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Preparation and evaluation of gambogic acid-loaded reconstituted high densi-

ty lipoprotein nanoparticles
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Abstract  Gambogic acid ( GA) -loaded reconstituted high-density lipoprotein nanoparticles ( GA-rHDL-NPs)
were prepared by sodium cholate method. The physicochemical properties such as morphology, particle size, Zeta
potential, entrapment efficiency and drug-loading capability were evaluated. Dialysis method was employed to in-
vestigate in vitro release of GA-rHDL-NPs. In addition, the cellular uptake experiments were performed to evalu-
ate the tumor cellular targeting ability of GA-rHDL-NPs, and safety evaluation following the intravenous injection
of GA-rHDL-NPs was carried out using hemolysis testing and irritation testing upon rabbit ear vein. It was found
that the well-formulated GA-rHDL-NPs displayed regular spherical shape with particle size of (113.53 +£2.50)
nm, Zeta potential of —(29.48 +0.05) mV, entrapment efficiency of (95.30 +0.37)% and drug-loading of
(8.51 £0.95) % . The GA-rHDL-NPs solution was found to be stable after one-month storage at 4 °C. In wvitro
24-h and 72-h accumulative releases of GA from GA-rHDL-NPs were approximately 24. 3% and 73. 6% , respec-
tively. It revealed that there was much more uptake of GA-rHDL-NPs by HepG2 cells than by L02 cells. GA-
rHDL-NPs also exhibited less local venous irritation and hemolysis than did the unencapsulated drug group.
Therefore, the GA-rHDL-NPs possessed accepted entrapment efficiency, stability, sustained-release, dispersion

and safety properties, and tumor cell uptake, which might be suitable for iv injection and cancer therapy.
Key words gambogic acid; reconstituted high density lipoprotein; nanoparticles; preparation; apolipoprotein A-
I; stability; cellular uptake; safety
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JRE B 1R ( gambogic acid, GA) J&H 25 BE {1 £
AR 2 —, A B g /e T, B
T, AR — OB 25 R 28 LAY 7 i R 24
Py T KA A | LR e B A A B
A, AR R A 2 2R 48 KR
(nanoparticles , NPs ) ff 2y — R BT 2K 25 25 W 2dk
PR RTS8 24 W v ik B R AR 24 W o v, S 24
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AOFRIBCSE I B T B . #4H HDL(recon-
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apoA- | 5B IR Bt NG 7E AR Sb 4P B, 764 A e
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TR T A FRA F) s BARE E A- 1 (4R
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% [E Sigma-Aldrich 23 7] ) 5 B (@359, Fig5
WA 2 40 3R A RS 7)) 5 A il ) 2y i 4 4
Mrédi,

L2 & %

YB-6P U4 #0375 K S 5 A% (v A R 22 )
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8453 AN TH (R L HB AT .

1.3 @pA=shdh

N MeE 240 il HepG2 F1IE F A M4 AL LO2,
T E 2R R e A 2 O R SR M R e IR TR
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F&IE : SCXK ( #5)2007-0008 ,

2 HiEE4ER

2.1 GA-rHDL-NPs &4 %] &'

K 28 FRBCEE 85 DN B 1 50 mg ., = i R H I 5
15 mg #1 GA 5 mg, ¥ T NEH-L B (4: 1) IRGH
A5 mLHr, F(40 £2) CAKI FIE A VLA, 73
BUIBRREA 10 mg %5 T Tris-HC1 2z ph i (pH 8.0)
15 mL A% (40 £2) °C M KA. ZEd
RS S SO A MR 2218 1 A S IR KA
Hi,1 500 o/min fE S HERE 2 h, fE VKK A H 300 W
7 300 s, R ZE 08, BR LTI | £ K —ER A
K R 2 3 000 v/min B0 541 0. 22 pm
FLUB IR, B 45 2804 1k 2 R 14 8 Jo 498 DK VR 8 WK o
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ZUSWIMAFLAR H 10 kD (5 (B4 4 C
Tris-HC1 2 #h i 3% B 3 1%, LABR L IHER B % il
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IRVENL , B AR LS A 11 apoA-T
2.2 GA-rHDL-NPs ¢4 ALK
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Figure 1

