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Bioactive Natural Products as Lead Compounds from

Natural Resources

[ p % (Jih-Jung Chen)

Department of Pharmacy, School of Pharmaceutical Sciences, National Yang Ming Chiao Tung University,
112304, Taipei, Taiwan.

E-mail: jjungchen@nycu.edu.tw

Natural products, especially bioactive molecules as drug lead compounds, have
attracted comprehensive attention in drug discovery and development and in health promotion.
Several drugs currently used as therapeutic agents have been derived and developed from
natural sources.

In the past studies, our laboratory has isolated more than 1,200 natural compounds from
dozens of research materials such as Formosan plants, fungi, Chinese herbal medicines, etc.
These isolated compounds contain more than 270 new compounds and many bioactive
components with anti-inflammatory, anti-tuberculosis, anti-cancer, anti-platelet aggregation,
anti-angiogenesis, antioxidant, anti-dengue virus, vascular relaxation, hypoglycemic, anti-
acetylcholinesterase, and/or anti-tyrosinase activities, respectively. Among which there are
many leading compounds with potential for development. I will take the opportunity of this

conference to share the above research results with my colleagues.

Keywords: bioactive natural products, lead compounds, natural resources.
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1. Hui-Chun Wang, Tzu-Yi Ke, Ya-Chen Ko, Jue-Jun Lin, Jui-Sheng Chang,
Yuan-Bin Cheng* “Anti-Inflammatory Azaphilones from the Edible Alga-
Derived Fungus Penicillium sclerotiorum”, Mar. Drugs 2021, 19, 529.

2. Tzu-Jung Yuf, Yuan-Bin Chengt, Li-Ching Lin, Yi-Hong Tsai, Bo-Yi
Yao, Jen-Yang Tang, Fang-Rong Chang, Chia-Hung Yen, Fu Ou-Yang,*
Hsueh-Wei Chang* “Physalis peruviana-Derived Physapruin A (PHA)
Inhibits Breast Cancer Cell Proliferation and Induces Oxidative-Stress-
Mediated Apoptosis and DNA Damage”, Antioxidants 2021, 10, 393.

3. Yu-Chi Lin, Yi-Jen Chen, Shu-Rong Chen, Wan-Ju Lien, Hsueh-Wei
Chang, Yu-Liang Yang, Chia-Ching Liaw, Jui-Hsin Su, Ching-Yeu Chen*,
Yuan-Bin Cheng* “Targeted Isolation of Xenicane Diterpenoids from
Taiwanese Soft Coral Asterospicularia laurae” Mar. Drugs 2021, 19, 123.

4. Shu-Rong Chen, Shih-Wei Wang, Yu-Chi Lin, Chen-Lin Yu, Juei-Yu Yen,
Yih-Fung Chen*, Yuan-Bin Cheng* “Additional alkaloids from Zoanthus
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Chem. 2021, 109, 104700.

5. Fang-Rong Chang, Shih-Wei Wang, Shu-Rong Chen, Ching-Ying Lee, Jyh-
Horng Sheu, Yuan-Bin Cheng* “Aleuritin, a novel dinor-diterpenoid from
the twigs of Aleurites moluccanus with anti-lymphangiogenic effect” Org.
Biomol. Chem., 2020, https://doi.org/10.1039/DOOB01527]J

6. Shu-Rong Chen, Shih-Wei Wang, Jyh-Horng Sheu, Ting-Hsuan Chang, and
Yuan-Bin Cheng* “Zoanthamine Alkaloid Derivatives from the
Zoantharian Zoanthus vietnamensis with Anti-Metastatic Activity” J. Org.
Chem. 2020, 85, http://dx.doi.org/10.1021/acs.joc.0c01731

7. Yu-Chi Lin, Jue-Jun Lin, Shu-Rong Chen, Tsong-Long Hwang, Shu-Yen
Fang, Michal Korinek, Ching-Yeu Chen, Yun-Sheng Lin, Tung-Ying Wu,
Ming-Hong Yen, Chih-Hsin Wang* and Yuan-Bin Cheng* “Clerodane
Diterpenoids from Callicarpa hypoleucophylla and Their Anti-
Inflammatory Activity” Molecules 2020, 25, 2288.
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Natural Product Research on Zoanthid and Marine

Microorganism

¥Rk (Yuan-Bin Cheng)

Department of Marine Biotechnology and Resources, National Sun Yat-sen University,
Kaohsiung 804351, Taiwan

E-mail: jmb@mail.nsysu.edu.tw

Marine invertebrates are important sources of bioactive natural products with unique
carbon skeletons. Natural Products derived from zoanthids demonstrate anticancer, antiviral,
anti-neuroinflammation, and anti-osteoporosis activities. According to those findings,
zoanthids are considered to have many medicinal properties and health benefits. Our study
focuses on natural product identification and bioactivity evaluation of Taiwanese indigenous
zoanthids. In the chemical investigation of the genus Zoanthus, two novels, 52 new and eight
known zoanthamine-type alkaloids were isolated and identified. In the research of the genus
Palythoa, eight new and 29 known secondary metabolites were obtained. The structures of all
isolated components were elucidated by spectroscopic data (IR, MS, NMR, and UV), especially
2D NMR analyses (COSY, HMBC, HSQC, and NOESY). The absolute configuration of a few
new compounds was further confirmed by an X-ray single crystallographic analysis using a
mirror Cu-Ka radiation. With respect to bioactivity, the antiviral, anti-inflammatory, and
antimetastatic activities of isolated compounds were evaluated. In addition, the structure-
activity relationships between the isolated marine natural products and related activities are
discussed.

