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Monitoring and Antifungal Susceptibility of Canine Fungi
in Beijing Region of China
GAO Zheng-qin (National Institutes for Food and Drug Control, Beijing 100050, China)

Abstract: Objective To identify the fungal microbiota (mycobiota) in dogs,analyze the antifungal susceptibility of canine
fungi and provide scientific basis for the prevention and control of pathogenic fungal infection in dogs. Methods A total of
fifty-five dogs with no history of disease in Beijing Region of China were sampled. The canine fungi were detected and identi-
fied by means of fungal culture,polymerase chain reaction (PCR) ,gene cloning and sequencing techniques. Antifungal drug
susceptibility test were done on all fungi isolates. Results 29 fungi were isolated and characterized. Morphological and mo-
lecular identification confirmed these fungi as Aspergillus [lavus, Aspergillus versicolor, Aspergillus japonicas, Mucor cir-
cinelloides, Mucor racemosus , Rhizomucor variabilis, Penicillium crustosum, Penicillium chrysogenum, Malassezia pachy-
dermatis, Chaetomium globosum, Talaromyces flavus, Phoma multirostrata, Fusarium oxysporu, Cladosporium cladospori-
oides, Cladosporium oxysporum,Cladosporium tenuissimum, Trichosporon asteroids, Trichosporon asahii, Candida glabra-
ta, Pichia kudriavzevii and Issatchenkia orientalis. The results showed that the species of dog fungi were abundant. 21 spe-
cies of fungi which belong to 12 genera were got. The genus Aspergillus, Mucor and Cladosporium were dominant in these
pathogenic fungi. The determination of the antifungal sensitivity test showed that these fungal strains were resistant to nys-
tatin, miconazole, voriconazole, terbinafine and fluorocytosine. Conclusion Combined use of fungal culture, PCR. gene clo-
ning and sequencing technology can effectively analyze the dog fungi. Most of dog fungi were zoonotic pathogens. The results
provide reference data for dog fungus monitoring in China and provide effective tool for the prevention and control of patho-
genic fungi.
Keywords: dog; fungi; monitor;antifungal susceptibility
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" K 45 1011E1~1011E55, G /A R4 £ Kk 8
ME BT,

L2 R A ER B R AR A iR A B
W25 B A 4 i A e B OXOID A | P %
ROSCO A+, DNA $#2 BRI PCR &3 [0 &
HE0TAEY T A HA TaKaRa A# ., £
44 Hi (Thermo Fisher Scientific, 3¢ [&); Verity
96 Thermal Cycler & X 4" 34 {{ ( Applied Biosy-
styem, £ ) ; Gel Logic & AR 5311 R 48 (R %
AR FE AR AR 2= A FD .

1.3 Fik

1.3.1 HESEHFEE ERREYLER2IEN,
PR A B R AR AHURE 2 Ak LIS A0 91 4 P VD O I ) 2
FELE G R 2R T 3 Ae A L R R R %
BB M. 20 1) B 28°C F 35°C B4 3% 3~14 K,
B 53 B AAT B LT PR L R A ek R 5 T 3R
ML B K 9 D L TR S 00 B S A, 4 il 28°C N
35°CHEFE 3~14 K., PREUCRE R MR 5T B
BARA 2R T 38 AL Bz R i I T 5 031 B
BOTAR R S TR AR R 3R 3, 43 Il & 28°C N 35°C

Bt 3~14 K, 38 W LR 7 85 bR I AR K B
PR V& LA BT M S I A AU TR R T RN AT
PR R R E T SB MW A TEHIT KRR 2,
Xof i — 2 LR (1 BT 95 R AT A L WL SR T 22 O3 A 7R
FIE AL 0+ AR A S HE 9 7 A SE AT B)
AR SR AR R . S BRAS T LR S 4R K
K 3 3, HEAT EL TR B FP 1000 A0 S 0 Aoy 280 X
S FREARR A & BIM B B 45 6 0+
TS E MK,

