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[ Abstract)

broad antibiotic spectrum, AmB was considered as a " gold standard" for the treatment of deep fungal infections. However, the occur-

Objective Amphotericin B ( AmB) was a polyene antifungal agent. Because of its lowest resistance rate and

rence of toxicity and serious side effects, especially renal toxicity, greatly limited the application of AmB in clinical antifungal therapy.
Due to the lack of antifungal with high efficiency and low toxicity, the combination of antifungal agents with different mechanisms of ac-
tion was a promising research direction. The advantage of the combinations was the course of treatment shortened, drug side effects re-
duced, the antibacterial spectrum expanded, and drug resistance avoided. The research progress in the combined use of AmB with dif-

ferent types of antifungal compounds were introduced in this article.

[ Key words]

NERAYBRANANELEMEEGE R
FERILRMADHER S (I MK G =R W
HERENEHEAY) ARNEELHYHKE A
VIMBESEMANERE, REFANTREL
A RBPTERET R YN Z YR 2t R 2 L
EREAEEMTAE" . MR, B4 FZh 1T s
1% 25 %y 64 B o 1 T R I T 3, N A 4 2 T A AR
EEARGYAREN, MMEENLFHRAS,
EER MEEHY RSN AR EZ AN
KEMER, A RXUEBE YRS N A MR K5
PERIGKFRANIEE, AEENISHLLGYR
£ K B(amphotericin B, AmB ) B¢ & B 245 i B 55 oF
Rfe—&R

AmB B ANBITHEREEBREN SWRE",

[fEEM M)
13764270575@ 163. com.

[BREHR] W FH K. Tel: 13918074146, E-mail ; caoyingyingb08 @
163. com.

antifungal agents; amphotericin B; combination

B, 4o, B 1 BF %% 4. Tel; 13764270575, E-mail ;

H A REK VIRE . HE AmB HFAIER
WERANE, BB A 50% ~80% B HE &
BEH W ER B B kERNASX
TR CERFENEREREA T RE SR,
EREREATERS T AmB g1 KA,
A, FR—HSHEMREANKERAYR
HFEERN,

1 AmB 5 XHYER

WRGYERTEENR— A, B AmB
EdSEEARBPERNESREER, KE
HeBEH . 5IER PETREERSENEDI
B AT ERWIERERKAQME, N EHHEE
MEREHELFAERAMAER RGNS
B R P4SO KB B R EES & , 0 ] 128G o f
TLEsE, AT Z BB E R, ABFREI
A HEERBTUXRAYE ARBEPEAERS
PR, AmB ERI MM A B SHHREPEE
W, MEZERANEHRIEM . Lovie £ 555



HELRAER 04F 1A ABEREE 1Y
2 Journal of Pharmaceutical Practice,Vol. 32, No. 1, January 25,2014

BRI ER KR AmB 5 FUEM G B B &%
WAENER. AAEBREINN, AmB 5 4 I &
GEREMRGYE S A BB 4 M3 E
TEMEBEREREM. ERSHBRT MR
/R R I NG e~ R 7/ & X (0 e o
WHEE—FEER. AmBWERVHAESERZ
EEELER FREETBE RS BEBRERFI
RGMBHRZEHIERS, ERARELGYE
J7 J5 F o 52 4 76 95 40 e BE 1) [E BF , AmB 7] 5 40 g
RE P R A7 B 2% A [ MM 45 5 T 2 3 3L 0 R L HY
# KMl Barchiesi %' FIH A M B W BER TR
KB, AmB 55| 5 G i B e 0 5RBE R B X B
HERERE E R U E AN, T H R &
RAEHVEM. AmB (BARBUA) SMeK259) (H
HiREME R M B ) &AM E R E
EH. BRENIZETFHMGERAMNMER R
fEF {8 Popp %"/ 3T 3¢ 21 B 2 ¢kt BRI
I E BB, AmB 5 BUER M & AT B I PR 1697
FEBRRA, HTHE TR AnB {74, H
B, AmB EMEAYSRALFERERILAIRX
WEHXGEANE. EXENEEH#TRERS
AmB & F1I6 Y7 & TR B ML AF 1 B A I AR 5

