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Abstract

Mercury metal is sold in unlabeled containers by shops called boranicas, whose Hispanic and Caribbean
clients put it to a variety of magico-religious uses, including sprinkling it on floors, placing it in open containers
and ingesting it. These and other uses pollute dwellings with mercury, and expose occupants to potentially toxic
levels of mercury and mercury vapor. The extent, magnitude and health effects of these magico-religious mercury
exposures are unknown, and warrant investigation.

Introduction

Mercury metal was commonly used in biomedicine into the 1940's, when evidence of its fetotoxicity,
teratogenicity (1,2) and adult toxicity (3,4) accelerated its removal from the armentarium. Mercury-silver amalgam
remains in wide use for dental fillings, despite evidence that it migrates throughout the body. (5)

Concern over non-industrial mercury exposure is reflected in the on-going studies of absorption of [
methylmercury from fish cating, and of elemental mercury from dental amalgam. (6) However recently described
exposures to, (7,8) and absorption of elemental mercury from its magico-religious uses in Hispanic and Caribbean
homes are likely to be "orders of magnitude greater" (9) than either 'fish or filling' exposures. "Metallic mercury
has been used by Mexican-American ... populations in folk remedies for chronic stomach disorders." (10)
"Metallic mercury is also used in certain occult practices (¢.g., voodoo, santeria). One occult use involves
sprinkling metallic mercury in a dwelling (7))." (11) The health effects of exposure to elemental mercury from its
magico-religious and ethnomedical uses in the home have yet to be assessed. (12) This article describes this novel
exposure route and its likely adverse health effects, reviews research and regulatory activity, and suggests steps to
address the emerging environmental health and environmental justice issues associated with magico-religious
mercury exposure.

Exposure Routes From Magico-Religious Mercury Use

The first report of the widespread sale of elemental mercury (azogue in colloquial Spanish) for magico-
religious uses which were likely to contaminate dwellings was in 1990. (7) Shops called botanicas or yerberias,
located in Hispanic and Caribbean communities throughout the United States and in Latin-American and
Caribbean countries, retail mercury together with a wide variety of magico-religious paraphernalia. (13)

Followers of Santeria, Espiritismo, and Voodoo, religions practiced in and around the Caribbean, believe
mercury attracts good and repels evil, and use it in various rituals. These religious and customary uses commonly
involve placing mercury in open containers, devotional candles, perfume, and most problematic of all, sprinkling
mercury in dwellings and autos. (7,8) Mercury put to occult use by placing it in open containers of oil, wine or
perfume emits mercury vapor through the supernatant liquid into room air. Similarly, mercury used to "mop the
floor” to rid a dwelling of malign influences, and then disposed of down a drain will contaminate plumbing traps
and emit vapor into dwellings.



Mercury is given by ingestion for both ethnomedical and magical purposes, perhaps most commonly to
infants for the treatment of empacho, a culturally defined constipation in which food is believed to adhere to the
wall of the gut. (14,15) Ingesting heavy, mobile mercury is believed to dislodge the adherent food. As 0.01% of
ingested mercury is absorbed via the gut, (10) it likely poses a threat to an infant's developing brain, as a 10g dose
(less than 1ml) would result in the absorption of Img of mercury.

Extent of Domestic Mercary Use

The initial (1990) report of suspected widespread "Domestic mercury pollution,” (7) found that around the
U.S. (including Puerto Rico) in cities with large Hispanic populations, most botanicas queried (99 of 115) sold
mercury. Botanicas in Colombia, the Dominican Republic and Mexico also reported selling mercury. The mean
weight of mercury sold by 28 botanicas surveyed in New York City was 9g (range 1.5 - 31.3g) with a modal cost
of $1. One hardware store in Manhattan with a window sign advertised "Quicksilver Mercury por la Santoria"
[sic], and sold unlabeled vials of over 90g of mercury for $4.

A 1992 survey of hotanicus in a Central American neighborhood of Los Angeles found mercury widely
sold, with eight samples having a mean weight of 12.1 grams (range 1.8 - 21.4 grams). Over half the shops
recommended that mercury be used in a manner likely to result in mercury vapor pollution of indoor air. (Harawa
N:personal communication)

A 1995 survey of 12 botanicas in Brooklyn, found all selling mercury, and "most denied or were unaware
that there were any dangers in using the mercury." (Adams P:personal communication)

A 1996 report found that 35 botanicas in the Bronx collectively sold some 150 9g units per day, or 47,000
units totalling >420kg of mercury yearly. (8) Of the ritual experts they consulted, 29% recommended mercury be
sprinkled in the home, 2% that it be sprinkled in cars, and 2% that it be ingested. These statistics suggest that
>13,000 Bronx dwellings each year will have a mean weight of 9g of mercury sprinkled in them, or that some
lesser number of dwellings will have a multiple of 9g strewn on their floors; amply illustrating "the public health
threat of dispensing mercury." (8)

In 1997 a study sponsored by EPA found that of 79 Hispanic adults interviewed in Chicago, 15 put mercury
to magico-religious uses. (16) An unpublished study by Dr. Clyde Johnson of the City University of New York,
released to the EPA and to the New York City Department of Health, found that among 203 adults resident in New
York City, and of Caribbean or Latin American ethnicity, 44% of the former, and 27% of the latter "stated that
elemental mercury is used in their homes, cars or carried on their person.” 64% of those interviewed stated that
the mercury was disposed of in household garbage.

