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In vitro evaluation of mitochondrial-targeted taxol TPP-PEG-PE nanomicelles
and promotion of tumor cell apoptosis
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Abstract: Objective To prepare taxol TPP-PEG-PE nanomicelles and study its in vitro release behavior, mitochondrial targeting and
pro-apoptosis of A549 lung cancer cells. Methods The taxol TPP-PEG-PE nanomicelles were prepared by membrane hydration
method. Based on the drug loading, encapsulation efficiency and particle size, the preparation parameters of taxol TPP-PEG-PE
nanomicelles were optimized. The preferred nano-drug delivery system was then characterized. The drug delivery system was
evaluated by in vitro drug release, mitochondrial targeting, lung cancer cell toxicity, and apoptosis assay. Results The diameter of
taxol TPP-PEG-PE nanomicelles was (18.7 + 0.8) nm, Zeta potential was (13.4 + 0.5) mV, and the results of TEM electron microscopy
showed that the taxol TPP-PEG-PE nanomicelles were regular spheres of uniform size. Mitochondrial targeting experiments showed
that TPP-PEG-PE nanomicelles can promote drug accumulation in mitochondrial sites. Lung cancer cytotoxicity assay showed that
taxol TPP-PEG-PE nanomicelles had good anti-apoptotic effect, and Hoechst staining suggested that a large number of morphological
changes were observated in apoptotic lung cancer cells. Taxol TPP-PEG-PE nanomicelles could significantly increase the pro-
apoptotic Caspase-3 activity and reduce the expression of anti-apoptotic protein Bcl-2 and c-IAP1. They were all significantly superior
to that of taxol-PEG-PE nanomicelles and taxol group (P < 0.01). Conclusion The taxol TPP-PEG-PE nanomicelles had good

mitochondrial targeting of lung cancer cells and promoted the apoptosis of lung cancer cells. It was a potential and efficient drug
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delivery system for lung cancer cell mitochondria.

Key words: TPP-PEG-PE nanomicelles; taxol; mitochondrial targeting; apoptosis; Hoechst staining
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Table 1 Effect of drug-carrier ratio on nanomicelles (X *s,
n=3)

BoRLEL Ki4%/nm WEE% B /%
12100 16.7+0.6 0.840.2 80.4+0.7
3:100 174405 22408 73.3£0.5
51100 184403 4240.6 83.9+0.2
7:100  24.6+07 4.0+0.8 57.6£0.5
9:100  284%0.5 41403 457404
242 KARE  RIEFURIAILEIR, B2 R2E

R BEREE 5 0 100 AZKALE ] 1 h, #E&FE 3 A
ANFEPIKAEREE, DERZAE. BlR, R 55
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bife 2GS, OB RN ERICN NG
N, FHrb KA T A 1 h SRR 2 B R
m, HRAR AR RN, WU AR ARIL .

*2 KUBEXHREROFM (X ts,n=3)
Table 2 Effect of hydration temperature on nanomicelles
(X E£s,n=3)

AR EE/C FifZ/mm WAE Y% WEEY%
30 163404 39406 82.140.3
40 186405 46408 83.740.6
50 24.740.1 37403 74.840.6

=3 KICBTEIXTRERAEND (X L5, n=3)
Table 3 Effect of hydration time on nanomicelles (X *s,
n=3)

JKAL I 8] /h $i 4% /nm W AHEE%
0.5 16.340.7 3.74£0.5 78.9+0.3
1.0 17.54+0.4 45403 82.7+0.6
2.0 19.74+0.2 3.940.4 76.840.5
3.0 24340.6 3.74£0.5 75.440.3
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7.4 PBS BEIA B, 5 37 COKIBIAEEHHEAT A AL
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Fig. 1 Distribution of particle size (a), Zeta potential (b), and TEM image (c) of taxol TPP-PEG-PE nanomicelles
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Fig. 2 In vitro release profile of taxol, taxol PEG-PE and
taxol TPP-PEG-PE nanomicelles
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Fig. 3 Mitochondria-targeting profile of taxol PEG-PE and taxol TPP-PEG-PE nanomicelles
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F 4 TRIEMEFIEXT AS49 fHEMFEENEN (X £s,n=3)
Table 4 Effects of different taxol formulations on viability of A549 cells (X %5, n =3)

. TG 1%
FE i
0.5 pgrmL™! 1.0 uygmL™! 5.0 ug'mL™! 10.0 ugrmL™! 30.0 ug'mL™!
LABEE W 78.54+0.9 70.940.6 62.340.8 58.740.4 57.4+0.6
% PEG-PE 60.3+0.4 51.6+0.7 504403 45.740.5 36.8+0.6
K0 TPP-PEG-PE 36.8+0.4 354403 32.8+0.6 314403 28.7+0.4
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Fig. 4 Comparison of apoptosis in A549 lung cancer cells

induced by different taxol formulations
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