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ABSTRACT

Background: Water dropwort (Oenanthe javanica [Blume] DC.) has been
used for the improvement of diverse health disorders in the traditional
folk medicine. Objectives: This work aimed to primarily assess the skin
anti-aging potential of its aerial parts. Materials and Methods: The dried
aerial parts of water dropwort were extracted with water under high
pressure and high temperature, which produced the resultant powdered
extract, named OJW. The antiradical activity of OJW was quantitated
using ABTS** and 2,2-Diphenyl-1-picrylhydrazyl (DPPH) scavenging assays.
The in vitro scavenging activities of OJW against superoxide anion
radical, hydrogen peroxide and nitrite ions were determined based upon
spectrophotometric protocols. The anti-elastase and anti-hyaluronidase
activities of OJW were spectrophotometrically determined. Results: The
contents of total polyphenols and total flavonoids in OJW were determined
to be 13.5 + 0.3 mg gallic acid equivalent/gram OJW and 16.9 + 0.1 mg
naringin equivalent/gram OJW, respectively. OJW exhibited total antiradical
activities in both ABTS** and DPPH scavenging assays. The scavenging
activities of OJW on individual Reactive oxygen species, such as hydrogen
peroxide and superoxide anion radical, and nitrite ions were convinced.
OJW exerted inhibitory activities on elastase and hyaluronidase. Liquid
chromatography-tandem mass spectrometry analysis indicated the
presence of two flavonoids, quercetin, and isorhamnetin, in OJW.
Conclusion: O. javanica aerial parts possess skin anti-aging potential
through the antioxidant, anti-inflammatory, and anti-wrinkle activities.

Key words: Anti-elastase, anti-hyaluronidase, anti-inflammatory,
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SUMMARY

e QOenanthe javanica aqueous extract (OJW) contains total antiradical activity

INTRODUCTION

Like all other organs in the humans, the skin undergoes aging with
increasing age and various environmental factors. Skin aging is divided
into two overlapping and synergic categories, intrinsic or chronological
aging and extrinsic aging or photoaging. Intrinsic aging, as an inevitable
physiological and functional alteration affecting the skin, is caused by
natural internal factors such as genetic predisposition, hormones and
metabolic processes over time.!"! However, extrinsic aging is prematurely
developed by external environmental factors, such as severe physical
and psychological stress, poor nutrition, alcohol intake, overeating,
smoking, environmental pollution, ultraviolet radiation (UVR), and
so on.** Intrinsically aged skin looks dry and has fine wrinkles, but is
still smooth and light, whereas extrinsically aged skin has thick layers,
deep and coarse wrinkles, irregular pigmentation, elastosis, capillary
telangiectasia, actinic keratosis, and malignant tumors."

Reactive oxygen species (ROS) are known to play triggering roles in
both intrinsic and extrinsic aging, but the exact mechanisms remain to
be elusive.’! ROS are continuously generated as byproducts through the
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e OJW scavenges superoxide anion radical and hydrogen peroxide

e OJW has a scavenging activity against nitrite ions

e OJW possesses anti-elastase and anti-hyaluronidase activities

e Collectively, OJW possesses skin anti-aging capability through antioxidant,
anti-inflammatory and anti-wrinkle activities.
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Abbreviations used: OJW: An aqueous extract of O. javanica aerial
parts, ROS: Reactive oxygen species, NO: Nitric oxide, DPPH:
2,2-Diphenyl-1-picrylhydrazyl, ABTS°+: ABTS radical cation, AA:
Ascorbic acid, SC,, 560% scavenging concentration, IC,, 50% inhibitory
concentration, RT: Room temperature, HA: Hyaluronic acid, UVR: Ultraviolet
radiation, MMP: Matrix metalloproteinase, SOD:
Superoxide dismutase.
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mitochondrial respiratory chain in keratinocytes and dermal fibroblasts.
Excess ROS production and reduced antioxidant activity with advancing
age are mainly regarded as the principal cause of intrinsic aging.!”’ ROS
are excessively generated by environmental factors, for example, UVR
impairing skin structure and function, which leads to the phenotypic
features of extrinsic aging.[®!

