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Pharmacokinetics study on evodiamine-curcumin nanoparticles
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Abstract: Objective To investigate the in vivo pharmacokinetic characteristics of evodiamine-curcumin nanoparticles (ECNP), and
to discuss the influence of curcumin (CUR) to the bioavailability of evodiamine (EVO). Methods ECNP were prepared by solvent
evaporation method. Rats were orally given ECNP. After administration, blood samples were collected from the retinal venous plexus
of SD rats at different time points. And the blood concentration of EVO was determined by HPLC. Results The AUC, , of ECNP,
mixture of evodiamine and curcumin (MEC) and free EVO were (3 197.74 + 81.64) pg-h/L, (1 387.73 £ 39.42) ng-h/L, and (928.08 +
54.84) pg-h/L, respectively. The AUC,, of MEC was 1.50 times as free EVO. The AUC,_, of ECNP was 3.45 and 2.30 times as EVO
and MEC, respectively. Conclusion The absorption of EVO in rats was promoted with CUR, and nanoparticles can further improve
the oral bioavailability of EVO in rats.
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Kk (evodiamine- curcumin nanoparticles, ECNP),
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1 ##
11 A&

EVO (U4 H0>99%, BIGZE AR A B
FRAT, iS5 20150302); CUR (i 73 40>99%,
PO i AR R A F, k'S 20150927).

1.2 5

KEWiNE (Lipoid S 75, PC, L1414
FARBRAT); HPCD (VLR ZE24 850 25kl
BRATD; R IRLTYERS (CMC-Na, EZy4EHIL
LRFIE AT TAKLE CERN R LR
ARRATD; HEE (fikal, 36ERKMARAFD;
R (g, el Rbetl TR ;s ik
(3£ Millipore A ] );  HAth i) Ky 7 Hrali
1.3 %5

5yidt LC-20A BUWAR AL CHA R EA ],
ODS2 Cg i CRIERFRE BT AR A PR A F]D;
KJ0-4282 Cg fREAE (HER T TRFA A BRA F)D;
G-16 EEHELHL (bat FVEBES T 28 B A D
FA1004A H1 R C BiRRS R A A IR A w)D;
DF-101S fEHG T I I hidras (LT 148
IR PR ); QL-901 JigimiR &ras G T HAR
IRANER A T]); RE-52AA MU 25 AN (g o
EARAES) s DZF-6020 U FLAS T4 (i
SO AT BR AT BIT %) )5 Milli-Q Biocel A-10 i
gk 724 (3£ Millipore A H])D.

1.4 K1Y

TEE SD KR 18 H, Ml (250+20) g,
HH T PR R B KA S5 A ) b oo e A, YRRl S
CQLA-2012-1003.

2 AEEER
2.1 ECNP 89%1%&
FREGE B EVO. CUR. PC J HPCD (JiifelL

EVO 5 CUR % 0.7~8.2 /¥ PC1.2~52.6 4 \HPCD
3.3~63.3 1), MATKLEE, BrEERE, 50 C
KR, RNV SR, sk 40 ClE
AR RAET W, W43 ECNP, 143 ECNP (11
Ypkifek 203.7 nm, Zeta HLA7 —24.97 mV.

22 EVO. REHEWEHERESY (MEC) #
ECNP BE2&H &

2.2.1 EVO REMWMH & UG E EVO, BT
25 mL &, A 0.5% CMC-Na /K%K
ARG, ERERE.

2.2.2 MEC BEMMEIS  alFrE EVO 175
mg. CUR 87.5mg, & T 25mL &4, IMADE
0.5% CMC-Na /K¥#, HA R G, ERBZE.
2.2.3 ECNP JREWIMEI  FREUERE ECNP, &
T 25 mL &, A 0.5% CMC-Na 7K# K
ARG, ERELE.

2.3 EVO. CUR MW BREE RN &

L EVO XA 10 mg, & T 100 mL B+,
TEFE, 19 BVO 2. BT 5 it & 0 i A o
WREN 8. 164 30, 60 100 200. 400. 800. 1200
ng/mL [¥] EVO RFIX SR, BT 4 CUKAE+,
%M.

FRECCUR 10 mg, & T 100 mL &, &%,
3 CUR i85  HUT I 2% V3L 1) B I B9 P A
12 20. 40. 100. 200. 400. 800 1 200. 1 600 ng/mL
(1) CUR RN RS, BT 4 Cuksfh, &H.
2.4 MRHARILIE

I SEAE 100 pL, AN 500 pL HEE, JR)E 3
min &5, 8 000 r/min .0 10 min, WHU EWW, &
LR, 150 pL FEEE R, 12 000 r/min B5.0 5
min, B35 WEREAT I
25 ®IiEERHG

O R K AEE Hypersil ODS2 Cig k1 (250
mm X 4.6 mm, 5 pm); fRFHNIED [T KI0-4282 Cg
LR BIAH N FE-0.1% FF R ZK VT (66 © 34D
AR 1 mL/min; EVO il K 225 nm; CUR
R 425 nm;  FEFEAARRN 100 L.

