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ABSTRACT

The Effects of Squalene on inflammation factors
induced by Candida albicarns

/n vitro and /Zn vivo studies

Lee Jun Haeng
Advisor : Prof. Kim Jong-Se Ph.D.
Department of Biology,

Graduate School of Chosun University

The purpose of this study was to evaluate the effects of SQ on the C
albicans—induced the interleukin 1B (IL-1B), tumor necrosis factor—-alpha (TNF-
a), interleukin—6 (IL-6), nitric oxide (NO), Caspase-3, and nuclear factor kappa
B (NF-xB) in human embryonic kidney cells (HEK 293 cells) and mice kidney.

The purity of SQ was approximately 99% 2 vitro and iz vivo experiments,
each groups were treated with SQ solutions or not. They were contaminated
C albicans. The production levels of TNF-a, IL-6 and Caspase-3/CPP 32
activity in culture medium or tissue solutions were quantified using ELISA Kkit.
The expression of mRNA IL-18, TNF-a and IL-6 was carried out by RT-PCR.
The expression of NF-kB was carried out by EMSA method.

In vitro experiments, the cytotoxic effects of SQ were evaluated by the MTT
analysis. Investigation has been made on both the expression of mRNA, 1L-18,
TNF-a, 1IL-6, NF-xB and production of NO, TNF-a and IL-6, Caspase—3 activity
in human embryonic kidney cells (1x10°cells/well) after treatment ¢ a/bicans
(3x10°cells/ well) or SQ.

The groups were divided as follows: Group 1: Control, Group 2: & a/bicans
(3x10°/ml) only, Group 3: pre treated with the SQ (0.05%/ml) for 30 min and
were incubated with C. @bicans (3x10°%mt), Group 4: pre treated with the SQ



(0.1%/ml) for 30 min and were incubated with ¢ @/bicans (3x10°/ul), Group 5:
pre treated with SQ (0.05%/ml) and were incubated with ¢ @bicans(3x10°/ml),
Group 6: pre treated with SQ (0.1%/ml) and were incubated with C a/bicans
(3x10%/m0).

In vivo experiments, it was investigated to production of NO, TNF-a, IL-6 and
Caspase—3 activity after treatment ¢ a/bicans (2x10°cells/kg) or SQ (80ml/kg). The
groups were divided as follows: Group 1: Control, Group 2: & a/bicans (2x10°%/
kg) only, Group 3: pre treated with the SQ (80ml/kg) for 7 days (one per
days) and were injected with & a/bicans (2x10°/kg), Group 4: pre treated with
the SQ (80ml/kg) for 3 days (one per days) and were injected with C a/bicans
(2x10%kg), Group 5: pre treated with SQ (80ml/kg) and were injected with
albicans (2x10°/kg).

The SQ was not observed the cytotoxicity by MTT analysis. The expression of
mRNA IL-1B, TNF-a and IL-6 were highly increased by C @/bicans. however,
SQ was decreased the expression of mRNA IL-1B, TNF-a and IL-6. The
production of NO, TNF-q, IL-6 and Caspase—3 were increased by ( a/bicans.
SQ significantly decreased the production of ¢ @/bicans—induction by dependent
on time and concentrations manners (p<0.05). The expression of NF-xB was
decreased by treatment of SQ. /7 wviwvo experiments, results (p<0.05) were
observed to be similar with 7z vizro exXperiments.

Finally, it was found that the SQ may increase the immune response on the

albicans induced-renal damage.
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Candida albicans(°\ 3}, C albicans/)= FAe A9 &7 doly 2 dup & IR
SoAA Yetus M T3 WA TFTZ AAY AN ATdFoE Candida 5 F 7}

°] ZH Zol=u FAA &
Ay SR FAA] ZF Lol H
(Yoo & Suh, 1974; Kwon, 1994; Kim ez @/, 1995; Choi ez a/, 2002, Netea er &,
2004; Kim, 2006).

o 5 (candidiasis)& 35, A9, A Tl 54 & W ow I, ALY
ol of 30%A=elH, v A A oA A WUH 5}
B, azole drug)s ol&stA R, A3 ofF Aol A A Hol sttt (Deva ef a,
2003; Netea ez a/, 2004; Lee and Han, 2006). C a@lbicanss ETE FA4 dF08 9

A% FY, %G, 0, BF, /5 44 Sl £% HE ), ot 24 N@7g @

< 3} 32| 8 A (amphotericin

H, =2, -wH1, © o, = - =
A W2 A&E7] wEoltt(Debjani er @/ 2008). ®3, C albicans= A& &9
w4 B WA A FelA b &8 RAEY, AA A AT Ae]l &
olgto] AA v TS fFEstal, 53] A ol Agee Add dHFH A

AAS fFEA e Q9o rE Wol dHA gth(Kwon, 1994; Yoo ef af/, 1995;
Nampoory ez a/, 1996, Park ez «/, 2001, Karlowicz, 2002, Espada es «/, 2003;
Veroux etf a/, 2006; Han, 2007, Baradkar ez @/, 2008, Mohaya ez a/, 2008).

Nitric oxide (NO)E NO synthase (NOS)Z}= & 4o 238 A o] o] Fojx| =4, Ak
29 NADPH &A 3lolA L-arginine©] L-citrulline® NO=Z A gE A A AA 5 o]x
= EZoltt. NOE ZA A 714 242 yFo]A =4, neural (nNOS), endothelia
(eNOS)$} cytokine &2 inflammation ¥H-§, =2 ¢ % A} = (lipopolysaccharide, =&
interferon-gamma)5 ol 23 #% o] A& inducible NOS (INOS) Fe°] ¢ 1 5
AA INOS7F @5 Hhg-o #olgrt nNOSe eNOSE 74 &= o 9o, iINOSY
4% Interferon-gamma, lipopolysaccharide (LPS), =& i o8 71# dIFA
cytokines (IL-1B, TNF-a)¢ #}=e°] S o 2Tt HF eNOSE 7Z=e I
FAZA e FHAH FAd FL&F 9SS dh(Dennis and Michael, 1985;
Stuehr er @/, 1989; Arany ef a/, 1996; Lee er @/, 1999; Byun es @/, 2005, Leon ef
al, 2008; Yun e a/, 2008). NO+= ©@7|zF EAlet= A Zgadza=zA Fa3 A



g 7] e 99y e A EoA wEo A =4d], chronic bacterial, viral infection,
parasitic infectionG o] &3] A XA NO FX7} AEHo=wE H5Ho = A5 F
AE2de] Aol H7E 8, NOSE Q3 g = A EAHRui es @/, 1995 Wink
et al., 2008).

