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Study on Anti-Inflammatory and Moisturizing Effect of Extracts from Abelmoschus esculentus

DanHee Yoo' and InChul Lee**

'College of Fusion and Convergence, Seowon University, 2Department of Bio-Cosmetic Science, Seowon University, Cheongju 28674,
Republic of Korea

In this study, we studied the anti-inflammatory and physiological activities Abelmoschus esculentus
extracts by hot water (AEW) and 70% ethanol (AEE) and confirm the possibility to use it as a natural ingredient.
For this study measure the antioxidative activity, total polyphenol content was measured, and DPPH and
ABTS scavenging activity assays were conducted. Total polyphenol content of AEW and AEE was measured,
and the results showed that they were 126.76 mg TAE/100 g and 144.21 mg TAE/100 g, respectively. DPPH
and ABTS radical scavenging activities were measured to determine the antioxidative activity, and the
results indicated that DPPH and ABTS radical scavenging activities increased in both extracts concentra-
tion-dependently. The moisturizing effect was measured by measuring the amount of hyaluronic acid (HA)
produced within HaCaT cell using the ELISA kit. AEW and AEE increased the amount of HA production in
a concentration-dependent manner. In order to determine the anti-inflammatory activity of AEW and AEE,
the NO assay was conducted, and the inhibitory effects were found to be 11.46% and 25.28%, respectively in
100 pg/ml. In order to measure the anti-inflammatory activity, nitric oxide (NO) inhibitory activity was
measured, and the inhibition of expression of iNOS, COX-2 proteins was measured and shown. Further-
more, inhibition of expression was found in inflammatory inducing factors iNOS and COX-2 proteins showing
concentration-dependent inhibition. This study found the excellent effects of antioxidative, moisturizing
effect, anti-inflammatory activity in Abelmoschus esculentus extracts, which indicates that can be used as
functional materials for aesthetics, food and functional cosmetics.
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Ag W 29 3 33 H8 AHE3 tannic acid,
Sigma-Aldrich, USA)o| A T3} 2H, Nay,COs2 Kanto
Chemical Co. (Japan)ollA| Fd3to] A&ttt HAtst &
A Z2AE Y8 AFE3SE 1-1-diphenyl-2-picrylhydrazyl
(DPPH), ethanol, ascorbic acid, 2,2'-azinobis-bis (3-
ethylbenzothiazoline-6-sulfonic acid) (ABTS) 5= Sigma-
Aldrichol| A T3te] ARgsEITH A2 B Ads 285t
7] 18] HaCaTx} RAW 264.7& ATCC (VA, USA)oJA &
ool Aol Argston, Higl A-&E dulbecco’s
modified eagle medium (DMEM), fetal bovin serum
(FBS), penicillin/streptomycin< Cytiva hyclone (Amersham,
England)oll Al 43t} AMESIATH B G5 A AR
% Hyaluronic acid ELISA kit+= R&D system (USA)o| 4]
UL, A% B4 2H0] A8 griess reagent,
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inducible nitric oxide synthase iNOS) ¥ cyclooxygenase
(COX)-29] 1z} A9t anti-mouse?] 2X &A= Santa
Cruz Biotechnology, Inc. (USA)o A 93} AF&3FH 2
o, enhanced chemiluminescence (ECL)E Immobilon
Western Chemiluminescent HRP Substrate2 AF2-315 2
o, Merck Millipore (USA)o| A F+<J3tAct.

E o] AL-E 7]7]= ELISA readers (Molecular
China),
Japan), COq incubator (Pantasonic Healthcare Co., Japan),

Devices, rotary vacuum evaporator (EYELA,
micro refrigerated centrifuge (Hanil Scientific Inc.,
Republic of Korea) ChemiDoc™ MP Imaging System
(Bio-Rad, USA) 5& AME-3}%T)
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Table 1. Total polyphenol contents in extracts from Abelmo-
schus esculentus.

Sample Total polyphenol (mg TAE/100 g)
AEW 126.76 £ 0.16
AEE 144.21 £ 0.83

Results are means + SD from triplicate experiments. AEW,
Abelmoschus esculentus extracted with distilled water at 100 C;
AEE, Abelmoschus esculentus extracted with 70% ethanol at
room temperature.
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Fig. 1. DPPH radical scavenging activity of extracts from
Abelmoschus esculentus.