The marine microorganism was regarded as an alternative source of lead compounds
because numerous reports stated marine microorganism produces unique metabolites with
diverse bioactivities. Our latest natural product investigation focused on endophytes from
marine macroalgae. A series of azaphilones were isolated from the algae-derived fungus
Penicillium sclerotiorum. Those polyketide metabolites were evaluated for cytotoxic, anti-
inflammatory, and anti-fibrosis activities. 8a-epi-Hypocrellone A showed selective toxicity
toward neuroblastoma cell line SH-SYS5Y, and inhibited the TNF-o-induced NFxB
phosphorylation but did not change the NFkB activity. 8a-epi-eupenicilazaphilone C and
sclerotiorin respectively promoted and inhibited SMAD-mediated transcriptional activities
stimulated by TGF-. Our current findings showed that azaphilones could be a new target for

anti-inflammatory research.

Keywords: Zoanthus, Palythoa, endophytes.
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To explore the evaluation of the biological activity of different
Lonicera japonica Thunberg extracts and their active molecules

on skin cells

Ching-Chieh Yang !, Yung-Cheng Lai !, Ching-Yi Cheng 234"

- Graduate Institute of Health Industry Technology, Chang Gung University of Science and Technology,
Taoyuan, Taiwan > Research Center for Chinese Herbal Medicine, Chang Gung University of Science and
Technology, Taoyuan, Taiwan 3 Research Center for Food and Cosmetic Safety, Chang Gung University of

Science and Technology, Taoyuan, Taiwan * Department of Pulmonary Infection and Immunology, Chang Gung

Memorial Hospital at Linkou, Taoyuan, Taiwan

The skin is the largest organ of the human body. In addition to regulating body temperature
and detecting sensations, its main function is to protect the human body from external stimuli.
Cellular autophagy is responsible for maintaining a healthy state of the skin, and its autophagy
function is dysregulated in many inflammatory skin diseases. In traditional medicine, Lonicera
japonica Thunberg (LJ) is used to clear heat and detoxify, clear the meridians, activate
collaterals, and treat skin rashes, sores, carbuncles, and swollen toxins. It has been reported that
LJ has antibacterial, antiviral, anti-inflammatory, anti-oxidative, and anti-allergic, mainly
because it is rich in chlorogenic acid (3-CQA) and flavonoids. There is currently very little
research on skin diseases treatment with LJ. Therefore, in this study, tumor necrosis factor
(TNF-a) was used to induce skin keratinocyte (HaCaT cells) inflammation and cause autophagy
dysregulation, and explore the anti-inflammatory effects and pharmacological mechanisms of
six different extract layers and four active molecules of LJ: chlorogenic acid (3-CQA),
neochlorogenic acid (4-CQA), cryptochlorogenic acid (5-CQA), and luteolin (CYN).

The preliminary results found that the extraction layers LJ-50%E, LJ-H20, LJ-SH, LJ-SM
at 30 ng/ml, and the four active molecules at 50 uM all significantly inhibited TNF-a induced
COX-2 expression and PGE2 level. Four active molecules all inhibited the content of IL-1f3
and IL-8 inflammatory cytokines and the accumulation of p62 autophagy protein. In addition,
autophagy dysregulation is mainly regulated by PI3K/Akt/mTOR and JNK1/2 pathways, while
JNK1/2/c-Jun and NF-kB (p65) pathways are involved in COX-2 expression. All four active
products significantly inhibited the activation of the above pathways, thereby reducing the
TNF-o0-induced inflammatory response and ameliorating abnormal autophagy. The anti-
inflammatory effect is best with the extraction layer with high polarity (LJ-SM) and 3-CQA.
The results of cell experiments will be verified using animal skin inflammation models. We
expect the four active compounds in LJ to be developed and utilized for skin anti-inflammatory
drugs.

Keywords: Lonicera japonica Thunberg, chlorogenic acid, anti-inflammation, autophagy
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To explore the effect of Licochalcone E on improving non-
alcoholic fatty liver disease and regulating the lipid metabolism of

fatty liver cells

Xuan-Min Liu, Wen-Chung Huang *
Graduate Institute of Health Industry Technology, Chang Gung University of Science and Technology,

Taoyuan City, Taiwan.

