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1 {4, & 2k & (Candida albicans) 2 IIfi R I fx H
WA SR BURE T . —MAAAE T NRBI IR . Rl
N BAIEAEERAL. S HLIA S e HLRE R AR B2
RO AE I EE R, F IR K S,
S R I . R ARk Py iR i R T
BT F AR 25 W) LIS RN 25t RN
F, Bl TR YA E—E W, B
il S B0f 1 BRI 25 P A g s, It H
T HT BRI S R C U IR R b 2 w5
f) I Rl v E 2 SRR R 2,
TIRIT A 1B R AL S S5 E (alkannin)
s MR PRI ZR R 51, A RIS
R, ERRAAZMAGHER, WMyt .
PR AR AR, B TEE RN
EMME R Z , HRER B SR B G
RARRIHUMIREAE T, 38 55 v e 20 A A it
WagE . o1k A7 S A% RN L R Rk A R BELA: bR
20 B A OO (A S e S LT A 1
H R A WA DGR IE o PRI A SCRL 1 S BR TR
SLEG AR, BIFSE T B RN EL I B R B
BU, B TE NI R PTG 25 W S (A B R4l

1 AR %

11 et

111 B H . [ 2k # (Candida albicans
ATCC10231), W [ A [ =~ Al R P L o

112 EFEGIEA . VDR E U GRS
JE(SDA) . RPM-1640 Y {435 % 5L FEERE 2 HoRy
MR SR AL (YEPD); SEE I IRAL; R R
vt ) T JICHR 2 SR A A RS W)

113 FEILBAUASE S 45 {L(Thermo
MULTISKAN ASCENT); PCR{X (4 TTECHNE-512
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R); SEi PG E i PCRAY(H A TAKARATP800);
H, VK 358 I A2 1 43 Bt & 4t (Bio-Rad A ], Version
3.1); HHMIHEES(KYKY-1000B); OG5 A Wik
4% (Zeizz LSM 710, German).
1.2 ERERX H AR B B IR AW E

1 200 pL K5 5% 200 BOH Y 160 8 2R 3 Y T
I (10° CRU/ML) A 5InA. 96 fLAH, FHAmA
20 pL AN[RIR B2 Y 52 R R 2R, f FLZUR 2 43 )R
64, 32, 16, 8, 4 pg/mL, 37 °CH;iFi 24 hJ5 T
595 nm b BB . DAASINZGH2H >l as R
S 3, BOFME., Hb, SRR OAE
TR I S AR T Mk B (MIC)E M T M4 OD 5 [
80%L) b EARZ e . WRTF MIC HI4&fLH
S3HIHC 10 UL BRI T SDA AR I,
37 °C }i7% 48 h AR AR KA I, IR TV
JE(MFC) A VAl b B A B AE K I S AR 2 vk B
1.3 SFEIXNAGASKREAMBES SR

W 15 7% X HON 0 BB 29035l i e
T 20 mL RPM-1640 J& {A #5575, L) 150 r/min,
30 °CfHil##%F% 16 h )5, .05 L, H PBS
VRV DA R 2 W, T BT 2 W B A 11 € A R A T
W, o3 i AR EE S MIC 1 2MIC By 52
TR 12h, B 2 h 43O 4 mL,
4000 r/min &0 10 min FFUCHE, M 0O0E
T 260 nm llE FiE K H DNA AT RNA 58K 43
TFYRRA . IAINZ] Ry a8 (AR IR, SC30 TR
3K, BOEHIME.
14 ZHERWNAHASKEESHZ W

W 5 % 2 BOW I R 2R A RO
(10" CFU/mL)#RI T R R LR EE R MIC 1)
YEPD WA 3R, 150 r/min, 30 °C #Ri% 555 .
F 6 h 1 16 h 43 BB 1 mL &%, 3000 r/min &
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L 5minJ53F B, FIA 0.5 mL PBS & i il
0.5 mL 2.5%f % [, 4 °CIKFEFEEL®R. KH
Fil PBS ZZ P shik 2 YK, 50%. 80%. 100%Z. [
MUK 1Yk, FHR 15 min, 100%2. 5 i 35 Y H
BiFEhh B 4 °CUKFE PRI 10 min J5, A RS
TR T4 40 min, FETHJE A REE T2
FIRGEE, WAL, (R S BRAR
DA 2 AR R, SR 31K,
15 FERNEESEREMENTSE FIRERRE

