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Abstract: Objective To investigate the effects of butanol extract from Paris polyphylla var. yunnanensis (BEPP) on the biofilm
formation of Candida albicans in vitro. Methods Microdilution method was used to determine the minimum inhibitory concentration
(MIC). XTT assay was used to determine the SMICg,. Flat band method was used to protract the time-kill curve. Scanning electron
microscopy (SEM) was used to observe the morphological changes of the biofilm. Confocal laser scanning microscopy (CLSM) was used
to detect the thickness of the biofilm. The quantification real-time PCR (qRT-PCR) was used to detect the expression changes of genes
(EAP1, MP65, and SUN41) of the biofilm cells. Results The MIC of BEPP against C. albicans strains was determined as 32—128
pg/mL. The SMICg, of BEPP against the biofilm of C. albicans strains was determined as 128—512 pg/mL. Time-sterilization curve
results indicated that BEPP had a promise bactericidal effect. SEM results showed that the formation of C. albicans biofilm was inhibited
by BEPP, and the morphology of biofilm was also affected by BEPP. The thickness of C. albicans biofilm was reduced by BEPP according
to CLSM results. Furthermore, qRT-PCR results indicated that expressions of EAPI, MP65, and SUN41 were significantly
down-regulated by BEPP. Conclusion Our results demonstrate that BEPP inhibits the biofilm formation of C. albicans in vitro.
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JesE® PCR (qRT-PCR) MWik# (HA ToyoBo
wdDs 51 CElgAET AR TEAPRAFD; FUN 1
(Invitrogen A H] Do
1.3 %Y

= EAE O W T 2 B NG N2 R
Anl, BEFEPER SRR IAELINEE NS
W M Paris polyphylla Smith. var. yunnanensis
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10° CFU/mL, JI] RPMI 1640 1535554 BEPP %%t
FRRERE 10 D FEIKIE: 2048, 1024, 512, 256,
128. 64. 32. 16. 8. 4 pg/mL, 7F 96 FLEL TS
1~10 KK BLEF AN [ BT B WS 100 ul
BEPP #1100 uL &, 7£5 11 N 100 pL RPMI
1640 F5FEFEFN 100 pL g AE AR R, 25 12 Z10in
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11 2 (R RO S e 24k 1X10° CFU/mL. & B 1
X2 FCZ (0.25~1 024 ug/mL), fHilH 37 CHiFE
48 h, LAINRMEE 96 LA TG B AR K1 fe /N 25 )
BRI A MIC, DL LEEESE 3 K,
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XTT R ECH] . XTT By oK LA s fig,
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NYEA 25 K3 3, 1l A2 25 K3 IV A 1 pmol/L.
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2.7 CLSM WA XTKE SC5314 £ g

B 1 mL 2X10° CFU/mL B 5 1 mL itk
FE5R 50 2564 128, 64, 0 pug/mL BEPP LA K 256
pg/mL FCZ & & T CLSM H:3: M, {Hi 37 C
BRFR 24 hJa, WOoF RISV, M GH ZRiiis i,
I FUNT 0G4, @44t 0.5 h J5, LL CLSM
MEE. H
2.8 qRT-PCR #MH&ERE SC5314 A 4BRHEX
EREMRIE
2.8.1 M RNA FHEE 3 mL2X10° CFU/mL B 5
3 mL RS 04 64, 128, 256 pg/mL BEPP
EA,37 "C.200 r/min /£ 24 h J5, £5.0>(8 000 t/min,
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AT 4% RNA S5 3 AT .

