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Abstract

Atherogenesis is often discussed in terms of cholesterol alone. Yet hepatointestinal bile-acid receptors
regulate lipid synthesis, glucose homeostasis and inflammatory signaling. This paper proposes a
conditional model in which FXR-dependent changes in circulating metabolites, including ceramide
species, could modify vascular risk. The focus is on causal architecture rather than any claim that a
single receptor determines stroke risk.

The Clinical Question and Its Context

Bile acids activate intestinal FXR, induce FGF19 signaling and suppress hepatic bile-acid synthesis
through feedback to CYP7A1. Intestinal and hepatic FXR signaling are not identical, and manipulations
can alter microbial ecology and systemic lipid metabolism. Ceramides form part of membrane biology
and signaling pathways implicated in metabolic dysfunction. Connecting these domains requires
specifying the compartment: ileal FXR activation, portal endocrine signals, hepatic lipid synthesis and
aortic plaque biology cannot be merged into one undefined “bile pathway.”

Proposed Biological or Explanatory Model

The proposed causal chain has multiple forks. Bile-acid composition may alter intestinal FXR activity;
FXR may change endocrine feedback and lipid metabolism; selected ceramide pools may correlate with
atherogenic particle biology or inflammatory injury. It is equally plausible that insulin resistance or
liver disease drives both bile-acid and ceramide changes without one mediating the other. This paper
therefore emphasizes measurable mediators, experimental receptor specificity and the difference

between association and mediation.

Mechanism-Specific Interpretation

The network is highly compartmentalized. Intestinal FXR regulates endocrine signals reaching the
liver; hepatic FXR alters transporter and synthetic gene expression; circulating ceramide species
reflect multiple tissue contributions. Even a well-controlled animal experiment may manipulate several
pathways simultaneously by changing the bile-acid pool itself. To establish mediation rather than
co-movement, the causal chain must survive selective blockade or rescue of the proposed intermediate.
Human plasma lipidomics can identify associations but does not reveal the source tissue or determine
whether a particular species is harmful, protective or merely a marker of metabolic distress.
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Competing Explanations and Limits of Inference

Receptor agonists can have mixed therapeutic and adverse effects depending on disease context.
Animal knockout or pharmacologic studies are not direct proof of cerebrovascular prevention in
humans, and measured plasma ceramides cannot automatically establish a causal driver. Intrahepatic
cholestasis and metabolic dysfunction-associated steatotic liver disease also change receptor signaling

in ways that resist simple “more is better” conclusions.

Discriminating Observations and Evidence Thresholds

The decisive observations would include receptor-specific perturbations, longitudinal measurements of
individual ceramide species, and cardiovascular outcomes matched to the experimental model. If
changing FXR signaling alters ceramides but not plaque biology, the proposed mediator may be
incidental. If effects disappear when LDL burden is held constant, a simpler atherogenic pathway may
be sufficient. The aim is to specify precisely what FXR adds to existing causal knowledge.

Implications for Interpretation and Future Inquiry

The intellectually useful claim is that cholesterol transport, endocrine bile feedback and membrane
lipid signaling may interact in atherogenesis. The clinical application remains investigative; lipid
lowering and established cardiovascular risk modification should not be displaced. Future mechanistic
synthesis should ask which receptor-ceramide associations survive adjustment for apoB, hepatic
disease, diabetes and medication exposure.

Selected Evidence and Further Reading
1. FXR signaling in the enterohepatic system

2. Bile acids: regulation of synthesis
Source lineage: Stroke, biliary physiology and cardiometabolic research

Editorial note: Conceptual scientific commentary; not an original clinical trial, systematic review, peer-reviewed
publication, or medical advice. Hypotheses are not established treatment effects.
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