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Palliative care (PC) is active and comprehensive 

care provided to people with a serious, progressive 

illness that threatens the continuity of their lives. 

Promote the quality of life of patients and their families 

through the prevention and relief of suffering, early 

identification of potentially treatable situations, and 

careful and thorough assessment and treatment of pain 

and other physical, social, psychological, and spiritual 

symptoms [1].  

Also, PC can be associated with treatment to cure 

the disease to help manage symptoms that are difficult 

to control and improve the clinical conditions of the 

patient. As the disease progresses, even in the presence 

of treatment with curative intent, the palliative approach 

should be expanded to also take care of the 

psychological, social, and spiritual aspects [2].  

In the terminal phase, in which the patient has little 

time to live, palliative treatment becomes a priority to 

ensure quality of life, comfort, and dignity. The 

transition from care with a cure objective to care with 

palliative intent is a continuous process, and its 

dynamics differ for each patient [1,2].  

In this regard, regenerative medicine and 

nutrology can play an important role in palliative care, 

especially in improving the quality of life of patients [3-

6]. In this sense, it is emphasized that adult tissue stem 

cells mediate homeostasis and regeneration of tissues 

and organs, making decisions about whether to remain 

quiescent, proliferate, or differentiate into mature cell 

types. These decisions are directly integrated with the 

body's energy balance and nutritional status [3].  

The metabolic by-products and substrates that 

regulate epigenetic and signaling pathways are 

considered to play an instructive rather than an observer 

role in regulating cell fate decisions. Scientific evidence 

from randomized clinical trials and meta-analyses shows 

that nutritional health acts on regenerative processes. 

Metabolism encompasses the interactions between diet, 

the microbiome, and cellular enzymatic processes that 

generate the chemical pathways necessary to sustain 

life. Endogenous metabolites and dietary nutrients can 

directly influence epigenetic enzymes. Epigenetic 

modifications to DNA and histone proteins alter cell fate 

by controlling chromatin accessibility and downstream 

gene expression patterns [7].  

In addition to the connection between metabolism 

and epigenetic pathways, nutrients can impact the 

cellular state by modulating signaling pathway activity. 

A clear example is through the mechanistic targeting of 

the rapamycin (mTOR) signaling pathway and, in 

particular, the mTOR complex 1 (mTORC1), which 

regulates cell growth only when nutrients and growth 

factors are present [7].  

Furthermore, depletion of specific nutrients 

including arginine, leucine, and Sadenosyl methionine 

prevents growth factor-induced activation of mTORC1 

by blocking Rag GTPase-mediated recruitment of 

mTORC1 to the lysosome where it can be activated by 

Rheb GTPase. Another way that nutrients are sensed to 

impact cellular status is through AMP-activated protein 

kinase (AMPK), which at low levels of cellular ATP 

phosphorylates substrates to restore the cell's energy 

balance and in the process regulates cell growth. and 

autophagy. Transcription factors can be directly 

regulated by metabolites [7].  

As a corollary, dietary manipulations and 
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metabolites can affect tissue stem cells and drive cell 

fate decisions, as highlighted in the small intestine 

(intestinal stem cells (ISC)), hematopoietic system 

(HSCs), liver, muscle (muscle stem cells/satellite stem 

cells (SCs)). HSC self-renewal and differentiation can be 

regulated by manipulating vitamin C, A, or D levels. HSC 

self-renewal is also impaired by valine restriction [5].  

In this context, nutritional health acts directly on 

the human intestinal microbiota, impacting metabolism 

and the immune system for tissue regeneration. Recent 

findings on the role of the “nutritional microbiota” in 

mechanisms involved in tissue regeneration, in 

particular, skin, liver, bone, and nervous system 

regeneration [8].  

Based on this, in the inflammatory phase, vitamin 

A increases cytokine release, bromelain, and amino 

acids prevent prolonged inflammatory events, vitamin C 

increases neutrophil migration and lymphocyte 

activation, in the proliferative phase, vitamin C is 

necessary for collagen synthesis, glucosamine increases 

the production of hyaluronic acid, vitamin A promotes 

the differentiation of epithelial cells, zinc is necessary for 

DNA and protein synthesis and cell division, in the 

remodeling phase, amino acids and proteins play a role 

key role in wound scar stabilization [9]. Therefore, 

nutritional status and inflammation have recently been 

identified as regulators of stem cell activity in the 

mammalian gut, and we explored how these systemic 

signals might influence homeostasis and regeneration 

[10].  

One study demonstrated that the expression of the 

enzyme Hmgcs2, which regulates the ratio-limiting step 

in ketone body synthesis, is enriched in LGR5+ ISCs. 

Loss of Hmgcs2 impairs ISC regeneration and promotes 

promiscuous differentiation to the Paneth cell line. 

Mechanistically, the β-hydroxybutyrate ketone body 

inhibits class I histone deacetylases to enhance 

transcriptional activation of Notch signaling and 

maintain stem cell self-renewal [11].  

Furthermore, age-related reduction in muscle 

repair efficiency contributes to the development of 

sarcopenia. Nutrients such as amino acids, 

polyunsaturated fatty acids, polyphenols, and vitamin D 

can enhance skeletal muscle regeneration by targeting 

key functions of immune system cells, muscle cells, or 

both [12].  

Finally, growing evidence suggests that 

metabolism during quiescence, activation, and 

differentiation may vary between tissues, integrating 

signaling cues and metabolic inputs with the release of 

exosomes and microRNAs as important metabolic 

messengers in the body, this process is strongly 

regulated by nutrients. Nutrient-mediated metabolomics 

provides information on cellular pathways, looking at 

substrates and metabolic products through different 

pathways [13]. Along with transcriptomics and 

proteomics analysis, it is observed that metabolism can 

affect cell fate (and vice versa) [14]. 
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