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2 ATE JEF HPel hstm $AE] ft H3F 2A=A A
22 A% AT AR AT BAoE AYsdn. AT 4792

¥ dAF, d9, 9N, d1E 70% ethanol®E FE3slo] I FAAF 3F
(Propionibacterium acnes, Staphylococcus aureus, Staphylococcus
epidermidis)®l w8 FFIAE paper discoE FAHson, A3
pH IAARE et IFFAF Al 72 Flojd FAE A=
AARste FE8We =25 AP s, 9 BAEE Frlete o3

2E 2IAE 4

1. Q9 94 FEES Paper disc diffusion W< o] &3le] IJFAS
AT 23 A Ax BEFoA IR 3Fel A IS e
° }

]:q 01_27:39 OI_OIJ-’ O‘i/}l], OI_BO ’{__l:,g_i %J-i%/‘gol %3}:

2. 9o R FHE XTE Img/discE 3Fe] 40, 80, 100,

1 =5 3T FEEY 4 MAANE SAHT 2
2FA

¢ FEEAE S Bl £33 pHE 2,

5,7,9, 112 =438} 37TelA 1A% 59 ¥A]8taL pH 72 -6—5}/\]1 ¥
S FAHT 2 dd FEECAT EE pHelA AL FFEAS
Bk w2bx 47kx] NE F 3FAF A0l PR Hold dd FEES
ot A3l o] -3kl

3. 71 #Hol 3 FFEE Hol: FE8v FEE &7 Y3 €S 50,
70, 95%% ZAI F AYd FEFES w5 FFAHS AT 2F 50%
2

ethanol F3Ed4 713 =& JFFAHL Rdd. MIC =4

iy



aureus®ll W3 3FdFAMo] 50% ethanol FEENA 250pg/mlE 7%
A Jebtet. wgela o]sle] AFeAE 50% ethanol FEES AEE
2183193 o}

o
o
—

l‘.&

4 de] F sE IFEY FFL dY FEFEY TR =oAL E
7kl e, 1ug/ml 2 ¢ 0.3ug/mle] slE< 3t 99ch.

5. 99 F%%E9¢ DPPH radical scavenging activity= X3¢ ¥ X
vl ske] Zrbstg o, 250u/mle] FEolA 79.76%% 7HE =9

9 FZE2 Ferric reducing antioxidant power 0.05~0.59mM
/mLeE FFE FEo v|d e dAslso] Frhsg.

ABTS scavenging activity %3 A|®e FXxo] H]#H3de] Ao
7k e, dd FEFF 250ug/ml XA 46.31%= 71F =%

== == B

B -carotene bleaching assay:= 99 FEE&% 10, 50, 100xg/mL
Ee A= FAseS Eolx d%ey 250xg/mLe FEelAE Ao
vehd 343t 7] F lipid peroxyl radical®] 9Also] &< ¢ F
Ak o] Ao A AU FAstHo| Hold EAYE ¢ F e

_%
o] 71A-& lipid peroxyl radical& dA|3t= Aoz Azt 9},

6. 9 FEE RAW 264.7 celld] AEFo] wxEx 4FS MTT

assay® 37}t 23} 7.81~500ug/mle] X4 95.9% o|Ae ANEAE

5 Bo] AlEEA o] g5S FUd3gid.

7. A9 FEE29 Nitric oxide(NO) AA <A &373F RAW 264.7
o] &3lo] =A3 A3} A ®|el| lipopolysaccharide(LPS) 27 A

NO AA%ko] ¢ 6.5% F7kstddct. NO 94 A& dd 5% 10, 25,



o

50pg/mLe] FEelA 51.6%, 64%, 65%2 $5T AAaTE Riov
deht SR EHS BRHA gk

=
on:]'S‘

o

443slE=  Prostagrandin  E»2(PGEs) <9Ald] o= w49
Cyclooxygenase(COX)-22] 43 Hrlst 23 dd FE5EL 250g/mL
o] FEOA 62.7%, 50ug/mLe FElA 68.0%2] PGE, A <A
275 Byt w4 dd FEES P95 5T Aoz A=Y

8. IL-13% TNF-ofd74 28 7S 4% PCR 43 23 99
F2ES IL-148 TNF-o 84 280 9%% FA Eat oz
37} Q.

st Ze] dd FEE2 IHFAAFN W FEAE 2 Fas, 4
A4S Bl £3 AEEA o] glo] kA 3}7] W Eof] 7)o RALS 3
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Agstel FNaZe] Apon VST AN, daree w2z
FEsrel Zohel weh Azel dF B Frhsk A SAH, AAA
A7) 23% 5% 43I ART R T FHo] Fr%z o,
=35 3%, Wy, okEd], =g 5 A¥ulg] T FHE bz ot
o1F NFAANTF TL Z2EC] I T k@ A6 I3 BAHE =3
& ABH7 A ANA AR I3 AB T P PEES BEHT
geu dAl BHHQ 9 ARYS glod, £% FAEY Anel o
2ASE dehta gich webd ART QAo FAET Has T 5
Nt e, FEAES M AYBAS 24T 5 P AAE IS 9

o= A W £29 ZFold AT EHE AT 6 AAHA EE
vebd o AYH Jes 2RI} 2 5A6 we F43, 5, W
e 7, 228 24, ¥4, ¥9 o AEE 3= AR S =A==

=4o] Eojg9leon o]F Fo]EA N (phytochemical) o]} ).

A (Nelumbo nucifera)< FAAE F FFAE &3l Add AE

24 obAol BF, F EF7 A4Aolth. ARst FFE FHoE aAd),
5

=
2Ye] FHolAolE H|ET I, FF, B Fo gy HIsx 9o
o (Borsch, 1983 ; Dahlgren, 1983), $#UdlHE AL &}
Aol AAFAY =ZoA AwEZIE S, 2Ade] AEER EaA

AT AZE o7e, 7~8 el F2H FZ AN Eos I9H
9~10 Hel= dufial Aol AAh. £ FAEF A ABR o] &3t
$ew (Yun, 2007), o3 Fe= A8 i, Fegez o

23 QAL f5E AFEd AR AN HAA &S A Fdx
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A Ao CdERE I Al A4, AE, £ 2 ALY, A4
e ¥, B, AF o¥AE, oxF, dAF5FE ol wtaye=

A14-5o] g (Kim, 1981)

Ade] MHELE #AF AL, #AA FALo] 3= roemerine, nuciferin,
armepavine, n-nornuciferine, pronuciferine, liriodenine, d-n-
methylcoclaurine 3 FA4, Fd4, 9, &d Fo] FiEe
2eH(Yuk CS 1990). I 9o ZF3 ZFFFe] ¥y 3 4-
carotene, B]El C, E9} 22 33} dlelwlo] free radicals A|A
o=y WAFHAZ, &, YU ol B =3px|dE EdF el ¢

A . 53] A e wWeo] 3% flavonoids¥ superoxide
dismutase(SOD), glutathione peroxide, catalase®} peroxyl
nitrate9] scavenging, Fe#} Cu9 chelating &3 ul oz} 343}
a2k FAE VNP EZHR A FHAH3EeE low density lipoprotein
(LDL) 9] 435 @A 3w (]34 F, 2006 ; Aot &, 2008), anti-
obesity(Onoa, 2006 ; Xie, et al, 2011), & #0]|Z2 azjel 9
28 AHe 9% IF TAzHE 2 FAANE FF 2 2L AZYAS
75 AYdA & AF Ryt 9ck(Shin et al, 2006). =T
ddel] FFE EFsE AR 9% I FEF 5, 2008 5 HFF F
2007 ;5 °13A4 &, 2006 ; ¥A°t 5, 2008) F¥F(XH&H F, 2008) T2
A6 AT A77F Aok, A9 FFu| Gl FHA AFEE A DL

%

-

o



H2 olsh Zol Ae $4% JPUEF WA BHE HABYEA =
Sol deAA7] AAsAA, Az zulFe] FHEE Frhskm geod,
BN GAZAE ABSAE o §4o] FUAT ek, w3 £443% FYE

Fste] AR FAA3eHe] HE Holvhrtn A R 3o of
4HH, A5 2 rpEel 2d o] AX: AATHS ZI o, el o
AE RIS ve 1.58 A= AATHS BHst 9ot
A%, 373 Y, I3 =3 FHolv 5] el A FA FAE N
7|2 skaL, B A FERA Ave] Fof Ao Fage] IAA FUlstAL
k. syt A AWl W-L 19969 91lhaolA 2009del= 721.1
ha® Z7}stela, A2 AAEE 19969 20974 2008el= 12,563
Eo® Jd¥d 16.1%9 F7HES Rolx 9. A AR AFY A4
S dFoF Foky A=W A WFe) AASE WAS FUl RF
o] AS5AYPoRE o] glon, Fokt o]ge g AAAANAE A&
24913} shele Al=7F AW Jh(PEE, 2011). olel w2t A 2

h =

3 R/pba FUE 9 DI AAF AF) FEF Loy Aol
AT AQ 2A 92 2 Sk Ad AN BLe) dF o]
FOIAT glom ol AF, JdHF, HFE o Al 27 o] &HnA
da k. A FEES F3}, F9, FT B FF A7E AY
o)l W3 Fopx] AEF} dE0] AEE 71SA SAEAL ANde
=
—T

N2ARE ATE & 9T Ao AL, ol AYFEE| o

9% BE BHoE = %4 A LAZA A4E ASHE AN



AEFS] A A2 WA dA don o Ak BFEEEe 3

2)
g, 53] AE7)e] sty Wx, 3, X, 22 9 #HiE 54
o7 3= RI2A ZAsH(pilosebaceous disease) 2.2 I Ao o=
5 RAo] FUsg = Bt 3 St dERS] WAL GASEE 9%

9 9 439, ARPRR, £7, B34 99, 2o HeA 5

o) cherd AT AAH D Qe

qEE FREL A4 WFuT A BelFe] B, WHe] FFE I
PHlFAE WAE BAo] o, oAF AALAY FAhE Q=eAFH
¢ Aol Yok, AERAL FA A AA AT EAFE FEzA 5
A%k ATROA BY%Y P2 A AAAE AT AN
o AEZEAE FAAA AARNE T, BFYT) FAYYALE
A3l BF ANE REDh Z AR Fohsh W BEFYT 44T

)
AAEe ZrstdAe] os EFeol wsld A= FAFHI, IAEH9
72 "Wskd XAl g8 BFe #HAzt oS AskEd. A
v]z]¢] z]A& cholesterol, cholesterol ester, linoleic acid, free
fatty acid, wax ester, triglyceride 2% FA=rc}. cholesterol,
cholesterol ester, linoleic acide IAAM X2 A Eets FA st 2o
o wax ester, triglyceridex XA E Yol qFA JA == 2 "o}
A9 IAEulE IAAE FHT IAAAZE AA7E FAHzRE 2
¥]= AEH] (holocrine) WAl 2 o= & 3o I x|&uH]|7} Z7}std ¥ %

A8 ZF linoleic acid®} cholesterol®] 3=ko] 74433 squalened
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triglyceride 1®]aL triglyceride®] #3] AHE<Ql free fatty acid®
FFL 71 (Smolinsk, 2004). o2 g AW A W3tz Ry
cholesterol®} cholesterol sulfateZte] E7F3d & X3t} o= 2y Y
ZAYZANE Aele] ZAFE FAAA B AAs ARsES FEgd.
linoleic acidy B4 A|WAte=zx] ZAPo] =HY F

