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Abstract

Candida albicans (C. albicans) is the fungus most commonly detected in
association with humans, especially in the elderly and people with
immunocompromised disorder. C. albicans cause not only periodontal lesions
and oral candidiasis but also various systemic disorders such as aspiration

pneumonia. However, the role of C. albicans in the chronic inflammation on



periodontal tissues and respiratory tract was not fully understood. Therefore,
the aim of this study is to be clear the effect of C. albicans in those infectious
diseases and to investigate an effective agent derived from natural
materials; 1) The comprehensive gene expression analysis of gingival tissue
in rat infected with C. albicans and 2) The effect of hydrolyzed protamine
HAP-100 (ROHTO Pharmaceutical Co., Ltd. Japan) in human bronchial
epithelial cell, BEAS-2B cell, infected with C. albicans.

Rat gingival tissue was infected with C. albicans. Total RNA was extracted
from the gingival tissue and mRNA levels were monitored using DNA
microarray. The gene expressions of IL-1p and TNFR1B were highly detected
in the gingival tissue infected with C. albicans. Ingenuity pathway analysis
demonstrated that TNF and IL-1 induced gene expression of CC type
Chemokine CCLZ2, also known as monocytes chemoattractant protein-1
(MCP-1), through NF-«B pathway. These results suggest that C. albicans
was important pathogen which induce inflammation in gingival tissue.

We examined to evaluate cell viability of BEAS-2B cell infected with C.
albicans. And after C. albicans was cultured with HAP-100 in BHI broth, the
number of colony was counted to evaluate growth. BEAS-2B cell was
cultured with C. albicans under HAP-100. Total RNA was extracted from
BEAS-2B cell and mRNA expression levels of IL-6 and IL-8 were determined
by real-time PCR. Further, BEAS-2B cell was cultured with IL-1p under
HAP-100. IL-6 and IL-8 production and mRNA expression were measured by
ELISA and real-time PCR respectively.

The cell viability of BEAS-2B cell was decreased in a time-dependent



manner in the presence of C. albicans. HAP-100 reduced growth and hyphal
formation of C. albicansin a concentration-dependent manner. And then the
enhanced IL-6 and IL-8 mRNA expressions on BEAS-2B cell infected with C.
albicans were reduced in the presence of HAP-100. Further, the enhanced
productions and mRNA expressions of IL-6 and IL-8 on BEAS-2B cell
stimulated with IL-1p were decreased in the presence of HAP-100.

Taken together, it is considered that HAP-100 could be candidate peptide
that not only has anti-C. albicans activity via inhibiting growth and hyphal
formation of C. albicansbut also has anti-inflammatory activity on BEAS-2B

cell.
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ARIFGE T C. albicans \ZiEH L, #F9EEE & LT 1) C. albicans &Y L5 7
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WT QOL DR TRFET DEBERIK D —D2 & 5 ERIRE ThH 5, damet: s
D BARPAMFRIETH Y, T OERE & L C Candida albicans (C. albicans),
Porphyromonas gingivalis (P. gingivalis) , Prevotella intermedia (P.
intermedia), Fusobacterium nucleatum 73 & O OPEFIEE N HE STV
% 50, 2T C. albicans 13, HPERERENMKT Uiz Siln & oE N BE o
AREND O mBE TR SN TS, OFED O HIELRIEISE D Z L ITEmoEFE
FThHDH, T L TCEF, C albicans (XEVEEEREE ODEAZ T 7T — 2 910
RREYARE Wb bR SN TRY, WARIRE & OILEHE-CHAEIZ LS
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1. C albicans BEZ X 5T v FEAKRRIZE T 2 EENBLEFRE OB

1.1 fEAERE

C. albicans (ATCC®90029™) 7% BHI 7' 2z % (Brain heart infusion broth ;
BD Biosciences, Sparks, USA) (Z27C, 37°C, 24 Frffl#RZE: 2 L 7%, 3000 rpm
SyflEm O BE L, TRIE AR RIC T 3 EIYeF L, MBI EE | CARA

