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Abstract

The liver constitutes a prime site of cytomegalovirus (CMV) replication and latency. Hepatocytes
produce, secrete, and recycle a chemically diverse set of bile acids, with the result that
interactions between bile acids and cytomegalovirus inevitably occur. Here we determined the
impact of naturally occurring bile acids on mouse CMV (MCMV) replication. In primary mouse
hepatocytes, physiological concentrations of taurochenodeoxycholic acid (TCDC),
glycochenodeoxycholic acid, and to a lesser extent taurocholic acid significantly reduced
MCMV-induced gene expression and diminished the generation of virus progeny, while several
other bile acids did not exert antiviral effects. The anticytomegalovirus activity required active
import of bile acids via the sodium-taurocholate-cotransporting polypeptide (NTCP) and was
consistently observed in hepatocytes but not in fibroblasts. Under conditions in which alpha
interferon (IFN-a) lacks antiviral activity, physiological TCDC concentrations were similarly
effective as IFN-y. A detailed investigation of distinct steps of the viral life cycle revealed that
TCDC deregulates viral transcription and diminishes global translation in infected cells.

IMPORTANCE: Cytomegaloviruses are members of the Betaherpesvirinae subfamily. Primary
infection leads to latency, from which cytomegaloviruses can reactivate under
immunocompromised conditions and cause severe disease manifestations, including hepatitis.
The present study describes an unanticipated antiviral activity of conjugated bile acids on
MCMV replication in hepatocytes. Bile acids negatively influence viral transcription and exhibit a
global effect on translation. Our data identify bile acids as site-specific soluble host restriction
factors against MCMV, which may allow rational design of anticytomegalovirus drugs using bile
acids as lead compounds.
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