Cytokine lymphokine® & 91| 2] macrophage, lymphocyte, neutrophil, fibroblast
cells, vascular endothelial cells 52 takst Al oA EHFHo] AAYY A5 =
& z9d 4 "9 thato] #BolFE E &2 interleukin (IL), epidermal growth factor
(EGF), cytotoxic factor, activating or inhibitory factor, colony stimulating factor,
tumor necrosis factor (TNF-a), interferon (IFN), erythropoietin, platelet derived
growth factor (PDGF) 59 t %3 F/77F €84 It Kim e @/, 1999; Suh er @/,
1999; Hirano, 2002). Alwtelu th& alel o) o]l dold A F2dA d5A
chemokineo] AA o] @dl Ty SF7F v BE du ols Axs AT 59 ©
A& st ¥, IL-1, TNF-q, IL-6, IL-8, IL-12 59| cytokines AAtst=d], IL-1,
TNF-q, IL-6 &2 SFA4A ] A&sto] FAS Festes A, A Lo 285t
w7 dulde] LS fFesta, BAIZES TAIZEY F24 &35 %8 th(Hirano,
2002; Straub ez @/, 2005). TNF-av 4 3td A Al xZeA] A == d, Aldda
ojuf oA TF A A FTaT A4Te &M, BE IL-1B8 ¢ I #&ew Aol
Foko]l g W yYelupEsE W gukS oA inflammatory cytokine = ZF-g3ht). w3 o}
£ cytokine®] Y prostaglandin E; (PGE»2)2l AAS F =8, A fotAlxe A 3te}
S, F=AEe] G4 g = F5 FokE ¥ gti(Hirano, 2002; Li es a/,
2006). IL-6 + F= @9 AfFoAE, fAAE, TAEAA A, s4240=2=
MfolAl e F24 BAXY AA 9w Eslo] $o]dlar, 7ol A4 hepatocyte-stimulating

rl

factor®} #Z2 murine B cells hybridomas®| 4% %, multi-colony stimulating factor

of 2}43] 4 hematopoietic stem cellsE &3} Al7]H, TAH¥E F2A3 Ko 3]

shoh, =3 7, A5 &4 2F ol dl§l acute phase protein®] @A, 28 7F T
o] A& FYgozHN FFAHE Wo] 7Hd Fad I9TE dhH(Frydas er &,

1996; Cho er @/, 1999; Hirano, 2002).

Squalene (SQ)T triterpene® 2 6719 isoprenes 7}A|™, B-carotened T4 O =
frAFsEaL, cholesterol /ol #odst= T3 ARPEZE A 60~85%7} dietary SQ &
2 &4 9l SQE olive oilo] 0.2~0.7%7} -5 o] 93, human dietary fat® oiloll



+ 0.002~0.03%7F g =HoAA 3

SQ*= olive oil, palm oil, wheat-germ oil, amaranth oil, rice bran oils "i-$ 3%
et Pz Faxsty, AA AWl Ao A AFE F3 80%7F central neutral lipid
droplet, 20%+ microsomal membrane 2% HE|Z TH-5 oA 2 tH(Chinthalapally e
al, 1998; Gregory, 1999; Smith, 2000). 75 T3l SQE F43/ =™ plant sterol
9] hepatic & serum levele] 74 %o} X (Strandberg er @/, 1989), 953t rapeseed
oildl SQ (lg/day)E& H7Fste] #Fd38] 59, serum total (VLDL, LDL-cholestrol)©]
7 kAR, SQ (0.5g/day)E 673 Fg3tH Aol (Tatu & Hannu, 1994), SQ(900
mg/day)S 7-30€ 3+ FF3H serum SQ levele] 179 F7}3Fyt serum triglyceride 2}
cholesterol A &2 W3gto] 111 60%7} fecal excretion ¥ tH(Strandberg e @/, 1989).

SQe 1LEE XA A B A (Saint-Leger er @/, 1986), otoll ek 3}sta wojg
7} (Chinthalapally e# @/, 1998; Smith, 2000), Z# i1 3 % & 3 (Yamaguchi e &,
1985; Nakagawa e# @/, 1985; Harold, 1997)7} 9l S-o] &&= o},

2 AFANANE Cndida % A TAAE 5, +74 2 A HAdo 7] st

=
%3 F8e AL fuAzE FAN] BT Y AwE BE AW FuA

N

—

Ne C albicans—F%= F%5 wreo s AA 2 MEFE o]l &3t i virost AFA
ol 83 7 vivo DAE T C albicansdl J3 FEFHIAE AF wkE Ao o

=
SQY AXZ 9F W Ad LA wAHA.
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2 Agd A g
USA), SQt (FIAR(EE 99%°]4), Sodium nitrate (Sigma, USA), sulfanilamide
(Sigma, USA), N-(naphthyethylene)diamine (Sigma, USA), Tris (Bio Basic, USA),

Ethylene diamine tetraacetic acid (EDTA, Sigma, USA), Sodium chloride (NaCl,

(o

Al 2F&  Bicincchoninic acid (BCA) protein assay kit (Pierce,

ut

Junsei, Japan), Triton-X 100 (Junsei, Japan), Sodium nitrate (Sigma , USA),
TNF-a, IL-6, IL-18, B-actin oligomer % RT-PCR premix, PCR premix+ Bioneer
(A, =)ol A Fdske] AH&eF3A

TNF-a, IL-6°] wist @223 A (monoclonal antibody)®] ELISA Kits(R&D
systems, MIN, USA), RT-PCR premix, PCR premix(Bioneer, Korea), **P (Promega,
USA), Caspase-3/CPP32 Colorimetric Assay Kit(Biovision, USA), DMEM,
penicillin/streptomyces, FBS, PBS (GIBCO, USA), culture plate (6 well, 24 well,
Corning, USA), culture dish (100w, SPL, Korea)S A}-&3} %1

2.

o

Al 5

-

C albicans NIH A-2072 Addista Aspstud s, d=)=5H 5o
Sabouraud dextrose broth (BBL Microbiology Systems, Cockeysville, MD)o A4 2l
& ShWA 28°Cel A Wi ekstginh. 24413 ok Wl ¥ AlEEE 2,000 x goll A 4]
wslel Faetgla, PBS® 33 AFsdon, 2ad FEAx10/m)® Ao AL

gaheleh.

&



B A AT AEdEeS vE AFEEAE (A, @a)dA A, sk
Sl ICRA A3 (A% 25-35 g)5 AHgatdth. A A= 23+2C, 55+ 45+5% = 7

d AbSAAA EY7tRvclER AlztE AFSA (40x25x17cm) ol A AbF el oH | ALR
s

(ALdAT Ao v AFaA AR o

24 ¥
1 A Ew

A EZ 8] eF& Human embryogenic kidney cells line (HEK 293 cells)> DMEMO©l
10% fetal bovine serum (FBS), 100xg/m¢ penicillin, 100xg/mé streptomycins < g3t

WA & AFE-38lo] 37°C, 5% COq incubatorell Al o5} o},
2. In vitro

HEK 293 cells culture dish (1x10°/me)ol A A% wjkzziel] <& wujalal

7} 2052 HEK 293 cellsel & albicansst SQE A A st
gt APT 1S WEE, APE 2% O @bicans (3x10°/m)F AA T, AT 3
SQ (0.06%/m)E 30l AEZwjFded AX st & albicanss HAAT o, AT
4+ SQ (01%/m)E 30F-Ao AE8jFN X3t O albicanss A F o AY
T 55 O albicanss A AT T SQ (0.05%/m)E AR T o, AT 62 O albicans
S AA F SQ (0.1%/m)E Z+7ZF A = 8} A Tt

S In vivo

o
=
X
jinss
ot
ol
3R
A
i
e
M

SQ (80ml/ke)S} ¢ albicans (2x10°/kg)= ICRA AF o] =



Sy
o

= AdT 18 gExa, AT 25 O abbicans® T3 (1, 394)), AdF 3L S
Bomt/kg)E 7TH BEAFANLD 13)& F, O albicanss FAF (149, 394), A
T 4% SQ (80ml/kg)E 3¥YZF BEAFA0Y 133 & O albicansgd T3 +(14,
Ad#A), DA+ 5= C albicanss F o] SQ (80ml/kg)E FoIst (1Y, 394)

