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Our Preferred Poison: a little mercury is all that humans need to do
away with themselves quietly, slowly, and surely

Let®stat with a staightbrward fact:
Merculy is unimagingbtoxic and dangerous.
A single drop on a human hand can bavarsildy fatal.
A single drop in a lge lak can mad all
the bsh in it unsafo eat.

Often rekrred to as quicksdymerculy is the onf common metal that is liquid at
room tempeature Alchemistsncluding thegung Sir Isaac Newtdrelieed it was
the source of goldin the moden era,it became a common ingredient of paints,
diureticspesticidedatteries f3uorescent lighttbbs skin creamantifungal agents,
vaccinesof childrenand of couse thermometessThere is probdip some in gur
mouth right nav: So-called siv dental bllings are half meycur

Mercuy is also aysproduct of mayindustial processem the United States coal-
Pred paever plants alone pump about 50 tons of it into the air eaaliat
merculy rains out of the sky into ocealades rivers,and streamsyhere it

becomes concerdted in the Besh of bshellpsisealsand whaled.ast gar the
Food and DugAdministation detemined there is so uth mercuy in the sea

that women of childbeang age should serely limit their consumption of tar
ocean bsfihe waning comes too latef mary mothes A nationwide swey by

the Centes Dr Disease Control sins that one in 12 mmen of childbeamg age
alreadyhare unsaf bood leels of mercuy and that as maras 600,000 babies in
the United States could be a&kBut that begs a itical questiort risk br what?

Infants bam to motheis contaminatedybmercuy in Japas®inamata Ban 1956
had probund neurological disabilities including dealftindagssnental



retardationand cerebal palsyn adultanercurly poisoning can causembness,
stumbingdementiaand deatrOlgho secret that mercyexposure is highl
toxicOsays toxicologisAlan Sten,a contibutor to a 2000 National Research
Council repot on mercuy toxicityBut high-les exposures kkthose at Minamata
cannot help scientists dat@ne whether six sdv bllings and aesky tuna-salad
sandwich will poisoroy or an unbon childOThe question wghat are the effcts

at low lewels of exposureP® sgs.

Data nav suggest eftts might occur at lels laver than agone suspecte&ome
studies shw that children who @re exposed to tynamounts of mercyrin utero
hase slaver reRers|anguage debcigd shotened attention sparis. adults,
recent studies skoa possile link betveen hear disease and mergumgested
from eating PsRther groups claim mercpexposure is responkidor
Parkinsorgiseasenultiple sclerosi&|zheimesind the escalatingte of autism.

HowNand in what &rmNmercury inRicts damage is still uncteascientists and
policyma&rs agree that more regulation is ingiee.The Erironmental
ProtectiorAgency plans to bPnalits contreersial bst rule on reducing mercyr
emissions from peer plants this montand delegates from the United Nations
Ervironment Progtmme met in late Felary to discuss an inteational
convention limiting mercyruse and emissions.

A decade ago researckeand levmalers agreed that leaainother heay metal,
was hamful to children at l&ls one-sixth as high as previpustognied.But it
took scientists decades to edislbthe scope and subtlety of lead poisoning.
Mercury is nav a ubiquitous contaminafie aerageAmerican mg hae seeral
microgams of it in each liter ofdod,and the atmosphéar burden of mercwy has
perhaps tipled since the indusf agéNVhateer needs to be done to protect
humanity from its l@ affair with quicksalyit had better happen soon.

InAugust 1996 Karaietterhahn,# a chemigsproessor at Damouth College in
Hanover, New Hampshirgspilled adw drops of a lab@tory compound called
dimetlyl mercuy onto one of her handShe was eaiing latex lab gles,so she
didnOt thinkunh of itA colleague saher at a corgrence thedllowing
NovemberOShe said she thought she was coming dith the R@says
toxicologisVasAposhian of the Ungrsity ofArizona By the timéVetterhahn was
diagnosed with mercyipoisoningn Janary, it was too lateDespite subsequent
treatment that helped clear the metal from her bsioly lapsed into agetatie
state in Felwary and died thedllowing June

Scientists are at a loss to explaiy wiercuy often taks months to eatt its
efiectsOIf w knew thatwe@know a lot more about he merculy poisons the
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brainQsaysTom Claksona toxicologist at the Urvsity of Rochester Medical
Center

The degree of mercy®taxicity depends on thefm and route of exposuréu
can swalle the liquid &rm of elemental mercyrwithout nuch ear because it
doesnOt egsilenetate the lining of the stomach and intesti@esthe other
handJiquid mercuy vaporzes at room tempeature and when gu inhale the
vapor it mees light from the lungs to thddodstream to the k@inA broken
thermometer can release enough meycuapor to poison the air in a roomNone
reason wki some cities and smal states discoage the sale of merguiever
thetmometess.

