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CH A PTER3


O TH ER SO U R CES OF

PESTICID E EXPOSURE W H EN

PER FO R M IN G R ISK A SSESSM EN TS


A N D SETTIN G TO LER AN CES


P in chldren’sfood aretherule,nottheexception.TheU.S.Department

of Agriculture’s Pesticide Data Program (PDP) was estabished specifically to


monitorpesticide levels in the fruits and vegetables mostoften eaten by chldren.’

Ofthe4,856 fruitand vegetablesamplestested by PDP in 1996,713 percent

contained atleastonepesticideresidue.In addition,91 percentofthewheat

tested by PDP had atleastone pesticide residue?


M ilk comprises one-quarterofthe dietfora non-nursing infant? In Iowa,

which routinely monitors m lk for pesticides,concentrations of dieldrin are

consistently found between 8 ppb (partsperbi ion)and 16 Onerecentstudy

oforganophosphate pesticide residues in food found thateach  nine outoften

chldren between 6 months and 6 years ofage ingestthese pesticides,which are

known to be toxic to the brain and nervous system?


The Food Quaity Protection Actrequires thattolerances for individual

pesticides take into accountnotonly potentialdietary exposures,butalso exposures

from any non-dietary sources.Thisaggregate approach is particularly importantfor

the protection ofchldren,who are known to ingesthigherquantities ofthe foods

thatcontain pesticide resdues mostoften,and whose paterns of behavior often lead

to additionalpesticide exposure.Fora chld who crawls and puts a hand in his or

hermouth,forexample,exposure to pesticide residues in the household may be

much more significantthan itis foradults.


A description ofvarious pathways (otherthan food)by which chldren may be

exposed to pesticides,and which mustbe taken into accountunderthe FQPA

provisions, includes the following:


Pesticides in W ater

W aterhasbeen called the mostconsumed food ofchldren!Drinking water,

however,increasingly comes from water bodies polluted with the pesticides used

upstream or in surrounding areas.’ From 1991 to 1995,the U.S.GeologicalSurvey

tested about5000 samples ofground and surface waterforpesticides,  twenty of

the country’s chief watersheds.’ Atleastone pesticide was found in every stream
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sample,and in around hafofthe ground watersamples. In I inois,atleast

third ofallthe finished drinking watersamples colected in 1993 and 1994 had

multiple pesticides.’ In otherwords,many pesticides sprayed on crops do not

degrade,butpersistin watersupplies,even in home tap water.


Pesticide contamination of drinking water occurs atsignificantlevels,and can

carry significant health consequences. In 1995, the Environmental W orking Group

(EW G)tested drinking waterfrom 29 M idwestern citiesforcertain pesticides.Its

study found thatin 3 5 percent.ofalldrinking watersamples,levels ofcyanazine

exceeded federal health guideines,or  (M aximum Contaminant Levels),whle

levelsforatrazineexceeded standardsin 17 percentofthecases.”Overthe

week testing period,itwas also estimated that10,000 infants in the 29 cities drank

formula constituted with drinking water containing atrazine above the federalhealth

standards.Itmustbenoted,however,thatfederalstandardsforpesticidesin tap

waterhave been setwithouttaking into accounttheirpossible effects in chldren.


The exceedances above were often repeated and sustained,sometimes lasting

morethan amonth.W aterut ities,however,aremandated to testdrinking waterfor .

pesticide contaminants only four times a year,often missing specfic periods when

pesticides are being applied.


Pesticide contamination of water,even atrelatively low levels,has been inked


M anypesticides to changes in hormone levels in w ldlfe.” In addition,a 1997 epidemiologic study


sprayed on cropsdo compared communitiesin 12 southern Iowa countiesthatshared a pesticide

contaminated drinking water supply with nearby communities using different


notdegrade,but drinking watersources.Itfound thatlevels ofseveralpesticides,including atrazine,

persistin water cyanazine and metolachlor,were associated with significantly higher rates of

supplies,even in intrauterine growth retardation (IUGR) in the affected communities.‘* IUGR


hometapwater. . describes low fetalweightfora given gestationalage-its presence predicts higher

rates ofinfant lness and death.Atrazine has also been found,by both industry and

independentinvestigators,to cause an increased numberofmammary tumors-or

masses ofthe breasttissue---in exposed


In its testing,the EnvironmentalW orking Group found thatwater supplies in

two-thirds ofthe 29 tested cities contained atleastfour,and as many as nine,

different pesticides? Yetpesticide mixtures are notcurrently tested fortheir

combined toxicity under federal guideines.


