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H E BNHRFEADRLHBPB(HARPB )L ELHE AWM WA G BRI XIAR AN a, Tk KA
M38-A2 %Ml 5 PB * 40 &, 2.8 W a9 s D 3 R E (MIC) s 58 A MTT i i sk 41 & 2.8 B 22 AR R o9 M) 72 5k Ao 26 e 1] 5 SRR
XTT &30 R B T 2K B PB(40.,80.,160 pg/mL) #+4r & £ 1 A6 Mt A2 09 v (55 R B R At 2 09 A RxF B, TR, FH3+ 5
AR FE I KRR XTT k5 4564 B RMATILE R F 2 K 2 PB (20,40 .80 pg/mL) 7R Rl 47 %5 M B 18] F (3.5, 9 h) 4o & £ 14
& AR T % 09 5 v IF St SEAE M e ) 5 ROR 2 A A8 R 8 BB AR KR kA PB (320 pg/mL) *4r &, 208 1 A A o
B2 X A8 £ B L ) ERG6 . ERG11 mRNA %k 69 %vh, 45 % . PB 4L & £.8 1 69 MIC 4 20 pg/mL. 2L & 28 1 A e &
109%FBS #) RPMI-1640 3 7f 3k & FLAn 5B A3 1) 25 6 h AT 69 XM E MR 3R . 5 & Kt A 4R, 40 & 2.8 1 22 R R % R JE PB4
R G a5t EE M F e & AL ERG6 . ERG11 mRNA #9485+ F ik B3 B F AR (P<0.01) 5 18 2R 0 # 274 &, FE W34 (in 56
B 5.9 hiet) BF 5 (P<0.05 3 P<0.01), 45 :PBAephl4r & L8 1 a9 M A2, 8, ) B LY Ak AR R AR T Ak 5 49 6] & 40
A P 8 BEAR AR % B 2L B ERG6 . ERG11 mRNA # F A A % .
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Effects of Isoflavaspidic Acid PB on the Biofilm Adhesion and Gene Expression of Ergosterol Metabolism
Related Enzymes in Trichophyton rubrum

HOU Jie', TANG Chunping', SHEN Zhibin', CHEN Yanfen', DING Shen', ZHANG Zhisi', LI Xiaoying', JIANG
Tao™ * ' (1. College of Chinese Materia Medica, Guangdong Pharmaceutical University, Guangzhou 510006,
China; 2. Laboratory Animal Center, Guangdong Pharmaceutical University, Guangzhou 510006, China;
3.Guangzhou Key Laboratory of Construction and Application of New Drug Screening Model Systems,
Guangzhou 510006, China; 4. Guangdong Provincial Engineering Center of Topical Precise Drug Delivery
System, Guangzhou 510006, Guangzhou, China)

ABSTRACT OBJECTIVE: To study the effect of isoflavaspidicacid PB (called PB for short) on the biofilm adhesion and the
gene expression of ergosterol metabolism related enzymes in Trichophyton rubrum. METHODS: M38-A2 method was adopted to
determine MIC of PB to 7. rubrum. MTT assay was used to screen the biolfilm condition and initial adhesion period of 7. rubrum.
The effects of different concentrations of PB (40, 80, 160 ug/mL) on the adhesion duration of 7. rubrum (growth control group
without PB was set up, similarly hereinafter) were evaluated and the adhesion rate was calculated by using XTT assay; the effects
of different concentrations of PB (20, 40, 80 pg/mL) on the biofilm formation of 7. rubrum at different initial adhesion periods
(3, 5, 9 h) were observed and the adhesion rate was calculated by using XTT assay combined with inverted microscope; qRT-PCR
method was used to detect the effects of PB (320 pug/mL) on the mRNA expression of ergosterol metabolism related enzyme gene
ERG6 and ERGI1 in biofilm of T rubrum. RESULTS: MIC of PB to T rubrum was 20 png/mL. The biofilm of 7. rubrum in
RPMI-1640 medium containing 10% FBS was the most metabolism activity at 6 h of initial adhesion. Compared with growth
control group, after treated with different concentrations of PB, adhesion rate and mRNA expression of FRG6 and ERGI1!1 in
biofilm were decreased significantly (P<<0.01). Hyphae decreased or even disappeared, and the adhesion inhibition rate (at 5 and 9
h of initial adhesion) increased significantly (P<<0.05 or P<<0.01). CONCLUSIONS: PB can inhibit the adhesion of T. rubrum

