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Jhang JF, Jiang YH, Kuo HC. Discriminating different overactive bladder subtypes by urinary
biomarkers in women with frequency—urgency syndrome. Biomedicines 2023; 12:2336.
(Correspondence)

Chen SF, Kuo HC. Urethral sphincter botulinum Toxin A injection for non-spinal cord injured
patients with voiding dysfunction without anatomical obstructions: Which patients benefit most?
Toxins 2023; 15:87. (Correspondence)

Chow PM, Kuo HC. Botulinum toxin A injection for autonomic dysreflexia - Detrusor injection or
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overactive bladder in children. J Pres Med 2023; 13:616. (Correspondence)
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neurogenic lower urinary tract dysfunction in chronic spinal cord injury patients — When
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Jiang YH, Liao CH, Kuo HC: Current and potential urological applications of botulinum toxin A.
Nat Rev Urol 2015;12:519-33. (SCI)

Jiang YH, Lee CL, Kuo HC: Urothelial dysfunction, suburothelial inflammation, and altered
sensory protein expression in men with bladder outlet obstruction and various bladder
dysfunctions: correlation with urodynamics. J Urol 2016;196(3):831-7 (SCI)

Jiang YH, Kuo HC: Urothelial barrier deficits, suburothelial inflammation and altered sensory
protein expressions in detrusor underactivity. J Urol 2017; 197(1):197-203. (SCI)

Jiang YH, Kuo YC, Jhang JF, Lee CH, Hsu YH, Ho HC, Kuo HC. Repeated intravesical injections of
platelet-rich plasma improve symptoms and alter urinary functional proteins in patients with
refractory interstitial cystitis. Sci Rep 2020; 10(1):15218. (SCl)

Jiang YH, Jhang JF, Hsu YH, Ho HC, Wu YH, Kuo HC. Urine cytokines as biomarkers for diagnosing
interstitial cystitis/ bladder pain syndrome and mapping its clinical characteristics. Am J Physiol
Renal Physiol 2020; 318(6): F1391- F1399. (SCI)

Jiang YH, Jhang JF, Hsu YH, Ho HC, Wu YH, Kuo HC. Urine biomarkers in ESSIC type 2 interstitial
cystitis/bladder pain syndrome and overactive bladder with developing a novel diagnostic
algorithm. Sci Rep 2021; 11(1):914-923. (SCl)
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Patterns of AFP kinetics correlate with outcomes of immune checkpoint inhibitors-based

combination treatment for unresectable hepatocellular carcinoma
HFR(E=):

Background& Aim

Promising results with survival benefit have been confirmed for immune checkpoint
inhibitor (ICI) combination therapy (Atezolizumab plus bevacizumab) in IMbravel50 study
for unresectable hepatocellular carcinoma (UHCC). However, the rapid treatment response
and durable duration of response only noted in around 30% patients in clinical trials.
Currently, there are only few potential biomarkers to predict the treatment response,
Including 10-10 rules (On-treatment AFP response), CRAFITY score (Baseline AFP). However,
both 10-10 rules (86.3%) and CRAFITY score (61%) were created largely based on ICI
monotherapy. Considering the different response rates and survival outcomes, whether
pattern of AFP kinetics can predict outcomes of I0 combinations for uHCC is unclear. This
study aimed to evaluate the correlation of early on-treatment AFP kinetic pattern with the
outcomes of ICl combination treatment in patients with uHCC.

Materials & Methods

Patients with unresectable HCC with IClI treatment naive received lenvatinib plus
pembrolizumab or atezolizumab plus bevacizumab in Taipei Veteran General Hospital from
Jul. 2019 till Apr. 2022 was prospectively enrolled. The status of HCC was either in advanced
HCC or failed by prior locoregional therapy. Patients without assessable response images,
follow-up period less than 6 weeks were excluded. The tumor responses were assessed
according to RECIST 1.1 criteria.

Outcomes

Total 124 patients, including 107 patients received lenvatinib+ pembrolizumab with another
17 patients received atezolizumab plus bevacizumab. According to the AFP on treatment
response in the first 6 weeks, 4 patterns were classified: (1) Patients with persistent AFP
decreasing to less than 20% baseline level at week 6, n=37 (29.8%) (2) Patients with partial
AFP decrease or stable (20-120% baseline level at week 6), n=33 (26.6%) (3) Patients with
persistent increasing or decreasing initially but rapid rebound at week 6, n=29 (23.4%) (4)
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Patients with baseline AFP level less than 10ng/ml. AFP decreased less than 20% baseline
(Pattern 1) has significantly better PFS (9.4m) than those only partially decreased or stable
(Pattern 2) (4.9m). AFP kinetic pattern 1 is the independent prognostic factor of better PFS.
AFP kinetic pattern 1 has better OS (19.3m) than those persist progression or rapid rebound
(Pattern 3) (10.8m) Those with baseline AFP level <10 ng/ml (Pattern 4) had similar OS with
pattern 1; AFP negative group has a distinct OS, which might affect the outcomes of clinical
trials.

Conclusions

Patients with favorable responses and survival outcomes could be identified by classifying

the different patterns.
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1. Wu CJ*, Lee PC, Hung YW, Lee CJ, Chi CT, Lee IC, Hou MC, Huang YH. Lenvatinib plus
pembrolizumab for systemic therapy-naive and -experienced unresectable hepatocellular carcinoma.
Cancer Immunol Immunother. 2022 Mar 28. doi: 10.1007/s00262-022-03185-6. Epub ahead of print.
PMID: 35347395.

2. Wu CJ*, Chau GY, Lee IC, Huo TI, Su CW, Hou MC, Huang YH. Early and late recurrence of surgically
resected hepatitis B virus-related hepatocellular carcinoma on nucleos(t)ide analogues therapy. J
Formos Med Assoc. 2021 Aug;120(8):1563-1571. doi: 10.1016/j.jfma.2020.11.019. Epub 2020 Dec
15. PMID: 33334659.

3. Lee PC, Wu CJ*, Hung YW, Lee CJ, Chi CT, Lee IC, Yu-Lun K, Chou SH, Luo JC, Hou MC, Huang YH.
Gut microbiota and metabolites associate with outcomes of immune checkpoint inhibitor-treated
unresectable hepatocellular carcinoma. J Immunother Cancer. 2022 Jun;10(6):e004779. doi:
10.1136/jitc-2022-004779. PMID: 35738801; PMCID: PM(C9226985. (co-first author)

0390




[BPREAERAFEFLT I LBREB A HRE]

(¢ ) + o3 L(E ) Yi-Hsiang Huang
BN SUR - B PR RTINS Tk ¥ A
BRAE HOE s

@+ % 45 |yhhuang@vghtpe.gov.tw

|

B A gn [N/A

A =B = ?}Tﬁ%%?giﬂf% # 4
RBpP i~ g %5?}1‘%%5?;,]% %E?F—L
RBP id ~ iRk %55355 17 R 2022.08 ¢4
BR Eﬂif%ﬂgii«’%‘f%%‘f,]‘s pPEER L= 2016.08 iz &
F A ER 5&%5 P fE3R 5 g aFik gl pld iz 2017.05 iz &
Hepatology
5 £ Immunology
Hepatitis, Hepatic cancer
REAMBFAT S EH *corresponding author

1.Lee PC, Chao Y, Chen MH, Lan KH, Lee IC, Hou MC, Huang YH*. Risk of HBV reactivation in patients
with immune checkpoint inhibitor-treated unresectable hepatocellular carcinoma. J ImmunoTher
Cancer 2020 Aug;8(2):e001072 (2022 IF=12.469, Oncology 25/245)

2.Lee PC, Wu CJ, Hung YW, Lee CJ, Chi CT, Lee IC, Yu-Lun K, Chou SH, Luo JC, Hou MC, Huang YH.*.
Gut microbiota and metabolites associate with outcomes of immune checkpoint inhibitors-treated
unresectable hepatocellular carcinoma. J Immunother Cancer 2022 Jun;10(6):e004779. doi:
10.1136/jitc-2022-004779 (2022 IF=12.469, Oncology 25/245)

3.Chen MHan*, Lee IC, Chen MHuang, Hou MC, Tsai CY, Huang YH*. Abatacept is second to
rituximab at risk of HBsAg reverse seroconversion in patients with rheumatic disease. Annals of
Rheumatic Diseases 2021 Nov;80(11):1393-1399 (2022 IF=27.973, Rheumatology 3/34)

4.Lee IC, Huang JY, Chen TC, Yen CH, Chiu NC, Hwang HE, Huang JG, Liu CA, Chau GY, Lee RC, Hung
YP, Chao Y, Ho SY*, Huang YH*. Evolutionary Learning Derived Clinical-Radiomic Models for
Predicting Early Recurrence of Hepatocellular Carcinoma After Resection. Liver Cancer. 2021 Sep
20;10(6):572-582. doi: 10.1159/000518728. eCollection 2021 Nov (2022 IF=12.430,
Gastroenterology/Hepatology 8/93)

5.Chen MHan, Chen MHuang, Chou CT, Hou MC, Tasi CY*, Huang YH*. Low but Long-lasting Risk of
Reversal of Seroconversion in Patients With Rheumatoid Arthritis Receiving Immunosuppressive
Therapy. Clin Gastroenterol Hepatol. 2020 Oct;18(11):2573-2581 (2022 IF=13.576,
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0 400




FR i EARL 5?’%&?5}15?5*
WAL (P %) AL (¥=) Sheng-Dean Luo
B B 2L AR Jraie

iz 48 : rsd0323@cgmh.org.tw
FEFEL(Y 2 )R R (¥ <) Chang-Chun Hsiao

#
<

3

P (FE2):
Leptin Expression Was Associated with Advanced Clinical Features of Nasopharyngeal

Carcinoma

HEB(E?):

The roles of Leptin are well-characterized in various cancers besides nasopharyngeal
carcinoma (NPC). Thus, the aim of this study was to understand the role of Leptin in NPC
and the possible effectiveness of using Leptin as a therapeutic target for this cancer.

In the study, we will analyze the performance of leptin by gRT-PCR, ELISA,
immunohistochemistry, Western blotting and TCGA data bank. The effect of gain or loss of
leptin function on tumor cells will also be confirmed by MTT, cell colony formation, wound
healing and Transwell invasion assays, and animal studies. Leptin-regulated glucose
consumption and lactate production were assessed by ELISA results. In addition, qRT-PCR
and Western blotting were used to examine the signaling pathway of leptin regulation.
Immunoprecipitation assays were performed to confirm the interaction between leptin and
EGFR. Furthermore, leptin performance upon miR-874-3p regulation was assessed using
bioinformatics algorithms, gRT-PCR, luciferase reporter assay, AGO2-RIP assay and Western
blotting.

In this study, the results showed that leptin expression was increased in serum and tumor
tissue of NPC patients, and when leptin expression was elevated, it was associated with
advanced clinical features and poor prognosis in NPC. In addition, leptin significantly
promoted the growth, motility and glycolysis of nasopharyngeal carcinoma tumor cells in
vitro and in vivo. In addition, leptin is associated with EGFR and promotes cell growth by
regulating cell cycle-related marker proteins, glycolysis-related genes, and the
EGFR/AKT/c-Myc signaling pathway. In addition, leptin also enhances the invasive ability of
nasopharyngeal carcinoma tumor cells through EMT. We further explored the effect of
miR-874-3p on leptin-involved NPC tumor progression. Overexpression of miR-874-3p
inhibits cell growth, motility, glucose consumption, and lactate production in
nasopharyngeal carcinoma tumor cells, while inhibition of miR-874-3p also has the opposite
effect. Analysis of AGO-RIP confirmed that the miR-874-3p-related protein Argonaute 2
(AGO2) regulates leptin expression in nasopharyngeal carcinoma tumor cells, and leptin
inhibition would suppress miR-874-3p inhibitors. effect. In clinical samples, we also found
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that miR-874-3p was negatively correlated with leptin expression.

In sum, our findings reveal the association of leptin with NPC and highlighted the potential
of targeted therapy based on the leptin gene silencing in nasopharyngeal cancer cells. In
addition, the newly discovered leptin/EGFR/AKT/c-Myc regulatory axis may also provide
new idea and information for NPC.
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Fang FM, Huang TL, Lin YH, Chien CY, Chuang HC, Luo SD, Lin HC, Lin YT, Li SH, Liao KC, Tsai WL.
Concurrent chemoradiotherapy by simultaneously integrated boost volumetric-modulated arc
therapy for nasopharyngeal carcinoma-toxicity/quality of life and survival. Head Neck. 2019
May;41(5):1282-1289.

Luo SD, Chen WC, Wu CN, Yang YH, Li SH, Fang FM, Huang TL, Wang YM, Chiu TJ*, Wu SC*. Low-Dose
Aspirin Use Significantly Improves the Survival of Late-Stage NPC: A Propensity Score-Matched
Cohort Study in Taiwan. Cancers (Basel) 2020 Jun 12;12(6):1551.

Lin YH, Cheng JY, Huang BS, Luo SD, Lin WC, Chou SY, Juang PJ, Li SH, Huang EY, Wang YM*,
Significant Reduction in Vertebral Artery Dose by Intensity Modulated Proton Therapy: A Pilot Study
for Nasopharyngeal Carcinoma. J Pers Med. 2021 Aug 22;11(8):822.

Luo SD, Tsai HT, Chiu TJ, Li SH, Hsu YL, Su LJ, Tsai MH, Lee CY, Hsiao CC*, Chen CH*. Leptin Silencing
Attenuates Lipid Accumulation through Sterol Regulatory Element-Binding Protein 1 Inhibition in
Nasopharyngeal Carcinoma. Int J Mol Sci. 2022 May 20;23(10):5700.

Luo SD, Tsai HT, Hwang CF, Chiu TJ, Li SH, Hsu YL, Hsiao CC, Chen CH*. Aberrant
miR-874-3p/leptin/EGFR/c-Myc signaling contributes to nasopharyngeal carcinoma pathogenesis. J
Exp Clin Cancer Res. 2022 Jul 1;41(1):215.

0430



[LA«SRAFEF]“ HELRER 4 L]
T

i 7 . ¥ 7
o % .. . « |CHANG-CHUN HSIAO
(¢ =) (<)
1 (EACE | it TR FER
BA K&
%+ % 48 |cchsiao@mail.cgu.edu.tw )
y
i# A $n |https://gicm.cgu.edu.tw/p/412-1080-12382.php?Lang=zh-tw </
! /
‘ University of Minnesota, Biomedical Engineering, Ph.D. “
LR TAFEFL Bl
£
2P FEA AFMFES, Bwwi2 S, wRoR
% E

REAMFET R EH

1.Yung-Che Chen, Chang-Chun Hsiao, Chao-Chien Wu, Tung-Ying Chao, Sum-Yee Leung, Yu-Ping
Chang, Chia-Cheng Tseng, Chiu-Ping Lee, Po-Yuan Hsu, Ting-Ya Wang, Po-Wen Wang, Ting-Wen
Chen*, Meng-Chih Lin* (2022, Nov). Next generation sequencing reveals
miR-431-3p/miR-1303 as immuneregulating microRNAs for active tuberculosis. Journal of
Infection, 85 (5): 519-533. (SCI, 4/94 (4%), INFECTIOUS DISEASES).

