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Objectives: Myrrh have been used as a traditional remedy to treat infectious and inflammatory diseases. However,
it is largely unknown whether myrrh ethanol extract could exhibit the inhibitory activities against particulate matter
(PM)-induced skin injury on human keratinocytes, HaCaT cells. Therefore, this study was aimed to investigate the
inhibitory activity of myrrh ethanol extract on PM-induced skin injury in HaCaT cells.

Methods: To investigate the inhibitory effects of myrrh ethanol extract in HaCaT cells, the skin injury model of
HaCaT cells was established under PM treatment. HaCaT keratinocyte cells were pre-treated with myrrh ethanol
extract for 1 h, and then stimulated with PM. Then, the cells were harvested to measure the cell viability, reactive
oxygen species (ROS), pro-inflammatory cytokines including interleukin (IL) 1-beta, IL-6, and tumor necrosis factor
(TNF)-a, hyaluronidase, collagen, MMPs. In addition, we examined the mitogen activated protein kinases (MAPKSs)
and inhibitory kappa B alpha (Ix-Be) as inhibitory mechanisms of myrrh ethanol extract.

Results: The treatment of myrrh ethanol extract inhibited the PM-induced cell death and ROS production in HaCaT
cells. In addition, myrrh ethanol extract treatment inhibited the PM-induced elevation of IL-1beta, IL-6, and TNF-¢.
Also, myrrh ethanol extract treatment inhibited the increase of hyaluronidase, MMP and decrease of collagen.
Furthermore, myrrh ethanol extract treatment inhibited the activation of MAPKs and the degradation of 1x-Ba.
Conclusions: Our result suggest that treatment of myrrh ethanol extract could inhibit the PM-induced skin injury via
deactivation of MAPKs and nuclear factor (NF)-¢B in HaCaT cells. This study could suggest that myrrh ethanol
extract could be a beneficial agent to prevent skin damage or inflammation.
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Fig. 1. The cytotoxicity of Myrrh ethanol extract in HaCaT
cells

The cell viability was measured by MTT assay. HaCaT cells were
incubated with or without Myrrh ethanol extract as indicated doses
for 24 h. The similar results were obtained from three additional
experiments. ‘p { 0.05 significant as compared to normal.
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HaCaT A|3of t]A|Hz] &9-& 25, 50, 100, 200,
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120
100
80
60

40

Cell viahility (%)

20

0
PM (pg/ml) - 25 50 100 200 500

PM (4 g/m)) - 25 50 100 | 200 | 500
Cell viability (%) | 100.00£0.5 | 90.78£2.0 [76.2724.12]62.2625.12[50.68+7.9549.8745.24

Fig. 2. The cytotoxicity of PM (particulate matter) in HaCaT
cells

The cell viability was measured by MTT assay. HaCaT cells were
incubated with or without PM as indicated doses for 24 h. The similar
results were obtained from three additional experiments. ‘p { 0.05
significant as compared to normal. N.S. indicates non-significant.
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Fig. 3. The effects of Myrrh ethanol extract on PM-induced
cell death in HaCaT cells

The cell viability was measured by MTT assay. HaCaT cells were
pre—treated with Myrrh ethanol extract for 1 h, and then incubated
with PM as indicated doses for 24 h. The similar results were
obtained from three additional experiments. p ¢ 0.05 significant as
compared to normal. p ¢ 0.05 significant as compared to PM alone

HaCaT A|Zo] £9F ogtE FE55 0.1, 0.25,
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Fig. 4. The effects of PM (particulate matter) on ROS production in HaCaT cells

The ROS production were measured by relative DCFDA intensity using FACS. HaCaT cells were incubated with or without PM as indicated doses
for 24 h. The similar results were obtained from three additional experiments. p ¢ 0.05 significant as compared to normal.
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HaCaT Ao E9F ofghE FEES 0.1, 0.25,
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Msyrrh (mg/ml) - 0.1 0.25 0.5
N 1.7 45.01 20.52 14.71 ;‘1. 7.59
! |
. . L
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5
£
&
..é
=]
Myrrh (mg/ml) - 0.1 0.25 0.5
PM (200 pg/ml)
Myrrh (mg/ml) - - 0.1 025 0.5
PM (1 g/ml) - 200 200 200 200
DCFDA (%) 1.71£0.01 45.91£7.11 29.52+4.69 14.71+6.55 7.59+4.87

Fig. 5. The effects of Myrrh ethanol extract on PM-induced ROS production in HaCaT cells