¥ 2 mL RPM-1640 3557 5L & 300 pL 35 3% 2 X}
O R E R (10° CRU/ML) A i A 6 FLii
FALN A B — R EW s 8 R, 37 °C i3 4h s,
PIFIA 300 pL ¥ EEA MIC Y48 2 1L L5
4, IA 300 puL FEFKAIFL A AR,
37 °C FHkZERE IR 16 ho AR5 W HE AL AP AR
F PBS & sk 2 K. AT )G T RGBS T
AL MA 1 mL 5 pmol/L 945 B 798 4R T
(Fluo-3AM), F 37 °CH:F-F I E 45 min #H47
PRET B W R AR M PECIRET YL 0T ] PBS 22
MR RYE, BT 37 °C iR Ak EE E 15 min,
IR Fluo-3 AM 52445675y Fluo-3, B w53
B, 110 pL Fraemo e T3 s, RIURBOE
LR T AT I S s B, e B A (1) TR
BB (C )L E %, L HLE 3K,

[Ca* AL H 43 =(F-F)/[Fx100% Ax(1)

F RR25 X R DO L, Fo FR LAY
PEICIRE
1.6 FEEEREXN B G &KW 5 W K8 S
(phosphlipase, PL)FJEMH

il £ 10 pubL 7 R LK R 1/2 MICFIMIC
T BT (10° CRU/ML)IF F RS T 2 R T B 5 3%
FRFE b, DUm%E PBS WA S XTI, T

37°C T ;5% 48 h, REREFREE G, 2R R S350
WA A B TR AR RIDOTE B AR, AR
HA 3, BOFIE . B E R TS PZ HRIR,
PZ (4% F AR, PZ =A% AL HIE.
B AR =TE TR B+ T R R UE B B
PZ=1, F/nCHEIREHE M ; PZ (<1, F/RA IR
BEEME, H PZAHMEAK, BENEMEAYIE PERES .

1.7 SEZRMAGSIKE PLBL M PLB2 tHXf &
KRR

1.7.1 HAASEKE PLBL Al PLB2 H:H K4 .
FRIBIHT DNA, Hi4lE GenBank H % & Aii 11 1 €5,
PRI MFER F 5, FH Primer 5.0 #0F J 2 2% SCiik
PO WEREEFAH OGN PLB1 1 PLB2 1 | R 5]
Yy, HUIEHREEIC IR PCR P 3474 (% 1).
PCR "1 4}y 94 °C 5 min; 94°C30s, 55°C
30s, 72°C45s, 30 ME#H; 72 °C 10 min.

172 EERXHEAIIRE PLB1 1 PLB2 #HXf
FIRBEATI . B8 IR B BON B B B R A F
TR RSORE ST U8 MIC, 1/4 MIC #il 1/2
MIC ) RPM-1640 K557 5EH1, 30 °C., 150 r/min 555
16 h J&, KM Trizol {420 RNA, A% R
{GHAT RNA WREEE . R 2 B A i
M2 cDNA, ARIEH G AL RT-PCR 5|45 14 3 (%
2). UL 18SIRNA W NSHE, LIS K25
XTI, RRROV ARG /0T RT-PCR 43 h 2 Fifl
figthi<k, I PLBL 1 PLB2 K AN A .

#1 PCR3|¥
Table1l. Primer sequences used for PCR amplification
Size/bp

Primer name  Primer sequences (5'—3')

PLB1-F TGTGGTCAGATGTAACGAGTGC 299
PLB1-R AGACAACACCGCTTCGTTGA
PLB2-F TGGAACCAGGCTTGATGATG 305
PLB2-R TCTGACCGTCTTCACCTCCA

http://journals.im.ac.cn/actamicrocn
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# 2. RT-PCR 3|4

Table 2. Primer sequences used for RT-PCR
amplification

Primer name  Primer sequences (5'—3’) Size/bp
PLB1-F GCAATGTTGACTGGAGCAGGT 125
PLB1-R AACCACGATCCACCTGATAACC

PLB2-F GCTTCCATTGATCCACCGTAA 135
PLB2-R GCAATGCCATCTCCTTGTGA

1.8 SiitzEirsk

KM SPSS17.0 2 Curve Expert 1.3 G314k 4
AT AT, BUE BB ER 22 (X £ 5)FRoR . TUL
R tAGE . LA P<0.05 Ry HA HiiT 25 .