2 AmBERBBREEH

FEBANERAENHEEAEBTEL
B, 530 M E R A R, M B T S5
MEREIR, SR AT, HEREHRAS ARG
RPASOBRL R, MAE WA KAWL, i
BER /N, 5 H A 254 60 A8 A F AR 1K, TS B
KUY AIERLET BB HEELS, Mk
Y —FE, AmB MINIE K WA W AT E #4540, B
AR IR BB, TR RAFE A th R Fi4
PFEF . 7E A 7T B B L A Bk B B T LU R
AmB 4% X BE A 1A )T o Barchiesi %' ZE 4k b
LRAHARA,AmB SHEREFARAEATASKE
i 27 VR FOAE AR, T LR R B HL/E Al Ry-
der %", W 4R L 2E Y 5 AmB B¢ A RLF T 48 i
BRI BIER G R R MER

3 AmB SRENEA G A

BER M 5-58 g v BE (5-FC) AT DA %6 8 1 4t
MHEAREERMEARN SR AR, &S
i - B [ (Ao A VR ¥k BE T ok i 2 R R B 60% ~
90% ), ERTHTEHRE R LARR EHE B R
BERERFRYMES. B2, AAFKHBAH
PR 25, 5-FC 72 F 6 40 e i AT #5460 S-3UR

WERE (5-FU) , it — H FIL ] M &I E & RNA 1 DNA
MA B, B T8 AT LASE 6 I - B L 5 AR T s B
5-FC 3557 B BR v Fpi B 26 #0 Ji AR B 3R B0 , (E AR
RERBLAS-FCEGHEBM Y, U SHMEY
M. AmB 5 5-FC WA R N EAR, BHAH
AU ESARMEF, AT T 2 AR A, HBES
FZ5BaET#M K E B S5-FC 25 MR, WGBKAR
I PRIT 308 MR B4 40 ZEM T £, Rodero
%1% AmB F 5-FC & FA Xt B BR 6 A B B 49
[RIVEF . I BK B 38 8RB & M A 5-FC #1 AmB
BITRRERER T A OE | EFHEEE, )
SR EBBRA BT EEE AR AmB /b, ¥
AmB 5 5-FC A& ML AT, I R b R R & Bk & & AmB
0.7~1.0 mg/kg + 5-FC 10 mg/kg 2 )5, B
BEms 400 mg/kg HE AT . T AmB 1 5-FC
YER T ARIME &, T 25t e BB B BB, B A& A
GRS EEE TR,

4 AmB 5HAEEXEH

ROFRIHBRROR R LHUREAHY,
BT AR, W AR BB HF, EFE S
WP H AR B-(1,3)-D- RN A AT
REREEM. BRI, WAL E AN RAERER
HUEAYETEF RHEFEMKERS, XKHAMS
AmB S HEBWMFIEM. AmB i35 H 5 40 M B
o B B A B HEVE A TR 9 2F v U0 3 R 3R B 4
R BERg B-(1,3)-D-E BB A MM REREEM,
XA 15 P 2 B R Ak B R A AR N BT B, Sevtap
BB, AmB F R & A RV E
BRI VR . X 24 Fb ke B Bl B AR T B kK,
¥ AmB MIRAFGRAMBERH U RBEEMNA, R
24 h J5 WL U R 46 O (FICT) Asg &M £ K18
(MICO) , kA BAFBHWERERFRASHA
AhEEMR. RIAZFEH MICO Bi 8 TF, 1 AmB
i MIC-O (8RB T W, Jon %' FI M &2k K e
EREME/NR, SR AmB, E SRk EE%
BT UARCR A AmB & R0 F G 80k R 355
BT, RAAHA AmB HIRIT B RHBER TS HA
HEAF KRG, BHA R AT RIBTBREES
ERTFOHBRA MK, T AmB 5K\ F
B RFREARRARARAELSANZELE
BRI IR IEH AmB 5 RIAF S Bk RIFR4&H
BEWI BB SR AR . Francesco &'
KRB, AmB MIRAF A AMEE B SHKELA D
FEM. EdHERBEEH, AmB KA %S
I MIC, [E R K FRA > HAAME, ShER