1.3.2 DNA $EHC. {8 FH 7 % [ 41 DNA 35
A PEHUE R DNA,

1.3.3 gl¥icit: 2% k6 ~9], R E 0
& DNA (nuclear ribosomal DNA, rDNA) #5 it #F
T HE TS R 508 B X B OB R RNA 3 [ (ri-
bosomal RNA gene, rRNA) /NI % (small sub-
unit, SSU, 18S) ., N #% 3% [E] B X Cinternal tran-
scribed spacer, ITS,ITS1+45. 8S+1TS2) , Kl F(
large subunit, LSU, 25~ 28S) X I #% i3 i@ PCR
K519, W3k 1,

1 EE PCR 3| F 5

KW EI

F 3

18S rRNA(SSU) NSI forward
NSZ reverse
ITS1 forward
ITS4 reverse

NLI forward

Internal transcribed spacer(1TS)

28S rRNA(LSU)

NLA reverse

5’-GTAGTCATATGCTTGTCTC-3’
5"-GGCTGCTGGCACCAGACTTGC-3’
5’-TCCGTAGGTGAACCTGCGG-3’
5"-TCCTCCGCTTATTGATATGC-3’
5’-GCATATCAATAAGCGGAGGAAAAG-3’
5’-GGTCCGTGTTTCAAGACGG-3’

1.3.4 PCREFR :PCR MK FR N 50 pl, ALFE
10 X Buffer (Mg”' Plus) 5.0 pl, dNTP Mixture
4.0 pl, IER M54 0.5 pl,EX Taq 0. 25 pl,
# DNA 3 pl,nuclease-free water 36. 75 pl., ¥
ZH:94°C 5 min 1 NEIF;94°C 30 5,55°C 30 s,
72°C1 min,30 PEFF;72°C5 min 1 AR,

1.3.5  JEA e B 7 45 5E U PCR 9784 7= 1)
5 pl FEAT IR WEBE S HL Uk . M alifk B 1y 25ty , it
A TR S R 0 o 2 7 o K P AR A5 19 R L R
s AR L ERERAEYEARGE DO
(National Center of Biotechnology Information,
NCBI), i ;& BLAST (Basic Alignment Search
Tool) (http://www. ncbi. nlm. nih. gov/blast/) #f
13 He XS 43 B L W E E R .

1.3.6 258053 Ar - AR 4l 56 [ i PR 52 30 =8 b b &
5t 2= (national committee for clinical laboratory

standard, NCCLS) ¥ 52 , % H 4% A §™ 8 (K-B

PO AT O , B ATk ATCC 64548 /E N
B T AR R B AR VD AR G 7R 3 b
B, LR UE A B ANE . SR AP & ROSCO 2
A i Neo-Sensitab $T B 25 8 F : 1 % 1 & (nys-
tatin, NYST;50 pg) . WitE% R B(amphotericin B,
AMPHO; 10 pg) . % HE # (fluconazole, FLZ; 25
1g) g FEME (econazole , ECONZ; 10 pg) iR IR R Mk
(voriconazole, VOR; 1 pg) . BK FE & (miconazole,
MICO; 10 pg) . Bl BE M (ketoconazole, KETOj; 15
1g) YL F M (clotrimazole, CLOTRI; 10 pg) . %
BEIE (fluorocytosine, FLU; 10 pg) 4 b 28 5% (ter-
binafine, TEB;30 pg). 7£ 7 &AWL 2HHN ., F
il 0.5 22 [R A LR B W, FH A JERAKPE 1 = 1
B AT R W M B & 5 X 10° CFU (colony-forming
unit, B Y% B RS AL) /ml, FH RS W W B 0.5 ml
PR B T ok B SHADOMY B fiig - A 2 1
WS, W RBHEE & A 2 Bt MY
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(9 245 W 7 2 e i 1 4G 5 T ) B T Al 3 T, O
BRI — T 24 v A B2 R pY A RO
/NTF 24 mm, 25 R A9 HOD BE AR L AN T 15
mm,90 mm FLf2 AP ARGE B 6 N2 . g I 4
2 HTAR E 35°C K 9% 18~24 h JF , AR R R
MR B, 25 T 25 ) RO R R
(9 7K 53 V5 A I 2 AN W7 b ) 245 1 ) BT DX, T R
350 D P A T L TR 24 ) L4 R A JRE S L N R A
LR A A2 R A, DA 7 26 3 B A SRR B . TR
P 114 R/ IN i Bl A 0 5 TR X T o 2 ) ) U R
AR 40 TR B 1) /0N CA [R]E 5 T 24 40 JHE 40 A Bl /)
B AR A — 20 , H Wi A 8UBE (susceptible, S) L H 4
(intermediate, ) | 2 (resistant, R) , X4 AL H
WA S LI E PR T H B W R (50 p) M
B B AR =15 mm, H) 808 M3 B HARLE 10 mm
~14 mm Z[8], H Ky oA FE s TCI B F Ry i 2
Ptk % B0 pg) =15 mm,S;10~14 mm,1; <
10 mm, R; S ME (25 pg) =20 mm, S; 12~ 19
mm,[;<<11 mm,R; £ BEME (10 pg) =20 mm.S;12
~19 mm, I; <<11 mm, R; IKIRFEME (1 pg) =14
mm, S; PREEME(10 png) =20 mm,S;12~19 mm, I;
<11 mm, R; i FEME (15 pg) =30 mm, S;23~29
mm, ;<22 mm,R; 52 M (10 pg) =20 mm,S;12
~19 mm, I3 <<11 mm, R; %MW BE (10 pg) =30
mm,S;23~29 mm,1;<<22 mm, R; L 2575 (30
pg) =20 mm,S;12~19 mm, ;<11 mm,R,