A ST < A B AT H (No.2015B020234009) and reduce the hyphae; the mechanism may be associated with

*WLWETE A . WEFETT I - R 2 2GR B AL . E-mail:

the inhibition of the biofilm adhesion and mRNA expression of

1161699132@qq.com ergosterol metabolism related enzyme gene ERG6 and ERG11.
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UTAER , BT L T ) R A8 R e g i, % A gk
S HE R, 218 B IS Trichophyton rubrum J&
ek A 5 i UL P S PR T, g 95 5 L i 114 2 S DL A
A 69.5% 1A B IR AE TR 2 P 21 (0 B IR e P . H
(it N A IS E A MEN G E2TE DR A L o 2 s S 1]
FAREEY HUE T2 ARl AU A 22 BIE
B, T FLA el FH 2 3 S0 Dt BT 24 1 7 A= 491
HNET 8 T 8 TR A G A 2T 2451 1 60 A R T X S0 el
M2, = B S B R RCR . AR R LR
25 W) 25 Pk i 24 2 7 AR 5 AR W R T 18 D0 AR
RO, R, DG TEL 0 B T A= I RIS 245 A9 [l R, H i
WHFERIE LD

70 R AR R TR S, R S R
S5 B PR 20 MRS S P B, X 20 M BB 25 4 Py A
SEPE B LA R B G e 3 M B A E R, —
H A f S R R B A 00, A0 M A AR E PR T
Rof , AT 550 200 L A 524 R 400 B PR 00 B R L 5 RS L T
MAIET-Y, TEZ M 0 B A 4 DB
P, 43 il F R IR (0 R ) L R R IR B Ak £
IR AR IRTE R B I E B R A O A
B JoHp, ERG6 J2 C-24 i WIS RS I b ) Zf FE N,
FHEmRNA 1 755 2 XA AT DA At 5 8 B A X 22
55 B R B 17 S T T 3 AT DA — 2D 4 o 22 £
By B 14-002 PR 22 ) 155 5 B0 3 P 10
OGS , S0 G e , AT BH LR R S ) 25 F AR, 1
HLL ) 2 A S BB AR , DATIT RS DA 200 i 1 7 42, 0 T
i AR,

T Bk Dryopteris fragrans(L.) Schott 2% E FRF}
BB IEY) , RA U PUMIE EFE P s 2
I AR R 2 TR YT 200 B e (i T2
S ) A B RCRY . ARG BB R, &
s 7 ik R A AL ) S 2 S R PB(fRTFR“PB ™) X 21
10, T i T S JHL A 0 IS ok S 4 A s A o A
LT AT ST LLEL 5 Bl G F X 4, W20 53 4 PB
Xof 21 8 5 JF TR A ) 0 5 2R A R 55 1A O A O il Bk
(ERG6 .ERG11) FRIKZFHIFEM , AR AW FE PB AL
B R A A M A FH ML R S i

1 #HE
1.1 FE{UEE

A 5% i 32 B A ES A PB-10 B 5 42 pH
TS IR (I a0 A R H], BA310 AU IE
1T L AE2000 R3] B (0 i (32 7 Bl 5 Il 4 A R
/3wl) , iMark B EEFRIY (26 [E Bio-Rad 23 7] ) , DHP-9032B
T PR R B SR (B — R A R A PR A ]
CHA-S RU{H IR IR % (VLI 435 Tl R AR A3 il A R
4N ), Strat-agene Mx3000P B 51 i ¢ 5 5 1 I8 4 Bl fi

hEHERE 0 EEnEELE

3 7 (qQRT-PCR) Y (3£ [ Agilent 23 F] ) , K960 % PCR
P IGAL CHUM A AS B2 AL ER A B | | I 4 i Tt
(TSR AR A GRS A BR A ] ), Q6000UV AR T
2N AL (35 [ Quawell Technology 23 /] ) , SW-CJ-1
RIS TAES RN ARG IRAFD .
12 FEHR5XF

