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1 Huynh, T. H.; Peng, B.-R.; Tai, C.-J.; Hung, Y.-T.; Su, Y.-C.; Hu, J.-L.; Lee, J.-H.; Duh, C.-
Y.; Weng, J.-R. Cumingianols G and H, new 14,18-cycloapoeuphane triterpenoids from the
Taiwan Dysoxylum cumingianum C. DC. RSC Adv. 2025, 15,31154-31161.

2 Le, H.-G.; Huynh, T. H.; Peng, B.-R.; Pham, N.-T.; El-Shazly, M.; Chen, L.-Y.; Wang, L.-S.;
Yen, P.-T.; Lai, K.-H. Investigating the therapeutic potential of terpene metabolites in hot-
natured herbal medicines and their mechanistic impact on circulatory disorders. Phytochem.
Rev. 2025, 24, 5343-5390.

3 Le, V.-T. T.; Huynh, T. H.; Chen, L.-Y.; Praristiya, M. R. S.; Lin, H.-Y.; Lai, K.-H.; Lee, Y.-
L.; Chen, L.-G.; Wang, C.-C. Safety evaluation of Plukenetia volubilis seeds: a metabolomic
profiling and network toxicology approach. RSC Adv. 2024, 14,29319-29329.
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Yi-Yu Ke, Ph.D.

B Position/Title ‘

Deputy Division Director

B Affiliation
Biomedical Technology and Device Research Laboratories, Industrial
Technology Research Institute, Industrial Technology Research Institute,
Taiwan

B E-mail: yiyuke@itri.org.tw

B Expertise

Computer-Aided Drug Design (CADD), Al-driven Drug

Development/Discovery (AIDD)



( eﬁ RESRBEAFIBHED

4RFEATERRBRENEHS
£ %\/ﬁ'ﬁ_ I: Al > 37 j&f‘fz;g wm g B e )‘,@ 3 WikTise o D08 Confrsact vu AT aad Poatrh Teskuniogy

BrEgsa

AI"":‘%’?&TF@’%&%%-&?%?
e x

3R R B FHA L

AFAANLALITE (AD) LITERFY P BEE R > WP BT HE T @

SR BT ERMFED S

-
"X‘?

TR AL X B A FTAREN o N i E AL A%
Prg bR e RERFR - FFFE AL R B2 RAEALE

HAGA RN AL ol A s B PR B R S o RS S Al SR £

‘+§§¥

FRFDREEG O EPH ARAFE RS KA A2 el R R

=% o T ALY A 7\#?-’3?%"—’?5]%%%#,{5%} ¢y B ARE o



o™
- : . - ) REenemASIBGER
E %g ;%3 11 © Multi-task Learning for Drug (\;5,; TBEE A TR RRERETNE

Discovery and Safety KiRsisn s 2006 Comfrec v A1k Bl Tokopy

T

ER 2

RivE AT R
Yu-Chia Chang / Assistant Research Fellow

€ iphta Tk

EAME L FERIFP o MEET R

ERPHAGY TEEY s AR

b7/ FC%)F "L Raise 3+ H 77 R

Bzd LA BRaxdpPRHTETRE ¢ AT EARF@E 37T A

® 77 E LR

REF L F ~Fl o s o172 B FL FF /& &

Rkt B g~ B PRl ARR

® LGy HL

1

Pham, Q.-V.; Wang, H.-W.; Chen, Y.-C.; Chang, Y.-C.; Cheng, Y.-S.; Chen, Y.-S.; Lee, M. -
H.; Su, J.-H.; Peng, B.-R.; Lai, K.-H. (2026) New C22-related terpenoid from Formosan
marine sponge Lendenfeldia sp. Phytochemistry Letters 71, 104106.

Pham, Q.-V.; Chang, Y.-C.; Cheng, Y.-S.; Chen, Y.-S.; Chen, L.-Y.; Lee, M. -H.; Su, J.-H.;
Peng, B.-R.; Lai, K.-H.; Hwang, T.-L. (2026) SMART-assisted discovery of scalaranes from
the marine sponge Lendenfeldia sp. and its anti-osteoclastogenesis activity. Phytochemistry
244, 114755.

Zheng, L.-G.; Chang, Y.-C.; Tsai, Y.-C.; Lo, Y.-H.; Chi, W.-C.; Zhang, M. M.; Tsou, L. K.,
Wen, Z.-H.; Hwang, T.-L.; Chen, Y.-Y.; Sung, P.-J. (2025) Systematic review of natural
briaranes in marine organisms (2020-2024): chemical structures and bioactivities. Chem.
Pharm. Bull. 73, 581-594.
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Chun-Wei Tung, Ph.D.

B Position/Title

Investigator

B Affiliation

Institute of Biotechnology and Pharmaceutical Research, National Health

Research Institutes, Taiwan
B E-mail: cwtung@nhri.edu.tw
B Expertise

Cheminformatics, Bioinformatics, Computational toxicology, Drug

development, Machine learning, Databas
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Multi-task Learning for Drug Discovery and Safety

Chun-Wei Tung *

Institute of Biotechnology and Pharmaceutical Research, National Health Research Institutes,
Taiwan

Drug discovery faces persistent challenges of data scarcity, inconsistency, and the need for mechanistic
interpretability. In this talk, I will trace our journey from addressing limited toxicological datasets to
developing MTForestNET, a multi-task learning framework that integrates diverse endpoints including
virtual zebrafish assays, six-pack toxicity, and ADMET profiles. Building on these foundations, we
extend multi-task learning to drug discovery including orphan G protein—coupled receptors (GPCRs),
a critical yet complex target class, where orphan receptors and heterogeneous ligand data demand
robust integrative approaches. Finally, I will highlight our latest work on the integration of docking-
derived features, i.e., protein—ligand interaction profile, with chemical fingerprints and
physicochemical descriptors to achieve high predictive accuracy and structural interpretability.
Together, these advances illustrate how multi-task learning can evolve from solving data scarcity to
enabling mechanistic reasoning, bridging computational toxicology, GPCR pharmacology, and

regulatory-ready drug design.