=
72 g9, A4 kel E A gehg

.
ot

o
M

e

4. NO(Nitric oxide)Z A

A 22 52 Axzujddea AAdE NO 2 NO; o HEHZ A GriessAl &S
o] &35lo] =AFAT. AZ=HNE 96 well platesol]l ZF EF3 T Griess reagent (0.8%
sulfanilamide/0.75% N-(naphthyethylene)diamine in 05N HCIl, Sigma) 100 & = 7}
gtk 1580 A2 W3 3 540nm3F oA microplate reader (Molecular
Devices, Sunnyvale, CA, USA)E ©]83}] nitrite ¥E=5 FA3AE ©] @l Sodium
nitrate (0.5~100M)E nitrite X T2 ©] &3}

5. MTT AR MAEXZANE =A)

MTT assay W< o3 Zoh wjakFol cells 950u00] MTT solutions 50u
Aol AxEeol HEs] & & 37C, 5% CO: incubatorol 4] 3~4A] %} incubation &}
medias =7 A7 AT DMSO (350p)E Z7te] sampled] 2o wH&AZl §
microplate reader (Molecular Devices, Sunnyvale, CA, USA)Z o] &3}o] 540nmol A

FHE #e =4 vt olw, blanke PBS &9 o= 4t

o{l
o

6. C albicans-++ % Cytokines? 7

TNF-a, IL-6 59| cytokine®] =% "L Bioneer3|Ale] 7ol uwpgkth, 5040

A 3] A b (gssay diluent) S A sH welldl 22 ¥, Z Alo]EFLele)] thik TF§
N} A NS 747F 508 welle] FAFo H7bste] & 4l o]= = plateg® 7FH A vl
o EE O3 AvE EHEd "HolZE Yo 243 Fok Ao A wkIAHTH U

4 Hol=ZE A% AFH washing buffer® 53 Az FAL wrEsdc. =48
=

7} & cytokine®] conjugate® o 100 S 7 wello] ¥ DH§ HolZE Yol 2



A 7F F ot Br& A7l & washing buffer® 53] A2 #A4S wbEsAch 100 712 &
NE ZF welldl ¥ 308 § A2oA AFFEHER BASAA] wEEAFT 1 5
A 7+ wellol 100 2o 302 ool Al XZujekfo] EH]F o] kit] W&

o
Aokt wkg-gk TNF-a, IL-6 ®#Y%& 242 54319 Y (microplate reader:450nm,

== Bicincchoninic acid protein assay kit (°]3}, BCA, USA)S o] &3}
of 48Ut BCAS HF=dE AREste] 4z & A8 25 E 96well platec]
Tt AleF A9k A1YF BGO:DE FAE BCA FEQ00u)S 742y A7k &, 37°C
ol A 1A17F Fot wjokEl gtk vl 3 microplate reader (Molecular Devices,

Sunnyvale, CA, USA)E o] &3%}o] 540nmoll A OD(FHE)E =H3 A

8. Caspase/CPP32 activity =3
FulE A% 24, 5 AL G £92 727 100pH ATLE] S 1000] 2
2245 &3 g %, 107t icedl A incubation Tt 10,000 x gell A 1&3F A+
2 2713 YA jceol BEBIIcl A e 100~ 200
pgel Wl do] 5000 MELEF Aol EAGES 5] Aste] FHE 96well platesell
%71t} 2 X Reaction buffer(¥F-&A1 2k 10mM DTTEH) 50 ES ZF HFHO Het)
4mM LEHD-pNA substrate 5u0S 912 37Col A 1-2A1 %} incubation 3ttt = 3,
ANAZZ 2 AELE g 9= caspase-A A FS microplate readerol A =43

H(micro reader:405mm, USA).

9. QAANFTHEAL AAWNS(RT-PCR)



21§ %, 15,000rpmell A 1587 A4 v 1 5, 2% tubeo]l @ E B3}
Eol 49 wA we SFEE mRNAE ZAH2"9A Hsl & tubex & AT
Isopropanol (1x)& 7+ tubedl ¥ #F(equal volume)S %2 ¥, inverting A 7], 15,000
rpmoll Al 1583 A& 9. a2 &, FFH AA F, 70% ethanol= 23] washing
39l a1, ethanols A3 A A thL, 30~50040 DEPC &S H7FA&37] A7A
~70Col A Ba)sto] 7 Aol AREalvh. Total mRNA« v o] A3
mRAN €9 25 DEPC £ 98ule] ¥ i1 ELISA reader (micro reader: 260/280mm,
US.A)E 53 OD.#& A3, Total mRNAE A H3 #S o835t RTE ¢
A cDNA (50C 60min, 95C b5min, Bioneer RT premix)E &A%t cDNAS &
5t PCRE 435l tH(GeneAmp, PCR system 2700, Applied Biosystems, USA).
PCR 272 v 23 2t} IL-1B: 94C 30% denaturation, 55C 60% annealing, 7
2C 30x% extention, 3bcycle, TNF-a, IL-6: 94C 30% denaturation, 55C 60%
annealing, 72C 30% extention, 40cycle, B-actin: 94C 30% denaturation, 55C 30%
annealing, 72C 30% extention, 25cycles ®HFE3IA . Ado] AL83 ZF primer?]
sequence (Yoon ez a/, 2007, PubMed site(http://www.ncbi.nlm.nih.gov)#] &)=
BioneerAlel 9] #| o] A3}ttt TNF-a: sense’5’CCC AAA TGG CCT CCC
TCT C3’, antisense’5’CAA ATC GGC TGA CGG TGT GTC C3’, IL-6t sense:
5'ATG AAG TTC CTC TGC AAG AGA CT 3' , antisense: 5’'CAC TAG GTT
TGC CGA GTA GAT CTC3, IL-1B+ sense: CTG AAG CAG CTA TGG CAA
CT, antisense: ACA GGA CAG GTA TAG ATT C, B-actine sense: TGG AAT
CCT GTG GCA TCC ATG AAA C, antisense: TAA AAC GCA GCT CAG TAA
CAG TCC G & z=&3A ALY, TFH PCR S22 1.5% agarose gels ©] &3
A #2459 o™, Ethidium bromide® 9 *3t¢ bandE <13ttt

10. Electrophoretic Mobility Shift Assays (EMSA)

EMSA+ Kim (Kim ef @/, 2008)°] %S o] §sto] A3 =zl gA AAstdt.
AMEE PBSE AL = 2mle lysis buffer A (10m MHEPES (pH 7.9), 1.5mM
MgCl;, 10mM KCI, 0.5mM DTT, 30ug/m{ eupeptin, Spg/ml aprotinin, 1mM benz
amidine, 5ug/ml pepstatin, 0.5mM PMSF)ol @i 158 7F 4T A w-&A 71 & 12510



