
Mercury, a heavy metal, exists in the environment in
three major forms: elemental, inorganic, and organic.1
As with most toxic heavy metals, human poisonings have
been associated with mercury for centuries. In the 1800s,
there were many reports in which chronic occupational
exposure to elemental mercury fumes caused a
dementia-like syndrome among hat felters. This central
nervous system toxicity led to the coining of the phrase
“mad as a hatter.”1-4 Individuals who attempt to vacuum
spilled liquid mercury, or to extract gold or silver from
alloys, risk acute inhalation exposure to the vaporized
elemental mercury.5-8 The approved use of mercury-
containing medicinals in the form of antisyphilitic agents,
diuretics, cathartics, topical salves, teething compounds,
and diaper powders has, fortunately, been eliminated 
in the United States. Historically, however, these com-
pounds were responsible for numerous outbreaks of

mercurialism. The most widely known outbreaks were 
in children exposed to products containing calomel
(mercurous chloride, an inorganic form). In the 1940s
and 1950s, it became known that these products caused
acrodynia, or so-called “pink disease.” The manifesta-
tions of acrodynia include pain and erythema of the palms
and soles, irritability, insomnia, anorexia, diaphoresis,
photophobia, and skin rash.9 Human exposure to
methylmercury, the most common environmental form
of organic mercury, has resulted in massive environmental
disasters. One such massive exposure occurred in the
1950s in Japan, where effluent from an industrial plant
contaminated Minamata Bay and led to more than 1000
deaths among area residents who consumed methyl-
mercury-contaminated seafood.10 Other mass exposures
have been associated with grain contaminated with
methyl- and ethylmercury.11,12

Sources of mercury are numerous. Mercury-containing
minerals such as cinnabar (HgS) exist in the earth’s
crust, and erosion, volcanic eruptions, and natural
degassing release mercury into the environment. Mining
(cinnabar is the major ore), smelting, and fossil fuel
combustion represent non-natural sources. Independent
of the initial source (natural or industrial), mercury
undergoes extensive transformation once it is released
into the environment.13 For example, aquatic microor-
ganisms transform inorganic mercury via methylation
into methylmercury, which accumulates in sea animals.
Consumption of methylmercury-contaminated seafood
is the major source of nonoccupational mercury
exposure in humans. In addition, certain environmental
conditions oxidize elemental mercury to divalent inor-
ganic mercury; conversely, in vivo reduction reactions
may convert inorganic mercury to the elemental form.1,13

Mercury is used in the production of chloralkali (caustic
soda), batteries, and measuring devices (thermometers,
barometers, and sphygmomanometers) (Fig. 71-1), and
it is used as a fungicide in the agricultural industry.
Indoor latex paint once contained a mercury-containing
antimildew agent, but federal law prohibited further
production (but not sales) in the United States after
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At a Glance…

■ Mercury exists in three forms: elemental, inorganic, and
organic. Each of these forms produces a unique profile of
toxicity. However, interconversion among the three forms of
mercury can occur in situ, producing overlap in the spectrum 
of clinical manifestations associated with each.

■ Mercury is ubiquitous; blood concentrations in the general US
population are typically 1-5 μg/L.

■ Exposure to toxic amounts of mercury can occur from a number
of sources including occupation, diet, polluted air, and
complementary/alternative remedies.

■ The primary target organs of mercury toxicity are the brain,
lungs and kidney.

■ Mercury exposure is assessed through its measurement in blood
and/or urine.

■ The primary treatment of mercury intoxication is to end
exposure; having a relatively short elimination half-life, mercury
is readily excreted in urine or bile. In rare cases, chelation
therapy may be warranted to treat severe intoxication.
Dimercaprol and succimer are the most effective chelating
agents for mercury intoxication.
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August 1990.14 Various medicinal and antiseptic agents,
as well as dental amalgams, contain mercury.13 Box 71-1
lists many sources and uses of mercury.

