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Stroke-heart syndrome: a new perspective from circadian
rhythm regulation
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Abstract: Cardiovascular complications triggered by stroke are known as stroke-heart syndrome (SHS).
Emerging evidence indicates that stroke triggers dysfunction of the suprachiasmatic nucleus (SCN) through direct
neural injury or indirect regulatory pathways, leading to disruption of the endogenous circadian rhythm system.
This circadian disruption manifests as sleep-wake cycle dysregulation. It serves as a critical pathological driver of
secondary cardio-cerebrovascular events via three interconnected mechanisms: rhythmic dysregulation of immune-
inflammatory responses, destabilization of gut microbial homeostasis, and neuroendocrine hormonal imbalance.
This paper innovatively proposed a cascade response of "stroke-circadian disturbance-heart syndrome", systematically
elaborating on the circadian rhythm-targeted therapy strategy for SHS, including rhythm regulation of immune
inflammatory pathways, synergistic regulation of gut microbiota circadian clock, and melatonin rhythm
remodeling, as well as the potential of traditional Chinese medicine intervention, providing new perspectives and
ideas for clinical prevention and treatment of SHS.
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Figure 1

Molecular mechanism of circadian rhythm. A: Positive feedback loop; B: First negative feedback loop; C: Second negative

feedback loop; D: Third negative feedback loop. Clock/CLOCK: Clock circadian regulator; Bmall/BMALI: Basic helix-loop-helix ARNT
like 1; Per/PER: Period; Cry: Cryptochrome; Nrldl/NR1D1: Nuclear receptor subfamily 1, group D, member 1; Nr/d2/NR1D2: Nuclear

receptor subfamily 1, group D, member 2; ROR: Retinoic acid-related orphan receptor; Dbp/DBP: D-site albumin promoter binding protein;
E4bp4e4/E4BP4E4 promoter-binding protein 4; CCGs: Clock-controlled genes
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Figure 2

The cascade axis and targeted therapy for "stroke-circadian disturbance-cardiac syndrome". 1: Rhythmic dysregulation of

immune inflammatory response and targeted therapy; 2: Intestinal microbiota homeostasis imbalance and targeted therapy; 3: Dysregulation

of neuroendocrine hormones and targeted therapy. HPA: Hypothalamic-pituitary-adrenal; TNF- a: Tumor necrosis factor-alpha; MPO:

Myeloperoxidase; IL: Interleukin; SCFAs: Short-chain fatty acids
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