2. Sheng-Dean Luo, Hsin-Ting Tsai, Tai-Jan Chiu, Shau-Hsuan Li, Ya-Ling Hsu, Li-Jen Su, Meng-Hsiu
Tsai, Ching-Yi Lee , Chang-Chun Hsiao* and Chang-Han Chen (2022, May). Leptin Silencing
Attenuates Lipid Accumulation through terol Regulatory Element-Binding Protein 1 Inhibition in
Nasopharyngeal Carcinoma. International Journal of Molecular Sciences, 23(10):1-12.

3. Tai-Jan Chiu, Yi-Ju Chen, Jui Lan, Yen-Yang Chen, Yueh-Chiu Chen, Hsiao-Wu Lin, Hsin-Ting Tsai,
Yu-Sheng Lin, Chang-Chun Hsiao*, Chang-Han Chen (2021, Nov). Downregulation of Notch3
links TIMP3 inhibition to suppress aggressive phenotypes of pancreatic ductal adenocarcinoma.
Am J Cancer Res,11(11),5609-5624. (SCl, 64/242, Oncology).
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Tetrahydrocurcumin inhibits of P. aeruginosa lipopolysaccharide-induced NLRP3
inflammasome-mediated pyroptosis by p38/JNK/NFkB signaling pathway in microglial cells

HEB(E?):

As a pathological feature of patients with neurodegenerative diseases, the pyroptosis of
microglial cells have been identified to accelerate the release of pro-inflammatory cytokines
and accumulation of Amyloid beta peptide (AB) through inflammasomes.
Tetrahydrocurcumin (THC), a major curcumin metabolite, is widely admitted with excellent
antioxidant and anti-inflammatory properties, but little known in regulating the NLRP3
inflammasomes in the brain remains unclear.

In this study, the first results showed that THC decreased pyroptotic and extracellular
IL-18 levels by P. aeruginosa LPS (P.a. LPS) inducted BV-2 cells. Next, the results showed that
acidified lysosomes were reduced under THC pretreatment by acridine orange staining, and
western blot assays indicated that the expression levels of inflammasome proteins including
NLRP3, ASC, and AIM-2; pyroptotic factors including cleaved-caspase-1, N-GSDMD, and
proinflammatory factors including IL-1B and IL-18 were decreased in the P.a. LPS treated
with THC. THC also markedly decreased the p MEK1/2, p-38 and p-JNK but not p-ERK.

On the other hand, THC also reduced the intracellular ROS levels by activating GSH and
HO-1, thereby inhibiting pyroptosis in BV-2 cells. This result was demonstrated when
inhibition of HO-1 using SnPP resulted in increased pyroptosis levels, whereas THC
treatment decreased pyroptosis levels.

In summary, this study first confirmed that THC diminishes NLRP3
inflammasome-mediated pyroptosis via the MEK/p38/JINK/NFkB signaling pathway in P.a.
LPS-induced BV-2 cells. In addition, THC also reduced ROS-mediated pyroptosis by activating
GSH and HO-1. These studies support the function of THC as an inhibitor of the
inflammatory response in brain microglia and its potential as a drug for neurodegenerative
diseases.

Keywords: pyroptosis, microglial cells, tetrahydorcurcumin (THC), NLRP3, MAPK
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Lin, S-H. Profiling antibody signature of schizophrenia by Escherichia coli proteome microarrays.
Brain, Behavior, and Immunity. 2022;106:11-20. doi: 10.1016/j.bbi.2022.07.162

Chen, B-Y, Lin, J-J, Lu, M-K, Tan, H-P, Jang, F-L, Lin, S-H. Neurodevelopment regulators miR-137
and miR-34 family as biomarkers for early and adult-onset schizophrenia. npj Schizophrenia.
2021;7:35. doi: 10.1038/s41537-021-00164-1

Chen, B-Y, Tsai I-N, Lin, J-J, Lu, M-K, Tan, H-P, Jang, F-L, Gan, S-T, Lin, S-H. Risk model assessment
in early-onset and adult-onset schizophrenia using neurological soft signs. Journal of Clinical

Medicine. 2019;8:1443. doi: 10.3390/jcm8091443.
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Chen BY, Hsu CC, Chen YZ, Lin JJ, Tseng HH, Jang FL, Chen PS, Chen WN, Chen CS*, Lin SH*.
2022/7. Profiling antibody signature of schizophrenia by Escherichia coli proteome microarrays.
Brain Behavior and Immunity 106:11-20

Wang XY, Lin JJ, Lu MK, Jang FL, Tseng HH, Chen PS, Chen PF, Chang WH, Huang CC, Lu KM, Tan
HP, Lin SH*. 2022/2. Development and validation of a web based prediction tool on minor
physical anomalies for schizophrenia. Schizophrenia 8:4.

Chen BY, Lin JJ, Lu MK, Tan HP, Jang FL, Lin SH*. 2021/7. Neurodevelopment regulators miR-137
and miR-34 family as biomarkers for early and adult onset schizophrenia. npj Schizophrenia 7:35
Liu JY, Chen HY, Lin JJ, Lu MK, Tan HP, Jang FL, Lin SH*. 2020/1. Alterations of plasma cytokine
biomarkers for identifying age at onset of schizophrenia with neurological soft signs.
International Journal of Medical Sciences 17(2): 255-262

Chen BY, Tsai IN, Lin JJ, Lu MK, Tan HP, Jang FL, Gan ST, Lin SH*. 2019/9. Risk model assessment in
early-onset and adult-onset schizophrenia using neurological soft signs. Journal of Clinical
Medicine 8(9): 1443

Kuo CW, Yang SC, Shih YF, Liao XM, Lin SH*. 2022/3. Typical Antipsychotics is Associated with
Increased Risk of Severe Exacerbation in Asthma Patients— A Nationwide Population-Based
Cohort Study. BMC Pulmonary Medicine 22:85.
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Next-Generation Sequencing Profiles of the Methylome and Transcriptome in Peripheral
Blood Mononuclear Cells of Rheumatoid Arthritis

HFR(E=):

Using next-generation sequencing to decipher methylome and transcriptome and
underlying molecular mechanisms contributing to rheumatoid arthritis (RA) for improving
future therapies, we performed methyl-seq and RNA-seq on peripheral blood mononuclear
cells (PBMCs) from RA subjects and normal donors. Principal component analysis and
hierarchical clustering revealed distinct methylation signatures in RA with methylation
aberrations noted across chromosomes. Methylation alterations varied with CpG features
and genic characteristics. Typically, CpG islands and CpG shores were hypermethylated and
displayed the greatest methylation variance. Promoters were hypermethylated and
enhancers/gene bodies were hypomethylated, with methylation variance associated with
expression variance. RA genetically associated genes preferentially displayed differential
methylation and differential expression or interacted with differentially methylated and
differentially expressed genes. These differentially methylated and differentially expressed
genes were enriched with several signaling pathways and disease categories. 10 genes
(CD86, RAB20, XAF1, FOLR3, LTBR, KCNH8, DOK7, PDGFA, PITPNM2, CELSR1) with
concomitantly differential methylation in enhancers/promoters/gene bodies and differential
expression in B cells were validated. This integrated analysis of methylome and
transcriptome identified novel epigenetic signatures associated with RA and highlighted the
interaction between genetics and epigenetics in RA. These findings help our understanding
of the pathogenesis of RA and advance epigenetic studies in regards to the disease.
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No.1

NOX2-deficient Pulmonary Neutrophils and Macrophages Have Lower PD-L1
Expression and May Aggravate Allergic Lung Inflammation through Affecting

ILC Populations
Student: = 7 % 5 F 54 Advisor: ¥ H

Abstract

Redox balance plays an important role in the pathogenesis of allergic asthma. We previously
reported that NADPH oxidase 2 (NOX2)-derived ROS may modulate tissue inflammation
through affecting neutrophil programmed cell death 1 ligand 1 (PD-L1) expression. To reveal
the role of NOX2 in regulating PD-L1 expressions on pulmonary neutrophils and
macrophages and in ILC differentiation, we established an allergic asthma model using
NOX2-deficient (Cybb_/_) mice stimulated with the Dermatophagoides pteronyssinus (Der p)
extract along with LPS. We first found that NOX2 deficiency led to decreased group 2 innate
lymphoid cell (ILC2) while ILC1 and ILC3 were significantly increased in the Cybb_/_ mice in
Der p extract alonginduced with LPS induced lung inflammation. The cell numbers of
neutrophil, eosinophil and alveolar macrophage (AM) also increased in the stimulated
Cybb_/_ mice when compared with WT mice. Meanwhile, the Cybb_/_ neutrophils and AMs
had low PD-L1 expression in the inflammatory lungs. Especially, the PD-L1* AMs in Cybb_/_
mice expressed lower percentage in CD86" AMs than those in WT mice. Moreover, the total
AM showed higher amounts of TNF-a production in Cybb_/_ mice than that WT mice upon
Der p along with LPS stimulation. The pro-inflammatory cytokines IL17A and IL-1B were also
significantly increased in stimulated lung of Cybb_/_ mice. Altogether, these results indicated
that NOX2 deficiency may lead to decreased level of ILC2 and downregulation of PD-L1
expression on neutrophils and AMs while inducing higher amounts of pro-inflammatory
cytokine production. Based on these data, we are performing experiments using isolated
neutrophils and AMs to coculture with ILC2s from induced Cybb_/_ and WT mice in order to
characterize the role of NOX2 in neutrophil and macrophage modulating ILC
trans-differentiation. We also are testing the effect of recombinant PD-L1 treatment in

modulating the severity of asthmain lung inflammation of WT and Cybb_/_ mice.

Key words: neutrophils, innate lymphoid cells, macrophages, PD-1, PD-L1, M1/M2

polarization, allergic asthma
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Molecular mechanism of IncRNA MIR4500HG003-mediated triple
negative breast cancer metastasis
Student: = 7 % éﬁ?@?%? “TRR = 5k T Advisor: E R iR

Abstract

Purpose: Triple-negative breast cancer (TNBC) is a highly metastatic type of
breast cancer with poor prognosis. Distant metastasis is the major cause of poor
prognosis of TNBC that can reduce the patient's 5-year survival rate to 12%.
Primary breast cancer can spread to other organs, including the brain (30%), lung
(40%), liver (20%), bones (10%) and develop into secondary cancer. To identify
potential targets for treatment is therefore important and urgent. Long
non-coding RNAs (IncRNAs) have been reported to be aberrantly expressed in
breast cancer and participate as metastasis factors in breast cancer. We have
established the high metastatic MDA-MB-231 cells through in vitro and in vivo
selection. The results of RNA sequencing showed that the expression of IncRNA
MIR4500HG003 was significantly increased in highly metastatic TNBC cells. The
functional characterization of metastatic TNBC cells and the underlying
mechanisms of MIR4500HG003 mediated TNBC metastasis are investigated.
Experiment Design: In this study, we used In situ hybridization (ISH) to detect the

expression of MIR4500HGO003 in BC and TNBC patients’ specimens and separate
patients with high and low expression of MIR4500HG003 by scoring specimens,
and further evaluate survival rates in BC and TNBC patients. Then, we used
trans-well assay to confirm the ability of MIR4500HG0O03 mediated metastasis
and used Next Generation Sequencing (NGS), RT-QPCR, and western blot to
investigate the EMT-related genes which are significantly regulated by
MIR4500HG003 in MDA-MB231 cells. Further to verify that MIR4500HG003
mediates the expression of EMT-related genes and proteins in breast cancer by
RT-qPCR, western blotting and gelatin zymography. Additionally, we used
MS2-tagged RNA affinity purification (MS2-TRAP) to identify miRNAs associated
with MIR4500HG003 and predict the binding site of candidate miRNAs by
RNAhybrid data. Reporter assay and restoration experiments were used to
validate the MIR4500HG003/candidate miRNAs/EMT-related genes axis in breast
cancer metastasis.

Results: We found that high expression of MIR4500HG003 caused poor overall
survival and disease-free survival in BC and TNBC patients. Furthermore,
MIR4500HGO03 increased abilities of migration and invasion in vitro and
promoted the progression of breast cancer metastasis in vivo. Additionally, we
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found that EMT-related genes MMP9, which participates in the degradation of
the basement membrane and promoting cell invasion, was up-regulated by
MIR4500HG003. In the underlying mechanism between MIR4500HG003 and
MMP9, we found that miR-483-3p was top-ranked in the MIR4500HG003
associated candidate miRNAs and had strong binding force with MMP9-3’UTR.
Furthermore, we validated that miR-483-3p inhibited luciferase activity of
MMP9-3’UTR in dose-dependent and the inhibition was abolished by adding
MIR4500HG003. At last, we verified that MIR4500HGO03 prevents the
degradation of MMP9 mRNA by sponging miR-483-3p in MDA-MB231 cells.
Conclusion: LncRNA MIR4500HG003 promotes metastasis via
MIR4500HG003/miR-483-3p/MMP9 axis in triple negative breast cancer.
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Effects of IL-10 and IL-10 antagonist peptides on breast cancer progression
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Abstract

Interleukin-10 (IL-10) is a pleiotropic cytokine with paradoxical role in cancer. Although the
effects of IL-10 in the immune response are known to be complex and context-dependent,
the study examined the direct impact of IL-10 on breast cancer cells and found that it
upregulated the migration and invasion of breast cancer cell lines (e.g. MDA-MB-231, MCF-7,
and BT-474 cells) as well as the growth of patient-derived cancer cells. To inhibit breast
cancer metastasis through downstream signaling pathways such as EMT, the potential
antagonized peptide 1L10-NK20a was designed by molecular docking analysis to inhibit the
binding and interaction of IL10/IL10R. The study evaluates the effectiveness of the
IL10-NK20a antagonist peptide in blocking the IL10/IL10R pathway. In addition, we found
the peptide NK20a effectiveness in suppressing breast cancer cell migration and invasion,
meanwhile, peptide NK20a also reveals its efficacy in downregulating the STAT3 and p38
MAPK pathways. This study aims to develop a novel chemokine target for breast cancer
therapy that can prevent cancerous growth and metastasis. It suggests that IL-10 may play a

crucial role in breast cancer progression, highlighting its potential as a therapeutic target.
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Antitumor effects of Polygonum barbatum exact in vitro and in a colorectal
cancer xenograft model

Pi-Kai Chang™?, Wei-Cheng Tsai’, Shih-Yu Lee™®""

'Graduate Institute of Medical Sciences, National Defense Medical Center, Taipei, Taiwan,
*Division of Colon and Rectal Surgery, Department of Surgery, Tri-Service General Hospital,
3Graduate Institute of Aerospace and Undersea Medicine, National Defense Medical Center,
Taipei, Taiwan

Colorectal cancer (CRC) is the most common cancer in Taiwan. However, a safe and effective
agent for CRC is still challenging. Polygonum barbatum has shown the anticancer
potentials. The study was designed to investigate inhibitory effect of Polygonum barbatum
in both in vitro and cell-line-derived tumor xenograft mice model. Three human colon
cancer cell line HCT-116 (KRAS®*3® mutation), HT-29, and Caco-2 cells were treated with
alcoholic extract of Polygonum barbatum (PBE, 1-100 pg/mL). Cell viability was analyzed by
a cell counting kit-8 assay. Potential mechanisms in PBE-treated CRC cells were analyzed by
western blotting. HT-116 CRC cell line xenografts were gavaged with either vehicle or PBE
(100 mg/kg) for 28 days. Body weight, tumor size, and serum transaminases levels (GPT and
GOT) were then evaluated. We found that PBE significantly reduced CRC cell growth and
increased cell apoptosis. PBE treatment also significantly suppressed several well-known
signaling pathways involved in tumor progression, including mTOR (mammalian target of
rapamycin), STAT3 (signal transducer and activator of transcription 3), and EGFR (epidermal
growth factor receptor), while autophagic signaling was activated upon PBE treatment.
However, its anti-CRC effects were abolished by chloroquine. Consistently, in vivo model
showed that PBE treatment markedly improved body weight and tumor growth inhibition
without acute hepatocellular injury. These findings suggest Polygonum barbatum might be

potentially applicable in clinical trials.

