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ABSTRACT
The study of lithium in medicine dates back to the late 1800s in the treatment of gout and
psychiatric disorders. Lithium in the form of lithium carbonate is frequently employed in
manic depression. Other forms of lithium including lithium orotate and lithium succinate have
different properties. The bjochemistry of these salts will be discussed. Lithium has been stud-
ied in psoriasis, hyperthyroid, alcoholism, herpes simplex and cluster headaches. This paper
will review the research in these areas, in addition to published case studies.

INTRODUCTION

n the late 1800s and early 1900s, lithium
Iwas popular as a treatment for gout because

of its ability to form lithium urate which is
very soluble (1). It was said that soaking in lithia
springs could relieve a patient of gout pain and
other arthritides (2). At this time, lithium was
frequently prescribed as a lithium bromide,
which led to a “hypnotic” effect, and reportedily
had a beneficial effect on epilepsy, Robert Cade
was the first to utilize lithium salts for the treat-
ment of psychiatric disorders in 1949 (3). This
continues to be the most common use for
lithium.

Lithium remains a beneficial treatment for
bipolar disorder in the form of lithjum carbon-
ate. Research has alsec demonstrated lithium
to be a promising treatment for immune incom-
petence (4}, viral disease (5), seborrheic der-
matitis (8), hyperthyroidism (7), alcoholism (8),
cluster headaches {9) and possibly autoimmune
disorders (10}. Lithium appears to have differ-
ing therapeutic effects depending on the salt
form. Lithium in minute levels in the drinking
water has the potential to significantly alter
behavior of those drinking it (11). Nutritional
levels—versus pharmacologic doses—of lithium
may be used safely by a practitioner of nutri-
tional medicine in assisting patients with anger
or a familial tendency toward alcoholism or
other addictive behaviors. This paper will dis-
cuss this aspect of lithium, as well as its mecha-
nism of action, laboratory monitoring, poten-
tial toxicity and contraindications of lithium
therapy.
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BIOCHEMISTRY

Lithium is a class 1-A metal and therefore
has the ability to interact with other class 1-A
metals. It also shares many properties with
the group Il metals, and can compete with
sodium, potassiurn, magnesium, and calcium
(12). In particular, symptoms of dehydration
are noticed when taking this medication due
to lithium’s ability to upset sodium transport
into the cell. Lithium in doses at or exceed-
ing the upper therapeutic range may lead to
a hypopotassemia. This has reportedly re-
sulted in cardiac arrhythmia (13). Lithium'’s
effect on magnesium balance can upset nu-
merous enzymatic pathways including viral
replication, and immune-mediated processes.
By competing for calcium-binding sites,
lithium can affect calcium dependent pro-
cesses including cAMP production and the
calcium-dependent release of neurotransmit-
ters (12).

It is known that manic patients have el-
evated levels of prostaglandin (PQ) El1, and
that depressed patients have subnormal lev-
els of PGEl. Lithium in therapeutic doses
suppresses the synthesis of PGEI from
dihomo gamma linoclenic acid (DGLA) by in-
teracting with the cyclo-oxygenase enzyme (a
magnesium-dependent enzyme) (14). It is
thought that this interaction with the pros-
taglandin pathway may explain lithium’s ben-
efits in the treatment of mania (15).

Dr. Hans Nieper is credited with studying
the orotate form of lithium. He has found that
the orotate molecule (when compared to the
carbonate molecule) demonstrates a prefer-
ence for the brain glia and vascular walls
(including the blood brain barrier). By using
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lithium in an orotate form he was
able to minimize the elevation in
serum lithium to only 30% above
normal {0.2-0.5mM/L}) levels, in con-
trast to the pharmacologic elevation
of 0.8-1.0mM/L when the carbonate
form is used. This nominal elevation
with orotate maintains serum
lithium levels without side effects.
Dr. Nieper’s research indicates that
by using lithium in the orotate form
rather than the carbonate, lithium
dosage can be scaled down to 1/
20" of the usual amount prescribed
(16).

