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Abstract
Lithium, a naturally occurring element, is widely used in 
clinical settings for psychiatric treatment. Several studies 
showed that micro-dose lithium (e.g. , lithium in drinking 
water) could have anti-aging and anti-dementia effects 
in addition to an anti-suicidal effect, although anti-
mania and psychosis or anti-cancer effects are yet to 
be determined. Although these studies do not provide 
conclusive evidence, further studies are warranted 
to investigate whether lithium is trace element. If so, 
future studies would need to determine what levels are 
required to maintain mental health. 
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Core tip: Micro-dose lithium (e.g. , lithium in drinking 
water) could have anti-aging and anti-dementia effects 
as well as anti-suicidal effect. 
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INTRODUCTION
Lithium, a natural element, is widely used in clinical 
settings for psychiatric treatment. On the other hand, 
lithium is taken up by all plants, although it appears 
not to be required for their growth and development. 
At high levels in the soil, lithium is toxic to all plants, 
causing a chlorosis-like condition. Uptake and sensitivity 
to lithium are species dependent. Consequently, 
grains and vegetables have 0.5-3.4 mg/kg of lithium, 
dairy products have 0.5 mg/kg of lithium and meat 
has 0.012 mg/kg[1]. Although there has been a study 
showing effects of nutritional lithium supplementation 
on mood[2], no study could directly investigate the 
association between lithium in the food and mental 
health. As already pointed out by Schrauzer[1], I wonder 
whether lithium is one of the trace elements or not. 
Generally, trace elements are dietary minerals that are 
needed in very minute quantities for the proper growth, 
development, and physiology of an organism[3]. If 
lithium is a trace element, various effects may be found 
at a very low level of lithium concentration? 

TRACE LITHIUM EFFECT ON SUICIDE
With regard to very low lithium levels, there is growing 
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evidence from epidemiological studies that lithium in 
drinking water may protect against suicide. An inverse 
association between lithium levels in drinking water 
and suicide rates was first reported in the United 
States for 27 Texas counties[4]. In Japan, we showed 
an inverse association between lithium levels in 
drinking water and suicide rates for 18 municipalities 
of Oita prefecture[5] whereas another study found 
no association for 47 subdivisions in the East of 
England[6]. A nationwide Austrian study, however, 
found an inverse association between lithium levels in 
drinking water and suicide rates after adjustment for 
population density, per capita income, proportion of 
Roman Catholics, as well as the availability of mental 
health service providers[7]. 

From 2010 to 2013, we investigated the association 
in 274 municipalities of Kyushu Island in Japan[8]. 
The association of lithium levels in drinking water 
with suicide Standardized Mortality Ratios (SMRs) 
(total, male and female) were investigated thoroughly 
adjusting for proportion of elderly people, proportion 
of one person households, proportion of people 
with college education or more, and proportion of 
engaging in primary industry, overall unemployment 
rate, annual marriage rate, annual mean temperature 
and annual postal savings per person. As a result, 
lithium levels in drinking water were significantly 
and inversely associated with male suicide SMRs but 
not total or female SMRs after the adjustment. The 
findings suggest that lithium in drinking water may be 
associated with low risk of male but not female suicide 
in the general population[8]. With regard to gender 
differences, anti-aggressive effects of lithium could 
potentially prevent suicide in those who take lithium-
contained drinking water for a long time and, if male 
aggression is greater and more responsive to lithium 
than female aggression, this could explain the gender 
effect[8]. In any case, such findings support the idea 
that lithium is a trace element.

With regard to the mechanism, taking the fact 
into consideration that lithium has been reported 
to increase the volume of the prefrontal cortex and 
anterior cingulate gyrus[9] it seems likely that lithium 
may at least partially exert its antisuicidal effect via 
reinforcing “top-down brakes” of aggressive action. 
Since lithium has been shown to increase the volume 
and function of the limbic system, such as the 
hippocampus[10], antisuicidal effects of lithium may 
consist of both reinforcing “top-down brakes” and 
decreasing “bottom-up drive.” Therefore, lithium may 
have superior antisuicidal effects relative to other 
mood stabilizers[11,12].