The occupational and environmental use of mercurial
agents is regulated, and guidelines exist to limit expo-
sure to these products. The Environmental Protection
Agency includes mercury on its list of hazardous air
pollutants and regulates its emission from industrial
plants. Also, threshold limit values, permissible exposure
limits, and short-term exposure limits have been
established for various forms of mercury.13

PHARMACOLOGY

The chemical symbol for mercury, Hg, is derived from
the Greek word hydrargyros, or “water silver.”13 This
description is appropriate because mercury is the only
metal that is liquid at room temperature. The three
forms of mercury (elemental, inorganic, and organic)
have different biologic and toxicologic properties. In
general, however, mercury forms covalent bonds to sulfide
groups; thus, it interferes with the function of sulfhydryl
enzymes, disrupting many important metabolic cellular
functions.15

Elemental Mercury
Elemental mercury (Hg0) is liquid at room temperature.
Commonly known as quicksilver, elemental mercury

transforms at room temperature from the liquid to an
easily inhaled vapor; consequently, the lung is the major
target organ of acute exposure. Elemental mercury is
lipid soluble and, once inhaled, passes rapidly through
the alveoli into the bloodstream and red blood cells.
Once absorbed, most of the elemental mercury is
oxidized to the inorganic divalent, or mercuric, form
(Hg2+) through the action of catalase enzymes; after
intense inhalation exposures, therefore, symptoms and
signs of subacute or chronic inorganic mercurialism
predominate.16 Although nonexcreted elemental mercury
may accumulate to some degree in the kidney, it does not
usually produce renal damage. The mercuric ion is not
lipid soluble and does not readily cross the blood-brain
barrier; however, a small but potentially significant
amount of nonoxidized elemental mercury persists and
penetrates readily into the central nervous system, where
significant toxicity does occur. Most of the circulating
mercuric ion is excreted in feces, urine, and, to a small
degree, saliva. The intact gastrointestinal tract absorbs
elemental mercury poorly, and ingestions of the metal
from, for example, a thermometer are generally
nontoxic.1,13

Inorganic Mercury
Historically, inorganic forms of mercury in topical medi-
cines, cathartic agents, and diuretics were important
sources of human poisonings; however, most of these
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FIGURE 71-1 A Princo mercurial barometer. (Courtesy of Robert
E. White Instruments, Inc., Boston, MA.)

BOX 71-1 MERCURY-CONTAINING PRODUCTS AND OTHER
SOURCES OF MERCURY

Elemental Inorganic Organic

Barometers Acetaldehyde Antiseptics
Batteries production Bactericidal agents
Bronzing Antisyphilitic agents Embalming agents
Calibration Chemical laboratory Farming industry

instruments workers Fungicides
Chloralkali Cosmetics Germicidal agents

production Disinfectants Insecticidal 
Dental amalgams Embalming products
Electroplating preparations Laundry/diaper 
Fingerprinting Explosives products

products Fur hat processing Paper
Fluorescent, Ink manufacturing manufacturing

mercury lamps Mercury vapor Pathology/histology
Infrared detectors lamps products
Jewelry industry Mirror silvering Seed preservatives
Manometers Perfume industry Wood preservatives
Neon lamps Photography
Paints Spermicidal jellies
Paper pulp Tattooing inks
production Taxidermy products
Photography Vinyl chloride 
Thermometers production
Semiconductor Wood preservatives

cells
Silver and gold 

production
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concern in pregnant women because of its profound
fetotoxicity.10 Methylmercury is acetylated or conjugated
to cysteine or glutathione in the liver, and is then excreted
in the bile. The N-acetyl-homocysteine-methylmercury
metabolite undergoes enterohepatic recirculation and is
excreted ultimately in the feces (approximately 90%)
and in the urine.20

CLINICAL PRESENTATION

The manner in which patients present with mercury
poisoning depends on the form of mercury, the duration
and intensity of the exposure, and certain conditions of
the patient. Inhalation of elemental mercury vapor and
ingestion of inorganic mercurial compounds may lead to
acute toxicity, while exposure to organic mercury
generally causes chronic toxicity.

