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Effect of fluconazole on reactive oxygen species and
mitochondrial membrane potential of Candida tropicalis
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Abstract: To explore fluconazole’s effect mechanism, we investigated the changes of viability rate, re-
active oxygen species (ROS), mitochondrial membrane potential (AW¥m) and cell cycle of Candida
tropicalis after treatment with fluconazole. The minimum inhibitory concentration (MIC) of the clinical
isolates Candida tropicalis to fluconazole were tested by NCCLS M27-A microdilution method. After
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treatment wth different concentration of fluconazole, viability rate, the intracellular accumulation of
ROS, the loss of mitochondrial membrane potential AWm and cell cycle of Candida tropicalis were

detected with flow cytometry, respectively. After treatment with fluconazole, there were no significant

variation among viability rate, ROS, mitochondrial membrane potential A¥m and cell cycle in flu-

conazole-resistant strains, but a decrease of mitochondrial membrane potential AWm and viability rate,

an increase of ROS accumulation were detected in a time-dose-dependent manner in flucona-

zole-susceptibile strains. A majority of Candida tropicalis were arrested in G2/M phase and apoptosis

peak was seen. Free radicals scavenger glutathione inhibited ROS production, prevented G2/M arrest

and decreased apoptosis in fluconazole-susceptibile strains. According to it, fluconazole maybe induce

intracellular accumulation of ROS and decrease of mitochondrial membrane potential A¥Ym, which

could result in apoptosis of Candida tropicalis.
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Fig. 1 The effect of fluconazole on viability rate of fluconazole-susceptibile strains and fluconazole-resistant strains
Note: A: The variation of viability rate of fluconazole-susceptibile strains and fluconazole-resistant strains after treatment with fluconazole

for 3 h, 6 h (*: Compared with control, P<0.05); B: Histogram of viability rate of fluconazole-susceptibile strains and fluconazole-resistant
strains after treatment with fluconazole for 6 h.
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Table 1 The effect of fluconazole on cell cycle and SubG1 peak of fluconazole-susceptibile strains and
fluconazole-resistant strains (%, X+S)

Fluconazole-susceptibile strains Fluconazole-resistant strains
3h 6h 3h 6h
GO1 G2/M GO1 G2/M subG1 GO1 G2/M GO1 G2/M
Control 74.14£3.2 12.0+1.7 73.1£3.2 13.4+2.8 73.3+£3.2 12.742.1 72.3£3.2 13.7+1.9
0.5 mg/L 69.3£2.9 15.0+2.0 53.3+2.9 24.2+3.2 72.2+£3.7 12.842.2 72.2+4.1 13.8+2.0
2 mg/L 64.7£5.0*  19.0£1.9 42.7+£5.0*  35.9+3.2* 72.9+4.0 12.5+2.8 71.9+3.8 13.9+1.9
8 mg/L 59.4+4.6*  23.0+2.8* 38.4+4.6*  42.9+4.5* 3.27+1.43 73.2+3.9 12.6+2.4 71.2+3.5 13.6+2.8

32 mg/L 56.4£4.6*  26.8£2.8*  32.7#4.2*%  48.8+£6.2* 6.67+2.27  72.9+£3.7  12.6£24 72.0£3.4  13.8+2.8
128 mg/L 48.0£2.9*  29.0+2.8* 30.0+2.9*  52.8£5.8*  16.7+3.23 69.9+4.2  12.9+3.5 68.9+2.9  14.7£2.6
Note: *: Compared with control, P<0.05.
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Fig. 2 The effect of fluconazole on ROS of fluconazole- susceptibile strains and fluconazole-resistant strains
Note: A: The variation of ROS of fluconazole-susceptibile strains and fluconazole-resistant strains after treatment with fluconazole for 3 h, 6 h (*:
Compared with control, P<0.05); B: The overlap of ROS of fluconazole-susceptibile strains and fluconazole-resistant strains after treatment
with fluconazole for 6 h (Blue: Control; Red: 0.5 mg/L; Green: 2 mg/L; Orange: 8 mg/L; Sky blue: 32 mg/L; Violet: 128 mg/L).
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Fig. 3 The effect of glutathione on ROS of fluconazole-susceptibile strains
Note: *: Compared with the corresponding fluconazole group, P<0.05.
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Fig. 4 The effect of fluconazole on cell cycle and SubG1 peak of fluconazole-susceptibile strains and fluconazole- resistant
strains (6 h)
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Table 2 The effect of glutathione on cell cycle and SubG1 peak of fluconazole-susceptibile strains (%, X£S)

”
Fluconazole group Fluconazole+Glutathione group
3h 6h 3h 6h
GOl G2/M GOl G2/M subGl GOl G2/M GOl G2/M subGl
Control 74132 12.0£1.7  73.1£3.2 13.4+2.8 74.1£3.2" 12.0£1.7 73132 13.4+£2.8
0.5mg/L  69.3+2.9 15.0£2.0 53.3+2.9 24.2+3.2 73.5+£3.0 12.3+1.8 71.5£3.0  13.7£2.6
2 mg/L 64.7+£5.0 19.0£1.9  42.7£5.0 35.9+3.2 70.7+3.4  13.6+1.7 58.9+3.3  24.7+2.2*
8 mg/L 59.4+4.6 23.0£2.8 38.4+4.6 42.9+4.5  3.27+1.43 63.8+4.0 16.8+2.7 49.7£2.6  30.9£2.5* 2.17+0.53

32 mg/L 56.4+4.6 26.842.8 32.744.2 48.8+6.2  6.67£2.27 60.4£3.6 20.2+2.8 40.7+2.7 38.2+3.2%  4.26+1.73
128 mg/L  48.0£2.9 29.0+£2.8  30.0£2.9 52.8+5.8 16.7£3.23 54.0+£2.7 23.2+£2.6 36.0+2.0  40.7+3.5* 9.23+2.03*

Note: *: Compared with the corresponding fluconazole group, P<0.05.
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Fig. 5 The effect of fluconazole on mitochondrial A¥m of fluconazole-susceptibile strains and fluconazole-resistant strains
Note: *: Compared with control, P<0.05.
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