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What is metachromatic leukodystrophy?

Metachromatic leukodystrophy is an inherited disorder characterized by the accumulation of fats called sulfatides
m cells. This accumulation especially affects cells in the nervous system that produce myelin, the substance that
msulates and protects nerves. Nerve cells covered by myelin make up a tissue called white matter. Sulfatide
accumulation in myelin-producing cells causes progressive destruction of white matter (leukodystrophy)
throughout the nervous system, including in the brain and spinal cord (the central nervous system) and the nerves
connecting the brain and spinal cord to muscles and sensory cells that detect sensations such as touch, pam, heat,
and sound (the peripheral nervous system).

In people with metachromatic leukodystrophy, white matter damage causes progressive deterioration of
mtellectual functions and motor skills, such as the ability to walk. Affected individuals also develop loss of
sensation in the extremities (peripheral neuropathy), incontinence, seizures, paralysis, an mnability to speak,
blindness, and hearing loss. Eventually they lose awareness of their surroundings and become unresponsive.
While neurological problems are the primary feature of metachromatic leukodystrophy, effects of sulfatide
accumulation on other organs and tissues have been reported, most often involving the gallbladder.

The most common form of metachromatic leukodystrophy, affecting about 50 to 60 percent of all individuals
with this disorder, is called the late infantile form. This form of the disorder usually appears in the second year of
life. Affected children lose any speech they have developed, become weak, and develop problems with walking
(gait disturbance). As the disorder worsens, muscle tone generally first decreases, and then increases to the point
of rigidity. Individuals with the late infantile form of metachromatic leukodystrophy typically do not survive past
childhood.

In 20 to 30 percent of individuals with metachromatic leukodystrophy, onset occurs between the age of 4 and
adolescence. In this juvenile form, the first signs of the disorder may be behavioral problems and increasing
difficulty with schoolwork. Progression of the disorder is slower than in the late infantile form, and affected
mdividuals may survive for about 20 years after diagnosis.

The adult form of metachromatic leukodystrophy affects approximately 15 to 20 percent of individuals with the
disorder. In this form, the first symptoms appear during the teenage years or later. Often behavioral problems
such as alcoholism, drug abuse, or difficulties at school or work are the first symptoms to appear. The affected
mdividual may experience psychiatric symptoms such as delusions or hallucinations. People with the adult form of
metachromatic leukodystrophy may survive for 20 to 30 years after diagnosis. During this time there may be
some periods of relative stability and other periods of more rapid decline.


http://ghr.nlm.nih.gov/condition/metachromatic-leukodystrophy/show/print#skipNav

Metachromatic leukodystrophy gets its name from the way cells with an accumulation of sulfatides appear when
viewed under a microscope. The sulfatides form granules that are described as metachromatic, which means they
pick up color differently than surrounding cellular material when stained for examination.

How common is metachromatic leukodystrophy?

Metachromatic leukodystrophy is reported to occur in 1 n 40,000 to 160,000 individuals worldwide. The
condition is more common in certain genetically isolated populations: 1 in 75 in a small group of Jews who
mmmigrated to Israel from southern Arabia (Habbanites), 1 in 2,500 in the western portion of the Navajo Nation,
and 1 in 8,000 among Arab groups in Israel.

What genes are related to metachromatic leukodystrophy?

Most individuals with metachromatic leukodystrophy have mutations in the ARSA gene, which provides
mstructions for making the enzyme arylsulfatase A. This enzyme is located in cellular structures called lysosomes,
which are the cell's recycling centers. Within lysosomes, arylsulfatase A helps break down sulfatides. A few
individuals with metachromatic leukodystrophy have mutations in the PSAP gene. This gene provides instructions
for making a protein that is broken up (cleaved) into smaller proteins that assist enzymes in breaking down
various fats. One of these smaller proteins is called saposin B; this protein works with arylsulfatase A to break
down sulfatides.

Mutations in the ARSA or PSAP genes result in a decreased ability to break down sulfatides, resulting in the
accumulation of these substances in cells. Excess sulfatides are toxic to the nervous system. The accumulation
gradually destroys myelin-producing cells, leading to the impairment of nervous system function that occurs in
metachromatic leukodystrophy.

In some cases, individuals with very low arylsulfatase A activity show no symptoms of metachromatic
leukodystrophy. This condition is called pseudoarylsulfatase deficiency.

Related Gene(s)

Changes in these genes are associated with metachromatic leukodystrophy.

e ARSA
e PSAP

How do people inherit metachromatic leukodystrophy?

This condition is inherited in an autosomal recessive pattern, which means both copies of the gene in each cell
have mutations. The parents of an individual with an autosomal recessive condition each carry one copy of the
mutated gene, but they typically do not show signs and symptoms of the condition.

Where can I find information about diagnosis or management of
metachromatic leukodystrophy?



These resources address the diagnosis or management of metachromatic leukodystrophy and may include
treatment providers.

* Gene Review: Arylsulfatase A Deficiency (http//www.ncbinlm.nih.gov/books/NBK 1130/)

¢ Genetic Testing Registry: Metachromatic leukodystrophy (http://www.ncbi.nlm.nih.gov/gtr/conditions/
C0023522)

¢ Genetic Testing Registry: Sphingolipid activator protein 1 deficiency (http//www.ncbinlm.nih.gov/gtr/
conditions/C0268262)

You might also find information on the diagnosis or management of metachromatic leukodystrophy in Educational
resources (http://ghr.nlm.nih. gov/condition/metachromatic- leukodystrophy/show/Educationab-resources) and
Patient support (http://ghr.nlm.nih. gov/condition/metachromatic-leukodystrophy/show/Patient-+support).

