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Construction and pharmacodynamic evaluation of cucurbitacin B-loaded PLGA
nanoparticles

FANG Ning
Xianyang Vocational College, Xianyang 712000, China

Abstract: Objective To prepare cucurbitacin B-loaded PLGA nanoparticles by using PLGA as carrier material, and to investigate its
inhibitory effect on HepG2 liver cancer cells. Methods The cucurbitacin B-loaded PLGA nanoparticles were prepared by emulsion
solvent evaporation method. Taking PLGA concentration (X)), PVA concentration (X,) and drug concentration (X,) as the
investigation factors, the particle size (Y,) and encapsulation efficiency (Y,) of cucurbitacin B-loaded PLGA nanoparticles were used
as evaluation indexes. The central composite design-response surface methodology (CCD-RSM) was applied to optimize the
formulation of cucurbitacin B-loaded PLGA nanoparticles. The particle size distribution and Zeta potential value were determined.
The microscopic morphology was observed by transmission electron microscopy. The in vitro drug release characteristics of
cucurbitacin B-loaded PLGA nanoparticles were investigated. The inhibitory effects of cucurbitacin B and cucurbitacin B-loaded
PLGA nanoparticles on HepG2 liver cancer cells were compared. Results The optimal formulation of cucurbitacin B-loaded PLGA
nanoparticles was: PLGA concentration of 9.0%, PVA concentration of 2.0%, drug concentration of 4.5%. The particle size of (145.4 +
15.8) nm, and zeta potential of (-7.6 = 0.8) mV. Transmission electron microscopy showed that the nanoparticles were smooth and
uniform in size. The release of cucurbitacin B-loaded PLGA nanoparticles was fast in the early stage, and the late release was slow.
Finally, the drug release was 86% within 48 hours. The inhibitory effect of cucurbitacin B-loaded PLGA nanoparticles on HepG2
liver cancer cells was significantly higher than that of cucurbitacin B.Conclusion The cucurbitacin B-loaded PLGA nanoparticles
could delay drug release and increase the inhibitory activity of HepG2 liver cancer cells, which lays the experimental foundation for
further clinical research.
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Table 1 Variables and levels in central composite design-response surface methodology
S
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X,: PLGAKJE (%) 5 10 15 Y, B2 KN (nm) %/

X,: PVAWRTZ (%) 1 2 3 Yy B E (%) K

X;: ZIIRIE (%) 2 5 8
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Table 2 Experimental design and results
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Table 3 Result of regression coefficient of model
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E1 PLGAIRE(X,) .PVAIRE (X, ZAYRE (X,) MR EH(Y,) HEEE
Fig.1 Response surface of PLGA concentration (X,), PVA concentration (X,) and drug concentration (X,) on particle size
distribution (Y,)

B2 PLGAIRE(X,) .PVARE (X, MZAWKE (X)X AR (Y,) R EE
Fig. 2 Response surface of PLGA concentration (X,), PVA concentration (X,) and drug concentration (X;) on entrapment
efficiency (Y,)
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Fig. 4 Size distribution and zeta potential of cucurbitacin B-PLGA drug-loaded nanoparticles

A% B4R AE 100~300 nm, “F 350012 Ky (184.7+
13.6)nm, Zeta HL 7 {E 7 (-7.6£0.8)mV , 44 K Hi 2% 1Hi
7 LA

2,62 TOMLEE K i BRE LKL JT il A — A ER T &R
B-PLGA #8245 40K R0, B — 3 N Z8 K B, TN
KB 10 s, RSV, HE 10 min, L—H B
T4 X2 50T I0ON 13 2% B R v VR A
10 min, FH P840 AR I 20 R 2 T30k, 7235 T
BRI UE. WHEER A (B SLLE R, # 7 % B-
PLGA #1254l K K A0 WL [ 4 | 45 10 '8 %% W3R T 6 g
Iy AR AT VB BIE R LB 2 A

