Korean Journal of Microbiology (2018) Vol. 54, No. 1, pp. 38-45

DOI https://doi.org/10.7845/kjm.2018.7092
Copyright (© 2018, The Microbiological Society of Korea

pISSN 0440-2413
elSSN 2383-9902

Propionibacterium acnes0|| 2ol S=k|= BSHIS0||A Cnestis palala

(Lour.) Merr. ===0| x|}

AEISHT . 0|25 -

st By, feke s AE oo A7

ZIM2' - Kongamany Sydara® © A

Aaq1*

Cnestis palala (Lour.) Merr. extract suppresses Propionibacterium
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Acne is an inflammatory skin disease that occurs in puberty and
young people. Propionibacterium acnes (P. acnes) is known to
be a major cause of inflammation in acne. P. acnes proliferates
within hair follicles blocked by overproduced sebum in the
skin, and thereby activates monocytic cells to promote the
secretion of pro-inflammatory cytokines. In this study, we
investigated the possibility of Crestis palala (Lour.) Merr.
extract to diminish P. acnes-mediated inflammatory responses.
We found that C. palala extract significantly attenuated P.
acnes-induced pro-inflammatory cytokine expressions, such as
IL-1B, IL-6, TNF-a, iNOS, and COX-2 in mouse macrophage
RAW264.7 cells. Moreover, we observed that C. palala extract
inhibited NF-«B transcriptional activation, which is the major
transcription factor of inflammatory cytokine expression. There-
fore, it is expected that C. palala extract has a potential as a
therapeutic agent or supplement for the treatment P. acnes-
induced inflammatory responses.
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Association Textbook Compilation Committee, 2008). 9] =&
& o) 714 felo] BEHH o 2§ A0 A 9]
o}, Sa] Aa7lols WA B 2R Tlo o2 2la) 7 X)4l H)
7k S 7rstaL mido] wE A HES A5 Hr

13} 9FAl 491 Propionibacterium acnes (P. aches)= 9 =&
of kgl Fa51 7]ofsh 202 9ol 9lrkBhatia
etal.,2004). P. acnes+=£9F 1| AFQ1AH Tumor necrosis factor)-
a9} ole] 2 71(Interleukin)-1 B2} IL-6-2 E3H5E F5A4 Ao E
7191e Tl 70} AN ABALSHES: ek (Nakatsui
et al.,2009). P. acnes®l| 23t F5A] ALo| BRI ¥ f- e
= Aol thet A HRESo Fatt TS ok HtkE
kel 2 @] Toll-like receptor (TLR) 2] 23} o} 7 = th(Vowels
etal., 1995; Pawin et al., 2004). TLR Tl ff 1 2] 9] pattern
recognition receptors (PRRs)+= P. acnes responsive receptor
2 25510} 910, P.acneso] 4 H 2 A o} oI, o
AlA| 220 A TLR2 9] a0 F71E o itk Zlo] HAare Bf
ITHKim, 2005).

IL-1B, TNF-0 59| 54 Aol w7}el] ahele 21Akelnt
QINF-kB&] /o] &fsto] A Erh NF-kB= Al of| A Tk
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B} AFeko] |8 F 0 2 EAfskct 4ol J3f IkBazt o)
AbstE| A Wol A vreth ¢14kslE kBas H3 % 2 NF-x
Bi= 3O & o]Fsto] IL-139F -2 H5/d Aol 7119 A
AFS S 3kcBoone et al., 2002). £3], JZA] o] =& uj i
22 0] AT | 222} S A o] A NF-kB 2] 2 3} ol L=
9] o]%=o| H 1% v} QJtHFisher ef al., 1996; Yamamoto and
Gaynor, 2001; Kang et al., 2005).

A EF A molli= 9 A S Ak =R e 2
o 20| = AA9t 1 ko] cheret YA W el
3} 22 w]ekEl AS] SEAE o] 83k ol gol AFgE 3)
th. 53] A= 7P Wol AR E = ol =5 A=A o)A,
of w2 FA-go] F AP OR AR L Ql= A oltt
Kimetal., 2002) 2343—01]‘— K219 0 A7 G2 715t
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Cnestis palala (Lour.) Merr.-& ZUF 1o £3)0] ujok
uf, 2ke s, H B, wi=, Deju i 2 Faotalote] def &
323}31 Yt Lemmens and Bunyapraphatsara, 2003). C. glabra,
C. polyphylla Y C. ferruginea?} 732 Cnestis 9] UK A&
2 2] AHA|(Akindele and Adeyemi, 2006), GHAFSHA(Akindele
etal.,2010), 3A=A|(Akindele and Adeyemi, 2007), &=t 3+
Dete]olHe et al., 2006) B/3& 7HA AL Qe A o= deA
sk