Elemental Mercury
Exposure to high concentrations of vaporized elemental
mercury may cause acute pulmonary symptoms. Initial
symptoms consist of fever, chills, shortness of breath, and
a metallic taste in the mouth—all consistent with metal
fume fever. Other symptoms and signs include stomatitis,
lethargy, confusion, vomiting, and colitis. These clinical
findings usually abate within 1 week; however, in some
instances, they worsen and progress to pulmonary
edema, respiratory failure, and death.5-7 Young children
are particularly susceptible to the acute pulmonary
effects of elemental mercury vapor. Following exposure,
usually from the melting of metals or vacuuming of
elemental mercury in the home, the child may develop
severe pulmonary disease, including alveolar dilation,
interstitial emphysema, and pneumatocele, pneumoth-
orax, and pneumomediastinum formation. Small airway
obstruction from cellular desquamation may occur, and
pulmonary fibrosis, granuloma formation, and respiratory
failure often ensue.6,7

Elemental mercury-containing dental amalgams are
another potential source of exposure. If appropriate
guidelines for use and handling are not followed, dental
workers may be exposed to toxic amounts of aerosolized
elemental mercury.21 The effects of vaporized dental
amalgam fillings within patients’ mouths is a subject of
controversy. Although chewing does release elemental
mercury vapor, and urinary mercury levels of patients
with mercury fillings are slightly higher than those in
people without mercury fillings, to date no scientifically
rigorous studies have identified clinical evidence of
associated disease.22

Ingestion of elemental mercury is usually of no
concern because of poor gastrointestinal absorption.
However, abnormal gastrointestinal function or anatomy
(e.g., decreased gut motility or fistulous tracts) may 
allow elemental mercury into the bloodstream and the
peritoneal space.23 The common scenario of a child who
has a small amount of elemental mercury from a broken
thermometer in the mouth or rectum is of no concern
unless direct trauma from the broken glass is evident.

agents have been banned in the United States. Of
interest, mercury-containing creams and soaps (used for
skin lightening), although banned in the United States,
continue to be manufactured and distributed in some
European countries and have been discovered in areas in
which their use is banned.17 Currently, the occupational
inhalation of elemental mercury with in vivo conversion
to inorganic mercury is probably the most common
source of inorganic mercury poisoning.18 Inorganic
mercury exists primarily as a salt of divalent (mercuric)
and monovalent (mercurous) forms. The bichloride
(HgCl2) form of inorganic mercury, corrosive sublimate,
is one of the most common of these salts, and as its name
suggests, is directly toxic to the mucosa.15 This corrosive
property constitutes the major initial toxicity associated
with acute exposure to inorganic mercury. The
gastrointestinal tract absorbs approximately 2% to 15%
of an ingested dose, which accumulates in the kidney
and causes renal cell damage.1 Cutaneous absorption of
inorganic mercurials also occurs, and chronic exposure
to topical inorganic mercurials may lead to significant
toxicity.

Plasma proteins transport absorbed inorganic mercury
(red blood cell:plasma ratio, 1:2.5) to the kidneys, where
it undergoes glomerular filtration, tubular secretion and
reabsorption, and eventual elimination.1,15 However,
because renal excretion is inefficient, mercury accumu-
lates unless it binds to a chelating agent. Although
inorganic mercury’s lipid solubility is poor, chronic
exposure leads to gradual accumulation of the mercuric
ions in the cerebellar and cerebral cortices of the brain,
and to eventual central nervous system disease.19

Mercuric ions do not readily cross the placenta, and
fetotoxicity, if it occurs, is rare.15