Keywords colorectal cancer, Polygonum barbatum, autophagy, cell line-derived xenografts
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No.5
Exploration of Vocabulary Descriptions of Pain Experience and Satisfaction
with Pain Management in Cancer Patients

Ji-Yan Lyu, Tsung-Cheng Hsieh

Institute of Medical Sciences, Tzu Chi University, Hualien 970, Taiwan

Background:
Pain is a common problem for cancer patients, and the description and vocabulary of
patients' pain experiences may differ due to personal cognition and cultural differences.

Understanding patients' pain experiences is helpful for effective pain management.

Objective:
To explore the symptoms and difficulties caused by patients' self-perceived pain, guide
patients to describe their pain experiences to understand their feelings and symptoms, and

provide pain management that meets their needs.

Methods:

A cross-sectional study was conducted, selecting a total of 100 hospitalized cancer patients
from a teaching hospital using a structured questionnaire to investigate cancer patients'
pain scores and level of distress, as well as their satisfaction with pain management.
Inclusion criteria included: (1) aged 20 years or older; (2) diagnosed with cancer and
experiencing pain caused by cancer or related treatments; (3) able to express themselves in
Mandarin or Taiwanese; (4) able to describe pain experiences in writing. Exclusion criteria
included: (1) unconsciousness; (2) inability to communicate in Mandarin or Taiwanese.

Descriptive data analysis was performed using percentages and means.

Results:

(1) Basic demographics: Head and neck cancer was the most common diagnosis, accounting
for 35.7%; the average age was 56.5 years; male patients accounted for 76.5%; the average
length of hospital stay was 15 days. (2) 48.98% of patients experienced moderate to severe
pain during hospitalization, with 47.87% experiencing distress. (3) Patients perceived that
pain had the most impact on their daily activities, with sleep being the most affected,
accounting for 70.40%, followed by turning and changing positions, accounting for 40.82%.
Anxiety was the most severe emotional distress, accounting for 30.61%. (4) Pain improved
after pain management: moderate pain decreased from 30.61% to 28.57% within 72 hours
of hospitalization; severe pain decreased from 18.37% to 11.22% within 72 hours of

hospitalization. The improvement in symptom distress decreased from 47.47% to 33.67%
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within 72 hours of hospitalization. (5) Patients' overall satisfaction with pain management
was 90.82%. Their satisfaction with adequate nutrition and pain management was 65.31%,

and their satisfaction with pain relief within 24 hours of treatment was 62.25%.

Discussion and conclusion:

The results of this study showed that the higher the patient's self-perceived pain experience,
the higher their level of distress, which is consistent with other research results. Pain has
the most significant impact on patients' daily lives, especially on sleep, turning and changing
positions, and posture, and it can easily cause anxiety, helplessness, and depression in
patients. Healthcare professionals can proactively invite patients to participate in individual
pain discussions and responses when they are admitted, understand patients' pain
experiences and feelings, inform patients to self-report their pain, adopt positive coping
strategies to face the pain problem, and promptly handle pain, which can empower
patients to participate in disease treatment decisions, and increase their satisfaction with

pain management.

Keywords: cancer, pain management satisfaction.
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The effects of plant-based diet intervention on high sensitivity C-reactive protein, dietary
inflammatory index, and motivation for dietary adjustment in general healthy, free-living,

omnivore adults: A randomized crossover study
Hui-Hsin Lin

Institute of Medical Sciences, Tzu Chi University, Hualien 970, Taiwan

Abstract

Chronic low-grade Inflammation is the common pathway of noncommunicable
diseases (NCDs). Lifestyle modification, especially Plant-based diets (PBD) promotion, is
considered as the key to regulate inflammatory condition. Evidence had proposed that as
short duration as two-week, high sensitivity C-reactive protein (Hs-CRP) can be decreased in
an in-patient study, and the gut microbiota (GM) can be altered in genus level with
decreased a-diversity in an uncontrolled study. Dietary inflammatory index (Dll) is a tool to
define inflammatory effect of diet, and most PBD have low score to be anti-inflammatory.
The main purpose of the open-label, analyst-blinding randomized crossover study is to
investigate the effects of PBD and general diet on Hs-CRP and DIl biomarkers in omnivore,
free-living, generally healthy adults. Thirty non-shift workers will be randomized to either
PBD or general diet period chronologically, each period will last for 2 weeks with one-week
washout period in between. During 2-week PBD period, two PBD meals per day will be
provided for 5 days a week. Hs-CRP, DIl biomarkers, general metabolic indicators, and GM
will be measured before and after each period. It is expected to have significantly decrease
in Hs-CRP in PBD period when compared with general diet period. Meanwhile, the
consumed fiber content will have positive association with pro-inflammatory DIl biomarkers
and negative association with anti-inflammatory biomarkers. In addition, general metabolic
indicators and GM composition will be improved during PBD period. While PBD exert
anti-inflammatory effects, short-term dietary adjustment can be applied occasionally for the
purpose of health promotion and disease prevention, especially for immune system

preservation while encountering emerging infectious diseases such as coronavirus disease.

Keywords: Plant-based diet, PBD, diet inflammatory index, DII, gut microbiota, free-living,

omnivore, adults, randomized crossover study
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Structure prediction and analysis of Hepatitis C virus: A Comparative study of
AlphaFold2, Robetta- RoseTTAFold, trRosetta, I-TASSER and MOE

Hemalatha Mani® and Je-Wen Liou™*"
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Abstract: Hepatitis C virus (HCV) is the most common cause of liver transplantation in many
countries. HCV causes chronic infections leading to liver fibrosis, liver cirrhosis and in some
cases hepatoma. The HCV is a positive standard RNA virus. The viral genome is translated to
produce a polyprotein, the amino-terminal region of the polyprotein encodes the structural
protein known as core protein (cp). The HCV nucleocapsid formation during viral assembly is
driven by cp, also its hydrophobic c-terminal domain is responsible for binding with host cellular
membrane. Among the six HCV genotypes and isolates, the amino acid sequence of the cp is
well observed and least variable compared to other HCV proteins. The variant of the viruses is
constantly transpiring in HCV patients and making it an optimum target for anti-HCV treatments.
However, studying them is highly challenging due to the presence of highly hydrophobic tails.
HCV cp tends to aggregate in external environment resulting in low-quality crystal structures.
Homology modelling can provide highly accurate computationally predictable tertiary structures
using amino acid sequences. This allows us to predict the protein targets, functions,
site-directed mutations, docking and protein-protein analysis will be the faster, straightforward,
practical and cheaper. Hence to identify the topology we looked deep into domains of HCV cp
tertiary structure using multitude of in silico approaches. To begin with, we performed
sequence-based search using NCBI BLAST and Protein Data Bank (PDB). These templates were
ranked and using Molecular operating environment (MOE), we performed homology modelling.
We also performed prediction using highly recognized platforms such as AlphaFold2, I-TASSER,
Robetta and trRosetta. Then the protein models are submitted for molecular dynamics (MD) to
ensure the stability of the predicted structure. This pro-model is then scored based on the
structure stability, protein fold, root mean square error (RMSD), root mean square fluctuation
(RMSF) and gyration. This study highlights the importance of homology modeling, which can be
the gateway to access high resolution 3D protein structural models with deep learning methods.
These Insilco tools can help to overcome the denaturing, hydrophobic proteins and
crystallizations issues involved with the conventional methods. The structural prediction will aid
in small molecule design to interact at specific binding spots to interrupt/inhibit the HCV core
and host receptor interaction thereby controlling viral proliferation and progression of the

infection.
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Epidemiology of Vaccine-type Breakthrough Pediatric Pneumococcal Disease
and vaccination immunity in the conjugate vaccine era

Chih-Ho Chen

Background

Pneumococcal diseases have declined after the introduction of pneumococcal conjugate
vaccines (PCVs). We aimed to investigate the epidemiology of PCVs vaccine failure and
immunity in children after the national immunization program in Taiwan.

Methods

Vaccine-type pneumococcal diseases in children less than 18 years after vaccination were
enrolled in four Chang-Gung Memorial Hospitals between 2015 and 2019. Medical records
and vaccination history records were reviewed and serotype-specific 1gG, 1gM memory B
cells (MBC) and isotype switched slg” MBC were investigated.

Results

A total of 101 confirmed vaccine-type breakthrough pneumococcal disease cases was
enrolled. Invasive pneumococcal disease accounted for 24.8% (25/101). Children with
high-risk and at-risk diseases accounted for 10.9% (11/101). Overall vaccine-type
breakthrough pneumococcal disease incidence (per 100,000 population) declined from 6.29
in 2015 to 3.94 in 2017 but increased to 5.98 in 2019. In children aged 5-17 vyears,
vaccine-type breakthrough pneumococcal disease, mainly additional PCV13-type, incidence
was 2.96 times higher in 2019 than those in 2015 (IRR 2.96, 95% ClI 0.99-10.59). Serotype
19A was the most dominant type, followed by 19F and 3. There was no significant difference
in IgM MBC and slg* MBC between children with vaccine failure and healthy children.
Conclusions

After national immunization program in 2015, vaccine-type breakthrough pneumococcal
infections became rare. Most of cases were non-invasive and occurred in pre-school-aged
children without comorbidities. Memory B cell production is not defective in those children

with breakthrough infection.
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Clinical Effects of Vegetarian Diets on Early and Advanced Colorectal Adenoma

Wei Lin Yee !, Tsung-Cheng Hsieh *, Ming-Nan Lin **
! Institute of Medical Science, Tzu Chi University, Taiwan.
2 Family Medicine Department, Dalin Tzu Chi Hospital, Buddhist Tzu Chi Medical Foundation,
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Background:

Colorectal cancer is the third most common cancer worldwide, it ranked as the third leading
cause of cancer death in Taiwan. Clinical evidence supports more than 95% of colorectal
cancers are arising from adenomatous polyps, thus adenoma is considered to be precursor
of colorectal cancer. Colonoscopic ressection of adenoma is an effective secondary
prevention of colorectal cancer, however lack of evidence on effective primary prevention
strategies. Vegetarian diet is expected to be highly feasible primary prevention of colorectal
cancer, since WHO had made the announcement on processed meat and red meat are
classified as Group 1 and 2A carcinogen to human, therefore dietary factors might be the

potential primary prevention for colorectal cancer.

Research Hypothesis:
Clinically, vegetarian diets may have protective effect on early and advanced colorectal

adenoma.

Research Methodology:

Tzu Chi Health Study (TCHS) is a population-based cohort study, enrollment of participants
on October 2007 to December 2009 in Dalin Tzu Chi Hospital among general population who
went for whole-body health screening. Upon recruitment, written consent were signed and
IRB approval is done (IRB certificate: B09602032). Basic demographic data, anthropometric
measurement, blood tests, detailed dietary questionnaires and colonoscope results were
collected as baseline data during enrollment.

This is a retrospective cohort study, by tracing the electronic medical reports of participants
enrolled in TCHS. Participants will be followed-up until 31st December 2021, with IRB
approval (IRB certificate: B11103013). The primary outcome of colorectal adenoma will be
based on histopathological results of colonoscope biopsy. The follow-up of subsequent

dietary components based on electronic health screening records.

Preliminary Analysis:
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6002 participants from TCHS cohort were followed up, after excluding participants with
invalid ID, previous diagnosed adenoma or carcinoma, and adenoma or carcinoma detected
on baseline screening, finally leaving 3964 participants for this preliminary analysis. 1201
are vegetarians and 2763 are non-vegetarians. For survival analysis, Kaplan-Meier curves for
early adenoma and advanced adenoma showed vegetarian group has higher survival
function but do not reach significant value. For cox-proportional hazard model, age, gender,
BMI and chronic inflammation have significantly higher hazard ratio (HR) in early adenoma.
However, for advanced adenoma, age, gender, BMI and family history of colorectal cancer
have significantly higher hazard ratio(HR).

Conclusion:

Vegetarian diets do no significantly lowering the hazard ratio of early adenoma and
advanced adenoma.
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Translational research of IL-10 in multiple myeloma
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Introduction:

Multiple myeloma is a plasma cell dyscrasia characterized by the aberrant proliferation
of malignant plasma cells. The diagnosis and treatment of multiple myeloma has changed
dramatically in the past decades. Many studies have focused on the network of cytokines
that control growth, progression, and dissemination of the disease. Recent advances have
reported that IL-10 induces both plasma cell proliferation and angiogenesis in multiple
myeloma. Furthermore, experimental studies suggested that IL-10 plays an important role in
induction of chemoresistance other cancers. Above findings underlie a virtual role of IL-10
may be especially critical in multiple myeloma cells that escape from an IL-6-dependent
proliferation loop through malignant progression. The future of MM treatment is
encouraging and promises better response rates and improved survival through the
implementation of novel and rationally designed therapies. An enhanced understanding of

MM disease mechanisms is an urgent need for developing new more targeted treatments.

Objective: Deciphering the global impacts of the autocrine IL-10 dependent genes in MM
cell proliferation and tumorigenesis and the development of IL-10 targeting methods.

Materials and methods: Multiple myeloma (MM) cell lines, MM1R, H929, and RPMI-8226
(ATCC), and three established primary MM cell lines were included in this study. Before
proceeding to carrying out cell behavior assays, cells were treated with antibodies for
IL-10Ra and 1gG control, or IL.-10 Ra peptides CF25 and NK20a, respectively. The IL-10
blocking effects on tumor cell growth were evaluated by performing a nanoluc viability
assay. MM cells treated with IL-10Ra antibody or IgG control were used to perform RNA-seq
mediated transcriptomic analysis.

Results:

Our results underlie a virtual role of IL-10 is especially critical in multiple myeloma cells to
escape from an IL-6 dependent proliferation loop. In particular, we have successfully
established three primary MM cell lines. IL-10 associated biomarkers were also analyzed for
all the clinical samples and each established primary cell lines. All the MM cells were
verified for their critical needs of IL-10 pathway for their maintenance. Antibody or peptide
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mediated blocking of IL-10 signaling abrogates cell maintenance of MM cells. Ribosomal
biogenesis and cell cycle are noted as IL-10 dependent events.

Conclusions: The future of MM treatment is encouraging and promises better response
rates and improved survival through the implementation of novel and rationally designed
therapies. An enhanced understanding of IL-10 associated MM disease mechanisms is an
urgent need for developing new targeted treatments.
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Comprehensive strategies increase the diagnostic rate of inherited retinal
degeneration in Taiwan.
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* Corresponding authors

Purpose: Inherited retinal degenerations (IRDs) refer to a range of disorders with
diverse characteristics and genetic variations, resulting in a significant socioeconomic
impact. Despite advancements in sequencing technology, current methods cannot
genetically account for over 40% of IRD cases. This challenge stems from the complexity of
identifying pathogenic variants within established IRD genes, including structural variations
(SVs), deep-intronic variants, and synonymous variants. Furthermore, the existence of
previously unknown disease genes might also contribute to this limitation.