Licochalcone E is a chalcone isolated from Glycyrrhiza uralensis. It showed anti-tumor,
antibacterial and anti-inflammatory effect. Licochalcone E also could improve insulin
sensitivity in hepatocytes. However, the effects of licochalcone E on improving nonalcoholic
fatty liver disease (NAFLD) is unclear. In this study we investigated whether licochalcone E
could inhibit lipids accumulation in FL83B hepatocytes. Additionally, male C57BL/6 mice fed
with methionine/choline-deficient (MCD) diet, and treated with 10 mg/kg licochalcone E (twice
a week) for 4 weeks. Furthermore, FL83B cells were induced as fatty liver cell model by 0.5
mM oleic acid for 48 h, and treated with various concentration of licochalcone E for 24 h. The
results demonstrated that licochalcone E significantly suppressed lipid accumulation and
decreased lipid peroxidation in hepatocytes. Licochalcone E could decrease lipogenesis-related
transcription factor expression, including sterol regulatory element-binding proteins 1c. It also
reduced fatty acid synthase expression and increased adipose triglyceride lipase and the
phosphorylation of hormone-sensitive lipase production for promoting lipolysis in oleic acid-
induced hepytocytes. Furthermore, licochalcone E significantly increased sirt-1 and
phosphorylation of AMPK, and decreased activity of acetyl-CoA carboxylase for regulating
fatty acid synthesis. Licochalcone E also decreased fat vacuoles in MCD-induce mice, and
reduced the levels of GOT and GPT in serum. Our results suggest that licochalcone E is a natural
product that effectively regulates the lipid metabolism of fatty liver cells and ameliorates
NAFLD in mice.

Keywords: Licochalcone E; Lipogenesis; Lipolysis; Non-alcoholic fatty liver disease
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Quantifying the grading standard of dietary texture with

scientific method

Peng-Hsuan Zhan !, Li-Heng Pao %" and Li-Ling Chiu * "

'] Graduate Institute of Health Industry Technology, College of Human Ecology, Chang Gung University of
Science and Technology, Taoyuan, Taiwan
2 Research Center for Food and Cosmetic Safety, College of Human Ecology, Chang Gung University of Science
and Technology, Taoyuan, Taiwan
3 Department of Nutrition and Health Sciences, Research Center for Chinese Herbal Medicine, College of
Human Ecology & Geriatric and Long-Term Care Research Center, Chang Gung University of Science and

Technology, Taoyuan, Taiwan

In 2018, the number of Taiwanese people aged 65 and above reached 3.43 million (14.6%),
and Taiwan officially became an aged society. Therefore, the health problems of older adults
have attracted much attention. Particularly, large portions of older adults develop malnutrition
due to eating difficulties, and older adults often complain about chewing and swallowing
difficulties. Because there is no scale available to contrast bite force with food texture, cooks
and primary caregivers thus fail to accurately and quickly determine the firmness of food in a
meal. This study intended to produce standard samples of various firmness using colloidal
powder No. 007. First, a tableware with hardness sensing device (utility model patent) and a
texture analyzer were used to measure the firmness of these samples. The degree to which nail
blanches to white was assessed with lowa Oral Performance Instrument (IOPI) during the
process. The occlusal force of patients was then measured. Six types of food materials
corresponding to various firmness were used as examples to produce a food texture
classification scale that contrasts occlusal force with tableware pressure. According to the
results we have obtained, standard samples with a thickness of 1.5 cm or 3 cm obtained a
score of 0 at a concentration of 0 .33%; such samples made the nail blanch slightly, could be
crushed without apply additional force, and were comparable to the firmness of sweet tofu made
by Chung Hwa Food Industrial Co. Standard samples with a thickness of 3 cm and measured
at a concentration of 1.83% remained unaffected when subjected to the force generated by a
spoon or a fork, made the nail blanch completely, could not be crushed no matter how much
force was applied, and were comparable to the firmness of chicken breast. Due to the pandemic,
this study has yet to measure the participants’ occlusal force. Only when the pandemic subsides

can this study obtain the required data to produce a comprehensive scale.

Keywords: Aged, Tableware , Hardness, Bite force, Scale
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Pharmacological effect of NLRP3 inflammasome inhibitor on

psoriasis

Kai-Yin Chen ', Tsong-Long Hwang > *
! Graduate Institute of Health Industry Technology, Chang Gung University of Science and Technology,
Taoyuan33303, Taiwan
2 Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 33302, Taiwan.

Inflammasome plays a critical role in the pathogenesis of psoriasis. Activation of NLRP3
inflammasome stimulates caspase-1 dependent interleukin (IL)-1p and IL-18 release as well as
gasdermin D-mediated pyroptosis. Therefore, targeting NLRP3 inflammasome is a useful
strategy to treat psoriasis. In this study, we found that an imidazole compound (compound A)
had potential inhibitory effects on imiquimod-induced IL-1B and IL-18 secretion as well as
pyroptotic release of lactate dehydrogenase (LDH) in lipopolysaccharide (LPS)-primed THP-1
macrophages. Similar results, compound A inhibited the release of IL-1p, IL-18, and pyroptotic
LDH in nigericin- and monosodium urate-stimulated macrophages, suggesting that reactive
oxygen species (ROS), potassium, and lysosome damage are involved in the effects of
compound A. Compound A reduced intracellular ROS generation and caspase-1 activation in
imiquimod-induced THP-1 macrophages. Furthermore, compound A ameliorated psoriasis-like
skin symptoms in imiquimod-induced mice. In summary, our results demonstrated that
compound A is an inhibitor of NLRP3 inflammasome and has potential to develop as anti-

psoriasis drug.