2 =wo A= P. acnesol| 23f] 5= SRSl A

C.
palala % %0) FHESE P 4= QA o] 98 934
Aol Eele] uhalgat vl ARl A A5 5o 3
stk
Mz 2 2
N

Cnestis palala (Lour.) Merr. 2 29~ 0] A= 0]} & 140
A SR, AR FEO 925 A 2 KRIBB) 3
S| EAAE] o) 7RI AT C palala®] HES99.9% vk
&2 A 2]5ho] AL oA 3YU B2 A O R 1S HA 28
gt A2ttt FEE-2 ol & 3xFE7|(N-1000SWD,
EYELA)E o|-83}0] =319tk =9 Al82E= AZ7](Modul
spin 40, Biotron Corporation, Modul spin 40) 2 71 %35}$c}.
FENEL ST s EaAAlE oA o]
S017.0.0] BOF RS, 3280 DMS00] =014] g0l A1
Sl THEeFH 5 FBMI65-033).

P, acnes ZH|

KCTC AJEAAE oA o =& 85421 Propionibacterium
acnes (KCTC3314)E 2 ol ARGl o =5 =t
2 reinforced clostridial medium (Merck Millipore)of| 4] 37°C,
7] 27402 wjeksleitt. FOCUS™ Membrane Proteins
extraction kit (G Biosciences) S ARE-3}0] P. acnes 2] membrane
fraction & #2314t}

MIZZHH2E

RAW264.7 2 HaCaT A= ATCCo| A F+4sFA AL, 10%
fetal bovine serum (FBS) (Gibco), 1% penicillini} streptomycin
(Gibco)Z 713 DMEM (Gibceo) | R| & ARE-3}¢] 37°C, 5%
CO; incubatoro]| A] v s} ch

Cell viability assay

RAW264.7 | ZF5 24X\ 7F vl 5 0] & A Z 5 50 pg/ml
=5 0| C. palala 258 7)1 3, 6, 12, 24, 48 A7} v oF
31711} 10, 20, 50, 100, 200 pg/ml 5%2] C. palala 252
2] 5Fo] 122171 vl Fs1A T Trypan blue dye (Sigma Aldrich)
£ o]-85to A5 FASHaL hemocytometer & ©]-8-510f 4
oFgli Al 48 A F ¥9) F5g ALE 58 A4Sk

MTT assay

RAW264.7 A| 55 24 A7 OF B 0] 5 M| EE 50 pg/ml
=29\ C. palala =258 A 8]5}] 3, 6, 12, 24, 48 A| 7+ v OF
3} 10, 20, 50, 100, 200 pg/ml %9 C. palala +Z25E
A2 3Fo] 12A]7F vl F31 i Th MTT stock solution (5 mg/ml)
(Sigma Aldrich)& Z} wello]] 25 ml#] Y1l 37°C, 5% CO,
incubatoro]| A B SIS T o] F 200 ule] DMSOE 4o
formazan-& -8-3|5} %1 t}. 104 5] Microplate ReaderE- ©]-8-5}
o] 570 nmo| A FF =5 573U

Reporter gene assay

RAW?264.7 A 3EZ20] NF-kB reporter gene-2-transfectiond}
3L 24A7F 550 pg/mlY] C. palala 552 A 2)3t) 305
3200 pg/mle] P. acnes 2] membrane fraction= #| 2|53l 6
A|ZE | oF3FAT) o] - M| 3EE lysis3}al luminometerS- )-8

