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The Physicochemical Properties of Bacteriocin of Bacillus
amyloliquefaciens NBRC 15535 Isolated from Kimchi

Protective Effects of Astaxanthin on Bisphenol A-Induced
Autophagic Cell Death in Normal Human Dermal Fibroblasts

Eun Ha Jeong, Su-Jin Choi, Dae-Ook Kang*
Department of Bio Health Science, Changwon National University,
Changwon, Gyeongnam 51140, Republic of Korea

Sei-Jung Lee, Seong-Ryeong Lim
Department of Pharmaceutical Engineering, Daegu Haany University,
Gyeongsan 38610, Republic of Korea

The bacterial strain with antibacterial activity was from kimch and
identified Bacillus amyloliquefaciens NBRC 15535. The antibacterial
activity was inactivated by proteinase K, indicating antibacterial identity
was a bacteriocin. The bacteriocin mainly showed growth-inhibiting
activity against Gram (+) bacteria such as Micrococcus luteus IAM 1056,
Bacillus cereus KCCM 11204, Listeria monocytogenes KCCM 40307,
Enterococcus faecium KCCM 12118 and Staphylococcus aureus subsp.
aureus KCCM 40050. In addition, the bacteriocin activity removed by
treatment with lipase, α-chymotrypsin and pepsin. Antibacterial activity
was not affected at up to 80% of organic solvents like methanol, ethanol,
acetone, isopropyl alcohol, acetonitrile and ethyl acetate. Moreover, the
bacteriocin was stable at 80℃ for 60 min and at pH values from 2.0 to
8.0. It was resistant to 0.1% concentration of 0.5 M EDTA, Triton X-100,
Triton X-114, SDS, NaCl, MgCl2, NiSO4, ZnCl2 and CuSO4. The partial
purification of bacteriocin was performed by ammonium sulfate
concentration followed by Sep-pak C18 Cartridges. The approximate
molecular weight was about 4 kDa estimated by SDS-PAGE and gel
overlay assay. Further study, the purification of bacteriocin will be
performed by ion-exchange chromatography and RP-HPLC.

Astaxanthin, a natural antioxidant carotenoid, has been thought to
provide health benefits by decreasing the risk of oxidative stress‐related
diseases. In the present study, we investigated the effect of an astaxanthin
during the autophagic cell death induced by bisphenol A (BPA) which
is known major environmental pollutants. We found that astaxanthin
significantly blocked the autophagic cell death via inhibition of the PKC
phosphorylation mediated by intracellular reactive oxygen species
(ROS) in normal human dermal fibroblasts. Astaxanthin significantly
inhibited the phosphorylation mitogen-activated protein kinase (MAPK)
and nuclear factor-kappa B (NF-κB) responsible for the expression of
LC3-II and Beclin-1 in BPA-treated normal human dermal fibroblasts.
We suggest that astaxanthin blocks autophagic cell death induced by BPA
via the inhibition of ROS-mediated signaling events in human dermal
fibroblasts.
Keywords : Astaxanthin, bisphenol A, normal human dermal fibroblasts
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Curcumin Nanospheres Improves the Bioactivity of Stem Cells
during the Skin Wound Healing Process
Sei-Jung Lee, Do-Wan Kim
Department of Pharmaceutical Engineering, Daegu Haany University,
Gyeongsan 38610, Republic of Korea

Kaempferol (3,4′,5,7-tetrahydroxyflavone), a flavonoid found in beans,
broccoli, garlic, etc., has been used in natural medicine as an antiinflammatory and antioxidant. This experiment was carried out to
evaluate the anti-apoptotic effect of kaempferol in 12-O-tetradecanoylphorbol
13-acetate (TPA)-treated normal human dermal fibroblast (NHDF).
Kaempferol inhibited the phosphorylation of protein kinase C (PKC)
through the production of intracellular reactive oxygen species (ROS)
induced by TPA in NHDF. Kaempferol significantly blocks the
phosphorylation of extracellular signal-regulated kinase responsible for
the activation of nuclear factor-kappa B. In addition, kaempferol
significantly attenuated the expression of Bax and cleaved caspase-3 as
regulated by the phosphorylation of nuclear factor-kappa B during its
blockage of TPA-induced apoptotic cell death. These findings suggest
that kaempferol protects the apoptotic signaling pathway induced by
TPA through modulating intracellular ROS in NHDF.

Curcumin, a hydrophobic polyphenol derived from turmeric, has been
used a food additive and as a herbal medicine for the treatment of various
diseases. In the present study, we found the functional role of a
nanosphere loaded with curcumin (CN) in the promotion of the motility
of human mesenchymal stem cells (MSCs) during the wound closure.
We found that the efficacy of hUCB-MSCs migration induced by CN
was 1000-fold higher than that of curcumin powder. CN significantly
increased the motility of hUCB-MSCs by activating c-Src, which is
responsible for the phosphorylation of protein kinase C (PKC) and
extracellular signal-regulated kinase (ERK). CN induced the expression
levels of α-actinin-1, profilin-1 and filamentous-actin, as regulated by
the phosphorylation of nuclear factor-kappa B during its promotion of
cell migration. In a mouse skin excisional wound model, we found that
transplantation of UCB-MSCs pre-treated with CN enhances wound
closure, granulation, and re-epithelialization at mouse skin wound sites.
These results indicate that CN is a functional agent that promotes the
mobilization of UCB-MSCs for cutaneous wound repair.

Keywords : 12-O-tetradecanoylphorbol 13-acetate, apoptosis, Kaempferol

Keywords : Curcumin nanospheres, motility, wound repair
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Kaempferol Inhibits the Apoptotic Process Induced by
12-O-Tetradecanoylphorbol 13-Acetate via the Reduction of
Intracellular Reactive Oxygen Species in Human Dermal
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Discovery of Fischerin Derivatives from an Endophytic Fungus,
Neosartorya fischeri JS0553 Using Molecular Networking System

Evaluation of Absorption Rate of Calcium Aspartate in
Calcium-Deficient Rat Model
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The fungal strain Neosartorya fischeri JS0553 was isolated from the leaf
of Glehnia littoralis, which was collected from a swamp in Suncheon,
South Korea. Our previous study reported that fischerin isolated from
this fungal strain JS0553, exhibited a significant neuroprotective
activity. Therefore, the further chemical investigation was progressed
to discover more fischerin derivatives. This fungal strain JS0553 was
found to produce a variety of fischerin derivatives using successive
chromatographic methods as well as molecular networking system
based on MS/MS fragmentation. Their chemical structures were
elucidated by careful interpretation of NMR and HRESIMS data, along
with a comparison to previously reported literature. In a result, we
identified five new fisherin derivatives (1-5) with known compound
fischerin (6). The biological activity of the isolated compounds will be
under progress.
Keywords : Neosartorya fischeri, fischerin, molecular networking
system

Calcium aspartate (CA) is a chelate where a calcium ion is attached to
an amino acid, L-Aspartic acid. In this study, we determined absorption
rate of calcium aspartate and compared with other various commercial
calcium products including other organic form of calcium. CA, calcium
carbonate (CC) and coral calcium (CO) were administered in calcium
deficiency rats. To measure calcium absorption rate in intestine, urine
and feces of rat were collected and analyzed by Inductively coupled
plasma mass spectrometry (ICP-MS). In serum, ionized calcium and
calcium absorption related indicators involving inorganic phosphorus,
intact PTH and total 25(OH) vitamin D were measured. The calcium
content in urine and feces of CA dietary group and CC dietary group were
28.41 mg/day and 28.32 mg/day, respectively. While calcium content
of CC dietary group was 33.05 mg/day. After calcium feeding, the
concentration of ionized calcium in the serum increased by more than
over 70% compared to negative control group. These results consider
that CA absorbs better in the rat gut than other calcium products.
Keywords : Calcium aspartate, calcium deficient rat model, calcium
absorption
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Characterization of Biomarkers Related with Brazilin from
Casalpinia sappan L. by Analysis of Serum Proteomics in
Rheumatoid Arthritis Model
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Bioactivities of Leaf Extracts and Asiatic Acid from Centella
asiatica L.
*
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soo Lee2, Man Deuk Han2*
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Rheumatoid arthritis (RA) is a systemic inflammatory disease of the
bone, synovium and cartilage. We used collagen-induced rheumatoid
arthritis (CIRA) model is commonly used for RA-like disease research.
In this study, we try to develop the crucial candidate proteins for RA
therapy and to demonstrate its mechanism. We operated highly sensitive
proteomics workflow based on nanoflow liquid chromatography and
trapped ion mobility spectrometry (TIMS) in Parallel Accumulation
Serial Fragmentation (PASEF) mode. Data was analyzed using PEAKS
Studio X+ (Bioinformatics solution Inc.) for label-free quantitative
analysis. Peptides were filtered at a 20 significance (p<0.01) in the
peptide spectrum match level, and protein filtering was disabled by
setting proteins as −log [P] score at 2 unique peptides with a requirement
for significant peptides. A total of proteins (1,462) and peptides (36,488)
were quantified. Differentially expressed proteins by brazilin treatment
were identified. The mechanism study of LTBP-1 (Latent-transforming
growth factor beta-binding protein 1) and CP (Ceruloplasmin) for
control of brazilin would provide RA therapeutic strategy against
resistance.
Keywords : Brazilin (Casalpinia sappan L.), Rheumatoid arthritis,
timsTOF PASEF
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Asiatic pennywort (Centella asiatica L.) is a perennial, creeper and a
valuable medicinal herb used for skin wounds and in cosmetics. In this
study, we determined anti-microbial and anti-oxidative and antiinflammatory activities of the leaf extracts and asiatic acid from C.
asiatica. anti-microbial activities were assessed by the zone of inhibition
test, and anti-oxidative effects was determined by the 2,2-diphenyl1-picryl-hydrazyl (DPPH) assay, and anti-inflammatory activities was
confirmed by the expression of proinflammatory cytokine, IL-1β. The
ethyl acetate fraction of leaf extracts showed strong antibacterial effect
against Enterococcus faecium MD8b, Staphylococcus aureus SG511
and Escherichia coli O78. The EtOAc fraction showed the higher
antioxidant potential of EC50 0.033 mg/mL, which is similar to that of
control BHA (Butylated hydroxyanisole) EC50 0.0161 mg/mL. Asiatic
acid reduced the ptoduction of nitric oxide at 50 uM concentration in
LPS-induced 774A.1 macrophage. It also inhibited proinflammatory
cytokine, IL-1β expression.
Keywords : Asiatic pennwort, centella asiatica, anti-microbial activity
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Brazilin Produces Anti-Inflammatory Effects by Inhibiting
Inflammasomes in Macrophages

Behavioral Changes in Model Organism Following Soybean Milk
Comparing with Whole-Soybean Milk
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Joo-Yeon Jang1, Eun-Young Jung1, Dae-Ho Kim2, Jiun Sang2, Youngseok
Lee1,2, Moon-Hee Sung1,2*
1
Department of Bio and Fermentation Convergence Technology, Kookmin
University, Seoul 02707, Republic of Korea, 2Department of Bio and
Fermentation Convergence Technology, BK21 PLUS Project, Kookmin
University, Seoul 02707, Republic of Korea

Brazilin (C16H14O5) is a organic heterotetracyclic compound that is a
pigment obtained from the wood of Caesalpinia sappan L. The objective
of the present study was to examine the effects of brazilin on the
production of pro-inflammatory cytokines and mediators(nitric oxide
synthase, iNOS, and reactive oxygen species, ROS) in mouse
macrophage J774A.1 cells. We examined the possibility that brazilin
may affect cytokine secretion by modulating NLRP3 (NACHT, LRR,
and PYD domains-containing protein 3) inflammasomes, intracellular
multi-protein complexes, the assembly of which leads caspase-1
activation and secretion of active IL-1β and IL-6 by macrophages. Our
result show that pre-treatment of LPS- and ATP-stimulated macrophages
with brazilin not only reduces iNOS, ROS, IL-6 production(ELISA), and
IL-1β secretion, but also suppresses production of iNOS, ROS, IL-6, and
IL-1β. These results indicate that brazilin has anti-oxidative and
anti-inflammatory activities.

Soybean milk, also known as soymilk and soya milk, is a plant-based
drink produced by soaking and grinding soybeans, boiling the mixture,
and filtering out remaining particulates. Soy is a good source of low-fat
and plant-based protein. It is cholesterol-free, has less saturated fat than
cow's milk. We evaluated the impact of soybean milk on locomotion with
climbing assay by using a powerful animal model organism, Drosophila
1118
which is known as
melanogaster. Two genotypes were tested, w
wild-type, the other is DJ-1βex54 (DJ-1), Parkinson’s disease (PD) model.
Climbing rates were dramatically reduced in negative control, DJ-1 on
week 3 to 5. On the other hand, DJ-1 fed specific concentrations of
soybean milk were shown similar climbing rates with positive control,
wild-type.
Keywords : Soybean-milk, Drosophila melanogaster, climbing assay

Keywords : Brazilin, NLRP3 inflammasome, antioxidant
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Bone Micro-CT Assessments in Rat Supplemented with Calcium
Aspartate
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Calcium aspartate (CA) is a calcium salt of the amino acid, aspartic acid,
that can be easily absorbed into intestinal epithelium cells through the
neutral charge and hydrophilic property. CA was synthesized using
calcium carbonate and aspartic acid. In this study, we aim to validate the
assessments of bone micro-computed tomography by micro-computed
tomographic (microCT) images in male rats. Rats (SD, 8 weeks) were
divided into 4 groups and provided each calcium diets; control (NC)
group, seaweed calcium uptake(SW) group, calcium carbonate uptake
(CC) group, and calcium aspartate intake (CA) group. Bone marrow
density (BMD), bone volume per total volume (BV/TV), trabecula
number (Tb.N), trabecula thickness (Tb.Th), and trabecula spacing
(Tb.Sp) were analyzed in tibia by micro-CT. To induce calcium
deficiency condition, all animals provide calcium-free feed for 24 days
before the calcium intake, and were by oral administration for 2 weeks.
MicroCT analysis showed higher bone mineral density (BMD) and
trabecular bone number in the CA group. The BV/TV, Tb.N and BMD
values of CA group were 42.12%, 0.83/mm and 288.52 mg/cm3,
respectively, which was accompanied by a significant decrease in
skeletal remodeling. Also, Tb.Th and Tb.Sp value of CA group showed
lower values compared with that of other groups. These results indicate
that CA can improve bone mineral density in calcium deficiency
condition.
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Classification of Characteristics by Origin Based on Domestic
Soybeans and Comparative Analysis of Ingredients after
Processing with Soymilk
3
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The origin of soybean originated in Northeast Asia, and is said to have
been cultivated in China for the first time, and cultivation marks have
remained in Korea since the Bronze Age. Korean domestic soybeans are
safe from genetic modification and have a higher protein content than
imported soybeans. Although Korea's land is not large, soybeans with
various characteristics are produced due to the varied climate and soil
depending on the region. In order to create the added value of domestic
soybeans, soybeans were classified by type and region to analyze the
ingredients such as amino acids. Based on the results of the analysis,
soybeans of excellent provenance and varieties were purchased.
Soymilk, which is the easiest to consume the ingredients of soybeans,
was made using the purchased soybeans. Our soymilk was made from
whole soybean milk containing shell and pureed soybean, and
established a production process from prototype to main production.
Keywords : Domestic soybean, soymilk, GC/MS

Keywords : Calcium aspartate, micro-CT, bone mineral density
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Effect of Heme Addition on the Growth of Lactobacillus gasseri, a
Member of Probiotics
Seungki Lee, Pil Kim*
Department of Biotechnology, The Catholic University of Korea, Gyeonggi-do
14662, Republic of Korea

We have witnessed lactic acid bacteria were boosted in the fecal
microbiome of the mice fed with high-heme contented biomass. This
result enabled us to hypothesis that heme might be a potential prebiotic
for lactic acid bacteria under aerobic condition. To verify this hypothesis,
anaerobic growth of Lactobacillus gasseri, a member of lactic acid
bacteria, was profiled depending on the hemin supplementation. The
growth of Lb. gasseri was promoted by shortening lag phase when hemin
concentration was 50 uM or below. The growth was, however, delayed
by longer lag phase when hemin concentration was 100 uM or above.
The cellular radical scavenging activity was corelated to the growth
patterns depending on the hemin supplementation in the early growth
phase. The reasons of growth promotion by hemin concentration lower
than 50 uM is discussed based on the removal of toxic oxygen and
potential energy generation by the hypothetical proteins assumed to be
cytochromes.
Keywords : Lactobacillus gasseri, heme, cytochromes

Novel Decursin Derivatives Potently Suppress the Proliferation of
Multiple Myeloma Cells by Attenuating the Wnt/b-Catenin
Pathways
SuBeen Shin, Chae Ryung Kim, Sang Taek Oh*
Department of Bio and Fermentation Convergence Technology, BK21 PLUS
Program, Kookmin University, Seoul 02707, Republic of Korea

