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Study on the Pharmacokinetics of Evodiamine Liposomes in Rats and the Tissue Distribution in Mice
XING Yugui(The Affiliated Hospital of Shandong University of TCM, Jinan 250011, China)

ABSTRACT OBIJECTIVE: To study the pharmacokinetic characteristics of evodiamine liposome in rats and the tissue distribution
and targeting in mice. METHODS: The rats were randomly divided into 2 group with 8 rats in each group; they were given evodi-
amine liposomes and solution (10 mg/kg by evodiamine) via tail vein respectively. 0.5 ml fundus venous plexus blood were sam-
pled respectively at 0.083, 0.25, 0.5, 0.75, 1, 1.5 ,2, 3, 4 and 5 h after administration. The plasma concentration of evodiamine
in rats were measured by HPLC. The pharmacokinetic parameters were calculated by DAS 2.1.1 software. The mice were randomly
divided into 2 groups with 30 rats in each group; they were given evodiamine liposomes and solution (8 mg/kg by evodiamine) via
tail vein respectively. The heart, liver, spleen, lung and kidney tissues were removed immediately after every 3 mice were sacri-
ficed at 0.083,0.25,0.5,1,2,4,6,8,10,12 h after administration. The concentrations of evodiamine were measured by HPLC, and
the distribution of evodiamine in each tissue was analyzed. RESULTS: The pharmacokinetics of evodiamine liposomes and solu-
tions in rats were in line with non-compartment model; their pharmacokinetic parameters were as follows as #,. of (1.78 £ 0.58) h
and(1.06 £ 0.40) h, AUC, of (4.63 +0.33) ug-h/ml and (2.75 £ 0.09) pg-h/ml (P<<0.01). The concentrations of evodiamine in
each tissue of mice were in descending trend as liver>>spleen>lung>heart>>kidney, and spleen>liver>kidney>heart>lung.
CONCLUSIONS: Compared with solution, liposomes promote the absorption of evodiamine and the distribution of it in liver,
showing good liver targeting.
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Tab 1 Regression equations of evodiamine in rats plasma

and different tissues of mice

M3 /48! [l MG, pg/ml r

14 y=0.295 3x+0.003 0 0.072~9 0.999 4
Dl y=0.416 0x+0.1342 0.072~18 0.999 5
i3 $=0.330 9x+0.096 0 0.072~18 09992
i y=0.381 4x+0.053 6 0.072~18 09992
T y=0.393 4x+0.105 2 0.072~18 09992
[E] y=0.402 3x+0.026 0 0.072~18 0.999 4

2E SR, R BRI Hh S 2R B AE 0.072~9 pg/ml 3 [N
55 T AR EOAE S RGP 06 2R 5 /N BRUAS I 2 0 v S 2 B
1£0.072~ 18 pg/ml i Bl NS A U 2 RIFE AR .
2.1.6 IR H2.1.57 IR Bl E b R R
T EE (9.0,1.44,0.072 pg/ml) A4 Il 3% A4S 2H SURE i, EAE N
Ao BEHIE SR H ARG SN E 5 d 48 H A
LA H N H IR RSDE/NF12.5%

2.1.7 WIS #2157 IR 7w il A s b R
TR (9.0,1.44,0.072 pg/ml) W IIL3E A4S L ZIRE S, 45 6 03,
PRI AE o F5AH I 7 1 A AR B RLSCR ANy 32 mCR 25 51
W2,

22 KBRENGHERR

WK BB A A S AR T2, f32 8 H 25 5 12 h,
A HERK , B4 B 250508 10 me/kg TFR 25 24 (R KT 22 54
1o 17.2 mg/kg, WSLEG S 10 mg/kg {493 14, KRG 857
W) o IR iv S 48 BB VR [ B BV R Sl K - 2T T I
(80:8:12) A ¥ , 0.22 pm B BT g 45, BE A 4H 2 iv %=
A Y Ng A, 2524 )5 4 51 0.083.,0.25,0.5.,0.75.1,1.5,
2.3.4.5 h IR JES 5 K A BRI 0.5 ml, B T FF 25 4 794k 38 1 2
ml B ZER &, F PR 10 s, 3 000 r/min 2.0 10 mint?, 15
M.
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x2 REEWERMTEERRRGLER(n=6,%)
Tab 2 Results of extraction recovery and method recovery
tests(n=6, %)

, . EEled JiiklR
MR/ REKIE, pg/ml Tts RSD Tts RSD
1% 0.072 94074683 7.26 96.40+7.58 7.86

