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8 ok E A3 "YE(Rosa multifiora, R, multiflora)S 23 7§14 & AR Aekstr] Qs Aoz
Qe T S FE (R multiflora extract, RME)S 0|43 230 G & + Ao L4 3424050
YA W AES A A Y ket A5 WEkE stgon, QA4S B 1 AN selstd
Aut o RMEE X9 Bhed A4S dAstdon, £H4e By 4RS F9 DPPH 2 2758
Y P& oIttt E3F 113—hydroxysteroid dehydrogenase type 1 (113—HSD1)9] A3} matrix
metalloproteinase—1 (MMP—1) 448 oAt T 5] 224 $H4S 27HA AT HEH 02 RMEE A4bol A
2y apetu el ®go] WA, Zlo], 4 Ky dx=E {Fou|stA g on, uA] A FaA S-S 2lst
it ol RMEZ} 429 Eﬂrﬁ Ay, 73] *‘W 2 ECM #E QIAES 2AFO TN BFS At AR

289 4 e AN

Abstract: The aim of this study was to propose Rosa multiflora (R. multiflora) as a cosmetic material for refining pores,
and the ethanolic extract of R. multiflora (RME) was used to identify changes in various factors related to sebum regulation,
astringency, and extracellular matrix, which are known to affect pores, and the effects were confirmed through clinical
trials. The effects of these changes were confirmed through clinical trials. As a result, RME suppresses the excessive
production of sebum, and it possesses DPPH radical scavenging ability through an astringent tannin component. Futhermore,
RME inhibited 11[3-hydroxysteroid dehydrogenase type 1 (113-HSD1) activity and matrix metalloproteinase-1 (MMP-1)
production, and it increased hyaluronic acid synthesis. In clinical trials, it was confirmed that RME significantly reduced
the area, depth, number, volume, and density of pores-key parameters for assessing pores-and it also reduced sebum levels.
This suggests that RME has an astringent effect and could be used as a cosmetic ingredient to improve the appearance
of pores by controlling sebum production and influencing ECM-related factors.
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ajo] A= HF(pore) HQl R hair shaft)o] =}
BRtes FYoE, FA7E BHjEs 2] dateluil].
e BES uR oA FERA Hojxj= B
oz Huld ToA FAA FAA gk nlE 5 3L
o Ego] oA i o] frggor ujRZo]
v 2 Bk o], HiE|=|oht miA] wxle] e Bl
S2Ao] ol wF Erlgz olojd $= Qlui2].

Lol ek ekt Aot gls g, B 2ol 9l
i A7 Beks] HERR] ajted, e jlew
TR0 MRt 8|9} edlof] whE w o A A&
Q1 AR e, TEt F7] W AHsHA] St w)ie]
7F Bargjo] QIUi1]. o] £jofl= HLAFAIRES] 429} AL
7129] extracellular matrix (ECM) 53jo] 02 w3 2]
B3], A, ool ueh w717k 9ebd 4 ik
QI750] QIEHASL ol % o] ek Hulel v el
ot mg o) ARl URloR 1Ho] B 4%
& Sfst BRI o) el WaoR ol By
) TRl e TR el BES §5) viEEn
2 Teeh xS Bedon RS AL 4 9
o, vxjo] G2 HF 7|9 w& RIS Elvks
AiEo] irhe]. ERF v Y s oo tiiAldl
SHOE, iy FHO ECMO| ABRAERAL UV, AR
ZRUIL ZE WAl fa-Eol| sl &A% Hy
o] o] Ky o= oJojRILy7].

Matrix metalloproteinase-1 (MMP-1)-2 ECM-& AJ5l=
0 ol F shudl Bl T Zebils Eelfsks aa=
A, Ao 2R E 2] MMP-1 28] S7h= i e
HaAA 52 FARIE o= UV, ROS9} 22 A1=9
OfgiA B ohe} kesjol met SRS HRITHS]. 3|UF
Bk S5 W tREHA o= HE dol ¥
= oJFH #2 TES HASHes gtk YRRt
A ECMO] 7 84 F sz, ECM ¢ TS
of ABAEOR BCM B49] 7|2 Agsio] 4] $4)
o] Auf, wek W AlE A} e ECM 23 X0l
71o3HeH9]. AEHA TEEQ] STE| cortisol) Aot
Alzel ==l AdS dAlske Aoz defAglen,
Ol= FE]X(cortisone)& B AJEHY] FEER SAAT =
11(3-hydroxysteroid dehydrogenase type 1 (113-HSD1) & 4]
Sfsl el 4 QIEHI0] kb ol5e) 2Ae mE T
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= TSks EOM 25 JARe R By a5 B
Aol ol 4= 3k Zlolek

