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Preparation of hydrophobic self-assembled hyaluronic acid-based nanoparticles and
study on their antioxidant activity in loading with polydatin
YANG Chen, YANG Yue-hui, YANG Si-min, PENG Xiao-ming, GUAN Jie, JU Rui-jun”

(Beijing Key Laboratory of Enze Biomass Fine Chemicals, Beijing Institute of Petrochemical Technology,
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Abstract ; Hyaluronic acid stearate (HASA) is synthesized through the esterification between hyaluronic acid and
stearic acid. HASA blank and drug-loaded nanoparticles are prepared via thin film hydration method. Polydatin is
encapsulated into the nanoparticles,and the ability of the nanoparticles to cross the blood-brain barrier is improved by
adding menthol ,and finally HASA/PD-Men are prepared.The morphology and particle size of blank HASA nanoparticles
and HASA/PD-Men are analyzed by means of transmission electron microscopy (TEM) and particle size analyzer,and
the influence of nanoparticles on cell survival rate is evaluated by using HT22 cell model.Results show that HASA/PD-
Men has not cytotoxicity at 1 pmol/L, and significantly regulates up the expression of antioxidant genes such as Nrf2,
SOD and HO-1 at the same concentration,showing strong antioxidant and neuro-protection potential. HASA/PD-Men has
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potential applications in the protection of nerve cells and the treatment of brain diseases.
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AEHE (1 030 mg) Fll 4- —HH & FEMERE (48. 8 mg) JITA
# 20 mL N, N-—H 5 H Bt e ( DMF) HooE 5 i i
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50 mL ik A 2 g R 80, iR S) . 7 30°C
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2.2 WMARMRAESES
T8 o R AL £ HASA [ 20 28 90 K i, )
FPRLEE 43 B SO0 78 T 25 1 94 KOk 1) ~F- Y5 Rz 42 il
PDIZERIZEL 1 fion, R 1] LUE 2= H 9
AR AR AE A 234 nm, PDI iy 0. 249, F W 40K
RO AT S)  BA R ik
F1 MRAMHEF PDINEER

FE PRI/ nm PDI
HASA 234 0.249
HASA/PD 276 0. 255
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iR, ME 3 HRAT LR H 28 1 g0 Kok 5200 0] i 1R
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BRI T AR B K A0 RSE, RIS 52 T
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W], HASA A RUHIRE T HK 259 54N R 5T, X
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2.3 ENFEENESEHEHAERN

FIH HPLC Wl € HASA/PD-Men H1 JEALH 15T
it PRERMZ AT AR () SR () 22 RAFIDZR
PEXZR, WA FE N v =267 315x-320 991, £k 143
Bl A 1.12~56 pg/mL, #CREL R*=0.999 8,

PLRRLHE AP, R B0 D A
R, 2 RME 2 iR, WNE2 PrfLIEH,
HASA/PD HJ40 5N 96. 02% , #2517 K 4. 64% ;
1M HASA/PD-Men H {1 £} % 95.25% , .25 i N
3.66% ., (=l FEME 2 WoR i HASA/PD—Men
FEAL BT K 245 7 1T A RS AR E 1

%2 HASA/PD 5 HASA/PD-Men BB LML E

FE /% HAR %
HASA/PD 96. 02 4.64
HASA/PD-Men 95.25 3.66

2.4 HpatEiEEL
FH MTT 75X HT22 4 JifE 17 40 i 5 PR 52 56, oF
AN TF) e B %) B AL T W fr L 2S8R ORL
HASA/PD-Men X HT22 41 Jfl 77 3% A 52 00, 45
R 3~6 Uin, MFE 6 TaTLIA ), 2 HASA/PD-
Men HFERH A F] 16 wmol/L B}, 4l iU A7 15 %
I 85% 5 11 AH [ Mk BE 14 25 14 4 oK r B B bk
YHLAF 5 R 5 B AE 85% . 95% Lk |, W] HASA/
£ 3 AEREHEMEI HT22 HAiEEE RN

