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CURRENT TRENDS IN BIOMEDICAL RESEARCH (GBS9071.MM-00)

. CHASEURGRUY Created Date 2025-02-11 14:34:18 Last-Modified ~ [2025-02-11 14:34:18

Course Title CURRENT TRENDS IN BIOMEDICAL RESEARCH | 04158

Codosection | GBS9071-MM

Credit/Tirme/
ExperimentLab.Pr { 5/7ue9,10,11 Department | Global Medical Science
actical Technique
Course Summary i

Course Home

Time 39,1011 Location BK21 el

Exam Date & Time [ Midterm exam Final exam

Class Language [ English

Name CHA SEUNGKUY Telephone

Contact

\nformation Mail SKCHA@YONSEIAC.KR

Instructor's Profile | Department HF el HelE

Interview
information

Office

mm Topics/Lecture

Mar 04 Overall Introduction

2 Mar 11  Overview of C. elegans, discovery of miRNA,

3 Mar 18 CRISPR mutagenesis, gRNA & repair template DNA design, image analysis
and behavior analysis methods in C.elegans system, & practice

4 Mar 25 Proteomics Principles and Technologies

5 Apr 01 Applied Proteomics in Basic & Medical Sciences: Exploring Cellular & Disease

Mechanisms

6 Apr 08 Statistical and Al-driven Approaches in Proteomics

7 Apr 15 Calcium signaling in fibrosis

8 Apr 22 Midterm evaluation

9 Apr 29 Towards trends in cancer research: molecular to clinical

10 May 06 Holiday

" May 13 Cancer metabolism: a century and on

12 May 20 Mitochondrial Adaptations to Lactate: A key driver of endurance & oxidative capacity
13 May 27 Brown fat research: Trends and techniques in obesity studies
14 Jun 03  Unveiling the Era of Al and Organelle Medicine

15 Jun 10  Final Evaluation

16 Jun 17 Course review & feedback
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Part 1. Progress Review: Research and Professional Training in the Past Semester
1. Brief overview of your research project and major accomplishments in the past

semester

2. Publications:

3. Patents:

4. Honors/Awards (include fellowships with entire funding periods, grants
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written/applied for/received, professional society presentation awards or travel
awards, etc.):

5. National or other professional meetings attended (indicate meeting title, oral or
poster presentation):

6. Seminar Presentations (title, date, & place):

7. New areas of research or technical expertise acquired in the past semester:

8. Other professional activities not identified above:

Part 2. Plans for the Upcoming semester:

A. Research and other training plans (2= St AHA)

1. Research project goals

Anticipated publications (indicate projected titles)

Anticipated meeting or workshop attendance:

Other professional training (course work, teaching activity etc)

Career Goals (65+7] o]4t s %HAd)
Current career goal(s):
What further research activity or other training is needed before it is appropriate

D o Ea i e

to start a job search?
3. When do you anticipate beginning a job search?

(20258H & ]8}7] ARy L& o]A])

Depariment of Giobal Medical Sciznce 8K21 Fo

Department of Glabal Medical Sciencs BK21 Four

Research & Career Progress Review Research & Career Progress Review
Research & Lareer Frogress Review
Name: Chol suyeon Review Date: 250710 Name: DO PHUONG ANH Review Date: 202507/10
Departments: Global Medical Science & Semester 5 Departments: Global Medical Science & Physiology ~ Semester 1
Advisor: Park kyu-Sang. Advisor: Seung-Kuy Cha
Part 1. Progress Review: Research and Professional Training in the Past Sei Part 1. Progress Review: Research and Professional Training in the Past Semester
1.Brief overview of your research project and major accomplishments in the past 1. Brief overview of your research project and major accomplishments in the past
semester (one-half page should be sufficient): semester (one-half page should be sufficient)

During the past semester, my ressarch has focused on investigating the role of JNK3 inhibition and
MCU knockout in the protection against kidney fibrosis, particularly mediated by TGF-g signaling. This
ressarch aimed to elucidate the molecular mechaniams by which JNK3 and MCU influence fibrosisand  gKlotho is anti-aging protein associated with with life span. The conceniration of
identify potential therapeutic targets for the treatment of kidney fibrosis.
) = Kilotho in cerebrospinal fluid (CSF) decreases with aging and in Alzheimer’s

~JNK3 Inhibition and Kidney Fibrosis

The frst pan of my reszarch concentratad on the impact of JNK3 inhibiion on TGFp-mesiated kigney  O1ocase- Additionally, the age-related decline in melatonin production has been

fborosis, TGF-A is.a well-known cytokine that piays a crifical role in the development and progression of  jinked 1o neurodegenerative diseases. In this project, we aim to investigate
fibirosis in various tissuss, including the kidneys. In my study, | utiized both in vitro and in vivo models

to assess the sfiscts of JNK3 Inhibition on fisrosis. And | induced kidney fibrosis in mice using  whether aKlotho can polentially reverse aging process and mitigate the
Adriamycin models The mice were then treated with a JNK3 inhibitor. The JNK3-inhibited group showed

markedly reduced fibrosis, as evidenced by histological analysis and decreased expression of fitistic  pathological conditions affecting pineal gland.

markers in the kidney basue. Thess results corroborated the cellular findings and highlighted the - .
therapsutic potential of JNK3 inhibition in mitigating kidnay fibrosis Qur finding reveals that aKlotho increased Ca 2+ influx in PKA-dependent way.

MCU Knockout and Kidney Fibrosis Importantly, Ca 2+ influx plays a crucial role in melatonin synthesis, suggesting that

Using MCU knockout mice, | induced kidney fibrosis The resits revesled that MCU knockout mice  giKlotho treatment can be involved in promoting melatonin synthesis and
exnivitsd significant protection against fibfosis compared to wikd-type mice Histological analyses
showed reduced collagen deposition and lower levels of fibrotic markers in the kidney tissues of MCU secretion. Furthermore, we examined the protective function of aklotho under
e behind the protective effect of MCU knochout, | conducted

cellular expeiments focusing on femoptosis, a type of regulated cell death associated with iron
accumulation and lipid peroxidation.| found that MCL deficiency led to reduced ferroptosis, as indicated
by fower l=vels of ipid perosidation and cell death markers in kidney fibroblast cells These findings

suggest that MCU knockout protects against kidney fibrosis by inhibiting ferroptosis disruptions in Ca 2+ signaling and mitochiondrial dysfunction. PM exposure

2 PROHEAONS. NG DUDCIRIDNT. accelerates mitochendrial ROS generation, leading to compromised

conditions of siress, il matter (PM) treatment

PM treatment was found o impair melatonin synthesis potentially through

3. Patents” No patents mitochondnial function in pinealocytes. In addition, PM treatment decreased the

Ca 2+ influx through voltage-gated Calcium channeis and store-operated calcium

4. Honors/Awards (include fellowships with entire funding periods, grants .
itten/applied forireceived, professional society presentation awards or travel entry. Notably, ireatment with aklotho can reverse the detrimental effects of PM
awards, etc )- No Honors/Awards. on pineal gland. Taken together, these observations suggest that akiotho is an

}) Work-in-Progress (WIPs)
e AR EZ2]Q: Work-in-Progress 71/4(20248td = 25t7] 157}/2025std = 187] 147hH)&
£9h SR B4 WEM, 0% WEY U WY - P FH Be-A7 AA 2oz A
« 20248t = 28H7]

3] AHA

Ty x4 A}

1] 9. 6 | Calcium Channel in Liver Fibrosis 42

21 9. 13 | El24-regulated Translation of ASS1 Promotes Cancer 44
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Survival Upon Arginine Deprivation

Role of Lactate in Enhancing Fatty Acid Oxidation via The

3 . 20 | Activation of TCA cycle and Mitochondiral Uncoupling in
The Skeletal Muscle of Obese Mice

4 97 TRPC6 in Lipid Metabolism: A Link Between Ca®" Signaling
and Adipose Tissue Functions

5 4 Phosphate Impacts Mitochondrial Stress and Ca*-based
Filtration in Podocytes

6 11 | The Role of Ei24 in Immune Regulation in Cancer

7 18 Fuction of FEtoposide-induced protein 2.4(Ei24) in
Mitochondrial Dynamics
Postnatal Changes and Functional Roles of Satellite Glial

8 . 25 | Cell-specific Molecular Marker Expression in sympathetic
Ganglia
The Role of Taurocholic Acid on Hepatitis B virus

9 - 8 Replication in Huh7 Cells

10 15 Regulation of TRPMLI-medicated Lysosomal Ca? Release
by WNK1 Kinase in Autophagy
Synergistic Effects of CC-chemokine Receptor 2 Inhibitor

1 99 and Transforming Growth Factor-B Receptor [ Inhibitor
Combination on Metabolic Dysfunction-Associated
Steatohepatitis

12 . 29 | Therapeutic Approaches For EMT and Fibrosis

13 6 The Functional Role of Ei24 in Organellar Calcium
Signaling

14l 12. 20 Functions of Etoposide-induced Protein 2.4(EI24) in DNA

Damage Stress Response

20258Md = 1817]

45

47

40

43

42

43

36

40

44

43

42

41

ol = 73-}5]'
At SEE A agl
1 . 7 | The Role of MTFMT in Pancreatic 3 cells 51
5 1 Klotho Regulation of Melatonin Synthesis and Release in 48
Alzheimer’s Diseases
Inhibition of LactateDehydrogenase A Stimulates Lipid
3 . 21 | Catabolism and Thermogenesis via AMPK and NADH in 55
Mouse Brown Adipose Tissue
Exploring the Effects of UV Exposure on Vitamin D
4 . 28 | Synthesis and Inflammatory Responses in Healthy Adults: 52
A Perspective Clinical Trial
5 4 The Role of RIPK2 and Its Related Pathway in Alzheimer’s 54
' Disease-PD1/PDL1 Pathway in Parkinson’s Disease
Integrating Single-Cell RNA Sequencing Analysis and
6 . 11 | Machine Learning to Dissect Glutamine Metabolic 49
Phenotypes in Osteosarcoma:In Vitro and In Vivo Va
7 . 18 | The Role of EI24 in Cancer Immunity 50
8 . 25 | Establishment of Mouse Meibomian Gland Organoids 46
9 . 9 | Gene Expression-based Lung Cancer Drug Repurposing 47
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0l 5 16 The Role of Peptide Deformylase on Thermogenesis ir
Brown Adipose Tissue

11l 5 23 DHFR Gene Expression Links to CTCL Progression anc
Therapeutic Response

12 5 30 Therapeutic Potential of RIPK3 in Metabolic Dysfunctior
Associated Steatohepatitis
The Role of Mitochondrial Methionyl-tRNZ

13| 6. 13 | Formyltransferase(MTFMT) in Pakinson’s Diseast
Pathogenesis

e Mitochondrial Ca®** Regulated by Organelle Membrane
Protein Changes in C.elegans Muscle in an In Vivo State

2024.2ND SEMESTER

(BK 21o
WORK-IN-PROGRESS
MEETING

Period |
Time 1 1

Location | Grad ture Room (

Weekly Presentation Schedule

Topic

2025.1st SEMESTER

WORK—IN PROGRESS
MEETING

Period 1 2025.3.7.~6.27. (Every Friday)
Time 11230~1330
Location 1 # 205 Lecture Room (Medical Building 205)

Weekly Presentation Schedule

The Role of RIPK2 and Its Related Pathway in Alzheimer's
I

DLI Pathway in

‘The Role of Mitochondrial Methionyl-tRNA Formyltransferase (MTFMT)
in Pakinson's Disease Pathogenesis.

