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	1. TRANSPLANTATION
Dr Sitaram Swain
  


	2. Transplantation Immunology
Alexis Carrel  reported the first systematic study of
transplantation in 1908; he interchanged both
kidneys in a series of cats, some of which maintained
urinary output for up to 25 days. Although all the cats
eventually died, the experiment established that a
transplanted organ could carry out its normal
function in the recipient.
The first human kidney transplant, attempted in 1935
by a Russian surgeon, failed because a mismatch of
blood types between donor and recipient caused
almost immediate rejection of the kidney. This rapid
immune response, termed hyperacute rejection .
 


	3. Finally, in 1954  a team in Boston headed by Joseph
Murray performed the first successful human kidney
transplant between identical twins, followed 3 years
later by the first transplant between non-identical
individuals.
Immunosuppressive agents can delay or prevent
rejection of transplanted organs, but they have side
effects. New treatments that promise longer transplant
survival and more specific tolerance to the graft without
suppressing other immune function are under
development.
Tissues---graft
 


	4. Immunologic Basis of  Graft Rejection
Autograft is self-tissue transferred from one body
site to another in the same individual. Transferring
healthy skin to a burned area in burn patients and
use of healthy blood vessels to replace blocked
coronary arteries are examples of frequently used
autografts.
Isograft is tissue transferred between genetically
identical individuals. In inbred strains of mice, an
isograft can be performed from one mouse to
another syngeneic mouse. In humans, an isograft
can be performed between genetically identical
(monozygotic) twins.
 


	5. Allograft is tissue  transferred between genetically
different members of the same species. In mice, an
allograft is performed by transferring tissue or an
organ from one strain to another. In humans, organ
grafts from one individual to another are allografts
unless the donor and recipient are identical twins.
Xenograft is tissue transferred between different
species (e.g., the graft of a baboon heart into a
human). Because of significant shortages in donated
organs, raising animals for the specific purpose of
serving as organ donors for humans is under serious
consideration.
 



	7. Cell-Mediated Graft Rejection  Occurs
Graft rejection is caused principally by a cell-mediated
immune response to alloantigens (primarily, MHC
molecules) expressed on cells of the graft.
Both delayed-type hypersensitive and cell-mediated
cytotoxicity reactions have been implicated.
The process of graft rejection can be divided into two
stages:
i. a sensitization phase, in which antigen-reactive
lymphocytes of the recipient proliferate in response to
alloantigens on the graft, and
ii. an effector stage, in which immune destruction of the
graft takes place.
 


	8. Clinical Manifestations of  Graft Rejection
Graft-rejection reactions have various time courses
depending upon the type of tissue or organ grafted and
the immune response involved.
Hyper acute rejection reactions occur within the first 24
hours after transplantation; acute rejection reactions
usually begin in the first few weeks after
transplantation; and chronic rejection reactions can
occur from months to years after transplantation.
 


	9. Pre-Existing Recipient Antibodies  Mediate
Hyperacute Rejection
In rare instances, a transplant is rejected so quickly that
the grafted tissue never becomes vascularized. These
hyperacute reactions are caused by preexisting host
serum antibodies specific for antigens of the graft.
The antigen-antibody complexes that form activate the
complement system, resulting in an intense infiltration
of neutrophils into the grafted tissue.
The ensuing inflammatory reaction causes massive
blood clots within the capillaries, preventing
vascularization of the graft.
 


	10. Several mechanisms can  account for the presence of
preexisting antibodies specific for allogeneic MHC
antigens.
Recipients of repeated blood transfusions sometimes
develop significant levels of antibodies to MHC antigens
expressed on white blood cells present in the transfused
blood.
If some of these MHC antigens are the same as those on a
subsequent graft, then the antibodies can react with the
graft, inducing a hyperacute rejection reaction.
With repeated pregnancies, women are exposed to the
paternal alloantigens of the fetus and may develop
antibodies to these antigens.
 


	11. Finally, individuals who  have had a previous graft
sometimes have high levels of antibodies to the
allogeneic MHC antigens of that graft. In some
cases, the preexisting antibodies participating in
hyperacute graft rejection may be specific for
blood-group antigens in the graft.
If tissue typing and ABO blood-group typing are
performed prior to transplantation, these
preexisting antibodies can be detected and grafts
that would result in hyperacute rejection can be
avoided.
 


	12. Xenotransplants are often  rejected in a hyperacute
manner because of antibodies to cellular antigens of the
donor species that are not present in the recipient
species.
In addition to the hyperacute rejection mediated by
preexisting antibodies, there is a less frequent form of
rejection termed accelerated rejection caused by
antibodies that are produced immediately after
transplantation.
 