Pesticides in Breast M ik

Another source of chldren’s exposure to pesticides may be through breastmilk.

Although the overallbenefits of breastfeeding outweigh concerns aboutpossible

pesticide contaminants,breastmilk mustst lbe considered when aggregating

various sources of exposure to pesticides among infants and chldren.


M etabolites of DDT,a potentorganochlorine pesticide with estrogenic

properties,havebeen detected in women’sbreast These tracescan be

detected even when exposure to DDT may have occurred many years priorto

pregnancy,presumably because DDT can remain in the fatcells ofbreasttissues for

long periods oftime. W hle DDT isnow banned foruse in the United States,

USDA’s Pesticide Data Program detected itin more than 3 percentofthe fruitand

vegetable samples forwhich itwas tested.‘* Other organochlorine pesticides with

estrogen-ike effects remain in use including dicofol,endosulfan,and lindane,the

latterofwhich is used forbody lice.”
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Pesticides in the Hom e

Approximately 90 percentofU.S.householdsuse  Homeowners

accounted for an estimated 74 m ion pounds of the conventionalpesticides used in

1995,representing a nearly $2 bi ion industry. Household use of pesticides,apart

from lawn and garden chemicals,includes fumigation products,petcare products

andinsect the lattercontaining high amounts ofpesticides as welas

other ingredients.


Pesticide residues persisting in household soland dustare considered

significantsourcesofexposure forsmalchldren? One study estimatesthatthe

pesticide 2,4-D,used on lawns and gardens,can persistin carpetdustup to a year

afterits A study ofhousehold exposure to 32 pesticides in

Jacksonvile,Florida found an average of12 pesticides in samples ofcarpetdust

from nine


In another household study,Gurunathan etaldiscovered thatsemi-volatle

pesticides,such as chlorpyrfos,can volat ize,absorbing onto surfaces and objects

during and long after pesticide application. Chlorpyrfos was found to volat ize

and accumulate on plush toys,which acted as pesticide reservoirs,with increasing

levels of pesticide found even two weeks after application;pilows,cushions,

bedding and other foam items coud actas similar reservoirs.The study indicates

thatin homes treated with semi-volatle pesticides,chlorpyrfos in this case,

chldren may receive exposures up to 20 times greaterthan EPA’s reference dose,

which is 3  forchlorpyrfos.In addition,thepersistence ofelevated

residues on household items, ike toys,contrasts starkly with the suggested period

for  the home--typically,one to three hours afterpesticide


Agriculturalpesticides may also find theirway into the home,in dustoron the

clothes of farmworkers.A study of pesticide residues in house dustshowed that

high levels were detected notonly in the homes offarming fam ies,butalso in

homesofnon-farming fam ies iving morethan aquarterofamileaway from a


Home pesticide use results in many acute poisonings involving chldren,and has

been inked with chronic effects including cancer.In 1995,more than 123,000 cases

of pesticide exposure were reported to poison controlcenters,roughly 53 percent

involved chldren under age six. Of the 628,000 unintentional pesticide exposures

reported to poison controlcenters between 1985 and  percenttook place in a

home,around 24 percentinvolved treatmentata health care faciity,and 8 percent

required hospitalization? The Poison ControlCenterofSan Francisco reported that

from 199 1 to 1992,about20 percent,or200,ofadverse health outcomesfrom

reported pesticide exposure occurred in chldren underage six?