Methods: The inclusion of 556 unrelated families in this study represents one of the
largest cohorts in Asia. Several bioinformatic algorithms were utilized to identify structural
variations (SVs), and rigorous filtering was applied to confirm pathogenic deep-intronic and
synonymous variants. To address the limitations of panel sequencing, whole-exome
sequencing (WES) and whole-genome sequencing (WGS) techniques were employed to
investigate potential novel disease-causing genes and overcome the challenges
encountered.

Results: In the Taiwanese cohort, EYS and USH2A were the most common genes
harboring SVs. Moreover, a pathogenic deep-intronic was discovered in the ABCA4 gene,
and a deleterious synonymous variant was identified in the RP2 gene. WES provided further
insights by diagnosing two families affected by LIG3 and PMM?2, respectively, both of which
are not typically included in routine sequencing panels. This demonstrates the utility of WES
in identifying novel disease-causing genes. WGS enabled diagnosing two families with
pathogenic variants in RPGR open reading frame 15, which is a black hole in panel
sequencing.

Conclusions: By incorporating SV data, implementing stringent filtering of intronic and
synonymous variants using comprehensive databases, and integrating various sequencing

methods such as WES and WGS, the detection rate for likely pathogenic variants in
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Taiwanese IRD patients has risen from 57.1 % to 63.7 %. This enhanced approach has also
shed light on the complete genetic landscape and epidemiology of IRD in Taiwan. These
significant findings are expected to enhance clinical diagnosis and lay the groundwork for

cutting-edge gene therapy advancements, leading to improved patient outcomes.
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The diagnostic improvement of emergency patients with acute and severe
respiratory infections using the SSMP-SBA-based multiplex respiratory
pathogen detection panel
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Abstract:

Background: The diagnosis of respiratory infections is challenging due to the variety of
pathogens and overlapping clinical manifestations. Conventional culture methods, the
current gold standard for bacterial pathogen identification, are not only time-consuming but
also limited in detecting viruses and atypical bacteria. To address this issue, we developed a
multiplex nucleic acid detection panel based on the assay of single-stranded multiplex PCR
amplicons by suspension bead array (SSMP-SBA), which allows simultaneous detection for
23 significant respiratory pathogens within a short period of 6 hours.

Methods: A total of 149 sputum samples were obtained from patients who presented to the
emergency department with acute and severe respiratory symptoms. To identify potential
respiratory pathogens, both the SSMP-SBA-based multiplex detection panel and the culture
method were employed.

Results: Out of the 149 cases examined, respiratory bacteria or viruses were detected in 105
cases (70.47%), and 38 cases (25.50%) showed the presence of two or more pathogens.
These results demonstrate a higher detection rate than the conventional culture method,
which found 72 positive cases (48.32%) and 18 cases (12.08%) of mixed infections. The

0910



SSMP-SBA-based multiplex detection panel revealed that Klebsiella pneumoniae was the
most frequently detected pathogen, followed by Acinetobacter baumannii and
Pseudomonas aeruginosa. Our study demonstrates that the SSMP-SBA-based multiplex
detection panel successfully detected notifiable communicable pathogens such as
Bordetella pertussis, Legionella pneumophila, Mycobacterium tuberculosis, and
Streptococcus pneumoniae.

Conclusions: This rapid, sensitive, and comprehensive panel of pathogen identification
could greatly improve the accuracy of diagnosis and treatment of respiratory infections and
support effective infection control measures. Furthermore, the use of this panel has the
potential to reduce the risk of drug resistance, alleviate the burden on the healthcare

system, and contribute to the improvement of global health.
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Antifungal Study of Synthetic Curcuminoids Combined with Blue Light
Photodynamic Therapy for Common Skin Fungi Infection

Yi-An Hong

Institute of Medical Sciences, Tzu Chi University, Hualien, Taiwan

Mycosis affects 10-20% of the global population and treating mycosis is also quite tricky as
compared to bacterial infections. The challenges of fungal resistance while using antibiotics
and the side effects caused while using anti-fungal drugs can be tackled by opting for
photodynamic therapy. This therapy is specific and harmless as it produces free radicals to
damage the fungal cell wall when placed over the affected area alone, thereby killing the
fungus. For this, a photo-sensitizer is required, hence in this study synthetic curcumin
derivatives i.e.,, (1E,6E)-1,7-bis(5-methylthiophen-2-yl)hept-1,6-dien-3,5-one (9) and
(1E,6E)-1,7-bis(thiophen-2-yl)heptane (10) were chosen, that has several clinical properties,
one of them is anti-fungal property. In the present study, the curcumin analogs combined
with blue light photodynamic therapy were opted to treat the common skin fungi i.e.,
Trichophyton rubrum. The fungus is one of the common dermatophytes causing
onychomycosis, therefore we use synthetic curcumin derivatives in photodynamic therapy
to test against Trichophyton rubrum. The inhibition rates were found to be 90.35% and
90.88% for compounds 9 and 10, respectively, with an effective blue light irradiation time of
30 minutes, to prove significant fungicidal effect. Also, the scanning electron microscope

was used to virtually understand the anti-fungal effect.
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N-butylidenephthalide protects against vascular calcification in vascular
smooth muscle cells and in ApoE-knockout mice with chronic renal failure
and high phosphate diet

Tsung-Jui Wu

Institute of Medical Sciences, Tzu Chi University, Hualien, Taiwan

Background: Vascular calcification is associated with the cardiovascular morbidity and
mortality in chronic kidney disease (CKD) patients. Patients with CKD are at risk for vascular
calcification because multiple factors fuel the osteochondrogenic trans-differentiation of the
vascular smooth muscle cells (VSMCs). n-Butylidenephthalide (BP), an alkylphthalide which
is isolated from the chloroform extract of Angelica sinensis has various pleiotropic effects.
We investigated the effects of BP on inorganic phosphate-induced vascular calcification in
VSMCs and protects high phosphorus diet with chronic renal failure induced vascular
calcification in ApoE-knockout mice.

Methods: In vitro experiments, we utilized inorganic phosphate to induce vascular
calcification in mice VSMCs. In vivo study, vascular calcification was induced by oral
high-phosphorus diet (1.5% total phosphorus) for 8 weeks after 56 nephrectomy in
ApoE-knockout mice. A total 24 mice were divided to three groups, the Vehicle group (male
C57BL6 with normal diet), VC group (male ApoE’/’ of 56 nephrectomy with
high-phosphorus diet), and VC+BP group (male ApoE’/' of 56 nephrectomy with
high-phosphorus diet with oral 50 mg/kg BP per day) (each n = 8). Biochemical parameters,
pathology (Von Kossa stain), and pulse wave velocity (PWV) were performed. To further
examine the possible confounding effect from hyperlipidemia, a group of ApoE knockout of
sham operation receiving chow diet will be added into analyses.

Results: BP treatment VSMCs significantly inhibited inorganic phosphate (Pi)-induced
osteochrondrogenic transdifferentiation (Runx2, Msx2, SOX9) in Western blotting.
Transcriptomic analysis revealed that BP prompt positive regulation of reactive oxidative
species (ROS), and lipid metabolism. Suppression of Gas6 using small interfering RNA
abolished the preventive effect of BP on Pi-induced apoptosis and calcification. In the
animal model, vascular calcification in aortic sections (shown in Von Kossa stain) of VC
group significantly increased, as well as blood TCH, TG, LDL, GOT, GPT, BUN, Cre, phosphorus,
PWV levels, while decreased blood HDL, calcium, albumin levels when compared with
Vehicle group. VC+BP group significantly decreased blood GOT, GPT, BUN, Cre, phosphorus,
PWV levels and visualization of calcification in aortic sections in Von Kossa stain, while
increased blood calcium, albumin levels when compared with VC group.

Conclusions: BP  supplementation ameliorates phosphate-induced  osteogenic
trans-differentiation of VSMCs and vascular calcification partially through restoration of the
Gas6-Ax| pathway and subsequent Akt activation pathway.
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Effect of heme oxygenase-1 negative correlation with hematoma thickness
on neovascularization and microvascular leakage in chronic subdural
hematomas: a retrospective study with preliminary validation
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Objective Chronic subdural hematoma (CSDH) is a common neurological disease among
elderly adults. The progression of CSDH is an angiogenic process, involving inflammatory
mediators that affect vascular permeability, microvascular leakage, and hematoma
thickness. The authors aimed to identify biomarkers associated with angiogenesis and
vascular permeability that might influence midline shift and hematoma thickness.

Methods Medical records and laboratory data of consecutive patients who underwent
surgery for CSDH were analyzed. Collected data were basic demographic data, CSDH
classification, CSDH thickness, midline shift, heme oxygenase-1 (HO-1) levels in hematomas,
and common laboratory markers. Linear regression analysis was used to evaluate the
relationship of CSDH thickness with characteristic variables. The chick chorioallantoic
membrane (CAM) assay was used to test the angiogenic potency of identified variables in
ex ovo culture.

Results In total, 93 patients with CSDH (71.0% male) with a mean age of 71.0 years were
included. The mean CSDH thickness and midline shift were 19.7 and 9.8 mm, respectively.
The mean levels of HO-1, ferritin, total bilirubin, white blood cell count, segmented
neutrophils, lymphocytes, platelets, international normalized ratio (INR) and partial
thromboplastin time (PTT) were 36 ng/mL, 14.8 pg/mL, 10.5 mg/dL, 10.3 x10° cells/pL, 69%,
21.7%, 221.1 x10° cells/pL, 1.0, and 27.8 seconds, respectively. Pearson correlation analysis
revealed that CSDH thickness was positively correlated with midline shift distance (r = 0.218,
p < 0.05) but negatively correlated with HO-1 concentration (r = -0.364, p < 0.01) and
ferritin level (r = -0.222, p < 0.05). Multivariate linear regression analysis revealed that
HO-1was an independent predictor of CSDH thickness (B = -0.084, p = 0.006). The
angiogenic potency of HO-1 in hematoma fluid was tested with the chick CAM assay; topical

Oos0



addition of CSDH fluid with low HO-1 levels promoted neovascularization and microvascular
leakage. Addition of HO-1 in a rescue experiment inhibited CSDH fluid-mediated
angiogenesis and microvascular leakage.

Conclusions HO-1 in the hematoma of CSDH patients is an independent risk factor
negatively correlated with CSDH thickness. HO-1 may play a role in the pathophysiology and
development of CSDH, possibly by preventing neovascularization and reducing capillary

fragility and hyperpermeability.

Keywords Heme oxygenase-1; chronic subdural hematoma; hematoma thickness;

neovascularization; microvascular leakage; trauma
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Adaptive influenzaization of SARS-CoV-2 in primary human airway epithelial
cell model

Ji i
Background:
SARS-CoV-2 has evolved many variants from the wild type, but the mechanism of mutation
in humans remains unclear. Human airway epithelial cell (HAE) culture was mimic human
mucociliary airway epithelial cells and innate immune responses. We hypothesized that
persistent infection and host switching might drive the evolution of SARS-CoV-2 in human
airway epithelial cells.
Methods:
Adult primary HAE and the alpha variant of the SARS-CoV-2 were used. Virus was initially
inoculated onto the apical surface of HAE at a MOI of 0.05 and serially passaged with viral
supernatant (approximately 1.0E+03 virus copies/cell) at 3 to 5 day intervals. For inter-host
model, serial passages were repeated ten times on the same HAE donor, and we tested a
total of six different donors in duplicate or triplicate. For inter-host model, seven serial
passages were performed on the first donor, then the virus was transferred to the next
donor with repeated 7 passages, for a total of 5 HAE donors. We took 200ul of viral
supernatant from the last passage of each donor for viral whole genome sequencing. Plaque
assay and replication kinetics were performed to evaluated viral replicability. Western blot
for cytokine detection was used to detect host innate immunity.
Results:
More de novo non-synonymous SNPs in structural regions were observed in the inter-host
model, supporting that adaptive evolution was forced to overcome the pressure of host
switching. With the co-evolution of LA6H(NSP3) and S163P(NSP6), viral replication increased
in both intra-host and inter-host models, as evidenced by enlarged plaque sizes and
improved kinetics of viral replication. Along with three variants found in the spike protein,
attenuated pro-inflammatory cytokines such as IL-1B, IL-6, and TNF-a were found in the
final passage in inter-host model (HAE5_P35).
Conclusions:
Additional drivers of SARS-CoV-2 adaptive evolution was observed under environmental
stress in persistent and host-switching infection models in HAE. Co-evolution of
non-structural proteins appeared to enhance replicability, and mutations in the spike
protein might be associated with attenuation of pro-inflammatory cytokines in HAEs. Finally,
the adaptive influenzaization features of SARS-CoV-2 were validated in a HAE-host model
with increased replicability and reduced host pathogenicity.

Keywords:

Adaptive evolution, influenzaization, primary human airway epithelial cell, SARS-CoV-2,
whole genome sequencing
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Using radial pulse wave as hemodynamic measurements to quantify effects
of acupuncture therapy for patients with traumatic brain injury and ischemia
stroke

Jhong-Keui Chen
Institute of Medical Sciences, Tzu Chi University, Hualien, Taiwan

The study aimed to evaluate the effects of acupuncture therapy on patients with
Traumatic Brain Injury (TBI) and stroke by radial pulse spectrum. A mount of patients
was enrolled, and radial pressure wave measurement was conducted before and
after acupuncture treatment at Dubi (ST-35), Zusanli (ST-36), and Jiexi (ST-41). The
results showed that after acupuncture, systolic blood pressure, heart rate, and
Glasgow Coma Scale had mildly changes. After a 3-week course of acupuncture
treatment, systolic blood pressure, C7, C8, C9, C10, and P10 had changed. The study
concluded that harmonic analysis of radial pulse waves could detect earlier
circulatory system changes of acupuncture treatment before they were evident with
other hemodynamic readings or scales.
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Background

Postoperative adhesions are the most common sequelae of abdominal surgery. Early studies
have disclosed a preponderance in females, patients older than 16 and younger than 60
years, and those who have undertaken pelvic surgeries, particularly at the ovary. We
hypothesized that ovulation is to blame for this proneness to postoperative adhesions.
Methods

In mouse surgical models with different exposures to ovulatory follicular fluid (FF), adhesion
formation was observed. Several inhibitors of the candidate pro-adhesion mechanisms were
tested.

Results

Following ovarian surgery in mice under normal ovulation or superovulation there were
overt

adhesions surrounding the wound. In contrast, there were only minuscule adhesions in
ovulation-defective Pgr-KO mice under the same surgery. Exposure of ovariectomy wounds
to FF markedly increased the adhesion. The hazardous exposure time window was one day
before to 2.5 days after the surgery, with the later exposure resulting in more severe
adhesions.

Mechanistically, the blood coagulation cascade is responsible for the adhesions caused by
early

FF exposure (one day prior to or immediately following surgery), whereas HGF/cMET
signaling is responsible for the adhesions resulting from later exposures (16 h to 2.5 days
post-surgery). FF exposure-induced adhesions were completely prevented by pre-operative
treatment with a thrombin inhibitor or postoperative treatment with a cMET inhibitor,
whereas treatment with a COX inhibitor had no effect.

Conclusions

In mice, exposure to ovulation contents causes adhesions after adnexal surgery at a
three-day time window. The results may lead to targeted prevention by ovulation inhibition
or deterring operations around ovulation time.