Decursin, a pyranocoumarin isolated from the Korean Angelica gigas
root, prevents the growth of various human cancer cells by inhibiting
the Wnt/b-catenin pathway; it, however, exhibits weak anti-proliferative
potency. Here we synthesized decursin derivatives, which were
markedly more potent than decursin for inhibiting the Wnt/b-catenin
pathway. By downregulating b-catenin levels, decursin derivatives
strongly antagonized b-catenin response transcription, which was
stimulated by Wnt3a-conditioned medium and LiCl, a pharmacological
inhibitor of glycogen synthase kinase-3b. In addition, decursin
derivatives repressed the expression of Axin2, Cyclin D1 and c-Myc,
which are downstream target genes of b-catenin, and thus inhibited the
growth of multiple myeloma cells. Moreover, apoptosis was elicited by
decursin derivatives, as indicated by an increase the number of Annexin
V-FITC-stained cells. Taken together, our results suggest that novel
decursin-related compounds are potent anticancer agents that attenuate
the Wnt/b-catenin pathway and have significant therapeutic potential for
multiple myeloma.
Keywords : Decursin derivatives, Wnt/β-catenin signaling, multiple
myeloma; MM
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A New Derivative of Migrastatin from an Insect Associated
Actinomycete
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Marine actinomycetes have been drawing attention as prolific sources
of the new bioactive secondary metabolites. In our research for new
bioactive secondary metabolites from marine microorganisms, we
selectively isolated actinomycete strains from deep sea sediment
samples from the East Sea of the Republic of Korea and screened their
secondary metabolites profiles by LC/MS. During the chemical profile
analysis, we observed that one of the actinomycete strains named GGS53
(Strepyomyces sp.) produces previously reported pyrrolesesquiterpene
‘glaciapyrrole A’ and their two new derivatives. The planar structures
of glaciapyrrole C & D were elucidated by spectroscopic analysis of 1D
and 2D NMR, mass, and UV spectra. The absolute configuration of
glaciapyrrole D was determined by ROESY & CD data analysis and ECD
calculations. The crystallization of glaciapyrrole D is currently in
progress. Furthermore, by applying photoirradiation to the glaciapyrroles,
new compounds were formed and these compounds has been changed
the geometry of double bond compared to starting compounds. The
compounds produced after the photoirradiation were named photoglaciapyrroles.
The bioactivity test of glaciapyrroles and photoglaciapyrroles are still
in progress.
Keywords : Glaciapyrrole, phoirradiation, structure determination
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Bioactive compounds produced by insect gut-derived microbes are
relatively unexplored. We collected beetles from a farm in Jeju Island
and isolated actinobacterial strains from its internal gut. Chemical
analysis of the actinomycete strains by LC/MS led to discover
migrastatin and its new derivative. The structure of the new derivative
was elucidated to possess a sugar moiety by NMR, MS, and UV
spectroscopic analysis. The relative configuration of sugar is determined
1
13
by analyzing ROESY NMR data and coupling constants of H- C and
1
H-1H. Through the chemical reaction, we could establish the ablouste
configuration of D-glucose. This is the first glycosylated meber beloning
to the migrastatin family, which was reported as a potent anticancer agent.
Keywords : Natural product, actinomycete, marcrolide
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New Azaphilones from a Halophyte-Derived Penicillium sp.
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Formicins, N-Acetylcysteamine-Bearing Indenone Thioesters from
a Wood Ant-Associated Bacterium

Sunghee Bang1, Ji Yun Baek2, Geum Jin Kim3, Hyukjae Choi3, Ki Sung
Kang2, Sang Hee Shim1*
1
College of Pharmacy, Duksung Women's University, Seoul 01369, Republic
of Korea, 2College of Korean Medicine, Gachon University, Seongnam
3
13120, Republic of Korea, College of Pharmacy, Yeungnam University,
Gyeongsan 38541, Republic of Korea

Youngeun Du1, Woong Sub Byun1, Seok Beom Lee2, Sunghoon Hwang1,
Yern-Hyerk Shin1, Bora Shin1, Yong-Joon Jang3, Suckchang Hong2,
1
1
1*
Jongheon Shin , Sang Kook Lee , Dong-Chan Oh
1
Natural Products Research Institute, College of Pharmacy, Seoul National
University, Seoul 08826, Republic of Korea, 2Research Institute of Pharmaceutical
Science and College of Pharmacy, Seoul National University, Seoul 08826,
3
Republic of Korea, Natural center of Life and Environment, Seoul 08826,
Republic of Korea

A variety of the novel secondary metabolites have been reported from
microorganism, which live in unusual or specialized environments.
Thus, we have been intensively studying on halophytes-derived fungus,
which live in high salinity. In our chemical investigation for secondary
metabolites, a halophyte-derived Penicillium sp. JVF17, which was
isolated from a halophyte Vitex rotundifolia, was found to produce
fourteen azaphilones (1-14) with nine new azaphilones (1-6 and 8-10).
Their chemical structures were assigned by careful spectroscopic
analysis with computational methods and chemical reactions. All
isolated compounds were evaluated for their neuroprotective effects
against glutamate-induced neurotoxicity. Treatment of compounds 3, 6,
7, and 11-14 increased cell viabilities of hippocampal neuronal cells
damaged by glutamate with compound 12 exerting the most potent
neuroprotective activity. Treatment of compound 12 to glutamatetreated neuronal cells markedly decreased cellular Ca2+ and nuclear
condensation levels. Mechanistically, phosphorylation of MAPKs and
elevated Bax/Bcl-2 expression ratio by glutamate, which are molecular
markers of apoptosis, was significantly lowered by compound 12.

Formicins A-C (1-3) were discovered by chemical investigation of the
bacterial strain, Streptomyces sp. SFA33, associated with wood ant
(Formica yessensis). The structures of formicins A and B (1 and 2) were
elucidated to be structurally unique indenone thioesters bearing an
N-acetylcysteamine moiety based on 1D/2D NMR and UV spectroscopy
with MS/MS analysis. Formicin C (3) possesses an indenone core
without the N-acetylcysteamine thioester. The relative configurations
1
1
of the indenones in 1-3 were determined by H- H coupling constants
and ROESY NMR correlations. The absolute configuration of formicin
C (3) was determined by applying the phenylglycine methyl ester
1
(PGME) method followed by H chemical-shift analysis. Formicin C (3)
was derivatized to formicin B (2) by thioesterification, which allowed
the determination of the absolute configurations of 1 and 2. Formicin
A inhibited the growth of human triple negative breast cancer (TNBC)
cells by regulating the liver kinase B1 (LKB1)-mediated AMPK
signaling pathway.

Keywords : Penicillium sp., azaphilone, neuroprotection

Keywords : Wood ants, PGME method, thioesterification
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Unusual 5/6/10-Fused Tricyclic Polyketides Produced by an
Endophytic Fungus, Colletotrichum sp. JS0361
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The Evaluation of Antioxidant and Sensory Properties of Roasted
Wild-Rice Tea
2

The fungal strain Colletotrichum sp. JS0361 was isolated from leaf of
Morus alba, which was collected from Inje, Gangwon-do, South Korea.
Three unusual 5/6/10-fused tricyclic polyketides (1-3a) were isolated
from the cultures of the endophytic fungus JS0361 via a variety of
chromatographic methods. Chemical structures of 1-3a were completely
established using extensive spectroscopic methods with a competing
enantioselective acylation coupled with LC/MS. Compounds 1 and 2 had
unstable aldehyde groups that were easily converted to hemiacetal
groups in the presence of solvents. Meanwhile, compound 3a with
terminal hemiacetal functionality, was deduced to be an artifact
originating from compound 3 with a terminal aldehyde group. Compounds
1 and 3a displayed moderate-to-potent cytotoxic activities against
MCF7 cells with IC50 of 35.06 and 25.20 µM, respectively.
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The aim of the present study was to determine the contents of total phenols
and flavonoids, antioxidant activity, and sensory profiles of prepared
wild-rice tea. Wild-rice leaf samples were roasted at temperatures
ranging from 175 to 250℃ for 3 min. After roasted, the contents of total
phenols and flavonoids, and antioxidant activity of tea infusions were
determined. The result exhibited that effect of the roasting temperature
on antioxidant activity of wild-rice tea was relatively significant in each
sample. The roasting temperature 225℃ revealed the highest contents
of total phenols (22.6 mg/g) and flavonoids (16.4 mg/g), and antioxidant
activity (73.9% DPPH radical scavenging activity). Also, five different
types of wild-rice tea were prepared at various mixing ratios of wild-rice
body parts as follows: the mixing ratios of wild-rice grass and grain were
at 10:0, 9:1, 8:2, 7:3 and 6:4. With these five prepared teas, sensory
evaluation was performed to find out consumer’s liking. The result of
the sensory evaluation indicated that consumers preferred the tea-bag
type sample at the mixing ratio of 10:0.
Keywords : Antioxidant, sensory properties, roasted wild-rice tea
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Anti-Atherosclerotic Activity of (3R)-5-Hydroxymellein from an
Endophytic Fungus Neofusicoccum parvum JS0968 Derived from
Vitex rotundifolia through the Inhibition of Lipoproteins Oxidation
and Foam Cell Formation
*

Jae-Yong Kim, Sang Hee Shim
College of Pharmacy, Duksung Woman’s University, Seoul 01369, Republic
of Korea

An endophytic fungus, Neofusicoccum parvum JS0968, was isolated
from a plant, Vitex rotundifolia. Chemical investigation of its cultures
led to isolation of a secondary metabolite, (3R)-5-hydroxymellein. It has
been reported to have antifungal, antibacterial, and antioxidant activity,
but here have been no previous reports on the effects of (3R)-5hydroxymellein on atherosclerosis. Oxidation of lipoproteins and foam
cell formation have been known to be significant in the development of
atherosclerosis. Therefore, we investigated inhibitory eﬀects of
(3R)-5-hydroxymellein on atherosclerosis through LDL and HDL
oxidation and macrophage foam cell formation. The LDL and HDL
oxidations were determined by measuring production of conjugated
dienes and malondialdehyde, amount of hyperchromicity and carbonyl
content, change of conformational, and anti-LDL oxidation. In addition,
inhibition of foam cell formation was measured by oil red staining. As
a result, (3R)-5-hydroxymellein suppressed oxidation of LDL and HDL
through inhibition of lipid peroxidation, decrease of negative charges,
reduction of hyperchromicity and carbonyl contents, and prevention of
apoA-I aggregation and apoB-100 fragmentation. Furthermore, (3R)-5hydroxymellein significantly reduced foam cell formation induced by
oxLDL. Taken together, our data show that (3R)-5-hydroxymellein
could be a potential preventive agent for atherosclerosis via obvious
anti-LDL and HDL oxidation and inhibition of foam cell formation.

Formicamycins A and B, Antioxidative and Antiangiogenic
20-Membered Macrolides from a Wood Ant Gut Bacterium
Joon Soo An, Dong-Chan Oh*
Natural Product Research Institute, College of Pharmacy, Seoul National
University, Seoul 08826, Republic of Korea

Two new macrolides, formicamycins A and B (1 and 2, respectively),
were isolated in Streptomyces sp. BA01 gut bacteria of the wood ant
(Formica yessensis). Their 20-membered macrocyclic lactone
structures were established using NMR and mass spectrometric data.
The relative configurations of the formicamycins were determined by
J-based configuration analysis utilizing ROESY, HETLOC, and
HECADE NMR spectroscopic data. Genomic and bioinformatics
analysis of the bacterial strain enabled us to identify the type-I polyketide
synthase pathway employing a trans-acyltransferase system. The
absolute configurations of 1 and 2 are proposed based on detailed analysis
of the sequences of the ketoreductases in the modular gene cluster and
statistical comparative analysis of the experimental NMR chemical
shifts and quantum mechanical calculations. Formicamycins A and B
(1 and 2) induced quinone reductase activity in murine Hepa-1c1c7 cells
and antiangiogenic activity by suppression of tube formation in human
umbilical vein endothelial cells.
Keywords : Macrolide, ketoreductase amino acid sequence analysis,
quantum mechanical calculations

Keywords : (3R)-5-hydroxymellein, lipoproteins, atherosclerosis
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A New Oxazolomycin Derivative from Marine-Derived
Streptomyces sp.
*

Jiyoon Park, Dong-Chan Oh
Department of Pharmacy, Seoul National University, Seoul 08826, Republic
of Korea

Selective isolation of actinobacterial strains from mud flat samples
collected at Anmyeon island in Korea Chemical profiling of these strains
by LC/MS identified that the strain AH, which belongs to the genus
Streptomyces sp. based on its 16S rDNA, produced a compound showing
a distinct UV spectrum with lmax at 232 and 276 nm. The planar structure
of AH05.669 was determined as a new oxazolomycin1 analog bearing
a spiro-β-lactone-γ-lactam motif and an oxazole moiety by 1D and 2D
NMR data. The relative configuration was assigned by ROESY NMR
correlations, and the absolute configuration was determined by the
modified Mosher’s method. AH05.669 inhibited breast cancer (MCF7),
lung cancer (A549), and gastric cancer (SNU638) cell lines in an SRB
assay and exhibited anti-inflammatory effects in an iNOS assay.
Keywords : Oxazolomycin

Structural Revision of Lydiamycin A by Reinvestigation of the
Stereochemistry
1

1

2

1

3

Sunghoon Hwang , Daniel Shin , Tae Ho Kim , Joon Soo An , Shin-Il Jo ,
Jichan Jang2, Suckchang Hong4, Jongheon Shin1, Dong-Chan Oh1*
1
Natural Products Research Institute, College of Pharmacy, Seoul National
2
University, Seoul 08826, Republic of Korea , Molecular Mechanism of
Antibiotics, Division of Life Science, Research Institute of Life Science,
Gyeongsang National University, Jinju, Gyeongnam 52828, Republic of
3
Korea, Animal Welfare Division, Seoul Zoo, Seoul Grand Park, Gwacheon-si
13829, Republic of Korea, 4Research Institute of Pharmaceutical Sciences,
College of Pharmacy, Seoul National University, Seoul 08826, Republic of
Korea

Lydiamycins are piperazic acid bearing cyclic peptide with antituberculosis
activity originally reported from a soil-derived Streptomyces. In our
chemical investigation of a beetle-associated bacterial strain
Streptomyces sp. GG23, we isolated previously-reported lydiamycin A
(1). Based on analysis of 1D/2D NMR spectroscopic and mass
spectrometric data, the planar structure of compound 1 was established.
Because the absolute configurations of the lydiamycins were not
determined completely in spite of a couple of total synthetic trials, the
absolute configuration of 1 was rigorously examined by advanced
Marfey’s method, chemical derivatizations, and quantum mechanics-based
computational analysis. In result, we were able to revise the
stereochemistry of the piperazic acid in the macrocyclic ring and
completely assign the absolute configuration of every chiral center.
Lydiamycins A (1) displayed weak antituberculosis activity in vitro.
Keywords : Insect associated bacteria, structural revision, absolute
configuration
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Topical Application of Lactic Acid Bacteria Metabiotics
Attenuates Hair Loss Via Modulation Of Wnt/β-Catenin Signal
Yoonji Son, Saehun Kim*
Department of Food Bioscience and Technology, College of Life Science and
Biotechnology, Korea University, Seoul 02841, Republic of Korea

Retarded anagen phase is one of the major reason of hair loss, causing
persistent telogen phase and delayed hair growth. Wnt/β-catenin signal
is known for its mediation of hair growth by dermal papilla proliferation
and anagen promotion. Recent studies reported that metabiotics of lactic
acid bacteria (LAB), such as supernatant and lysate, have ability of
modulation of Wnt/β-catenin signal, which indicates the potential to
treat hair loss. The aim of this study was to investigate hair growth
promoting effect of LAB metabiotics. Dorsal hair of 6 weeks old mice
was plucked completely in order to equalize start of the anagen phase.
Supernatant or lysate solution were topically treated on dorsal skin for
2 weeks. Histological analysis of dorsal skin showed increased dermal
papilla length and anagen/telogen ratio in lysate group, demonstrating
elongated anagen duration. Furthermore, both supernatant and lysate
group elevated mRNA expression of Wnt3a and Wnt5a, and attenuated
mRNA expression of Wnt/β-catenin signal inhibitor Gsk-3β. These
results suggest that metabiotics of LAB promote hair growth by
modulating Wnt/β-catenin signal. Further study about advanced
mechanisms and analysis of metabiotics composition could be expected
based on this study.
Keywords : Metabiotics, hair growth, Wnt/β-catenin signal

Effects of Probiotics and Melatonin on Gut-Brain Axis under the
Unpredictable Chronic Mild Stress and DSS Induced Irritable
Bowel Syndrome Model
Minsun Park, Saehun Kim*
Department of Biotechnology, Major in Systems Food Biotechnology, Korea
University Graduate School, Seoul 02841, Republic of Korea