Organic Mercury
Organic mercurials are used extensively in agriculture 
as fungicides and seed dressings. Organic mercury exists
in three major forms: aryl (phenylmercuric acetate),
long-chain, and short-chain alkyl (methyl- and ethyl-)
compounds. These forms are grouped according to
absorption, distribution, and elimination into two classes:
the aryl and long-chain organic mercurials, once
absorbed, are converted rapidly to inorganic forms, and
their toxicity is similar to that of inorganic mercury; the
alkyl mercurials, methyl- and ethylmercury, are quite
stable after absorption, with only a small amount of the
parent compound converted to the mercuric form.
Organic methylmercury is the most widely distributed
and toxic form of organic mercury in the environment
and is responsible for most of the mass toxic exposures.
The gastrointestinal tract absorbs 90% to 95% of
ingested alkyl forms, which rapidly penetrate red blood
cells; this results in a large red blood cell:plasma ratio.
Organic mercury binds avidly to and inactivates sulfhydryl-
group enzymes.1,15 Because of its lipid solubility, alkyl
mercury is distributed throughout the entire body, accu-
mulating in the brain, kidney, liver, hair, and skin; toxic
effects are evident primarily in the brain. Methylmercury
also passes readily through the placenta and is of major



After intentional intravenous injection (usually as a
suicide attempt), elemental mercury may embolize to the
lungs and cause symptoms and signs of acute pulmonary
embolus, including shortness of breath, dyspnea, chest
pain, hypoxemia, and death.24 In addition, elemental
mercury may be transformed to its inorganic form and
subsequently lead to renal disease. Accidentally or
intentionally injected inorganic mercury may be
absorbed gradually, leading to systemic symptoms unless
the mercury is surgically removed.25

Intense acute or chronic exposure to elemental
mercury fumes causes cutaneous and central nervous
system dysfunction. The classic description is a triad of
tremor, gingivitis, and erethism. Erethism is a constel-
lation of findings that includes insomnia, shyness, memory
loss, emotional lability, anorexia, and depression. Signs
of oral toxicity include gingivitis, stomatitis, and loose
dentition. Additional findings may include headaches,
visual disturbances (constricted or tunnel vision), periph-
eral neuropathy with sensory or motor abnormalities 
(or both), anosmia, and ataxia.2,4,18 If the medical and
occupational history is not thorough, chronic mercu-
rialism may be misdiagnosed as parkinsonism, depression,
or Alzheimer’s disease. Inhalation exposures have also
been misdiagnosed as pheochromocytoma and toxic
shock syndrome.26,27

Inorganic Mercury
Inorganic mercury poisoning occurs primarily via the
oral route. Acute symptoms and signs of inorganic
mercury poisoning are related to direct caustic effects,
and depend to some degree on the concentration and
type of salt (mercuric forms are more toxic than
mercurous forms).28 At high concentrations, symptoms
are usually immediate and include pain, vomiting, and
hematemesis. Necrosis of any portion of the gastro-
intestinal tract may occur with subsequent luminal pooling
of body fluids, hypovolemia, electrolyte imbalance, acute
tubular necrosis, and death. In those who survive the
acute phase of toxicity, renal failure may develop. Home
accidents involving the preservative in stool collection
kits (mercuric chloride 4.5%) are not uncommon and
should be considered in patients presenting with signs of
corrosive gastrointestinal injury.29,30 Ingestion of disk
batteries, many of which contain mercury, is relatively
common among pediatric patients; although these
batteries are very unlikely to break apart and spill inorganic
mercury into the gastrointestinal tract, complications are
usually related to local corrosive injury. Ingestion of
button batteries with subsequent clinical signs of
systemic toxicity is very rare.31

Prolonged inhalation exposure to elemental mercury
in an occupational setting is the most likely cause of
chronic inorganic mercury poisoning.18 Historically, the
topical application of inorganic mercurial salves and the
chronic ingestion of diuretics or cathartics were common
sources of inorganic mercury poisoning, causing renal
failure, dementia, and acrodynia. Acrodynia, which
means “painful extremities” and is also known as “pink
disease,” presents as erythema and edema of the hands

and feet, skin rash, diaphoresis, tachycardia, hypertension,
photophobia, irritability, and decreased proximal muscle
tone.32 In addition, subtle neuropsychiatric disturbances
have been reported in patients chronically exposed to
inorganic mercury.33 In the 1940s and 1950s, exposure to
mercurous chloride was responsible for numerous cases
of pediatric acrodynia.9 Fortunately, federal regulations
that have limited or banned many inorganic mercurial
compounds have rendered chronic poisoning rare
outside the occupational setting. However, new cases
have been associated with exposures to broken mercury-
containing light bulbs and spilled elemental mercury.8,34,35