YRR CRER LT &~ OEBRICHAEL 72,

1.2 B EER
7 #iin Sprague-Dawley RHEMET » ~ (= 7 A — v 2 k&4, Tokyo,

Japan) % 1 B O PHE D%, KEN—EILRo7TZ L a2MERL, ERICH
ML, 7y MT_r b3 eZ—vF U 7 A% 30 mgkg THEPENTES L,
PRI 712 C 1X 108 colony forming unit (CFU) /ml @ C. albicans & 2% 7% /L 7R
FAF R E— ZADOIREHK A AR B AT U, SHHRBEICIT A= O A2
BHIRAZBA Uiz, 708, XHEER D ONC C. albicans FEYSFEIZ I3 %5 LD Z
v MEMH U, REMERRIT QAR 7 i 58 R BRI B9 2 Fa

(#08-0004) IZHE> TIT-o 7z,

1.3 DNA microarray #4772 & UM Ingenuity pathway analysis (TPA) fZ4T

Z v My bV E X —LF R 7 A% 30 mglkg THEMENTESRT L, BREE T

T AFRAR 2 BBk L, Trizol (GIBCO BRL, Life Technologies, Rockville,
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USA) % T Fast Prep™ << > (MP Biomedicals, Solon, USA) |Z T
AL L 7=, Ambion RNA queous Kit (Ambion, Austin, USA) T total RNA
ZfitH L7=, cDNA &J%i%, Superscript II RNaseH (-) reverse transcriptase
(GIBCO BRL, Life Technologies, Rockville, USA) %#f#f L, oligo d (T) 1218
TIA~—%MZ, 42°C, 1R TRIS Sz, @67 ~L{b cRNA (3 Agilent
Low RNA Input Fluorescent Linear Amplification Kit (Agilent, Santa Clara,
USA) #fH L CAM L=, 3.5 ng @ Cyanine3 (Cy3) 7~/ ik cRNA %
Agilent fEO 7' k32— LI E > T Agilent 44K Whole Rat Genome Oligo
Microarray (41,000 rat genes and transcripts ; Agilent, Santa Clara, USA) T
NA TV XA X LT, GeneArray Scanner (Agilent, Santa Clara, USA)T
AX v % L, GeneSpring 4.0 software (Silicon Genetics, Redwood City,

USA) %l ff L CHEi&fitr 217> 7=, 7 —Zf#HTI21%, GeneChip Expression
Analysis software (Affymetrix, Santa Clara, USA) ¥ J ' GeneSpring
software (Silicon Genetics, Redwood City, USA) Zf#f L7=, IPA fi#hTiZ,

IPA software version 4.0 (Ingenuity Systems, Mountain View, USA) % f{#

L7,

1.4 Reverse transcription-polymerase chain reaction (RT-PCR) IZ & 5 fi##T

RT-PCR (Z & % f##T1E Roter-Gene™ 6000 (Corbett Life Science, Sydney,
Australia) Z{iH L T{T>72, C-C motif chemokine 2 (CCL2) ®7 7 A ~—
(Table 1) % fi\>, Taq DNA polymerase (2T 95C 15 7 TEVEM: L 72, 95C
5%, 56°C 1561, 72°C 60 D 3 B TR L, 40 ¥ 7 /LT RT-PCR ZA1T
572, PCR FEMINZ 2% T o — A V& AN TESIKBIZITV, =F P LT

nvA RIZTYE LT,
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2. b MRELEKEAMRICBIT S C albicans IR B 70 Z I VKSR~
7'F K HAP-100 O%hHE

2.1 fEHBEK

C. albicans (ATCC®90029™) % 1.1 &[R4 CIRELSEE U721, 3000 rpm

T 5 im0 EE L, L% Phosphate Buffered Saline (PBS) (2T 3 [RI¥Ei

L, BRI PBS Tl L CT& A~ OFERIZALL 7=,

2.2 t FRE RS

b MRE ERGHIKRkD BEAS-2B fiin (BEAS-2B : ATCC®CRL-9609™) %

10% 7 > B 1R Mm% (Fetal bovine serum ; FBS) £ X OHiE 3 (50 units/ml
penicillin, 50 pg/ml streptomycin ; GIBCO, NY, USA) %#&d¢ Dulbecco’s
modified Eagle’s medium (D-MEM ; Sigma, St. Louis, USA) (2T 37C, air