AW i 2y 5 SRR PB (RS = A
il , 4l >98% ), F L 255 (TBF)  H 280 (K& £k
YIHARA B2 \) #5431 MO726A . C1517035) ,
45 £ B(AMB, 3 [H] AMRESCO 2w , #t 5 A0414, 4
FE>98% ), W FEME (JL I R ERHEARA A S
504B041, 4 i >98% ) ,MTT X | () M B &7 4= Yy Bl 5
AT S 201612) , XTT 4REE (35 [ Sigma 24w it
5 CX28143704) , RPMI-1640 3% 75 5 (2 [F Gibeo 24 1] ,
#5 1786045) , J 4 M3 (FBS, Wi VT RKATCAE MR 17y
F PR H LS 19110506) , — H EETE AR (DMSO, KR
AR, HES 2019030121 , R (A5 BH T L5 4k
TAMRAFEARAFE LS 0601142) , Bestar™ qRT-PCR
127 &  BestarTM qPCR MasterMix iz 7 €5 (1 [ DBI 2%
w5540 9k 2220,2043) , TRIzol i 5 ( H 4% TaKaRa
]S 9109)  FERRIR — LR (DEPC, i34 bk
TERH A BRA ], 485 6079) , PCR 514 (B4 124
W) T AR B /A R, 5180 B W B s B L 3k
1) 5 Hoae iR ok 43 A 4 s 52 3 = 0 ARG , K o
ali/K.,

x1 SIVMFEIRFUKERER

Tab 1 Primer sequence and length

1R izl FHIRIE by

P-tubulin F37:5'-GCATCTTTTGTTGGCACCGT-Y 78
i 5'-TACCGGGCTTCAAATGTCCCY'

ERG6 5" -CTCTGGCAAGACACGAACACY' 126
5" -CCTTGCAGCCGGTGAAGG-Y

ERG11 F4i#:5'-CCGGCTTCAGGCATACCAA-S 103

1.3 Bk

AT BT A1 48 B B I R A R YAMA-786 3 F-
T BRI AT E B R ATCC-22019 47 py v ] [ 4R B iz
R A
2 HiEk
2.1 AEEBRRSRNG&E

BULT 0 T 08 B 11 PR T Pk YAMA-786, T#IF TAE G
R e T AR R RS 2R I A L BT 28 C
TEIRAR 5 5% 14 K5 , 85 2 AT B 2160 B 1 55
BRTRAR s SR 5 R RV N R B TR IR B TS 25 v A
JC TR B R £5 22 vhof (PBS) 1 mL, BIFJEE 1 1 B W , 2R 1M 40
M EO0 50U |, I RPMI-1640 A SS 35 3505 B ik
FEVAZE 1x10°4~/mL, %
2.2 PBXABEBREZGIMEMNZINELE

KA M38-A2 P A TR . B PB L RPMI-1640 1%
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I HEH R, {1 259 o7 Vi E Oy 640 pg/mL, 431N A 96
FLAR 55 150 FLH (7L 200 uL) , 7E45 2~10 51 FL
A RPMI-1640 3% 37 & 100 uL, 28 J5 A 1 41 L 7 i Hi
100 pL PB 253 A SR 2 5141, 78501 215 W 100 pL
PR 3 5L RUCGHEAT A U B3 265 10 91 fLrh 2h
WR A1 G W 3T 100 pL; 72565 11 8140 A RPMI-1640 15
FEHE 100 pL A A K B2 (BN &5 259 ) , 58 12 514
T RPMI-1640 ¥ {A5% 555 200 wLAE Ry 25 (X B8 B
55 12 FNFLAS A LL 0 T8 0 AR R O, AR AL A
2x10">/mL 1) B 2 W (i PB 24 Wi 2 o ik i 4 0.625
1.25.2.5.5.10,20.40,80,160,320 pg/mL) , T 35 C1i
TR FRA L35 96 h, DL AR WS 96 FLAR G AR KAy
fL BT X B 25 W vk AR Sy PBORY di /N S0 TR Mk B
(MIC) ., & BUPH P XT HE 25 TBF . AMB [A] | i& 53 gk 47
il LA B (28 I3 25k vk 8 43 931 2 0.003 9~2.,0.062 5~8
ng/mL),#% iR J5 00 %E TBF L AMB (9 MIC., 7 L1
SIRAARER PR ATCC22019VE Ry B2 147, LASRFEEAE Ny
Jo 4 T 2 ) (25 v B R 0.0625~8 ng/mlL) , [H] b3k
5 1 D0 7 SRR WA T 1 S R TR A MILC, 25 FEURRE A /) MIC
4 0.5~4 ng/mL, WRBIZ AT &g . DL gy
FHE 3K,
2.3 ABEBHEEVHIRMEZGIHIE