Of importance, acrodynia does not develop in everyone
exposed to mercurial compounds; consequently, its
presence is often a marker for a more widespread problem.
In 1980, three cases of acrodynia led to the discovery that a
commercial diaper service using a a phenylmercuric
fungicide had exposed up to 12,000 infants.36

Organic Mercury
Ingestion of contaminated food products is the usual
route of organic mercury exposure, although inhalation
and dermal exposure may cause toxicity. The aryl and
long-chain organic compounds may cause findings similar
to those of chronic inorganic mercury. Depending on
the amount ingested, symptoms of short-chain alkyl
organic mercurial poisoning begin days to weeks after
ingestion. This delay occurs primarily because organic
mercury targets enzymes that must be depleted before
clinical signs develop. The major symptoms and signs of
alkyl mercury poisoning are neurologic, consisting of
visual field constriction, ataxia, paresthesia, neurasthenia,
hearing loss, dysarthria, mental deterioration, muscle
tremor, movement disorders, and even death.15 Dermal
exposure to these products may cause dermatitis or
burns. Ingestion of methylmercury rarely, if ever, causes
gastrointestinal symptoms; however, the ingestion of
ethylmercury may induce vomiting, cramping, and
diarrhea. Organic mercurials have been reported to
cause thrombocytopenia and agranulocytosis.1,10

Symptoms of acute and chronic exposures to organic
mercury are similar, with the central nervous system
abnormalities predominating. Pathologic and magnetic
resonance imaging findings include damage to the
cerebral cortex—specifically the visual cortex (calcarine
region), the motor and sensory centers (pre- and
postcentral cortex), and the auditory center (temporal
cortex)—and to the cerebellar cortex. Destruction and
demyelination of the sensory nerve fibers and dorsal
roots of the peripheral nervous system also occur.37

Organic mercurials are extremely toxic to the fetus.
Although all forms of mercury cross the placenta,
organic mercury passes most readily. Maternal exposure
may lead to spontaneous abortion or severe mental
retardation of the child, with global developmental
delay, cerebellar ataxia, tremor, nystagmus, dysmetria,
limb deformities, and seizure disorders, as in Minamata
disease.10

More recent studies have described cognitive deficits
in a cohort of children born in the Faroe Islands (located
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Although no absolute correlation exists between urinary
mercury concentrations and symptoms, levels greater
than 150 μg/L have been associated with nonspecific
symptoms after chronic exposure to mercury vapors;
levels greater than 300 μg/L are usually associated with
overt symptoms. Urine levels are helpful in confirming
exposure to elemental and inorganic mercury. However,
because organic mercury is poorly excreted in urine,
organic mercurial exposure should not be ruled out on
the basis of urinary mercury determination.

Blood (not serum) mercury levels in the normal
population are usually less than 5 μg/L. Mercury levels
in the blood may accurately reflect inorganic mercury
exposure if they are obtained soon after exposure.
However, because of redistribution to other body tissues,
these levels may become less accurate as the exposure
becomes more remote. Following methylmercury
exposure, however, blood levels may remain elevated and
are relatively accurate in determining the body’s burden
of organic mercury.15

Mercury accumulates in hair, and levels in hair may be
used to document exposure. However, environmental
mercury contaminates hair easily; therefore, measure-
ments may be inaccurate following aerosol or other
extraneous exposures. Thus, hair analysis alone should
never be used to confirm exposure to mercury.1

For ingested, intravenous, or subcutaneous exposures
to elemental mercury, radiographs may be necessary to
document both the presence and the efficacy of removal
of these compounds. X-ray fluorescence techniques have
been used to estimate body burdens of mercury.
However, these techniques remain experimental and are
not used routinely.42

TREATMENT

Initial treatment of the mercury-poisoned patient is 
the same as that for any intoxicated patient. Assessment
and management of the patient’s airway, breathing, 
and circulation (ABCs) are of primary importance.
Prehospital or hospital providers should remove
contaminated clothing and flush contaminated skin and
eyes. All patients with signs of acute mercurialism should
undergo continuous cardiac monitoring and pulse
oximetry.