Irritable bowel syndrome is a common disorder that affects the large
intestine including abdominal pain, cramping and diarrhea which is
caused by chronic stress. Therefore, this study uses dextran sulfate
sodium and unpredictable chronic mild stress (UCMS) to cause irritable
bowel syndrome mice model. Probiotics are live microorganisms that
are beneficial to human and our digestive system. Melatonin is a hormone
that regulates the sleep-wake cycle and it is known for reducing gut
inflammation. This study was designed to investigate the positive role
of lactic acid bacteria and melatonin in improving intestinal
inflammation. C57BL/6 J male mice were administrated lactic acid
bacteria or Melatonin for 9 weeks while receiving low levels of DSS and
being exposed to unpredictable chronic mild stress (UCMS). Probiotics
and melatonin treatment attenuated the disruption of histology in colon
along with the upregulation of tight junction protein transcript levels.
Moreover, probiotics and melatonin significantly modulated the
intestinal mRNA expression level of inflammatory related markers and
apoptosis related genes. Treatment of probiotics and melatonin also
affected brain neurotransmitters and stress related markers. This result
suggests that melatonin and probiotics can affect gut-brain axis and
attenuate intestinal inflammation.
Keywords : Probiotics, melatonin, inflammation
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Stimulated Production of Astaxanthin with Paracoccus
haeundaensis Using Co-Culture with Gras Bacteria
1

2

3

Prebiotic and Anti-Inflammatory Properties of Combination of
2’FL and 6’SL
1*

In this study, in order to increase the production of astaxanthin from
Paracoccus haeundaensis, co-culture with various Gras bacteria was
performed. Lactobacillus fermentum, one of the lactic acid bacteria, was
selected as the strain to co-culture. To establish the optimal medium
composition, the composition of the LB medium and PPES-II medium
was changed, and the PMF medium developed in this study was selected
as the optimal medium. Concentration of astaxanthin from P. haeundaensis
single culture in LB medium was 323.33±20.22 μg/g. In comparison,
concentration of astaxanthin of co-culture was 821.09±30.98 μg/g,
which was higher 2.5 times than P. haeundaensis in LB. This study
provides the basis for various studies that vaporize the production of
useful secondary metabolites such as astaxanthin.
Keywords : Paracoccus haeundaensis, co-culture, astaxanthin

*

SangHoon Lee, HyeJung Shin, SaeHun Kim
Department of Food Bioscience and Technology, College of Life Science and
Biotechnology, Korea University, Seoul 02841, Republic of Korea

Poster Session

Seong Seok Choi , Yong Bae Seo , Jong-Oh Kim , Gun-Do Kim
1
Department of Microbiology, Pukyong National University, Busan 48513,
Republic of Korea, 2Cbs Bioscience Co., ltd, Daejeon 34113, Republic of
Korea, 3Institute of Marine Biotechnology, Pukyong National University,
Busan 48513, Republic of Korea

Human milk oligosaccharides(HMOs) are indigestible carbohydrates of
human milk, known to have health promoting effect. In this study,
2'-Fucosyllactose(2'FL) and 6´-Sialyllactose(6'SL), major components
of HMOs, were used to verify prebiotic and anti-inflammatory properties
of HMOs. To identify specific combination of 2’FL and 6’SL that can
promote growth of beneficial bacteria, modified MRS broth containing
2% HMOs as a sole carbohydrate was used in bacteria growth
experiment. It was found that in the group of 5:1(2’FL : 6’SL) and 1:1
ratio, two Lactobacillus strains grew more compared to other groups.
Also, anti-inflammatory effect of HMOs was examined in vitro. HT-29
cells were cultured in each medium containing various 2’FL : 6’SL
ratio(5:1, 1:1, 1:5) for 48hr and then LPS was treated for 16hr. In qPCR
analysis, the expression of pro-inflammatory cytokines, IL-1β, IL-6,
IL-8, induced by LPS, was decreased in all HMOs groups. In addition,
MTT(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide)
assay showed that cell viability was not affected by dosage(1, 2.4, 5,
10mg/ml) of 5:1 ratio. Our study indicated that combination of 2’FL and
6’SL can promote growth of lactic acid bacteria and reduce expression
of pro-inflammatory cytokine without affecting cell viability.
Keywords : Human milk oligosaccharides(HMOs), prebiotic properties,
anti-inflammatory effects
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Therapeutic Effects of Orobol in Solar UV Induced Skin Cancer by
Targeting TOPK

7-Acetoxy-4-Methylcoumarin Induces Melanogenesis in B16F10
Melanoma Cells via p-JNK Up-Regulation

Jong-eun Kim
Department of Food Science and Technology, Korea National University of
Transportation, Republic of Korea

Ji Han Sim, Seung-Young Kim*
Department of Pharmaceutical Engineering and Biotechnology, Sun Moon
University, Chungnam 31460, Republic of Korea

Chronic solar UV exposure is a risk factor for the development of skin
cancer. To cure the skin cancer, targeted therapy against the pivotal
protein, TOPK which is highly overexpressed in human epidermis could
be helpful to approach the clinical trials. Orobol showed therapeutic
efficacy after tumor formation induced by chronic SUV irradiation.
Especially in patients usually return to tumor-bearing conditions due to
treatment discontinuation, thus therapy or intermittent dosing of drugs
must be continued indefinitely. To verify the efficacy of orobol on
discontinuation-increased tumor regrowth, we used intermittent dosing
of orobol. Once orobol showed therapeutic efficacy, orobol treatment
was discontinued. Tumor growth was re-started by discontinuation of
orobol treatment. Once tumor growth is increasing, we re-treated orobol
and intermittent dose of orobol revealed the antitumor effect of
chemotherapy. Our data showed that re-treatment of orobol is effective
for the treatment of therapy discontinuation-increased tumor regrowth.
Our findings suggest that orobol is a promising TOPK inhibitor, which
may be more effective and better tolerated on chronic solar UV-induced
skin cancer. Thus, orobol could contribute an effective clinical approach
to cure skin cancer as well as people who have re-growth of skin cancer.

Melanin is one of the most important factors affecting skin color.
Melanogenesis is the bioprocess of melanin production by melanocytes
in the skin and hair follicles and is mediated by several enzymes, such
as tyrosinase, tyrosinase related protein (TRP)-1, and TRP-2, MITF. In
this study, we synthesized 7-acetoxy-4-methylcoumarin (7A4MC) from
acetylation of 4-Methylumbelliferone (4MUMB). We also studied the
mechanism of action of 7A4MC in B16F10 mouse Melanoma cells. As
a results showed that 7A4MC signiﬁcantly increased melanin content
and tyrosinase activity in the cells without being cytotoxic. In addition,
7A4MC strongly increased the expression of tyrosinase and tyrosinaserelated protein (TRP)-1 and 2 by enhancing the expression of
microphthalmia-associated transcription factor (MITF). Moreover,
7A4MC stimulated melanogenesis via the phosphorylation of p38, c-Jun
N-terminal kinases (JNK), and extracellular signal-regulated kinase
(ERK). Therefore suggest that, owing to its multi-functional properties,
7A4MC may be a potential tanning agent or a therapeutic agent for hair
depigmentation in the cosmetic industry.
Keywords : B16F10, melanogenesis, acetylation

Keywords : Isoflavone, TOPK, skin cancer
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Anti-Inflammatory Activity of 6,7-Dihydroxy Coumarin
Derivative on RAW264.7 Macrophage Cells
*

Hyehyun Hong, Taejin Park, Seung-Young Kim
Department of Pharmaceutical Engineering and Biotechnology, Sunmoon
University, Chungnam 31460, Republic of Korea

Bio-renovation is a method to produce various derivatives of natural
products by microbial catalysis. Using this method, we discovered a
6,7-dihydroxy coumarin (ES)-derived new anti-inflammatory drug
which is verified as 6-O-phospho-7-hydroxy coumarin(ESP). Our
results indicated that ESP inhibited the prodution of pro-inflammatory
markers such as nitric oxide (NO), prostaglandin E2 (PGE2),
interleukin-6 (IL-6) and interleukin-1β (IL-1β) through blocking
extracellular signal-regulated kinases (ERK), c-Jun amino-terminal
kinase (JNK) and nuclear factor-κB (NF-κB) signaling pathways.
Keywords : Anti-inflammatory, 6-O-phospho-7-hydroxy coumarin,
Bio-renovation

The Anti-Inflammatory Activity of Prunus yedoensis Matsumura
Flower Biorenovate Extract from Jeju Island in LPS-Stimulated
RAW 264.7 Cells
*

Jung Hwan Kim, Taejin Park, Seung-Young Kim
Department of Pharmaceutical Engineering and Biotechnology, Sun Moon
University, Chungnam 31460, Republic of Korea

Biorenovation is a method of modifying the structure of a broad range
of substrates such as chemical compounds and plant extract by microbial
enzymes with the potential benefits of reduced cytotoxicities and
enhanced biological activities relative to its parent substrates. We
generated Prunus yedoensis Matsumura (PY) flower extract using
Biorenovation technology and tested the anti-inflammatory properties
of its Biorenovation product (PYBR) in lipopolysaccharide (LPS)-treated
RAW264.7 murine macrophages. The cell viabilities were increased in
PYBR-treated cells than PY. PYBR inhibited the LPS-induced
production of pro-inflammatory markers such as nitric oxide (NO),
prostaglandin E2 (PGE2), interleukin-6 (IL-6), interleukin-1β (IL-1β),
cyclooxygenase-2 (COX-2), inducible nitric oxide synthase (iNOS) in
a concentration dependent manner without no noticeable toxicities in
RAW 264.7 cells. Then together, our results indicate that PYBR could
be a new source for the ingredients of cosmetics and pharmaceuticals.
Keywords : Prunus yedoensis, lipopolysaccharide, inflammation
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7-Acetoxycoumarin Inhibits LPS-Induced Inﬂammatory Cytokine
Synthesis by IκBα Degradation and MAPK Activation in
Macrophage Cells
1

2
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Tae Jin Park , Jin-Soo Park , Ji Han Sim , Seung-Young Kim
1
Department of Pharmaceutical Engineering and Biotechnology, Sun Moon
2
University, Chungnam 31460, Republic of Korea, Natural Product
Informatics Research Center, KIST Gangneung Institute of Natural
Products, Korea Institute of Science and Technology (KIST), 679,
Saimdang-ro, Gangwon-do 25451, Republic of Korea

Acetylation involves the chemical introduction of an acetyl group in
place of an active hydrogen group into a compound. In this study, we
synthesized 7-acetoxycoumarin (7AC) from acetylation of umbelliferone
(UMB). We examined the anti-inflammatory properties of 7AC in
lipopolysaccharide (LPS) treated RAW 264.7 macrophages cells. The
anti-inflammatory activity of 7AC on viability of treated cells was
assessed by measuring the level of expression of NO, PGE2 and
pro-inflammatory cytokines, namely interleukin-1β (IL-1β), interleukin-6
(IL-6), and tumor necrosis factor-α (TNF-α) in 7AC treated RAW 264.7
macrophages. 7AC was non-toxic to cells and inhibited the production
of cytokines in a concentration-dependent manner. In addition, its
treatment suppressed the production of pro-inflammatory cytokines in
a dose-dependent manner, and concomitantly decreased the protein and
mRNA expressions of inducible NO synthase (iNOS) and cyclooxygenase-2
(COX-2). Moreover, the levels of the phosphorylation of mitogenactivated protein kinase (MAPK) family proteins such as extracellular
signal-regulated kinase (ERK), c-Jun N-terminal kinase (JNK), p38, and
nuclear factor kappa B (NF-κB) were reduced by 7AC. In conclusion,
we generated an anti-inflammatory compound through acetylation and
demonstrated its efficacy in cell-based in vitro assays.

Anti-Inflammatory Effect of 6,7-Diacetoxy Coumarin on
RAW264.7 Macrophage Cells
Kyungmi Lee, Hyehyun Hong, Seung-Young Kim*
Department of Pharmaceutical Engineering and Biotechnology, Sun Moon
University, Chungnam 31460, Republic of Korea

Acetylation is a method of producing various derivatives by pyridine
catalysis. Using this method, we discovered a 6,7-dihydroxy coumarin
(ES)-derived new anti-inflammatory drug which is verified as
6,7-Diacetoxy coumarin (6,7-DiAC). We investigated anti-inflammatory
effects of 6,7-DiAC, in lipopolysaccharide (LPS)-stimulated Raw264.7
cells. Our results showed that 6,7-DiAC inhibited the production of
pro-inflammatory makers such as NO, PGE2, iNOS, COX-2 and IL-6
.we suggest the potent anti-inflammatory effects of 6,7-Diacetoxy
coumarin (6,7-DiAC).
Keywords : Anti-inflammatory, 6,7-Diacetoxy coumarin, acetylation

Keywords : Acetylation, anti-inflammatory, 7-acetoxycoumarin
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Effect of Biorenovation Product of Brassica napus on the
Production of Melanin and Tyrosinase in B16F10 Melanoma Cells
*

Effect of Ligustrum japonicum on the Production of Melanin and
Tyrosinase in B16F10 Melanoma Cells
*

Minsung Kang, Seung-Young Kim
Department of Pharmaceutical Engineering and Biotechnology, Sun Moon
University, Chungnam 31460, Republic of Korea

Brassica napus has been traditionally used not only as a medicine to
prevention diseases such as cancer, but also as a food. However, the
whitening effect of Brassica napus extract has not been elucidated. Here
we evaluated the effect of Brassica napus extract and its biorenovation
product on the production of melanin and tyrosinase in B16F10
melanoma cells. Our results showed that biorenovation product
significantly inhibit the level of melanin and tyrosinase as compared to
controls. In this study, we reported the significant improvement of
melanin and tyrosinase inhibition properties of Brassica napus extract
through biorenovation process, which would in turn facilitate the
research and development process of cosmetic products

Biorenovation is a method of modifying the structure of a broad range
of substrates such as chemical compounds and plant extract by microbial
enzymes with the potential benefits of reduced cytotoxicities and
enhanced biological activities relative to its parent substrates. In this
study, we examined the whitening effect of Ligustrum japonicum (LJ)
and LJ biorenovation extract (LJBR) in B16F10 melanoma cells
stimulated by α-MSH. As a results showed that LJBR significantly
inhibit the level of melanin and tyrosinase as compared to crude extract.
Therefore, The findings of this study provide an interesting insight into
the Biorenovation-assisted generation of a novel skin-lightening
compound.

Keywords : Brassica napus, melanin, biorenovation

Keywords : Ligustrum japonicum, melanin, biorenovation
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Fermented Momordica charantia Extracts Improve Testosterone
Deficiency in Aging Male Rats

Anti-Proliferative and Pro-Apoptotic Effects Mediated by Chrysin
on Human Colorectal Cancer HCT116 cells

Young Geol Yoon
Department of Biomedical Science, Jungwon University, Goesan 28024,
Republic of Korea

Seung Min Ryu, Eun Joo Lee, Jeong Tae Kim, Woo Young Won,
Chungwook Chung, Jong Sik Kim*
Department of Biological Sciences and Biotechnology, Andong National
University, Andong 36729, Republic of Korea

Andropause is a clinical and biochemical syndrome caused by the
functional degeneration of the endocrine system based on the male
hormone, testosterone. When the level of testosterone drops to an
unusually low level, or stops being produced, it results in symptoms
associated with physical and sexual problems such as increased body fat,
decreased muscle mass, depression and low sex drive. Here the efficacy
of Momordica charantia (MC) extracts on relieving the symptoms of
andropause was investigated. MC was fermented with Lactobacillus
plantarum and the ability of the fermented MC extracts (FMEs) to control
testosterone deficiency was verified by using aging male rats as an animal
model of andropause. FME administration considerably increased total
and free testosterone levels, muscle mass, forced swimming time, and
total and motile sperm counts in the aging male rats. In contrast, sex
hormone-binding globulin, retroperitoneal fat, serum cholesterol, and
triglyceride levels were significantly reduced in the treated groups.
Furthermore, when mouse Leydig cells were treated with FME, the
testosterone biosynthesis-related gene expression was enhanced
whereas the testosterone degradation-related gene expression was
reduced. These results suggest that FME has effective pharmacological
activities that increase and restore free testosterone levels and that FME
may be employed as a promising natural product for alleviating
testosterone deficiency syndrome.