SR MTT 75 0 e #2821 €0 T 8 1 A 0 i Sy 15 7
LA E] . 4300 DL 8R4 10% FBS 1) RPMI-
1640 157 HAG 2168 B DA BB B 22 1<10°>/mL, #%
Tl 100 pL #2702 96 LR H , 43 HITE 35 CREFRAA P 8
77 0.3.6.12.24.96 h( RN s 8] , 40 55 77 B 4% Ik
(B S B 10 FL) , 3725 FERE SR, TG PBS #2
R WPYE 2 UK, R AHE R 4% 97 5L 100 pL J5 , 4k 35 C
TG A PR R 96 hy Fi 2 F 23R 5L L
PBS #52 ihvk 2 K, TS, A 5 mg/mL MTT %
W 20 pL, & 35 CHIRRTFRAA TP ROEH IR 4 h s, F
A DMSO 150 pL, fi # % 3% 10 min; W B b iR H 2 W
100 uL FFr FLAR H >R FHEEAR AL T 510 nm 4 b K5l
BALIOEEE B (OD) . ODE B , LT 6 B M i A=
YRl B A I ks g, B S
24 PBMIBEBREHMIIEMNZINER

K XTT 3 #4780 . A% 10% FBS f#) RPMI-
1640 3555 A 21(0 T 1 BB 48k 1x10°9~/mL, 8%
Jer ¥ 4541 100 pL 27 22 96 FLAR  , BfiHL 434 PB 40,80,
160 pg/mL Ji7 5 e BE 4 (R4 PB 1 2.4 .8 £ MIC #E41i%
B IR 25 100 pL; ] B 35 8 A 0] B (5
FRREA S 25%)) F2s (A IR (& Rk ) A4
B 5 AN L. B 96 LT 35 CAEIRES AR PSSR 6 h
J  JHTCH PBS 222 Wk 2 U AT 1% 10% FBS (1)
RPMI 1640 K553 100 pL, k4L T 35 CHHIR KT F-40 b 5%
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FHZE 6 h, 7 KR, FIJCH PBS 25 v ik 2
W, TR T T4 BFLINA 100 pL XTT-H 28075
T (XTT A PBS FiE il %, 0.5 mg/mL MR FA TR, FH 25
ikt FH P B 7 B 10 mol/L (R, R Je P #5422 12 10 /ARFR
FEIRATAS ) , OGS 5 2 h 5 B 8 96 FLAk & Tl
PR AR 10 min, {5 G RE o3 A1 4157 s I iR g £,
Ji B B R 100 L F387 4 96 FLAR HH , T AR 1T 490
nm Y% KA L OD B . 53 1% 5 FH 4 XF B 2 TBF
0.25.0.5.1.5 pg/mL Ji7 2 ¥ i 4 (AR 4% TBF 19 2.4 .8 i
MIC #4785 8 ), #ie LR e e . SR JE M A o
1A IR TR (1) AT R B 22 AR R P 28 (% ) = (OD sy —
25 PBXAFVHFHMEHETABEBRBREYHER
FE R85