Mercury also binds with other elements in salts agdrmc compounds of wang
toxicity Dimethyl mercuy, the substance that poisoned the Daouth chemists a
syntheticdrm of organic mercwy rarey found outside a laA simpler oganic
compound called meglmercuy is of greater concebecause meti mercuy is
the orm found in the Resh of psh.

Seabod is one of the tw most common sources of merguexposure in adults.
Although concenations of mercuyrin air and water are increasthgy are still
too smalldr alam.But bacteia process the mercyin laks and oceans into a
form that accumlates in living tissi®dankton takin the bactea and are in tur
eaten ly small bsWith each meathe mercuy concentation isesThen lager
psh eat the small bsitreasing tissue concetions still mord-ish at the top of
the bod chain accuatate the most mercyiThe species singled out the recent
FDA advisoyNbig predatos such as albacore tushak,and sverdpshNcan hae
100 times more mercyrin their tissues than smaller Psh do

The metlylmercuy in Psh passes readiibm the human gut to thdddstream
and on into all arzans and tissudisseems to act most peerfuly on the bain
because the compound is strgnafitracted to fatty molecules called lipaahsl the
brain has the highest lipid content of arganMethylmercuy crosses the
protective bood-brain barier by binding with an essential amino acid that has
dedicated carer proteinsdr shunting it into &in cellOnce inside kain cells,
some of it gets carted to an inoganicdrm that sticks to and didab mag
structural proteins and enzymes essential to cell fur@ticzan destyahe
biological function of wprotein it binds t@sas Byd Haleya biochemist at the
University of Kentucky

Researcharleaned hav much mercuy the body can tolate from studies of
victims of catastrophic poisonsugh as the Japaneseesiekl ly eating Psh from
Minamata Baand the kagis who ate @in treated with a meytmercuy-based
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presewratie in the eay 1970sBut those studies do not el hav littlemercury it
takes to cause har.At the time of her diagnosibe Dartmouth chemist had 4,000
microgams of mercuwyr per liter in her lmod.A diet consistentlhigh in bsh can
create a lod-mercuy lewel of about 25 microgms per liteThatfar belas a
lethal dosgout it still m& not be sa.

Concens about lav-leel toxicity haunt discussions of another ubiquitous source of
merculy exposuresiher dental bllingslemental mercymwhich mag&s up half of
siher pPllingseleases mercuivapoyjust as liquid mercyidoesThe vapor from
dental amalgams is thempary source of the one to eight micragns of mercwyr

per liter of bood,that isaccording to some sourcesthe aerageAmerican adult.
That amount uncoraftably overlaps the Evironmental ProtectioAgency)

current saé leel of 5.8 microgims per liteBut the ER® sadty lewl is based on
methylmercuy exposureabout which more is kmor.No human studies ka
assessed prolonged exposure 1@ lewels of mercuwy vaporOne study hints at
subtle neuall and behadoral anomalies in dentistdyo collectiely use 300 metc

tons of mercuy in amalgams eacbay and who often lva two to b\ times the
typical concenation of mercuy in their uine.Ol think the megtmercuy in bsh is
probally our least taic exposur@says Haleywho broadcasts the hazards of dental
pllings.

Silermercuy bllings va newer been testedor saétyOThe amalgam question will
newer be soled until ve do a clinical il lile those ve do with other medical
device§sa/sAposhian.

