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Abstract
Background: Lithium is a naturally occurring element with many pharmacological applications, 
but less known is its potential use as a preventative or early treatment method for cognitive 
disorders such as Alzheimer’s Disease (AD) and other mental health conditions. 

Methods: An electronic search was conducted on Medline and PubMed through online 
research database systems, using the Keywords “lithium,” “mental health,” “bipolar disease,” 
and “Alzheimer’s disease.” Searches for pertinent literature reviews and experimental studies 
took place between June 22, 2017 and December 20, 2017. 33 articles were referenced in the 
final product. 

Results: Lithium interacts with cognitive processes and AD pathology through reduction 
in Tau hyperphosphorylation and the formation of Aβ plaques, reduction in the secretion 
of inflammatory cytokines from activated microglia, and promotion of neurogenesis 
through endogenous stem cell development. Lithium use also decreases cognitive 
deficits resulting from AD. Potential adverse effects of long-term lithium use can be 
minimized if proper precautions are taken, including the use of slow-release formulations 
and adjustment of serum levels as needed. 

Conclusions: Lithium use clinically is a standard treatment protocol for bipolar disorder 
and its use is also indicated in association with other antidepressants for unipolar 
depression and potentially other mental health issues including those like AD that are 
associated with cognitive declines in memory. The short-term use of lithium clinically 
has only mild side effects and that the most severe side effects (directly on target organs) 
are not common and can be prevented through periodical monitoring in subjects 
requiring chronic treatment. Thus, it is proposed that prophylactic lithium may be 
effective as a prevented measure to restrict, inhibit or possibly even reverse conditions 
associated with cognitive declines in memory or related mental conditions.
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Introduction
Lithium, a naturally occurring element, has a wide range of uses, including many 

industrial and pharmacological applications [1]. Lithium occurs naturally in soil and 
water, mostly at low concentrations, thus it enters the food chain [2]. It is still under 
debate whether lithium is an essential trace element; however, sufficient evidence exists 
showing lithium at low levels has beneficial effects on living organisms, especially with 
respect to normal physiology related to the reproductive system [3]. Lithium salts, 
particularly lithium carbonate, as a psychotropic drug, serves as a mood stabilizer in 
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bipolar disorder patients receiving lithium as therapy. Of 
importance is the observation that in this cohort of patients, 
lithium use demonstrates the lowest relapse rate for the 
treatment of mania and depression than other comparable 
treatment options [4, 5]. As such, a study conducted by the 
Institute of Medicine documented that as a treatment of 
choice for mood related disorders the overall impact of 
lithium in terms of reduced health care savings dollars was 
substantial in the millions of dollars [6]. In addition, 
importantly, lithium has been shown to decrease suicide rates 
in the bipolar patient population [4, 7]. At the same time, 
there are less than desirable effects associated with lithium 
clinically that must be mentioned. These include minor side 
effects such as increased thirst and urine output, fine hand 
tremors, nausea, appetite loss, diarrhea, sedation, and 
dizziness. More serious side effects associated with lithium 
use can be kidney problems and altered thyroid function [5]. 
A small cohort of patients taking lithium have also reported 
difficulty maintaining attention and concentration, however; 
it is hard to determine whether this symptom is due to their 
underlying mental disease or treatment [8]. Many of these 
unwanted side-effects can be attributed to lithium dosing, 
thus alternative lithium formulations such as slow-release 
lithium capsules combined with bedside monitoring of 
systemic lithium levels in blood significantly ameliorates these 
adverse conditions [9].