=45t

3}o] luciferase activity =

RNA 22| 2 quantitative PCR

Hlj kgt A 32 o) A Bl X| & A| A 3}FaL RiboEx (GeneAll) 1 ml
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2 A 2]3to] RNAE E&|3tth M-MLYV reverse transcriptase
(Promega)E- ©]-83}0] cDNAZE 3145t & quantitative PCR
S 43431t} Quantitative PCR-2 SYBR Green real-time PCR
master mix (TOYOBO)E AMESto] 4=83lc} H = Aip=
CFX Manager™ software version 3.0 (Bio-Rad)& ]85}
A5}k ARESE primer= T3} T} (B-actin forward:
5'-AGAGGGAAATCGTGCGTGAC-3', 3-actin reverse: 5'-C
GATAGTGATGACCTGACCGT-3"; IL-6 forward: 5'-AGTT
GCCTTCTTGGGACTGA-3', IL-6 reverse: 5'-TTCTGCAA
GTGCATCATCGT-3"; iNOS forward: 5'-ATCATGGACCA
CCACACAGC-3', iNOS reverse: 5'-GGTGTTGAAGGCGT
AGCTGA-3'"; COX-2 forward: 5-CATTCTTTGCCCAGCA
CTTCAC-3', COX-2 reverse: 5'-GACCCGGCACCAGACC
AAAGAC-3', TNF-a forward: 5'-TAGCCCACGTCGTAGC
AAAC-3', TNF-areverse: 5'-GGAGGGTGACTTTCTCCTGG-3'.

Western blot

RAW264.7 H| 32529 C. palala 325820, 50 pg/ml-2 30
B AR 33200 pg/mle] P. acnes 2] membrane fraction
< 6A|7F A%ttt Lysis buffer [150 mM NaCl, 20 mM
Tris-Cl; pH 7.9, 1 mM EGTA, 10% glycerol, 1% Nonidet P-40,
10 mM NaF, 1 mM Na;VO,, 1 pg/ml leupeptin, 1 pg/ml
aprotinin, and 0.2 mM phenylmethylsulfonyl fluoride] & ©]-83}
o] A= lysisgict Cell lysates+= SDS-PAGES- =33} S anti-
GAPDH (Santa Cruz Biotechnology)2} anti-mouse IL-1{3/IL-
1F2 (R&D systems) & ©|-g-5}of Tl el of 1.5 helgich

SHE

e Adade 39 v Ao Hidt Fat(mean) + EE

(A) 100
80
60 *

40

Viability (%)

20

0 3 6 12 24 48
C. palala (h)

HXKSD)Z 3EA| 3141 3L, unpaired Student’s #-test S A 851
P <0.05%1 5ol A o & w5ttt

2 1

Cnestis palala (Lour.) Merr, 20| st MIEZSM =X
C. palala %52 &Y 852 21157 ¢8l, d55Hs-<
T8 2E AR X A A E C. palala F=Z-50] 57
= U= 5=k Al HA 2RIkt o] & 9]8f Trypan
blue dye exclusionS 0]-835}0] A= A4S =451 ) vt
© 2 QAN Z 39 RAW264.7 M| 29| C. palala 22552
50 pg/mle] B2 A28t 3, 6, 12, 24, 48 A7k S¢t ufjoFa}
St 1 A3 C. palala FE55250 pg/mle] =2 A £3
AZEO] Autg o) M| EAYE-E-295.4%, 6 A 7EO] A= 90%, 12
A7V A= 72.6%, 24X 7F0] ZUFA} 45.8%, 48 A7t o=
32.2%2 LEPGHFig. 1A). -2 5=2F A]7HS 2 MTT assay
= T AT 3] A wf) Al A EE-296.7%, 6A|7F
of| A= 90.5%, 12 ] 7Ho)| A= 76.4%, 24 A| 70| K LFR}F43.5%,
48A]7F ol i= 31.9% 2 L}ERTHFig. 1B).
5O & C palala 5%-29] s =0 W& Al 254 =<l
317] 9130 5, 10, 20, 50, 100 pg/ml 2] =2 RAW264.7 A| 3
Zeo]) A 2)3k5ih 12A)7F 3 Trypan blue dye exclusionx} MTT
assay 5 22+ =aato] M| ZAYEE-S 215191k Trypan blue
dye exclusion & 2 Q13+ A3} 5 pg/ml 9| 5= of A A EZAYE
£-2.95.7%, 10 ng/ml 2] 0] 4 91.1%, 20 pg/ml 2] FE=of
A 82.3%, 50 pg/ml 2] 5= 0] A] 62.3%, 100 pg/ml 2] 5= of A]
30.7%2 UEPHTHFig. 2A). Z-& 27104 MTT assay & =7
B A ZAYEE-2 5 ug/mle] ol A 97%, 10 pg/mle] &=

(B) 100

*
80
60 *
40 *
) l
0
0 3 6 12 24 48

C. palala (h)

Viability (%)

Fig. 1. Time-dependent cytotoxicity of C. palala (Lour.) Merr. extract. RAW264.7 cells were treated with C. palala extract (50 pg/ml) for the indicated times.
(A) The viability of cells was estimated by counting with trypan blue dye exclusion. (B) The viability of cells was estimated by MTT assay. The results are
represented as the means + SD of three independent experiments. *P < 0.05 versus control.
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o]l A1 94.5%, 20 pg/ml 2] =0l 4] 83.7%, 50 pg/ml 2] =0
2] 64.8%, 100 pg/ml 2] 3512 of| A 45.2% 2 LFERFTHFig. 2B).