Phytochemicals are non-nutritive chemicals derived from the plants and
have been known to possess various beneficial effects such as
anti-oxidation, anti-inflammation, and anti-cancer. In a previous study,
we selected 5 different kinds of phytochemicals (diosmetin, chrysin,
emodin, tanshinone, and piperlongumine) from natural products library
based on cell viability assay. In this study, we investigated their
anti-proliferative and pro-apoptotic activities in human colorectal
cancer HCT116 cells. All phytochemicals reduced cell viabilities, but
PARP cleavage was only detected in diosmetin-, chrysin-, and
tanshinone-treated cells. And, pro-apoptotic protein NAG-1 is only
induced by chryin, emodin, and piperlongumine. Therefore, chrysin was
chosen for the further experiments. Chrysin increased the expression of
pro-apoptotic NAG-1 protein and PARP cleavage in a dose- and timedependent manner. The PARP cleavage was also recovered in part by
the transfection of NAG-1 siRNA indicating that NAG-1 may be one of
the genes responsible for apoptosis induced by chrysin. Overall, our
findings may provide the molecular mechanisms for anti-proliferative
and pro-apoptotic effects mediated by chrysin.
Keywords : Anti-proliferation, chrysin, NAG-1
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Screening of the Antioxidant Activity of 100 Medicinal Plants
Sung-Gyu Lee, Ji-Hye Choi, Chan-Hwi Park, Ye-Jin Lee, Yu-Jin Seo,
Hye-Eun Kang, Nam-Kyung Im, Jin-Woo Hwang, Ji-Eun Lee, Hyun
Kang*
Department of Medical Laboratory Science, Cheonan-si 31116, Republic of
Korea

In this study, We investigated antioxidant activities of 100 crude extracts
originating from native plants grown in the Bangladesh (100 μg/mL).
First, we was measured the free radical scavenging effect were evaluated
by DPPH and ABTS radical, among which No. 78, 79, 81, 83, 84 showed
strong antioxidant activity ( > 70%). Total polyphenol contents ranged
from 2.6 ~ 3123.5 mg/g. The No. 78, 79, 81, 83, 84 extracts were
containing polyphenol more than 1000 mg/g. Also, No. 48, 82, 84
extracts were containing flavonoid more than 500 mg/g. Results suggest
some originating from native plants grown in the Bangladesh could be
potential candidates for natural antioxidants.
Keywords : Native plants, polyphenol, antioxidant
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Green Apple and Unripe Apple Extracts Inhibit Inflammation via
Regulating MAPK Pathway in LPS-Stimulated RAW264.7 Cells
1

1

2

In the present study, we prepared hot water extracts (GAHW and UAHW)
of green apple and unripe apple, and ethanol extract (GAE) of green
apple, and investigated their anti-inflammatory activities in LPSactivated RAW264.7 cells. All extracts dramatically suppressed nitric
oxide (NO) production in a dose-dependent manner in LPS-stimulated
RAW264.7 cells without affecting cell viability. In addition, all extracts
decreased the expression of iNOS, whereas UAHW only reduced the
expression of COX-2. All extracts suppressed the phosphorylation of
MAPKs (p38, ERK, and JNK) indicating all extracts (GAHW, UAHW,
and GAE) show their anti-inflammatory activities via regulating
MAPKs pathway. Furthermore, GAHW and GAE reduced the
production of reactive oxygen species in a dose-dependent manner and
they increased the expression of heme oxygenase-I (HO-I) whereas
UAHW could not. Overall, these results suggest that apple extracts have
their anti-inflammatory activities via regulating MAPKs and Nrf2/HO-1
pathways.
Keywords : Anti-inflammation, apple extract, RAW264.7
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Anti-Inflammatory Effects of Tanshinone I via Regulating TNF
Signaling and Cytokine-Cytokine Interaction Pathway
Eun Joo Lee, Seung-Min Ryu, Myeong-jeong Kim, Geun-Ho Kim,
Chungwook Chung, Jong-Sik Kim*
Department of Biological Sciences and Biotechnology, Andong National
University, Andong 36729, Republic of Korea

Tanshinone I (TSN I) is one of natural compounds derived from the
traditional oriental medicine, Salvia miltiorrhiza. In this study, we
investigated the anti-inflammatory activity of TSN I in LPS-stimulated
RAW 264.7 mouse macrophages. TSN I significantly suppressed nitric
oxide (NO) production in LPS-activated RAW 264.7 cells without
affecting cell viabilities. In addition, TSN I inhibited reactive oxygen
species (ROS) production in a dose dependent manner. Subsequently,
RNA-seq analysis was conducted to detect differentially expressed
genes (DEGs) upon TSN I treatment. We found that 553 genes were
up-regulated more than 2-folds, whereas 761 genes were downregulated by TSN I treatment. And, KEGG enrichment analysis showed
the majorities of differentially expressed genes were enriched on TNF
signaling and cytokine-cytokine interaction pathway. Among the
down-regulated genes, the reduction of expression of six TNF
signaling-related genes (TNF-a, LTA, CFS2, CXCL3, CXCL10, and
CXCL11) by TSN I treatment was detected with quantitative real-time
PCR. Overall, these results provide comprehensive understandings on
anti-inflammatory effects mediated by TSN I.

Inula britannica Modulates the Mitotic Clonal Expansion of
3T3-L1 Preadipocytes During Early Phase of Adipogenesis
Involving the ERK 1/2 and Akt Signaling Pathways
Hyung-Seok Yu1, Won-Ju Kim1, Na-Kyoung Lee1,2, Hyun-Dong Paik1*
1
Department of Food Science and Biotechnology of Animal Resources,
2
Konkuk University, Seoul 05029, Republic of Korea, WithBio, Inc., Seoul
05029, Republic of Korea

The mitotic clonal expansion (MCE) of preadipocyte is responsible for
the increased number of adipocytes resulting in occurrence of obesity
accompanying hyperplasia. The medicinal herbs are growing of interest
for the prevention and treatment of various disorders due to its bio-active
constituents. The aim of present study was to investigate the effect of
Inula britannica aqueous extract (IAE) on early phase adipogenesis in
3T3-L1 preadipocytes. IAE did not exhibited the cytotoxicity. Oil Red
O staining showed that inhibitory effect of IAE on early phase
differentiation primarily contributes to its anti-adipogenesis effect.
Treatment with IAE suppressed the cell proliferation and DNA synthesis
attributable to arrest of cell cycle at G0/G1 phase (p < 0.05). Accordingly,
IAE dose-dependently decreased the expression of proteins mediating
the cell cycle progression and the DNA synthesis (p < 0.05). Additionally,
treatment of specific inhibitors indicated that IAE regulate the MCE and
adipocyte differentiation via extracellular signal-regulated kinase 1/2
and Akt signaling pathways. Collectively, these findings reveal the
regulation of MCE to be a pivotal mechanism of anti-adipogenesis effect
and provide a molecular target for prevention of obesity.

Keywords : Anti-inflammation, RNA-seq, tanshinone I
Keywords : Inula britannica, 3T3-L1 preadipocytes, mitotic clonal
expansion
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Anti-Obesity Effect and Alleviating of Bitter Taste in Green Tea
Infusion Treated with Tannase
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The (-)-epigallocatechin-3-gallate (EGCG), polyphenolic compound, is
the major catechin found in green tea. EGCG has bitterness and low water
solubility, however, EGCG can be transformed into EGC and gallic acid
(GA) using tannase. In this study, we investigated the anti-obesity effect
and the alleviating of bitter taste of tannase treated green tea infusion
(TAN), which showed increased GA and EGC concentrations. The
anti-obesity effect and the alleviating of bitter taste was tested in vitro
systems using 3T3-L1 murine cell-line or bitter taste receptor such as
TAS2R16 and TAS2R39. TAN and green tea infusion (GT) were
subjected to a cytotoxicity assay, microscopy-based adipocyte visualization
with Oil Red O (ORO) staining, and transcriptomic analysis. TAN,
composed of EGC and GA as main component, induced the transcription
factor of adiponectin and uncoupling protein 1 (UCP1) related the
anti-obesity. Also, tannase treated EGCG or TAN reduced bitter taste
from 23.7 to 0.67 nA (a 35.4-fold decrease compared with EGCG) with
bitter taste receptors. These results suggested that the bitter taste receptor
was strong binding with EGCG, and bitter taste of TAN was alleviated
due to decompose from EGCG into EGC and GA. These TANs gave the
improved anti-obesity effect and alleviating the bitter taste and it is an
attractive candidate to be applicable for functional ingredients or
beverage production.
Keywords : Tannase, anti-obesity, reduced bitter taste
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Optimization of Aptamer through Prediction of Binding of
DBP-Vitamin D Complex Aptamer

Vitamin D in the body is a very important factor for bone metabolism
and homeostasis of calcium and phosphorus, cell differentiation and
remission, immunity and hormone regulation. As the association with
various diseases have been revealed, the demand for test of vitamin D
in the body is gradually increasing. The antigen-antibody-based
measurement method has a drawback that it is difficult to detect in a small
concentration sample because the size of vitamin D is small as compared
to the antibody. Most of the vitamin D in the body is complexed with
vitamin D binding protein (DBP). Aptamers are oligonucleotides (DNA
or RNA) that can bind to targets with high affinities and sensitivity. In
this study, we developed a DBP-vitamin D complex specific aptamer
using the SELEX (Systematic Evolution of Ligands of Exponential
enrichment) method. In order to distinguish the complex from the free
DBP, the vitamin D binding site of DBP was identified, and an aptamer
specific to the vitamin D binding site was selected through molecular
docking simulation. In addition, aptamer was optimized by removing
non-vitamin D binding sites through prediction of aptamer binding to target.
Keywords : Aptamer, Vitamin D, molecular docking simulation
This work was supported by the National Research Foundation of
Korea(NRF) grant funded by the Korea government(MSIT) (No.
2020R1A2C1009463).
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Structural Analysis of PAT Protein-Aptamer Complex by
Crystallography
Jin-Pyo Lee1, Woo-Ri Shin1, Simranjeet Singh Sekhon1, Sang Yong Kim2,
Ji-Hyang Wee2, Ji-Young Ahn1, Jiho Min3, Yang-Hoon Kim1*
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Cheongju, Chungbuk 28644, Republic of Korea, Department of Food
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Danwon-Gu, Ansan 15435, Republic of Korea, 3Graduate School of
Semiconductor and Chemical Engineering, Chonbuk National University,
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Recently, the development of genetically modified crops through the
advancement of biotechnology was considered to solve pest and food
problems. However, issues have been raised regarding the impact of GM
crops on biodiversity and environment such as plants and soil. Detection
systems for controlling GM crops are important. Aptamers are ssDNA
or RNA oligonucleotides that bind to a target molecule with high
specificity. We selected the aptamer that specifically binds the
herbicide-resistant protein Phosphinothricin N-acetyltransferase
(PAT), a biomarker of GM crops, using the SELEX (Systematic
Evolution of Ligands of Exponential enrichment) method. PAT protein
was crystallized to confirm binding sites and interactions through
structural analysis. The Bar gene was cloned in pET-21a and expressed
by E.coli BL21 (DE3). The protein was purified by three-step
chromatography: Affinity chromatography, Ion-exchange chromatography
and Gel filtration chromatography. Sitting drop vapor diffusion was used
for crystallization at 291K temperature. Analyzing the structure of
protein-aptamer complex, can improve the specificity of aptamer to the target.
Keywords : Aptamer, Phosphinothricin N-acetyltransferase, protein-aptamer
complex
This research was supported by Basic Science Research Program
through the National Research Foundation of Korea(NRF) funded by
the Ministry of Education(2020R1A6A1A06046235).
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Protecive Effects of Combination of Acanthopanax sieboldianum
MAKINO, Saururus chinensis and Puerariae Radix on Rat with
Non-Alcoholic Fatty Liver Disease
Shang-Jin Kim1, Jong-Ung Youn2, Hyung-Sub Kang1, Jin-Shang Kim1*,
Gi-Beum Kim2*
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The aim of this study is to investigate the preventive effect of
Acanthopanax sieboldianum MAKINO, Saururus chinensis, and
Puerariae Radix mixture water extract on methionin and choline
deficient (MCD)-diet-induced Nonalcoholic fatty liver disease
(NAFLD) in SD-rats. SD-rats lost body weight with the MCD-diet and
the MCD+LC group and MCD+HC groups lost less than the control
group, though showed no statistical significance. Liver weights were
decreased by the MCD diet, but MCD+HC groups were increased
significantly. In the liver function test, all the values were decreased with
the MCD-diet, MCD+PE 100 group and MCD+PE 300 groups were
increased significance. In histological findings of the livers, MCD-diet
induced severe fatty accumulation in the livers, but this fatty change was
reduced in the MCD+LC group and MCD+HC groups was inhibited
respectively. In lipid accumulation factors (such as SREBP-1c, C/EBPα,
PPAR-γ), MCD+LC group and MCD+HC groups showed inhibitory
effect on liver lipogenesis by reducing associated gene expressions
caused by MCD diet. We were able to know that Acanthopanax
sieboldianum MAKINO, Saururus chinensis, and Puerariae Radix
mixture water extract shown hepatoprotective effects via a decrease on
the hepatic lipogenesis factors in the experimental NAFLD Models.
Keywords : Protecive effects, combination, non-alcoholic fatty liver disease
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Chemical Constituents from Streptomyces sp. in Rhizobacteria
Yun-Hyeok Choi, Seong Su Hong, Mi-Gi Lee, Won Sik Jeong, Hyuck jin
Kwon, Ji Eun Lee, Yeon Woo Jung, Hanna Cha, Dong Woo Han, Chun
Whan Choi*
Bio-Center, Gyeonggido Business and Science Accelerator, Suwon 16229,
Republic of Korea

Streptomyces sp. MJM8637, 8088, 11406, 12405 and 13788 isolated
from rhizosphere soil in Gyeonggido. The purification of each fraction
by column chromatography separation and HPLC analysis. Consequently,
several constituents were isolated 22 compounds. (2 compounds form
MJM8637, 8 compounds form MJM8088, 2 compounds form MJM11406,
7 compounds from MJM12405, and 3 compounds from MJM13788) The
identification and structural elucidation of compounds were based on
NMR spectroscopic data analysis and MS data.
Keywords : Streptomyces sp. , Rhizobacteria, isolation
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Effect of 17β-Estradiol on Intraocular Pressure Changes in Rat
with Focal Cerebral Ischemia
Shang-Jin Kim, Jin-Shang Kim*
Department of Veterinary Pharmacology and Toxicology, College of Veterinary
Medicine, Jeonbuk National University, Iksan 54596, Republic of Korea

The purpose of this study was to verify the anti-inflammatory effect of
mixed extracts extracted from 12 species such as Helianthus Annuus,
Perilla Ocymoides Seed, Prunus Armeniaca Kernel, Paeonia Lactiflora,
Cimicifuga Racemosa Root, Gardenia Florida Fruit, etc. Mouse
macrophage was used for mouse macrophage (RAW264.7) and MTT
assay was used to measure cell viability. Inhibition of expression of
inflammatory cytokines using RT-PCR was verified. As a result of
confirming the cytotoxicity according to the concentration of the mixture
through the MTT assay, it was confirmed that the cytotoxicity did not
occur to a maximum concentration of 1,000 μg/ml. RNA was extracted
for each concentration, and the expression levels of COX-2, iNOS, and
TNF-αat the mRNA level were compared by RT-PCR. All experimental
groups were able to confirm that the iNOS expression of the extract was
significantly suppressed by comparative quantification with Actin, a
house keep gene. As a result of performing the quantification of the band,
the inhibition rate of about 32% of the iNOS expression induced by LPS
in the extract of 250 μg/mL was confirmed compared to the control. On
the other hand, there was no difference in the expression levels of COX-2
and TNF-α, which are inflammatory cytokines. Although the extract
does not control the expression of COX-2 and TNF-α, it is thought that
it has anti-inflammatory effect by participating in the inflammatory
reaction by controlling the expression level of iNOS.

Middle cerebral artery occlusion in rodents induces focal cerebral
ischemia. 17β-estradiol is a steroid hormone and enzymatically
synthesized from acetate, cholestrol, progesterone, and testosterone. A
recent investigation reported that 17β-estradiol has neurotropic and
neuroprotective properties. We observed intraocular pressure (IOP)
changes between 17β-estradiol administration group and non-17β
-estradiol administration group in focal cerebral ischemia rat models.
To induce focal cerebral ischemia, a monofilament nylon was inserted
into internal carotid artery through external carotid artery by small
incision until the tip occluded the anterior cerebral artery. After 1 hour,
the filament was removed and reperfusion was confirmed by artery
beating and color. Operation was done on left side of the rat and right
side was kept as control. IOP was measured with ONO-PEN (Mentor,
Norwell, MA) before (normal), during occlusion (30 and 60 mins) and
after reperfusion (6, 24 and 48hours). IOP of right eye increased that of
left eye decreased during the occlusion in both groups. In both groups,
IOP of right eye (control eye) increased during the occlusion and
decreased after reperfusion. After 48 hours reperfusion, it became
normal IOP. IOP of left eye (experimental eye) decreased during
occlusion and slowly increased after reperfusion. After 48 hours
reperfusion, it became normal IOP. However, IOP of a left eye in treated
group at 6 hours reperfusion decreased little and recovered faster than
non-treatment group. 17β-estradiol might be a protection to cellular
stress in the retina in cerebral ischemia.