Keywords: caspase-1; imiquimod; macrophage; NLRP3 inflammasome; psoriasis
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Studies on the chemical constituents and bioactivities of soft coral

Sinularia leptoclados

Hsin-Lan Huang !, Yi-Hsuan Wang 2, Yu-Chia Chang *", Tsong-Long Hwang!>>"

! Graduate Institute of Health Industry Technology, Chang Gung University of Science and Technology,
Taoyuan, Taiwan
2 Graduate Institute of Biomedical Sciences and Graduate Institute of Natural Products, College of Medicine,
Chang Gung University, Taoyuan 33302, Taiwan
3 Research Center for Chinese Herbal Medicine, College of Human Ecology, Chang Gung University of Science

and Technology, Taoyuan, Taiwan

Marine natural products have diverse chemical structures, which are significant sources
for drug discovery. Herein, the chemical ingredients of soft coral Sinularia leptoclados and their
anti-inflammatory activity will be investigated. Three new compounds, sinleptosterols C (1),
8aH-3p-hydroxy-11-acetoxy-24-methylene-9,11-secocholest-5en-9-one (2), 8aH-(24R)-11-
acetoxy-3f-hydroxy-24-methyl-9,11-secocholest-5,22E-dien-9-one  (3), and five known
compounds, 8fH-34-Hydroxy-11-acetoxy-24-methylene-9,11-secocholest-5-en-9-one  (4),
8H-(24R)-11-acetoxy-3f-hydroxy-24-methyl-9,11-secocholest-5,22 E-dien-9-one (5), (249)-
3p-Hydroxy-11-acetoxy-24-methyl-9,11-secocholest-5-en-9-one (6), 34,11-dihydroxy-9,11-
secogorgost-5en-9-one (7) and 34,11-dihydroxy-24-methylene-9,11-secocholestan-9-one (8),
were isolated from S. leptoclados. > Among these compounds, 3/5 and 6 showed significantly
inhibitory effect on the release of elastase and superoxide anion in actived human neutrophils.
In conclusion, our results indicate that S. leptoclados is a good source for developing 9,11-
secosteroids. We also identify that compounds 3/5 and 6 are potential drug discovery for

neutrophilic inflammation.

Keywords: Sinularia leptoclados; 9,11-secosteroid; human neutrophil; anti-inflammation
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Mulberroside C improve non-alcoholic fatty liver disease in obese

mice induced by high-fat diet and regulate liver lipid metabolism

Pei-Jun Xie !, Shu-Ju Wu 2, Wen-Chung Huang !*
! Graduate Institute of Health Industry Technology, Chang Gung University of Science and Technology,
Taoyuan, Taiwan
2 Department of Nutrition and Health Sciences, Chang Gung University of Science and Technology,

Taoyuan, Taiwan

With the improvement of the quality of life, many chronic diseases of civilization have
also appeared, among which the incidence of "obesity" has continued to increase in various
countries. Obesity will not only lead to type 2 diabetes, hypertension, cardiovascular disease,
but is also a risk factor for nonalcoholic fatty liver disease (NAFLD). NAFLD is a progressive
liver disease that, without treatment or improvement, can lead to nonalcoholic steatohepatitis,
liver fibrosis, cirrhosis, and even liver cancer. Mulberryside C (MuC) were isolated from
mulberry bark and roots. Previous studies have confirmed that mulberryside has anti-obesity,
anti-inflammation, anti-oxidant and improve blood sugar and blood lipid functions. MuC wea
found that can promote antiviral activity and anti-thrombotic. In this study, we explored
whether MuC could improve NAFLD in high-fat diet (HFD)-induced obese mice and assessed
the regulation of lipogenesis in hepatocytes. Male C57BL/6 mice fed a normal diet or HFD
were tested for 16 weeks. After the fourth week, mice were intraperitoneally injected with MuC
for 12 weeks. In another cell experiments, FL83B cells were treated with oleic acid (OA) to
induce lipid accumulation or MuC to evaluate lipogenesis. Compared with HFD-fed mice, MuC
significantly reduced body weight; and decreased liver weight and hepatic lipid accumulation
and improved hepatocyte steatosis. Interestingly, MuC also effectively modulated the gut
bacteria Firmicutes/Bacteroidetes ratio compared to obese mice. In vitro, MuC reduced lipid
oil droplet generation and enhanced lipolysis and fatty acid S-oxidation. These results suggested
that MuC can improve hepatic steatosis by modulating the expressions of lipogenesis, lipolysis,
and fatty acid 5 -oxidation in the liver.

Keywords: Nonalcoholic fatty liver disease; Mulberryside; FL83B cell; Lipid metabolism;

Gut bacteria
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The plant shrimp processing to establish a database by

using transglutaminase to modify plant protein

Hsin-Wei Lin !, Ming-Yi Lee >~
'Graduate Institute of Health Industry Technology, Chang Gung University of Science and
Technology, Taoyuan, Taiwan.
2Department of Nutrition and Health Sciences, Chang Gung University of Science and

Technology, Taoyuan, Taiwan.