A8, 53] IR el linoleic acid®] Adz <
2due] A, & FZA3FE 2o dx IPE AP (Rosenfield,
1999). °]gJel®E WEY linoleic acid %9 Zixe

zZg " A AArF(reactive oxygen species, ROS) 3FA dA=
whajlsle] 95 o3A Atk (Akamatsu, 1998). =3 ZFx]4H(linoleic

B Fre| ¥4 AEe}
g

o’

o
e
&
lo
ity
i)
[o ru
e
i)
i)
”
N,
X
N,
lo
I
of\
ohl'

7]¥7] (calcium gradient) & WX}, o]& I3 & 3 EA 7= 4
A S AFAEE AZE FAEste], AAAER AR AFAE AT
<> 4&A (lamella body) THAZIZL, A2 SILAE AT, o)
22 7)Ao E49 AAAEZ A-AE APA A Dek(Holleran,

1991). oju x3]9] 7—7* AP EANAM = Ao EFIS wEH|st] ZRPFA
AEe] ZANL AR Ao ey ANy AZATE A23g. A=A
oAl Eu]E Ao]ETFIe 2] ZAAPAMAHES] DNA S F7/HA7IX

tjo



EFY 2 A¥E2 BF ARG oAzl AdH ez wmEr, o:
dAeA AE7I7F o] dA AFZHE A} FHe] 9l androgen
M E] FAFY AP F8F dF L §n, oJ=FL dihydro-
epiandrosterone(DHEA) 9 WAt¢} 5 A5 =4), DHEAE: 34 4A
22024 sulfotransferase®] 23] o4 +33sl= DHEA-sulfate
(DHEA-S)®  #igto] 7}53ltt. DHEALE 33 -hydroxysteroid
dehydrogenase, 17 g -hydroxysteroid dihydrogenase, Sa-
reductase %°l 93] WA=l androstenedione, testosterone, 5« -
dihydrotestosterone(Dihydrotestosterone, 5« -DHT, DHT)2.2 W
3=} (Lobo, 1991). AA A= FE typel5a -reductase’} A
Boln, E3] mye} FHx|Aojx FZH I testosteroned ©-L 7
YAZ22e DHTE AZFAUH(Thiboutot, 1995). IAxA JAHE9
7k AHE7]l oAl ¥4 DHEA-S9 F7ist 7 dojus ZHes
#e B er, Lucky o2 AF7] o|de] ojdelex A DHEA-S7}

dsdtd 929 AR o=F 24 RS BH e FUbE 2 B
23 ek(Lucky et al, 1994). o= F4 7|9 WdAHZ=2Eo| A7
ojde]l IHAA BAEE ZAAI}E FLY s2¥E AS v g
Thiboutot(1997) $& =5 &L 349 x| A FAd 3o v 3o
type I 5 @ -reductase®] &Ao] Eolfce RIE stgen odd A+
23 F4£4<9 DHT A9 Ao|7l A=F B Fejddes AL 9n
Sk}, =3 59 IFNA A149A U DHT A 3ol et Bye] 373} o
Wy JAo AP dF A7 ZIAE R, Bde 57 et
2|2 ZAFAAEANAN FAZ=E YAE vlxshd B FF e
TP P EN A x9 ZAYPHNEH} type [ 5« -reductases] S =7}
=A Jelgc}l. 24 A ZEJAHE type I 5a-reductase’} $9F o=
A3dte, typel5e-reductase= Z42H 0T testosteronesx DHTE

r% o

(<]

T

fl

N

I‘PN_‘.._I



1

N

¢

AJAA YA Ax Aol FrtEl= FHE HIX P} (Fritsch,
2001). Testosteroneo]# wW3sl DHTE: 3= $££4)¢ androgen
receptore] $$1He® ZYAFe2H androgen J|F FAAL] AHAAL
dojupm, IR AEe FAF I WA} F¥D I 9 5L
FAdo] o]Fojzxl= Aoz ¢AH drh(Rosignoli, 2003). In vivo A
e FAXA AEe FAF} A AA FUte BF 4FES vHd. 18y
in vitro 234 androgene] IAA A2 FAE FAAF|A|HE
A AExe] #£3EF FEIA = gtk °]& androgen °|f]9 IFHz|A
A Ze] #3tet FPRA ARt oF JFo g RyF At Bull(2002) 59
Ao 9sphd CCAAT enhancer binding protein(C/EBP)family,
peroxisome proliferator activated receptor(PPAR)familys} 2
Ax QA7 HA A AEL HF E3F A A A JFE 9.
PPARs(Peroxisome proliferator-activated receptors)<= 3|4 A X
o] E3te} A HAoqdt= 3709 ol (e,8/0,7)= AL HZHE
ol MY z=2E £.84) (nuclear hormone receptor)o]t}. o] $£&
A+ RXR(retinoid x receptor)g o]&o]=A| (heterodimer)S o] Fo]
theFst fAzLY] AAE 2AHHE Ao e Zh(Kuenzli et al, 2003).
53] A AEe &3l oA Wf Fod d4FS Fjed A AT
Azt 9shd FAA M ENME PPARs7t #dsw 53] PPARS/
8,77k A AAFH &35 FIHA A=F LA FoF %S Igx
a2 zx132 9)t}. PPARs ¢4 fibrate, linoleic acid, thiazolidinedione
ol Z+Zre] ofYe] ligand® F&3st= ZAex A geon, A
AMEe] B4 Eslel dFS Fch. 53] DHTS PPARy 7=} 3
Assls W ¢522 PPARy & AE AR Iz Ay aA Fvt
9l on, androgen® PPARE EgAo|xut A3 AAL 7IA 3 9t}

(Rosenfield et al, 1998). 23 5 3304 ©] 22 DHT7 AAHHA



2 A A E] DNA 233t Iz A=z #4do] Frlstar A ARA
2425 FAFAA Ix] Eu¥)7l 718l (Zouboulis et al, 2004 ;

Smolinski et al, 2004). =3 F34Ae] AMAI EuE ZIAH A
AMEZY AA=R FAS A AFAHS EAAI G (Fimmel et al,
2005). =3 ZAFAPAZE] DNA S F7HA mIFA s A% 3}
743t 5& S2d FAe 2o FHzstE gyt 27 Rz FE9=

2 ol HES A n S 374 A P S 2T

O]

oEFel Hojdte Aldele 1] ¥ 37|14 Fd Staphylococus
aureus®} Staphylococus epidermidis, 1% ©<¥A° ®EFA 7+
Propionibacterium acnes’} 9t}. o|F QAsAQ AFLE E3 LA
7 A q¥E = FFE P. acnes °|th(Holland, 1981). P.
acnesv HFAAFLE F7)4eln UdF+= micro aerobic A=A A3
71 sk Bde] ebZFox AR} (Kearney, 1984). ribosome rich
cytoplasm® 8¥|Z3A FAL AEHE 71A32 9g9en pH 5.0~6.5,
30~377C, A& Eo] ¥&FE FAo] s, 7|+ 0.3~1.3m X
1~10mel™ =jojd FA BWESH Fde] FeE pro-inflammatory
cytokines(IL-1a, IL-4, IL-8, TNF-¢)2 AAE A3l I574,
M AExet 73, %, 24, 3F = 4 ¥H(Vowels et al, 1995 ;
Basal et al, 2004). P. acnes® ZA13} A&3}(colonization)= A|BA
= AERAA HIuEE 5389 pro-inflammatory mediators
FH)3cH(Knor, 2005). P. acnes= A EZHE431E (polysaccharides) 2
T4E FYAH FRAA BEAE ASAA GIFIYE T (polymorpho-
nuclear leukocytes, PMNs)E XEo|E% 3= #E¥A9 chemotatic
=2ES B, NI T = 9454 AolEFYIY TNF-e, IL-15,
IL-8, GM-CSF %9 AAE #A3A 7 g (Graham, 2004 ; Grange,
2009). P. acnes?’} A &AL o3 FAHEW FFF(neutrophil) 7}

-8-



lysosomal enzyme® ROSE A A3tal, follicular epitheliumS A=

9 EANA 945E RN, P. acnes7t Fojst= vH gl /)AL

i

A2 Ak 213 AFFLR P. acnest Rl EAEE AWENELS
(lipase)8] W H-EE 3FA3ste o]9eE protease, hyaluronidase &
wH)sle] S-S do . P. acnes®] WA J|AE LolRy)

A ATANA AJEF W fFol Al P. acnesel ¥ FA7F BF
£ 9RE ¥A 245 E 7B P. acnesel W&
A A5 Ad=F AN AR FAFEG o A dehgen FA9
A7t =T F5ES) At Kersey(1980) 52 dFolA P. ac
nesell WE AAA I|Frge] AE7l =EF9 FIEY vHFTS B
3t =3 =2 ¥ Fe| CD4+TAIE (helper T cell) 8 35 =
HLA-DR®¢ Wdo] v} 13

2
F7he A 99 5o ®

oJtb. 1 9 heat shock protein®d 2L WA Ay dFS
ZZA G deFH 3, Toll-like receptor(TLR)e] Aoz o:=%F
] w o] A A AolEFIe] Aol F7isck. o]#gk TLRe] W

4

Bz FHe] dfAA A FrlEIdlew TLR2E P. acnesol 23
NF-+b #43tet IL-69 AAE /IR = & dATFedAE P
acnes®ll 93] TLR2+= 1IL-12 p40 promoter® #1389, anti - TLR2
blocking el sl IL-12, IL-82] AAe] AA=cty Rusgct. =
o2 7142 E P. acnes’t ®Wsh= glycocalyx polymer= biofilme
FA sk Axe =73 EFYFHQ AHow ZEe] FAA WS Lo
NIAY oA=F ANEY aHE AHSA I} (Burkhart et al, 2003 ;
Burkhart et al, 2005 ; Mah et al, 2001).

ELATFHS S, aureus®t S. epidermidise QEA T HZA3 2 o F
S 3= S8 ddFolth. S. aureust AQAN g xS 9

-9-
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R =5 23 FhA AR, F7] A=FH} 2 A, Fold,
W34, d9d, 59, HA9d, HE2F 2 ASS 7 4F AdEs s
79 347 F9 A4z <A ddk(Lowy et al, 2000). FFAo=
EAE dor AT AR 40% AEE Z, IF, dehRe], Il
EAst WFel 93 AHZ(enterotoxin)E AAIE AFHe AAF
olv, 7}E HAFAel A Fo= F(genus)olA FAsA WP E wrh
Afr&de] ARLE AZJHE Sk SxaLT AAste] AYAUL
B EEZNE RIE BEE F& d¥E& i, fibronectind . FF
ddSs JIXA o] SFAIES] W e RAFT S gJow, HF
Az z23& FHsx FYS 55 AE &7 ai(lipase) = Ao}

= H
FHEx, 2011). =3 AF A3l 232, A (slime)= A3} 3A
AZRY FAS BEsty, 79 S}YA AT FEs dAENA =
AAE £/ H(Scholzen, 1998).

