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Pharmacokinetic Analysis of Quercetin-PLGA Block Copolymer Nanoparticles Lyophilized Powder in Rats
SUN Shuang, LYU Shao-wa, LI Yan-qiu, GUO Yu-yan, YAN Xin, XIE Peng-yu, LI Yong-ji"
( Heilongjiang University of Chinese Medicine, Harbin 150040, China)

[ Abstract | Objective: To detect pharmacokinetics process of quercetin-poly (lactic-co-glycolic acid)
(PLGA) block copolymer nanoparticles lyophilized powder in rats, then provide a reference for development and
utilization of quercetin preparation. Method: HPLC was employed to determine plasma concentration of quercetin
in rats with mobile phase of methanol-4.3% acetic acid solution (75:25) and detection wavelength at 254 nm,
bioequivalence of quercetin-PLGA block copolymer nanoparticles lyophilized powder and intravenons emulsion was
compared. Result; Main pharmacokinetic parameters of quercetin-PLGA block copolymer nanoparticles in mice
displayed that C,_16.129 mg L', ¢,,7.384 h, CL0.362 L+h '-kg™', AUC,, 99.461 mg-L '-h~'. At the
same dose, main pharmacokinetic parameters of the quercetin emulsions group and the quercetin nanoparticles
group were highly significant differences. Elimination half-life of the quercetin nanoparticles group was 1. 52 times
of the quercetin emulsions group. Compared with quercetin emulsions, relative bioavailability of quercetin
nanoparticles was 172.92% . Conclusion: Quercetin-PLGA block copolymer nanoparticles significantly change
pharmacokinetic behavior of quercetin, drug elimination time slows down, while bioavailability increases. It has a

broad application prospects in anti-tumor, especially in treatment of tumor resection of residual disease.
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Fig. 1 HPLC of plasma samples of quercetin-PLGA block

copolymer nanoparticles lyophilized powder
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Fig.2 Plasma concentration-time curve of quercetin in rats after

administration of different formulations(x +s,n =6)
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x1 WEEABFNBREAEARARDNESH
Table 1 Pharmacokinetic parameters of different quercetin

formulations after administration in rats

28 E¥ina FL 40K i
AUC,, mg-L~'-h™'  57.518 +1.362 99.461 +4.769
AUG,_.. mg-L~"-h™"  59.505 £2.174 110.826 +5.693

AUMC;, mg-L~'-h~? 326.57 £15.198 713.351 +40.207

AUMC,, mg-L™'-h~2 387.565+47.607 1 113.397 +160.442
MRT,, h 5.672 =0. 141 7.152 £0.191
MRT, ., h 6.541 £0.563 10.025 + 1. 121
VRT,, h? 25.243 +0.963 36.165 +2.427
VRT, h? 46.661 £13.813  116.528 +33.457
by h 4.951 £0.792 7.384 £1.151
h 0.083 =0 0.083 =0
ClLz L-h~ ' kg™! 0.673 £0.023 0.362 £0.018
Vz L-kg ™! 4.787 +0.625 3.886 +0.541
C mg-L~! 16.715 +1.097 16.129 +1.214

x2 WEIFINEMNRNATEANESBHOFTESHT
Table 2 Variance analysis among main pharmacokinetic

parameters of quercetin emulsions and nanoparticles in rats

A5 S o IR SS f MS F P

InAUC,, MASE 0931 11 0.085

ZiKIE 0917 1 0.917 1 941.144  0.000
FWIE 0.000 1 0.000 0.191 0.684
AMKE 0012 5 0.002 5.187  0.068

iR 2 0.002 4 0.000

InAUG,_,, MASS 1200 11 0.109
HlE 1.179 1 1.179 3 149.698  0.000
JEMIE 0.002 1 0.002 4372 0.105
AEE 0.017 5 0.003 9.137  0.026
MiRE 0.001 4 0.000

InC,,,, MASS 0056 11 0.005
57l 0.005 1 0.005 3370 0.140
JAE 0.000 1 0.000 0.058  0.822
ARTE 0.044 5 0.009 5440  0.057

IR 0.006 4 0.002

®3 WHRIFINENNRNATZAHNZSHH RE
Table 3  ¢-Test of main pharmacokinetic parameters of quercetin

emulsions and nanoparticles in rats

t i
InAUC,, SRRt -26. 360 H IR AL
5H R 61. 821
InAUC,_,, SRR -36.261 AR B
SRR 67. 102
InC,,, SRR 14.603 TEW
5 17.321

x4 WEIRIAFNAMAAKNATFZANFSHN(1-2a) 2 ER
X i] 4 B8
Table 4 90% Confidence interval of main pharmacokinetic

parameters of quercetin emulsions and nanoparticles in rats

BRI 254 Bl % ik
InAUC,, SARAR XS F 58.5 ARG
S5 RO 1 80.0 ~125.0
BARIX W] 56.0 ~59. 1
InAUC, SARAR XS F 53.5 YRR
A5 ROhR 1 80.0 ~125.0
BAR X0 52.2 ~54.7
InC,, SARAR XS F 103. 4 LR35

S5 R0y 1 70.0 ~143.0
AR X ] 99.2 ~108.6

S5 LR W L ARGl K RL AL AUC,, F1 AUC, ., 24
)7 B 2 25 5, B I) AR ) O I 35 22 57 L2
Faf 700 /) €, W TG B 2 M 25 5 R B 2 Rl R Y
AUC, fil AUC,, fATE R E 25 Y AR SFER2 Fhdil
FH CL AERER T0% ~143% B AW ERL. 2 FP
il 70 B 245 0 1 (8] ( 7, ) , F- 2355 B2 i) (MRT,, ) &
FH SPSS 17.0 % k47 wilcoxon K3, 45 JL L 3£ 5,
T2 ARG T, 00 W3 25 7, 0 MRT,, 22 7 &

RN G0 KR 4 B 20 B A R] A G LA
B R AR ZH B TH BRI (1, ) MR Ry 1. 52
&, 3K A F T30 254 5 b geg 28 A 200 v 4 fh ks 1]
PR WP BT R M 3R A KR AR FL R %) A X
HE W) R BE = AUC,.pp/AUCy o, x 100% =
(99.461/57.518) x 100% =172.92% ,
3 it
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A7 R BRI KA S, AR 2 b T 500 2 8 D D, A SO
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5 WERIANAMPKNAXNFESH T, 7 MRT, # wilcoxon 16
Table 5 Wilcoxon signed rank test of 7', and MRT, , between quercetin emulsions and nanoparticles in rats
YKL FLA A p a5k

T xEs 0.08 +0. 00 0.08 +0. 00 >0.05 H W 25K

i KAE - /ME 0.08-0. 08 0. 08-0. 08

TE 0. 08 0. 08
MRT,, xEs 16.5 +1.10 16.03 £1.95 <0.05 H YRR

i KA - /ME 18.5-15.5 17.4-14. 11

e 20 1

— PR W B0 T B AR B A W A R, DA
B2 2R PLGA itk Be 2R Wy 94 KR BT O T ) i IR

i 77 5t 9 A0 58 [T 1. W BH 25 BE R 5 2 ik, 2009, 26
(1) :6-10.

TR S (6] #57, T AL, LA S, 2. 040 &5 Ik v 5 L300 19 0
S RO R 8 [T B 25 2 15,2007, 16 (17)
[ &%k ] 1379-1381.
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