2 H#R

2.1 Lo BESEE SR RPN
FRE M E AL BT X 55 HR oo B AR5 A L
29 MR RIS HEE N W B (Aspergillus fla-
vus) 2 B (1011-E33,1011-E34) . 42 o i 2% (Asper-
gillus versicolor) 2 £ (1011-E2,1011-E50) , H A
% CAspergillus japonicas) 1 £ (1011-E53) . #&
# E % ( Mucor circinelloides) 2 ¥k (1011-E31,
1011-E32) ., B Ik £ % ( Mucor racemosus) 2 ¥k
(1011-E41,1011-E45-2) \Z B E % (Rhizomucor
variabilis) 1 # (1011-E42) . 5% F % ( Penicillium
crustosum) 1 ¥R (1011-E45-1) . )= 85 % %5 ( Penicil -
lium chrysogenum)1 #k(1011-E51) | JB f Th iy 3£ %%
B (Malassezia pachydermatis) 1 £ (1011-E27)
BRE 7% % (Chaetomiwm globosum) 2 ¥k (1011-E3,
1011-E4) . #E A IE I 5 ( Talaromyces flavus) 1 £
(1011-E43) . £ % 2% )5 % ( Phoma multirostrata) 1
¥R (1011-E25) . 42 f0 8 JJ B ( Fusarium oxyspo-
rum)1 B (1011-E52) \HUR B B (Cladosporium
cladosporioides)1 ¥ (1011-E14) 2R fl & #9 (Cla-
dosporium oxysporum)1 B (1011-E28) | ¥ 4 A% 7

% (Cladosporium oxysporum)1 £k (1011-E29) .2
Eﬁﬁ%f@%%(q‘ﬁchos})oron asteroids)1 #1011~
E6) . B 5% % B T B ( Trichosporon asahii) 1 £
(1011-E55) J6 18 & Bk W (Candida glabrata) 4
(1011-E44-2, 1011-E46, 1011-E48, 1011-E49) |
15 B3 BT 2% Jgl ¥ R BE B ( Pichia kudriavzevii) 1 £
(1011-E35) 1 75 J7 Bt 6% W% #F ( Issatchenkia orien-
talis)1 R (1011-E44-1) . ZRFFHY 29 PRZ AL 5 Fh
FHMERDAH S HABEHREWFEAR 27.6%
(8/29).21 ¥R/ B A BRI HEA 72,40 (21/
29), REMFHNMALHEE (advantage fungi gene-
ra) FE R B H JE R R B B R KA
Do FA L TR 3 2k i 7 T R B R AR TR T R
W o 1 R R A B R A KRB S R 2
65 iy L RLRRAE . Z% A it B2 (AL B L H AR (C,
D) # i E (E, F) \ # @G 5 (G, H) Bk B %
(LD JER B ZEFER (K. L) EHEEM,N),
SURER(O.P) BB R (Q.R) (RIBAI (S,
T) RAEIITE (U, V) JEH &R (W, XD,

’;d.