9] 10% Nonidet P-402 X 7}stdth. 1021 23] vortexsto] Ax9& 3339 11,
30x%7F A3 A F Y. nuclearpelletoll 50p£2] coldnuclear extraction buffer C (20mM
HEPES (pH 7.9), 04M Nacl, ImM EDTA, 1mM EGTA, 1mM DTT, 2x/ml
leupeptin, 2x0/ml aprotinin, ImM benz amidine, 5u¢/ml pepstatin, ImM PMSF)& 4
ocedl Al 402 %F WESAIATH ATelA 104 13000gel A dAdwE e F
supernatant (nucleus) protein ¥ %5 BCAWE o] &3] A3 AY. AT AES
2ug/ml = sko] ZF7ZFe] protein, 3dr D.W. 10 X GRAB 50(2xf), 20mM DTT (1),
Poly (dI, dC) (1ut), *P end labeled 45-mer double strand NF-kxB oligonucleotide
(Promega, USA)9} ztz} &33 & 308 7F Aol HFSAFHT. Gelx 0.5xTBE
bufferS Y 200V, 20min7t pre-run Al#AY. I % DNA-protein £ &%
polyacrylamide gel®|A] loading buffer (50mM Tris, 200mM glycine pH 8.5, 1mM
EDTA)E o] &3te] 200V, 70mindl Al @719 & stAth A71d5 F, gels A F ¢
Ao A 9FERE paper 9ol X-ray film 2%& FFAME o &8 F3, -80Cel| o/n Al

11. Western blot analysis

Western blot 412 Kim(Kim et al., 2008)¢] WS o] &3to] Ad ZAo @A
A A sEE T SampleES 10mM Tris-HCI (pH 7.4), ImM EDTA, 150mM NaCl, 1%
Nonidet P-40, 1% deoxycholiacid, 1mM phenylmethyl sulfonyl fluoride (PMSF),
protease inhibitor cocktaile] T8 H HF g dolA AATA &I Azl T 4T A
12,000 rpm, 103t A4l stk A e & SRS FHotol APl ol &R
W wulakol =42 BCA protein assay kit (Pierce, Rockford, IL, USA)Z =43}
o} 3o W (20ug)S sodium dodecyl sulfate-polyacrylamide gel electro-phoresis
(SDS-PAGE)A 2 A7]|9 % Al7]12, PVDF membraneo] o] A7l ©& =& 5% &
Aol WES-AIA blocking #A S AN Foll 12 AR} anti-TNF-q, anti-IL-6
antibody (Santa Cruz Biotechnology, CA, USA)S z}7z} 4TCol| A 12A1%F ¥F§A| F o,
I %, 27 FAE 124 F9F 4TAA WS A T ECL kits (Santa Cruze
Biotechnology, CA, USA)Z ®r3-A]7]l ¥ Luminescent image analysis (LAS-4000

mini, Fujifilm, Japan)¥ X & °]§3to] W=g selshg
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A3 2 3

A 148 HEK 293 cellsol W3 SQ AT E=A

B Ado Abg3 SQ7F HEK 293 cellsoll AlE 54 & Hol= A AFE dolH 7
3le] MTT assay 28 S 58 AXSEA o3 s =AU, A9 Ay 29
of AFg3 SQ FX(0.01, 0.05 0.1, 0.5%/mb)ol = & 6, 12, 24 A Zte] SQE A A
S @btz nls) Mol E Aol §leS #Es AT (Table 1, Fig. 1).

5

Table 1. Analysis of cell viability effects of SQ

Group 1 Group 2 Group 3 Group 4 Group 5

6h 100+1.1 99.5+1.8 98.6+1.8 97.6+2.9 96.3+1.0
12h 100+1.4 98.7+1.0 98.0£1.9 95.4£2.1 90.5+1.2
24h 100+1.2 98.7+1.1 98.1+2.4 94.1+£1.7 81.6%2.1

The cells viability effects were analyzed with the MTT assay in cultured HEK
293 cells.
Group 1: Control
Group 2: SQ (0.01%/ml)
Group 3: SQ (0.05%/ml)
Group 4: SQ (0.1%/ml)
Group 5: SQ (0.5%/ml)
Each groups were cultured during the 6, 12, and 24 hours. After incubation, each

medium was placed on to the 96 well plates and measured in ELISA reader at 540

nm.
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I SQ (0.5%)

Analysis of cell viability effects of SQ.

The cells viability effects were analyzed with the MTT assay in cultured
HEK 293 cells (1x10° cell/well). Each groups were cultured during the 6,
12, and 24 hours. After incubation, each medium was placed on to the 96
well plates and measured in ELISA reader at 540 nm. The results are

expressed as the mean*SD in the triplicate experiment.
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AN2A C albicans-++%= IL-1B8, TNF-a, IL-6 mRNA % 3&
of 3 SQ 53

HEK 293 cells®l W3 & albicans-+% A5HES AAE sl RT-PCRE Al&
skl SQO ZHE HESAT. AFNHE AA F IL-1B, TNF-a, IL-6 mRNA &&=
o C albicans HAA Fol T7EE S #FET F At SQ (0.05, 0.1%/m)E A
& A C albicans- % IL-18, TNF-a, IL-6 mRNA W3 HFS 7AaA7|+ AL
BzZs = QA (Fig. 2). 28y SQ (0.01%/m)= & albicans—++%= 1IL-1B, TNF-q,

IL-6 mRNA 2@ el ¥ 371 glas B2 5 AU

of¥

g

1 £: 3 4 5 Lane
Y e
[ - —— I
— —— —— —— —— R

Fig.2. The effect of SQ on IL-1B, TNF-a, and IL-6 expression in HEK 293
cells. The cells were treated with the SQ for 30 min and later were
Incubated with ¢ a@bicans (3x10°/ml) for 6 hours. Total mRNA were
extracted from the cells. Induction of IL-18, TNF-a, and IL-6
mRNA were measured by reverse transcriptase polymerase reaction
(RT-PCR). B-actin was used as the control.

Lane 1: Control

Lane 2: C albicans (3x10°/mt, 6 hours) only
Lane 3: C albicans (3x10°/mt) + SQ (0.01%/ml)
Lane 4: C albicans (3x10°/mt) + SQ (0.05%/ml)
Lane 5 C albicans (3x10°/m) + SQ (0.1%/ml)
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A3d C albicans—+= NO A2to] 3 SQ &3

HEK 293cellsel s+ & albicans—r
a9 #HFESAY. O abicansg HAAT T+ H$ NO A
A 7MY A #E d 5 U 2y SQE AAE FFdAe O
albicanssS A A 8F7] 308 Ao SQ (0.1%/ml)ZE pre-treated ¥+ ol A9 #2984 NO
s 2 e 4= 9l A H(p<0.05) (Table 2, Fig. 3).
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Table 2. Effects of SQ on the nitric oxide (NO) production in the presence of

albicans from HEK 293 cells at 3 hour.(unit: uM/mg protein)

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6

0.97+0.02 2.76+0.17 2.31+0.25 1.74+0.11* 2.41+0.18 2.42+0.12

Group 1: Control

Group 2: C albicans (3x10°/ml) only

Group 3: Treated with the SQ (0.05%/m¢)) for 30 min and later were incubated
with C albicans (3x10°/ml)

Group 4: Treated with the SQ (0.1%/ml) for 30 min and later were incubated with
C albicans (3x10%/ml)

Group 5 After treated with & a@/bicans (3x10°/ml), SQ (0.05%/m¢) was immediately
treated

Group 6: After treated with & a@/bicans (3x10°/ml), SQ (0.1%/ml) was immediately
treated

The results are expressed as compared with Group 2 (meanzSD, *p<0.05).
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Fig.3. Effects of SQ on the nitric oxide (NO) production in the

presence of C albicans (3x10°me) from HEK 293 cells.