Psychological disorders have an undeniably large effect on 
the human brain and as such subsequently the many processes 
it regulates. For example, impairments in adult neurogenesis, 
neuroplasticity, and cellular resistance are all associated with 
bipolar disease [10]. As neurons in the human brain die, they 
go through extensive neurodegenerative changes, such as 
change in mitochondrial function and damage to dendrites, 
nerve terminals, myelin sheaths, and intracellular DNA. In 
addition, the synapses between neurons are lost, severely 
impacting neuronal communication [11]. The enzyme glycogen 
synthase kinase-3 (GSK-3) is closely associated with these 
neurodegenerative changes. GSK-3, made up of alpha-α and 
beta-β counterparts, is a serine/threonine kinase that works 
through phosphorylation and has a role in the division, 
proliferation, differentiation, and adhesion of cells, among 
other functions [1, 12]. GSK-3 is important physiologically for 
the normal functioning of the brain, due to its ability to 
eliminate excess neurons; however, GSK dysfunction is closely 
related to many neurodegenerative disorders, such as 
Parkinson’s disease, type 2 diabetes, fragile X syndrome, 
multiple sclerosis, and Alzheimer’s Disease (AD) [4,12].

Lithium is an inhibitor of GSK-3β; in fact, it is the most 
effective inhibitor of the enzyme. It exerts this inhibition as the 
result of its ability to fit directly into a pocket in the GSK-3β 
protein, disabling GSK-3’s phosphorylation action that 
ultimately contributes to neurodegeneration [4]. GSK-3β 
interacts with over 25 different transcription factors, including 
the inhibition transcription factors CREB (cAMP) response 
element-binding protein and β-catenin, both of which 
promote cell survival [4, 10]. By inhibiting GSK-3β, lithium 
allows these transcription factors, among others, to sustain 

function in cellular resistance, therefore opposing 
neurodegeneration. Transcription factor pf3, on the other 
hand, promotes cell death. It is activated by GSK- 3β and as 
such can be inhibited by lithium. Other than its interaction 
with transcription factors, lithium’s inhibition of GSK-3β 
promotes neuroprotection via a number of pathways such as 
through axonal regeneration and re-myelination, improved 
mitochondrial function, and neurogenesis in the hippocampal 
areas of the brain [4].

Alzheimer’s disease (AD) is most prominent when 
characterizing neurodegenerative diseases and as such is the 
most common form of dementia. It was named the 6th leading 
cause of death in America in 2015 [13]. An estimated 5.5 
million Americans of all ages have Alzheimer’s disease. Of the 
estimated 5.5 million Americans living with Alzheimer’s 
dementia in 2017, an estimated 5.3 million are age 65 and 
older and approximately 200,000 individuals are under age 65 
and have younger- onset Alzheimer’s. Collectively the 
calculated cost in terms of health care dollars is $259 billion. 
The projected increases for new cases of Alzheimer’s disease 
are expected to reach 16 million by the year 2050. One in 
three senior citizens in the country dies as the result of 
Alzheimer’s disease and a new case is diagnosed every 30 
seconds in the United States [14].

AD is characterized by a buildup of amyloid plaques, 
caused by an accumulation of the amyloid-beta peptide [4, 5]. 
In the brain of Alzheimer’s patients amyloid plaques block the 
synapses between neurons. This results in the disruption of 
normal cell-to-cell signaling [13]. The amyloid-beta protein 
activates GSK-3, resulting in the hyperphosphorylation of Tau 
proteins in neurons [5, 13]. GSK-3β is the primary enzyme that 
contributes to the hyperphosphorylation of Tau proteins [10]. 
The consequence of such abnormal phosphorylation is tangles 
of Tau proteins, referred to as “neurofibrillary tangles.” Tau 
proteins are typically beneficial to the brain, aiding in the 
circulation of nutrients within brain cells, but neurofibrillary 
tangles disrupt this circulation and result in neuronal cell 
death [13]. Due to the important role GSK-3β plays in the 
progression of AD, one of the most promising potential uses 
of lithium and its inhibitory effect on GSK- 3β is the prevention 
of AD. Many clinical and experimental trials on humans and 
animals alike have proved the effectiveness of lithium on 
dementia and AD, especially when treatment begins before 
the disease damages neurons beyond their point of repair [4].