95%, CO25%DIM T TSR L, FRICA LT,

2.3 7u ¥ I VKRS ERTF R

T I ETaRTA UEZTUE LIS TF R (72 BRE

5: VSRRRRRRGGRRRR) ¢ HAP-100® (= — h#3E 41, Tokyo, Japan)

Zn— MUKt L0 Rt 2200, ERICH L,

2.4 C. albicans &Yz X %5 BEAS-2B MO AR OMKST

BEAS-2B#lif % 6 well B33 7 L— M 2X 105 fllficd/well 12725 L 5 IZHEFE L,
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18 WFffIKs#& %, FBS B X OHIEHE 2 F £72 D-MEM (2484 L, 1X
105 CFU/well @ C. albicans % &Y S+, 8,12 3 KX TN 24 FF[E]#£ 12 Trypan blue
IZTY 21TV Countess™ H &£ /L1 7 > % — (invitrogen, Eugene, USA)

AW THIIAFERONE 21T o712, 728, XX PBS OA %2R LT,

2.5 HAP-1001Z k5 C. albicans ¥E5EREMHIZEDHIE

BHI 7 & 2|2 HAP-100 % 0.1 ~ 2 mg/ml OEETHRML,5X107 CFU/ml
@ C. albicans %= 37°CT 18 R Hs#& L7-1%, C. albicans ORI TH

% Sabouraud ZEREHICEA L, BE2 o =—%%HE€ L, CFU/ml TrL7,

2.6 HAP-100 12 X % BEAS-2B fifa D A fFR~ D%

BEAS-2B #ifid % 6 well 553 7 L — M2 2 X 105 filfiil/well 12725 X 5 IH&HE L,
18 WEfEEE 3%, FBS B L UWIRHELZ S £ D-MEM (2T HAP-100 % 0.1
pg/ml ~ 500 pg/ml OEETEHRAML, 8 FFff#&IZHfRZ B L, Trypan blue
IZ TYea 24TV Countess™ H &2 /L 7 7 > % — (invitrogen, Eugene, USA)

Z AW Clla AR DR E 21T > 72,

2.7 C. albicans ® BEAS-2B fifi~DEE LB L OB E/IZX 4 5 HAP-100
DEE
BEAS-2B #fild Z Culture slide (BD Falcon, Bedford, UK) (T 2.5X 104 #lifi

fwell (2722 X O ICHEREL, 18 HFHEEE®%, FBS BLUWIHEZ G E420
D-MEM (2T 1.25X104 CFU/well @ C. albicans % &4 S+, (2 HAP-100
Z 50 pg/ml TN L7z, 728, *MEEIZIT PBS A& RN L7Z, HAP-100

WINERE Y, 2.6 OEBRFEENDIE LT, 1.5, 4, 8 BL O 24 Ffijglcthn
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FH PBS 2T 3[HIEEHL, 10%F/L~VU T 10 SBEEZ L%, WiEICHt
VN PAS e a 24TV, JERIRINEEIC T C albicans @ BEAS-2B flifl~n#:5 L

HAP-100 |\C kX B2 BA B LT,

2.8 C. albicans BY:iZ & % BEAS-2B Mz B 1) % Interleukin-6 (IL-6) ¥ k&

X Interleukin-8 (IL-8) &fs ¥R DOIEMT

BEAS-2Bffild% 6 well #5377 L — M 2X 105 fifid/well (2722 & 9 ICHFREL,
18 IfHiRF 2 1%, FBS 36 L OWiE 34 & % 72> D-MEM (2T 1X 105 CFU/well ®
C. albicans % &YX+, 112 HAP-100 % 50 pg/ml TWMN L 7=, 8 FifE#iz
RNeasy Mini Kit (Qiagen, Dusseldorf, Germany) T total RNA Z i L,

QuantiTect Reverse Transcription Kit (Qiagen, Dusseldorf, Germany) %
W T ecDNA # Ak L7z, Z @ cDNA Z§5% L L, KAPA® SYBR FAST qPCR Kit

(Kapa Biosystems, Boston, USA) & IL-6 53 X WV IL-8 ® 77 A ~— (Table 2)
% VY, Eco™ Real-Time PCR System (Illumina, San Diego, USA) (2T 95C
30 O CEVENE LT, 95°C 57, 60°C 20 D> 2 BTk E L, 45 1 7 v