Keywords : Anti-inflammatory effects , combination , plant extracts

Keywords : 17β-estradiol , intraocular pressure, focal cerebral ischemia
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Dangyuja (Citrus maxima (Burm.) Merr.) is a native fruit of great
economic importance in Jeju island in Korea. To provide experimental
evidence for the antioxidant and anti-inflammation properties on
extraction ethanol concentration of Dangyuja, 2 cultivars, including
30-year-old and 120-year-old were evaluated. 30-year-old Dangyuja
50%, 70% ethanol extracts had the highest polyphenol and flavonoid
content, and the strongest 2,2'-azino-bis (3-ethylbenzothiazoline-6sulfonic acid) (ABTS) radical scavenging activity. To investigate the
anti-inflammatory activity of Dangyuja ethanol extracts, we used BV-2
microglia cells and induced inflammation using lipopolysaccharide
(LPS). Then, we measured levels of inflammatory mediators as nitric
oxide (NO). Among the 6 extracts, 30-year-old Dangyuja 50% ethanol
extracts show the highest anti-inflammatory activity. The results suggest
that 30-year-old Dangyuja 50% ethanol extracts provides significant
health benefits and may be used for developing new functional materials.
Keywords : Citrus maxima (Burm.) Merr., extraction condition, antioxidant
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Cardioprotective Effect of Silymarin on Isoproterenol-Induced
Toxicities

The objective of present study was to investigate the cardioprotective
effect of silymarin against isoproterenol-induced cardiac injury in rats
by studying serum biochemical markers, blood electrolytic parameter,
cardiac antioxidant defense system, lipid profile, and histopathological
changes. The Sprague-Dawley rats were randomly divided into control,
silymarin, isoproterenol and silymarin+isoproterenol treated group.
Silymarin treatment group received silymarin (100 mg/kg/orally) for 14
days. Cardiac injury in rats was induced by isoproterenol administration
th
(100 mg/kg, s.c.) at an interval of 24 h. On 16 day, all rats were sacrificed
by anesthesia and samples were harvested for assessing biochemical and
histopathological parameters. Isoproterenol injected group showed
significant increase in the serum levels of cardiac injury markers
(creatine kinase, lactate dehydrogenase, aspartate transaminase, alanine
transaminase and alanine phosphatase). Isoproterenol treatment
decreased antioxidant defense system in blood and heart, and altered
blood ion and lipid profile accompanied with histopathological changes.
However, pretreatment of silymarin protected the isoproterenol-induced
cardiac toxicities. Whereas, only silymarin treated group no significant
changes were observed. These results suggested that that silymarin could
have a potential cardiac protective effect against isoproterenol-induced
cardiac toxicities through ameliorating antioxidant enzyme activities.
Keywords : Carioprotective effect, silymarin, isoproterenol-induced
toxicities
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Protective Effect of Scutellaria baicalensis, Taraxacum
platycarpum, Ulmus davidiana var. japonica, Cirsium japonicum
var. ussuriense and Alnus japonica on Ethanol-Induced
Hepatotoxicities
*

Shang-Jin Kim, Jin-Shang Kim
Department of Veterinary Pharmacology and Toxicology, College of Veterinary
Medicine, Jeonbuk National University, Iksan 54596, Republic of Korea

The chronic consumption of alcoholic beverage is the major cause of liver
injury and the development of serious liver disease. The mechanism by
which alcohol causes cell injury is still not clear but a major role for ROS
and lipid peroxidation-end products is considered. In traditional
medicines, various herbal preparations are used for treating liver
diseases. The present study is aimed in investigating the hepatoprotective
potential of five natural products (Scutellaria baicalensis, Taraxacum
platycarpum, Ulmus davidiana var. japonica, Cirsium japonicum var.
ussuriense, Alnus japonica) and their combine preparation against
oxdative injury induced by alcohol. Normal mouse hepatocyte cell lines
(TIB-73) were incubated with the natural products (50 µg/ml) and
ethanol (1%) for 24h. After treatments, cell viability was determined
using the MTT assay. Reactive oxygen species (ROS) and lactate
dehydrogenase (LDH) in cultured cells were determined by spectrophotometer.
After treatment of ethanol, cell viability was decreased but generations
of LDH and ROS were increased. Scutellaria baicalensis, Taraxacum
platycarpum, Ulmus davidiana var. japonica, Cirsium japonicum var.
ussuriense, Alnus japonica and there combine preparation of these are
able to reduce damage of the mouse hepatocytes induced by ethanol.
Especially, the combine preparation is most protective effect against
ethanol-induced oxidative damages in hepatocyte. The hepatoprotective
potential shown by the combination treatment is likely to be due to their
general antioxidant capacity.
Keywords : Protective effect, combination, ethanol-induced hepatotoxicities
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on Ethanol-Induced Toxicity
*

Shang-Jin Kim, Hyung-Sub Kang
Department of Veterinary Pharmacology and Toxicology, College of Veterinary
Medicine, Jeonbuk National University, Iksan 54596, Republic of Korea

Alcoholic liver disease is occurred by excessive consumption of alcohol.
It causes inflammation, apoptosis and eventually fibrosis in liver cells.
Yam has the protective effects and have been widely used in the
traditional medicine. However, aerial bulbil of yam (ABY) is less studied
in this context. Therefore, this study aimed to investigate the preventive
effects of ABY in ethanol-induced ALD. To evaluate the effects of ABY
extract in ethanol-induced HepG2 cells, ethanol-treated HepG2 cells
were pretreated with various concentrations (10, 20, and 40 µg/ml) of
ABY extract for 24 h. Cell viability were determined by MTT assay. In
addition, we assessed the expression levels of apoptosis-related, MAPK,
and Sirt 1 proteins by western blot analysis. ABY extract rescued the
ethanol-induced cell death (55.5% cell viability compared with
vehicle-treated cells) in a dose-dependent manner (69.6, 88.0, and 94.0%
cell viability in 10, 20, and 40 µg/ml-treated cells, respectively,
compared to vehicle-treated cells). ABY extract also decreased the
apoptotic proteins (Bax and caspase3), but increased the expression
levels of anti-apoptotic protein, such as Bcl2. In addition, it inhibited the
activation of MAPK proteins (ERK1/2 and p38). For its underlying
mechanisms of the preventive effects of ABY in ethanol-induced liver
toxicity, ABY preserved the Sirt1 protein level, which has the inhibitory
role against various liver diseases. These findings reveal that ABY
extract protects the alcoholic liver diseases using ethanol-induced
HepG2 cells. Furthermore, we suggest that it can be used as a therapeutic
strategy in the treatment of alcoholic liver diseases.
Keywords : Aerial bulbil of yam , hepatoprotective effect, ethanol-induced
toxicity
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Hepatoprotective Role of Taurine in Acetaminophen-Induced
Toxicity
Shang-Jin Kim, Hyung-Sub Kang*
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Veterinary Medicine, Jeonbuk National University, Iksan 54596, Republic
of Korea

Acetaminophen (APAP) overdose causes severe hepatotoxicity that
2+
leads to liver failure in both humans and experimental animals. Mg
deficiency enhances free radical-induced cytotoxicity in several types
of cells. Taurine attenuates apoptosis and necrosis in hepatocytes. Our
objective was to investigate the protective role of taurine in the
APAP-induced hepatotoxicity. Ca2+ and Mg2+ concentrations in cultured
normal mouse hepatocyte (TIB-73 cell line) were determined by
fluorescence microscopy and atomic absorbance spectrophotometry.
The activation levels of extracellular signal-regulated kinases 1/2 (ERK
1/2), the c-Jun-N-terminal kinase (JNK) and the Bax protein were
measured with Western blots. APAP induced the death of TIB-73 cells
by increasing the level of intracellular ROS (50%) and Ca2+ (23%) and
2+
decreasing the level of intracellular free and total Mg (12.5% and 30%,
respectively). Taurine reduced the APAP-induced generation of ROS
and activation of JNK and Bax, and increased total and intracellular Mg2+
via ERK activation. Increased intracellular ROS promoted JNK and Bax
activation, which increased APAP-induced TIB-73 cell death. Taurine
may attenuate APAP-induced cytotoxicity and liver damage by increasing
2+
the levels of intracellular Mg and activating ERK1/2 activation.
Keywords : Acetaminophen , taurine, hepatoprotective role
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Ergogenic Effects of Deer Antler against to Acute Exhaustive
Swimming Exercise

Hepatoprotective Effect of Methyl Jasmonate on
Acetaminophen-Induced Toxicity
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Deer antler, a well-known traditional medicine has been used in many
countries for the tonic and the improvement of many diseases. This study
aimed to investigate the protective effect of antler water extract (AWE)
and alcohol extract (AAE) against oxidative stress induced by acute
exhaustive swimming and to determine its influence on exercise
performance in rats. Total 60 rats were equally divided in to 6 groups
including sedentary control (SC), exercise control (Ex), exercise plus
human equivalent dose of AWE (Ex+AWE1X, 145 mg/kg), exercise plus
high dose of AWE (Ex+AWE4X, 579 mg/kg), exercise plus human
equivalent dose of AAE (Ex+AAE1X, 83 mg/kg) and exercise plus high
dose of AAE (Ex+AAE4X, 330 mg/kg). The extracts were administered
by gavage during 21 days. Immediate after acute exhausted swimming,
all rats were sacrifice by decapitation and samples were collected for
investigation. The swimming times to exhaustion of rats administered
with extracts were apparently longer (5% in AWE1X, 10% in AWE4X,
12% in AAE1X and 15% in AAE4X) than Ex group. The indicators of
fatigue, such as the reduction in glucose level and the elevation in blood
lactate, serum creatinine, urea nitrogen, creatine kinase, lactate
dehydrogenase, alanine aminotransferase, aspartate aminotransferase,
and alkaline phosphatase after exercise were better in treated groups. To
gain insight into the mechanism underlying antler-mediated protection,
the serum levels of antioxidant markers were quantitated. The level of
superoxide dismutase (5%, 10%, 12% and 15%, respectively) and
glutathione (5%, 10%, 12% and 15%, respectively) were all up-regulated
by antler treatment and were accompanied by reductions in the level of
malondialdehyde (5%, 10%, 12% and 15%, respectively). Our results
suggest that antler treatment improves physical performance by
protecting against exercise-induced oxidative stress, enhancing cellular
antioxidant defense activity and high dose alcohol extract is most
effective than other groups.

The phytohormone, methyl jasmonate (MeJA) has been identified as a
vital cell regulator in plants. The hormone is analogous to eicosanoids
and similar to anti-inflammatory prostaglandins in animal. In animals
and in animal cells, it displayed an efficient neuroprotective, anti-inflammatory
and antioxidant action. This study investigated the effect of MeJA on
acetaminophen (APAP)-induced hepatotoxicity in vitro and in vivo.
After treatment with APAP and/or MeJA for 24 hours, cell viability of
TIB-73 cells (normal mouse hepatocyte) was detected by a 3-(4,5Dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium bromide assay. Reactive
oxygen species (ROS) was detected using 2,7-dichlorofluorescin diacetate.
We evaluated the blood levels of ions using Nova Stat Profile® 8 CRT,
serum biochemical parameters using an autoanalyzer Hitachi 7020 and
antioxidant enzymes using ELISA reader. In TIB-73 cell, the pretreatment
of MeJA inhibited the decrease in APAP-induced cell viability and the
increase in reactive oxygen species production in a dose-dependent
manner. In rats, the pretreatment of MeJA during 3 week inhibited the
increase in APAP-induced blood aspartate aminotransferase, alanine
aminotransferase, lactate dehydrogenase and alkaline phosphatase in a
dose-dependent manner. Also, the pretreatment inhibited the decrease
in APAP-induced blood ionized magnesium and potassium. The
pretreatment inhibited the decrease in APAP-induced blood superoxide
dismutase and glutathione and the decrease in the level of malondialdehyde.
In this study, we propose that MeJA could possess the dose-dependent
protective activity against APAP-induced hepatotoxicity due to improved
antioxidant enzyme activity and blood ionic control.
Keywords : Methyl jasmonate, acetaminophen, hepatoprotective effect
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Ergogenic Effects of Korea Red Ginseng Plus Antler Velvet
against to Swimming Exercise

Selection and Characterization of ssDNA Aptamers for Rapid
Quantification of Paramylon Derived from Euglena gracilis
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Korean Red Ginseng (KRG) or Antler Velvet, per se, is a well-known
traditional Korean medicine for physical strength development.
However, the combination effects of KRG plus Antler Velvet during the
exercise remains to be determined. During 6 weeks, distilled water, KRG
(1X equal to human equivalent dose as 3 g/60 kg), Antler water extract
(AWE, 1X equal to human equivalent dose as 2 g/60 kg), KRG plus AWE
(0.5X, 1X and 2X) were administrated by oral gavage to Sprague-Dawley
rats. After 30 min swimming, blood pH, ions, gases compositions,
metabolites, enzymes and antioxidant activities were measured. The
swimming times to exhaustion and forelimb grip forces of rats
administered with KRG, AWE and KRG plus AWE were longer and
stronger than exercise control rats. The ergogenic effects showed the
greatest in KRG plus AWE 1X. The treatment of KRG plus AWE
inhibited the exercise-induced blood acidification, energy abnormality,
ionic abnormality, energy-related enzymatic abnormality and energy-related
metabolic abnormality. Otherwise, the treatment of KRG plus AWE
potentiated the expressions of glucose transporter type 4, the exercise-induced
muscular energy-related enzymatic and antioxidant abnormality. KRG
plus AWE has synergistic anti-fatigue activities and ergogenic effects
mediated through changes in blood ions, gases, energy metabolism and
antioxidant actions. The effects showed the greatest in 1X equal to human
equivalent dose.

As global demand for health supplements originated from natural
sources are increasing, production of functional ingredients from
microalgae is also attracting attention. Paramylon, a conglomerate of β
-1,3-glucans, is one of the metabolites derived from Euglena gracilis
having several health benefits such as immunostimulatory. For the fast
and accurate measurement of the paramylon, we isolated paramylonspecific-aptamers by the systematic evolution of ligands by exponential
enrichment (SELEX). We characterized the selected aptamers and
confirmed the bindings between the paramylon and the aptamers. With
the selected aptamer, the paramylon was successfully quantified and
compared with the standard quantification methods. In conclusion, the
aptamer-based measurement method showed high accuracy and less
time-consuming in comparison with the standard methods.
Keywords : Euglena gracilis, paramylon, aptamer
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The phytohormone methyl jasmonate (MeJA) has been identified as a
vital cell regulator in plants. This substance is analogous to eicosanoids
and similar to that of anti-inflammatory prostaglandins. In animals and
in animal cells, it displayed an efficient neuroprotective, anti-inflammatory
and antioxidant action; while in some tumoral strains, it demonstrates
a potentially highly attractive mechanism of apoptosis induction through
various cellular and molecular mechanisms. In the present study, we
demonstrate that MeJA induce apoptosis in human breast cancer MCF7
cell lines. MCF7 cells were incubated with MeJA (0.5 to 2 mM) for 24h.
After treatments, cell viability was determined using 3-(4,5-dimethylthiazol-2-yl)
-2,5-diphenyltetrazolium bromide (MTT) assay. Nuclear staining with
4’,6-Diamidino-2-phenylindole (DAPI), and mitochondria membrane
potential (MMP) levels with 5,5’,6,6’-tetrachloro-1,10,3,30 tetraethylbenzimidazolyl
carbocyanine iodide (JC-1) were investigated. The levels of B-cell
lymphoma2 (BCL2), BCL2-associated X (Bax), extracellular signal-regulated
kinase1/2 (ERK1/2), p38, caspase3 and c-Jun N-terminal kinase (JNK)
activations were analyzed by Western blots. MeJA reduced the viability
of MCF7 cells in a dose-dependent manner. MeJA induced loss of MMP
but increased caspase3 as activation of mitochondria-mediated apoptosis
pathway. MeJA reduced expression of anti-apoptotic BCL2 and
ERK1/2, otherwise increased expression of pro-apoptotic Bax, p38 and
JNK. This study suggests that MeJA could be potential antiproliferative
agent against human breast cancer by activation of mitochondriamediated apoptosis pathway and modulation of mitogen-activated
protein kinases
Keywords : Methyl Jasmonate, breast cancer, apoptosis
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The Ameliorating Effect of Domestic Walnut (Geumgok) against
Amyloidogenic Cognitive Dysfunction in Aβ-Induced ICR Mice
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This study was conducted to assess the protective effect of walnut
(Geumgok, GG) on amyloid beta1-42 (Aβ)-induced ICR mice. The
extract of walnut ameliorated behavioral and memory deficit by
investigating Y-maze, passive avoidance and Morris water maze tests
on amyloidogenic Aβ-induced mice. GG showed protective effect of
antioxidant system and cholinergic system by regulating malondialdehyde
(MDA) level, superoxide dismutase (SOD) contents, reduced
glutathione (GSH) contents, acetylcholine (ACh) level, acetylcholinesterase
(AChE) activity and protein expression of AChE and choline
acetyltransferase (ChAT). Furthermore, GG suppressed Aβ-induced
abnormality of mitochondrial function by ameliorating the reactive
oxygen species (ROS), mitochondrial membrane potential (MMP) and
ATP contents. Finally, GG regulated the inflammatory activity and
expression of tau protein.
Keywords : Walnut, amyloid beta, behaivior
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Matcha (Camellia sinensis) Attenuates Hyperlipidemia and Fatty
Liver Disease in High-Fat Diet-Fed Mice

Development of Single-Stranded DNA Aptamers for Specific
Parathyroid Hormone
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This study was investigate to evaluate the anti-obese effect of matcha
(Camellia sinensis) on high-fat diet (HFD)-induced C57BL/6 mice. The
extract of matcha (EM) regulated the HFD-induced organ weight
change. EM showed the circulation improvement effect in serum by
regulating the levels of glutamic-oxaloacetic transaminase (GOT),
glutamic-pyruvic transaminase (GPT), lactate dehydrogenase (LDH),
triglyceride (TG), total cholesterol (TCHO), low-density lipoprotein
cholesterol (LDLC), and the ratio of high-density lipoprotein cholesterol
(HDLC). Also, EM protected hepatic antioxidant system by regulating
malondialdehyde (MDA) level, superoxide dismutase (SOD) contents
and reduced glutathione (GSH) contents. EM ameliorated abnormality
of mitochondrial function by controlling the reactive oxygen species
(ROS), mitochondrial membrane potential (MMP) and ATP contents.
Finally, EM ameliorated hepatic inflammatory effect, lipid synthesis and
cholesterol metabolism.
Keywords : Matcha, high-fat diet, obese

B-62
Prebiotic Properties of Cornus Officinalis on Lactobacillus reuteri
and Intestinal Epithelial Cells

To evaluate the prebiotic effect of water extract from Cornus officinalis
(WCO), we measured the growth curves, titratable acidity and
short-chain fatty acids (SCFAs) content in Lactobacillus reuteri (L.
reuteri) strain. As the results of growth curve on L. reuteri, the
WCO-treated strain showed a relatively higher viable count and
titratable acidity compared to fructo-oligosaccharide (FOS)-treated
strain as a positive control after 24 h incubation. And the SCFAs contents
as an useful metabolites for gut health showed the higher contents of
acetate in the WCO-treated strain (1,235.98 ± 62.71 mM) than
FOS-treated strain (763.57 ± 5.38 mM). The cell protective effect of the
WCO was examined using DCF-DA (intracellular reactive oxygen
species (ROS) content) and MTT assay (cell viability on lipopolysaccharide
(LPS)-induced cytotoxicity) in human colon epithelial HT-29 cells and
mouse macrophage RAW264.7 cells. The results showed that the WCO
effectively decreased intracellular ROS contents and increased cell
viability in LPS-treated HT-29 and RAW264.7 cells. In addition, the
WCO effectively suppressed a nitric oxide production in LPS-treated
RAW264.7 cells.

