Health Hazard Galactose?
A Scientific Analysis by Michael Nehls, MD, PhD (July 8, 2023)

Again and again, galactose (mucilage sugar) is touted as a supposedly intelligent miracle sugar for
mental fitness; daily intake is said to offer health benefits, especially for Alzheimer's disease. With
such misleading promises, a lot of damage is done, but also a lot of sales are made. Yet a simple
Google search of the words galactose & Alzheimer's & NCBI (National Center for Biotechnology In-
formation, the U.S. database for medical publications) yields pages and pages of publications in which
galactose is used to induce Alzheimer's in animal models. This is exactly the opposite of the protective
effect promised by galactose consumption in the relevant guides. Education is urgently needed.

Hippocampal Insulin Resistance

The starting point of Alzheimer's dementia is the autobiographical memory center, anatomically
called the hippocampus because of its seahorse-like structure. In contrast to the rest of the brain,
this ancient region of the brain (archicortex) protects itself from fluctuations in blood glucose levels
by protecting the supply of glucose (dextrose or blood sugar) through an insulin-dependent transport
system. This protective mechanism can be compromised by our modern, unbalanced lifestyle. Hippo-
campal insulin resistance develops.! As a result, the hippocampus can virtually no longer absorb sug-
ar, which can be used diagnostically for early detection of the disease. An imaging technique called
FDG-PET/CT is used for this purpose. Glucose labeled with a radioactive fluorine isotope (18F-
fluorodeoxyglucose, 18F-FDG) is injected and absorbed by body cells like "normal" glucose. This ac-
cumulation in organs and tissues can be visualized using positron emission tomography (PET) in com-
bination with computed tomography (CT).2 Typically, FDG-PET/CT shows reduced glucose uptake in
the hippocampal region of the brain at a very early stage of Alzheimer's disease, usually years before
the onset of clinical Alzheimer's symptoms. This is referred to as neuronal or type 3 diabetes, but this
is @ misnomer because this local insulin resistance does not result in sweet urine as in type 1 or type
2 diabetes mellitus. Hippocampal insulin resistance is not diabetes mellitus, although diabetics have a
higher risk of developing Alzheimer's disease. (However, people with other diseases of civilization
also have a higher risk, since the disease processes often have the same causes and reinforce each
other).

The causes of hippocampal insulin resistance are many. Among them are chronic inflammation (in-
cluding AGEs, see below)?permanently high levels of stress hormones, trans fatty acids and last but
not least the Alzheimer's toxin, i.e., B-amyloid, which forms neurotoxic oligomers (as a monomer it
ensures the stability of new memories).

Against chronic stress is a productive adult hippocampal neurogenesis a prerequisite, i.e. a lifelong
production of new neurons in the hippocampus, because it ensures, among other things, a high psy-
chological resilience.* Productive adult hippocampal neurogenesis is also the best protection against
Alzheimer's disease or its dysfunction, the primary cause of this hippocampal dementia, as | showed
in a 2016 review.> Adequate deep sleep and physical activity ensure that B-amyloid is broken down at
night (so that it does not build up to high concentrations where it sticks together to form the toxic
oligomers).® Reducing — or better yet, eliminating — the intake of trans fats, and generally eating a
diet that does not cause chronic inflammation, also protects against the development of hippocam-
pal insulin resistance. In other words, it is consistently lifestyle factors that cause or prevent us from
developing hippocampal insulin resistance and Alzheimer's disease in the long run.



If the insulin-resistant hippocampus were offered only glucose as an energy source, which is unfortu-
nately the norm in modern Western diets, it would literally starve to death, even with high blood
glucose levels. This inadequate glucose uptake in the presence of unnatural hippocampal insulin re-
sistance is now used as an argument for providing the hippocampus with galactose as an alternative
energy source, since it can be absorbed independently of insulin. However, apart from the fact that
the high intake of galactose required is as unnatural as the lifestyle that is usually responsible for
hippocampal insulin resistance, this approach is expensive, ineffective and highly unhealthy - not to
mention that there is a much cheaper, actually healthy and natural alternative.

