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Abstract

Lepidoptera (butterflies) extracts, traditionally employed as medicines, have various biological activities. Five species
of Lepidoptera (Papilio maackii, Papilio xuthus, Pieris rapae, Eurema hecabe, and Sasakia charonda) were extracted
with distilled water (DW), dimethyl sulfoxide (DMSQ), ethanol (EtOH), and methanol (MeOH). Each extract was
analyzed for anti-oxidant and anti-inflammatory activities using the 1,1-diphenyl-2-picrylhydrazyl (DPPH) assay
method, the ferric reducing ability of plasma (FRAP) test, and a cyclooxygenase-2 (COX-2) promoter assay. The
results suggest that Lepidoptera extracts have valuable anti-oxidant and anti-inflammatory properties, supporting
the idea that the extracts may serve as a food biomaterial(s) preventing oxidative processes and inflammatory damage.
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Introduction belonging to an alkaloid group that has anti-bacterial,

anti-tumor, and anti-inflammatory activities, and this compound

Insects are also considered as the main component of also has been used as a remedy for contusion (1,2).
Oriental medicinal resource. Twenty-two kinds of medicinal Lepidoptera that are classifed as Papiliopolytes (Linné),

insects were recorded at the first medicinal book (Shen Nong Papiliomachaon (Linné), Papilioxuthus (Linné), Pierisrapae
Ben Cao Jing in Chinese; Shin Nong Bon Cho Kyung in (Linné), Ypthimachinensis Leech, Papiliomaackii (Ménétries),
Korean), and 74 kinds were recorded at a botanical list named Euremahecabe (Linné), and Sasakiacharonda (Hewitson), etc,
Bon Cho Gang Mok (‘Compendium of Materia Medica’). are used for medicinal purposes, mostly through dried larvae,

In 1949, 13 orders, 51 families and 143 species were listed valuable to gastritis, abdominal pain, and swelling (3).

in the Chinese medical fauna, and then 239 species, which Ordinary, insects contain low molecular weight antioxidants
have perhaps been handed down among people, were listed in the body to defend the environmental stress outside, which
statistically (1). The insect’s egg, larva, pupa, and imago were many different antioxidant effects have been reported.
used in oriental medicine, especially groupings of insects that Extracts of insects usually have various phenolic compounds,
were classified for medicinal use, and have been exploited which are known to have strong antioxidant activities.
as valuable materials in Oriental medicine (2). Among them, Lepidoptera have been reported to contain various phenolic
Lepidoptera contain plentiful of alkaloids. Isoxanthopterin, compounds and their larvae are known to produce antioxidant

activity (4,5).
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associated with various kinds of human diseases during the
inflammatory process (6). During this process, cells are
ubiquitously exposed to a variety of other oxides to form
oxidized complexes with DNA, lipids, and protein structures
causing major organizational changes such as tissue damage
and induce various diseases if antioxidative systems do not
function in their proper roles inside the human body (7).
Additionally, ROS (reactive oxygen species), one of the
well-known oxidants, triggers various protective enzymes
such as superoxide dismutase, catalase, glutathione reductase,
etc to reduce oxidative stress (8-10). The enzymatic defense
mechanism of ROS can induce additional effects through
various food/biomaterials that have been used as antioxidant
materials. Vitamins and many other compounds, including
plant and animal-origin extracts are being developed.
Cyclooxygenase-2 (COX-2), which is a specific biomarker
of the molecular inflammatory process, is available to an
indicator of anti-inflammatory activity, because the enzyme
can be induced by the inflammatory onset of various
biological attacks from the outside (11).

Therefore, in this experiment, to confirm the antioxidant
activity, we measured whether the expression levels of COX-2
promoter was inhibited or not by Lepidoptera extracts. The
major finding of this study is that Lepidoptera extracts have
the potential to alleviate oxidative stress as well as
immunostimulatory conditions.

In materials and methods, five species of butterflies were
used in this experiment: Papilio maackii, Papilio xuthus,
Pieris rapae, Eurema hecabe, and Sasakia charonda. The
samples were extracted using distilled water, dimethyl
sulfoxide (DMSO), ethanol, and methanol at 60°C for 24
hr, thereafter the extracts were centrifuged at 3,000 rpm for
10 min to collect each supernatant. The antioxidant activity
with 1,1-diphenyl-2-picrylhydrazyl (DPPH) and ferric ion
reducing antioxidant power (FRAP) was carried out to
determine each free-radical scavenging activity. The extract
(10 pl) was added with 0.2 mM DPPH (190 1), and incubated
for 30 minutes at room temperature, measuring the absorbance
at 517 nm (12). DPPH radical scavenging activity (%
inhibition) was expressed as a percentage of the control
absorbance subtracted with the absorbance of the sample (13).
A FRAP assay was developed to measure the ferric-reducing
ability of plasma at a low pH (13). Reduction of the
ferric-tripyridyl triazine (Fe”'-TPTZ) complex into the ferrous
(Fe2+) form was accompanied by an intense blue color.
Absorption was recorded at 593 nm (12). The COX-2