Keywords: ovarian surgery, ovulation, follicular fluid, postoperative adhesions
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Pharmaco-therapeutic effect of Gastrodia elata in glucocorticoid-induced
osteoporosis

Kameshwara Kumar Dharini®

YInstitute of Medical Sciences, College of Medicine, Tzu-Chi University, Hualien, Taiwan

Glucocorticoids are corticosteroids widely prescribed to suppress inflammation.
Prolonged use of glucocorticoids can cause glucocorticoid-induced osteoporosis (GIOP)
regardless of age. Glucocorticoids disrupt the functional balance between osteoblasts
(bone-forming cells) and osteoclasts (bone-resorbing cells). Glucocorticoids mainly increase
bone resorption by increasing osteoclast differentiation and maturation. Glucocorticoids can
also affect osteoblastogenesis by inducing apoptosis in osteoblasts and osteoclast, resulting
in reduced bone formation in the long term. It has been reported that gastrodin, a natural
bioactive compound isolated from Gastrodia elata, could prevent the cytotoxic effect of
dexamethasone on osteoblasts by improving osteoblast survival in rats by activating the
Nrf2 pathway. Moreover, WSS25, a sulfated polysaccharide extracted from the rhizome of
Gastrodia elata inhibits RANKL-induced osteoclast formation by blocking SMAD signaling in
ovariectomized mice. However, the therapeutic effect of Gastrodia elata on the activity of
osteoblasts or osteoclasts suffering glucocorticoid treatment has not been examined. In this
study, we aim to test the therapeutic effect, isolate the active component, and elucidate the
mechanism of Gastrodia elata against GIOP in a zebrafish model. We also intend to perform
network pharmacological analysis to construct a network of compound-target- signaling
pathway to identify the possible signaling pathways that are affected by the active
compound of Gastrodia elata. This study aims to dissect the pharmaceutical effect of
Gastrodia elata and explores the active compound of Gastrodia elata for modulating the
activity of osteoblasts or osteoclasts. The active compound identified could be a promising
therapeutic agent against GIOP and provide an opportunity to develop a cocktail therapy for
GIOP treatment.

0 1000



No.20
A Potential Therapeutic Role of CFA against 3-Nitropropionic Acid-Induced
Huntington's Disease-Like Pathologies

Ibiayo Ayooluwa Gabriel' and Ingrid Y. Liu™*
!Institute of Medical Sciences, College of Medicine, Tzu Chi University, Hualien, Taiwan,

CFA demonstrates anti-inflammatory, anti-oxidative, and anti-radical properties that have
been linked to its ability to elicit neuroprotective effects in various disease models. Although
the potential of CFA in mitigating 3-nitropropionic acid (3-NP) induced Huntington's
disease-like pathologies has yet to be established. Consequently, this study aims to assess
the impact of CFA on both neuronal cell lines and mice models induced by 3-NP. MTT and
ATP assays were used to evaluate the cellular impact of CFA and 3-NP on SH-SY5Y and HT22
cells after 24 hours. CFA was given to 8 weeks old male mice intraperitoneally as
pretreatment 6 days before 3-NP injection and post-treatment for 2 days. Neurological and
behavioral deficiencies in motor coordination, locomotion activity, and anxiety were
evaluated through neurological scaling, rotarod test, and open field test, respectively. The
expression of GABAergic molecules and GFAP was measured by western blot analysis. 3-NP's
toxicity in SH-SY5Y and HT22 cells depended on dosage, whereas CFA administration caused
a dosage-dependent increase in cell proliferation. Administering CFA at 20 mg/kg to 3-NP
treated mice significantly ameliorated neurological symptoms, improved motor
coordination and locomotor deficit, and downregulated astrocytic activation in the striatum.
However, no changes were observed in GABA-related molecules. The findings of this study
indicate that CFA has shown promising potential in mitigating Huntington's disease-like
pathologies induced by 3-NP. In future studies, further investigations will be conducted to

determine the precise molecular mechanisms underlying the observed effects.
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Self-assembly of gelatin and collagen in the polyvinyl alcohol and its
influence on cell adhesion, proliferation, shape, spreading and differentiation

[-Chi Wu1l,2, Chih-Huang Hung1l
linstitute of Medical Sciences, Tzu Chi University, Hualien, Taiwan 2Plastic Surgery Division,
Surgical Department, Hualien Armed Forces General Hospital, Hualien, Taiwan

Culture substrates display profound influence on biological and developmental
characteristic of cells cultured in vitro. This study investigates the influence of polyvinyl
alcohol (PVA) substrates blended with different concentration of collagen or/and gelatin on
the cell adhesion, proliferation, shape, spreading and differentiation of stem cells. The
collagen/gelatin blended PVA substrates were prepared by air drying. During drying,
blended collagen or/and gelatin can self-assemble into macro-scale nucleated particles or
branched fibrils in the PVA substrates that can be observed under the optical microscope.
These collagen/gelatin blended substrates revealed different surface topography, z-average,
roughness, surface adhesion and Young’s modulus as examined by the atomic force
microscope (AFM). The results of Fourier transform infrared spectroscopy (FTIR) analysis
indicated that the absorption of amide | (1600-1700 cm-1) and amide Il (1500-1600 cm-1)
groups increased with increasing collagen and gelatin concentration blended and the
potential of fibril formation. These collagen or/and gelatin blended PVA substrates showed
enhanced NIH-3T3 fibroblast adhesion as comparing with the pure PVA, control tissue
culture polystyrene, conventional collagen-coated and gelatin-coated wells. These highly
adhesive PVA substrates also exhibit inhibited cell spreading and proliferation. It is also
found that the shape of NIH-3T3 fibroblasts can be switched between oval, spindle and
flattened shapes depending on the concentration of collagen or/and gelatin blended. For
inductive differentiation of stem cells, it is found that number and ration of neural
differentiation of rat cerebral cortical neural stem cells increase with the decreasing
collagen concentration in the collagen-blended PVA substrates. Moreover, the PVA
substrates blended with collagen or collagen and gelatin can efficiently support and conduct
human pluripotent stem cells to differentiate into Oil-Red-O- and UCP-1-positive
brown-adipocyte-like cells via ectodermal lineage without the addition of mitogenic factors.
These results provide a useful and alternative platform for controlling cell behavior in vitro
and may be helpful for future application in the field of regenerative medicine and tissue
engineering.
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Development of small diameter vascular grafts and regenerative medicine
research using decellularized porcine bladder matrix.

S EES

Current strategies for small diameter vascular grafts (< 6 mm internal diameter; ID) aim
to mimic native vascular tissue due to the limitations of commercially available grafts at
these sizes. Challenges such as intimal hyperplasia and thrombosis have led to the
exploration of various design approaches, material selection, and surface modification
strategies to improve graft patency. Decellularized plants, animal scaffolds, and
biodegradable polymers have been utilized in tissue engineering vascular grafts, but their
efficacy is still being evaluated.

This proposal suggests using decellularized human internal mammal artery (HIMA)
scaffolds and artificial biodegradable vascular grafts for small-diameter vascular bypass
surgery. Ischemic diseases require new treatments, and regenerative medicine offers the
potential to rebuild damaged tissues using cells and a suitable microenvironment.
Endothelial cells, essential for angiogenesis and vascular repair, can be derived from
endothelial progenitor cells, making them an ideal cell source for cardiovascular tissue
engineering.

Porcine bladder matrix (UBM) has shown good tissue compatibility and is selected as a
tissue engineering material. By culturing endothelial cells in UBM and creating
tissue-engineered patches, the prepared UBM cell patch can be used to cover the ischemic
area. The collagen, fibrin, and nitric oxide present in the UBM matrix, along with the
endothelial cells, enhance angiogenesis and contribute to the treatment of ischemic
diseases.

This integrated approach combines the concepts from both abstracts, focusing on
regenerative medicine and tissue engineering techniques. By optimizing material selection,
design considerations, and the microenvironment, small diameter vascular grafts can be
improved, addressing the challenges associated with ischemic diseases. The proposed use of
decellularized HIMA scaffolds and artificial biodegradable vascular grafts holds promise for
small-diameter vascular bypass surgery, offering potential advancements in the field of

regenerative medicine.
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Pan-specific anti-TGFB antibody paradoxically enhance collagen aggregation
via Smad 2/3 phosphorylation and integrin 81 activation: a study of
pathological mechanism in Keloid Fibroblast

Chih-Hen Yu'*?, Hsin-Pei Wu?, Junne-Ming Sung’?, Ping-Yen Liul*, Ming-Jer Tang?*
Institute of Clinical Medicine Land Physiology 2, College of Medicine, National Cheng Kung University, Tainan,
Taiwan
Division of Nephrology 3, Department of Internal Medicine, National Cheng Kung University Hospital, Tainan,

Taiwan

Background

Keloid is a fibro-proliferative cutaneous disease with abnormal wound healing responses.
Keloid fibroblast’s (KF) organization extracellular matrix (ECM), such as collagen fibrils, could
play important pathological role in keloid formation. Because of lack of proper animal model
of Keloid, the ability of organization extracellular matrix (ECM) only could be evaluated in
proper cellular platform, such as MemBrite stained-human skin fibroblasts primary cultured
on FITC-labeled collagen gel.

Multiple activation of signaling pathway had been reported leading to pathological process
in KF, while it’s still unclear which signaling pathway majorly contribute to the effect of
organization collagen fibrils. The TGF-B/Smad signaling had been reported that it majorly
involved in the scarring process of skin fibrosis, and contributed to pathological change in Keloid.
In our pioneering experiment studying the role of TGF-B/Smad signal pathway modulating
organization of ECM, anti-TGFB and Smad signal inhibition had been treated on KF and normal
human dermal fibroblast (nHF), which were cultured on FITC-labeled collagen gel. Beyond the
initial expectation that pan-specific anti-TGF-B antibody may attenuate collagen aggregation,
pan-specific anti-TGF-B antibody paradoxically stimulated the nHF’'s ECM organization and
collagen aggregation. We aim to study if TGF-B signaling suppression facilitates the ability of
ECM organization of dermal fibroblasts.

Methods

Human skin samples obtained from keloid lesions and non-lesional keloid areas.
Dermal fibroblasts, KF and nHF, were isolated from dermal tissue. For the experiment,
fibroblasts between the third and seventh passages were used. The primary cells were
cultured on FITC-labeled collagen gel, which was composed of rat tail collagen mixed with
FITC powder, or on collagen coated petri dish. Collagen aggregation were observed under
confocal microscopic system. Pan-specific anti-TGFR antibody (GC1008) were treated on
cells as concentration of 300 nM.

Results
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FITC-collagen gel network exhibited the nHF and KF’s ability to aggregate collagen. KF
and nHF had significantly collagen aggregation. To evaluate the signaling pathway of TGFR's
effect on collagen aggregation, pan-specific anti-TGFR were treated to nHF and KF.
Interestingly, the pan-specific anti-TGF-R treatment had a boosting effect on collagen
aggregation on FITC-collagen gel network in nHF. Downstream SMAD2/3 were activated in
the group treated with pan-specific anti-TGFR in either nHF or KF. Integrin 1 was also
increased in on gel system and largely activated, which indicated ability of collagen
aggregation in fibroblast was majorly mediated by integrin R1.

Conclusion

In summary, using the FITC-labeled collagen gel we found that collagen aggregation of
dermal fibroblast was increased by pan-specific anti-TGFR treatment. ECM organization
from pan-specific anti-TGFR treatment in dermal fibroblast would be led by upstream SMAD

2/3 phosphorylation and effect from integrin R1 activation
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Manuscript entitled: Establish an animal model to investigate the effect of
wound tension on anal stenosis after hemorrhoidectomy

Chia-Cheng Wen, Yi-Wen Wang
Division of Colon and Rectal Surgery, Department of Surgery, Tri-Service General Hospital,
Graduate Institute of Medical Sciences, National Defense Medical Center, Taipei, Taiwan,
ROC and Department and Graduate Institute of Biology and Anatomy, Graduate Institute of

Medical Sciences, National Defense Medical Center, Taipei, Taiwan, ROC

Hemorrhoids with high grade is usually recommended the operational treatments. Closed
hemorrhoidectomy and open hemorrhoidectomy are the most used and effective surgeries.
However, these traditional surgeries lead to severe postoperative pain. A procedure for
prolapse and hemorrhoids (PPH), a circular staple device, is developed to improve
short-term outcomes, such as severe postoperative pain. PPH compared to conventional
surgery has a trend for the incidence of anatomical anal stenosis. It was still not clear the
causes of stenosis after PPH, but one of the potential causes is that the stapled ring is placed
to active cells reacting by scarring and shrinking. In this study, we first examined the
incidence of complications between hemorrhoidectomy and PPH and further investigated
whether tensile force was involved in the formation of anatomical anal stenosis using a rat
model. Our clinical data showed that PPH significantly improved postoperative pain,
whereas it resulted in higher incidences of complications, including anal stenosis, than
hemorrhoidectomy. We simulated the status of PPH and developed a rat model to verify
PPH’s tension force, including scar size and the deposition of collagen | and a-SMA. The
cellular contractile forces in the activated myofibroblasts are critical to maintaining scar
contracture and the mean scar area in the tension group was larger than the control
(827987.24465621 um?vs. 383348.3 +355963.8 um?, p=0.002). Similarly, the distribution of
collagen | deposition in the tension group was significantly broader than the control group
(66.06+16.77% of Areavs. 28.08+14.51% of Area, p=0.0001) and the distribution of a-SMA
deposition in the tension group was significantly broader than the control group
(22.36+16.30% of Area vs. 3.13%3.17% of Area, p=0.019). Based on the findings of our
animal model, it is an urgent task to develop a lesser tensile force for current PPH. Hence,
this study provides a strategy to overcome anatomical anal stenosis, one of the most

troublesome complications of PPH.
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Figure 4
The appearances of linear wound healing progresses have shown from day 0 to day 12 in
two groups (Figure 4). At day 1, inflammations were reacted around the wounds with oozing
of blood in both groups. At Day 3, blood became dry and skin had started to be recovered in
the control group. At Day 7, the linear wound healing in the tension group was still ongoing
and the blood was accumulated on both ends. In contrast, the wound from the control
group had been completely closed and only sutures were left. At Day 10, blood became dry
and skin had started to be recovered in the tension group. At Day 12, scar formation around

the wound in the tension group was obviously visible and skin became smooth in control.