K XTT 2 b 47K . LA 109% FBS f#) RPMI-
1640 35 57 Hb 21 €4 7 8¢ 3 T A VRO 28  1x10° >/mL,
FEARFL 100 pLA35I2ER0 2 34~ 96 FLAR H , BT 35 “CHH iR
R v 2 i 5535 35,9 h (3% 3 A B Ol 21 €0, 36 0 1 1)
WIZEBL R ) , S8 )5 H PBS #2842 vh gk 2 Uk, P & R FL AR
BEHL> M PB 20,4080 pg/mL Ji & ¥ B 41 (AR % PB 4
1.2 4% MIC #4735 ) | 0 AKH R 24 9K 5 [m] e 35
Az KK B AL (% TR R TRAEAS 75 2430 ) A2 (I B (R
TR IR R 5 R FL. K 96 FLARE T 35 ClE
KA b R R H 2 96 h, B, T30 & WA T W% PB
X AN TR 00 285 R ERE T80 T 21 € 6 0 127 A 40 0k FE 2% 0 1)
s, IR IRIC R . SRR FE LSRR AL, LU PBS R
k2w, TEBSAMT TEE, BN A XTT-H %
PRV W 100 pL , kB 1G5 2 h g B 8 96 FLAR B T
IR A IR 10 min, {4 JRE o3 A1 3957 5 W F iR g
0 J5 1 R 100 pL 258 9 96 FL AR, T AR AL T
490 nm I K Ab A 4% £L OD {8, I 3155 A [7] 490 266 B it
[ T X 21 8, B TR 114 60 BRI 36 23 < B BRI R (% ) =
[1— (OD zma— OD sz )/(OD 4 gxgsnar — OD s )] X
100%
26 PBXABEEESEYWWIRF ERG6. ERG11
mRNA FiEHI M

HA “2.27 WU T G R 25, LA% 10% FBS Y RPMI -
1640 35 7 HRNG£1 68 B 1 RTERAR B A 1<10°4>/mL, 4%
AL 2 mL R ZE 6 fLARH, B T 35 ClaEEEIRAE P i
726 hJiF , W3 b= aE FIJCHR PBS B4 vhidk 3 1K, 48
JE A 2 mL & 109% FBS #J RPMI 1640 1555 56, 4k £ T
35 ClHEIREFA PR 2 96 h; Fi £ FE IR, 7
SN E PB FIFHAEXT B2 TBF . AMB (185 5 5& (45T
R0 5 320,28 pg/mL, RN E 3
fl)2mL, & F 35 CHEREFF P EFF48 hE, H4 C
(9 PBS 1 V6 2 %, LA 1 000 r/min 5.0 10 min, & b3, B

2GS 2021455 32 55 5 )



TSR 254 Y 04 210 T 0 TR A Pl At i, IR
H DR AT, 350

BB E R AR 2160 "B i TR AE 0 A & 100 mg, A
TRIzol i 1 mL WS , SR 5 A G405 0.2 mL, k3% J5 T
4 CEMFFHCE 3 min, FHLA 12 000 r/min #.0> 15 min, B
FIER R EPE L IMAE R R INEIR AT 5 BN,
A DEPC b33 19 75 % LB DE IR DTE S , T4 C4
7 L 8 000 t/min #.0> 5 min, #2: FiF T TEE T
)5, A 30 uL DEPC 40 ik i) ddHLO 7% RNA ; Bt
RNA K 1.5 pL T 22N A e W ),
F—80 CUKFEHIRAFE, & M. DL Bk B RNA 4 ng M
e, 7% 1 Bestar™ qPCR RT i 71 & 15 B 45 7 0 5 RNA
Wik Sk cDNA, R HHZEOGE it PCRAGHTTH 1S, PCR
SR ZR (320 uL) 4 : Bestar® SybrGreen gPCR master-
Mix 10puL, cDNA &4 1 pL, E FHF5[ 445 0.5 uL,
ddH.O 8 pL. PCR I 544 :95 CHIENE 2 min; 94 C
A5PE 20 s, 58°CIR K 20 5,72 CHEAf 20 5,40 MEFF. i
Frmf 280 : 94°C 781 30 5,65 CiE %k 30 5,94 CHE
130 s, IR ELEAIE3 K. VhB-tubulin NS
FEPR e B 27 MR A B R R R AR ek A
2.7 HitFEFHE

K HI SPSS 25.0 FAF X Bl A T e it 43 b T
BHLx £ s F0R A LR LI 2= 5 225007, 2 E 1
BORAILSD: ., P<0.05 FRRZESAGIEE L.
3 #R
3.1 PBXAfaEBMEASIENZIN

