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ABSTRACT Objective: To study the in vivo antitumor efficacy of the pH responsive and nuclear targeting micelles
(PECL/DA-Tat-M), which was assembled by Tat and DA modified PEG-PCL copolymer. Methods: The micelle was prepared by using
the solvent evaporation method. The morphology and the size were observed via transmission electron microscope (TEM). And the drug
release behavior under different pH condition was detected through high performance liquid chromatography (HPLC). The orthotopic
4T1 mouse breast tumor model was established by injecting the 4T1 tumor cells on the right mammary gland of female Balb/c mice. The
drug loaded micelles PECL/DA-Tat-M were injected into the mice via tail vein. The tumor volumes, body weight and the survival rate of
the mice were recorded in the 18-day treatment period, and the immunohistochemically analysis of the tumor tissue was also performed.
Results: The results of TEM analysis revealed the spherical morphology of the micelles, the size of which was about 80 nm. The micelle
released 80 % of the drug at pH 5.0 in 72 h, while only 11 % of the drug was released at pH 7.4 in 72 h. The tumor of the
PECL/DA-Tat-M group grew slowly. 18 days after the first treatment, the tumor volume of the non-targeting micelle (PECL-M) group
was 0.82 cm’, while that of the PECL/DA-Tat-M group was only 0.51 cm’. The tumor of the saline group and the blank micelle
(PECL/DA-Tat-blank M) group grew quickly, The tumor volume was 4.43 folds and 3.76 folds much larger than that of the
PECL/DA-Tat M group, respectively, the difference was statistically significant (P<0.05 or P<0.01). The mice body weight of all the
groups exhibited an increasing tendency. 42 days after the first treatment, the survival rates of the PECL/DA-Tat-M group and the
non-targeting micelle group were 60 % and 40 %, respectively. The mice of other groups all died before the 39th day after the first treat-
ment (n=5). The results of the tumor immunohistochemical analysis indicated the PECL/DA-Tat-M could inhibit the tumor effectively,

both the tumor inhibition rate and apoptotic rate of which were much higher than that of other groups, the difference was statistically sig-
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nificant (P<0.05). Conclusions: The pH responsive and nuclear targeting micelle (PECL/DA-Tat-M) exhibits good in vivo antitumor effi-

cacy.
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Fig. 1 Characterization of the micelles. (A) Size and morphology of the micelles observed via transmission electron microscopy (TEM); (B) quantitative

drug release profile of the micelles simulated the in vivo condition
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Fig. 2 Photos of the orthotopic model of six groups on the 18th day in the treatment period
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Fig. 3 The change of the tumor volume in the treatment period
Note: Compared with the PECL-M group, P<0.05; compared with the
HCPT group, P<0.01.
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Fig. 6 The H&E staining and TUNEL staining results of the six groups on the 18th day in the treatment period (red circle: lack of cell nucleus; red arrow:

nuclear condensation)
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Table 1 Tumor inhibition rate and apoptotic rate of the orthotopic tumor

model treated with the six formulations

Groups Inhibition Rate (%) Apoptosis Rate (%)
Saline _ 1.89+ 2.36
PELC/DA-Tat-blank M _ 2.26% 1.07
HCPT 41.52+ 1.78 46.53+ 1.99
mPEG-HCPT 50.17+ 2.01 5431+ 2.27
PECL-M 63.78+ 1.89 65.18+ 1.62
PECL/DA-Tat-M 87.40+ 3.88* 90.47+ 4.38*

Note: Compared with the PECL-M group, P< 0.05.
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