Speaker

53

47

51

52

43

Amyloid beta oligomers activate the:
microgiial NOD2/RIPK2 signaling via
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International Student Meeting 2025-02-21

B. Program Schedule

A. List of attendees - Time: 6:00 PM, Friday, February 21, 2025
- Place: Basement of the Medical Buiding

N § - Program:
International Students Meeting 2025-1 « Farewell to three students graduating this semester
No. Nane Department Signature « Presentation of farewell gifis 1o the graduates
T T T « Dinner gathering
2 Vo Thi Auh Vu Biochemistry
3 Tran Nbat Lo Bioshermistry % C. Message from International Students
4 Ha Phu Cuong y e
s ‘Bul Thagh Thu Biochemisiry o e “REmarks:
6 “Tran Ngoe Thien Biochemistry L O « The study and work environment are very friendly.
7 Neuyen Van Tuy Biochemisiry = + The intemational student community is supportive and welcoming.
8 Neuyen Hoang Tue Biochomistry (A - Suggestions
9 Ngo Thi Thanh Thuy Physiology =S « Itwould be greatly appreciated if certificates of service could be provided for
10 | Tran Thi Thuy Duyen Physiology == the President and Vice President as recognition of their dedication and
T ‘Nauyen Phan Ank Physiology A= contributions.
= Dans THl Naoe Bao Physiology % + Given the rising cost of living in Korea and the growing number of
= intemational students, we kindly hope for consideration of increased funding
13 Do Phuong Anh Physiology == _ APPSR S
;j L:]Z‘::ﬂ"”':z?‘sz:“ :}:;’:]f: %‘ + We would love to have outdoor activities, as they can help strengthen team
e ‘spirit and offer a richer cultural experience in Korea.

16 Chau Cat Tuong Convergence Medicine W
13 Abdul-Nasir Safian Convergence Medicine 5P
20 Mo Chaodeng Convergence Medicine Thaslé) D. Photos
21 He Wenjing Convergence Medicine e vt
2 Zhang Haiyang Convergence Medicine 7 i
3 Ma Hui Convergence Medicing a FLd
2 Chao Buchan Convergence Medicine | 7AR By d#.
25 Thu Thao Pham Convergence Medicine 7
% Fazliddin Convergence Medicine
27 Vuong Quang Ha Convergence Medicing VY=
28 Pham Thai Binh Convergence Medicine U —
2 Dang Thi Kim Chi Medical Education Ve
30 Saher Fatima R
31 Bhupendra Regmi [Regencration medicine resoarch (37 — 7
2 Nguyen Thuy Tien ‘Convergence Medicine P
34

_33_




International Student Meeting 2025-08-14

B. Program Schedule

- Time: 6:00 PM, Thursday, August 14, 2025

A. List of attendees - Place: Basement of the Medical Building

- Program

1) Farewell to one student graduating this semester.
2) Py 1 of a farewell gift to the graduate.
Department Signalure 3) Warm welcome to three new students joining the community.
omisry i3 4) Dinner gathering fo celebrate both the farewell and the welcome, fostering
stronger bonds among members.

International Students Meeting 2025-1

g12IEIE

C. from International Students

- Remarks:

1) The study and work environment is highly supportive and fosters a friendly

2) Their student c ity is inclusive, . and provides a
network for

1) We would greatly appreciate it if certificates of service could be awarded to the
President and Vice President, as formal recognition of their dedication and

s Ml Edocation 2) Considering the rising cost of living in Korea and the increasing number of

0 lobal Modical Science. Y- students, we kindly request consideration for enhanced funding

31 Tobal Mdica 5 /{"}/W support o sustain and expand student activities

;; ':g?y;ﬂ:ﬁﬂ" o 1 3) We would also welcome more outdoor activities, as they can strengthen team

= s o e spirit and provide international students with a deeper cultural experience of life
Tion Yaan Tharg Bioemisty " W:Mj in Korea

LR
“ H/%9)

EEDE:

- ot Ay

- et -dAt el dZ(mentor-mentee)f| =S 3t AL w5k A4
Ay =3

« 4 23](Graduate Student Organization)2 =35I TstdA &= R

.
“ O =

« Q=0 st i sh=o] Ws AEu SR Ansd A =H] ges

(Global Korea Scholarship) 38 A&

ki
2 de

g

« =4l =W stedie] F7F Gyl R4

St sredis] ¥ SAAY AEAA | A AFH(H)
=4 | AI328] ojgt7]xo]st steofjs| (T, uighel=) 5% 1,500,000
A AUttt w. =4 A (Geneva, A9 A) 25 6,000,000
Goodbye Flat Biology: ex vivo in vivo
=A]| 13 3,000,000
models of cancer(Essen,=<%)
= 2024 =R AN ZAYE oS (Al 4. T stel =) 19 766,500
=4 2024 st=] 4173 9pots] (4 5 o st el =) 25 516,200
= 2024 tjgtAie]sts](AM 2. tistel=) 7% 1,207,400
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4,930,000
7,600,000

19
49

2024 Cell Bio Conference(San Diego,0]=)
Keystone Symposia:Mitochondrial Biology
in Health and Disease(Taipei,CHgt)
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AR AL 2025. 4. ISIRESES!

Etoposide-induced protein 2.4 homolog promotes argininosuccinate synthase

1 and cancer cell survival upon arginine deprivation

Cellular & Molecular )
ARIA(AEE) . H(=Z) Ho]A] 30(52)
Biology Letters

[ore

L o
2 AW sdRoko] XY &F2&] Cellular & Molecular Biology Letters (IF 10.2, Q1 A

» Arginine®] Z£9F tjAt Reprogramming H-t 48§02 Arginine deprivation X]&(ADI-PEG20
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Abstract

Background: Arginine auxotrophy has been reported in a subset of cancers

with inherently defective de novo arginine synthesis. However, the use of arginine
deprivation therapy seems to be unegually effective, partially owing to the resistance
acquired by cancer cells Study of underlying factors involved in this response thus
becomes of utmast impartance. Meanwhile, the function of etoposide-induced 2.4
homaolog (E124) in cancer metabiolism, and specifically in arginine metabolism, remains
unknown.

Methods: EI24 was overexpressed in cancer cells using a doxycycline-inducible
systern or adenaovirus transduction, while siRMNA was used 1o knockdown E124.

Amino acidis) deprivation medium was exploited with a cell viability assay to check

the reliance of cancer cell survival on arginine. Frotein expression and activation were
examinad through western blot and co-immunoprecipitation blot. Furthermore, global
and specific protein translation were assessed through the SURSET assay and polysome
fractionation analysis. Gene expression and arginine level were downlcaded

from public cancer datasets for in silico validation including gene set enrichiment

and survival analysis to objectively evaluate the association between EI24 and arginine
metabalism.

Results: Ei24 pramoted cancer sunvival under arginine starvation. Mechanistically, E124
replenished translation of arginincsuccinate synthase 1 {AS51) by inducing the inactive
S-nitrosylated form of phosphatase and tensin homaolog (PTEN), leading ta release

of the phosphainositide 3-kinase (PI3K) protein kinase B (AKT) axis. This tumor-promaoting
action of E124 could be found in multiple AS51-deficient cancer cells regardless of p53
status, Furthermore, expression of EI24 was linked to enrichment of arginine metabolism
pathweay as well as poor survival of patients with cancer across various cancer types,
suggesting its rale in carcer resistance o arginine deprivatian.

Conclusions: This study is the first 1o report the role of EI24 in prometing cancer
survival via translational regulation of the metabolic enzyme ASS1, thus paving a route
for further investigation into the link between E124 and cancer metabolism.
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Hydrogen Gas Attenuates Toxic Metabolites and Oxidative Stress-Mediated

Disease Models
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AR A= LARGE protein drives activity-induced homeostatic resetting
ARAN(REH) Science Advances H(=2) Ho]A] 11(31)
[or2

In the brain, memory can be coded as relative differences in synaptic strength produced
by Hebbian plasticity [e.g., long-term potentiation (LTP)]. However, changes in neuronal
activity, including the saturation of synaptic strength by the positive-feedback nature of
Hebbian plasticity, could deteriorate the encoded memory. Homeostatic plasticity is
thought to contribute to the stability of the encoded memory by maintaining the relative
differences in synaptic strength against persistent destabilizing changes in neuronal
activity. However, it remains unclear how and when these two types of plasticity work
together in the context of memory. Here, we have demonstrated that LARGE, a protein
associated with intellectual disability, drives homeostatic resetting several hours after LTP
by down-regulating AMPA-receptor trafficking via the Golgi apparatus. LARGE deficiency
impairs long-term memory formation in mice. Our study reveals a potential molecular
mechanism underlying the stability of memory mediated by cross-talk between Hebbian
and homeostatic plasticity.
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(Accepted)
AR A Ei24 deficiency in brown adipocytes induces severe hypothermia under cold
= a stress independent of UCP1 activity
ARA (K2 ) Nature Communications | (%) Ho]A| -
Qo

Scientific merit

*This research achievement was accepted in Nature Communications (Impact Factor 15.7,
Q1 journal), a prestigious academic journal that publishes high-quality research from all
areas of the natural sciences.

*This study shows that loss of Ei24 in brown adipose tissue (BAT) disrupts mitochondrial
function and leads to hypothermia under cold stress. The findings reveal a
UCPl-independent mechanism of thermoregulation with implications for energy
metabolism. This study is evaluated as a significant contribution to the field.

Novelty and impact of the study

*This study demonstrates that loss of Ei24 in BAT leads to a severe thermogenic
deficiency, resulting in lethal hypothermia in mice under cold exposure.

It reveals that Ei24 plays a critical role in BAT thermogenesis by preserving mitochondrial
integrity and supporting ATP synthase activity, independently of UCP1 expression or function.
*The research highlights that Ei24 is essential for ATP production through its interaction
with mitochondrial complex V (ATP synthase).

‘Furthermore, the study wuncovers Ei24’s involvement in regulating ATP-dependent,
UCP1l-independent thermogenic pathways, including SERCA-mediated calcium cycling and

creatine substrate cycling, suggesting a broader role in non-shivering thermogenesis.

Contribution to the scientific field

*This study reveals a novel functional role for Ei24 beyond its established involvement in
autophagy, specifically within brown adipocytes.