Keywords : Aptamer, SELEX, Parathyroid hormone (PTH)
This work was supported by the National Research Foundation of Korea
(NRF) grant funded by the Korea government (MSIT) (No. 2020R1
A2C1009463).
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Inhibitory Effect of Chrysanthemum indicum Extract on
Intracellular Lipid Accumulation in 3T3-L1 Cell Lines
Involvement of Suppression of PPAR-γ and C/EBP-α
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Parathyroid hormone (PTH), secreted from the parathyroid gland, is a
peptide composed of 84 amino acids and plays a key role in regulating
the blood calcium level. Surgery or genetic variation can cause
abnormalities in PTH secretion, which can cause diseases such as
hypocalcemia, hyperphosphatemia, osteosclerosis, and exostosis. In
order to determine the exact cause in the diagnosis of various diseases
caused by disorders of calcium metabolism, antibodies are mainly used
to measure PTH in the blood from the patient. However, due to the very
short half-life of the parathyroid hormone and the characteristics that
exist in various forms, there is a problem that a false positive reaction
occurs in tests using antibodies. Therefore, there is a need to develop
other methods capable of clearly detecting parathyroid hormone.
Aptamers are oligonucleotides that show high stability in various
environments and ability to bind to a variety of target molecules. In this
study, aptamer specific for PTH was selected through SELEX process
and SPR analysis. Western blot analysis showed that the selected aptamer
specifically binds PTH.
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Obesity is the worldwide health concern due to its involvement with
various disorders, including type-2 diabetes. Medicinal herbs have been
reported to contain diverse bio-active compounds. The objective of this
study was to evaluate the anti-obesity potential of Chrysanthemum
indicum aqueous extract (CAE) by investigating the effect on
adipogenesis of 3T3-L1 preadipocytes. CAE had no effect on cell
viability of preadipocytes up to 2 mg/mL. Oil-red O staining indicated
that treatment with CAE inhibits the accumulation of intracellular lipids
in a dose-dependent manner (p < 0.05). Accordingly, intracellular
triglyceride levels were significantly decreased upon treatment with
CAE (p < 0.05). In addition, treatment of CAE suppressed the protein
expression levels of major adipogenic biomarkers including fatty acid
synthase, CCAAT/enhancer binding protein-α, and peroxisome proliferatoractivated receptor-γ. In conclusion, CAE inhibits the accumulation of
intracellular lipids via down-regulation of adipogenesis-associated
transcription factors. Therefore, CAE may be employed for development
of anti-obesity products in food and pharmaceutical industries.
Keywords : Chrysanthemum indicum, anti-adipogenesis, 3T3-L1
preadipocyte
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Protective Effects of Chrysanthemum indicum Extract on RAW
264.7 Cells against Lipopolysaccharide-Induced Inflammation
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Chrysanthemum indicum has been reported to contain various phenolic
compound possessing functional properties. Inflammation is essential
defensive reactions against foreign pathogens, but excessive
inflammatory reactions can lead to acute and/or chronic diseases.
Therefore, this study was aimed to evaluate the anti-inflammatory
properties of Chrysanthemum indicum aqueous extract (CAE) in
lipopolysaccharide (LPS)-induced RAW 264.7 cells. CAE had no
significant negative effect on cell viability. Treatment of CAE
suppressed the LPS-mediated production of nitric oxide (p < 0.05)
without involvement of cytotoxicity. The expression of inducible nitric
oxide synthase was dose-dependently down-regulated. Additionally,
treatment with CAE inhibited the degradation of inhibitor kappa B-alpha
and the activation of nuclear factor-kappa B in a dose-dependent manner
(p < 0.05). These results demonstrated that CAE exhibits the
anti-inflammatory effects in LPS-stimulated RAW264.7 cells via
suppression of NF-κB dependent pathways. Consequently, CAE might
be expected to be used as ingredients for development of functional foods
or therapeutic agents.
Keywords : Chrysanthemum indicum, anti-inflammation, nuclear
factor-κB

A Oxya chinensis sinuosa Mishchenko Increases Glucose Uptake
by Stimulating GLUT4 Translocation to the Plasma Membrane in
3T3-L1 Adipocytes
Jae Eun Park, Ji Sook Han
Department of Food Science and Nutrition, Pusan National University,
Busan 46241, Republic of Korea

We investigated how Oxya chinensis sinuosa Mishchenko (the edible
grasshopper) contributed to increase glucose uptake in 3T3-L1
adipocytes. Levels of the glucose transporters GLUT-4, as well as
glucose uptake, and key proteins of the insulin pathway, namely
PI3K/AKT and AMPK pathway are analyzed using glucose uptake assay
and western blot analysis. Our results show that Oxya chinensis sinuosa
Mishchenko extract (OEE) significantly increased glucose uptake by
stimulating translocation of glucose transport 4 (GLUT4) to the plasma
membrane in 3T3-L1 adipocytes. High levels of expression of GLUT4
in the plasma membrane resulted from the tyrosyl phosphorylated form
of insulin receptor substrate 1 (p-(Tyr)-IRS-1), phosphatidylinositol-3-kinase
(PI3K) activation, protein kinase B (Akt) phosphorylation and
phosphorylation of adenosine monophosphate (AMP)-activated protein
kinase (AMPK), resulting in increased glucose uptake by the cells. The
increase in glucose uptake due to OEE was significantly inhibited by the
PI3K inhibitor and the AMPK inhibitor in 3T3-L1 adipocytes. These
results suggest that OEE has an anti-diabetic effect by stimulating
GLUT4 translocation to the plasma membrane through activation of the
PI3K/AKT and AMPK pathways in 3T3-L1 adipocytes, thereby
upregulating glucose uptake.
Keywords : Grasshopper, glucose uptake, PI3K/Akt pathway
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Radical Scavenging Activity of Chrysanthemum indicum Extract
and Its Protective Effect on LPS-Stimulated RAW264.7 Cells
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Chrysanthemum indicum is a type of herb used as a medical plant in Korea
and China. It is known to show a therapeutic effect in various human
diseases. The aim of present study was to investigate the antioxidant
capacity of Ch. indicum aqueous extract (CAE). UPLC-ESI-Q/Orbitrap
tandem mass analysis showed that CAE contains 1,3-dicaffeoylquinic
acid, chlorogenic acid, kaempferol-3-O-glucoside, caffeic acid, and
apigenin. The total phenol contents and flavonoid contents of CAE was
17.2 ± 0.26 mg gallic acid equivalents/mg and 8.9 ± 0.07 mg quercetin
equivalents/mg, respectively. CAE exhibited antioxidant properties by
scavenging the DPPH and ABTS radicals and reducing the Fe3+ ions into
Fe2+ ions in a dose-dependent manner (p < 0.05). In addition, the
expression of antioxidant enzymes including superoxide dismutase,
glutathione peroxidase, catalase was improved with treatment of CAE
in lipopolysaccharide-induced macrophages. Also, CAE dose-dependently
increased the heme oxygenase-1 expression (p < 0.05). These results
suggest that Ch. indicum has antioxidant properties and potentially
contributes to improvement of cellular defensive system. Thus, CAE
might be utilized for functional food ingredients promoting the
antioxidant capacity.
Keywords : Chrysanthemum indicum, antioxidant, RAW 264.7 cells

394

B-68

B-69

Biological Compounds of Flaxseed Peptides (Linusorbs)
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Flaxseed (Linum usitatissimum L.) has been associated with numerous
health benefits. The flax plant synthesizes an array of biologically active
cyclic peptides or linusorbs (LOs, a.k.a. cyclolinopeptide) from two
ribosome-derived precursors. [1-9-NαC]-linusorb B3 (LOB3), for
instance, suppresses immunity, induces apoptosis in human epithelial
cancer cell lines, and inhibits T-cell proliferation. The mechanism of
action of LOB3 is unknown. The immunosuppressive activity of LOs
and analogues make them potential value-added natural products of
flaxseed and should lead to further investigation of their biological
activity. Microarray and gene expression analysis indicate that LOs exert
their activity, in part, through induction of apoptosis. Responses to LO
exposure include: 1) induction of heat shock protein (HSP) 70A
production in Caenorhabditus elegans. Exposure of nematode cultures
to LOB3 (0.1 µM and 10.0 µM) induced a 30% increase in the production
of the HSP 70A protein, while a 3.5-fold increase was induced in the
culture treated with 1.0 µM of LOB3; 2) induction of apoptosis in human
lung epithelial cancer lines; and 3) modulation of regulatory genes in
apoptosis in human lung epithelial cancer lines. While dietary LOs may
result in accumulation of small amounts of peptide in body fats (pig and
trout adipose), it is not certain if sufficient quantities of peptides are
absorbed from the diet to exert biological activity. This finding may
indicate the potential of LOs as anti-cancer compounds. These diverse
activities indicate that LOs could induce apoptosis in cancer cells or act
as versatile platforms to deliver a variety of biologically active molecules
for cancer therapy.

Characterization of Bioactive Compound from Broccoli sprout
Extracts for Use as Cosmetic Resources
Kyeong Hwan Kang, Joonho Hwang*
Jeju Love Co., Ltd., Jeju-do 63358, Republic of Korea

Broccoli, as one of the cruciferous vegetables, is known as one of the
top 10 health foods in the world and has physiological abilities such as
antioxidant, anti-inflammatory, and antibacterial properties. In
particular, various products such as isothiocyanate, nitriles and indoles
have been focused as natural-functional substances. In addition, it is
known that broccoli sprouts contain more functional ingredients than
adults. It has also been reported that the myrosinase is activated and the
content of the functional product increases due to a little heat treatment
on the broccoli sprout. Therefore, in this study, functional analysis was
performed by heat-treated-broccoli sprout extract for cosmetic
resources application. Broccoli sprouts were cultured for 5 days by
hydroponics, and the collected sprouts were boiled for 10, 30, and 60
seconds as the heat-treatment. Then, the extracts were obtained by
hot-water extraction, concentrated under reduced pressure, and
freeze-drying. The functional analysis was based on the total phenolic
compound (TP), total flavonoid (TF) content and radical scavenging
ability by Folin-Ciocalteau method (ug GAE/100 g dry mass), aluminum
nitrate method (ug QE/100 g dry mass) and DPPH and ABTS methods
(IC50, ug/mL). As a result of analysis, the TP and TF contents of the
broccoli sprouts extracts with untreated and the heat-treated for 10, 30,
and 60 seconds were 0.67, 0.72, 0.68, and 0.64 ug GAE/100 g dry mass
and 0.59, 0.34, 0.45 and 0.32 ug QE/100 g dry mass, respectively. In
addition, as a result of DPPH and ABTS radical scavenging activity of
the broccoli sprouts extracts with untreated and the heat-treated for 10,
30, and 60 second, IC50 values were 387.75, 467.20, 441.62, and 377.17
ug/mL, 302.93, 392.70, 443.16, and 363.38 ug/mL, respectively. These
results indicate that the effective product of broccoli sprout can be
increased by instantaneous heat treatment. In addition, the desired
product can be increased with the change in the heat treatment time.
Keywords : Broccoli sprout, functional analysis
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Antioxidant and Anti-Inflammatory Activities of Ethanol Extract
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The Physiological Properties of Ethanol Extract from Filipendula
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Cacalia firma Kom is a perennial grass that grows deep in the mountains
and has been widely used as an edible plant in Korea. In this study, we
isolated 70% ethanol extract of Cacalia firma Kom and investigated
antioxidant and anti-inflammatory activities. The ABTS, DPPH, FRAP,
and total polyphenol content were measured to investigate the
antioxidant activity. ABTS and DPPH are a method of measuring free
radical elimination and FRAP is a method of measuring reducing power
(most antioxidants have reductivity). For investigating of anti-inflammatory
activity, we induced inflammation using lipopolysaccharide (LPS) in
RAW 264.7 macrophages. Then, Inflammatory intermediates, nitrogen
oxides (NO), interleukin (IL)-6, and TNF (tumor necrosis factor)-α were
measured. In the case of antioxidant, all four experiments showed
antioxidant activity in a dose-dependent manner. The anti-inflammatory
activity also showed a good effect as the concentration increased. In
conclusion, Cacalia firma Kom has good effect on antioxidants and
anti-inflammation and can be used as a substance of functional foods.

Filipendula glaberrima Nakai is a perennial plant and a unique species
distributed only in Korea. However, there is a lack of research on
Filipendula glaberrima Nakai. In this study, we prepared 70% ethanol
extract of F. glaberrima Nakai (named EFG) and measured the
antioxidant and anti-inflammatory activities. First, we measured
antioxidant activities of EFG. Free radical scavenging activity was
measured using ABTS and DPPH, and polyphenol content was measured
using folin-ciocalteu's reagent. Also, ferric reducing antioxidant power
3+
2+
(FRAP) was measured by the ability to reduce Fe into Fe form.
Second, we investigated the anti-inflammatory activities of EFG. We
induced inflammation using lipopolysaccharide (LPS) and measured
anti-inflammatory mediators such as cytokines (TNF-α and IL-6) and
NO (nitric oxide) in RAW 264.7 macrophages. As a result, EFG showed
antioxidant and anti-inflammatory activities in a dose-dependent
manner. In conclusion, EGF has diverse physiological properties and
may be useful as substances for functional foods.