P6@

Bl REFEEFIFUHEMESER
2.2 AWM PCRARALZEAMNF.AT RHAEH
PCR %l R B, PCR ¥ # =¥ £ 1.5 g/dl 35



28 PR B I 27 2

%334 a4 2018487 H

J Mod Lab Med, Vol. 33,No. 4, July. 2018

T RE e FEL KA U 32 BRCRR Uk 45 B — (B SE ) PCR
FE Ytk s AT I DR e R L B e L
SRR F 51 K H Blast #2# 5 GenBank #1E 2%
A1 1R FE O BT A 3 R e 370 0 A ) IR Bk, R A
AHIE 09 5 5045 B i R B0 28 . )5 51 A
PE=> 90 06 B, BB B AR B 28 B R KO 5 A A0 M
<99 VoI, 4 5 B @ A K- 5 1A AL <95 Y0 Bif, )
ANREB S . WA AR KR BB 25 RRAE ME DL 43 9
1) L TR AR 45 A L T 3 TR o I e 4 SR b X 43 b
Mk, #2 g5RER RN 20 R EFE B HE
MRAZWER JE P 5 51 5 GenBank H 51 4% 1 182 ] U5
PR 99%~100% . AHFFE KB R EE 54T 12
J& 21 Ff Hob SRR R (Candida) 1 B O6 1 &2k
B4 B JBERER 2 R O 1 HL R 2% e R i RE 1
AT EREL 1 B, BT EH B (Trichos-

porow) 2 Fi (FIE* % BAF I 1 bk KRB BB TFH
18 E B (Aspergillus) 3 Fp (Bl 5 2 Bk 2
a2 bk B AR E 1 B . BB BB (Mucor) 3
FEHER 2R .BREFE 2HKR.Z2TLHESE 1
MO H B W B (Penicillivm) 2 Fh(FeHH 1 ¥k =
WEE 1) . ERXE (Chaetomium) 1 # (FRE L HF
28 B EE B (Malassezia) 1 f (J& [ B $f €
HFE 1 EREE (Talaromyces) 1 F (3 {4 5
T8 1) . ZEHFHE (Phoma) (BWEZEFR T 1R .
BT B (Fusarium) 1 FCGRBFRITTE 1 846 B
B & (Cladosporium) 3 F (BURAL OB 1 Bk, RH
RoA 1 bR IR AR S 1 M . A EST R R,
REWZHELK T MER . B5E A EE
L TR AE 3K SE B0 FL A 5 A,

*2 REEWMF 37
H SR F (e e JER B IE S
1011-E2 Fur Aspergillus versicolor 498/498(100 %) MF576084. 1
1011-E3 Fur Chaetomium globosum 500/500(100%) MG649257. 1
1011-E4 Fur Chaetomium globosum 500/500(100%) KY283796. 1
1011-E6 Rectum Trichosporon astervides 452/452(100%) KJ531962. 1
1011-E14 Fur Cladosporium cladosporioides 473/473(100%) MG873079. 1
1011-E25 Fur Phoma multirostrata 473/473(100%) KR709058. 1
1011-E27 Fur Malassezia pachydermatis 697/697(100%) KU313713. 1
1011-E28 Fur Cladosporium oxysporum 473/473(100%) MF135506. 1
1011-E29 Fur Cladosporium tenuissimum 473/473(100%) MG873079. 1
1011-E31 Fur Mucor circinelloides 560/562(99%) MG519711. 1
1011-E32 Fur Mucor circinelloides 562/562(100%) JN315009. 1
1011-E33 Fur Aspergillus flavus 485/485(100 %) MG647837. 1
1011-E34 Fur Aspergillus flavus 525/526(99%) MF167358. 1
1011-E35 Rectum Pichia kudriavzevii A71/471(100%) MG857635. 1
1011-E41 Fur Mucor racemosus 562/562(100%) MF521958. 1
1011-E42 Fur Rhizomucor variabilis 557/562(99 %) KM205636. 1
1011-E43 Fur Talaromyces flavus 471/471(100%) KM063208. 1
1011-E44-1 Rectum Issatchenkia orientalis 471/471€100%) FM199965. 1
1011-E44-2 Rectum Candida glabrata 693/693(100%) KX450837. 1
1011-E45-1 Fur Penicillium crustosum 562/562(100%) JN226961. 1
1011-E45-2 Fur Mucor racemosus 562/562(100%) KX349462. 1
1011-E46 Rectum Candida glabrata 693/693(100%) KY963096. 1
1011-E48 Rectum Candida glabrata 693/693(100%) KP765019. 1
1011-E49 Rectum Candida glabrata 693/693(100%) KMO065474. 1
1011-E50 Fur Aspergillus versicolor 550/550(100%) MG589600. 1
1011-E51 Fur Penicillium chrysogenum 515/517(99%) KY352035. 1
1011-E52 Fur Fusarium oxysporum 484/484(100%) KY305290. 1
1011-E53 Fur Aspergillus japonicus 516/516(100%) MF073328. 1
1011-E55 Rectum Trichosporon asahii 452/452(100%) KY963115. 1
2u BECTAE MARBIEA DR BRI K 3. KRBT H (011ES) R
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Je R FERE T (1011-E27) , & 4 B 5 (1011-E31)
# M EF (1011-E33,1011-E34) | & i3 B 2% g 5 o
BELE(1011-E35) .2 A8 MR £ 4 (1011-E42) | % (4 4%
L8 (1011-E43) (B 5% Ay & 61 F I (1011-E55) , 45