Key words: Data scarcity, Multitask learning, ADMET
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their structure-activity relationship. Influenza Other Respir. Viruses, 2025, 19(10), €70166.

Equal-first author
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Marcela Safratova, Yu-Li Chen, Anna Hostalkova, Jakub Chlebek, Chung-Fan Hsieh, Bing-Hung
Chen, Lucie Cahlikova, Stefan Kosturko, Anders Backlund, Jim-Tong Horng, Tsong-Long

Hwang*, Michal Korinek*. Anticoronavirus isoquinoline alkaloids: Unraveling the secrets of
Yu-Li Chen, Pei-Yu Chao, Chung-Fan Hsieh, Pei-Wen Hsieh, Jim-Tong Horng*. Novel anti-viral
properties of the herbal extract of Davallia mariesii against influenza A virus. Viruses 2024, 16(4),

Yu-Li Chen, Chun-Yu Chen, Kuei-Hung Lai, Yu-Chia Chang, Tsong-Long Hwang®*. Anti-

inflammatory and antiviral activities of flavone C-glycosides of Lophatherum gracile for COVID-
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Kai-Cheng Hsu, Ph.D. -

B Position/Title

Professor and Director

B Affiliation
1. Ph.D. Program in Innovative Medical Technology Research and
Development Industry, College of Medical Science and Technology,
Taipei Medical University, Taipei, Taiwan
2. Graduate Institute of Cancer Biology and Drug Discovery, College of
Medical Science and Technology, Taipei Medical University, Taipei,

Taiwan
B E-mail: piki@tmu.edu.tw
B Expertise

Structure-based drug discovery and design, Al-driven drug design, Kinase

inhibitors, Bioinformatics, and Cheminformatics
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Intelligent drug design platform for the discovery and optimization of

novel kinase inhibitors

Kai-Cheng Hsu '** Tony Eight Lin ? Yi-Wen Wu 2 Wei-Chun HuangFu "2 Hsueh-Yun Lee’
Wei-Jan Huang ® Chia-Ron Yang * Hsing-Pang Hsieh > Shiow-Lin Pan !-?

'Ph.D. Program in Innovative Medical Technology Research and Development Industry, College of
Medical Science and Technology, Taipei Medical University, Taipei, Taiwan
2 Graduate Institute of Cancer Biology and Drug Discovery, College of Medical Science and
Technology, Taipei Medical University, Taipei, Taiwan
3 School of Pharmacy, College of Pharmacy, Taipei Medical University, Taipei, Taiwan
*School of Pharmacy, College of Medicine, National Taiwan University, Taipei, Taiwan
S Institute of Biotechnology and Pharmaceutical Research, National Health Research Institutes,
Miaoli, Taiwan

Traditional small-molecule drug development demands immense financial resources and extensive
time commitments, yet often yields a low success rate. To address these challenges, we have developed
an artificial intelligence (AI) platform for drug design and discovery to reduce both the time and cost
associated with drug development processes. The platform comprises models targeting the four key
phases of drug development: (1) hit identification, (2) lead optimization, (3) cytotoxicity prediction,
and (4) ADME prediction. For hit identification, the platform features multiple models that can predict
potential inhibitors for protein kinases with an average accuracy of 85%. In the lead optimization phase,
it generates one million compound derivatives and selects the most promising candidates for synthesis.
To assess cytotoxicity, 12 cancer cell models have been established, achieving an average prediction
accuracy of 90%. For ADME evaluation, the platform integrates various models to assess the drug-
like properties of compounds. To date, the Al platform has successfully designed novel inhibitors
targeting 50 kinases, resulting in the development of 246 kinase inhibitors, 25 of which exhibit ICso
values below 10 nM, indicating promising potential for further development. We believe that this
platform can accelerate multiple stages of drug development, reduce overall costs, and improve the

success rate of new therapeutics.

Key words: Al-driven drug design, kinase inhibitors, drug discovery, lead optimization.
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Artemisia scoparia Inhibits Neutrophil
Oxidative Burst and Degranulation

C-02
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Effects of a Garlic-Derived Sulfur Compound
on EGFR-Mutant Lung Cancer Cells
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The application of plant-derived extracellular
vesicles in lung cancer treatment
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Effects of Aglaomorpha coronans on the
Regulation of Exercise-Induced Inflammatory
Cytokines in Macrophages under Oxidative
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Development of a c-MET fluorescent probe
based on AP205 virus-like particles for the
detection of drug-resistant brain cancer cells
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Investigation of a bioactive compound in
EGFR-driven lung cancer
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Modulation of Oxidative Stress and
Inflammation by Plant-Derived PN2024

C-08

IHMP ameliorates metabolic dysfunction-
associated steatotic liver disease in obese mice
by modulating lipid metabolism and gut
microbiota

