Lithium, the Essential Trace Element

The key element against brain fog, long-COVID/post-vac syndrome, chronic
fatigue syndrome, depression, Alzheimer's — and even indoctrination?
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The ability to live a long and healthy life depends on the optimal functioning of
both our mental and physical immune systems. These systems do not operate
independently; they share common needs (species-specific lifestyle,
micronutrients, etc.) and mutually influence each other. The mental immune
system includes our experiential knowledge, our natural curiosity, and our
social and planning skills - fundamental functions of our autobiographical
memory center (hippocampus). The lifelong production of new brain cells in
the hippocampus (adult hippocampal neurogenesis) is essential for maintaining
its function and thus mental immunity. Conversely, the function of the body's
immune system depends on a balanced immune response to pathogens or
injury. This involves both the initial activation of pro-inflammatory
messengers, where necessary, and the equally effective deactivation and
activation of anti-inflammatory messengers at the appropriate time. These, in
turn, serve to repair damaged cells and restore regulated balance
(homeostasis).

The acute release of pro-inflammatory messengers inhibits neurogenesis in
the adult hippocampus, a process that may be beneficial to the healing process,
but becomes problematic when this neuroinflammatory release of these
cytokines becomes chronic and continuously damages the mental immune
system. This is the beginning of a vicious cycle that is difficult to break: The
long-term dysfunction of the hippocampus leads to reduced psychological

resilience, which triggers an excessive and chronic stress response, which in
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turn overactivates the brain's immune system and leads to an increased and

particularly persistent release of pro-inflammatory messengers.

Microdosing lithium can reduce the risk of entering this life-threatening cycle
in the first place. A slightly higher dosage even offers the legitimate hope of
breaking an existing cycle. The catch: Although there is ample scientific
evidence that lithium, in addition to its well-known therapeutic benefits, is also
an essential trace element, it is not yet recognized as such and, for example,
cannot be marketed as a dietary supplement in most EU member states.
Although microdosed lithium is available in the U.S. as OCT, its non-essential
status (and the misperceived risk of side effects known from macrodosing in
the treatment from bipolar disorder) inhibits its wider use as a natural
preventative measure against chronic inflammation.
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Thank you for reading Michael's Substack. This
post is public so feel free to share it.

Lithium, Essential for Both the Mental and
Physical Immune Systems

There are numerous arguments in favour of lithium being an essential trace
element, even though it is not yet recognized as such. A deficiency can lead to
faulty functioning not only of the mental but also of the physical immune
system. In my book "Alzheimer's is Curable," published in 2015 (so far only in
German), | pointed out the intolerable situation for our health maintenance
that lithium is not officially recognized as an essential trace element. The
significance of microdosed lithium for mental health was also detailed in my
scientific article Unified Theory of Alzheimer's Disease (UTAD): Implications for

Prevention and Curative Therapy, published in July 2016.! Lithium serves a

variety of functions in the body, as I will show in a few examples here. Not only
does it help reduce the risk of Alzheimer's dementia or depression. Even a very
small increase in lithium intake (due to slightly different concentrations in tap
water) can prolong life expectancy and may even be lifesaving by reducing the
suicide rate, as we have known for several years from Japanese and many other

studies.! With around 730,000 officially confirmed suicides worldwide in 2019
alone (the number of unreported cases is always higher), a simple preventive
measure, such as microdosed lithium would actually be longed for, if we didn't
already know from studies that we could rely on this powerful ally in the fight
against this serious global problem; especially since 2020, when the suicide
rate has risen drastically once again (most likely due to the coronavirus

measures and the constant fear propaganda).’! My understanding of the
connection between lithium deficiency, persistent fear propaganda and
increased rates of despair and suicide is that without a functioning mental
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immune system we are hardly able to correctly assess the constantly
exaggerated threat scenarios (a core competence of the hippocampus, as |
explain in detail in my book The Indoctrinated Brain). The bitter realization of

recent years that our health care system is rather a disease system can also,
with a healthy hippocampus, be understood as a fruitful insight that does not
leave us stunned, but rather encourages us to focus more on personal
responsibility and to work toward natural health that does not make us
dependent on the pharmaceutical cartels. However, if this does not succeed
and stress gets out of hand, the self-destructive vicious cycle of
neuroinflammation mentioned earlier (and illustrated and explained in detail in

the diagram below) occurs, which could be interrupted by low-dose lithium.