In both extrinsic and intrinsic aging, the elevated levels of cutaneous
matrix metalloproteinases (MMPs) have been demonstrated.”” MMPs
are largely responsible for breakdown of extracellular matrix (ECM)
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proteins such as elastin, fibronectin, collagen, and proteoglycans.® The
augmented ROS plays a major enhancing role in the MMP levels of aged
skin.”! Oxidative damage is more evident in extrinsically aged skin than
in intrinsically aged skin, and this supposedly explains more prominent
aging-related features like deep wrinkles. While the primary source of
MMPs in intrinsic aging are dermal fibroblasts, MMPs in extrinsic aging
are produced also by epidermal keratinocytes. "

During the aging process, ECM is subjected to the degradation of
its components, such as collagen, elastin, laminin, fibronectin, and
hyaluronic acid (HA), and together with the decreased ECM synthesis,
eventually leads to ECM alterations and subsequent aging symptoms,
including wrinkles, freckles, and laxity. Skin fibroblast elastase, an
MMP member for the degradation of elastic fiber, has been shown
to play a decisive role in wrinkling formation.""! HA is degraded by
hyaluronidase present in the aged dermis, which causes skin to become
dry and wrinkled."? Diverse enzymes involved in skin aging through
the degradation of ECM, like elastase and hyaluronidase, were found
to be up-regulated by ROS induced during the aging process.!” Thus,
the inhibitory activities on some dermal enzymes, such as elastase and
hyaluronidase, have been considered to be desirable in preventing skin
aging.

Oenanthe javanica (Blume) DC.(family Apiaceae), an aquatic perennial
herb commonly known as water dropwort, has been cultivated for
a long time in several East Asian countries, including Korea, China,
and Japan. In traditional folk medicine, it has been utilized for the
treatment of abdominal pain, fever, hypertension, jaundice, mumps,
polydipsia, urinary infections, and difficult urination."*'” From the
pharmacological standpoint, various extracts and ingredients of O.
javanica have been assessed to possess wide biological properties
such as antioxidant, hepatoprotective, hypotensive, antiarrhythmic,
anti-anaphylactic, anti-inflammatory, antidiabetic, antiviral,
anti-cancer, hypoglycemic, analgesic, insecticidal and antigenotoxic
activities.!'*!) Nonetheless, the skin beneficial properties of O. javanica
remain to be clearly ascertained.

In this work, an aqueous extract of O. javanica has been evaluated on
its skin anti-aging potential through the antioxidant, anti-inflammatory,
and anti-wrinkle activities and can be utilized as a plausible resource in
the manufacture of novel anti-aging cosmetics.

MATERIALS AND METHODS

Chemicals

Bovine serum albumin, ascorbic acid (AA), diethylene glycol,
sodium carbonate, naringin, gallic acid (GA), HA, epigallocatechin
gallate (EGCG), apigenin, Folin-Ciocalteu reagent, Griess reagent,
2,2-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid (ABTS), NADH,
2,2-diphenyl-1-picrylhydrazyl ~ (DPPH), persulfate,
nitroblue tetrazolium, phenazine methosulfate, hydrogen peroxide,
ferrous ammonium sulfate, 1,10-phenanthroline, sodium nitrite, porcine
pancreatic elastase, bovine testes hyaluronidase, and N-succinyl-Ala-
Ala-Ala-p-nitroanilide (STANA) were from Sigma-Aldrich Chemical
Co.(St Louis, MO, USA). Other chemicals in this work were obtained
also from Sigma-Aldrich Chemical Co.

ammonium

Plant material

The aerial parts of Oenanthe javanica, obtained from a local market in
Chuncheon, Korea, on September 2019, were authenticated by Prof.
Ki-Oug Yoo, Department of Biological Sciences, Kangwon National
University, Chuncheon, Korea, and deposited under the accession
number KWNU90983 in the herbarium of the same department.
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Preparation of an aqueous extract

The aerial parts were dried out using a drying oven (50°C, 24 h) prior to
the extraction. The dried plant samples were mixed with 20-fold distilled
water, and extracted in an autoclave for 30 min under a pressure of 2.1
atmospheres and a temperature of 121°C. Freeze drying was performed
to generate the dried extract (OJW; yield, 23.6%). For the experiments,
OJW was solubilized in distilled water.