T real-time PCR Z 17\, IL-6 1 X OV IL-8 OE{n I L2 AT L 7=,

2.9 Interleukin-1f (IL-1B) #i#Iiz &k % BEAS-2B fjICBIT 5 IL-6 BXI
IL-8 EEAEDHIE

BEAS-2B flifii % 24 well 5538 7" L — N 5 X104 fllfc/well (2725 L 9 IZHfE
L, 18 W53, FBS B X OHiEHE %4 & £ 720 D-MEM (2T recombinant
human IL-1B (R&D systems, Minneapolis, USA) % 0.1 ng/ml T/EH &+,
{2 HAP-100 % 50 pg/ml TR L72, 8, 12 38 L O 24 Hiffl# ik BiE %4

BF& L, ELISA Kit (Affymetrix, San Diego, USA) % A\, WL/ 450 nm
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WCTCIL-6 BEXOIL-8seAEA2HIE LT,

2.10 IL-1BFIEIC & 5 BEAS-2B #ifZ 31T % IL-6 36 L O IL-8 BAmFFHEED

fEAT
BEAS-2B#fifa% 6 well 523 7 L — N2 2X 105 flifa/well 1270 A X 512 86FE L,

18 R[5 &%, FBS B L OHiEH %45 £72» D-MEM (2T 0.1 ng/ml @ IL-1f
ZVEM S+, 3£12 HAP-100 % 50 pg/ml TUSHIIL7=, 1.5, 8 B LV 12 KEE D
total RNA Z#liti#%, ¢cDNA Z&H L, 2.8 &I[AZA: T real-time PCR 17\,

IL-6 35 X OV IL-8 #Ein -3 Bl & fghT L7z,

2.11 #REHOHT
FERFERL, EHE SRS (mean=SD) T L7-, EEREEIT, XTREEE,

C. albicans % &Y S W 7=8% (C. albicans FEY<HE) , IL-1BTHIPL L7=#F (AL-1p
TEREE) 725N HAP-100 iR L7=#E (HAP-100 #0E) & L7z, 2 BEM O
ez 121 Student’s ¢ -test Z VY, F OO bl 1L — el & 53 BT HTIZRE WY,

Tukey-Kramer test & FHV 7=,
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1. C albicans BEZ X 5T v FEAKERRIZB T 2 WEENBLEFRE OB

1.1 DNA microarray 4772 H NZ IPA &4

DNA microarray f##r 7> 515 5417 Raw 7 — % % Table 3 (Z7~x9", C. albicans
BT 50 T IL-1p5° TNFR1B O35 75 HASKHREE & bl LT 2 f500 L
<, CCL2 X 1.7 fsm< Wiz, =6, IPA ftrxziT-72& 2 A, IL-1
B I OYTNF |Z L - T nuclear factor-kappa B (NF- « B) Z#&H L 7= RIEJHEIZ

BIF 5 H AR 2 L C CCL2 AT 5 Z Lo aniz (Figl) .

1.2 RT-PCR I X % ##4T

DNA microarray (Z L 555 % RT-PCR ICCHER LT & Z A, C. albicans &%
QLEICB 1T 5 CCL2 Bn I BLI R RRE & i L T < e s v (Fig. 2)
— 5T, "NURAF—E TR THS GAPDH OFBLL LI EEEE C

albicans [EYLREIZ = Z WD - 1=,
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2. b FRELEMRIZBIT S C albicans Bz xt4 5 7 & I VKSR~
7F K HAP-100 O%hE

2.1 C. albicans &%z k. 5 BEAS-2B fija~n 5

C. albicans J&Y: 12 BEEILIFE Tl BEAS-2B Ml O EGFR DA EIZIK T LT

(Fig. 3) .

2.2 HAP-100 2 £ B C. albicans ¥8JERE~ D8

C. albicans D% E 21 =—#% HAP-100 WINEERFIZHEAD L2 (Fig.

4)

2.3 HAP-100 |2 £ % BEAS-2B fifan A EE~DEE

HAP-100 00 8 B4 12315 5 BEAS-2B #in oMl A 1FERiE, 50 pg/ml £

THEFFS L, 250 pg/ml LA ETIKF L7z (Fig. 5) .