MZEAGS AR FSEES oA s vehd 5= Qe
C. palala F+Z52] F=5 317 9] o] 2] AP oAl = Al =
AYEE0160% o)F2 UEFH=20, 50 pg/ml €] Fe 5 AR5}
AL A 2] A7HE 6 A1 2 T sGich

Cnestis palala (Lour) Merr. Z&20| 2J5t IL-1p &
A St

o] AG-=0llA P. acnes7} hAH| =0l A HFA Abol
E7119 W& F7HA 7= Ao HAalE vl Qlei(Lee et al.,
2016). A 320l A AATSH= 540 At ETRRI 5 dhtel
IL-139] A &2 § =38t 4= Q1= P. acnes 2] membrane
fraction === 3F213}7| ¢8| RAW264.7 A|3Z3=0)| P. acnes
9] membrane fraction2 50 pg/ml} 200 pg/ml =2 = 2] 5}tk
(Fig. 3A). 6 A]7F & Western blot-2 53] IL-132] Thai 2l 2]
22 gelstict 1 A3} P. acnes 2] membrane fraction ==
oA o= IL-139] vy W gko] F7sllal 53] 200
pg/mlof A IL-132] T Wredgfo] A F7lehe= A &l
o 5= AATHFig. 3A). wbA] o] 5 A of| A= P. acnes ]
membrane fraction 200 ng/mlZ 6 A|7F 2 2)3}o] JZ5A] AL
o|E7}R1o S F- =5k T

C. palala 350] P. acnesol) 93 Z7V8 @24 Abo| &
7RIS RIS 4= d=A] 2157 ] 18 RAW264.7 Al
30| C. palala 325220 pg/mlz} 50 ug/ml=Z 3027+ A
2] 3} ©]3F P. acnes 2] membrane fraction2 200 pg/ml
9] =r 2 #8]8}al 6 A|7F & Western blot2 E-3f IL-132] o
A A S ISR 21 23 P. acnesol] 23] 571
IL-189] Tl 20| C. palala 352 5% Ko

(A) 100
80 *
60

40 *

Viability (%)

20

0 5 10 20 50 100
C. palala (ug/ml)

IL-1B9] M-S NF-xB FAR1Afo] ©fsf] 22 ¥H=the 2
o & e QLiL, FUYEL FH 2 NFB HARIA T
2

Ir

X VA B P. acneso] )3 BEUG-E A ITH
o] ® 1% v} 9JtHLiu and Malik, 2006; Lee et al., 2016). C.
palala 5250l SJFFIL-139] Tl Whewko] 7447} NF-«B
ZARIAL 24 7hasof o3t A 1A 218171 93] reporter gene
assay S Y3} Th RAW264.7 A|3ES=of] NF-kB-luciferase
reporter vectorE transfectiongt & C. palala 58 20
pg/mlz} 50 pg/ml2 3027F A X 2] 3}tk o3 P. acnes 2]
membrane fraction& 200 pg/ml 2] === % 2|3}l 6 A7t F
A|3EE lysisd}o] luciferase T4 A= E &olsiict 1 A}
P. acnes©l| 2|3)| Z713E luciferase 40| C. palala &%
E YEAH 07 sl AS FelsktiFig. 30).
2bH, C. palala 52501 93 L-13 Y NF-kB ZA} 2
A7k AIE 40 fgt mTkel7] Belatr] 1) et
of| Al MTT assay= 53l RAW264.7 A ZAYZ8-2 &2ls}
tHFig. 3D). 71 A3}, A2l 524 ¢ 2ol 7} ¢ls
el 4= ek o3t A= C. palala T+l o3 IL-
B L NF-kB AL &/ AA|7F AL F7dof) &fgt aaprtobd &
RAZE B3 C palala 250 2 $79 A2 &
A& UEt=A] &elskr] 918l 1% ZHEA| 291 HaCaT Al
Fol| e 5w}t A7FO 2 C. palala 2=} P. acnes ]
membrane fraction-S 2 2] 51 tHFig. 3E). MTT assay = £5}
ATAEES BHolat A, HaCaT A|EE 4] A|EAZE
o 99159 M7} Lehtx) 9a-2 Belat 2 9l9ikFig
3E). o|& &3l C. palala =252 NF-xB ZARRIAL B/4d&
Ao 24 A4 Ate] =111 IL-139] ehal 2] 4

