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This hypothesis is a project proposal and a call for funding to
model human brain metabolism through methods from the elec-
trical engineering field. Inspired by the diabetes pathology and
through an understanding of the brain-gut axis, an analogy for
human brain metabolism is introduced. Through this analogy,
a proposal is made for developing the introduced hypotheses in
further (multidisciplinary) research.
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Introduction

The key to understanding human intelligence is to first create
a thorough understanding of human metabolism. This much
under-studied subject has been getting more attention over
the last five years, especially the gut-brain axis is starting
to become a popular field of study, and with good reason.
The deep brain area - and generally, the brain or central
nervous system (CNS) itself - is an over-studied subject, and
therefore this article will not cover it; instead it starts at the
peripheral nervous system.

Physiology of the ENS and the Pancreas. Inspired by this
MSc thesis [1]

The largest network of nerves in the periphery is dedicated
to the enteric nervous system (ENS), spread along the gas-
trointestinal tract. Most of the function of the gastrointesti-
nal tract is intrinsic, but for some circumstances, the CNS is
connected through the autonomic nervous system to the ENS
[2]. In case of temporary malfunction or shutdown of the
CNS, the ENS ensures there is a sustained nutritional inflow
into the bloodstream, which the CNS might need in order to
recover [3]. The CNS needs a steady inflow of nutrition to
function properly, this responsibility is mainly guaranteed by
the ENS, where the pancreas, an organ connected to the ENS,
bares the most. It aims to keep the nutritional content of the
bloodstream within safe bounds for the delicate neuronal net-
works within the CNS. To this end, it injects hormones into
the bloodstream that alter the concentration of specific nutri-
tional molecules, controlled by a sophisticated adaptive and

predictive control algorithm that we are yet to fully compre-
hend.
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Fig. 1. Graphic summary of the pancreas as an important neural control node within
the brain-gut axis. [4].

Diabetes Mellitus Pathology and Hyperglycemic episodes.
Inspired by this BSc thesis [5]

Due to our increased intake of refined sugars over the
past 100 years, injected into all possible foods and drinks
because of their addictive influence on our dopaminergic
circuits, it is becoming more and more difficult for the
pancreas to keep glucose molecules in the bloodstream
within safe limits by releasing the insulin hormone.

During these uncontrolled hyperglycemic episodes of toxic
blood glucose concentration levels, possible complications
include microvascular pathologies (retinopathy, nephropathy,
neuropathy) and macrovascular pathologies (coronary artery
disease, cerebrovascular disease, peripheral vascular disease)
[6]. The question that lies at the origin of this article is: is it
possible to enter a state of controlled hyperglycemia without
risking the aforementioned pathologies?

The Analogy: CNS Glucose as CPU Voltage. Inspired by this
blogpost [7]

The majority of the synapses in the CNS use y-aminobutyric
acid (GABA) as their inhibitory neurotransmitter. Glucose is
the predominant precursor for GABA synthesis [8, p. 117].
In silicon (Si) semiconductors, an electron can jump into
the conduction band of the Si molecule within a sufficiently
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strong electrical field. The strength of the electric field in
which the silicon molecules reside depends on the electric
voltage to which it is applied [9, p. 56-57]. A popular
practice in the online (gaming) community is to increase the
voltage applied to the silicon semiconductors that make up
their central processing unit (CPU)s and graphics processing
unit (GPU)s in order to increase the frequency in which the
semiconductors can change from insulating to conducting
state, termed ’overclocking’ [7]. This yields an increase in
computational speed, at the cost of increased power con-
sumption, increased CPU/GPU temperature and therefore
decreased durability.

Hypothesis

Overclocking the human brain. Potentially, synapses (semi-
conductor transistors) within the CNS (CPU) can be over-
clocked by increasing the glucose supply (electric field volt-
age) in the blood stream that reaches the brain, entering a
state of controlled hyperglycemia (overclock). This comes
with the risk of experiencing uncontrolled hyperglycemic
episodes and consequentially suffering the aforementioned
pathologies.

Modeling CNS metabolism as CPU energy consumption.
Taking the analogy further, the rate at which the human
brain metabolizes glucose could be modeled in a similar
method by which electrical engineers model energy con-
sumption in semiconductor processing units [10]. By cre-
ating sufficiently complex mathematical models of human
brain metabolism, it would be possible to finally understand
the cause of metabolic and chronic psychological patholo-
gies such as diabetes, obesity, depression, bipolar disorder
and schizophrenia.

Academic potential

Opening up the black box of human (brain) metabolism (hith-
erto considered exclusively genetically determined), would
give the medical science community the tools it needs to un-
derstand and treat the cause of psychological and metabolic
pathologies.

Industrial potential

The trend of increasing mental disorders inhibits the produc-
tivity of the workforce [11]. In order to maintain a healthy
and productive workforce, it is essential to find an effec-
tive and preventative treatment for mental illnesses. Poten-
tially, the mean productivity of the current workforce could
be improved through extensive understanding of human brain
metabolism.
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