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Glymphatic System- What is it? 

 

Are you amazed at your genius brain yet?  Your brain truly does form the blueprint for your health, vitality and 

performance.  This month, we continue with Part 3 of Your Genius Brain: The Blueprint for Your Health, Vitality and 

Performance.  Did you know there is a new “discovery” in neuroscience?!  What  is the Glymphatic System?  Can it be 

important to your Integrative CranioSacral balance?  These are all very good questions!  This month we’ll dive into some 

awesome information regarding a new and recent finding in science and its relationship to the CranioSacral system and 

your Integrative CranioSacral session. 

 

Biodynamic CranioSacral Quote from Biodynamic Educators: 

“The subtle rhythms or motilities produced by the body are regarded as fundamental expressions of our health and 

vitality.  The ordering matrix carried into the body within these rhythms acts as a blueprint for health which is present 

from the time of our early embryological development.  This blueprint is the fundamental factor that maintains 

balance in our form and function throughout our lives.  When these rhythms are expressed in fullness and balance, our 

blueprint for health is able to manifest and a sense of wholeness and wellbeing automatically follows.” 

 

Definitions to Remember: 

 Glial Cells- non-neuron cells (possibly up to 50-80%) of the central nerve system that provide support for the 

brain and assist in nervous system development, repair and metabolic function. 

 Astrocyte- most abundant star shaped glial cell.  Its many functions include biochemical support of endothelial 

cells that form the blood-brain barrier, provision of nutrients to the nervous tissue, maintenance of extracellular 

ion balance, and a role in the repair and scarring process of the brain and spinal cord following traumatic 

injuries. 

 Cerebrospinal Fluid (CSF) - Transparent, clear, plasma like fluid of the nervous system that is produced in the 

ventricles of the brain.  It mediates all critical function of the nervous system. 

 

Aug. 15, 2012 – A previously unrecognized system that drains waste from the brain at a rapid clip has been discovered 

by neuroscientists at the University of Rochester Medical Center.  The findings were published online August 15 in 

Science Translational Medicine.  The highly organized system acts like a series of pipes that piggyback on the brain’s 

blood brain vessels, sort of a shadow plumbing system that seems to serve much the same function in the brain as the 

lymph system does in the rest of the body – to drain away waste products. 

“Waste clearance is of central importance to every organ, and there have been long-standing questions about how the 

brain gets rid of its waste,” said Maiken Nedergaard, M.D., D.M.Sc., senior author of the paper and co-director of the 

University’s Center for Translational Neuromedicine.  “This work shows that the brain is cleansing itself in a more 

organized way and on a much larger scale than has been realized previously. 

 

“We’re hopeful that these findings have implications for many conditions that involve the brain, such as traumatic brain 

injury, Alzheimer’s disease, stroke, Parkinson’s disease,” she added. 

 

Nedergaard’s team has dubbed the new system “the glymphatic system,” since it acts much like the lymphatic system 

but is managed by brain cells known as glial cells.  The team made the findings in mice, whose brains are remarkably 

similar to the human brain. 

 



Scientists have known that cerebrospinal fluid or CSF plays an important role cleansing brain tissue, carrying waste 

products and carrying nutrients to brain tissue through a process known as diffusion.  The newly discovered system 

circulates CSF to every corner of the brain much more efficiently, through what scientists call bulk flow or convection. 

 

“It’s as if the brain has two garbage haulers—a slow one that we’ve known about, and a fast one that we’ve just met,” 

said Nedergaard.  “Given the high rate of metabolism in the brain, and its exquisite sensitivity, it’s not surprising that its 

mechanisms to rid itself of waste are more specialized and extensive than previously realized.” 

 

While the previously discovered system works more like a trickle, percolating CSF through brain tissue, the new system 

is under pressure, pushing large volumes of CSF through the brain each day to carry waste away more forcefully. 

 

The glymphatic system is like a layer of piping that surrounds the brain’s existing blood vessels.  The team found that 

glial cells called astrocytes use projections known as “end feet” to form a network of conduits around the outside of 

arteries and veins inside the brain- similar to the way a canopy of tree branches along a well-wooded street might create 

a sort of channel above the roadway. 

 

Those end feet are filled with structures known as water channels or aquaporins, which move CSF through the brain.  

