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d S= OiX| =H] S7tet 232l 1ttt
= 23 W 2FE HIAF C acnes?| HEDIE &
C acnese keratinocyte?t monocyteE AF=5t0  TLR2-signaling pathwayES
pro-inflammatory cytokine(TNF-o, IL-1B, IL-1a, IL-8, IL-12)2] HHS |[LDHCE EE
acnesE 2 &H|El chemotatic factore 2 FE HWIHLE ZO|A 510 ZYEHZ X}
St muAA, 29 WE=0| IOl Yz FAETEAM HAFA[ZICE [3-5].
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1) 32 X&2H|

(1) Benzoyl Peroxide

Benzoyl peroxide(BPO)E A=A HZE Z'd LHO|A 2Lt (free oxygen radicals)

o C acnesC| :r”‘% AN 7|, of7tol atES 2 gt HILE Sl (comedolytic) &
=9 gS

[ =
o, D 2R3 SA HEN Y27 Sxr80| SHtElE AU} Bt (8]

ol
0
0y

N
A

2)
oo SBMH X20E& FZ clindamycin, erythromycin S0| AFEE|H, D8 EMHI 2 Lj
C acnes®| TE+E ALANZLLEZN IS5 ES HEIHLE B2 A8 2 &d4H
= o
=

HesS fEe = A0 FE benzoyl peroxide?l BE3SHO ALEEICH [9].

(3) Retinoids

HIEtEl A SEZKX|Q tretinoin, adapalene, tazarotene® TS|, B ICh2tEz w7y, 3
S X1 Yo HxY OEF 8 FFHE EEQ YXXEHE ALEICL Zht
Az, ORX=S 829 #2ES LIEE = Aon, 3| A4l Alol= ALE0| F2o/7F Had}

Cl(tretinoin, adapalene: pregnancy category C; tazarotene: category X) [10].

(4) Azelaic acid

C9-dicarboxylic acid®! azelaic acide C acnesOl CHP S8, HEZSH, &S0 AU
on, FSZUCHAFA JHMo|e 2a7F UCH HAzo| I A4, HO|HE, AEY S
of 20| LtEFE = UCH [11]

2) il 2|

(1) S4H

BT X K20= FE tetracycline AIE 2 X (minocycline, doxycycline, tetracycline)
@t erythromycin, azithromycin 0| AFEEICt OlF2 38Xz WA Wd A AL O
2AHE, SEREEHUS FEY = AlD, EF| tetracycline A€ &4 X= X|OF&HAiat EfOf
=4 4% ME RLY = A0 YURLL L0t0A= FAY 5= QUL [7,12].

(2) Isotretinoin

Isotretinoin> I X|ZH| AKX, C acnes T4 X, T BIS AH|, HEES| X8 5 &
£ gHYI|d R0 X83t= RETH X2HZA EE%%@(NOdNOCW) OlEE & OE
X zof gr30| Q= &F 0|42 OEF X =0 AFEEICEL Isotretinoin2 L& Es FEO
Az, 849, HoZ7|dE |REY = A, 225 A A4 59 FAUHQ BAHEX H
1 E|0] ALt [13,14].

) 222 A

A O/ Yl (estrogen-progestrone &ALt spironolactone 2| ZE& X Al&= androgen
gde ®F0 mX dd2 YAt HEE oICh 2EE MAles E7E UMt |FAS
BEo| 258 LEIUL 49 TS fISiM= HuXN 23 7|7 F07F ER5IY, &5,
TE, delgx S Yot BAES LIEHHLE [15,16]



2 1. 7|1Z M3 EE X =H

Treatment Application method Effect Side effect
Irritation, bleaching of fabrics
Benzoyl peroxide  External application Anti-bacterial and allergic contact
dermatitis

Commedolytic,

Retinoids External application Anti-inflammatory Erythema, dryness, irritation
Anti-bacterial,
Azelaic acid External application Anti-inflammatory [rritation
Comedolytic
External . . . .
G S Anti-bacterial Antibiotic resistance,
Antibiotics application/Oral Anti-inflammatory gastrointestinal disturbance

administration

Decreases sebum,

o . . Decreases C. acne Dry skin, birth defects,
Isotretinoin Oral administration concentration and mood disturbance
inflammation
Hormonal agents Headaches, breast
(Contraceptive pills  Oral administration Reduce androgen tenderness, nausea /
activity dizziness, menstrual

