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Abstract
This microessay explores how cell regeneration could inform therapeutic solutions in regenerative medicine. It reviews the classification of cells by potency—from totipotent to unipotent, including mesenchymal stem cells—and the trauma-triggered regeneration process, in which signaling, regulatory elements, immune cells, fibroblasts and epigenetic memory coordinate tissue repair. It notes that regenerative capacity varies across species and highlights mesenchymal stem cells, for their sources and immunomodulatory properties, as the most promising tool for healing damaged tissues in human and veterinary medicine.
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Resumen
Este microensayo explora cómo la regeneración celular podría orientar soluciones terapéuticas en la medicina regenerativa. Revisa la clasificación de las células según su potencialidad—de totipotentes a unipotentes, incluidas las células madre mesenquimales—y el proceso de regeneración desencadenado por un traumatismo, en el que la señalización, los elementos reguladores, las células inmunitarias, los fibroblastos y la memoria epigenética coordinan la reparación del tejido. Señala que la capacidad regenerativa varía entre especies y destaca a las células madre mesenquimales, por sus fuentes y propiedades inmunomoduladoras, como la herramienta más prometedora para sanar tejidos dañados en la medicina humana y veterinaria.
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Even though mitosis is, in fact, a process that cells undergo frequently, when discussing the regeneration of cells and tissues, the main process is differentiation. Somatic cells are undifferentiated and have the ability to become any type of cell.
As explained by El-Husseiny et al. (2022), these cells can be classified based on their potential. Totipotent cells have infinite capacity; they are zygotes, meaning that they can form a whole body. Pluripotent cells can differentiate into cells that emerge from the germ layers. Induced pluripotent stem cells have been produced, and they represented a major step forward in medicine. Multipotent cells are germ-layer-derived cells; mesenchymal stem cells (MSCs) might be the most widely used cells in regenerative medicine. There are also oligopotent, bipotent, and unipotent cells.
Poss and Tanaka (2024) discuss the process of regeneration. When trauma occurs, many signals are sent, and pro-regenerative stimuli are then released. Some regulatory elements also begin to function, such as enhancers, which increase gene transcription, and silencers, which prevent excessive transcription. Senescent cells (dying cells) secrete Wnt. Factors such as circulating hormones and the developmental stage of the organism affect its regenerative capacity. The injured tissue must “catch up” with the rest of the body, but its damage can also affect other organs.
Many different cells interact with and support the regeneration process, including immune cells and T cells. Innervation also plays a role. Animals’ responses to trauma are almost like a struggle between regeneration and scarring. Fibroblasts are always present during regeneration. Epigenetic memory, as well as cell identity, allows the tissue to integrate and develop the correct size and position.
Different species have different capacities and limits regarding natural regeneration. For example, regeneration is difficult for mammals and occurs only in very specific body parts, whereas amphibians can completely regenerate many complex parts of their bodies.
During the experiment, it was observed that succulents can grow new leaves after being cut. Furthermore, under the appropriate conditions of light, temperature, and humidity, a whole plant can grow from a “simple” leaf. It is like a whole human growing from a hand.
The objective of medical regeneration is to repair damaged tissues using stem cells, and MSCs are among the most promising options (El-Husseiny et al., 2022). They usually come from adipose tissue, bone marrow, peripheral blood, or certain fetal tissues. In addition to their pluripotency, they are also immunomodulatory. Autologous cells come from the recipient, whereas allogeneic cells are harvested from a different animal of the same species, and xenogeneic cells come from an animal of a different species.
Once these cells are administered to the site of injury, they begin the regeneration process by interacting with the other cells present. This interaction helps the cells function correctly again and contribute to the process so that the wound can eventually heal. This process can take time.
Regenerative therapy is still a work in progress, but it may eventually become a much more widely used strategy in both human and veterinary medicine. It may be applied to tissues and organs throughout the body, including the skin, liver, kidneys, lungs, parts of the eyes, muscles, joints, tendons, and ligaments, and potentially to the treatment of individuals with paraplegia.
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