The team found that CSF is pumped into the brain along the channels that surround arteries, then washes through brain 

tissue before collecting in channels around veins and draining from the brain. 

 

How has this system eluded the notice of scientists up to now? 

 

The scientists say the system operates only when it’s intact and operating in the living brain, making it very difficult to 

study for earlier scientists who could not directly visualize CSF flow in a live animal, and often had to study sections of 

brain tissue that had already died.  To study the living, whole brain, the team used a technology known as two-photon 

microscopy, which allows scientists to look at the flow of blood, CSF and other substances in the brain of a living animal. 

 

While a few scientists two or three decades ago hypothesized that CSF flow in the brain is more extensive than has been 

realized, they were unable to prove it because the technology to look at the system in a living animal did not exist at that 

time. 

 

“It’s a hydraulic system,” said Nedergaard.  “Once you open it, you break the connections, and it cannot be studied.  We 

are lucky enough to have technology now that allows us to study the system intact, to see it in operation.” 

 

First author Jeffery Iliff, Ph.D, a research assistant professor in the Nedergaard lab, took an in-depth look at amyloid 

beta, the protein that accumulates in the brain of patients with Alzheimer’s disease.  He found that more than half the 

amyloid removed from the brain of a mouse under normal conditions is removed via the glymphatic system. 

 

“Understanding how the brain copes with waste is critical.  In every organ, waste clearance is as basic an issue as how 

nutrients are delivered.  In the brain, it’s an especially interesting subject, because in essentially all neurodegenerative 

diseases, including Alzheimer’s disease, protein waste accumulates and eventually suffocates and kills the neuronal 

network of the brain,” said Iliff. 

 

“If the glymphatic system fails to cleanse the brain as it is meant to, either as a consequence of normal aging, or in 

response to brain injury, waste may begin to accumulate in the brain.  This may be what is happening with amyloid 

deposits in Alzheimer’s disease,” said Ilff.  “Perhaps increasing the activity of the glymphatic system might help prevent 



amyloid deposition from building up or could offer a new way to clean out buildups of the material in established 

Alzheimer’s disease,” he added. 

 

In addition to Iliff and Nedergaard, other authors from Rochester include Minghuan Wang, Yonghong Liao, Benjamin 

Plogg, Weiguo Peng, Edward Vates, Rashid Deane, and Steve Goldman.  Also contributing were Erlend Nagelhus and 

Georg Gunderson of the University of Oslo, and Helene Benveniste of the Health Science Center at Stony Brook University.  

The work was funded by the National Institutes of Health (grant numbers R01NS078304 and R1NS078167), the U.S. 

Department of Defense, and the Harold and Leila Y. Mathers Charitable Foundation. 
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“A typical neuron makes about ten thousand connections to neibouring neurons.  Given the billions of neurons, this 

means there are as many connections in a single cubic centimeter of brain tissue as there are stars in the Milky Way 

galaxy.” – David Eagleman 

 

Consider: You have learned of this important process… 

“Think of what you have learned from your CranioSacral sessions!  You have learned that your body has an inherent 

healing process designed to adapt and heal.  The nerve system controls and adapts that process.  You have also 

learned that the motion of the cerebrospinal fluid is very important to the function of the nerve system.  Restriction 

of fluid motion will lead to compromise of function.  Neuroscience of today is now looking at the motion of the 

cerebrospinal fluid as important to brain cleaning and function.  Dr. Upledger proved that with research and science in 

1975.  Yes! This research article questions the potential of increasing the activity of spinal fluid for the glymphatic 

cleaning of the brain.  You have learned that this potential of cleaning is inherent within the structure and the 

function.  Perhaps adaptation to normal activity may be more appropriate.  I believe we will see the day in science 

that cerebrospinal fluid movement with glymphatic cleaning will be considered paramount to optimal growth and 

development of children and function and healing for each person.  You know this…you are participating in an 

adaptive process of life…” – JMG, RCST 

 

Sources: 

JMG, RCST® 

www.upledger.com 

A Paravascular Pathway Facilitates CSF Flow Through the Brain Parenchyma and the Clearance of Interstitial Solutes, Including 

Amyloid?.  Science Translational Medicine, 2012, DOI: 10.1126/scitranslmed.3003748 

 

*This information is not to be interpreted as medical advice.  Integrative CranioSacral sessions are not for the treatment of disease 

nor pathology. 
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