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The endangered red-crowned crane (Grus japonensis) is a protected species in eastern Hokkaido and injured
specimens are treated with medication. The present study aimed at obtaining basic information on drug susceptibility
in this species by clarifying expression profiles of cytochrome P450 (CYP) 1-3 genes, CYP-dependent enzymatic
activities, and their inhibitory profiles by clinically important drugs and environmental contaminants, using hepatic
microsomes and heterologously expressed CYP enzymes.

We used 14 individuals found dead in the wild in eastern Hokkaido or in Kushiro City Zoo. Nine CYPI-3 genes
expressed in the liver of the red-crowned crane were identified by high-throughput sequencing. Based on the
quantitative real-time PCR, CYP3437 was predominantly expressed in the liver, followed by CYP24ACI. The
expression pattern in the crane was markedly different from that in other avian species, suggesting possible species
difference in CYP-dependent metabolic profiles.

CYP3A37 and CYP2AC1 abundantly expressed in the crane liver were successfully expressed in yeast cells. Yeast
microsomes containing each of CYP3A37 and CYP2AC1 showed activities towards several substrates of human
CYP2/3. Azole antifungals showed no inhibitory effects on the CYP-dependent activities in the yeast microsomes
expressing CYP3A37, whereas ketoconazole showed slight inhibition of CYP2ACI activities.

Hepatic microsomes showed CYP-dependent enzymatic activities toward a variety of CYP substrates. Inhibitory
effects of azole antifungals and organophosphorus pesticides to the hepatic microsomal CYP1A activities were
observed.

Caution should be exercised when using azole antifungal drugs in combination with other classes of drugs that are
presumed to be metabolized by CYP1A or CYP2AC enzymes. Combinations of these drugs might cause drug—drug
interactions, which may lead to higher blood concentrations and, consequently, poisoning.