General nformation about the diagnosis (http//ghr.nim.nih.gov/handbook/consult/diagnosis) and management
(http://ghr.nlm.nih. gov/handbook/consult/treatment) of genetic conditions is available n the Handbook. Read
more about genetic testing (http:/ghr.nim.nih. gov/handbook/testing), particularly the difference between clinical
tests and research tests (http://ghr.nlm.nih.gov/handbook/testing/researchtesting).

To locate a healthcare provider, see How can I find a genetics professional in my area? (http://ghr.nlm.nih.gov/
handbook/consult/findingprofessional) in the Handbook.

Where can I find additional information about metachromatic
leukodystrophy?

You may find the following resources about metachromatic leukodystrophy helpful. These materials are written
for the general public.

¢ MedlinePlus - Health information
Health Topic: Leukodystrophies (http://www.nlm.nih.gov/medlineplus/leukodystrophies.html)

¢ Genetic and Rare Diseases Information Center - Information about genetic conditions and rare diseases
(http//rarediseases.info.nih.gov/gard/3230/resources/resources/1)

¢ Additional NIH Resources - National Institutes of Health
NINDS Metachromatic Leukodystrophy Information Page (http://www.ninds.nih.gov/disorders/
metachromatic leukodystrophy/metachromatic _leukodystrophy.htm)

e Educational resources - Information pages

o Disease InfoSearch: Metachromatic leukodystrophy (http//www.diseasemnfosearch.org/
Metachromatic+leukodystrophy/4691)

o Orphanet (http//www.orpha.net/consor/cgi-bm/OC _Exp.php?Lng=EN &Expert=512)
o Patient support - For patients and families

o Children Living with Inherited Metabolic Diseases (http//www.climb.org.uk/)



o Hunter's Hope Foundation (http//www.huntershope.org/site/PageServer)
o MLD Foundation (http//mldfoundation.org/ndex.html)

o National Organization for Rare Disorders (http//www.rarediseases.org/rare-disease-mformation/
rare-diseases/bylD/212/viewAbstract)

o National Tay-Sachs and Allied Diseases Association (http//www.ntsad.org/)
o United Leukodystrophy Foundation (http://ulf org/)

You may also be interested in these resources, which are designed for healthcare professionals and researchers.

Gene Reviews - Clinical summary (http//www.ncbinim.nih.gov/books/NBK 1130/)

Genetic Testing Registry - Repository of genetic test information

o Genetic Testing Registry: Metachromatic leukodystrophy (http//www.ncbi.nlm.nih.gov/gtr/
conditions/C0023522)

o Genetic Testing Registry: Sphingolipid activator protein 1 deficiency (http//www.ncbinlm.nih.gov/
gtr/conditions/C0268262)

ClinicalTrials.gov - Linking patients to medical research (httpz//clinicaltrials. gov/ct2/results?cond=%22
metachromatic%?20leukodystrophy%22)
PubMed - Recent literature (http//www.ncbinlm.nih.gov/pubmed?term=(Leukodystrophy,%20
Metachromatic%S5BMAJR%5D)%20AN D%20(metachromatic%?20leukodystrophy%5BTIAB%S5D)
%20AND%20english%5Bla%5D%20 AN D%20human%S5Bmh%5D%20AND%20%22last%20
1800%20days%22%5Bdp%35D)

OMIM - Genetic disorder catalog

o METACHROMATIC LEUKODYSTROPHY (http-/omim.org/entry/250100)

o METACHROMATIC LEUKODYSTROPHY DUE TO SAPOSIN B DEFICIENCY
(http//omim.org/entry/249900)

What other names do people use for metachromatic
leukodystrophy?

ARSA deficiency

arylsulfatase A deficiency disease

cerebral sclerosis, diffuse, metachromatic form
cerebroside sulphatase deficiency disease
Greenfield disease

metachromatic leukoencephalopathy

MLD

sulfatide lipidosis

sulfatidosis



For more mformation about naming genetic conditions, see the Genetics Home Reference Condition Naming
Guidelines (http//ghr.nim.nih.gov/ConditionNameGuide) and How are genetic conditions and genes named?
(http:/ghr.nlm.nih. gov/handbook/mutationsanddisorders/naming) in the Handbook.

What if I still have specific questions about metachromatic
leukodystrophy?

Ask the Genetic and Rare Diseases Information Center (http/rarediseases.info.nih.gov/GARDY).

What glossary definitions help with understanding metachromatic
leukodystrophy?

autosomal ; autosomal recessive ; cell ; central nervous system ; deficiency ; diagnosis ; enzyme ; gait ;
gallbladder ; gene ; hallucinations ; incontimence ; mherited ; juvenile ; leukodystrophy ; leukoencephalopathy ;
motor ; muscle tone ; nervous system ; neurological ; neuropathy ; peripheral ; peripheral nervous system ;
peripheral neuropathy ; progression ; protein ; recessive ; sclerosis ; sensory cells ; teenage ; tissue ; toxic ;
white matter

You may find definitions for these and many other terms in the Genetics Home Reference Glossary
(http://ghr.nlm.nih. gov/glossary).
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healthcare professional. See How can I find a genetics professional in my area? (http:/ghr.nlm.nih.gov/handbook/
consult/findingprofessional) in the Handbook.
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