S. epidermidiss $1Eoly Rw}e] F7toA AAse H|HAM R
=AY %), S, cheese, 7|8} U4xE TFolA EHd. S
aureus®t & AA(slime)A5o] FAAZRE F#AS HXI33}a SFe

a4
5]

Wel el 4& 282 von AT TASE IARL 579 @

Peter et al, 1977 ; Melich et al, 1982). 284 R Yol x|
AA e 23 F7)e] AFE P. acnesst EEATTHL £ AFIAL
Algste] 9FS A3A ). P. acnes= 94F 53 Wul
keratinocytes Al=3le] ©}Fe] superoxide anion(O. )& A},
o]2A MAHE Oy & P. acnes®] 73+ AssAq, Nitric oxide (NO~
)¢} 37 peroxynitrites FEHE keratinocyted £ o3t} (Bowe

o[o r

[} -
= TEI}L
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et al, 2008). Wx7} JAHA ¥ o= AAI PR} linoleic acid’}
A sHA A3 palmitic acids= F7F3}. Linoleic acids ROS(02 7,
OH~, H.0,7)9 AARS A=
H,0, 79 AAuE 72X 71tk (Akamatsu et. al, 2003). ™ X394
ROS? #AEF AL P. acnes 4 A3l =R ZFS =z,
palmitic acide HEFS 5ol Fodsk}. =3 Ix]F9 squalend
triterpenoid® 2| &3l A oA MAE= superoxided 27%0]
9ol IFE K3F3x|9, squalen peroxidert AAHW WEIAI}
inflammatory mediatorS AAs, AT A3l o3}
(Akamatsu et. al, 1998 ; Ottaviani et al, 2006). A x2%F Z 10,
(singlet oxygen)® ‘OH(hydroxyl radical)2 332 3itstA] s}3,
22 FAakshakg-e] A, dwA 2 DNA A3}, 2@z e A&Ed 9
HIAAR QA wxpE el o3 FFAA, ded AAHAF Sl Fejdy
H 315 7FE3A o FAAAEFTE olEd AA A AR A4Sk
EAEG olE UVA &Y AEAEe Y F3HA Aslds & 93S
gte}. collagen I 239 % o] F&= 7/HF 22 74 AE2E collagen
JFA3 Ealle 222 dFxsiet A A2 Aol R A fobAl
ZoA '0,& ®|EF ROS7F MMPS(matrix metallo proteinases)?)
FES 2479, 10,2 UVAR #5359 MMP-1(collagenase)?] @4
WAt (Vile, 1995). webA FAiksiAle] A-&2 9% =3t 2x|e 3
=g F4Y dF T AA F99 A AAHNA Fad JFS o

_)

£o] 9)3, palmitic acid= ©x]

>

o

Ao AA 2A9 &4 == g3y g% A5 § oy Al
g A W o] kS R F2Ip3 o3t WAz}

2285 3o A (redness), Td (heat), £ (swelling), E5 (pain)
=]
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&
(B
)

prostaglandin E,, lysosomal enzyme, free radical 5 t}¥
A Ee} WiAEREo] FosrnR, A3t WA E 2d doju=
HogukSolgtaE & 5 Sl & WANEI} AT - blo]H X &

a2
lo

2> e
_O|{_l‘
us)

rO

HAA2rt ZAstEL, FA3E HIA A A5

|
ket AASS Brlste] AFHST ABAAG

olo
lo,
r_-‘\_o’
rO
L
ful
i

cytokine< interferon, interleukin, TNF(tumor necrosis
factor)s 509 F7F7F EAHGow AA v FPER F R o2
A Z 2} %‘E-TL Aol £ HEZF 9 H=ZTF Aole] HEE AL ZLEA
=2 BN ARA mFer FIFAE R3], AHEQ receptorel ZF
3ol 1 ‘E°ﬂ g Az BAsE a3}E B3I} cytokined EF
AE Holdge dehle AHMEEREY B2 %
govt, Feo] okl Fxelx F FgdE Aoz FeA Utk w3 7
cytokine®] #§2 SHE F&3 FA AR IS ZE AHPES
g}, &, cytokined ¢ubH oz cye A4S Fn, b€ cytokineo]
2 gL UrEhIME ghch(Abul et al, 2003). M EE Fo Fdo]
HE o]&de] At dFol A I o]EAe A —?—5‘:?‘5}1 =
Twe *}°li7}°d% %9 H=ZFu FAHTE ZASAIIA,
HAAEe] AZ7t e FAEEx dedh(elxd F, 2010) YJrEd:IL-"J
il

Fe dsdezr 2A% St 93on 4 ARY, 9FY S

m
"

(o3 :

Zalo] Y} Fle}EA] (catarrh) QZol )
FA Ho] 22 FHIRVA 35, QHEINA 95 TR olEyA

R4, Z1FA HA, <Ld2r4 ¥d, 3T s 2 & 9+ F

AZure A AN T} e AZANEEo] A3 HW nitric oxide

(NO) ¢} prostaglandin(PG), IL-14, TNF- e o2 9% vl A=A

-12 -



H|

rok

G (#HYSE 5, 2009 5 Higuchi, 1990). =3 Yy =525 Z &3A
lipopolysaccaride(LPS)= 18347 AEute EA3, monocyte
¥ = macrophage]# TNF-a, IL-6, IL-1B8} 22 proinflammatory
cytokines 77| Aoz <4EA 9Yrh(Axtelle et al, 2001 ;
Lazarov et al, 2000 ; Lee et al, 2004 ; Scott et al, 2000).
FAAESH s & w AU 459 AW Aoz A3ty 2EH AT}
g A P olet AP FAPARLEFIH €54 cytokined WEHELE ASE
S o A9l gesa Zde) WAAZA FaT J92e o,
WSE AFe G Besel USEE AAREY Aledsht dAAE
7t =34 AFHd 954 cytokined! TNF- ¢ & 22 529 w7
Aot il atr 9 FHRIEF AAS S 45T AskH ZEH X

il
Mo

kBt & Axelzte] A 3lell 93 cyclooxygenase-2(COX-2)9}
inducible nitric oxide synthase (iNOS)¢] 3o o] &3},

3T AME Aol F&& wiste vAA A2 Fad AT dAe] H
9= NOx A3tA A A F A (nitric oxide synthase, NOS)o| 2]3}o]
arginine. 23 ¢ A=, NOSE nNOS, eNOS, iNOSE TAHo]
stk (Moncada et al, 1993). 3 U9 =5€ {FHEA NO- 72E€3 &3
FAAE FLqowd FAFAAE FAAI = i, d5AHNA Y FIx
g NO9 AL FAFHAA, #F 59 5SS FAAZ 8% o=

A5 WA AFAE FRF FAG LT AT e
A8 FAA We] 55 42 4 3 (Mu et al, 2001 5 Ryu et al,
2003 ; Stokes et al, 2002). NO AA9 F7l= PG A< T7HA714,
2 NO A dAl= COXe PG A S JA g} (Szezeklik et al,
2005). 9% % Ao)EF}F (pro-inflammatory cytokines), NOS$}
PGE.E iNOS$¢ COX-2¢ 93 o} A=t (Posadas, 2000). iNOS

b n

-13-



E AZU Ca*'9 Fxel ulgEAon ANZ, AHFJIAE, HIAZ
A Et AZAE 5 o8 AE oA LPS, INF-7, IL-1% TNF- ¢ 59
Aol s @43kl AAZ T dFe] NOFE ATt (Knowles et
al, 1992). NOE FFAAA 5, T2A7A 5, AZIARA FANA F8&

Sl Huse] gel, WP el YiBe AT A, 94

A EoA AEFAS v ZES s, 4§ AdAZF A= A2 S
A EREE 28A 9t (Feldman et al, 1993). NO7} AA

BSojzW xS, A £, $9AE3 §o F4S dehx Al 324
57] fck. H NO7E 28 o e® AAHW shockel ¥ da3
ATHSoE
%

A T

-

e
o
Oln m
o

ZA &2 mutagenesis, AR Zx2e &

8-S el (Knowles et al, 1992). COX

oN o
k9

o
=
o
A

ff

U A 1)

=749l arachidonic acid=%¥ eicosanoids9]
¢l prostaglandine® leukotrienesq AIAL wiAst= 2LEH
ol F532 9FE g} COX-12 dz:Hed g AAE
2748 AA7s A, 18 243 S 22 AY e wxg 4
o] uksll (Warner et al, 1999), COX-2& o8 F79 A9
T 2kl d57 $5% °MIss PGE BATL 2N dF5A

oko] MAE FHojst= Aoz A Atk (Moon et al, 1998).

o[N ofx

=)

=
HI 2 e
l-q:

)
4

%2
‘e
do foh
o B
® oo

(<

)
e 2
e
ol

A% <oA= =A phospholipase A3 A, lipoxygenase A =L
cyclooxygenase A A= Y= 4 9}, o] eicosanoidse ATA A
T 9% e COXel 93 AAHn F FHe oHEL: F 454
FEA &2HS2 COX-29 &3 Ao}, COX-2¢ 93l AAHE= PGE;
FA L vl ZH Ro|EA FF gl A&l JAEH Y &34 Aol A7 TS
o 5o FFAELRE Ago] AFTEe], SAo] Y3 FFAEo] g AEE
Eo] aFH I 9}, o)A o] FE "WlEAH COX GAAQ v 2EH|Zo]=A]
4

Al (nonsteroidal antiinflammatory drugs, NSAIDs)E #A7|7t

-14 -



2831} 91o] & Aol 2§ A, COX-19 B4 A zzretd
HAF AZAe] AAFHA 9AF =L F Age] HLuEm FAtEYE A

3T dEF AEe AR nAAA A A5 es}, Iz w0 s
P. acnes®] #3454 44 2 45139 FLE EHo® dith. =F F
BAE AEF YELorE tetracycline, minocyclin, doxycyclin,
erythromycin, roxithromycin %°] AH&¥3 9it}. =3 =22 gHal
747993 spironolactone So] AHSEHIL k. IHE A=F X =A
2+ benzoyl peroxide(BP), retinoic acid, salyclic acid(BHA),
adapalene, azelaic acid, clindamycin, triclosan %°] AF&53 9 t}.
et A Bt A4 A s Az, A% A3, 2Y 3R,
kg So] dvehd £ 3 AU Hfew 7 xF T AR
ohizh A WAl dF EAs Qg R A Fel s 7]
FRS dorrg FA SR Ak wEpA dReA = FFelA AFFHIL
T 4% AL AEE SR 9o, 20019 =X = P. acnesl
g Aol 67% LAs Ry}

HZ 27 A o]e A= needleol v} BAZEHO|AE o] &8 AEF U4
atg], go]A x| &, el WsHA whgst= - FAA (5-ALA,
29 Ft Tk A ALse 3952 (photodynamic therapy,
PDT)59 934 Asdysd F&aHer AXA(FE)s 3PAF 55
Agste] 27A1E Tl AAFL A (AT T, 2009). A=
gojst Aol & AA-e 2= Tk, F, ¥, FFeY F9 =
TN E o] &3 A, AJEF S

I ZEY fANMY EF I FH

E
ole
2 &
[
i
X
2
o
=
o,
X
1-l
>
X



| x2g, ¢k s -hydroxy acid(AHA), B -hydroxy acid(BHA),
g 2 dAFE, IR FE A= FEo] U= AES T
)

=
HAES ol 8% B, WEAA, IFAA 2 AP T2 o

Jo
2

=
1=

X
e

o o] FA k@ o=F AR AN PTol ol §H L glor} oby
2 EEe WeE ofdgel gtk wed FASHEAE
4 5ot F9Et FEAE0l Hold AYTHEAL
Fe A7 Bash, & AT0A AU oRE FEES 08T Fas,
37, FAA8] B WAE J=F AMES] AT FEAS FAFTA
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2.4

fEver A9 9L Euistel A AW 71097 FIoERH
A" Aexw FAHS} L o, EXEst =43 A Azt solwd
Tl AAst= FHI(Nymphaeaceae)® thdA FA R OZ = &
(Brasenia schreberi), NAZE(Nuphar japonicum), NNA%E (Nuphar
pumilum), 7WXQAE(Euryale ferox), 9 (Nymphaea tetragona var.
angusta) 2 9 (Nelumbo nucifera) 5-°] ch(]ZE, 1993). o] F ¢
Ao St A F7] ALE AL A2 FEFEE el Uy
A FE el vt FHel o, W AFol £ 6~7Lel F=d], YA,
24, #4, AFH T 2R AR AdG@ AR, 1998). ™9
(Nelumbo nucifera Gaertn) ¥2]¢} A2 w7te oA G (ZHA
2006), XAEFI LY 5 WA AZ] aHAHA RAew LA ot
(344 % , 2005 ; Brindha et al, 2010 ; Shin et al, 2006).