Studies have shown that lithium
helps to increase the uptake of vi-
tamin B12 (17,18), and enhances
the transport of folate into cells. It
is suggested that its ability to in-
crease cellular uptake of vitamin
B12 may benefit patients with mar-
ginal B12 stores {18). This is inter-
esting considering the clinical cver-
lap of vitamin B-12 and lithium in
the treatment of both depression
{19,20) and herpes (21,22). Indeed,
studies reveal that psychliatric pa-
tients taking lithium had an average
increase in their serum B12 levels
over controls not ingesting lithium
{(23) and a decreased incidence of
herpes outbreaks (24).

LABORATORY EVALUATION

Laboratory monitoring of lithium
carbonate is necessary in the dos-
age range of 300-1200 mg daily.
which is the usual dose for the treat-
ment of manic depression. The nor-
mal serum concentration of lithium
is 0.2-0.5 mM/L whereas the active
concentration for safe dosing is 0.8-
1.0 mM/L (25}, Beyond this range,
signs of toxicity may become promi-
nent. Monitoring of these laboratory
measures is necessary every 2-6
months depending on the patient.
Other pertinent laboratory mea-
sures include creatinine clearance
or serum creatinine and thyroid
stimulating hormone (TSH). When
utilizing lithium in a nutritional
range, rather than a pharmacologic
one; it is not necessary to monitor
these laboratory measures, as
supplementation is only slightly
above that found in the food and
water supply, and adverse changes
are not apparent.

NUTRITIONAL DOSES OF
LITHIUM

There is debate about whether
lithium is an essential or non-essen-
tial nutrient. Some studies indicate
a reduced reproductive rate and
higher mortality in goats when a

lithium deficiency is induced (26).
As of yet there is no direct evidence
that lithium is essential for humans,
Nevertheless, using data for 27
Texas counties from 1978-1987 it
was shown that the incidence of
suicide, homicide, and rape were
significantly higher in counties
whose drinking water supplies con-
tained little or no lithium than in
counties with water lithium levels
ranging from 70-170 (mg/L
(p<0.01). These results suggest that
nutritional levels of lithium, as found
in the water supply, can have sig-
nificant moderating effects on both
suicide and violent crime (27) and
thus human physiology. The lithium
levels found in plants are dependent
on the content of the minerals found
in the soil and the water source sup-
plying the vegetation (28).

THERAPEUTIC LITHIUM

1. PSYCHIATRY

The first study of lithium for the
treatment of manic depression uti-
lized lithium citrate (20 grains TID,
on a tapering schedule). It is inter-
esting to note that Dr. JF Cade dis-
cusses his choice of lithium citrate
over lithium carbonate thoroughly
in his research, stressing that in this
form the ion appears to be more
soluble and better absorbed (3).
Lithium is primarily used in the
treatment of manic depression, and
is particularly beneficial in lowering
the manic phase. Although lithium
use continues to be associated with
psychiatry, lithium therapy has been
well studied for a variety of condi-
tions. Because of lithium's effect at
the cellular level on electrolytes, it
is not a surprise that it functions
throughout the body from neurology
to the immune system to dermatol-
ogy.
Il. Dermatologic effects
Lithium succinate (8%) in a topical
form has been shown to be benefi-
cial in the treatment of seborrheic
dermatitis (6}. In a study of 73 pa-
tients with genital herpes, this oint-
ment was applied four times a day
for seven days. This regimen re-
duced the duration of pain and dis-
comfort (from seven to four days).
and significantly reduced viral shed-
ding (by the fourth or fifth days) (29).
Other studies demonstrate an anti-
pruritic effect in such conditions as
exfoliative dermatitis, vaginal pruri-
tus, heat rash, contact dermatitis
and acne vulgaris (30}, Lithium use
may cause a flare up of psoriasis,

which is likely due to a decreased
production of cAMP (31).