PB. TBF il AMB % 21 & & 8 1] 1) MIC 43531 247 20,
0.125.,0.5 pg/mL; % % M X6 Jo 45 B ik 3 7 o A Bk T
ATCC-22019 i MIC 24 2 pg/mL, £ 5 5K, ik 45
RAE
3.2 AEEBFEEYEENEZENFEER

TE KA [F 490 A5 B s 1R] (3.6, 12 h) T, 5 A% FBS 1Y
RPMI-1640 35 3L 45 , & 109% FBS [ RPMI-1640 5%
K 218, 5 08 1R AR DB B OD A 1 i 35 T (P<<
0.01), FEHHLL 4 B i 7E & 10% FBS [ RPMI-1640 5557
S ACEE MR AR YR T B B R R A
47 10% FBS [ RPMI-1640 532 31 | 5 6 h (1947 2 [ s
[B) g, HoAth A 26 B IR ) (12,24 .48 h) T 4T B 2k
Y 5 OD {H 34 il 2 IR (P<<0.05 B P<<0.01) , W]
21 68 B LE 5 10% FBS K532 5L Wl Bk 6 h i i 2E 4
B A G M ek, T LR 3.
3.3 PBXILEEEBEFMIL RN

24WIVER 6 hm , 5 A4 K X IR ZH HL 4, PB I TBF 4%
o e G R 2 21 T R TR 1) R X 2 R R g R R AR (P <
0.01), 3 W# 3,

hEHERE 0 EEnEELE

R2 AEEBEFRE ARVHEHFRETILEEBREY
WIEREE AR (x+5,n=10)

Tab 2 Comparison of metabolic activities of 7. ru-

brum biofilm in different culture mediums at

different initial adhesion periods(x = s,n=10)

. ODfH
IR b R FBS i RPMI-1640 S 4 109%FBS ff RPMI-1640 S
0 0.61070.068 0.590 3£0.090%
3 0.693 0+0.067 1011 1£0.093°
6 0.6510+0.008 1.1223£0.038°
12 03157£0.025 0665 80.068"*
% 0.640 90088 0441 8£0.077%
9% 0.644 8£0.046 0553 8£0.057*

1 : 5ANE FBS 1Y RPMI-1640 K5 3558 1L 45, * *P<<0.01; 5 6 h 4%
FfEsF ] e %52, *P<<0.05,P<<0.01
Note: vs. RPMI-1640 medium without FBS, * * P<<0.01; vs. initial
adhesion time of 6 h,”P<<0.05,"P<<0.01
#3 PBXMLABEBAFMMIENZM(xts,n=5)
Tab 3 Effects of PB on the adhesion process of 7. ru-

brum(x*s,n=>5)

bl RIMEE, %
L3Sy 100.00

PB 40 pg/mL KA 88.95+0.070*
PB 80 b o/mL A 36.72+00524
PB 160 b g/mL 4 1691£0.016**
TBF0.25 g/l R iEHKHEAL 29.46+0.027**
TBF 0.5 pg/mL FUEEA 3123£0030*
TBE | pg/mL A 3197£0.029%

T AR B LA, *°P<<0.01
Note: vs. growth control group,**P<<0.01
3.4 PBXARMFMIAE T BEBR LW IERK
sbAl

AR E] R, A K BB 2 3545 R4 (6 B g
B A 22 RAE A, A Dl I s A s . Y Bh R 3 hist,
A KR IR A, PB 20,40 pg/mL i e B 20 14 225
AR >, PB 80 pg/mL itk B 41 B 22 550 I 0
> K BE A S 4 0 s 2006 5.9 hit, PB 20,40 pg/mL i
TV B 2H B 2 K0 W ), PB 80 ng/mL SRR kAR
KB RIE 22 IR 1, SAERK O R LA, w026 3 h
J5 , PB 20,4080 pg/mL Jt 5t ik i 2H 21 €4 0 11 AE 1
PP 285 BRI i 25 48 {2 T 5 (P<<0.05) s 9% FH 5.9 h e,
PB 20,4080 pg/mL Jot it ¥k 5 41 21 (0 B i i A A 9l B )
ZHIFHM GR35 2 2 TR (P<0.05 8 P<<0.01) , W3 4,
35 PBX L BEEE LYWW IR R ERG6. ERG11
mRNA RiXHI M0