However, lithium should be considered a vital trace element not only because
of its significant effect on mental health, as I explained in my book The Corona
Syndrome in 2021. Lithium should also have earned this status because of its
multipotency in regulating the body's immune system. This was known long

before the SARS-CoV-2 pandemic. It was already known that lithium reduces
the infectivity of a variety of DNA and RNA viruses. And particularly relevant for
SARS-CoV-2: It was shown in 2007 that lithium specifically inhibits the growth

of coronaviruses." In addition to its various antiviral properties, this trace
element modulates or reduces the activity of several important molecular
signal transducers, such as GSK3 in particular. This is also the reason why not
only vitamin D deficiency but also lithium deficiency enables the development
of the so-called cytokine storm (an overreaction of the immune system), which
is the actual reason for the severe to fatal course of SARS-CoV-2: It has been
known since the beginning of the pandemic that it is not the virus itself that
kills, but a misdirected and therefore overreacting immune system - but
politicians and the media generally fail to mention how easy it is for everyone
to constitutionally protect themselves against such overreactions. As early as
June 2021 in my book The Corona Syndrome (in German language only),
suggested lithium as the means of choice to prevent the life-threatening
effects of a SARS-CoV-2 infection, in addition to adequate vitamin D
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supplementation for the population. There were several groups of scientists
and doctors who were pointing this out as well in their scientific publications.
vi

But these suggestions were generally ignored, despite the fact that a first
successful clinical application of lithium in six separate COVID-19 cases was
published in August 2020. Although the causal relationship indicated in the
publication should have been regarded as a sensation, this inexpensive, readily
available (and non-patentable) trace element did not receive the life-saving

attention it deserved."! The authors of this study justified their approach and
explained the positive results as follows: "Lithium has shown the capacity to: a)
inhibit the replication of several types of viruses, some of which are similar to
the SARS-CoV-2 virus, b) increase the immune response by reducing
lymphopenia [lack of immune cells due to their overconsumption in severe
COVID-19 courses], and c¢) reduce inflammation by preventing or reducing the
cytokine storm [the primary cause of severe courses, as mentioned above].
However, the success of the study and the clarity of the science behind it
paved the way for a larger, placebo-controlled clinical trial to be published in

2022 V1l The results were remarkable: compared to the COVID-19 patients in
the control group who did not receive lithium, the length of hospital stay in the
lithium group was halved (!). The disease stabilized and the patients improved
so quickly on lithium that none had to be admitted to intensive care. In the
control group, two out of 15 patients required intensive care and one eventually
died.

Lithium is Effective Even in Microdoses

Lithium is an essential trace element as it fulfills the crucial criterion of

regulating, even in micro quantities, cellular processes that are crucial for

healthy physical and mental development and for maintaining our health.X To
understand the highly efficient effect of lithium, it is necessary to imagine
every single cell in our body as an information-processing microprocessor that



receives signals from its environment through receptors on the cell surface
(and some inside the cell), evaluates them, and finally sends its "findings" back
to the rest of the organism in the form of new signals. This highly complex
control program is vital not only for individual cells, but also for the organs
they form and, ultimately, for our very existence.

The activity of master regulators like GSK3, which receive and process signals
within the cell are often regulated by trace elements such as lithium (but also
magnesium, for example). The concentration of these trace elements is
therefore crucial not only for our well-being, but also for our survival. There is

strong evidence that GSK3 has been controlling essential biological processes

for an astonishing 500 million years or more.X Even the first single-celled
microorganisms must have possessed the GSK3 protein. And this is so amazing
because there is strong evidence that the supposedly non-essential lithium was
already contributing in micro quantities to the activity and function of GSK3
and to cellular and organic balance (homeostasis) so early in evolution. As one
of the oldest signaling regulators in evolutionary history, GSK3 not only plays a
central role in the "cellular processor" of countless life forms, but also
influences the function of more than 80 proteins (many of which are signal
transducers themselves).

Microdosed Lithium: The Key Element Against
Post-Spike Syndrome (Long-COVID and Post-
Vac), Chronic Fatigue, Depression and
Alzheimer's?

As a master regulator, GSK3 is responsible for controlling the physical as well
as the mental immune system. When GSK3 is activated, pro-inflammatory
mediators are released; when the master regulator is inactive, anti-
inflammatory mediators are produced and released. Lithium reduces the
activity or inhibits the activation of GSK3 and thus has an anti-inflammatory
effect. Numerous studies have shown that even very low blood levels of lithium



reduce the risk of developing chronic neuroinflammation. Therefore, in my
opinion, low-dose lithium can and should be used to try to break the vicious
circle of neuroinflammation described below, which is set in motion by chronic
anxiety scenarios, but also by the S1 subunit of the spike protein (both after
SARS-CoV-2 infection and after spike mRNA injection). According to
scientifically convincing studies, this vicious circle, as shown in the following
diagram, is responsible for the "brain fog" phenomenon and thus for the
psychological effects of long-COVID and post-VAC syndrome, which I
summarize under the term Spikeopathy (or post-spike syndrome) because of
the common trigger.