Ill. Viral/immune mechanisms

Both in vitro and in vivo studies have
demonstrated inhibition of herpes
simplex virus (both HSV1 and HSV2)
replication (5,32). This may be due
to an interaction between lithium
and magnesium-dependent en-
zymes or enhanced immune func-
tion (33}. An in vivo study reported
in the New England Journal of Med}-
cine demonstrated a decreased re-
currence of HSV with oral lithium
{34). A study of 236 patients (90 of
whom had recurrent labial herpes
infections) demonstrated a signifi-
cant decrease in the number of epi-
sodes per year for patients on
lithium (n=63) compared to patients
using other antidepressants (n=27,
p<0.001) (35). A study using topi-
cal lithium chloride showed a de-
crease in healing time, pain and
excretion of viral particle (5). Other
studies have shown an effect on
measles virus replication (36).

Mumerous studies have utilized
lithium chloride to enhance hema-
topoiesis following chemotherapy
and/or radiation causing bone mar-
row toxicity (300 mg TID-QID). These
studies demonstrated an increase in
eosinophil production, both in-
crease and decrease in monocyte
production, no change in basophils,
an increase in platelets and a sta-
tistically significant increase in neu-
trophils (4,37,58). It has been sug-
gested that increased neutrophil
production is due to an increased
production of colony stimulating fac-
tor (C8F), a glycoprotein which af-

fects differentiation of the stem cells.

in the bone marrow (39).

It has been suggested that lithium
may benefit autoimmune diseases
(particularly those with a relapsing
and remitting nature) via inhibition
of DGLA induced production of
PGE1, and thus suppression of mo-
bilization of arachidonic acid (a
PQEZ2 precursor) {10).

A case study of a patient with
both chronic active ulcerative coli-
tis for seven years and affective dis-
order reported that the patient ex-
perienced relief from his gastric
symptoms following 12 days of
lithium carbonate treatment. A sig-
moidoscopy two months later re-
vealed marked improvement. Remis-
sion was maintained for the year and
several months prior to the report-
ing of this case (40).

A 55 year old femate suffered
from recurrent episodes of fever,
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arthralgia, wheezing, abdominal
pain with diarrhea, and dark urine.
When she was hospitalized, it was
discovered that within an hour after
her temperature started to rise, her
WBC count fell from 5000 to 5300/
cu mm, with a drop in neutrophils
by 50%. Abnormalities in ther-
moregulation have many different
possible etiologies, one of which is
abnormal metabolism of norepi-
nephrine and serotonin (biogenic
amines). A disruption of biogenic
amines has been associated with
manic depression. This led the re-
porting physicians in this case to
attempt a trial of lithium carbonate
(300 mg QID, later reduced to TID}
to treat the recurring fevers. The
patient had no fevers or known neu-
tropenic episodes after the lithium
therapy was initiated. Seven months
later, lithium therapy was discontin-
ued due to the development of a
‘rash. Eight months later the epi-
sodes of fever and associated symp-
toms returned, and with time be-
came present on a weekly basis
(41).

IV. Alcoholism

A study of 42 patients with chronic
alcoholism and a variety of systemic
complaints (including liver dysfunc-
tion, alcoholic cardiomyopathy, sei-
zure disorders, and headaches} re-
ported on clinical trial. The patients
were treated with 150 mg lithium
orotate daily, and a diet high in
compiex carbohydrates. Ten of the
patients had no relapse for over
three and up to ten years; 13 pa-
tients remained without relapse for
one {o three years; 12 had relapses
between six to 12 months. Improve-
ments were also noted in many of
the aforementioned symptoms (8).

In 1973 studies by Kline on US
Veterans, the use of lithium was
beneficial in 50% (n=70) of alcohol-
ics (43). Sartori studied 42 patients
using 150 mg/day of lithium
orotate and found mood improved
in all patients. Liver enzymes, head-
aches, seizures, and behavior also
improved (8).

A double-blind placebo-con-
troiled trial of lithium carbonate on
alcoholics demonstrated a decrease
in drinking episodes in the treat-
ment group relative to the placebo
group {p<0.05). The dosage range
was 600-1500 mg lithium carbon-
ate daily. Blood levels were main-
tained within a range of 0.6-1.2
mEq/L (43).