*The findings have significant implications for the fields of thermogenesis, mitochondrial
biology, and energy homeostasis, expanding current understanding in these areas.
Alignment with the research group’s vision and objectives

*This research aligns with the innovative vision and goals of the educational research
group, which aims to advance molecular understanding of metabolic regulation and
develop novel therapeutic strategies for metabolic disorders.

*By elucidating the critical role of Ei24 in mitochondrial bioenergetics and non-shivering
thermogenesis in BAT, independent of UCPI, it lays an important foundation for future
research on metabolic homeostasis as targeted by the group.
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Societal and industrial impact of the research

*This research provides critical insights into the molecular mechanisms underlying energy
metabolism and thermogenesis, offering new targets for the development of innovative
therapies to combat metabolic disorders such as obesity, hypothermia, and related
cardiovascular diseases.

By improving understanding of BAT function and mitochondrial bioenergetics, it supports the
advancement of precision medicine strategies that could enhance public health outcomes.

fLDs accumulation
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AR A2 Therapeutic effects of alkaline reduced water on type 2 diabetes mellitus
= ; induced by high-fat diet and streptozotocin in C57BL/6 mouse model
Molecular & Cellular
ARANA2E) . H(=2) HolA] 21:973-986
Toxicology
aote

Background

Hyperglycemia, a hallmark of type 2 diabetes mellitus (T2DM), induces oxidative stress in
various physiological systems. Alkaline reduced water (ARW) has demonstrated antioxidant
properties in vitro, owing to its bioactive characteristics. This study aimed to evaluate
the effects of alkaline reduced water (pH 8.5) in a T2DM C57BL/6 mouse model, induced
by high-fat diet and streptozotocin.

Methods and results

After the induction of T2DM, the mice were treated with tap water (pH 7.7), metformin,
and ARW (pH 8.5) for 4 weeks. Post treatment assessments included total white blood cell
count and its differential counts, oxidative stress markers (reactive oxygen species, nitric
oxide, glutathione peroxidase, and catalase), and other indicators such as fasting blood
glucose, serum glucose, kidney markers (blood urea nitrogen and creatinine), liver
markers (alanine aminotransferase and aspartate aminotransferase), serum calcium,
adenosine triphosphate, c-peptide, parathyroid hormone, and inflammatory cytokines.
ARW (pH 8.5) significantly improved glycemic control, reduced oxidative stress markers,

enhanced antioxidant enzyme activities, and decreased inflammatory and diabetic markers

Conclusions

ARW (pH 8.5) treatment enhanced antioxidant defenses and moderated inflammation,
improving cellular metabolism and mitigating hyperglycemia-related adverse effects in the
T2DM C57BL/6 mouse model. These results suggest that ARW (pH 8.5) could be a
promising therapeutic approach for reducing oxidative stress and inflammation in T2DM.

Molecular & Cellular Toxicol ogy
https://doi.org/10.1007/513273-025-00507-4

ORIGINAL ARTICLE AP)

Therapeutic effects of alkaline reduced water on type 2 diabetes
mellitus induced by high-fat diet and streptozotocin in C57BL/6
mouse model

Accepted: 3 January 2025
©@The Author(s) under exclusive licence to The Korean Sodety of Toxicogenomics and Toxicoproteomics 2025
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AR AL 2025. 7. SINESES:
Immune-Redox Biomarker Responses to Short- and Long-Term Exposure to
AR A= Naturally Emitted Compounds from Korean Red Pine (Pinus densiflora) and
Japanese Cypress (Chamaecyparis obtusa): In Vivo Study
ARAN(A'E) Toxics H(=) mo]A] 13(8):650
aoty

Volatile organic compounds (VOCs) are highly volatile chemicals in natural and
anthropogenic environments, significantly affecting indoor air quality. Major sources of
indoor VOCs include emissions from building materials, furnishings, and consumer
products. Natural wood products release VOCs, including terpenes and aldehydes, which
exert diverse health effects ranging from mild respiratory irritation to severe outcomes,
such as formaldehyde-induced carcinogenicity. The temporal dynamics of VOC emissions
were investigated, and the toxicological and physiological effects of the VOCs emitted by
two types of natural wood, Korean Red Pine (Pinus densiflora) and Japanese Cypress
(Chamaecyparis obtusa), were evaluated. Using female C57BL/6 mice as an animal model,
the exposure setups included phytoncides, formaldehyde, and intact wood samples over
short- and long-term durations. The exposure effects were assessed using oxidative
stress markers, antioxidant enzyme activity, hepatic and renal biomarkers, and
inflammatory cytokine profiles. Long-term exposure to Korean Red Pine and Japanese
Cypress wood VOCs did not induce significant pathological changes. Japanese Cypress
exhibited more distinct benefits, including enhanced oxidative stress mitigation, reduced
systemic toxicity, and lower pro-inflammatory cytokine levels compared to the negative
control group, attributable to its more favorable VOC emission profile. These findings
highlight the potential health and environmental benefits of natural wood VOCs and offer
valuable insights for optimizing timber use, improving indoor air quality, and informing

public health policies.
toxics m\“\w
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Impact of Short- and Long-Term Exposure to Engineered Wood (Plywood
AR A2 | and Particle Board) on Immune and Oxidative Biomarkers: A C57BL/6 Mouse
Model Study

ARMA(AEE) Polymers H(3) mo]A] 17(13);1794

Mo

Qo

Plywood and particle boards, commonly used in construction and interior environments,
are sources of indoor chemical emissions from synthetic adhesives, resins, and surface
treatments. Among these, formaldehyde, classified as a group 1 carcinogen by the
International Agency for Research on Cancer, and other compounds are associated with
oxidative stress, inflammation, and organ toxicity. This study aimed to evaluate the
toxicological and physiological effects of plywood and particleboard emissions in female
C57BL/6 mice. The mice were exposed to formaldehyde, phytoncides, and untreated wood
samples under short- (30-60 days) and long-term (120-180 days) conditions. Biological
effects were assessed through histopathology of major organs, differential white blood cell
counts, oxidative stress markers, antioxidant enzyme activities (catalase and glutathione
peroxidase), liver and kidney function tests (alanine aminotransferase, aspartate
aminotransferase, blood urea nitrogen, and creatinine), and inflammatory cytokine
profiling (interferon-gamma, tumor necrosis factor-a, interleukin (IL)-10, and IL-12p70).
These findings revealed no significant pathological changes or systemic toxicity following
long-term exposure. Minor elevations in hepatic and renal biomarkers were observed but
remained within physiological limits. Antioxidant responses and cytokine fluctuations
suggested mild adaptive and immunomodulatory effects. These results highlight the
importance of reducing emissions from engineered wood products to improve indoor air
quality and minimize potential health risks.

E polymers m\p\py
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Hydrogen Gas Inhalation Alleviates Airway Inflammauuir anu Uxiuauve ouess

AR A2 . .
on Ovalbumin-Induced Asthmatic BALB/C Mouse Model

ARRAN(AEH) Antioxidants H(Z) o o]&] 13(11);1328

LD,

Mo

Airway inflammatory diseases, such as asthma, are a global public health concern owing
to their chronic inflammatory effects on the respiratory mucosa. Molecular hydrogen (H2)
has recently been recognized for its antioxidant and anti-inflammatory properties. In this
study, we examined the therapeutic potential of H2 in airway inflammation using an
ovalbumin (OVA)-induced BALB/c mouse model of allergic asthma. Female BALB/c mice
were sensitized and challenged with OVA to induce airway inflammation, and 30 mice
were randomly divided into five groups: NT (non-treatment), HTC (3% H2 treatment only),
NC (negative control, OVA only), PC (positive control, OVA + intranasal 1 mg/mL
salbutamol 50 pL), and HT (H2 treatment, OVA + inhaled 3% H2). Various inflammatory
and oxidative stress (0OS)-induced markers such as white blood cells (WBCs) and their
differential counts, lung histology, cytokine levels such as interleukin (IL)-4, (IL)-5,
(IL)-13, interferon-gamma (IFN-vy), tumor necrosis factor-alpha (TNF-a),
granulocyte-macrophage colony-stimulating factor (GM-CSF), (IL)-10, reactive oxygen
species (ROS), nitric oxide (NO), glutathione peroxidase (GPx), and catalase (CAT), and
total immunoglobulin E (IgE) levels were investigated. Our results showed that inhaled H2
significantly reduced inflammatory cell infiltration, OS markers, and pro-inflammatory
cytokine expression while upregulating antioxidant enzyme activity. Furthermore, H2 also
significantly decreased serum IgE levels, a marker of allergic inflammation. Collectively,
our findings suggest that HZ inhalation is a promising treatment option for airway
inflammation, offering a novel approach with potential clinical applications.

N antioxidants m\"ﬂl
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AR A A pilot clinical trial to explore the effects of UV exposure on vitamin D
synthesis and inflammatory responses in vitamin D-Deficient adults
ARA(AEH) Scientific reports H(=2) Ho]A] 15(1);22557
Qorz

Objective Excellence

- This study was published in the internationally recognized journal Scientific Reports
(Impact Factor 3.9, Q1 journal).

- In 24 adults with vitamin D deficiency, the study demonstrated that short-term,
low-dose UV exposure can safely and effectively increase vitamin D levels, providing
meaningful value for both clinical practice and public health.

Creativity and Innovation

- The study proposed that just 5 minutes of low-dose UV exposure per week for four
consecutive weeks is sufficient to significantly raise serum vitamin D levels, offering an
innovative alternativeto oral supplementation.

- It revealed that UV exposure not only promotes vitamin D synthesis but also regulates
calcium~-phosphorus metabolism, suppresses parathyroid hormone (PTH), and enhances
basal metabolic rate (BMR), suggesting new physiological mechanisms.

- Experimental results confirmed that this approach did not induce systemic
inflammation or skin damage, challenging conventional concerns about UV-related risks
and presenting a safe therapeutic perspective.

Research Content and Contributions to Related Fields

- Serum vitamin D levels increased from a baseline of about 12 ng/mL to 25 ng/mL,
accompanied by significant decreases in PTH and phosphorus, highlighting UV exposure’s
role in regulating calcium-phosphorus balance.

- Although reactive oxygen species (ROS) levels rose temporarily, antioxidant enzymes
(CAT, GPx) and inflammatory markers (IL-6, TNF-a, IFN-y) remained stable, indicating
that no significant inflammatory response occurred.

- Skin barrier scores and skin condition remained unchanged, demonstrating potential
applications in dermatology, phototherapy, endocrinology, and metabolic research.

Alignment with Research and Educational Vision

- This study reflects the goal of bridging molecular mechanisms of disease with
translational clinical research, aligning with the mission of advancing innovative medical
education and research capacity.

- By addressing the globally prevalent issue of vitamin D deficiency with a novel,
non-invasive intervention, the study strengthens interdisciplinary education and research
in endocrinology, metabolism, dermatology, and preventive medicine.
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Social and Industrial Contributions

- The findings suggest that UV-based phototherapy devices may serve as practical tools
for managing vitamin D deficiency, reducing reliance on oral supplements.

