No

3

4

5

6

7

10
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Authors/Year Keyword

genome-wide association studies (GWAS),

Idil t al :
I n;_?]gg B nonalcoholic fatty liver disease, PNPLA3,
steatohepatitis
Pirola et al, . ! .
2015 Liver, Nonalcoholic Steatohepatitis

Circulating microRNA, Cross-sectional study,
Epidemiology, General people, Liver steatosis,
NAFLD

Yamada et al,
2013

NAFLD, Epidemiological study, AURQC, machine

Yip et al, 2017 )
learning

Drescher et al, algorithms; biomarkers; fibrosis; grading; imaging;
2019 nonalcoholic steatohepatitis; scores

1H-MRS, AROC, BP, BM, fasting plasma, fasting
serum, hepatitis B virus, hepatitis C virus, NAFLD,
PNPLA3, ROC, SNP

Kotronen et al,
2009

Body mass index, Fatty liver, Hepatic steatosis

Lee et al, 2010 ) .
index, Screening

NAFLD; insulin resistance; metabolic risk factors;
non-invasive diagnosis

Jeong et al,
2020

Bedogni et al, .
2006 FL, NAFLD, obesity, GGT, BMI
Calori et al,

2011 Insulin resistance, FL, BMI, CVD

Materials /

Methods

European(Turkis

h)

American

Japanese

Chinese

European

Korean

Korean

European

European

Human/Animal model

NAFLD, Health

NAFLD, Health

NAFLD, Health

NAFLD, Health

NAFLD, NASH, fibrosis

NAFLD, Health

NAFLD, Health

NAFLD, Health

FL, Health

FL, Health

Biomarker

1. Baseline characteristics(ALT, AST, GGT etc)
2. Histological Assessments-Liver biopsy
3. PCR-DNA sequencing, 4. Statistical analysis

1. serum miRNA profiling, 2. Independent validation of selected miRNA
3. Evaluation of liver expression of candidate miRNAs
4. Inflammation marker leucocyte count and CRP, sICAM-1, PAIl-1, scluble
CD40 ligand, CK-18

1. Blood biochemistry
2. miRNA (miR-21, miR-34a, miR-122, miR-145 and miR-451

1. Baseline characteristics(ALT, AST, NA, K, creatinine, uric acid etc)
2. Statistical analysis

Blood biomarker panels to identify inflammatory liver disease.

1. Baseline characteristics(ALT, AST, blood counts, creatinine, Hepatitis B virus,
hepatitis C virus serology, transferrin saturation etc)
2. Genotyping, 3. Diagnosis of the Metabolic Syndrome, 4. Statistical analysis

1. Baseline characteristics{ALT, AST, BMI, SBP, DBP, TG, GGT etc)
2. Statistical analysis

1. Baseline characteristics(BMI, SBP, DBP, TG, HDL, WC, AST, ALT etc)
2. Statistical analysis

1. Baseline characteristics{ALT, AST, BMI, GGT etc), 2. Statistical analysis

1. Baseline characteristics(TG, BMI, WC, GGT, HDL, insulin etc)
2. Statistical analysis



11 Kim et al, 2022ALD, AST, ALT, GGT1, HNF1A, alcohol, PNPLA3, SNP Korean alcohol intake (non, light, high)

12

13

14

15

16

17

18 Xie et al, 2022

19 Wei et al, 2020

20 Dai et al, 2016

Cermelli et al,

2011

Pirola et al,
2013

Hajri et al,
2021

Soto et al,
2024

Thing et al,
2024

Yu et al, 2019

Key published and unpublished reports, central to the

1. Baseline characteristics(ALT,AST, total bilirubin, blood urea nitrogen, serum
creatinine, white blood cell counts etc)
2. PCR-DNA sequencing
3. Statistical analysis

micro RNA miR-
blood, Case-Control Studies, Fatty Liver, Hepatitis 122, miR-34a,
C, MicroRNAs, Non-alcoholic Fatty Liver Disease miR-16 and miR-

cell - Huh7.5 cell / HCV virus
human- chronic hepatitis C,
NAFLD, Health

1. cell miR-122, miR-34a, miR-16 level
2. serum miR-122, miR-34a, miR-16 level

21
DNA methylation, MT-ND6, NAFLD, epigenetics, MT-ND6 1. MT-ND6 methylation, 2. Liver MT-ND6 mRNA expression
. . . NAFLD, Health .
mitochondria methylation 3. DNA (cytosine-5) methyltransferase 1

C57BL6 mouse [ with HFD, fat

provided 60% energy, mainly as

C57BL6 mouse saturated fat (palm oil) or LFD
diet provided 10% calories from

1. Triglycerides, cholesterol, free fatty acids, 2. TNF-a and interleukin-6 (IL-6)
3. expression of ppary, c¢d36, and I| &
4. Hepatocyte fatty acid uptake
5. Cell Viability, 6. DNA Methyltransferase Activity

DNA methylation, epigenetic, high-fat diet, non-
alcoholic fatty liver disease (NAFLD)

fat
. . 1. Risk Factors for MASLD, 2. Genetic Pathways Related to MASLD
MASLD; NAFLD; ; pathophysiol - MASLD :
e  STEATGit PRt PysIbicEy 2 3. The Future with Organoids, 4. Therapy
Acetate; Butyrate; Circulating SCFA; Cirrhosis;
M.etabo.lome; Microbiome; .Non-alcohohc.f?tty European MASLD, Health 1. gas chromatography-tapdem mass spectrometry (GC-MS/MS)
liver disease; Non-alcoholic steatohepatitis; 2. linear regression
Propionate; Targeted metabolomics
Advanced flbrOISIS, Glyc.ated hemoglobm Alc, Non- o NAFLD, Health HbALC
alcoholic fatty liver disease, Obesity
. . 1. Baseline characteristics(HbAlc, ALT, AST, GGT, TG etc)
HbAlc, NAFLD, NHANES, Steat T t
G 4 ):2E ol A SICH American non-diabetic NAFLD, Health 2. Multivariate regression analysis between HbAlc and the prevalence of

elastography NAFLD

1. Ultrasonography, 2. Baseline characteristics(ALT, AST, TG, HbAlc, uric acid

cohort study, hyperuricemia, non-alcoholic fatty non history of chronic liver

: ’ . o Chinese . etc)
liver disease, risk factor, serum uric acid disease NAFLD, Health . . N .
3. Cox Regression Analysis of serum wuric acid Levels for Incidence NAFLD
Body mass index, Gender, Homocysteine, Chinese NAFLD, Health 1. Baseline characteristics(ALT, TBIL, PLT, TG, creatinine, homocysteine etc)

Interaction, Non-alcoholic fatty liver disease 2. Statistical analysis
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No Authors/Year Keyword

Mulberry fruit extract, AGEs, Oxidative

1 7Zh t al., 2024 . i i-ski i
angetal., stress, Anti-glycation, Anti-skin aging

brown seaweeds; sargassum; skin aging;

2 Lee et al,, 2022 .
cosmeceutica

Cirsium japonicum flower extract; anti-
3  Yoonetal, 2022 glycation; skin aging; extracellular matrix;
skin, elasticity; skin wrinkle

Anti-aging; Bakuchiol; Photoaging;
Retinal; Retinaldehyde; Retinoid; Skin
aging; Vigna aconitifolia

4 Brownetal., 2023

lotus plant; skin-aging enzyme inhibition;
molecular docking;
melecular dynamics simulation

5 Nuthoetal, 2023

caviar extract; DHA; adiponectin;
adipocyte differentiation; skin aging;
MMP

6 Lee et al,, 2020

black tea extract, skin aging, anti-aging,

b | biochemical index, tissue structure

AGE; fibrillin-1; glycation; human skin

8 Shinet al., 2015 : ; :
NS B explants; Akebia quinata fruit extract

Materials / Methods

Mulberry fruit

Sargassum spp

Cirsium japonicum
flower extract

Vigna aconitifolia,
Bakuchiol, potent
retinoid retinal

Nelumbo
nucifera Gaertn.

Caviar Extract,
docosahexaenoic acid
(DHA)

black tea extract

Akebia quinata fruit
extract

Human/Animal model

[Senescence model]
HaCaT cells / By fructose, MGO-BSA,
KM mice / By D-galactose

[Photoaging model]
Male HR-1 strain hairless mice

[Senescence: Glycation model]
Human fibroblast cell / By BSA,
glucose

Female subjects

[Photoaging model]

(3D) full-thickness in vitro skin model
(FT skin)-normal human epidermal
keratinocytes and normal human
dermal fibroblasts / By UVB
irradiation

Molecular Docking

[Photoaging model]
3T3-L1 cell / By UVB irradiation

[Senescence model]
male KM mice / By D-galactose

[Senescence: Glycation model]
Human fibroblast cell / By glycated
BSA Human Skin Explants / by
Methylglyoxal (MG)

Biomarker

1. Cell viability, 2. MDA activity, SOD activity
3. Cell apotosis, 4. Moisture content, 5| 2 22 At,
Hydroxyproline(HYP) Content, AGEs, 5. Serum GSH-px, SOD, MDA

1. Average length and depth(of wrinkle decreasing)
2. Epidermal thickness(inhibit increasing)
3. collagen bundle formation

1. glucose glycation system{AGEs, CML, Carbonylated protein
contents), 2. The breaking activity on crosslinks of collagen—AGEs
3. MMP-1 expression, 4. collagen lattices

5. Skin wrinkles, mean, max depth blggest wrinkle(inhibit
increasing), total wrinkle area, total wrinkle volume, skin elasticity

1. mRNA expression of keratinocyte differentiation (i.e., CALMLS,
CASP14, KRT14, TP63), 2. mRNA expression of epidermal barrier
function (i.e., CDSN, CLDN1, FLG, GRHL3, TGM1, DSG1)

3. mRNA expression of MMPS, 4. mRNA expression of Hydration
(AQP3), 5. mRNA expression of immune, inflammation

6. In vitro skin irritation potentials,

7. Pro-collagen 1, total Collagen level

1. Molecular Docking{collagenase, elastase, tyrosinase)
. Enzyme inhibition(collagenase, elastase, tyrosinase)

N

1. adipocyte differentiation
2. mRNA expression of PPAR-gamma, SREBP-1 alpha, C/EBP-alpha
3. mRNA expression of Adiponectin, MMP-1

1. Contents of HA, MDA, 2. SOD, CAT, GSH-Px activity

3, Total skin collagen content, 4. HE staining of aged skin tissue
(increasing), 5. Type 1, 3 collagen (histology), 6. Moisture, HA
content

1. AGEs, N-CML, 2. Intracellular ROS levels
3. Activity of SA-B-Gal, 4. Antiglycation Activity
5. fibrillin-1 under the dermal-epidermal junction
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Rosa gallica, Skin aging, Flavonoid Rosa gallica petal [Phgtoazie morel] Limushisoniye= e eatiulty
9 Shinetal., 2019 i ; B16F10 melanoma cells, Human dermal 2. melanin production
Anti oxidative effect extracts . L . . .
fibroblast / By UV irradiation 3. protein expression of Tyrosinase

1. Intracellular ROS levels
2. Activities of SOD, GSH-Px, content of MDA

10 Wang etal, 2019 Skin aging, Cherry blossom extract Cherry blossom [Photoaging model] 3. Amount of CPD and 8-OHdG

’ Antioxidant, Anti-apoptosis, HaCaT cells extract HaCaT cells / By UVB irradiation 4. Apoptotic cells

5. Protein, mRNA expression of Bcl-2, Bax, Cytochrome-c,
Caspase-3

Antioxidant activity, Marigold methanol 1. Mushroom tyrosinase activity

.. . [Photoaging model] .
11 Kangetal, 2018 extract, MMP .1mR|\!A, MMP 2 activity, Marigold methanol Human dermal fibroblasts / By UVA 2. Color c.hfference meter (a value)
Skin anti-aging extract b 3. Melanin production
effects, Type | procollagen synthesis 4. Protein expression of TYR, MMP-1
1. Skin water holding capacity, TEWL, erythema value,
2. Inhibit increasing epidermal thickness
3. fects of an anthocyanin-enriched extract from Vaccinium
uliginosum on
Vaccinium uliginosum; skin aging; UVB; - . [Photoaging model] i Total wrinkle area, nu.mber of wrm'kle.s,ln'?ean wr.mkle (efasth;
; : . : Vaccinium uliginosum | . ; wrinkle depth, mean wrinkle depth (inhibit increasing)
12 Joetal, 2020 winkles; mitogen-activated protein Hairless mice (SKH-1, 4-week-old male) rr . . . .
. extract g 5. Inhibit increasing epidermal thickness Collagen degradation
kinase (MAPK) / By UVB irradiation ; !
(histological)
6. mRNA expression of MMP-2, MMP-3, MMP-9, TIMP1, TIMP2,
COL1al, HYAL, SOD1, CAT, GPx
7. Protein expression of MAPK pathway
8. IL-6, IL-12, TNF-alpha
combination .
sentaining bakushiol | [P hateaging mase(] 1. Ce{lular Morphology, 2.IL-8, p16, 3. Dermal density(GAGSs)
. — - . ) 4. Efficacy Outcomes (in human)
Bacqueville et al,, anti-aging therapy, clinical trial, (BK) Human dermal fibroblasts / By UVA ) g : :
13 ; : ; : W B 5. lllustrative analysis of improvement of ptosis volume (in
2020 inflammaging, senescence, skin model and vanilla tahitensis irradiation gy
- : e human), 6. Results of skin firmness
extract (VTE) (serum Ex vivo human skin /By UVA irradiation ! s
o 7. Full-face macrophotographs of radiance evaluation (in human)
Ulmus macrocarpa Hance extracts; Ulmus macrocarpa LOS;(:a/tlt:.'e;tzroe;s ] 1. ROS generation, 2. SA-B-gal positive cells
14 Choietal., 2017 human dermal fibroblasts; hairless mice; Hance [Photoa yin model] 3. Protein expression of SOD, CAT, GPx, GR, MAPK pathway
antioxidant; anti-aging extracts un;,ln,,g.,.fn 4. Inhibit increasing wrinkle length, number, depth, thickness
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Rosemary extract; Human skin
fibroblasts; UVA photoaging; ROS; p53
Protein