V. Thyroid/TSH

Studies on rats have demonstrated
that lithium has an effect on the pi-
neal gland. Administration of lithium
to rats resulted in hyperplasia of the
pineal gland (and adrenal gland),
and a resultant increase in both
melatonin and serotonin production

(44). This is particularly interesting .

considering the therapeutic overlap
of both melatonin and L-tryptophan
(45,486). )

1t is well documented that lithium
has an adverse effect on the func-
tioning of the thyroid gland. The two
most common side effects are goi-
ter and hypothyroidism. It is esti-
mated that 25-30% of patients on
lithium therapy {lithium carbonate
600-1200 mg daily) will demon-
strate abnormal thyreid function.
Lithium blocks the release of thy-
roid from the thyroid gland, and thus
has been used successfully for the
treatment of hyperthyroidism (7).

YI. Endocrinology

A recent study of 38 patients with
diabetes demonstrated an improve-
ment in fasting and postprandial
blood sugar levels with the addition
of lithium carbonate (100 mg) to
the current therapeutic regime
{(Group 1: diet, Group 2: oral hy-
poglycemic agents, Group 3: insu-
lin injection), The levels of both fast-
ing blood glucose (FBG) and one-
hour postprandial blood glucese
{PBQ) decreased significantly in all
groups with the exception of the
fasting blood glucose of the diet
group (Group 1). In group 3 the
levels declined by 37.2% (FBG)
p<0.001, and by 26.3% (FPBQG)
p<0.01. The dosage of insulin was
reduced by 16.7% {47}.

A placebo-controlled study of rats
demonstrated a statistically signifi-
cant increase in the production of
corticosterone with administration
of lithium chloride {versus sodium
chloride) (48).

VIL. Neurology

The pineal gland regulates circadian
rhythm by secreting the hormone
melatenin. Manic depression has a
cyclic nature similar to that of clus-
ter headaches (CH). Lithium carbon-
ate is a drug used successfully in
the treatment of manic depression.
Therefore, it has been suggested
that the pineal gland may be in-
volved in the cycling of CH, and
lithium may be of benefit (49). In
fact, the administration of lithium to
rats resulted in an increased secre-
tion of melatonin (49).

A study was performed in 1979
by Klimek et al. on 15 patients suf-
fering from CH (eight were chronic
and seven episodic) (9), where 250
mg of lithium carbonate was given
daily. In the chronic CI group, a
complete resolution of symptoms
was observed in one patient, and a
decrease in frequency of attacks in
four patients. The lithium was inef-
fective in the other three patients.
In the episodic group, a complete
remission of symptoms was demorn-
strated in four patients and signifi-
cant improvement in one patient.
The drug was ineffective in two pa-
tients.

A second study was performed in
1980 on 21 patients (12 chronic (C})
and nine episodic (E)} with CIT (50).
The patients were given lithium car-
bonate at a dose of 600mg. The
following results were obtained: 11
patients (six C and five E} had abso-
lute improvement, (defined by the
patient becoming symptom free),
five patients had partial improve-
ment (two C and three E) {defined
by a marked decrease in both se-
verity and frequency of symptoms
to a tclerable level), and five pa-
tients (three C and two E) had no
lasting improvement. In fact three

. of the five patients with no lasting

improvement, initially showed signs
of improvement but the results
could not be maintained. All of the
patients improved with doses of 600
mg of the lithium carbonate. These
benefits were noted within the first
week of treatment. In six of the pa-
tients a maintenance dose of 900
mg was necessary to achieve maxi-
mal improvement.

Further research was performed
on 19 patients given 168 mg of
lithium carbomnate daily (eight
chronic CH, and 11 episodic) (51).
Within two weeks after the onset of
treatment, all eight chronic CH pa-
tients had an improvement of symp-
toms by at least 75% (based on a
headache index). The long-term
study performed at 18 months post-
treatment showed that only two of
the eight patients had resumed
symptoms; however, they now suf-
fered from episodic rather than
chronic CH. In the seven patients
suffering from episodic CH no ben-
efit was demonstrated.

