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Abstract
In this study, antioxidative, antibacterial and cytoprotective effects of the ethanol extract and ethylacetate fraction of Lycopus

lucidus (L. lucidus) were compared and analyzed. Free radical scavenging activities (FSCso) of the L. lucidus extract and
fraction were found to be 65.1 and 64.9 pg/mL respectively. In the Fe*’-EDTA/H,0, system, the reactive oxygen species
(ROS) scavenging activities (OSCsg) for the extract and fraction were 6.6 and 6.3 pg/mL, respectively which showed excellent
total antioxidant abilities. The extract showed antibacterial activity against S. aureus, while the fraction showed in all the
bacteria except for A. niger. The cytoprotective effect of L. lucidus extract was compared to that of the fraction and the
effect against 'Ox-induced cellular damage of human erythrocytes (7 50) was 51.3 and 73.7 min at 50 pg/mL, respectively.
For the cytoprotective effect of keratinocytes damaged by H,O, and UVB, the extracts did not show any efficacy but showed
efficacy at 1-2 pg/mL, respectively. The fraction increased the cell viability up to 85.8 and 81.9%, respectively. As a result
of intracellular ROS scavenging activity, the scavenging activity was observed at 1-2 pg/mL of the fraction. From the results
comparing the physiological activities of L. lucidus extract and the fraction, the ethylacetate fraction of L. lucidus has anti-
oxidative effect similar to that of the extract whereas superior antimicrobial and cytoprotective effects than that of the
extract. Overall, the ethylacetate fraction of L. lucidus protects cells from an external stress which can be used as a potential

cosmetic material.
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‘ Lycopus lucidus 200g |

|

‘ 50% EtOH extract ‘
(vield : 20.19%)

/ N\

EtOAc fraction ‘

(vield : 6.67%)

Figure 1. Manufacturing process of 50% ethanol extract and ethyl
acetate fraction from L. lucidus and their yield.
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Table 1. List of Strains and Cultivation Condition Used for Antimicrobial Experiment

Strains Media Temperature (C) Time (h)
Gram (+) bacteria S. aureus ATCC 6538 TSAY, TSB? 37 24
E. coli ATCC 23736 TSAY, TSB? 37 24
Gram (-) bacteria . 5
P. aeruginosa ATCC 29336 TSA ), TSB? 37 48
Yeast C. albicans ATCC 10231 TSAY, TSB? 30 48
Mold A. niger ATCC 16404 PDAY, PDBY 30 72

DTSA: Tryptic soy agar (Difco, USA), ?TSB: Tryptic soy broth (Difco, USA), PDA: Potato dextrose agar (Difco, USA), “PDB: Potato dextrose broth (Difco, USA).
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2.6.1. Cell Culture

Z+A g4 M EF9] HaCaT A|EE Dr. Fusenig (German Cancer
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Table 2. Minimum Inhibitory Concentration (MIC, pg/mL) of L. lucidus 50% EtOH Extract/EtOAc Fraction Against Bacteria, Yeast and Mold

MIC (pg/mL)
) Gram positive bacteria Gram negative bacteria Yeast Mold
Strains
S. aureus E. coli P. aeruginosa C. albicans A. niger
Methyl paraben 2,500 2,500 1,250 625 625
EtOH extract 2,500 - - - -
EtOAc fraction 78 1,250 2,500 2,500 -
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Figure 2. Free radical scavenging activities of L. lucidus 50% EtOH
extract and EtOAc fraction. Data is indicated as the concentration
required for 50% scavenging of free radical. Data are presented as
mean = S.D. (*p < 0.05 compared with (+)- @-tocopherol).

530 nm) 71715 ‘Sate] @3] A71E S ssiTh22].
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Figure 3. Reactive oxygen species scavenging activities of L. lucidus
50% EtOH extract and EtOAc fraction in Fe**-EDTA/H,0, system by
luminol-dependent chemiluminescence assay. Data is indicated as the
concentration required for 50% scavenging of free radical. Data are
presented as mean + S.D. (*p < 0.05 compared with L-ascorbic acid).

