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Entada phasioloides was reported to have triterprene, saponin, and phenolic compounds, which has protective effect on UVB-irradiation and anti-inflammation. In 
southeast Asia, stems and seeds of E. phaseoloides have been used as soap, as well as traditional medicine to treat skin diseases. However, the leaves of E. 
phaseoloides are barely reported their biological activites. In this study, we investigated the protective effect of acetone extract from E. phaseoloides leaves (AE) on 
UVB-irradiated human epidermal keratinocytes (HaCaT cells). The results show that AE, which is effective at 40 𝜇𝜇g/mL, has nontoxic effect on normal keratinocyte 
HaCaT cells. UVB damage (30 mJ/cm2) resulted significant reduction in cell viability in a time dependent manner. HaCaT cells were pretreated with AE for 24 h and 
the irradiated with UVB rays. The results showed that the AE prevented UVB-induced cytotoxicity which was verified by MTT assay.

Abstract

Introduction
The skin is the largest organ in our body and the outermost layer that serves as 

the body’s point of contact with the environment. The epidermis layer, the outer layer 
of the skin, contacts the external environment and provides a barrier against the loss 
of internal fluids. Ultraviolet (UV) radiation is one of the major extrinsic factors that 
induce skin aging, which has been know to result from chronic exposure to solar 
radiation. Approximately 95% of UVA and 5% of UVB of total UV energy can reach 
the earth and are able to react with the proteins and lipids leading to the formation of 
ROS and causing skin inflammation and apoptosis. Thus, reducing intracellular ROS 
levels could be a good way to avoid UVB-induced HaCaT apoptosis and skin 
damage. 

Entada phaseoloides is a very large, woody climber, stems often spirally 
twisted, belonging to the Leguminosae family. E. phaseoloides found in tropical 
forest, lowland coastal forests of Africa, Asia, and Australia. Some parts of E. 
phaseoloides were found to have triterpene, saponins and phenolic compounds. The 
seeds of Entada species are utilized as a folk medicine to treat skin disease and as a 
soap in Indonesia, Thailand, and other tropical countries. This study investigated the 
protective effect of acetone extract of E. phaseoloides leaves (AE) on UVB-induced 
HaCaT cells. 

Results and Discussion
Cytotoxic effect of AE was performed by MTT assay. As shown in Fig 1, the 
percentages of viable HaCaT cells treated with different concentrations of AE (2.5-40 
𝜇𝜇g/mL) were higher than 80%. It mean that AE below the concentration 40 𝜇𝜇g/mL 
doesn’t show toxicity in HaCaT cells. Thus, 40 𝜇𝜇g/mL was used as the maximum 
concentration in further experiments.

Fig 1. Cytotoxicity of AE in HaCaT cells.
To investigate the UVB intensity to be used in the analysis, the cell viability was 
examined by UVB irradiation. Cells were irradiated with UVB at 30 mJ/cm2 for 0, 10, 
20, 30, 40, 50 and 60 sec. Cell viability was evaluated by MTT assay after irradiation 
24 h. The survival rate of HaCaT cells in the UVB-irradiation was reduced in a time-
dependent manner, as shown in Fig 2A. The cell survival rate of the HaCaT cells was 
decreased to 86% for UVB-irradiation 10 sec and 78% for 20 sec compared with that 
of their non-UVB irradiation. Thus, we used 30 mJ/cm2 for 20 sec for our UVB dose in 
all further experiments. However, The cell viability was 82% at AE concentration 40 
𝜇𝜇g/mL and decreased into 65% at AE concentration 2.5 𝜇𝜇g/mL. It suggests that AE 
abolished the effects of UVB-induced HaCaT cells damage (Fig 2B).

Fig 2. The survival rate fo HaCaT cells. (A) Effect of different irradiated time of UVB 
on HaCaT cells; (B) AE prevents cytotoxicity in UVB-induced HaCaT cells.

#  p ≤ 0.05 compared with the control group, ** p ≤ 0.05 compared with the UVB control group.

Conclusion
In this study, the potential of E. phaseoloides leaves acetone extract on UVB-
damaged HaCaT cells was investigated for the first time. The results showed that AE 
can inhibit UVB-induced phototoxicity, verified by MTT assay. UVB irradiation (30 
mJ/cm2) for 0-60 seconds significantly reduced HaCaT cells viability after UVB 
irradiation 24 h. Moreover, pretreatment with AE (2.5-40 𝜇𝜇g/mL) attenuated UVB-
irradiated cytotoxicity and increased cell viability.

Experimental
Cell viability assay
Cell viability assay was performed in vitro by calorimetric method that measures the 
reaction of MTT by mitochondrial. It is reduced to dark purple (formazan), followed by 
solubilization and measurement by spectrophotometry.

UVB-irradiation
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