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Gaucher disease possible
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Liver cells of a mouse with Gaucher disease are engorged by lipids and
surrounded by normal looking liver cells, which in fact are also abnormally
affected. Credit: Pramod Mistry, M.D., Yale School of Medicine

Researchers at Yale School of Medicine have found that new disease
pathways involving more than one cell type leads to Type 1 Gaucher
disease, a rare genetic disorder in which fatty substances called
glycosphingolipids accumulate in cells, resulting in liver/spleen
enlargement, osteoporosis, bone pain, and increased risk of cancer and
Parkinson's disease.

The new findings could lead to less expensive and more effective ways
to treat the disorder, which affects about 1 in 50,000 people in the
general population. Those of Eastern and Central European (Ashkenazi)
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Jewish heritage are at highest risk for the disease, with 1 in 750 affected.
The results are published in the October 18 issue of Proceedings of the
National Academy of Sciences.

Treatment for Type 1 Gaucher disease—the type that does not cause a
rare and fatal neurodegenerative childhood disease—involves expensive
recombinant enzyme infusions every two weeks for life, which on
average cost $200,000 per year. Gaucher disease symptoms are
unpredictable, even among affected siblings. "In order to tailor treatment
to individuals, we need an improved understanding of the disease
mechanisms," said senior author of the study, Pramod Mistry, M.D.,
professor of pediatrics and internal medicine at Yale School of
Medicine.

For almost 20 years, investigators around the world have tried and failed
to develop mouse models of Type 1 Gaucher disease that replicate the
human disease faithfully. Mistry and his team were able to develop a
mouse model that replicates all of the features of the human disease.

It was previously thought that the disease affects only one cell type in the
body called macrophages. "In our study we show that all cell types are
involved and lipids that accumulate trigger abnormal signaling resulting
in the malfunction of many cell types," said Mistry. "This helps explain
aspects of the disease, such as osteoporosis, cancer risk, and risk of 
Parkinson's disease, all of which did not respond to macrophage-directed
enzyme therapy. With this knowledge, we can look forward to
developing treatments that are directed not only to macrophages, but to
all cell types involved in the disease process."

Mistry and his team have just started enrolling patients in an
international trial of a small molecule substrate inhibitor—in the form of
a pill, which was developed by Genzyme Corporation. "Because it is a
pill and will affect all cell types, we expect it to reverse all, not just part,
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of the disease. Also, it should be less expensive than enzyme treatment,"
he said.

  More information: Citation: PNAS doi:10.1073/pnas
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