Galactose — Casting Out The Devil With Beelzebub

To ensure a steady supply of energy to nerve cells, it is important to avoid energy fluctuations. Al-
most everyone has experienced the unpleasant sensation of low blood sugar: rapid pulse, cold sweat,
feeling pale, restless and nervous, trembling, weak knees and ravenous appetite. Diabetics know that
high blood sugar, which causes the brain to swell (the neocortex absorbs sugar without insulin regu-
lation), is also very unpleasant — in both cases you get scared, and not without reason, because coma
is imminent. Since our brain cannot store sugar, glucose must be constantly supplied, and therefore
blood glucose levels are regulated by insulin within very narrow limits. Galactose bypasses this regu-
lation, which seems to be an advantage in terms of hippocampal insulin resistance. However, the
opposite is true: each intake results in an unregulated rise and subsequent fall. Hippocampal hyper-
glycemia and subsequent hypoglycemia occur. While there is no such thing as a hippocampal coma,
this is unnatural and certainly not healthy. Only during breast-feeding do infants receive galactose
through breast milk, i.e. in a natural way, but combined with glucose in the form of lactose (milk sug-
ar). The release of the galactose portion is regulated by cleavage by the enzyme lactase. In most in-
fants worldwide, lactase production stops after breastfeeding’ because it is completely unnatural to
consume breast milk or ruminant milk after that. As a result, they are lactose intolerant for the rest
of their lives and must avoid non-fermented dairy products to prevent further lactose intake.

Because artificially supplied galactose is completely unregulated after intestinal absorption, there is
initially a galactose spike in the blood (which would be missed by blood glucose monitoring, which
only measures glucose). Such sugar spikes are very unhealthy because galactose is a reducing sugar
that chemically reacts with the free amines of amino acids in proteins. A Schiff base is formed, a
compound that is easily oxidized and then very stable. The resulting chemical compounds are called
advanced glycation end products (AGEs), which you can think of as a sugar-coated table surface on
which you spilled a sweet drink, except that it is no longer easy to clean up. AGEs are not only bi-
omarkers, but also a major cause of accelerated aging (which is conveniently what the acronym re-
fers to). AGEs are foreign bodies that our immune system tries to remove, which is not easy due to
their atomic stickiness. There is even a specific receptor for them, abbreviated RAGE (coincidentally,
meaning angry). Activation of RAGE by AGEs is actually an "angry" response that causes chronic in-
flammation via various signaling pathways, including the generation of reactive oxygen species (ROS),
which together accelerate the aging process and thus are a cause of hippocampal insulin resistance
(see above).®

Galactose In Animal Models Of Accelerated Aging And Alzheimer's Disease

Thus, galactose causes hippocampal insulin resistance in animals, which is exactly what the recom-
mendation to humans to consume galactose is trying to overcome.® Galactose has also been shown
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in animal models to inhibit adult hippocampal neurogenesis and even cause hippocampal neuro-
degeneration, resulting in chronic memory loss.’® This property of galactose is also used in animal
models to experimentally induce Alzheimer's disease. In both mice and rats, a daily dose of 0.1 gram
(g) per kilogram (kg) of body weight, administered over a period of only a few months (usually inject-
ed into the abdomen), is sufficient to induce Alzheimer's disease.!* According to a scientific article:
”Aging is a complex natural phenomenon characterized by degenerative changes in the structure and
function of cells and tissues. D-galactose-induced aging mice are an artificial accelerated aging model
that induces memory and learning deficits, oxidative stress, and neuroinflammation.”*? This daily
galactose intake would be equivalent to about 7 g of galactose in a 70 kg human (already contained
in 0.3 to 0.6 liters of milk; 3.5 g lactose or 1.75 g galactose per 100 ml). It has now been shown that
these results from animal experiments can at least tend to be transferred to humans: for example,
the risk of Alzheimer's disease increases in proportion to the (unnatural) consumption of milk by
people who have outgrown infancy.!* So why, you may ask, do some people recommend the con-
sumption of galactose, especially when there is a healthy alternative?