Transmission electron microgram of gambogic acid ( GA)

loaded reconstituted high density lipoprotein nanoparticles ( GA-rHDL-

NPs)

2.3 GA-rHDL-NPs #3542 %_ Zeta ¥,4%

Bt GA-rHDL-NPs #7538 & , FHZ8 18K i e, R
FHBOGRL AL GA-rHDL-NPs 1) 7 BPR0 A%
(113.53 + 2.50) nm, Zeta HL v g — (29.48 =
0.05)mV,

2.4 GA-rHDL-NPs ¥ GA ¢44-&n &
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FETCTI, i Jm P R, [l e 38 RS 5 B2 28 44 4%
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2.4.2 aHFLRHFHAL RAELEIEE
W5E GA-rHDL-NPs fg 03 R 53 2 1 A
L GA-THDL-NPs %% 0. 5 mL, & Nanosep i#HJ§
B FJZ,10 000 r/min %0 5 ming, U E R
100 pL, HH IR RS 1 mL, HPLC #E4£ 20 L, )
EF B GA &, B E E K (9530 =«
0.37) % , %2+~ (8.51 £0.95) % .,
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Yj— GBI, TR ARAER . 4 CHRAF
LAHJE, R 2= 2R A58, & ™ &,
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2.6 GA-rHDL-NPs #9 4k 9] 25 45 14
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Figure 2
s,n=3)

Cumulative release profile of GA from GA-rHDL-NPs (x +

2.7 #4226t rtHDL-NPs 644k 5}k 78 2m JoL 3o
ohca

IR JORZS RAFHY HepG2 T 83 21 g A1 IE
A L2, LAGEFL 1 x 10° /-2 il (4 4% 13 # b T
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SIAA & VS W35 R R B A B ER6
(1) rHDL-NPs ( 4 K 47 57 & ¥ £ 24 100 pg/mL)
500 pL,37 CHEE 2 h J5 , Bk L2, H PBS
(pH 7.4) %% 3 i, 5] 5 ¢ % W B B ige, 454
W 3 FrR , 9K RLE A 98 20 e HepG2 19 i 78
TR THEA IR 41 102 i, 3] rHDL-NPs H
AT B TR A R )
2.8 GA-rHDL-NPs #4 4 4 M 334
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Figure 3 Uptake of coumarin-6-loaded rHDL-NPs in 102 (A) and
HepG2 (B) cells

SEA A MR G . RGBT
7E 1 500 r/min .0 10 min, B ETFWRAEZE SN0
JEEETE 545 nm &b, DA BRER K RS (1, I 5E W IR
B o T RE S T TROAS B AT REAE 545 nm AEA IR,
DR AR R T B VR 402 L A B R 7K R A ] AR5 4
i 3R T 0 R A B B OSCRE , DL P IR A
EZ% il j’f’ Asam])le s %ﬂﬁ%$ ( % ) = (Asample -
Ao )/ (Aigos, =Agg ) x 100, ZERZEH], A ] He B 1Y
GA-rHDL-NPs £ 4 b G853 L ), 37 1 3%
INT S% 6 B FAE LG 1 52 0 B, T ki
S

Table 1 Design of hemolysis test and hemolytic rate of GA-rHDL-NPs

at different concentrations

Sample/ Saline/ Hemolytic
No. 2% RBC A ple

mL mL rate/ %
1 0.1 2.4 2.5 0. 045 0.19
2 0.2 2.3 2.5 0. 047 0.38
3 0.3 2.2 2.5 0. 048 0.48
4 0.4 2.1 2.5 0. 050 0.67
5 0.5 2.0 2.5 0. 052 0. 86
6 1.0 1.5 2.5 0. 060 1.62
7 2.0 0.5 2.5 0. 065 2.10
8 0 2.5 2.5 0. 043 0.00
9 0 2.5(H,0) 2.5 1. 090 100. 00

