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A g 54 %%(Coptldls Rhlzoma)L A ARAE AT F 4ATA Cadida albicansdl A
Zgo] glvkar 4] vk 2 AFeA = FEfd WL ( rotems derived from Coptidis Rhizoma, CRP)S] &
AEE FET] B BR ‘:” JJ A o] kgt SrAl7Ie Bd AEARA gEES Axssict &
Hiyd dids e Yrd gAY Hd A7]E 187 mm, 9;15 Hak= 3337 mvelr] FPEHS 33%0130TE
S5, AN CRP_‘Z] WE AR Flaglon, BEE ARAE F7IA77] kel FEES poly
(vinyl alcohol) (PVA)E TH Gt ZHHE #FxHLS I% A" ﬂ4+°ﬂ Hjsto] whe wWaEsS dEhglch =

MR
g g xEe] $iE CRPE FATIY E9E 50 C i ALMUVIOE 24 h Aee ol ASPE Fsigic

Coptidis Rhizoma, an antimicrobial agent from natural source, is known to have the antiviral effect on the Candida
albicans that causes the infectious dermatitis. The valuable protein was extracted from the Coptidis Rhizoma. To prevent
denaturalization from external stimulus and improve adsorption onto the skin, the nano-sized liposomes were prepared as
a carrier. The CPR-containing liposomes showed an average diameter of 187 nm, surface charge of 3.337 mV and 33%
encapsulation efficiency. The release behavior of CRP from the liposome was investigated with various temperature and
releasing time. The PVA solution was coated on the surface of liposome to improve the stability. The coated liposome
showed slow release behavior in comparison with the non-coated liposome. The CRP in the liposome maintained the
effect on the Candida albicans after treating it at 50 and with ultraviolet for 24 h.
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1. M = o] 23 Mo AAERE AR FAge] g oA

S (prophylactic skin care) FHEhRs S¥eo|A Fasht &

7raaal RS O‘ﬂ/\]ﬂl: = YA+ Candida albicanst= ©F gy, FEEY A, R Fae S W RS
el (Polymorphic) WO T WY g FollA AFEelA B2 AslA e et 2arE] vide] Hasit 53], ke
EAE Lol 01% 28 AT (Candidiasis) X 5ol 3ot A AR A WS S g BnE s A
QA BN, e AR W E3t antimicrobial peptides o] Jpdo] v & A atdrk BEFE Y] 84 Ee
ko] ATH2,3]. FEE FYAIA A AL F lE FEHGAAHE 7
gg %1@% oln] @At)}e) 2hgo] by B uEoe] gl o Ak =HE 1 ERE FYUYsoH, 58] ZHelle 54 #
oY FHe 7B et dAEATE 1 4 SEad RS, FEloln oFRo] AYAAFoRA FEFH

g o7b AEASHA RaE3 )ITH5.8]
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2.1. A|glr al xHE

BAEXE 57} FAZ(AREE A23)7F Ut 95)0.2 st
oFd 9l AJoF T?ﬁﬁﬂoﬂ Tokz Yo FA(FEFAL )& AFA
gelAl Fdste] ARRSRGITE #lA[E AR S E hydrogenated pho-
sphatidyl choline (HPC)< Lucas Meyer (PC 95%, Emulmetik 950,
London)ollA 1181, FEHAZE Sigmaolr #Hiis= PVA
(Mw 85000~146000)8 AHE-aF2ITE Sull 2 ol€hE(99%, Daejung co.
Ltd, Korea), ]EP9*(99%, Duchsan co. Ltd, Korea) “18]31 A
AJA|Z Triton™ X-100 (Sigma Chemical co. Ltd, USA)Z 9] 0}04
AME-3191 31, bovine serum albumin (BSA, 99%, USA)<> PierceAle]
A Fulleto] ARGERGITE 11 919 AUNIAJORS Bl 19 AlORE
Al glo] Y= ARSIt

Aol dwAe] gl gakE deknr] $lgke] Candida
albicansE % s O™, Candida albicans GYEP (Glu-
cose, Yeast extract and pepton) NAujx]eA 37 CellA] 24 ¥ 3
3] Al ikt culture S ARE-SFIICEH

el Az g 54 53
22 AIo—II:CIJ-I:H
22 SECHEE FE gl chlE 20l
FET L0 g)& 80% HE-E 840 mL)oll ¥iL AF2o]A 3