Mao et al., 2021

Puglia et al,, 2013 skin, red ora?ng?, oral supplementation,
anti-aging, solar lentigo
Corydalis heterocarpa; cellular
senescence; anti-aging; autophagy;
LRSAM1

Yang et al., 2024

Nanoencapsulation; cordy ceps extract;
antioxidation;autophagy; skin
regeneration

Upatcha et al., 2023

Poria cocos; aging; lanostane
triterpenoids; Lipucan®; collagen;
hyaluronic acid

Chao et al., 2023

Chenopodium formosanum; Djulis;
ultraviolet radiation; advanced glycation
end products; glycation stress; reactive
oXygen species

Lyu et al., 2022

Polymethoxyflavone, Kaempferia
parviflora,
Skin aging, Senescence, Ex vivo

Klinngam et al.,
2022

hyperpigmentation; grapevine leaf
extract; UV radiation; tyrosinase
Shecori et al., 2024 inhibition; sun protection factor (SPF);
polyphenols; total phenolic content
(TPC); skincare

Rosmarinus officinalis
extracts

Red orange extracts

Corydalis heterocarpa
extracts

Cordyceps extract

P. cocos lanostane
triterpenoids extract

Chenopodium
formosanum

Kaempferia parviflora

grapevine leaf extract

[Photoaging model]
Human dermal fibroblasts / By UVA
irradiation

[Photoaging model]
Subjects (skin types Il ~ IV) / By UV
irradiation

[Senescence model] HDFs / By
replicative senescence (young, old)

[Oxidative stress model]
HDFs / by H202

[Senescence model]
SD rats (10 weeks old) / By D-galactose

[Photoaging model]
HDFs / by UVB irradiation

[Senescence model]

HDFs / By replicative senescence
(young, old)

Aged ex vivo skin tissues (old subjects)

no model

1. Proliferation activity

2. SA-B-gal positive cells

3. Morphological change

4. ROS, 5. Protein expression of p53, MMP-1, MMP-3

1. Erythema index
2. Mean values of solar spots, spotless skin sites

1. SA-B-gal positive cells, 2. Protein expression of p53, p21,
caveolinl, 3. The cell cylce distribution, 4. Autophagy, protein
expression of LC3B, p62, 5. Lysomal activation, 6. Protein
expression of LRSAM1, AMPK, mTOR, ULK1

1. mRNA expression of Collagen and Elastin synthesis

2. mRNA expression of Antioxidant

3. ROS generation, 4. mRNA expression of Antophagy

5. Efficiency of wound healing

1. Skin papillary ridge, epidermis thickness, width

(inhibit decreasing)

Protein expression of Collagen 1

. Hyaluronic acid level

. Antioxidant Activity, 2. ROS generation

. Protein expression of Nrf2, Keap1, HO-1

. Nuclear translocation of Nrf2

. Protein expression of MMPs, TIMP, MAPK, pro-collagen 1

. Protein expression of TGF-B, Smad3, RAGE

. Collagen contents

. SA-B-gal positive cells, activity, 2. Gene expression of cellular
senescence-related genes (CDKN1A, TP53, SIRT1..)

3. ROS level, 4. Protein expression of IL-6, STC-1, MMP1,
Tropocollagen, 6. Staining of collagen type |, fibrillin-1, hyaluronic
acid, Lamin B1, Lamin 5, 7. Epidermal thickness(inhibit decreasing,
dermal-epidermal stability

8. SASP factors (GDF-15, IL-6, I1L-8, MMP-1)

B oUW WwN

1. Pytochemical contents

2. SPF factors

3. PCA analysis

4. Tyrosinase Inhibitory Fffect
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Ko e s e e e - [Reviehmiclel 1. TYR, TRP-1, TRP-2, MCIR, MITF, EPK, a-MSH
; acid, natural products, skin-whitening,  Plants and antioxidants - Photoaging: . ; )
&Lourith, 2018 . . 2. Melanin contents, antimelanogenesis
topical agents melatinocyte(B16F10 cells)
1. Melanin content, TYR activity
2B i i f YR1, TYRZ, CREB, MITF
Shariful Azam et al., cAMP, ERK, Hyperpigmentation, MITF, . [Photoaging model] rote!n DLt TYR TR RURS (CHER MITE
2018 TG T e Sargassum serratifolium B16F10 cells 3. Protein expression of cAMP, PKA
gad oL 4, Molecular docking model (cCAMP, PKA)
5. Protein expression of MAPK
et | z
ceramlde, a0 e_xtract, me anogengms, ceramides(Yeast, rice, [Photoaging model] 1. Melanin content, TYR activity
Fukunaga et al., 2018 tyrosinase, tyrosinase-related protein-1 ; ; :
maize) B16F10 cells 2. Protein expression of TRP1
(TRP1), yeast
1. Melanin content, TYR activity
. : Gaillardia aristata, Melanogenesis . N [Photoaging model] 2. Protein expression of TYR activity, TYR, TRP-1, DCT, MITF
Kim et al., 2015 . . L Gaillard tat . e Y
UL Melanin, Tyrosinase, Skin-lightening effect aflardia aristata B16F10 cells 3. mRNA expression of TYR, TRP-1, DCT, MITF,
4, melanogenesis activity
Defdrobl.um tosaense; polyphgnol; Dendrobium tosaense  [Photoaging model] 1. Antioxidant activty
Chanetal., 2018 antioxidation; mushroom tyrosinase; . Ll . .
: extracts B16F10 cells 2. Mushroom tyrosinase inhibition activity, melanin content
B16F10; melanogenesis
cyclobutane pyrimidine dimers; dark
Portillo-Esnaola et  cyclobutene pyrimidine dimers; ultraviolet [Photoaging model] 1. CPD formation, positive cells

Polypodium leucotomos

al,, 2021 radiation;Polypodium leucotomos; B16F10 cells / By UVA irradiation 2. Nitric oxide, Superoxide, Peroxynitrite formation

photoprotection; melanocytes; skin cancer

1. Aconitase activity, 2. Basal respiration, ATP synthesis,

: [Photpagmg mo'del] respiration rate, 3. Mitochondrial ROS
ROS scavenging; plant small RNA Keratinocytes, fibroblasts . e
i . 4, Relative quantification of CPDs
Moreau et al., 2023 technology (PSRTM); aconitase; black tea extract (From normal human skin . e
mitochondrial function sample) / By UVA, UVB e S e
irradr?ation Y ! 6. mRNA expression of MMP1,
7. Staining of procollagen 1, fibrilin-1
Antioxidant activity, Aesculus Aesculus hippocastanum [Photoaging model] 1. CPDs level
Makino et al., 2017 hippocastanum, cyclobutane pyrimidine extFr);Jcts NHDEs /gB gUVB Eeadiation 2. Antioxidant activity
dimers, DNA repair, horse chestnut seed Y 3. Cell nuclei stained by 4°,6-diamidino-2-phenylindole
' 1. Transmittance against the UV wavelength interval
Phyllanthus orbicularis [Botoaging mpcel] 2. Cell survial
Vernheset al,, 2012 Plants, UV radiation, fibroblast, DNA repai Y XP4PA (DNA repair) / By UVB ' .
Kunth g 3. Apotosis level

4. Improved DNA damage (CPD) removal
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Romanian propolis; Ultraviolet radiation;

Bolfa et al., 2013 . . b
R Inflammation; Apoptosis; Genotoxic lesions

skin fibroblasts; senescence; growth;
cigarette smoke extract; senescence-
associated B-galactosidase.

Yang et al., 2013

stem cells; nanofibers; skin aging; cell
senescence; 4D dynamic model; precision
medicine; natural extracts; biophysics;
cellular mechanisms

Bellu et al., 2022

Centella asiatica — dermal fibroblasts — gene
expression —hydrogen peroxide —
senescence

Kim et al,, 2011

cellular senescence; human placental

Huang et al., 2011 S !
8 ! extract; oxidative stress; dermal fibroblasts

Isatis tinctoria L.; senomorphics; replicative
senescence; senescence-associated

Wo et al., 2022 o
el secretory phenotype (SASP); anti-aging;
mTOR pathway
Ortiz-Espin et al., Deschampsia antarctica, human fibroblasts,
2017 cellular senescence
bamboo leaf flavonoids; nanoliposome;
Gu et al., 2022 biopolymer conjugation; in vitro release;

skin permeability; anti-senescence activity

Romanian propolis

cigarette smoke extract

Myrtus communis

Centella asiatica

human placental extract

Isatis tinctoria L

Deschampsia antarctica
extracts

bamboo leaf flavonoids

[Photoaging model]
Swiss mice (8 weeks old) / By
UVB, UVA irradiation

[Senescence model]
HDFs / By cigarette smoke
extracts

[Photoaging model]

Human skin stem cells, Human
skin fibroblast 1

/ By UVB irradiation

[Senescence model]
HDFs / By H202

[Senescence model]
HDFs / By H202

[Senescence model]
HDFs / By replicative senescence
(young, old)

[Senescence model]
HDFs / By replicative senescence
(young, pre, old}, H202

[Senescence model]
C57BL/6) mice
HaCaT cells / By AAPH

1. MDA, 8-ox0-dG, GSH, NO levels and activation of GPx

2. IL-6, IL-12 levels, 3. Epidermal thickness (inhibit increasing), cell
layers, Neutrophil infiltration-dermis

4. Sun burn cells, 5. Epidermal active caspase-3

6. TUNEL-positive cells

7. CPD formatin

1. Fibroblast growth, proliferation, growth kinetics

2. SA B-gal activity, 3. Morphological changes

4. microvilli shedding, nucleolus degeneration, mitochondrial
deformity

. ROS production, SOD and GSH-Px activities

. Activity of SA-B-Gal

mRNA expression of p16, p19, Bmil, TERT (senescence)

. mRNA expression of Oct-4, Sox2, Nanog, HAS

. Morphological changes

. SA B-gal activity

. Protein expression of p53, p21, pRb, Rb

. Expression profile of differentially expressed mRNAs

. mRNA expression of FoxM1, E2F2,MCM?2, GDF15, BHLHB2
(senescence), 5. DNA synthesis in UVA in H202-induced

1. Cumulative population doubling level, SAB-gal activity,

2. mRNA expression of p16

3. ROS levels, 4. Gene expression of 'extracellular matrix
organization’, 'antioxidant'

5. Protein expression of anti-NRF2

1. SA B-gal activity, 2. ROS generation

3. Protein expression of p53, p21, p16, 4. SASP expression(ILs,
MMP-1), 5. Protein expression of SIRT1-mTOR-MAPK-NF-kB
Signaling, 6. Staining of p65

BAWNE BWNDPE WG

1. Cell proliferation and viability , 2. mRNA expression of PCNA
3. SA B-gal activity

4, Protein expression of Sirt1, LmnA/C, Trx2

1. In vitro skin penetration of naked

2. Prolifration and inhibition of proliferation

3. SAHF formation, positive cells

4. Protein expression of p16, p21, KOM-H3
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41

42

43

44

45

46

Woo et al., 2021

Lee et al., 2022

Hsu et al., 2020

Zhou et al., 2014

He et al., 2024

Hu et al., 2016

Park et al.,, 2017

Key published and unpublished reports, central to the

Cellular senescence, SASP, cell cycle
arrest,
HDFs, Silybum marianum flower

Selaginella rossii; matrix
metalloproteinases;
amentoflavone; skin aging; anti-
wrinkle

Ajuga taiwanensis, fbroblasts,
senescence

Tetrahydroxystilbene glucoside,
dermal layer thickness, collagen fiber,
insulin/IGF-1 signal pathway, Ca2+

(-)-a-Bisabolol, Cellular senescence,
D-Galactose, SASP, Skin aging

Laminaria polysaccharide, dermal
thickness,
MAPK, Aging

Intrinsic skin aging, Kaempferia
parviflora Wall ex. Baker, cellular
senescence,
mitochondrial dysfunction

Silybum marianum flower

Selaginella rossii

Ajuga taiwanensis

Tetrahydroxystilbene
glucoside

(-)-a-bisabolo

Laminaria polysaccharide

Kaempferia parviflora
Wall ex. Baker extracts

[Senescence model]
HDFs / By replicative senescence
{young, old)

[Senescence maodel]
CCD-986sk fibroblasts, HaCaT /
By UVB, AAPH

[Senescence maodel]
HDFs / By replicative senescence
{young, old)

[Senescence model]
Male Kunming mice aged 18
months / Old aged

[Senescence model]

Human skin fibroblasts / by D-
Galactose.