C-09

Polystyrene MicroNanoplastics Trigger Tight
Junction Disruption and Inflammation in Brain
Microvascular Endothelial Cells

C-10

Development and Application of a Method for
Analyzing Sunscreen Agents in Bottled Water
Using Liquid Chromatography-Tandem Mass
Spectrometry

C-11

The active ingredient of Anemarrhena
asphodeloides ameliorates hepatic steatosis in
obese mice
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C-01

Artemisia scoparia Inhibits Neutrophil Oxidative Burst and
Degranulation

Jen-Chieh Tsai ! Tsong-Long Hwang

! Graduate Institute of Health Industry Technology, College of Human Ecology, Chang Gung
University of Science and Technology, Taoyuan, Taiwan
2 Center for Drug Research and Development, College of Human Ecology, Chang Gung University
of Science and Technology, Taoyuan, Taiwan

Ethnopharmacological relevance: Artemisia scoparia (Waldst. & Kit.) is a well-known medicinal

99 ¢e

plant documented in classical pharmacopeias for its functions of “clearing heat,” “resolving dampness,”
and “detoxification.” It has been widely used to treat inflammatory conditions and hepatobiliary
disorders. However, systematic scientific validation of its effects on neutrophil-mediated inflammatory
responses remains lacking.

Aim of the study: This study aimed to investigate the pharmacological effects of A. scoparia extract
on inflammatory responses in human neutrophils, with a particular focus on its inhibitory effects on
reactive oxygen species (ROS) production and degranulation.

Materials and methods: The effects of 4. scoparia extract were evaluated using a neutrophil
functional assay platform. Measured parameters included extracellular and intracellular superoxide
anion generation, elastase release, and ROS production. Cytotoxicity assays were conducted, and flow
cytometry was used to quantify the expression of degranulation-associated cell surface markers.
Results: A. scoparia extract significantly inhibited extracellular superoxide anion generation and
elastase release, with ICso values of 3.24 + 0.44 and 2.46 * 0.27 pg/ml, respectively. Cytotoxicity
assays confirmed that these inhibitory effects were not attributable to cellular damage, indicating a
favorable safety profile. Flow cytometric analysis further demonstrated that the extract markedly
reduced intracellular ROS accumulation and effectively decreased the expression of degranulation-
associated CD markers.

Conclusion: 4. scoparia exhibits dual anti-inflammatory effects by modulating neutrophil-mediated
oxidative stress and protease accumulation. This study not only validates the scientific basis for its
traditional anti-inflammatory use but also demonstrates its therapeutic potential for neutrophil-

associated inflammatory and autoimmune diseases.

Key words: Artemisia scoparia; Inflammation; Neutrophil; Respiratory burst; Traditional Chinese

Medicine

-16 -



( 1) REBnamAREED
o VAREEATERRBRENSEHTE
Wiy B8 Confrrvact vu AT sad Beateh Teokuniogy

C-02

Effects of a garlic-derived sulfur compound on EGFR-mutant
lung cancer cells

Hung-Yu Lin ! Chieh-Wen Chan ! Yu-Xuan Chen ! Tong-Hong Wang !*2 Chin-Chuan Chen >3
Chi-Yuan Chen 2"

!Graduate Institute of Health Industry Technology Chang Gung University of Science and
Technology, Taiwan.
2BioBank, Chang-Gung Memorial Hospital at Linkou, Taiwan.
3Graduate Institute of Natural Products, Chang Gung University, Taiwan.

Diallyl disulfide (DDD), a garlic-derived sulfur compound, has been reported to exhibit anticancer
activity in a variety of tumor types. In this study, we investigated the effects of DDD in EGFR-mutant
lung cancer cells and evaluated its potential to enhance the response to the EGFR tyrosine kinase
inhibitor AZD9291. A panel of lung cancer cell lines with different EGFR mutation backgrounds,
including resistant models, was treated with DDD alone or in combination with AZD9291. DDD
reduced cell viability and proliferation in a dose-dependent manner, with notable effects in EGFR-
mutant and drug-resistant cells. Mechanistically, DDD decreased AXL and c-Myc expression at both
the mRNA and protein levels, reduced Slug protein expression, and promoted apoptosis-related
signaling, suggesting suppression of pathways involved in tumor progression and metastasis.
Combined treatment with DDD and AZD9291 further inhibited cell viability, proliferation, and
migration compared with single-agent treatment. In addition, DDD also reduced AXL expression in
oral cancer cell lines, suggesting that its regulatory effect on AXL-related signaling may extend beyond
lung cancer models. Overall, these findings indicate that DDD exerts anticancer activity in EGFR-
mutant lung cancer cells and may improve responsiveness to targeted therapy through modulation of

the AXL and c-Myc axis, with possible relevance to other AXL-associated cancers.

Key words: Lung Cancer, Natural compound, AXL
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C-03

The application of plant-derived extracellular vesicles in lung
cancer treatment

Luo-Ting Li ! Chieh-Wen Chan ! Yu-Xuan Chen ! Tong-Hong Wang ! Chin-Chuan Chen >3
Chi-Yuan Chen 2"

!Graduate Institute of Health Industry Technology, Chang Gung University of Science and
Technology, Taiwan.
’BioBank, Chang-Gung Memorial Hospital at Linkou, Taiwan.
3Graduate Institute of Natural Products, Chang Gung University, Taiwan.