Bk 201441 25 ABE R BE 1M
Journal of Pharmaceutical Practice, Val. 32, No.1,January 25,2014 3

g H, AmB, RIS B A A ERAML, BIEFH
WE TR RREMR. RBER T HERITLNR,
AmB 5K EAMMEEEREAXTEM AmB,

5 AmBE5XRUEYWER

BRI R AN, — A GARNAFEHLEN
HEBEBRENAEENRATYESERE Y
VARG BALBENNEFREBER. KxER
(allicin) R B ARFE, RABABAREYZEN
BERERN—-F SR TERENLEY, T
WIRRA Cu’* B, W Cu®” B R HE N TS
HEME BT =L REEE. BEARAEMIRER
RERDRYE, AnB SRERSHATUETHE=
RBIEA MBI BB ATP SBHIEHXH LR
REAREEEEREAN. NREBEEEAH KR
AR FBRAE KRG ARG, XTEER R
ERMILE . AnEP LB RY, AFHES AnB
CHGESBASBEHAKRBLEDRER: XKHE
BB AmB X H A BKE AT - REMARHETH;
KRB E AmB WHEKEFERALER
BIMEIERE. shENEZRA TR, 58050 H
AmB ML, KHE 5 AmB SRR R E R K RS
HESBHREBRL N RE KT /R EFof ],
FEBERKTE R SHSFTERENEER
HE. AMERELZAR RS KEDRNE
HERK,  HEZEANGaE . Enmh mux
AERAEYS B NE MM A ATP P4 R4tk
Ri=%E, B2, AFERMRANASHKEEABR
GEAEIYMEANERINE SE/FTH -
.

® X ¥ (baicalein ,BE) R ETREHEY R
EHNTHRR. EXENPELHEEHT ZHRA
BE,FEBRHEMENEYESE, WAL .37
W PiRE NEASER. B4k, 2RXER
WET BE X FRAEYWRMZY/EM,BE 81
FESKENRA AR BOERS™, FU
GWRET AmB 5 BEB FEH A SHE M
HHEEEEENEN., AmBRESENREREN
8§ (caspase) B9 PEFI 40 43 (5 %k B caspase ( CaM-
CA1) X H # mRNA %£3k,¥ AmB 5 BE & At
BHABEME, RTAM,AmB % 5 H B 4
MELRZEABERES, BAREW, SRHARE
EERF B, EE B, AR A EER
44 TR T 8 40 M 3% 48 58 T, Phillips & 4R 3B
AmBHEROAKERT B8R T AmB X5 T 3 &%k
WA FEF WHEBE VL. BE f1 AmB 4 H R

MM TR & T BE 2} AmB . ROS B4
FATH—AEERE, SRS ROS 3% fn
—$iEET LRSI, HEME, Ras-cAMP-protein
kinase A (PKA) 25T ZBMEHLNEAFAS
BB MA TR B, APR Ras-cAMP-PKA # R
RS, AT E M E, T EHRBIER Ras-
cAMP-PKA MR HHKT , HESH LAMEBATT
AEmE . CaMCAY £ —F 2¢ fol T MR T B £ o
YCAl A F . 53 8| ESHNEHSKRBERTH
X, BR . AmBERASKEATHWEIERHA
HATM A B2, 25 AmB BEH B N caspase 1
¥, BE 1 AmB & Al B E & i caspase & 1%,
RT-PCR 45 R %87 ,CaMCAl i RNA A EBEHH
AmB fEXF BE . AmB 1 #i8 ., A CaMCAl &%
REFKAITHRA RN, K CaMCAL MR
BREAB WS T AmB i W A -/E A # caspase 1§
o, U EERFH, CaMCAL 4t % caspase i J& I
5AmBERNASHKBERATHEX, HBEEX
2, HBEERSHNHASKERT S CaMCAl + 5 1
caspase B AKX, HNEHBERARAREN
caspase ?EM?‘JEMI:U& CaMCA1l ﬁﬁ%@é’ﬂﬁe {E
£, BE #1 AmB 4 J,CaMCALl 4+ 5 ¥ caspase i
MREEREM, Y CaMCAL + R caspase i B
5 BE 1 AmB @& FRR A HXHED,