Studies have inked home pesticide use and a higherincidence ofvarious

chldhood cancers.One study found a 3.8 times higher ikeihood thatchldren

would develop leukemia in homeswhere pesticideswere regularly used?’In the

same study,home use oflawn pesticides was associated with a 6.5 times greaterrisk

of leukemia. This and otherstudies raise serious concerns aboutthe safety ofsuch

products.
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Pesticide Use In Schools

In a recentsurvey of46 Ca fornia schooldistricts,93 percentreported using a total

of 73 differentpesticides? Seventy percentof the surveyed schooldistricts use

pesticides classified by state orfederalagencies as “known,” “probable” or

“possible” human carcinogens;52 percentuse pesticides labeled by EPA as

developmentalor reproductive toxins;and 54 percentemploy pesticides thatEPA

ranksasacutely toxic to the nervoussystem?


Anotherstudy found that87 percentofNew York City schools apply

pesticides? M any states,including Ca fornia and New York,have no law requiring

thatparents and teachers be notfied before schools apply pesticides.In less than 3

percentofthe New York schools were staff,students orparents notfied before an

indoor pesticide application.%


Using data colected from Poison ControlCenters nationwide,EPA found at


EPA found atleast least2,766 incidentsofpesticidepoisoning in schoolsfrom 1985 to Kaplan


2,766incidentsof etalnote thatboth localand federalreporting systems are likely to under-report

actualpoisonings.They noteaswelthatthereisno attemptto monitorlong-term


pesticidepoisoning in lness which may result  pesticide exposure in schools,including such lnesses

1985to as learning disorders,cancerand developmentaland reproductive effects?


Pesticides in Air

Pesticides suspended in indoorand outdooraircan be a majorsource ofexposure for

adults and chldren.Chldren can inhale aerosolized pesticide residues directly,eat

food thathas been contaminated,or ingestresidues in household dust.Studies have

found thatinhalation of pesticides may sometimes exceed exposure through the diet,

particularly forpesticides used in the home? Infants,toddlers and full-time

mothersspend up to 2 1.5 hours perday athome,plusmore time in other

Olderchldren spend a substantialportion oftheirdays in schoolbuildings which

may be treated with pesticides.


A study of household pesticide exposure conducted in Jacksonvile,Florida

suggests that88 to 100 percentofthe homes in thatcity have detectable indoorair

levels of chlorpyrfos,depending on the time of year.” In the winter months,the

authors anticipated thatfourofthe 32 pesticides monitored by the study would be

found in atleast92 percentofthe Jacksonvile homes.Twelve ofthe 32 pesticides

were thoughtto be detectable in the airofmore than 20 percentofthe homes. An

average of7.5 differentpesticides were found in each airsample colected from nine

Jacksonvile residences.”


Chlorpyrfos and othersemi-volatle pesticides are  applied in schools?

Earier,itwas noted thatsuch chemicals can alternate between theirgas and so d

phases,accumulating on indoor surfaces for weeks after application.Atone San

Francisco elementary school,396 chldren and 67 staff members were sickened after

the pesticide  was sprayed into the ventlation system.” The particular

formulation of  thatwas used had noteven been registered in Ca fornia,

since animaltesting had already raised concerns aboutits inhalation toxicity.


Outdoors,pesticidesareoften appied assprays,either airplanesorhand­

held applicators.Particles of diluted pesticide can thus be carried through the air

into otherareas.” Anyone breathing the contaminated air can absorb suspended

particles;people who live closer to the fumigated areas w lreceive higher doses.

Acute pesticide poisonings have been documented in persons simply living near
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fields treated with chloropicrin and methylbromide? Schools may be situated

immediately adjacentto fields or orchards treated with highly toxic pesticides.


legal  of Pesticides

Even fpesticides were to be thoroughly tested,there is no guarantee they w lbe

used properly and responsibly.Ilegaluse of pesticides often puts people atrisk,

particularly chldren. M ethylparathion, for example, is an organophosphate

insecticide approved only for ki ing bollweevls and other biting and sucking

insects in agricultural crops,particularly coton.Seven young siblings were

sickened and two died from legalhome use ofmethylparathion in

M ississippiin 1984.” After identfying ilegalindoor use of methylparathion in

Ohio in 1994,EPA had to decontaminate 232 homesata costofover$20 m ion.