In recent years, environmental problems and health have increased the variety and
demand of vegetarian food. At present, the type of vegetarian food including meat and
shrimp. However, vegetarian shrimp is made from konjac, which does not have the
same texture as shrimp. Therefore, this study will use different plant proteins (soy
protein and pea protein) and add different transglutaminase (TGase) conditions,
concentration (0.1 and 0.5%), temperature (25 and 50 °C) and time (20 and 60 minutes)
to establish a database of plant shrimp and to explore the protein profile and texture.
The results show that has the best effect of surface hydrophobicity, free amino acid,
internal structure, hardness and springiness which are similar to shrimp on 0.5% TGase
and reacting at 50°C for 60 minutes. When the TGase concentration, temperature and
time are increase, it may be due to the increase of amino acid cross-linking, which
makes the internal hydrophobic to the outside, so reducing the free amino acid and
increasing the surface hydrophobicity. And using Scanning electron microscope (SEM),
it was found that the internal structure to change, which is increase the hardness and
springiness of the food. In addition, adding 0.5% TGase and reacting at 50 °C for 20
minutes the similar results to 60 minutes in texture analysis of soy protein, it can reduce
the time of food processing. Therefore, the results of protein profile and texture analysis

are used to establish the database of plant shrimp.

Keyword : transglutaminase, plant protein, plant shrimp, surface hydrophobicity, free

amino acid, scanning electron microscope, texture analysis
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Developing Standard Food for Testing Chewing Ability Levels

Yi-Chen Chung ', Li-Heng Pao > " and Li-Ling Chiu >*
! Graduate Institute of Health Industry Technology, College of Human Ecology, Chang Gung University of
Science and Technology, Taoyuan, Taiwan
2 Research Center for Food and Cosmetic Safety, College of Human Ecology, Chang Gung University of Science
and Technology, Taoyuan, Taiwan
3 Department of Nutrition and Health Sciences, Research Center for Chinese Herbal Medicine, College of
Human Ecology & Geriatric and Long-Term Care Research Center, Chang Gung University of Science and

Technology, Taoyuan, Taiwan

Objective: To solve the problem of chewing difficulty or dysphagia, many methods have
been developed to classify food texture and assess chewing functions. However, none of the
existing assessment methods can be used to directly identify the level of food suitable for
individuals with certain oral functions. Therefore, the present study used newly developed
standard food to assess chewing abilities and explore the relationship between chewing abilities
and food texture classification. Methods: The Japanese Universal Design Food (UDF) standard
was used to prepare standard food of 4 levels of fine screening and primary screening. (1)
Ingredients of the standard food were identified with concentration testing and texture hardness
testing. (2) Sensory evaluation was used to determine the taste of the standard food. (3) Storage
testing and formula adjustment were conducted. (4) Appraisal standards were determined. (5)
Standard food was tested and analyzed. Results: (1) Colloid ingredient concentrations were
confirmed to be primary screening 2.4%, easily chewable 4.7%, gum-mashable 0.8%, tongue-
mashable 0.5%, and no need to chew 0.3%. (2) The taste is honey. Conclusion: The product
development stage is now complete. Further storage testing and quality adjustment are required.

After the appraisal standards are determined, the standard food testing can be conducted.

Keywords: Dietary texture classification, Standard food, Chewing assessment
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An aliphatic hydrocarbons-enriched extract of Agrimonia pilosa

Ledeb. attenuates neutrophil elastase activity

Yen-Chun Chiu !, Yu-Li Chen 2, Tsong-Long Hwang 23"
! Graduate Institute of Health Industry Technology, Chang Gung University of Science and Technology, Taoyuan
33303, Taiwan
2 Research Center for Chinese Herbal Medicine, College of Human Ecology, Chang Gung University of Science
and Technology, Taoyuan 33303, Taiwan
3 Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 33302, Taiwan.

Neutrophils belong to a member of the innate immune system. Over-activation of
neutrophils is involved in acute and chronic inflammatory diseases. Agrimonia pilosa Ledeb.
(AP), a traditional Chinese medicine, is used to stop bleeding, detoxify, and reduce swelling.
Besides, AP extracts have anti-inflammatory effect in human neutrophils. However, the
bioactive ingredients of AP remain unclear. This study aims to investigate the anti-neutrophilic
activity of bioactive components from AP. AP extracts were prepared using high pressure-
assisted extraction with sequential hydrophobic solvents. The n-hexane extract (AP-H) had the
most inhibitory activity on the release of neutrophil elastase (NE) with an ICso of 0.79 + 0.45
pg/ml. The inhibitory order of extracts on NE release is n-hexane > EA > EtOH > Water.
Furthermore, an aliphatic hydrocarbons-enriched fraction (AP-H-2) was prepared and showed
more potent inhibitory effects against neutrophil elastase. This is the first study to point out that
the hydrophobic compounds of AP effectively inhibit neutrophil elastase. In the future study,
the active ingredients of AP-H-2 and molecular networking will be verified to provide scientific
support for clinical applications as a botanical drug.

Keywords: Agrimonia pilosa Ledeb., neutrophil, elastase, aliphatic hydrocarbons
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Study on the effect of Licochalcone D regulates autophagy to

improve the lipid metabolism of fatty liver cells

Hui-Qi, Yang, Ciao-Han Wei, Wen-Chung Huang "
Graduate Institute of Health Industry Technology, Chang Gung University of Science and Technology

, Taoyuan City, Taiwan.