6 =#AMER

YL R UESL, AmB | 35 8 02 11 980 B 4 K
St /N BB BRI BB B kA B JF o Claney &1/ 4
EH AmB 5-FC HIFEi M S Hb &1 Gl BHY
HEENK THROLARER. CHEERAEH
KGR Y M 5-FC & FIRIT 42 B AIDS /&
EHARGREMBRR, RRRBANEH ORI RE
$90% ., KM EJf  ME=ZMAGYHAFHMEE
ZEEBFREAMERAN=Z4ERHEBRIAETE
Wz RN EEEREROATEES. B
R, W R b NE 8 % 9 & AmB 5-FC 01— b e 2K
29 (RS i M) ARG IT BR BRI, K
P25 88 2 25 Bk R I 67 hn 58 %o BT L 2D BB A I R B9
UK - &R

7T HMMESRAH

WIIEEZ S MM E 7 R R i & RS
HEm A R8N A AT Elis 7 AN &
AmB fig BR{& T IFN-y R0 & 1 505079 i 2 R,
BET FRIEIT



BT RNE

0141V A2 HER2 L 1L H

4 Journal of Pharmaceutical Practice, Vol.32, No. | ,January 25,2014

8 4

MR ARGYRI AW R DT E WG %
GRARE TR, £ URNERG YA S BE
#7FF 40 B T R , AL AT 3R 7 3 2 A 2 4
&, EAT R YHERIER,

Z LR UEEZ AnB PBCA B BT 4
RBMBTERRER, REKA AL E A NKN A
BrB, (B2 B0 K 45 R 516 RT3 A9 A0 56 4 B i i
TWBE L. FEEHEUR, YR N LR A
ERTFRAHNWAYHEERRS - LRAER
ESE ARNEYNARANBETREEARH,
BARWAYTTRNRRARE, B & B E
P RBOROL N IR B 7 1 P9 B AU O A R R
RMAMBEHBRES. B, N THARGLER
BEHTRERERTR, USEHZELTRGH
HIT R, B 25 AR A AL R

(& %K)

[1] Montoya JG,Rosso F. Is combination therapy indicated for inva-
sive fungal infections? Yes and no[J]. Curr Opin Infect Dis,
2006,19(4) :371-379.

[2] Nivoix Y,Zamfir A, Lutun P, et al, Combination of caspofungin
and an azole or an amphotericin B formulation in invasive fungal
infections[ J]. J Infect, 2006 ,52(1) :67-74.

[3] Kontoyiannis DP, Lewis RE. Combination chemotherapy for inva-
sive fungal infections;what laboratory and clinical studies tell us
so far[ J]. Drug Resist Updat,2003,6(1) :257-269.

[4] Mukherjee PK, Sheehan DJ, Hitchcock CA, et al. Combination
treatment of invasive fungal infections[ J]. Clin Microbiol Rev,
2005,18(1) :163-194.

[5] Chamilos G,Kontoyiannis DP. The rationale of combination anti-
fungal therapy in severely immuncompromised patients: empiri-
cism versus evidence-based medicine[ J]. Curr Opin Infect Dis,
2006,19(4) ;380 - 385.

[6] Marr KA, Boeckh M, Carter RA, et al. Combination antifungal
therapy for invasive aspergillosis[ J]. Clin Infect Dis, 2004 ,39
(6):797-802.