}L
lo

flo

=

<

)=

i

AL FIZF7|7F FolA A, dY, dF 2 FeE FEHEH, A9
B =25 FAGERE QAGCET), d FA A9 wlol(RH)E AAM
GETD), 99 F££& JdFGEE), 4& SR, TAEYUENDE $
), <2 FYE7D 9 wdE A Gt olgt2 Fch(Jung et al, 1998 ;
Kim et al, 1999).

T2 BAEI AAR ol&ste] gtow, dF HIYUE= 4 AHEe=
AgEo] gk el A2 s ME) el 3, Ax, FEI x|,
A oldAlR, okxF, SF Fgl 2o, HHE AL F(@R) = AAF
© AAolFRAME), 2 S A= L2A 0L A= &S
o] ol F@Eel A AA, A7F, F7I0kF)l 3 FF (7)),
(i), 23, A Fo] A=l 77 Atk R CRETE) A<=
Addol ‘ZFE €A 3 "HikE veA 3ie wAeER ¥ ASGEH)E
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(MLJE) &2 w7} ofE A& =&

=0
B

™
N

Hiw

b A BATS Aol F, A oYl wt

Seks ssich (A, 2005).

A <)

g

=

s

FasAz Headel, 9% B

k)

s

T

@ wehel E7b o}

£33 =®

o

ujpw

T
K

2000).

y Kim et al,

1998

9t (Jung et al,

BIEN

o3

GFARSANE Wl e FAAA

N

of
w

o

2 obgd

A A 3

RN
=1

AR AE

2 ARAReG 2Ed

Eal

o)
s

a7}

o2 A ofEEoli} 7wl

3

2l o)

oA =]

-§-_]__

2u] Z7bel o

7]

%L]_.

g2 9

Y
o)
e

o

Ay
e

oy

;on.

TRAE9] A AR A I FEAS flavonoids7t 7}

1.

<

ojny
plo

p—

A= 9A PR <

a1)
=

zA

* 0.013 g, &3l% 63.84g,

9.26g o|d,

T

= o =
e A F

7714

&

16.9g, A% 9.99 g,

)2l

A

YJEF 56.4 mg,

400.5mg,

2

Z+ 2,208.1mg

1,545.2mg,
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10.5mge]3, ®|ebIA 16.9 mg, H|ePIC 0 mg, HEM! Bl 0 mg,
HElWIB2 7.6 mg, Niacin 8.0 mge® e (e]4A, 2009).
HaAA(2009)¢ ATl osd ¥ 1.65g, #53tE 10.23g, =49 A
14.47g, ZA4 2.29g, 3% 9.36g°]2 F7|12 =+ ZF 1345.25
mg, Z% 1069.51 mg, ¢ 293.27 mg, vf2dlF 261.48 mg, YE
12.41 mg, A 4.32mg, °d 1.76mg, T2 0.27mg, ¥HEA
714.61mg, HEFWIC 679.58mg, HEFY Bl 4.10mg, HIE}9IB2 3.67mg,
Sucrose 1,645.56 mg, Fructose 210.70 mg, Glucose 110.14 mge]=}
sto] F A AEeo] oo Ao]E Rl ol Ao AKFEAF AW
Z71] 47l 23 Aol A=},

aAedoa] Hyl®El AN AHRoVE pelumboside, nuciferine,
coclaurine ¢ alkaloid¥, gallic acid?} methyl gallate &<
aromatic acid¥ ¥ quercetin, isoquercitrin, hyperoside, rutin,
kaempferol 59 flavonoid 7} %t} (Furukawa, 1966 ; Cho et al,
2003 : Kashiwada et al, 2005 ; AF 5, 2011). =3 aporphine
alkaloidsE o}% 3t ZAZFo TNES 53 FF TAZHE

F25 G3u (PAY 5, 2005), FFEAo] = HAow LFH ).

ool # ATAHE A FEEL 14T AT NG FEAE)
Fast, 99 BYS Fohste] WAlel VARUAE F4EE A2
A= Az 7154 2ABA Aol N A xARE] AT o] o

2

o Az R B BAS F2

u
pr
x

<
e
ue
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o A 9 ¥y

B ATeA A R9E 37 YL Wb 9% AR 44T 9%
20109 69 FHRE (LLATFDAA FYstel £4F F 572
of Agadsion Qs dure 2009del AANF AZT A=
WA AFuke FEzFAA FUst] ARE olgsgrh. AU
A7tz 7, 43}, ¥ Aol 447 AL 20119 62l
EeAdmsel MHAste] 2T F 52 Az ARD A48

2

)
flo

—z
L2 W

dg o o

oX

oX
fr1

ofy
o}ll_t’

&
5

2) At AT
AuFZEo] A4 $¥lE 50% ethanol(DAEJUNG, KOREA)&
2185t o, st Ao AFE-3F AL Na,C03(Samchun Chemicals,
Korea), Folin-Ciocalteu(Sigma-Aldrich, USA), 1,1-depheyl-2-
picryl-hydrazyl(Aldrich Chemisty, Germany), 2’ -Azino-bis(3-
ethylbenzothiazoline-6-sulfonic Acid ; ABTS"), Trolox(Sigma
Chemical Co. St. Louis, Mo, USA), g -Carotene(Sigma-Aldrich,

Co. ST. Louis, Mo, USA), linoleic acid(Sigma-Aldrich, Co., St.
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Louis, Mo, USA), tween 40(Sigma-Aldrich, Co., St. Louis, Mo,
USA)& 2835l 1 99 71k Aok 55 A ofs AH&3d

JHA 2L 93 7| 7= paper discxE (AKIJT049005020, Advantec,
Japan) 6.0mm, digimatic caliper(Absolute Digimatic, Mitutoyo
Corp., Japan) & °] £33 c}.

Ao = 285 7]7] = rotary vaccum evaporator(Series CCCA-1110,
EYELA, Japan), deep freezer (Chayon Laboratories Inc., Korea),
shaking incubator(HB-201UT, Hanbaek, Korea), centrifugal
separator(1236MG, Gyrozen, Korea), incubator(MIR253, Sanyo
Electric co. Ltd, Japan), 96-well plate (Falcon, USA), microplate
reader(Biolog Inc., USA), UV/VIS spectro photmeter (UV-9100,

Human co., Korea) %°] A-£5 4},

3) AHSAF F A

P AFE A 5= F 3FoE AYALGAY (KCTO) A #F o}
A}&-35t9 . 5= Propionibacterium acnes 3314, Staphylococcus
aureus 1621, Staphylococcus epidermidis 19175 A&3tg9 o9 wlx]
+ Reinforced-clostridial broth(Becton, Dickinson and company,
USA), nutrient agar(Becton, Dickinson and company, USA)%
A48ttt 5= WA E o]83le] 37T incubator (MIR-253, Sanyo
Electic co. Ltd. Japan)ollA 2417} s <kst 3 33] Al sl Fsle] A o]
JE" FFE AEslgen  incubatore] % 95%% =53}

(Table 1).

e

|
A
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Table 1. List of microorganisms and media used for antibacterial activity test

Temp.
Microorganism Gram Media
()
skin Propionibacterium acnes KCTC" 3314 + RCB 37
flor
Staphylococcus aureus KCTC" 1621 + NA 37
Staphylococcus epidermidis KCTC" 1917 + NA 37

DKorean Collection for Type Culture
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2. A=y

(D] #9o e FT4E A

0]

1

~—

A%, A9

)

AL o, dAx, A9 25g% 70% ethanol 1LE 7}3}e] shaking
incubator (HB-201UT, Hanbaek, Korea)elA 24A7F ZFol 23] %
stk FEAE 4000xg, 10TeA 10¥7 ARSI o Fste]
(Whatman NO.5) rotary vaccum evaporator(N-N Series CCCA-

1110, EYELA, Japan)® 35C 53332 2 Azso] A w2 A3},

’

2) Nu 4 FEEe 379

AE, dd, A, e FIEFE SAS]) S8k Zaika(1998) 9 B
o] u}g} paper disc methodsE o] &3 ct. 3F9 #585 47 19 Fe] ¥
#H3tel 10mle] brothel HFsL, 37TolA 24A7F Fob  voksle]
A7), 33 AW wjeksigdr. o] #FE 10048 7+t RCB, NA
Wz =2stx BFF paper disc(AKJ-T049005020, Advantec,
Japan)el] 1.0mg/ disc®] 5 A%, A9, AN, AW ARE FFA7
Z FFE =93 RCB, NA ®x¢] 1A 9o EY}. o] petri dishS
HAF A 37CE FA=+= Incubater(MIR-253, Sanyo Electric co. Ltd,
Japan)olA] 24A17F F<t wjgd F disc F%19 inhibition zone9)
A7 (mm)& digimatic caliper(Absolute Digimatic, Mitutiyo Corp.,

Japan) E 243ttt BE AWS 33 M APt AFFS AeaAst,
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3) A= F9E F2E9 € 9 pH HAHA

FEEY 4 HAHAES SAs] 9l 40, 80, 100, 120TelA 1 A7
¢ XY F AHY LEHEE FEEY FEV Img/discrl HEF
paper disc method® 78 SAWHF FL33A S35, pH A
ZA4e &S pH 2, 5, 7, 9, 112 A F XNEE st 37CelA
1A)17F F<k #4218 o5 pH 7% F3}XA paper disc method® 37 3}

H| 323}l e}

(2) e A2 =24

Ade iy AYIAPERLET FEIHV AT FH FE4AE AAHI
g APer dd 25ge 727 1L9 50%, 70%, 95%¢] ethanols
7}slo] shaking incubator(HB-201UT, Hanbaek, Korea)olA] 24A|7}
¢ 23 FEEGT FEY 4000xge 10THA 1027 948 & F
o] #3le (Whatman NO.5) rotary vaccum evaporator(N-N Series
CCCA-1110, EYELA, Japan)® 35C 33z FZAZs A=
Ag-stsich.
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FE84id FE2A

7t FE89E 349

dd Ao FE8WE FFHS 53] 9s8ke] Zaika(1998)9] Hyell
u}g} paper disc methodsE °]£3}3ict. 359 dF5 7z 19 Fo] A
# 3ol 10mle] brothell HF3dL, 37Tl 24Xk F wjeksio] A
A71aL, 33 Ad sk, o] FFF 10044 RCB, NA wizle] =%
stz "#3 paper disc(AKJ-T049005020, Advantec, Japan)el
1.0mg/disce 5% 50%, 70%, 95% ethanol® %3 A A8E
2z FeAN F FFE =23 RCB, NAz|e] md $lo] £t} o]
petri dish® FH#HeJA 37CE FAH+= incubator(MIR-253, Sanyo
Electric co. Ltd, Japan)elA 24A]7F F<F wjoksiact. wieF F disc
#9219 inhibition zone? A7 (mm)& digimatic caliper (Absolute

Digimatic, Mitutiyo Corp., Japan) & ZA 3},

Y. & 29 FE¥ Minimum inhibitory concentration

E 88 dY AR FH2AFHFE(MIC)E broth microdilution
methodE °]&35t9}. 96 - well plate(Falcon, USA)¢] RCB, NA
xS 24 1008 #7332 50%, 70%, 95% ethanol® FE3I A
A2E 100E 1000, 500, 250, 50, Oug/ml & 343 F5F A