BALB/c mice

[Senescence model]
female Kunming / By young, old
age

[Senescence model]

Human dermal fibroblasts (Hs68)
/ By H202

female hairless mice / By middle,
young age

. Morphology change, 2. Staining of y-H2AX

. mRNA expression of p16, p21, p53

SA-B-gal activity, 5. caspase-3/PARP pathway

. senescent cells and cell proliferation

MMP-1, IL-6, Type-1 procollagen expression

MMP-1, 2, 3, 9 expression

. type | C-peptide (PIP), mRNA expression of COL1A1, COL1A2
. ROS accumulation

. Protein expression of MAPK

. Cell aging analysis (Cell cycle phase, SA-B-gal activity, ki-67,
morphology), 2. Protein expression of p53

3. cell colony formation

4. Cell proliferation rate, ROS generation

1. Thickness of dermal layer (inhibit decreasing)

2. Collagen fiber content, 3. Elastic fiber content

4. Levels of insulin, IGF-1, and the receptors of insulin and IGF-1
5. Levels of Ca2+, P, in serum

1. Aging phenotype(SA-B-gal, SASP, MMPs, p16, p21)

2. TEWL, skin barrier index, 3. Mean epidermal area, Dermal
thickness (inhibit increasing), brown area of dermis

4. SOD inhibition rate, contents of MDA and HYP

5. mRNA expression of elastin, collagen I, MMP-2, and MMP-3

1. Dermal thickness(inhibit decreasing)

2. Collagen, HYP content, type | collagen mRNA levels

3. Protein expression of MMP-1, TIMP-1, MAPK pathway
4. Antioxidant enzyme expression

1. cell growth promotion and SA-B activity.

2. mRNA and protein expression of p53, p21, p16, pRb, E2F1,
SIRT1, 3. Protein expression of PI3K/AKT pathway, mTOR and
FoxO3a, 4. mRNA and protein expression of IL-6, IL-8, NF-kb, COX2
5. ATP, ROS level, 6. mRNA expression of PGC-1a, ERRar, NRF-1,
and Tfam, 7. mtDNA expression

8. Wrinkle area, number, total length, wrinkle depth (inhibit
increasing), 9. Skinfold thickness(inhibit decreasing}

10. Collagen content, 11. Gross elasticity
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48

49

50

51

52

53

54

Song et al., 2012

Chenetal., 2017

Lee et al,, 2023

Goto et al,, 2012

Gu et al., 2023

Carpenter et al., 2023

Calvo-Castro et al.,

2013

Mary Britto et al.,

2017

Key published and unpublished reports, central to the

hairless mice; Mangifera indica;

o . Mangifera indica L
skin aging; ultraviolet B angfiera indica

Epigallocatechin
gallate(EGCG)

Anti-skin-aging, EGCG, d-galactose,
Oxidative stress, EGFR pathway

food; inner beauty; panax; skin aging;

: inseng sprouts
ultraviolet rays g &sp

Proteoglycans, glycosaminoglycan (GAG),
UVB, skin aging, salmon nasal cartilage

salmon nasal cartilage
extracts

skin aging, photoaging, ultraviolet B,
Schizonepeta tenuifolia, mitogen-
activated protein kinase (MAPK),

advanced glycation end products (AGEs)

Schizonepeta tenuifolia

glucosinolate, isothiocyanate, nitrile,
UVB, photoprotective, chemopreventive, (Limnanthes alba)
3D skin equivalent, MMPs (Min. 5-Max. glucosinolate derivatives
8)

Blackberry juice, NHEK cell, Apoptosis,
Caspases 9

Ultrafiltered blackberry
juice

UV radiation, Apigenin, DNA damage,

Apoptosis, Cyclobutane pyrimidine dimer Apigenin

[Photoaging maodel]
HR-1 hairless mice / By UVB
irradiation

[Senescence model]
male, Kunming mice / by D-
Galactose.

[Photoaging model]
hairless mice / By UVB
irradiation

[Photoaging model]
hairless mice / By UVB
irradiation

[Photoaging model]
HR-1 hairless mice / By UVB
irradiation

[Photoaging model]
keratinocytes (HPEKs) and 3D
human skin

/ By UVB irradiation

[Photoaging model]
NHEK cell / By UVB irradiation

[Photoaging model]
HDFa cell / By UVB irradiation

1. Features of the dorsal skin,
2. Mean length of skin wrinkle, 3. Epidermal thickness(inhibit
increasing), 4. Staining of collagen fiber

. Epidermal, dermal thickness(inhibit decreasing)

. Staining of collagenin

. H202, MDA levels, 4. Activites of SOD, CAT, GSH, GSH-px

. Protein expression of p21, EGFR, JAK-2, STAT-5, Bax, BCI-2

. Epidermal thickness(inhibit increasing), dermal collagen density
. Skin barrier(TEWL, Moisture, Roughness)
. Skin elasticity, content of procollagen type 1 C-peptide(PIP)

. Erythema values, TEWL

. Hydration levels

. Skin sections of dorsal skin

. Epidermal and dermal thickness(inhibit increasing)
. TNF-alpha, IL-1B, IL-6

L I w NN R oUW N e

1. Body weight and liver toxicity serum biomarkers

2. Wrinkle area, total wrinkle length, wrinkle depth(inhibit
increasing), 3. Skin, epidermal thickness(inhibit increasing)

4. Protein expression of MMP1, MMP3, MMP9, pro-COL1A1,
TIMP1, 5. Protein expression of HAS1,2,3, Filaggrin, collagen-1,
HYAL-1,2, 6. Skin moisture, hyaluronan

7. Protein expression of MAPKs and nuclear factor-kapp

8, AGEs accumulations, Protein expression of AGE, RAGE

1. Staning of human skin equivalent sections

2. Epidermal sunburned cell counts, epidermal thickness(inhibit
increasing), 3. Epidermal of CPDs + cells

4. Protein expression of p-H2A.X, epidermal PCNA+ cells

5. Protein expression of MMP-1, MMP-3

. Apoptosis level(PARP, caspases 3, 6, 8 and 9)
. Protein expression of 8-oxodG, p53, p-p53 (Serl5), 3. CPD

1
2
1. Sun protection factor

1. CPDs formaton, 3. mRNA expression of XPC, TFIIH, ERCC1

4, Protein expression of XPC, XPB, XPG, XPF, Bcl-2, Bax, Caspase-3
3. Apoptosis rate
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Shin et al., 2013

Katiyar et al., 2010

Minoretti et al., 2023

Delinasios et al., 2017

Sugimoto et al., 2009

Song et al., 2019

Wang et al., 2017

Padmaja Divya et al.,
2015

Uchino et al., 2020
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veratric acid, photoprotection,
anti-inflammation

Green tea polyphenols, contact
hypersensitivity,
nucleotide excision repair

protein carbonylation, cyclobutane
pyrimidine dimers, dna, ultraviolet
radiation, actinic keratosis

vitamin E, UVAI, keratinocytes, ultraviolet
radiation

ultraviolet, ascorbic acid-2-0-phosphate,
p53, pyrimidine
dimer, (6-4)photoproducts

Grape skin; UV irradiation, NHEK cells;
cyclobutane pyrimidine dimers; pyrimidine
(6-4) pyrimidine photoproduct

Skin aging Cherry blossom extract
Antioxidant Anti-apoptosis HaCaT cells

Blackberry extract; Ultraviolet radiation;
Inflammation; COX-2; NF-kB

Erlotinib - Dry skin - Stratum corneum -
Cholesterol sulfate - Ceramide - Hydroxy
free fatty acid

veratric acid
(VA, 3,4-dimethoxybenzoic
acid)

Green tea polyphenols

Fotoker, Eryfotona AK
NMSC Fluid, Heliocare 360
MD AK 100+, Actixicam,
Kera K1, Kera K2, Vehicle

Vitamin E

Ascorbic acid (Asc), Asc2-
0-phosphate (Asc2P),
Dehydro-Asc, Asc-2-0-a-
glucoside (Asc2G).

Grape skin extract

Cherry blossom extract
{Prunus Yedoensis)

Blackberry extract

Erlotinib

[Photoaging model]
HaCaT Cell / By UVB irradiation

[Photoaging model]

Human fibroblasts / By XPA-
deficient, UVB irradiation
C3H/HeN mice / XPA-deficient

[Photoaging model]
Subjects of Fitzpatrick skin types
11-11l / By UVB irradiation

[Photoaging model]
keratinocytes / By UVAI
irradiation

[Photoaging model]
keratinocyte, Human skin
fibroblasts cell

/ By UVA irradiation

[Photoaging model]
NHEK cells / By UV irradiation

[Photoaging model]
Keratinocyte / By UVB irradiation

[Photoaging model]
hairless mice / By UVB irradiation

Human stratum corneum

1. DNA dammage, CPD positive cell number

2. p-p53, y-H2AX positive cell

3. Percentage of cells in the subG1, G1, S, G2/M phase
4. Apotosis rate, 5. PARP, capase-3, 8, 9, Bcl-xL

6. Protein expression of COX-2, PGE2, IL-6

7. Induction percentage of eythema
1
2
3
4

. Ear skin thickness (inhibit increasing)

. CPD positive cells

. mRNA expression of XPA, XPC, RPA1, DDB1, DDB2
. Genomic DNA of XPA+/+, XPA-/-

1. Actinic keratosis (CPDs)
2. Protein carbonylation

1. Intracellular of GSH, 2. DNA damage (% tail DNA} (Oxdised
purines, CPD), 3. Production of oxidising species

4. Emission spectrum of the “UVA spot"

5. Pectroradiometric distribution of the emission spectrum

1. Formation of CPD, 6-4PP
2. DNA damage (6-4PP)
. Gene expression of p53, MDM2

ro

. Amounts of CPDs, 6-4 PP
. Protein expression of Bax, Bcl-2, Cytochrome ¢
. polyphenol content

. Activites of SOD, GSH-Px, MDA
. Amounts of CPD, 8-OHdG, 3. Apoptosis cells

. Skin thickness (inhibit increasing)

. Intracellular ROS, 3. 8-oxodG, CPD

. Protein expression of COX-2, TNF-a, IL-6

. Protein expression of ERK1/2, p38, INK, MKK4

. Intercellular lipud analysis {Ceramide, Free fatty acid)

N (Sl S BNo R W=

corneum lipid, 4. Ratio of CER, FFA (protein concentration)
5. Level of CS (cholesterol sulfate)

. Protein, mRNA expression of Bck-2, Bax, cytochrome-c, caspase-3

. Chages in Skin rash, dry skin grades, 3. Composition of stratum
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. Protein expression of PCNA

. Apotosis cells

. Activities of CAT, GSH-Px, T-AQC, SOD, MDA

. ROS generation / mitocondrial dysfunction

. Loss of MMP, 6, yH2AX, SA-B-gal activity

. Protein expression of IL-6, IL-18, p16, p53, p21
8. Protein expression of NF-kB and IkBa, Lamin B
[Senescence model]

1. Production of total collagen, type 1 procollagen
1. Skin thickness (inhibit decrease)

[Photoaging model]

1. type | procollagen, MMP-1

. Inhibition of PGE2

. Inhibition of TNF-a, IL-1a,

. Contents of AGEs in serum, skin tissue

. Protein expression of RAGE, CML, CEL

. Protein expression of MMP-1, COL1A2, IL-6

. Protein expression of eNOS, nNOS, Caveolin1,3, SOD/Mn
. blood testosteron

. SOD activity

Perilla frutescens, Galactose, Cellular . Senescence model
Perilla Leaf Extract ! ]

Park et al., 2024
arketal, senescence C2C12 / By D-Galactose.

