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C: & : Singlet oxygen ('O») is a selective intermediate reactive oxygen species (ROS)
generated naturally in biological systems by light- and non-light mediated processes. Although 'O,
plays important roles in maintaining homeostasis through cell signaling, this ROS can be toxic due
to its ability to diffuse across considerable distances and oxidizing biological molecules. Several in
vitro studies have investigated the pathways by which this occurs, but understanding if and how
singlet oxygen exerts cell injury through the production of subsequent ROS remains unexplored. To
study this, a hydrophobic endoperoxide (EP) solution was prepared and used as a source of 'O,
stimulation in vitro. Chemiluminescence (CL) assay was first employed to determine if EP
stimulation leads to the release of ROS intracellularly. Both MCLA and L-012 CL results showed
that ROS detection was significantly higher in samples containing cells when compared to those
without. Additionally, this production was not limited to 'O, superoxide (O,") was also detected
according to the data containing scavengers targeting this ROS. However, as there is no specific CL
reagent used for the detection of hydrogen peroxide (H20O>), an assay kit was used to measure its
intracellular concentration. According to the red hydrogen peroxide assay data in media only, EP
released approximately 5 pM extracellular hydrogen peroxide via normal ROS cascade. Moreover,
treating the cells with a platelet activating factor receptor antagonist (WEB2086), catalase, and

sodium azide (NaN3) showed significant alleviation of H>O,. These data confirmed that cellular



To analyse the effect of EP stimulation on cell function and to further confirm the aforementioned
CL and H2O; assay data, a cell viability assay kit (WST-8) was used. The results revealed that
treating the cells with scavengers targeting intracellular superoxide (i.e., MnTMPyP), singlet oxygen
(i-e., His and NaN3), and WEB2086 improved viability, which was consistent with the CL data.
Post-incubation data especially upholds the theory that exposure to EP resulted in an intracellular
ROS response, as the scavengers were still effective even after removal of the stimulant. Yet, it is
still unclear whether this effect is due to the oxidation of biological molecules or the consequent
ROS production caused by singlet oxygen.

It was then important to identify the source of intracellular ROS in response to singlet oxygen
stimulation. HaCaT keratinocytes are known to express the enzymes NADPH oxidases (N ox) at the
mRNA level with different subcellular localizations, and are a source of ROS in HaCaT in response
to UV irradiation. Therefore, the cells were treated with the widely used Nox inhibitor,
diphenyleneiodonium chloride (DPI), prior to EP stimulation to determine if Nox is involved in this
model. WST-8 assay and CL data did not show significant difference when compared to the
untreated group, negating Nox as a main source of ROS in this system.

HaCaT keratinocytes express functional platelet activating factor receptor (PAF-Rs) and synthesize
the potent inflammatory lipid mediator, PAF. Accordingly, using WEB2086 in the WST-8 and H>O»
assay was effective in improving the cell viability and lowering H>O» concentration with EP
stimulation. These data demonstrate that PAF-R is a source of intracellular ROS production,
particularly intracellular hydrogen peroxide, in this system. Another important source for ROS in
skin cells is the mitochondrial electron transport chain (ETC) as the skin is reliant on the production

of ATP to undergo constant regeneration. The ETC is a system composed of transmembrane protein



complexes (I-IV) and is responsible for electron leakage leading to the production of ROS including
'0,. Therefore, confocal microscopy with Si-DMA fluorescence probe was used to detect
intramitochondrial singlet oxygen. The data revealed consequent intramitochondrial singlet oxygen
with EP exposure for 30 minutes, which was alleviated with ETC inhibitors pre-treatment. This is
in accord with the theory that singlet oxygen generation in the respiratory chain is a necessary step
in ATP production. Moreover, treating the cells with the ROS scavengers targeting singlet oxygen
and intracellular superoxide, and PAF-R antagonist effectively reduced intramitochondrial singlet
oxygen production; which is consistent with the WST-8 assay, H2O assay, and CL data. Similarly,
pre-treating the cells with DPI failed to suppress this production, further disputing Nox as a source.
Lastly, intracellular calcium ([Ca**] ;) levels play a critical role in the epidermis for normal
physiological functions and ROS production. [Ca?*] ; is implicated in the activation of Nox and
mitochondrial ATP synthesis (via Krebs cycle), and is sensitive to changes in PAF concentration.
Thus, intracellular calcium assay method was employed to determine whether EP stimulation
induces arise in [Ca?'] jin this model. The data showed a dose-dependent increase in [Ca?]ilevels
following EP stimulation. Furthermore, treatment of cells with WEB2086 or DPI notably alleviated
[Ca®'] i levels.

In conclusion, this study highlights the possibility of an indirect sustained release of intracellular
ROS in response to singlet oxygen obtained via thermal decomposition of EP. These ROS are

potentially generated through PAF-Rs and mitochondria via a calcium sensitive pathway.



