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[Abstract] Objective To investigate the in vitro interaction of amphotericin B (AmB) and fluconazole (FLC) at dif-
ferent time points and provide a reference for clinical combined treatment therapy of polyenes and azoles. Methods
Candida albicans ATCC SC5314 was used in the study. The minimum inhibitory concentration (MIC) of antifungal
drugs was determined using the double microdilution broth method. The same amount of DMSO and low concentration

drugs were added to the DMSO treatment group at different time points (0, 2, 4, 6 h) to determine whether the solvent
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background environment affected the growth of Candida albicans. In the experimental group, to observe the effect of low
concentration AmB on the antifungal effect of FLC, the experimental group was administered a low concentration of
AmB (0.25 pg/mL or 0.125 pg/ml) added to FLC at different time points (0, 2, 4, 6 h), and the same amount of DMSO
was added to FLC at different time points in the single drug control group. In the experimental group, to observe the ef-
fect of low concentration of FLC on the antifungal effect of AmB, the experimental group was administered a low concen-
tration of FLC (0.06 wg/mL or 0.03 pwg/mL) in AmB at different time points (0, 2, 4, 6 h), and the same amount of
DMSO was used at different time points as the single drug control group. In the solvent group, the same amounts of
DMSO and low concentration drugs were added at different time points. After resuscitation, the colony growth of each
solvent control group, single-drug control group and experimental group was observed to evaluate the interaction be-
tween drug concentration and time. Compared with the AmB single-drug control group, there was no significant change
in the experimental group with added low concentrations of FLC at 0 h (F =0.27, P =0.775), which was 1.74-1.93
times that of the control group at 2-4 h (P < 0.001), and there was no significant difference in colony count after 6 h
(P > 0.05). Results Under the treatment of FL.C at an inhibitory concentration (0.25 pg/ml), adding low concentration
AMB did not affect the antifungal effect of FLC, and the multiple of colony count differences were not significant (P >
0.05). Conclusion The interaction between AmB and FLC was time-dependent. At the early stage (0 h), the interac-

tion effect between fluconazole and amphotericin B was not clear. The fungicidal effect of AmB could be weakened

when FLC was supplied at 2-4 h, and the effect of FLC on AmB was absent after 6 h.
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0.03 0.03
0 0 0.0_
AmB(pg/mL) FLC(pg/mL) @ AmB FLC @
DMSO (0 h)+ DMSO (0 h)+ DMSO (0 h)+ DMSO (0 h)+
DMSO(0 h) DMSO(2 h) DMSO (4 h) DMSO(6 h)

DMSO (0 h)+AmB | DMSO(0 h)+AmB DMSO (0 h)+FLC | DMSO(0 h)+FLC
(0h,0.25 pg/mL) [ (0h,0.125 pg/mL) | (0h,0.06 pg/mL) | (0h,0.03 pg/mL)

DMSO (0 h)+AmB | DMSO(0 h)+AmB | DMSO (0 h)+FLC | DMSO(0 h)+FLC
(21,025 pg/mL) | (2h,0.125 pe/mL) [ (2h,0.06 pg/mL) | (2h,0.03 pe/mL) B8

DMSO(0 h)+AmB | DMSO(0 h)+AmB | DMSO(0 h)+FLC | DMSO(0 h)+FLC
(41,0.25 pe/ml) | (41,0125 pg/mL) | (4 h,0.06 pe/mL) | (41,003 pgmL) [

DMSO(0 h)+AmB | DMSO(0 h)+AmB | DMSO(0 h)+FLC [ DMSO(0 h)+FLC
(6h,0.25 peg/ml) | (61,0125 pg/ml) | (6h,0.06 pe/mL) | (61,003 pgml.)