Acute inhalation exposure to elemental mercury 
may cause, as discussed earlier, symptoms of metal fume
fever, pneumonitis, and respiratory failure. Humidified
supplemental oxygen should be provided; endotracheal
intubation may be necessary for those with signs of
respiratory failure. There are no known aerosolized anti-
dotes for acute inhalation exposures; therefore, respi-
ratory support is the mainstay of treatment. Infants with
severe respiratory compromise after inhalation of
elemental mercury have survived with vigorous respiratory
support, including the use of high-frequency ventilation
when conventional mechanical ventilation has failed.7
Patients with acute inhalation exposure to mercury may
develop systemic poisoning once transformation of
elemental mercury to inorganic mercury has occurred;

halfway between Iceland and Norway), where pilot whale
meat is a staple of the diet. Mercury concentrations of
cord blood and maternal hair served as indicators of
prenatal exposure to methylmercury from whale meat.
At 7 years of age, nearly 90% of members of the cohort
underwent extensive neurodevelopmental examination,
which revealed dysfunction most notably in language,
attention, and memory.38 In contrast, neurodevelop-
mental studies of children in the Republic of Seychelles
(an island group in the Indian Ocean), where consump-
tion of a variety of ocean fish is the only source of
methylmercury, found no risk from prenatal exposure.39

A chemistry professor at Dartmouth who spilled liquid
dimethylmercury inadvertently onto her gloved hand
presented to medical attention 5 months later with acute
deterioration in balance, gait, and speech. Despite
aggressive therapy, she became unresponsive within 3
weeks. Life support was eventually withdrawn, and she
died 10 months after the exposure. Autopsy revealed
diffuse disease of the cortices, and remarkable atrophy of
the cerebellum.40

Considerable debate has arisen over the vaccine pre-
servative thimerosal, its active component ethylmercury,
and their causal roles in neurodevelopmental disorders,
such as autism, attention-deficit hyperactivity disorder,
and speech and language delay. In an extensive review,
the Institute of Medicine concluded that although the
hypothesis, based primarily on analogies to methylmercury,
is biologically plausible, there is inadequate evidence “to
accept or reject a causal relationship between thimerosal
exposure and neurodevelopmental disorders. . . .”41

DIAGNOSIS

A thorough occupational and environmental history may
reveal exposure to a mercurial compound, particularly
after an acute inhalation exposure to elemental mercury
or an ingestion of inorganic mercury. The latter should
be considered in the patient who presents after a suicide
attempt with symptoms and signs of caustic ingestion.
The diagnosis of chronic or subacute mercury poisoning
may be more difficult. Because the major target organs
of toxicity include the central nervous system, the
kidneys, and skin and mucous membranes, any patient
with an altered mental status and renal failure, with or
without cutaneous findings, should be evaluated for
mercury intoxication. The constellation of findings of
acrodynia should also alert the physician to the possi-
bility of exposure to mercurial compounds. Probably 
the most important tool in the diagnosis of chronic
mercury poisoning is a very thorough occupational and
environmental history.

If mercury poisoning is suspected, confirmatory
laboratory evaluation is usually necessary, particularly in
cases of chronic exposure. Measurement of urine
mercury levels is generally considered the best method
for determining whether exposure to inorganic or
elemental mercury has occurred, and whether chelation
therapy is effective. Concentrations of mercury in urine
greater than 20 to 25 μg/L should be considered elevated.
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thus, they may require chelation therapy (see below in
this section).