Olgdeal} unclear what@oing on with dental amalg&iweys Sten,who notes that
the issue is complicatey the potentialdr panic and lasuitsOI8a snak pitO#

One of the lessons of Minamata is that mertike leadis harder ondtuses than
on the women carying themgr adults in genat.In the Japaneseesnt,women
with no overt symptoms of poisoningwgebirth to seerely disaked childrerOlt
was evident there was a majoretéhce in susceptibility betn the degloping
brain and the mature &inQsays Philippe Gindjearan epidemiologist at the
Harvard Uniersity School of Plib HealthOWhen w sav seious poisonings in
Minamatahat made us ender whether mercyrcould be li& leadd

Studies of lead & shavn that IQ decreases appimatey two or three points
for every doubling of prenatal and dapostnatal exposuf® see if mercuwyr has
compagnbe efectsGrandjeamalong with P¥Weihe at the Unersity of Souther
Denmak,is conducting the lgest study to date of childrer@gnition and
behavior in a population routineéxposed to lw lewels of mercuy. His work in

the Faeroe Islands of Denkancludes 1,000 mothehild pas and spans almost
20 years.In a typicalsarFaeroe islanderconsume 1,000 pilot whalespne
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whale ér every 50 isIanQesr.C‘)They belong to one of the most bsh-eating
populations in the arldOsgys Gandjean.

Whale meat is one of the most highbntaminated seaids because whales are
at the top of thedod chainEwven sqthe mercuy content of whale meat is
considealy lowver than that of the ypertoxic Minamata bshn eatier study of
shak eates in New Zealand suggested that red$tiiigh legls of mercuy in a
mother©hair duing pregnancy calated with a loss of three 1Q points in her
childHigh leelsjn that studywvere identibed as six pguper million and alve in
the hair shaft.

Grandjean ge& a battey of sophisticated cognéignd deglopmental tests to the
Faeroese children when thegres 7 and 14His results indicate that IQ drops 1.5
points br every doubiing in prenatal exposure to merglihe 2000 National
Research Council regaroncluded that theisk documentedybGrandjearDis

likely to be sufcient to result in an increase in tineber of children who ke to
struggle to kep up in scho@.

OWé leaned there is a response anite\elsOsays GandjearOlghot a huge loss,
but it® cetainy not negligieO

Yet in another lage long-tem epidemiological study conducted on the Seychelles
Islands in the Indian Oce@taikson has so fandindnoefiect on neurological
dewelopment from prenatal exposure tavidce\els of mercuy in seafod. OV

canOt excludeesfs from 20 pds per million or ean 12 pats per millioche
notesBut he concludes there is n@ded sk that extends to thewest exposure
lewels.

The 2000 research council repevaluated the Faerggeychelleand New
Zealand studies and recommended that the 46 sadty standards based on
Grandjeas@nore sobeng PndingBhe agency difihenfor good measurgt
added a 10eid uncetainty factorNa satty magin to protect against scientibc
unknavns and individual @ifénces in response to atn.The uncetainty factor
lowers the threshold to a bgure of 5.8 micamgs per liter oflood and 1.2 pds
per million in hair

The probbem with sadty factos is that they create axicological limbo bewen
demonstally hamful doses and leis that hee been declared safhuswhen
Centers br Disease Control sueys bnd that one in Bmerican vomen of
childbeaing ageN8 percentNhee bood mercuy lewels abee the sadty
thresholdthe implications arenOt ¢lstirer br them or br the children they bear
Epidemiologidbom Sinks s@Olt doesnOt tell us treacldiizard.
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OThe whole idea of aetgffactor is to protect peoptClakson sgsO¥u canOt
turn it around to use as an indication of wrad@sk If youte just abee it,you
arenOt necessain troubbeO

That kind of hedginglong with disagreement among population stilekess
regulatos with plenty of wiggle rooirhe FDA, for exampleuses a more relexd
saéty standardor merculy based on studies from the 1970s and 198B0sre the
EFA saéty lewel for daiy exposure is 0.1 micr@gn per kiloggm (about 2.2
pounds) of body wightthe FDA® standard is about 0.4 micragrper kilogam
per da.The diférence isdur times as nch mercuy.

Concen about edly exposure to mercyrdoesnOt end atthirUntil recent), mary
infants receed regular injections of merguwn a state-mandatadedicall
sanctioned scheduldne mercuy came from a compound called thimerosal that
has been used as a pres#ne in vaccines and other medicines since the 1830s.
1999 the FIB. recommended that thimerosal no longer be used in pediatr
vaccinegind manfactures hae removed it from all Int the inRuenza vaccimBait
some scientists and nyamore aggdeved parents are camced that thimerosal in
childhood vaccines has already caosed Jeast catgied,the U.Sepidemic of
autism.