F 79 FEE 2x10'~10° CFU/mle] HEZ 3IAHAA 100uA
A7kt F 200wF F7FsSich. I F 37TCelA 2447 wjd H,
650nmel 4] microplate reader(Biolog Inc., USA)Z F3EE

: %
steich. F2E7} 0.00% vehis AR Ho) FEE MIC oz Fas.
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3) st A

7}) Total phenol contents

A AR ¥ A% B

S48l A% 0.2 mLel S5
1

3) Folin-Denis W& o] £3}9
4 5 mL# Foin-Ciocalteau A% 0.5
m

Le 93 £F3le] 37C F2F2004A4

=,
e

o
oft
flo

o] &3t 740 nmelA

=
=
222 29999 gallic acidS BEEAE AP BEADA D¢

1}) DPPH radical scavenging activity

1l A& DPPH radical £#%< Blois(1958)¢ i< o] $3}
ZA 359}, &g 100 mLe] DPPH(2,2-diphenylpicrylhydrazyl) 16
g& 443 F, oARXE olFste] DPPH vz £A& Azs}gc.
A3 DPPH 2 £ 0.8 mLel ol&+& A IFF(3~4 mL)S 7}3H
spectrophotometer?] F3%= 7ol 0.95~0.997} HEE ZAs9).
olet-Ze] &alE A% 0.2 mLel DPPH 2z £ 0.8 mL& 7}sta 37T
F2rze] 10¥7 FAF F 525nmeld FZES FAsNGD. dzTe
Am &93 T4 %9 CEEE Agsgen, oo S o] &3}
DPPH &tdZ &4
DPPH #tvZ &4

=

S
1
=
|
>
f
()
ol
of
bt
~
=
r

F35) x 100
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t}) Ferric reducing antioxidant power (FRAP)

99 Al®e] FRAP assayx Benzie and Strain (1996)¢] Hi$&
o] 83ty ZA3}%t. FRAP reagent(WFR)&= 300 mM acetate buffer
25 mL, TPTZ2.5 mLg 20mM FeCls - HyO, 2.5mLE 10:1:1¢] v &2
3tele] A xst e 37ColA 3 mL WFRS # 3¢ 593 nmelA blank

H
e AT F WFR %oﬂy} 100ul. X%, 300ul. FH5E EFsix
487 AR} vk Fol 593 nmelAH FIFEES SA4sidod

27 EZEE FeSO, - TH20(100~1000 uM) & AH-8-31 T}

2}) ABTS radical scavenging activity

dd A ®e ABTS(2,2 — azino - bis(3 — ethylbenzthiazoline — 6 -
sulfonic acid diammonium salt) 82 &A%< Kim et al(2002)2]
W S 28359l 1.0 M AAPH(2,2° - axovis - (2 - amidinopropane)
HC1 ¢} 2.5 mM ABTSE phosphate buffered saline (PBS) bufferel
St g&olA 2447 B Fe] ABTS #dZ JAEsd. Az
ABTS dZ £ 980ule] A& 20uLs ¥ 37C 252 1087
38 & 734 nmelA FFES A4 dE2TFE AR 43 T3
%9 PBS bufferg A&3stdew, oo A& o]&ste] ABTS vz
EA%E A
ABTS radical £7% (%) = (1 - A28 FRE / d2F FFE) x 100)

u}) B -Carotene bleaching

flo

B -carotene linoleate system%s ©o]&3 343 =aFe] =4
£

Mattaus(2002)e] WHE& A8 HI3se] =A39t. B -carotene
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(Img/mL in chloroform) 1 mL, 40 ulL® linoleic acid®} tween20
400uLE FTEIe Y3 40CoA A&rtr2 SEEXIFS JEAZC.
FHes AAH3] A7 (100 mL)E 2ukste] A Zxg oEd &9 0.3
mLe] A& 120ulLEs ¥ ¥ E33=A= 470nm°l]/ﬂ %3’3'}_%— =4
dch ABEYEH H2FRES 5 7]

T AR FHd 1208714 F359 W3s 54 ‘}S’i\:}.

4) AE A =A

7hH Az & A 23

RAW 264.7 (ATCC, Manassas, VA, USA) Al|£+= 100unit/mL ¢
penicilline] £33% 10% FBS DMEM (WelGENE Inc., Daegu, Korea)
o2 37C, 5% COy, ZZAqA wioksidon, B A= 80%2
confluency2t 20AdS 7|2 &2 AEE 243l Nitric oxide
FEE 3As7] S1sted phenol red7t EFEO U9A &L 10% FBS

DMEMES.® 5x10% cells/well & 39 96 well plated] £3F 5, 2447}
o FFA7 v LPS 1ug/well o] HEF 7189, AEs IAFFE 1%
DMSO7} § 5% 3 & 0~5001g/ml & 52 ek 713 o}& 37T,

5% COy w7114 24A7F W Fstdet.
}) MTT assay
2427 kR A Eo] wjkN S AASIL 3-(4,5-Dimethylthiazol-2-

yl)-2,5-diphenyl tetrazolium bromide (MTT)¢ %%7} 0.5 mg/mle]
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5% phenol red’t EFHol Al & 10% FBS DMEMel o
100u0% 7138kl 37C, 5% CO» Wk7]oA 4A7 Mk dh. 447 F
okl & AAS}I formazan crystals EHA7)7] $)se] DMSO
2000 7}3F £ 540 nmollA EFEE ZA o AE AZEL AE=s9).

7} Nitric oxide A AM%s

cytokineell ¢]ste] RAW 264.7 A X7} BAS= nitrites FA 3]
A3kl griess Whe= o83t 12X wickd Az Y 100w E
#3lel 96 well plated FH3I F Griess reagent ¢ 2%
sulfanilamide’} X33 4% phosphoric acid 50 8 0.2%

, AZellA 1087
HF-S-A]71 & ELISA microplate reader (Biochrom Ltd., Biochrom

Asys UVM 340, UK)® 546 nmel4 355 =A3}9}. Nitrited

naphthylethylendeiamine dichloride 50 & ¥

FEE sodium nitrite(NaNOy)E AH8&3le] 9 ZEFAF v L3}y
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1}) Cyclooxygenase(COX)-2 A%

10% FBS7} #7F¥ DMEM2.E A uleksk RAW 264.7 AIXE 24 well
tissue culture plate®] 10°cells/well®] %% 7}3F & 37C, 5% CO,
incubatorell Al 16A1ZF W <kstgict. WA E AA3 L, FBSE 7138k 42
DMEM< 7}ste] 8A|7F starvation Al7]13, 99U FEES FEEE
1587 A =g 39}, Lipopolysaccharide (LPS, Sigma, USA) & 7}3}
of 24A7 Wik & F, AE AFYS #As| ELISA Kit (Amersham,
USA)E o] &3] prostaglandin E25 A 239 ).

th) IL-15¢ TNF-ao F32 2d 371 (RT-PCR)

COX-II #AJAIES X Ad FEEC] 954 cytokine FHA
o wzE= 43S Hrhelr] §s interleukin-14 (IL-13)¢ tumor
necrosis factor- ¢ (TNF-¢)& A2 2 RT-PCRE 43 34t 10%
FBS7} 3719 DMEMe 2 A wjek3dt RAW264.7 A S 10° cells/ml2
F5EE 12 well tissue culture plateo] 2] 80-90% wj ¢¥3}lc}. FBS7}
A7 s 2] 4& DMEMOE A EujfallS wAsla, dd FE5E5L 10~50

3

ug/mLe] FEE 7F F 2447 7t WL ok A3

1) Total RNA %3¢

RAW264.7 NJZ2%¥ total RNA #I & $ldl AEE AT WA S
A A’ F Easy blue(Intron, KOREA) 1mnlg 7}3te] =9 eppendrof
tube® FZHc}. Chloroforms 200x 7}sted 187 AAA EE F
4°CoNA 1587 =8k 94 E=2) (14,000rpm, 4T, 158)3te] A3l
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400ulsS A}, Isopropanols EZFE 715k -20CA 1A7}F vz A
% 9AE9(14,000rpm, 4T, 15¥)8te] AFAE AA} 2L JAAES
DEPCH " o] 2ndy 30 7Fste] It o]F dF¥E 33
spectrophotometer(Beckman, USA)E 2603 280nmelA JTIZEE
=43 total RNAS A=),

v) RT-PCR

#3238 total RNA 445 eppendorf tubeel ¥3 random hexamer
(10pmol/20)E H7kstel 65CelA 57 WA F dFEe ¥t
o}7]e] whg} (1x buffer, 100uM dNTPs, 200unit RTase)& 7}3}e]
37CAA  1A7ZF ¥rSAI7]3L, 65Ce4A  1087F AE3te] reverse
transcription (RT) ¥F$& £3 A%}, Polymerase chain reaction
(PCR)2 A7|8 RT W39< PCR tubeel 7}sted PCR machine
(Perkin-Elmer, USA)°lA 1L-15¢ TNF-o+ 94C/30%, 58C/40%,
72C/182 270 7}7t 273 FZ319c). £ Ao A83 primers?
A71-d-& Table 58 Zx}. RT-PCR Z#F= 1% agarose gelolA]
A719 %3t ethidium bromide® 2 %, UV illuminator $J°lA]

At
polaroid cameras °] &3] A% &35},
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Table 2. Nucleotide sequence of the primers and expected size of

PCR products

Primer Sequence Size

IL-18 Sense 5'-AAGCTCTCACCTCAATGGA-3' 301

Anti- 5'-TGCTTGAGAGGTGCTGATGT-3'

sense
TNF- « Sense 5'-ACGGCATGGATCTCAAAGAC-3" 324

Anti- 5'-CGGACTCCGCAAAGTCTAAG -3'

sense
Cyclophilin Sense 5'-CTCCTTTGAGCTGTTTGCAG-3" 325

Anti- 5'-CACCACATGCTTGCCATCC-3'

sense

ARZAFAE SAS 9.29] Atz AJRIFS o]&3 A7t

|
o] S AAFRon] YzFI H|Zste] PFrol 5% wujuid )

ot o
lo
)
re

X
)
)

-32-



1. Qo] #9le] 42 FFRE 74

() A, 49, 94, ke 389 F7Y

E AT J=F ALY F /HE F83% AT P. acnesst @5
d3lX 7= ALE = S. aureus®t S. epidermidis® <A¢ ¥4
o] &3 FFBAE FAHsAG. B I FA o] FFAAA T 23

P. acnes, S. aureus, S. epidermidis= 955 U o}&Ey]

HEZQ FFANT JPD FFo|d. IAFBAT olYelr AFS

WA T = Aol I ddFE FiL slen, o]F AEsr] S U]"’F’{}
o7 A§3taL e & AHEEHY

FAERSS el SHEVE IR s, FH 2ol HPAR 714

FolA AgHT d: sehaRe fAel WAL gk HebA
95 GAFWAE FFY, FEEL s WA 2] BT A7} B

AE, 944, 9¥, AL FEE T S A} A 3F9 ¥
AAdoZ Paper disc methodsT A 33dgc}. Paper disc FHol
inhibition zone°] A7|W F3Ao] 9= FHe=R I3l inhibition
zone®] 2 7ol E4F I} FAo] okl HUtstEcH(Kim, 2010).

A%, dd, 9N, O F2Te FFRYS ANF AFE Table 33
Rt} 359 FF BE A%, A9, 94, el 22 $4S YA
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P. acnest A%, 49, 9%, X BF =L I NS HAFH=d 1
2 inhibition zone¥ e,

£ inhibition zone& X.9t}.