1. Wrinkle formation on the back

kim et al.. 2013 Curdrania tricuspidata, antioxidant, Curdrania tricuspidata  [Photoaging model] 2. Histological observation of Skin tissue

v photoaging, MMPs, wrinkle leave extract hairless mice / By UVB irradiation 3. Activites of SOD, GPx
4. mRNA expression of MMP-1, 3, 9
. . ) 1. Erythema index, lipid capacity, moisture capacity
Kim et al., 2012 Lespeden ct,{n.t?ata, §k|n #elng, dntionident Lespedeza cuneata extract [Pi"lotoaglrjg model ; .. 2.xanthine oxidas (X0), SOD 5! CA
activity, hairless mouse hairless mice / By UVB irradiation
3. GSH, TBARS
1. Skin thickness (inhibit increasing)
. . . . Photoagi del 2.R ithmetri h , Rt (ski h
mugwort (Artemisia vulgaris), ascorbic mugwort (Artemisia ! 10 aaging mactll 3 (gHEettic gverage raUBhncss) At (skinoughiness)
Park et al., 2018 - S : ; ; hairless mouse / By UVB 3. Rqg (root mean square roughness), Rz (average roughness)
acid, antiwrinkle, UVB, skin aging vulgaris) o .
irradiation 4. collagen formation

5. MMP-1

Lee el al. 2019 photoaging, fibroblast, collagen, Acanthopanacis cortex  [Photoaging model] 1. ROS generation

N Acanthopanax cortex shoots extract Hs68 cell / By UVB irradiation 2. MMP-1, MMP-3, collagen production

1
2
3
4
5
7

[Senescence model]

hairless mouse / By replicative
senescence (0ld-40 weeks)
Fibroblast cell

[Photoaging model]

HaCaT cell / By UVB irradiation

Kim et al., 2004  skin, parsley extract, cpllagen, aging, PGE2 Parsley extract

[Glycation model]
Mori Folium Sprague-Dawley (SD) rat / By
streptozotocin

Mori Folium, wrinkle formation, collagen,

Lie Rl el Advanced glycation end product

[Senescence model]
KH-304 Rat / By replicative senescence
(Old- 21 months)

[Skin moisture] . Epidermer thickness
Ceramides ex vivo / Human stratum corneum 2. CER, CER EOS, CER NS, FAm TG{Triglyceride)
cultured 3, TEWL

NOS, SOD, Old-rat, testosterone, erectile

Lee et al., 2006 dysfunction

Berkers et al., 2018 Ceramides. lipid organization . skin barrier
[skin lipid 1] repair . topical formulation

NP WP WP WN
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Berkers et al., 2019 Fourier-transform infrared spectroscopy,
73 o . j iy -
[skin lipid 2] skin barrier repair, inflammatory

Mack Correa et al., oleic acid, skin barrier, skin lipids, stratum Oleic acid, Glyceryl

74 2013 [skin lipid 3] corneum trioleate (GT)
N clobetasol proprionate
Rgpke et al., 2017 Skin lipids, Stratum corneum,
7 [skin lipid 4] Glucocorticoids, Skin atrophy, Skin barrier e
B ! L diproprionate (BDP)
barrier repair, ex vivo skin, fatty acid-
Nip et al., 2024  containing formulations, intercellular lipid
76 e e : Al -
[skin lipid 5] lamellae, lamellar bodies, repair, skin
barrier
77 Rissmann et al., ipid organization , Skin barrier A cotone

2009 [skin lipid 6] perturbation, Murine model

Vanilla pompona, Orchidaceae,
Vanilloideae, bioactive
compounds, cosmeceutical, senescence,
skin fibroblasts

78 Wangetal., 2023 Vanilla pompona leaves

[Skin moisture]

in vivo (Healty subjects male
18~29 years),

ex vivo / Human stratum
corneum

[Skin moisture]
ex vivo / Human stratum
corneum (surgical abdominal)

[Skin moisture]
in vivo / Human stratum
corneum

[Skin moisture]
ex vivo / Human stratum
corneum

[Skin moisture]
in vivo / hairless mouse

[Senescence model]

NHDF-Ad(Normal Human Dermal

Fibroblasts),

/ By replicative senescence
(young, old)

[photoaging model]

NHDF-Ad(Normal Human Dermal

Fibroblasts),
HaCaT cell (Keratinocyte)
/ By UVB, UVA

. CER subclass

. MCL {(Mean chain length)

. C34 CER, MuCER (Mono-unsaturated CERs)
. CH2 symmetric stretching vibrations

B oW N =

. Skin depth

TEWL

. SC region

. Interactions of OA or GT with model SC lipids in monolayers

. AGex

. CD2 stretching region demonstrating OA-d penetration into skin
. Epidermal thickness by OCT

. stratum corneum thickness by CSLM

3. Full skin thickness by ultrasound

4. TEWL, 5. CER (ceramides), TAG (triacylglycerols), Cho
(cholesterols), SFA (saturated fatty acids) UFA(unsaturated fatty
acids)

6. TG level, 7. Levels of saturated and unsaturated fatty acids

8. Levels of CER subclass

1. Ki-67 potsitivel cells, 2. Epidermal area and image

3. Number of Stratum Corneum layers

4. intercellular lipid lamellae length

5. Number of intact Lamellar Bodies (iLB)

6. Lamellar bodies (LB) extrusion process
1
2
3

. TEWL
. Photomicrographs, number of SC layers
. lipid composition and organization

. Inhibiton of Elastase,

. Protein production (Collagen, HA, Elastin)

. lipid composition and organization

. SA-f activity and image

. Cell viability

6. mRNA expression of TGF-BR1-2, Smad2-3-7, Elastin, FBN1-2,
LOX, LOXL, MMP-1, TIMP-1

Ul kW N
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No Study title/Author/Year Keyword

Suppressive E ect of Arctium lappa Arctium lappa L. leaves; age-
L. Leaves on Retinal Damage
against A2E-Induced ARPE-19 Cells
and Mice

AZE accumulation; A2E-
induced cell death; apoptosis

Age-related macular
degeneration {AMD), Lipofuscin
in retina, A2E and iso-A2E, Blue

Effect of Photooxidation of A2E, a
Lipofuscin in the Retina,
2 induced by Smartphone Light

light blockin
Against the Photooxidation 5 £ : : .
. 5 tinted lens, Blue light blocking
by Blue Light Blocking Lenses
coated lens

Macular Pigment Optical Density
and Photoreceptor
Outer Segment Length as
Predisease Biomarkers for
Age-Related Macular
Degeneration

macular pigment;
photoreceptor; age-related
macular degeneration; retina;
medical
checkup; biomarker

Positive Association between macular pigment optical
Macular Pigment Optical Density density; estimated glomerular
and Glomerular Filtration Rate; A filtration rate; age-related

Cross-Sectional Study macular degeneration

Protective effects of Vaccinium
Uliginosum L. fractions
5  and its compounds on dry age-
related macular
degeneration

Vaccinium uliginosum L., age-
related macular

light exposure, HP20 resin

Materials /
Methods

related macular degeneration; extract of AlLleaves

(ALE)

ADLE E 5 EA}

Not applicable

Not applicable

Vaccinium

degeneration(AMD), A2E, blue uliginosum L. (V.U)

Human/Animal model

ARPE-19 cells / By A2E
BALB/c mice / By white light

Thirty AMD fellow eyes of 30
late AMD patients (22 men;
mean age, 68.2 1.8 years; range
50-85 years) and 30 eyes of
control patients

137 patients aged 60 years or
older were diagnosed with grade
2 or higher-grade nuclear
opacifications based on the Lens
Opacities Classification System Il

ARPE-18 cells/ By blue light
BALB/c mice/ By blue light

Biomarker
1. Cell viability, 2. Relative of A2E level
3. Cell apotosis
4, H&E staining
5

. Stained region in ONL layer

=

AOEZEC 2 Y L= A2ERL iso-A2ES| 2HAtat Tt
2. A2E@ iso-A2EC| B ot0f| O|X| = FEA R =0 50t
CAZH] 2 HE AR R = 0| St Z 0}

= oo ——

w

1. Macular pigment optical density (MPOD) and photoreceptor outer
segment (PROS) length

2. Correlation between macular pigment optical density (MPOD) and
photoreceptor outer segment (PROS) length

3. Scatter
diagramofmacularpigmentopticaldensity(MPOD)andphotoreceptorout
ersegment

{PROS) length

4. Representative optical coherence tomography (OCT} images of
control and age-related macular degeneration (AMD)-fellow eyes

1. Study design flow diagram
2. Simple linear analysis between MPOD and eGFR

1. Representative HPLC chromatogram (330 nm) of fruit extract of
Vaccinium uliginosum L. and UV spectra

2. V.U extract (VE) and 70% EtOH (FE) and fraction of HP20 resin (FH)
on A2E oxidation and A2E-laden ARPE-19 cell death from blue light
induced damage

3. Effect of V.U single compound on A2E-oxidation and A2E-laden
ARPE-19 cell death from blue light induced damage

4. ONL thickness & Nuclei of ONL



Prunella vulgaris var. L extract
protects blue light
induced RPE cell death in vitro and
in vivo
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Protective effects of Panax ginseng

berry extract on blue light-induced

retinal damage in ARPE-19 cells and
mouse retina

Key published and unpublished reports, central to the

Prunella vulgaris var. L, age-
related macular degeneration
(AMD),

A2E, blue light exposure,
oxidative stress, inflammation

Age-related macular

degeneration (AMD),

Vaccinium uliginosum L.,
A2E, ARPE-19 cells, Blue I|ght

Age-related macular
degeneration (AMD)
Resveratrol, Antioxidant
Anti-inflammatory, Retinal
pigment epithelium

Panax ginseng berry
Age-related macular
degeneration
Blue light exposure
A2E
ARPE-19 cells

Prunella vulagris
(PV) extract

Vaccinium
uligisosum L.

HAHEIES
2 A EfE
ol S

ginseng berry
extract
(GBE)

ARPE-19 cells/ By blue light
BALB/c mice(5weeks)/ By blue
light

ARPE-19 cells/ By UV A
C57BL/6 Male, mice (11months)/
By blue light

ARPE-19 cells / By A A4 2}
(430nm)

ARPE-19 cells / By blue light
(430nm)

Balb/c mice {5weeks) / Blue light
(430nm)

1. Inhibitory effect of PV extract on A2E oxidation in cell free system
from BL, 2. cell viability, 3. PV extract inhibits A2E accumulation

4. PV extract inhibits BL induced apoptosis in ARPE-19 cells

5. PV extract activates Nrf-2/HO-1 signaling pathway and inhibits BL
induced inflammation in ARPE-19 cells

6. HNE staining, thickness, protein expression( NF-kB p65 and kB
alpha), mRNA expression(TNF-alpha, MCP-1, MMP-2, MMP-9, VEGF-
alpha, IL-1beta and IL-6)

1. antioxidant effect of V.U, 2. cell viability

3. Inhibitory effects of A2E accumulation in V.U extract

4. H&E staining, 5. Nuclei of ONL per 100um, Thickness of ONL
6. Transmission electron microscopic analysis of lipofuscin

1. cell viahility

2. Inhibitory action of RES and PIC against A2E photooxidation

3. Protective effect of RES and PIC against A2E accumulation induced
damage on ARPE-19 cells

4. Protective effects of RES and its glycones against blue light induced
photo damage on ARPE-19 cells

1. GBE inhibits cell death induced by A2E treatment and blue light
exposure in ARPE-19 cells

2. GBE activates SIRT1/PGC-1a signaling pathway and inhibits BL
induced inflammatory response in A2E-laden ARPE-19 cells

3. GBE inhibits apoptosis and restores the inhibition of autophagic flux
induced by BL exposure in A2E-laden ARPE-19 cells

4. GBE protects BL induced retinal degeneration in retina (ONL
Thickness)

5. GBE activates SIRT1/PGC-1a signaling pathway and inhibits BL
induced inflammatory response in retina (gene expression(SIRT1, PGC-
1a, TNF-a, IL-1b) western blot(SIRT1, PGC-1a, NF-kB, Lamin B1)
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Protective Effects of Spirulina
maxima against Blue
Light-Induced Retinal

Damages in A2E-Laden ARPE-

19 Cells
and Balb/c Mice

L2 light; inflammation;

oxidative stress

Long-term blue light exposure
impairs mitochondrial
dynamics in the
retina in light-induced retinal
degeneration in vivo and in
vitro

Dry age-related macular
degeneration
RPE cells
Blue light
Oxidative stress
Mitochondrial dynamics

11

Age-related macular
degeneration (AMD),

12 &7 gHtHAM SEALO|M £ Vaccinium uliginosum L.,
FEES mat AZE (N-retinyl-N-retinylidene

ethanolamine)
ARPE-19 cells, Blue light
Drusenoid lesions, Rhesus
macaques,
Age-related macular
degeneration (AMD)
Multimodal imaging, Spectral

domain optical coherence

tomography (SD-OCT)

In Vivo Multimodal Imaging of
13 Drusenoid Lesions in Rhesus
Macaques

Drusen, choroidal
neovascularization, and retinal
pigment epithelium
dysfunction in SOD1-deficient
mice: A model of age-related
macular degeneration

animal model; superoxide
dismutase

Spirulina maxima; age-related
macular degeneration; A2E; blue

Spirulina
maxima (S.
maxima)

Not applicable

SZ LIS (Vaccini
um uliginosum)

Not applicable

Not applicable

ARPE-19 cells / By blue light
(430nm)

Balb/c mice (Sweeks) / Blue light
(430nm)

C57BL/6 mice (6month) / blue light
(800Ix}

x7| ZEr -2 AREDS 15 9|
E 20| o/t early AMD (AREDS
category 2) & intermediated AMD
{AREDS category 3)0f| Sl &5t=
B4Rt

rhesus macaques (Macaca
mulatta)(>19years)

Sod1 -/- C57BL/6 mice / By light

1. S.maxima inhibited celldeath caused by A2E treatment and
BLexposure

2. S.maxima regulated the inflammatory response caused by BLin A2E-
laden ARPE-19 cells (western blot: NF-kb, Lamin B, iKb-b)