Group 1: Control

Group 2: C albicans (3x10°/ml) only

Group 3! Treated with the SQ (0.05%/ml) for 30 min and later were
with & albicans (3x10°/mt)

Group 4: Treated with the SQ (0.1%/m¢) for 30 min and later were
incubated C albicans (3x10°/mi)

Group 5: After treated with C. @/bicans (3x10°%/mt), SQ (0.05%/ml) was
treated

Group 6: After treated with & @/bicans(3x10°%/mt), SQ (0.1%/m) was
treated

The results are expressed as compared with Group 2 (meanzSD,

*p<0.05).
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o
to

RAN C albicanss FA(E7FF], 2x100ke) A2 &, NO A%
29 14, 394 3 = ST SQ (80ml/kg)E 7UXF 19 13] pre-treated(H-7

Fo st v, O abbicanss FAAZ ToAA 1, 39A EF A% 24 ddAe NO

o~

S a7 AE FET 5 A (p<0.05)(Table 3, Fig. 4). 28y 3] %]
717v0] #&E 343 O albicans X Fo SQE AA T FAME O albicans-E

Table 3. Effects of SQ on the nitric oxide (NO) production in the presence of

albicans from mice kidney. (unit: uM/mg proteins)

Group 1 Group 2 Group 3 Group 4 Group 5

1 day 1.27+0.07 5.53+0.35 1.70+0.07* 2.26+0.33* 4.72+0.89

3 day 1.25£0.09 4.22+0.60 1.88+0.48* 2.51+0.09* 4.18+0.44

C albicans and SQ injected intraperitoneal injection (i.p.).

Group 1: Control

Group 2: C albicans (2x10%/kg) only

Group 3: Treated with the SQ (80mé/kg) for 7 days (one per days) and later were
injected with ' a/bicans (2x10°/kg)

Group 4: Treated with the SQ (80ml/kg) for 3 days (one per days) and later were
injected with ¢ a/bicans (2x10%/kg)

Group 5: After treated with & @/bicans (2x10°/kg), SQ (80ml/kg) was treated

All groups were observed at 1 and 3 days after ' a@/bicans treatment.

The results are expressed as compared with Group 2 (meanSD, *p<0.05).
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Fig.4. Effects of SQ on the nitric oxide (NO) production in the

presence of C albicans (2x10°/kg) from mice kidney. C a/bicans and

SQ were injected by intraperitoneal injection (.p.).

Group 1: Control

Group 2: C albicans (2x10°/kg) only

Group 3: Treated with the SQ (80ml/kg) for 7 days (one per days)
later injected with C a/bicans (2x10°%/kg)

Group 4: Treated with the SQ (80ml/kg) for 3 days (one per days) and
later were injected with C a/bicans (2x10°/kg)

Group 5: After treated with ¢ a@/bicans (2X106/kg), SQ (80ml/kg) was
treated

All groups were observed for 1 and 3 days after C a/bicans treatment.

The results are expressed as compared with Group 2 (meanSD, *p<0.05).
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AN4A8 C albicans-+= TNF-a Ao 3 SQ &7

HEK 293 cells®l Wt C .albicans—+%= Q588 A5 5 TNF-a B4 ol v A
= SQ e #A#ZEAY. ¢ @bicanss HEK cellsol ] x8H TNF-a A %o &
As] F7tele s BET F AAT SQE AAG FFTAAAMe O abbicanss A A 5t
71 30% Aol SQ (0.1%/ml)Z pre-treated T ol A7 93 A TNF-a A =S 7+
2A7IE AS #FZT F A (p<0.05)(Table 4, Fig. 5).

Table 4. Effects of SQ on the tumor necrosis factor (TNF-a) production in the
presence of C albicans from HEK 293 cells at 12 hour. (unit: pg/ml

protein)

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6

876.0+29.6 1072.9+21.79 925.2£1256  544.1+5.02* 916.9+6.08  934.6+13.8

Group 1: Control

Group 2: C albicans (3x10°%/mt) only

Group 3: Treated with the SQ (0.05%/m¢) for 30 min and later were incubated
with C albicans (3x10°/ml)

Group 4: Treated with the SQ (0.1%/m¢)) for 30 min and later were incubated
with ¢ albicans (3x10°/mt)

Group 5 After treated with & a@/bicans (3x10°/ml), SQ (0.05%/m¢) was immediately
treated

Group 6: After treated with & a@/bicans (3x10°%/ml), SQ (0.1%/ml) was immediately
treated

The results are expressed as compared with Group 2 (meanSD, *p<0.05).
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Fig.5. Effects of SQ on the tumor necrosis factor (TNF-a) production

in the presence of C a/bicans (3x10°/ml) from HEK 293 cells.

Group 1: Control

Group 2: C albicans (3x10°/ml) only

Group 3: Treated with the SQ (0.05%/m¢) for 30 min and later were with
C albicans (3x10%/ml)

Group 4: Treated with the SQ (0.1%/ml) for 30 min and later were
incubated with C a@/bicans (3x10°/ml)

Group 5: After treated with ¢ @bicans (3x10°%/ml), S@ (0.05%/ml.) was
treated

Group 6: After treated with & a@/bicans (3x10°%/ ml), SQ (0.1%5/ml) was treated

The results are expressed as compared with Group 2 (meanSD, *p<0.05).
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AA N C albicanss A (BT, 2x10%kg) A1 21 &, TNF-a A4 FS 2422

A F @A SQ Bom/ke)E TIR 19 13

of

dq #Y T o1¢, 39
pre—treated(B7Fo1)3t TS, C abbicanss 7FAA 7] Toll A 39A Fo A A Z
A YolA e TNF-a AAHS ZAA7+= AL A2 5 A AHp<0.05)(Table 5

Fig. 6).

Table 5. Effects of SQ on the tumor necrosis factor (TNF-a) production in

the presence of C @/bicans from mice kidney.(unit: ng/ml proteins)

Group 1 Group 2 Group 3 Group 4 Group 5

1 day 0.14+0.04 0.72+0.17 0.58+0.13 0.98+0.11 0.94%0.06

3 day 0.14+0.04 1.01£0.20 0.60+0.13* 0.91£0.10 0.91+0.07

C albicans and SQ injected intraperitoneal injection (i.p.).

Group 1: Control

Group 2: C albicans (2x10%/kg) only

Group 3: Treated with the SQ (80mé/kg) for 7 days (one per days) and later
injected with ' a/bicans (2x10°/kg)

Group 4: Treated with the SQ (80ml/kg) for 3 days (one per days) and later
injected with ¢ a/bicans (2x10%/kg)

Group 5 After treated with ¢ a/bicans (2x10°/kg), SQ (80ml/kg) was treated

All groups were observed at 1 and 3 days after ' a@/bicans treatment.

The results are expressed as compared with Group 2 (meanSD, *p<0.05).
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Fig.6. Effects of SQ on the tumor necrosis factor (TNF-a) production in the
presence of C albicans (2x10°/kg) from mice kidney. C a/bicans and SQ
injected intraperitoneal injection (i.p.).

Group 1: Control

Group 2: C albicans (2x10°/kg) only

Group 3: Treated with the SQ (80ml/kg) for 7 days (one per days) and
later were injected with C a/bicans (2x10°/kg)

Group 4: Treated with the SQ (80ml/kg) for 3 days (one per days) and later
were injected with ¢ albicans (2x10%/kg)

Group 5 After treated with & a@/bicans (2x10°/kg), SQ (80ml/kg) was treated

All groups were observed at 1 and 3 days after C @/bicans treatment.