13
x

.
P
N
(@)
[\
fu
N
o
)

S. aureus= AZE, ddeH F JF TAL Jehgdon o)
16.48mm= 7} £9%3, <dwe] 8.37TmmE 7P P&

zones X 9grt}.

inhibition

S. epidermidise QAZ3} dvto]x 14.73mm, 14.23 mm=Z 2% =2

Fd BAE BAFS

ZF3 e dZF A ANEVF YAR RE FFA =L IFFIAHS
Bgow S. epidermidis = A%, 94, X, o] BE ARoA =2

FERAL LY. 3FF BF AT BS dAPe
P98 ARTol ARAATA BF Aeld FT BALT vehle =%
% FTAEE FL HIF 2AZAY A5YS 2

T

<t
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Table 3. Antimicrobial activity from different parts(flowers, leaves, seeds and pods) of lotus

Inhibition zone diameter” (mm)

Part
P. acnes S. aureus S. epidermidis
Flowers 16.56 16.48 14.73
Leaves 14.31 14.98 14.23
Seeds 14.02 12.19 13.55
Pods 15.35 8.37 11.90
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(2) A= ¥ F2E9 HHA

1) o IAA
A9 H9AE FEE s
747y 1 A7 §< 24X & AFH}E Table 4 ~Table 7 3"]' 7ol ﬂrE‘r‘:}ﬂr.

AE, d9, AN, A% RF 34 FF EF 2xo Hile u=

FTAN 2 A3E ol dof HARE Do AT Ao E eyt

P. acnes= 9 ¥S9¥ ANRE F A4 AH A FelFH zolE
o S. epidermidis= Q4|4 oA el x}o]E B} (p<c0.05).

olg} 22 AT Hol A9 FIE FIES HAFY HELE FE3
Ro] FHFFE Ax A hdel oF FF FA] WIS Ho|x] ot FF
2875l SE3tha Agdd.
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Table 4. Effect of temperature treatment on antimicrobial activity of lotus flowers

Inhibition zone diameter" (mm)

strains
40T 80T 1007C 1207C P- value
P. acnes 12.19£0.33 11.46+0.41 11.44+0.41 11.98+0.68 0.4062
S. aureus 11.33%+0.69 10.79+0.06 11.65+0.32 12.08*+1.56 0.5636
S. epidermidis 11.96+0.73 11.27x0.24 11.49*0.09 12.43*0.70 0.2653
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Table 5. Effect of temperature treatment on antimicrobial activity of lotus leaves

Inhibition zone diameter" (mm)

strains
40T 80T 1007C 1207C P- value
P. acnes 10.82+0.04 12.88+0.23% 11.99+0.83 10.84+0.042 0.0228
S. aureus 11.18+1.68 12.02*0.11 12.42+1.91 10.85+1.41 0.6996
S. epidermidis 10.65*0.11 12.04%+1.30 11.32%0.40 10.88+0.21 0.3278

a:80T to120C (Scheffe)
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Table 6. Effect of temperature treatment on antimicrobial activity of lotus seeds

Inhibition zone diameter" (mm)

strains
40T 80T 1007C 1207C P- value
P. acnes 10.77+0.10° 10.67+0.08" 9.70+0.08" 11.08%+0.18 0.0014
S. aureus 10.40+0.96 10.15+0.62 9.57+0.07 10.97%0.18 0.2584
S. epidermidis 11.22+0.57 9.59*2.45 9.89*0.54 11.08*1.18 0.6083

a:407C to 100C (Scheffe)

b: 80T to 100T (Scheffe)
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Table 7. Effect of temperature treatment on antimicrobial activity of lotus pods

Inhibition zone diameter (mm)

strains
40T 80T 1007C 1207C P- value
P. acnes 8.96£0.19 9.23£0.26 9.53%£0.36 9.40£0.18 0.2890
S. aureus 8.34+0.69 9.05+0.25 9.53+0.04 9.00+0.04 0.1259
S. epidermidis 8.53*0.05 8.43%0.10 9.9910.01 8.90*0.70 0.0365
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2) pH +AA

o] ¥4 FEE9 pH Wsle U JF S A st Z
A8 52 1mg/discE 3o pHS 2,5, 7 9, 112 2Ast3 37TolA
1A7F &<k B3 o pH 7% F3AA paper disc method® 3%
A= table 8~table 113 Zt}.

AL FEENAE EE FF7F pH 58 7oA E Wz wvA=
FdEA ] F3lo] vehd zto]7t A §lew whsled, pH 29} 9, 115} 22
A AEBE s FEZAA S BolA] F%thH(p<0.05). 3EFS pHE
g e} Zo] °FAA pH 4.5~6.5% AX3s7] wEe] AF FEE9 pHel
uE AL AFE LAEAY AL TS Bl

R

AdAdor = BE #F7F 4 pH A dste] U3 vjw A 2 W3}
E Ro|z] &3 FAE FFFANE BAH(p<0.05). AN FEEqAE nE
Tl A Z7+e] pH W3l didte] J4A3S Jeliz] &S

olsh RE AHE pHA WS FA G4 FTRYS oI A=A
Al BAE QAY B2 A AR SH So BAE #

ik, A ghe 38 WUYE @ dolHe FFFeEA 33
FE4E HolA) skob Ao Al 9T Atz FoA).

al

Fof 2
=

o B

BE FFA pH 6, 7049 Aol wksA Jel=
©°v pH 2,5, 9, 113 & Az Ay s FFIN S
el z] & (p<0.05).

o9 o] Qe %%% FFe4e AT 27 AYFEE] EBE
Frold FEAel $odgom, £ pH 4 =T & AnZRo
¢%3to] 919 4 7pA AR F Ade) AR AFAE 2P
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Table 8. Effect of pH treatment on antimicrobial activity of lotus flowers

Inhibition zone diameter" (mm)

strains
pH 2 pH 5 pH 7 pH 9 pH11 P value
P. acnes -2 7.33£0.32% 7.84*0.08" - - 0.0001
S. aureus - 7.08+0.11% 7.02+0.35" - - 0.0017
S. epidermidis - 8.02+0.30° 7.90+0.08" - - <.0001

UNot active

a:pH2,pH9,pH 11 to pH 5, pH 7 (Scheffe)
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Table 9. Effect of pH treatment on antimicrobial activity of lotus leaves

Inhibition zone diameter" (mm)

strains
pH 2 pH 5 pH 7 pH 9 pH11 P value
P. acnes 8.66+0.24 10.900.48" 10.20+0.47" 9.75+0.28  8.3510.25 0.0039
S.aureus ~ 8.65+0.08 9.84%+0.45" 10.77+0.11"° 9.18+0.08" 8.22+0.54 0.0031
S. epidermidis 8.40+1.10 10.24+1.17  10.40+1.11  10.02+0.14 7.76+1.20 0.0914

a:pH 2 to pH 5 (Scheffe)

b:pH 11 to pH 5, pH 7 (Scheffe)

c : pH7 to pH9 (Scheffe)
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Table 10. Effect of pH treatment on antimicrobial activity of lotus seeds

Inhibition zone diameter" (mm)

strains

pH 2 pH 5 pH 7 pHI9 pH11

P value

P. acnes - - - - -

S. aureus - - - - -

S. epidermidis - - - - _

UNot active
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Table 11. Effect of pH treatment on antimicrobial activity of lotus pods

Inhibition zone diameter" (mm)

strains
pH 2 pH 5 pH 7 pH 9 pH11 P value
P. acnes -2 - 7.58+0.32" - - 0.0004
S. aureus - 6.53*0.75 7.04%0.42 - - 0.1346
S. epidermidis - 6.4310.60 7.58+0.24" - - 0.0104

UNot active
a:pH2,pHS5,pHY9, pH 11 to pH 7 (Scheffe)

b:pH2,pH9, pH 11 to pH 7 (Scheffe)
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2. dale] AeBAY A

(1) F<ie 524 734

1) < 849 vx¥ 37Y

o

Ao 50%, 75%, 95% ethanol® FEHE FE3o JFA4IAHS
A3 AL Table 128 Zo] Yeldrh. 3% EE FFNH 50%
ethanol &% Aol 7HE =4 Jebdi, 70%, 95%9) F&= €2
g o] et

J

o] 24(2011)9) AFNAE A, A%, AN, AWE 50%, 75%, 95%,
99.9%°] methanol FEHZ FE3}o JFAHS AT A Wk

57t Bobd4% FFBA] FopA: A%

&

Fo| o]9] &FolY
AYNZAE z}o]E Holt(lee et al, 2006). o]} 7S Ao we} =
APoA dde] AIA HAS 93 FF &9 FEF 50% ethanol®

2733l
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Table 12. Comparison of the antimicrobial activity of lotus leaves

extracted with different concentration of ethanol

Inhibition zone diameter" (mm)

Ethanol
con. (%) . . .
P. acnes S. aureus S. epidermidis
50% 12.31 10.68 11.67
70% 10.69 8.97 9.72
95% 8.94 7.22 8.68

-47 -



2) 3% 249 ¥%® Minimum inhibitory concentration

A FE8ve 5% broth microdilution methodE Al&3}e] #F
9 H2xANFES 5AHY AHAEL Table 1337 Rt} 50% ethanol F%
B4 BRE #F7} 250~500 £g/mLE MIC % 7F¢ @& 3S vehuo
=2 IFFIAHE YUl 70% ethanol FEEANAE 500~1000 g/
mLE 50%% FEEREIUE 32 JAAE Bt 95% ethanol F%
oAM= S. aureus SIAT 2000 £g/mLE & MIC#HS Rgoen f&
oA = FddE Holx] 4%

£3] 50% ethanol FEE°IA S. aureus= 250pxg/mLe 7}3 Y&
MIC & B9 371z 55 F 7FF L2 Jo2x #9 ARZAE JdA=
=2 FJFIFAHE Hgeoen, 70% ethanol FEEINANE S. aureus’}t

500 ng/mLE 71 £& JFIZAH S B,

o] 72 A3+ paper disc® A% AR FF & JHF FAH F 50%
ethanol FEFENA 713 =& 7S Rgon AUYFEFE JH3A

2 IRAAF F S. aureuso A 7+ =9k
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Table 13. Minimum inhibitory concentration(MIC) of the extract

of lotus leaves against several microorganisms.

MICY (ug/mL)

Ethanol
con. (%)
P. acnes S. aureus S. epidermidis
50% 500 250 500
70% 1000 500 1000
95% - 2000 -

DNot active.
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(2) 343t 24

1) Total phenol contents

el F HEZS AT AF}E= Table 149 Vel A9 9 F
s 355 §Fe FEEY 57 oS E FUsE e, 1ug/ml 3
0

Bug/mle slES F8 9= Ae® SAH.

o]%x1¢4(2010) T AFoNA Ade F Fsl= ¥ 213.5 mg/gxE

Yelgoen, ¢1x0}(2008) T2 dd AR 1Imgd F T FFo
282.84pge}3 B335l 0] (2009)2] A= dde] FF &
AlE ¥FFHE SAPEen 70% ethanol F% A 6.75mg/mL, 50%

ethanol® 3% A] 6.44mg/mL & velste}.

et al, 2000), A EAd 553 A&

45 dkgoA 71A=R #FLe, 3 EA ye]l 27] o]Are] phenolic
hydroxyl(OH)71& 7F2 %3F FEES 7HE . oL ik olE
o} ¥l Fo] FAE LR Fxlew, ZIY JA, Fi3, F¢ 59 Gk
A ZAE 7FAH(Yoshizawa et al, 1987 ; Khan et al, 2006

e

Giovannini et al, 2007). sl&sA A& d9wd == a4 A, 7]e}
Ad BASH ARAE 4D, A AL, 2} FHolede ARLL
A SR ¥ FERZ EASW B R e AT AoyHee
AstAA D s Aste] gEge rgyel Ade S WAS 37t
A7H Fe ol4F Adsh SETANA WelA4F A¢AF e =4S
foc(Kumar et al, 1984). #bd oj¢} 22 A} Agfste A2
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| E AE FEst ARANE FRAFoEH I AE FE, 43t
Zgo o FgaFet Pb, Cdd 22 {3l F5&5 AAAIN= &a3&
Blet.