B e R R L S U R
Al wF e o5 gl wig 37] gaE ke 13y
dl, =ago == HIER A F=AQL FEieolE B
2} =4k glycolic acid)©], 737802 =2 7lo] A=
aL, ol 25uE B3 A=t AEr|E Sl

Ad|(Rosa nudtiflora Thunb., R. nudtiflora)= 7302} 0]
ol ok Ul B BEOEN £ W T 54
of E-3zghch L2 quercitrin, multinoside A, multiflorin
A, astragalin, gallic acid 2] = B 23S FHFskL
Sjow, ofi= spis) v e B84 28 UVBREl)
MR A4 HE BSS Uehl 2 QIeI215] S 4
7R Bl FE2ER multiflora extract, RME)Q] Ty =
ol vl ZTAS] in vino A7 5 QWA K] ke

B Qe W FEERME)Y) BE 53 9 71 )
52 ShRlsp] et Ao, B Aol FHE % 2 9
+ IERE 9A] A, MMP-1 24, SIS AR A, 116
HSD1 2, itel 9 = B4 in viro o014 4l
stom, s Bl Eavid Bt g ASALe

I}
=

e 12

RS FHHUE) AZAD&H (Korea)o A -
st Aol ARGkt AxE Aol 70% offeE

53 78 %=7)(TN100, Jiangsu Shajiabang Chemical
Equipment Co., Ltd., China)S ARSI 553t the 52
ZAZ7|(TE-10D, Tefic Biotech Co., Ltd, China)S A}85}0]
Haslslel a5Elel] ARgskeIch

22, OIXIMZE L mfX| e H= =F

QA =i 2]A] Al2E(Human sebocyte, Celprogen, USA)
£ sebocyte complete media with serum (Celprogen, USA)<]|
K137 C, 5% CO, 27102 Hfjefslo] AMgsIict 72| A
AL 100 4M T EAKpalmitic acid, Sigma-Aldrich, USA)
o= fEsiglon, AyE 5221 RMEE 10, 50 ug/mL
= SAste] 48 h 52t A2|si3ith 4% ZEdd|s]o]
2 A== a4 F, 10 ugml U4 #=(Nile Red,
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Sigma-Aldrich, USA)E 1 : 10002 3|45}0] A= 2|2
< 15 min 7+ 9A519C} Hoechst 33342 (Thermo Fisher
Scientific, USA)= 31 Mgt ¥, #3au]4(EVOS” FL,
Thermo Fisher Scientific, USA)S.2 A 4] 22 &4 A
=5 5 7ho 2 ERI5|4] o Image J software (National
Institutes of Health, USA)Z o|u]x]|& EA4I519ich

B WS ARSI, o= Hageman and Butler (1978)
e 7IRkes AXJEIGICH16]. RME 1 mLat buffer
solution (554> 1 L 7|, NaCl 9.8 g, acetic acid 11.5 mL
7} 3Z3FE pH 4.9 8Mo] 1 mgmLE 21 bovine serum
albumin (fraction V, Applichem, Germany) 2 mL< E3tst
%, 4 C oA 24 h BESAIZICE 1,500 rpm, 12 min @2 ¢4
wefelo] AFse AASIL 1% sodium dodecyl sulphate
(SDS, Duchefa Biochemie, Netherlands), 5% v/v triethanolamine
(TEA, Sigma-aldrich, USA) 5 mLo]| =91t} 0.01 M FeCls
(Sigma-aldrich, USA)(0.01 N hydrochloric acido]] 521y 2
7hto] &Rt H Zd=ollA 10 minZk BESA[Z|AL ghd-
BSA RS vjo]2REao]E 2]ciEpoch, Bio-Tek Inc,
USA)E o&sted, 510 nmojlA] F3=2 Z7gssict gd
9] 9FS tannic acid (TA, Sigma-aldrich, USA) standard curve
£ olgsio] AEsleirk

2.4, DPPH 2Tzt A7fs &3

P EE 574517] 918 RMEQ} FHdtiztl ofast
Z X X(ascorbic acid, Sigma-Aldrich, USA)-S- 100% HER0)
0] 200 uM 22-diphenyl-1-picrylhydrazyl (DPPH, Sigma-
Aldrich, USA)9} o= SRk F, A9 ehdoflA 30
min -3+ FESAIFTE ¥R & Holli= DPPHE] k& 517
mmolA| FFER SFSIGon, g2 T mgkE
2 Ahgelelrt, ARe) Bk ool vlsio] 4t
Mo 7yl FYE ghe A= Btsle] Lehholc

Radical Scavenging Activity(%) =
(1 — Absorbance of test material /
Absorbance of control) x 100

2.5. 11B—Hydroxysteroid Dehydrogenase Type 1
(11B—HSD) &AM =X
113-HSD1 =4 §%5-& Gaussia Luciferase Assay (Thermo