Non-alcoholic fatty liver disease (NAFLD) is a metabolic syndrome caused by abnormal
lipid accumulation in the liver. The lipid accumulation will aggravate the inflammation of
NAFLD and eventually cause liver fibrosis and hepatocellular carcinoma in patients. Many
studies have shown that autophagy is a new way to effectively improve NAFLD and regulate
liver lipid decomposition. Therefore, in this study, we investigate whether Licochalcone D
inhibits lipids accumulation in FL83B hepatocytes. FL83B cells induce as fatty liver cell model
by 0.5 mM oleic acid for 48 h, and treat with various concentration of Licochalcone D for 24 h.
Furthermore, male C57BL/6 mice feed with methionine/choline-deficient (MCD) diet to induce
NAFLD, and those mice are injected intraperitoneally with 5 mg/kg Licochalcone D. Staining
with Oil Red O and the fluorescent dye BODIPY 493/503 demonstrated that Licochalcone D
significantly reduced excessive lipid accumulation in FL83B cells. Licochalcone D decreased
sterol regulatory element-binding protein lc to block the expression of fatty acid synthase.
Licochalcone D treatment also promoted the expression of adipose triglyceride lipase and the
phosphorylation level of hormone sensitive lipase to enhance the decomposition of triglycerides.
In addition, Licochalcone D prpmoted CPT-1 expression to activate fatty acid B-oxidation,
significantly increased Sirtl and phosphorylation of AMPK, and decreased expression of
acetyl-CoA carboxylase for suppressed fatty acid synthesis in hepatocytes. Moreover,
Licochalcone D could also increase autophagosome and lysosome fusion to increase autophagy
flux for promoted lipophagy effect. Licochalcone D also decreased fat vacuoles and fibrosis in
MCD-induce mice via inhibited inflammation and promoted autophagy. Taken together, our
results suggested that Licochalcone D could improve NAFLD by reducing lipid metabolism,

inhibiting inflammation and increasing autophagy.

Keywords: Autophagy; Licochalcone D; Lipogenesis; Lipolysis; Non-alcoholic fatty liver

disease
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A study on the effectiveness of Reshaping Texture Modify Dietary

(RTMD) preparation interventions for Nursing Home residents

Wen-Chi Hsu !, Li-Heng Pao "%, Li-Ling Chiu > "
! Graduate Institute of Health Industry Technology, College of Human Ecology, Chang Gung University of
Science and Technology, Taoyuan, Taiwan
2 Research Center for Food and Cosmetic Safety, College of Human Ecology, Chang Gung University of Science
and Technology, Taoyuan, Taiwan
3 Department of Nutrition and Health Sciences, Research Center for Chinese Herbal Medicine, College of
Human Ecology & Geriatric and Long-Term Care Research Center, Chang Gung University of Science and

Technology, Taoyuan, Taiwan

The aging population is a challenge for the whole world, and 16.2% of Taiwan's elderly
population has already exceeded the basic threshold for the development of the silver hair
industry, and the demand for senior-related food is increasing. The use of the Nasogastric Tube
Feeding (NG Tube) can lead to psychological problems such as loss of self-esteem and often a
decrease in appetite. Eating through the mouth can maintain normal oral functions and allow
one to enjoy the pleasure of chewing from the process of eating, so this is also very important
to the quality of life of individuals. In order to provide Texture Modify Dietary (TMD)
efficiently, most institutions generally present meals in a paste-like texture and this kind of food
is considered to be one of which the content is difficult to distinguish in terms of external
presentation, providing poor sensory sensation, which leads to appetite loss. Studies have
shown that the visual sensation of food itself can increase the perception of appetite, which can
potentially affect food intake, making it possible to increase the food intake. Therefore, in this
study, food and silicone models were used to reshape the appearance of the food by filling the
models with commercially formulated thickening agent that are purees, which did not require
chewing. It was hypothesized that the provision of Reshaping Texture Modify Dietary, RTMD
would increase visual stimulation and promote the perception of appetite, which in turn
increases dietary intake in nursing home resident and the effectiveness of the study was
examined together with questionnaires (MNA-SF, SANQ-JE, DWB, GDS-15, RTMD-VAS).

Keywords: Reshape Texture-Modified Dietary(RTMD) ~ Chewing Difficulty » Dysphagia ~

Nutritional Intervention ~ Elderly - Meal Appearance
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The protective effect of urolithin A against interleukin-1p-induced

inflammation in human retinal pigment epithelial ARPE-19 cells

Ming-Lung Hsu "2, Wen-Chung Huang !, and Shu-Ju Wu 2 *
! Graduate Institute of Health Industry Technology, Chang Gung University of Science and Technology,
Taoyuan City, Taiwan.
2 Department of Nutrition and Health Sciences, Chang Gung University of Science and Technology,

Taoyuan, Taiwan.