232(2007)8 AT F dls 2 I BAHo] A= ZAE
o, dde HEAN A FF A Tl <9 AR@AI S
Bystgde. =3 7 H (Shim et al, 2004), FAZYF(Lee et al,
2004), Zr=(Ahn et al, 1998), ZA(Ahn et al, 1998) & Al E°iA
FAEAS T8 3T 2 dEE slsA EZEE JEYd. A EA
ZAEE dEIFES FEEA d¥E vF= F& AR Fhielq
A5 W EA3}= phenolic acid, flavonoid, tannin, lignin,
coumarin, qunine, essential oil ¥ f714r59 c}ekdt AJEEo] AR

sgtdon Agste] FFVYEL Jehid,

Table 14. The total phenol content depending on concentration of

lotus leaves

Sample Total phenol
(zg/mL) (zg/mL)
10 4.61
50 13.65
100 24.20
250 57.01
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2) DPPH radical scavenging activity

DPPHE ZAL AME ¥+ w23 MAHsE uzs zZtes 24
cystein, glutatione® Z-& 353t ofu| Atz A3 a7y} 9= A3
S5l glu] o] Ao SAlE nR A5t B2 Ao wo] o] L3},

B AdFAAE dd FEE9 =¥ DPPH A Sz 27 NS
Astch. 1 23} Table 159 2] X ul# 3o DPPH A ez
s°] F7hskg e 250ug/mle) FEOA 79.76%= 7} =k}, o]g}
= F odE §FFY ZAe dxFeoewH FAst FE2 AAFTolT

AlE5A 52 ot Ao =2 free radicalel] AAE FoIste] A3}
Azt 27t ok AW AFEY 2AIer 43S

e e
'l

(LN

"

o
T

f‘l° m&

(o4
e

=
2L
3]
b |

i

2420079 AdFelAE 49 WHgE FEE 50m/mL FEeA
91.18%, 25pg/mlL FE9A 70.15%¢ 73 free radical =AZAE
Bk =3 £71%3(2007)9 AFelAE wWdde] REE RIE F:
Img/mLelA  96.61%, F+RL Fe&E FIE SE 1mg/mLelA

94.21%¢ =& DPPH A% Egrh. ol9k Zo] AqAFor=
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Table 15. DPPH radical scavenging activity of lotus leaves

Sample DPPH radical scavenging activity
(zg/mL) (%)
10 2.31
50 22.99
100 42.01
250 79.76

3) Ferric reducing antioxidant power

FRAP assayx SA 3t Auny FEEY 33 §5 A+ 34
Al (antioxidant) el ¢)8] Fe®* (Ferric ion)& Fe?' (Ferrous ion) ¥ e] 2 3k
D A7E 58S SAGE o R FAsAEE Ax FAAR Qs A3}
B FAES AT JuHE FLARoEHR A AHukeS FEAAA I

g5 A= 22199 343 SA el (Tachakittirungrod et al,

ol9] ferrice] 44

=, o
JAol F3) FHAkste] A3l FH S AASEIEY. 1 23} Table

-53-



g3t Tt Bk £71%(2007)9 dFeAE WAL}
FeE £¥FE 1lmg/mLe FxEeA4 3.99, 3.85nm¢ O.D#+
ATFe} Fo| 43 FA43 azE el

dukd o7 da] x£53 9= BHA(butylated hydroxyl anisol),
BHT (butylated hydroxyl toluene)$t 22 &4 ¥4 FAAsA= 1
avtel AAA, Tz A wtel @o] A& A FAF AL
A4S 722 F ol 34 HUMEY 9 ddeE A AT diA
gastA| o] Aol @FE 2 gtk $l9t 22 ZAFAE RHol dY F
AAl A HA WA FAs A 2A 2] &Eo] 7T Aoz Fdd

Table 16. Ferric reducing antioxidant power of lotus leaves

Sample -
Fe®” mM
(zg/mL)
10 0.05
50 0.14
100 0.24
250 0.59
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4) ABTS scavenging activity

ABTS® ZAZAL 2’ -Azino-bis(3-ethylbenzothiazoline-6-
sulfonic Acid ; ABTS") 9 A& @ ko] gojZeo] FEEU 43}
=4l 93 AA=] FrZ 579 M HFAo] GAE = o A3l
FAsbss S o E A3 Y AF A = Ams
2345 e 584 vl E9 {FAEQ trolox® FZF(mM)oE A3}
= HlaLste] A3 . ABTS gz &A% 842 Table 17 3 7ol
o wldEste] Aol Frtste] 250uz/ml FEONA 46.31%=

>
f
lo,
off

A AFelA Chen(2007) & 45 FET FFE Tohul 49 F
dE FF3 ABTS #A47H) 152 £ Ao Ad #AS Bisglon,
Tachakittirungrod(2007) ¢ QFNHE Fopuldd 95% ethanol
F2E9 ¥ d= #¥%3 DPPH A+ @42 £75, ABTS #d2Z &7,
FRAP #4178 ARAAE A3 A7 122 =2 A9 A 5’&74]7}
doha Basigith. #35(2009) 59 ATFME TF Aol A ==
A stE o FE garew 3 AHox ABTS %ol 27 A3 ZY9E
9 R o= o] {9 AAAA}: Joha Ristgic.
AR dd AR FE7F Ut el we F Y slue el
7t st9ew, DPPH A vz £7%, FRAP ¥4, ABTS vz
A 84 =3 e 2FAE Edd ol dE d3Ee] FUA, &
+°1Al, singlet oxygen AAA & &3t T/ A 925 A=

14(2009) 59 Ad AFE9 AAE IR F= FAT ZHEA
2o BE %Wé} g0 vebd AL slEIH %o A@IAL de
S},
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Table 17. ABTS scavenging activity of lotus leaves

Sample ABTS radical scavenging activity
(zg/mL) (%)
10 -0.597
50 7.050
100 17.462
250 46.312

5) B -Carotene bleaching

B —carotene bleaching assay+~ J —carotene® 3 o] lipid peroxyl
radical®] 7}el eJste] 24 == AS SA5E Byl g -carotene
o] A zko] 2ol whet DA o] FFEr} FFAstAL, 7o A gl wiet
& 24 AEE JE S-carotened A3tE QA= Axe] 93
Al me] FAistss HUtske el

e F%E9 p-carotene bleaching @4 & =A% A= Fig. 1%

2ok, dxFe] B -carotene §4Z X Zke] EFo we 2Ajo] A
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EEL 3431 71A F lipid peroxyl radical®] <A <)

I3 5 Sk FAsA Y AR I F st x| 9 3 =F 9
¢ gt A 99 A HAAHANA Fo 942 P IHE=R
qdEF IHE AF I, FH mdst FA P43t FAHE A
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Figure 1. B -Carotene bleaching of lotus leaves
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(3) MTT assay

Ad FEES UM AFo] A kAT £AYE HUHs] 95k
RAW 264.7 celld AZEE) w|x= 4FS MTT assay® H7}stsid).

7.81 ~ 500ue/mL ¥E2 A FEEE AT AEEL Y1Y 23} BE

TENA 95.9% o] AEES BFon AEEALS el gt

Table 18. Effect of ethanol extract lotus leaves on the cell

viability of RAW 264.7 cells

Concentration Cell Viability (% of control)

(zg/mL)
control 100

7.81 95.89 + 1.47

15.63 96.50 + 1.07
31.25 96.76 + 0.84
62.50 97.08 + 1.40
125.00 97.15 + 1.08
250.00 97.13 + 0.61
500.00 97.24 + 0.95
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(4) F4d 4
1) Nitric oxide #A3l%

< o8 7kA Fee] Fgdoly AA Wl dAdE F ASAE =2l
A3t A o] whgolh. @4F e ASe] 1AM histamine,
prostaglandin(PG), serotonin® 22 A3} &4 EH o3 AJRFHA
o] F7lslo] IFE F2d, cytokines, free radical, lysosomal
enzyme s thd¥ v/l E-o] HJojdr}. o] FAANA oA Ee} R
ASAEE0] 243 WA NO% PG, IL-138 TNF-o &9 o33
AF WA IAES Bl Ad@AHE 5, 2009). N uhe| 2l okbE Fo]

A T AASE S =AY AR A2E UH7H%}% s ot
o
=

4gg @b Tet FEs) A4A NOE 93T HBAA 249 &4,
FAA Wel, A3 &4 FT L, 2 FAYS THIA ¥F S
AFVSE FAAL Bk ohizt AZAAAN PHE FAstel 43S o3

>
o
Ney

B AT LPSE 5% RAW 264.7 cellelA] NO BA%S 279
F 6.58 F7tskgich. dd FEE 10, 25, 50ue/mLE FEEE Hrlgtel
w2t NO B4 JAISE 51.61%, 63.15%, 60.90%% BT SEZol4 54
Aoz FosA Fastg o FEEH L FFHA Ut} (P<0.0001).

0

AxA] NO A Adlles 4T A3 AFlA 20ug/mL, 50xg/mL,
100xg/mLe] FENA 5.8%, 29.5%, 58.8%% Jelton (FA3E, 2007),
A 500ue/mLe] FEOA AFFEE 43.5%, €L F
53.0%°] NO A4 Adflss EAGHAE, 2009). 2o]F gk 5
10, 20, 50, 100xg/mL =42 NO AL 20.6m/mL, 18.7um/mL,
15.0m/mL, 12.5m/mLE yvepgeh({F9d 5, 2011). =3 AL
(2011)9) AFelA dd F5E 0.125 mg/mLe FEoA 48.9%2 NO

flo

A=}
=

m{y.

o
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Table 19. Effect of ethanol extract of lotus leaves on NO

production
Sample NO inhibition
P value
(zg/mL) (% of control)
Control 100 -
LPS (0.5 gg/mL) 0 -
10 51.61 = 13.48 0.0004
Sample
63.15 = 4.48 0.0049
(ug/mL)
50 60.90 = 6.01 0.0031

-60 -



2) Cyclooxygenase(COX)-2 A5

Cyclooxygenase + arachidonic acid®%¥ eicosanoidsg «LZql
prostaglandine®} leukotrienes®] XAFAS WAz 2LEH IF
el Fx3 9%%$ g COXE COX-13 COX-2E £/ COX-
1> d&3e JA, ¥Es, AA7se A 5 AAFA AA 7S
Zggct. COX-2& €FUHs F9oA ZAstE g Az o8 95

< WAsE PG &4l FHoIgkd(Yi et al, 2008, Weisz et al, 1996).
Z 9537 #Ago] 2 AL PGE,, PGIl,, thromboxane %So|t}.
% £ PGEy7t 713 Ao, o9 dF
AA e FE71AE PG A dAIg ¥-hsp o] COX-2¢ AA

Ao 3 FHoJrt. PGE.= COX-2¢] <& AA Hw F=
HIgEA Zu A A el o3 EvjHEch. =3 945 99 ¥F, 55, G

