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Letter to Editor
Red blood cells as delivery vessels for exerkines: A novel transfusion-based Strategy
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Dear Editor,

Recent translational perspectives highlight the therapeutic potential of exercise-conditioned plasma, which is now
considered ready for early-phase clinical trials across various non-communicable diseases, including cancer and
Alzheimer’s disease, given the well-established benefits of exercise (1,2). Despite these promising advances in plasma
transfusion, we propose a more refined approach using washed and filtered red blood cells (RBC) from regularly
exercising donors as the primary therapeutic vehicle to deliver the health-promoting effects of exercise in patients. This
hypothesis is grounded in the unique biology of the RBC. The RBC is not merely an inert carrier of oxygen. During its 120-
day lifespan, RBCs continuously interact with the plasma milieu, actively sampling and accumulating circulating molecules.
It has recently been highlighted that receptors, including toll-like receptor 9 (TLR9) (3) and multispecific chemokine
receptors (DARC) (4,5), allow RBC and RBC-derived extracellular vesicles (RBC-EV) to interact with myokines, exercise-
responsive miRNAs, and even metabolites, collectively known as exerkines (6), released during skeletal muscle
contraction. While the direct binding mechanisms between RBCs and exerkines are still being fully mapped, RBCs and
RBC-EVs may both function as a homeostatic 'sink' for these circulating factors (7).

Why focus on RBC instead of whole plasma? First, RBC transfusion is the most common, safest, and most standardized
medical procedure, with well-established protocols for storage, cross-matching, and infusion that help avoid adverse
reactions. Second, RBCs act as a slow-release delivery system. Following transfusion, senescent or hemolyzed RBC are
cleared by the recipient's macrophages, potentially leading to a gradual and sustained release of accumulated exerkines
into the recipient's circulation. Third, RBC-derived extracellular vesicles (RBC-EV) have been suggested to be generated
during a 30 min period of cycling exercise (8). From a mechanistic perspective, this model aligns perfectly with the
multiomic characterization of EVs. As noted by Silvestri et al. (1), exercise-derived EVs deliver complex cargo, including
miRNAs, proteins, metabolites, and myokines, which are shaped by exercise intensity and duration and modulate tumor
microenvironments, enhance immune surveillance, and protect against chemotherapy-induced cardiotoxicity.

Several critical steps are required to validate this hypothesis. First, preclinical studies using, among others, animal models
of Alzheimer's disease and cancer should be conducted where RBCs from exercise-trained donors are transfused into
sedentary, diseased recipients. Second, comprehensive omics profiling of RBCs and RBC-EV from human athletes,
compared with sedentary controls, is required to identify and quantify the exercise-specific RBC markers as a function of
exercise duration, type, and frequency. Third, the safety and feasibility of using "exercise-conditioned RBC" must be
established, including consideration of potential storage lesions and immunomodulatory effects. In conclusion, while
transfusion research rightly focuses on plasma and isolated EVs, we argue that RBCs enriched with RBC-EV from regularly
exercising donors offer a clinically attractive, scalable, and biologically plausible alternative for delivering the systemic
benefits of exercise to patients across different pathologies.
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