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According to United Network for Organ Sharing (UNOS) just in the year 2000 onwards there would be 

severe donor organ shortage for those in the USA awaiting transplants, as for example in case of liver 

transplant for end state liver disease. Previous attempts to address this shortage have included 

bioartificial livers and extracorporeal liver assist devices. 

 In the year 1999, UNOS reported 66175 registered patients on their national organ transplant 

waiting list. Of these, 14088 patients were registered for a liver transplant. The 1998 human donor liver 

pool was only 44871, permanent whole organ xenotransplants could be a potential alternative2-4. 

Because there is a worldwide shortage of organs for clinical implantation and many patients awaiting 

replacement organs, die on the waiting list. What are the scientific options available? 

(a)  Use and potentialities for organs taken from primate organ and from other species 

(xenotransplantation).           

(b)  Using stem cell technologies – for the end state degeneration of an important organ. 

(c)  Use of clone technology for creation of specific cells/organ solely for the transplantation purpose. 

(d)  Tissue engineered 3-dimensional organs. 

(e)   Artificial organ. 

Mary Shelley’s description in a wonderful science fiction “Frankenstein” is how a morally and physically 

superior creature is constructed taking parts collected from a graveyard. This creature turned violent 

when its creator rejected him .This is probably the first depiction of positive and negative impact of the 

use of dead body and its organs (1831). 

Recent advances in understanding the mechanisms of transplant rejection have brought science to a 

stage where it is reasonable to consider that organs from other species, probably pigs, may soon be 

engineered to minimise the risk of serious rejection and used as an alternative to human tissues, 

possibly ending organ shortages to treat life-threatening and debilitating illnesses such as cancer, 

diabetes, liver failure and Parkinson’s disease. Other procedures, some of which are being investigated 

in early clinical trials, aim to use cells or tissues from other species. 

The early years of the twentieth century brought a number of revolutionary advances in science and 

medicine. One of them is vascular anastomosis. This paved the way for successful organ transplantation 

as well as avoiding unnecessary amputation of the injured extremities. 

Organ transplantation as a therapeutic strategy for patients with end-stage organ disease had been 

achieved due to greater insight into the immunobiology of graft rejection and better measures for 

surgical and medical management. 

It is now known that T cells play a central role in the specific immune response of acute allograft 

rejection. Strategies to prevent T cell activation or effectors’ function are thus all potentially useful for 

immunosuppressant. Standard immunosuppressive therapy in renal transplantation consists of baseline 

therapy to prevent rejection and short courses of high-dose corticosteroids or monoclonal or polyclonal 

antibodies as treatment of ongoing rejection episodes. Triple-drug therapy with the combination of 

cyclosporine, corticosteroids and azathioprine is now the most frequently used immunosuppressive 

drug regimen in cadaveric kidney recipients. The continuing search for more selective 

immunosuppressant and less side-effect lead to the discovery of new drugs like tacrolimus, 

mycophenolate mofetil and mizoribine (which selectively inhibit the enzyme inosine monophosphate 



dehydrogenase, the rate-limiting enzyme for de novo purine synthesis during cell division), and sirolimus 

(rapamycin) [which acts on and inhibits kinase homologues required for cell-cycle progression in 

response to growth factors, like interleukin-2 (IL-2)]. Other new pharmacological strategies and 

innovative approaches to organ transplantation are also under development.  
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