Determination of total phenolic compounds

Total phenolic compounds in OJW were quantitated according to
Folin-Ciocalteu method.® The 100 uL of 1.0 mg/mL OJW was mixed
with 10 puL of 1 N Folin-Ciocalteu reagent, and the mixture was stood
for 5 min at RT. The 100 uL of 7% sodium carbonate was then added
to the mixture, and the total mixture was further incubated at RT
for 10 min. The absorbance at 750 nm was measured at a microplate
reader. The total phenolic content was formulated as mg GA equivalent
per g OJW.

Quantitation of total flavonoids content

Total flavonoids content in OJW was determined according to a
previously described procedure. The 0.05 mL of diethylene glycol and
0.05 mL of 1.0 mg/mL OJW were added to 0.05 mL of 1 N NaOH and
the mixture was incubated for 1 h at 37°C. The absorbance at 420 nm was
measured at a microplate reader. Total flavonoid content was formulated
as mg naringin equivalent/gram OJW.

Antioxidant activities

ABTS scavenging assay

The scavenging activity of OJW against ABTS radical was determined
using ABTS radical scavenging assay.?!! ABTS radical cations (ABTS+),
generated by reacting 0.07 mM ABTS stock solution with 0.12 mM
ammonium persulfate, were incubated in the dark at RT for 16 h
before use. After OJW (0.01 mL) at varying concentrations (0.5,
1, 2, and 4 mg/mL) was mixed with 0.29 mL of ABTS* solution, the
mixture was incubated at RT for 15 min under the darkness. AA was
employed as a positive control. The absorbance at 745 nm was measured.
The percent scavenging by OJW was calculated using the formula,
scavenging (%) = ([Control — Test]/Control) x 100.

2,2-diphenyl-1-picrylhydrazyl scavenging assay

The scavenging activity of OJW against DPPH radical was determined
using the method described earlier.”?? The reaction mixture containing
30 uL of OJW at varying concentrations (0.5, 1, 2, 4, and 8 mg/mL)
and 270 puL of DPPH at 0.1 mM was kept at RT for 30 min under the
darkness. The absorbance was detected at 517 nm. AA was employed
as a positive control. The percent scavenging by OJW was calculated as
described above.

Superoxide radical scavenging assay

As previously described by the superoxide radical scavenging activity
of OJW was determined. OJW (40 uL) at varying concentrations (0.5,
2 and 4 mg/mL) was mixed with 40 uL of 50 mM Tris buffer (pH 8.0),
40 uL of 78 mM NADH, 40 uL of 50 mM nitroblue tetrazolium and 40 uL
of 10 mM phenazine methosulfate. The reaction mixture was stood for
5 min at RT. The absorbance at 560 nm was detected at a microplate
reader. AA was employed as a positive control.

Hydrogen peroxide scavenging assay

As previously described,” OJW (10 pL) at varying concentrations
(0.5, 2, and 4 mg/mL), 40 uL of 5 mM hydrogen peroxide (freshly
prepared daily), and 35 pL of 1 mM ferrous ammonium sulfate. After the
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115 pL of 1,10-phenanthroline (1 mM) was added to the mixture, the
reaction mixture was stood for 10 min at RT. The absorbance at 510 nm
was measured at a microplate reader.

Anti-inflammatory activity

Nitrite scavenging assay

The nitrite scavenging activity of OJW was carried out as previously
described.”’ OJW (60 uL) at varying concentrations (0.5, 1, 2, and
4 mg/mL) was mixed with 30 uL of 0.1 mM citrate buffer (pH 3.0)
and 6 UL of 50 ug/mL sodium nitrite. After the mixture was kept for
60 min at 37°C, it was mixed with the equal volume of Griess reagent
[equal volumes of 1% (w/v) sulfanilamide in 5% (v/v) phosphoric acid
and 0.1% (w/v) naphtylethylenediamine-HCI]. After the incubation for
10 min, the absorbance at 538 nm was measured at a microplate reader.