E5 #PAEB-PLGAFAYIKIIBES BIRE
Fig. 5 Transmission electron microscopy of cucurbitacin
B-PLGA drug-loaded nanoparticles
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Fig. 6 Release curve of cucurbitacin B-PLGA drug-load-
ed nanoparticles in vitro (n=3)
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Fig. 7  Inhibition of cucurbitacin B-PLGA loaded
nanoparticles on HepG2 hepatoma cells

3 itig

PLGA 3 2 9K bL (1) ) % 77 vk 32 BALHE < VA 57
PBOE L ER T G R R TR VR LA VA 2
RAFEEN AR TS FH LA TR 2R R R R

B-PLGA #2590 Kk, 1% L&A T Bl R ik % 4%
PR AE I, o] DABR s Ab T IR I RLER . FERfE T A%
T2 )G i 0 5 A B - 08 A A4S 320 &
# B-PLGA AR R b T7 . fEES BT
A5 ) 2K 24 G KR A U R B | 45 A SR T
AR A KRR KL 180 nm 2 47 . B2k
KRB AWIIARD H RBIR , 4 h 23R ik 3
36%, o HA 2 RE TR N T 2% , 48 h 254 REURR LA
F) 85%. PRAMIUIE TG TEVEAN A S 45 SRR, U A
F I 2 10 pmol/L J& 7 A AH [\ 71 & 25 ) B 7 2
B-PLGA #2544 K K0 %F HepG2 FT-Je £ o f 410 1) 45 FH
T H R BIWW, XY T REBUS IR
OB AN CEO BB ARG KR, 525 T 8 & B 1)
VAR IE , 428K KL 5 HepG2 JHF i 240 o 422 firk J5 4z W% B
1 Jie 73 24 2 TR T 245 4, S A 200H ) 24 o 3

SE 3k

[1] AR, fh BBy, X 52, 5. # P RHE 2 i 2 R 2%
R & a2 R [J]. R E R 25 44 3, 2015, 35(17):
1554-1558.

[2] & K, X ZE, TR . &5 % By R e ot 7
J& [1]. e EEZG AT, 2013, 31(12): 2801-2803.

[3] xU5CdE, ZEmelg, dk AT, 5. Hi 25 R ERARAE . IE -
K B g AR -7K 43 BE 5 00 5 [J]. 20 BH 25 BF R 2 224,
2010, 27(11): 853-856, 875.

[4]  SXUFE, XUSCE . 8% 3 A S IR R[], Ry,
1992, 23(11): 605-608,593.

[5] Kapoor D N, Bhatia A, Kaur R, et al. PLGA: a unique
polymer for drug delivery [J]. Therap Deliv, 2015, 6(1):
41-58.

[6] A0 B, Afade, pMERK, 25 B2 EE-RALR-RHE O
ik B I TR AR 2 g ROk 4 7 it e ik (3],
755, 2017, 28(16): 2274-2277.

[7] 24, 2555, M 5K . Box-Behnken 24 [ i A b 4
12 B2 mPEG-PDLLA 44K i 4b 5 1.2 [1]. [ #r 24 4%
£, 2018, 27(8): 927-933.

(8] #pdett, RUFH, BWIEE, & B RN AL AL T
LAF IR - R It Z R LR KR ) 4 T 2WE R 0], K
HRHH PR 25 KA 24 4]), 2010, 33(4): 75-80.

[9] ¥ {8, & fi. F0 2 A SR G % ST S ERA
B AR [7]. &2, 2015, 37(11): 2534-2537.

[10] 17 #, WEWFI, M E 2, 55 . /K K HEI R Vs R AR -F2 5
LR ILTR AN KL I ) 25 S s SN RE LR 5 (3], R E 2
55,2016, 27(34): 4842-4844.

[11] H RE& . #0 A [ 5 257 11 PLGA 99K R0 B8 i &
S AR [D]. S TR 2E, 2007,