Discussion
The pathology of AD is very important to understand 

when considering prevention or treatment methods. Duncan 
et al. [15] placed the pathologic characteristics of AD into four 
major categories: 1) the hyperphosphorylation of Tau; 2) the 
aggregation of Aβ proteins into amyloid plaques; 3) the 
production of inflammatory cytokines by activated microglia; 
and 4) significant neuronal and synaptic loss [15]. In addressing 
these pathological characteristics, lithium has been shown to 
counteract all of these pathologies, a finding that is very 
significant for the future of early AD treatment and prevention.
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Hyperphosphorylation of Tau and Accumulation of Aβ 
Plaques

Lithium’s ability to reduce Tau hyperphosphorylation and 
the formation of Aβ plaques stands as one of the primary 
reasons why the drug serves as a great candidate for use in 
possible prevention and treatment of AD. A reduction in levels 
of Tau protein was indeed observed in a 2005 study on 
transgenic mice over expressing mutant human Tau, a 
mutation that causes the development of neurofibrillary 
tangles. After injecting experimental mice with 0.6 M lithium 
chloride, at 10 micro liters per gram body weight, researchers 
observed reduced GSK-3β activity and reduced levels of 
insoluble Tau [16]. Further, in a 2014 study by Noble et al., 
[17], when the hindbrain ventricles of zebra fish embryos were 
injected with amyloid-beta peptide, Tau phosphorylation 
increased significantly and cognitive deficits were observed, 
as one might expect. Incubation with lithium chloride reversed 
the effects of the Aβ peptide injection, indicating that lithium 
treatment is significant to reduce the accumulation of Aβ and 
insoluble Tau. Lithium treatment also showed a positive effect 
on cognitive abilities, as the Aβ injected animals treated with 
lithium had better responses to aversive stimuli than water-
treated Aβ injected animals [17].

In 2016, 4-month old APP-PS1 transgenic mice co 
expressing mutations in the amyloid precursor protein and 
the preselin 1 gene, the causative agent of most familial AD, 
were given 12 weeks of daily intraperitoneal lithium chloride 
injections [11, 18]. Results showed a decrease in levels of Aβ 
plaques in both the hippocampal and cortical areas of the 
brain. The authors highlighted the fact that lithium is an 
activator of the Wnt/β-catenin signaling pathway, which has a 
significant role in neuro protection against injury from Aβ 
peptides; GSK3-β inhibits the Wnt/β-catenin pathway. Due to 
the aforementioned mutations, the transgenic mice showed 
lower levels of β-catenin and higher levels of activated GSK3-β. 
Once treated with lithium, β-catenin levels were restored and 
levels of inactivated GSK3-β increased, indicating reactivation 
of the Wnt/β- catenin pathway and an increase in neuro 
protection from Aβ injury [18].

Microglial Activation and Inflammation
When observing inflammatory responses in the brains of 

the APP-PS1 transgenic mice, it was discovered that the lithium 
treatment reduced the inflammatory mechanisms of microglial 
activation [18]. This is a critical component to the use of lithium 
clinically for AD. Activated microglia, one of the core pathologies 
of AD are central nervous system macrophages. They are 
especially present in the early stages of AD development and 
as such it may have great significance due to their production 
of inflammatory cytokines [15]. The inflammatory mechanisms 
of microglial activation have been shown to promote 
neurodegeneration in the early mild cognitive impairment 
stage of AD as well as the early stages of Parkinson’s disease 
(PD). Lithium treatment has been shown to counteract these 
neurodegenerative processes by down regulating pro-
inflammatory genes whilst up regulating anti-inflammatory 
genes. Lithium has a higher therapeutic impact on microglial 

activation if treatment occurs early on in neurodegenerative 
disease due to the high numbers of proinflammatory mediators 
during early stages of disease [19].