Skin aging-related enzyme activities

Anti-elastase activity assay

The inhibitory activity of OJW on elastase activity was examined by
determining a decrease in elastase activity under the presence of OJW.
Elastase activity was detected according to the release of p-nitroaniline
from STANA used as a substrate.?®! The mixture contained 100 UL of 0.2
M Tris buffer (pH 8.0), 100 uL of STANA at 0.8 mM and OJW (50 uL)
at varying concentrations (0.5, 1, 4 and 8 mg/mL). After the mixture was
preincubated for 20 min at 37°C, the reaction was begun by adding 50 uL
of 0.1 U/mL elastase solution. The absorbance at 410 nm was monitored
at a microplate reader.

Anti-hyaluronidase activity assay

The inhibitory activity of OJW on hyaluronidase activity was assessed
by measuring a diminishment in hyaluronidase activity under the
presence of OJW. The hyaluronidase activity was determined as
previously described.”””! The mixture containing OJW (10 uL) at varying
concentrations (0.5, 1, 4 and 8 mg/mL), and 20 uL of hyaluronidase
solution (585 U/mL) was kept for 10 min at 37°C and added to the equal
volume of HA solution (0.2 mg/mL). After 45 min-incubation, the 240
UL of acidic albumin solution (sodium acetate at 24 mM, acetic acid at
79 mM with bovine serum albumin at 0.1%, pH 3.8 at RT) was added to
the reaction mixture and was kept for 10 min at RT. The absorbance at
600 nm was measured at a microplate reader.

Liquid chromatography-tandem mass spectrometry
quantitative analysis

Some flavonoids in OJW were identified using a liquid
chromatography-tandem mass spectrometry (LC-MS/MS) method

(TSQ Quantum Ultra Triple Quadrupole Mass Spectrometer] at
the Korea Basic Science Institute (Seoul). The high-performance
liquid chromatography separation was performed on a ROC
C18 column (3.0 x 150 mm, 5 wm, RESTEK) with two mobile
phases containing 0.1% formic acid in water (A) and 0.1% formic
acid in acetonitrile (B) under the flow rate of 200 uL/min and
the injection volume of 10 pL. The overall chromatographic run
time was approximately 20 min, and the gradient elution profile
was 10% B (2 min), 10%-100% B (10 min), 100% B (2 min), and
equilibration (5 min). The MS detection was operated with the
electrospray ionization source in negative mode (spray voltage 3000 V,
sheath gas pressure 40 [arbitrary unit], aux gas pressure 10 [arbitrary
unit], capillary temperature 270°C) and with selected reaction
monitoring mode.

Statistical analyses

The results were represented as mean + standard deviation The differences
between experimental groups were analyzed utilizing one-way analysis
of variance accompanied with post hoc Tukey HSD test for multiple
comparisons. In case of a P < 0.05, the difference was thought to be
statistically significant.

RESULTS
Total phenolic and total flavonoid contents

Phenolic compounds, a heterogeneous group of phytochemicals with
a phenol ring containing at least one hydroxyl substituent, have been
reported to act as antioxidants, structural polymers, attractants, UV
screens, signal compounds, and defense response chemicals. The total
phenolic content of OJW was 13.6 + 0.3 mg GA equivalent per g OJW.

Flavonoids, a large group of phenolic compounds with antioxidant
activity and a class of the most important plant pigments, consist of the
subgroups, including anthoxanthins, flavanones, flavanonols, flavans,
and anthocyanidins. OJW was determined to contain 16.8 + 0.1 mg
naringin equivalent per gram OJW.