{

Fisher Scientific, USA)E o83t 2N E B/SIE S5}
o ZAIECE 113-HSD1 2 W E| 3}o]| gaussian luciferase
£ et AEF9MIET(HaCaT, CLS, Germany)E 24
well plateo]] HE35}0] 24 h vl|9F 3, 1% fetal bovine serum
(FBS, WELGENE, Korea) ¥ RME”} 33FE Dulbeccos's
Modified Eagle's Medium (DMEM, WELGENE, Korea) ]
2 wAste] 1 h AASTE o] & Aol 1 M
cortisone (Sigma-aldrich, USA)S- Z7}51ed 16 h <37 C,
5% CO, 2402 Hjjofsleitt 113-HSD1 T2 HE]Q] B4
3= 2RRIsH| fIste] 452 96 well black platee]] 71
3 coelenterazine2- gaussia flash assay buffer (Thermo Fisher
Scientific, USA)E 3]45}e] 113-HSD1 =4 E|Q] 43}
=229 Infinite® 200 PRO luminometer (TECAN, Switzerland)
2 =Aslelck 1IBHSDI A9l BVT2733 (Sigma-
aldrich, USA)7} Fdtizw-0= ARSE|ITH17).

2.6, MSOIMIZ L MMP—1 MM M= =X

Q1A e 9ol E(Human dermal fibroblast, ATCC,
USA)E 10% FBS7} 323kl DMEMe||A] 37 C, 5% CO, &
Ao vjeralo] ALtk MMP-1 HHE-E: 10 nghml, %
OFALRIR} Yaltumor necrosis factor-a, TNF-a, Sigma-
Aldrich, USA)Z 9519100, RMES 10, 50 ugml S
2 3Mste] 72 h o AEsigitk AE] 72 h Fel,
Human MMP-1 Quantikine ELISA Kit (R&D system, USA)
£ ol83sto] AlzAfollA ARt ZREZ| wet ek
W MMP-1 A d=ks S5t

T

3

27, SIUREL Y

ARt 2P GHET= 10% FBS7} 23 DMEMOfA
37 C, 5% 0, 271o= ujksto] ARESIGILE B|UF=
Ab GO OFATIRFEORZ 1 uM retinoic acid (Sigma-
Aldrich, USA)S AMg3}190H], RMES 50, 100 pg/ml &
T2 345k 24 h F7t APfskitk 24 h H, A W
o] 5] 2AF 9FS Hyluronan DuoSet ELISA kit (R&D
Systems, USA)= &743}5ch
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N
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2.8 OREE H OiX| 7HMofl chgt AMHSAIR

[
7Fsl7] 918l 549, ofF WA, f1oF dix o A E
YSICHIRB ] H5: DMHIRB-2023-1025-02). 94 A3
< S8l 3P AR Aol Wt 2 A A mE w37t
ZHE A FolE dlon, dupom 26 o) wdxt

S~
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(720 ~ 5942} A2l o, st 1= gk 487A7} B o
Foll Folelaich 5 BHE AHE ool Hol A%
SR, PR ol ER JHBIITE QM4 B 6
F21 o4k Al 7Rsgol Qb= o, AlE Rejo] T
W o] Qs A |2 Thals, e TR A
= YAl 9k= Aks & AtellA Alef=|ich RME 2%=
ek OI(ATR Alet oSkl o2 oAl (placebo)
ol AA o 2 2)) Shiol ExslIr(Table 1).
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281, OF BZ(HA, /0|, &~ 20|, HE) 7iM "It

5 132 Antera 3D CS (Miravex Limited, Ireland)S
olgato] AE LG A, A HF, AMg 2 F Fol B R
9= Bsla, 2IH o|u]AZ pores WK RA813]
o g mF FkE 9Jeh WHb ol pores aren,
maximum depth, count, total pores volume, densityS- ©]-25}
w, 7H gl mR mgo] W, Zlo| 4 Hu, UEg
ojulgict, 9= 242 ', mm, A, mn?, em®o|ck A%
AR Ay}l vjwste] AR RS 2 F AR & _4;‘1* Y

17T

%3,

Hig 8 24 Qo] FAROR Rl Aaskng o) o
3w AN B} S elelat,

2.8.2, O mX| 7HM HI}

7)5 32 Sebumeter” SM 815 (Courage and Khazaka,
Germany)E o|-83to] Al ARE- H, AME- A%, AME-2 5
ol 3 BHIE At EA48IAHE 4 42 1A
Bl ehls gx]3Re o] 43, o= uglenr’o|th
Az AR At Blasto] ARE A9 2 = ARG $ 54
Fo] SAFCE FoJeiA Aasisle o i m#] 7h4A
of A7} 2= omfeltk

