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Optimization of in vitro induction of fluconazole-resistant Trichosporon asahii
Zhang Dequan'”, Xia Zhikuan®, Tian Yanli*, Liao Yong’, Lyu Xuelian®, Chen Wei’, Wang Congmin®, Yang Rongya’

('Third Military Medical University, Chongqing, 400038; ’Institute of Skin Injury and Repair, General Hospital of Beijing Military

Command, Beijing, 100700, China)

[ Abstract | Objective To observe the in vitro induction successful rate and stability of fluconazole-

resistant Trichosporon asahii ( T. asahii) with fluconazole combined with methylprednisolone. Methods

Sixteen strains of T. asahii underwent in vitro drug susceptibility test. The strains were induced with fluconazole
alone, fluconazole combined with methylprednisolone, and methylprednisolone alone, respectively, and the
drug resistance was compared with the control group. The resistant strains were passaged for 30 generations in
drug-free medium, and the minimum inhibitory concentration (MIC) of each passage was detected. Results

The control group and the methylprednisolone alone group had no obvious changes in the MIC during the
induction. There were 12 resistant strains (75% ) in the fluconazole alone group, and 16 strains (100% ) in
the fluconazole combined with methylprednisolone group. After 30 passages, there were 6 resistant strains
(37.5% ) in the fluconazole alone group, and 9 resistant strains (56.25% ) in the fluconazole combined with
methylprednisolone group. Conclusion  Methylprednisolone is helpful for increasing the in witro induction

successful rate and stability of fluconazole-resistant T. asahii. Fluconazole combined with methylprednisolone is

superior to fluconazole alone in construction of fluconazole-resistant T. asahii.
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LAl PRANFRIEE 73 15 ) Bl 6% 2 B 701 T Ik i S 0 42,
PRSTTIRS G BFEmee BoT % 77 6 11 B PR M 3 B0 7 1 e it 24
PREGRSE M, DT A BF 5 B 16 A 6 985 184 1 25 ML 1) LA
Lot Rl PR B 25 30 JE A

1 #R5F*

L1 Bk B AFX A
BT g% % B 48 7 &, 3 16 8k, T aschii I IR #5 ¥ &

(CBS2479) % H A T M K22 M4 3% . 7. asahii (701 ~ 705,901 .
902 ) SRy AS 215 28 LR AF Y [ AL I R 43 B T Bk, T asahii (06108
06198 06674 04848 06956 ) . T. asahii (8904 .8520.7137) ¥J
Bfif = CBS 72\, 24 0 B 4% (% A5 o W Bk OE 7 3 % RO
ATCC22019 Hidbat K25 — E R w0 b fe it wivksE
FTE YPD (1% BRI, 2% 81 PR L K 2% HiZwE ) Wi B
FEE, BT 35 CHRIRMEAE I, RPMIN6A0 1 57 5 (£ H
GibeoZy A , =AM MERE P2 (MOPS, 22 [+ Sigma 23 7)) o HUERE
W (fIE5 . 060M4707V , 45 & =98% , 35 [F Sigma A ) F @ E
SRR B AR P, AP B IS - 20 “CURAR A AA4 ] o
F % JE e B Il 4N (L5 :07101022 , B PG W3R /A F) o
1.2 L 3 BRI

Fi BE 5 [ s AR R 52 30 38 A o W 23 ( CLST) #4519 M27-A3
PRUEAL T 58 b i # AR 20 BR AT 25 0 5, I 8 T MOPS K¢
RPMI1640 15373 pH JH%£ % 7.0, JH RPMI1640 ¥ A K) 77 3
W SRR M A7 VRO B 0. 25 ~ 128 pg/mL i FERR R, Pl 0.5
27 P 3 Y DR R TR 1BV R RPMITL640 7 %% 1 000 %, 42 i
96 FLAR (AL 0. 1 mL) , FUFEWE TAEH B 0. 125 ~ 64 pg/mlL,
35 CHPEWFE , A B 5 A T IR L 25 19 X IR JoT 428 o i vt I
48 hZREEIR &R CLSI 44 )5 52, il aod P AR WU X 24 S 25
HEATHSE, AR RO RRAT LA K B B 32 0 (2 50% ) B A 25 )
e AR Ry fae /NG e B (minimum - inhibitoryconcentration , MIC)
HRAE MIC {E R [E], F TE B 43 U (MIC <8 pg/mL) (5l &
HAPURTY (16 pg/mL < MIC <32 pg/mL) Flfif 24 % ( MIC =
64 wg/mL) . ARWFF AR 16 ¥k T. asahii, F5 R HTEHTEH 259
SRR ST A I 14 BUR R RR . PRI 1

