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GLUT-1 DS : Bif(CRZHDIASDRVEE

Figure Overview of the pathogenesis, phenotypes, diagnosis, and treatment of glucose
transporter type 1 deficiency syndrome (Glutl DS)

Clinical picture (2)

Glucose transporter type 1 deficiency

syndrome (Glut1 DS) is a rare treatable
neurometabolic disorder caused by
monoallelic or, more rarely, biallelic
pathogenic variants in the SLC2AT gene
which encodes Glut1.

Pathogenesis

Glut1 is a glucose transporter mainly
localized in brain capillary endothelial cells
and their encircling astrocytic end-feet.
Here, it plays a critical role in cerebral
glucose delivery, being responsible both

for glucose transport from the bloodstream
into the extracellular cleft (between the
endothelium and astrocyte) and then again
for glucose transport from the extracellular
cleft into astrocytes. Genetically-determined
defects in Glut1 result in impaired glucose
transport across the blood-brain barrier
and into astrocytes, thus causing cerebral
energy failure.

Clinical picture (1)

Classic phenotype: Infantile-onset chronic
encephalopathy with pharmacoresistant
epilepsy, developmental delay, acquired
microcephaly, spasticity, and movement
disorders (ataxia, dystonia, chorea) which
may be continuous, paroxysmal, or
continual with fluctuations in severity.

Francesca Magrinelli et al. Neurology 2020;95:500-
501

© 2020 American Academy of Neurology

The clinical spectrum of Glut1 DS includes

milder phenotypes which generally fall into

one of three categories:

* Epilepsy

* Movement disorders, in particular
paroxysmal exercise-induced dyskinesia
(attacks of chorea and dystonia affecting
mainly the lower limbs)

= Cognitive/behavioral disturbances.

These presentations may have onset both in

childhood and adulthood, and may occur

either in isolation or as a mixed syndrome.

| Diagnosis

One or both of the following criteria:

1. CSF glucose <3.33 mmol/L on fasting
lumbar puncture with normal blood
glucose (CSF/blood glucose ratio <0.4);

2. Monoallelic pathogenic variant (or rarely
biallelic pathogenic variants) in the

SLC2AT gene on molecular genetic testing.
Abnormally low erythrocyte 3-O-methyl-
D-glucose uptake assay confirms the clinical
diagnosis of Glut1 DS.

CSF lactate is usually low-normal or low.

Treatment

Ketogenic diet: Ketone bodies enter the
brain by monocarboxylic transporters and
are metabolized exclusively within
mitochondria, thus representing an
alternative fuel to restore cerebral energy.

AMERICAN ACADEMY OF

NEUROLOGY.
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Figure 2. Potential influences throughout the lifespan of adverse childhood experiences.
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Peter Gray Freedom to Learn

Early Academic Training Produces Long-Term Harm

Research reveals negative effects of academic preschools and kindergartens.

Source: Google images approved for reuse

Many preschool and kindergarten teachers have told me that they are extremely upset—some to
the point of being ready to resign—Dby the increased pressure on them to teach academic skills to
little children and regularly test them on such skills. They can see firsthand the unhappiness
generated, and they suspect that the children would be learning much more useful lessons
through playing, exploring, and socializing, as they did in traditional nursery schools and
kindergartens. Their suspicions are well validated by research studies.

A number of well-controlled studies have compared the effects of academically oriented early
education classrooms with those of play-based classrooms (some of which are reviewed here
(link is external), in an article by Nancy Carlsson-Paige, Geralyn McLaughlin,and Joan Almon).
[1] The results are quite consistent from study to study: Early academic training somewhat
increases children’s immediate scores on the specific tests that the training is aimed at (no
surprise), but these initial gains wash out within 1 to 3 years and, at least in some studies, are
eventually reversed. Perhaps more tragic than the lack of long-term academic advantage of early
academic instruction is evidence that such instruction can produce long-term harm, especially in
the realms of social and emotional development.
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