AR 7 3 L L 0T 1 B T AR R IR R B
Fr 220 R MM N SR R 2 C 4 A T i 24
P

*3 REHGHRAE

Item AMPHO NYST KETO MICO CLOTRI ECONZ FLZ VOR TEB FLU
1011-E6 25,5 0,R 0.R 0.R 25,5 32,5 25,5 12.R 20,8 20.R
1011-E27 20,5 10,1 60,5 20,S 30,5 30,8 30,8 30,S 65,5 14,R
1011-E31 30,8 0,R 60,S 0,R 20,8 30,8 30,8 12,R 0,R 20,R
1011-E33 30,8 0,R 50,S 15,1 25,8 25,8 20,1 20,S 0,R 20,R
1011-E34 20,8 15,5 65,S 25,8 30,8 30,8 30,8 30,S 60,S 20,R
1011-E35 30,5 0,R 0.R 15,1 30,8 40,8 40,8 0,R 30,S 30,8
1011-E42 0,R 0,R 0.R 17,1 0,R 0,R 0,R 20,S 0,R 0,R
1011-E43 0,R 0,R 0,R 15,1 0,R 0,R 0,R 20,S 0,R 0,R
1011-E55 20,8 0,R 20,R 0,R 20,8 40,8 30,8 20,S 35,5 30,8

1 S HUR (“S” means susceptible) ;R 81 25 (“R” means resistant) ;1 3§ H14 (“1” means intermediate) ,

3T HET. B A R A DG R L W
MK F S N €K ol = N RO R g (=3 < W IR S 5
AHFFE WA BT T R B A EB L U T EOR M B
B LA T —FF A . ARWRIEA P, R E R
(IR R (/DR —FP BRI ) E 4> B R 52.7%
(29/55), HEBT 12 /& 21 AR ER ., Hh .
Mhas & . B R R A A R B R A B
J& L ETR Z A A B e AR R i &
J& B R B R IR YRR (B 9.09%,
9.09% A1 5.45%) , EE H BN E e @i . H A
e EHEE BREE . ZTRERE BRI
B RAUA R AN R . Ml E SRR E
JEFIE L 7= A 20 B G 8 R e il
S BRI SR Y BT 5 DL 5] B Ok o A
HRERME LR, ZERBERPEGEERE
o+ i R TR B R 8 7 EE IR L T A L 4L
TR R AT Ik A AENS AR HR 5T RO T S BR R R g
BRI (7. 27 %0) G TR A R NI H WL 20
HEZ— S ENE SRR, &
R RBMTHEBEY RN 3.63%. BHRTHEZEA
FEB AL T R . fE R T BEAC T B &
B 5% 75 B A F B R 28 2B B A F R R A
PR B e T L A A i ko BT 5 A B AT R A R A
JEAEE R S R B Z R v R A B BB R
FERNE > E U =t b N i Y R AT VS
B IRG R AT G B2 R P H R L RN L A
B B B I AR N B B R G0 1 ot PR M R e, 4R
e 7] R S SO RE L S A A e e