promoter assay was carried out as described previously. In
order to compare the expression of the COX-2 gene promoter,
luciferase activity level was measured. By inserting the
promoter region in the EcoR1 and Xhol restriction site, the
glioma cells (U-118MG, ATCC, Manassas, VA) were used
(14). Transfection with the lipofectamine was obtained using
a single colony from G418 selection was used to build a
stable cell line inserted with the pGL3 vector (Promega).
The cell lysates treated with five kinds of butterflies extracts
(10 pg/ml) were measured by Victor3 (Wallac, Turku,
Finland) in the luciferase (Promega, E1500) expression levels.

We tested the anti-oxidant and immunoregulatory activities
by the Lepidoptera extracts. It was reported that the extracts
of Pieris brassicae contained phenolic compounds, which
were identified by analytical procedures with exhibitory
biological activities (4,5). In this study, we first selected five
species of butterflies in order to confirm their biological
activity, and develop a resource and/or a biomaterial for
nutraceutical and/or cosmeceutical. In the Papilio maackii
extract, DPPH antioxidant activity exhibited over 80% of the
radical scavenging activity of control in the aqueous extracts,
and ethanol extracts. The activity also showed 70%, and 47%
of control in the methanolic and DMSO extracts, respectively,
suggesting that the activity was not significant in the used
solvent system (Fig. 1). In Pieris rapae, and Eurema hecabe
extracts, the anti-oxidant activities were lower than those of
other kinds of extracts, by 20% or less, in their activities.
The activity was higher in their activity by scoring DW,
ethanol, methanol, but the DMSO extracts are relatively

lower.
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Fig. 1. Antioxidant activity of Lepidoptera extracts measured by
DPPH assay (Pm, Papilio maackii, Px, Papilio xuthus, Pr, Pieris
rapae, Eh, Eurema hecabe, Sc, Sasakia charonda).

DPPH activity (% of contriol)
=
=1
=



754 S A Z AR5 2] A178 A53 (2010)

In the FRAP assay, the activities were increased in a
time-dependent manner except for the Pieris rapae, and
Eurema hecabe extracts (Fig. 2A, B, C, and D). It was also
shown that the aqueous extract exhibited a higher activity
than any other solvent system (Fig. 2A, and compare B, C,
and D). Overall, the most active sample was the Papilio
rmmackii extract, regardless of solvent system used, suggesting
that the antioxidant activity was dependent on the type of
sample (Fig. 2A, see columns of Pm).
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The COX-2 promoter assay revealed that each sample did
not show significant differences in the five kinds of extracts
(Fig. 3), but the DMSO extract of Papilio xuthus showed
the most potent activity in the promoter assay (Fig. 3, see
DMSO column of Px).

Insects are known to be the most diverse animal biosphere
in the world, and can be used in various fields for better
utilization. In the past, especially medicinal herbs in the
Orient, are used to determine the efficacy and the mass
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Fig. 2. Radical scavenging activity of Lepidoptera with DW (A), DMSO (B), ethanol (C) and methanol extracts measured by FRAP assay
D) PM, Papilio maackii, Px, Papilio xuthus, Pr, Pieris rapac, Eh, Eurema hecabe, Sc, Sasakia charonda).
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production importance as a factor of commercial value
(14,15). In conclusion, we selected five species of
Lepidoptera, then extracted with DW, DMSO, ethanol, and
methanol to examine their antioxidant and immuneregulatory
activities. The results showed that the antioxidant activities
and COX-2 inhibitory activity of the samples was confirmed,
indicating that the present samples are worthy of development
into an antioxidant food resource and/or a biomaterial if the
convincing isolation or purification data of the active

components are accurately classified.
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Fig. 3. COX-2 promoter activity of Lepidoptera with DW (white
column), DMSO (blight grey), ethanol (dark grey) or methanol
(black) extracts measured by FRAP assay (Pm, Papilio maackit, Px,
Papilio xuthus, Pr, Pieris rapae, Eh, Eurema hecabe, Sc, Sasakia
charonda).
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