2.4  C. albicans ® BEAS-2B fifa~DEEE B L OBREEKICHK4 5 HAP-100
DR
C. albicans FEYLFETIX 1.5 BB W TERIE L R EEEMREZ T C

albicans 7MEAE L, BEAS-2B flild ~DOHEE N —EICH BT, S HIT, 4 KffH
LIRS B I XRERMR I E R TE R B 271 L, BEAS-2B Ml ~D#EE 1RO Hi
72o —J7C, HAP-100 {IEE T 1.5 B L OV 4 BEElIC R W Th T iR
EZ 3 C. albicans RO b DD, FAEZTRTHLOIFRO LT, 8 KFfH

PAKE Tl BEAS-2B fllfid ~ D235 & 8 72 v o 7= (Fig. 6)
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2.5 C. albicans B4z k£ 5 BEAS-2BMifIZR T 5 IL-6 B X O IL-8 EisFH
E27)

C. albicans &Yt T IL-6 3 L OV IL-8 OE = FF BT REE & i L THE

IZ EH L, HAP-100 ¥t Tl EE N FEICHG Sz (Fig. 7Ta, b) .

2.6 IL-1BHIEIC & % BEAS-2B MifiC 3611 2 IL-6 B L O IL-8 EEARZR HTNT
BloFH#H
Bifg RIETICR T 5 IL-6 8 KOV IL-8 PEARITILIS, X TOMEMRFHICI

T IL-1BEARE CRERREIC LA EICE <, HAP-100 RINEE Tl TL-1B1EMH#E
LHER L THEICE) -7 (Fig. 8a, b)

IL-6 38 X O IL-8 BinFHBUE, IL-1BEARHZIB W T~ TO/EMR - Txt
FARE L bl L CAEIC ER L, T 1.5 BRE T3 L < LR L7z, HAP-100 7
IMERZ BV T, TL-6 5 TR BT 1.5 FFfR L O 12 R CIEa E 722 B R0
ZROTENs, 8 KM TIIItMEM 2 R L7 b O DOFEZEITR D o Tc, —F,
IL-8 Bfn BT T X TOEMRFMICBE W T EA A EICHH Sz (Fig. 9a,

b) .
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7 v Ml RRERRIC 3BT O albicans JEERETIX, IL-1B<° TNFR1B 72 & D%
Ji B R REBLAEHIRRE & bele U Cim < B S iz, s B Rsfmia T
e B R B L U CIRe AT IS LI BN B W T EE & B 4o TR,
FARSIEIERE 2+ 5 20—, C. albicans J&Ye7s & ONC lipopolysaccharide
(LPS) #IC & - T IL-6 X° IL-8 7e EORIEREME & L L, RIEOE L
WATICE S LT 5 28730, C albicans i, WERIFNET T — 27 OREMEE TR L
TEO WA RIS L s, fhx AETEE A 5| &L 23 8233, ARFJEIC
BWTH C albicans WEEFRHED b ERIE~EREZ L L BEAS-2B il ~#5 5
HIEEHOLNIL TS, ZEERE TH D C albicans 1%, BERHEN B3
A L CEAESEREL 2 SEE SMiaicsEs LEET 5 L 5bn Tk
D 30, FERIEOITN LV RVFEMEZ RT 2 ENMLNTND 3B, LLEDZ b
6, C. albicans J&YZ L% 7~ MR T 5 IL-18<° TNFR1B 72 £ D
JAE B E OB RBLO EFIE, C albicans NHEARTE~THEZEL L Tl A
MRk HEE L, EMIEEEFERE LR Ch O RN B 2 bz, £, TPA
fEdT 25 IL-1 38 L OV TINF 1T K o THREISEIZB W CHUL &S 4 2 815K
FThHdH NF-kB OHHAYREK A LT CCL2 BWHETHZ LRI,
DNA microarray T2 & 55 RIZIH W TS, C albicans BEYRED CCL2 #x
THEBULRRE & i L Crim < it &, RT-PCR f#EFTICE W T bR S iz,
CCL2 IZ monocyte chemoattractant protein-1 MCP-1) & L THEHN TV D
CCHYTT77IV—ICRBTHTENALTHY, xR B W TEFRNS L
TIPS ENZ K - TREAE &, HEROEMEZ TR L RIEME 2 15 b S+
DT EMMBITVND 3637, J@EICH b b ARELEMINIZ T C. albicans &%
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QU2 Ko T CCL2 DEARNPEMT 5L NI REBDRHLH, ZNHDZ Linb,
C. albicans \IHEARTE TH P ERAIGICHEE L IL-1 ° TNF ZE4A SH, NF-«
B #Jr LT CCL2 OpEAZFHEL, EERRIENCEZFIEE I LTS al6EM
NEZ BN, ZDOXHIZ, C albicans H i AFREORIEEIZE G LTW\W5
ZEPRMBEE N2, WRIZ, b MRUE LEGHa BEAS-2B Mifldick i S C
albicans J&YGZXET HMMSEMEZ R L, S HIZZNITHT 27 e 2 I 0
K EAT T K HAP-100 OB A2V Tt Lz,

