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Effect of Photodynamic Therapy on Vascular Endothelial Cells and Retinal
Pigment Epithelial Cells
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Abstract: [ Objective] To investigate the effect of photodynamic therapy (PDT) on retinal pigment epithelial
(RPE) cells and vascular endothelial cells in vitro.[ Methods] Cultured retinal pigment epithelial cells and vascular
endothelial cells were incubated with verteporfin at the concentration (1.0 wg/ml) that was equivalent to the initial
plasma level of verteporfin in clinic therapy. According to the incubated time with verteporfin, each kind of the cells
was divided inte 7 groups, O min, 5 min, 15 min, 30 min, 60 min, 120 min, and control groups. Cells were
illuminaled with the light of 689nm, the maximum wavelength of absorption of verteporfin. After incubating above
time, the cell viability was assessed with 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltertrazoliumbromide (MTT) 24 h
after PDT. The values were expressed in the figures as meantstandard deviation of the mean and they were the

average of three independent experimenis run in triplicate, the dalta were analyzed with analysis of variance
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(ANOVA) and student’s ¢ test. [ Results] The viability of RPE cells in the groups of O min, 5 min, 15 min, 30 min,
60 min, and 120 min were 0.94+0.07, 0.68+0.13, 0.68+0.11, 0.65+0.12, 0.49+0.11, and 0.21£0.11, respectively.
The viability of the vascular endothelial cells in the corresponding groups were 1.02£0.05, 0.78+0.08, 0.71+0.11,
0.69+0.08, 0.62+0.09, and 0.23+0.11, respectively. For both kinds of cell, there were significant differences in the
cell viability among the different time groups using one-way-ANOVA, P =0.000; The cell viability was increased
with the increase of incubated time with verteporfin in both kinds of cell; Differences in cell viability between 0
min group and the other groups were statistically significant using SNK-¢ test. However, there was no significant
difference between the same time groups of the two kinds of cell in the cell viability using ¢ test. [ Conclusions]

PDT has a quick killing effect on both vascular endothelial cells and RPE cells; they have equal sensitivity to PDT

i 26 %

in vitro. This study indicates that the RPE cells which are adjacent in morphology to choroidal neovascularization

(CNV) may be injured by PDT clinically and early treatment for CNV may decrease the damage lo adjacent RPE

and photoreceptor.
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Table 1 The mean cell viability of diffent time groups

PDT groups VE cells RPE cells P values
0 min 1.02+0.05 0.94+0.07 0.14
5 min 0.78+0.08 0.68+0.13 0.29
15 min 0.71+0.11 0.68+0.11 0.77
30 min 0.69+0.08 0.65£0.12 0.67
60 min 0.62+0.09 0.49+0.11 0.20
120 min 0.23+0.11 0.21+0.11 0.85

PDT: photodynamic therapy; VE: Vascular endothelial ; RPE:

retinal pigment epithelial
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Fig.1 The morphological change of vascular endothelial cells and RPE cells after PDT
A, B, C; represent vascular endothelial cells, HE, x400; D, E, F: represent RPE cells, HE, x 400

The cells in O min group ( A, D) display a normal polygonal or short spindle—shaped profile, and the nucleus is even (arrows); A great deal of

condense cells with the deep dyed nucleus (arrows) were ohserved in 5 min group (B, E), and in the 120 min group(C, F), the cells and the

nucleus hecame swollen and even dissolved (arrows).

RPE; retinal pigment epithelial; PDT: photodynamic therapy
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