3. S.maximaRegulatedtheApoptosisCausedbyBLinA2E-LadenARPE-
19Cells (PARP, caspase 3)

4. S. maxima protected photoreceptor degeneration caused by BL in
retina (H&E staining, ONL Thickness)

5. S. maxima regulated the inflammation and apoptosis caused by BL in
retina (TNF-, CXCL-2, MCP-1, MMP-2, MMP-9, VEGF-A, IL-1, and IL-6)
1. Effects of long-term blue light exposure on the retina in C57BL/6
mice (HE staining, Thickness, TUNEL)

2. Alterations in mitochondrial structure and dynamics-related markers
in mice exposed to blue light (DRP1, OPA1l, OMA1)

3. Cytotoxicity Induced by Blue Light in ARPE-19 Cells (cell viability)

4. ROS Generation in ARPE-19 Cells Exposed to Blue Light

5. Mitochondrial dynamics were destroyed by blue light in ARPE-19
cells (OPA1, Bcl-2, BAX)

1. Retinal thickness between RPE and IS/0S junction was measured at
the fovea. RPE and IS/OS thickness and foveal thicknss

2. Survey questions of subjective symptoms

3. Analysis of the rate of change in study group and control group

1. Grading and quantification of drusenoid lesions in rhesus macaques
from fundus photographs

2. Multimodal imaging of soft drusen in rhesus macaques

3. Multimodal imaging of hard punctate lesions in rhesus macaques

4. Image segmentation and thickness measurement of retinal and
choroidal layers in rhesus macaques

1. Senescent Sod1 -/- mice showing drusen

2. Degenerated 7| Eand thickened Bruch’s membrane in Sod1 -/- mice
3. CNVs in Sod1 / mice

4. Expression of SOD1, SOD2, and SOD3 in the eyes of Sod1 -/- mice
5. Oxidatively damaged RPE and its disrupted b-catenin-mediated
integrity in Sod1 -/- mice
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REV-ERBa regulates age-related
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Retinal pigment epithelium
Aging
Age-related macular
degeneration

and oxidative stress-induced
degeneration

in retinal pigment epithelium via REV-ERBat
NRF2 Oxidative damage
NRF2

Age-related macular
degeneration (AMD),
Retinal pigment epithelium (RPE),
CLIC4 (Chloride intracellular
channel 4)

Drusen, Lipid metabolism

Retinal pigment epithelium-
specific CLIC4 mutant
is a mouse model of dry age-
related macular
degeneration

Relationship Between Drusen
Height and OCT
Biomarkers of Atrophy in Non-
Neovascular AMD

AMD, atrophy, OCT, druse,
drusen

macular degeneration,
Drusen Volume as a Predictor of geographic atrophy, wet macular
Disease Progression in degeneration, retinal
Patients With Late Age-Related drusen, choroidal
Macular Degeneration in neovascularization, optical
the Fellow Eye coherence tomography, drusen
volume

SR9009

Not applicable

Not applicable

Not applicable

WT and Rev-erba -/- mice
(12month)

C57BL/6 ] mice (Clic4 f/f
micel6 and Best1-Cre+/-
mice)

155 patients with drusen
associated with intermediate
AMD

89 patients who had
neovascular AMD in only one
eye

1. REV-ERBa declines in aging RPE and sub-retinal deposits increase in
Rev-erba -/- mice

2. RPE degeneration in Rev-erba -/- eyes (BrM thickness)

3. REV-ERBa deficiency decreases RPE phagocytic activity

4. Rev-erba -/- eyes are more sensitive to chemical-induced oxidative
stress injury

5. REV-ERBa agonist protects against chemical (NalO3)-induced RPE
damage

6. REV-ERB o regulates NRF2(Nfe2[2) transcription and the expression
of its downstream target antioxidant genes in RPE cells

7. RPE-specific knockout of REV-ERBa in mice shows similar ocular
pathologies as Rev-erba -/- mice

1. RPEACIic4 mice developed age-related vision loss

2. RPEAClic4 mice progressively develop histopathological features
resembling intermediate and advanced AMD

3. Young RPEACIic4 mice had altered epithelial cell features and
increased RPE dropout

4. CLIC4 deficiency causes transcriptomic reprograming and pathway
changes in RPE cells

5. RPEAClic4 mice have aberrant and age-related lipids, lipoproteins,
and protein depositions at sub-RPE/Bri

6. RPE lipid transport, BrM lipid deposition & disease summary for
RPEAClic4 mice

1. Drusen Characteristics Across All Eyes

2. Optical coherence tomography (OCT) B-scans from seven separate
cases and one control case of macular drusen

3. Frequency and Location of OCT Biomarkers of Atrophy Within the
Same Eye

4. Relationship Between Height and Diameter of Drusen

1. baseline drusen volumes for eyes that developed late AMD at 1 year
2. baseline drusen volumes for eyes that developed late AMD at 2 year
3. Central OCT scans of a fellow eye at baseline, month 12, and month
24 of follow-up
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Drusen volume development over
time and its
relevance to the course of age-
related macular
degeneration

Age-related macular
degeneration (AMD)
Drusen volume, Optical
coherence tomography (OCT)
Disease progression, Retina

Association of Visual Function
Measures with Drusen
Volume in Early Stages of Age-
Related Macular
Degeneration

Automatic segmentation of
drusen, drusen volume, age-
related macular
degeneration, contrast sensitivity

Observational Study in Drusen
Patients with Epiretinal
Membrane after
Vitrectomy and Membrane
Peeling

Central foveal thickness, Drusen,
Drusen size, Epiretinal
membrance, Vitrectomy

Age-related macular
degeneration (AMD)
Extramacular drusen
Disease progression, Age-Related
Eye Disease Study 2 (AREDS2)
Geographic atrophy

Extramacular Drusen and
Progression of Age-related
Macular
Degeneration (AMD); Age-related
Eye Disease Study 2 Report 30

Age-related macular
LiO| 2t 2 HttH M o] 2| QIX} degeneration, Check-up, Fundus
24 photography, Risk factor

Macular drusen, Leukocyte
telomere length,
DNA methylation age
acceleration, Epigenetic clock,
Retinal vessel caliber

Are macular drusen in midlife a
marker of
accelerated biological ageing?

Not applicable

Not applicable

Not applicable

Not applicable

Not applicable

Not applicable

109 patients presenting early
and intermediate age-related
macular degeneration (AMD)

A total of 100 eyes (16 eyes
with early AMD, 62 eyes with
intermediate AMD, and 22
eyes from healthy controls)

= 231 3| FHEHOo|
o= 2} 209k1} E 2 H O]
QS ButFEDIo| ol At
256t

4168 eyes (2998 participants)
with intermediate AMD in one
or both eyes

104 patients with early-phase,
75 patients with intermediate-
phase, and 4 patients with
late-phase AMD

1037 participants

1. Calculating the drusen volume growth model

2. Bland—-Altman plot showing the agreement between the drusen
volume measurements

3. Development of drusen volume of all eyes during study period

1. Sociodemographic and Clinical Characteristics of the Participants
2. Relationship Between Drusen Volume and Visual Function Tests

1. Baseline characteristics

2. Pattern of BCVA (logMAR) at preoperative and in the postoperative
period, in both subgroups

3. Mean change of central foveal thickness

1. Field 2 macula centered fundus photograph with macular grid
overlay

2. Extramacular drusen were not associated with risk of progression to
late AMD

3. Characteristics of Extramacular Drusen

1. Comparison of baseline characteristics between 4 groups with
normal, early AMD, intermediate AMD, |late AMD

2. Comparison of average values between normal and AMD groups
after propensity score matching for age and sex

3. Logistic regression analysis of factors which showed meaningful
relationships with AMD

1. Fundus photographs showing macular drusen (right eye) and
without drusen (left eye)

2. Pace of ageing of participants with drusen (N = 165) and without
drusen (N = 669)

3. Pace of ageing of participants with no drusen (N = 669}, with drusen
in one eye (N = 61}, and with drusen in both eyes (N = 104)



Evaluation of retinal pigment
epithelium changes in serous

26 pigment epithelial detachmentPigment epithelial detachment (PED)

in age-related macular
degeneration

Natural History of Drusenoid

Pigment Epithelial Detachment

in
Age-Related Macular
Degeneration: AREDS Report
Number 28

27

Activated Retinal Pigment
Epithelium, an Optical
Coherence Tomography

Age-Related Macular
Degeneration

tomography, drusen, hyperreflective
Biomarker for Progression in  foci, transdifferentiation, apoptosis,

Key published and unpublished reports, central to the

~ABEY Qo WHHESEY
(Spectral domain optical coherence
tomography, SD-OCT)
ZHHE =7 (Macular thickness)
LM A RS S (Retinal
nerve fiber layer thickness)

Not
applicable

Age-related macular degeneration
(AMD)

Retinal pigment epithelium (RPE) Hlot

: ’ applicable
Multi-contrast optical coherence PP

tomography
RPE-melanin OCT

Age-related macular degeneration
(AMD)

Drusenoid pigment epithelial
detachment {DPED)
Natural history
Age-Related Eye Disease Study
{AREDS)

Disease progression

Not
applicable

retinal pigment epithelium, age-
related macular degeneration,
optical coherence
Not
applicable
migration, Mie
scattering, electron microscopy,
stereclogy

AT @AA| 0.6 0[At0 2
M=s3tetx 4
Abet 0| &0l Sl= 1961

26 eyes of 21 Japanese patients with
serous PEDs due to AMD (13 men, 8
women; age range, 55—83 years;
mean age, 72.1 years)

4757 participants enrolled in the
Age-Related Eye Disease Study
(AREDS), 255 were identified as
having DPED in at least one eye and
having 5 or more years of follow-up
after the initial detection of the
DPED

142 maculas (53 advanced AMD, 13
GA eyes from 12 donors and 40
neovascular AMD eyes from 40
donors; 29 early AMD; 60 age-
matched control eyes)

1. Baseline characteristics of subjects

2. ETDRS subfields within standard 1-, 3-, and 6-mm-diameter
concentric circles at the right used for reporting retinal thickness

3. Macular subfield thicknesses and retinal nerve fiber layer thicknesses
stratified by sex, 4. Macular subfield thicknesses and retinal nerve fiber
layer thicknesses stratified by laterality

5. Correlations between OCT measurements and age, spherical
equivalent, and signal strength

1. Multimodal imaging of serous PED in the right eye of a 78-year-old
man

2. Multimodal imaging of serous PED in the right eye of a 70-year-old
man

3. Scatterplots of RPE70 areas or area ratios and morphometric PED
parameters with statistically significant correlations

1. Progression of study eyes with drusenoid pigment epithelial
detachments (DPED) to advanced forms of age-related macular
degeneration (AMD)

2. Natural history of fundus changes in eyes with drusenoid pigment
epithelial detachments (DPEDs) not progressing to advanced forms of
age-related macular degeneration (AMD) by 5 years (n = 163)

3. Fundus changes occurring in the left eye of a 73 year-old woman
with a drusenoid pigment epithelial detachment (DPED) at baseline
4. Change in best corrected visual acuity over time in eyes with
drusenoid pigment epithelial detachments (DPED)

1. Fifteen phenotypes of retinal pigment epithelial cell morphology in
advanced age-related macular degeneration

2. Retinal pigment epithelium phenotypes in spectral-domain optical
coherence tomography

3. Progression of RPE phenotypes in the transition to geographic
atrophy

4. Correlations between ex vivo SDOCT and high-resolution histology in
drusenoid pigment epithelium detachment

5. Histologically defined RPE features are visible in vivo

6. RPE morphology and the life cycle of drusenoid pigment epithelial
detachment (DPED)
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acetylated tetrapeptide (Ac-RLYE);
Therapeutic Efficacy of a Novel neovascular age-related macular
Acetylated Tetrapeptide in degeneration; resis
Animal Models of Age-Related tance; retinal neovascularization;
Macular Degeneration laser-induced CNV model; VEGF;
VEGFR-2

Wnt5a/B-catenin-mediated
epithelial-mesenchymal
transition: a key driver

Neovascular age-related macular
degeneration, Subretinal fibrosis,
Retinal pigment epithelium,

30
of subretinal fibrosis in Epithelial
neovascular age-related mesenchymal transition,
macular degeneration Wnt5a/B-catenin
Centella asiatica — dermal fibroblasts
35 Kim et al., 2011 — gene expression —hydrogen

peroxide — senescence

Not

applicable

FH535 (a
B-catenin
inhibitor)
Box5 (a
Whnt5a
inhibitor)

Centella
asiatica

Six-week-old male C57BL/6] mice /
By 532nm

ARPE-19 cells
7-week-old male C57BL/6J mice / By
532nm

[Senescence model]
HDFs / By H202

1. The effects of the intravitreal administration of RLYE, the modified
RLYE variants [R(D)LYE and Ac-RLYE], and aflibercept on the area of
choroidal neovascularization (CNV) in laser-induced CNV mouse models
2. The effects of the intravitreal administration of RLYE and Ac-RLYE on
inhibition of retinal vascular leakage in streptozotocin (STZ) induced
diabetic mouse models

3. The effects of the intravitreal administration of Ac-RLYE and
aflibercept on inhibition of choroidal neovascularization (CNV) rat
madels

4. The effects of the intravitreal administration of Ac-RLYE and
ranibizumab on inhibition of choroidal neovascularization (CNV) in
laser-induced CNV rabbit models