In the following, we will go through the steps in the diagram below. I have
deliberately refrained from using the names or abbreviations of some of the
signaling molecules if they do not add to the understanding. At the beginning
of each numbered paragraph, I will summarize each step in a generally
understandable but abbreviated way. If you find the more detailed information
below too technical, you can skip to the next section. Keep reading for a clear
and straightforward explanation of lithium's importance, located further below.
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1. Both infection with SARS-CoV-2 and injection of genetic material (mRNA)
encoding the spike protein of SARS-CoV-2 lead to accumulation of the Sl
subunit of the spike protein in the brain. The nearly identical
neuropathologic consequences (Long-COVID or Post-Vac) are now

referred to as Spikeopathy.X!

Expansion: An autopsy study shows this clearly.X!l The authors write, among
other things: ,The [experimental] pike protein alone caused cell death in the
brain,highlighting a direct effect on brain tissue Furthermore, we observed the
presence of spike protein in the skull of deceased long after their COVID-19
infection, suggesting that the spike’s persistence may contribute to long-term

neurological symptoms.
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2. Afirst step towards the neuropathological effects and psychological
manifestations of Spikeopathy begins with the binding of the S1 subunit or
protein to a sensor molecule (TLR4), which belongs to the evolutionarily
ancient family of so-called "danger recognition receptors". The pathogen
sensor molecule is known as TLR4 (toll-like receptor). It is located on the

cell surface of microglia, the immune cells of the brain. X!l By activating
TLR4, the danger posed by the pathogen is recognized and reported to the
entire immune system via pro-inflammatory messengers. We will take a
closer look at the signaling chain below.

Expansion: Receptors such as TLR4 are part of the innate immune system,
which has been optimized over hundreds of millions of years of evolution in
complex organisms to recognize basic patterns in pathogens (viruses, bacteria
or fungi) and activate the adaptive immune system by releasing pro-
inflammatory cytokines. Of the many different TLRs that humans possess,
almost all family members recognize certain parts of coronaviruses, including

SARS-CoV-2.X These recognized common patterns are referred to as PAMPs
(Pathogen-Associated Molecular Patterns). Since all coronaviruses have spikes,
they are also commonly recognized. The fact that both mice and humans
recognize spike proteins of coronaviruses as PAMPs via TLR4 (and many other
TLRs) indicates that this class of viruses has existed as pathogens for many
millions of years and that an innate defense strategy (like TLR recognition) has
already evolved in the common ancestor of mice and humans.

3. The transmitted signal is forwarded to and activates the master regulator
GSKS.

Expansion: Recognition of the S1 subunit by TLR4 leads to activation of a
signaling cascade that is mediated by the multifunctional intracellular master
regulator GSK3. GSK3 is also highly conserved in evolutionary terms and had



essential functions in the common ancestor of humans and amoeba-like
protozoa several hundred million years ago, which could still be influenced by
lithium (!) in the same way in both organisms today - and thus very likely even

back then - in a way that was crucial for life.*¥

4. The resulting activation of GSK3 then triggers another signal that leads to
the production and release of pro-inflammatory mediators by the cells.

Expansion: GSK3, activated by the S1 protein activated TLR4, in turn activates
the immunological transcription factor NF-kB, in part by dissociating it from
its inhibitor (iKBa). NF-kB then migrates to the nucleus, where it turns on a
long list of genes that encode pro-inflammatory cytokines. These genes
include those for IL-6, TNFa and NLRP3. The latter is an essential component
of the inflammosome. The inflammosome is a multiprotein complex of the
innate immune system that is also responsible for activating inflammatory
responses, such as the release of the pro-inflammatory cytokine IL-1B.

5. The pro-inflammatory mediators (such as IL-1B, IL-6, and TNFa) now
released in the brain tissue block the production of new neurons in the
hippocampus, which is necessary to maintain many of its autobiographical

memory functions XV In the case of acute inflammation, this inhibition is
not a serious problem; it may even be an evolutionary advantage, since it
(psychologically) immobilizes the patient until the acute infection is over,
thus aiding the healing process. However, if the neuroinflammation
becomes chronic, e.g. due to the permanent presence of a spike protein (or
its S1 subunit) in the brain, or due to equally chronic psychological stress,
the hippocampus suffers considerable damage.