Tension

Control

Figure 5

Masson's trichrome stain is a histological staining method, most formulas can stain keratin
and muscle fibers as red, while collagen and bone are stained as blue or green, the
cytoplasm to light red or pink, as well as the nuclei were stained as dark brown or black.
Under the 1X microscope view, the green arrow indicated the ranges of the wound in
tension group is greater than the control (0.57mm? vs 0.27mm?) and data showed collagen
sediments are significantly deposited in tension group (Figure 5). In addition, the amount of

keratin is over expressed in the tension environment.
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Figure 6

Fibroblasts are sensitive to exogenous mechanical forces, which trigger the upregulation of
several fibrotic genes, encoding proteins such as TGF-B, collagen |, and a-SMA, through
different mechanoreceptors such as integrins, growth factor receptors, G protein—coupled
receptors and ion channels. The cellular contractile forces in the activated myofibroblasts
are critical to maintain scar contracture through their adhesion to the ECM. In our study
(Figure 6), the mean of scar area in tension group is obviously larger than the control
group(827987.2+465621 pum?’ vs. 383348.3 +355963.8 um?, p=0.002). Similarly, the analysis
of collagen deposition in the tension group was significantly higher than the other
(66.06£16.77% of Areavs. 28.08+14.51% of Area, p=0.0001). Data were supported the

larger scar area and more collagen deposition were resulting from tension.
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Figure 7

Tensile forces have shown to drive fibroblasts to a more “synthetic” phenotype by an
increase on the expression of a-SMA and TGF-B1 involving p38 MAPK signaling pathway [18].
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The analysis of a-SMA deposition in the tension group was significantly higher than control
group (22.36+16.30% of Areavs. 3.13+3.17% of Area, p=0.019) (Figure 7).
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The Hop Flavonoid Xanthohumol Regulates LXRa/RXR-ANGPTL3-LPL Axis and
Exerts Lipid-Modulating Effects in Hepatic Cells

Wan-Yun Gaol, Pei-Yi Chenz’a, Jui-Hung Yen'?*
Institute of Medical Sciences, Tzu Chi Universityl, Hualien, Taiwan
Center of Medical Genetics, Buddhist Tzu Chi General Hospital 2, Hualien, Taiwan

Department of Molecular Biology and Human Genetics, Tzu Chi Universityg, Hualien, Taiwan

Excess levels of triglyceride-rich lipoproteins (TGRL) in circulation is an important risk
factor for the development of atherosclerotic cardiovascular disease (ASCVDs). Emerging
evidences showed that angiopoietin-like protein 3 (ANGPTL3), a glycoprotein mainly
expresses in the liver, plays a critical role in inhibition of lipoprotein lipase (LPL) activity and
modulation of TGRL metabolism. Thus, inhibition of ANGPTL3 becomes a new strategy for
prevention or treatment of dyslipidemia and ASCVDs. Hops are the flowers of the hop plant
(Humulus lupulus L.) and several reports have revealed that hop extracts possess the
bioactivity against dyslipidemia, metabolic syndrome and obesity. The aim of this study was
to investigate the lipid-modulating effects of hop flavonoids on the modulation of ANGPTL3
expression and its underlying mechanisms in hepatic cells. First, we examined the effects of
four bioactive flavonoids of hops including xanthohumol, isoxanthohumol,
6-prenylnaringenin and 8-prenylnaringenin on the cell line-based system for screening of
ANGPTL3 modulators. Among these four compounds, we found that xanthohumol was the
most significantly suppressed the transcriptional activity of ANGPTL3 promoter in HepG2
cells. Thus, we focused on the lipid-modulating effects of xanthohumol in vitro and in vivo.
We demonstrated that xanthohumol significantly reduced the levels of ANGPTL3 mRNA,
intracellular and secreted proteins in hepatic cells by RT-Q-PCR, Western blot and ELISA
analysis, respectively. We further investigated the mechanism underlying the
xanthohumol-mediated downregulation of ANGPTL3 expression. We found that
xanthohumol could suppress the ANGPTL3 promoter activity, and the
xanthohumol-responsive element located between the -250 and -121 positions within
promoter was also identified. This DNA region in response to xanthohumol contains binding
sites for transcription factors Liver X Receptor a (LXRa) and Hepatocyte nuclear factor-1a
(HNF-1a). We found that the amounts of nuclear LXRa and HNF-1la proteins were not
significantly changed in xanthohumol-treated cells, however, xanthohumol could counteract
LXRa/RXR-mediated ANGPTL3 transcriptional activity in HepG2 cells. We also found that
xanthohumol can bind to the LXRa ligand binding domain and inhibit the activity of the
LXRa active site. Therefore, xanthohumol is considered an LXRa antagonist. Additionally, we

also found that xanthohumol could inhibit the expression of LPL-regulatory proteins
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including ANGPTL4, ANGPTL8 and PCSK3 in HepG2 cells. These data suggested that
xanthohumol regulated lipid-lowering effects through modulation of the
LXRa/RXR-ANGPTL3-LPL pathway. The lipid-modulating effect of xanthohumol in in vivo
zebrafish models will be further investigated in the further. In conclusion, our findings
suggest that hop constituent xanthohumol may serve as a novel ANGPTL3 inhibitor for the

prevention or treatment of dyslipidemia and ASCVDs.

Keywords: ASCVD; ANGPTL3; hops; xanthohumol; lipoprotein lipase; LXRa/RXR
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The role of cardiac fibroblast in heart regeneration

535 (Jing-Jing You), 1§ 424&(Kai-Chien Yang)
Department and Graduate Institute of Pharmacology, National Taiwan University College of

Medicine, Taipei, Taiwan

RATIONALE: Cardiovascular disease is a leading cause of death worldwide, and few
treatments focus on promoting cardiac regeneration. Myocardial infarction, a common
cardiovascular disease, results in the loss of cardiomyocytes, in contrast to neonatal mouse
and zebrafish hearts, which can fully regenerate after injury without scarring. Adult mouse
hearts lose this regenerative capacity and subsequently experience adverse remodelling
and reduced cardiac function.

Cardiac fibroblasts play a crucial role in cardiac regeneration. They produce components of
the extracellular matrix (ECM) required for blood vessel formation and tissue repair and
have the ability to differentiate into other cell types such as cardiomyocytes. This plasticity
allows them to contribute to the formation of new heart tissue and the repair of damaged
areas. Activation and proliferation of cardiac fibroblasts lead to increased ECM production
and new blood vessel formation, a critical process in the repair of damaged heart tissue.
Previous studies have shown that zebrafish fibroblasts express factors that support
cardiomyocyte proliferation, but this mechanism has not been confirmed in mice. This
study aims to test the hypothesis that cardiac fibroblasts are essential for cardiomyocyte
regeneration in neonatal mice.

METHODS: Diphtheria toxin-induced myocardial injury was performed in Col1a2 CreER'; in
neonatal mice. First, Cre was induced by tamoxifen. 50 ng of tamoxifen was administered
by intraperitoneal injection in 1.3 days. Diphtheria toxin was then given 50 ng
intraperitoneally for inducible cardiac injury on day 2.4. For apical resection (AR) in
neonatal mice, we cryosurgery and open the left thoracotomy in the third intercostal space.
The heart is exposed outside the thoracic cavity and a thin segment of the apex of the left
ventricle (approximately 10% of the LV) is carefully and gradually resected using iridectomy
scissors. Close the ribs and skin with 7-0 nylon sutures. Place the neonatal mice under a
heat lamp until they recover and coat them with bedding from the foster mother's cage
before returning them.

RESULTS: We first re-analysed the RNA-Seq data (GSE153480) and to focus scRNA-Seq on
fibroblasts, which may be part of the regenerative niche, we re-analysed the clusters of
cells after injury. We found that clusters of fibroblasts characterised by the expression of
Colla2 were highly expressed at the peak of regeneration. To test whether cardiac

fibroblasts influence heart regeneration, we ablated Colla2-expressing cells using a
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Col1a2-Cre/ERT2;iDTR neonatal mouse. We showed that Col1a2-Cre/ERT2;iDTR neonatal
mice significantly increased the area of fibrosis by Masson's trichrome and also decreased
cardiomyocyte proliferation. We tested whether fibroblast deletion affected heart size or
apical resection survival in neonatal mice. These data show that 42% of DT-treated mice
died within 3 weeks of AR. Interestingly, the survival of DT mice was worse than that of
control mice. Significant differences were also found in the heart-weight-to-body weight
ratio. We used bulk RNA sequencing to identify signalling pathways between baseline
neonatal and adult cardiac fibroblasts. Differential expression analysis in adult and neonatal
CF showed strong enrichment in genes involved in the cell cycle. Neonatal fibroblasts in
gene ontology analysis enriched for factors promoting vertebrate cardiogenesis.
CONCLUSIONS: First re-analysis of RNA-Seq data revealed that clusters of fibroblasts
characterized by the expression of Colla2 were highly expressed at the peak of
regeneration. To test the role of these fibroblasts in heart regeneration, we ablated
Colla2-expressing cells in neonatal mice. This resulted in an increase in fibrosis and a
decrease in cardiomyocyte proliferation. Additionally, deleting fibroblasts affected heart
size and survival in neonatal mice. Furthermore, our bulk RNA sequencing data showed a
strong enrichment of genes involved in the cell cycle in adult and neonatal cardiac
fibroblasts. These results suggest that fibroblasts play a crucial role in heart regeneration

and that targeting these cells may have therapeutic potential for treating heart diseases.

Keywords: Fibroblast, cardiac regeneration
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Identifying lymph nodes and their status from head and neck cancer patients
by semantic segmentation model

Sheng-Yao, Huang"? MD, Wen-Lin, Hsu®>** MD, Ren-Jun, Hsu"** PhD, Dai-Wei, Liu"*** MD,
PhD

1. Institute of Medical Science, Tzu Chi University, Hualien, Taiwan.
2. Department of Radiation Oncology, Hualien Tzu Chi General Hospital, Buddhist Tzu Chi
Medical Foundation, Hualien, Taiwan.
3. Cancer Center, Hualien Tzu Chi Hospital, Buddhist Tzu Chi Medical Foundation, Hualien,
Taiwan.
4. School of Medicine, Tzu Chi University, Hualien, Taiwan.

Background: Head and neck cancers have been a leading cause of cancer-related deaths
in Taiwan for an extended period, with a high incidence rate. Imaging studies, particularly
computed tomography (CT), are essential for the diagnosis and treatment of head and neck
cancer patients. CT is effective in detecting lymph node metastasis, which plays a crucial
role in staging and predicting disease prognosis. Nevertheless, accurate image
interpretation is reliant on experienced radiologists and clinical physicians, which can be
time-consuming. To address this, we proposed a digital diagnosis assistant that employs a
deep learning model to help clinicians efficiently identify lymph node status from CT scans.

Methods: From 2008 to 2018, we retrospectively gathered data from patients who
were diagnosed with head and neck cancer, including oral cavity, oropharynx, hypopharynx,
and larynx cancers at Hualien Tzu Chi General Hospital. This was done with the approval of
the Institutional Review Board (IRB) (No. IRB111-070-B). A total of 374 patients were initially
recruited for the study, but after excluding cases with low-resolution images, 301 patients
were finally enrolled. The preoperative CT images were obtained from the picture archiving
and communication system (PACS) at Hualien Tzu Chi General Hospital. To annotate the
lymph nodes, we referred to both the pathology report and radiology report and
categorized the annotations into three classes: negative (N), positive (P), and extranodal
extension (ENE). We utilized Unet for semantic segmentation and split the 301 patients into
271 training cases and 30 test cases. The segmentation model was trained in a 2D setting
using the Pytorch framework for both segmentation and classification tasks. The dice
coefficient was chosen to evaluate the performance of the segmentation model on the test
set.

Results: After using 2D settings for model training, we got the dice score on validation
set was 20.96. With data augmentation, the dice score became 27.16. With data
augmentation, we got 23.49. Further data investigation and model training design were
undergoing.

Conclusions: There are still some blind spots on the research. We have move on to
looking for more detail about data, analyzing the image features of lymph nodes.
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Enhance homologous recombination efficiency with CRISPR/Cas9 gene
editing in zebrafish models for human genetic diseases

Pei-Xuan Lin®, Chia-Yi Li*, Yi-Chieh Wangl,Peng-Chieh Chen!
Ynstitute of Clinical Medicine, College of Medicine, National Cheng Kung University, Tainan,
Taiwan

In our previous study of identifying disease-causing genes for human genetic diseases,
we identified two novel disease-associated genes in patients with cardiovascular and
vascular defects. One of the genes is RASIP1, which encodes RAS interacting protein 1 and
plays an important role in the proper formation of vascular structures that develop through
vasculogenesis. Patients with RASIP1 mutation developed aortic coarctation and aortic
aneurysm. In another study, we identified a recurrent missense mutation in TOMZ in
patients with global vascular abnormalities, including retinal vessel defects and moyamoya
disease. TOMZ gene is one of the TOM complexes which translocate proteins produced from
nuclear DNA through the mitochondrial membrane for use in oxidative phosphorylation. We
aim to generate zebrafish models carrying rasip1 and tomz mutation for genetic diseases
with vascular dysfunction through CRISPR/Cas9. However, introducing patient-specific
variants into the zebrafish genome with CRISPR-Cas9 remains challenging. The efficiency of
the homology-directed repair (HDR) pathway is relatively low. In our study, we optimize the
RNP composition and inhibit non-homologous end joining (NHEJ) pathway to develop
knock-in zebrafish models. We injected sgRNA-Cas9 ribonucleoprotein (RNP) complexes and
NHEJ inhibitor together with an anti-sense  asymmetric  single-stranded
oligodeoxynucleotide (ssODN) that contains the variant of rasipl or tomz gene into the
one-cell stage embryo of zebrafish. In our preliminary result, the knock-in efficiency
achieves 16 %. The results will provide the first step toward precision medicine for patients
with RASIP1 and TOMZ mutations.

Keyword: Zebrafish, CRISPR-Cas9, Knock-in, Homology-directed repair, Disease models
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Big data analyze sleep duration associations with cardiovascular outcomes in
Taiwan, 2000-2015
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Technology (Taipei Tech), Taipei 10608, Taiwan
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Objective: The association of sleep duration with cardiovascular-related diseases was not
clear. We aimed to analyze the association of sleep duration with cardiovascular disease
(cardiomyopathy, stroke, hypertension).

Methods: We designed a prospective study of 4,405 adults aged 40-65 years from Taiwan
MJ Health Examination database. Cox proportional hazards regression models were used to
estimate hazard ratios and 95% Cls. Restricted cubic spline analysis was used to explore
linear and non-linear relationships between sleep duration and risk of cardiovascular
disease (cardiomyopathy, stroke, hypertension).

Results: During a mean follow-up of 12.2 years, 627 individuals developed at least one
condition. Multivariate adjusted Cox models showed a strong positive association between
sleep duration and cardiovascular disease (cardiomyopathy, stroke, hypertension)
outcomes. Sleep duration < 4 hours was associated with cardiomyopathy (HR=2.36,
95%Cl=1.23-4.36), Stroke (HR=5.63, 95%Cl=3.42-9.23) and Hypertension (HR=1.56,
95%Cl= 0.95-2.58).

Conclusions: Sleep duration was more strongly associated with Stroke than
Cardiomyopathy and Hypertension. These results provide more evidence for SD and CVD
primary prevention guidelines or health policy.

Keywords: Cardiomyopathy, Epidemiology, Hypertension, Sleep duration, Stroke
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Al-enable ECG to predict the risk of echocardiography-validated
cardiac abnormalities

> I

GEEEIRE 2 ¥

Artificial intelligence (Al)-enable ECG analysis models were advancedly progressed to
evaluate cardiovascular condition different from traditional ECG interpretation. Our study
developed a deep learning model (AlI-ECG) to evaluate cardiac abnormalities validated by
transthoracic echocardiography (TTE) including left ventricular ejection fraction (LVEF), left
ventricular hypertrophy (LVH), left atrial enlargement (LAE), pulmonary artery pressure (PAP)
and valvular diseases. We enrolled 71388 and 14123 ECGs with corresponding TTE used to
train and validate our AI-ECG. Eight parameters were detected by AI-ECG. The AUCs of
Al-ECG for the detection of LVEF < 35% were 0.955 and 0.962; PAP > 50 mmHg were 0.842
and 0.849; LVH were 0.816 and 0.816;

LA diameter > 50 mm were 0.883 and 0.796; moderate/severe AS were 0.834 and 0.816;
moderate/severe AR were 0.769 and 0.768; moderate/severe MR were 0.802 and 0.798;
moderate/severe TR were 0.796 and 0.815 in the internal and external validation cohorts,
respectively. Furthermore, Patients with baseline normal parameters but detected as one of
abnormalities, including LVEF < 35%, LVH, LAE or PAP > 50 mmHg by AI-ECG could be
predicted any abnormalities among 8 parameters and stratified as low, moderate or high
risks. Patients stratified as moderate or high risk revealed significantly higher risk ratio than
stratified as low risk in each parameter. It indicated that AI-ECG may exhibit capabilities to
evaluate other possible cardiac dysfunction despite no current significant structural or
functional finding. AI-ECG may serve as a screening tool to early identify potentially cardiac
abnormalities enabling these individuals to early adopt further cardiac image examination
or risk modification. Further prospective studies are needed to confirm the model

performance.
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Mutation in mitochondrial protein import complex leads to microcephalic
osteodysplastic dwarfism

Chia-Yi Li%, Pei-Xuan Lin®, Yi-Chieh Wangl, Li-Wen Chen?, Min-Hsiu Shih®, Meng-Che Tsai?,
Yen-Yin Chou?, and Peng-Chieh Chen*

Ynstitute of Clinical Medicine, College of Medicine, National Cheng Kung University, Tainan,
Taiwan. 2Department of Pediatrics, National Cheng Kung University Hospital, College of
Medicine, National Cheng Kung University, Tainan, Taiwan. *Department of Ophthalmology,
National Cheng Kung University Hospital, College of Medicine, National Cheng Kung
University, Tainan, Taiwan.