AT FE3cE FFES filter paper (#2, 110 mm, Whatman,
USA)E oIet §- oS- rotary vacuum evaporator (N-1000, Eyela
co. Ltd, Japan)& ©[-83}4] 40 CollA DAL= sto] wges A7
3FATE F5NE- dialysis membrane (MWCO 3.5, 8 KDa, Spectra/
Por, USA)el Bl 4 Tell 59 %4 F Fd0=x sl Atk
Hollx] F&3 UM #Rl2 bichinchoninic acid assay
(BCAYFHS o] 8313tH25]. 2, AIRE wello] 21 BCAAISES
718t & 4 AEg-8 ELISA Reader (562 nm, Bio-Tek Instrument,
USA)ZE 5730 Standard curve:s BSAE ARE-slo] @izl &
32 Aol CRPE) 221 ERlsly] &l 7195 4X|(Hoffer
602, Amershambiosciences co. Ltd, Netherlands)& AFE8FITE A
719% 272 15% sodium dodecyl sulfate (SDS) polyacrylamide
gel-electrophoresis (PAGE)E AF-31%1 0.1 3435 bands: Molecular
marker (Coomassie brilliant blue, Bio-rad, USA)$} ] w3lo] Hx}

0 «< =2 o],o:h/],

222 ULZEE M=
A8 @) oleE(1 mL)E Zekide] 2al 70 TE TrxlEl
FEzoA EgAA AA FAE e F o Z{Y &
1 mg€ ¥l 3 min & A7 538} Y (hydrated liquid

crystal)©] AT} PBSEY 60 mLE 718t 53} A5 L}L =1
18] YEF YAz FAatdrt SuhaE v d8-Eell Wi ok 30

min WRIAIFAAM YA 7T 2 E5 JEAS 3500 X g2 20 min

Ft 94 B8 F(MF 550, Hanil co. Ltd, Korea) A58 #|A5}k

W AR Y ad dapk dojdrhi1,12].

Y x50 gL Fiety] flste] PvAR Y-S AT 1

(wi/wt)% PVA G848 217 l‘fﬂ \ﬂ ‘LJ*L’} %OJ B2 A4S 5
&l 2 h F<t ﬂw]ﬂ ). =

20 min F2F A 2eE T 4F

o] dojHri{12-24].

rlo

o r\r

b

223, Ud=Ex U HHMS £F
Az 2FEFH QAA7|E= laser particle analyzer (Nano-ZS,
Malvern co. Ltd, Germany)E ©]-&3}° phosphate buffered saline
(PBS) gHolA vzt Ar|9} BEEE SR T, sk
zeta potential meter (Nano-ZS, Malvern co. Ltd, Germany)& AR

sol 4skirh24]

A4 3% Triton®

7
X-1008 °]8st] 2lzF& st F ZHHUE CRPY =& 24
FEAZE AMHESte] BCAR(562 nm) 2.2 TH A5 =330 26,

3218400y = X o
HEOO) = =01 gtz crp @< 100R)
AR, £% W o] WE CRPE) WEE AL A €
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Figure 1. Electrophoresis of the CRP in 15% SDS-PAGE. (
Molecular marker, (b) BSA and (c) CRP.

FF YRE A PRS0 B A AIFA oF] )2 AlsiHe| Ho}
WA AIZL - 25 T 37 Coll A B#spas A A7F 3o 3%
Triton® X-100% o] &slo[28] YZES =3t & BcAdHox
PEES St

Zh 240 WEEE otdlel A 28| AYsisck

QA 7F T g=3 ok
34 ]r : QO%Ur CRPS] X 100(%)

JEF 9] CRPF

=3
A CrPO| A At

A Oé T AAo® AE

gk - o] CRPE| Fvivt mate] ol zdAekalct
9 gt 843 A WHOE CRPE mlcrocentrlfuge tube (1.5
mL)ol ¥ PBSell 81417 the 50 CTE 13HE gazos] 714

sto] SAsklch Aol digh 9 Ak W eEE CRPE
ultra-violet (UV) lamp 3lollA 24 h AN & 1 G9F agar
diffusion susceptibility .oz A H29]. UV Lampi= flu-
orescent-typed lamp (15 Watts; 33 312 nm)ZE A5.9} UV Lamp
eke] A= 20 em Stk

CRP7} ZHH B ¥FHE s 2AYOA(IKA-WERKE, GMBH Co.
Ltd, Germany)Z 10000 rpm®ll~] 1 min §<F 338k & PBSel| #AHA|
#A AME3SIETE. Candida albicans® “34%% 113 BiX]|(Mycobiotic
agar; Difco, USA)®ll wells& W&o 7+ 80 LA @1 37 TellA #)
F3te] well 912l Candida albicans 874555 743t). ol
9] Aol SAlE R-9l(inhibitory zone)o AFS &Asle] 1 &
A4 AEE Hrlsa
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Figure 2. Particle size and size distribution of liposomes usi
the laser scattering. (a) Liposome, (b) CRP-encapsulating liposo
and (c) PVA-coated liposome containing CRP in the core.
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Figure 3. Surface charge on the surface of liposomes. (a) Lip
ome (b) CRP-encapsulating liposome and (c) PVA-coated lip
ome containing CRP in the core.
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Figure 4. Release kinetics of CRP from (a) non-coated liposo
and (b) PVA-coated liposome in PBS solution.
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