3.2. Luminol LZHHS 0|28t Fe*'-EDTA/H,0,H(0 QUOIA £
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6.6 pgmL, FZE2] % 6.3 pg/mLE LEFGUHFigure 3). Positive
controlQ] L-ascorbic acid (1.50 ug/mL)$} Bl & & w] 2}o]& YEeERA
ARE 2 22 A @49 v E 9 FE2E Y 2EE R
T =2 gAslsS YELh g& 25T FEES s & 4
I F2F zpo] glo] FAKe A A E44S vERth

gt FEE 9S85 ol8sto] E vlE Al EdE=
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— ==
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Q1 methyl paraben®} H]5=8t =22 =t B4d-S YERSITE WA o
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Table 3. Relative Cellular Protective Effects of L. lucidus 50% EtOH extract, EtOAc fraction and (+)- @-Tocopherol on Rose-bengal Snsitized

Photohemolysis of Erythrocytes

Relative cellular protective effect for erythrocyte (7 50 min)

Concentration (pg/mL) 12.5 25 50
EtOH extract 348 + 2.7 399 + 38 513 £ 1.8
EtOAc fraction 448 £ 32 61.6 + 1.3 737 £ 0.5
(+)- @ -Tocopherol 403 £ 23 50.7 £ 1.8 61.4 £ 2.6
[ EtOH extract 120 = —
120 B EtOAc fraction = E:ggtfm?
i Il (+)-o -tocopherol ADAcraction
S = 100 = * " “
-z e * * # #
o g 1 1 1 = *
% = 8o} S sor #
o w X
€ v * <
S s 4 g o *
2% z
= # E]
SE 4o} T od0r
= @ 20 -
&
0 0
125 25 50 - 05 1 2 4 8 16 32 64 128 256
Concentration (ng/mL) Concentration (ug/mL)

Figure 4. Cellular protective effect of 50% EtOH extract, EtOAC
fraction of L. lucidus, and (+)- @-tocopherol at 12.5-50 pg/mL on
rose-bengal sensitized photohemolysis of human erythrocytes. Data
are presented as mean = SD. #p < 0.05 compared with (+)-a
-tocopherol in EtOH extract group by one-way ANOVA, *p < 0.05
compared with (+)- @-tocopherol in EtOAC fraction groups by
one-way ANOVA. §p < 0.05 EtOH extract versus EtOAC fraction by
Student’s #-test.
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Figure S. Effect of L. lucidus 50% EtOH extract and EtOAc fraction
treatment on HaCaT cell viability. HaCaT cells were treated with
various concentrations of samples for 24 h and cell viability was
determined using the MTT assay. Data are presented as the mean +
SD of three independent experiments. #p < 0.05, *p < 0.05 compared
with untreated control.
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Figure 6. Cell protective effects of 50% EtOH extract and EtOAc
fraction from L. lucidus on H,0,-induced HaCaT cell. HaCaT cells
were treated with different concentration of sample for 24 h after
being exposed to oxidative stress. Data are presented as the mean +
SD. *p < 0.05 compared with H,O, treated control in EtOAc fraction
dose-treated groups by one-way ANOVA.
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Figure 7. Cell protective effects of 50% EtOH extract and EtOAc
fraction from L. lucidus on UVB-induced HaCaT cell. HaCaT cells
were treated with different concentration of sample for 24 h after
being exposed to oxidative stress. Data are presented as the mean
SD. #p < 0.05 compared with UVB treated control in 50% EtOH
extract dose-treated groups by one-way ANOVA. *p < 0.05 compared
with UVB treated control in EtOAc fraction dose-treated groups by
one-way ANOVA.
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lucidus on UVB-induced oxidative stress in HaCaT. 50% EtOH
extract and EtOAc fraction from L. lucidus scavenged UVB-induced
upregulation of intracellular ROS production. The DCF-DA probe was
used to investigate intracellular ROS lecels. Data are presented as the
mean + SD of three independent experiments (*p < 0.05 compared
with untreated control).
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