Organ Transplants

Many organs and tissues are now routinely transplanted from one human to another. Except for the rare cases where the donor and recipient are monozygotic "identical" twins, such grafts are called allografts.

· kidney
· heart
· lungs
· pancreas
· liver
· skin
· cornea
· blood
· bone marrow
The Problems

· Graft rejection 

The patient's immune system "sees" an allograft as foreign (antigenic) and mounts an immune response against it.

· Infections
Attempts to suppress the immune response to avoid graft rejection weakens the ability of the body to combat infectious agents (bacteria, viruses, fungi).

Coping with the Problems

· Use the patient's own tissue when possible (skin, bone marrow, blood vessels). 

· Use tissue from an "identical" (monozygotic) twin in the very rare cases that one is available. Being genetically identical, the recipient sees the transplant as "self", not as foreign, and does not mount an attack against it. The first successful kidney transplants (done in the mid 50s) were between identical twins, and both donors and recipients went on to lead normal lives.

· Use an "immunologically privileged" site. These are parts of the body where the immune system is prevented from mounting an attack. They include the eye, testes, and brain, but only the eye's privileged status has so far been exploited (for corneal grafts).

· Use a relative, preferably a sibling, as the donor. While never identical, they may have inherited some of the same histocompatability antigens so the recipient's immune response may not be as strong as it otherwise would be.

· Tissue-typing. Determine the histocompatibility antigens of both recipient and potential donor and use the organ with the fewest mismatches.

· Immunosuppression. Use immunosuppressive agents to blunt the recipient's immune response. Invariably required for all allografts.

Tissue Typing

The strongest antigens expressed by tissues are the class I histocompatibility molecules. 

These are encoded by an array of genes on chromosome 6 called the major histocompatibility complex (MHC) also called the human leukocyte antigen system (HLA). PRIVATE "TYPE=PICT;ALT="
Class I molecules are expressed at the surface of almost all the cells of the body (except for red blood cells and the cells of the central nervous system).

Most tissue typing is done using serological methods: antibodies specific for those HLA antigens that have been identified in the human population. A reaction between antigen and antibodies establishes the phenotype. 

So what hope do this hold for the dialysis patient awaiting a kidney transplant?  If the patient has a large family of willing donors, the odds for a good match are not bad.  But,  most organs are transplanted from cadavers to complete strangers and tissue typing is usually limited to looking for 6 HLA antigens: 

The following table shows the results of a study of several thousand kidney recipients, the results tell us:

· Having no mismatches provides a clear, but modest, advantage over mismatched kidneys. (This advantage is cumulative: at 17 years, 50% of the kidneys with no mismatches are still functioning while 50% of those with one or more mismatches have been lost after 8 years.)

· However, the incremental disadvantage of additional mismatches is small. In fact, the procedures to prevent rejection are now sufficiently good that 80% of all kidneys - even those with all loci mismatched - can be expected to be functioning at the end of the first year.
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Immunosuppression

Immunosuppression is the treatment of the patient with agents that inhibit the immune response. e.g. 

Purine analogs:  These are relatives of the purines used in DNA synthesis. Because they interfere with DNA synthesis, they interfere with the rapid cell proliferation needed for immune responses.  Unfortunately, these drugs also interfere with the many other tissues that depend on rapid cell division (e.g., lining of the intestine, hair follicles) so they have many unpleasant side effects. Therefore, the search for agents that specifically target immune cells goes on.

Monoclonal antibodies:  Two types are now used.

· One targets T cells..  The other targets the IL-2 receptor and thus inhibits only activated T-cells. 

Side effects of immunosuppression = Infections

The immune system is vital to protect us against infectious agents (bacteria, viruses, fungi). So infection is a frequent side effect of immunosuppression in transplant recipients. Fortunately, the infections can usually be controlled by the appropriate antibiotic, antiviral drug, etc.

What are the future prospects for transplantation?

Although organ transplants have helped lots of people, ways need to be found to

· increase the number of available organs (the need now far exceeds the supply)

· find more precise methods of immunosuppression in order to prevent rejection without the dangerous side effects of infection.

Both these problems may be helped by xenotransplantation the use of organs from other animals. A number of attempts have been made to use hearts, livers, and kidneys from such primates as chimpanzees and baboons - so far with limited success. One reason is that xenotransplants usually are attacked immediately by antibodies of the host resulting in hyperacute rejection. But perhaps the use of pigs as organ donors will be feasible.

(Their organs are about the right size for use in humans. 

(They can be made transgenic for molecules that may circumvent hyperacute rejection (for example, by expressing the human group O red blood cell antigen thus mimicking cells of a "universal donor"; the chronic, T-cell-mediated, rejection that plagues all allografts.

(They can be produced in the numbers needed.

Animals often contain latent viruses in their cells. If their cells are transplanted into humans, could these viruses infect the patient? start an epidemic?

The danger seems greater for xenotransplants from other primates. (There is some evidence that the retrovirus HIV arrived in humans from a primate host.)

However, retroviruses have also been found in some pigs. One of these is able to infect human cells grown in tissue culture.

For these reasons, many biologists are urging that surgeons proceed cautiously with xenotransplants.