[7] Matsuoka S, Murata M. Cholestercl markedly reduces ion perme-
ability induced by membrane-bound amphotericin B[ J]. Biochim
Biophys Acta, 2002,1564(2) :429-434,

[8] Fanos V, Cataldi L. Amphotericin B-induced nephrotoxicity: a
review[ J]. ] Chemother, 2000,12(6) :463470.

[9] Mayer J, Doubek M, Doubek J, et al. Reduced nephrotoxicity of
conventional amphotericin B therapy after minimal nephroprotec-
tive measures: animal experiments and clinical study[J]. J In-
fect Dis 2002,186(3) :379-388.

[10] Louie A, Kaw P, Banerjee P, et al. Impact of the order of initia-
tion of fluconazole and amphotericin B in sequential or combina-
tion therapy on killing of Candida albicans in vitro and in a rabbit

model of endocarditis and pyelonephritis[ J]. Antimicrob Agents

(1]

(12]

(13]

[14]

(15]

[16]

[17]

(18]

(19]

[20]

[21]

[22]

(23]

[24]

[25]

Chemother, 2001, 45(2) :485-494,

Samaranayake YH, Samaranayake LP, Yeung KW. Evaluation of
polyene-azole antagonism in liquid cultures of Candida albicans
using an automated turbidometric method [ J]. Chemotherapy,
2001, 47(4):279-291.

Barchiesi ¥, Schimizzi AM, Caselli F,et al. Interactions between
triazoles and amphotericin B against Cryptococcus neaformans[ §].
Antimicrob Agents Chemother, 2000, 44(9) :2435-2441,

Popp Al, White MH, Quadri T,et al. Amphotericin B with and
without itraconazole for invasive aspergillosis. A three-year retro-
spective study[ 1], Int J Infect Dis, 1999, 3(3) :157-160.
Ryder NS, Leitner 1. Synergistic interaction of terbinafine with
triazoles or amphotericin B against Aspergillus species{ ]]. MedMy-
col, 2001, 39(1):91-95.

Rodero L, Cordoba S, Cahn, P,et al. In vitro susceptibility
studies of Cryptococcus Neoformans isolated from patients with no
clinical response to amphotericin B therapy [ ]]. ] Antimicrob
Chemother,2000, 45(2) :239-242,

Petfect JR, Dismukes WE, Dromer F,et al. Clinical practice
guidelines for the management of cryptococcal disease: 2010 up-
date by the infectious diseases society of america[ J1. Clin Infect
Dis, 2010,50(3) :291-322.

Seviap Arikan, Mario Lozano-Chiu, Victor Paetznick, et al. In
vitro synergy of caspofungin and amphotericin B Against Aspergil-
lus and Fusarium spp[ ]]. Antimicrob Agents Chemother,2002,
46(1):245-247.

Jon AO, Adler-Moore JP, Smith PJ, et al. Treatment of Candida
glabrata infection in immunosuppressed mice by using a combina-
tion of liposomal amphotericin B with caspofungin or micafungin
[J]. Antimicrob Agents Chemother,2005, 49 (12) :4895-4902.
Francesco B, Elisabetta §,Serena T, et al. Caspofungin in combi-
nation with amphotericin B against Candida parapsilosis[J]. An-
timicrob Agents Chemoth, 2007, 51(3) :941-945.

Ogita A, Hirooka K, Yamamoto Y, et al. Synergistic fungicidal

2+ and allicin, an allyl sulfur compound from gar-

activity of Cu
lic, and its relation to the role of alkyl hydroperoxide reductase 1
as a cell surface defense in Saccharomyces cerevisiae[ J]. Toxicol-
0gy,2005,215(3) :205-13.

Xu Y, Wang Y, Yan L, et al. Proteomic analysis reveals a syn-
ergistic mechanism of fluconazole and berberine against flucon-
azole-resistant Candida albicans: endog ROS augmentation

[J]. J Proteome Res,2009,8(11):5296-304.