A study by conducted Ferensztajn-Rochowiak et al., [20], 
to be published in 2018, evaluated the effects of long-term 
lithium treatment on concentrations of very- small embryonic-
like stem cells (VSELs) and mRNA expression of pluripotency 
and glial markers in peripheral blood. Participants included 30 
bipolar depression (BD) patients in remission and 15 healthy 
control subjects. Of the 30 BD patients, 15 had been treated 
continuously with lithium carbonate, with a mean treatment 
length of 16 years and serum concentration of 0.5-0.8 mmol/l. 
Results showed that BD patients not taking lithium showed a 
significantly increased level of VSELs as compared to controls, 
while BD patients taking lithium showed a level of VSELs 
similar to controls. The number of VSELs in lithium treated BD 
patients was negatively correlated with the duration of lithium 
treatment and serum lithium concentration. In addition, 
among BD patients not treated with lithium, the mRNA levels 
of pluripotency markers, glial markers, and inflammatory 
cytokines were significantly higher than those of healthy 
controls [20].

VSELs can have a significant impact on the inflammatory 
mechanisms of BD and AD alike. Although VSELs have shown 
regenerative function in some organs, such as blood vessels 
and cardiac tissue, they can act erroneously, accumulating in 
areas of high inflammation and worsening negative pathologic 
effects. Results suggest that long- term lithium treatment 
normalizes the number of VSELs and reduces the negative 
effects produced by VSEL accumulation. Results also 
demonstrated that long-term lithium treatment has the ability 
to weaken the effect of the inflammatory processes, 
compensatory mechanisms, and regenerative responses that 
are associated with an increase in peripheral mRNA markers. 
Lithium produces these effects primarily through interactions 
with transcription factors Oct-4, Sox-2, GFAP, and Olig1 [20].

In summary, Ferensztajn-Rochowiak et al., [20], suggest 
that increased mobilization of VSELs, increased mRNA 
expression of pluripotency and glial cell markers, and elevation 
of inflammatory cytokines are all associated with repeated 
exposures to stress and the specific chronic inflammation that 
occurs during BD pathogenesis. Long-term lithium treatment 
was shown to have a significant protective effect on all of 
these factors. The neuroinflammation processes involved in 
BD and AD are very similar, both strongly associated with 
microglial activation. For this reason, lithium can be presumed 
to have the same effect on AD pathology. Therefore, lithium’s 
ability to decrease levels of VSELs, pluripotency and glial cell 
markers, and inflammatory cytokines contributes to lithium’s 
candidacy as a treatment method for AD [20].

Stem Cells
As was just mentioned lithium influences stem cells. The 

importance of stem cells in AD therapy is becoming increasingly 
recognized. Lithium therapy promotes endogenous stem cell 
development, making lithium a very useful drug for neurogenesis. 
The types of stem cells most commonly emphasized in AD 
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research are embryonic stem cells (ESCs), mesenchymal stem 
cells (MSCs), brain-derived neural stem cells (NSCs), induced 
pluripotent stem cells (iPSCs), and now very small embryonic 
stem cells (VSELs) [15, 20]. A systematic review published in 2015 
by Ferensztajn-Rochowiak and Rybakowski [21] evaluated the 
effects of lithium on many different classes of stem cells. In this 
review, it was reported that lithium has the ability to maintain the 
pluripotency of MSCs, while concentrations less than 5 mmol/l 
promote MSC proliferation. This is important due to the many 
roles of MSCs in the pathology of AD. Rodent models of AD have 
shown that MSC transplantation can improve spatial learning 
and memory deficits, inhibit cell death from accumulation of Aβ 
protein and Tau, reduce the formation of Aβ plaques, reduce levels 
of inflammatory cytokines from activated microglia, and promote 
neurogenesis, synaptogenesis, and neuronal differentiation [15].