AT =2

Table 1. Components of Essence

BL
ﬁ
ﬁo
Z
)
A‘lol
rlo
2

29. A=A

[y |

TE jnvitro AEL 24 3 3] oA} HEE Ao,
AR HE HolEl= Bt £ EFEAKSD)E UERH T

T 5] Aol student’s rtest2 HEEAOH, 0.05
nlgke] pZhe EAZ o R o3t 427 Tty nE
A} glo|Els Hkgimean) T} EEHXKSD)E FAEHE.C
o, BA| 242 SPSS Statistics 28 Standard I 1ZH(IBM,
USA)S: o]gsle] 7H=3toich A4l 1A Shapiro-Wilks
testS 0] 85}, vqﬂgpﬂ 0.05014r ‘Iﬂ ARG BHy=

wssh g2 wsidch A 2 F AT S
£ WS A9 e Wl Paired Hest, BT B

25 WSS o= 9= vEE HHl Wilcoxon
Signed-Rank test= Al AME- A TlolE|e} theat AR
A dlold Aelo] FEA HAES sisltk 84 AdE
E3) qol3kE p7t 005014 w At ARE- A dlolE

of ez Abg- A Flolele] FAHS HESH HOE
ST B BES uEsie St B el

Repeated measured ANOVAR. &2 A5l on, A
3 Bonferroni correction @2 AFE AASl|, AlE AE
/Plaoebo TEZE v AT ARE /AR A/ARE- 2 5
T AP Bl HAES AASIITE

3, Zin} 9l J=t

= =
31, B FE=2| OIX| ¥Y Ml &5

W=t ujA] Zuje} o) 571 9l —’Fﬁ Fe] A
7} Rt Ankee] Wk Ky Ao whE et o
&, AR BAE ERIFE 3 Atelxde TRl BF
o A7 7MY w2 S Hilen, ols By 2

Ingredients Company (Nation) Contents (%)
Water - 88.55
Glycerin 10 OLEOCHEMICAL (Malaysia) 5.00
Pentylene glycol MINASOLVE (France) 3.50
(Glycerin, Water, Polyglycesr;(l)}{lsgnll:l)lrate, Rosa mitiflora extract) BIOSPECTRUM (Korea) 200
Xanthan gum Ziko (Korea) 0.45
Bio Cera LO III
(Pentylene glycol, Polyglyceryl-10 laurate, Decyl glucoside, BIOSPECTRUM (Korea) 0.30
Polyglyceryl-10 stearate, Ceramide NP (= Ceramide 3))
Caprylyl clycol MINASOLVE (France) 0.20

ekl el ), 41508 Al 3 5, 2024
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of u|A] £R[FF St WA o] rke A= AXISH
SEH1]. BERE oA TA] Fajefo)] mgo] e} frofet
WAL ik B ieh2). Ee vhegh W e
7L;<1_,] 7(4/&1—;(40] %Lai'l-g M;q]sl-iyq HIs u U:] o]
= Cutibacterivm acnes (C. acnes)2] Aol F2fgt TS
ZAA @ WS odith ASHR A% whge
BES ek Ikl wEgho g g st %k
S ulA 4= QJrH18,19]. whebA ThEdt wz] Hu)o] 7has
& 7Wdske Al o] T8sMA| oAXI.
RME?J A A AleS HAME W) FAdE AEe
el FE gajstel Zaklon], 1 ATE Fwe 1A

(A)

PA + EGCG 30- uM

PA 100" M

—~
o
—

(C)

120

]
S

100 |

IS}
IS}
[]

80

@
S
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%

Cell viability

(% of control)
3

a0 f

(% of Palmitic acid)
S

Fluorescence Intensity/Cells

20

n
S

o

- 3 10 50 - 30 10 50
EGCG wM RME 4g/mL EGCG wM  RME 42/mL

Palmitic acid (PA) 100 uM Palmitic acid (PA) 100 wM

Figure 1. Reduction of sebum production by RME in sebocytes.
Sebocytes were incubated with RME under 100 #M palmitic
acid for 48 h. (A) Sebum production level was detected by nile
red staining. From the top left, NT (control), palmitic acid (PA)
treatment group, PA and EGCG treatment group, and from the
bottom left, RME 10 and 50 wug/mL treatment groups. (B)
Fluorescence intensity was analyzed using Image J program. (C)
Cell viability was confirmed by MTT at the concentration used
in the experiment. Scale bar is 100 gm. All results are shown
as the mean = SD of triplicate data. » < 0.01 compared to
control group (NT), ‘p < 0.01, “p < 0.001 compared to palmitic
acid treated group. NT: no treatment; PA: palmitic acid.