1.3 BBk 5t 25 4R 69 T %,
L3.1 GBS GOk KRR B T 7E PDA B3R
B |35 CHIFR 48 h, HEHURA A T PDA Fi3R 2t I, LATH)
FEAEAFEE IR 48 b, LA R LB BE RIS g o AR5 BOCRRAS TRV e Ao
T 10 mL A FJRER I YPD B 32, 35 C AR iR 18 ~
24 h RO Z IR B2 0.5 2 R, 0. 1 mL RN =
10 mL 35 1/2 MIC ¥ B2 SUHEME Y YPD B3R b B 5, Y 5R T
WORBEIRFN 2 0.5 2 [AAALI, 0. 1 mL FEHAEFNE 10 mL
1 AE MIC Y B2 e ME B YPD B J0 3 rh 1 57 22 Br 2OR W
IR LARIRE 7 AT N — SOk RS A T, R R T
HePEIRF 128 peg/mL, 7 —UR BRI BEAT MIC {EIIE , 35 53
—RFE G E RN S0 mL/dL TR Hil-80 “CHRAF
1.3.2 GRS Har i ok A INE L IR
WRiF Gk, AN Z A SE7E 10 mL YPD 85583 i 8 pg/mL I
SR SE AT TSR SRR TR 1B 25 e I B SR A b R A
4 pg/mL HER e AT S 4R
1.3.3 XIMAEE A SR m RIS A LS B LA
SR PIA o 23 ek R RIS SE 6 R bR 4R AR =025 YPD Wi
PRI IR IR, 5 TR 75 5 4 R SRR MR IR 5 Y i Je 1 S 2 R AT
AT, R LR SE AL 128 pe/mL WSS
5itJe 00T B AT I TR JE 2 A AU IR, AN TRl 2 4k S A
55 PR MBI 45 R iR e i T 4H A A Y R e
1.4 FURrdat 25 b ag A8 S LT

Hr R R TS 245 R 4 Rl R TG 25 YPD AR B 97 4k rp A AU B
Ir, BUAAUS 4% 1.2 vh 7 08 AT vk 9 MIC{EL#EA T30
SE , LR SEARE30

2 HR

2.1 #FHFER

2:2.4.8.16.32.64 Fl 128 pg/mL ZH ik BE b 3G 5 55 175
J&i , SR MRS S A5 S8 UG AR T 24 B R 12 B, MIC {53 [
16 ~64 pg/mL,MIC,, =64 wg/mL, MIC,, =64 wg/mL; Ji3Emk
A SRR 55 50 WU T AR MIC 35 =64 pg/mL; %5 X
FAL MIC {75 4 0.5 ~4 pg/mL,MICy, =1 wg/mL, MIC,, =
4 pg/mL; SR T HigH MIC {EIEFEI M 0.25 ~4 pg/mlL, MIC,, =
0.5 wg/mL,MIC,, =4 ng/mL, PEMLFE 1,

®1 TRAFSEHTHEFEAFENRNMERE(MIC) T ( #4142 pg/ml)

20 5] 0 pg/mL 2 pg/mL 4 pg/mL 8 pg/mL 16 pg/mL 32 wg/mL 64 pg/mL 128 pg/mL
MIC range FLU 0.125 ~4 1~8 2~16 4-~32 16 ~64 16 ~64 16 ~ 64 16 ~64
FLU + MED 0.125 ~4 1~16 4 ~16 8§~32 16 ~32 32 ~64 32 ~64 64
MED 0.125 ~4 0.25 ~4 0.25 ~4 0.25 ~4 0.25 ~4 0.25 ~4 0.25 ~4 0.25 ~4
Control 0.125 ~4 0.5~4 0.5~4 0.5~4 0.5~4 0.5~4 0.5~4 0.5~4
MICs, FLU 0.5 2 4 8 16 32 32 64
FLU + MED 0.5 2 8 8 32 32 32 64
MED 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Control 0.5 1 1 1 1 1 1 1
MICyq FLU 4 4 16 16 64 64 64 64
FLU + MED 4 8 16 32 32 64 64 64
MED 4 4 4 4 4 4 4 4
Control 4 4 4 4 4 4 4 4