At A& &+ Al

S
=

o 2 A 12

o O

i

—_

(B) 100

80 *

[*N)
(=}
*

S
[e=}

Viability (%)

5%}
(=}

(=}

0 5 10 20 50 100
C. palala (ug/ml)

Fig. 2. Dose-dependent cytotoxicity of Cnestis palala (Lour.) Merr. extract. RAW264.7 cells were treated with C. palala extract for the indicated
concentrations. (A) After 12 h of incubation, the viability of cells was estimated by counting with trypan blue dye exclusion. (B) After 12 h of incubation, the
viability of cells was estimated by MTT assay. The results are represented as the means + SD of three independent experiments. *P < 0.05 versus control.
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(A) P acnes | (B) P acnes - + + n _ _
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§
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=
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Fig. 3. The effect of Cnestis palala (Lour.) Merr. extract in P. acnes-induced IL-1[3 signaling pathway. (A) RAW264.7 cells were treated with membrane
fraction of P. acnes (50 or 200 pg/ml) for 6 h. IL-1[3 and GAPDH protein levels were analyzed by Western blot analysis. (B) RAW264.7 cells were pretreated
with the C. palala extract (20 or 50 pg/ml) for 30 min followed by the treatment with membrane fraction of P. acnes (200 pg/ml) for 6 h. IL-1[3 and GAPDH
protein levels were analyzed by Western blot analysis. (C) RAW264.7 cells were transfected with NF-kB-luciferase reporter vectors. After 24 h, cells were
pretreated with the C. palala extract (20 or 50 pg/ml) for 30 min followed by the treatment with membrane fractions of P. acnes (200 pg/ml) for 6 h. Cell
lysates were analyzed for luciferase activity. (D and E) RAW264.7 cells or HaCaT cells were pretreated with the C. palala extract (20 or 50 pg/ml) for 30 min
followed by the treatment with membrane fractions of P. acnes (200 pg/ml). After 6 h of incubation, the viability of cells was estimated by MTT assay. The
results are represented as the means + SD of three independent experiments. *P < 0.05; n.s. non significant.

Cnestis palala (Lour.) Merr. F=201 2[ct BSM AP|E Ato] E7FQISY e A ZHAA] A o= Ql=A] Eels)7] 9]5]
71212 mRNA gisd x| S0t 0] =2 mRNA &S AP TE RAW264.7 A| 22520 C.
C. palala 3£ZE0] P. acnes ol &3l 7)== o} 2 954 palala 3Z5-2-20 pg/ml 7} 50 pg/ml 2 30 E7F A= 2] 315

=32l A Als4d AllE
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—~~
>
SN
N

iNOS mRNA
(fold induction)
o

1
: Iiiﬁ

P. acnes - + + + - -

C palala _ _ A A

(C) 7 * *

TNF-a mRNA
(fold induction)

i--L

| } - -
4 4

I J
0
P, acnes -

C. palala - -

~~
9]
N
~

w

IL-6 mRNA
(fold induction)
[\

—_

0 Iiii[

P acnes -

C. palala - R A ‘

D) 4 ;l -

4
3
2
| L1
0

P. acnes -

COX-2 mRNA
(fold induction)

+ + - -
C. palala R R - | - |

Fig. 4. The effects of Cnestis palala (Lour.) Merr. extract in P. acnes-induced inflammatory response. RAW264.7 cells were pretreated with the C. palala
extract (20 or 50 pg/ml) for 30 min followed by the treatment with membrane fraction of P. acnes (200 pg/ml) for 6 h. The expression mRNA levels of iNOS
(A), IL-6 (B), TNF-a (C), and COX-2 (D) were determined by qPCR. The results are represented as the means + SD of three independent experiments. *P

<0.05.