282 St 5GP E A NCBI
KEEFYTS, Primer Premier 5.0 4% 115140, 2546 1
WAET AW TRHRARAR &R &5IFHI0#E 1.
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Table 1 Related gene primer sequences for formation of C. albicans biofilm

EILZEAY1) IEM54Y (5°-3) 514 (5°-3) K& /bp
HWP1 AGGTAGACGGTCAAGGTC TGGTTGTTGTTGTGGGTA 18
MP65 TCAACACTGAACCACCTC ATACCTTTAGCACCACCA 18
SUN41 TGATAAATCCGAAGAAAC AACCACCAGTTGAAGATG 18
ACT1 TTGATTTGGCTGGTAGAA ATGGCAGAAGATTGAGAA 18

2.83 Wikl cDNA AR I Sl S vl
AT, ROVIEFCHI Tk EEAE. BAAWTR: 6 uL
RNA 251 (65 C. 5min, 4 C. 1min), IAH:
i 52 i 77 [4 X DNA Master (55 pL): gDNA
Remover (1.1 uL) 12 uL, 5XRT-Master Mix 11 2 uL.
A JEHW AT 5% 50 C. 5 min;

98 ‘C. 5min; 4 C. 1 min. RMN5Z§J5F% cDNA
ke 10 £i5, EHT-80 CHH.

2.84 qRT-PCR % KH] qRT-PCR &7 &, & X
NAKZRH 25 pL: 2XSYBR Green Real time PCR
125 uL, IEMFH (10 pmol/L) 1 pL, KIAGIH) 1
uL, cDNA 0.5 uL, ddH,O 10 pL. 334 52 W AE ABI
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7000 PG PCR A FHREAT, RVA&AE: fiAs
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HAEPE 95 CL 15s; IBK 55 C. 15s; 4B 72 C.
45s; IRfRINEL: 60~95 C, INPGHEEN 0.1 C/s.
AP E 3 ER, WHELE 3 K.
285 EEMHT qQRT-PCRZ:H7 23 5100 5 H 3L A
HWP1. MP65. SUN41 KWNZ ACTI 1) CAH, 5K
Yo 25 I . FERERR KT SRtk 3R
O D]
29 FitFEAIE

IHEBRL Y +5 Ron, FraEdR{EH SPSS 17
GETHIRAE A T A B, 21 W) 22 57 LR ] B IR 32 0 2
I HTRIE o
3 #R
3.1 MAZRIKE SC5314 LUK IGKRKE MIC LIK
SMICj

Bibnvte SC5314 FIGER 1302 B bk, Haxmpkst
FCZ () MIC #° KT 64 pg/mL, M 2hEkk, P
BT FCZ 1¥) SMICgo 24K T 1 024 pg/mL. BEPP
X SERE ) MIC ££ 32~128 pg/mL, SMICg {E
128~512 pg/mL. %I+ FCZ, BEPP X} A &ERA
AP BSOS i S5 R 2.

%2 BEPP X HZIKE R MIC & SMICy,
Table 2 MIC and SMICyg, of BEPP to C. albicans

i BEPP/(ug'mL ") FCZ/(ugmL ™)

MIC  SMICg, MIC SMICg
1302 64 256 4 >1 024
1301 64 128 >1 024 >1 024
1303 64 256 >1024 >1 024
1402 32 128 >1024 >1 024
3044 128 256 >1024 >1 024
3049 64 256 >1 024 >1 024
3463 128 256 >1 024 >1 024
3051 64 256 >1 024 >1 024
2141 64 256 1024 >1 024
71409 128 256 >1024 >1 024
71407 128 256 >1 024 >1 024
1107 128 512 >1 024 >1 024
1304 64 256 64 >1 024
2003 64 256 >1 024 >1 024
SC5314 32 256 0.5 >1 024

3.2 X SC5314 £ BRINFIZ Ay 20

W XTT AR SRR I, BEPP X (& ER B AEY)
JEETE R A ] 2 AR MO s 4 BEPP JB ity 5
h 16 pg/mL B, XA BIL TG ER . Bt
H W FRIRE TS, BEPP AR R 4]
VER ARG, SRR 256 pg/mL I}, B[
A A 80% e AT (W AEMIE I L. &5 R I 1,
3.3 MEAXRIKE SC5314 BYRTE)-R F sk