BEAS2-B i, C. albicans&Yx 12 B THI 80% DM SEW L=, £ 7=,
C. albicans SRS EEREE ) b R TE~TZREA L L, BEAS-2B fifld~#25
T 5 EBER SN, EARIEA~EREZ L LT C. albicans 7 BEAS-2B g
B LA F RIS B> 52 -t B2 b7, ZOf%1E, Egusa b 300H
W _E R LT E SR D C. albicans i3 7 22—V AR LT R F—T A&
Rl T EOWMELFAKTHoT-, 2F YV, [E LEMICRT S C
albicans DRFFFUEIFIZRIED I 72 & TR 2 FME 2555 LRIV B A
B2 2 AlREENRE 2 b,

ARBFFEIZH VT HAP-100 13, RO 20 L [FERIC C. albicans DJERE %
P42 2 ENRENTZD, 250 pg/ml LLETlX BEAS-2B fllg 0 7R % 1K
TSEDLZ Lo EmRETITMEAFEEZRTZENEL LN, £ T,
HAP-100 H3HI 2 E M 20k & 72200 50 ng/ml T C. albicans (2549 5 %0 R % #iat
L7z, C. albicans DEREEITFEIEDO BRI EE 2 &E 2 H - TEH Y, AHF
FEOFEFRN G, HAP-100 1% C. albicans OEFEIH O & %+ 57217 T2 <,
F R ~DOIEREZE A &Ml T 2 ATREME D R STz, 1106 38 KOV IL-8 118
RIEMER B OFREERICEBELE L TRBY, I ECICbEN ERMRICE Y

T C. albicans &Y L > T IL-6 B L WIL-8 DB FIEN EHTH L9 #H)

20



2930738 %, AAFZEICRB VT B RIERDOFE R G b2 Z &6, C. albicans
IRE ERGHIIEI 3T DB RAE DR REERICEA G L TW\WD Z LRI S T,
% LT, HAP-100 /% BEAS-2B #2235\ T C. albicans \Z %3 % HHEHe i
BLOEAERENH 2T 52 LT, IL-6 BLWIL-8 DEfE RO L5H 240
flL7z&EEZ BT,

AR, FR % 78 BRI 3D T IL- 1B L Y IL-6 383 L OV IL-8 NiFE S 1
D2 ENRHILMNTR-TERY 3940, RIFFETEH BEAS-2B flifaizis T IL-1B
TERBED IL-6 3 L ONL-8 DFEA 72 b NI B IR TR BUT KRR & i L TR
W2 EH Uz, @RI RIEMES A N A VPEAITEBEE 25 X E - UROE
JEALIZEENR D & ) #iE 1235 0, IL-1BA YA b A >3y NU— 7 &iEME
U, ORIEMEY A NI A U DEHICELE S D Z & T BEAS-2B fifidicis
FARIESEEZERKSIELDOTII 20 EEZEZ BN, E612, BFRFEN &
2, IL-1BH CHIN L 7= IL-6 38 XL OV IL-8 o FEA £ HAP-100 RN X - T
AEICHEAD Lz, 202 &%, HAP-100 2R Tl < EER R HFIRE
ERZ b AT DR A RE L TV D, FrIZ, TL-8 [34Fh ekl & iEME(b 4
FE L, MEREHERGU B W TR Z RN S5 92 LR mbh TV,
BEAS-2B i3\ T IL-1BIC & » TaFE S v7- IL-8 BEA DI, £k~ 72
BEDME T L7z @il OmZ e M T LTV 2855 1R 2 B X 1 % AT RE
DD EEBEZLND, E-T, HAP-100 I’INZ L - T IL-8 FEAENIHI S
ez i, A%OBKRCHICHT THAZER TOL B OND,