SR BAZH Ho e, TBF 421 (0 B i 1 A ) gt o
ERG6 . ERG11 mRNA [ 4 X} ik 5 3 8 & 7+ & (P<
0.05) ; AMB 41 . PB 21 21 {2 & Jii# 1] 2= 9 9 i b ERG6
ERG11 mRNA ) FH X} 2 15 5 35 i 3 FEAIK (P<<0.05 =X
P<0.01), 5 ILFE5,
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PB 40 pg/mL itk E2H

LA

PB 80 pg/mL Jit

HIFHES h HIFHES h

BIH9 h
1 PBXAREXNFMIATE T B EEBEEMRKER
BB 20 S 450 (<400)
Fig 1 Micrograph of effects of PB on the biofilm for-
mation of 7. rubrum at different adhesion pe-
riods(x400)

F4 PBXARVFMETE T BEBEEYHIER
BB (x£s,n=5)
Tab 4 Effect of PB on the biofilm formation of 7. ru-

brum at different adhesion periods(x+s,n=5)

13 HlHmHE, %
PETED LA A9 b
A fou et 0 0 0
PB20 pg/ml R HEY] 0 4740059 34£0013%
PB 40 ug/mL R AL 0 178£0.089° 47540076
PB 80 g/mL i IR 69.4+0.096* 91.1+0077* 98.140019**
T SRR AL He g, *P<<0.05, P <C0.01

Note: vs. growth control group,*P<<0.05,*P<<0.01

4 g

I I T A AP AT 160, 8 1 A ) B R AOE 5 B 2, %
B AR AT R e B OSBRI AR P BUIR,
1 AT BOGS £1 60 T 0 1 A ) I Y R GRS
T AE VIR AT i # v 2 BIR 2 R A2, 45 AN
[ P 455 % B B R R IR [, Dl A W) A4 J5 1) e 2
T, TEAN RSB SR U A — BRI TS O T AR MR A=
AR BE LA AR T, ] 4 Nikawa 5“/Fll Frade %5
AT ST R , ZERE SR AL AR I v , AT A R8O n e
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&5 PBXL & EEEEYHER TR ERG6. ERG11
mRNA X RiIZEH M (x£s,n=3)

Tab 5 Effects of PB on mRNA expression of ERG6

and ERG11 in the biofilm of 7. rubrum (x + s,

n=3)
A5 R, pg/mL ERG6 mRNA ERGI1 mRNA
AR A 081+0.05 088002
TBEA 2 1.00£0.05* 1.00+0.06*
AMB 8 0.64£0.17° 0.83£0.04
PB4 320 0.65+0.04* 0.65+0.04*
e HA R B4 s, *P<<0.05,*P<<0.01

Note: vs. growth control group,*P<<0.05,*P<<0.01

TR AE Y p A R ARE M . LT AR AR
T AR SR IS A FBS X218 98 0 A= 4
JETE LA 2R . 45 SRR W, 765 10% FBS 1Y) RPMI-1640
Regedkb, HA BR8] A 6 sk, 21 €0 6 i 1 Ak W e
W i e

TR AR PR R 0 TR B4 2/ BRI TR B L R
Wy, Lin ZEGRF5E 20, PB XL {0 T i AR 4 9k I
TV U RN A AT B S A A o ph T TR A R
TEBUAE IR 58— 20, 27 FLIR N BR 2R [ AF T 18 2
BB AU )25 5 Bk ot e R A A R AN RE |
IR |t 25 A R BT B AFR I XTT
PLAFSE PB X216 0 A 2 i R A s, 25 L3R, PB
FE 52 5 R AR 21 0 T T %) A KT 8 B o0 o) L o ot
T, DA AV A PR 1) A Bl

2T €0, T A 40 280 R ST ) 1 e kot LA e B i
FIRE A O Z A, AHFSE I XTT LA
ZH B A TR sF 1) J5 PB X 21 €0, 36 96 1 A= 10 o M50 e ) 5%
Wil S5 EOR TERAELGP LT RGNS, 25
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