Lung cancer remains one of the leading causes of cancer-related death worldwide, and its occurrence
and progression are partly attributed to genetic abnormalities, such as mutations in the epidermal
growth factor receptor (EGFR). Although targeted therapies have significantly improved clinical
outcomes, the development of acquired drug resistance still limits their long-term efficacy,
highlighting the urgent need for the development of novel therapeutic strategies. In recent years,
extracellular vesicles derived from medicinal plants have gradually been regarded as promising
nanocarriers, capable of delivering bioactive molecules across species while enhancing their stability
and bioavailability. PC is a traditional medicinal plant that exhibits various biological activities,
including anti-cancer, anti-inflammatory, and anti-aging effects. Our research group has previously
identified that it contains numerous natural bioactive components. However, these bioactive molecules
may still face limitations in in vivo applications, such as poor stability, low bioavailability, and limited
delivery efficiency. Therefore, this study further explores the feasibility of utilizing plant-derived
extracellular vesicles as natural nanocarriers to enhance the intracellular delivery efficiency of active
components and their therapeutic potential. In this study, ultracentrifugation was employed to isolate
PC-derived extracellular vesicles (PC-EVs). The results demonstrated that PC-EVs can effectively
enter lung cancer cells and release the encapsulated bioactive small molecules. In addition, they also
contain functional long non-coding RNAs. Following intracellular delivery, PC-EVs were able to
suppress the oncogenic signaling pathways of EGFR and STATS3, thereby reducing cell proliferation
and promoting apoptosis. In conclusion, the findings of this study support that PC-EVs can regulate
tumor-associated signaling pathways through multiple mechanisms, demonstrating their potential as a
nanotherapeutic platform for the treatment of drug-resistant lung cancer.

Key words: Lung cancer, Plant-derived extracellular vesicles, Long non-coding RNA, EGFR,
STAT3
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7+ %]+ (tumor necrosis factor-a, TNF-0,) - i@ #:iF 427 IL-6 %P 2 F (5% X > TNF-a P %
KFAFEHRD > FTHFRIL6 w2 « TNFo #rf| EF g § kg hE & 75« LA
( Aglaomorpha coronans (Wall. ex Mett.) Copel., AC ) # 4R * >t 4 gsd 449 > 2 p 50 | P
FEEGRE TR L G ISR G2 e ARt 2y WA AC ¢ i35 B-F (ethanolic
extract) (ACE) - j&4p %~ (partitioning) ¥ 2 & 7 & (1-butanol, BUOH) % ~ # (ACE-
BUOH) % § 4p$t& i 2 j*4 p J A (freeradicals) 7+ - fp P& 7 iRi& 2 g§ -k (hydroperoxide,
H202) #ligcz. RAW 264.7 E v fmre & i IL-6 » 454 12 B 25t BHRA AT # % 2. ACE-BUOH =t
AL 5 G Frdl TNF-a 2% 5 t2cik 4p & 45 (ultra-performance liquid chromatography,
UPLC) ¢ = 5 3% (massspectroscopy, MS) (UPLC-MS) t #3 3. ACE-BUOH i & 2 fis 4 =
& % % J pa(chlorogenic acid, 2400.0 pg/g )£ ¥2 % % (catechin, 1096.8 pg/g ) > 12 3~ 3 % ( muscle
damage ) i& {7 ?}&ﬁf‘ Z719 %‘? ( network pharmacology) b 47 EE T IL-6 ¥ TNF- 35 5 B 4454 -
7\%&‘7*#5 M end AT T AR IFEZ BREFT ACE § A fid b (5 Bae (kiR 2 i x(antl-
inflammatory ) »z#*
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dkaa—ﬂ;y% r},;\j\—ﬂf‘%'}fy\ %ﬁ*%fwlﬁygljoﬁbi;%;&p ﬁ%iﬁlbﬂ%iﬂf’f%éfﬁ#if%
,_,{,_‘%. m*ﬁ;%__ = ©°

M43 ' "% ~ c-MET ~ AP205 ~ VLPs ~ Fu& 4

-20-



( 1) REBnamAREED
o TABRFEATERERBRENE WSS
%}{)lx}_é:‘f BOBE Canfovsace vu AT wad Ppairh Teokualogy

C-06

Investigation of a bioactive compound in EGFR-driven lung
cancer

Pei-Rong Hu ! Chieh-Wen Chan ! Yu-Xuan Chen ! Chia-Hsin Hsu ' Tong-Hong Wang ! Chin-
Chuan Chen %3 Yann-Lii Leu %3 Chi-Yuan Chen %"

!Graduate Institute of Health Industry Technology Chang Gung University of Science and
Technology, Taiwan.
?Biobank, Chang-Gung Memorial Hospital at Linkou, Taiwan.
3Graduate Institute of Natural Products, Chang Gung University, Taiwan.

CCC is a promising flavonoid-derived bioactive compound with potential anticancer activity, although
its poor solubility may limit its bioavailability, and clinical application. In this study, we investigated
the therapeutic potential of CCC in EGFR-mutant lung cancer, particularly in tumors with resistance
to EGFR tyrosine kinase inhibitors. CCC exerted significant cytotoxic effects in multiple lung cancer
cell lines harboring EGFR mutations and TKI resistance. Transcriptomic analysis revealed that CCC
modulated EGFR-centered signaling pathways, induced G1/S cell cycle arrest, suppressed Rad51-
mediated homologous recombination repair, and promoted apoptosis. Molecular docking analysis
suggested stable binding of CCC to the ATP-binding pocket of EGFR, while chemical shift and thermal
stability assays supported a direct interaction with mutated EGFR. To address the limitation of poor
solubility, we developed a lung cancer cell membrane-coated nano-delivery system, CM-NP-C. In
mouse models, both free CCC and CM-NP-C inhibited tumor growth, with CM-NP-C showing greater
therapeutic efficacy and no significant toxicity. Taken together, these findings suggest that CCC and
CM-NP-C are promising candidates for next generation EGFR-targeted therapy for drug-resistant lung

canccer.

