
  

Organ Transplant Research 
Demand for organs for transplant outstrips supply. The NHS 

Blood and Transplant’s strategy ‘Taking Organ Transplantation 

to 2020’
1
 highlights the importance of a co-ordinated and 

sustainable programme of research to improve transplantation 

rates in the UK. This POSTbox, expanding on the POSTnote 

441, Organ Donation and Transplants, summarises research 

efforts to improve transplant outcomes and meet demand for 

organs. 

Preventing Damage during Transplant 
Organ damage - which can occur on removal from the donor 

during transport and transplant - reduces the overall success 

rate of transplant operations. Currently, organs are cooled and 

transported on ice. This slows the rate of organ degradation 

but does not stop it. When an organ is transplanted into a 

recipient, damage is caused by the increase in temperature 

and the re-introduction of oxygen. This is known as 

reperfusion injury and can threaten the success of the 

transplant. The length of time an organ remains viable once 

removed from the donor is limited, reducing the distance it can 

be transported. One research area is focused on how to 

improve transplant outcomes by reducing reperfusion injury. 

Organs such as the kidney are perfused with biologically 

balanced fluid containing nutrients and oxygen at low 

temperatures to reduce organ degradation and reperfusion 

injury. Researchers at Oxford are developing a technique to 

maintain the quality of livers once removed. The liver is placed 

in a perfusion machine which mimics body conditions by 

keeping the organ warm and perfusing it with blood. This 

keeps the organ functioning, allowing it to recover from any 

damage sustained during removal. The performance of the 

organ can be monitored before transplant to see if it is 

suitable. This system also extends the length of time an organ 

can last outside the body, and thus the distance it can be 

transported. Eight patients have successfully received livers 

treated with these machines in a trial that aims to recruit 20 

patients. A similar system is being developed in the UK for 

kidneys. Lung perfusion is also being investigated in North 

America. It is estimated that 5% of the organs which are 

currently unusable could be transplanted using the technique.
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Managing the Immune System 
Organ damage during transplantation can be reduced by 

minimising the effects of the immune system. A number of 

proteins - collectively known as ‘complement’ - involved in the 

immune response can trigger inflammation of the organ 

leading to damage. A molecule is being developed by Kings 

College London which coats the inside of an organ and mops 

up complement thereby reducing organ damage.
2
 This has the 

advantage of being able to treat the organ once removed from 

the donor and before it is put in the recipient. This approach 

works well in animal models and there are plans to begin a 

large, multi-centre human clinical trial in the UK.  

 

Reducing the amount of immunosuppressant drugs a 

transplant recipient takes also helps to reduce side-effects. 

One way to do this is to trick the patient’s own immune cells. 

Special immune cells called regulatory T-cells stop the 

immune system from destroying tissue that they recognise.
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Regulatory T-cells that recognise the organ to be transplanted 

can be grown outside the body and then injected back into the 

patient to stop rejection. EU-funded clinical trials are underway 

in which the University of Oxford and Kings College London 

are partners. 

 

Another line of research is seeking to establish markers in 

patients’ DNA that may indicate which patients can reduce the 

amount of immunosuppressants and still not reject their 

transplants.  A Europe-wide search for such people has found 

a limited number (fewer than 20), and the study has found 

several potential DNA markers.
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Regenerative Medicine 
An important recent advance in organ transplant research is 

making replacement organs for patients from their own stem 

cells. This is known as regenerative medicine. Early 

successes include a trachea transplant which was first carried 

out on a patient in Spain in 2008; the second was for a child at 

Great Ormond Street in 2010. The cells for both were 

developed and grown by a group in Bristol and added to 

‘scaffolds’ formed from a donor trachea stripped of its cells. 

Both patients are doing well. Subsequent trachea transplants 

have taken place where scaffolds are synthetically produced 

before being seeded with the patient’s own stem cells. These 

have the added advantage of not needing to wait for a donor 

trachea. Clinical trials for bespoke larynx and trachea 

replacements are due to start in London in 2014. These are 

the first stem cell-based organ replacement trails in the world. 

However this technique is much more difficult for complex 

organs like kidneys which have more cell types and require a 

blood supply. While there has been good progress in mice and 

rats, the production of bespoke complex organs for humans is 

decades away. 

An alternative technique of generating stem cell derived 

human organs is organ bud transplantation. A Japanese 

laboratory has published a proof of concept paper for the 

technique.
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The group managed to grow a small section of fully 

functional human liver in a mouse. To do this they induced 

cultured human stem cells to become liver cells. After 48 hours 

the bud was transplanted into a mouse with no immune 

response to prevent rejection of human tissue. After 60 days 

the bud had produced a small section of human liver within the 

mouse. If this technique can be developed further it may 

provide a way of growing complex organs in the future.  
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