Total anti-radical activity

OJW, at 0.5, 1, 2, and 4 mg/mL, displayed ABTS + radical scavenging
activity, giving rise to the percentage inhibition of 9.4, 16.0, 27.5, and
64.0%, respectively [Figure 1a]. Its SC_ value was 3.2 mg/mL. AA,
a positive control, exhibited an SC, value of 0.02 mg/mL. Likewise,
OJW gave rise to an SC,, value of 7.1 mg/mL in DPPH radical
scavenging assay [Figure 1b]. Collectively, OJW possesses total
antiradical activity.
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Figure 1: The ABTS* (a) and 2,2-diphenyl-1-picrylhydrazyl (b) scavenging activities of an aqueous extract (OJW) of Oenanthe javanica aerial parts. The SC_
values of ascorbic acid, a positive control, were 0.02 and 0.02 mg/mL in ABTS* and 2,2-diphenyl-1-picrylhydrazyl scavenging assays, respectively

Pharmacognosy Magazine, Volume 18, Issue 77, January-March 2022

77



HYE-WON LIM, et al.: Skin anti-aging potential of O. javanica extract

Superoxide radical and hydrogen peroxide
scavenging activities

Excessive superoxide anion radical, generated beyond the balancing
capacities, is involved in several harmful biological processes, including
protein denaturation and lipid peroxidation.”® OJW, at 0.5, 2, and
4 mg/mL, was capable of scavenging the superoxide anion radical,
giving rise to the percentage inhibition of 17.5, 34.2, and 63.7%,
respectively [Figure 2]. Its SC, value was 3.0 mg/mL. AA, as a positive
control, gave rise to an SC, value of 0.47 mg/mL.

Hydrogen peroxide is a major contributor to oxidative stress which disturbs
normal mechanisms of cellular signaling, ultimately leading to various
disorders. OJW; at 0.5, 2, and 4 mg/mL, was found to scavenge hydrogen
peroxide molecules, exhibiting the percentage inhibition of 9.8, 33.1, and
67.7%, respectively [Figure 3], which gave rise to an SC_; value of 3.0 mg/
mL. AA, used as a positive control, exhibited an SC,, value of 0.5 mg/mL.
In brief, OJW is capable of scavenging the two main ROS species,
superoxide anion radical and hydrogen peroxide.
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Figure 2: The superoxide radical scavenging activity of an aqueous
extract (OJW) of Oenanthe javanica aerial parts. The SC_; value of ascorbic
acid, a positive control, was 0.47 mg/mL. **P < 0.01; ***P < 0.001 versus
control (c)
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Figure 4: The nitrite scavenging activity of an aqueous extract (OJW) of

Oenanthe javanica aerial parts. The SC,  value of ascorbic acid, a positive
control, was 0.06 mg/mL. **P < 0.01; ***P < 0.001 versus control (c)
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Nitrite scavenging activity

Since NO, acting as a major pro-inflammatory mediator, reacts with
oxygen to form nitrite ions, nitrite level is used as an index of NO.
When OJW, at the varying concentrations of 0.5, 1, 2, and 4 mg/mL, was
mixed with nitrite ion, it could scavenge nitrite, giving the percentage
inhibition of 20.0, 28.9, 37.0, and 54.9%, respectively [Figure 4]. It gave
rise to an SC,  value of 3.5 mg/mL. AA, a positive control, gave rise to an
SC,, value of 0.06 mg/mL. The nitrite scavenging activity of OJW hints
an anti-inflammatory activity in living cells.

Anti-elastase activity

Elastase activity in the dermis is elevated during the aging, which is
known to contribute to the diminishment of skin elastic properties.
When OJW, at 0.5, 1, 4, and 8 mg/mL, was utilized in the inhibition assay,
it was capable of inhibiting the porcine pancreas elastase, showing the
percentage inhibition of 8.5, 11.5, 14.9, and 29.9%, respectively [Figure 5].
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Figure 3:The hydrogen peroxide (H,0,) scavenging activity of an aqueous
extract (OJW) of Oenanthe javanica aerial parts. The SC,  value of ascorbic
acid, a positive control, was 0.5 mg/mL. ***P < 0.001 versus control (c)

120

*% *kk

O
o
1

Elastase activity
(% control)
o
<)
1

w
o
1

(=)
1

C 1 2 4 8
OJW (mg/mlL)

Figure 5: The inhibitory activity of an aqueous extract (OJW) of Oenanthe
javanica aerial parts on elastase activity. Porcine pancreas elastase was
used as an enzyme source, and a synthetic peptide STANA was used as
a chromogenic substrate. The IC, value of EGCG, a positive control, was
1.2 mg/mL. *P < 0.05; **P < 0.01; ***P < 0.001 versus control (c)
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The IC,, value of OJW was estimated to be higher than 4.0 mg/mL.
EGCQG, a positive control, gave rise to an IC_ value of 1.2 mg/mL.