AmB (2-fold dilution )

FLC (2-fold dilution )

a: growth of C. albicans in the presence of different concentrations
of AmB or FLC; b: MIC values of AmB and FLC against C. albi-
cans; AmB: amphotericin B; FLC: fluconazole; MIC: minimal
inhibitory concentration

Figure 1  Antifungal activities of AmB and FLC
1 AmB 5 FLC XY P 2R i A9 I 8OR

a: effects of DMSO, low concentrations of AmB
(0.25 or 0.125 pwg/mL) or FLC(0.06 or 0.03 g/
mL) on C. albicans recovery plates at different
time points (0, 2, 4, 6 h) with the same DMSO
background; the distribution graph corresponds
to the recovery plate; b: effects of DMSO on C.
albicans recovery plates after application of dou-
ble - diluted concentrations of AmB (2-0.16 g/
mL) or FLC (0.5-0.004 pg/mL) at different time
points (0, 2, 4, 6 h); AmB: amphotericin B;

2 Lg/m], — (.16 |1g/mL

+DMSO (0 h) +DMSO0 (0 h)
+DMSO(2 k) +DMSO(2 h)
+DMSO (4 h) +DMS0 (4 h)
+DMS0 (6 h) N +DMSO(6 h)

FISZIE , & BLAE A FLC J5 B9 AS TRl s a] 25, (0.2 .4
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FH(P>0.05). 0 H1 AmB {1 e 5 &b B 5 A [A] B[]
ST FLC T BB RE B9 52 M, WLEE A [ B 0] 450 (0
2.4.6 h) FLCHI TR RCR ek A2, 25 3 /R FLC /g
EEHI AR LA AR (P>0.05). WK 3,
24 RE A EAKKEFLC AT AmBAR B fL 7 B A
R %R

S A A 2 S o, R [RGB
FLC (0.06.0.03 pg/mL) X%} AmB ${ i# A€ 71 HA A Al
M. A AmB A B ECE JE S BD LA 2 6 h S A
I ¥ FLC (0.06,0.03 we/mL) , BB 1) 55 2 2 i
D OTAE 2.4 h I AR B FLC, 76 AmB A B VK i
(1 pg/mL) T, H B H RS 50 FH AmB B RCR
ML, WL 4a.

P PSB85 1 SR, FE O ho i AR Ik
FLC, S AWM T BB g1t 22 2 5 (F=0.27,

0.5 L/, e—0.004 pg/mL FLC : fluconazole

Figure 2 Interactions between DMSO and

low concentrations of AmB or FLC
2 DMSO S5{%#k B AmB = FLC JCAH
o HAEH

P=0.775);7E2 h N A% 5 FLC, & A W 5 1AL FC
i 2% 5 . 3% (F=439.71, P <0.001) ; 4 h il A %55
FLCZE R 52 h —3(FC=1.74 ~ 1.93, F = 141.58,
P <0.001);7E 6 h il A %55 FLC, & 4 W 5 140
M i 2% 5% (FC=1.03~1.16, F=1.55, P=0.286) .,
DL F g5 BEMIE 2 h 5 4 h AR ik B FLC 34 7] AR
AmBHLELEMERE . WL 4b,

L FLC ¥ ¥ (0.0.03.0.06 wg/mL) 4341 P-4 H:
Vi RO %) s TR AR 1 o 4% B[R] ASOA O pg/mL
FLC X B 7% 180K L 8 3% 22 5% (FC = 0.84 ~ 1.09,
F=1.05,P=0422), 2.4 h/ill A 0.03 pg/mL FLC,
FETHECS 0 h i AR 8 35 T8 (2 h: FC = 1.77-
1.84, F=1354.38,P < 0.001;4 h: FC=1.74 ~ 1.93,
F=216.10,P <0.001), 1 6 h i 5 0 h il A b TG
BEER(FC=1.03~1.12,F=17.12,P>0.05).
A 0.06 pg/mL FLC 45 5% 5/ A 0.03 wg/mL A ),
FLC X} AmB F 40 L 1 P BB 52 M 3% 201 B I8 (9% B ]
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FLC (2-fold dilution)

0.5 pg/ml = 0.004 Lg/ml.