Elsewhere in the Hemisphere, in a study of mercury pollution from gold mining in French Guinea, Haitian
women in a control group remote from mining activities exhibited elevated hair mercury levels believed due to
magico-religious exposure. (Cordier S; Taverne B:personal communications)

Likely Adverse Health Effects of Magico-Religious Mercury Exposure

The minimal risk level (MRL) for chronic mercury vapor inhalation has been set at 0.3 microgram per
cubic meter. (17) This MRL is evidently exceeded in some dental offices, and elevated urine mercury levels in
dentists, with attendant subtle behavioral effects, are primarily attributed to spilled mercury. (18,19) This is not
surprising, as "an eyedropper size drop of mercury contains enough mercury to saturate the air in a typical size
[dental] operatory." (20) The typical volume of mercury dispensed by the botanicas surveyed in New York, (and
presumably sprinkled on the floor of a dwelling) was in excess of 30 drops; (7) a far greater amount than would be
allowed to remain on the floor of a dental operatory.

In 1996, an apartment in Connecticut suspected of mercury contamination from magico-religious use
contained Santeria paraphernalia and had a mercury vapor level of 40ug/m’. (Toal B:personal communication) As
urban homemakers and their young children spend much of their time inside their homes, they are especially at
risk from the hazards of domestic mercury vapor exposure. Mercury sprinkled inside "automobiles for good



luck,"(8) can only add to their exposure.

Intoxication has occurred from second-hand exposure to mercury spills of prior residents. (21) Identifying
individuals subject to second-hand exposure is difficult, as occupants are generally unaware of prior mercury
pollution. When mercury is detected in the home, there are many difficulties to be surmounted in the clean-up and
disposal of contaminated raaterials. (17,22,23) "Explorations of mercury levels in inner-city communities should
include adherents of spirit :alism as well as nonadherents since the latter may be exposed unwittingly to mercury
poisoning by residing in apartments and homes previously inhabited by mercury-sprinkling tenants." (8)

The toxic potentiai of domestic mercury spills much smaller than the 9g dose typically presumed put to
magico-religious use, was demonstrated by a report (24) of acrodynia (a rare manifestation of chronic mercury
exposure) in three small children, who required hospitalization and chelation therapy as a consequence of their
exposure to the vapor emanating from a single broken clinical thermometer containing less than 1g of mercury; or
about 1/10 the mean weight sold (and presumably sprinkled on floors at one time) by botanicas in New York City.
Another case of acrodynia was attributed to the even smaller amount of mercury emanating from broken {
fluorescent light bulbs. (25) Children who develop acrodynia may be better off than those that absorb mercury but
remain asymptomatic, as their symptoms draw attention to their mercury exposure, and invoke medical
intervention to prevent neurological damage.

The case of the broken thermometer exposure (24) illustrates the "dilemma ... that urine or blood mercury
concentrations may often be nondiagnostic in persons with chronic exposure, who have gradually developed an
extensive and relatively uniexchangeable tissue mercury burden.” (22) Domestic mercury exposure is highly
variable, and a wide variety of micro-environments and individual physiological differences will contribute to
varied individual absorption and health effects. There is also poor correlation between blood and urine mercury
levels and clinical symptoins. (26) No elevated urine mercury level may be observed when mercury is bound in
tissue, and a chelation challenge may be required to mobilize mercury so it can be detected in urine. (22,24)
Unfortunately, most data ¢n elemental mercury toxicology is derived from adult exposures, and "toxic urinary
mercury concentrations have not been determined for children,” (10) who are most susceptible to neurological
damage from mercury exposure.

Repeated topical application of mercury in baths and perfumes, as recommended by some ritual experts,
can result in absorption of toxic levels. (22) A study in Kings County Hospital in Brooklyn found a highly elevated
(57ug/l) breast-milk mercury level in a Dominican woman who had added mercury to her cologne. Despite her
elevated breast milk level, her urine mercury level was in the 'normal’ range, about Sug/l. (Arbit D, Unpublished
lecture) The Food and Drug Administration's maximum allowable mercury in cow's milk is <4ug/l. (27)

There is a dearth of data on the effects of intrauterine exposure to mercury vapor, (28) and of elevated
breast milk mercury levels on nursing infants. (29) There is evidence that maternal absorption of mercury can
disrupt the menstrual cycle, cause reproductive failure (2) and lower birth weight. (30) Paternal exposure to
mercury vapor has been associated with spontaneous abortions. (31)