The results are expressed as compared with Group 2 (meanzSD, *p<0.05).
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A6AE C albicans-w = IL-6 Ao did SQ =3

HEK 293 cellsell e+ & albicans—+% 58S AAE T IL-6 Ao v A=

B2 ATt O albicanse HEK cellsl A X3tH IL-6 A4 Fo] + 43|

S7kete e #FE F AU SQE AAG FFAXME C a@bicanss AAAE7] 30

i Aol SQ (0.1%/ml)E pre-treated & ol AT o)A IL-6 A HFS FAAIE
B2 £ A AHp<0.05)(Table 6, Fig. 7).
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Table 6. Effects of SQ on the interleukin-6 (IL-6) production in the presence of
C albicans from HEK 293 cells at 12 hour. (units: pg/ml proteins)

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6

1647.1£49.8 5805.4+168.2 667291182 3304.7+50.1*  5657.8+71.4  7337.2+105.7

Group 1: Control

Group 2: C albicans (3x10%/mt) only

Group 3: Treated with the SQ (0.05%/m¢)) for 30 min and later were incubated
with C albicans (3x10°/ml)

Group 4: Treated with the SQ (0.1%/m¢)) for 30 min and later were incubated with
C albicans (3x10°/ml)

Group 5 After treated with & a@/bicans (3x10°/ml), SQ (0.05%/m¢) was immediately
treated

Group 6: After treated with & a@/bicans (3x10°%/ml), SQ (0.1%/ml)) was immediately
treated

The results are expressed as compared with Group 2 (meanzSD, *p<0.05).
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Fig.7. Effects of SQ on the interleukin-6 (IL-6) production in the
presence of C albicarns (3x10%/m¢) from HEK 293 cells.
Group 1: Control
Group 2: C albicans (3x10%/mt) only
Group 3: Treated with the SQ (0.05%/m{) for 30 min and later were
incubated with ¢ a/bicans (3x10°/mb)
Group 4: Treated with the SQ (0.1%/ml) for 30 min and later were
incubated with C a/bicans (3x10°/ml)
Group 5: After treated with C @/bicans (3x10°%/ml), .SQ (0.05%/ml) was
treated
Group 6: After treated with C a@/bicans (3X106/m(%), SQ (0.1%/mb) was
treated
The results are expressed as compared with Group 2 (meanzSD,

*p<0.05).
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pre—treated(¥& ,
z2 YoM IL-6 WAFS ZaA7eE AL #FT £ AdAdHp<0.05)(Table 7,

Fig. 8).

Table 7. Effects of SQ on the interleukin-6 (IL-6) production in the presence of

albicans from mice kidney. (unit: ng/ml proteins)

Group 1 Group 2 Group 3 Group 4 Group 5

1 day 0.09+0.05 0.49+0.09 0.36%0.11 0.67+0.09 0.68+0.10

3 day 0.09+0.04 0.73+0.19 0.40+0.09* 0.64%0.08 0.71+0.08

C albicans and SQ injected intraperitoneal injection (i.p.).

Group 1: Control

Group 2: C albicans (2x10%/kg) only

Group 3: Treated with the SQ (80ml/kg) for 7 days (one per days) and later were
injected with ¢ a/bicans (2x10%/kg)

Group 4: Treated with the SQ (80mé/kg) for 3 days (one per days) and later were
injected with ' a/bicans (2x10°/kg)

Group 5. After treated with & @/bicans (2X106/kg), SQ (R0ml/kg) was treated

All groups were observed at 1 and 3 days after C a/bicans treatment.

The results are expressed as compared with Group 2 (meanzSD, *p<0.05).
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Fig.8. Effects of SQ on the interleukin-6 (IL-6) production in the presence
of C albicans (2x10°/kg) from mice kidney. & a@/bicans and SQ
injected intraperitoneal injection (i.p.).

Group 1: Control

Group 2: C albicans (2x10%/kg) only

Group 3: Treated with the SQ (80m¢/kg) for 7 days (one per days) and
later were injected with C a@/bicans (2x10°/kg)

Group 4: Treated with the SQ (80ml/kg) for 3 days (one per days) and
later were injected with C @/bicans (2x10%/kg)

Group 5: After treated with ¢ a/bicans (2x10%/kg), SQ (80ml/kg) was
treated

All groups were observed at 1 and 3 days after C a@/bicarns treatment.

The results are expressed as compared with Group 2 (meanSD, *p<0.05).
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AN6& C albicans—-+ %= Caspase-3 At 3 SQ &7

HEK 293 cellsoll ™3 ¢ albicans-+ = Caspase-3 Ao o3t SQ &35 =3}
At C albicans= Caspase-3 A HS T7MAI7| A #2E 4 YAk SQE A
At FoNXE O albbicanss A 3H7] 30 Aol SQ (0.1%/ml)E pre-treate
oA fostAl Caspase-3 AAFS #H2A7e A #F

(p<0.05)(Table 8, Fig. 9).
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Table 8. Effects of SQ on the Caspase-3/CPP 32 activity in the presence of
albicans from HEK 293 cells at 12 hour. (units: O.D. 405 nm)

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6

0.15+0.02 0.72+0.04 0.66+0.04 0.56+0.04: 0.67+0.06 0.70+0.07

Group 1: Control

Group 2: C albicans (3x10°%/mt) only

Group 3: Treated with the SQ (0.05%/m)) for 30 min and later were incubated
with & albicans (3x10°/ml)

Group 4: Treated with the SQ (0.1%/m¢)) for 30 min and later were incubated
with C albicans (3x10°/ml)

Group 5 After treated with & a@/bicans (3x10°/ml), SQ (0.05%/m¢) was immediately
treated

Group 6: After treated with & a@/bicans (3x10°/ml), SQ (0.1%/ml) was immediately
treated

The results are expressed as compared with Group 2 (meanSD, *p<0.05).
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Fig.9. Effects of SQ on the Caspase-3/CPP 32 activity in the presence of

C albicans (3x10°/mt) from HEK 293 cells.

Group 1: Control

Group 2: C albicans (3x10°/mt) only

Group 3: Treated with the SQ (0.05%/m{) for 30 min and later were
incubated with ¢ albicans (3x10°/mt)

Group 4: Treated with the SQ (0.1%/ml) for 30 min and later were
incubated with ¢ a/bicans (3x10°/mt)

Group 5: After treated with ¢ @/bicans (3x10°/ml), SQ (0.05%/mt.) was
treated

Group 6: After treated with ¢ a@/bicans (3x10°%/mt), SQ (0.1%/ml) was
treated

The results are expressed as compared with Group 2 (meanSD, *p<0.05).
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7F 1Y 13] pre-treated(E7FF01)8 O, ¢ albicanss QA7 344 oA A%
o

Z24 Yo A Caspase-3 A4 s = A H(p<0.05)(Table 9,
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Fig. 10).

