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                                                          Xenotransplantation
        What are the risks?
(What is xenotransplantation?:
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When an organ doesn’t work any more, transplantation is actually the best treatment possible to save ailing patients nevertheless nowadays the world is facing a burning issue: there are much more needs of organs than available. According to this diagram there should be nearly twice more transplantations than those that are already accomplished; consequently, there are around 3000 deaths per year of patients waiting for an organ transplant.
       Xenotransplantation, which is the transplantation of an organ from one species to another, may be the best solution to cut back this shortage. Researchers have already considered grafting organs from chimpanzees or baboons but the pig revealed to be a more appropriate donor, from a biological or even ethical viewpoint. Theoretically, breeding a herd could supply organs indefinitely.
In 1964 the first successful transplantation of a pig’s ventricular valve on a human being took place in the United States. However, the transplantation of a whole organ from an animal is still impossible, because of the risks linked with this operation. 

(Rejection of the transplant:

              The first problem that makes the transplantation of a whole organ so risky be it from an animal or from a man is I our immune system.

             (How does the immune system works?
                            
             The immune system aims at defending the human body against any infection from foreign organisms. As a result, when a transplant is made, the cells introduced in the received body are recognized as foreign by the immune system, that kill them fast.
                       Cell-mediated response:
Each cell of a human body is covered by proteins called MHC proteins. These proteins are so numerous that nearly each human being presents a unique type of protein. If a lymphocyte recognizes a non self MHC protein, then it will activate lymphocytes TCD8 and B which will destroy foreign cells, leading to a graph rejection. [cf pictures] : this is the cell-mediated response of the immune system by the intrusion of foreign antigens in the body.                    
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                    Humoral response:

Besides, there is another risk of rejection which involves proteins in the blood plasma called “complement”. When they detect a foreign organism such as pig’s tissues, they can attract blood cells that will “eat” the foreigner. They can also attract antibodies that will identify the tissue so that it can be destroyed by the immune system. The complement molecules can finally group together in a complex which will dig a fatal hole in the tissue. The attack of the complement is one of the main barriers to xenografts. This reject, called acute vascular rejection occurs very fast, killing the transplant in some minutes. 


(Xenozoonose:


The second threat that would involve xenotransplantation is the infection by diseases transmitted by the animal donor. Beyond the danger of an obvious disease affecting the organ, there is a less obvious risk that the donor carries a virus which is not harmful to him, but that would be activated once introduced in the human body. Such virus could bring about severe diseases, and the potential risk may concern the whole society insofar as this could lead to a world-wide epidemic.

            All in all, if xenotransplantation may procure all the organs that lack, the risks have to be attentively examined. To curb the risk of rejection researchers have already studied the possibility of introducing human genes in the pig’s patrimony so that the immune system couldn’t detect the foreign organ. But there still remains the danger of zenozoonose that can’t be prevented. To minimize this risk, donor pigs are raised in germ-free colonies. But is that enough?
Beyond the biological problems there is also an ethical wondering: will people consent to have a heart from a pig?
Awaiting the answers, let’s not forget that artificial organs can still help alleviate this problem.
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