As demonstrated in rodent models, NSCs have also been 
shown to have a significantly positive impact on AD through 
the promotion of neurogenesis and cognitive function [15]. 
Lithium has been found to stimulate the self-renewal of neural 
progenitor cells, which serve as one of the two main sources 
of neurogenesis in the brain [21, 22]. The drug is also reported 
to enhance the mitotic activity of Schwann cells and cause an 
increase in the presence BrdU labeled cells, used to detect 
proliferation of cells in brain tissues [22]. iPSCs have also 
shown great potential for use in AD treatment. When iPSC- 
derived cholinergic neural precursors were transplanted into 
the hippocampus of a transgenic AD mouse model, these cells 
differentiated into mature cholinergic neurons and reversed 
spatial memory impairment. Additionally, iPSCs have been 
found to reduce the production of pro-inflammatory factors, 
improving neurological function in rodent models of ischemic 
stroke [15].

Neuronal Loss
The mass neuronal and synaptic loss that occurs in AD 

pathology has the most observable effect on individuals, as 
the cognitive decline that occurs in early AD is strongly 
associated with these occurrences [15]. Lithium stimulates 
neurogenesis in the brain, thus providing a protective effect 
from the neurodegeneration that occurs as AD progresses. It 
has been found that lithium increases the volumes of grey 
matter in the brain, especially in the anterior cingulate and 
paralimbic cortical areas of the brain that have a large role in 
attention, motivation, and emotional modulation [10]. In AD, 
one of the largest areas of neuronal loss is the hippocampus; 
because of the hippocampus’ large role in learning and 
memory, the amnestic symptoms that occur in the early stages 
of AD can be attributed to loss in this part of the brain [15]. 
Lithium has the ability to stimulate hippocampal neurogenesis. 
A 2016 study evaluating the effects of lithium on hippocampal 
cells found that the injection of mice with a 2.5g/kg dose of 
lithium carbonate for four weeks resulted in an increase of 
cells in the dentate gyrus of the hippocampus [23].

N-acetyl-aspartate (NAA) is a marker of neuronal viability 
and functionality. When the amount of NAA in the brain 
cortex of bipolar disease patients and a healthy control group 
were measured, it was found that NAA levels increased in 

both bipolar affected and non-affected participants when 
they were exposed to chronic lithium treatment [10, 11]. In 
another study, when 21 adults (12 of them bipolar patients) 
were placed on a 4-week lithium treatment regimen, increased 
NAA levels were also found. Additionally, in a study of healthy 
controls compared to bipolar patients taking lithium and 
valproate, it was shown that valproate did not significantly 
increase the cortex concentration of NAA; only lithium treated 
bipolar patients showed such an increase [11].

Cognitive Deficits
As mentioned previously, lithium has great potential to 

be used as a prevention method for AD, but is being most 
effective when applied before onset of the disease or in the 
very early stages of the disease. In 2011 Forlenza et al., [24] 
performed a randomized controlled trial to evaluate the 
progression of cognitive deficits in patients aged 60 years or 
older with amnestic mild cognitive impairment (aMCI). 
Individuals with aMCI have a high risk of developing dementia. 
Participants were put on a yearlong treatment regimen, given 
daily doses of 150 mg lithium carbonate at serum levels of 
0.25-0.5 mmol/l. Results showed a 50% reduction in GSK-3 
activity in leukocytes and a reduction in cognitive decline 
when compared to the control group taking the placebo. The 
yearlong lithium treatment program also decreased levels of 
Tau-phosphorylation, one of the major precursors to AD, in 
the cerebrospinal fluid of the individuals who did not later 
develop AD. Perhaps the most important conclusion that can 
be taken from this study is that the use of lithium for prevention 
of AD is likely stage-dependent [24].