An estimated 400,008mericans todg have autisma once are neurological
disorder chacteized by social withadwaldifbculty comomicatingand
involuntary, repetitie movementsAlthough the exactumbers are in dispui¢he
rate of diagnosis seems todalimbed shaly in the last decadm Calibrnia the
incidence of autism was six times higher in 2002 than in 1987.

During that peiod,federal health ofPcials addedif new kinds of vaccines to the
childhood immanization schedylend the amount of mercyroutiney
administered to infants in thesbsix months of &fmore than douled Throughout
the 1990sa 3-month-old bapmight receras nuch as 63 microgms of mercwr
in a single visit to a doctorNrougHl00 times the dgiER saéty leel.By the age
of 6 monthspropery imrmunizd children wre exposed to at least 188
microgams of mercwr in a sees of at least nine injectioAihough the 1999
FDA action minimed such exposureome infant 3u vaccines still contain 12.5
microgams of mercwr per doseNmore than 10 times the galiA saéty lewel

for a 20-pound bap

Circumstantial evidence also implicates mensw@utismSome of the symptoms
of autism and mercympoisoning are simjland Haley has gared evidence from
hair samples that autistic children do not clear mefim their bodies as
efbcienyl as most kids dbhey ma& have a genetic susceptibility thatvadonore
merculy to accuralate in their tissuds sgsThat could makthem more
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vulneale to mercuy-laced vaccines and the cambins lav-level exposure from
their mothes@ental bllingSIt is amazing to me that no one hasrtdlke tissue of
autistic children to see if there is excess mgtt@reOAposhian told a committee
at the Institute of Medicine\WashingtorD).C.,last garOThat®@ne thing that rewll
has to be don®

There are other sources of untaintyThe brm of mercuy in thimerosalNan
organic compound called gtmercuyNis the least studied of all merg&r
incanationsWhen scientists gue about its tacitythey typicall rely on data from
methylmercuy, which ma not be an equivalerdrin of exposureExpets een
disagree about whether gthmercuy can cross theltod-brain barier. (It

probally does.DThere are no good y&to measure eyfimercuy in tissu®
toxicologist Blly Sager of the National InstituteAdiergy and Ifctious Diseases
told the Institute of Medicine committee

The Institute of Medicine concluded lasy Mat no claim could be made
causal link been mercuy-laced vaccines and autisat seeral independent
researches had complained that their acces®ttefal vaccine databasesbjch
could pravide evidence of a lirfklad been repeatedhbocled.A few scientists,
including Haley and neuropmacologist Richard Deth of Nbeasten Uniersity
in Bostongontirue to study possi® mechanismsifthe connectiorDeth

reported last garfor examplethat in human nee cells thimerosaldrks a
chemical reaction called mgttion that is @ical to gene activity and that is also
disalbed by exposure to lead.

The repot that bst triggered wrries about a connection be#en vaccines and
autism was puished in the Biish medical jonalThe Lancen 1998It descibed

eight children whose beharal prodems surfaced within éwveeks of receiving

the measles-omps-ubella vaccing@he Lancetind most of the dicle€coauthos
ultimatey disavned the study because its lead author had not divulged that he was
also being paid to conduct reseamtplarents seeking to sue vaccine
marufactures.Nonethelesghe rumber of parents in the United Kingdom willing

to immuniz their babies with the vaccine dropped from 90 percent in 1998 to less
than 80 percent in 2004.

Health ofbcials in the United States addressed suspicions ahmizatiom i
recommending that thimerosal be resexd from pediaic vaccineshimerosal
might ¥t prove hamlessthey reasonedbut the threat to pulic health posedyba
drop in imnunization ates was not arth riskingfhe same balance o$ks exists
regarding the issue of mergum Psi.he curent Fedeal Dietay Guidelines
Advisoly Committee Repdrrecommends at least bwpsh meals aegk Fish are
high in omega-3 fatty acitjch hae proven benebts in premting hedrdisease
the rumber one killer in the United State®¥é knov mercuy is a hazardous

Page7



substanc@sgs the CDGLBINkOW knaw that less is better than movée know
that Psh and shellbsh are the@pal source of metimercuy. But we also kna
that Psh and shellbsh are prettyitious 6od:high in proteirhigh in vitaminBhey
contain healthfat<)

But troubing evidence suggests that mietiercuy in Psh mightauseheat
diseasA seen-year study of more than 1,800 men in Finlandvetidhat those
who ate the most bsh doldal their isk of hearattack compared with those
whose diets had less Bdie same men six@d the same increase isk dr death
from coronay and cardigascular diseagend Grandjeas@aeroe Islands study
found that prenatal exposure to mergwaused signibPcant increasemodb
pressure among &grolds.