F0E ZY3E histamine, NO 53 tEo] JF FEAYS F/HAHA
NFTe dF FH29 33t F4E S/

dd FEFEY EF L WAL PGE:9 ABA dA &% FrlelA
LPSZ #43}%l Raw 264.7 Al PGE, ¥ ¥Ae] 473.3 pg/mlE ¢
6.5% 7t w73 FUhskAch orlel Ad FEES SEEE Ul
PGE; B4 AAZFS 43 ZA7+E Table 207 2ot 99 585 2549/
mLe F%°A 62.7%, 50 xg/mLe SEXe4 68%% LPSe| ¢ PGE,
7S w95 QAARAHP0.0001). 1Y FE oEAL Holx|
kokth. e NOE COX9 #A43E FAAA PG 59 FAHE =3
d5 WS A= Aoz gEA . dd FEEY PGE; A4
AHE NO AAE ARTezH COX FAE AN 22 A5dH,
COX<9] #d ¢ Ao g F71AQ d77F a3

e
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Table 20. Effects of ethanol extract of lotus leaves

cyclooxygenase-2 activity in RAW 264.7 cells

on

PGE; Inbibition
Sample P value
(% of control)

Control 100 -
LPS (0.5 zg/ml) 0 -
25 62.70 + 4.26 0.0022
Sample
(ug/mL) 50 68.00 + 3.42 0.0040
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4) IL-13% TNF-o¢ §387 24 37}

(Reverse Transcription — Polymerase Chain Reaction)

IL-1, IL-6 ¥ TNF-o¢+= 9% ¥ =2 552 EAs= 434
cytokineo]t}. 32 TNF-¢& 9AsH 1L-1, IL-6¢ WAy =3
A ge] BuFo] AFHAAH] AMAHA cytokinel 4 TNF-o¢E A<+

st eSSl 9459 ABARE ATFHIL )

A9 FEHE U3t dFA cytokine IL-159% TNF-¢9 mRNA
o) vx= JFE H7Es7] 915 RT-PCRE A13% 23 Fig. 23
Zo] el FEHEL IL-189% TNF-o 3R e JFS Fx Zi=
HoR % 4 93

1L-1B

TNF-a

Actin

LPS(500ng/ ml) - - - + +
Lotus leaves (ug/ml) - - 10 25 100

Figure 2. Effects of ethanol extract of lotus leaves on mRNA

expression of IL-1 sand TNF- «
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H AFE, dd, dX, AL 70% ethanol® FE38t9] IHRAANFE 3F
(Propionibacterium acnes, Staphylococcus aureus, Staphylococcus
epidermidis®l] g FFZAE paper disce® FAHsF o, 943 pH
FYYE mstl FTBAE Al AR Hold RAE AR 44
stdon 289 FEE YAy FAsh, I VAL Yoskd et

23 49+

(LM
fo ¥
it

1. Q9 94 FEES Paper disc diffusion W< o] &3le] IJFAS
AT 23 A Ax BEFoA IR 3Fel A IS e
° }

]:q 01_27:39 OI_OIJ-’ O‘i/}l], OI_BO ’{__l:,g_i %J-i%/‘gol %3}:

2. 9o R FHE XTE Img/discE 3Fe] 40, 80, 100,

1 =5 3T FEEY 4 MAANE SAHT 2
2FA

¢ FEEAE S Bl £33 pHE 2,

5,7,9, 112 =438} 37TelA 1A% 59 ¥A]8taL pH 72 -6—5}/\]1 ¥
S FAHT 2 dd FEECAT EE pHelA AL FFEAS
Bk w2bx 47kx] NE F 3FAF A0l PR Hold dd FEES
ot A3l o] -3kl

3. 71 #Hol 3 FFEE Hol: FE8v FEE &7 Y3 €S 50,
70, 95%% ZAI F AYd FEFES w5 FFAHS AT 2F 50%
2

ethanol F3Ed4 713 =& JFFAHL Rdd. MIC =4

iy
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aureus®l| W3 FHABAHL 50% ethanol FEENA 250u/mlE 73
= Jepbder. w2k olste] ARelA = 50% ethanol FEFES AEE

Agsteich,

4. 44 F dE 3FE FFS A FEE) TR =oHASFF
7kl e, 1ug/ml 2 ¢ 0.3ug/mle] slE< 3t 99ch.

5. 949 F%E° DPPH radical scavenging activity= A& ¥

vl ske] Zrbstg o, 250u/mle] FEolA 79.76%% 7HE =9

9 FZE2 Ferric reducing antioxidant power 0.05~0.59mM
/mLeE FFE FEo v|d e dAslso] Frhsg.

ABTS scavenging activity %3 A|®e FXxo] H]#H3de] Ao

7t en, dd FEE 250ug/ml FENA 46.31%% 7HF =5t}

==

B -carotene bleaching assay:= 99 FEE&% 10, 50, 100xg/mL
FTEANAE FAE S RBolx] gstoy 250u/mLe] FEeAE EAo]
vehd 3Hakst 71A % lipid peroxyl radical®d QA5 J+s € F

A4,

o] el AFeA AAL2 A3 o] Fojd EFYS ¢ F dRern o
714 & lipid peroxyl radical® QA|3t= Ao g AZE g},

[

6. A9 FEE9 RAW 264.7 celld AZEE uxE= JFSE MTT
assay® 373t 23} 7.81~500ug/mle] X4 95.9% o|Ae ANEAE
.]

2 Hol AXZA] g5 FAAt
7. A4 FEEY Nitric oxide(NO) A oA &37}F RAW 264.7
cell& ©o]&3le] 543 Z3} A=l lipopolysaccharide(LPS) & A

NO AA ko] ¢k 6.58 Z715g ). NO 94 A &L 9 F£E 10, 25,
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o

50ug/mLe FXeA 51.6%, 64%, 65%% 53 AAES
el sE &AL AR st

Bgo}

=
on:]‘F

tlo

443sl=  Prostagrandin  E2(PGEs) <9Ald] Aot w49
Cyclooxygenase(COX)-22] &4 Hrlst 23 dd FEEL 250g/mL
o] FEOA 62.7%, 50ug/mLe FEA 68.0%2] PGE, A <A
275 Byt w4 dd FEES 95 5T A= A=Y

8. IL-13% TNF-o#A% 28 #7% 1% PCR 4% 23 99
2% IL-159% TNF-o#874 280 48e FA Za: ez
37 glch

dst ol A FEEE WPAAT T FTAE 2 P, B9
24¢ 8ok B3 ATZAHo] glo] Y] WE] NFo] FAET Ha
3 @ 4 9t JSF BUYS AT A2 A5 LAY AL N EAER
282 % 9 Aoz Audg
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Abstract

A Study on Lotus Leaf Extracts’ Antioxidation, Anti—-Inflammation

and Antimicrobial Activity Against Resident Skin Flora

Lee, Sun-Sook
Department of Food & Nutrition,
The Graduate School,

Sungshin Women’ s University

This study was conducted with the purpose of proposing a
utilization possibility of lotus leaf extracts as cosmetics
ingredients that are safe, with no side effects, for the acne-prone
skins. Lotus flower, lotus leaf, lotus seed and lotus bulb, the four
parts of the lotus, were extracted by using a 70% ethanol, and
antimicrobial activation for the 3 species of resident skin flora
Propionibacterium acnes, Staphylococcus aureus, Staphylococcus
epidermidis was measured using paper discs and MIC and, while
taking into consideration the heat and pH stability, lotus leaf
extracts with the most outstanding antimicrobial activity and
stability were selected as samples. We also evaluated antioxidant

and anti-inflammatory activity and the results are as follows.
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1. In all of the 4 types of samples that used lotus extracts from
different parts of lotus and with which antimicrobial property was
measured, all 3 species of resident skin flora displayed excellent
antimicrobial property. And the order of excellence was lotus

flower, followed by lotus leaf, lotus seed and lotus bulb.

2. By setting the concentration levels of the extracts from
different parts of lotus plant to 1 mg/disc, the heat stability of
strains was measured after heat treating them at 40C, 80TC, 100C
and 120TC for 1 hour. The result showed that lotus flower, lotus
leaf, lotus seed and lotus bulb all displayed antimicrobial activity
that was stable under heat. By setting the concentration levels of
each of the sample types to 1 mg/disc, pH levels were adjusted to
2,5,7,9 and 11 and each sample type was allowed to stand for 1
hour at 37 C, and afterwards they were neutralized to pH 7 and
their stability was measured: the result showed that only the lotus
leaf extract sample displayed stable antimicrobial property at all
pH levels. Based on these results, among the four samples lotus
leaf extract with the most outstanding antimicrobial property and

stability was selected as a sample for a next experiment.

3. By extracting from lotus leaf using 50%, 70% and 95% ethanol,
the antimicrobial property of the extracts was measured and the
result showed that antimicrobial activity was the highest in 50%

ethanol extracts. In addition, MIC results showed antimicrobial
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activity of S. aureus was the highest, 250xg/mL in the 50%
ethanol extract. So the 50% ethanol extract was used as a sample

in the following experiments.

4. It was observed that the total content of phenolic compounds
increased as the concentration level of lotus leaf extract

increased. 1 pg/ml of extract includes 0.3 rg/ml of phenol.

5. The DPPH radical scavenging activity of the lotus leaf extract
increased proportionally with the concentration level of the
sample, and it was the highest at a concentration level of 250
rg/ml with 79.76%.

The ferric reducing antioxidant power of the lotus leaf extract —-
in accordance with the concentration level of the extract in a
manner dependent on the concentration level -- was 0.05 ~

0.59mM/mL, whereby showing increases in antioxidant capacity.

ABTS scavenging activity showed increases in its activity in
proportion with the concentration levels of the samples, and it

showed 46.31% at 250 ¢g/ml concentration.

The pJ-carotene bleaching assay did not show any antioxidant
capacity when the lotus leaf extract concentration levels were 10
wg/mL, 50 pg/mL and 100 pg/ml., however, in 250 xg/mL it showed
some activity; therefore, it was possible to confirm the inhibitory

capability of lipid peroxyl radical in the antioxidant mechanism.

-86 -



Above results proved that the lotus leaf has excellent anti-

oxidation effect which is expected to inhibit lipid peroxyl radical.

6. As a result of the evaluation, by using MTT assay, of the effects
exerted on the survival rate of RAW 264.7 cell in the lotus extract
for the assessment of anti-inflammatory activity of lotus leaf,

cytotoxicity did not appear.

7. By using RAW 264.7 cell, we measured the generation
inhibitory effect of nitric oxide (NO) of the lotus leaf extract, and
the result showed that, when the samples were treated with
lipopolysaccharide(LPS), the creation of NO increased by about
6.5 times. In concentration levels of 10 pg/ml, 25 pg/mlL and 50
rg/mL, the inhibitory effects were 51.6%, 64% and 65%,
respectively, which 1is very sound. The dependence on

concentration levels, however, was not observed.

In a result of evaluating the inhibitory effect of cyclooxygenase
(COX)-2 which concerns the inhibition of prostagrandin E,(PGE>,)
causing inflammation, the lotus leaf extract showed a PGE,
generation inhibitory effect of approximately 67.3% and 71.2% at
25 prg/mL and 50xg/mlL concentration level, respectively.
Therefore the lotus extracts proved to be excellent in anti-

inflammatory effect.
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8. In RT-PCR for the evaluation of IL-142 and TNF-«¢ gene
expressions, the lotus leaf extract was evaluated to be not

exerting any effect on the IL-14 and TNF-«¢ gene expressions.

As per the foregoing results, lotus leaf extracts were observed to
have antimicrobial activity for resident skin flora and
antioxidation and anti-inflammation activity. In addition, with no
toxicity, they are safe to the human body and are deemed to be
utilizable as the basic materials for the development of new
functional ingredients for the management of skins that are

susceptible to acne, with minimum side effects.
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