* 150 -

Acta Universitatis Medicinalis Anhui

2019 Jan; 54( 1)

12019 -1-317:26

R 446.5; R 978.5

> http: //kns. cnki. net/kems/detail /34. 1065. r. 20181230. 1809. 031. html

A 1000 —1492( 2019) 01 - 0150 - 04
doi: 10. 19405 /j. enki. issn1000 —1492.2019.01. 031

50% '

3% ~12%

2018 =07 - 16

mail: aywzhx87@ 163. com

20% ~30%

10

24

( :KJ2015A337)
230022

1
35
ATP
CDR1.CDR2.
SNQ2.MDRI
SR PDR1
PDRI Pdrl
5-6
B4 3- FKS1  FKS2
S FKS1
ser629  FSK2 ser663 - phe659
B
. ERG
( ERG1.
ERG2.ERG6.ERGI11 T,
5_
FCY1( ) JFCY2( )
FURI( )
8
» Alexander et al >
2001 ~2010
18% 30% 4.9%
12.3% 14. 1%
2



Acta Universitatis Medicinalis Anhui 2019 Jan; 54( 1)

* 151 -

1e) / ' ®
;@
® ©
9
2.1 CYP51
l4a- ( cytochrome
P450 14a-anosterol demethylase CYP51)
CYP51 P450
P450

( ) °

Hoekstra et al '

CYP51
CYP51 VT4161.VT 4129.VT4598 .
VT4161 |
. 2
© VT 4129 |
""", Break et al VT4129  vVT4161
(
) :VT4161
. CYP51
2.2
( glycosylphosphatidylinositol GPT) —
. GPI-
1 GPI-
APX001
GPI-
GPI .
APX001

. Zhao et al ©

APX001 N

1 .

2.3
10~12 h

1

CDh101 130 h 1
CD101  PK /
PD
16
Ong et al
CD101 CD101
. CD101

MK-3118.SCY-078 . Pfaller et al "®

CLSI  EUCAST MK-3118
FKS
» Wiederhold et al *
SCY-078
2.4 T2307
w0 T2307 (
) o Wieder—
hold et al *
T2307
8d
T2307
o T2307

o Keller et al *

( )



- 152 -

Acta Universitatis Medicinalis Anhui 2019 Jan; 54( 1)

12
3
3.1
B
B

B 50%
3.2

( FK506)
T

Denardi et al *

(

o Kaplanclkll et al *

24

o

Denardi et al »

FK506

FK506

o

3.3

Sharifzadeh et al %

o Lietal?

ERGI11

FK506

FK506

SNQ2

o H*-ATP

Samber et al ¥

H™-ATP

» Sadowska et al ¥

Nishikawa J L Boeszoermenyi A Vale-Silva L. A et al. Inhibi-
ting fungal multidrug resistance by disrupting an activator-mediator
interaction J . Nature 2016 530(7591) :485 -9.

Alexander B D Johnson M D Pfeiffer C D et al. Increasing
echinocandin resistance in Candida glabrata: clinical failure corre—
lates with presence of FKS mutations and elevated minimum inhibi—
tory concentrations J . Clin Infect Dis 2013 56( 12):1724 -
32.

Kolaczkowska A Kolaczkowski M. Drug resistance mechanisms
and their regulation in non-albicans Candida species J . ] Anti-
microb Chemother 2016 71(6): 1438 -50.

Pfaller M A Castanheira M Lockhart S R et al. Frequency of
decreased susceptibility and resistance to echinocandins among flu—
conazole—resistant bloodstream isolates of Candida glabrata J . J

Clin Microbiol 2012 50(4) : 1199 -203.



Acta Universitatis Medicinalis Anhui

2019 Jan;54( 1) 153 -

11

12

16

17

Gohar A’ A Badali H Shokohi T et al. Expression patterns of
ABC transporter genes in fluconazole—resistant candida glabrata
J . Mycopathologia 2017 182 (34):273 -84.

Vale-Silva L A Moeckli B Torelli R et al. Upregulation of the
adhesin gene EPA1 mediated by PDR1 in Candida glabrata leads
to enhanced host colonization J . mSphere 2016 1(2):e00015
-65.

Hull C M Bader O Parker ] E et al. Two clinical isolates of
Candida glabrata exhibiting reduced sensitivity to amphotericin B
both harbor mutations in ERG2 J
er 2012 56(12) :6417 -21.

Charlier C El Sissy C BachelierBassi S et al. Acquired flucy—

. Antimicrob Agents Chemoth—

tosine resistance during combination therapy with caspofungin and

flucytosine for Candida glabrata cystitis J . Antimicrob Agents

Chemother 2015 60( 1) :662 -5.
Campoy S Adrio J L. Antifungals J .
2017 133:86 —96.