Ingestion of caustic inorganic mercury requires rapid
assessment and treatment to prevent circulatory collapse.
Rapid vascular access should be established, and
vigorous replacement of fluid losses should be instituted.
Caustic injury to the oropharyngeal mucosa may cause
severe local edema, and endotracheal intubation or
tracheostomy may be required to prevent obstruction 
of the airway. Decontamination procedures should be
instituted early to prevent further corrosive injury and
systemic absorption. The induction of emesis is, as 
with any caustic ingestion, contraindicated. The role of
antiemetics has not been studied specifically, but they
may be of benefit. Gastric lavage is no longer
recommended routinely and is contraindicated if gastric
or esophageal perforation is a possibility. Anecdotal
evidence indicates that lavage with milk or egg whites
may help bind mercurial compounds; thus, their use may
be considered, especially since there is no evidence that
these materials cause harm. If perforation is suspected or
radiopaque objects remain present, direct endoscopic
removal should be considered. Activated charcoal does
not bind appreciably to metallic compounds. (However,
some evidence indicates that some binding may occur;
therefore, it may be considered unless perforation is
suspected.23) Finally, whole bowel irrigation with
polyethylene glycol may be administered until the rectal
effluent is clear and the radiopaque material is absent.
Extracorporeal methods of mercury removal are not
recommended; however, hemodialysis may be necessary
if renal failure ensues.

Initial laboratory tests should include serum chemistry
assessments and a complete blood count. Type and cross-
matching of blood should be performed if exposure to
caustic inorganic mercury is suspected. Because
elemental mercury is radiopaque, appropriate radi-
ographs should be obtained. Blood and urine should be
obtained for appropriate evaluation for the presence of
mercury (see section on Diagnosis) and other toxins, as
indicated.

Following initial management, chelation therapy
should be instituted if systemic absorption is expected, if
the patient is symptomatic, or if elevated mercury levels
in the blood or urine are discovered. Effective chelating
agents include oral D-penicillamine (D-PCN), parenteral
dimercaprol (British antilewisite [BAL]) and its oral
congeners meso-2,3-dimercaptosuccinic acid (DMSA)
and sodium 2,3-dimercapto-1-propanesulfonate (DMPS).
Each of these agents contains thiol groups that compete
with endogenous sulfhydryl groups for mercury.15,43

After the acute ingestion of caustic inorganic mercury,
chelation is best limited to the use of BAL. BAL is
administered intramuscularly at a dose of 2.5 to 5 mg/kg
every 6 to 12 hours. Common side effects of BAL include
transient hypertension, tachycardia, pain at the injection
site, nausea and vomiting, headache, and diaphoresis.
Hemolysis may be induced if the patient has glucose-
6-phosphate dehydrogenase deficiency. BAL should not
be used for the treatment of alkyl organic mercury
poisoning because it may actually worsen neurotoxicity.44

If the patient is able to tolerate oral medications, PCN
or DMSA may be used instead of or in addition to BAL.
D-PCN forms a complex with mercury that is excreted in
the urine. Therefore, it should not be used if the patient
has renal failure. It is administered four times a day at
250 mg per dose (20 to 30 mg/kg/day for children).
One- to 2-week courses of D-PCN therapy are given until
the 24-hour urine mercury level is within an acceptable
range. Side effects of D-PCN therapy include gastro-
intestinal upset, rash, leukopenia, thrombocytopenia,
proteinuria, and hematuria. If mercury remains in the
gastrointestinal tract, D-PCN should not be administered
because it may increase absorption.15,23

DMSA is an oral, water-soluble congener of BAL. Its
use in mercury-poisoned patients is increasing, and it
seems to be more effective than D-PCN at increasing
urinary mercury levels in chronically exposed patients.
DMSA has a better side effect profile than those of 
D-PCN and BAL; its adverse effects are usually limited to
mild transient elevations in hepatic transaminase levels
and mild gastrointestinal upset. DMSA is administered at
a dose of 10 mg/kg three times per day for the first 
5 days of treatment, and two times per day for the next
14 days. Repeated administrations may be necessary, with
a 2-week interval between treatments.45 Table 71-1 sum-
marizes the clinical effects and treatment for the three
forms of mercury poisoning.
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TABLE 71-1 Clinical Characteristics of Mercury 
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oral dermal
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GI + +++ +
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Treatment
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pressent; –, absent.
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