An M, Shen H, Cao Y, et al. Allicin enhances the oxidative

damage effect of amphotericin B against Candida albicans[J].
Int J Antimicrob Agents. 2009; 33(3) :258-63.

Cao YY,Dai BD, Wang Y, et al. In vitro activity of baicalein a-
gainst Candida albicans biofilms[ J]. Int J Antimicrob Agents,
2008,32.:73-77.

Huang S, Cao YY, Dai BD, et al. In vitro synergism of flucon-
azole and baicalein against clinical isolates of Candida albicans
resistant to fluconazole. Biol Pharm Bull, 2011,31.2234 -2236.
Fu ZJ, Lu H,Zhu ZY, et al. Combination of baicalein and am-
photericin B accelerates Candida albicans apoptosis [ J]. Biol
Pharm Buil,2011,34(2) :214-218.

(THEBR)



LML 201441 A5 AEREBIH
8 Journal of Pharmaceutical Practice, Vol. 32, No.1,January 25,2014

[17] van der Hoeven R, McCallum KC, Cruz M R, et al. Ce-Duoxt/ [29) Peleg AY, Tampakakis E, Fuchs BB, et al. Prokaryote-eu-
BLI-3 generated reactive oxygen species trigger protective SKN-1 karyote interactions identified by using Caenorhabditis elegans
activity via p38 MAPK signaling during infection in C. elegans [J). Proc Natl Acad Sci, 2008, 105(38) ;14585-14590.

[J]. PLoS Pathogens, 2011, 7(12):1-14. [30] Tampakakis E, Peleg AY, Mylonakis E. Interaction of Candida

[18] Mahajan-Miklos S, Tan MW, Rahme LG, et al. Molecular albicans with an intestinal pathogen, Salmonella enterica serovar
mechanisms of bacterial virulence elucidated using a Pseudo- Typhimurium[ J]. Eukary Cell, 2009, 8(5) :732-737.
monas aeruginosa-Caenorhabditis elegans. Pathogene Model[ J]. [31] Mylonakis E, Ausubel FM, Perfect JR, et al. Killing of Cae-
Cell, 1999, 96(1) :47-56. norkabditis eleg by Crp neoformans as a model of

[19] Tan MW, Mahajan-Miklos S, Ausubel F M. Killing of Caenorhab- yeast pathogenesis [ J]. Proc Natl Acad Sci, 2002, 99 (24):
ditis elegans by Pseud: aeruginosa used to model mammali- 15675-15680.
an bacterial pathogenesis [ J]. Proc Natl Acad Sci, 1999, 96 [32] van den Berg MC, Woerlee JZ, Ma H, et al. Sex-dependent re-
(2):715-720. sistance to the pathogenic fungus Cryptococcus neoformans[J].

[20] Kabir MA, Hussain MA. Human fungal pathogen Candida albi- Genetics, 2006, 173(2) :677-683.
cans in the postgenomic era: an overview[J]. Expert Rev Anti- (33] Tang R}, Breger ], Idnurm A, et al. Cryptococcus neoformans
infect Ther, 2009, 7(1) :121-134. gene involved in lian pathog is identified by a Cae-

[21] Breger J, Fuchs B B, Aperis G, et al. Antifungal chemical com- norhabditis elegans progeny-based approach{J]. Infect Immun,
pounds identified using a C. elegans pathogenicity assay [ J]. 2005, 73(12) ;8219-6225.

PLoS Pathogens, 2007, 3(2) :0168-0178. [34] Powell JR, Ausubel FM. Models of Caenorhabditis elegans infec-

[22] Mayer FL, Wilson D, Hube B. Candida albicans pathogenicity tion by bacterial and fungal pathogens[ ]J]. Meth Molecul Biol,
mechanisms[ J]. Virulence, 2013, 4(2) :119-128, 2008, 415:403-427.