Expansion: Inhibition of GSK3 activity in microglia is common to almost all
types of antidepressants and is most likely their central mechanism of action.



Ultimately, this inhibition leads directly and indirectly to an increase in

hippocampal neurogenesis, which is the actual antidepressant effect XVii

6. The chronic loss of function of the hippocampal memory center due to
permanently impaired hippocampal neurogenesis explains a large part of
the post-spike symptoms. These include depressive moods, drive
problems, memory disorders and increased anxiety symptoms as a result
of reduced psychological resilience. The frequently described inability to
concentrate (brain fog) in connection with long-COVID or post-vac is also
highly likely to have a causal relationship.

Expansion: This is consistent with the fact that people with mutations in the
TLR4 gene that increase its activity are more likely to develop long-COVID
symptoms than the rest of the population. In contrast, individuals with
mutations that decrease the activity of their TLR4 gene have a lower risk of
long-COVID. This relationship has been confirmed as causal in animal models,
suggesting that Spikeopathy (brain fog, etc.) most likely results from the

signaling cascade shown here X!

7. The neuroinflammatory inhibition of hippocampal neurogenesis and the
resulting reduction in mental resilience initially increases the risk of
developing depression and, in the long term, even Alzheimer's disease or

hippocampal dementia, which are its main causes.*™®

Expansion: Due to the mechanisms shown here, the S1 subunit is also a trigger
for the enormous increase in new cases of these two neurological diseases
since 2020 (in addition to many other factors, which I describe in detail in my
book The Indoctrinated Brain). The molecular connections, as shown in the

diagram above, are now well understood.*®


https://www.skyhorsepublishing.com/9781510778375/the-indoctrinated-brain/

However, the neuroinflammatory vicious circle can be triggered not only by
pathogens or their products, but also by constant overstimulation or chronic

(neurotoxic) stress.

As a result of neurotoxic cell damage, molecules are released from inside the
cell. Some of these are referred to as DAMPs in analogy to the PAMPs

mentioned above: Danger-Associated Molecular Patterns.X*! They also activate
TLR4 and can set the vicious circle of neuroinflammation in motion. The
consequences are depression and, in the long term, even Alzheimer's disease.
However, if the neuroinflammatory vicious circle (through DAMPs or PAMPs)
has already been set in motion, a challenge or even moderate mental stress,
which under other circumstances can have a positive stimulating effect, can

lead to excessive DAMP release in a state of reduced mental resilience.

Expansion: In fact, psychological trauma (threats, isolation, fear-inducing
events, loss of a partner) is more likely to result in pre- or post-traumatic
stress disorder (including hippocampal shrinkage), the higher the measurable
levels of these pro-inflammatory messengers. This suggests a causal
relationship between these disorders and neuroinflammatory processes. This
causal relationship can be clearly seen in the graph.

8. Like the spike and S1 proteins (which belong to the PAMP group), DAMPs
are also potent activators of the above-mentioned danger recognition
sensor in the brain (TLR4). Both can therefore be at the beginning of this
vicious circle and thus ensure via the same signaling pathway that
inflammation-promoting messenger substances are constantly and
increasingly released. DAMPs and PAMPs, i.e. psychological stress (fear
propaganda) as well as exposure to products of pathogens (S1 protein
through infection or mRNA injection program) can maintain the vicious
circle of neuroinflammation and even reinforce each other.



Expansion: The activation of the hazard recognition signaling chain (via TLR4)
by both mechanisms (spikes/PAMPs and neurotoxic stress products/DAMPs)
shown in the graphic also provides an explanation for why people who were
already under severe psychological stress (due to depression, anxiety, worry,
perceived stress and loneliness) before SARS-CoV-2 infection or spike mRNA
injections have been shown to be more likely to develop post-spike

syndrome. !l The reason: Both influences intensify the neuroinflammatory
disease process, as has been shown in animal experiments. This is known as
priming. So if you combine spike exposure (PAMPs) with psychological stress
(DAMPs), as has been increasingly the case since 2020, and then take into
account the spike mRNA injection program from 2021, which has further
exacerbated the problem described, the risk of developing Spikeopathy, as
described in The Indoctrinated Brain, is once again significantly increased.