Keywords : Cacalia firma Kom, antioxidant, anti-inflammation

Keywords : Filipendula glaberrima Nakai, antioxidant and anti-inflammation,
functional foods
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Effects of the Black Garlic and Black Ginseng Mixed Extracts on
Andropause Symptoms
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Male andropause is a condition in which men suffer from complex
symptomatology (loss of physical and mental activities) due to low
androgen level with aging. The objective of the present study was to
evaluate the effect of the mixed extract of black garlic and black ginseng
(BGE) on the symptoms of andropause. In the current study, three
mixtures were prepared, the anti-inflammatory potency was explored
in lipopolysaccharide (LPS)-induced RAW264.7 macrophages, survival
rate and testosterone levels were measured in TM3 Leydig cell lines. The
levels of nitric oxide (NO) and reactive oxygen species (ROS)
significantly decreased with increasing concentrations of the three BGEs
or the ratio of black ginseng in the mixture. The three BGEs could
efficiently protect cytotoxicity induced by hydrogen peroxide. The level
of testosterone in TM3 cells were elevated with increasing concentration
of BGEs. The ratio of black ginseng in the mixture plays an important
role in increasing the amount of testosterone. These results suggest that
three BGEs were able to alleviate andropause menopause symptoms
through anti-inflammatory activity.
Keywords : Andropause, black garlic, testosterone

A Glycosylated-Metabolite β-Gentiobiosylpaeoniflorin of
Paeoniflorin by Leuconostoc citreum Stimulate Glucose Uptake
into Muscle Cell
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The purpose of this study was to understand what phytochemicals, when
administered orally, are converted into active-metabolites by intestinal
microorganisms and what positive effects bioconverted metabolites
could affect on physiological activity. The 193 strain of microorganisms
were isolated from traditional fermented food, kimchi, and each strain
was applied to the bioconversion. Bioconversion in fermented Paeonia
lactiflora root by specific Leuconostoc citreum LN180020 was
confirmed by HPLC. The fermented extract stimulated glucose uptake
into muscle without cytotoxicity; Relative glucose uptake rate into L6
myotubes cells of fermented extracts increased by about 31.1 % and 45.9
% at 3 and 30 μg/ml, respectively, compared to the non-fermentation
extracts. Fermented extract at 3 μg/ml was similar to that of the insulin
100 nM treated group. Furthermore, we identified by HPLC/MS and
NMR spectral data analysis that the dramatically increased metabolite
in the fermentation product was β-gentiobiosylpaeoniflorin which
glycosylated form of paeoniflorin.
Keywords : β-gentiobiosylpaeoniflorin, bioconversion, metabolic syndrome
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Anti-Biofilm and Anti-Inflammatory Activities of Aged Black
Garlic against Propionibacterium acnes

Protective Effects of Cirsium japonicum var. maackii on
Aβ25-35-Induced Cognitive Impairment
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Propionibacterium acnes plays a key role in the development of acne
by promoting inflammation and biofilm formation. Long-term use of
antibiotics has caused the emergence of antibiotic-resistant P. acnes
strains, emphasizing the need for natural alternatives to antibiotics. Aged
black garlic has long been used as a medicinal food in East Asia and
harbors potent antioxidant activity. The aim of this study was to
investigate the anti-biofilm and anti-inflammatory effects of aged black
garlic extracts against P. acnes. The aged extracts were found to have
stronger antibacterial activity than fresh garlic, while extracts aged
longer (day 23 and 25) were the most potent with IC50 values of 0.34
mg/ml for anti-biofilm activity. The aged black garlic extracts also
inhibited lipase and protease activity significantly (p < 0.001). When skin
cells were exposed to heat-killed P. acnes, the aged black garlic extracts
reduced P. acnes-induced inflammatory cytokine and COX-2 expression.
Further anti-inflammatory effects were observed in involving suppression
of the ERK and Akt signaling pathways. These findings shed further light
on the potential application of aged black garlic in preventing the
emergence and severity of acne vulgaris.
Keywords : Anti-biofilm, antioxidant activity, anti-inflammatory

Accumulation of amyloid beta peptide (Aβ) is known as one of the risk
factors of Alzheimer’s disease (AD). This study focused on the protective
effect of ethyl acetate (EtOAc) fraction from Cirsium japonicum var.
maackii (CJM) on Aβ25-35-induced cognitive impairment in mice. In this
study, the CJM was administered with a dose of 50 or 100 mg/kg/day
for 2 weeks, and behavioral experiments carried out to assess cognitive
abilities. In the behavioral experiments, CJM-administered mice
enhanced new route consciousness and novel object recognition,
compared with Aβ25-35-induced control group. In the Morris water maze
test, CJM-administered groups showed less time to reach to the hidden
platform, compared with the control group. In addition, administration
of CJM dose-dependently inhibited NO production and lipid peroxidation
in the brain, liver, and kidney, compared with the Aβ25-35-injected control
group. In particular, CJM 100 mg/kg/day showed the stronger protective
effect from cognitive impairment than CJM 50 mg/kg/day. Therefore,
this study indicated that the EtOAc fraction of CJM improved cognitive
function by attenuation of oxidative stress in Aβ25-35-induced cognitive
impairment mice, would be utilized as therapeutic agents for the
prevention and treatment of AD.
Keywords : Alzheimer’s disease, Cirsium japonicum var. maackii,
oxidative stress
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Protective Effect of Populus Tomentiglandulosa from Oxidative
Stress and Amyloid Beta25-35-Induced Neuronal Damage
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Alzheimer's disease (AD), the most common neurodegenerative
disease, is caused by excessive production of amyloid beta (Aβ).
Accumulation of Aβ result in oxidative stress, inflammation, and
apoptosis in neuronal cells. In the present study, we investigated
antioxidant activity and neuro-protective effect of ethanol (EtOH)
extract and four fractions such as butanol, ethyl acetate (EtOAc),
chloroform, and hexane of Populus tomentiglandulosa (PT). The EtOH
extract and four fractions of PT showed 1,1-diphenyl-2-picrylhydrazyl
(DPPH), hydroxyl radical, superoxide anion (O2 ) radical scavenging
activities. In particularly, the EtOAc fraction of PT showed higher DPPH
and O2 radical scavenging activities than the other extract/fractions.
Moreover, we investigated neuro-protective effect of PT against
neuronal damage, the EtOAc fraction showed the highest cell viability
among the other extract/fractions in Aβ25-35 - induced SH-SY5Y cells.
In addition, it decreased reactive oxygen species production significantly.
Furthermore, the expressions of inflammation and apoptosis-related
proteins were observed. Treatment with EtOAc fraction of PT
downregulated the expressions of inducible nitric oxide synthase and
cyclooxygenase-2, and upregulated the expression ratio of Bcl-2/Bax.
Taken together, our findings indicated that EtOAc fraction of PT has high
antioxidative activity and neuro-protective effect against Aβ25-35.
Keywords : Populus tomentiglandulosa, antioxidation, neuroprotection
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Carthamus tinctorius L. Seed and Taraxacum coreanum as
Combination Therapy in Aβ25-35-Induced Oxidative Stress

Herbal mixture has attracted great attention for the synergistic protective
effect of cognitive dysfunction in Alzheimerls disease (AD) therapy.
Carthamus tinctorius L. seed and Taraxacum coreanum are natural
materials, with protective effects from oxidative stress and cognitive
dysfunction. We aimed to explore the synergistic neuroprotective effects
of CT (combined C. tinctorius L. seed with T. coreanum) in Aβ
25-35-infused AD mouse model. Mice were administered with CT at 50,
100, and 200 mg/kg/day for 14 days. The lipid peroxidation was
significantly induced by Aβ25-35, whereas it was recovered by CT
administration. In western blot analysis, Aβ25-35 markedly induced
neurotoxicity, however, the expressions of Aβ-related factors such as
amyloid precursor protein and β-secretase were decreased in
CT-administered groups. The Aβ25-35 injection upregulated the
inducible nitric oxide synthase and cyclooxygenase-2, but CT
administration downregulated their expressions. The same result was
represented in the Bax/Bcl-2 expressions. Also, the levels of the
phosphorylate CREB and BDNF were increased in the CT-administered
groups, while the control group inhibited the protein levels. The results
indicated the neuroprotective effect of CT in Aβ25-35-induced AD mice.
In summary, we suggested that the CT showed inhibitory effect on Aβ
-related factors, inflammatory, and apoptotic factor in Aβ25-35-induced
in vivo model.
Keywords : Carthamus tinctorius L. seed, Taraxacum coreanum,
amyloid beta
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Antibacterial and Antitumor Activity of Micromonospora sp. M2
Isolated from Monochoria korsakowii

Polysaccharide of Molokhia (Corchorus olitorius L.) Leaf
Ameliorates High-Fat Diet-Induced Obesity and Gut Dysbiosis
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Actinobacteria are one of the important pharmaceutical resources and
well known for producing different types of bioactive substances.
Especially the genus Micromonospora belonging to the class
Actinomycetes are widely distributed in various environments: soils, sea
sands, near-shore sediment, marine sponge, root nodules and leaves of
a medicinal plants and well known for producing bioactive substances.
Nevertheless previous reports for bioactive substances produced by
endophytic Micromonospora sp. are a few. In this study, to obtain
bioactive substances produced by endophytic Micromonospora, we
have collected lake side plant(Monochoria korsakowii) and then isolated
bacterial strains using bacterial culture mediums (R2A, TSA and Marine
agar). Total 74 bacterial strains in the 25 genera, were isolated from the
stem, root, root-hair of M. korsakowii and 42 strains of them, are
actinomycetes (The genus Micromonospora, Nocardia, Streptococcus,
Rhodococcus). Interestingly, 33 of 49 strains were isolated from the
root-hair, were included to the genus Micromonospora while none of
shoot and root part. Also they made distinct 8 clade within the genus
Micromonospora based on 16S rRNA gene sequence. To find
antibacterial and antitumor compounds, isolated 42 actinomycetes
strains were cultivated 2 weeks using R2A broth and then individual
culture broth was tested for antibacterial activity against 4 bacterial
strains (human pathogen) by drop test. Finally, we have obtained
Micromonospora wenchangensis M2 strain that showed antibacterial
activity against specific gram positive bacteria (Staphylococcus and
Bacillus) and antitumor activity(LNcap etc). Also butanol extraction of
M2 cultivated broth induce apoptosis in LNcaP cell line. This results was
similar to previous reports of antibacterial and antitumor compounds
(Tetrocarcin Q, etc) that produced by the marine originated
Micromonospora. At present, isolation of compounds, elucidation of
structure, mechanism of apoptosis are undergoing.
Keywords : Micromonospora, antitumor

This study investigates the effect of molokhia leaf crude polysaccharides
(MCPs) on anti-obesity and gut health. To examine the effect of MCPs,
lipid accumulation in 3T3-L1 adipocytes and body and adipose tissue
weight, gut permeability, protein expression levels, histological
changes, and gut microbiota composition in HFD-induced mice were
confirmed. MCP treatment dose-dependently inhibited lipid accumulation
in 3T3-L1 adipocytes. Mice treated with 4 mg/kg MCP had 8.4, 17.5,
13.3, and 21.5% significantly lower body weights, white adipose tissue
weights, gut permeability, and endotoxin levels than did the HFD group.
In addition, the MCP4 group significantly decreased the expression of
lipid synthesis-related proteins and increased the expression of tight
junction protein than the HFD group. It also affected the gut microbiota;
the MCP4 group showed a significant decrease in the Firmicutes to
Bacteroidetes ratios compared to the HFD group. These results
demonstrated that MCPs attenuate diet-induced obesity and gut
dysbiosis and consumption of MCPs could be beneficial for anti-obesity
and gut health.
Keywords : Molokhia leaf, obesity, gut microbiota
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Purple sweet potato (Ipomoea batatas) has long been known to be
effective for antioxidant, vision protection, liver protection, constipation
improvement, vascular disease prevention, and skincare. However,
reports on obesity effects of Purple Sweet potato are very scarce.
Therefore, we conducted an experiment to determine whether Complex
material containing Purple sweet potato is effective in obesity. Complex
material containing Purple sweet potato significantly suppressed
adipocyte differentiation, lipid accumulation, and triggered lipolysis
activity on 3T3-L1 preadipocytes in a dose-dependent manner, without
cytotoxicity. Their anti-obesity effect was modulated by the C/EBPα and
SREBP1, FAS, ACC gene, and protein expressions. As a result, we
suggest that complex material containing Purple sweet potato has
potential as a functional element in the development of functional foods,
nutrients for overweight, and obesity.
Keywords : Complex material containing purple, anti-obesity, 3T3-L1
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Screening for Bacillus sp.-Derived Compounds with Nematicidal
Activity against Pine Trees’ Nematode

Fluorescence Complexation Assay of Homocysteine and
Cucurbit[7]uril with SBD-F Using HPLC
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Pine wilt disease (PWD) caused by the Pine Wood Nematode,
Bursaphelenchus xylophilus, has been a major epidemic to forest trees
since the 1990’s. This disease involves interactions between the
pathogenic nematode B. xylophilus, the beetle vector Monochamus sp.,
and host pine trees. Until now, PWD control/prevention has relied
heavily on the use of commercial synthetic nematicides, including
carbamate, organophosphate, and organohalide formulations. However,
the use of commercial nematicides (commonly used as pesticides) is
toxic to plants and mammals, and causes environmental problems such
as groundwater contamination and high residual accumulation.
Moreover, these commercial nematicides are expensive. Therefore,
there is a need for cheaper and environmentally-friendly nematicides
substitutes to replace the commercial ones. Currently, several studies on
microorganism-derived active compounds with nematicide activity
against B. xylophilus are being developed. In the present study, Bacillus
sp. culture medium was purified and chemically screened. Further, the
purified fraction’ potential to control pine wilt disease was investigated.

We performed the complexation assay homocysteine and cucurbit[7]uril
(CB[7]) using reverse phase C18 column. After preincubating
homocysteine (Hcy) and cysteine (Cys) with cucurbit[7]uril (CB[7]),
respectively, 7-Fluorobenzofurazan-4-sulfonic acid ammonium salt
(SBD-F) was added to detect Hcy and Cys. SBD-F reacts with sulfhydryl
groups to produce highly fluorescent compounds. We can detect the
fluorescence decrease only preincubating Hcy and CB[7] sample. In our
assay system, fluorescence intensity was measured even at a concentration
of 1 nmol or less. As the concentration of CB[7] increased, the
fluorescence intensity of Hcy decreased up to 50%. This result can be
inferred that free Hcy formed Hcy-CB[7] complex. Previously, we
reported three ways to confirm the Hcy-CB[7] complexation by the
assays for chemically, enzymatically and immunologically. Our results
show that ethanethiol group (-CH2CH2SH) of Hcy was blocked by the
cavity of CB[7]. The different binding ability of Hcy and Cys to CB[7]
can provide a sensitive and useful method for determining Hcy
concentration in plasma or serum.
Keywords : Homocysteine, 7-Fluorobenzofurazan-4-sulfonic acid
ammonium salt, cucurbit[7]uril

Keywords : Pine wilt disease, Bursaphelenchus xylophilus, nematicidal
activity
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Gelidium amansii, the most abundant type in red algae, is mainly
composed of agar and cellulose. In food industry, the G. amansii is used
for agar production, and the remnant, which is mainly containing
cellulose is discarded. In this study, cellulose was extracted from G.
amansii of MFC as a form of microfibrillated cellulose (MFC), and the
potential as a cosmetic material was examined. Using pretreated G.
amansii by microwave oven at 180℃ for 10 min, which contained 40.1%
glucan without galactan, main source of agar, MFC was prepared by
fibrillation for 160 min using a household blender. The structural
morphologies and surface properties of MFC were investigated through
various analysis such as water retention degree, FTIR analysis,
sedimentation test, SEM image, and CtCBD3 binding ability. In
addition, G. amansii MFC inhibited cyclooxygenase-2 expression by
50% or more which was induced by UV exposure. The results of these
studies showed the possibility of utilization of nanocellulose derived
from marine biomass as a functional material.
Keywords : Microfibrillated cellulose, red algae, anti-inflammation
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Characterizations of Biosynthetic Core Genes for
1-Deoxynojirimycin in Bacillus atrophaeus MBLB1156 Isolated
from Fermented Food
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1-Deoxynojirimycin (1-DNJ), a poly-hydroxylated piperidine alkaloid,
has been widely used in anti-diabetic, anti-inflammatory, and
anti-obesity applications. These alkaloids can be considered as
analogues of glucose in which the ring oxygen has been replaced by
nitrogen. 1-DNJ is mainly found in plants, however, low amounts are
found in some microorganisms. Microbial 1-DNJ is biosynthesized by
gabT1, yktc1, and gutB1 genes, which encode a putative transaminase
(GabT1), phosphatase (Yktc1), and oxidoreductase (GutB1),
respectively, In this study, we have showed the 1-DNJ production by
Bacillus atrophaeus MBLB1156 isolated from fermented food and
expressed each of the 1-DNJ biosynthetic genes (gabT1-yktc1-gutB1)
for functional characterization of all three enzymes. The recombinant
GabT1 was functionally characterized as PLP-dependent aminotransferase,
using L-glutamate as amino donor and fructose-6-phosphate as amino
acceptor. Further, recombinant Yktc1 displays that catalyzing
zinc-dependent phosphatase reaction. Finally, recombinant GutB1
appeared to catalyze the oxidation of 2-amino-2-deoxy-D-mannitol
(ADM) with NAD+. These in vitro enzyme characterizations suggest that
gabT1-yktc1-gutB1 is the genetic cluster essential to 1-DNJ biosynthesis
in B. atrophaeus MBLB1156.

Hyeon Jin Yeo, Hye Jee Kang*, Young Hoon Jung*
School of Food Science and Biotechnology, Kyungpook National University,
Daegu 41566, Republic of Korea

Cellulose nanocrystals (CNCs), basic structures of natural cellulose, are
biodegradable, have high crystallinity, have good mechanical
properties, and low density, and are used in various fields such as food
packaging, cosmetics, and drug delivery. The CNCs surface properties
have considerably affects the application area, and thus, many studies
have been conducted to measure CNCs properties using different
analytical methods such as SEM, TEM, water retention, FTIR and so on,
which is mostly microscale analysis of CNC. In this study, we focused
on nanoscale analysis by using cellulose binding protein, that
specifically binds to the crystalline region of cellulose, which have never
been tried to measure the surface properties of nanosized cellulose
crystals. The size and shape of the CNC were analyzed through TEM
images, and the properties of materials in each manufacturing process
were studied through TLC, FTIR, and XRD analysis. After optional
binding conditions for CtCBD3 were established, the changes in
crystalline surface exposure during manufacturing process were
investigated. It was confirmed that the crystalline region increased
during extraction of CNC from cellulose.
Keywords : Cellulose nanocrystal, carbohydrate binding module,
nanocellulose
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Antioxidant Activities of 4,4′-Diaponeurosporene Extracted from
Lactobacillus plantarum subsp. plantarum KCCP11226 as
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Carotenoids are representative antioxidants of the terpene family and are
widely distributed in nature including in microorganisms. Some lactic
acid bacteria that carry the C30 carotenoid biosynthesis genes (crtN and
crtM) can produce carotenoids. Although many types of carotenoids
have been reported to date, the antioxidant activity of C30 carotenoids
derived from lactic acid bacteria has not been reported. In this study, we
investigated the antioxidant activity of lactic acid bacteria-derived C30
carotenoids using Lactobacillus plantarum subsp. plantarum KCCP11226
strain, which produces C30 carotenoids isolated from kimchi. 4,4′
-Diaponeurosporene extracted from KCCP11226 showed significantly
higher DPPH radical scavenging ability (91.9%) than BHT, a synthetic
antioxidant of the same concentration. In addition, the 4,4′-diaponeurosporene
was measured to be 7.9 (µM Trolox equivalent) by a Trolox equivalent
+
antioxidant capacity (TEAC) assay performed to confirm ABTS radical
scavenging ability. Moreover, FRAP assay showed that at the same
concentration, the electron donating ability of 4,4′-diaponeurosporene
was 8-fold higher than that of BHT. As considering that L. plantarum
is widely used in existing industries, carotenoid production of L.
plantarum subsp. plantarum KCCP11226 can be applied to the
development of safe and more functional natural products.