- The approach has significant public health implications for older adults, individuals
with predominantly indoor lifestyles, and populations living in high-latitude regions,
contributing to bone health improvement and osteoporosis prevention.

- The research provides a foundation for potential industrial applications in medical
device development, health management, and preventive healthcare industries.

scientific reports

‘ W) Chech for llpd.‘m:uJ

OPEN A pilot clinical trial to explore the
effects of UV exposure on vitamin
D synthesis and inflammatory
responses in vitamin D-Deficient
adults

Ultraviolet radiation (UVR) is essential for vitamin D synthesis and influences various biclogical
processes. This study examined the effects of controlled UV exposure on vitamin D synthesis and
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Efficacy of Probiotic VITA-PB2 from Fermented Foods on Alcohol
AR A= Consumption and Hangover Symptoms: A Randomized, Double-Blind,
Placebo-Controlled Trial
ARRAN(AEH) Nutrients H(Z) o] X] 17(14), 2276
=

Objective Excellence

- This study was published in the peer-reviewed journal Nutrients (IF = 5.0, Q1 journal).
- It represents the first randomized, double-blind, placebo-controlled crossover clinical
trial to examine the effects of the probiotic Leuconostoc mesenteroides VITA-PB2 on
alcohol metabolism, oxidative stress, and hangover symptoms in healthy adults.

- With 28 participants completing the trial, it provides clinically relevant human evidence
on the functional potential of probiotics derived from fermented foods.

Creativity and Innovation

- The trial showed that a single oral dose of VITA-PB2 taken before alcohol intake
reduced acetaldehyde levels and increased ALDH activity, pointing to a novel pathway for
improved detoxification.

- VITA-PB2 was also found to ease oxidative stress by lowering ROS and enhancing
antioxidant enzyme  activity, suggesting a practical approach to alleviating
hangover-related effects.

- Unlike conventional supplements, this study highlights probiotics as a safe, food-based
option that supports both alcohol metabolism and systemic oxidative balance.

Research Content and Contribution to the Field

- In participants who received VITA-PB2, acetaldehyde levels decreased while ALDH
activity increased, supporting its role in promoting alcohol breakdown and detoxification.
- VITA-PB2 intake was linked to lower oxidative stress shortly after drinking and higher
antioxidant enzyme activity at later time points, reinforcing its protective effects.

- Hangover severity, as measured by the Acute Hangover Scale (AHS), was reduced
overall, with the most notable improvement observed in thirst symptoms.

Alignment with Research and Education Goals

- The study reflects the aim of connecting molecular mechanisms with clinical
application, integrating microbiome research, nutrition, and translational medicine.

- By tackling the common health burden of alcohol-related dysfunction, the research
supports the development of innovative, interdisciplinary strategies for metabolic,
gastrointestinal, and lifestyle-related challenges.

Social and Industrial Contributions
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- The findings point to VITA-PB2 as a promising functional probiotic for hangover relief
and liver support, with potential applications in the nutraceutical and functional food
sectors.

- It offers a safe, natural, and non-pharmacological option for people with regular
alcohol exposure, with relevance for public health, workplace performance, and quality of
life.

- This work provides a foundation for developing probiotic-based products aimed at
reducing alcohol-related toxicity, with wide range possibilities in healthcare, wellness, and
food biotechnology.
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Protective Effect of Camellia japonica Extract on 2,4-Dinitrochlorobenzene

AR A= . e
(DNCB)-Induced Atopic Dermatitis in an SKH-1 Mouse Model

International Journal of
ARIR] (2 ) ronal Jou A(z) Hox] 26, 7286 (15)
Molecular Sciences

Qo

Objective Excellence

This study, published in the International Journal of Molecular Sciences (IF = 4.9, Ql
journal), explored the protective effects of Camellia japonicaextract in a mouse model of
DNCB-induced atopic dermatitis. The findings provide clear evidence that the extract can

support skin barrier repair and help regulate immune and inflammatory responses.

Creativity and Innovation

The study shows that a natural plant extract can ease inflammation, strengthen
antioxidant defenses, and help rebalance immune responses. Together, these effects
suggest a fresh, multi-angled strategy for managing atopic dermatitis, providing a

potential alternative to conventional drug treatments.

Research Content and Contribution

Topical treatment with Camellia japonicaextract improved visible skin symptoms, reduced
epidermal thickening, and lowered mast cell infiltration. It also lessened oxidative stress
while enhancing antioxidant enzymes. Importantly, it helped suppress allergic and
inflammatory markers such as IgE, histamine, TNF-a, IL-4, and IL-5, while increasing
IL-10, pointing to broad immunomodulatory effects.

Alignment with Research Goals

The work reflects the growing interest in linking natural product research with
translational dermatology. It aligns well with the goal of developing safe and innovative
strategies for chronic inflammatory diseases.

Social and Industrial Contributions

These results highlight the potential of Camellia japonicaSextract as a natural therapeutic
option for atopic dermatitis. Its application could extend to dermatology, cosmetics, and
functional healthcare,offering a gentler, plant-based alternative or complement to

conventional treatments.
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Adipose tissues contain a heterogeneous population of multi-potent stromal wvascular
fraction cells (SVCs), which exhibit varying potency and function. These cells play a
critical role in maintaining fat tissue homeostasis, directly affecting systemic metabolism.
In the recent years, SVCs have also gained attention for their applications in cosmetic
surgery and regenerative medicine. In this study, we identified transient receptor
potential channel superfamily canonical member 6 (TRPC6) as a key regulator of
adipogenesis in adipose tissue precursor cells. TRPC6 deficiency in mice resulted in an
unhealthy obese phenotype characterized by adipose tissue hypertrophy. TRPC6-deficient
mice exhibited suppressed browning of white adipose tissue (WAT) and increased
whitening of brown fat. Additionally, WAT in these mice showed reduced differentiation
capacity, impaired mitochondrial biogenesis, and decreased cAMP signaling. In vitro
differentiation of SVCs demonstrated that TRPC6 is essential for adipogenesis by
regulating cAMP signaling pathways. Notably, our in-depth analysis of adipose tissue cell
populations revealed that TRPC6 is highly expressed in the SVC population, particularly
in perivascular cells. Pericytes, a subset of these cells, are proposed to be an alternative
source of adipocytes with a high tendency toward beige-like characteristics. Furthermore,
TRPC6 expression was found to correlate with CD34, a marker associated with adipocyte
progenitor cells known for high lipid turnover. Taken together, our findings suggest that
TRPC6 is not only a marker but also a crucial regulator of adipogenic pericyte
populations, contributing to the formation of beige adipocytes and potentially enhancing
adipose tissue metabolism.This study was supported by the National Research Foundation
of Korea (NRF-2022R1A2C2011079 and RS-2024-00409403) and BK21 FOUR program
through the NRF under the Ministry of Education.
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A& A2 | Phosphate impacts mitochondrial stress and Ca?-based filtration in podocytes
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The disruption in intracellular Ca®* signaling in podocyte is known to affect the
specialized epithelial cells responsible for the glomerular filtration barrier, by its impact
on the actin cytoskeleton that leads to slit diaphragm breakdown and proteinuria—an
early indicator of kidney disease. While Trpch/6 cation channels are well-known
accordingly, Orail-mediated store-operated Ca?" entry (SOCE) has recently been identified
as crucial for maintaining podocyte filter integrity, especially under injury conditions. In
diabetic kidney disease, podocyte Ca? levels rise due to reactive oxygen species (ROS).
Hyperphosphatemia is a common complication of advanced chronic kidney disease (CKD)
that is also characterized by high oxidative stress. However, the exact role of excessive
inorganic phosphate (Pi) in SOCE-regulated Ca?' signaling, actin dynamics, and
proteinuria development in CKD remains unclear. Our research reveals that Pi
destabilizes the mitochondrial membrane potential by inducing depolarization, which
triggers ROS production. It also interrupts intracellular calcium levels through SOCE
activation as well as increases the surface expression of Orail by promoting its
Akt-dependent exocytosis, which further dysregulates Ca?' signaling and ROS levels. This
results in the disorganization of the actin cytoskeleton and reduces the expression of
synaptopodin - a podocyte marker, temporarily altering podocyte morphology and
increasing albumin permeability. Notably, GSK7975A, an Orail inhibitor, partially rescues
the actin cytoskeleton and synaptopodin. Consistently, Pi-induced albuminuria was
mitigated in vivo in podocyte-specific Orail-knockout mice (Nphs2:Orailfl/fl). Moreover,
Pi exposure triggers the production and secretion of GDF15 - a mitochondria stress
marker that potentiates a survival mode for the remaining podocytes to limit the harmful
effects of ROS and Ca? imbalances. However, longer Pi impact irreversibly induces the
destruction of actin cytoskeleton and further cell death, leading to a breakdown of the
slit diaphragm and persistent proteinuria. Overall, our findings highlight both the upsides
and downsides of Pi on podocytes, particularly in relation to mitochondria and
Ca?-dependent filtration function.
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The disruption in intracellular Ca?* signaling in podocyte is known to affect the
specialized epithelial cells responsible for the glomerular filtration barrier, by its impact
on the actin cytoskeleton that leads to slit diaphragm breakdown and proteinuria—an
early indicator of kidney disease. While Trpch/6 cation channels are well-known
accordingly, Orail-mediated store-operated Ca? entry (SOCE) has recently been identified
as crucial for maintaining podocyte filter integrity, especially under injury conditions. In
diabetic kidney disease, podocyte Ca’?* levels rise due to reactive oxygen species (ROS).
Hyperphosphatemia is a common complication of advanced chronic kidney disease (CKD)
that is also characterized by high oxidative stress. However, the exact role of excessive
inorganic phosphate (Pi) in SOCE-regulated Ca? signaling, actin dynamics, and
proteinuria development in CKD remains unclear. Our research reveals that Pi
destabilizes the mitochondrial membrane potential by inducing depolarization, which
triggers ROS production. It also interrupts intracellular calcium levels through SOCE
activation as well as increases the surface expression of Orail by promoting its
Akt-dependent exocytosis, which further dysregulates Ca? signaling and ROS levels. This
results in the disorganization of the actin cytoskeleton and reduces the expression of
synaptopodin ~- a podocyte marker, temporarily altering podocyte morphology and
increasing albumin permeability. Notably, GSK7975A, an Orail inhibitor, partially rescues
the actin cytoskeleton and synaptopodin. Consistently, Pi-induced albuminuria was
mitigated in vivo in podocyte-specific Orail-knockout mice (Nphs2:Orailfl/fl). Moreover,
Pi exposure triggers the production and secretion of GDF15 - a mitochondria stress
marker that potentiates a survival mode for the remaining podocytes to limit the harmful
effects of ROS and Ca?* imbalances. However, longer Pi impact irreversibly induces the
destruction of actin cytoskeleton and further cell death, leading to a breakdown of the
slit diaphragm and persistent proteinuria. Overall, our findings highlight both the upsides
and downsides of Pi on podocytes, particularly in relation to mitochondria and
Ca”*-dependent filtration function.