Key words: Lung cancer, EGFR, Natural compound, Drug resistance, Nano-delivery system
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ITHMP ameliorates metabolic dysfunction-associated steatotic
liver disease in obese mice by modulating lipid metabolism and
gut microbiota

Jia-Ling Chang ! Wen-Chung Huang !*

!Graduate Institute of Health Industry Technology, Chang Gung University of Science and
Technology, Taoyuan 33303, Taiwan

IHMP, a flavonoid widely distributed in various plants, has attracted increasing attention because of
its potential metabolic regulatory effects. This study investigated the protective effects of IHMP against
metabolic dysfunction-associated steatotic liver disease (MASLD) in obese mice and further evaluated
its role in regulating lipid metabolism in hepatocytes. In vitro, oleic acid-induced hepatocytes were
treated with IHMP to examine its effects on lipid metabolic pathways. In vivo, male C57BL/6 mice
were fed a high-fat diet (HFD) to induce obesity and MASLD, followed by intraperitoneal
administration of IHMP for 12 weeks to evaluate its effects on biochemical parameters and hepatic
steatosis. The results showed that IHMP significantly reduced lipid accumulation and lipid
peroxidation in steatotic hepatocytes. In HFD-fed obese mice, IHMP markedly attenuated body weight
gain, improved oral glucose tolerance test (OGTT) results, and alleviated hepatic lipid deposition and
fibrosis. Mechanistically, these beneficial effects were associated with the regulation of lipogenesis
and AMP-related signaling pathways. In addition, IHMP restored the expression of intestinal tight
junction proteins, including ZO-1 and occludin, suggesting an improvement in intestinal barrier
integrity and modulation of gut microbiota composition. Taken together, these findings demonstrate
that IHMP exerts protective effects against MASLD, likely through regulation of lipid metabolism and
modulation of the gut-liver axis. Therefore, IHMP may serve as a promising natural flavonoid for the

prevention and treatment of MASLD.

Key words: obesity ~ MASLD - Lipogenesis ~ gut microbiota
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Polystyrene Micro/Nanoplastics Trigger Tight Junction

Disruption and Inflammation in Brain Microvascular
Endothelial Cells

Yu-Yu Shih * Hui-Ching Tseng? Yi-Hsuan Wu 2 Hsi-Lung Hsieh 23"

! Graduate Institute of Health Industry Technology, College of Human Ecology, Chang Gung
University of Science and Technology, Taoyuan, Taiwan
2 Center for Drug Research and Development, College of Human Ecology, Chang Gung University
of Science and Technology, Taoyuan, Taiwan
3 Department of Neurology, Chang Gung Memorial Hospital, Taoyuan, Taiwan

Polystyrene micro/nanoplastics (PS-MNPs) are widely distributed environmental pollutants and have
raised increasing concerns regarding their potential neurotoxicity. However, the direct effects of PS-
MNPs on brain microvascular endothelial cells (-MECs), a major component of the blood-brain barrier
(BBB), remain unclear. This study aimed to investigate the cytotoxic and inflammatory effects of PS-
MNPs on bMECs and their potential impact on tight junction integrity. Here, mouse bMECs (bEnd.3)
were exposed to PS-MNPs with particle sizes of 1000, 500, and 100 nm at different concentrations.
Cell viability and membrane integrity were evaluated using CCK-8 and CellTox™ Green assays.
Moreover, the expression of inflammation-related proteins was analyzed by Western blot, and the
distribution of the tight junction protein, such as ZO-1, was examined by immunofluorescence (IF)
staining. Our results showed that PS-MNP exposure induced size-, time-, and concentration-dependent
cytotoxicity in bEnd.3 cells, with smaller particles exhibiting greater toxicity. In addition, PS-MNPs
triggered several inflammatory proteins expression, including COX-2 and VCAM-1, in these cells.
The IF data further revealed that the continuous distribution of ZO-1 along cell borders was disrupted
following PS-MNP treatment, indicating alterations in tight junction organizational integrity. These
findings suggest that PS-MNP-induced inflammation through COX-2 upregulation and endothelial
activation (e.g., VCAM-1 expression), may contribute to tight junction disruption and subsequent
impairment of BBB integrity. This study provides insights into the potential mechanisms underlying

microplastic- and nanoplastic-induced brain neurovascular toxicity.