2.8.2 FRFgMiABERE Y HilHg

GAJREWEH 0.5 mg/mL f) GA-rHDL-NPs &
Mo GAIEWIECH] K GA 4 mg 5 L-KS R 2 mg,
F 5% W% WEE W 8 mL i, B A 30 min, BT
JEEHE A 0.5 mg/mL ) GA 3B TH R . B
TR W, T B G ko 4 B &, U
4 ml/kg I REEZELG 253 d, ) i WL EE. 45 R W
71,5 % A BEVE WALAN GA-rHDL-NPs ¥ 1 41 (1)
H Gk 24 2K DL B S 08 . 38 s oK i B IR AE AE
AL, T GA ALY B2 bk vl WL BH 2 38 1. L 7K
i R AESEAEA

3 3 i

M GA-rHDL-NPs {4 300t PEAN 45 b il LR
KR TEM A5 19 94 R B0RE A2 /N 100 nm, /)
TG RL B ASCI A5 kL AR, U AT BE 2 GA-
rHDL-NPs 21 1) 235 1135 A KRk PR3, 245
FRZ K TR RKALZ ORI X
72 B KA fi Ko GA-rHDL-NPs 1% 3% Ifi fif £ Ha,,
AIRES apoA- I (SFHLE N 5.5) 7 pH 8.0 pyZZ
W SR AT O o e R e R T P ) IR R
BHASIA, ATA B 3 apoA- T 5 IR R4S 45, il
HRLAR B/ 3 A 3 — B GA-tHDL-NPs, 5 JJig 5
{RAIEL,, GA-rHDL-NPs DA H A =FsE 8 W%,
S RRVEVEZG W) ERAL S AR B ], SR A B Y
QBRGSO L, DUH il = 9 O
SR AR 2 O 254 SRS E

GA-rHDL-NPs H A7 W] 2 A9 22 B4 Ak, Jit [A] AT
REZZY W B SZ 2 1 N8 AR A ELAS: , iR SRR 1
TS, 6 25 B AR SRR L
IR TR FREA NG %L, WSk T 25 R
Ji T GA-rHDL-NPs 21640 7 45 K B 10 B 3% 1k
A, A BA B RS E L, X259 i G218 R
JCATRER A . 0 & 5RK-6 1Y tHDL-NPs H.
A — 7 B PR 2 R 1) 1, T - e 20 O SR T
FEF ik HDL 244 3¢, rtHDL-NPs 0] jfi i apoA- |
RS PSS A el R 40 i S T 9 HDL 3244, 51 %
ity ML o SR U RE T o RO 2 A R D 45 2R
%W, GA-rHDL-NPs ‘2 Jo 75 , B A BUF 1 WA
Ak, Al TR bk g 24, X ] RE S 2 W) B R A
rHDL (8 OO L, 9/ 1 25955 40 M 1) T 4 42
fil LA 5%,

4 4 it

BTG IIR & T B A T SRR R AR
P& A2 5 AR BAR-rHDL, 32 80K 2R 58 Nl i K
PERRHZ , NEAZ PO Hh H I = A 18, g K 25 )
TR PLRRE P22 =5 ] 5 A SR e — IRk A i i
FUZ IR A R S5 4 1 B AR E , JOF BOR K R
apoA- I PIr AL JHE B TR A /K FP A0 I8 A 12 A, s
FAE RIS 25 ), fi 25 Wy ORI At O LA 23 XA
f£ rHDL R A% O BL, RIHR 5 1 e B R A 7 i 5
SUREAR T A PE AR, A= P A A P, iR
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