2 HERFH

2.1 EREENEAESIREIMHIER
FHEIR R, FRENOASKEA D
AR AN S KAE T, FLR VR B R AR . o A
AR MIC 1 MFC 435124 16 pg/mL i
32 pg/mL .
2.2 EEEX A AR MMES B LR
LSRR R(E 1), EERAES NN
DNA F1 RNA & R4 TP it , b MIC 1
LR ZEARMR 12 h 5, EH 7 H DNA F1 RNA

2. RERFRARRESHERSENMITHERER

—— Control
—— 2MIC
g2 157
Q
< ot
0.5} M
0 4 6 8 10 12

t'h

Bl ZEZREAOEIRERKT FHRMEL
Figure 1. Effect of akannin on macromolecules
against Candida albicans.

ERAFERSBAM LN T 117.32%
(P<0.01), ] 58 B2 AT il R 11 €00 48 2 T 241 A B 17
SEREPE, o 4 B 1 3 A R RS

2.3 BREFEN OSBRI B AR

s L I EoR (E 2), MIC £ REMA
SR E R, HAEs LA T MM, H
ok BRZH A S BRI (B 2-A), TESRIN . S
T . RIEDEIEECE . Yoetdr. MmNt 6 h
J5 (&l 2-B), 20 F 1H T I AR AR R, A .
My R 16 h )5 (8] 2-C), KB4 Tk ™ &
Gidn . T HIASE, BIRRE MY AR, B
JLE IR TSI (1 5 L 2544

Figure 2. Scanning electron microscopy results of morphological changes of Candida albicans after alkannin

effected.
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24 EEEXHASKEGEFEEEAZN
FI 4T B3 TGRSR Fluo-3 AM K6 200 i P
[Ca2" 25 LAY I FE , 2 Fluo-3 AM HEATH AR IS
FETE 4 At PN 7K S e 4 T K A B Fluo-3, Fluo-3
U S B T A S I RBIE RO T AR R
I DGR IE I I B AR N A [Ca™], Bt
JEMS , FORAMMAN[C R Z, Al
B, O R B A IR B R (K 3),
LHREER EFREACSKREMMAN[CT], 5
XTHRAIAHEL, MIC S8R AR (1 (2R M 4h il
P [ [Ca2* B A% 72.02% (P<0.01), 72 HH 45 25 2 i
TR 1 00 780 R T 0 O 1 5 2 ol 200 6 A5 1) 308 5

PR KIE
25 EEELEX H A BRE WA M S8 RS B
A0

SR TR B 3% 55 PR 2 A 0 8 i il 114
S DA 1A D5 380 40 L &1 ) e i R R 3 7 Ak b B
WENG 7 i IR TR . REWTIR 55 15 7% kb iy 5 1
I BETE AR W7 PR A 0T B o DR AR I T B A DL 0
IR /N, BIA] 0 B D A 7 IR B R I ) 0 . A
SLHAE R R (K 3), AS[E) Ik BE Y 5L R R Y al
FEESIRIE W BRI, H Sk B R .
. SXTERZHAH LG, MIC (288 R0 1 €0 gk
T 4 U AR i 7 i T R 56.3% (P<0.01).

B3 (EHREARGAKERBNRLEETK
Figure 3. Fluorescence intensity of Candida albicans after alkannin effected. A: blank control group; B: test
group.

# 3. EKEZERNHGISIREHM S W HIEEEA S
Table3. Theresult of akannin effected cell membrane
phospholipase of Candida albicans

c(Alkannin)/ Colony diameter/
(ng/mL) mm

Total diameter/mm PZ

Control 12.0 38.0 0.32
1/2MIC 12.0 32.0 0.38*
MIC 12.0 24.0 0.50*

*P<0.01, compared with the control group.

26 ZEEXAAEIKE PLBL il PLB2 EEHAH
Xof Fe 3k B R R

PCR #53/R, OGRS N
fifi B (A 54 3L PLB1 Al PLB2 %L [H (K] 4) . RT-PCR
25 WoR(# 5), FEZE AL PLBL Fl PLB2 J
AT ek i, HS kR m k. Hd 12

http://journals.im.ac.cn/actamicrocn
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bp Marker

PLBl PLB2

2000

1000

750
500

305 bp
299 bp

250
100

B 4. BfaSLEER PLB1 1 PLB2 PCR # 184 R
Figure 4. Candida albicans PLB1 and PLB2 PCR
amplification results.