The most troubng aspect of this contrrsial heardisease data is that delébers
effects occur at mercyrexposure leals equal to or er than or ary other
toxicological outcomencluding the subtle neurological symptoms in the Faeroe
Islands study Grandjeaisdnost recent examination of 1dayoldshe hasdund

a doubing of cetain neurotaic efécts at b parts per million in hair samplis.

the Finnish stugie men with the douked risk of hearattack had hair samples
with only two parts per million of mercyiThey were eating little more than an
ounce of bsh a gi&ten speculates that 10 percentAasherican men maalready
eat enough bsh taise theirisk of hearattackOThers@his inteaction betveen
merculy and Psh oils that neakit \very complicated because they both come from
the same plagéhe sgs.

The National Research Council repuoted that lav levels of mercuwy
contamination might also hathe imnune and reproductvsystem#nd mercuy
is being ivestigated in relation #lzheimes(Parkinsorattention depPcit disorder
and nultiple sclerosiBut mawy lowv-lewel deelopmental edicts will be difbcult to
identifyStein sgsbecause the compromisedgan or function still falls within the
range of namalThe intelligence scores of the Faeroese chifdreaxamplewere
not pathologicalllow; it took rigorous statistical ayses to proe they vere simpt
lower than they wuld hae been otherwisd.ikewise heardiseasgas the nationO
leading killehas plenty of coafinding vaadesOWué looking to pull a signal out
of a lot of nois@Sten sys.

That signal might soon get a lot stroMyaile mercuy contamination is no longer
a threat in most childhood vaccirieis, lilely to get vorse in bPsl®Because of the
benebcial &ftts of Psh consumptiohe long-tem goal needs to be a reduction in
the concentations of [methimercuy] in Pshather than a replacement of bsh in
the diet ty other bodsOsaid the coundléepot.
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That goal is nothing less than unreadistic

Merculy was a natally occuring element in E6r® atmosphere long lwee coal-
Pred genextors,medical-waste inciraors,and chlofalkali plants put more there
Some mercuyr escapes into the air wheolaanoes arpt and mountains erodé
stands to reason that mergunas been accurating in the 3esh of bshellbsh,
and maine mammals since humankind began eating themNwhich is eipst lik
why humans h& a protein called metallothione to help d&twpmercuy and
other heay metals.

But human activitiesygacaused the mercuicontent of the atmosphere tese ty
1.5 percent agaraccording to the I$Geological Sueyand the prokem is
globalRough) half of the mercyrdeposited on L$soils and streams comes
across the &ibc from\siaLast gar a United Nations repbfound that the tain
can tavel thousands of miles in the atmosphere to contaminsteprand
uninhabited areasjch as tharctic Stillthe United States has so far bdllat
attempts ly the United Nations Eironment Progimme to daw up a binding
protocol to reduce mercyrpollution verldwide

In the 1990s the United States made conalieprogress in curbing emissions
from incineators br medical and omicipal wast¥et the rumber of states issuing
local Pshing adviges went from 27 to 48 in the last decadie to heightened
concen,advisoies br mercury are increasing faster thandry other pollutant.

The ER is in the Pnal stages afmalizing aule that vould limit emissions from
coal-bred utilitieshich produce 42 percent of the nat&d@mestic mercyr
pollutionThe agency®tanding proposal has beama 70 percent reduction in
merculy emissionsyb2018.# But @itonmentalists gue that the CleaAir Act
callsdr a 90 percent reductionyl2008In 1992 the Natwal Resources Dsfise
Council sued the BFor not maintaining the as&andardand in 1994 the
parties reached a settlemednder the tems of the agreemernhe agency is
required to issue a clagmrule this month.
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