TRACE LITHIUM EFFECT ON MANIA AND 
PSYCHOSIS
To our knowledge, there has been no reports on 
effects of lithium as a trace element on mania. This is 
probably because in a routine psychiatric setting we 

prescribe about 600-1000 mg per day of lithium to our 
patients for producing approximately 0.4-1.0 mEq/L 
of therapeutic lithium levels for mania, which is much 
larger than the lithium levels of drinking water.

Nonetheless, there has been a study showing 
that the incidence of patient’s first admissions and 
prevalence of readmission as well as the diagnosis 
of psychosis, neurosis, and personality disorder to 
state mental hospitals from each Texas counties was 
inversely proportional to the lithium content of their 
residential drinking water[13]. At the moment, trace 
lithium effect on mania and psychosis is yet to be 
determined.

TRACE LITHIUM EFFECT ON AGING
Interestingly, an inverse correlation was found between 
lithium levels in drinking water and not only suicide 
but also all-cause mortality in 18 neighboring Japanese 
municipalities with a total of 1206174 individuals[14]. 
Taken together with another finding that an exposure 
to a comparably low concentrations of lithium chloride 
extended the life span of Caenorhabditis Elegans, these 
findings suggest that long-term low-dose exposure to 
lithium may exert anti-aging capabilities[14]. 

TRACE LITHIUM EFFECT ON DEMENTIA
Micro-dose lithium may also have efficacy in preventing 
cognitive loss. For example, 113 patients with 
Alzheimer’s disease were randomized to receive lithium 
(300 μg/d) (n = 58) or placebo (n = 55) in a 15-mo, 
randomized, placebo-controlled, double-blind trial[15]. 
The lithium group showed no decline in performance 
on the mini-mental state examination test in contrast 
to the lower scores observed for placebo group, with 
significant differences starting 3 mo after the beginning 
of the treatment, and increasing progressively[15].

TRACE LITHIUM EFFECT ON CANCER
Although experimental anti-cancer effects of lithium 
have been shown[16], the range of lithium levels used 
in the study was 10 mmol/L to 60 mmol/L, which is 
clearly in the toxic level. Therefore, toxic effects of 
lithium might have brought about apoptosis in colon 
cancer cell line. Actually, enhanced but not reduced 
cancer risk was shown in bipolar disorder patients who 
were probably receiving long-term lithium treatment[17]. 
At the moment, anti-cancer effects of lithium is yet to 
be determined.

CONCLUSION
These findings suggest that micro-dose lithium (e.g., 
lithium in drinking water) could have anti-aging and 
anti-dementia effects in addition to an anti-suicidal 
effect, although anti-mania and psychosis or anti-
cancer effects are yet to be determined. Although 
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these studies do not provide conclusive evidence, 
further studies are warranted to investigate whether 
lithium is trace element. If so, future studies would 
need to determine what levels are required to maintain 
mental health. Moreover, although it seems probable 
that such low levels of lithium in drinking water are far 
below the levels required to produce aversive and side 
effects, it is also important to assess side-effects of 
lithium in drinking water on thyroid function, pregnant 
women, the unborn, and other potent impairment.

REFERENCES
1	 Schrauzer GN. Lithium: occurrence, dietary intakes, nutritional es-

sentiality. J Am Coll Nutr 2002; 21: 14-21 [PMID: 11838882]
2	 Schrauzer GN, de Vroey E. Effects of nutritional lithium supple-

mentation on mood. A placebo-controlled study with former drug 
users. Biol Trace Elem Res 1994; 40: 89-101 [PMID: 7511924]

3	 Bowen HJM. Trace Elements in Biochemistry. USA: Academic 
Press, 1966

4	 Schrauzer GN, Shrestha KP. Lithium in drinking water and the in-
cidences of crimes, suicides, and arrests related to drug addictions. 
Biol Trace Elem Res 1990; 25: 105-113 [PMID: 1699579]

5	 Ohgami H, Terao T, Shiotsuki I, Ishii N, Iwata N. Lithium levels 
in drinking water and risk of suicide. Br J Psychiatry 2009; 194: 
464-465; discussion 446 [PMID: 19407280 DOI: 10.1192/bjp.
bp.108.055798]