Modulation of T Cell Response by Enzyme-Treated Zizania
latifolia Extract and Tricin
1,2

3

4

Tricin (4′,5,7‐trihydroxy‐3′,5′‐dimethoxyflavone), a flavone present in
rice bran, is confirmed as the major efficacious compound present in the
enzyme‐treated Zizania latifolia extract (ETZL), which inhibitory
against IgE‐mediated allergic in RBL-2H3 cells. However, the effects
of Z. latifolia and tricin on immunomodulatory responses remains
unknown. Therefore, we aimed to determine the modulation of ETZL
and tricin on chemokines release in PMA/cAMP‐activated T cell line
(EL-4) cells. The production of interleukin‐2 (IL-2), interleukin‐4 (IL-4)
and interferon-gamma (IFN-γ) in PMA/cAMP‐activated T cells were
significantly modulated by exposure to tricin or ETZL. In T cells, the
production of mitogen-induced IL-2 and cell cycle progression were
dose-responsively inhibited by ETZL and tricin, primarily through
cell-cycle arrest in S phase. ETZL and tricin significantly decreased the
ratio of IL-4 to IFN-γ in T cells. Thus, Z. latifolia produced additive
effects on the regulation of the Th1/Th2 balance and show promise for
the development of immunomodulatory foods.
Keywords : Tricin, Zizania latifolia, immunomodulatory effect
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Magnolia kobus flower is known to exert various biological effects, such
as headaches, toothaches, and nasal congestion. In this study, we
investigated the antimicrobial and anti-inflammatory activity of M.
kobus essential oil. Its antimicrobial activity was tested against
Staphylococcus aureus, Escherichia coli, and Pseudomonas aeruginosa.
Its anti-inflammatory activity was evaluated by measuring its inhibition
ratio on the production of nitric oxide (NO) and PGE2 in LPS-induced
RAW264.7 cells. Its composition was analyzed by GC-MS. The results
showed that M. kobus essential oil exhibited excellent antibacterial
activity against S. aureus, with a clear zone of 18 mm and an MIC value
of 0.25 mg/ml. Its clear zones against P. aeruginosa and E. coli were 14
mm and 17 mm, respectively, while its MIC values were 1 mg/ml and
0.5 mg/ml, respectively. The essential oil exhibited no cytotoxicity to
the RAW264.7 cells at a concentration of 500 μg/ml while showing NO
(37.7%) and PGE2 inhibition (24.0%). Its three main fragrance
ingredients identified were 3-carene (77.1%), β-elemene (6.9%), and
caryphyllene (2.9%). Our results suggest that M. kobus essential oil has
potential as a cosmetic functional material with antimicrobial and
anti-inflammatory effects.

This study was undertaken to investigate the hepatoprotective effect of
Dendropanax morbifera leaf extract on carbon tetrachloride (CCl4)-induced
oxidative stress in HepG2 cells. Treatment with D. morbifera extract
increased the cell viability of CCl4-treated HepG2 cells without inducing
cytotoxicity. The secretions of alanine transaminase (ALT) and aspartate
transaminase (AST) by CCl4-treated cells were increased than those of
control cells. Moreover, the level of γ-glutamyl transpeptidase (GGT)
was 5.4 times higher, while that of glutathione was 44.0% lower in
CCl4-treated HepG2 cells than those of control cells. However, treatment
with D. morbifera extract resulted in a dose-dependence inhibit the
releases of ALT, AST, and GGT, and an increase in the secretion of
glutathione. Moreover, the malondialdehyde (MDA) content in
CCl4-treated HepG2 cells was effectively reduced after treatment with
D. morbifera extract. Furthermore, 2’,7’-dichlorofluorescin diacetate
(DCFDA) staining showed that overproduction of reactive oxygen
species (ROS) induced by CCl4 treatment was effectively inhibited by
treatment with D. morbifera extract. Taken together, our results suggest
that D. morbifera leaf extract has considerable potential as a functional
food material for liver protection. This study was undertaken to
investigate the hepatoprotective effect of D. morbifera leaf extract on
carbon tetrachloride (CCl4)-induced oxidative stress in HepG2 cells.
Treatment with D. morbifera extract increased the cell viability of
CCl4-treated HepG2 cells without inducing cytotoxicity. The secretions
of alanine transaminase (ALT) and aspartate transaminase (AST) by
CCl4-treated cells were increased than those of control cells. Moreover,
the level of γ-glutamyl transpeptidase (GGT) was 5.4 times higher, while
that of glutathione was 44.0% lower in CCl4-treated HepG2 cells than
those of control cells. However, treatment with D. morbifera extract
resulted in a dose-dependence inhibit the releases of ALT, AST, and GGT,
and an increase in the secretion of glutathione. Moreover, the malondialdehyde
(MDA) content in CCl4-treated HepG2 cells was effectively reduced after
treatment with D. morbifera extract. Furthermore, 2’,7’-dichlorofluorescin
diacetate (DCFDA) staining showed that overproduction of reactive
oxygen species (ROS) induced by CCl4 treatment was effectively inhibited
by treatment with D. morbifera extract. Taken together, our results
suggest that D. morbifera leaf extract has considerable potential as a
functional food material for liver protection.

Keywords : Magnolia kobus flower, anti-bacterial effect, anti-inflammatory
effect
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Cytotoxic Activity of Aplykurodin A Isolated from Aplysia
kurodai against AXIN1-Mutated Hepatocellular Carcinoma Cells
by Promoting Oncogenic β-Catenin Degradation

Data of a comparative Study on the Changes of Hawthorn Fruit
Flavor before and after Fermentation by Commercial Yeast into
Hawthorn Wine
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Dysregulation of the Wnt/β-catenin signaling pathway is involved in the
development of human hepatocellular carcinoma and has thus emerged
as a therapeutic target for this malignant tumor. In this study, we
employed sensitive cell-based assays to identify aplykurodin A isolated
from Aplysia kurodai as an antagonist of Wnt/β-catenin signaling.
Aplykurodin A inhibited β-catenin responsive transcription, which was
stimulated by a Wnt3a-conditioned medium or a glycogen synthase
kinase 3β inhibitor by accelerating intracellular β-catenin degradation.
Aplykurodin A downregulated the level of oncogenic β-catenin and
decreased the expression of β-catenin-dependent gene, leading to
inhibition of human hepatoma Hep3B and SNU475 cell proliferation.
Moreover, apoptosis and autophagy were elicited by aplykurodin A, as
indicated by an increase the number of Annexin V-FITC-stained cells
and the formation of microtubule-associated protein 1 light chain 3
puncta, respectively, in Hep3B and SNU475 cells. Our findings suggest
that aplykurodin A provides a novel therapeutic strategy for human
hepatocellular carcinoma via stimulation of oncogenic β-catenin
degradation.

Different yeast ferments Hawthorn fruit (HF) have been reported to
produce different flavor compounds. The current study examined the
influence of nine commercial yeasts including strains Lalvin RC212,
D254, RA17, CY3079, QA23, RHST, GRE, EC1118 and D21 on
production of hawthorn wine using a single batch of hawthorn berries.
All strains grew well, as illustrated by their growth curves. A wide variety
of components were determined by solid-phase microextraction
followed by GC-MS analysis, which identified extensive variation in
concentrations of compounds affecting the aroma of the products. There
is a small amount of aromatics, aldehydes, ketone, terpenes, sulfurs and
Furans. HF and fermented wine were analyzed in the GC-MS, as the
volatile flavor substances were metabolized by Lalvin yeast. The
volatiles produced by each yeast vary greatly variation after fermentation.
Through the analysis of the product, the quality and flavor of hawthorn
wine can be improved.
Keywords : Hawthorn wine, Lalvin yeast strains, solid-phase microextraction
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-catenin signaling
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This study aims to evaluate the deodorization effects of Cleaning Time
Powder (CTP) and Cleaning Time Tablet (CTT) recipe samples swallowable oral care powders made from natural extracts containing
no chemical ingredients. These powders contain nine natural substances
from green tea, mint, lemon, quince, enzyme salt, xylitol, propolis,
balloon flower root and mogroside having antibacterial and anti-inflammatory
effects. Both CTP and CTT were found to reduce the amount of four
odor-producing substances (i.e. ammonia, formaldehyde, methylmercaptan,
and trimethylamine) by 50% on average. Especially, CTP and CTT were
most effective in deodorizing trimethylamine by 88.1% and 84.6%. The
deodorizing effect was maintained even after 60 min. Thus, this study
showed that CTP and CTT may be possible replacements for existing
chemical oral hygiene products.
Keywords : Deodorization, oral care powder, volatile compounds

Engineering of Corynebacterium glutamicum for Enhanced
Bioconversion of Fructose to Tagatose
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Tagatose is a ketohexose monosaccharide that is present in small
amounts in natural fruits. It is a representative rare sugar that has 1/3 of
the calories of sugar and has a low GI (Glycemicindex), which is 5% of
sugar, but has a similar physical properties and sweetness of sugar and
use as a prebiotic. As a method of tagatose production, there is chemical
and enzymatic isomerization using D-galactose as a main raw material.
However, galactose not easy to use because price volatility is large due
to unstable raw milk supply and demand. On the other hand, fructose
obtained by using glucose can be used as an alternative with a stable price.
In this study, we developed Corynebacterium glutamicum -based whole
cell biocatalyst platform for the bioconversion of fructose to tagatose
in one-step enzyme reaction. For the expression of enzyme, we optimized
the expression systems including plasmid copy number and promoter
strength, and with the optimized system, the bioconversion yield was
incredibly increased.
Keywords : Corynebacterium glutamicum, tagatose, whole cell biocatalyst
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The Antimelanogenic Effect of Inularin a Isolated from Flowers of
Inula britannica on B16F10 Melanoma Cells and Zebrafish Embryos
DaeKil Jang1,2, Han-Seung Shin1*, Seung-Hyun Jung3, Ji Hye Jeong3, Hee
Min Yoo4, Ik Soo Lee5
1
Department of Food Science and Biotechnology, Dongguk University,
Seoul 10326, Republic of Korea, 2StarlingForce Co., Ltd., Seoul 08511,
Republic of Korea, 3Deparment of Applied Marine Bioresource Science,
National Marine Biodiversity Institute of Korea, Seocheon, Chungnam
33662, Republic of Korea, 4Center for Bioanalysis, Korea Research Institute
of Standards and Science, Daejeon 34113, Republic of Korea, 5Herbal
Medicine Research Division, Korea Institute of Oriental Medicine, Daejeon
34054, Republic of Korea

Melanin is responsible for skin, hair, and eye color and plays a critical
role in protecting the skin against ultraviolet radiation. However,
excessive melanin synthesis and accumulation are associated with
hyperpigmentation disorders including melasma and senile lentigo.
Regulation of melanin production is therapeutically important when
treating pigmentation-related disorders. Inula britannica Linnaeus is
well known in China, as its flowers are used in traditional Chinese
medicine to treat digestive disorders, bronchitis, and inflammation. In
the search for novel, natural melanogenesis inhibitors, a new
sesquiterpene, inularin A, was isolated from the flowers of I. britannica,
and the structure was determined using spectroscopic methods. The
antimelanogenic effects of inularin A on B16F10 melanoma cells and
zebrafish embryos were evaluated. Inularin A dose-dependently reduced
melanocyte-stimulating hormone-induced melanin production and
L-DOPA oxidation in B16F10 cells. In the zebrafish assay, inularin A
at 100 μM reduced pigmentation by approximately 44%, compared with
the untreated control group. Our results suggest that I. britannica flowers
and inularin A are promising therapeutics for melanogenesis-related
diseases.

Inhibitory Effect of Antidepressant Metergoline on Kv1.4 Channel
Junho Lee
Department of Biotechnology, Chonnam National University, Gwangju
61186, Republic of Korea

Voltage-gated potassium channels (VGKCs) are transmembrane ion
channels specific for potassium. Currently there are nine kinds of
VGKCs. Kv1.4 is one of shaker-related potassium channels. It is a
representative alpha subunit of potassium channels that can inactivate
A type-currents, leading to N pattern inactivation. Inactivation of Kv
channels plays an important role in shaping electrical signaling
properties of neuronal and muscular cells. The shape of N pattern
inactivation can be modified by removing the N-terminal (NT) domain
which results in non-inactivated currents and C pattern inactivation. Our
results revealed that treatment with metergoline inhibited NT deleted
Kv1.4 mutant channel activity in a concentration-dependent manner
which was reversible. Interestingly, metergoline treatment induced little
effects on the outward peak current in the deleted Kv1.4 mutant channel.
This result further shows that metergoline might interact with Lys532
residue and then accelerate C pattern inactivation of Kv1.4 channels with
channel type specificity. Taken together, these results demonstrate the
molecular basis involved in the effect of metergoline, an ergot alkaloid,
on human Kv1.4 channel, providing a novel interaction ligand.
Keywords : Potassium channels, antidepressant, ergot alkaloid
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Anti-Angiogenic Effect of Venom Extract of Vespa velutina
nigrithorax via Inhibition of Phosphorylation of FAK and ERK
*

Vespa velutina nigrithorax (the yellow-legged or Asian hornet) that
attacks honey bees and humans, inhabits to all over Asia, from
north-eastern India throughout southern and central China as far as
Taiwan and as far south as Indonesia. Many studies described biological
activities of Bee venom (BV) extracted from honey bees have reported
that possess an anti-inflammation, anti-cancer, anti-fibrosis and
anti-arthrosclerosis. However, little was known about the biological
activity of Vespa velutina nigrithorax venom (VNV). In this study, the
antiangiogenic activity of VNV was examined in murine SVEC4-10
endothelial cells. VNV revealed anti-angiogenic activity including
inhibition of cell migration, cell invasion and tube formation of
SVEC4-10 cells, without being cytotoxic. Also, the protein expression
levels of phosphorylated FAK and ERK were significantly suppressed
by treatment with VNV in SVEC4-10 cells. Also, HPLC analysis
identified the presence of component phospholipase A1B, or
phospholipase A2, melittin and histamine in VBV or BV each. These
results suggest that VBV has potential as a novel anti-angiogenic agent.
Keywords : Angiogenesis, bee venom, Vespa velutina nigrithorax
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Genomic and Spectroscopic Signature-Based Discovery of
Piperazic Acid-Bearing Natural Products from an Actinomycete
DNA Library
1

Daniel Shin , Woong Sub Byun , Seong-Hwan Kim , Donghee Woo ,
Jin-Soo Park2, Hak Cheol Kwon2, Sang Kook Lee1, Dong-Chan Oh1*
1
Natural Product Research Institute, College of Pharmacy, Seoul National
2
University, Seoul 08826, Republic of Korea, Korea Institute of Science and
Technology Gangneung, Institute of Natural Products, Gangneung-si
25451, Republic of Korea

Since the monamycins were first discovered from Streptomyces
jamicensis in 1959, biologically important piperazic acid-containing
natural products have been isolated from various sources in nature.
Starting from the recently reported genetic information of two key
piperaizc acid biosynthesis enzymes, l-ornithine N-hydroxylase and
N-N bond formation enzyme, we designed sets of oligonucleotides
targeting the genes of these enzymes, separately. The designed primers
were applied to the DNA library of 2,020 actinomycetes strains that we
built, and scores of strains were identified to possess piperazic acid
biosynthetic gene signature. Identified strains were cultivated with the
isotope-labeled piperazic acid precursor, ornithine, and the
spectroscopic signature of a piperazic acid motif was directly observed
in their extracts. By these combined signature-based methods, numbers
of piperazic acid-containing natural products, including the novel cyclic
peptides which displayed significant antitumor activity, were newly
discovered. This result demonstrates the efficiency of combining
genomic and spectroscopic signature-based discovery through an
actinomycete DNA library could be a new tool to discover bioactive
natural products with an important pharmacophore.
Keywords : Piperazic acid, Genome mining, DNA library
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