	14. Acute Rejection Is  Mediated by T-Cell Responses
Cell-mediated allograft rejection manifests as an acute rejection of
the graft beginning about 10 days after transplantation.
Histopathologic examination reveals a massive infiltration of
macrophages and lymphocytes at the site of tissue destruction,
suggestive of TH-cell activation and proliferation.
Chronic Rejection Occurs Monthsor Years Post-Transplant
Chronic rejection reactions develop months or years after acute
rejection reactions have subsided. The mechanisms of chronic
rejection include both humoral and cell-mediated responses by the
recipient. While the use of immunosuppressive drugs and the
application of tissue-typing methods to obtain optimum match of
donor and recipient have dramatically increased survival of
allografts during the first years after engraftment, little progress
has been made in long-term survival.
 


	15. The use of  immunosuppressive drugs greatly increases
the short-term survival of the transplant, but chronic
rejection is not prevented in most cases. Chronic
rejection reactions are difficult to manage with
immunosuppressive drugs and may necessitate another
transplantation.
Allogeneic transplantation requires some degree of
immunosuppression if the transplant is to survive. Most
of the immunosuppressive treatments that have been
developed have the disadvantage of being nonspecific;
that is, they result in generalized immunosuppression of
responses to all antigens, not just those of the allograft,
which places the recipient at increased risk of infection.
 


	16. GENERAL IMMUNOSUPPRESSIVE THERAPY
In  addition, many immunosuppressive measures are
aimed at slowing the proliferation of activated
lymphocytes.
However, because any rapidly dividing non-immune
cells (e.g., epithelial cells of the gut or bone-marrow
hematopoietic stem cells) are also affected, serious or
even life-threatening complications can occur.
Patients on long-term immunosuppressive therapy are at
increased risk of cancer, hypertension, and metabolic
bone disease.
 


	17. • Azathioprine (Imuran),  a potent mitotic inhibitor, is
often given just before and after transplantation to
diminish T-cell proliferation in response to the
alloantigens of the graft.
• Azathioprine acts on cells in the S phase of the cell
cycle to block synthesis of inosinic acid, which is a
precursor of the purines adenylic and guanylic acid.
 


	18. Cyclophosphamide is an  alkylating agent that
inserts into the DNA helix and becomes cross-
linked, leading to disruption of the DNA chain.
It is especially effective against rapidly dividing
cells and therefore is sometimes given at the
time of grafting to block T-cell proliferation.
Methotrexate acts as a folic-acid antagonist to
block nucleotide biosynthesis.
 


	19. Cyclosporin A ,  FK506 (tacrolimus), and rapamycin (sirolimus)
are fungal metabolites with immunosuppressive properties.
CsA and FK506 drugs block activation of resting T cells by
inhibiting the transcription of genes encoding IL-2 and the high-
affinity IL-2 receptor , which are essential for activation.
Both exert this effect by binding to cytoplasmic proteins called
immunophilins, forming a complex that blocks the phosphatase
activity of calcineurin.
This prevents the formation and nuclear translocation of the
cytoplasmic subunit NFATc and its subsequent assembly into
NFAT, a DNA-binding protein necessary for transcription of the
genes encoding a number of molecules important to T-cell
activation.
 


	20. Rapamycin is structurally  similar to FK506 and also
binds to an immunophilin. However, the rapamycin-
immunophilin complex does not inhibit calcineurin
activity; instead, it blocks the proliferation and
differentiation of activated TH cells in the G1 phase of
the cell cycle.
 


	21. Blocking Co-Stimulatory Signals
Can  Induce Anergy
TH-cell activation requires a costimulatory signal in addition
to the signal mediated by the T-cell receptor. The interaction
between the B7 molecule on the membrane of antigen-
presenting cells and the CD28 or CTLA-4 molecule on T cells
provides one such signal.
Lacking a co-stimulatory signal, antigen activated T cells
become anergic. CD28 is expressed on both resting and
activated T cells and binds B7 with a moderate affinity;
CTLA-4 is expressed at much lower levels and only on
activated T cells but binds B7 with a 20-fold higher affinity.
A second pair of co-stimulatory molecules required for T-cell
activation are CD40, which is present on the APC, and CD40
ligand (CD40L or CD154),which is present on the T cell.
 



	23. Blocking the B7-mediated  co-stimulatory signal
with CTLA-4 after transplantation would cause
the host’s T cells directed against the grafted
tissue to become anergic, thus enabling it to
survive.
 



	25. Graft-versus-host disease (GVHD)
In  the usual procedure, the recipient of a bone-marrow transplant
is immunologically suppressed before grafting. Leukemia
patients, for example, are often treated with cyclophosphamide
and total-body irradiation to kill all cancerous cells. The immune-
suppressed state of the recipient makes graft rejection rare;
however, because the donor bone marrow contains
immunocompetent cells, the graft may reject the host, causing
graft-versus-host disease (GVHD).
GVHD affects 50%–70% of bone-marrow-transplant patients; it
develops as donor T cells recognize alloantigens on the host cells.
The activation and proliferation of these T cells and the
subsequent production of cytokines generate inflammatory
reactions in the skin, gastrointestinal tract, and liver. In severe
cases, GVHD can result in generalized erythroderma of the skin,
gastrointestinal hemorrhage, and liver failure.
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