9. Because the neuroinflammatory cycle is self-perpetuating, can be
exacerbated, and is devastating to mental health, it is extremely important
to break it as quickly and effectively as possible. Because the trace element
lithium down-regulates the activity of the master regulator GSK3, it helps
interrupt this neuroinflammatory signaling chain.As a result, the
production of neuroinflammatory mediators is reduced. As the activity of
the master regulator (GSK3) is reduced, anti-inflammatory messengers are
actually activated. AAs a result, hippocampal neurogenesis is no longer
blocked, but actually activated by lithium (more on this below). Side effects
are not expected, as lithium in trace concentrations acts as a natural
regulator (as opposed to an almost complete blockade of GSK3 function, as

is achieved with macro doses in bipolar disorder).**! You can read more
about what lithium levels are considered "natural” later.
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With this in mind, the State University of New York at Buffalo in the USA began
a randomized, placebo-controlled study with low-dose lithium in patients with

post-spike symptoms (such as brain fog) in November 2022.XXV Thomas J.
Guttuso, physician and professor of neurology at the Jacobs School of Medicine
and Biomedical Sciences, is the leader of the study. The university's website and
a press release explain what prompted the study: "Because long COVID [and
thus Post-Spike] is believed to stem from chronic inflammation and lithium has
known anti-inflammatory actions, Guttuso decided to recommend that a

patient try low-dose lithium for persistent long COVID symptoms.”*V The
result was astonishing. ,,I was shocked when the patient saw improvement
within a matter of days,’, Guttuso says in the university's press release. It also
reports that during the pandemic, Spanish researchers were able to show that
patients who were already taking lithium for bipolar disorder and were acutely
infected with COVID-19 and hospitalized had better outcomes than patients
who were not taking lithium. Guttuso's success led other doctors to start
referring their long-COVID patients to him, according to the report:
“Eventually, he was treating 10 additional long COVID patients with low-dose
lithium; nine saw improvement from lithium. None [as expected] experienced
side effects.”

Thank you for reading Michael's Substack. This
post is public so feel free to share it.

Other Vital Effects of Lithium

When supplied in microdosed (essential) quantities, lithium regulates several
other signaling molecules in addition to GSK3. This explains its diverse, health-
promoting functions, which I would like to explain below.



Autophagy: Lithium activates both "microautophagy" and "autophagy", thereby

stimulating a process of cell and tissue rejuvenation.*V! This process breaks
down misfolded proteins and obsolete cell organelles such as mitochondria
(the powerhouses of our cells) that are no longer functioning optimally (e.g.,
when damaged by the spike protein). There is already compelling evidence that
this cleaning process of autophagy also serves to eliminate viral components or
reduce the severity of infection (SARS-CoV-2 is so successful in part because it

disrupts or blocks this protective process of autophagy).**V!! In particular,
active microautophagy might even support the degradation of the neurotoxic
spike protein or its S1 subunit, thus helping to complete the healing

process. Vil Autophagy of spike-damaged mitochondria (in interaction with
mitochondriogenesis, see next point) in turn supports the restoration of
neuronal performance through improved energy metabolism. Finally, it
prevents cell death (apoptosis) of damaged neurons.

Intermittent fasting or ketogenesis (also supported by coconut oil or ketogenic
medium-chain fatty acids) also help to activate autophagy, as [ have described
in my books Alzheimer's is curable and The formula against Alzheimer's
(unfortunately not yet published in English).

Mitochondriogenesis: Lithium activates (among other things by inhibiting
GSK3) the so-called process of mitochondriogenesis, i.e. the production of

new, healthy cellular power plants.X*¥ Because of the many other functions of
mitochondria, the importance of this mechanism to our health and

performance should not be underestimated.*** This life-prolonging effect of
lithium by improving mitochondrial function is probably true throughout the
animal kingdom; at least it has been clearly demonstrated in a nematode, one

of the simplest model organisms.***! Even there, lithium leads to a significant

life extension.



Neurogenesis: As previously mentioned, lithium activates adult hippocampal

XXXii

neurogenesis by inhibiting GSK3 (and several other mechanisms)
Combined with the other effects of lithium mentioned above, this explains the
antidepressant and Alzheimer's preventive properties of this underrated

element XXl I the early stages of Alzheimer's disease, a randomized clinical

trial of microdosed lithium was able to stabilize the disease for 15 months,

XXXV

something no drug has been able to do.

Systemic Prevention and Therapy of Neuroinflammation: All of the processes
activated by lithium (inhibition of excessive inflammatory response and
neuroinflammation, as well as activation of autophagy, mitochondriogenesis,
and adult hippocampal neurogenesis) have an increased chance of success if
they are supported by a healthy (species-appropriate) lifestyle, such as a
healthy diet. Therefore, on my website I provide further information on how to
support these health-promoting processes, for example with herbal agents.
This is intended both as a beneficial measure against spike protein and to
support hippocampal health in general (see my article on .