26 FHEFER

2,61 LTJEME A, FAME+HEVO+CUR
XTHEED . MLIRAESY, 23l “2.47 TR J5ikAb e,
16 “2.57 WA R AT 8T, Il K. 4
LKL 1, w] g b 2 Bk IR PR ST AT
WE, Zor M Ik B ks .
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Fig.1 HPLC of blank plasma (A), blank plasma + EVO + CUR (B), and plasma sample (C)

2.6.2 FrAEfiZk, WIE A ER BEE kK
100 pL, 2 5IININE R EVO [R50 FE iR .

Bic il IR S 44 84 154 30+ 50+ 100+ 200, 400-
600 ng/mL [f] EVO RANMFFEM, % “2.47 TF
JPEACEL, AE “2.57 TS T I 5 K i 1 1
EVO. LLEVO A (4) X} EVO JigERE (O)
HEATER PR, 753) EVO R 1[0l J5 F: 4=185.88
C+41.794, r=0.999 9, EVO 7f 4~600 ng/mL A
B RFMEIERR, BNEA 1 ng/mL, &8RN 4
ng/mL.

2.6.3 REEEWK  BCE A 100 uL, A EVO
SRR, BRSSP 3 RO TR R
(4.60- 500 ng/mL) [T 1ML EAF i 25 5 0y, $%42.47
TR iR EE, fF “2.57 Tt il st FHtRE AT
I3 AR Rl — FESEI 248 H RSB R, IESE e
3d, HHEHMKEHEE, &H8%. B & 3 AR
B (4. 60, 500 ng/mL) (1) H RS B RSD 4>
WA 1.25% 1.92%- 0.43%; H k5% % RSD 4>
WA 3.49%. 2.92%- 0.70%. S &E LR WK % 1
U, FFEITIESEK,

2.6.4 SRR ATTERIE BCFEIMIE 100
ul, A EVO XJRESE, Bl ey &
HIRIE (4. 60. 500 ng/mL) [RFEIALEFE 4% 5
By, % “2.47 TR rVEALEE, FE 2.5 Difhiksk
PENBERE T, SRR, TR BRI IR
KJUEETIRR (Ao TR [R]TT 5 B 0] B L
BbRE, WPECTPINEIA (A49). B AJA AE, TF
FPREESCR . HEE A 100 ul, A EVO
TR, B A%, e S BTEIR AL (4.
60~ 500 ng/mL) RIS MK AE i & 5 4y, % “2.47

TR J70E4b B, {8 “2.57 T4k N kR 24T,

T SRUETHIRY,  TE I ARAE TG, P 3 AN
SR FE T MR A S )52 R EVO JiUEIREE, LA
SE R WU A PR T R P R T IR FE I LU A, 8¢

JEERICR . 55 4, 60, 500 ng/mL bR L AL
it (PR ER DS 253 ) 83.0% 86.2% 90.2%; JF
FERIEE S 30 100%. 102%. 102%, 565155
2.6.5 FoEtEilE:  BCEAIMAK 100 uL, i EVO
Xof Sl S T IR FE S 60 ng/mL [ ISR AE
b S 4, o S SR AE S CE 8 ha1d.3d K20 C
RURIICE 7. 14, 30 d, 4% “2.47 TR J7ikabse,
18 “2.57 TS AT N REFE AT, ISR IEmA, o
5 RSD. fEZRBCE f-20 C¥%E 5, RSD
TH 08 1.37%x 1.71%, 2R B MLIEAE S e 3 N
B 3 d 20 CAURIRATE 30 d BEAE
27 BHARRHEBRE

HEPE SD KR 18 K, BbLa b 3 4, 25 12h
Ja» 2 ig 45245 (4525 LU EVO 1 100 mg/ke™™),
1AL T BEVO IR, 55 2 44T MEC TR &I,
93 4457 ECNP W& . SAT 4255 5. 10,
15, 30, 45min A1 1. 2. 5. 8. 12. 24, 48. 72h,
AR BROHIR JECHRUIL, o M 3R o T T 28
EH, 6000 r/min &> 10 min.
2.8 HH;MFREMELEHR