5. The effects of the intravitreal administration of Ac-RLYE and
ranibizumab on inhibition of choroidal neovascularization (CNV) in
laser-induced CNV minipig models

6. The effects of the intravitreal administration of Ac-RLYE,
ranibizumab, and aflibercept on inhibition of choroidal
neovascularization (CNV) in laser-induced CNV rabbit models

1. Safety assessment of intravitreal administration of FH535 in C57
mice

2. The effects of FH535 on subretinal fibrosis, EMT and CNV in
laser-induced CNV mice

3. The impact of intravitreal administration of FH535 or Box5 on
Whnt-sighaling, EMT and subretinal fibrosis in laser-induced CNV mice
4. The influence of TGFR1 on the Wnt-signaling molecules in ARPE-19
cells

5. The impact of FH535 co-incubation on the EMT and migratory
capacity of ARPE-19 cells treated with TGFB1

6. The impact of Box5 {a Wnt5a antagonist) on the expressicn profiles
of EMT- and Wnt signaling-related molecules, as well as its influence on
the migratory capacity in TGFB1-treated ARPE-19 cells

1. SA B-gal activity

2. Protein expression of p53, p21, pRb, Rb

3. Expression profile of differentially expressed mRNAs

4. mRNA expression of FoxM1, E2F2, MCM2, GDF15, BHLHB2
(senescence)

5. DNA synthesis in UVA in H202-induced
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42

Huang et al., 2011

Wo et al., 2022

Ortiz-Espin et al., 2017

Gu et al., 2022

Woo et al,, 2021

Lee et al., 2022

Hsu et al., 2020
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cellular senescence; human

placental extract; oxidative stress;

dermal fibroblasts

Isatis tinctoria L.; senomorphics;

replicative senescence; senescence-

associated secretory

phenotype (SASP); anti-aging; mTOR

pathway

Deschampsia antarctica, human
fibroblasts,
cellular senescence

bamboo leaf flavonoids;
nanoliposome; biopolymer
conjugation; in vitro release; skin
permeability; anti-senescence
activity

Cellular senescence, SASP, cell cycle

arrest,
HDFs, Silybum marianum flower

Selaginella rossii; matrix
metalloproteinases;
amentoflavone; skin aging; anti-
wrinkle

Ajuga taiwanensis, fbroblasts,
senescence

human
placental
extract

Isatis
tinctoria L

Deschampsia
antarctica
extracts

bamboo leaf
flavonoids

Silybum
marianum
flower

Selaginella
rossii

Ajuga
taiwanensis

[Senescence model]
HDFs / By H202

[Senescence model]
HDFs / By replicative senescence
(young, old)

[Senescence model]
HDFs / By replicative senescence
(young, pre, old), H202

[Senescence model]
Skin tissue of C57BL/6) mice
HaCarT cells / By AAPH

[Senescence model]
HDFs / By replicative senescence
(young, old)

[Senescence model]

CCD-986sk fibroblasts, HaCaT / By

UVB, AAPH

[Senescence model]
HDFs / By replicative senescence
(young, old)

DWNR, OU R WNEOVREWLNE

G R B e

Bl R A P R Rl Ol

. Cumulative population doubling level, SAB-gal activity,

. mRNA expression of p16

. ROS levels

. Gene expression of 'extracellular matrix organization', 'antioxidant'
. Protein expression of anti-NRF2

. SA [B-gal activity

. ROS generation

. Protein expression of p53, p21, pl6

. SASP expression(ILs, MMP-1)

. Protein expression of SIRT1-mTOR-MAPK-NF-kB Sighaling
. Staining of p65

. Cell proliferation and viability

. mRNA expression of PCNA

. SA B-gal activity

. Protein expression of Sirtl, LmnA/C, Trx2

In vitro skin penetration of naked
Prolifration and inhibition of proliferation
SAHF formation, positive cells

Protein expression of p16, p21, K9M-H3

Morphology change

Staining of y-H2AX

mRNA expression of p16, p21, p53

SA-B-gal activity

caspase-3/PARP pathway

senescent cells and cell proliferation

MMP-1, IL-6, Type-1 procollagen expression

MMP-1, 2, 3, 9 expression

type | C-peptide (PIP), mRNA expression of COL1A1, COL1A2

. ROS accumulation
. Protein expression of MAPK

. Cell aging analysis (Cell cycle phase, SA-B-gal activity, ki-67,

morphology)

2.
3.
4.

Protein expression of p53
cell colony formation
Cell proliferation rate, ROS generation
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47

48

49

Zhou et al.,, 2014

He et al., 2024

Hu et al., 2016

Park et al., 2017

Song et al., 2012

Chen et al., 2017

Lee et al., 2023
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Tetrahydroxystilbene glucoside,
dermal layer thickness, collagen
fiber, insulin/IGF-1 signal
pathway, Ca2+

(-)-a-Bisabolol, Cellular
senescence,
D-Galactose, SASP, Skin aging

Laminaria polysaccharide, dermal
thickness,
MAPK, Aging

Intrinsic skin aging, Kaempferia
parviflora Wall ex. Baker, cellular
senescence,
mitochondrial dysfunction

hairless mice; Mangifera indica;
skin aging; ultraviolet B

Anti-skin-aging, EGCG, d-
galactose,
Oxidative stress, EGFR pathway

food; inner beauty; panax; skin
aging;
ultraviolet rays

Tetrahydroxystilbene
glucoside

(-)-a-bisabolo

Laminaria polysaccharide

Kaempferia parviflora
Wall ex. Baker extracts

Mangifera indica L

Epigallocatechin
gallate(EGCG)

ginseng sprouts

[Senescence model]

Male Kunming mice aged 18 months

/ Old aged

[Senescence model]

Human skin fibroblasts / by D-
Galactose.

BALB/c mice

[Senescence model]

female Kunming / By young, old age

[Senescence model]

Human dermal fibroblasts (Hs68) /

By H202
female hairless mice / By middle,
young age

[Photoaging model]
HR-1 hairless mice / By UVB
irradiation

[Senescence model]
male, Kunming mice / by D-
Galactose.

[Photoaging model]
hairless mice / By UVB irradiation

a

5
1
2
3
4
1
2
5
i}
5

W= R WK

. Thickness of dermal layer (inhibit decreasing)

. Collagen fiber content

Elastic fiber content

. Levels of insulin, IGF-1, and the receptors of insulin and IGF-1
. Levels of Ca2+, P, in serum

. Aging phenotype(SA-B-gal, SASP, MMPs, p16, p21)

. TWEL, skin barrier index

. Mean epidermal area, Dermal thickness (inhibit increasing), brown
rea of dermis, 4. SOD inhibition rate, contents of MDA and HYP

. mRNA expression of elastin, collagen I, MMP-2, and MMP-3

. Dermal thickness(inhibit decreasing)

. Collagen, HYP content, type | collagen mRNA levels

. Protein expression of MMP-1, TIMP-1, MAPK pathway
. Antioxidant enzyme expression

. cell growth promotion and SA-f activity.

. mRNA and protein expression of p53, p21, p16, pRb, E2F1, SIRT1
. Protein expression of PI3K/AKT pathway, mTOR and FoxO3a

. mRNA and protein expression of IL-6, IL-8, NF-kb, COX2

. ATP, ROS level, 6. mRNA expression of PGC-1a, ERRar, NRF-1, and

Tfam, 7. mtDNA expression

8
9
1

W N =R Nk WNERER B WN e

. Wrinkle area, number, total length, wrinkle depth (inhibit increasing)
. Skinfold thickness(inhibit decreasing)
0. Collagen content, 11. Gross elasticity

. Features of the dorsal skin,

. Mean length of skin wrinkle

. Epidermal thickness{inhibit increasing)
. Staining of collagen fiber

. Epidermal, dermal thickness(inhibit decreasing)

. Staining of collagenin

. H202, MDA levels

. Activites of SOD, CAT, GSH, GSH-px

. Protein expression of p21, EGFR, JAK-2, STAT-5, Bax, BCI-2

. Epidermal thickness{inhibit increasing), dermal collagen density
. Skin barrier(TEWL, Moisture, Roughness)
. Skin elasticity, content of procollagen type 1 C-peptide(PIP)
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56

Goto et al.,, 2012

Gu et al., 2023

Carpenter et al., 2023

Calvo-Castro et al.,
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Proteoglycans,
glycosaminoglycan (GAG), salmon nasal cartilage
UVB, skin aging, salmon nasal extracts
cartilage

skin aging, photoaging,
ultraviolet B, Schizonepeta
tenuifolia, mitogen-activated  Schizonepeta tenuifolia
protein kinase (MAPK), advanced
glycation end products (AGEs)

glucosinolate, isothiocyanate,

nitrile, UVB, photoprotective, (Limnanthes
chemopreventive, 3D skin alba) glucosinolate
equivalent, MMPs (Min. 5-Max. derivatives
8)

Hdcktsty | iee, NHEK G, Ultrafiltered blackberry

Apoptosis, S
2013 Caspases 9 juice
UV radiation, Apigenin, DNA
Mary Britto et al., 2017 damage, Apoptosis, Cyclobutane Apigenin
pyrimidine dimer
veratric acid, photoprotection T i
Shin et al., 2013 anti-n{f:;mma?tion ‘ (VA, 3,4-
dimethoxybenzoic acid)
Green tea polyphenols, contact
Katiyar et al., 2010 hypersensitivity, Green tea polyphenols

nucleotide excision repair

[Photoaging model]
hairless mice / By UVB irradiation

[Photoaging model]
HR-1 hairless mice / By UVB
irradiation

[Photoaging model]
keratinocytes (HPEKs) and 3D
human skin

/ By UVB irradiation

[Photoaging model]
NHEK cell / By UVB irradiation

[Photoaging model]
HDFa cell / By UVB irradiation

[Photoaging model]
HacCaT Cell cell / By UVB irradiation

[Photoaging model]
Human fibroblasts / By UVB
irradiation

1
2

1
2
3
4
5
1
2
3
4
5
6
7
8

. Erythema values, TWEL

. Hydration levels

. Skin sections of dorsal skin

. Epidermal and dermal thickness(inhibit increasing)
. TNF-alpha, IL-1B, IL-6

. Body weight and liver toxicity serum biomarkers

Wrinkle area, total wrinkle length, wrinkle depth(inhibit increasing)
. Skin, epidermal thickness(inhibit increasing)

. Protein expression of MMP1, MMP3, MMP9, pro-COL1A1, TIMP1

. Protein expression of HAS1,2,3, Filaggrin, collagen-1, HYAL-1,2

. Skin moisture, hyaluronan

. Protein expression of MAPKs and nuclear factor-kapp

, AGEs accumulations, Protein expression of AGE, RAGE

. Staning of human skin equivalent sections
. Epidermal sunburned cell counts, epidermal thickness(inhibit

increasing)

3.

W N R OO WNERE WN R WN R O

Epidermal of CPDs + cells

. Protein expression of p-H2A.X, epidermal PCNA+ cells
. Protein expression of MMP-1, MMP-3
. Apoptosis level(PARP, caspases 3, 6, 8 and 9)
. Protein expression of 8-oxodG, p53, p-p53 (Serl5)
CPD
CPD
. XPC, XPB, XPG and XPF, Bcl-2, Bax, Caspase-3
. Apoptosis
CPD
. p-p53, y-H2AX expression
.subG1, S, G1, G2M

. PARP, capase-3, 8, 9, Bcl-xL
. COX-2, PGE2, IL-6
. Skin recovery

. Ear skin thickness

CPD

. mRNA expression of XPA, XPC, RPA1, DDB1, DDB2
. XPA+/+, XPA—/-
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62

63

Minoretti et al., 2023

Delinasios et al., 2017

Sugimoto et al., 2009

Song et al., 2019

Wang et al., 2017

Padmaja Divya et al.,
2015

Uchino et al., 2020
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protein carbonylation, cyclobutane
pyrimidine dimers, dna, ultraviolet
radiation, actinic keratosis

vitamin E, UVAI, keratinocytes, ultraviolet
radiation

ultraviolet, ascorbic acid-2-O-phosphate,
p53, pyrimidine
dimer, (6-4)photoproducts

Grape skin; UV irradiation, NHEK cells;
cyclobutane pyrimidine dimers;
pyrimidine (6-4) pyrimidine photoproduct

Skin aging Cherry blossom extract
Antioxidant Anti-apoptosis HaCaT cells

Blackberry extract; Ultraviolet radiation;
Inflammation; COX-2; NF-xB

Erlotinib - Dry skin - Stratum corneum -
Cholesterol sulfate - Ceramide - Hydroxy
free fatty acid

Fotoker, Eryfotona AK
NMSC Fluid, Heliocare
360 MD AK 100+,
Actixicam, Kera K1, Kera
K2, Vehicle

Vitamin E

Ascorbic acid (Asc), Asc2-
O-phosphate (Asc2P),
Dehydro-Asc, Asc-2-O-a-
glucoside {(Asc2G).