A 2015 study on transgenic mice exhibiting a mouse-
model of Alzheimer’s disease placed mice on a 1.5-mg/day 
micro dose of lithium carbonate for 8 or 16 months. The results 
of this study showed that anxiety and spatial and aversive-
related memory deficits resulting from the neurodegenerative 
processes of AD could be prevented by lithium treatment. In 
addition, lithium was found to reduce density of amyloid 
plaques and protect mice from hippocampal apoptosis, while 
increasing neuronal density in the prefrontal cortex. An 
increase was also seen in BDNF (brain derived neurotrophic 
factor) density, which is important due to BDNFs role in 
neuronal communication [25]. This was not the first time that 
lithium’s effect on BDNF levels were reported; in 2009 Leyhe et 
al., conducted a 10-week trial on AD patients in order to 
evaluate the influence of lithium treatment on BDNF serum 
concentration. BDNF is an especially important growth factor 
due to its role in CNS synaptic plasticity as well as neuronal 
survival and differentiation. All of the AD patients at the 
beginning of the trial had low levels of BDNF, but after 10 
weeks of being administered lithium sulfate at a serum level of 
0.4-0.8 mmol/L, a significant increase in BDNF concentration 
was observed. The patients also showed a decrease in cognitive 
decline, as can be seen in many other similar trials [26].

When bipolar patients’ cognitive functioning was 
evaluated by their performance on the Cambridge 
Neuropsychological Test Automated Battery (CANTAB), it was 
found that all BD patients had decreased memory and 
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executive function ability when compared to healthy controls; 
however only BD patients not taking lithium had visual memory 
impairments. Due to the hippocampus’ role in visual memory, 
it can be hypothesized from the results of this study that 
lithium may have a neuroprotective effect on the hippocampus 
[27]. The memory deterioration that occurs during AD is also 
due in part to cholinergic dysfunction. In a study aimed to 
evaluate the relationship between cholinergic dysfunction and 
lithium, rats were given an intraperitoneal injection of 
scopolamine to create a mouse model of cholinergic 
dysfunction. Upon injection, activation of GSK-3 occurred, 
causing spatial learning problems and memory deficits in the 
rats. However, if the intraperitoneal injection was pretreated 
with lithium, those deficits were prevented [28].

Incidence of AD in Individuals Exposed to Lithium
In addition to the many trials that demonstrate the effect 

of lithium on the brain and cognitive functioning in BD and 
AD, there have been numerous studies directly observing the 
incidence of dementia and/or Alzheimer’s in individuals 
exposed to lithium. In a study published in the British Journal 
of Psychology, Gerhard et al., evaluated the correlation 
between lithium treatment and risk of dementia directly 
through an observational cohort study on BD diagnosed 
individuals over 50 years of age. They found that continuous 
lithium use, defined as 301-365 days of lithium medication 
supply in one year, was associated with a decreased dementia 
incidence rate [29]. A similar Brazilian study by Nunes et al., 
[30], compared 66 elderly BD patients (60 years of age or 
older) treated with lithium therapy to 48 elderly BD patients 
not on recent lithium therapy. Results showed a 5% prevalence 
of AD in the lithium-treated group and a 33% prevalence of 
AD in the group of patients who had not been given lithium 
therapy. The expected rate of AD in the general Brazilian 
population was 7%; the similar prevalence in the lithium 
treatment group (5%) indicates that lithium treatment can 
reduce risk of AD in BD patients to the risk level of the general 
population [30].

Interestingly, a 2017 Danish population-based case 
control study looking at patients with dementia as well as 
non-dementia patients discovered an association between 
dementia and lithium in public drinking water. Lithium levels 
were estimated using samples from 151 public waterworks 
that supplied water to 42% of the country. Results showed 
that healthy controls without a dementia diagnosis were more 
likely to have higher levels of lithium in their drinking water 
when compared to the level of lithium in the water of dementia 
patients. Specifically, those test subjects who had lithium 
levels of 10.1 to 15.0 micro/L or greater than 15.0 micro/L in 
their drinking water had lower rates of dementia. The same 
general conclusion was found when the researchers examined 
the relationship between lithium and drinking water in 
Alzheimer’s disease and vascular dementia [31].

