


Hepatic retinopathy is the dysfunction and the 

degeneration of the sensory retina in patients with 

liver disease.



The dysfunction of the retina is 

reflected in alterations of the 

electroretinogram (ERG). The ERG 

waves are strongly decreased and 

delayed. The alterations are 

correlated with the stage of the liver 

disease.



Liver transplantation results in a 

significant improvement of the ERG.



A key feature of liver disease is the elevation in blood 

ammonia. Ammonia is taken up by glial cells, and is 

converted here to glutamine.



Elevated ammonia is 

toxic to glial cells. 

Ammonia causes 

glial cell dysfunction, 

swelling, and death.



The dysfunction and swelling of glial cells results in tissue edema, 

as observed here in the retina.



In our experiments, we found that glutamine, but 

not ammonia, induces a swelling of glial cells.



The swelling was mediated by 

mitochondrial dysfunction, oxidative 

stress, and an influx of ions and water 

into the cells.



Glial cell swelling is a feature not only of hepatic 

retinopathy, but also of other retinal diseases such as  

diabetic retinopathy, retinal ischemia and 

inflammation.



Glial cell swelling is also a feature of brain edema 

caused by liver disease, stroke or trauma.



Mitochondrial dysfunction plays an important role in 

hepatic retinopathy. Mitochondrial dysfunction is also 

observed in other retinal diseases such as glaucoma, and is a 

feature of normal aging. Therefore, we think that 

investigation of hepatic retinopathy may also improve our 

understanding of other retinal diseases.



The retina is a part of the brain, and can 

be used as a model system of the brain. 

This has various adventages. For 

example, the retina can be directly 

investigated in a non-invasive fashion.



We found an 

improvement of the 

ERG after liver 

transplantation. This 

underlines the 

importance for the 

development of new 

therapeutic strategies 

for patients that are 

waiting for liver 

transplantation.



The aim is the 

protection of the 

retina and the brain

gainst the harmful 

effects of ammonia.