A Health-Promoting Alternative — Inexpensive And Natural

When | was in medical school, | learned that glucose is the primary source of energy for our brain.
But that's not true, because there is an alternative to sugar that provides a steady supply of energy to
our autobiographical memory center, even in the presence of pre-existing hippocampal insulin re-
sistance. These are the so-called ketone bodies. These have an even higher energy value than sugar
(more energy released per unit of oxygen consumed) and are produced when saturated fatty acids
are broken down in the liver after they have been mobilized from the fat stores by overnight fasting.
Ketone bodies include acetoacetate (AcAc) and D-B-hydroxybutyrate (BOHB). These small molecules,
unlike long- and medium-chain fatty acids, cross the blood-brain barrier very efficiently and do not
require insulin to enter neurons and provide them with energy. Even in early childhood, when "baby
fat" is broken down during long periods of sleep, the ketone bodies produced serve to provide ener-
gy for the growing brain. Not only do they provide a large portion of the brain's energy needs, but
their hormonal properties promote neurogenesis and brain growth.*

Even in adults, ketone bodies are optimal energy suppliers and, as hormonal signaling agents, acti-
vate adult hippocampal neurogenesis.'® Since they also accelerate the degradation of dysfunctional,
aged cell organelles, they are a true fountain of youth for our brain. In 2016, the Nobel Prize in Medi-
cine was awarded for the discovery of the health-promoting or rejuvenating effects of fasting.'® With
their multiple functions, ketone bodies ensure the growth, rejuvenation or regeneration!’” and energy
supply of the hippocampus®® into old age, and are therefore a natural weapon against Alzheimer's
disease, as the tabular comparison with sugar (from my book "The Exhausted Brain", p. 217) shows.

Ketone bodies Sugar
Inflammation inhibiting promoting
Cell metabolism rejuvenating aging
Neurogenesis activating inhibiting
Neurodegeneration inhibiting promoting
Diabetes type 2 inhibiting promoting
Adipositas reducing increasing

As the table shows, high levels of ketones signal the hippocampus to grow. They also activate nerve
cell-protecting immune cells.? Elevated blood glucose levels, on the other hand, lead to inflamma-
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tion, which inhibits brain growth and makes our neurons age faster. Ketone bodies, on the other
hand, rejuvenate our brains by improving cell metabolism and activating the breakdown of waste in
our cells.

Fasting is therefore healthy because ketone bodies are healthy and protect us from many (modern
civilization) diseases. And fasting can be quite simple, because after only about 12 hours of sugar
rest, ketone bodies replace more and more glucose, or blood sugar, as the primary energy source for
our brain (see below). This period is roughly equivalent to our nightly sleep (plus foraging in prehis-
toric times) and is therefore the most natural form of fasting. Hence breakfast literally means "break-
ing fasting". However, as soon as we consume sugar in the form of bread, pasta, candy, or sugary
drinks, the rise in blood sugar and subsequent release of insulin blocks the release of fatty acids from
adipose tissue and thus stops the ketogenesis that occurs in the liver during fasting. The evolutionary
advantage of these hormonal effects could be seen in the fact that after a few hours of fasting, the
organism usually feels the need to go in search of food. Thus, it experiences new things that a hippo-
campus with active neurogenesis is better able to store and process.

Ketones can be produced by the liver from mobilized fatty acids at rates of up to 150 g/day (150 g
equals about 1500 kcal).?° In humans, the basal serum level of BOHB, for example, is in the low mi-
cromolar range but rises to several hundred micromoles after 12 to 16 hours of fasting.?! Important-
ly, when blood glucose is low, up to 60 percent of the brain's energy needs can be met by ketone
bodies, replacing glucose as the primary fuel.?? Thus, ketones can continue to provide energy to the
hippocampus even in the presence of insulin resistance-and protect us from Alzheimer's disease (and
Alzheimer's toxin) because of the hormonal properties mentioned above.? On the other hand, when
we consume sugar, especially galactose, which is not regulated by insulin, it has exactly the opposite
effect.