_65_



user
사각형


user
사각형



A 11 AR TR shade] ArojtstaAl
g LA 2025. 1. 13.~16. a B A}
AR AR Unraveling the Role of Ei24 in STIMI1-Dependent SOCE and Mitochondrial
= Ca*'Handling
Elg=auikel| Keystone Symposia Mitochondrial Biology in Health and Disease (Taipei,
s Taiwan)
A s eI AT R

Qo2

Store-operated calcium entry (SOCE) is essential for maintaining intracellular Ca*
homeostasis, allowing Ca*influx when endoplasmic reticulum (ER) Ca*'stores are depleted.
This process is regulated by the ER Ca’'sensor STIM1 and the plasma membrane channel
Orail, which form Ca*Trelease-activated Ca**(CRAC) channels. Ei24, a component of the
mitochondria-associated membrane (MAM) complex, has been shown to interact with ER
Ca’channels: however, its role in regulating plasma membrane channels like CRAC
remains unclear. This study explores the role of Ei24 in modulating SOCE-mediated Ca*
uptake into the ER and mitochondria, focusing on its interaction with STIM1. We used
CRISPR/Cas9 to generate Ei24 knockout HeLa cells, employing patch-clamp recordings,
live-cell Ca®imaging, and co-immunoprecipitation (Co-IP) assays to evaluate SOCE
activity and STIM1-Ei24 interactions. Our results demonstrate that Ei24 overexpression
significantly reduced CRAC channel current density, while Ei24 knockout led to a marked
increase in SOCE. Reintroducing Ei24 into knockout cells restored the SOCE response.
Furthermore, SOCE- and MAM-associated mitochondrial Ca®'uptake was significantly
elevated in EiZ24-deficient cells. Co-IP assays confirmed a direct interaction between the
CRAC activation domain (CAD) of STIMI1 and Ei24. These findings reveal Ei24 as a crucial
regulator of the STIM1-CRAC channel nexus, playing a pivotal role in fine-tuning SOCE
and balancing Ca?*dynamics between the ER and mitochondria. This study provides
important insights into the Ca*regulation mechanism, with broad implications for
understanding cellular Ca**homeostasis.
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Hyperglycemia, a hallmark of type 2 diabetes mellitus (T2DM), induces oxidative stress in
various physiological systems. Alkaline reduced water (ARW) has demonstrated in vitro
antioxidant properties, owing to its bioactive properties. Thus, this study aimed to
evaluate the effects of weak ARW (pH 8.5) in a high-fat diet and streptozotocin-induced
TD2M C57BL/6 mouse model. After the induction of T2DM, the mice were treated with
tap water (pH 7.7), metformin, and ARW (pH 8.5) for four weeks. Post-treatment
assessments included the total white blood cell count and its differential counts, and
oxidative stress markers, such as reactive oxygen species, nitric oxide, glutathione
peroxidase, and catalase. Additionally, we measured other indicators, such as fasting
blood glucose, serum glucose, kidney markers (blood urea nitrogen and creatinine), liver
markers (alanine aminotransferase and aspartate aminotransferase), serum calcium,
adenosine triphosphate, C-peptide, parathyroid hormone, and inflammatory cytokines, to
determine the therapeutic effects of weak ARW. Our findings reveal that weak ARW
significantly reduced oxidative stress markers, enhanced antioxidant activities (glutathione
peroxidase and adenosine triphosphate), and decreased inflammatory and diabetic
markers. Overall, weak ARW treatment enhanced antioxidant defenses and moderated
inflammation, improving cellular metabolism and mitigating hyperglycemia-related adverse
effects in the T2DM C57BL/6 mouse model

_67_



user
사각형


user
사각형



A 13 AR | stagy | Aeiojsiu
A3F AR}t 2024. 9. 4. 49F 3 X} Mo Chaodeng
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Objective Excellence

This study, published in the International Journal of Molecular Sciences (IF = 4.9, Ql
journal), explored the protective effects of Camellia japonicaextract in a mouse model of
DNCB-induced atopic dermatitis. The findings provide clear evidence that the extract can
support skin barrier repair and help regulate immune and inflammatory responses.

Creativity and Innovation

The study shows that a natural plant extract can ease inflammation, strengthen
antioxidant defenses, and help rebalance immune responses. Together, these effects
suggest a fresh, multi-angled strategy for managing atopic dermatitis, providing a
potential alternative to conventional drug treatments.

Research Content and Contribution

Topical treatment with Camellia japonicaextract improved visible skin symptoms, reduced
epidermal thickening, and lowered mast cell infiltration. It also lessened oxidative stress
while enhancing antioxidant enzymes. Importantly, it helped suppress allergic and
inflammatory markers such as IgE, histamine, TNF-o, IL-4, and IL-5, while increasing
IL-10, pointing to broad immunomodulatory effects.

Alignment with Research Goals

The work reflects the growing interest in linking natural product research with
translational dermatology. It aligns well with the goal of developing safe and innovative
strategies for chronic inflammatory diseases.

Social and Industrial Contributions

These results highlight the potential of Camellia japonicaSextract as a natural therapeutic
option for atopic dermatitis. Its application could extend to dermatology, cosmetics, and
functional healthcare,offering a gentler, plant-based alternative or complement to
conventional treatments.
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Objective Excellence
-This study was published in the internationally recognized journal Scientific
Reports(Impact Factor 3.9, Q1 journal).

In 24 adults with vitamin D deficiency,

the study demonstrated that short-term,
low-dose UV exposure can safely and effectively increase vitamin D levels, providing

meaningful value for both clinical practice and public health.

Creativity and Innovation

-Thestudy proposed that just 5 minutes of low-dose UV exposure per week for four

consecutive weeks is sufficient to significantly raise serum vitamin D levels, offering an
innovative alternative to oral supplementation.

-It revealed that UV exposure not only promotes vitamin D synthesis but also regulates

calcium-phosphorus metabolism, suppresses parathyroid hormone (PTH), and enhances
basal metabolicrate (BMR), suggesting new physiological mechanisms.

challenging conventional

-Experimental results confirmed that this approach did not induce systemic inflammation
or skin damage, concerns about
presenting a safe therapeutic perspective.

UV-related risks and

Research Content and Contributions to Related Fields

-Serum vitamin D levels increased from a baseline of about 12 ng/mL to 25 ng/mlL,
accompanied by significant decreases

in PTH and phosphorus, highlighting UV
exposure’s role in regulating calcium-phosphorus balance.

-Although reactive oxygen species (ROS) levels rose temporarily, antioxidant enzymes

(CAT, GPx) and inflammatory markers (IL-6, TNF-a, IFN-y) remained stable, indicating
that no significant inflammatory response occurred.

-Skin barrier scores and skin condition remained unchanged, demonstrating potential
applications in dermatology, phototherapy, endocrinology, and metabolic research.

Alignment with Research and Educational Vision
-This study reflects the goal

of bridging molecular mechanisms of disease with
translational clinical research,

aligning with the mission of advancing
medical education and research capacity.

-By addressing the globally prevalent
non-invasive

innovative

issue of vitamin D deficiency with a novel,
intervention, the study

strengthens

interdisciplinary education and
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research in endocrinology, metabolism, dermatology, and preventive medicine.

Social and Industrial Contributions

-The findings suggest that UV-based phototherapy devices may serve as practical tools
for managing vitamin D deficiency, reducing reliance on oral supplements.

-The approach has significant public health implications for older adults, individuals with
predominantly indoor lifestyles, and populations living in high-latitude regions,
contributing to bone health improvement and osteoporosis prevention.

-The research provides a foundation for potential industrial applications in medical

device development, health management, and preventive healthcare industries

A 15 ARay | seosl | Aoicistaa
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AR A Mitochondrial methionyl-tRNA formyltransferase participates in integrated
stress response
st=r] 3] 2024 International conference Korean Society for Molecular and Cellular
E Biology (A5, ®igrel=)
A 4 Tr g4 ZAET R

Qo2

Mitochondrial methionyl-tRNA formyltransferase (MTFMT) is required for the initiation of
mitochondrial protein translation, and its product, N-formylmethionine, is linked to
cellular stress and proteostasis. However, molecular mechanisms for MTFMT involved in
integrated stress response (ISR) have not been clearly elucidated. We introduced
MTFMT-deficiency models using siRNA or CRISPR-Cas9 system in HK-2 cells, an
immortalized human kidney tubular cell line. Genetic suppression of MTFMT led to
decreased protein levels of complex I and IV components. MTFMT deficiency reduced
mitochondrial respiratory activities, NAD+/NADH ratio, and ATP synthesis and augmented
mitochondrial electrical gradient and oxidative stress. We further investigated the role of
MTFMT in stress response, focusing on its interaction with four stress-activated kinases:
PERK, GCN2Z, HRI, and PKR. Different stresses sensitive to each kinase increased cytosolic
localization of MTFMT, while reducing mitochondrial expression of MTFMT. Notably,
overexpressing cytosolic MTFMT by introducing E. coli MTFMT elevated the
phosphorylation of elFZ2a, ATF4, and CHOP, indicating the activation of ISR. Conversely,
knockdown or knockout of MTFMT abrogated the ISR, such as upregulation of
phosphorylated eiF2aand ATF4 upon thapsigargin or amino acid deprivation. The absence
of MTFMT not only induced more serious stress but also led cells more susceptible to
death. Interestingly, knockdown of any stress-activated kinases resulted in upregulation
of MTFMT. Taken all together, we suggest that MTFMT plays crucial roles in cellular
functions under normal or stress conditions, particularly, to protect from noxious insults
by activating stress responses.
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Objective Excellence

This study, carried out in the Wonju region, compared the quality of tap water (TW)
and purified water (PW) produced by LG purifiers. A total of 120 samples were collected
from three types of apartment buildings: A (10 years old), B (30 years old), and C (over
30 years old). Each group included 40 samples (20 TW and 20 PW). The research
followed strict sampling procedures and examined both bacterial counts and water
quality factors such as pH, chlorine, metals, and organic compounds.

Creativity and Innovation

The study combined bacterial testing and chemical analysis with the added factor of
building age, giving a more complete picture of how purification systems affect water
quality. Unlike many studies that only focus on one side, this research showed that
while purifiers lower the risk of bacterial contamination, they can also raise the levels
of some chemical substances. This balanced view makes the results especially
meaningful for real-world use.

Research Content and Contribution

-Bacteria: Tap water from all buildings showed higher bacterial levels, while purified
water had a clear reduction, proving the purifier's effect in improving microbiological
safety.

-In building C, tap water itself went over the limits for total organic carbon and phenols,
showing the impact of old plumbing. But after purification, purified water showed lower
levels of ORP, free chlorine, nitrate nitrogen, and silicon but higher levels of fluoride,
zinc, phenols, and total nitrogen.

-Purification made water safer from a bacterial standpoint, but the chemical side still
needs improvement, especially regarding phenols and heavy metals.