Previous studies have reported that proinflammatory cytokine such as interleukin (IL)-
1B cause retinal pigment epithelial (RPE) cells inflammation, leading to retinopathy, including
age-related degenerative macular disease (AMD) and diabetic retinopathy (DR). The peel and
pulp of Punica granatum contained more rich polyphenols. The active compound of P.
granatum, punicalagin, is metabolized by intestinal microbiomes to form urolithin A (UroA).
Previous studies have confirmed that UroA has a variety of physiological activities, including
anti-inflammation, anti-oxidation and anti-obesity. However, the effects of UroA on reducing
inflammation and improving eye disease are unclear. Thus, we aim to investigate the protective
effect of UroA against IL-1pB induced inflammation in ARPE-19 cells. ARPE-19 cells were
treated with UroA and then stimulated with IL-1B. The results showed that IL-1B-induced
secretion of the inflammatory cytokines IL-6, soluble intercellular adhesion molecule (SICAM)-
1, and inflammatory chemokines IL-8, monocyte chemoattractant protein-1 (MCP)-1.
Pretreatment with UroA significantly decreased IL-6, SICAM-1, IL-8 and MCP-1 secretion by
enzyme-linked immunosorbent assay (ELISA). UroA also significantly decreased the levels of
the inflammatory mediator inducible nitric oxide synthase (iNOS) and cyclooxygenase-2
(COX-2), and increased anti-inflammatory protein HO-1 expression. We also found that UroA
could inhibit the phosphorylation of ERK 1/2, JNK 1/2 and p38 MAPK in IL-1B-induced
ARPE-19 cells. UroA also suppressed p65 subunit translocate into the nucleus. Based on these

findings shows UroA has the potential for the prevention and treatment of retinopathy.

Keywords: ARPE-19 cells, IL-1p, inflammation, MAPK, NF-«B, Urolithin A
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A Study of the Design and Development of a Universal Meal Plate

Suitable for Shaping Meal Preparation

Cheng-Bei Wu !, Li-Heng Pao %", Li-Ling Chiu "
! Graduate Institute of Health Industry Technology, College of Human Ecology, Chang Gung University of
Science and Technology, Taoyuan, Taiwan. 2 Research Center for Food and Cosmetic Safety, College of Human

Ecology, Chang Gung University of Science and Technology, Taoyuan, Taiwan. 3 Department of Nutrition and
Health Sciences, Research Center for Chinese Herbal Medicine, College of Human Ecology & Geriatric and

Long-Term Care Research Center, Chang Gung University of Science and Technology, Taoyuan, Taiwan

Shaping meal is a texture-adjusted diet made by cooking methods such as mixing,
chopping, food shaping powder modulation, and appearance shaping. For patients with
difficulty chewing and swallowing. However, meal preparation is time consuming. Therefore,
this research intends to develop a food-appearance silicone mold partitioned lunch box suitable
for shaping meal preparation to overcome the problems develop product. In the product design
stage, the meal preparation process is simulated first, and then the possible problems through
the meal preparation process are taken into consideration in the product design. After produced
the pilot lunch box, the subject's satisfaction with the product were investigated by using the
product preference evaluation scale questionnaire. The survey results pointed out that the design
of the lunch box should meet three functions, namely "specific heating conditions", "the ship
of meals formed after adding grease to the inner layer of the silicone mold look well", and "all
the formed meals are demolded at one time". The results found that the "specific heating
conditions" during the meal preparation process are more suitable for the condition of 96°C/30
minutes. In the test results of "the ship of meals formed after adding grease to the inner layer
of the silicone mold look well", it was found that when 1g of grease was applied to the inside
of the silicone mold, the shaped meal looked good after demolding. Lastly, for the goal of "one-
time demolding of all molds", the results indicated that the design of the snap points on the
inner layer of the upper cover made it difficult for the silicone mold to be fixed on the upper
cover, which was easy to loosen, and the molding powder was difficult to demold at one time.
Therefore, the lunch box need to be improved according to the problems found. Based on our
preliminary results, the function of the lunch box that "all shaped meals can be demolded at one
time" does not fulfill the purpose of the original design, Therefore, the buckle point of lunch

box should be modified to match the need of demolded at one time.

Keywords: shaping meal, food shaping powder, food silicone mold, lunch box
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Gypenoside XIII alleviates nonalcoholic fatty liver disease in mice

Ya-Xuan Wu !, Shu-Chen Cheng 2, and Wen-Chung Huang '
! Graduate Institute of Health Industry Technology, Chang Gung University of Science and Technology,
Taoyuan City, Taiwan.

