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How to Clean a Brain as a Plumber?
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The human brain, a complex and highly organized organ, relies on intricate physiological
mechanisms to maintain homeostasis and clear metabolic waste. Among these, the glymphatic
system—an astrocyte-mediated network facilitating cerebrospinal fluid exchange—acts as a
natural “plumbing system,” removing toxins, metabolic byproducts, and excess proteins such
as beta-amyloid. Drawing an analogy to the work of a plumber, this article explores practical
and scientific strategies to “clean” the brain, emphasizing lifestyle, sleep, nutrition, exercise,
and emerging therapeutic interventions. While the metaphor of plumbing simplifies biological
complexity, it underscores the importance of maintaining unobstructed flow and efficient waste
removal to promote cognitive health and reduce neurodegenerative risk. This opinion piece
argues that understanding and supporting the brain’s natural clearance mechanisms, rather
than attempting artificial or invasive “cleaning,” is key to long-term neurological wellness, and
encourages a proactive approach to mental and physical health through evidence-based in-
terventions.
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HE HUMAN brain is a masterpiece of biological engi-
neering, yet it is not self-sustaining in the sense that it
can indefinitely maintain homeostasis without support.
It produces vast quantities of metabolic waste daily, from
misfolded proteins to reactive oxygen species, which, if accu-
mulated, can contribute to cognitive decline and neurodegenera-
tive diseases (Tarasoff-Conway et al., 2015; Nedergaard &
Goldman, 2020). Modern neuroscience has revealed the
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glymphatic system—a brain-wide clearance network—as the
primary mechanism for removing these toxic byproducts (lliff et
al., 2012). To imagine cleaning a brain “as a plumber” is to ap-
preciate the necessity of keeping the pipes unobstructed, opti-
mizing flow, and ensuring that the removal system operates
efficiently.

Sleep is arguably the most important tool for a “plumber”
working on the brain. During slow-wave sleep, cerebrospinal
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fluid (CSF) is actively pumped through the interstitial spaces of
brain tissue, facilitating the removal of metabolic waste, includ-
ing amyloid-B and tau proteins implicated in Alzheimer’s dis-
ease (Xie et al., 2013; Ju et al., 2014). Studies indicate that even
modest sleep deprivation impairs glymphatic clearance, sug-
gesting that chronic insufficient sleep is akin to neglecting the
plumbing (Rasmussen et al., 2018). To clean the brain effective-
ly, one must prioritize consistent, restorative sleep, ideally 7-9
hours per night for adults, while adhering to regular circadian
rhythms (Hablitz et al., 2019).

Hydration and vascular health are equally important for
maintaining a well-functioning glymphatic system. Just as a
plumber ensures that pipes carry water without obstruction, the
brain requires optimal blood flow to deliver nutrients and facili-
tate waste removal (Benveniste et al., 2019). Regular cardio-
vascular exercise promotes cerebral perfusion, stimulates neu-
rovascular coupling, and maintains endothelial health, improv-
ing overall efficiency of waste removal. Aerobic exercise, such
as brisk walking, running, or swimming, has been shown to
enhance both cognitive function and structural connectivity in
the brain (Erickson et al., 2011; van Praag et al., 1999).

Nutrition also plays a key role in the maintenance of brain
health. Consuming a diet rich in antioxidants, omega-3 fatty
acids, and micronutrients supports neuronal function, reduces
oxidative stress, and limits the formation of waste products that
burden the glymphatic system (Gdmez-Pinilla, 2008). Excessive
intake of processed foods and refined sugars can promote in-
flammation and impair blood flow, contributing to protein
misfolding and clearance inefficiency (Tarasoff-Conway et al.,
2015; Nedergaard & Goldman, 2020). Diets modeled on Medi-
terranean or plant-forward principles provide the molecular
substrates necessary for neural maintenance and efficient waste
management.

Stress management is another essential component for
“prain plumbing.” Chronic psychological stress triggers sus-
tained cortisol elevation, which can constrict blood vessels,
impair sleep, and increase the production of toxic metabolites
(Lucassen et al., 2014). Mindfulness, meditation, and controlled
breathing exercises have been shown to reduce cortisol levels,
improve sleep quality, and enhance functional connectivity in
brain networks, indirectly supporting glymphatic activity (Tang
et al., 2015).

Emerging research also highlights the role of body posture
and circadian timing in optimizing waste clearance. Evidence
suggests that the lateral sleeping position enhances glymphatic
flow compared to supine or prone positions, improving meta-
bolic waste removal efficiency (Lee et al., 2015). Circadian
rhythms further regulate glymphatic activity, with clearance
peaking during the inactive phase of the sleep-wake cycle
(Hablitz et al., 2019).

Pharmacological and technological interventions may also
play a future role in brain maintenance. Investigational strategies
targeting aquaporin-4 channels, which facilitate CSF flow, high-
light potential avenues for enhancing clearance in individuals at
risk for neurodegeneration (Rasmussen et al., 2018; Nedergaard
& Goldman, 2020). These interventions complement rather than
replace natural mechanisms, emphasizing preventive optimiza-
tion over late-stage repair.

Cognitive stimulation and lifelong learning further sup-
port the brain’s infrastructure. Engaging in challenging mental
activities enhances synaptic plasticity and metabolic efficiency,
potentially facilitating local clearance through optimized neuro-
vascular and astrocytic interactions (GAnez-Pinilla, 2008; Er-
ickson et al., 2011).

Environmental toxins must also be considered. Chronic
exposure to air pollution, heavy metals, and neurotoxic chemi-
cals introduces additional metabolic burden and accelerates
cognitive decline, increasing stress on the brain’s clearance sys-
tems (Calderdn-Garciduefas & Torres-Jard&, 2012; Tarasoff-
Conway et al., 2015).

The metaphor of a plumber highlights the importance of
proactive, holistic brain maintenance. Sleep, hydration, exercise,
nutrition, stress management, posture, cognitive activity, and
environmental vigilance collectively support cerebral homeosta-
sis and reduce the risk of neurodegenerative disease (Benveniste
et al., 2019; Nedergaard & Goldman, 2020).

In conclusion, cleaning a brain “as a plumber” is not about
physically manipulating neural tissue but about supporting the
biological infrastructure responsible for waste clearance. The
glymphatic system represents an elegant and efficient solution
for maintaining cerebral health, with lifestyle behaviors serving
as the primary tools for sustaining flow and preventing blockage
(liff et al., 2012; Xie et al., 2013; Rasmussen et al., 2018). m
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