Grape skin extract

Cherry blossom extract
(Prunus Yedoensis)

Blackberry extract

Erlotinib

[Photoaging model]
? / By UVB irradiation

[Photoaging model]
keratinocytes / By UVAI irradiation

[Photoaging model]
Fibro2Y cell / By UVAI irradiation

[Photoaging model]
NHEK cells/ By UV irradiation

[Photoaging model]
Keratinocyte/ By UVB irradiation

[Photoaging model]
hairless mice/ By UVB irradiation

stratum corneum

w N

S VI NS I

W N e

[y

. CPD
. PC
. GSH
CPD
. CPD, 6-4PP
. p53, MDM2
. CPDs, 6-4 PP
. Bax, Bcl-2, Cytochrome ¢

. polyphenol content

. SOD, GSH-Px, MDA

. CPD, 8-OHdG

. V-FITC, apoptosis

. Bck-2, Bax, cytochrome-c, caspase-3

. Skin thickness

. 8-oxodG, CPD

. Protein expressions of COX-2, TNF-a, IL-6

. Protein expression of ERK1/2, p38, INK, MKK4

. CER, FFA
. CS (cholesterol sulfate)
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=S - Al H|32: PS5AS 10ug/mel s EE E0 Tl 2
= o [ = ugime=| < —YHEN T
Chitosan(1-4, 2-
L . Chitosan, g2, ino-2-deoxy-B-D- — o _ _
2443 @] 49l ChitosanO| tosan, ©F=, | amino2deoxyBD pxoipy )z a74ICH) (REAIZE SHOZ WIS HMIATKIO| X2 L KFOIMEO| MESAS
x| == &, K| lucan)
X|Foloy, Eofa 3l e e e =0t 1/30| M X|Z=0I0H =X k2] 5 RN | & Af
o el RiAE, X|Z=QICHMZE, chitosan 222 s ; e ieie e SRl ER e .
|2 0LM =L AALY EATME 200ug/méo| =E2 CHZ: chitosanO| EEHE| K| Q2 HY X| O A HY QFSH M| == 3. Alkaline phosphatase 24
O L st — ’ —l o _AlS . QFOH Ct [¢] i IslE Qs It MBS A™ A
| %= @8, 1998 NOHOOHE oo ericany - &R H2ro 10 & 404g0 chitosanO| ZEHE HHROIAT QIS MER 4. MBSt T +

A 0] EH
K FQIHME (R FXN 25 SHO 2 L glsh Ao H14+X])

A o] k|20 ZLof Al =
e e e e R e e E e el
SO OjXE g, T |79, K F22] M -§%I1IIE:6§IIT=.01I—I0H 2o KNG E S AT Z-ﬂﬁiT:io#E
= A AJeot 2{0f (X| S@ge ) 5 ZANES

-He 2w X2 OEtEls S oA K 2B K| OF (T A A K 2|2

K ZFQIMZ (XN 2E SH o= L Zoh SAe H14TA])
sszas o geawasmmezwmasmary
SRSty wmase o HsSiedelimeidislossee meney
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H7Hof O|x| = &1}, 1991 -
= ofa|5tg 0| £ At ofe] 200|412

- A5 Hlag: O] ALO| 2 29| chelation & E1t 5 <
ethylene glycol-bis-N,N,N',N'-tetraacetic acid (EGTA) -
ATHFEMHE (6-8MLH (RPX2E FH2 = WATH H1ATX[Q X2
2 1/30) A A|Z=QIcH =E] X =)

ifr

o BItE 7tE
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Hyang-Yu Kim et al., Enhancing
effects of myricetin on the
osteogenic differentiation of
human periodontal ligament

Osteogenesis, Myricetin,
Bone morphogenetic
protein/Smad, Mitogen-

stem cells via BMP-2/Smad and zicr:;\;aet:deﬁ;enm ITTyricet
ERK/JNK/p38 mitogen-activated ™ .
. . . : periodontal ligament
protein, 2018 kinase signaling
stem cells
pathway
Emmanuel Souza et al., :‘;‘;ﬁi;?{éf{:&i?{
Maresin-1 and Resolvin E1 : ! Maresin-1
; Inflammation,

Promote Regenerative ; (MaR1),

: ; Regeneration, :
Properties of Periodontal Pertadonial liestent Resolvin E1
Ligament Stem Cells Under 5 (RvE1)

stem cells (hPDLSCs),

Inflammatory Conditions, 2020
Ritnitany ond £ el Phosphoproteomics

hPDLSC {(4~7 passage)

-Ci=at: 0j2| Ml Elo um) M 2|

-9 M1z O] 2| M El(0.01 pm) K 2|
-9 M2z O] 2| M EH0.1 uMm) X 2|
-9 X3z O] 2 M Bl um) K 2]
-9 M4z O] 2| M EHS um) A 2]

- A9 M5z 0|2 M El(10 um) K 2
- e KMo 02| M El(20 uM) K 2

hPDLSC (K|, A4 & SX|7} Gl MAIHO2 22e Bxt
33(913 2425 )0| A A Of =2 QIZHH3Ch A2l X2 FY
VR SERE DI S VR

: no treat

M1 MaR1 (10 nM) A 2|

|27t RVEL (10 nM) K 2|

H|37: MaR1(10 nM) + RvE1(10 nM) X 2|
X4t 1L-1B THE(10 ng/mL) H 2

X5t IL-1B(10 ng/mL) + MaR1{10 nM} X 2|
M6t IL-1B(10 ng/mL) + RvE1({10 nM) X 2|
K75 TNF-a (10 ng/mL} X 2|

|8t TNF-at(10 ng/mL) + MaR1(10 nM) X 2|

H 9=t TNF-at(10 ng/mL) + RVEL(10 nM) & 2|
H10=: IL-1B(10ng/mL) + TNF-a{10ng/mL) & 2|
H|114: IL-1B(10ng/mL) + TNF-a{10ng/mL) + MaR1(10nM) +
RvE1(10nM) X 2|

1
M= Nz Nz Uz m= nx n= p= nz nz uz 2
p% p8t ot ook pdt mot mek oot ook mek ot KA

. Cell proliferation

. Alkaline phosphatase {ALP) activity

. mineral deposition

Runx2

. Osterix

Fra-1

. FosB

. Osteocalcin

. Osteopontin

10. Collagen type- [

11. GSK-3p

12. BMP( bone morphogenetic protein )
13. MAPK(mitogen-activated protein kinase )
14. Wnt/B-catenin

15. Smad -1/5/9

16. extracellular signal-regulated kinases
(ERK)1/2

17. c-Jun N-terminal protein kinase (JNK)

1. CD11b, CD44, CD45, CD73, CD30, CD105,
human leukocyte antigens (CDHLA-ABC)
2. Oct-4

3. Sox-2

4. CDA45, 11b, CD44, CD73, CDY0, CD105,
HLA, ABC

.M K7, MZE 0|

. Cell Viability

. Apoptosis

. a-SMA

. Tenomodulin

10. Periostin

1.2 dys &

12. Alkaline Phosphatase

W 00~ o n



Key published and unpublished reports, central to the Periodontitis — 4

Low-intensity pulsed
ultrasound, Periodontal

Yunji Wang et al., Low-intensity ligament stem cells

pulsed ultrasound promotes
periodontal ligament stem cell
migration through
TWIST1-mediated SDF-1
expression, 2018

HA|= 2] 521, YA 9|
K| 7= Q1T M| = 2

14571 2| 22 0| Z5tHH 0]
Ma|stabg ol OjX= S,
1997

{PDLSCs), Stromal cell-
derived factor-1 (SDF-1),
C-X-C motif chemokine
receptor 4 (CXCR4),
TWIST1 (twist family
bHLH transcription
factor 1)

LIPUS

BTN ES x
=ohata, A3)sl,
b=

AP 27K (DB B $t 5H(12718M)| A QITHE 2| B0

Z0of1/3) 22 H PDLSCE 22|

1. LIPUS 2| 2t H|:

Cj Z=2: LIPUS O[5 2|

A3 K121 30 mW/ecm2 ZHE O] LIPUS K 2| (302/Y)
A K22 60 mW/cm2 ZHE O] LIPUS K 2| (302/Y)
Al K32 90 mW/em2 ZHE | LIPUS K 2| (302/Y)
2. SDF-1 2 TWIST1 &34

O = O| X 2| PDLSCs

A3 112 AMD3100 (CXCR4 2 | H|) H 2|

Alsl H 27 LIPUS A 2|

AlS] H|32: LIPUS + AMD3100 H & X 2|

3. 8K K& A
Cf = O] A 2| PDLSCs

A8 H 17 AMD3100 (CXCR4 Y F| K|} A 2|

AlS H 22 SDF-1 4 2]

A H3: UPUs M2| - M M4z LIPUS + AMD3100 & X 2|

4. TWISTL 7|5 Al

= O|X 2

A2 H17k: scramble siRNA M 2| - & H|2: TWIST1 812 siRNA X 2|
Al |32 TWIST1 973 siRNA & 2]

Al H|4L: TWISTI 1577 siRNA X 2]

5. MZ 0|5 &H:

O Z=21: O] X 2| PDLSCs

CHZ=t2: LIPUS A 2]

Ao M 12: scramble X |

Al B 22 scramble + LIPUS B2 X 2|

A% K32 TWISTL siRNA X 2|

Al T4t TWIST1 siRNA + LIPUS B8 H 2|

SIHEEM| I, K| 3 QL0 M (354 CH) (M= 425 HF ©F 100g LH2I2] 4

WA 2| of o ZLF5 H1CHTA])

ey

0|-<‘:>;|-

M1 70 2| Z 2 Ef 5= o
H|2: 771 2 M| 22 70%, K| == CICH M| 22 30% 2 E= &
K3z FI7HEM| I 50%, K| 3= QICH M| I s0% = = et 5
Hlaz: FIH2HM| I 30%, X| 5 QICHM| 2 70%2 E- ¢
M| A3 QICH M| Z 2 B ot = o

AL A

= et

mmmmm
%t oot pot et pot

1. TWIST1 {Twist Family bHLH
Transcription Factor 1)

2. SDF-1 (Stromal Cell-Derived
Factor 1)

3. CXCR4 {C-X-C Motif Chemokine
Receptor 4)

4. Z7| M 2k HE K| (CD73,
CD146, STRO-1)

5. £27|MZ 84 EX|X(CcD34)
6. A BHO| Bz}

7. 0|58 M E =, 0|5 H|
{Migration width(Pixel))

NESAE
sorege
. Alkaline phosphatase &4 &

Nalst 2 4
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O._|%D| 2) 32l
FOIThM = e} K| 2
)doo“ﬂiq S5HHQEO|
M|zt AEFH0 01X|=

A5k 1996

K| Z=QICHM 2, X[-2
SR O0FME2, A2| 3}
2E, FAZ MY
U ES

Attaporn Prueksakorn et al.,

The preservative effect of Thai Thai propolis extract,
16propolis extract on the viability periodontal ligament
of human periodental ligament cell,

cells, 2016

Ghasempour, Maryam, et al., In
vitro viability of human
periodontal ligament cells in
green tea extract, 2015

Green tea extract,
periodontal ligament
cell, cell viability

Fahimeh Adeli et al.,
Comparative in vitro study of
the effectiveness of Green tea
extract and common storage
media on periodontal ligament
fibroblast viability, 2016

Green tea extract,
periodental ligament
cell, cell viability

Thai propolis extract

Green tea extract

Green tea extract

K| Z=QICH M (5-7MICH) (WX 2E S22 ZAT M1aT X 2| X2
SY 1/30 M K| ZF=QI0H =% &Y F)

IS R A OIC M S 2 LH=SHE "
— =

S AS 23 K| OITHM|E 70%, K|S A S OFMZ 30%2 Satst 2 g ﬂ";}gf;“;“i‘a‘“e Ze=

- Aol H|3T: K| QICH M2 50%, X|-2 & -FO0LM| 2 50% =2 =28t & - ==T

- A HaT: KT QICH M 30%, k|2 A FOMM Z 70%E =8lot T

- A" HsT: K2 M QO L0 B ¥ ShE 2

Human PDL cell culture 1. M| ZZ == (Trypan blue dye
96 closed-root-apex premolars without caries, root canal treatment and exclusion assay)
periodontal disease, planned for tooth extraction due to orthodontic purposes,2. X| I =4 (AlamarBlue®
were collected from 96 patients (18-24 years old) cytotoxic assay)

control group: no treat 3. M| =Al (BrdU cell
experimental group: propolis extract treat proliferation assay)

Human PDL cell culture

from 54 human teeth with closed apices
. 1. Cell viabilit

negative control group: water treat i

positive control group: Hank's balanced salt solution (HBSS) treat

experimental group: Green tea extract treat

Periodontal ligament cells obtained from freshly extracted healthy impacted
third molars

O a2 UKol D] X| A A|3CHTLA| 0| A THY =) .
(TI_ TEE = ||_ o= | | LS 1| H? |01| -I |- 1. CellVIablllty
control group: no treat

experimental group: green tea extract treat
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Se Eun Kim et al., Efficacy of
horse chestnut leaf extract ALH-