[ plan an article on anti-spike herbs & herbs for hippocampal health. Subscribe
to my Substack to be informed as soon as I put more information online for
free:

Inadequate Lithium Intake in the General
Population

Let's take a closer look at the numbers for a few paragraphs on the supply of
lithium to the general population. In a study from 2020, an international team
of researchers found a plasma concentration of 1 ug /L lithium (slightly
rounded up) in a German study group with an average age of 61 years, in which



no one was already taking lithium medication. However, the range of this value
is only about 9 percent and depends on which foods are consumed more
frequently (according to the authors, slightly higher values for potatoes and

root vegetables).”*V This value corresponds to the reference value of a Berlin

laboratory, which is given as 0.35-1.45 pg /L. X**VI It is therefore the defined
"normal value" that can currently be achieved with a normal diet (in Germany,

in this case).

The average dietary intake of lithium in Germany can be estimated using the

results of a "mineral water study" conducted the previous year.**Vil BA single
dose of approximately 2.6, 260, or 2,600 pg lithium (found in various mineral
waters) resulted in maximum lithium levels of approximately 1, 10, or 90 pg/L.
However, these are maximum values measured 30 minutes after ingestion. The
average lithium level over the entire day was only 0.3, 3, or 30 pug/L. This
means that the amount of lithium ingested and the subsequent blood
concentration correlate well. Therefore, if only one milligram (mg) of lithium is
taken per day, the plasma level should be estimated to be about 10 pg/L, which
is about 10 times the reference value of about 1 ug/L given above. This means
that the daily dietary intake of lithium in the above study group was one tenth,
or should be estimated at about 100 pg lithium.

However, the "normal value" mentioned above is neither natural nor species-
appropriate. A diet rich in marine fish or seafood would be natural and normal
in evolutionary terms, with a daily intake of several mg of lithium, i.e. at least

ten times the usual amount today.**Vill The "species-appropriate” lithium level
would therefore be a factor of 10-20 above the currently measured "normality”
or reference range, which therefore describes a lithium deficiency state that is
common today. It is very likely that a daily intake of about 1 mg of lithium is
sufficient to significantly reduce the risk of falling into a chronic
neuroinflammatory process (see above), the neuropathological consequences
of which include the development of depression, Alzheimer's dementia and

some other mental illnesses (as well as an increased suicide rate). This amount



of about 1 mg is therefore considered by many scientists to be an essential daily

XXXIX

intake.

Since there is no reliable and recommended food source that accumulates
enough lithium (sea fish and seafood are problematic due to toxin
contamination and are not available in sufficient quantities for all people), and
lithium is not approved as a dietary supplement in many countries, the only
alternative to targeted supplementation is actually lithium-containing mineral
water. However, this method of procurement is likely to be very expensive if

you want to ensure stable lithium levels.X! This is due to the fact that free or
unbound lithium ions, which are predominantly found in dissolved form in
mineral water, have a high bioavailability (they are quickly and efficiently
absorbed in the intestine), but are also very quickly excreted via the kidneys.

Their half-life is only about 6 hours.X!l This reduces the lithium level, which
rises very quickly after ingestion, by a factor of about 16 per day with about
four half-lives per day. In addition to the cost and the enormous amount of
drinking water required depending on the lithium content, a high
concentration in the water indicates a possible volcanic source. It cannot be

ruled out that the water may also be contaminated with toxic metals such as

xlii

uranium, as has been shown in some cases.

So what is the alternative? I recommend getting lithium after consulting with a
medical doctor and from pharmacies that guarantee high quality and purity. In
some countries, the only way to get it without a prescription is illegally from
abroad. However, I strongly advise against this, firstly because the quality of
the product is not guaranteed, and secondly because a doctor's assessment is
important for the therapeutic use of lithium, even in the "low dose" range (see
below, for example, the treatment of "Spikeopathy (Long-COVID and Post-
Vac)".

Lithium orotate, the better lithium?



Lithium orotate is superior to free lithium as found in mineral water, but also
to other lithium salts. On the one hand, it ensures a more stable lithium level
and, above all, higher concentrations in the brain.

Orotate is an endogenous molecule that is produced by the body only in small
amounts and must be ingested daily with food to cover its needs. A deficiency
results in impaired brain function, especially memory. In elderly rats, orotate
supplementation has been shown to reverse orotate deficiency memory

impairment*ii It is used to produce genetic building blocks needed in the
brain, particularly for the formation of new nerve cells in the hippocampus.
This may explain the memory problems associated with deficiency. Orotate
(and thus lithium orotate) is therefore efficiently transported across the blood-
brain barrier by a special mechanism to counteract any impairment of brain
function.

