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Transplantation Immunology from the Historical Perspective
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ABSTRACT

Transplantation would be the only way to cure the end-stage organ failure involving
heart, lung, liver, kidney and pancreas. The replacement of the parts of the body damaged
to lose its function or lost to trauma must be a dream of human-being. Human history
is replete with chimeras, from sphinxes to mermaids, making one wonder if the ancients
might actually have dreamed of what now is called ‘xenotransplantation’. In the 20th
century, the transplantation of organs and tissues to cure disease has become a clinical
reality. The development in the fields of surgical techniques, physiology and immunology
attributed to the successful transplantation in human. In the center of the successful
transplantation lies the progress in understanding the cellular and molecular biology of
immune system which led to the development of immunosuppressive drugs and the
invention of the concept of immunological tolerance. The mandatory side effects of
immunosuppressive drugs including infection and cancer forced us to search alternative
approaches along with the development of new immunosuppressive agents. Among the
alternative approaches, the induction of a state of immunologic tolerance would be the
most promising and the most generic applicability as a future therapy. Recent reports
documenting long-term graft survival without immunosuppression suggest that
tolerance-based therapies may become a clinical reality. Last year, we saw the epoch
making success of overcoming hyperacute rejection in porcine to primate xeno-
transplantation which will lead porcine to human xenotransplantation to clinical reality.
In this review, I dare to summarize the development of transplantation immunology from
the perspective of history. (Immune Network 2004;4(1):1-6)
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Table I. Major discoveries and developments in transplantation

Year Investigator Discoveries and developments
1884~ 1895 Metchnikoff, von Behring, Discover components of the immune system
Kitasato, Bordet

1901 Landsteiner Discovers ABO blood group, the first histocompatibility antigens

1943 Gibson, Medawar Rejection is an immune reaction

1945 Owen Discovers natural blood-cell chimerism in freemartin cattle

1948 Goer, Snell Discover mouse MHC

1951 French Surgeon Renal transplantation to the pelvic location

1953 Billingham, Brent, Medawar Neonatal tolerance in mice

1954 Mitchison Rejection is cell mediated

1955 Main, Prehn Demonstrate acquited adult tolerance in mice, presaging BMT

1957 Simonsen, Billingham, Brent Recognize graft-versus-host disease in chickens and mice

1958 Dausset, van Rood Discover first human MHC antigens-human leukocyte antigen (HLA)

1959 Mutray The first example of prolonged kidney allograft survival in the human

1959 Schwartz, Dameshek Discover drug immunosuppression and postulate drug-associated
deletional tolerance

1962 Mutray Carries out the first successful kidney transplantation (17 months) under
drug immunosupptession only

1963 Mathe The first long survival (2 yeats) after BM transplantation

1967 First clinical use of anti-lymphoid antibodies in transplantation

1967 The first successful transplantation of an external human
organ (the liver)

1968 Barnard The first successful human heart transplantation

1968 Gatti, Good, Bach, Terasaki First lifetime tolerance in human BM recipients aided by serologic HLA
typing-matching

1968 Barker, Billingham Definitive demonstration of immune ignorance of allogratts

1974 Zinkernagel Biologic tole of MHC discoveted in infection immunity and
extrapolated to transplantation immunology

1976 Borel and Sandoz scientists Discover cyclosporine immunosuppression; clinical introduction
(Calne) 3 years later

1986 Goto Discovers tacrolimus; clinical introduction 3 years later

1996 Bluestone Blocking of 'second signals' shown to enhance expetimental graft
survival

1999 ~2001 Sakaguchi Discovers naturally occutring regulatory T cell and its suppressive

effect on alloreactive T cells
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Table II. Categories of tolerance-inducing mechanism

Category Mechanism

Clonal deletion
Veto cells
Fas-mediated

IL-2 dependent
Others?
Suppressor-mediated

Central deletional
Peripheral deletional

Peripheral nondeletional Non-suppressor: anergy,

immune-deviation, others

1953 Sir Peter Medawar’} 3 %2 transplantation
toleranceS HF o]F 509 FoF AYA LS &
st oA 7R W Eo] 53] ATE Zd oA 4y
% TH(Table II).
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