MIC [ EEH A EEERE 16h 5, SXFHRA
AHEG, PLBL A PLB2 &R B AH X e ik B0 B FEAIG
T 56.4%F 61.4% (P<0.01).

3 itk

PR, IR B T B0 LR B & A R
BAE LRI, S PTA R 73.4%, CBUR I
7 a1 1T e B Y B (1D o/ WA
R )W), SR AEEPUAIGAS . AN RN |
A R B 25 A0 5 P R T 2 A, PR SR
R LR TCTE RS e i 25 OB LR 259 Bk
it LR nfl LIRS T O BUR YL AT Rlod i 22— AR
W R Es, EHEN A OGHREA BERM
AR KA, HA S S BR# A MIC #il MFC
4314 16 pg/mL 1 32 pg/mL .

FRTI PR b0z FH 40 2008 245 9 e A F AL A
[l A A0 ] B A AR A A, AR IR 2R
5 A RSB AN A, inmiPERE B 5F
AT E R A R, WK iR &N,

2 120
F:
§D 100 / 7 PLBI

*
3 80 it B PLB2
2 e 3 x
S e
260 e
Z 40 £ %
o T
E e
B 20 ,
[*]
S|

Control 1/8MIC

1/4MIC 1/2MIC

Alkannin concentration/(pg/mL)

E 5 ZKEZRXWAGSHKEMMEEXERERENI
Figure 5. Effect of alkannin on Candida albicans cell membrane related gene expression. *P<0.01, compared

with the blank control group.

290 6 I R A 40 Y 8 A% ol A B 0 B ) T 22 o
SEHe, AT O 2 4 A A R AR X AR E AT N 3
S QIR TR A MO RS2 B IR AN, 023 R
T R IE A A B, 0 ™ B I U 2 S B
PRIET: . AWFSEA R TR, RN H SRR
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R T A= A o8 17 ST B A AN A= 0 6 1
W —2K0G, JZAAEETAEDIRN, HAERRYE
B AR 25H, 254 RN AR A E S
SRR T E 2 SR G B AR 2 R A X
mEAMMBR A . B AEE R RN, A
BUREEUR M E LS IEFZ— ARG
IK AR R SR R BE AR TR, TREE A R AL
B. CHI D %KAM, WA, HEOSLKREMBE
et = 2R WENE G B, A K A Bl A2 1M 05 A
Tt -0 T 5 it 1 36 2 o T 3 4 A T R A RS e Y
WG, WEIRTE 3 400 I G o8 A vk T, fed
5 [ TR AR 28 1 BRI A 6Bk -
CL 0 3 4w i A il B A5 X PLBL i PLB2 2022
AWFREE R IR, SR FR AT AW A o Bk
WA I AR B TS, HXTREZA G, MIC Y 58
BLZK AR M1 (S PRI - I B AR G 19 52 T [ 56.3%
(P<0.01), RT-PCR Z5RWIR, 4K GRS il
PLB1 Fll PLB2 JE [N XS £k, Hri 1/2 MIC
AR AE UK EA 16 h I, S XT BRI L,
PLB1 F1 PLB2 & [A B AH %t 3% 35 & 73 ol Ak 1
56.4%711 61.4% (P<0.01), &5 R T RHLER
AE 0% 38 5 R BE AR IGO0 . BRI 1 A BRI 1Y
JRYLBE S REGRESL, T REIREG S g e
ML S5 R A 5, AT LAHEN , SRR
TR AER, SUERRNG I R 1L . B
i 1 68 A 2R AN e S s 2k 47 RN A8 A2 Pl 28 o 35
F18Y 24 L FEE P e SR RN 05 O

25 BT, SRR IR AT R
AVER, AR FAMLT 38 o i IR 1 0 8 2k v 40 B
TP S, B0 G AR A B S 1, S B
Jifg P DNA I RNA 45 43 14 T s 0 20 it [ Ca?*]
PITR,, BATDRBERMIET. . MEREEXT 6

IR WG BT IS AR, SRR AN BE Rt
2P ANAE 52 P 5 R A T A A R IS R
13, WATRER BRI TR A

Z % M

[1] Peleg AY, Hogan DA, Mylonakis E. Medically important
bacterial-fungal interactions. Nature Reviews Microbiology,
2010, 8(5): 340-349.