P. acnes 2] membrane fraction =200 pg/ml o] ‘=2 % 2|3}
At} 6 A|7FEZRNA = 3}o] quantitative PCR & 4~343}%1
t}. P. acnes | 2]} 371] 271813 ¢ INOS, IL-6, TNF-q,
COX-2 o mRNA 2+ 3Fo] C. palala 25 5= o|&
7h28hs 22 813k - 91 9irkFig. 4A-D). TNF-a o] 7%
20 pg/ml O A= TR 70 2 M o] ZHABke 21 2}
Q18 4= 313l ck(Fig. 4C). HJFE]'H C. palala FEE0| 454
At E7FRIS B e ASHhE R F AR A& I
ﬁﬁiﬁPmmmWJﬂ%Eﬂ%ﬁ%% & A

o > e,

x%_gi

>~

(9]

0|
i

filjo

S
=

g oA 4
SRR @?%%@ﬁﬂﬁﬁ%@ﬂﬂiﬂﬂ%ﬂ

Bu| & &X5t= 7oz A QIthWebster and Leyden,
1980; Vowels et al., 1995; Cunliffe et al., 2004). Lo A] P.
acnes©]) &3 1|7} ST == G54 AR EFRIC 2 =I1L-]
B, IL-8,1L-12, TNF-a7} ¢l o mid ZHE A EZof| A Hu| ==
IL-6 2 IL-8 AA] FFHEG-ofl 71018 4= Qlokar Harg Bf gl
tHGollnick, 2003; Zouboulis et al., 2005; Kurokawa ef al.,
2009).
EE AR o & 5= A= T2 HEZA]ZHA
Zeirkufol 4l AGo] ARSI, ol 23t shaha PR
ﬂﬂﬂEﬂMHﬂﬁ%%@ﬂﬂ%@%ﬂmﬁ%&ﬂﬂ%
HZ-g-o] QItHLim ef al., 1995). o] 3t A= Q13f Z Lo
24 AR, SR 5 o AAFEES ol8 3 o
7} 85 o] 0] 2|31 QIrk. SR P. acnese] |3 A%
uk-3- A&} B3} C. palala F+222] f%50) Wit AF=
W Agolrt,

C. palala®) e}z FdobA|o} 4| <ol 4] §1%5, Wetelo} 5
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1A 49 5 520 ool et okl A3t

2540 AR ¢ E%X% o, Qlat 2ie], A2 o) ofjgk
S FE=9 T % Joll gt A7} 2 a1 ¥} Qlek(Dej-adisai
et al., 2015).

H AL A= o E2 0150 2 AT P, acnes 2] membrane
fraction < AN EZ20) X 2)319S o] Z7}8k=1L-13, IL-6,
TNF-a 3} -8 =4 Ao E7FQ1THNOS, COX-2 o 22
ARES T FARY] W o] C. palala 250l o AAIE

Utte AS 2|22 Felskginh E3F o] 2 0] NF-xB ZAL

C. palala FZ-=2°] A H L 24 Uehtbe

%l stk C. palala =50 27t o2t A5
IS T GRS W A= Al s o] gl oA
oS &Ikt
IL-13% o1& eul=(inflammasome) A& A 7] % of 2]

x

(3] }-/\

=
O 3

=

SN
o=
2Hls

aff At Bl 2goh =], NF-kBof| &JRHL-1B39 4 S7h=
QlZenE AT AG 7] A 9] signal 1 (priming) &2 <& A

ITHGuo et al., 2015). ©]2]o] = IL-6, iNOS, COX-2} -2
@BA Aol Erkel U wielukg Bal SIS wael
NF-kB7} =8 HARIALZ A 2H-8-8k= Zlo] 2 A& A et
(Libermann and Baltimore, 1990; Hatano et al., 2001; Lim et
al.,2001). C. palala 32-5-0) NF-kB2] HAF S A8 5=
Q= 7)Ao &2 Azt & 4= 9J= AL IKK (IkB kinase) 2] &
A5} A 3], IkB &3l & A, NF-xB &] translocation 24| 5-o]th
o 71 0l AGE 53| C. palala 2550 NF-kB 2] ZA}
g A 711E A A o= ds| Azt gk

)
o Ee A1 B AFFIA ek @3 51
slo|t}. Propionibacterium acnes (P. acnes)= o] ES0]| A &

N
orifl

=0 WSl 2= Q50 & A& Jrh P. acnes = 1o
A kAR T =] o] o5l iRl wtig ol A F-Ash, w5
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