Table 9. Effects of SQ the Caspase-3/CPP 32 activity in the presence of

albicans from mice kidney. (units: O.D. 405 nm)

Group 1 Group 2 Group 3 Group 4 Group 5

1 day 0.20+0.06 0.77+0.09 0.74+0.04 0.68+0.03 0.77+0.06

3 day 0.21+0.05 0.68+0.10 0.43+0.02* 0.72+0.04 0.75+0.11

C albicans and SQ injected intraperitoneal injection (i.p./

Group 1: Control

Group 2: C albicans (2x10%/kg) only

Group 3: Treated with the SQ (80ml/kg) for 7 days (one per days) and later were
injected with ' a/bicans (2x10°/kg)

Group 4: Treated with the SQ (80m{/kg) for 3 days (one per days) and later were
injected with ¢ a/bicans (2x10%/kg)

Group 5. After treated with & @/bicans (2X106/kg), SQ (R0ml/kg) was treated

All groups were observed at 1 and 3 days after ' a@/bicans treatment.

The results are expressed as compared with Group 2 (meanzSD, *p<0.05).
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Fig.10. Effects of SQ (80m¢/kg) on the Caspase-3/CPP 32 activity in
the presence of C a/lbicans /2><106/kg/ from mice kidney. C a/lbicarns
and SQ injected intraperitoneal injection (i.p.).

Group 1: Control
Group 2: C albicans (2x10°/kg) only
Group 3: Treated with the SQ (80m¢/kg) for 7 days (one per days) and
later were injected with C a/bicans (2x10%/kg)
Group 4: Treated with the SQ (80ml/kg) for 3 days (one per days) and
later were injected with C a/bicans (2x10%/kg)
Group 5 After treated with ¢ a/bicans (2x10°%kg), SQ (80mi/kg/) was
treated
All groups were observed at 1 and 3 days after C a/brcarns treatment.
The results are expressed as compared with Group 2 (meantSD,

*p<0.05).
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AN782 C albicans—+ % TNF-a, IL-6°] 3 SQ2 Western
blot 723}

C albicans—+ % TNF-a, IL-6°] 3 SQ¢ = 3¥E Western blotting WH S %
g =FoAe AyE F s tHFig. 11).
mRNA levelo|Y} serum proteing ©]&3 TNF-a, IL-69 ZA¥e9} mzr7lx=z2 O

albicans= TNF-q, IL-69 A& F7HA71& A& #FT + o 284 SQE
1

f

ol

pre—treatedd oA TNF-q, IL-62] 2dZFS AAAZASH, post-treated ol A
= SQ (01%/m)ol A= TNF-a, IL-69 @Hd#EHS FostA a7 AL #F

S >~
&5

1 2 3 4 5 G SroupD
T . — — TRIF—ce
T — — S — IL-6

—— - e B—actin

Fig.11. Effect of SQ on lipopolysaccharide-induced TNF-a and IL-6
expression in HEK 293 cells at 12 hour. Total cellsular proteins
were prepared and Western blotted for TNF-a and IL-6 monoclonal
antibody. B-actin was used an internal control.

Group 1: Control

Group 2: C albicans (3x10°/mt) only

Group 3: Treated with the SQ (0.05%/m¢) for 30 min and later were
incubated with ¢ a/bicans (3x10°/mb)

Group 4: Treated with the SQ (0.1%/ml) for 30 min and later were
incubated with C a/bicans (3x10°/mb)

Group 5: After treated with ¢ @bicans (3x10°/m), SQ (0.05%/ml) was
treated

Group 6: After treated with ¢ a@/bicans (BXIOG/mE), SQ (0.1%/mé) was

treated
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A8A C albicans—+ 5 NF-xBZ3Ad W3 SQ T

HEK 293 cellsol W3 & a@bican-&% NF-kB @& O SQ 42 B39t
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Fig.12. Effect of SQ (0.1%/ml) on lipopolysaccharide-induced NF-xB
activation in HEK 293 cells.

The cells were treated with the SQ for 30 min and later

were
incubated with & @/bicans (3x10°/m) for 1 and 3 hours.

Gel shift assay was carried out using nuclear extracts from control (lane 1), only

C albicans (lane 2, 3. 1, 3 hour), treated with C a@/bicans and SQ (lane 4, 5. 1, 3
hours)
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¥ ATANE Condida & AT FAAE SR, FF D A guel gsa 9
Bl %% BB AFHL G GPF), WHLEAAY, & U G 9y

o2 aste] dgA L steroidAdl, I IAA 5 &
}x] o} 7]3] 7+ (opportunistic infection)s do.7]= WHdAgo] Zsta, 7k wHs &

S FEANI= C albicans—+EDS  WESol Wl SQ (squalene)?]  FH A X

ol
ol

o

(pre—feeding treatment)”} human embryonic kidney cells line (HEK 293 cells)Z 9]
& i vitro 2 F 3 mouse kidney tissueE ©l 83 7 viwvo BRE T C albicans-
T A A e A BFAAY. O albicansol AAF=A 2 3HA
ol J|EAS UA ¥% AXEH, & albicans) el apoptosisE A 7Tt Al 7E
o] Z¥gtol whel AALZF e =, gk g @A %7 Aehe] B HAT(Oh e
al, 2000; Chee, 2006).

Aol & albicans (LCA)SY @AX S O albicans (KCA)E AAEZE RS o] &

g Aol d=momE AZFY Aol AR, IL-6 EF WAL, LPS(10ge/
s

!
il
o,
o2
ol
rE

m) = TNF-a (50-100ng/ml)E A A g 5ol % IL-6 7} &do]
a/ 1995). AA G ZH N QNI E & ghbicansd) A= @E= T Ao IL-18, TNF-q,
IL-6, IL-8%5 9] cytokinesE ®W|st=H, C albicanss FAA71H 749 623 THH
TNF-a, IL-6, IL-1B % pro-inflammatory cytokine?] 2&do] &dA3 ZF7} 3t}
(Castro er @/, 1996; Bay er @/, 2002; Kim, 2006). ¥ AdoM= A AFAEF
(HEK 293 cells)oll & albicanss #BAA A5 s e S #2d

A AT

RAW 2647 diAAEFe LPS-frx dFvWeS 9oz F,  saponin9
proto-panaxadiol type@l protopanaxadiol (PPD)S %3 (25~200ug/ml) RAW 264.7
A M ol A A& =W LPS-F% NO, COX-2, IL-18, TNF-a A4 °] PPD Al
ol Hl#sle] FAA}(Lee ef @/, 2006). 18] i RAW 264.7, A/ E£Fo]| LPS-F% 9
T WSS FHAI F, s O fAES AASHE, NO A FI INOS 2E -3
A 7ZFAATF1a, TNF-a, IL-18, IL-6 A HFE I A A0 (Yun e @/ 2008).

oS, RAW 264.7 o 2] M) 32 5= o] LPS-#% 4

Persicarialapathifolia (Polygonaceae)oll 4| F% 38k Quercitringallate (QNG)E =4

g

olN

wge  gog ¥
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(0-100uM) = A A8l FH, IL-6 L@ o] ko] Hlegsto] A, NF-kB 245
30 Aol AAA 7T vA] B EEH AT (Min ez @/, 2006).

