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Cardiac Response to Stress: Influence of Vortioxetine
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Psychological stress is common and plays a significant role
in adapting to environmental challenges. However, it also
has negative health effects, potentially triggering psychiatric
disorders such as anxiety and depression.” Physiological
responses to stress play a crucial role in the development
of cardiovascular diseases, as hemodynamic, vascular, and
immunological changes induced by stress are particularly
involved in this process.? Stress activates brain regions that,
through the sympathetic nervous system or hormones, affect
heart function. Chronic unpredictable mild stress (CUMS)
increases serum corticosterone, aggravating lipid profiles
and accelerating atherosclerosis in rodents.® Chronic stress
activates the hypothalamic-pituitary-adrenal axis, increasing
glucocorticoids and reactive oxygen species, contributing to
cardiovascular disorders.*

CUMS models simulate depression in animals, as
evidenced by anhedonia, which is reversible with
antidepressants.” This animal model has been validated
and is widely used; however, improvements in studies
utilizing this model can be implemented. It is recommended
to stratify animals in the CUMS group into “resilient”
and “susceptible” cohorts, use more refined protocols
in the sucrose preference test to minimize physiological
and physical artifacts, systematically evaluation of the
nonspecific effects of CUMS, and implement adjustments
in behavioral tests.® Researchers observed that rats exposed
to CUMS exhibited both cardiac and behavioral changes,
increasing the risk of arrhythmias and infarction.”

Although antidepressants can affect the heart, vortioxetine
(VOR) emerges as a promising option with positive
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neuroprotective and cardiovascular effects.® VOR is an
antidepressant indicated for major depression, particularly
when accompanied by cognitive impairment. VOR acts
multimodally, functioning as an antagonist of serotonin
receptors 5-HT3, 5-HT7, and 5-HT1D, a partial agonist of
5-HT1B, a full agonist of 5-HT1A, and an inhibitor of serotonin
transporters.® While the impact of stress on cardiovascular
diseases is widely recognized, its direct effects on the
myocardium and the role of pharmacological agents in this
context remain underexplored.

In a recent publication in the Arquivos Brasileiros de
Cardiologia, Ozmen et al.? investigated the potential effects of
VOR on histopathological and immunohistochemical aspects
in an animal model undergoing CUMS. The use of VOR
improved histological alterations in the left ventricle, such as
hyperemia, edema, fatty degeneration, vacuolar degeneration,
hypereosinophilia, increased mononuclear cells, and
myocardial hemorrhage. A potential cardioprotective effect
against apoptosis (reduction of caspase-3), inflammation
(decrease in NF-kB and increase in IL-10), and cardiac injury
(reduction of troponin) was also demonstrated.

Further myocardial assessments following VOR
administration should be investigated to confirm its
cardioprotective effect. The activation of the renin-
angiotensin-aldosterone system, particularly Angiotensin 2 and
the ATR-1 coupled receptor, were identified in CUMS-related
cardiac hypertrophy in association with sympathetic nervous
system activation.'® Therefore, future studies are necessary to
confirm the role of VOR in other histological cardiac aspects
induced by stress.


https://orcid.org/0000-0003-3712-5854
https://abccardiol.org/article/potencial-terapeutico-da-vortioxetina-respostas-cardiacas-ao-estresse-cronico-moderado-imprevisivel-em-um-modelo-de-rato/
https://abccardiol.org/article/potencial-terapeutico-da-vortioxetina-respostas-cardiacas-ao-estresse-cronico-moderado-imprevisivel-em-um-modelo-de-rato/
https://doi.org/10.36660/abc.20250105

Pacagnelli
Vortioxetine and Heart

Short Editorial

References

1.

Vaccarino V, Bremner JD. Stress and Cardiovascular Disease: An Update.
Nat Rev Cardiol. 2024;21(9):603-16. doi: 10.1038/s41569-024-01024-y.

Vaccarino V, Shah AJ, Mehta PK, Pearce B, Raggi P Bremner JD, et al. Brain-
Heart Connections in Stress and Cardiovascular Disease: Implications for
the Cardiac Patient. Atherosclerosis. 2021;328:74-82. doi: 10.1016/j.
atherosclerosis.2021.05.020.

Gu HF, LiN, Xu ZQ, Hu L, Li H, Zhang R}, et al. Chronic Unpredictable
Mild Stress Promotes Atherosclerosis via HMGB1/TLR4-Mediated
Downregulation of PPARY/LXRa/ABCAT in ApoE-/- Mice. Front Physiol.
2019;10:165. doi: 10.3389/fphys.2019.00165.

Senoner T, Dichtl W. Oxidative Stress in Cardiovascular Diseases: Still
a Therapeutic Target? Nutrients. 2019;11(9):2090. doi: 10.3390/
nu11092090.

Willner P. The Chronic Mild Stress (CMS) Model of Depression: History,
Evaluation and Usage. Neurobiol Stress. 2016;6:78-93. doi: 10.1016/j.
ynstr.2016.08.002.

10.

Strekalova T, Liu Y, Kiselev D, Khairuddin S, Chiu JLY, Lam J, et al. Chronic
Mild Stress Paradigm as a Rat Model of Depression: Facts, Artifacts, and
Future Perspectives. Psychopharmacology. 2022;239(3):663-93. doi:
10.1007/s00213-021-05982-w.

Grippo AJ, Johnson AK. Biological Mechanisms in the Relationship between
Depression and Heart Disease. Neurosci Biobehav Rev. 2002;26(8):941-62.
doi: 10.1016/s0149-7634(03)00003-4.

Sanchez C, Asin KE, Artigas F. Vortioxetine, a Novel Antidepressant with
Multimodal Activity: Review of Preclinical and Clinical Data. Pharmacol
Ther. 2015;145:43-57. doi: 10.1016/j.pharmthera.2014.07.001.

Ozmen O, Tasan S, Unal GO. Vortioxetine’s Therapeutic Potential: Cardiac
Responses to Chronic Unpredictable Mild Stress in a Rat Model. Arq Bras
Cardiol. 2025;122(2):€20240159. doi: 10.36660/abc.20240159.

Bangsumruaj J, Kijtawornrat A, Kalandakanond-Thongsong S. Effects of
Chronic Mild Stress on Cardiac Autonomic Activity, Cardiac Structure
and Renin-Angiotensin-Aldosterone System in Male Rats. Vet Sci.
2022;9(10):539. doi: 10.3390/vetsci9100539.

®' This is an open-access article distributed under the terms of the Creative Commons Attribution License

Arq Bras Cardiol. 2025; 122(2):e20250105

2


https://creativecommons.org/licenses/by/4.0/