For the same reason, lithium bound to orotate is also well absorbed in the
intestine (there is also a special transport mechanism for orotate). At the same
time, however, lithium bound to orotate is excreted more slowly than free
lithium ions. This leads to an estimated half-life of lithium orotate of more than
one day, so that although the same amount of lithium (in the form of orotate)
initially reaches a blood level comparable to that after ingestion of free lithium

ions with mineral water, it remains elevated for much longer due to the binding

to orotate XV To achieve the same average lithium level with mineral water,
several liters would have to be drunk, depending on the lithium content, which
not only drives up the cost, but is also unrealistic or impractical. Since this
special transport mechanism across the blood-brain barrier is not available for
free lithium or other lithium salts, lithium orotate is superior to these,
especially if lithium is to contribute to improving brain function (for which, as

xlv

described, orotate itself is also beneficial)

Therefore, to achieve the same concentration in the brain and prevent
neuroinflammation, it is sufficient to take smaller doses than with lithium salts



such as lithium acetate or lithium carbonate, which have been used primarily
for bipolar disorder. This also increases the threshold above which lithium
intake would have toxic effects. According to animal studies, side effects are
not observed even at concentrations many times higher than those required to
prevent or break the neuroinflammatory vicious cycle: "In a 28-day, repeated-
dose oral toxicity study, rats were administered 0, 100, 200, or 400 mg/kg
body weight/day of lithium orotate by gavage. No toxicity or target organs
were identified; therefore, a no observed adverse effect level was determined
as 400 mg /kg body weight /day. These results are supportive of the lack of a

wxlvi

postmarket safety signal from several decades of human consumption

Correct dosage of lithium orotate

Bipolar Disorder: To determine the optimal daily dose of lithium orotate, it is
worth looking at the common practice of dosing other lithium salts, e.g., in the
symptomatic treatment of bipolar disorder. Here, the target blood serum
concentration is 0.8 to 1.2 mM (mmol /L), with more than 1.5 mM considered

toxic. This results in a very low therapeutic range of about 1.5.XVii The
therapeutic range of a drug describes the relative distance between the
therapeutic dose (or blood concentration) at which 50 percent of those treated
experience a positive effect and a dose (blood concentration) that produces a
toxic effect in 50 percent of those treated. Because the wider the therapeutic
range of a drug, the safer it is, lithium treatment for bipolar disorder has many
side effects and is not without danger. Even elevated serum lithium levels of
1.5-2.0 mM can have mild, though usually reversible, toxic effects on the
kidneys, liver, heart, and endocrine glands. Serum levels above 2 mM may be
associated with neurological symptoms, including cerebellar dysfunction. This
narrow therapeutic window is one reason why most clinical laboratories
specialize in determining lithium levels at this high concentration range and
are unable to determine natural lithium levels, which are orders of magnitude
lower. By way of comparison, let's consider the possibility of ingestion via
drinking water: 1 mg of lithium ingested via mineral water results in a lithium



level of approximately 10 pg/L or 0.0014 mM. This is only about one
thousandth (') of the toxic concentration of about 1.5 mM. To achieve blood
levels of up to 1.0 mM, macrodosing of up to one gram of lithium carbonate or a
lithium intake of about 200 mg per day may be necessary.

COVID-19: A slightly lower daily intake of a total of 80 mg of lithium (which
would be about the molecular proportion of pure lithium in 400 mg of lithium
carbonate) was enough to save the lives of all those seriously ill with COVID-

19 XIViii 1 kept them out of intensive care and cut their hospital stays in half
compared to the control group. However, the goal here was to prevent an
acute cytokine storm triggered by a misguided immune system throughout the
body or systemically, not just chronic neuroinflammation. This is probably the
reason why a relatively high dosage was used or attempted here: After all, it
was a matter of life and death, and the effect had to be fast and effective. I can
well imagine that lower doses might have achieved the goal. Future studies will
have to clarify this.

Thank you for reading Michael's Substack. This
post is public so feel free to share it.

