Lithium:

This review introduces the concepts that multiple actions of lithium are critical for its therapeutic effect, and that these complex effects stabilize neuronal activities, support neural plasticity, and provide neuroprotection. Three interacting systems appear most critical. (i) Modulation of neurotransmitters by lithium likely readjusts balances between excitatory and inhibitory activities, and decreased glutamatergic activity may contribute to neuroprotection. (ii) Lithium modulates signals impacting on the cytoskeleton, a dynamic system contributing to neural plasticity, at multiple levels, including glycogen synthase kinase-3beta, cyclic AMP-dependent kinase, and protein kinase C, which may be critical for the neural plasticity involved in mood recovery and stabilization. (iii) Lithium adjusts signaling activities regulating second messengers, transcription factors, and gene expression. The outcome of these effects appears likely to result in limiting the magnitudes of fluctuations in activities, contributing to a stabilizing influence induced by lithium, and neuroprotective effects may be derived from its modulation of gene expression.

Recent advances in cellular and molecular biology have resulted in the identification of two novel, hitherto completely unexpected targets of lithium’s actions, discoveries that may have a major impact on the future use of this unique cation in biology and medicine. Chronic lithium treatment has been demonstrated to markedly increase the levels of the major neuroprotective protein, bcl-2 in rat frontal cortex, hippocampus, and striatum. Similar lithium-induced increases in bcl-2 are also observed in cells of human neuronal origin, and are observed in rat frontal cortex at lithium levels as low as approximately 0.3 mmol/L. Bcl-2 is widely regarded as a major neuroprotective protein, and genetic strategies that increase bcl-2 levels have demonstrated not only robust protection of neurons against diverse insults, but have also demonstrated an increase the regeneration of mammalian CNS axons. Lithium has also been demonstrated to inhibit glycogen synthase kinase 3 beta (GSK-3 beta), an enzyme known to regulate the levels of phosphorylated tau and beta-catenin (both of which may play a role in the neurodegeneration observed in Alzheimer’s disease). Consistent with the increases in bcl-2 levels and inhibition of GSK-3 beta, lithium has been demonstrated to exert robust protective effects against diverse insults both in vitro and in vivo. These findings suggest that lithium may exert some of its long term beneficial effects in the treatment of mood disorders via underappreciated neuroprotective effects. To date, lithium remains the only medication demonstrated to markedly increase bcl-2 levels in several brain areas; in the absence of other adequate treatments, the potential efficacy of lithium in the long term treatment of certain neurodegenerative disorders may be warranted. 

The authors conclude from this meta-analysis that with respect to efficacy, lithium augmentation is the first-choice treatment procedure for depressed patients who fail to respond to antidepressant monotherapy.

RATIONALE: Myo-inositol is an isomer of glucose that is a precursor in the phosphatidylinositol (PIP) cycle, a source of two second messengers: diacylglycerol (DAG) and inositol triphosphate (IP3). Clinical studies have reported that inositol is effective in relieving symptoms of depression.

CONCLUSIONS: The effect of inositol in animal models of depression supports its possible importance as a new treatment for the disorder, and permits research on its mechanisms of action.

Lithium livens up stem cells

Anti-depressant may help treat Alzheimer's disease. 
14 March 2003 

HELEN R. PILCHER 
Lithium, the standard drug for manic depression, might also help to treat other brain conditions such as stroke and Alzheimer's disease, new research suggests1.

The simple salt stimulates stem cells growing in a dish to multiply faster, hinting that it could prompt stem cells in the brain to produce new cells to replace those damaged by disease.

"We have underestimated the effects of lithium," says De-Maw Chuang of the Mood and Anxiety Disorder Program at the National Institutes of Health in Bethesda, Maryland.

Chuang's team gave cultured rat-brain stem cells doses of lithium akin to those that patients receive. After 5 days there were 30% more stem cells than normal. Chuang thinks that the drug encourages cells to release growth-promoting proteins2.

No one is sure how lithium works. "Stem cells may be part of the story," agrees cell biologist Husseini Manji, also at the National Institutes of Health. But in patients with manic depression, lithium helps to restore shrunken brain cells to their normal size3, he points out, so the drug may work by keeping sickly cells alive.

Lithium also helps cultured cells to withstand the poisonous effects of certain chemicals, such as glutamate, Chuang's group has found. In the brain, small amounts of glutamate help nerve cells to communicate. But larger quantities — as occur in stroke patients — can kill cells.

Giving rats lithium after they have had a stroke helps them to regain balance and mobility. Although lithium won't replace conventional therapies, "maybe adding it would help slow down disease progression", Manji speculates.

Lithium was first used as a medicine 50 years ago, after Australian doctor John Cade noticed its calming effects on guinea pigs. Since then it has been used as the drug of choice for manic depression, extreme mood cycles that affect up to 2% of the world's population.

Clinicians are reluctant to test the drug on elderly patients, as the high doses that are used to control mania can cause tremours and nausea. But lower doses can still be beneficial, says Manji. In Australia a clinical trial has just begun to test the ability of lithium to protect at-risk teenagers from developing schizophrenia, another disorder that involves glutamate.

Lithium Aspartate:

The tablet is 50 mcg from aspartate which is safely below the potencies used for prescription strength supplements, yet offers the potency necessary to have a sufficient effect. The lithium comes from the plant version of aspartic acid. Aspartic acid can also be obtained from animal source, but the plant source (young sugar beet molasses), is the preferred source due to its higher assimilation. 

Scientific literature demonstrates lithium's value in healing depression, mental health problems, and has been shown effective with some migraine headaches and general pain. Those with true manic-depressive systems (pressure of speech, motor hyperactivity, reduced need for sleep, flight of ideas, grandiosity, elation, poor judgment, aggressiveness and possible hostility) should be referred to competent medical personnel for proper treatment, possibly with high doses of lithium (30 mg & up) Persons showing signs of "depression" are reported to have benefited from much lower potencies (50mcg to 500mcg). 

Lithium treatments generally start to show positive results in as short as one week to as long as one or more months. It helps normalize their symptomatology. The lower dosage tablets have not been shown to cause any symptoms. Any known toxicity is related to therapeutic dosages (60 mg & up), these symptoms are diarrhea, vomiting, tremor or drowsiness. 

The ability to tolerate lithium is greater during the acute manic phase and decreases when the symptoms subside. At the level of therapeutic doses, neuromuscular blocking agents should not be combined with lithium. It is also more effective to increase dosage at the onset of treatment and then reduce dosage for long term benefits.