/spironolactone) irregularity, hyperpotassemia

2 2A@X|YE S7 BuX[d el
I

o
SEE 5%, %87|% U
C=

O X dar #EE =220 receptorl| 28 AR, sebogenesis?t 2HE enzyme 4
M|, lipogenesis signaling pathway AME &3l DX ddS ZELLEN HEES A&
7| %8, androgen/androgen recpetor interaction 2X|X|(cortexolone 17a-propionate,
ASC-J9), coenyme-A carboxylase inhibitor(olumacostat glasaretil), melanocortin receptor
antagonist(JNJ10229570), insulin growth factor-1 inhibitor(epigallocatechin-3-gallte),
lipogenesis signaling pathway X[ X|(lupeol) S0| 7HE ZHO|Ct O|F2 IA X=X ZQ
HME8Z2 SHE 10, 7| 22F X|&Y(oral-antiandrogen therapy) CiH| 2282 T
7t5°80| R

2) Mt Est W HAH

7|Z& retinoids H|A|= nuclear retinoic acid receptor(RAR)-B2t RAR-yO| dual agonistZ2 =
5ty mRA=s, §F, "He, dx S°f RAES LEHHCh BrE X2 Y F¢
trifarotene2 RAR-yO| E0|H 2=z ZET2 2N RAR-BO| 2af O/ El= REES Z(£435}

Reml, 2420 Yo EE XE M=z ot 279 AAIE(Triall/NCT02566269,



Trial2/NCT02556788) Z1tE HIECZE 20193 FDA §¢02 &5

ot
Q
sl

3) 45 B HA|

Pro-inflammatory mediator®! leukotriene B42| % A Xl (acebilustat), pro-inflammatory
cytokine(IL-1B)0ll  Cist ©HAZE  2K|(gevokizumab), SHZEHES  7tE vitamin
B3(nicotinamide) & aniline FZX|[sodium 3-(ethyl(3-methoxyphenyl) amino) propane-1-
sulfonate, ADPS] 50| 7H'& | RACE

4) C acnes X HH|

X't 407t C acnese| TEtet T4 AME 2 SEHME ALES 2 2o, WA C
acnes & SEHO| LHEE 7tX|= HIE0| 2000 S0 64%0| HOIRE. 5
A

| A

2 MEE|= tetracycline A€ 47 2dM= HEOHQ SREE22 Qs LR 20
= YO 52 Chget £

Sarecyline2 O|2{gt 2&8S ZFO0|1Xt MEA 7HLE narrow-spectrum antibiotics2EA C
acnesol| CHsl Zst &t72E 7HX|= M normal intestinal micrbiome T+ A& (anaerobic
bacteria, Gram-negative bacill)0fle 2 gd= LEIWDH, S3E O|49 OEESHA}
2133 FE HYe=zg 3B9]  YYAE(Trial1/NCT02320149,  Trial2/NCT02322866,
Trial3/NCT01628549) ZItE HIE 2 E 2018 FDA S2& ESoIALE

O 2o= 4K Wd 570l Chet HE Qs 7|E SEH L EFE AEI7|1%E 7HXl= o
ot A A (nitric oxide releasing cream, antimicrobial peptide) ¥ C acnes population &=
A (biofilm matrix degradation gel)7t 7H& =11 QUCH

# 2 ¥ 72 AU GEE X=H
Name Mechanism of action el reference
phase
Agents that primarily target sebum production
Cortexolon 17a . .
propionate Topical androgen antagonist Phase llI [18]
ASC-J9 cream Promotes the degradation of the androgen Phase I [19]

receptor

Inhibits de novo fatty acid production in

Olumacostat sebaceous glands through the inhibition of Phase lI [20]

glasaretil coenzyme-A carboxylase
Melanocortin receptor antagonist that inhibits
JNJ 10229570 differentiation of sebocytes and reduces sebum Phase Il [21]
production
Epigallocatechin-3-  IGF-1 inhibitor that reduces androgen-induced Not [22]
gallate lipogenesis and sebocyte proliferation applicable
Inhibits IGF-1R/PI3K/SREBP signalling pathway Not
Lupeol and thus sebum production applicable [23]
Cannabidiol Inhibits lipogenesis and sebocyte proliferation Phase Il [24]

Agents that primarily target normalize abnormal keratinization

Trifarotere Selective RAR-y agonist Phase Il [25]




Agents that primarily target inflammation

Acebilustat Leukotriene A4 hydrolase inhibitor Phase Il [26]
Gevokizumab Monoclonal antlquy with high affinity and Phase I [27]
specificity to IL-18
Nicotinamide Decreases scretion of IL-8 by keratinocyte Phase IV [28]
ADPS topical -
product Anti-inflammatory Phase |l [29]
Agents that primarily target C. acnes
Sarecyline Narrow-spectrum antimicrobial Phase llI [30]
SB204 cream Antimicrobial, releases nitric oxide Phase |l [31]
UHE-101 cream Antibacterial, releases nitric oxide Phasell [32]
Modified-diallyl
disulfide oxide Antimicrobial/antiseptic agent Phase I/1l [33]
and pirfenidone
Biofilm matrix C. acnes biofilm destruction Phase /11 [34]

degradation gel
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4 | Cutibacterium acnes | | Keratinocytes |
’
’ 8
’ L

s
4
£
v
‘ -

G2 A

&Y g Macrophage

Epidermis

Dermis

A Y
@ : ]
Sebac;;)at:‘sd 3 1. Direct bactericidal activity
B il.  Neutralization of pro-inflammatory
N .
N bacterial factors
Follicle *. | 1l Direct anti-inflammatory effect on host cell

a3 1. gFHEO|ES| G{EE X7 7|%
(modified from Marta Guarna et al. [37])