Even in industrial settings with much higher mercury levels, "because of the nonspecificity of the
symptoms of subacute mercury poisoning, there are few reports of illness that is bound to occur." (32) "While no
cases of mercury intoxication from this [magico-religious] source have yet been identified, the nonspecific
psychosomatic symptoms of mercury poisoning would likely be misdiagnosed as psychiatric illness unless special
inquiry ... were conducted [in] high-risk populations." (33)

Chronic neuropsychological deficits in adolescents (34) and adults (35) resulting from mercury vapor
exposure have been docuinented. The most worrisome effect of domestic mercury exposure is
neurodevelopmental damage to children exposed in utero and infancy. Research suggests that mercury has
behavioral effects similar to lead, (36) namely nonadaptive (37) as well as aggressive (38) behavior. Mercury I
levels previously believed to be harmless may produce emotional disturbances in children. (39,40)

A synergistic depression of intelligence levels may be induced by exposure to low levels of both lead and mercury,
(41) and a disproportionate number of Hispanic children are exposed to lead in their homes.



Mercury exposure can cause psychological deficits at all stages in the life cycle, in geriatric (3) as well as
pediatric populations; and the most sensitive test for these subtle effects of mercury toxicity is by
neuropsychological testing. (33,42) I

As "deficits in psychological and classroom performance” are associated with elevated dentine lead levels,
(43) it is equally likely that similar deficits will be detected when teeth of children suffering from early mercury
exposure are analyzed for their mercury content. (44)

A "Natural Experiment"

A recent series of domestic mercury spills from a common source occurred in Florida, where children
found some discarded mercury and took it to a local high school, then divided it up in small containers, and
brought them to 50 of their homes. The amounts of mercury scattered, while not measured, were estimated to be
“very small." (Malecki JM:personal communication) The school and 17 homes were sufficiently contaminated to
warrant evacuation, and although asymptomatic, 54 persons were found to have elevated blood and/or urine
mercury levels, after being exposed for about three weeks. (23) This mode of mercury contamination 1s congruent
with that resulting from its scattering in small amounts for magico-religious uses. However the brief duration of
the Belle Glade exposures should be contrasted with the months or possibly years in homes where mercury is used
for magico-religious purposes.

Regulatory Responsibility and Response

In the Belle Glade spills, the Environmental Protection Agency (EPA) responded with alacrity, although no
symptoms of mercury poisoning were observed. Under the provisions of "Superfund," EPA assumed primary
responsibility for the mercury cleanup within a day of the spills being discovered. Despite numerous
decontamination efforts costing some $740,000, it took EPA three months to clean up the 17 contaminated
dwellings, which were mainly single story dwellings with cement-slab floors, as well as a few house-trailers.
Inner-city apartments with wood flooring are much more difficult to decontaminate. A major factor deterring the
EPA and other agencies from addressing magico-religious mercury pollution, is the enormous expenditure
required to clean up such spills. It cost >$30,000 to decontaminate each of the 17 dwellings in Belle Glade. Some
13,000 9g doses of mercury sold each year in the Bronx are destined for sprinkling in homes. (8) If only 1,000 of
these dwellings were contaminated and required remediation, the cleanup would cost some $30,000,000. Acting to
prevent such exposures in the first place, by enforcing existing labeling regulations and implementing consumer
education based on clinical research findings would be a cost-effective means of reducing morbidity from chronic
exposure to mercury.

The EPA has the authority to regulate the sale and use of mercury for domestic use under the provisions of
the Toxic Substances Control Act, (45) although to date EPA has refused to invoke its regulatory authority. I
Similarly, although the Agency for Toxic Substances and Disease Registry's (ATSDR) responsibilities include
conducting studies "to determine the relationships between human exposure to hazardous substances and the
occurrence of adverse health outcomes,"” (42) the ATSDR has largely ignored domestic mercury exposure, while
devoting considerable attention to methylmercury exposure. "When ATSDR identifies a significant risk to human
health, the [Superfund ... Act of 1986 (SARA)] directs EPA to reduce the exposure and eliminate or mitigate the
risk."” (46) ATSDR's failure to conduct an adequate risk assessment of domestic mercury exposure, has helped
perpetuate EPA's inaction on this matter.

More than 90% of mercury sold for magico-religious purposes bears no label, a clear violation of the
Consumer Product Safety Commission's (CPSC) regulations (47) mandating that all "toxic" substances, and in
particular "neurological" and "developmental or reproductive toxicants," bear identification and warning labels.
However "the use of mercury for religious and ethnomedical uses in the home appears low and, therefore, is low
on the Commission staff's enforcement priorities." (Schmeltzer D:personal communication) This failure to
provide "informative labeling of hazardous substances [such as mercury] so as to warn the public against the