[2] Pfaller MA, Diekema DJ. Epidemiology of invasive mycoses
in North America. Critical Reviews in Microbiology, 2010,
36(1): 1-53

[3] Turner SA, Butler G- The Candida pathogenic species
complex. Cold Spring Harbor Perspectivesin Medicine, 2014,
4(9): a019778.

[4] Papon N, Courdavault V, Clastre M, Bennett RJ. Emerging
and emerged pathogenic Candida species. beyond the
Candida albicans paradigm. PL0oS Pathogens, 2013, 9(9):
€1003550.

[5] Shapiro RS, Robbins N, Cowen LE. Regulatory circuitry
governing fungal development, drug resistance, and disease.
Microbiology and Molecular Biology Reviews, 2011, 75(2):
213-267.

[6] Zhai TY, Hei ZY, MaQ, Liang HB, Xu Y, Zhang YC, Jin LY,
Han C, Wang JD. Shikonin induces apoptosis and GO0/G1
phase arrest of gallbladder cancer cells via the INK signaling
pathway. Oncology Reports, 2017, 38(6): 3473-3480.

[7] Liu XC, Sun GY. Shikonin enhances Adriamycin antitumor
effects by inhibiting efflux pumps in A549 cells. Oncology
Letters, 2017, 14(4): 4270-4276.

[8] Chen X, Oppenheim J, Howard OMZ. Shikonin, a component
of antiinflammatory Chinese herbal medicine, selectively
blocks chemokine binding to CC chemokine receptor-1.
International Immunopharmacology, 2001, 1(2): 229-236.

[9] Li MY, Mi CL, Wang KS, Wang Z, Zuo HX, Piao LX, Xu GH,
Li XZ, Ma J, Jin XJ. Shikonin suppresses proliferation and
induces cell cycle arrest through the inhibition of
hypoxia-inducible factor-la signaling. Chemico-Biological
Interactions, 2017, 274: 58-67.

[10] LiY,LuHL, GuYC, NingZQ, Cao TH, Chen C, Hu CR, Tao

http://journals.im.ac.cn/actamicrocn



1824

Yang Wang et a. | Acta Microbiologica Snica, 2018, 58(10)

[11]

(12]

(13]

[14]

[15]

[16]

M. Enhancement of NK cells proliferation and function by
Shikonin.  Immunopharmacology and
2017, 39(3): 124-130.

Tan PL, Wang ZJ, Zhao JF. Resistance of Candida albicans

I mmunotoxicol ogy,

isolates against fluconazole and the resistance correlation with
CAP1 gene. Chinese Journal of Zoonoses, 2015, 31(4):
325-329. (in Chinese)

BRIRFT, TEWOM, BB r . 1R 2 I B TR I DR T R X 9
METR 259 J2 5 CAPL JEPURISCHEDRSE. v At o
2#4R, 2015, 31(4): 325-329.

Chin VK, Lee TY, Rusliza B, Chong PP. Dissecting Candida
albicans infection from the perspective of C. albicans
virulence and omics approaches on host-pathogen interaction:
areview. International Journal of Molecular Sciences, 2016,
17(10): 1643.

Calderone R, Sun N, Gay-Andrieu F, Groutas W, Weerawarna
P, Prasad S, Alex D, Li DM. Antifungal drug discovery: the
processand outcomes. Future Microbiology, 2014, 9(6): 791-805.
Xie JL, Polvi EJ, Shekhar-Guturja T, Cowen LE. Elucidating
drug resistance in human fungal pathogens. Future Microbiol.
2014, 9(4): 523-42.

Sorgo AG, Heilmann CJ, Dekker HL, Bekker M, Brul S, de
Koster CG, de Koning LJ, Klis FM. Effects of fluconazole on
the secretome, the wall proteome, and wall integrity of the
clinical fungus Candida albicans. Eukaryote Cell, 2011,
10(8): 1071-1081.

Pfaller MA, Diekema DJ, Messer SA, Hollis RJ, Jones RN. In
vitro activities of caspofungin compared with those of

fluconazole and itraconazole against 3, 959 clinical isolates of

actamicro@im.ac.cn

[17]

(18]

[19]

[20]

[21]

[22]

Candida spp., including 157 fluconazole-resistant isolates.
Antimicrobial Agents and Chemotherapy, 2003, 47(3):
1068-1071.

Dutcher JD. The discovery and development of amphotericin
B. Diseases of the Chest, 1968, 54(S1): 296—298.