Because of the consistent prob-
lems of side effects noted in previ-
ous studies of cluster headache
treated with lithium carbomnate, it
would be of great benefit to
utilize lithium at a lesser dose if

42
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improvement could still be main-
tained. A dramatic study of 44 pa-
tients with migraine, utilizing lithium
orotate at a dose of 150 mg (five-
six capsules per week) revealed ef-
ficacy in 39 patients. These patients
were previously unresponsive to
conventional treatment (17). At this
low dose side effects were not pro-
voked.

VIIl, Case Reports documented in
the literature

Three women with fibromyalgia, pre-
viously unresponsive to tricyclic
antidepressants, were given lithium
carbonate therapy (300 mg QID).
Pain resolved after three months.
One of the patients developed side
effects from the lithium. When the
dose was lowered, however, pain
and stiffness were still reduced (32).

As lithium appears to be of ben-
efit in diseases of a cyclic nature,
studies have been performed to
determine if it may be beneficial in
the treatment of premenstrual syn-
drome. Some studies have demorn-
strated a positive response utilizing
lithium carbonate (53), while other
studies have not been able to repro-
duce these results (54).

CONTRAINDICATIONS,
INTERACTIONS AND
TOXICITY

Contraindications to both therapeu-
tic and nutritional doses of lithium
include kidney disease, fever, di-
uretic use, a low sodium diet, and
pregnancy/lactation. Interactions
with theophylline, diuretics, caffeine
in drugs, chlorpromazine, iodide
preparations, norepinephrine, and
possibly acyclovir may occur (55).

Lithium toxicity generally occurs
when serum concentration is el-
evated beyond 1.0 mM/L. Signs and
symptoms of toxicity include hand
tremor, weight gain, polyuria, poly-
dypsia, visual changes, dehydration
(and reiated symptoms}, gastrointes-
tinal upset, and decreased thyroid
function (213, The signs of toxicity
are due to changes in the electro-
lyte balance and fatty acid metabo-
lism, Toxicity can be minimized with
the use of bouillon soup and some
form of essential faity acids (i.e.,
flaxseed oil). Elevated levels of se-
rum lithium also upset potassium
balance, which can cause serious
cardiac disorders and arrhythmias
(13).

Pharmacologic doses of lithium
may affect renal concentrating abil-
ity, and thus patients should be
warned to drink plenty of fluids or

dehydration can occur. Case reports
have linked renal insufficiency with
long-term lithium use. However
these events are rare and generally
occur at the higher doses used in
psychiatry {56).

Studies performed on rats dem-
onstrated lithium has a teratogenic
effect (57). This has led to concern
for the infants born to women with
bipolar disorder. Most recently, this
concern has been re-evaluated, and
recommendations for lithium treat-
ment are now based upon the se-
verity of symptoms exhibited by the
mother. The risks of major malfor-
mations among infants born to
women taking pharmacologic doses
of lithium during the first trimester
are 4-12%, as compared to 2-4%
among women taking no lithium
(58).

CONCLUSIONS

Lithium salts have a colorful history
in medicine dating back to the
1800s when they were used to freat
gout and other arthritic complaints.
Lithium carbonate is used primarily
for the treatment of bipolar illness,
although side effects are frequent
and close laboratory monitoring is
necessary. Studies have demon-
strated a significant difference in the
uptake of lithium orotate versus
lithium carbonate, and these differ-
ences may be utilized to decrease
dosage and side effects of treatment
and improve patient compliance.
Lithium has been well studied in the
treatment of hyperthyroidism, alco-
holism, cluster headaches, and neu-
tropenia. Other smaller studies have
demonsirated benefit in the treat-
ment of herpes virus, seborrheic
dermatitis, and perhaps autoim-
mune disorders. Lithium in nutri-
tional doses can have a significant
impact on viclent behavior and
crime.
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