7 FLU: SR 21 FLU + MED ; B 384 F 3% £, ; Control ; 5 & 3 BB 41 ; MED ; W 3% &, F TR 4L
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®2 FRERRBETHEFEAFENR/MBEREMIC)EWA ( $42: wg/mL)

419 2 6 10 14 18 22 26 30
MIC range  FLU(n =12) 64 16 ~64 8 ~64 8 ~64 8 ~64 4 ~64 1~64 1~64
FLU + MED(n = 16) 64 16 ~64 16 ~64 16 ~64 8 ~64 8 ~64 8 ~64 8 ~64
MICsy FLU(n=12) 64 64 32 32 32 32 32 32
FLU + MED(n =16) 64 64 64 64 64 64 64 64
MICqq FLU(n=12) 64 64 64 64 64 64 64 64
FLU + MED(n = 16) 64 64 64 64 64 64 64 64

iE:FLU: fUBEne 20 ; FLU + MED ; S e 2 A F 3% 4,20

2.2 AR MIRER

28 FRPIRANE Jr 5T, BUREMAZH ARAS it 2451k 12 Bk,
JEREMAR A PR 30 2 BRA TS 24 Bk 16k , % 19 2R it 24k 43 31 A6 TG
2l YPD WRARR: 57 L b i 245 ARG % 30 AATF I MIC {H, JRURE
i F 20 30 YALAR ST RIS A2 f 24 DA Rk 6 Bk, BRURR TR AR 2 Bk,
PR BURTE bR 4 Bk, MIC BYEE N 1 ~64 pg/mlL, MICy, =
32 pg/mL,MICy, =64 pg/mL; FUERMEIR 73 5 g 41 30 AL AR
JEBRAFRRE M 25 B AR O B, BURTRBR 1 Bk, 3R] 12 0O A UR A
B 6 Bk, MIC {36 K 1 ~64 pg/mlL,MICy, =32 pg/mlL,MIC,, =
64 pg/mL, L2,

3 g

I I PR 50 0 TRT A T 24 [ 8802 N 288 T 18 s 14
B2 MR 2 — , P LB 245 ) K0 AR 8 s AR T
Je B P AR T 2 P BB (EREE MR 2 )
I, T, asahii W 24 90 G2 A0 0K 8™ 8, 25 Im IKIA
Fra R TR RIXEFI PR o PRUHGARASER S 1) S e
i} 245 Ak BIFIE A UM XT T, asahii (4T 25 HL ] E.
A EEAWT M HE FTET R B A T A TR Y R
JREMR AR M G Tt 24 B A 5 #5070, Kushima 251 4% 38 fY
KT T, asahii F5FE ML T 245 B8 R 14 BIF 9 T A A 805 3
b HHXHEARRE PE I S5 18 5 AW 58 v I g€ 31 1Y
FoE AR AR 22 5, R IR AT X DA 15 3 Tk ik A T
TR, R FH SR PRI G R 5 M 35 R T 16 AR AT
B B R T N T ARSME SRS T 245 4k , I XT3k
3T 24 Bk 2R AT 30 AL A, LG 2 kA e 1k, 7E
T. asahii PTH 278 EE ST HE OON TR T30, LR
(GL o SR T E2TY 7 S ve2TY (3 AW i A L A
BRI R MIC (B MICs, \ MIC,, 22 AL i B2 AN K, 156 1 .
Al AL AR S Pl 5 g T XS T, asahic BT 245 PEEA
SO, ITESLAE RIS 20 v, 16 BRBT B A B A1
WA 12 R (75% ) 75 128 pug/mlL J5URRE M I FE 35 57 Ak
TS IR IR A T 24k s FEURR MBI 5 HY 5l R 155 2R, 16
PR (100% ) BT % A BALF R ATE 128 g/ mL FUREMEVE
JFEREFR I AT 244k , 35 I3 PR i e XoF 9505 WA 175 e T 24