of 1Bel] Lhebgick 2] 4K o] Bkl Algdel obd
ol ol A EAe] gleg SRklsigion ol
Figwe 1Col LFERHSITE 514 A4 9= Bazt Buje
Ao] AMgHGIch WulEAt0 2 =gl w2 AVSS RME
A2l A, gamglon], TAoRE ulEse v|Eo
& RME 10 ug/mLojA] 14.80 + 9.57% S0 ug/mLolA] 38.49
£ 45%0) M2 A4 PSS Bk FHTEROR A
85} epigallocatechin-3-gallate (EGCG)= 30 uMOYA] 57.70 +
067%0] TA] 44 oAsS ek B WA A4 oA
2 9faf 2 e deeolmis 1% A4 olAle} 3
71 o} 2] AES BABIsle] T gt ol 3
w8} BEORE AGET QAT Bl A% Thele
S} 3P Tbst @ wAetael WEp Uolut 55
s5kgol ehs Sargo] gke 4= Slch0. of 7
& Sl RMEL: BTS2 3 Aol it 5
o WA WAL oA B 4 i BARA s

&2 Ji

32, WaE 3520 4 B4
RS SR s 8 Eelisna

u:] EH;{-_X4_.§ aﬂ;‘g
ﬂuﬁ o%a%x% °1r4{21 s

2lelo] 7]tk 2
o sel SRS HAOR =437 919

= ekseln Agsio] Haiide] 442 oMlsk, 2
ePALbAlel] 28-S oAsle] Alekasiat Sebalo] Qb
& FIMIZICH23 4], RMEZ S-2H8 e A UieA] 8K1s)
7] ©J4]| Hageman and Butler (1978) 210 & RME 1] ZA4)
1= tannic acid (TA) FE= 3013+ A}, TA FFTA}
SIS ), RVE | me o OF 68 ] TAS s
9182 SHIBEK Table 2). O RVEV] S5ef 12
Bh SAETHS %8 TAS FSKL 98-S UrRATHs)

wb W $EE0l TAZ HHSE SYARN 23
5% SVFE ARE 8T 5 9 ofe) AR

Table 2. Total Tannin Content of Rosa mudtiflora extract

Total tannin content
(ug tannic acid / mg extract)

RME 68.2043 + 0.0048

J. Soc. Cosmet. Sci. Korea, Vol. 50, No. 3, 2024
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3.3. Z2E F==2| ECM &3t
3.3.1. ZE F==9Q| 2AC|F AVs Bt

WA Q] tiARE Rt Apejidoly oF, ti7] e HEEof
95| HRYS= reactive oxygen species (ROS)= AFSIAEH|
25 w7k =M ECM -2 Aol 3 AT,
LA AdE S AR T, RES ARBRAIA S
zHoz, ssHeR wRo| Azt £4S fuiTh 5
3| ARBIAE# AL metalloproteinases (MMPs)E G- 5}0]
Felzl 2elE 2ASA TORB A5 So) Fezl 4
g ool A S 2oz 4 Jrkzel

RME®] DPPH 2jt}Z 275 SRIgH A3} Figure 2A
o} 2k PYUREOE AMSE o= vk} uliLels
o w), THHOZ RME 10 pgmLollA] 10.58 + 0.67%, 50

A

B~
P

o . 393 - ut

A - 58 - WEE - gen

£ dtollA] AxRE BHlE ofeks & 50 ug/mlo] 2t
Zr 271591 14.88 + 2.05%0f HliAE =8 275S
IS & 4= QIth27). o= RMEZ} ABIAIRA 9] ARE-
Fs7do] &= AlARRICH

o

NN

3.3.2, HE F==2| 11p—HSD1 &y o

11[3-Hydroxysteroid dehydrogenase type 1 (11[3-HSD1)=
Al W) vjEHd FE]&(cortisone)S EHAJQ1 FE]<(cortisol)
2 Zojsls Belate Zuo] 4fotEe} ) 2
o A LHAFTH28]. FEEQ] Slo|ERI=EES
sl type [} [} Zepal awelo]=so} nRNA 4
AS AL o] S AR deA
UTH29]. ©]2} A 11B-HSDI A= 1] ZPA|Ee}

=

pefmLoflA] 51.35 £ 1.71%9] eh]zd 2758 Btk ol
oAz EHA} Hrl= ko glr)zt AALS A|WAuE o

A5 AgoPE] ZA1E feola Bkl Rl 2
5 Zerile 2714 4 lcks Apt glon, ol 5

(A) (8)
100 & 120
z
g 80 | E 100
2 8 80 |
é “ g 60
g
8 40 | g
= 40 r
- ®
s 20 Z 5 L
=
0 e o
- 10 10 50 - 200 10 50
L-Ascorbic acid  RME 4g/mL BVT.2733 wM  RME 4&/mL
Cortisone 1 uM
(€) (D)
120 200
—_ # #
s ~ 180
= 100 =
= 160 |
8 2} 4
S w0 * . g 140
° o 120
2 g S 100
— * =
3 80
40 %’, 60
20 40
20
0 0
- 10 10 50 - ! 10 %