Social and Industrial Contributions

-The study indicates that some chemical substances may stay the same or even increase
in purified water, which calls for better product design and safety checks.

-The results are useful for consumers, manufacturers, and local authorities, helping

guide safer use of purifiers and future improvements in water quality standards.
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2%

AT 9574

The abovementioned study was published in April 2025 on Cellular and Molecular Biology
Letters (Q1, IF 10.2), reported for the first time function of ElI24 in cancer metabolism,
specifically the way cancer cells adapt to arginine deprivation.

AT Ygol Aoy L Ay

EI24, known as pb3 target gene, has been controversially reported for both anti- and
pro- tumorigenesis and development. This study by Vo et al. highlighted EI24’s role in
mediating cancer cells’ adaptation to arginine deprivation, via elevating nitric oxide level
that enhances the activity of PISK/AKT axis which is utmost important for translation of
rate-limiting enzyme of arginine synthesis, argininosuccinate synthase 1 (ASS1). Thus,
cancer cells with high expression of EIZ24 survived longer under the lack of exogenous
arginine, which can be also linked to patients’ poor prognosis.

AU L TAR} 7]

Before this study, ElI24’s function in metabolism in general, and cancer metabolism in
specific had been very scarcely mentioned. The study had exploited arginine deprivation
culture in the presence or absence of ElI24 to point out the vitality of this gene in the
survival of cancer cells under such condition, and paved a way for further study in the
future to comprehensively research ElI24’s role in metabolism.

FEATTO| uA BEeto] By

This study worked within the goal and vision of the research team, in which the
phenotype was clarified with the underlying molecular mechanism and relevant
translational finding in human in silico data. The emphasized function of EI24 in cancer
necessitates other studies of therapeutic pathways targeting this gene.
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Arginine deprivation has been extensively studied as cancer therapy, in both in vitro
model in various cancer cells, to clinical trials. One of the notorious obstacle facing this
therapy is the development quite early of cancer resistance, leading to the failure of
treatment. This study figured out one of the resistance mechanism via EI24 regulation of
arginine synthesis enzyme ASS1, which help cancer cells overcome exogenous depletion
of arginine, suggesting a subset of ElIZ24-high expression cells were not suitable for this
therapy, or should be co-targeted with translation inhibition.
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AR AR Mitochondrial calcium uniporter is required for thermogenic adaptation
mediated by reactive oxygen species signaling
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Mitochondrial calcium uniporter is required for thermogenic
adaptation mediated by reactive oxygen species signaling

'Organelle Medicine Research Center, Yonsei University Wonju College of Medicine, Woniju, Republic of Korea;

2Dupaumu'm of Biochem
Pl

ry. Yonsei University Wonju College of Medicine, Wonji
siology. Yonsei University Wonju College of Medicine, Wonju, Republic of Korea:

Republic of Korea ﬂDr:])iulmcnl of
and 1Dcp;u'nm-m of Global Medical

Science, Yonsei University Wonju College of Medicine, Wonju, Republic of Korea

Abstract Mitochondrial Ca®" influx via mitochon-
drial  calcium  uniporter (MCU) accelerates
mitochondrial biogenesis and energy metabolism.
Nevertheless, the molecular mechanism of MCU-
dependent mitochondrial activation and thermo-
genesis in thermogenic adipose tissues remains
elusive. In this study, we demonstrate that MCU
governs mitochondrial functions in brown and beige
adipocytes via the formation of mitochondrial reac-
tive oxygen species (mtROS). Mice with a brown
adipose tissue-specific Mcu knockout (Mcu BKO)
mice exhibited decreased oxygen consumption and
heat production, accompanied by downregulation of
genes related to f-oxidation and thermogenesis.
Furthermore, Mcu BKO mice, exhibiting a reduction
in mtROS, showed defective thermogenic responses
to cold exposure or p-adrenergic stimulation.
Downregulation of thermogenic genes including
UcpI in Mcu BKO mice can be rescued by exogenous
ROS through AMP-activated protein kinase (AMPK)
activation. B Collectively, our findings suggest that
MCU modulates mtROS-mediated mitonuclear sig-
naling in thermogenic adipocytes.

Supplementary key words mitochondria adipose tissue ¢
brown « dipocytes « besity « lipolysis and fatty acid metabolism

Thermogenic adipocytes, particularly brown and
beige adipocytes, contribute to systemic energy metab-
olism by dissipating energy as heat through both UCP1-
dependent and UCPl-independent mechanisms, con-
tributing to non-shivering thermogenesis (NST) (1-3).
These specialized cells are distinguished from energy
storing white adipocytes by a high number of mito-
chondria and unique metabolic abilities, including
uncoupling of mitochondrial electron transport from
ATP production, which facilitates thermogenesis and
energy expenditure (1). Mitochondrial activity can be
modulated by the influx of calcium ions (Ca®") into the
mitochondria. Ca®* released from endoplasmic reticu-
lum (ER) through inositol-14,5-triphosphate  (IPs)

Cold exposure

CL-316,243 @ » .‘ ROS
°

induction of genes
Thermogenesis

* Mitochondial biogenesis

« Beta-oxidation

Heat production (M

receptor is transported into the mitochondrial matrix
via the voltage-dependent anion channel (VDAC) and
the mitochondrial calcium uniporter (MCU) complex,
located on the outer and inner mitochondrial mem-
brane, respectively (5, 6). The MCU complex comprises
the pore-forming MCU and its regulators, including
MCU dominant-negative p-subunit (MCUDb), essential
MCU regulator (EMRE), and mitochondrial calcium
uptake (MICU) 1 and 2 (7, 8). The influx of calcium into
the mitochondria is known to enhance the activity of
proteins responsible for the citric acid cycle and elec-
tron transfer, thereby activating mitochondrial bio-
energetics (3, 9). Thermogenic function of cellular Ca®*
is known to be involved in the Ca®* furile cycle at the
ER, which is UCPl-independent noncanonical thermo-
genesis powered by ATP-utilizing SERCA2b (10). In
response to norepinephrine during cold exposure,
activation of adrenergic receptors—including «l and f
subtypes (B, 2, and p3)—increase not only the flux of
Ca?* cycling but also cytosolic Ga®*. Although increased
cytosolic Ca®* entering the mitochondria can be
expected to activate the process of ATP synthesis for
further ER Ca** cycling, the amount and activity of
ATP synthase are low in the mitochondria of brown
adipose tissue due to the uncoupling of electrochemical
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Etoposide-induced protein 2.4 homolog 2
promotes argininosuccinate synthase 1

and cancer cell survival upon arginine
deprivation

"u T e and Le Mhar Tran

R CONEITIERAERD Equiilly T Ml

welrk.

CoMESDeneCE
DN o sel sk

" Depaimment of Bachermistn,
Wenju Colkaae ol Medaine,
st Universicy, Wionju
Hepiblic of Koeea
= Denariimient of Giobal
Weadical Soience, Wonju Cobege
Of WesTdicine, Yorse Urevarsiy,
Wenju, Republic of Eorea
Orgarelle Madicne Research
Caprter, Wonju Collage
of Madicine, Yonsel Urmersiy,
Wenju, Repubilic of Korea
* Depamment -of Bochermstng
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Unbéeriity, Sedul, Aepublic
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of Mediring Yonse Lnmearsiy,
on|u, Republic of Rorsd
VOMCN, 110, Sear i caghe
K2 - 204, 1 Kesngwomciaeha bkl
Chuncheon, Republic of Korea

' Abstract

Background: Arginine awxotrophy has been reported in a subset of cancers

with inherently defective de novo argining synthesis. However, the use of argining
deprivation therapy seems to be unequally effective, partially owing to the resistance
acquired by cancer celts. Study of underlying factors invobeed in this response thus
becames of utmost importance, Meanwhile, the function of etoposide-induced 2.4
homelog (E124) in cancer metabolism, and specifically in arginine metabollsm, rermains
Lk,

Methods: £124 was overexpressed in cancer cells using a doxycycline-inducible
system of adenavirus transduction, while siRNA was used to knockdown E124.

Amino acidis) deprivation medium was explaited with  cell viahility assay to check
the refiance of cancer cell survival on arginine. Protein expression and activation were
examined through western biot and co-immunoprecipitation bat. Furthermore, global
and specific protein translation were assessed through the SUNSET assay and polysome
fractionation analysis. Gene expression and arginine level were downloaded

from public cancer datasets for in siico validation including gene set enrichment

and survival analysis to objectively evaluate the association between El24 and anginine
metabolism.

Resutis: FI24 promoted cancer survival under arginine starvation. Mechanistically, EL24
replenished ransiation of arginincsuccinate synthase 1 (AS51) by inducing the inactive
S-nitrosylated form of phosphatase and tensin hornolog (PTEN), leading toretease

of the phosphoinostide 3-kinase (FI3K)/protein kinase B (AKT] axis. This tumor-promaoting
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ARA <L 2024. 7. AR} SLE(IF) AR AHB)
AR A= Hyperbaric oxygen increases mitochondrial biogenesis and function with
; oxidative stress in HL-1 cardiomyocytes
Journal of Applied }
AR E) ;PP (=) Ho]A] 138(6):1490- 1504
Physiology
a9k

AU 95

» Physiology £oF A 24.7%, IF 3.3 QI Journal of Applied Physiologyo] 2% %

SEIE RS
P TQHAA BN u]EESejote] Aol FVL sl ael e, ofaiat Mo meratA
of o3t AetAE AT olge AmiFoIN FUY

AFRl /AR A 7)ot

AR BAVIA FHT AR HSE HS B RAY 7|2 WAA 7o

Regulation of Mitochondrial Function by HBO,

RESULTS

HBO,
Protective from

; Oxidative and
Mitochondrial Stresses

s, D sewa  (GD mmena
harmful effect rHochaadds et

; TS~ Resistant against
subsequent
Pathologic Stresses
Mitohormesis

CONCLUSION
HBO2-induced oxidative stress enhances mitochondrial biogenesis and function,
possibly through a stress-mediated response. However, in the presence of defective
mitochondrial function, cells may not be able to overcome the stress caused by HBO2.