Key words: Polystyrene micro/nanoplastics, Blood-brain barrier, Brain microvascular endothelial cells,

Neuroinflammation
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The active ingredient of Anemarrhena asphodeloides
ameliorates hepatic steatosis in obese mice

Ying-Ling Liu ! Wen-Chung Huang +*

! Graduate Institute of Health Industry Technology, College of Human Ecology, Chang Gung
University of Science and Technology, Taoyuan, Taiwan

Anemarrhena asphodeloides is a traditional Chinese medicinal herb commonly used to treat respiratory
disorders and wasting-thirst syndrome. OFI, a bioactive compound isolated from A. asphodeloides,
may possess beneficial effects on metabolic disorders. This study investigated the protective effects of
OFI against obesity-related metabolic dysfunction-associated steatotic liver disease (MASLD) and
explored the underlying mechanisms. Male C57BL/6 mice were fed a high-fat diet (HFD) for 4 weeks
and then treated with OFI twice weekly for 12 weeks. Oleic acid-stimulated FL83B hepatocytes were
used as an in vitro model to assess the direct effects of OFI on hepatic lipid metabolism. OFI
significantly reduced body weight gain, adipocyte hypertrophy, liver weight, and hepatic lipid
accumulation in HFD-fed mice. It also alleviated hepatic steatosis and adipose tissue inflammation.
Mechanistically, OFI fatty acid B-oxidation in both in vivo and in vitro models. In addition, OFI
improved gut microbiota composition, enhanced intestinal barrier integrity, reduced inflammation.In
conclusion, OFI ameliorates obesity-associated MASLD through regulation of hepatic lipid
metabolism, inflammation, and gut microbiota homeostasis, highlighting its potential as a therapeutic
candidate for MASLD.

Key words: Obesity ; gut microbiota ; B-oxidation ; MASLD
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Portulaca oleracea extracts suppress keratinocyte inflammation
and senescence by targeting the COX-2/PGE; and p53-
p21/CDKNI1A axis

Pei-Xuan Wu ! Hui-Ching Tseng ? Ssu-Yu Chen 2 Hsi-Lung Hsieh %%

! Graduate Institute of Health Industry Technology, College of Human Ecology, Chang Gung
University of Science and Technology, Taoyuan, Taiwan
2 Center for Drug Research and Development, College of Human Ecology, Chang Gung University
of Science and Technology, Taoyuan 33303, Taiwan
3 Department of Neurology, Chang Gung Memorial Hospital, Taoyuan, Taiwan

Skin aging is closely associated with chronic inflammation and cellular senescence, during which skin
cells undergo cell cycle arrest through activation of the p53-p21/CDKNI1A pathway and acquire a
senescence-associated secretory phenotype (SASP). Previous studies have demonstrated that
Portulaca oleracea extract (PO) possesses anti-inflammatory properties, reduces oxidative stress, and
alleviates liver and lung injuries. Therefore, we investigate whether PO can mitigate skin inflammation
and aging. Our previous findings revealed that D-galactose (D-gal) induces senescence in skin
keratinocytes (HaCaT cells), characterized by increased expression of SASP factors (IL-1B, TNF-a,
and IL-6), upregulation of COX-2, and elevated senescence-associated [-galactosidase (SA-B-gal)
activity. Here, we further demonstrate that D-gal regulates the senescence marker p21/CDKNIA,
providing a basis to evaluate the effects of PO on skin inflammation and aging. D-gal induced
senescence by a time- and concentration-dependent increase in p21/CDKN1A protein in HaCaT cells.
Intriguingly, total p53 protein decreased in a concentration-dependent manner, whereas p53
phosphorylation increased, a pattern consistent with activation-associated turnover of p53 that drives
p21 transcription. Mechanistically, pretreatment with PO significantly suppressed D-gal-induced p53
phosphorylation and p21 expression, and diminished SA-B-gal activity. Moreover, PO attenuated the
D-gal-induced expression of inflammation-related mediators, including IL-13, TNF-a, IL-6, and
COX-2. Collectively, PO can reduce skin inflammation and cellular aging by suppressing COX-
2/PGEz and p53/p21 axis and relieving cell-cycle arrest, supporting its promise as a natural skincare

candidate.

Key words: Portulaca oleracea, cellular senescence, skin inflammation, COX-2, p21/CDKN1A
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Evaluation of a picosecond laser in enhancing transdermal
delivery of carnosine

Chien-Yu Hsiao %"

! Department of Nutrition and Health Sciences, Chang Gung University of Science and Technology,
Taoyuan, Taiwan
2 Center for Drug Research and Development, Chang Gung University of Science and Technology,

Taoyuan, Taiwan

The main purpose of this study was to investigate the use of a picosecond laser as a tool to enhance
the transdermal delivery of carnosine through different laser energy pretreatment methods. Porcine and
nude mouse skin were used as experimental models. The skin samples were pretreated with a
picosecond laser, followed by the application of a transdermal diffusion system. Samples were
collected at six fixed time points to determine drug penetration concentrations, and the penetration rate
(flux) and enhancement ratio (ER) were calculated to compare transdermal absorption efficiency under
different laser energy levels. Scanning electron microscopy (SEM) and transmission electron
microscopy (TEM) were employed to observe structural changes in the treated skin. The results
showed that, in porcine skin treated with a picosecond laser at energy levels ranging from 100 mJ to
400 mJ, the penetration rate of carnosine increased by approximately 47 to 62 times. Similarly, in nude
mouse skin under the same energy range, the penetration rate increased by approximately 68 to 81
times. Observations from SEM and TEM revealed that the picosecond laser disrupted the structure of
the stratum corneum. This study confirms that pretreatment with a picosecond laser at different energy

levels can effectively enhance the transdermal delivery of carnosine.