EGCG wM  RME 48/mL Retinoic acid wM  RME 4g/mL

TNF-a 10 ng/mL

Figure 2. Changes in extracellular matrix-related factors by RME. (A) DPPH was reacted with RME or 10 ug/mL ascorbic acid and
the radical scavenging capacity was detected by measuring absorbance at 517 nm. (B) HaCaT were pre-treated with RME for 1 h and
then incubated with 1 M cortisone for 16 h. The level of 11B-HSD1 promoter activation was determined by luminometer. (C)
Fibroblast were incubated with RME under 10 ng/mL. TNF-a for 72 h. MMP-1 level was detected by ELISA. (D) HaCaT were
incubated with RME for 24 h and hyaluronic acid level in collected conditioned media was measured by ELISA. All results are shown

as the mean + SD of triplicate data. *p < 0.05, #p < 0.01, *p < 0.001 compared to control group, p < 0.01 compared to cortisone
or TNF-a treated group.
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bl

v

= BEofl AFEATH30]. o= 11B-HSD1S] 2/ A
7} AR} oS FAIske] ECMO| 125
Akt 719 = U= onfRlith =3 FEES 97|
o] IS festo] oEg S AR Ao
T A QUH31).

RME?] 113-HSDI 4 A5~ ZPAAEEoA] Gaussia
Luciferase AssayZ ©]-83t 113-HSD1 Z2WE|Q] SHAI5IE
ol S om, 1 AvkE Figure 2Bof] UERASICE 11
B-HSDI 2/ fEQIAtes ElEo] ARE|GITE SlElE:
o8 {&F 113-HSDlI 242 RME A2 A, TAaEGe
], FAHC R FEES 7|0 E RME 10 ug/mLoj|A
13.88 + 4.55% 50 ug/mLo|A] 61.97 + 1.38%2] 113-HSDI
2 e Holow, ol FAHEFoRE ARERH 111
-HSDI JAA|= ezl BVIT2733 200 uMollA] 6247 +
354%0] B A FARE pEYde HolEo=HN
RME7} =2 113-HSDI 24 9Als-S A'dS gRIskGick

333, WelE &S| MMP-1 i

a5 ghele sl Aol et BMO] i Zof
£ e, ol m F]o)E g Frk ECME 4
sl GupaEo] 714 Solde XU MMPse] AHgow
Bl o £ WA, MVt 2}
HROPIESL ABE SEFAL UV, AolE71ol e ot
Aol whgsle] Hulslchn oeld oo 1 %
MVP-1S EepAUAH 0= slit 9] ZFaMEet Zls)
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Figure 3. Skin pore improvement effect of RME. (A) The area of pores and improvement rate. (B) The depth of pores and

improvement rate. (C) The number of pores and improvement rate. (D) The volume of pores and improvement rate. (E) The density of

pores and improvement rate. (F) Images of facial pore improvement by Antera 3D and CS. Red spots means pores, and the deeper the

sk

depth, the darker the red. 'p < 0.05, “p < 0.01,
Bonferroni correction.
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'p < 0.001 by repeated measured ANOVA with
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Figure 4. Sebum improvement effect of RME. Sebum was analyzed using a Sebumeter. p < 0.025, “p < 0.005, ™"p < 0.0005 by Wilcoxon
Signed-Rank Test with Bonferroni correction, *p < 0.05, #p < 0.01, *» < 0.001 by Wilcoxon Signed-Rank Test with Adelta data.

J. Soc. Cosmet. Sci. Korea, Vol. 50, No. 3, 2024



210 FA9G - =7 - FYF -

BT nE 4% 9 M SE 2R Ao
2l RMES] S842 AXIS7] SIa) Aleiolck ekl =
T& ulgAr BRI} 7 AlelHQ) A G 4 9]
o mg Zaof Peisto] Thore BREO] ATt B A
W9 Aol olfolditk B ] Fa folomt
a)x0] ThEst Hnjep BEE o] BOMTEY] &4e]
oIk, 2 Qi olo} TIsle] RME} Thedh wX) A
oglet g7 A8k AEdA MMP-L, 1IBHDSI 24 ©f
Aok HA 514 2719} e EOMo] ke & 4 ol
S AU 9SS BRISIGTh Eak 24 A TA

}‘D‘l

=
TS SHTe=N RMEY} By 5 585 Ad
e in vitroo| A QIS AT e = QIAAEAIH
< &3 RMEZ} ui = 7] 9 w)A] Ade] =as
= T ee 2F ERISI ol Fdl RME: 2y 2
ol ofshs 7SS Ao EHN By i 9 By
FES R S AR AR 2 e AR

References

—_—

. S. J. Lee, J. Seok, S. Y. Jeong, K. Y. Park, K Li, and
S. J. Seo, Facial pores: definition, causes, and treatment
options, Dermatol. Surg., 42(3), 277 (2016).