Hoekstra W ] Garvey E P Moore W R et al. Design and optimi—

Biochem Pharmacol

zation of highly-selective fungal CYP51 inhibitors J . Bioorg Med
Chem Lett 2014 24(15) :3455 -8.
Schell W A Jones AM Garvey E P et al. Fungal CYP51 inhib—
itors VI4161 and VT4129 exhibit strong in vitro activity against
Candida glabrata and C krusei isolates clinically resistant to azole
and echinocandin antifungal compounds J . Antimicrob Agents
Chemother 2017 61(3):e.01817 —16.
Break T J Desai ] V. Natarajan M et al. VT4161 protects mice
against oropharyngeal candidiasis caused by fluconazole-susceptible
and —esistant Candida albicans J . J Antimicrob Chemother
2018 73(1):151 -5.
Singh S L Rai R C Sah S K. The catalytic subunit of the first
mannosyltransferase in the GPI biosynthetic pathway affects
growth cell wall integrity and hyphal morphogenesis in Candida
albicans J . Yeast 2016 33(8):365 —83.
Gonzalezd.ara M F Sifuentes-Osornio J. Drugs in clinical devel-
opment for fungal infections J . Drugs 2017 77(14):1505 -
18.
Zhao M Lepak A J VanScoy B et al. Pharmacokinetics and
pharmacodynamics of APX001 against Candida spp in a neutro—
penic disseminated candidiasis mouse model J . Antimicrob A-
gents Chemother 2018 62(4) : e02542 —17.
Lepak A J Zhao M VanScoy B et al. Pharmacodynamics of a
long-acting echinocandin  CD101 in a neutropenic invasive-ean—
didiasis murine model using an extended-interval dosing design
J . Antimicrob Agents Chemother 2018 62(2):e02154 - 17.
Ong V. Hough G Schlosser M et al. Preclinical evaluation of the
stability and efficacy of CDI101

J . Antimicrob Agents Chemother 2016 60( 11) : 6872 -9.

safety a novel echinocandin

18

20

21

22

23

24

25

26

27

28

29

30

Pfaller M A Messer SA Motyl M R et al. Activity of MK3118
a new oral glucan syntase inhibitor tested against Candida spp by
two international methods ( CLSI and EUCAST) ] . J Antimicrob
Chemother 2013 68(4) : 858 -63.

Wiederhold N P Najvar L K Jaramillo R et al. Oral glucan syn—
thase inhibitor SCY-O78 is effective in an experimental murine
model of invasive candidiasis caused by WT and echinocandin-re—
sistant Candida glabrata J . ] Antimicrob Chemother 2018 73
(2):448 -51.

Yamada E  Nishikawa H Nomura N et al. T-2307 shows efficacy
in a murine model of Candida glabrata infection despite in wvitro
trailing growth phenomena J . Antimicrob Agents Chemother
2010 54(9) :3630 —4.

Wiederhold N P Najvar L K Fothergill A W et al. The novel
arylamidine T2307 demonstrates in vitro and in vivo activity a—
gainst echinocandin—esistant Candida glabrata J . J Antimicrob
Chemother 2016 71(3) :692 -5.
Keller P Miiller C Engelhardt T et al. An antifungal benzimid—
azole derivative inhibits ergosterol biosynthesis and reveals novel
sterols J . Antimicrob Agents Chemother 2015 59( 10) : 6296
-307.

Kaplanclkll Z A Levent S Osmaniye D et al. Synthesis and an—
ticandidal activity evaluation of new benzimidazole-thiazole deriva—
tives J . Molecules 2017 22(12) :€2051.

Chang Y L. Yu SJ Heitman J
therapy J . Virulence 2017 8(2):222 -36.

Denardi L B Keller J T Oliveira V et al. Activity of combined

et al. New facets of antifungal

antifungal agents against multidrug—esistant Candida glabrata
strains J . Mycopathologia 2017 182(9-0) : 819 - 28.

Denardi L B Mario D A Loreto E'S et al. Synergistic effects of
tacrolimus and azole antifungal compounds in fluconazole-suscepti—
ble and fluconazole—resistant Candida glabrata isolates J . Braz J
Microbiol 2015 46( 1) :125-9.

Li H Chen Z Zhang C et al. Resistance reversal induced by a
combination of fluconazole and tacrolimus ( FK506) in Candida
glabrata J . J Med Microbiol 2015 64( Pt 1):44 -52.
Sharifzadeh A Khosravi A R Shokri H. Synergistic anticandidal
activity of menthol in combination with itraconazole and nystatin a—
gainst clinical Candida glabrata and Candida krusei isolates J .
Microb Pathog 2017 107:390 -6.

Samber N Khan A Varma A. Synergistic anti-eandidal activity
and mode of action of Mentha piperita essential oil and its major
components J . Pharm Biol 2015 53( 10) : 1496 —504.
Sadowska B Budzynska A Stochmal A et al. Novel properties of
Hippophae rhamnoides L twig and leaf extracts-anti—virulence ac—
tion and synergy with antifungals studied in vitro on Candida spp

model J . Microb Pathog 2017 107:372 -9.