Anti-hyaluronidase activity

Since hyaluronidase causes the hydrolysis of HA, the inhibition of
hyaluronidase is expected to hinder skin aging. OJW, at 0.5, 1, 4, and
8 mg/mL, exhibited an inhibitory activity on hyaluronidase activity,
exerting the percentage inhibition of 10.5%, 18.1%, 36.6%, and 61.6%,
respectively [Figure 6]. Its IC, value was determined to be 6.2 mg/mL.
Apigenin, a positive control, gave rise to an IC, value of 3.5 mg/mL.
The inhibitory activities of OJW on elastase and hyaluronidase activities
imply its anti-wrinkle activity.

Flavonoids identification

As shown in Figure 7, two flavonoids, isorhamnetin and quercetin, were
identified and quantitated in OJW. Isorhamnetin (119.8 ug/g OJW) was
shown to be 100-fold richer than quercetin (1.2 pg/g OJW) in OJW.
However, afzelin, a flavonol glycoside previously identified in other types
of extracts from O. javanica, was not detected in OJW (data not shown).

DISCUSSION

Diverse extracts and purified ingredients of plant origin are known to
protect the skin in various ways, such as absorbing the UVR, scavenging
ROS, reducing ROS reactivity, inhibiting oxidation, and suppressing the
appropriate enzymes, which then reduces the risk of wrinkle formation
and prevents the skin from aging.”! A cherry blossom extract was
suggested to contain a skin anti-aging potential by protecting HaCaT
keratinocytes from UV-B-induced oxidative stress and apoptosis.*” Red
ginseng Natural GEL, prepared from the microgranulation of red ginseng,
was proposed as a skin anti-aging agent which attenuates UV-induced
MMPs and augments type 1 collagen in fibroblasts and increases
hyaluronan synthetase 2 and filaggrin expressions, and ceramide
in dermal keratinocytes.® Genetically modified rice, enriched
with the anti-aging resveratrol, enhances the anti-aging potential of
resveratrol via the down-regulation of the three major pathways, such
as MMP-mediated aging, inflammaging and apoptosis-induced aging,
resulting from the UV-B-induced ROS accumulation and responsible
for skin wrinkle formation and photoaging.®” A polyphenol mixture
of Kuding tea, commonly used as a health drink in southwest China,
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Figure 6: The inhibitory activity of an aqueous extract (OJW) of Oenanthe
javanica aerial parts on hyaluronidase activity. Hyaluronidase from bovine
testes was used as an enzyme source. The IC, value of apigenin, a positive
control, was 3.5 mg/mL. ***P < 0.001 versus control (c)
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exerts a protective effect on UV-B-induced skin aging in mice
through the up-regulation of some antioxidant components, such as
superoxide dismutase and catalase, and the down-regulation of MMP-2
and-9.%! Polysaccharide from Laminaria japonica exerts an inhibitory
effect on MMP-1 expression through preventing oxidative stress and
c-Jun N-terminal kinase phosphorylation, sequentially delaying collagen
breakdown during skin aging.** Standardized extract of Tagetes erecta
flower, traditionally claimed to treat skin diseases, show inhibitory
effects on hyaluronidase, elastase, and MMP-1, which supports its
anti-wrinkle property. Likewise, the present work could demonstrate
the anti-elastase and anti-hyaluronidase activities of OJW, which suggests
its skin anti-aging potential.