1) CENTHC-Br

CENTHC-Br2 green sea urchinQ28EH £F2|3t centrocin 10|AM [E{El 30-aa peptideZ 2
HE ZH71Q1 TrpO| EESHE|0 U= SZ0| AUCEH CENTHC-BrE& 4 OJEE X|=2HME ALE
= clindamycinE Lt C  acnesOl Cis ZEst dw3ES 7HX|0  21ZHM Z(monocyte,
keratinocyte)Oll CHSH 200mg/L7HX| =742 LtEFLHA| QLRQUCE ESH human monocyteOf| A C
acnesol| 2|8 FEEl= TLR22| & A pro-inflammatory cytokine(TNF-o, IL-1B, IL-8, IL-6,
IL-12)°] &2H|E AXNSIRACE Rat earO C acnesE ZEAIZI = 0.5g/L2] CENTHC-Braut
1g/L2| clindamycing 14%7t HI|X2|(epicutaneous application)dt¥ 2 Mf, CEN1HC-Br2
clindamycinit SAFSE FEo| 4 EF(swelling) &#A H TNF-o, TLR2, MMP-2 && AKX =&
a5 LHEFLAQLEL [38].

2) P5 peptide

P5= cecropia moth2FE &£2|= CA peptide@t African clawed frogZ25H £2|2 MA
peptide2| chimeric peptide® CA-MAZEE [eiE FTA HEFO|EO0|CE P5= C acnesOf
Oisi zZAQol ddedE 7HXl= 23 human keratinocyteO CHSHAM = =42 LELLHX|
UAOM, LTARtS| ZTtE Sl TLR2-NF-kB signaling2 AXE2ZM human keratinocyte
M C acnesOll 23l FEEl= FBESES AHMSHACE ESH mouse eardll C acnesE &Y

AlZl = P5 peptide(1.6uM)E i.d.& S8l M25tRAS W, H 52 7 =& W C acnes®
A7|. o|o|- AXOE JLA-'-|.§a|: [

3) LZ1 peptide

Trp-Lys rich 15-aa synthetic peptide®! LZ12 clindamycin CHH| C acnesOll CHSH 4H{ Z
o 22 ZHXH, human plasma®t 8A|Zt EIE 2= EdHE RXSls 5 &2 ¢
d2 ERUCE ESE mouse earO C acness AHAIZ = 02% LZ1 peptide H 0.2%
clindamycing 527t BIO|M2|5t0] Hlust Z1f, 171 clindamycin ELCt 22 A& INE

ox Iu

0



LIEFHACHC acnes &= A2, pro-inflammatory cytokine &H| ZF24) [40].

4) C16-KWKW

C16-KWKW= C acnes?t L|X| LY fatty acidE energy sourceZ O|8%tCH= Z0f ARt
fatty acid(Cie)2t 2 HEIOIEKWKW)E ZTS HZESH “nutrient-like” lipopeptideCl.
C16-KWKW= C acnesOf| Cieh MEAN otd =S LIELHAD SAI0, C acnesOll 2l3 &kl
= pro-inflammatory cytokinel| ZoE AHMSIRACL ESH C acnes’t Z4HE mouse earOf
C16-KWKW(00ug)g 12| k=5 M, +# 5 % =EH W C acnes =,
pro-inflammatoy cytokine &%, inflammatory cell infiltrationO| F2|StA Z ALt [41].

4. nH

GEES BE, TF, YF, 2 5 CIYP MEYHOR LEILLE TP FMAMEI B
4 93 TEo2, YT A0 ofs LM HoE UM ULt HESRY F4 X
0|2 QIsh PZHSO| LHO| WAKQ TS WLt GESS YO M2 ITH BE
g 92 4+ U0l MY XEJt BN, J|E GEF NBHE DRI, Y Y, U
SR O3 2N L YT 58 Ty SO CHYs BXgoz ol KR SA 7t %
of Stk 2SO J|E KEXSH: THE XYIH EE HBWHo| S Sof RIS
o ZAH OEE XBME Astzis A=7t LEe| MY Fojch 1 F FFHEISE
CIESRO| CHef 2T YD LIEFE O OfLizt LY R JH540| K1 ST
wound healing 24 S CH¥et 7152 7HXID U0l XM GES XIBFHO| MESTE 7|
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