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Experimental study of photodynamic therapy using a new
photosensitizer BF01 for human liver cancer

GU Chang-wei’, ZHANG Ling, GU Ming
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Abstract: We study here in vitro cytotoxicity, in vivo tumor inhibition and the mechanism on photodynamic
therapy (PDT) of photosensitizer BFO1 using human hepatocellular carcinoma cell line BEL-7402. CCK-8 method
was used to detect the inhibition rate and IC, in BEL-7402 cells on the same laser intensity with varying concentra-
tions (0, 0.8, 1.6, 3.2, 6.4 umol-L") of photosensitizer BFO1. Cell death mode of BEL-7402 was detected by flow
cytometry, with apoptotic characteristics observed by DAPI staining, and the subcellular localization of reac-
tive oxygen was observed using photodynamic detection and confocal microscopy. The cell model of human liver
cancer in nude mice was established, tumor growth curve was drawn, and the therapeutic effect of BFO1 was deter-
mined. The animal experimentation was approved by East China University of Science and Technology Ethics
Committee. The results indicated that BFO1 PDT treatment can clearly inhibit BEL-7402 tumor cell proliferation,
with the killing rate of 86% at the concentration of 6.4 pmol-L" of BF01, and half lethal concentration ICs, value
of 2.46 pmol-L"'. DAPI stained nuclei shows the characteristics of advanced stage apoptosis, whereas reactive
oxygen species level in the mitochondria increased with increasing drug concentration. /n vivo experiments showed
that photosensitizer BFO1 mediated photodynamic therapy of liver cancer cells and inhibited tumor growth in mice.
Therefore, the new BF01 photosensitizer has a potential for development into future clinic application.
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Figure 1 The chemical structure of BFO1
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Figure 2 Cell viability after BFOI-PDT was assessed. A: After
irradiation or not, BEL-7402 cells viability was measured by CCK-8
assay; B: Cytotoxic activity of BFO1-PDT on BEL-7402 cells; C:
Without irradiation, normal liver cells viability was measured by

CCK-8 assay. PDT: Photodynamic therapy. n =3, x £ s
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Figure 3 Generation of reactive oxygen species (ROS) in BF01
cells treated with BFO1-PDT. n=3,x + s

100 nm

Figure 4 Fluorescence microscopy analysis of the subcellular
localization of BFO1 in BEL-7402 cells. A: Fluorescence arising
from R123 alone (green); B: Fluorescence arising from BFO1
alone (red); C: In the merge, yellow represents the subcellular

regions in which the fluorescence of R123 and BF01 overlaps



2254 -

2% %3 Acta Pharmaceutica Sinica 2019, 54(12): 2251 2255

Figure 5 Nuclear morphology in BEL-7402 treated with BFO1-
PDT by DAPI staining analysis. A: Control group showing com-
plete nucleus; B: Medication group showing typical apoptosis

characteristics
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Figure 7 Anti-tumor effect of BFO1-PDT on NU/NU nude mouse
model. Tumor response in mice treated with BFO1-PDT at the
indicated doses of BFO1. BFO1-PDT was performed when tumor
volume reached about 50-150 mm®. Each time point represents the
average response rate [relative tumor volume (RTV) of six mice].
BFO01 dose-dependent tumor reduction was shown in BEL-7402
tumors treated with BEO1-PDT. n=6,x + s

Table 1 Inhibition of BFOI-PDT on liver cancer NU/NU nude

mice. n =6, x = 5. "P<0.05 vs control group

BFO01 Tumor weight Weight Inhibition
/mg-kg! /mg /g rate/%
0 1485.3 +658.1 342425
2.5 635+£463.5 32.7+2.9 57.2°
5 454 +256.7 31.5+1.8 69.4"
10 348 £105.3 304+1.5 76.6"
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Figure 6 Flow cytometric analysis of apoptosis in BEL-7402 cells treated with or without BFO1. A: Control group; B: Medication group

(3.2 pmol - L"); C: Medication group (6.4 pmol- L")

Heart Liver
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Figure 8 The micrographs

of HE-stained sections of main organs and tumors after treatment. Almost no pathological changes and

injuries were detectable in the main organs in mice after treatments of BFO1 laser irradiation
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