EUA R AR, R 0 8 498 55 R e i S i 24 4 i 2 3R
AR IR A i e s IR A T PRl R RS Tk . (H
FEAA P USRI A R 5l 2 5 1T DL AL VR H
R NG E A TF T oS it — 2 BAE . 72 I KA
7, FRAT 2k R kA 07 FH S R g [ B 97 PR
Io, B R 5 A Tl BEARIE T, asahii % 9 HE M 1 24 9 %%
Ao PRALFEREZ: 30 fRALIRE , sl Gl e me 21 5 o
S A 4 S AR A AR RE T 24 ik 6 A (37.5% ) I
9 ¥k(56.25% ) ,MICs, 43 Ay 32 pg/mL Fl 64 pg/mL,
MIC,, 35 64 g/ ml, 3X & B 7E AR A5 i 24 ik e o Pk
AT, SRCRE MBI A TR i I 5 0k A O T A A SRR R i
2, [ ISR R ZE G RYA YT v, BRIV 7 S0 M 24 1 7
Az 5 8] B — B[R] PR 25 2, A5 A 5 43 R n] RB TG Ik
AR BNARITROR

SR EP S a0t & NN O e o e ek e
X E B A A RKOARES R N A MR Rk B
5. — BB ST s R A0 A 40 A G SR IR AR AN N
FE B R R IR AR K v B A5 2 T Ak Kk
ARA s 2ot T S BRI AR S 10—
DGR LV A &5 MR 52 M E KIS
I, 0 5 B R ER PR B R AR, (LB
R SRR 2 B B2 5 FR AN e RS A R
R LS A E AP R LSS EA, ENTREANE
F DNA g5 5 M, AAEREREAI I h i 3 A5 516 Gl
AN ARTERE . FE RS E TR B A KRS &
A= R R, B0 LB AT 2 B8 22 B8 S L il
et B RE FTERAE , 3 P A B B 15 R Y )
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HEREAERT Y BiEA DR TR M E
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W R | (E A8 [T 38 3 X P T 1) 40 7 Bk A5 5
AT AED ) Banerjee 51 BBIF ST & B, 2K
[ PS03 T R € 7 R T X U R s % T R W TS 2%
PE, TR AR BEE A I 5 A N 2 2HS [ IRl 3R e AR ) A
B-ME M EREE P Y 1 (A BR A SCS314 k= b id
PAFMECR BREE IR AR , W] R L& A PR R A5
F14) TR AR L 980 SR el % T 552 Ak 7y MIIC8O 5t R 2 P 348 57
(7 s 0 A 25 85 30 3 A5 3 DA T B ] 1 0 1 € A R A
AT 240 2% B 36 T A b 2 TR T 25 2 2 1 Y
JEEH TR R I IR T e e S ik 245 P g AL ) 28 38R W)
i,/ /& T ABC ( ATP-binding cassette, 4l CaCDR1
CaCDR2) a% MF ( major facilitator, 41 CaMDR1 ) #8 X ji%
A2 M HEAE SRt B DR %) R AT 24 T 24 1 32 L
il ZF Yk CaCDRp A LURR S 5% 02 B-
UHE S B SO, 3 — AR T A 3-SR | 22
60 1 e S b FEOK A 1ot P e BEL DR . L B AP AN BE A
CaCDR1p HUJIEY) ., — L 25 W) Ui 2 T i L 805 3R VIR
S S5 R REL LR B~ — B AY AU OT 4 v IR AR VR I X
T AN 254y 22 1) AT RE A7 7 SE 1R B 25 A 7 st
S [ Pt 3R P A 2 Sy KV T T 200 ) 2 S T 24 i
,Karnani 25" % P 2% [ i S0 8% X ( steroid responsive
region, SRR ) 1] fif - — M5 A0 5 4K B 3R A5 i 06
CaCDRI J3 31 T HIAE 7. deMicheli 45" 3 1 #F 5%
5T CaCDRI1 il CaCDR2 Jij 8 ¥ 55 0 — B AH 3¢ 9 I
I TCIF o ATFFEAIAS R ZAETE T 18 A i8] 1) e e
B A5 FH 5 e %o BT 5% i A TR 24 4 3 5 1) 7T REAIL
il , 2P B BIFFOR: 322 v T R X i 24 R P 28
AR s AN A5 , LA — PR R AL [R] i A
WETE—E R FoON RS oeBeE 1 Bkl

SAZ FRAVTIE XA S B 5% A s L TR 8RR A i
2575 AL, K I SRR MR B A Y 0 R S A RS
BT 28 KR AR it 2 AR 1 Oy T A O T R sl e e 175
ST, U] P SRl TE T 24 B R 19155 S b 5 SRR M
PREIVE R, A8 BTN 25 L 1 )5 22 R 998 35
BLl, e S m RS B 25 St 1 AT R BRI AR
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