However, ketones can continue to be produced efficiently after the fast is over, even if we do not
mobilize long-chain saturated fatty acids from our fat stores. The trick is to get natural medium chain
fatty acids from your diet. Unlike long-chain fatty acids, they are absorbed in the intestine and then
transported directly to the liver via the portal vein, where they are metabolized into ketone bodies.
Medium-chain fatty acids occur naturally in higher amounts almost exclusively in palm fruits such as
coconut and in the milk of some mammalian species. Human breast milk, for example, has a particu-
larly high concentration of medium-chain fatty acids, about ten percent.?* Fatty acids specifically
produced by the mammary gland during lactation promote fetal brain development.?® From an evo-
lutionary biology perspective, this was one of the key factors in the enormous brain development of
humans.?® Coconut oil naturally prolongs brain growth and regeneration throughout life, even pro-
tecting against Alzheimer's disease.?’ If at this point you have become a little uncertain or nervous
because the industry has told you that saturated fats are unhealthy, then | recommend my article
"Coconut Qil is Pure Poison — A Scientific Refutation".

So there is no need for brain-damaging galactose, but with the ketone bodies produced by the body
there is an energy supplier with a hormonal protective function against aging processes and Alzhei-
mer's disease, which can not only supply our memory center with energy around the clock, but is
also enormously cost-effective, as the following calculation shows: To induce accelerated aging, mice
and rats are fed about 100 milligrams (mg) of galactose per kilogram of body weight daily, usually for
only a few months.?® Extrapolated to an adult human of 70 kg body weight, this is about 7 g of galac-
tose per day. This harmful amount is even less than the 10 to 12 g of galactose recommended for
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Alzheimer's disease in an article in Natur&Heilen from April 2023.2° 12 g of galactose per day (about
48 kcal) costs, for example, about 3 € (62.50 € for 250 g; there are also sources that are cheaper by a
factor of 2 to 3, but the problems mentioned above still remain) at the company Falcento (other
suppl.3° The annual dose recommended in the article would therefore cost just over € 1000. Howev-
er, the same caloric amount of ketogenic medium-chain fatty acids from coconut oil (5.5 g medium-
chain fatty acids with about 9.1 kcal/g in about 10 g coconut oil, i.e. also about 50 kcal) costs only
about 10 cents, and you can even get them in organic quality. With an annual dose of only about €35,
healthy coconut oil is much cheaper than unhealthy galactose. In case of hippocampal insulin re-
sistance, however, | recommend up to 50 g of coconut oil per day, as a butter substitute for baking,
frying or as a spread on bread (see my book "Kopfkiiche"), which with about 450 kcal already covers
almost a quarter of the entire basic energy requirement for about 50 cents per day. Healthy eating
can hardly be more cost-effective.

Summary

The idea of overcoming impaired glucose uptake due to hippocampal insulin resistance in Alzhei-
mer's disease by administering galactose is not scientifically plausible. Galactose is not a suitable
substitute for glucose, on the contrary, as shown in animal experiments. Only ketone bodies, which
are produced by the body from long-chain fatty acids during overnight fasting and from medium-
chain fatty acids, such as those found in coconut oil, during non-fasting, are suitable as natural sub-
stitutes. Compared to galactose, which is pro-inflammatory and therefore detrimental to health,
ketone bodies have the additional property of stimulating the formation of new brain cells and reju-
venating neurons, in addition to providing a natural energy supply. The natural way to bypass hippo-
campal insulin resistance and energize the autobiographical memory center is to produce ketone
bodies by fasting at night, avoiding blood sugar spiking foods, and using comparatively inexpensive
coconut oil.
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