2. V. Ki and C. Rotstein, Bacterial skin and soft tissue
infections in adults: A review of their epidemiology,
pathogenesis, diagnosis, treatment and site of care, Can.
J. Infect. Dis. Med. Microbiol., 19(2), 173 (2008).

3. S. J. Kim, M. K Shin, J. H. Back, and J. S. Koh, Pore
volume is most highly correlated with the visual assessment
of skin pores, Skin Res. Technol., 20(4), 429 (2014).

4. M. Roh, M. Han, D. Kim, and K. Chung, Sebum output
as a factor contributing to the size of facial pores, Br. J
Dermatol., 155(5), 890 (2006).

5. F. Flament, G. Francois, H. Qiu, C. Ye, T. Hanaya, D.
Batisse, S. Cointereau-Chardon, M. D. Seixas, S. E. Dal
Belo, and R. Bazin, Facial skin pores: a multiethnic
study, Clin. Cosmet. Investig. Dermatol., 8, 85 (2015).

6. B. Y. Kim, J. W. Choi, K. C. Park, and S. W. Youn,

Sebum, acne, skin elasticity, and gender difference -

which is the major influencing factor for facial pores?,

) 3hslg3Eets) A, A50H Al 3 5, 2024

10.

11.

12.

13.

14.

15.

16.

Skin Res. Technol., 19(1), e45 (2013).

. S. Lee, M. Cherel, S. Gougeon, E. Jeong, J. M. Lim,

and S. G. Park, Identifying patterns behind the changes
in skin pores using 3-dimensional measurements and
K-means clustering, Skin Res. Technol., 28(1), 3 (2022).

. P. Pittayapruek, J. Meephansan, O. Prapapan, M. Komine,

and M. Ohtsuki, Role of matrix metalloproteinases in
photoaging and photocarcinogenesis, Int. J Mol Sci.,
17(6), 868 (2016).

. S. Amorim, C. A. Reis, R L. Reis, and R. A. Pires,

Extracellular matrix mimics using hyaluronan-based
biomaterials, Trends Biotechnol., 39(1), 90 (2021).

A. Tiganescu, A. A. Tahrani, S. A. Morgan, M. Otranto,
A. Desmouli¢re, L. Abrahams, Z. Hassan-Smith, E. A.
Walker, E. H. Rabbitt, M. S. Cooper, K. Anrein, G. G.
Lavery, and P. M. Stewart, 11[3-Hydroxysteroid
dehydrogenase blockade prevents age-induced skin structure
and function defects, J. Clin. Invest., 123(7), 3051 (2013).
J. Dong, J. Lanoue, and G. Goldenberg, Enlarged facial
pores: an update on treatments, Cutis, 98(1), 33 (2016).
Y. Kitahiro, H. lkeda, H. T. Im, E. Kodaira, and M.
Shibano, Phytochemical characterization of Rosa mudtiflora
Thunb. (Rosaceae) in Japan and South Korea, with a
focus on the bioactive flavonol glycoside mmiltiflorin A',
J. Nat. Med., 73(3), 555 (2019).

T. B. Lee, Y. K So, S. Y. Kim, and J. Y. Hwang,
Biological activities of cosmetic material from ten kinds
of flower ethanol extracts, Korean J. Medicinal Crop Sci.,
28(4), 260 (2020).

Z. Zhao, X. Zvo, C. Han, Y. Zhang, Y. Wang, S. Zhang,
and W. Li, A novel purgative mechanism of nmultiflorin
A involves changing intestinal glucose absorption and
permeability, Phytomedicine, 114, 154805 (2023).

Y. Yin, W. Li, Y. O. Son, L. Sun, J. Lu, D. Kim, X
Wang, H. Yao, L. Wang, P. Pratheeshkumar, A. J.
Hitron, J. Luo, N. Gao, X. Shi, and Z. Zhang, Quercitrin
protects skin from UVB-induced oxidative damage,
Toxicol. Appl. Pharmacol., 269(2), 89 (2013)

A. E. Hagerman and L. G. Butler, Protein precipitation
method for the quantitative determination of tannins, J.
Agric. Food Chem., 26(4), 809 (1978).



17

18.

19.

20.

21.

22.

23.

24.

25.

26.