FERLH W RE/ (wmol - L71) AT IE R % SD

0.15 0. 965 0.0348

0.35 0. 905 0.0212

0. 625 0. 882 0. 0097

1.25 0. 858 0. 0447

2.5 0. 856 0. 0508

5 0. 842 0. 0424

10 0. 839 0. 0463

R4 TEREHETEX HT22 HaFE R0

T faf PR/ (ol - L71) YL 15 R/ % SD

0.15 0.938 0. 0552

0.35 0.914 0. 0376

0. 625 0. 902 0. 0410

1.25 0. 886 0. 0526

2.5 0. 889 0. 0444

5 0. 816 0. 0495

10 0. 811 0.0338

x5 TRKEZAMAKKIX HT22 HiEEERENE

25 AR E/ (pg- L") M IEAFIE R/ % SD
0.79 0. 940 0. 0704
1.57 0.914 0.0351
3.15 0. 908 0. 0294
6.25 0. 845 0. 0659
12.5 0. 834 0. 0447
25 0. 827 0. 0468
50 0.824 0. 0584
100 0. 820 0. 0350

% 6 A[ERE HASA/PD-Men Xt HT22 ZHAf

FiEEMNZM
HASA/PD-Men ¥/ (pumol - L") 4UMIAFIE /% SD
0.5 0.998 0. 0299
1 0.998 0. 0477
2 0.958 0. 0888
4 0. 909 0. 0190
8 0. 886 0. 0412
16 0. 876 0. 0444
32 0. 869 0. 0476
64 0. 829 0. 0485
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PD—Men 7E 16 wmol/L A% ¥ ] PN o 40 g TG (. 3%
BEPE, WoR i RAFI LAk
2.5 HEL mRNA RiEAK

J T E— R HASA/PD —Men FO4T E AL A1E
FHML, FIH RT-qPCR 43#7 Nef2 SOD \HO-1 %54
FAAH G 1 87K 5 R NK 7 Fon . R
7 HATLUE Y, SR, R E SR E T,
HASA/PD-Men .3 T Nrf2 .SOD Fl HO-1 fY
mRNA FRik /K-, s I 25 Pt 48 b 25 DR 2
o JUHIEFE 1 wmol/L ¥k FERT | X BE LR LIk IR F
WA, %M F () HASA/PD-Men B A A1)
PrEARCR

R 7 AERE HASA/PD-Men %t Nrf2, SOD,

HO-1 EFEFRIZHF M

FEH HASA/PD-Men WK/ 4U7EGR/

Bt (wmol-L7") %
NP2 0 1. 000 0. 2950
0.1 1.273 0. 2520
1 2.015 0. 3290
10 1.182 0. 2060
SOD 0 1. 000 0. 0743
0.1 1.267 0. 0577
1 0. 950 0. 0659
10 0. 945 0. 0955
HO-1 0 1. 000 0. 1050
0.1 1.985 0. 1930
1 0. 682 0.0913
10 0. 626 0. 0776

Nrf2 J2 40 A P 32 2 A0 0 S A 0 220 30 5 PR, G
WO RERG SR A I () BT A AR RE T, B ROS 51k i 4
M543 . HASA/PD-Men 7E 1 pmol/L ¥ T i
LT Nef2 BFRIA X0 T8RRI SR RL
A RCHIETE T Nef2 38 3%, 5958 17 4 A9 4T & Ak B
BT, SOD J&—FhHi A AL, AT LUK 4 A A8 7~
A T SR A R R SRR A, TR 2D ROS X6 241 i
Mg, HO-1 3@ AR =2k B b L g
M7, anABLE 2R A — S Ak , i — 2D R AP A i 552
SAACRI R S5 W], HASA/PD—Men fi§
i3m0 o 2 SR AR G SR A i Y U SAARRE T, B T AR
R EH

3 #ig

INA AT 3% B 5 R AN I BR IS ( HASA) |, i
iF FT-IR F1 NMR FRAES5 FAf A T g iR %) Bl 2 2

FE455F0H

K, M B0k H 5 HASA 25 4Kk 5324
YKAL HASA/PD — Men, ] K7 B A 5 3% 5 i B8
TEM XFKb i A7 RAE , & B 454 S I BkIE H 2
A¥s], 8 B0 kA HASA/PD —Men #4135
RGP H 95.25% 3. 6%, A5y T-LEY)
SFSLI W] HASA/PD—Men 7E 1 pmol/L ¥ JE F A
EUA AN v, e Bl 2 P R, B T
Nif2 SOD Fl HO-1 & Gt AL BN R iE . %
YUK RGN T RAF P 1, R
YRR T BT RE
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