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Lay Summary
 We have discovered that NPC cells have dramatically lower lysosomal calcium, this results in an inability to recycle lipids which ultimately results in their storage (cholesterol, sphingomyelin and glycosphingolipids). The cause of this storage is sphingosine, a lipid which accumulates in the brain and other organs of NPC patients. Storage of sphingosine is the first measurable event after prevention of NPC1 function in normal cells, and it is this storage that causes all the downstream events. 
In this grant we are testing two therapeutic approaches based upon these findings. The first is to reduce sphingosine accumulation, which we are doing either with miglustat or myriocin. So far we have treated mice with miglustat and tissues are being analysed to measure sphingosine before and after treatment to test whether this is why miglustat is of benefit in NPC1 disease. 

To do this we have set up a new HPLC system in the laboratory and this has been validated and tissue samples are now being analysed.

Myriocin is a toxic drug that can be used experimentally in animals to test whether or not reducing the manufacture of sphingolipids is of therapeutic benefit. These studies are ongoing, as we have not achieved a dosing schedule that allows the mice to be treated over a prolonged period of time. We are reducing the dose further to try and achieve this. 
The second therapeutic approach we are testing is to compensate for the low lysosomal calcium levels in NPC by elevating the levels of calcium in the cytoplasm of the cell, using the natural product curcumin. We have found that curcumin therapy results in benefit. 

We have combined miglustat with curcumin to target two different steps of the disease process and found that the benefits of combination therapy are greater than using either drug alone. We are now doing a larger scale experiment to validate this finding and explore the effects of combination therapy in more detail. This is being performed on our existing NPC1 mouse colony and a new clean colony we have obtained from the USA that are in our new animal facility.

This large-scale study is in progress. A key factor in this experiment is determining what, in addition to survival, should be measured to determine how well the therapies work. We have therefore also been testing which methods of analyzing clinical improvement/stabilization in the NPC1 mice are sensitive and quantitative enough to be used in the combination therapy trial. 

Of the 15 behavioral tests we have evaluated to date three are robust and sensitive so will be used to determine the outcome in the combination therapy trial. 