Ay FE2E9
. K B. Roh, D. Park, and E. Jung, Inhibitory effects of
Prunella vulgaris L. extract on 11(3-HSD1 in human
skin cells, Evid. Based Complement. Alternat. Med., 2018,
1762478 (2018).
W. R. Wong, S. Kossodo, and I. E. Kochevar, Influence
of cytokines on matrix metalloproteinases produced by
fibroblasts cultured in monolayer and collagen gels, J.
Formos. Med. Assoc., 100(6), 377 (2001).
D. A Siwik, D. L. Chang, and W. S. Colucci,
Interleukin-1beta and tumor necrosis factor-alpha decrease
collagen synthesis and increase matrix metalloproteinase
activity in cardiac fibroblasts in vitro, Circ. Res., 86(12),
1259 (2000).
T. Quan, Human skin aging and the anti-aging properties
of retinol, Biomolecules, 13(11), 1614 (2023).
B. Adamczyk, J. Simon, V. Kitunen, S. Adamczyk, and
A. Smolander, Tannins and their complex interaction with
different organic nitrogen compounds and enzymes: old
paradigms versus recent advances, ChemiistryOpen, &5),
610 (2017).
D. H. Son, M. H. Nam, C. O. Hong, H. M. Seol, J. E.
Yang, Y. B. Kim, C. T. Kim, and K W. Lee, 5-a
Reductase inhibitory effect and astringent activity of green
apple rind extract on human keratinocytes and fibroblast
cells, Biosci. Biotechnol. Biochem., T1(4), 714 (2013).
F. Jimenez, T. F. Mitts, K. Liu, Y. Wang, and A. Hinek,
Ellagic and tannic acids protect newly synthesized elastic
fibers from premature enzymatic degradation in dermal
fibroblast cultures, J. Invest. Dermatol., 126(6), 1272
(20006).
P. Velmurugan, E. R. Singam, R. R. Jonnalagadda, and
V. Subramanian, Investigation on interaction of tannic
acid with type I collagen and its effect on thermal,
enzymatic, and conformational stability for tissue engineering
applications, Biopolymers, 101(5), 471 (2014).
H. Orak, H. Yagar, S. Isbilir, A. Demirci, and T. Gumus,
Antioxidant and antimicrobial activities of white, green
and black tea extracts, Acta Alimentaria, 42(3), 379
(2013).
Y. Tu and T. Quan, Oxidative stress and human skin
connective tissue aging, Cosmetics, 3(3), 28 (2016).

wg AN HIE

27.

28

29.

30.

31.

32.

33.

34.

35.

36.

A ZA e 54 AT 211
J. S. Yeo, S. S. Chun, and J. H. Choi, Antioxidant
activities of solvent extracts from Rosa multiflora, J. Life
Sci., 24(11), 1217 (2014).

L. Hall and R. Hart, Role of corticosteroids in skin
physiology and therapeutic potential of an 11[3-HSDI
inhibitor: A review, Int. J. Dermatol., 63(4), 443 (2024).
P. Nuutinen, R. Riekki, M. Parikka, T. Salo, P. Autio, J.
Risteli, and A. Oikarinen, Modulation of collagen
synthesis and mRNA by continuous and intermittent use
of topical hydrocortisone in human skin, Br. J. Dermatol.,
148(1), 39 (2003).

M. Terao, H. Murota, A. Kimura, A. Kato, A. Ishikawa,
K. Igawa, E. Miyoshi, I. Katayama, 11{3-Hydroxysteroid
dehydrogenase-1 is a novel regulator of skin homeostasis
and a candidate target for promoting tissue repair, PLoS
One, 6(9), €25039 (2011).

D. Borzyszkowska, M. Niedzielska, M. Kozlowski, A.
Brodowska, A. Przepiera, K. Malczyk-Matysiak, A.
Cymbaluk-Ploska, E. Sowinska-Przepiera, Evaluation of
hormonal factors in acne vulgaris and the course of acne
vulgaris treatment with contraceptive-based therapies in
young adult women, Cells, 11(24), 4078 (2022).

A. Pardo and M. Selman, MMP-1: the elder of the
family, Int. J. Biochem. Cell Biol., 37(2), 283 (2005).

C. S. Kwak, J. Yang, C. Y. Shin, and J. H. Chung, Rosa
multifiora Thunb flower extract attenuates ultraviolet-
induced photoaging in skin cells and hairless mice, J
Med. Food, 23(9), 988 (2020).

V. Vachiramon, A. Namasondhi, T. Anuntrangsee, C.
Kositkuljom, and N. Jurairattanaporn, A study of
combined microfocused ultrasound and hyaluronic acid
dermal filler in the treatment of enlarged facial pores in
Asians, J. Cosmet. Dermatol., 20(11), 3467 (2021).

W. Qian, Y. K. Zhang, Y. Hou, W. Lyu, Q. Cao, Y. Q.
Li, J. F. Fan, Effect analysis of intradermal hyaluronic
acid injection to treat enlarged facial pores, J Cosmet.
Dermatol., 17(4), 596 (2018).

Y. H. Youn, Enhancing the effect of aronia extract on
hyaluronic acid synthesis through liposome formation, J
People Plants Environ., 23(4), 465 (2020).

J. Soc. Cosmet. Sci. Korea, Vol. 50, No. 3, 2024