—Ji, C. albicans J&Y-FEER & TL-1BAIlIH5EE & T BEAS-2B #Mifaici1T %
HAP-100 (2 & % IL-6 BIAT-FHELO LAIHIZNR N RR DR E oo, RIE
DORVEMIZ /WS D IL-6 1%, IL-6 ZHEKITHEST D 2 & Thix 2RIKIC X -
THlNIZ Y 7P vz mE L, RIEMREMED D WITHIRIEMEISE < Y1 B A
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YOEAICEEG LTS W, o, RIEWEYA MO0 A 0F, BE
SYWIETEIR 7L L COBEe, oY A "M T T DI a A =072
EEMET RN Y 7 R ERK A A L TB Y RIEARAREDB LN, - T,
4% BEAS-2B M2 551 D HIEN & 7 F R ER K~ HAP-100 OB 5122
WCEEIZR A DN NETH D LB R b,

AHBFFEICEB\ T HAP-100 28 C. albicans \ZxI4 2 MEHEER 26457200 T
22, RIEMEY A M A v OBIRFRBUCMER T2 2 & ¢ BEAS-2B Mz &1
LRIEMEMER 2 BT RN R SN2 L1E, FEFICAERERTHLLH
2D, AMERERENMET L72EM# g (ISR T DMk D% < ITRBEMERRmE
EoPTELTRIET D, AMIET C. albicans 13578 FREGHAEIC L THHE
BRRIEERZFRSED 2 EPPMEICRY, TRIEICEDIAT QLR O
WELXZHDSELZE0EENRLZE T IT LD THL EBEZLND, FHMEE il
ROFHEELTHOENSOT 7o —F I ZHEETHY, SHOEMLE LT
HAP-100 @ C. albicans ¥§5EAEFS K OVRIFEHEINHIVEMNIZ X 2 AEECORIH L
ORRFE, S DITIFESIEMHIER ZFH Lz nlEe o ONSFFRERE 2 4 — 5 > b
LA OBRE 2 LTV 2 & T, RFEORKBRBSERSG I ~OIEHIC
MITCHERAZRLDIZRD EEZTND,
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i i

. Candida albicans |3 R D RIEINE ZHE L, TORIEISE DRI

EHA T C-C motif chemokine 2 (CCL2) NP5 L TW5D Z & AR
N7,

L S UK RESRTF R CTH D HAP-100 1%, Candida albicans OYE5H

=

E L B ARTE~DERRZEARE DI X2 MEREEM 2 AT 5720 Tldk <,

puna )

SUE LR CH D5 BEAS-2B HIIZ I\ CRIEMHIVEH 2679 5 r e
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KimlE, F&2202BHXL e MRUE LGRS 5 Candida albicans (2
9702 I UNKGIERTF RO BAREES W F2HEE, BT
ERLOEIE 725255 3 [Stimulation of CCL2 Expression in Human
Gingival Epithelium by Candida albicans | International dJournal of

Oral-Medical Sciences, Vol. 11, No.2, 90-95, 2012. % £ L D72 HL D TH 5,
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Table 1 Primer design for RT-PCR

Target Sequence(5 —3)

CCL2 Forward GTGCTGACCCCAATAAGGAA
Reverse TGAGGTGGTTGTGGAAAAGA

GAPDH Forward ATCACCATCTTCCAGGAG
Reverse ATCGACTGTGGTCATGAG

Table 2 Primer design for real-time PCR

Target Sequence (5 —3)