6	 Kabacs N, Memon A, Obinwa T, Stochl J, Perez J. Lithium in 
drinking water and suicide rates across the East of England. Br J 
Psychiatry 2011; 198: 406-407 [PMID: 21525523 DOI: 10.1192/
bjp.bp.110.088617]

7	 Kapusta ND, Mossaheb N, Etzersdorfer E, Hlavin G, Thau K, Wil-
leit M, Praschak-Rieder N, Sonneck G, Leithner-Dziubas K. Lith-
ium in drinking water and suicide mortality. Br J Psychiatry 2011; 

198: 346-350 [PMID: 21525518 DOI: 10.1192/bjp.bp.110.091041]
8	 Isii N, Terao T, Araki Y, Kohno K, Mizokami Y, Shiotsuki I, Hatano 

K, Makino M, Kodama K, Iwata N. Low male suicide and lithium 
in drinking water. J Clin Psychiatry 2015; In press

9	 Monkul ES, Matsuo K, Nicoletti MA, Dierschke N, Hatch JP, Dal-
wani M, Brambilla P, Caetano S, Sassi RB, Mallinger AG, Soares 
JC. Prefrontal gray matter increases in healthy individuals after 
lithium treatment: a voxel-based morphometry study. Neurosci Lett 
2007; 429: 7-11 [PMID: 17996370]

10	 Yucel K, Taylor VH, McKinnon MC, Macdonald K, Alda M, 
Young LT, MacQueen GM. Bilateral hippocampal volume increase 
in patients with bipolar disorder and short-term lithium treatment. 
Neuropsychopharmacology 2008; 33: 361-367 [PMID: 17406649]

11	 Terao T. Aggression, suicide, and lithium treatment. Am J Psychia-
try 2008; 165: 1356-1357; author reply 1357 [PMID: 18829890]

12	 Terao T, Goto S, Inagaki M, Okamoto Y. Even very low but 
sustained lithium intake can prevent suicide in the general popula-
tion? Med Hypotheses 2009; 73: 811-812 [PMID: 19457619 DOI: 
10.1016/j.mehy.2009.02.043]

13	 Dawson EB, Moore TD, McGanity WJ. The mathematical relation-
ship of drinking water lithium and rainfall to mental hospital admis-
sion. Dis Nerv Syst 1970; 31: 811-820 [PMID: 5497853]

14	 Zarse K, Terao T, Tian J, Iwata N, Ishii N, Ristow M. Low-dose 
lithium uptake promotes longevity in humans and metazoans. Eur J 
Nutr 2011; 50: 387-389 [PMID: 21301855 DOI: 10.1007/s00394-
011-0171-x]

15	 Nunes MA, Viel TA, Buck HS. Microdose lithium treatment sta-
bilized cognitive impairment in patients with Alzheimer‘s disease. 
Curr Alzheimer Res 2013; 10: 104-107 [PMID: 22746245]

16	 Li H, Huang K, Liu X, Liu J, Lu X, Tao K, Wang G, Wang J. 
Lithium chloride suppresses colorectal cancer cell survival and 
proliferation through ROS/GSK-3β/NF-κB signaling pathway. Oxid 
Med Cell Longev 2014; 2014: 241864 [PMID: 25002914 DOI: 
10.1155/2014/241864]

17	 BarChana M, Levav I, Lipshitz I, Pugachova I, Kohn R, Weizman 
A, Grinshpoon A. Enhanced cancer risk among patients with bipolar 
disorder. J Affect Disord 2008; 108: 43-48 [PMID: 17904227]

P- Reviewer: Dremencov E, Hosak L, Ponizovsky AM    
S- Editor: Ji FF    L- Editor: A    E- Editor: Lu YJ  

� March 22, 2015|Volume 5|Issue 1|WJP|www.wjgnet.com

Terao T. Lithium as a trace element



                                      © 2015 Baishideng Publishing Group Inc. All rights reserved.

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA

Telephone: +1-925-223-8242
Fax: +1-925-223-8243

E-mail: bpgoffice@wjgnet.com
Help Desk: http://www.wjgnet.com/esps/helpdesk.aspx

http://www.wjgnet.com