Microcephalic osteodysplastic primordial dwarfism, type Il (MOPD ll) is inherited in an
autosomal recessive pattern. Three unrelated patients with similar facial features,
microcephaly, short stature, developmental delay were followed in clinics of NCKUH. They
had ocular manifestations with high hyperopia and macular scar. Unlike typical MOPD Il
patients with severe intrauterine growth retardation, all subjects had normal birth weight
and height but their growth was retarded thereafter. They are initially diagnosed as variants
of MOPD I, but no mutations were found in the known MOPD Il-causing gene pericentrin
(PCNT). Their similar clinical features suggest that there is a shared underlying genetic cause
in these patients. Through trio-based whole exome sequencing, we identified a recurrent
homozygous missense variant in a gene encoded for translocase of outer mitochondrial
membrane (anonymously called by TOMz for now) all three patients. The TOMz
homozygous mutation was not reported in GnomAD, Taiwan biobank, 1000 Genomes
Project and all are predicted as deleterious. Due to the observation of cerebrovascular
defects in one of our patients, which account for approximately 30 % of MOPDII patients,
we hypothesize that the TOMz mutation has deleterious effects on both mitochondrial
function and endothelial function.

In our preliminary results, we established induced pluripotent stem cells (iPSCs)
carrying the TOMz mutation and differentiated them into endothelial cells. We found that
the homozygous TOMz missense mutation did not affect protein stability, but a lower
amount of TOMz protein was detected in the mitochondrial fraction. Additionally, we
discovered that the mutant TOMz failed to target the mitochondria. Moreover, we observed
reduced basal respiration and ATP production in homozygous mutants, compared
heterozygous. To understand the compensatory effects of TOMz mutants, we conducted
RNA sequencing and found that genes associated with hypoxia and glycolysis were highly
upregulated in the homozygous mutants compared to the heterozygous mutants. Finally, we
observed impaired tube formation in the homozygous mutants, suggesting that the TOMz
mutation causes mitochondrial dysfunction and affects the angiogenesis process. Based on
our preliminary results, we have confirmed the deleterious effects of the TOMz mutation.
Key words: MOPD lI, cerebrovascular defects, mitochondria
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Caregiver perception about diagnostic labels of dementia

Ming Jhu Leel, Ya Lin Yangz, Yu Ping Yuz, Raymond Y Lo™?
YInstitute of Medical Sciences, Tzu Chi University, Hualien 970, Taiwan.
“Division of Cognitive and Geriatric Neurology, Department of Neurology, Hualien Tzu Chi

Hospital, Hualien 970, Taiwan.

Objectives: Chinese characters of diagnostic labels of dementia vary across different
countries in Asia. The implication and subtlety of these Chinese labels may influence the
perception and willingness of caregivers to bring patients to medical attention.

Methods: The study was conducted in 2 phases. In the first phase, we surveyed 107
caregivers from the memory clinic during 2016-2017 to rate their acceptability towards 6
common diagnostic labels of dementia: “senile imbecility (% A &% j£)” , “dementia (% 47
)", “memory decline (3384 % :¥)”, “brain degeneration ("4 i3 1 Jg)”, “cognitive
impairment (3%l 58 x )", and “Alzheimer disease ([7 %% ;% 2z )”. In the second phase, we
used semi-structural interviews to obtain the narratives of 47 caregivers regarding their
perception and understanding of different labels of dementia during 2018-2019.

Results: Most caregivers enrolled in the first phase were female (n=81, 76%), and nearly
44% of caregivers were daughters. The survey revealed that “memory decline” was deemed
to be an acceptable term with the highest frequency (n=56, 52%), followed by “Alzheimer
disease” (n=50, 47%), “brain degeneration” (n=48, 45%), “dementia” (n=46, 43%),
“cognitive impairment” (n=42, 39%), and “senile imbecility” (n=25, 23%). On the other hand,
“senile imbecility” was deemed to be unacceptable in the majority of participants (n=59,
55%), while all the other terms were much less unacceptable (= 10%). “Cognitive
impairment” and “brain degeneration” were the most common two labels remained
unchecked (56% and 53%, respectively).

Caregivers enrolled in the second phase were in their early 60s with female predominance
as well (n=34, 72%) and of which half were daughters (n=17). The narratives obtained during
the interview were well summarized as the followings: “senile imbecility” was highly
prejudicial (n=34, 72%); “dementia” was no different from “senile imbecility” (n=6, 13%);
“brain degeneration” sounded severe and too academic (n=12, 26%); “cognitive
impairment” was not readily comprehensible and more like a perspective issue rather than
a disease label (n=23, 49%). About 17% of these caregivers stated that the label itself did
not matter that much, as long as it was common and understandable.

There were eight topics in the narratives: (1) negative labels, (2) negative emotion: shame,
(3) dementia as normal ageing, (4) ageism, (5) misunderstood as other diseases, (6) over
simplicity, (7) definition Confusion, (8) communicability. All diagnostic labels had negative
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labels and overly simplistic concepts. Except dementia, the other diagnostic labels could be
misunderstood as other diseases. Cognitive impairment and cognitive disorder confused
definitions. Senile imbecility, dementia, and brain degeneration implied ageism, but the first
two included communicability.

Conclusions:

The level of acceptability varies across different Chinese labels of dementia syndrome, with
“senile imbecility” consistently as unacceptable. The Chinese translation of “cognitive
impairment" may be neutral but of different implication in Taiwan. The significance of
diagnostic labels of dementia should be well addressed in the long-term care health policy.

Keyword: caregiver perception, diagnostic label, Chinese characters of dementia, senile

imbecility, cognitive impairment, brain degeneration

0 1200



No.33

Effect of the holiday season and weekend admissions on the risk of mortality

among patients with acute myocardial infarction: A population-based cohort
study
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Background

We evaluated the mortality risk among patients admitted with acute myocardial infarction
(AMI) during holiday seasons (using the Chinese New Year holiday seasons as an indicator)
or on weekends and compared this risk during weekday admissions.

Material and Methods

This nationwide retrospective cohort study was conducted using data from the Taiwan
National Health Insurance Research Database. Adult patients diagnosed with AMI and
admitted during January and February between 2001—2017 were enrolled and classified
into the holiday season (n = 3,517), weekend (n = 10,751), and weekday (n = 33,010) groups.
A multivariable logistic regression model was used to calculate the adjusted odds ratios
(aORs) with 95% confidence intervals (Cl) for in-hospital and 30-day mortality risks.

Results

Mortality rates were higher in the AMI patients admitted during the holiday season
(in-hospital: 17.4%; 30-day: 18.0%) than the weekdays (in-hospital: 15.5%; 30-day: 16.1%).
With the weekday group as a reference, the holiday season group was associated with
higher in-hospital mortality (adjusted odds ratio [aOR], 1.20; 95% Cl, 1.08-1.32; P = 0.001)
and 30-day mortality (aOR, 1.19; 95% Cl, 1.07-1.31; P = 0.001). The holiday season group
showed higher mortality risk than the weekend group for in-hospital mortality (aOR, 1.13;
95% Cl, 1.01-1.26; P = 0.032) and 30-day mortality (aOR, 1.13; 95% Cl, 1.01-1.26; P =
0.033).

Conclusions

Holiday season admission was associated with higher in-hospital and 30-day mortality risks
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in AMI admission cases than weekday or weekend admissions based on Taiwan’s nationwide
database. Further studies are necessary to identify the underlying causes and develop
strategies to improve the quality of around-the-clock care for patients admitted for AMI.

Keywords: myocardial infarction, mortality, holiday season, weekend effect
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Early sedation with dexmedetomidine compared with propofol was
associated with increased 90-day mortality in the critically ill
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Taiwan.
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In controlled human trials, dexmedetomidine (DEX) was associated with favorable intensive
care unit (ICU) outcomes. However, there have been still many inconsistencies in clinical
studies regarding the survival benefit of DEX. Thus, we aimed to investigate whether DEX
use as a primary agent for early sedation among ventilated patients is associated with better
survival. We supposed that DEX use would have a better survival at 90 days than propofol.
What’s more, heterogeneity of treatment effect (HTE) of DEX use, especially those in
different sedation level would be check in order to identify who may benefit more from DEX
use, and further prioritizing treatment to the certain subgroups. We collected
patient-related data from the Medical Information Mart for Intensive Care IV (MIMIC IV)
database. We identified patients who received mechanical ventilation and had sole sedative
(DEX or propofol) within 24 hours after ICU admission in the Beth Israel Deaconess Medical
Center between 2008 and 2019. The primary outcome was 90-day survival. Multivariable
inverse probability of treatment weighting (IPTW) logistic regression was applied to study
the effect of DEX. The IPTW approach was used to minimize the indication bias. In addition
to IPTW, these models were adjusted for clinical characteristics that we considered as
potential confounders. Survival analyses were performed with Cox proportional-hazard
models. We also conducted prespecified subgroup analysis for depth of sedation according
to the Richmond Agitation and Sedation Scale (RASS) ranged from -5 to +4, with target
sedation level: -2 to +1 and deep sedation level: -3 to -5, due to DEX has been shown a role

in the target sedation setting. There were 105 and 2601 patients received DEX and propofol
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exclusively, respectively. There was increased 90-day mortality in patients sedated with DEX
compared with propofol under multivariable IPTW logistic regression method (Hazards ratio
[HR]=2.117; 95% confidence interval [Cl, 1.42-3.15]; P=0.002), and in the stratification
analysis of deep sedation setting (HR=2.344 (1.341, 4.098); 95% Cl, 1.34-4.10; P=0.003). The
harmful effect of DEX was not significant in patients under target sedation level. In
conclusion, DEX as a primary sedative in the ventilated critically ill was associated with

increased 90-day mortality compared with propofol, especially those under deep sedation.
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RNA SEQUENCING REVEALED OVERACTIVATED PROTEASOMAL GENES AND
DIMINISHED STIM1; PROTEASOME INHIBITION WITH MG-132 IS BENEFICIAL
IN A STIM1 DEPENDENT MANNER
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Foundation, Hualien 970, Taiwan.
®School of Medicine, Tzu Chi University, Hualien 970, Taiwan.

Objective: Intracerebral hemorrhage (ICH) is a type of stroke and the most common
subtype after ischemic stroke (IS). The pathophysiological events that happen during ICH
include the activation of host immune response. In addition, there are various factors that
might exacerbate the injury which includes endoplasmic reticulum (ER) stress and oxidative
stress. RNA sequencing is a powerful tool to analyze the transcriptome and with the help of
RNA sequencing analysis specific genes responsible for various diseases have been
deciphered. In terms of ICH there are very few studies which interlinked the RNA
sequencing data with the animal models of ICH. In our previous study, we demonstrated
over-activation of proteasome during acute phase of ICH. In this study, we established the
link between various proteasome related genes that are over activated during the acute
phase of ICH using a rat model. Our previous study also revealed exacerbated ER stress
during the early phase of ICH. ER stress is caused by numerous reasons. Disturbance of ER
calcium (Ca2+) homeostasis is one of the causes for ER stress and it is also proven to induce
neuronal cell injury in ischemic stroke. One of the major Ca’* channel from extracellular
matrix to the cytosol is via a channel formed by the oligomerization of ER luminal proteins
stromal interaction molecule 1 & 2 (STIM1/2) and plasma membrane protein calcium
release-activated calcium channel protein 1 (ORAI1), collectively the oligomerization is
called store operated calcium entry (SOCE).

Materials & Methods: ICH in Male Sprague-Dawley rats were induced with intrastriatal
infusion of bacterial collagenase VII-S. Whole transcriptome analysis was performed with
illumine sequencing. RNA sequencing data analysis was carried out using Galaxy software
with various tools including RNA STAR annotating with the rat genome database.
Proteasome inhibitor (MG132) was intrastriatal-infused before ICH injury. Proteasome levels
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were identified with proteasome assay. The protein expression of SOCE proteins, ER stress
associated proteins glucose regulated protein (GRP)-78, and pro-apoptotic protein (CHOP)
were analyzed with  immunoblotting.  Ubiquitination was analyzed  with
co-immunoprecipitation. MRNA expression of SOCE genes were analyzed using RT-gPCR.
The neurological deficits, hematoma expansion, brain edema/BBB permeability were also
evaluated.

Results: RNA sequencing data analysis revealed the specific proteasome related genes that
were overactivated in the acute ICH group when compared to the normal group.
Additionally, analyzing the calcium related pathways which might induce ER stress using the
RNA sequencing data; we found that SOCE channel is impaired in a STIM1 dependent
manner and proteasome inhibition with MG-132 was able to replenish the STIM1 levels.
Rats treated with MG-132 also showed reduced hematoma volume and neurological deficits.
Glucose related protein (GRP)-78 which is a calcium dependent chaperone protein was also

degraded indicating exaggerated ER stress due to proteasome overactivation.
Conclusion: Overall, our study revealed overactivated proteasomal genes and impaired SOCE

channel protein STIM1 during the acute phase of ICH. Also, inhibiting the proteasome with
MG-132 was able to replenish the STIM1 levels during the acute phase of ICH.
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Unveiling the potential of a novel, chimeric, and active temperate phage with
antibacterial activity for combating Acinetobacter baumannii infection
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Acinetobacter baumannii is a challenging multidrug-resistant pathogen responsible for
hospital-acquired infections. The emergence of antibiotic-resistant strains led to the
exploration of alternative therapies, such as phage therapy. Beside utilizing lytic phages, this
study isolated and characterized a novel temperate phage, vB_AbaM_ABMM1 (ABMM1),
which showed antibacterial activity against A. baumannii. ABMM1 has an icosahedral head
and a contractile tail, placing it in the Caudoviricetes class, and its linear dsDNA genome
displays a mosaic arrangement typical of temperate phages. PhageAl also proved that
ABMM1 is temperate phage. Genomic analysis confirmed that ABMM1 lacks of
antibiotic-resistance genes or virulence-related factors. ABMM1 packaging system
resembles P1-like phages, while its integrase is similar to P4-like phages, indicating that it is
a chimeric phage. Any prophage that resembles the whole genome of ABMM1 was not
found in the database, so it was considered that ABMM1 was an active phage found in
nature. Despite its ability to integrate into the host chromosome, ABMM1 killed host
bacterial cells effectively at a high MOI (MOI 10) and reduced the fatality rate of bacteria in
a zebrafish model. This study demonstrates that ABMML1 is a novel and active phage that
shows potential as an alternative treatment for A. baumannii infection.