Key words: picosecond laser; carnosine; transdermal delivery
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Structural Engineering and Sensory Optimization of Low-
Carbohydrate Functional Bakery Systems Incorporating
Medicinal Botanical Extracts via Psyllium-Based Gluten

Replacement and Non-Nutritive Sweetening

Ann Lin *
Department of Nutrition and Health Sciences, Research Center for Food and Cosmetic Safety, and
Research Center for Chinese Herbal Medicine, College of Human Ecology,
Chang Gung University of Science and Technology

Addressing the escalating prevalence of metabolic disorders, this study presents a comprehensive
formulation strategy for low-carbohydrate functional bakery products—specifically cassia seed and
chrysanthemum cheesecakes and pumpkin-based cookies—engineered with bioactive botanical
extracts from Lycium barbarum, Semen Cassiae, and Chrysanthemum morifolium. By reconstructing
the food matrix using almond flour and psyllium husk as a gluten-mimetic hydrocolloid, we established
a stable protein-lipid network that significantly enhanced structural integrity, elasticity, and
cohesiveness while successfully mitigating common textural defects like dryness and crumbliness.
Furthermore, the complete substitution of sucrose with thermally stable monk fruit mogrosides,
combined with the strategic incorporation of cocoa and cinnamon to mask botanical bitterness, resulted
in a nutritionally dense profile with high sensory acceptability. These findings provide a scalable and
scientifically grounded framework for designing functional food systems that support metabolic health
management, particularly for populations addressing obesity and type 2 diabetes, by effectively
reconciling the technical challenges of carbohydrate reduction with the delivery of medicinal botanical

benefits.

Key words: Low-carbohydrate bakery; functional food engineering; psyllium husk; monk fruit

sweetener; medicinal botanical extracts; gluten-free matrix; glycemic control.
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Targeting HDAC6 for Degradation: A Novel Homo-dimeric
PROTAC Strategy to Sensitize Gefitinib and Destabilize EGFR
in NSCLC

Rui-Jun Hsu ! Chao-Wu Yu ? Jui-Ling Hsu **

! Department of Nursing, Center for Drug Research and Development, Chang Gung University of
Science and Technology, Taoyuan City, ROC.
2 School of Pharmacy, National Taiwan University, Taipei, ROC.
3 Division of Hematology-Oncology, Department of Internal Medicine, Chang Gung Memorial
Hospital, Linkou Medical Center, Taoyuan City, ROC.

Background: Non-small cell lung cancer (NSCLC) accounts for approximately 85% of lung cancer
cases. While EGFR-TKIs like gefitinib are effective for mutant cases, many patients exhibit intrinsic
insensitivity or acquired resistance. A549 cells, characterized as EGFR wild-type and KRAS-mutant,
represent a model typically insensitive to gefitinib monotherapy. HDAC6, a cytoplasmic deacetylase,
regulates cancer cell survival and drug resistance. We developed novel homo-dimeric HDAC6
degraders (1la, 11b, 11c¢) based on the homo-PROTAC concept to target HDAC6 and enhance
therapeutic efficacy selectively. This study evaluates the synergistic anti-cancer effects of these novel
homo-dimeric degraders combined with gefitinib in A549 cells and elucidates the underlying
molecular mechanisms.

Methods: A549 cells were treated with gefitinib alone or in combination with homo-dimeric HDAC6
degraders (11a, 11b, and 11c). Cell growth inhibition and viability were determined using SRB assays.
Flow cytometry with propidium iodide (PI) staining was employed to analyze cell cycle distribution
and quantify the sub-G1 apoptotic population. The synergistic interaction between gefitinib and the
degraders was evaluated using the Chou-Talalay method to calculate the Combination Index (CI).
Western blot analysis was performed to assess the expression levels of target and signaling proteins
Results: In combination with gefitinib, these degraders significantly increased sub-G1 populations
with CI values consistently below 1.0, indicating strong synergism. Mechanistic studies on compound
11c revealed that the combination therapy not only induced apoptosis but also triggered S-phase cell
cycle arrest, accompanied by an increase in Cyclin A levels. Furthermore, the combination treatment
enhanced PARP/caspase-3 cleavage and reduced total EGFR expression. Notably, overexpression of
HDACG6 effectively reduced the combination-induced cleavage of PARP and caspase-3, confirming
that the synergistic anti-tumor effects are HDAC6-dependent. This approach enhances apoptotic
responses and demonstrates significant potential for overcoming therapeutic insensitivity or resistance
in NSCLC.

Key words: HDAC6 Degrader, NSCLC, Gefitinib, PROTAC, Combination Therapy
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Development of Natural Herbal Combination Compound-
Loading Nanodrug for Glioblastoma Therapy

Chia-Yu Hsu ¥  Zhi-Jing Pen '*# Ming-Yi Lee ! Yu-Chia Chang ! Hao-Han Pang '-*

! Center for Drug Research and Development, Collage of Human Ecology, 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.