Mitochondrial
Dysfunction

JOURNAL OF american q

APPLIED PHYSIOLOGY. © 2025 physidogica
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AR A Hydrogen gas inhalation alleviates airway inflammation and oxidative stress
on ovalbumin-induced asthmatic BALB/c mouse model
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e
AT 95
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w¥S 2EdS BEAS
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ot A st AA zx9 FE2" J|gt =7 & otud. 55 &40t
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redox-immunomodulation’ 7]A& AARoZ ¥rgl S T35t 7| WA] AtmAx
N
ES

a
& &0l 257] Hu) Wolu

Haole &

A7UE L BA Ro} 7o}

P2k §Y AR F MEO MelsHY F9l(redox potential) FB HAo 2, BALR40 Aefgol o
T AYH FYSIUDL o1 5ol He 7hA7t 5E1RRY Feelol YT & ASL VIR 4F
ol A, FACOPD § @54 7lease] 42e vlore Aaxet 342 A

HE L SE B
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2203 U FARAUE BBOA AN 5E71AY AFAEA R/ GO 28
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- 55718 (M4, COPD, 874 wush) of chat vloreA S0 271 AAZ, 271 BAPA o

_98_


user
사각형



. antioxidants m‘\"fy

Article

Hydrogen Gas Inhalation Alleviates Airway Inflammation and
Oxidative Stress on Ovalbumin-Induced Asthmatic BALB/c
Mouse Model

Department of Convergence Medicine, Wonju College of Medicine, Yonsei University, Wonju 26426,
Republic of Korea; hwjing20@gmail.com (W.H.); globaldreamer1990@gmail.com (MILR.);
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mahuiSh@yonsel.ackr (H.M.); forgetd198vonsei.ac_kr {S.H.G.); kimbomi9isEzmail com (K.B.);
mdjuliet@nate.com (HL} cs-kim@yvonsei.ac kr (C-5K.)

Department of Global Medical Science, Wonju College of Medicne, Yonsei University, Wonju 26426,
Republic of Korea

Department of Internal Medicine, College of Medicine, Hallym University, Chuncheon Sacred Heart Hospital,
Chuncheon 24253, Republic of Korea

Correspondence: easvdriihallym orkr (H L ); medbio@yonseiac kr (K- L) Tel @ +82-33-741-0331 (K.-J.L.)

e

Abstract: Airway inflammatory diseases, such as asthma, are a global public health concern owing to
their chronic inflammatory effects on the respiratory mucosa. Molecular hydrogen (Hz) has recently
been recognized for its antioxidant and anti-inflammatory properties. In this study, we examined
the therapeutic potential of Hy in airway inflammation using an ovalbumin (OVA)-induced BALB/¢
mouse model of allergic asthma. Female BALB/ ¢ mice were sensitized and challenged with OVA

to induce airwav inflammation. and 30 mice were randamiv divided into five eronne: NT (non-

ikl 7 AR =2 Aol
AR AL 2025. 1. M AFLE(IF) WAIAA} (2.9)
AR A= Molecular hydrogen gas and its therapeutic potential in recent disease progression
AR (A EH) Medical Gas Research H(Z) Ho]A] 15(1)
Q%%
AR 95
« BApA0] oShA 2.2 HolZ £ A2l 2]H 2, Medical Gas Research ©of AAj=]qict. o] A
g2 24 9 95t JhA d Rof OlE MEA|E HIHE
e 2 Hay
- paTha0] gitehdS AR ofuUel AR A AEWAL, AEEE S = AgtoA
ol 7|44 &TE FPHo ulmet FHxo| Alwolrh. So] Nrf2 &4 % Aslgid £¥eg 5% =
AZo=2 AKA|
AFUE R B FoF 719
ono] MEA ARG AHMES AEEE AAstetel FF YA AA L 77N A% 28

HF L SE ey
- BEATHY o5t HE AP P Bx;o| AR Jlojstel, £4008 DTl HA ofE ARE
Zg9

R ECEE:
a0 92r)7let R AUR $E JF5He BaA

gofl 7199

lo

2 AAstel, B7F Sautole At 7w
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therapeutic potential in recent

disease progression

Perspective

gnif

hydrogen gas tr

Furthermare, H, may improve car
health by lowering oxid
Md. Habibur Rahman, Cheol-5u Kim, Kyu-Jae Lee’
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ARA <L 2025. 2. AR} SLE(IF) TAIAR (1.4)
AR AR Therapeutic effects of alkaline reduced water on type 2 diabetes mellitus
induced by high-fat diet and streptozotocin in C57BL/6 mouse model
ARA (H12) e o 20 () ol 21
20e

Ao 92

e B =00 xmE=AsH U gjapRg Bopo] ME &l Molecular & Cellular Toxicology(IF 1.4,
SCIE)O] A gon, TxA|9AIol9t streptozotocin (STZ) ¥HL&o2 9rE A28 Yk OFSA @
doA pH 9.5 ¥Ze] gtY4(Alkaline Reduced Water, ARW) 9] iteh&dd5-dd 274 guts
AARCcz A5

«85719] ARW 4z €9 A, @4 ded 5=, AR zm=g, It X9 AStAEHA AR
(MDA, ROS, 4-HNE) 7} &-9l5tA 7§14l

g L HAY

« o] A "HRdh A7 0] Arsigkd 57497 o] ofd, 4 ;Y g7t g9 A7IEHEA
=4(pH-ORP -8E447) o] AL ouix] thitel Astetd 2do] AW dyee AAHoR 79
g 2%0] B F shch E8] o]EECajol &4 £t AMPK-PGCla & @4ets EAlo]
gozx, ARW7} @3t datst A|A7F obd metabolic reprogramming modulator2 AH23He
S3S. E3t Nrf2/HO-1 29 PP NF-xB 9HE S0 =elsto], Mejree~ © A5
A2 35 5% aUE A5

AFUE L B Fof 7]of

« C57BL/6 O A wX|glAlo] + STZ ZEoflA 8% ARW £

- ZEUY 38 % 24, AU TAA (HOMA-R) 45 % 7§H, P& TG 35 % L4 oA

e SATSE A~ &4 (SOD, CAT, GSH-Px) 1.6 8] £7}, A& WAsHE (MDA) 40 % A

« 7t 28 A= X]|® (TNF-a, IL-6) 5}3F 2 NF-xB p65 &3l 2iF|] shol
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Abstract

Background Hyperglycemia. a hallmark of type 2 diabetes mellitus (T2DM). induces oxidative stress in various physiologi-
cal systems. Alkaline reduced water (ARW) has demonstrated antioxidant properties in vitro, owing to its bioactive char-
acteristics. This study aimed to evaluate the effects of alkaline reduced water (pH 8.5) in a T2DM C57BL/6 mouse model.
induced by high-fat diet and streptozotocin.

Methods and results After the induction of T2DM. the mice were treated with tap water (pH 7.7). metformin, and ARW (pH
8.5) for 4 weeks. Post-treatment assessments included total white blood cell count and its differential counts, oxidative stress
markers (reactive oxygen species. nitric oxide. glutathione peroxidase. and catalase). and other indicators such as fasting
blood glucose, serum glucose. kidney markers (blood urea nitrogen and creatinine). liver markers (alanine aminotransferase
and aspartate anunotransferase ). serum calcium. adenosine triphosphate. C-peptide. parathyroid hormone. and inflammatory
cytokines. ARW (pH 8.5) significantly improved glycemic control, reduced oxidative stress markers. enhanced antioxidant
enzyme activities, and decreased inflammatory and diabetic markers.

Conclusions ARW (pH 8.5) treatment enhanced antioxidant defenses and moderated inflammation, improving cellular
metabolism and mitigating hyperglycemia-related adverse effects in the T2DM C57BL/6 mouse model. These results sug-
gest that ARW (pH 8.5) could be a promising therapeutic approach for reducing oxidative stress and inflammation in T2DM.

Keywords Type 2 diabetes mellitus - Alkaline reduced water - Oxidative stress - High-fat diet - Streptozotocin -
Inflammation
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AR AE 2025. 1. R RtE2(1F) WAIRAL (5.0)
Efficacy of Probiotic VITA-PBZ from Fermented Foods on Alcohol Consumption
AR A2 and Hangover Symptoms: A Randomized, Double-Blind, Placebo-Controlled
Trial
ARAN(AEE) Nutrients d(=) "HolA| 17(14)
QokF

ZETICRS:

2 e S H 7l5d AE 2oF 49 A2 Nutrients (IF 5.0, Ql)o]l AAEled, Ha
A fdl 59 Z2upo] ey FR(VITA-PB2)7E &4 & AAl 258 R Vs, &5 5740 ulA
L &7t2 Agos B oj5ksty 9otE YANEoR ASsYT)

F AP oS H de 60Fo, AR HA F 2RL UAas T, MRAENA AE, AL F
HVAS AE) 52 FF BH5A0

oy 2 A

71E S5 BRAE o] Wt Ve He TE ¥IE w0l 54 AP £ Awr 2, 2
A= AUl o= -t H(gut-liver-brain axis) o] &4 HFOA ZRHOJREYATL A S
tjAato]  DjR|:=  FEFS  FYstdch  E5]  Lactobacillus  plantarum, L. rhamnosus,

Oll

Bifidobacterium longum £ #&& &35t VITA-PB2 HBF & &% acetaldehyde =% 30 % 7+
AT, 5 MDA (A2 BAI8HE) £F 40 % ZASHEO0), SOD 9 GSH-Px 24 156} 5712

Bk ®3 Wejuks A B(L-6. TNF-a)7} 8967 Z4astel m2utolegre] Fatsh-geis of
Fa7s Y5919

AFUE L A Lo} 7]o]

LB olFEtY othE UAE Mgt 23S WA £ A chapiste dyRoR ASsto
B 2% F 285 U 7k Atk Zad AR Jloia WL U4 AZ WAAA £5, 2
2 W2 VAS A B 32 % FA (YU Wt 8 %) Selston]. o2 ol VITA-PB2 7t &
23 715 MG mRufoleg At ofyz), tiAY Fatel 7l AdlEA $F B A AE
2l grefoll 7lojare Yssheict

HA YL 2R R

B ATE DGAPTY] uHel CouA] giA} L AfAERA XA U AETY oY 25
chly

YOl A] LtRe) A £F % AtAE A w2 FANANS Bt FFEA YT
AU AU Y’ 250 Ay g

S Y ZREZ Crfel, YAAY dolE B4 2 7154 AB Bk /lEe A AoAR
sheateict

Ate]- 1A 7)o 2}

cHEAE Y )5 nauolegal] AN gay WD 27 ABOR, TU AWIISAE A
=3} 7|9
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N A pilot clinical trial to explore the effects of UV exposure on vitamin D
= ; synthesis and inflammatory responses in vitamin D-Deficient adults
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Ate]- AR 7]0f & 3}

culERl D AW ARS8 AU 24 =dS)) it 25F FAR(light therapy) 2 AT

L 1B I BIERRl D #A717] g % BAAS Y S8 ThsA A
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www.nature.com/fscientificreports

scientific reports

OPEN A pilot clinical trial to explore the
effects of UV exposure on vitamin
D synthesis and inflammatory
responses in vitamin D-Deficient
adults

Ultraviolet radiation (UVR) is ial for vitamin D sy is and infi various biological
processes. This study examined the effects of controlled UV exposure on vitamin D synthesis and
skin inflammation in healthy adults. In a randomized clinical trial, 24 volunteers received four 5-min
standardized UV exposures (UVB: 1.34 mW/jcm?; UVA: 27.7 mW/em?) on representative skin areas.
Blood samples were collected before exposure and after every two sessions to assess serum vitamin
D, inflammatary markers, vitamin D-related markers, and exidative stress indicators. Serum vitamin
D concentration significantly increased after four exposures (p<0.001), while calcium, phosphorus,
and parathyroid hermone (PTH) significantly decreased (p <0.05). Reactive oxygen species (ROS)
significantly increased (p<0.001), but no significant changes were chserved in nitric oxide (NO) or
my !Inpemxldas! {MPO) levels. Similarly, inflammatory markers such as C-reactive protein (CRP), MPO,
and anti {glu i peroxidase [GPx] and catalase [CAT], showed no significant
alterations. Amang the inflammatory eytokines assessed, interlaukin (IL)-1f lavels showed a slight
increase without reaching significance, and the levels of nlhu cytokines such as IL-6, IL-10, tumor
necrasis factor-alpha (TNF-a), and interferan-gamma (IFN-y) showed no marked alterations. In
addition, post-exposure skin assessment revealed no adverse effects. Our findings demenstrate that
UVR exposure can enhance vitamin D synthesis in healthy adults without significant inflammatory
responses or adverse effects, providing a basis for optimizing UV-based interventions to improve
vitamin D status through risk management.

