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Pharmacokinetics and in situ intestinal absorption of evodiamine lipidic

nanoparticle
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'Chongqing Research Center for Pharmaceutical Engineering,Chongqging Medical University,Chongqing 400016;
’Department of Pharmacy,The People's Hospital of Nanchuan,Chongqing 408400,China

Abstract The aim of this study was to investigate the in vivo pharmacokinetic behavior characteristics and in
situ intestinal absorption characteristics of the evodiamine lipidic nanoparticle in rats. Evodiamine lipidic
nanoparticle was prepared by the solvent evaporation methods. The particle size and zeta potential of evodiamine
lipidic nanoparticle were measured by dynamic light scattering analysis. Male SD rats were divided into two
groups randomly. Each group was given single dose of evodiamine and evodiamine lipidic nanoparticle by gavage
at evodiamine dose of 250 mg/kg,respectively. The blood samples were collected at scheduled time points. The
content of evodiamine in plasma samples was determined by high performance liquid chromatography (HPLC)
method. The main pharmacokinetic parameters of evodiamine and evodiamine lipidic nanoparticle were calculated
using DAS 2. 1. 1 software. Moreover,the single-pass intestinal perfusion model was also established in rats to

investigate the in situ intestinal absorption characteristics of evodiamine lipidic nanoparticle. The mean particle
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size and mean zeta potential of evodiamine lipidic nanoparticle were 180. 10 nm and —17. 90 mV,respectively.
The area under the curve of evodiamine and evodiamine lipidic nanoparticle were (862.60+14.03) and
(4084. 31+17. 21) pg/L-h,respectively,and the peak concentration were (163. 40+13. 27) and (616. 90+21. 04)
wg/L,respectively. Moreover,the absorption of evodiamine lipidic nanoparticle was significantly higher than that
of evodiamine in each segment of intestinal tract in rats (P<0.05). The absorption of evodiamine lipidic
nanoparticle in colon was better than those of evodiamine lipidic nanoparticle in stomach,duodenum,jejunum and
ileum. The absorption rate constant of evodiamine lipidic nanoparticle in stomach,duodenum,jejunum,ileum and
colon were (45. 10+6. 08)x107%,(48. 20+1. 21)x107,(22. 10£3. 18)x107,(59. 10+1. 21)x107 and (90. 00+3. 85)%
107 s, respectively,and the effective permeability coefficient in duodenum,jejunum,ileum and colon was (44. 10+
0.51) X107, (17. 21+0. 77) X107, (35. 36+0. 31) x10”° and (40. 33+0. 34) X10”° cm/s, respectively. All in all,

evodiamine lipidic nanoparticle remarkably improved the in situ intestinal absorption of evodiamine in different

segments of the intestinal tract in rats and its oral bioavailability in rats.
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Figure 1 Morphology of evodiamine lipidic nanoparticle(ELN)
A: Optical photomicrographs of physical mixture;B: Optical photomicro-
graphs of ELN;C: Scanning electron micrograph of ELN
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Figure 2 Plasm concentration-time profiles of evodiamine (EV) in
rats after oral administration of ELN and EV at EV dose of 250 mg/kg

(x £s,n=3)

Table 1 Main pharmacokinetic parameters calculated with non-com-
partment model after oral administration of ELN and EV at EV dose of
250 mg/kg (¥ + s,n = 3)

Parameter EV ELN
AUC, 4,/ (ngeh/L) 862.60 = 14.03 408431 +34.95"
AUG, /(g h/L) 870.30 + 8.87 408586+ 17.21"
MRT,,,,/h 4.25 +0.09 6.81 +0.06™
MRT,_./h 434 +0.10 6.82+0.10"
e, /(L) 163.40 + 13.27 616.9 + 21.04"
t,./h 4.00 = 0.00 8.00 + 0.00
t,,/h 1.46 £0.06 1.85 = 0.09"

‘P <0.05,"P<0.01 vs EV group

Table 2 Main pharmacokinetic parameters calculated with compart-
ment model after oral administration of ELN and EV at EV dose of 250

mg/kg (x + s,n = 3)

Parameter EV ELN

AUCyp, /(g h/L)  92322+41.99  4916.09 = 127.49"
AUC,../(pg-h/L) 954323558 496028 = 127.47"
CL/L/(h-kg) 262.20 £ 9.57 50.42 = 1.28™
t,/h 0.90 = 0.39 1.97+0.97

“P<0.05"P<0.01 vs EV group

3.3 JEARIRROK 3
KE B ERFER 2 h, B mBER 1 h T,
R4 ELN FIEV 0@ &5 iR KM P,
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HTaeHA 45 1EH .

Table 3  Absorption rate constant and effective permeability coeffi-

cient of ELN and EV (x £ s,n = 3)

Ka(s’l,XIO’S) P(,fl((zm/s,xl()’s)
Tissue
EV ELN EV ELN
Stomach ~ 38.50 + 0.23 45.10 + 6.08" - -

Duodenum  4.08 +2.35 48.20 £ 1.21™ 3.98 £+ 0.58 44.10 + 0.51™"

Jejunum 3.16 £+ 1.74 22,10 +3.18" 3.97+0.59 17.21 £ 0.77"
Ileum 2.83 +1.20 59.10 £ 1.21" 3.77 £ 0.56 35.36 + 0.31"
Colon 2.93 £ 1.49 90.00 £ 3.85" 4.61 £0.62 40.33 + 0.34™

‘P <0.05,"P<0.01 vs EV group

4 W it
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