[@ Vit. C: L-ascorbic acid

[J AEW: A. esculentus extracted with distilled water at 100C

W AEE: A. esculentus extracted with 70% ethanol at room tem-
perature.

Results are expressed as means + SD from triplicate experiments
and those with different alphabet letters are significantly differ-
ent at p < 0.05 by one-way ANOVA (@a>b>c>d>e>f>g>
h>i>j>k> [>m).
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Fig. 2. ABTS radical scavenging activity of extracts from Abel-
moschus esculentus.

[ Vit. C: L-ascorbic acid

] AEW: A. esculentus extracted with distilled water at 100C

W AEE: A. esculentus extracted with 70% ethanol at room tem-
perature.

Results are means + SD from triplicate experiments and those
with different alphabet letters are significantly different at p <
0.05 by one-way ANOVA (a>b>c>d>e>f>g>h>i>j>k>
I >m).
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Fig. 3. Cell viability of extracts from Abelmoschus esculentus
on cells. (A) In order to measure the cell viability using the MTT
assay, A. esculentus extracts were treated with each concentra-
tion (5, 10, 50, 100, 500 and 1,000 pug/ml) in HaCaT cells. (B) RAW
264.7 cells were stabilized by culturing them in a 96-well plate at
1% 10* cells/well for 24 h. A. esculentus extracts were treated with
each concentration (5, 10, 50, 100, 500 and 1,000 pg/ml) in RAW
264.7 cells.

Results are means + SD from triplicate experiments.

[1 AEW: A. esculentus extracted with distilled water at 100C

W AEE: A. esculentus extracted with 70% ethanol at room tem-
perature.
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Fig. 4. The effect of extracts from Abelmoschus esculentus on
hyaluronic acid (HA) production of HaCaT cells.

RAW 264.7 cells were distributed at 3 x 10° cells/well in a 6 well
plate and cultured with DMEM for 24 h. Afterwards, LPS (10 pg/
ml) was treated for 2 h, and then A. esculentus extracts were
treated and cultured for 16 h. The supernatants were analyzed
for the production of hyaluronic acid using an ELISA assay kit.
Results are means+SD from triplicate experiments. (*p <0.05,
**p <0.01, ***p < 0.001 vs p. acnes alone-treated group)

1 AEW: A. esculentus extracted with distilled water at 100C

W AEE: A. esculentus extracted with 70% ethanol at room tem-
perature.
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Fig. 5. Inhibitory effects of extracts from Abelmoschus
esculentus on NO production in LPS-induced RAW 264.7 cells.
RAW 264.7 cells (2x 10° cells/well) were pretreated with LPS
(10 pg/ml) for 2 h and then treated A. esculentus extracts at an
appropriate concentration (5, 10, 50 and 100 pg/ml) for 16 h. NO
production was determined in culture supernatant by griess
reagent. Results are means + SD from triplicate experiments.
(*p < 0.05, **p < 0.01, ***p < 0.001 vs LPS alone-treated group)
1 AEW: A. esculentus extracted with distilled water at 100C

W AEE: A. esculentus extracted with 70% ethanol at room tem-
perature.
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Fig. 6. Inhibitory effects of iNOS and COX-2 protein expression of samples in RAW 264.7 cells stimulated with LPS. RAW 264.7
cells (1 x 10° cells/well) were pretreated with LPS (10 ug/ml) for 2 h and then treated water extracts from Abelmoschus esculentus at an
appropriate concentration (5, 10, 50 and 100 pg/ml) for 16 h. Afterwards, proteins were extracted from the cells, and protein expression
of iNOS and COX-2 was measured using western blot. (A) iNOS protein expression rate of AEW, (B) COX-2 protein expression rate of
AEW, (C) iNOS protein expression rate of AEE, (D) COX-2 protein expression rate of AEE, Results are means + SD from triplicate experi-

ments. (**p < 0.01, ***p < 0.001 vs LPS alone-treated group)
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