The ROS production were measured by relative DCFDA intensity using FACS. HaCaT cells were pre-treated with Myrrh ethanol extract for 1
h, and then incubated with PM as indicated doses for 24 h. The similar results were obtained from three additional experiments. p ¢ 0.05

significant as compared to normal. *

p < 0.05 significant as compared to PM alone
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Relative IL-1§ mRNA 1.00£0.01 12120.12 2.6340.34 3241041 5324074
Relative [L-6 mRNA 1.00£0.02 123011 321027 3.48:0.56 8.92.40.44
Relative TNF-z mRNA 1.00£0.01 2214002 2.67:041 3412039 7.5940.79

Fig. 6. The effects of PM (particulate matter) on pro-inflammatory cytokines in HaCaT cells

The pro-inflammatory cytokines were measured by realtime RT-PCR. HaCaT cells were incubated with or without PM as indicated doses for
24 h. The similar results were obtained from three additional experiments. p ¢ 0.05 significant as compared to normal.
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Myrrh (mg/ml) - - 0.1 0.25 0.5
PM (200 pg/ml)

Myrrh (mg/ml) - - 0.1 025 0.5
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Myrth (mg/ml) - - 0.1 0.25 0.5
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Relative IL-13 mRNA 1.00+0.01 5.32+0.74 425031 3.2140.29 227021
Relative IL-6 mRNA 1.00+0.02 8.92+0.12 7.49+0.37 5.3740.32 3.27+0.33
Relative TNF-z mRNA 1.00+0.01 7.59+0.79 5.74+0.76 4.2740.62 3214047

Fig. 7. The effects of Myrrh ethanol extract on PM-induced pro-inflammatory cytokines in HaCaT cells

The pro-inflammatory cytokines were measured by realtime RT-PCR. HaCaT cells were pre-treated with Myrrh ethanol extract for 1 h, and
then incubated with PM as indicated doses for 24 h. The similar results were obtained from three additional experiments. p ¢ 0.05 significant
as compared to normal. “p ( 0.05 significant as compared to PM alone

6 8 r
ha ha
g 7,
6
-l -+
g ¢ 2 s
: 3
g ? g 4
E ]
:, Z e
= =
@ g 2
£ 5
5 5 1
[ [
0 0
Myrrh (mg/ml) - - 0.1 025 05 Myrrh (mg/ml) - - 01 025 05
PM (200 pg/ml) PM (200 pg/ml)
Myrrh (mg/ml) - - 0.1 0.25 0.5
PM (1 g/ml) - 200 200 200 200
Relative hylauronidase 2 mRNA 1.00+0.02 4.61+0.43 4.21+0.33 3.11£0.20 2.42+0.29
Relative hylauronidase 4 mRNA 1.00£0.02 5.97+0.62 5.87+0.39 4.38+0.67 2.87+0.17

Fig. 8. The effects of Myrrh ethanol extract on PM-induced hyaluronidase 2 and 4 in HaCaT cells

The mRNA expression of hyaluronidase 2 and 4 were measured by realtime RT-PCR. HaCaT cells were pre-treated with Myrrh ethanol extract
for 1 h, and then incubated with PM as indicated doses for 24 h. The similar results were obtained from three additional experiments. p ¢
0.05 significant as compared to normal. "p ¢ 0.05 significant as compared to PM alone
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Relative COL1A1 mRNA 1.000.02 0.26+0.07 0.32+0.02 0.48+0.06 0.78+0.02
Relative MMP2 mRNA 1.00+0.01 3.69+0.32 3.24+0.30 2.14+0.21 1.74+0.11
Relative MMP9 mRNA 1.00+0.01 4.96:0.72 4.62+0.69 3.49+0.42 2.21+0.51

Fig. 9. The effects of Myrrh ethanol extract on PM-induced collagen and MMP 2 and 9 in HaCaT cells

The mRNA expression of COL1AT, MMP-2 and MMP-9 were measured by realtime RT-PCR. HaCaT cells were pre-treated with Myrrh ethanol
extract for 1 h, and then incubated with PM as indicated doses for 24 h. The similar results were obtained from three additional experiments.
*p ( 0.05 significant as compared to normal. +p ¢ 0.05 significant as compared to PM alone
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Fig. 10. The Effects of Myrrh ethanol extract on PM-induced
MAPKs and the degradation of lk-Ba in HaCaT cells

HaCaT cells were pre-treated with Myrrh ethanol extract for 1 h,
and then incubated with PM for 30 min. The phosphorylation of
ERK1/2, P38 and JNK, and the degradation of Ik-Ba were
analyzed by western blotting. Total ERK1/2, P38, JNK and f-actin
were used as loading controls. The similar results were obtained
from three additional experiments.
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