Keywords Ultraviolet exposure, Vitamin D synthesis, Inflammation, Oxidative stress, Clinical trial
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Hydrogen Gas Attenuates Toxic Metabolites and Oxidative Stress-Mediated
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AR A= Signaling to Inhibit Neurodegeneration and Enhance Memory in Alzheimer’s
Disease Models

International Journal of .
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Molecular Sciences
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« B AL HXpHESH 9 AlFust 2o Q1 A4EQl International Journal of Molecular Sciences
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Impact of Short- and Long-Term Exposure to Engineered Wood (Plywood and
Particle Board) on Immune and Oxidative Biomarkers: A C57BL/6 Mouse Model
Study

1(A'2%) Polymers (=) mo]A] 17(13)

[op2

C57BL/6 uhe2of oish 223(H7]) & 125371

! o]_
2] Ao Ulil% %71-%}71 3 &
A ln%% 1606}04, %ﬂ &) /‘\_}i}igaﬂi SES

(MDA, ROS), gatel a4 &/J(SOD, CAT, GSH-Px), HAANE v]& % A5/ A E7FI(IL-1B,
TNF-a, IL-100& JHFe}s19S

CREY
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AR AL 2025. 6. R AF-2(1IF) WAIAAL (4.1)
Immune-Redox Biomarker Responses to Short- and Long-Term Exposure to
AR A= Naturally Emitted Compounds from Korean Red Pine (Pinus densiflora) and
Japanese Cypress (Chamaecyparis obtusa): In Vivo Study

ARIAAEE) Toxics H(=Z) Ho]A] 13(8)
e
ZETICRS:
2 Eee @4 F Aol et Fofe] M9 e A2 Toxics (IF 4.1, Ql)of AIXH= Q1o
0, st A4 (Pinus densiflora)it 4 m¥R(Chamaecyparis obtusa)oA] AR oz HIEE|L=

o] EAX| = (phytoncide)?t AAe] W A A4S AA|(immune-redox system) of OJX]&= ©7]-%F

7] &3t5 in vivo £F0A AFAoz Y

cOEAE =50 A ol (2B A ¢t WY A, At Fd)s HetRlez J5et A AY
A 2R, AAA G (forest-therapy) A2 AAA ZAE HsF AeA At

g 2 A4

« o] A= V1€ FUA "] Zil(forest bathing)” ZN'E-& W-FAkel A& 7|vke] A A
et w2 Hesiths FolA JAIA

c = ET(25012%) LRolA FAkeE g4 F/J(SOD, CAT, GSH-Px)o] |95l 5716t 7] =
E Aol 9% A =2E I AHE(corticosterone) 44 ¥ Thl/Th2 HAHY 3]5o] wad

« A% YA dE(a-pinene, B-pinene)> Nrf2 ZAARIAL &dets fhesty, #HE HE

(terpinene-4-ol, sabinene)2 [L-10 &3
‘5 2 7t wE S Afolo] TrE Al

H-piolnle-AstAEd A 957 o o

=

A7UE L B Eof 7]o]

« C57BL/6 0he-2 REoA 25(H7]) R 128(87]) HEAlE =55 AAL 7] =&d0A EF
ROS =% 35% 4, GSH-Px 1.88f £7}, IL-6-TNF-o ZA(ZF2F 40%, 37%)

+7F £Ao]A] HO-1 @l 2 9 Nri2 siglo] 57} &9l

L1 E7|700] et AlsfAE A gaie} Aolgy 8)Bo] AAARoR NYLS 7Y
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vivo A+ & sty

+DNCBZ =9 ofEuRe oy CJE 1% 3% TACEF 25 S99 850 ds| Zas)
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Abstract

Atopic dermatitis (AD) is a common chronic inflammatory skin disorder character-
ized by immune dysregulation and skin barrier impairment. This study evaluated
the anti-inflammatory and immunomodulatory effects of Camellia japonica extract in a
2 d-dinitrochlorobenzene (DNCB)-induced AD mouse model using SKH-1 hairless mice.
Topical application of Cantellia japonica extract for four weeks significantly alleviated AD-
like symptoms by reducing epidermal thickness, mast cell infiltration, and overall skin

inflammation. Hematological analysis revealed a marlmd decrease in total white blood
STl PRI ¥ cmibmiedtad) e D bbb 80 Frimasi il deomaiia i i

| 15 ARTE =g ol m
ARA<L 2025. 8. A RFLE(IF) Z=AA} (9.6)
Smart wound management with sustainable pH sensing and dynamic
AA A2
electrotherapy
ARAN(A 2 E) Acta Biomaterialia H(3) fo]x| 204
aotg
AU 957

2 A= AR 2 ZARYY A HYAIQ] Acta Biomaterialia (IF 9.6, Q1. ¢ 5%)oll

9
Hlou], AULE HIIAS J|8 YRR BAARE HAAFH DE §Y AT
st

N

A stolE 2 A(electroactive hydrogel) ol X]&d pH MAME AAsta, AAZF pH #H3l2
dRste] &A1 7[R (dynamic electrotherapy) 22 A2 X|{FHAE As RASH= AAH]
A= 7Hg-E AAl

«0] E=E2 “A47bs AlA(sustainable sensing)” I IEFEY FHIIAFTES AFPsE A

ol
L

biophysical closed-loop wound management system ©2 m7}=

Fog 2 Hay

«0] Ao A HAL A7|EEA K}7|2A Z2WE(electrochemical self-regulated platform) ©]
T8, AF4aRN2 =dd A=/ E20(Polypyrrole, PPy)et o]/ sto]=27A(PVA/alginate
SdA)S Agsto], A9 ®gto] @2t pH-sensitive dye (bromothymol blue)?] Fstils s AA]
& riste

SR g9l 4deKpH 5.5 o]sh)7t HAIEH A7]AF=(50-100 pA, 1 Hz)Z Abs U8
I O] =(migration) ¥ YA (angiogenesis)S EXI5IEE A s

= =
‘\“u“n
_>‘:

« B g(in vitro) X AA|(in vivo) A LA HA7|A=-pH ®et-ZAKAYO] AFUAES HF
Aoz AAl. 53] APPEAY Al A®(self-powered system) 7|¥Fo.2 QR oUx] 4 glo] &
go] F7] AR Ar71719 7tsde 45
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Hydrogen Gas Attenuates Toxic Metabolites and Oxidative Stress-Mediated
AX™ M= Signaling to Inhibit Neurodegeneration and Enhance Memory in Alzheimer's

Disease Models

International Journal of
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Molecular Sciences
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£ AAIE
LR RESEARCH ARTICLE L.]
Mitochondrial calcium uniporter is required for thermogenic
adaptation mediated by reactive oxygen species signaling
!Organelle Medicine Research Center, Yonsei University Wonju College of Medicine, Wonju, Republic of Korea:
2DL‘|);U'I111(‘11L of Biochemistry, Yonsei University Wonju College of Medicine, Wonju, Republic of Korea: gD(‘])Lll'll!lL’nl of
Physiology, Yonsei University Wonju College of Medicine, Wonju, Republic of Korea; and 'qu);ll'mu-nl of Global Medical
Science, Yonsei University Wonju College of Medicine, Wonju, Republic of Korea
Abstract Mitochondrial Ca®* influx via mitochon- vy 09, ros
drial  calcium uniporter (MCU) accelerates N e
mitochondrial biogenesis and energy metabolism. g} Ve ‘
Nevertheless, the molecular mechanism of MCU- y -
dependent mitochondrial activation and thermo- e
genesis in thermogenic adipose tissues remains
elusive. In this study, we demonstrate that MCU SO —
governs mitochondrial functions in brown and beige « Thermogenesis 7
adipocytes via the formation of mitochondrial reac- e AT
tive oxygen species (mtROS). Mice with a brown %,
adipose tissue-specific Meu knockout (Mcu BKO) Heatproduction(%
mice exhibited decreased oxygen consumption and oy
heat production, accompanied by downregulation of
genes related to f-oxidation and thermogenesis.
Furthermore, Mcu BKO mice, exhibiting a reduction
in mtROS, showed defective thermogenic responses receptor is transported into the mitochondrial matrix
to cold CXPOSTTE Ok ﬁ—adrel_lerglc stl{nulatlf:)n. via the voltage-dependent anion channel (VDAC) and
Downregulation of thermogenic genes including ! ok ‘ tial cales ccsrtar (MG 6 lex
Uepl in Mex BKO mice can be rescued by exogenous the mitochondrial calcium uniporter (MCU) complex,
ROS through AMP-activated protein kinase (AMPK) located on lhf‘ outer ;lm(l‘ inner mitochondrial mem-
activation. Bl Collectively, our findings suggest that brane, respectively (5, ). The MCU complex comprises
MCU modulates mtROS-mediated mitonuclear sig-  the pore-forming MCU and its regulators, including
naling in thermogenic adipocytes. MCU dominant-negative p-subunit (MCUD), essential
MCU regulator (EMRE), and mitochondrial calcium
Supplementary key words mitochondria « adipose tissuc uptake (MICU) L and 2 (7, 8). The influx of calcium into
brown « dipocytes « besity « lipolysis and fatty acid metabolism the mitochondria is known to enhance the activity of
pakil 19 ARE ey Aol
ARt A2 2024. 12. R R (IF) AR RHA4.9)
AR S PM2.5 Exposure Triggers Hypothalamic Oxidative and ER Stress Leading to
=1 = . . . .
Depressive-like Behaviors in Rats
International Journal of N
ARFAN(AEB) . H(2) HoJA] 25(24),13527
Molecular Science
aotg
AwA 954
c 2 A B siF woF St AQ Int ] Mol Sci (IF 4.9)0 7HAHE &
- OJHRAI(PM2.5)7F 17 Aol DlAlE EakE BAl SE0IN st BHAASA Bopo Fas
ol & Are Bk
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itoposide-induced protein 2.4 homolog
promotes argininosuccinate synthase 1 and cancer cell survival upon arginine
deprivation. Cellular&Molecular Biology Lettes 2025:30(52).
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