B WHR 78 1 B B I e A e i R R TS AR
BT IR A B AL U AR B B R e L RS

U M 2 B DU S 2 9 MRl B 2 R ik 52
Fr B ORI R O R pH AE ZR I R L B A
AEFOES HE ORI A NI
AP U, T i — PR A 5 AR O O — R A MR LA
HERR S B A, AOIE 255 L XE LU X 3 BT 5 4 6
BYw5REREMTHE, M @l%E, HA S
ST ELTA B R b AR RO AR I AR T 5 i 2
X e DNA J5 #E 47 PCR §7 1 5 X v B )
UETE L AL T H LR o BT BE % bR i o B R LT
DX o3 o Jg AR SR B 2w JT IR A B T AR R
ARAAEL AN T, ] TR AR RS I AL B R R 4
E o ASIESE B 245 1) BB I 45 R R X 4 B
PR L 28 0] 1 B T 2K L K RE M L IR R B R L 3RO
FEUN W E S TR R 25 W A T 2. el WL
Lk HEAT B 5 IR A2 O, S R U 0 D 12
T 0 0 70 L TR 24 ) ) SRR L IE R BT LR 25 )
I 9 ] B0 P T IR R R T Y O B

£f L IR AR BE TR A N B R R SR PCR . 2
PR I 7 B R UJE 285 5 R AIE R 6 7R 3 4K
B 308 5 R DR B0 | LR AR BT L A A E R
HE, PR H R SR 1S T B & m
AOEE A, FESE T R E AT 5 .l X O rDNA
BEAT M R Al RS W R AR AR AR A
Sy L ARAESN B9 A B T R L R R R X
AT — M E TR, S5 A Tb it — 2
O FH 75 2 DR 2 RN gy 30 0 20 B BOR Xk R R el g
FEAEAE I BRAT B 37 07 1 JC 1k A5 1 HU T (2 B IR
TR LT JR T R A T A5 F 50, 04T T 20 B 4 T A 5%
TR AR A K O 1 B PR T A O
BENH B ) AR 2 2 2 KA



30

PR 86 5 2 2 ks

533 %

%4 2018487 A

J Mod Lab Med, Vol. 33,No. 4, ]July. 2018

S % UK -

(1]

(2]

(3]

(4]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

Brown GD, Denning DW,Gow NA,et al. Hidden kil-
lers: human fungal infections[J]. Sci Transl Med,
2012,4(165) :165rv113.
hAe N R AL [ [ 50T R R 0 A 9 B R, GBY/
T14926. 4-2001 SEH sl )+ B I JL L 78 A6 0 7 3%
(ST At - o [ bR S At , 2001,
General Administration of Quality Supervision In-
spection and Quarantine of the People’ s Republic of
China. GB/T14926. 4-2001 Laboratory animal. Meth-
od for examination of pathogenic dermal fungi[ S].
Beijing: China Stardand Press,2001.
BSUE. W EE FIMI. L. LR EOR AR
41,1979,
Wei JC. Handbook of Fungi Identification[ M]. Sha-
nghai: Shanghai Science and Technology Publishing
House,1979.
Euitl. EFEAES . LR EAEHEEIM] b A
B TLAE A, 2005,
Wang DL. Medical Mycology-Guide to Laboratory
Examination M. Beijing: People’s Health Publishing
House,2005.
RS B C R E AR K R R
Bl 8k RO 22 47, 2014, 30(7) £ 709-717.
Gao ZQ, Yue BF. Diversity of fungi derived from the
cricetulus migratorius from the Xinjiang region of
Chinal J]. Chin J Zoonoses,2014,30(7) :709-717.
White TJ.Bruns T, Lee S,et al. Amplification and di-
rect sequencing of fungal ribosomal RNA genes for
phylogenetics[ M ]. In: Innis MA, Gelfand DH, Snin-
sky JJ,et al,editors. PCR Protocols:a guide to meth-
ods and application. San Diego: Academic Press, 1990
315-322.
Fliegerova K, Mrdzek J, Voigt K. Differentiation of
anaerobic polycentric fungi by rDNA PCR-RFLP[]].
Folia Microbiol (Praha),2006,51(4).:273-277.
O’ Donnell K. Ribosomal DNA internal transcribed
spacers are highly divergent in the phytopathogenic
ascomycete Fusarium sambucinum (Gibberella puli-
caris) [J]. Curr Genet,1992,22(3):213-220.
Dagar SS,Kumar S, Mudgil P,et al. D1/D2 domain of
large subunit ribosomal DNA for differentiation of
Orpinomyces sppl[J]. Appl Environ Microbiol, 2011,
77(18):6722-6725.
National Committee for Clincial Laboratory Stand-
ards. M44-A Method for antifugal disk diffusion
susceptibility testing of yeasts: approved guideline
[S]. Wayne: PA,NCCLS M44-A,2004.
Espinel-Ingroff A, Canton E, Fothergill A, et al.
Quality control guidelines for amphotericin B, itra-
conazole, posaconazole, and voriconazole disk diffu-
susceptibility tests with nonsupplemented
Mueller-Hinton Agar (CLSI M51-A document) for
nondermatophyte filamentous fungi[ J]. J Clin Mi-
crobiol,2011,49(7) :2568-2571.
rEEE TR A EEZR I TagMan-/NA 45 & YR
B ST A R it 2R A W B Ry P A T N T