+AmB (0 h,0.25 ug/mL)

Fold Changes by CFU
o
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+AmB(0 h,0.125 pg/mL) AmB

0
00.1250.25 00.1250.25 0 0.125 0.25 0 0.125 0.25 {F&/mL)

+AmB(2 h,0.25 pg/mL)

0h 2h 4 h 6h
+AmB(2 h,0.125 pg/mL) Nd Nd Nd
1.0}
+AmB(4 h,0.25 pg/mL) =
8
s
+AmB(4 h,0.125 p‘g/m]‘) ':
%no.s.
+AmB(6 h,0.25 pg/mL) 5
=
+AmB(6 h,0.125 pwg/ml.) ) © 0 © a 00
0 2 4 6 0 2 4 6 0 2 4 6 time(h)

AmB 0 pg/mL AmB 0.125 pg/mL AmB 0.25 pg/mL

a: effects of low concentrations of AmB (0.25 or 0.125 pg/mL) at different time points (0, 2, 4, 6 h) on C. albicans recovery plates with
double-diluted concentrations of FLC (0.5-0.004 pg/mL) ; b: Effects of low concentrations of AmB (0.25 or 0.125 pg/mL) at different time
points (0, 2, 4, 6 h) on C. albicans CFU changes with an MIC concentration of FLC (0.25 pg/mL) grouped by time; ¢: Effects of low con-
centrations of AmB (0.25 or 0.125 pg/ml) at different time points (0, 2, 4, 6 h) on C. albicans CFU changes with an MIC concentration of
FLC (0.25 pg/mL) grouped by concentrations (n=3); AmB: amphotericin B; FLC: fluconazole; Nd: P > 0.05

Figure 3 Low concentrations of AmB showed no effect on the antifungal activity of FLC at different time points
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We B FLC 23 5 K AmB R A ; SR T, 7E 6 h
Jei AR FLC X AmB T BB 1 PE TG R2 . 4R
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AmB (2-fold dilution)

2 pg/mL » 0.16 pg/mL

+FLC(0 h,0.06 pg/ml.)
+FLC(0 h,0.03 pg/ml.)
+FLC(2 h,0.06 pg/ml.)
+FLC(2 h,0.03 wg/mL)
+FLC(4 h,0.06 pg/ml.)
+FLC(4 h,0.03 pg/mL)
+FLC(6 h,0.06 pg/mL)

+FLC(6 h,0.03 pg/mL)

g
=
T

n

Fold Changes by CFU
& =

FLC

00 00.030.06 00.030.06 00.030.06 00.030.06 (pg/mL)
0h 2h 4h 6h
Nd Nd
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Fold Changes by CFU
o N
n =)

o
=)

0 2 4 60 2 4 6 0 2 4 6 tme(h)
FLC 0 pg/ml. FLC 003 pg/ml. FLC 0.06 pgml. ()

a: effects of low concentrations of FLC (0.06 or 0.03 pg/mL) on C. albicans recovery plates with double-diluted concentrations of AmB
(2~0.16 pwg/mL) at different time points (0, 2, 4, 6 h); b: effects of low concentrations of FLC (0.06 or 0.03 pg/mL) at different time
points (0, 2, 4, 6 h) on C. albicans CFU changes with an MIC concentration of AmB (1 pg/mL) grouped by time; c: effects of low con-

centrations of FLC (0.06 or 0.03 pg/mL) at different time points (0, 2, 4, 6 h) on C. albicans CFU changes with MIC concentration of

AmB (1 pg/mL) grouped by concentrations, FLC showed a time-dependent effect on antifungal activity of AmB (n =3); AmB: ampho-

tericin B; FLC: fluconazole; Nd: P > 0.05; ***. P < (0.001

Figure 4  Low concentrations of FLC had different effects on the antifungal activity of AmB at different timepoints
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