Background: Glioblastoma (GBM) is one of the most fatal tumors in the central nervous system
(CNS). The average survival is less than 1.5 years after diagnosis. Current therapy is based on surgery
with assistant therapy such as radio therapy and chemotherapy (temozolomide). However, the
recurrence and drug resistance of GBM lead to low survival rate and poor outcome even after therapy.
Therefore, there is an urgent need to discover new drug and delivery methods to overcome these
challenges. Aims and methods: In this study, we aimed to do two major breakthroughs: First, screen
and find potential drugs from natural herbal combination compounds. Second, development of
targeting nanocarriers loaded with functional compounds to target GBM cells. We have screened 12
Chinese natural herbal combination compounds to evaluate the anti-GBM efficiency. For the Nanodrug
delivery system, we utilized poly (lactic-co-glycolic acid) (PLGA)-based nanoparticles formation
technology as a packaging method. The nanoparticles are prepared by using nanoprecipitation method
and use in house produced positively charged polymer (PCP), providing a permanent positive surface
charge to enhance mucoadhesion and cellular uptake.Results: Among the 12 combinations, TCM-4
and TCM-9 have the best efficiency in tumor cell inhibition based on the in vitro results. Both TCM-
4 and TCM-9 enhanced the cell apoptosis about 60% against U87 GBM cells and causing about 50%
cell death with about 60 pg/ml concentration. According to TEM image, the formulated PLGA
nanoparticles exhibited a spherical morphology with an average diameter of 150 nm. DLS results also
support a narrow polydispersity index about 0.8-11%. We also evaluated the efficiency of the delivery
by the model drug, curcumin, and found it can improve the ICso of curcumin from 25uM to 0.6uM
against GBM cells. The future works will be combined the TCM-4 and TCM-9 with PLGA-PCP
packaging technology and perform in vivo experiments to evaluate the efficiency. Conclusion: In
summary, we found a new potential GBM therapy compound from natural herbal combination and
proved the nanocarriers can improve the tumor cell killing efficiency. The system has high potential to
become a new GBM therapy method to overcome this lethal tumor.

Key words: natural herbal compounds, nanotechnology, drug delivery, glioblastoma (GBM), PLGA
nanoparticles
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CARMAZ3 Inhibition by Triptolide: A Novel Mechanism to
Sensitize Hepatocellular Carcinoma to Chemotherapy

Pei-Chen Liao ' Cai-Yu Chen * Po Hsiang Liao '~

! Center for Drug Research and Development, College of Human Ecology, Chang Gung University
of Science and Technology, Taoyuan, 333324, Taiwan

Background : Hepatocellular carcinoma (HCC) is a major health concern in Taiwan, ranking as the
second leading cause of cancer-related mortality. While sorafenib is the standard systemic therapy for
advanced HCC, its efficacy is often compromised by the development of drug resistance. This study
aims to investigate whether Triptolide (TPL), a bioactive compound derived from Tripterygium
wilfordii, can enhance chemosensitivity in HCC by modulating CARMA3 expression and reactive
oxygen species (ROS) production.

Methods : HCC cell lines were treated with Triptolide to evaluate its effects on cell growth, apoptosis,
and intracellular ROS levels. Western blot analysis was used to examine the protein expression of
CARMA3 and its downstream signaling components. To clarify the functional role of CARMA3, we
performed genetic modulation (overexpression and knockdown) and assessed its impact on Triptolide-
induced cytotoxicity and sorafenib sensitivity.

Results : Triptolide treatment significantly inhibited HCC cell viability in a dose- and time-dependent
manner, which was accompanied by a marked downregulation of CARMAS3 expression. Functional
assays revealed that CARMA3 knockdown increased ROS accumulation and sensitized HCC cells to
sorafenib-induced apoptosis. In contrast, CARMA3 overexpression partially rescued cells from
Triptolide-mediated injury, indicating that CARMAZ3 plays a protective role against oxidative stress in
HCC cells.

Conclusion : Our results suggest that Triptolide acts as a potent chemosensitizer that enhances the
cytotoxic effects of sorafenib by suppressing CARMA3-mediated signaling and promoting ROS-
dependent cell injury. These findings highlight the therapeutic potential of combining Triptolide with

conventional chem

Key words: Hepatocellular carcinoma (HCC); Triptolide; CARMA3; Reactive oxygen species
(ROS); Chemosensitivity
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Enhancing the transdermal absorption of ellagic acid using
non-ablative laser

Chien-Yu Hsiao "2 Chun-Hsun Huang % 3*

"Department of Nutrition and Health Sciences, Chang Gung University of Science and Technology
2 Research Center for Food and Cosmetic Safety, Chang Gung University of Science and Technology
3 Department of Cosmetic Science, Chang Gung University of Science and Technology

Ellagic acid is a naturally occurring polyphenolic compound widely distributed in various plants,
particularly in pomegranates, berries, and nuts. Regarding its skin-whitening mechanism, ellagic acid
has been reported to inhibit tyrosinase activity, thereby reducing melanin production. Consequently, it
has shown considerable potential in modern cosmetic formulations and aesthetic dermatology.

This study employed CO: fractional laser, Er:YAG fractional laser, and picosecond laser as tools to
enhance transdermal delivery. The aim of this study is to investigate whether pretreatment of porcine
skin with different laser modalities and energy levels could effectively improve the transdermal
absorption of ellagic acid. In the experimental design, porcine skin samples were first pretreated with
CO: fractional laser, Er:YAG fractional laser, and picosecond laser. Subsequently, a transdermal
delivery system (Franz diffusion cell) was used, and samples were collected at six predetermined time
points to analyze the permeated concentration of ellagic acid. The permeation flux and enhancement
ratio (ER) were then calculated to compare the effects of different laser types and energy levels on
transdermal absorption. The results demonstrated that, in the CO- fractional laser-treated groups, the
enhancement ratios for ellagic acid permeation ranged from 88 to 106-fold. In the Er:YAG fractional
laser-treated groups, the enhancement ratios ranged from 56 to 64-fold. In the picosecond laser-treated
groups, the enhancement ratios ranged from 42 to 45-fold. These findings confirm that pretreatment
with COs: fractional laser, Er:YAG fractional laser, and picosecond laser can all effectively enhance the

transdermal absorption of ellagic acid.

Key words: Ellagic acid; CO: fractional laser; Er:YAG fractional laser; picosecond laser; transdermal

absorption
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