[23] Pukkila-Worley R, Ausubel F M, Mylonakis E. Candida albicans [35] Moy T, Ball A R, Anklesaria Z, et al. Identification of novel
infection of Caenorhabditis elegans induces antifungal immune de- antimicrobials using a live-animal infection model[ J]. Proc Nat
fenses[ J]. PLoS Pathogens, 2011, 7(6) ;1-13. Acad Sci, 2006, 103(27) :10414-10419.

[241 Pukkila-Worley R, Peleg AY, Tampakakis E, et al. Candida al- [36] Moy TI, Conery AL, Larkins-Ford J, et al. High-throughput
bicans hyphal formation and virulence assessed using a Cae- screen for novel antimicrobials using a whole animal infection
norhabditis elegans infection model[ J]. Eukary cell, 2009, 8 model{ J]. ACS Chem Biol, 2009, 4(7) :527-533.
(11):1750-1758. [37] Zhou YM, Shao L, Li JA, et al. An efficient and novel screening

[25] Pukkila-Worley R,Mylonakis E. From the outside in and the in- model for assessing the bioactivity of extracts against multidrug-
side out: antifungal immune responses in Caenorhabditis elegans resistant Pseudomonas aeruginosa using Caenorhabditis elegans
[3]. Virulence, 2010, 1(3):111-112. [J]. Biosci Biotechnol Biochem, 2011, 75(9) :1746-1751.

[26] Gantner BN, Simmons RM, Underhill DM. Dectin-] mediates [38] Okoli I, Coleman J J, Tempakakis E, et al. Identification of an-
macrophage recognition of Candida albicans yeast but not fila- tifungal compounds active against Candida albicans using an im-
ments[ J]. EMBO J, 2005, 24(6) :1277-1286. proved high - throughput Caenorhabditis elegans assay[J]. PloS

[27] Netea MG, Brown GD, Kullberg BJ, et al. An integrated model One, 2009, 4(9):18.
of the recognition of Candida albicans by the innate immune sys- {39] Coleman JJ, Okoli I, Tegos GP, et al. Characterization of plant-
tem[ J]. Nat Rev Microbiol, 2008, 6(1) ;:67-78. derived sap tural products against Candida albicans{J].

[28] Jouault T, Sarazin A, Martinez - Esparza M, et al. Host re- ACS Chem Biol, 2010, 5(3) ;321-332.
sponses to a versatile commensal; PAMPs and PRRs interplay [demE ] 20130704 [fEIER] 2013-11-17
leading to tolerance or infection by Candida albicans[J]. Cellu- [AXAM] =H2
lar Microbiol, 2009, 11(7) :1007-1015.

( J—_*}% 4 ®) [29] Clancy CJ, Wingard JR, Hong-Nguyen M. Subcutaneous phaeo-

[26] Phillips AJ, Sudbery I, Ramsdale M. Apoptosis induced by envi- hyphomycosis in transplant recipients: review of the literature and
ronmental stresses and amphotericin B in Candida albicans[]]. demonstration of invitro synergy between antifungal agents[J].
Proc Natl Acad Sci, 2003 ,100:14327-14332. Med Mycol, 2000, 38(2) :169-175.

(27] Phillips AJ, Crowe JD, Ramsdale M. Ras pathway signaling ac- [30] Ellis M, Watson R, McNabb A, et al. Massive intracerebral as-
celerates programmed cell death in the pathogenic fungus Candi- pergillosis responding to combination high dose liposomal ampho-
da albicans[ J]. Proc Natl Acad Sci,2006,103:726-731. tericin B and cytokine therapy without surgery{ J].J Med Micro-

[28) Cao YY,HuangS, Dai BD, et al. Candida albicans cells lacking biol 2002, 51(1):70-75.

CaMCA1-encoded metacaspase show resistance to oxidative stress-
induced death and change in energy metabolism[ J]. Fungal Gen-

et Biol 2009 ,46.183-189.

(mBER] 201303-12 [#EERK] 20130902
[XxMR] FH2