Ibrahim AS, Mirbod F, Filler SG, Banno Y, Cole GT,
Kitglima Y, Edwards JE J, Nozawa Y, Ghannoum MA.
Evidence implicating phospholipase as a virulence factor of
Candida albicans. Infection and Immunity, 1995, 63(5):
1993-1998.

Ghannoum MA.. Potential role of phospholipases in virulence
and funga pathogenesis. Clinical Microbiology Reviews,
2000, 13(1): 122-143.

Theiss S, Ganchimeg Ishdorj, Audrey Brenot, Marianne
Kretschmar, Lan CY, Thomas Nichterlein, Jorg Hacker,
Santosh Nigam, Nina Agabian, Gerwald A. Kohler.
Inactivation of the phospholipase B gene PLB5 in wild-type
Candida albicans reduces cell-associated phospholipase A2
activity and attenuates virulence. International Journal of
Medical Microbioloy, 2006, 296(6): 405-420.

Leidich SD, lbrahim AS, Fu Y, Koul A, Jessup C, Vitullo J,
Fonzi W, Mirbod F, Nakashima S, Nozawa Y, Ghannoum
MA. Cloning and disruption of caPLB1, a phospholipase B

Gene involved in the pathogenicity of Candida albicans.

Journal of Biological Chemistry, 1998, 273(40):
26708-26086.

Naglik J, Albrecht A, Bader O, Hube B. Candida albicans
proteinases and host/pathogen interactions. Cellular

Microbiology, 2004, 6(10): 915-926.



T | WEEY EI, 2018, 58(10) 1825

| nhibitory mechanism of alkannin on Candida albicans

# . # . .u . x
Yang Wang”, Fel Chen”, Mingjie Xie
Key Laboratory of Biotechnology and Molecular Drug Development in Liaoning Province, College of Life Sciences, Liaoning
Normal University, Dalian 116081, Liaoning Province, China

Abstract: [Objective] This study aims to explore the inhibitory effect of alkannin on Candida albicans and the
mechanism. [M ethods] The minimal inhibitory concentration and minimal fungicidal concentration of alkannin on
C. albicans were measured by microdilution method. The effect of alkannin on the membrane permeability of C.
albicans was determined by ultraviolet spectrophotometry. The effect of alkannin on the morphology of C. albicans
was observed by scanning electron microscope and the effect of akannin on intracellular calcium ion
concentration of C. albicans was determined by laser scanning confocal microscope. The effect of alkannin on
membrane phospholipid enzyme activity of C. albicans was determined by egg-yolk agar plate medium method.
The effect of alkannin on amount of gene expression of PLB1 and PLB2 was determined by RT-PCR. [Results]
Alkannin had potent inhibitory effect on C. albicans, the minimal inhibitory concentration and minimal fungicidal
concentration of alkannin on C. albicans were 16 pg/mL and 32 pg/mL respectively. Alkannin could damage the
cytomembrane integrity of C. albicans and increased the permeability of cytomembrane, leading to the leakage of
macromolecular substances such as DNA and RNA in cells and the loss of intracellular calcium ions. The
concentration of macromolecular substances such as DNA and RNA in the supernatant increased by 117.32%
(P<0.01) after alkannin acted on C. albicans for 16 h and the intracellular [Ca’"] decreased by 72.02% (P<0.01).
The scanning result of electron microscopy also proved the destructive effect of akannin on C. albicans
cytomembrane. Alkannin could inhibit secretion of phospholipase by C. albicans and showed the dose-dependence.
Alkannin in minimal inhibitory concentration decreased phospholipase secretion of C. albicans by 56.3% (P<0.01)
compared with the control group. RT-PCR results demonstrated that alkannin could inhibit the expression of PLB1
and PLB2, which were a pair of gene encoding phospholipase B. After akannin in 1/2 minimal inhibitory
concentration acted on C. albicans for 16 h, the expression of PLB1 and PLB2 decreased by 56.4% and 61.4%
respectively (P<0.01) compared with the control group. [Conclusion] Alkannin had a strong inhibitory effect on C.
albicans by damaging cytomembrane integrity of C. albicans and increasing the permeability, leading to leak of
intracellular macromolecule such as DNA and RNA and loss of [Ca?*], eventually causing cell death. The inhibition
of alkannin on phospholipase secretion of C. albicans prevented cells from maintaining and repairing the damage of
cytomembrane caused by alkannin, was also one of reasons of cell death.
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