While lithium is a very popular medication for BD patients, 
it is not the only option; anticonvulsants, antidepressants and 
antipsychotics are also popular forms of treatment. Out of these 
four options, however, lithium is the only one that has shown 

neuroprotective effects. A 2010 Danish study that included 
bipolar patients taking all four of these types of medications 
determined after a 10-year follow up that long-term lithium 
treatment was the only one of the four treatment options that 
resulted in a reduced rate of dementia later in life [32].

Lithium Safety and Tolerability
It is important to keep in mind the safety and tolerability 

of lithium treatment. According to a 2014 review by 
Aprahamian et al., [33], lithium treatment can result in various 
adverse symptoms, such as abdominal discomfort, diarrhea, 
tremor, weight gain, edema, polyuria, nocturia, and erythema. 
These symptoms, especially those involving the digestive 
system, can be decreased by the use of a slow-release form of 
the drug or lithium citrate as a substitution for lithium 
carbonate. It is well known that lithium treatment can cause 
thyroid dysfunction through the inhibition of thyroid hormone 
production; therefore, it is important to evaluate a patient’s 
thyroid function prior to the beginning of lithium treatment, 
after 3 months, and every 6-12 months during the entire 
course of treatment. Levels of thyroid stimulating hormone 
(TSH), free thyroxine, parathyroid hormone (PTH), and calcium 
should be monitored over the course of treatment to check 
for conditions such as hyperthyroidism, hypothyroidism, 
hyperparathyroidism, and hypercalcemia. Another possible 
adverse effect of lithium treatment includes renal impairment, 
in the form of tubular and glomerular dysfunction indicated 
by a reduction in renal filtration capacity and decreased 
urinary concentration, seen in 50% of patients prescribed 
lithium. To avoid severe and irreversible consequences of 
tubular impairment, such as diabetes insipidus, simple urinary 
analyses should be utilized. Additionally, structural changes in 
the kidneys, such as such as tubular atrophy and interstitial 
fibrosis, have been observed in some lithium users. It is 
important to monitor renal function in all patients prescribed 
lithium, but extra precaution should be taken in patients with 
high risk of renal dysfunction, such as patients previously 
diagnosed with hypertension or diabetes. It is also 
recommended that women discontinue lithium use in the first 
trimester of pregnancy, due to the risk of lithium being 
teratogenic to the developing child [33].

Regarding lithium’s interactions with other drugs, 
Aprahamian et al., [33], reported drugs such as alprazolam, 
thiazide diuretics, ACE inhibitors, and anti- inflammatory non-
steroidal drugs increase the plasma concentrations of lithium. 
This creates a risk of lithium toxicity unless levels of lithium are 
reduced prior to treatment with one of the aforementioned 
drugs (i.e., reducing lithium levels by 40-50% prior to 
treatment with a diuretic). Conversely, theophylline, 
acetazolamide, mannitol and caffeine lower lithium 
concentrations by increasing clearance. Calcium channel 
antagonists and angiotensin II antagonists can be toxic and 
dangerous in combination with lithium treatment. Although 
there are adverse effects associated with lithium treatment, if 
medical personnel and patients alike are aware of the risks 
and take the appropriate precautionary measures, significant 
health risks can be minimized [33].
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Conclusion
The body of evidence supporting the clinical use of lithium for 

AD prevention and treatment are too numerous to ignore. Lithium 
treatment has been shown to reduce Tau hyperphosphorylation 
and the formation of Aβ plaques, reduce the secretion of 
inflammatory cytokines from activated microglia, promote 
neurogenesis through endogenous stem cell development, and 
decrease cognitive deficits associated with AD. Potentially 
harmful effects of lithium treatment can be minimized if the 
appropriate precautions are taken. With the established cost-
savings of lithium use in terms of health expenditures directed to 
mental health and other related illnesses characterized by 
cognitive decline where this question was addressed, prophylactic 
lithium use as a preventive measure, defined as “low dose” are 
suggested. Defining clinical use of lithium in this context is 
therefore justified and warranted.
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