IL-6 Forward AAGCCAGAGCTGTGCAGATGAGTA
Reverse TGTCCTGCAGCCACTGGTTC

IL-8 Forward ATTGCATCTGGCAACCCTAG
Reverse CTGCGCCAACACAGAAATTA

GAPDH Forward GTAGAGGCAGGGATGATGT

Reverse TCCAAAATCAAGTGGGGCGA
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Fig.1 IPA Canonical pathway analysis.
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Fig. 2 RT-PCR analysis of CCL2 gene expression. An
ethidium bromide staining pattern of the amplified
polymerase chain reaction products using agarose gel
electrophoresis is shown. 1 : control, 2 ; with C.
albicans.
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Fig. 3 The cell viability on BEAS-2B cell infected with C. albicans.
BEAS-2B cell was cultured with C. albicans for 8, 12 and 24 hrs. Cell
viability was assayed as described in Materials and Methods. Values
represent the means * SD of the results of three cultures. Significant
differences (* P <C0.05) were evaluated in comparison to control values.
(t-test)

0.5 1 15

0 0.1 2
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Fig. 4 The growth on C. albicans cultured with HAP-100. C. albicans
was cultured with various concentrations (0.1 —2 mg/ml) of HAP-100 in
BHI broth for 18 hrs. The number of colony was counted to evaluate
growth. Values represent the means = SD of the results of three
cultures. Significant differences (*P < 0.05) were evaluated in
comparison to control values. (-test)
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Fig. 5 The cell viability on BEAS-2B cell cultured with HAP-100. BEAS-
2B cell was cultured with HAP-100 with concentration from 0.1 pg/ml to
500 pg/ml for 8 hrs. Cell viability was assayed as described in Materials
and Methods. Values represent the means + SD of the results of three
cultures. Significant differences (*P < 0.05) were evaluated in
comparison to control values. (#-test)
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and HAP-100

Fig.6 C. albicans adhesion to BEAS-2B cell in the presence or absence of HAP-100.
BEAS-2B cell was cultured with C. albicans in the presence or absence of 50 pg/ml
HAP-100 for 1.5, 4, 8 and 24 hrs. The cells were stained by PAS staining, observed
under the light microscopy, and photographed.
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Fig. 7 The gene expression of IL-6 and IL-8 on BEAS-2B cell infected
with C. albicans in the presence or absence of HAP-100. BEAS-2B cell
was cultured with C. albicans in 50 pg/ml HAP-100 for 8 hrs. Total RNA
was isolated from each samples. The gene expression levels of IL-6
mRNA (a) and IL-8 mRNA (b) were determined by real-time PCR.
Values represent the means = SD of the results of triplicate samples.
Statistical significance was defined as P <Z0.05 (*). (Tukey-Kramer test)
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Fig. 8 The production of IL-6 and IL-8 on BEAS-2B cell stimulated with IL-
1B in the presence or absence of HAP-100. BEAS-2B cell was stimulated with
IL-1p in 50 pg/ml HAP-100 for 8, 12 and 24 hrs. The amounts of IL-6 (a) and
IL-8 (b) in the supernatants were measured by ELISA. Values represent the
means * SD of the results of triplicate samples. Statistical significance was

defined as P <C0.05 (*). (Tukey-Kramer test)

38



40 r * *
as L1 ]
—

30 | R
_ 3
025 S
= u
o 20 - A H control
© . R with TL-1B
S8 i O with IL-1p and HAP-100

o

=

o
T

s

o
T

Fﬁﬁﬁ
[ R
%)
[o's]
=t
| ]

Incubation time (hrs)

b)
*
* *
110 ¢ 101
100 |
2
% H control
© * i ©@ with IL-18
@ O with IL-18 and HAP-100
3 x s = | with 1L 1pan

8 12

Incubation time (hrs)

Fig. 9 The gene expression of IL-6 and IL-8 on BEAS-2B cell stimulated with
IL-1B in the presence or absence of HAP-100. BEAS-2B cell was stimulated
with IL-1B in 50 pg/ml HAP-100 for 1.5, 8 and 12 hrs. Total RNA was isolated
from each samples at the indicated time points. The gene expression levels of
IL-6 mRNA (a) and IL-8 mRNA (b) were determined by real-time PCR.
Values represent the means + SD of the results of triplicate samples.
Statistical significance was defined as P <Z0.05 (*). (Tukey-Kramer test)
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