RAW 264.7 cellsel Al 27} WAl d&te 559 4¢ LPSE 5% IL-1B, IL-6
o BEHE foA UA F7HAI7IH, LPS+ IL-1B, IL-69] (3, 10, 30, 100ug/ml) s =&
gEHOZ FAA UA FAHL AVNFEELS IL-18, IL-69 pro-infiammatory
cytokines A Al ZITH(Byun, 2005). & A 3ol A= HEK cellsol C albicanss A3t
T3, LPS-#% TNF-q, IL-18, IL-6 mRNA & #S SQ

o
T
FE Aol wel A= AL BED F o] FEAE AP aHsor & A

E nefsol & Ao® At dH

A7 A A ZFo FH, A x, o7H], g7 9 FoFAFE=ES IFN-gammash
A xstd NO9 TNF-a A4He IFN-gamma® FEFE wxo EH o2 {FRrF X
i, LPSE @=o= AT 4% NO w#L=7F F7stARE, e7ta & o] A Ag A%
= NO &7l Zadoxtt. a8y @A FE5=5 &5 AT 4-%ol= cytokine
o] AAtelE s FA ZatHYee er @, 2000). A (Scrophulariae, SRE) W &<
FE2E9 9L LPSE HFEF A FEd M9 cytokines? level, nitric oxide
production, iNOS % COX-29 #=do| w X & o3FoA NO, iNOS, IL-18, TNF-a<]
AAES FostA AAAZIFByun er @/, 2005). T3 E B2 (Smilacis glabrae
rhizome)9] 7% human fibroblast-like synoviocyte (hFLS)olA proinflammatory
cytokines?! iNOS, IL-1B, TNF-q, IL-62] AX & F%=x(1, 10, 100ug/ml)ol 2] &35}
A A A N (Oh er al, 2003).

B oA E SQE FEH0.05 0.1%/ml)E human embryonic kidney cells line¢!
HEK 293 cellsoll pre or post-* X3} Q+=d, & @lbicanss HEK 293 cellsol] =] %]k
S, SQE A A gt 79 (post-treatment)oll &= FHE FAFA E o, A Eu]gY
of SQ HNE Wi 08T O albicanss cellsol A X3k T (pre-treatment)] 74§
N C albicans—% FS5HHS AAEQ] IL-18, TNF-a mRNA 2d = 2 NF-«kB,

caspase-3 A Ao SQ FE UL AHA WA Ak o] FEdte] FAATIE AES #

=

=+ & I~
Zg 4 9l

IL-1B89} amyloid B peptidedl 23] &4 3} % human astrocytoma cells® 7%

TNF-q, IL-6% 9 Aabao] F7heth v 847 EdS AX MEs 2 o A
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= A (stimulators) Bt} WA A A X (pre-feeding)st™® TNF-a, IL-6%5°9 AAik=z =
iNOS @& &g ZAAZHKIm ef @/, 2002). 2 AFdMN%E SQE ¢ a@hicansy tf
HA M EZujeFde] Yo w kB0 2 vitro 2EI SQE A F

A 2o & albicans
g 79 Aol AHAXT i ovivo AIANA GFHS AAE HAh

o
235 BHEeAT

a8 Y ¢ albicans FE Fol SQE A A F FA X (post-treatment groups) 7 5ol

= 25 297 glael #EEHdN

B ATE Tl O abicanse NFEAN FAET S frEce AS ¢ F U
Aok, 28U C albicans—+ %= w4 A5l da SQ AR wE H Fo] w2
of wet dFWs ARE JAANIE AS AFHor & F AW

AZHo R B ATE B3 SQ7 AW ZHAAN O albicans-E WA O
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=

B AN = Candida < A FOAAE IR, 7 2 A Aol st vt

ST w9 AFgHES g7, HYAdel v, sEd AW S FUAINE O
albicans—+%= S-S s SQ HAE FI AFHSS AHAAA7I=7FA o)

Zelsta

2352 (ICRA AF) 2 HEK 293 cellsE °1 839 2 vitro & i vivoZ 2P &
StAY. & albicans-+% A5 AA F  IL-18 mRNA, TNF-a mRNA, IL-6 mRNA&
RT-PCR WH¥, TNF-a, IL-6, NO, Caspase-3 & ELISA kits W%, TNF-a, IL-6 %
i wkE] o Western blot®y, NF-kBX= EMSA W& o] &35lo] A&359

AP T v e 28S AU

1. HEK 293 cellsol ™3 SQ ¥%2(0.01, 0.05 0.1, 05%/m)el A= AEZAo] B2
w2 e okt

2. HEK 293 cellsoll A IL-1B, TNF-a, IL-6 mRNA7Z} & a/bicans®l 28] 7}aA %
HE AL BT = AdAqd. SQ (005 01%/m)E AX3T AL & abbicans— %
IL-1B, TNF-a, IL-6 mRNA 2dFS HaxAr7e 2L #2T 5 Addon,

ok T
SQ (0.01%/m)= C albicans—+%= IL-1B, TNF-a, IL-6 mRNA &&=
7 es g Uk
3. HEK 293 cellsoll Al & albicans= NO A4 =HFe 7ZatA S7F A7l 2& #7F &
T AdAY. SQE AHAG FFdAME O abicanss AAT7] 30% Aol SQ(
0.1%/ml)E pre-treated & oA Fol3tA NO AHFS 2
g AAJHP<O.05). T8 72 viwodl BN E O albicanss FFAAZ dFAlA 1,
3 25 A 24 el NO AAFS dar7le A8 &dd 5 v
(p<0.05).
4, HEK 293 cellsold SQE AAZ FFolMHe & abicanss A7) 308 A
SQ (0.1%/m)E pre-treateddt ol AT+ f-95FA] TNF-a AAHS ZAA7= A
S Foagd = YA (p<0.05). 77 vwod] AN C albbicanss A (EHFF o)A
20 %, TNF-a BA=FS A& x4ds S8 249 % 1, 39 43 & #&F&3
SQ B0ml/kg)E 7Y 1Y 13 pre-treated(BE7F o) v, C abbicanss 14
Az ol 3Y A el ARt A 24 el e TNF-a A4 ZFS #ar7ls A
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o

s = AAHFH(P<0.05).

. HEK 293 cellsdl X & albicans= 1L-6 A F71E FEA7]H, SQ

Rl

2] &+ o
ZA N C abbicanss A X3&7] 302 Aol SQ (0.1%/ml)ZE pre—treated 3+ o] A

oAl IL-6 AiEe Far7es A4S 49T F AJAF(Dp<0.05). @2 vvod]

5

A= C albicanss FH A oA 39A] FolATt A 22 oA IL-6

. HEK 293 cells?lA SQE A=A 3 FFdMNE O abicanss X 38F7] 3027
SQ (0.1%ml)E pre-treated ¢ o ATk 93} Al Caspase-3 AAEFS TAA 7=

A & & 5 AAJHP<0.05). @2 vivodl d-Fole SQ (B0ml/kg)E 7L 14

rr

13] pre-treated(Z7F01)8 U, & a@lbicanss A A Zl 3LA] oA A
2 oA e Caspase-3 A FS ZaA7Ie AS AT 5 AT (p<0.05).
. HEK 293 cellsoll W3t & @lbrcans= Western blotting ®W'H oA TNF-a, IL-6 %4

A %7}1\]7]1, NF-kB 28 <75 #F=A7l= AS 32D 5 ddu. &

S
<
Q
lo
ol
Ho
=
rlr
@

0.1%m)E AX 8 FFoAE 3A A ol Av NF-xB &3
o ATl AL A & & AU Hp<0.05).

. HEK 293 cellsoll W3t & albicans= NF-xkB @@ =712 f 2471 A

AEZ 07 Squalene°l ¢ @lbicans—E A5 AAEY JAZ Y= o3
b oA SQE Fwdte Aol TV AdS5S & F AT wEkA SQ HAE O
albicans—r= WA disf & 2345 7T F dS

Ao 2 Atgdd

N
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