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Introduction

The skin is the main organ to protect human body from the harmful
effects of the environmental stimuli, such as chemicals and ultraviolet
(UV) radiation. Long-term or excessive exspourse to ultraviolet
irradiation causes oxidative stress, skin burns, inflammation, erythema
and skin aging. Research and development of effective, ecological
safety, non-toxic topical sunscreens remains a challenge for the
pharmaceutical and cosmetics industries, despite growing knowledge
of mechanisms of photoaging. Extensive UV exposure may induce
photoaging and skin cancer (Li et al., 2020; Natarajan et al., 2014).
Research and development of effective, ecological safety, non-toxic
topical sunscreens remains a challenge for the pharmaceutical and
cosmetics industries, despite growing knowledge of mechanisms of
photoaging (Kostyuk et al., 2018).

Haberlea rhodopensis Friv. (family Gesneriaceae), commonly known
as Rhodope silivriak or Orpheus’ flower, is a resurrection plant
species endemic for Bulgaria, with therapeutic potential due their
antioxidant or redox activity. Its biologically active phenylethanoid
glycosides calceolarioside E (CAL) and myconoside (MYC) might
regulate the cellular redox homeostasis oxidative stress-associated
pathologies (Amirova et al., 2021), but their photoprotective potential
has not yet been elucidated.

Methods

 Ultra sound assisted extraction in 50% methanol.
 Cell viability MTT assay on HaCaT cells.
 UV radiation with irradiation chamber BS02 purchased from

“Opsytec Dr. Grobel”.

Results

Figure 1. Haberlea rhodopensis Friv. Extract (HRE), calceolarioside E (CAL) and myconoside (MYC) effect on cell viability
in HaCaT cells. Exposure to different concentrations of HRE, CAL and MYC for 24 h did not affect significantly the cell
viability up to 100 μg/mL for the extract and 100 μM for the pure compounds, respectively.

Conclusion

The HRE and MYC demonstrated photoprotective potential on
UVA/UVB irradiation. Furthermore, the UVA/UVB photoprotection
of HRE and MYC could also be utilized in the development of new
MYC-based products for topical application.
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Figure 2. Effect of UVA, UVB and UVA/UVB radiation on cell viability in human keratinocytes. Cell viability is remarkably
affected by UVA radiation at higher irradiation doses (30.0 – 40.0 J/cm²). A dose-dependent decrease in HaCaT cell viability
was observed up to 32.0% and 2.34% in UVB- and UVA/UVB-induced cytotoxicity, respectively.
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Aim

Here, we aim to investigate the potential effect of H. rhodopensis
extract (HRE) and its constituents CAL and MYC on exposure of
UVA/UVB radiation.
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Figure 4. Morphology induced change by UVA/UVB (2.375 J/cm2 for UVA and 0.125 J/cm2 for UVB) irradiation and
photoprotection in cells after were treated with HRE, CAL, MYC and with vehicle alone, under microscope.
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Figure 3. Phototoxicity effects of Haberlea rhodopensis Friv. extract (HRE), myconoside (MYC) and calceolarioside E
(CAL) pre-treatment (1 h, 1-100 μg/mL and 1-100 μM ) on cytotoxicity. The cells were exposed to UVA/UVB radiation
(2.375 J/cm2 for UVA and 0.125 J/cm2 for UVB) after were treated with HRE, CAL, MYC and with vehicle alone. Following
24 h incubation (37 oC, 5% CO2), cell damage was evaluated by MTT incorporation into viable cells.
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