¥ “2.77 TUMKFE I EE K, 1% “2.47
TR JFEEAEE, AE “2.57 0ROl 4 FHETT 20T
O T AR, A I TR A a2 R R . A
DAS2.1.1 MK AUCo v Coux L5 AL G BT
[1—20] 90% E {75 X 1] K il ¢ K56 % 5% .
2.8.1 [MZPREMZZESE DLILZIRE A
ARFR , 1] ) Ay A A B AT P 75 280 i 2494 - 1) it 2%
K ig EVO. MEC. ECNP IE&E 5 EVO (171
I 25 9K FE - 1) ) it 2 LIS 2. 25 30 2 od R A
DAS2.1.1 FAEX i3 s E s EAT A1 D AR (48
W4 #44, EVO. MEC. ECNP 4] EVO {132
A E S NE 1. LA, ECNPL MEC. EVO
1) EVO 1) AUCo, 73l h (3 197.74181.64).
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Fig. 2 Pharmacokinetic profiles of EVO in plasma of rats
administered with ECNP, MEC and EVO (X s, n=6)

(1387.73+39.42), (928.08+54.84) pg-h/L. H:r,
MEC 411 AUC,., A7 % EVO ) 1.50 fi%; ECNP
YL AUC,, 43 5235 25 EVO 4181 MEC 41 AUC,,
1) 3.45 £5F0 2.30 f%. $LH] CUR figfeidt EVO 11
JRIRE, i B A KL S 0 JS IR TR 4, 1 IR A=A
FRETE 5y 6

2.8.2 EWEIEET  ECNP 411 AUC,, &5 5
5 [1—2a] 90%E A5 X H 2070 8 115.1% ~
128.2%, ANEZEbAUE 80%~125%; ECNP [
Croax ST BEE G [1—20] 90% & 5 X 7] 4 128.8%~
147.1%, AEZEbRHE 70%~143%, 1] ECNP
5 EVO N EAHEWERE

%1 XRS5 ECNP. MEC. EVO /5 EVO IEERHBE T EAHNFSE (X £s,n=6)
Table 1 Main pharmacokinetic data of EVO in rat plasma after oral administration of ECNP, MEC, and EVO with

non-model analysis (X £s, n = 6)

ZH AL ECNP MEC EVO
AUC,., ngh L™ 3197.74+81.64 1387.734+39.42 928.08+54.84
AUC,_, pgh L™ 3212.31+88.40 1389.61+39.61 945.99+48.92
MRT,_, h 7.95+ 0.21 9.16+ 0.39 10.76+ 0.85
MRT,_, h 8.31% 0.49 9.26+ 0.42 1238+ 2.46
Cinax ngL™! 436.21+17.53 15535+ 4.92 107.58+ 6.58
Lo h 2.00+ 0.00 2.00+ 0.00 2.00+ 0.00
tin h 10714 1.78 7.68+ 0.44 13.72+ 3.53
CL Lkgh' 31.15+ 0.87 7201+ 2.05 105.94+ 5.44

3 e

ARSI K H HPLC A€ LK EVO 15T &
WRE, HAEMR, REUEL. Tkl s, AW
PEPEZ O E TS T4. BT EVO 5 CUR I
BEAF, EVO KllP KA 225 nm, CUR Kl
KJE 425 nm, FEWKH 225 nm I, CUR F H Ay
EAHWIN, [MAE 425 nm #K PR, EVO [1H
WA B AT N, B AR A ] — 4 E T A
Hek HEEAR B, BATHL. Xz ik
S LA (1) T, S5 i ff 2 7 FHRE-0..1% FH R ZK W
(66 @ 34) TmBNAHSAE T BEI 2 ARSI 1) EEK

AT WP 2R A AL T 16T, AME TS LA
PR IR Al R B RIVE R, B8y 7 i
FIVEI . SCRRIRIEDP M EVO 58t 25,
AR EAZ I FH 25 /b, B 1 o0 B 4 i
SGC-7901 FHFWT-HIBCR, KH —F AA W FAE
M, I35 S IR A Mg T2 EVO 52 H

PEES RO 255, IS HepG2 1139 5 2 A
Ll o RO A 1) 5

ARSI Y%, ¥ EVO Al CUR Rt M Bic
S AR, Rk RS 25 4E SD KRR N K124
BRI . 258 S50 545 L % EVO Rl CUR
BCATLIS FIAHOT AR BE A 150%, ECNP (/AR A4
WIRIHE R 345%, 45 REWPK EVO 5 CUR B
Ja =R H A T, CUR ReEfedE EVO 11 ik
W, 45 ECNP J5 EVO AR H S 3 m i
H 5. EVO 55 CUR #RAHUMIRENP, %
TR, %2 AP R R AL
(25 RENS BRI IR AT, LAk BB A 387 1K i [H]
YEH S it . S EVO Al CUR BRARATST
Fept—E (IR o

S0k

(11 #&RK, dkiE, FRKLL, & RAH IR & HA)
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