1 L1005 as a matrix
metalloproteinase inhibitor in
ligature-induced periodontitis
in canine model, 2016

chestnut leaf extract,
matrix
metalloproteinase,
periodontal disease

Periodontitis,
Porphyromonas

Yueyue Wang et al., Effectof  gingivalis(P. gingivalis),

Eucommia water extract on Eucommia ulmoides

gingivitis and periodontitisin  Oliv., Alveolar bone

experimental rats, 2022 resorption, Oxidative
stress, Inflammatory
factors

A. A. Kompiang Martini et al.,

Administration of 50% propolis Gingivitis, fibroblasts,
21ethanolic extract increases the propolis ethanolic

number of gingivitis fibroblast extract (EEP)

in H202-induced rats, 2019

Chronic gingivitis,

Eiba G. Eltay et al., Punica [eereukinLE

granatum peel extract as
22adjunct irrigation to nonsurgical
treatment of chronic gingivitis,

2021 peel extract, Oral

irrigator, Phytotherapy

dog, doxycycline, horse

Nonsurgical periodontal
treatment, Pomegranate ., x| « = o
H= T =

ALH-L1005 (horse
chestnut leaf extract)
(ULIR & FEE)

Water extracts of
Eucommia
(FBELIRC =

=E£=2)

propolis ethanolic
extract (EEP,
DTRED|A0ES

FEE)

Punica granatum pee
extract (PGPE, M &

=)

160r2| 9] OF 1.5M| H| =7

of
16012| 2| OF 1.5M| H|Z2 12| LB E &9 PMAS| HE K| 2 7S AtE| M

X mE M=

negative control group(n = 14); 2| <

positive control group(n = 14): doxycycline 10 mg/kg/day
experimental group 1(n = 22): ALH-L1005 100 mg/kg/day (LT)
experimental group 2(n = 20): ALH-L1005 200 mg/kg/day (HT}

X2 Z Al (44 male SD rats (90 g-110 g) 2| H|2CH 7 X])
X2g 24

- control group: the control group treated with normal saline for 14 days (142

s de|yEs2 Mo =)

- experimental group: the treatment group subjected to topical smear and

intragastric administration of 800 mg/kg Eucommia water extracts once a day

for 14 days (142 52 o}F o H 800mg/kgl| S5+ FTE=S T2

EASH 2| L £ o)

XFg L4

x| 2 Z | (24 SD ratsQ| H2C§ P X)

X FH S5 AE P gingivalis HHE||2|OF &

- control group: 282! = QF M 2| Al 4 K|
=

- experimental group: = 2 &= 211k 800mg/kgl| &5

SHE0f ot 4 2| W £

32 male white rats (180-220 g, good general health status > 35% H202 S &)

- control group (160}2|): 3x582 S A0 2 M HE{A|E AIE5}0] 50%

EEPE T I

- experimental group (160t2|): =5l O & SO 7}E 3582

18~60M|2| BHd |2 F 2HAt 317

ILoM

The control group: received distilled water (placebo) irrigation following the

same protocol for group A

The experimental group: received 5% PGPE irrigation via Waterpik irrigator

(Waterpik® model WP-360, Inc USA) following NST

(]2~ 20712] X|Of, X| i 314 SOF b X[ 2Lt H|E}E &
e, P4 50| ofH AL B L YOFE AHETHR

1. MMP-2 (in vitro)

2. MMP-9 (in vitro)

3. MMP-13 (in vitro)

4. X|Eff X|Z=(PI) (in vivo)

5 X| 2 X|£=(Gl) (in vivo)

6. X|Z= = 21 0|(PPD) (in vivo)
7. A HH B A F(CAL) {in
vivo)

8. Et&l A| =& (BOP) (in vivo)

1. superoxide dismutase
superoxide dismutase (SOD)
(K2¢, X5

2. catalase (CAT) (X| 29, K| =
3.XEE 5 (XFF)

4. 2Fot ®|2 X|F= =% 9| Bzt
(K==

5. Interleukin 1 B(IL-1B)

6. Interferon-gamma(IFN-y)
serum

1L H7OtMZL| =
2. 257 A MEQZ2
S M=+

1. X|Ef K| (PI)

2. X2 X|==(Gl)

3. periodontal probe (PPD)
4, GCF IL-1p



Nyoman Wirata et al., Decrease
in the number of Streptococcus
mutans and Staphylococcus
aureus bacterial colonies after
administration of sentul fruit
peel extract gel (Sandoricum
koetjape) in gingivitis model of
white Wistar rats, 2023

M Gonzdlez Begné et al.,
Clinical effect of a Mexican

Sanguinaria extract (Polygonum plaque, Prevention, Oral (Polygonum aviculare

aviculare L.} on gingivitis, 2001

Robert A. DiSilvestro et al.,
Pomegranate extract mouth

25rinsing effects on saliva
measures relevant to gingivitis
risk, 2009
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gel, extract, sentul peel
(Sandoricum koetjape),
bacteria, Streptococcos
mutans, Staphylococcus
aureus

Sanguinaria, Mouth-
rinse, Gingivitis, Dental

hygiene, Flavonoids

pomegranate,
flavonoids, gingivitis,
salivary, bacterial,
antioxidant

sentul fruit peel
extract gel
(Sandoricum
koetjape}

natural Mexican
Sanguinaria extract

L)

Pomegranate Extract
= ==8)

healthy male Wistar white rat2| X| & (7128t =71 wistar | F| 30012(, 180-

200 g (adult male rat weight), aged 2-3 months)

- negative control group: no treat (K-}

- positive control group: MIE Dt A ==E0| Lt M S E05}X| &
SMEC AT U s BErA HE|20te) =0t =0 (k)
- experimental group 1: 0.6% M & 1}& Xl L} - HE E
- experimental group 2: 1.2% ME 112 A& L BE EY
- experimental group 3: 1.8% ME 112 A& LI S EY
- experimental group 4: 2.4% ME 0t A& Lt BE EY

1. X| 24 1M (Gingival

11 Crevicular Fluid, GCF) Lo
E1ot= Djd= 212
2~(CFU/mL)

- KIEf K| == (P1)
- K2 X[ ==(G1)

=

S =0t

s wN

XSS 9m QU BAIR LA} 608 (18-25H) ey
= = =]
Yz 2o 8l 48 veducton Over Time (72, 112
S 2 : = =
*E'i:i M1z Sangu!nar!agl E';:—'EI $§§ 7185 22 A AP 14905 X|Ef B K|S Zha
MY K|22: Sanguinarial| E7| ==& 7|8 12 M HH AR x5
Al 32 inaria®| Q2 ==2 7|6t 12 M EH ALE - =
S M3 Sanguinaria®| ¥,3% F=EE 7|8 74 MEH ALE 6. 5L O| X} K| OF 2= (Al#d A|Z} A|
E| A 24711 9] At X[ Ot E
ER/% 71
(19-254)) Ao HIZ D HE Fd(169), H Q4 0 -d(169)
CIER(HS, 0l8): 9|OHS 44 DT YA)O2 24 A7)
HYT(E8 olgr 4 F FEES APV
1 Eb L) & CH T S
T2 22X 7 AL AO|st X| 2 (x| 3 S| A} =2l 2. aspartate aminotransferase
=ctE L O|ELICHE |1 =0| 2 Fe E3HE E7IH2 = GFotX| (asT)2| EfeY L &d
el X=1 3. At 2off 249l alpha-
=AU S s 20| 22|11 =0| BO| 2l MES @5 20 22] 0] glucosidase {AG)2| EFH Lfj 2
HHSHA = AS 4, TS 38 A 9l ceruloplasmin
EtY ZH|S Holiot= A= (0: Ho|AEH RN, 2 2H, EF0l=H, 2d (M HETZE
EFNHUYAYE, IS EHAE, ST S 2AM, EE SREME 5. EINQ AR 2012 HA
S8OA B8 SEo| A e (- = ik M)
& W HX S MESHA| =
2o 2EME ALETHHO| BlS
TR G5 Ee Mo AEYAE REE = A= HE(C: ExY, &,
TLXHd OB H E1 oo



26nanovitamin C and nanovitamin
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Gonzalez-Serrano, J. et al.,
Short-term efficacy of a gel
containing propolis extract,

Peri-implant mucositis

(PM), Propolis extract, gel containing
Nanovitamin C and propolis extract,
Nanovitamin E, Bleeding nanovitamin C and
on probing (BOP), nanovitamin E
Tannerella forsythia

E on peri-implant mucositis: A
double-blind, randomized,
clinical trial, 2021

aged garlic extract, dog,
oral health, oral hygiene,
dental homecare,
gingival index, halitosis,
salivary cathelicidin

Kaori Takahashi et al.,
Therapeutic effect of aged
garlic extract on gingivitis in
dogs, 2023

aged garlic extract
(AGE)

n=46

-PM(EfE Al S2(BOP)TF WAMHH & £40] Bl= JEOM S 522

LICThE oL} O| &0 Y SRIEE 7IF

| 4%}

fi

EE ME|(e, B OF, YN g, SO0 X T,
B AEAZUI0|E AR B, YA 2, 58 98 517t Yk ZokE

- OlA| cC =
B ===
-2 d=0 Le=r)7

_,_
8
rr
riot
Pl
=
f.2)

= 10042|(~Z 40}2|, 71 60t2], LIO| 2~9K, M| S 9.8~11.8kg,

(474 2012, Y7 3012]): 85 SOF O L Bt H 42.9mg/kg 2| 2A4S
2| X ALE 250eE IOl =2

(L}O] 4.6+1.2A|, M| = 10.76+0.41kg, B 7 QU= |2
0.57+0.10)
AT (A 202], YA 3012]): 8F SO O L ot H AZX AGEFE S
18mg/kgS B2 AZE ALZ 25085 HOl R0
(LtO] 3.8+0.8A, H|= 10.76+0.35kg, B QU= X|$=

0.53+0.13)
=2 Aasd S
HO|E == ZE N7 MRS 2D YRA=X| =2

[Human]

1. X|Eff X|Z= (PI)

2. B8 Al £€ (BOP)

3. Modified Bleeding Index (mBI)
4. X|F=¢ 40| (PD)

5. Mucosal Redness {MR)

6. Keratinized Tissue Width (KT)

[ex vivo]
LE=7|E M+
2 BHOMEG HA 4

(Aggregatibacter
actinomycetemcomitans,
Porphyromonas gingivalis,
Prevotella intermedia, Tannerella
forsythia, Parvimonas micra,
Fusobacterium nucleatum,
Campylobacter rectus, Eikenella
corrodens, Capnocytophaga sp.,
Actinomyces odontolyticus)

1. X| 2 X| <= (Gingival Index, GI)
2. 4=
3.837| 32 d wEgaed=

protein, CRP)

6. = O 20| E A (Serum
Amyloid A, SAA)
1AFHAA 2~ =

8. Kl M gp

9. 7t 2| A| Bl B HEO|E
{Cathelicidin Antimicrobial
Peptide, CAMP)
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Firdaus Robiatul et al., Gingivitis; Human and
Inhibitory Effect of Lemongrass Health; Lemongrass;
Extract (Cymbopogon Citratus) Minimum Inhibitory
in Supragingival Plaque Concentration (MIC);
Bacterial Growth for Gingivitis Supragingival Plague
Patient A Research Study, 2022 Bacteria

Clinical and microbiologic
effects of commercially
available gel and powder AR
Pradeep et al., containing
Acacia arabica on gingivitis,
2012

Acacia arabica,
Gingivitis, Anti-plaque
agent, Chlorhexidine,
Plaque index

| B Nl
Z=E =(Cymbopogoen
Citratus)

O}7}A| O}
Of2}H| Z}HAcacia
arabica)

|29 gHatel X2 A Sat0 dre 2 of

Al O (AT 1) K| 29 SRt K| 2 AR St 2ealof
S{EfolD} 9lg

A R 17 (A BT 2) 100% B 208t~ £EE 10ml+ A 24E St
3E]| 2] Of 1O 1m

Mo x2: (AT 3) 50% | 2EHA FEE + A QMR Bt

SHE]| 2| OF B4 EFOH 1ml +BHIB B X| Sml

2o H3a: (ARl 4) 25% 2| 202t~ FE= + X[ 28 B2

HE|| 2| OF & Ef M 1ml +BHIB B X| 5ml 1. BHE| 2| O} MZEH (B & &, 0D)
AP Haz: (ARt s)125% 2 OEtA FEE + X248 2213 2. 01 = =tH|2|0Fe| H| =
H+E1| 2|Of SIEFH 1ml +BHIB B X| 5ml (BEZHES, %A)

AlS Hs: (A B2 6)6.25% Y 2B A == + X242 ZE10

HFEﬂ 2| Of S EfOH 1ml +BHIB B A| 5ml

Al Kot (A &2 7)3.125% 2| 22
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José Gonzalez-Serrano et al.,
Efficacy and safety of a
bioadhesive gel containing

1propolis extract, 2022
nanovitamin C and nanovitamin
E on desquamative gingivitis: a
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clinical trial, 2022
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Desguamative gingivitis,
Oral lichen planus,
Mucous membrane
pemphigeid, Propolis,
Antioxidants

gel-containing
propolis extract,
nanovitamin C, and
nanovitamin E
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1. APl (Approximal Plaque Index)
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3. Chemokine (C-C motif) Ligand
28 (CCL28)

[—’F—%Pi*. ot HPDIQUH"-I]

1L 258 7t 22X (8T,
2%-"171%'!, telE, T U=E
B}, X|OF A, £23F)



