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[ Abstract] Objective: To investigate the effects and mechanism of hematoporphyrin monomethyl ether (HMME) photo-
dynamic therapy (PDT) induced oxidative stress in human dermal microvascular endothelial cells (HDMECs) to provide a
theoretical basis for the therapeutic opportunities in port-wine stains by HMME-PDT. Methods: The 10th-15th generation of
HDMECs were used for all experiments. Changes in cell viability were detected by CCK-8; Intracellular and apoptosis reac-
tive oxygen species ( ROS) levels were investigated by flow cytometry; lactate dehydrogenase and malonaldehyde contents
were evaluated by spectrophotometry; and analysis of variance was used to compare the differences in groups. Total protein
and phosphorylated protein of JNK, P38, ERK were detected
[KFHEE] 2019-11-11 [fEEBHI] 2020-02-28 by Western blot. Results; HMME-PDT significantly reduced
[BE£mB] ~ ST R )RR HR T (45 :2014-  the activity of HDMECs (P <0.05), and induced apoptosis
HMO01-00064-SF ) (P <0.05), intracellular ROS (P <0.05) and P38, ERK
EWMEE] S 37ERE, E-mail ; guozp930@ 163. com phosphorylation. Conclusion;: HMME-PDT can significantly
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induce oxidative stress in HDMECs, which may be associated with the activation of MAPKs.
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Figure 1. Morphological Changes of Cells after Treated by HMME-PDT

A The control group; B: The HMME-PDT group; C: The HMME group; D: The PDT group.
HMME: Hematoporphyrin monomethyl ether; PDT: Photodynamic therapy.
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Figure 2. HMME-PDT Leads to Decreased Cell Viability

A. The survival of cells significantly decreased 1 h after being treated by HMME-PDT (0.31 pg/mL, 0.625 pg/mL, 1.25 pg/mL,
2.5 pg/mL and 5 pg/mL) (“P<0.05," P<0.01, "™ P<0.001) ; B. The survival of cells significantly decreased 12 h after being
treated by HMME-PDT (0.31 pg/mL, 0.625 pg/mL, 1.25 pg/mL, 2.5 pg/mL and 5 pg/mL) (" P <0.05, P < 0.01,™ P<
0.001) ; C. The survival of cells significantly decreased 24 h after being treated by HMME-PDT (0.31 pg/mL, 0.625 pg/mL, 1.25
wg/mL, 2.5 pg/mL and 5 pg/mL) ( “P<0.05, P <0.01, ™ P<0.001); D. The survival of cells did not vary after being trea-
ted with HMME (0.31 pg/mL, 0.625 pg/mL, 1.25 pg/mL, 2.5 pg/mL and 5 pg/mL) or treated by PDT compared to the control
group (P >0.05), and it significantly decreased after being treated with H202 (200 pM) ( ™ P <0.01, ™ P <0.001) ; E. The sur-
vival of cells significantly decreased after being treated by HMME-PDT (10 wg/mL, 20 pg/mL, 40 pg/mL, 80 wg/mL and 160 g/mL)
compared to the control group and the PDT group (™ P <0.001) ; F. The survival of cells did not vary after being treated with HMME
(10 wg/mL, 20 pg/mL, 40 pg/mL, 80 wg/mL and 160 wg/mL) compared to the control group and the PDT group (P >0.05).

Abbreviations a indicated in Figure 1.
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Figure 3. HMME-PDT Significantly Induces Apoptosis (& s)
Rate (“P<0.05," P<0.01,"™ P<0.001)

Abbreviations as indicated in Figure 1.
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Figure 4. HMME-PDT Significantly Induces Intracellular LDH

A. The LDH release in HDMECs markedly increased after being treated by HMME-PDT (0.31 pg/mL, 0.625 pg/mL, 1.25 pg/mL,
2.5 ug/mL and 5 pg/mL) compared to the control groups ( “ P <0.05,™ P <0.01, " P <0.001); B. The LDH release in HD-
MECs did not vary after being treated with HMME (0. 31 pg/mL, 0.625 pg/mL, 1.25 pg/mL, 2.5 pg/mL and 5 pg/mL) or treated
by PDT compared with control group (P >0.05), and it markedly increased after being treated with H202 (200 wM) compared to
other groups ( ™ P <0.01, ™ P<0.001).

LDH: Lactate dehydrogenase; other abbreviations as indicated in Figure 1.
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Figure 5. HMME-PDT Significantly Induces Intracellular ROS ( * P<0.05,™ P<0.01, ™ P<0.001)

ROS: Reactive oxygen species; other abbreviations as indicated in Figure 1.
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Figure 6. HMME-PDT Significantly Induces Intracellular MDA

A. The expression of MDA in HDMECs markedly increased after being treated by HMME-PDT (0.31 wg/mL, 0.625 pg/mL, 1.25
wg/mL, 2.5 pg/mL and 5 pg/mL) compared to the control groups ( “ P <0.05, " P <0.01, " P<0.001); B. The MDA release in
HDMECs did not vary after being treated with HMME (0.31 pg/mL, 0. 625 pg/mL, 1.25 wg/mL, 2.5 pug/mL and 5 pg/mL) or
treated by PDT compared to the control group, and it markedly increased after being treated with H202 (200 uM) compared to other
groups ( P <0.01,™ P<0.001).

MDA : Malonaldehyde; other abbreviations as indicated in Figure 1.
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Figure 7. HMME-PDT Induces P38 or ERK Phosphorylation
A. HDMECs cells treated with HMME-PDT resulted in an increased phosphorylation of ERK and P38, but no difference in JNK phos-

phorylation; B. The intensity was measured by densitometry( ™ P <0.01).

Abbreviations as indicated in Figure 1.
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