Keyword: phage, temperate, chimeric, antibacterial activity

0 1270


mailto:meitymardiana@gmail.com
mailto:ntlin@gms.tcu.edu.tw
mailto:jimmyteh2000@gmail.com
mailto:jim.tsai201248@gmail.com
mailto:hhyang@tzuchi.com.tw
mailto:lcl2108@gmail.com

No.37
Using VR contextual learning to improve the effectiveness
of mass casualty incident triage in ED nurse

Ying-Fang Chou, Chi-Yu Hsiao, Hui-Chun Chung, Tsung-Cheng Hsieh

Virtual reality (VR) is a new way to train medical staff. Training sessions can be tailored
to competence levels without compromising patient safety. Therefore, the role of VR in
simulated medical education is becoming more and more critical. This study aimed to
investigate the effectiveness of a mass casualty triage training program using VR. This is a
pilot study and pretest-posttest design with purposive sampling. We compared the correct
rate of MCl triage before and after the VR contextual learning and the satisfaction of the
training program. Five nurses were enrolled, and the correct rate improved to an average of
87 points from 45 (total 100 points) after receiving MCI triage training with VR technology.
Course satisfaction (out of five points) can reach 4.8 points. The results indicate that the
application of virtual reality plays an essential role in improving the performance of MClI
triage. The advantage is that VR learning can be practiced repeatedly to increase proficiency,
and at the same time, it increases the fun of learning. In a virtual environment, all the
features of activity such as duration, severity, and type of feedback can be adopted based on
individuals’ abilities. In addition, individuals can see their learning results and correct them
if necessary. Disaster medicine deficit enough actual learning material. VR technology is an
ideal simulation tool.
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Association between Household Environment exposure and Postpartum

Depression among Women in Taiwan
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Postpartum depression is a serious and common psychiatric disorder that affects
nearly 20% childbearing women. Accumulating evidence showed that prenatal exposure to
some environmental factors such as smoking and pesticide exposure are associated with
postpartum depression. However, little is known about the associations between some
other environmental factors such as house renovation, wall painting, or furniture painting,
mold spots at home, household incense burning and postpartum depression among women
population in Taiwan. This study aimed to explore the association between home
environments and life style exposure during pregnancy or after birth and postpartum
depression among women in Taiwan.

This retrospective cohort study used the first wave of survey results from the
"Taiwan Birth Cohort Study" conducted by the National Health Service from 2005 to 2006.
The study included 14,374 women who were interviewed six months after delivery using
structured questionnaires to collect relevant information such as sociodemographic
characteristics, home environment exposure among women, and postpartum depression.

The prevalence of postpartum depression among women after childbirth was 17.5%,
while only 3.9% of women with postpartum depression sought medical treatment.
Environmental factors such as tobacco exposure 1-5 times/week (OR=1.18, 95% ClI,
1.05-1.33, p=0.006) , tobacco exposure every day (OR=1.12, 95% Cl, 1.00-1.26, p=0.046),
house renovation, wall painting, or furniture painting (OR=1.29, 95%Cl, 1.10-1.50, p=0.001),
molds on one home wall (OR=1.27, 95%Cl, 1.14-1.41, p<0.001), molds on >2 home walls
(OR=1.49, 95% Cl, 1.32-1.69, p<0.001) and home pesticide use (OR=1.17, 95%Cl, 1.07-1.29,
p<0.001) during pregnancy were significantly associated with postpartum depression
among women. After childbirth, house renovation, wall painting, or furniture painting
(OR=1.17, 95%Cl, 1.01-1.35, p=0.034) , molds on home one wall (OR=1.2, 95%Cl, 1.15-1.42,
p<0.001), molds on home >2 walls (OR=1.51, 95% Cl, 1.34-1.70, p<0.001) and home use of
pesticides ( OR=1.18 , 95%Cl, 1.08-1.29, p<0.001) were significantly associated with
postpartum depression in women. No significant association was found between household
incense burning during pregnancy or afterbirth and postpartum depression among women.
In addition, we found the number of environmental exposure factors was significantly

related to postpartum depression during pregnancy and after childbirth. The more
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environmental exposure factors, the higher the risk of postpartum depression.

This study found that environmental factors, such as tobacco exposure, house
renovation, wall painting, or furniture painting, molds on home walls, and home pesticide
use were significantly associated with postpartum depression during pregnancy and after
childbirth. Women should try to avoid exposure to these environmental factors during
pregnancy or after birth. Further research is needed to confirm the causal relationship

between exposure to these environmental factors and postpartum depression.
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Exploring the Exercise and Dietary Experience of Overweight Adults:
Development and Validation of a Scale and Model

YI-Chun Jan

Institute of Medical Science, Tzu Chi University

Background:

According to data from the Health Promotion Administration, Ministry and Health
Welfare, the adult overweight and obesity rate in 2018 was 47.1%, which means that one
out of every two people was overweight or obese, and obesity is related to the top ten
causes of death, which proves the seriousness of this problem. Exercise and diet are the
methods for weight control, but more than half of the people do not have the habit of
exercise and diet, even if they do, they cannot last long. Although the current researches
have found some related factors of weight loss, it is advisable to further explore the causes
and processes behind the factors in order to clarify the real obstacles and the methods to
successfully control weight.

Objectives:

This study aims to find out the problems, relevance, and overcoming methods by
exploring the experience of overweight adults’ exercise and diet control to establish its
theoretical model and develop its scale through the process of model verification.

Methods: This study is divided into two stages. The first stage uses the grounded theory and
semi-structured interviews to collect data, coding analysis, condense concepts, and
categories to build its model. In the second stage, the structural equation model (SEM) is
used to verify the model formed in the first stage of research and develop the scale.
Expected results and contributions:

Through qualitative exploration and quantitative verification, find out the problems of
overweight adults participating in exercise and diet control at various stages and the reasons
for their success, to further develop appropriate intervention strategies and scales for

follow-up research.
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Developing the satisfaction scale of family members of palliative care in long
term care facilities

Shu-wan Chiang
Institute of Medical Science, Tzu Chi University
Background:

Population aging and disability among the elderly are pressing social issues.
Institutional caregivers tend to over-rely on medical intervention for elderly residents,
resulting in poor end-of-life quality. Palliative care can improve quality of life and reduce
unnecessary medical procedures. However, due to limited coverage, hospital palliative
teams have begun to train long-term care facilities staffs to provide some palliative care
services. Currently, there is no satisfaction measure for palliative care services in long-term
care facilities, hindering quality improvement efforts.

Purpose:

The aim of this study is to develop a scale that can accurately measure the satisfaction
of family members of long-term care facility residents with the facility's provision of
palliative care services.

Methods:

The researcher confirmed the concept to be measured and decided on the format and
guestion items of the scale based on their professional experience and literature review.
Experts were hired to review the scale, and subsequent steps included pilot testing, item
analysis, exploratory factor analysis, confirmatory factor analysis, and reliability analysis,
ultimately leading to the final development of the scale.

Expected results and conclusion:

In the future, it is envisioned that long-term care facilities will have access to a scale,
free of charge, which will enable them to identify areas of service that require improvement
in order to enhance the quality of palliative care provided to residents. This will result in
improved outcomes for both residents and their families. Additionally, researchers
conducting follow-up studies will have the opportunity to utilize this scale free of charge for

their own research endeavors.

Key word: Family members, Long-term care facilities, Palliative care, Satisfaction scale
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Developing a retention model for nursing assistants in small-scale long-term
care facilities

Yi-Hsin Jan
Institute of Medical Science, Tzu Chi University
Background:

The issue of population aging and elderly disability in our country is quite severe.
Additionally, changes in family structure have resulted in a decline in the functionality of
family care. When faced with elderly individuals requiring professional care, families are
often forced to choose to send them to long-term care facilities. Nursing assistants are the
front-line caregivers, and the quality of care provided will affect the physical and mental
health as well as the overall quality of life of residents. If there are insufficient numbers of
nursing assistants, the quality of care provided to residents will be significantly reduced.
Currently, all institutions are facing retention problems with nursing assistants. Small-scale
institutions have difficulty operating compared to larger institutions. However, the overall
number of institutions and beds available is substantial.

Purpose:

The aim of this study is to develop a person-centered retention model for nursing
assistants in small-scale long-term care facilities. Through this research, we hope to identify
the reasons why nursing assistants choose to continue or leave their jobs and develop
feasible retention strategies and implementation plans. Ultimately, we aim to construct a
retention model for nursing assistants in institutions and test the suitability of this model by
applying it to small-scale long-term care facilities.

Methods:

This study adopts a qualitative research approach using grounded theory methodology.
The study will utilize purposive sampling to select participants for semi-structured, in-depth
interviews to collect data. The comparative analysis method of grounded theory will be
used for data analysis to develop a retention model. Subsequently, an intervention will be
implemented based on the developed model, and the results of the intervention will be
measured using specific indicators. The research field will be selected from small-scale
long-term care facilities in Hualien. The study aims to interview 20 nursing assistants and 5
managers.

Expected results and conclusion:

This study aims to identify the reasons why nursing assistants have difficulty staying in
small-scale long-term care facilities and provide management strategies for facility
administrators to address this issue. The findings of this study may contribute to the
development of government policies related to long-term care and provide direction for
future research on this topic.

Key word: Nursing assistants, Long-term care facilities, Retention model
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A survey of non-alcoholic fatty liver disease and cardiovascular disease risk
factors in Taiwan, 2000-2015
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Objective: To understand the incidence of non-alcoholic fatty liver disease (NAFLD) and its
relationship with risk factors of cardiovascular disease in Taiwan from 2000 to 2015 in the
20-65-year-old group, so as to determine prevention strategies and carry out health
education.

Methods: Using Taiwan's MJ Health Examination Database from 2000 to 2015, 3,277 people
aged 20-65, with an average age of 41.44 + 11.52 years, including 2,265 males and 1,012
females, were diagnosed with hypertension, diabetes, and dyslipidemia through health
examination. Medical history, NAFLD status was obtained through liver ultrasound, body
mass index (BMI), blood pressure, blood sugar, blood lipid, blood uric acid, liver function
and other data were obtained through physical examination and laboratory examination.
Results: Among the 3,277 people, 65% were overweight and obese, 47% had dyslipidemia,
40% had hypertension, 35% had hyperuricemia, 38% had NAFLD, and 13% had diabetes.
According to the results of liver ultrasound, the subjects were divided into NAFLD group and
control group. Further analysis found that the average age and blood pressure levels of the
NAFLD group included systolic and diastolic blood pressure, blood sugar, and total
cholesterol (TC). , triglyceride (TG), low-density lipoprotein cholesterol (LDL-C), blood uric
acid (UA), creatinine (Cr), alanine aminotransferase (ALT) and aspartate aminotransferase
(AST) levels were significantly higher than those in the control group, The level of
high-density lipoprotein cholesterol (HDL-C) was significantly lower than that of the control
group, p-value <0.05. Men, obesity, overweight, high blood pressure, diabetes, high TG, low
HDL-C, high LDL-C, high UA, high ALT, and high AST in the NAFLD group were significantly
higher than those in the control group, which was 2.26 ~31.67 times of the control group.
Conclusion: The risk factors of NAFLD and cardiovascular disease in the 20-65-year-old
population are significantly higher than the average level of total population. NAFLD is
closely related to obesity, blood pressure, blood lipids, blood sugar, and uric acid. Long-term
sitting, lack of physical activity, overweight and obesity may be the main causes of NAFLD
and other metabolic diseases.

Key words: Non-Alcoholic Fatty Liver Disease (NAFLD), Risk factors for Cardiovascular
disease, Metabolic disease
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Cardiometabolic risk factors among adults aged 18-65 in Taiwan, 2000-2015
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Objective: To analyze the epidemiological characteristics of cardiometabolic risk factors
among adults aged 18-65 from 2000 to 2015 in Taiwan.

Methods: The data of this prospective population-based study came from 5,456 adults aged
18-65 with complete anthropometric measurements, blood samples and demographic and
economic characteristics in the MJ Health Examination Center database in Taiwan from
2000 to 2015. The criteria issued by the International Diabetes Federation (IDF) in 2005
were used to determine cardiometabolic risk factors, including obesity, hypertension,
hyperglycemia, elevated TG, and decreased HDL-C. The presence of >2 risk factors at the
same time is defined as risk factor clustering. Multivariate cox regression model was used to
analyze the association between cardiovascular disease and metabolic risk factors.

Results: About 80.8% of adults in Taiwan had > 1 cardiometabolic risk factor from 2000 to
2015. Gender, age, education level and regional distribution were significantly associated
with major metabolic risk factors. After adjusting other factors, adult females had higher
risks of obesity and decreased HDL-C than adult males, while the risks of hypertension,
hyperglycemia and elevated TG were lower than males. Adults aged 45-65 had higher risks
of four risk factors except HDL-C lowering than those aged 18-44. The risks of obesity, high
blood pressure, and high blood sugar among adults in the central region were significantly
higher than those in the northern and western regions.

Conclusion: Only <20% of adults aged 18-65 do not have cardiometabolic risk factors, and
more than half of adults have >2 risk factors. Gender, age and geographical distribution are
the main influencing factors. It is suggested that targeted intervention measures should be
given priority in high-risk groups to prevent the occurrence of cardiovascular diseases as
early as possible.

Key words: Adults, Risk factors for Cardiovascular disease, Metabolic disease
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Prevalence and influencing factors of non-alcoholic fatty liver disease among
middle-aged and elderly people in Taiwan, 2000-2015
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Objective: To understand the prevalence and influencing factors of non-alcoholic fatty liver
disease (NAFLD) in middle-aged and elderly people in Taiwan.

Methods: A total of 22,602 persons aged 40 and over were included in the MJ Health
Examination Database in Taiwan from 2000 to 2015 to compare the prevalence of NAFLD in
different genders, ages, and BMlIs. The x2 test was used for univariate analysis, and the
unconditional logistic regression was used for multivariate analysis.

Results: The prevalence of NAFLD among residents aged 40 and over was 38.69%, and the
prevalence of males was higher than that of females (38.92% vs. 3 38.50%). The morbidity
increased with increasing BMI (p<0.001). Logistic regression analysis showed that after
adjusting age, gender and education level, smoking [OR=1.434, 95%Cl| (1.181-1.539)],
hypertension [OR=1.432, 95%Cl (1.259-1.456)], blood lipid Abnormal [OR=2.576, 95%ClI
(2.348-2.698)], overweight/obesity [OR=4.859, 95%C| (4.476, 5.274)], COPD [OR=1.843,
95%Cl (1.655-1.891)], Abnormal ALT [OR=2.321, 95%Cl (1.906-2.592)] and IFG [OR=1.521,
95%Cl (1.346-1.638)] may be risk factors for NAFLD.

Conclusion: The prevalence of NAFLD in Taiwan residents aged 40 and over is high, health
education should be strengthened, smoking cessation should be implemented, and targeted
intervention measures should be implemented for people with dyslipidemia, hypertension,
and middle-aged and elderly people with overweight/obesity and COPD. Routine
monitoring in populations with abnormal alanine aminotransferase and impaired fasting

glucose.

Keywords: Nonalcoholic fatty liver disease (NAFLD); Prevalence; Influencing factors
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