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ABSTRACT

Objective To study the efficacy to treat lung cancer jointly with the chemotherapy based on liposome co-loaded Paclitaxel (PTX)
and Chlorin €6 (Ce6) and photodynamic therapy (PDT).

Methods The experiment was conducted in three steps. Firstly, PTX&Ce6-LP was prepared via thin film evaporation and the
characteristics concerned were observed. Secondly, three nude mice were inoculated with lung cancer A549 cells. The metabolism of
PTX&Ce6-LP into tumor-bearing nude mice was analyzed with in vivo fluorescence imaging and the best time point for light irradiation
was determined. Thirdly, 40 nude mice were divided into three groups: the PDT group (n=24), model group (n=8) and normal
control group (n=8). The 24 nude mice in the PDT group were further divided into 3 groups by the concentration of Ce6 in PTX&Ce6-
LP photosensitive drug (1.25, 2.5 and 3. 75 mg/kg) , 8 mice in each group. For the PDT group, optical fibers were introduced into
tumor tissues via percutaneous puncture for laser irradiation. The irradiation power was set at 108 mW, and the irradiation lasted for
10 min. The treatment was conducted once every 3 days. On the third day after the 4th PDT treatment, 5 mice in each group were
collected for histopathological examinations on tumor tissues, including HE staining, Bax and Bel-2 immunohistochemical analysis.
The remaining 3 mice in each group were given PDT treatment continually until the tumor disappeared. The times of the PDT
treatment were recorded, and the treated areas were taken for histopathological examination.

Results
Ce6 50. 1%, the encapsulation efficiency of PTX 69.3%, and the absorption peak positions of PTX&Ce6-LP 403 nm and 665 nm.

(1) The particle size of the PTX & Ce6-LP prepared in the experiment was about 176. 6 nm, the encapsulation efficiency of

(2) PTX&Ce6-LP clustered in tumor sites 1h after entering nude mice, and decreased significantly in vivo 24 h after entering nude
mice. (3) After four treatments, the tumor inhibition rates of three PDT groups were 11%, 35. 3% and 62. 3% respectively. The HE
staining results showed that the necrosis degrees of the three groups differed, and the higher the concentration of photosensitive drugs,
the higher the degree of necrosis. The expression level of Bax of the groups climbed in the following order: model group, 1.25 mg/kg
group, 2.5 mg/kg group and 3. 75 mg/kg group. The expression level of Bel-2 of the groups dropped in the following order: model
group, 1.25 mg/kg group, 2.5 mg/kg group and 3. 75 mg/kg group. With the increase of PTX&Ce6-LP concentration, the expression
of Bax was enhanced and the expression of Bcl-2 weakened in PDT group. (4) The tumor disappeared upon 9 PDT treatments in the
2. 5 mg/kg group and 7 PDT treatments in the 3. 75 mg/kg group.

Conclusions The A549 therapy model for lung cancer based on the PDT mediated by PTX&Ce6-LP and designed in this study will
effectively inhibit tumor growth and achieve complete tumor removal.
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Fig.2 Absorption spectrum of UV-Vis
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Fig.3 Standard curve
A. PTX B. Ce6
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Fig.4 Fluorescence image of PTX&Ce6-LP at different time points

+ 119 -



P E OB EE 22k 2022 4F 4 HE5 31 4 45 23] Chin J Laser Med Surg, April 2022, Vol 31, No. 2

- 120 -

Bl5 22 PDT b U iR 2 2L e A<

Fig.5 Tumor inhibition rate of tumor tissue after PDT in each group!
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Fig.6 Tumor histopathological results after PDT  HEx200
A. Model group B. 1.25 mg/kg group 3 days after 4 times PDT  C. 2.5 mg/kg group 3 days after 4 times PDT

D. 2.5 mg/kg group after 9 times PDT  E. 3.75 mg/kg group 3 days after 4 times PDT  F. 3.75 mg/kg group after 7 times PDT
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Fig.7 Change of Bax and Bcl-2 protein in each group



