The Tangle of Nuclear Receptors that Controls
Xenobiotic Metabolism and Transport: Crosstalk and
Consequences.
Jean-Marc Pascussi, Sabine Gerbal-Chaloin, Cédric Duret, Martine
Daujat-Chavanieu, Marie-José Vilarem, Patrick Maurel

To cite this version:
Jean-Marc Pascussi, Sabine Gerbal-Chaloin, Cédric Duret, Martine Daujat-Chavanieu, Marie-José Vilarem, et al.. The Tangle of Nuclear Receptors that Controls Xenobiotic Metabolism and Transport:
Crosstalk and Consequences.. Annual Review of Pharmacology, 2008, 48, pp.1-32. �10.1146/annurev.pharmtox.47.120505.105349�. �inserm-00162144�

HAL Id: inserm-00162144
https://www.hal.inserm.fr/inserm-00162144
Submitted on 12 Jul 2007

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of scientific research documents, whether they are published or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Table 1 Crosstalk between CAR/PXR and other signaling pathways and consequences

Crosstalk

Mechanisms

Consequences

References

AhR/HIF

sharing of ARNT partner

perturbation of AhR target genes by hypoxia

48-51

AhR/ER

AhR binding to EREs; activated AhR behaves
as a coactivator of ER; inhibitory XRE elements
in ER tagret genes ; sharing of coactivators;
AhR-mediated increased ER degradation by
the proteasome; activated AhR-mediated
RIP140 expression

control of ER target genes by xenobiotics
in liver and extrahepatic tissues

54,57-61

CAR/ER

estrogen metabolism by PXR/CAR controled
XMTS; squelching of p160 coactivators

decrease of estrogen levels; repression of ER
target genes by xenobiotics

65,66

CAR-PXR/FXR

FXR and PXR share agonists;
FXR transactivates CAR-PXR target genes;
FXR controls PXR gene expression (mouse)

increase of xenobiotic metabolism by bile acids ;
control of bile acids homeostasis by xenobiotics

79,80,92-98
101,103,

CAR-PXR/SHP

inhibition of CAR-PXR transcriptional activity
by SHP; PXR controls SHP expression in
HepG2 cells

control of xenobiotic metabolism by bile acids
control of bile acids homeostasis by xenobiotics

104,110,111

CAR-PXR/LXR

inhibition of CAR-PXR transcriptional activity
by activated LXR

decrease of xenobiotic metabolism by oxysterols

96

CAR-PXR/HNF-4

inhibition of HNF-4 transcriptional activity by
PXR and CAR through competitive binding with
PGC-1α on HNF-4 and by CAR through binding to
HNF-4 (DR1) response elements

control of gluconeogenesis, and bile and fatty acid
homeostasis by xenobiotics

43,87,88,96

CAR-PXR/FoxO1

activation of CAR-PXR transcriptional activity
by FoxO1 ; inhibition of FoxO1 transcriptional
activity by activated CAR-PXR

xenobiotic-gluconeogenesis reciprocal interaction

123

PXR/FoxA2

inhibition of FoxA2 transcriptional
activity by activated PXR

decreased hepatic fatty acid metabolism by
xenobiotics

135

PXR/PPARγ

Induction of PPARγ by activated PXR

hepatic steatosis

126

LKB1-AMPK-CAR

Phenobarbital activates LKB1 and AMPK;
AMPK controls CYP induction by phenobarbital

phenobarbital controls cell energy

140-142

CAR-PXR/GR

GR controls CAR, PXR and RXR gene
expression

control of xenobiotic metabolism by
glucocorticoids

143-146

CAR-PXR/TR

CAR/PXR and TR share response elements;
catabolism of thyroid hormones by XMTS

decreased thyroid hormone levels by xenobiotics

a,162
163,164

PXR-CAR/VDR

CAR/PXR and VDR share response elements;
vit D hormones catabolism by CYP3A4

control of xenobiotic metabolism by vit D;
decreased level of vit D and active metabolites;
perturbation of VDR target genes by xenobiotics

168-170,
173,174,b
175,176

PXR-CYP3A4-AhR

CYP3A4 converts AhR antagonist to activator

PXR agonists control AhR target genes

185

a : JM Pascussi et al. unpublished data
b : M Ellfolk et al., Abstract. 15th International Conference on Cytochromes P450, Bled Slovenia 2007.