2 Department of Traditional Chinese Medicine, Chang Gung Memorial Hospital, Taoyuan, Taiwan

Obesity is an important factor that can induce cardiovascular disease, cancer, diabetes,
and non-alcoholic fatty liver disease (NAFLD). Scholars found that Gynostemma pentaphyllum
extract can reduce blood lipids, obesity and NAFLD in mice. Some gypenosides were isolated
from G. pentaphyllum, but they did not clear whether those compounds could improve
lipogenesis in fatty liver tissue. This study will investigate whether gypenosides XIII (GPY XIII)
can improve the lipid metabolism in HepG2 fatty liver cells. HepG2 cells treated with 0.5 mM
oleic acid (OA) for 72 h to induce a fatty liver cell model. Then, the cells were exposed to
various concentrations of GPY XIII for 48 h. Furthermore, male C57BL/6 mic fed with chow
or a methionine/choline-deficient (MCD) diet along with vehicle or 10 mg/kg GPY XIII (twice
a week) for 4 weeks. We found that GPY XIII significantly reduced excessive lipid
accumulation in oleic acid-induced HepG2 cells. GPY XIII could decrease Srebplc expression
in OA-induced hepatocytes. But it did not significantly reduce fatty acid synthase expression
compared to oleic acid-treated HepG2 cells. GPY XIII could increase ATGL expression for
promoting lipolysis pathway, and increased CPT-1 and CPT-2 expressions for promoting fatty
acid B-oxidation pathway. We also found GPY XIII increased sirt-1 and phosphorylation of
AMPK, and decreased activity of acetyl-CoA carboxylase for regulating fatty acid synthesis.
Next, in MCD-induced mice, GPY XIII significantly reduced fat vacuoles in liver tissue. We
also found that GPY XIII had the ability to attenuate liver fibrosis and increased glycogen
accumulation in liver tissue. Hence, we thought GPY XIII may protect against hepatic steatosis

and fibrosis by modulating lipid metabolism and AMPK pathway.

Keywords: GPY XIII, non-alcoholic fatty liver disease, lipogenesis, lipolysis
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Bacopaside II induces apoptosis of human lung adenocarcinoma

cells by activating the mitochondrial apoptotic pathway

Hsin-Yu Wu , Wen-Chung Huang *
Graduate Institute of Health Industry Technology, Chang Gung University of Science and Technology,

Taoyuan City, Taiwan.

Lung cancer is one of the most common cancers in the world, and its morbidity and
mortality are increasing year by year. Therefore, it is of great significance to develop effective
and safe antitumor drugs. Bacopaside II (BAII), isolated from Bacopa monnieri, possesses
various biological and pharmacological activities, such as antioxidant, antibacterial, and anti-
inflammatory effects. However, previous studies were unclear whether BAII could induce lung
cancer cell apoptosis and inhibit cell proliferation. In the current study, we found that BAII did
not inhibit the proliferation of human lung cancer A549 cells by inducing cell cycle arrest at
any stage. Our results show that BAII induces nuclear shrinkage and increases apoptosis in
A549 cells. BAII also decreased mitochondrial membrane potential and inhibited Bel-2 in A549
cells, resulting in mitochondrial release of cytochrome c to activate caspase-9 and then caspase-
3 to cleave PARP. We also confirmed that BAII can increase YH2AX expression to induce DNA
damage. Therefore, our findings suggest that BAIl may increase apoptosis in A549 cells by
activating the mitochondrial apoptotic pathway.

Keywords: Apoptosis; Bacopaside II; Caspase-3; Lung cancer; Cell cycle arrest;

Mitochondrial apoptotic pathway.
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Explore the Punicalin reduce non-alcoholic fatty liver and skeletal

muscle atrophy effect caused by obesity

Yi-Rong Zhou ', Ming-Lung Hsu "%, Hui-Ling Peng 2, Chiao-Han Wei ', Wen-Chung Huang »*, Shu-Ju Wu 2~
!Graduate Institute of Health Industry Technology, Chang Gung University of Science and Technology,
Taoyuan, Taiwan

’Department of Nutrition and Health Sciences, Chang Gung University of Science and Technology, Taoyuan, Taiwan

Punicalin is isolated from Punica granatum and reported that have anti-tumor, anti-inflammation
and anti-oxidation effects. Here, we investigated whether punicalin regulates lipid metabolism in
nonalcoholic fatty liver disease. and whether punicalin improves skeletal muscle atrophy. FL83B
cells were induced as fatty liver cell model by 0.5 mM oleic acid for 72 hr, and treated with various
concentration of punicalin for 24 hr. C2C12 cells were differentiated for five days and then punicalin
was added for 48 hours, and palmitic acid was added at the 24 hour to induce muscle atrophy. Male
C57BL/6J mice fed normal or high-fat diet for 16 weeks before treatment with or without punicalin
from week 5 to 16 by intraperitoneal injection. The results demonstrated that punicalin suppressed
lipid accumulation and decreased fatty acid uptake in hepatocytes. Punicalin reduced lipogenesis,
increased lipolysis and promoted fatty acid B-oxidation pathway in oleic acid-induced lipid
accumulation in FL83B cells. Punicalin also increased increased myogenesis and reduced muscle
atrophy pathways in palmitic acid-induced muscle atrophy in C2C12 cells. Our results demonstrated
that punicalin significantly decreased body weight and fat weight compared to HFD-fed mice. In
addition, punicalin decreased hepatic lipid accumulation and improved hepatocyte steatosis in HFD-
induced obese mice. Punicalin could effectively reduce lipogenesis, and increase lipolysis and fatty
acid B-oxidation pathway in liver of obese mice. Furthermore, punicalin significantly increased the
gastrocnemius weight and reduced the skeletal muscle gap in obese mice. We also find that punicalin
clearly increased the phosphorylation of AKT, and decrease Atrogin-1 and Myostatin production in
the skeletal muscles compared to obese mice. These findings suggest that punicalin potentially

ameliorates obesity and acts against hepatic steatosis and skeletal muscle atrophy.

Keywords: Hepatic steatosis; Lipogenesis; Obese; Punicalin; Skeletal muscle atrophy
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