Spikeopathy (Long-COVID and Post-Vac): There is strong evidence that low-
dose lithium should be able to break the vicious cycle of neuroinflammation
caused by the S1 protein of SARS-CoV-2. A sufficient and low dose in this sense
(low dose) means that about 5 mg of pure lithium might be sufficient. Please
note that this information applies only to chemically pure lithium. If lithium is
available in the form of lithium orotate, for example, the recommendation is to
take about 115 mg of lithium orotate per day because this effectively means that
you are taking 5 mg of pure lithium. This low dosage recommendation is also
based on the better "brain accessibility" of lithium orotate compared to lithium



acetate in the aforementioned COVID-19 study. For example, in an animal
model of mania, 1/10 of the dose of lithium orotate was sufficient to achieve
the same therapeutic effect as lithium carbonate (LiCO), which is also
commonly used in medical practice. However, the lithium orotate formulation
showed better efficacy and potency, because of select transport-mediated

uptake and pentose pathway incorporation.”** Because of this special

transport mechanism, lithium orotate is not only recommended by me, but also
discussed by other lithium specialists as a potential "superior option for lithium
therapy" (of the future) when it comes to achieving the desired neurobiological

effects.}

Although this therapeutic dosage of 5 mg of pure lithium (i.e., the effective
proportion of lithium orotate) for Spikeopathy is 5 to 10 times higher than the
preventive dosage (about 1 mg of pure lithium), it is still about 40 times lower
than the dosage administered in conventional therapy for bipolar disorder
(about 200 mg of pure lithium, see above). Side effects are therefore extremely
unlikely, even at the therapeutic dose for Spikeopathy. However, even though
the website of the Clinicum St. Georg states that "The use of lithium orotate in
a dosage between 125-200 mg [with a corresponding lithium content of 5.5 to
8.6 mg] is simple and free of side effects", the attending physician should adjust
the dosage if, for example, kidney disease is present (reduced or impaired

excretion and thus prolonged half-life).!l This is also the case during pregnancy
and lactation or when prescription medications, especially antidepressants, are
already being used. A therapeutic regimen of lithium for 1 to 3 months may also
be sufficient to achieve the desired effect on neuroinflammation. After that,
the amount taken can be reduced to what is essential (see next).

Essential requirement: Contrary to the literature and dietary guidelines, which
continue to conceal the essential nature of lithium, a glance at the studies
suffices to learn that an intake of approximately 1 mg of pure lithium is
considered by scientists to be an essential requirement for the prevention of
lithium-deficiency-related diseases (which ultimately include all so-called



civilization diseases that develop on the basis of chronic inflammation). This
also applies to the prevention of neuroinflammation in all chronic secondary
diseases such as Spikeopathy, depression and Alzheimer's disease.

A microdose is about 23 mg of lithium orotate (which is 1 mg of pure lithium) or
about 26 mg of lithium orotate mono-hydrate (the most common form of
lithium orotate, which is also 1 mg of pure lithium) per day. However, even this
small amount is currently only available by prescription in Germany and most
EU member states, while it is legal in the US, as far as [ know.

Sources of Lithium Orotate

In principle, any pharmacy can dispense lithium orotate in the form of an
individually prepared prescription, which is always an individual mixture (that
must be prescribed by a doctor in some countries). In Germany prescription
drugs can only be manufactured and shipped after the original prescription has
been received. Accordingly, a doctor would have to prescribe the capsules with
1 or 5 mg of lithium in the form of lithium orotate as needed, so that the
pharmacy can prepare the corresponding prescription. The duration of use
then determines the size of the prescription: 10 capsules, 30 capsules for one
month, or 90 capsules for three months.

Disclaimer of Liability

All considerations presented here are based on publicly available documents
and studies, most of which are also linked. Nevertheless, the author does not
assume any liability for the contents and possible errors. This also applies to
quantities. These are generally based on the requirements of an average adult.
Deviations in dosage may result from lifestyle, gender, age, body size, pre-
existing conditions, and especially from existing medications. Supplements
should therefore only be taken after consultation with a trusted physician - the
author assumes no liability for unauthorized use. It goes without saying that



lithium preparations must be kept away from children, for example, due to
their medicinal effects.
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Jewell Dec 13, 2023

Interesting article, thanks. Lithium and Lithium Orate is sold w/o prescription. One
company is https://www.lifeextension.com.
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Suzabelle Apr7

Can anyone here clarify for me how much lithium orotate to take to obtain the
recommended 1 mg of pure lithium? My confusion stems from the fact that every lithium
supplement | can find in the U.S. is either 1 mg or 5 mg. of lithium orotate. The capsules |
have say they are 1000 mcg (1 mg.) of lithium as lithium orotate. Does this mean the
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capsule actually contains 23 mg of lithium orotate, which is equivalent to 1 mg. of pure
lithium? So | would take one of these daily to obtain the 1 mg of pure lithium for prevention
of lithium-deficiency-related diseases? | don't know how to tell whether this capsule
contains 1 mg. of pure lithium or 1 mg. of lithium orotate, which would require 23 capsules
to get 1 mg of pure lithium.
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