1]. Wu-Chu-Yu has
been used in the traditional Chinese medicine for
the treatment of abdominal pain, gastrointestinal
disorders, headache, dysentery, postpartum
haemorrhage and amenorrhea [2]. The pharma-
cological effects of its bioactive components,
dehydroevodiamine [1,3-5], evodiamine [6] and
the assay methods of dehydroevodiamine [1,7]
and rutaecarpine [8] have been previously re-
ported. A [*H]evodiamine determination meth-
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od has been reported [9]. However, the isotope
method is uncommon for other laboratories.
Thus, the HPLC method coupled with ultraviolet
or photodiode-array detection of rutaecarpine
was used for the detection of evodiamine in rat
plasma and was also applied in a pharmaco-
kinetic study.

2. Experimental

Most chemicals, apparatus, chromatographic
conditions, rat blood sampling, plasma treatment
and pharmacokinetic data analysis used in the
present study were the same as reported previ-
ously [8], except that evodiamine was used (Fig.
1) instead of rutaecarpine, and the detection
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Fig. 1. Structure of evodiamine HCIL.

wavelength of evodiamine was 227 nm. The
internal standard, paeonol [10] was extracted
from Paionia suffruticosa Andr.

3. Results and discussion

Under the conditions described above, the
retention times of paeonol and evodiamine were
found to be 5.2 and 6.5 min, respectively (Fig.
2). Further, the spectrum obtained in the mobile
phase showed absorption maxima at 212 and 275
nm for paeonol and at 227 nm for evodiamine.
The detection limit for evodiamine, at a signal-
to-noise ratio of 4, was 0.01 wg/ml in rat plasma.
The recoveries of evodiamine from rat plasma
were found to be 95.33, 92.12, and 93.86% for
concentrations of 0.5, 1, and 2 pg/ml, respec-
tively.

The intra-day C.V.s for evodiamine at con-
centrations of 0.2, 1, and 2 pg/ml were 7.51,
6.02, and 2.98%, respectively, and the inter-day
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Fig. 2. Peaks (A) and UV spectra (B) of authentic paeonol
and evodiamine, measured by Waters photodiode-array de-
tector (Model 990). 1 = Paeonol. 2 = evodiamine.
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Fig. 3. Chromatograms of evodiamine in rat plasma: (A)
blank plasma; (B) blank plasma spiked with evodiamine (0.5
wg/ml) and internal standard (paeonol); (C) plasma sample
20 min after a 2 mg/kg intravenous dose of evodiamine (0.21
wg/ml). 1 =Paeonol, 2 = evodiamine.

C Vs for evodiamine at the same concentrations
were 5.69, 4.69, and 2.32%, respectively.

Fig. 3A shows the chromatogram of blank rat
plasma. No discernible peaks were observed
within the time frame in which evodiamine and
paconol were detected. Fig. 3B shows the chro-
matogram of rat plasma spiked with evodiamine
(0.5 mg/ml) and paeonol. Fig. 3C shows the
chromatogram of evodiamine (0.21 pg/ml), a
sample obtained 20 min after intravenous ad-
ministration of evodiamine (2 mg/kg) to a rat.

The curve of the concentration in plasma
versus the time after intravenous administration
of evodiamine (2 mg/kg) is shown in Fig. 4.
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Fig. 4. Plot of concentration in plasma versus time after
intravenous administration of evodiamine in rats at a dose of
2 mg/kg.
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Analysis of data after intravenous bolus injection
of evodiamine at 2 mg/kg yielded the equation:
C=137 ¢ """ +0.28 ¢ """ The pharmacoki-
netic parameters, apparent total body clearance
(Cl), elimination half-life (¢, , ;). apparent vol-
ume of distribution (Vol) and area under the
curve (AUC), as derived from these data and
calculated by PCNONLIN (SCI software, Lex-
ington, KY, USA), are shown in Table 1.

In conclusion, the UV spectrum identification,
plasma sample extraction and chromatographic
procedures described in this study allow the
quantification of evodiamine in rat plasma. The
pharmacokinetic study of evodiamine (2 mg/kg.

Table 1
Pharmacokinetic parameters of evodiamine in rats after
intravenous administration of 2 mg/kg

Parameter (units) Estimate

t,;, 5 (min) 44.56 £ 5.80
Cl (ml min ' kg ') 102.71 £ 9.64
Vol (ml kg™ ') 2222.08 £ 729,12

AUC (pgminml ') 20.99 +2.7%

Data are expressed as mean = S.EM. (n=7).

1.v.) was characterized by the two-compartment
model.

References

[1] C.L. King, Y.C. Kong, N.S. Wong, HW. Yeung, H.H.
Fong and U. Sankawa, J. Nat. Prod., 43 (1980) 577.

{2] Kiangsu Institute of Modern Medicine, Encyclopedia of
Chinese Drugs, Shanghai Scientific and Technological
Publishers, Shanghai, 1977, pp. 1118-1120.

[3] HY. Yang, S.Y. Li and C.F. Chen, Asia Pac. J.
Pharmacol., 3 (1988) 191.

[4] M.C.M. Yang, S.L. Wu, J.S. Kuo and C.F. Chen, Eur.
J. Pharmacol., 182 (1990) 537.

[5] C.I. Lin. S.H. Loh, H.N. Luk, WM. Lue and C.F.
Chen, J. Chin. Med., 1 (1990) 84.

[6] W.F. Chiou, C.J. Chou, AY.C. Shum and C.F. Chen,
Eur. J. Pharmacol., 215 (1992) 277.

(7} Y.T. Peng, A.Y.C. Shum, T.H. Tsai. L.C. Lin and C.F.
Chen, J. Chromatogr., 617 (1993) 87.

[8] H.C. Ko. T.H. Tsai, C.J. Chou, S.Y. Hsu, S.Y. Li and
C.F. Chen, J. Chromatogr. B, 655 (1994) 27.

(9] K.1. Komatsu, K. Wakame and Y. Kano, Biol. Pharm.
Bull., 16 (1993) 935.

[10] T.H. Tsai, C.J. Chou and C.F. Chen, J. Pharm. Sci., 83
(1994) 1307.