sion

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

M UL 2 A L. 259 50 B 2 75, 2017, 37(6)
1071-1080.
Gao ZQ, Yue BF. Rapid detection of Candida albi-
cans by real-time fluorescence quantitative polymer-
ase chain reaction using TagMan-minor groove bind-
er probe and analysis of antifungal susceptibility
[J]. Chin J Pharm Anal.2017.37(6):1071-1080.
Taylor LH, Latham SM, Woolhouse ME. Risk fac-
tors for human disease emergence[ J]. Philos Trans
R Soc Lond B Biol Sci.2001,356(1411):983-989.
Woolhouse ME, Gowtage-Sequeria S. Host range
and emerging and reemerging pathogens[ ]J]. Emerg
Infect Dis,2005,11(12):1842-1847.
TR E R 85 S N B IR I ik
ST, N AR A i . 2006, 22 (6) ; 485-
492.
Yu ES. Huang F,Pan L, et al. Zoonotic pathogens
species[ J ]. Chin J Zoonotic,2006,22(6) :485-492.
Egbuta MA, Mwanza M, Babalola OO. Health risks
associated with exposure to filamentous fungil J].
Int J Environ Res Public Health,2017,14(7):719-
736.
Zhang S, Corapi W, Quist E,et al. Aspergillus versi-
color,a new causative agent of canine disseminated
aspergillosis[ J]. ] Clin Microbiol,2012,50(1):187-
191.
Abuali MM, Posada R, Del Toro G, et al. Rhizomu-
cor variabilis var. regularior and Hormographiella
aspergillata infections in a leukemic bone marrow
transplant recipient with refractory neutropenial ] ].
J Clin Microbiol,2009,47(12) :4176-4179.
Rodrigues CF. Henriques M. Oral mucositis caused
by Candida alabrata biofilms; failure of the con-
comitant use of fluconazole and ascorbic acid[J]. T-
her Adv Infect Dis,2017,4(1) :10-17.
Davies GE, Thornton CR. Differentiation of the e-
merging human pathogens Trichosporon asahii and
Trichosporon asteroides from other pathogenic
yeasts and moulds by using species-specific mono-
clonal antibodies[J]. PLoS One,2014,9(1) :e84789.
Kim DM, Lee MH, Suh MK, et al. Onychomycosis
caused by Chaetomium globosum[]]. Ann Derma-
tol,2013,25(2) :232-236.
Morris DO, Shea KO, Shofer FS, et al. Malassezia
pachydermatis carriage in dog owners[ ] ]. Emerg In-
fect Di,2005,11(1) :83-88.
Carlesse F, Amaral AC. Goncalves SS, et al. Out-
break of Fusarium oxysporum infections in children
with cancer:an experience with 7 episodes of cathe-
ter-related fungemia [ J]. Antimicrob Resist Infect
Control,2017,6:93.
Ascioglu S, Rex JH,de Pauw B, et al. Defining op-
portunistic invasive fungal infections in immuno-
compromised patients with cancer and hematopoietic
stem cell transplants; An international consensus
[J]. Clin Infect Dis,2002,34(1) .7-14.

75 B #3:2018-03-21 & E HH3:2018-06-12



