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Abstract

The in vitro metabolic inhibitory effects on cytochrome P450s (CYPs) of azole antifungal drugs,
including fluconazole, itraconazole, ketoconazole, miconazole, and voriconazole, were compared with
the inhibitory effects against CYP51 (lanosterol 14a-demethylase) activities. Inhibitory effects as well
as desociation constants (Kg) taken from the literature are compared, along with inhibitory constants
(K;) and 50% inhibitory concentrations (ICs). In the interaction studies, the effects of antifungal drugs
on specific activities of human hepatic CYPs, including CYP1A2, CYP2C9, CYP2C19, CYP2DS6,
CYP2ELl, and CYP3AA4/5, in human liver microsomes were investigated. Fluconazole and
voriconazole have lower inhibitory effects on CYP3A4/5 activities than itraconazole and miconazole,
and 1Cs, and/or K; values against CYP2C9 and CYP2C19 activities are the lowest for miconazole,
followed by voriconazole and fluconazole, and miconazole is a potent inhibitor of all CYPs
investigated. In the inhibitory effects against CYP51 activities, 1Cs, values were similar among
fluconazole, itraconazole, and voriconazole, whereas Ky value was lowest for ketoconazole, followed
by voriconazole, irtraconazole, and fluconazole. Interestingly, the inhibitory effects against CYP3A4
and CYP3A5 seem to be correlated with the affinity to CYP51. These present results suggest the
possibility of the similar accessibility of the azoles to heme iron of CYP3A4/5 and CYP51.
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Table 1. K;, ICsq and Ky values of antifungal agents against human CYP activities and Candida albicans CYP51

Ki, |C5o, or Kd (p,M)

CYP Fluconazole Itraconazole Ketoconazole Miconazole Voriconazole
CYP1A2 Ki - 32(C)
(HLM) ICso NI NI 13 2.90 NI
CYP2C9 Ki 8" - 12
(HLM) [7-9 M)]
ICso 30.3 >10 13 2.0 84
CYP2C19 Ki - 0.010 (C)
(HLM) 1Cso 12.3 >10 28 0.33 8.7
CYP2D6 Ki - 0.70 (C)
(HLM) 1Cso NI NI 17 6.46 NI
CYP2E1 Ki - 5.7
(HLM) [4 (N), 7.3 (C)]
1Cso NI NI >90 [90, >100] >10 NI
CYP3A4/5 Ki 10.7 0.037" 0.028 (C)
(HLM) [0.015 (M), 0.037 (C), 0.34(C)]
ICso 13.1 0.0326 0.2" [0.0117,0.2,0.2] 0.0742 10.5
Rec. Ki 1.9 (C) 0.03 (C) - - 0.15 (C)
CYP3A4™
Rec. Ki 21(C) 0.94 (C) - - 0.20 (C)
CYP3A5™
CYP51%9 Ki -
ICso 0.6 0.4 - - 05
Kg 0.056" 0.023" 0.012 0.018"

[0.056,0.056]  [0.019, 0.027]

[0.010-0.025]

The references of the values without reference number were described in Ref. 7.

* Median.
(M): mixed-typed inhibition.
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HLM: human liver microsomes, Rec.: recombinant, (C): Competitive inhibition, (N): non-competitive inhibition,
NI: no inhibition was observed at 10 and/or 25 uM concentrations.
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Fig.1. Relationship between ICs, for CYP3A4/5 in HLM
(A, o), K; for CYP3A4 (B, A), or K; for CYP3AS5 (C, o)
and Kq4for CYP51
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