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Dept. of Neurobiology & Developmental Sciences

“The Blood-Brain Barrier in Health and Disease”
Sami Harik, MD, 
Professor & Chairman of Neurology (UAMS)
Tuesday, January 8, 2008, 12:00 noon
Biomed II Bldg, Rayford Auditorium, Room 106-2
The learning objectives shall be:

1. To understand the physical properties of the blood-brain barrier.

2. To shed light on the biochemical properties of the blood-brain barrier.
3. To discuss a novel condition caused by the blood-brain barrier defective glucose transporter.  This condition is the first disease entity attributed to dysfunction of the blood-brain barrier.

I shall first discuss the seminal experiments of Paul Ehrlich that led to the concept of the blood-brain barrier.  I will then provide the experimental evidence showing that the blood-brain barrier is a function of tight endothelial junctions rather than a function of astrocytes processes.  The tight interendothelial junctions (zonule occludentes) render the endothelial luminal surface of most brain capillaries similar to a single cell membrane.  This is the physical blood brain barrier.  Lipid soluble substances can cross such a barrier while those that are water soluble cannot.  However, the brain needs numerous water soluble substances that need to be imported in sufficient quantities, such as glucose.  This is accomplished by the “glucose transporter”.  I shall discuss how the glucose transporter was identified and how these studies were extended to other blood tissue barriers.  The brain endothelium is also endowed with P-glycoprotein that can prevent entry from blood into brain of lipid soluble substances such as cyclosporin.  The P-glycoprotein content at the brain endothelium and in tumor cells may underlie the resistance of certain brain tumors to chemotherapeutic agents.  The last part of the presentation will address the novel entity of defective glucose transport at the blood-brain barrier where cerebral endothelial cells have about 50% of the density of the normal complement of the glucose transporter.  The entry of glucose from blood into brain becomes rate-limiting in this condition and results in defective brain growth in afflicted infants.  I shall discuss how this entity was first discovered and how to treat it.
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