144 92.4015.69 6.16 93744636 6.9

9 96.90+1.54 159 98.95+1.61 1.63

DAE 0.144 96.58+3.95 4.09 98.51+432 438
3.6 97.61£4.36 447 99.57£5.03 5.05

18 96.11+3.84 400 97.83+4.83 5.30

Jif 0.144 98.1842.98 304 100.74£4.50 447
3.6 97.57+1.68 172 99.58+1.99 2.00

18 97.50£2.10 215 99.49£2.42 243

it 0.144 94.88+6.93 7.30 98.42+8.95 9.09
3.6 97204236 243 99.30+2.78 2.80

18 9748+ 1.6 167 10033£1.76 175

Ji 0.144 96.8514.15 428 99.58£5.37 5.39
3.6 96.98+2.37 244 99.14£3.27 33

18 96.75+0.91 0.94 99.03+1.20 121

(5 0.144 945245.79 6.13 97.08+6.61 6.81
3.6 93.00£3.36 3.61 97.79£3.12 3.19

18 97.14+0.77 0.79 98.85+0.92 0.93

R B 4 2.1.37 TR 7 A AL B BEREI 2 , ACA [
TR SRR B M 25V B , 22 25 -InF i 2k, WL 2. B 24
IR d R FH DAS 2.1.1 25 3l =2 Rl s S T 50 2 3l o
SR, SPSSEIF AT (A6, 45 R WL 3
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6 g

— NamiAA
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1], h
2 REVERBREEREEXRERNNZE-BTHLE(n=8)

Fig 2 Plasma concentration-time curves of evodiamine solu-

tion and liposome in rats(n=8)

®3 REUBABBREREEXRENHAIZESH (x +
s,n=8)
Tab 3 Pharmacokinetic parameters of evodiamine solution
and liposome in rats(x+s,n=8)

28 Gl BRIk

finsh 1.06 £0.40 1.78£0.58

Coy pbg/ml 8.48+0.56 8.09+0.52
AUCy, pg-h/ml 2.75+0.09 4.63+0.33"
AUCi =, pg+h/ml 292+0.16 490+0.28"
MRTy-.., h 0.68+0.12 126£0.16
V.,L 516+ 1.75 1.07+0.40"
CL,L/h 34410.19 0.41£0.02"

VE 5 R A LR, T P<<0.01
Note: vs. evodiamin solution, *P<<0.01
i 2¢ 3 041, B4l AUC,,.AUCy-. . MRT,-.. .V, .CL 7= 515
HA G5 L (P<0.01) o S48 A i 35 7 1M 7 P
BRAEPR, 3 e BIVRSINAS 21 5 1717 S 2 9 g Jo A It 37 0 A T o
BRSNS, SIESR UM, AUC- 1R & T 1745, 1. M
(1.06 + 0.40) h4EK- % (1.78 + 0.58) h, X BA NS i 1A AT LA 4iE
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Fig 3 The concentration-time curves of evodiamine solution
and liposome in mice(n=3)
R4 REEWREREENRERNOEERETN LR (n=3)
Tab 4 Comparison of targeting evaluation of Evodiamine li-

posome in mice(n=3)

e Cowes 11 8/8 AUC, pg-h/g
i JREE 4L i B A e
Dl 2522£233 55261245 046 78.84£6.96 99.02£7.94  0.80

JiF 92.47+5.03 7628729 121 41455%930  129.13£7.80 321
L 52.8617.68 78441794 067  187.08%736  148.6715.65 126
fii 3392+ 171 54741242 062 71.17£5.92 7985472 097
[} 22481374 63.02:4.69 036 60.72£3.02 76.53£5.01 0.79

PR BT 3 A% 4 AT, S22 Bt il I AR 25 24 )i 1) /DN B L
LU AT KA T BB 7R AL IR AR (% 259 /3 A0 J BT > i >
Jili > O I >, IFI% AUC S (414.55+9.30) pug-h/g. 42
P 25 VR S 7E 0.25 h B SR B =0, P cow K (92,47 +5.03)
pe/eg, B & 0 il R 2 s B 12 h N SR8
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R A e FE — 1 T M 41 2 12 h AT 25 ik B 10.65
ug/g, O ZGHIH 0 0.97 ng/g, IR 25H5 0 2.09 ng/g,
Jiti Hp 250 4 0.98 pg/g, B H 25N R 0.75 nglg.

T BRI T AE /N ERAR PN A A AT e S R N> > B >0
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$93.21,Co 121, HIESE T 100~200 nm B R 52 5 & 4
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