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The combined therapeutic effects of 5-aminolevulinic acid cubic
liquid crystal and light needles for basal cell cancer
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Abstract: The article was to study the effect of local photodynamics therapy combined with carbon dioxide
lattice laser — "light needles" for the treatment of basal cell carcinoma (BCC). 5-Aminolevulinic acid (5-ALA) cubic
liquid crystal using glyceryl monostearate (GMO) as the substrate was prepared. The cytotoxicity of 5-ALA cubic
liquid crystal combined with light needles in vitro were evaluated. The pharmacodynamics study of 5-ALA cubic
liquid crystal combined with light needles of high or low energy for BCC was carried out based on the pathological
changes, tumor volume, vascular endothelial growth factor (VEGF) expression and the recurrence rate, which has
been approved by the Ethics Committee of Beijing Institute of Radiation Medicine. The cubic liquid crystal was
isotropic with the lattice of PN3M. The cytotoxicity of 5-ALA cubic liquid crystal combined with light needles was
much higher than that of 5-ALA or light needles alone. Compared with light needles or photodynamic therapy
alone, 5-ALA cubic liquid crystal combined with light needles of high energy could prevent the BCC metastasis
and of low energy could inhibit BCC growth. It demonstrated the obvious therapeutical effects for BCC. 5-ALA
cubic liquid crystal combined with light needles can effectively treat BCC, which provides a new choice for clinical
BCC treatment.
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Figure 1 Techniques for the treatment of basal cell carcinoma (BCC) and the therapeutical principles of photodynamic therapy
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Figure 2  Principle of light needles
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naked mice. H.E. section (100 x); fluorescence section (100 x)
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Figure 4 The small angle X-ray graph of 5-ALA cubic liquid

crystal
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Figure 5 The survival rate of A431 cells treated with different
treatments. n = 3, x £s. ~P < 0.01 vs low energy light needle; #P <
0.01 vs high energy light needle
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Figure 6 The effects of 5-ALA cubic liquid crystal combined with the light needles of low and high energy on the macroscopic changes
(A), H.E. pathological changes (B, 100x) and vascular endothelial growth factor (VEGF) expression by immunohistochemistry (C, 100x)
and quantification (D). 10D: Integral optical density. n = 5, X = s. P < 0.01 vs normal; *#P < 0.01 vs model
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