MY IR EAE 32 ng/mL LRI, JLETGA
FERT, EXTRAZRIAKR, MUY Rk Eie s
4256 pg/mL, FI&ERE SC5314 4K 52 B0 40
#l, M4 hFFUH, 1gCFU R3] 3 LAF, WHHARE
MR R, 4R WK 2,

100 -

ek

] Hk

80 +

60

A%

40 1

201

1024 512 256 128 64 32 16 X
BEPP/(ug'mL™")

a4l T P<0.01
"P<0.01 vs control group

1 BEPP MHERXIKE SC5314 £ WIEER BRI H 2
(xxs,n=6)

Fig. 1 Inhibitory rates of BEPP at different concentration
on biofilm formation of SC5314 (x *s, n = 6)

10 .
-8-BEPP 256 pg'mL ™'

-m-BEPP 128 pgmL ™
—-BEPP 64 pg'mL ™'
-+ BEPP32 pg'mL™!
-5 R

-u-FCZ

SN TP<0.05

"P < 0.05 vs control group
2 BEPP 3 ERIKE SC5314 RIRTIE-RE L (X £5,n=6)
Fig. 2 Time-sterilization curves of BEPP against SC5314
(Xx*£s,n=6)
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2 SEM M52 K I, o B K o A 22 45 27 A8 X
HALEREREAH, TE USRI PSR . 7E 64,
128 pg/mL BEPP {EFN, Ahn] W—E M EMIEIE
A, 4 BEPP jA % 256 pg/mL I, FIESERHE A Mlsh
ek, RA DRI A . 45 R 3.
3.5 MWEAXRLKRE SC5314 £ IEE E A E 00

R ¢ i 5 FITRE . 1) A= P By A e, o)
P o R AE YIRS, i m N BEPP T-Hi)E,

W S ; ey

5 g
NG r‘}/
< *".

BEPP 256 pgmL™'

3 SEM M5 BEPP X H &Ik E SC5314 EMRLASEHHGRIF N
Fig.3 Effects of BEPP on biofilms morphological structures of SC5314 observed by SEM

RS2 B 24 o e VA TR AN T 3 v T ek 55, 24
BEPP 4 256 pg/mL b}, HAEMEEITES M 2OGE
T SR 4.
3.6 ITESIKE SC5314 £ YIEHE X E E RKERIZ M
Eix A1 ELAE, 24 BEPP JREIKIEA 64, 128,
256 pg/mL I, HWP1 E&E5H FHT 25.9%.
67.1%+ 87.8%, MP65 Kk Nl T 43.5%-
72.0%- 85.0%, SUN41 KL/ R T 37.5%-
86.5%- 88.9%. ZERILIK S,

FCZ 256 pg'mL""

BEPP 128 pgmL™"

BEPP 256 pg'mL ' FCZ 256 pgmL ™"

El4 CLSM %1% BEPP X HiSEKE SC5314 L4 FRAI R/
Fig. 4 Effects of BEPP on biofilms framework of SC5314 observed by CLSM
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BEPP 64 pg-mL™'
“m. -
BEPP 128 pg'mL™
(I BEPP 256 pgmL"'

mRNA AN} Rk 5

x4t " P<0.01

P <0.01 vs control group
Bl 5 BEPP WHRXERE SC5314 £ MEHERERRIXAIF
M (X *s,n=3)
Fig. 5 Effect of BEPP on gene expression of C. albicans
biofilm (x £s,n=3)
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1117 52 19375 240 L P 86 A BT PR s sz i B,
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PRI, 4 BEPP Ui )E 0 256 pg/mL I, &

R CANBEIE RS, A /D R 40 A

15 MR EADOCEGR K75, it CLSM Mk

L, 0 ML) AR R] B B B = YRS R, T
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FoR WK BE N, FERIE e RGN =%, AT A
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KA = (B0 P RPN qRT-PCR 45 5 .
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I BEPP 146 (2 B & LW AT B RT RE - 4] _E
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