Until lately, the antioxidant, anti-inflammatory, and anti-aging
properties of O. javanica have been assessed using its extracts and
purified ingredients. An ethanol extract of O. javanica protects neurons
against experimentally induced ischemic neuronal damage via its
up-regulating capacity intracellular antioxidant enzymes, including
catalase, Cu/Zn-SOD, Mn-SOD, and glutathione peroxidase, in
gerbils.”®! An ethanol extract of O. javanica was found to augment
expressions of catalase, Mn-SOD, Cu/Zn-SOD, and glutathione
peroxidase in rat livers.”” A recent work has verified that an O. javanica
extract was found to enhance the productions of collagen types I
and III, and decrease the MMP-1 and-3 expressions, tumor necrosis
factor-a, and cyclooxygenase-2 against UV-B-induced skin damage in
mice, suggesting the protective effects against UV-B-induced collagen
disruption and inflammation.”*®! A chlorophyll-rich methanol extract of
O. javanica was shown to possess an antioxidant activity by measuring
ferric reducing/antioxidant activity, oxygen radical absorbance
capability, and Fe**/H,O,-induced DNA nicking."”) An O. javanica
cultivar was found to contain an antioxidant defense system in the
form of osmolyte (proline), antioxidants (polyphenol and flavonoids),
and antioxidant enzymes (ascorbate peroxidase and catalase), then
resulting in its tolerance to salt stress.* Isorhamnetin sulfate, hyperin,
and persicarin were previously isolated as major flavonoids from the
leaves and stems of O. javanica.*” Among them, persicarin was found
to exert a hepatoprotective activity against hepatic lipid peroxidation
in bromobenzene-treated rats.[*4? Persicarin also protects against liver
damage by diminishing oxidative stress and inflammation through the
suppression of enhanced oxidative stress parameters, such as ROS and
peroxynitrite, NADP oxidase subunits, such as Nox-4 and P47°*%, and
inflammatory-related markers, such as COX-2, iNOS, NF-kB, AP-1,
and TGF-B."¥! This work verifies that an aqueous extract from O.
javanica aerial parts possesses total antiradical activity and scavenging
activities against individual ROS species, such as superoxide anion and
hydrogen peroxide. These findings might suggest that the previously
identified antioxidant activities of O. javanica would be at least partly
on its scavenging properties against reactive oxygen radicals. Since OJW
has been shown to scavenge NO, a pro-inflammatory mediator but
measured as a form of nitrite, the plausible anti-inflammatory activity
of O. javanica is considered to be also based upon its scavenging activity.

Two flavonoids, isorhamnetin and quercetin, identified as ingredients
of OJW, are well known to contain antioxidant and anti-inflammatory
activities.**! Their pharmacological activities, such as antioxidant
and anti-inflammatory activities, would be partly responsible for the
skin anti-aging potentials of OJW assessed in this work, although the
related detailed mechanism (s) require further approaches. If additional
ingredients of OJW, such as coumarins, other flavonoids and flavonoid
glycosides, volatile oils, and polyphenols, can be ascertained in the
future, the applicability of OJW will be gradually widened.

Throughout this work, it is demonstrated that an aqueous extract
of O. javanica aerial parts possesses antioxidant, anti-inflammatory,
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Figure 7: The LC-MS/MS chromatograms of isorhamnetin (a) and quercetin (b) in an aqueous extract (OJW) of Oenanthe javanica aerial parts. In (a), the major
peak corresponds to isorhamnetin standard (12.12 min), and in (b), the major peak corresponds to quercetin standard (11.20 min)

and anti-wrinkle potentials, suggesting its skin anti-aging properties,
although further studies are required prior to practical application.
This finding would broaden the usefulness of O. javanica in its diverse
industrial application, including cosmetic manufacture.

CONCLUSION

Some in vitro scavenging and enzyme inhibitory capacities of O.
javanica aerial parts have been assessed using its high-pressure and
high-temperature extract (OJW). OJW exhibited scavenging properties
on ABTS'+, DPPH, superoxide anion radical and hydrogen peroxide,
implying its antioxidant activity. OJW was also able to scavenge nitriteion,
suggesting its anti-inflammatory activity. OJW was supposed to possess
an anti-wrinkle activity through ant-elastase and anti-hyaluronidase
activities. In this work, it is demonstrated that O. javanica aerial parts
possess plausible antioxidant, anti-inflammatory and anti-wrinkle
properties, which would propose its possible application as a natural
resource in the manufacture of anti-aging cosmetics.
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