Anotherepisode occurred in Detroitin 1995.And in 1996,the Agency forToxic

Substances and Disease Registry (ATSDR) and the EPA discovered st lmore

examples of indoor malathion use in M ississippi,Tennessee,Arkansas,Alabama and

Louisiana and I inois.Renovation of justthe 1,100 contaminated homes in Jackson

County,M ississippiwilcostmore than $50 m ion,according to government

estim ates? W hle these representcases ofextreme exposure from legalacts,they

lustrate the degree to which icitexposures can sometimes occur.


The Food Quaity Protection Actrequires thatchldren’s pesticide exposures be

aggregated across al potential sources.This includes contaminated food,breast

milk,drinking water,indoorand outdoorair,as welas non-airsources atschool

and athome.EPA is hampered in doing adequate aggregate exposure assessments

both by the lack ofdata on individualavenues ofpesticide exposure,butalso by the

lack of biologicalmonitoring data,especially in infants and chldren.


The human body naturally aggregates pesticide exposures in exactly the way

envisioned by the Food Quaity Protection Act.Exposure occurs through inhalation,

ingestion or absorption of the pesticide across the skin.The chemicalis distributed

in the bloodstream,eventualy is metabolized,and is excreted in urine unchanged or

as a metabolite. Biologicalmonitoring refers to the measurementof pesticides or

pesticide metabolites in human blood orurine to gain a beter dea ofthe aggregate

dose faced by the exposed person.


The technology formeasuring pesticides in blood and urine exists,chiefly atthe

Centers for Disease Controland Prevention (CDC).Butthe tests can be expensive.

As a result,only very limited testing has been done to date.In the third National

Health and Nutrition Examination Survey III),over900 adultvolunteers

had theirurine sampled between 1988 and 1994 fora panelofpesticides ortheir

metabolites.Chlorpyrfosmetaboliteswere detected in 82 percentofthe samples.”

Similarly,preliminary results from a recentstudy involving chldren from 60

agriculturalfam ies in eastern W ashington found thatthey had metabolites in their

urine from severalorganophosphorus pesticides  atmedian levels of24 ppb

(parts per bi ion). In the same study,itwas found thatyoungerchldren tended to

have higherlevels ofOP urinary metabolitesthan theiroldersiblings?’


Dr.Richard Fenske,the University of W ashington researcher who presented the

above data ata M arch 1998 conference on chldren’s pesticide exposures sponsored
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by EPA,estimatesthataround one-third ofthe chldren whose urine wascolected in

this study have exposuresto OP insecticidesmore than three timeshigherthan

EPA’s safe daly dose,orchronic reference This estimate raises a question.


Given the uncertainty surrounding effects from long-term exposure to pesticides,

. especially in chldren,is there any amountofpesticide orpesticide metabolite in a

chld’s urine thatcan be considered safe?


Chlorpyrfos and certain other OP pesticides are exceptionalin thatsome imited

biologicalmonitoring data on chldren are available.The same cannotbe said for

thevastmajority ofthenearly 300 pesticidesused on food.Forallfood-use

pesticides,however,there are additionalhurdles to gathering adequate exposure

data,including the following:


�	 N o integrated databaseexistswithin EPA forcollecting and collating data 
on pesticideexposurethrough thediet,aswelasthrough various 
contaminated media-including indoor and outdoor air,surface water,so l 
and household dust.This presents a serioushurdle to performing an adequate 
analysis on infants’and chldren’s aggregate exposure as is required underthe 
FQPA.In otherwords,thereisno exposureequivalentto theAgency’sIRIS 
(Integrated Risk Information System)database where toxicity data on individual 
chemicals is colected,summarized,and made avalable to risk assessorsand the 
public. 

Despitenum erousstudiessuggesting thatch ldren faceexposureto .

pesticidesin contaminated so l,dust,waterand airin theirparks,yards,

hom esand schools,EPA has ittle com prehensive data quantfying such

exposuresforfood-use pesticides.” The lack ofreliable data on chldren’s

household exposures and exposure through drinking water,in particular,were

also highlighted by paneists atthe M arch 1998 meeting of  Scientfic

Advisory Pane? In 1993,the NAS noted thatwater,both asdrinking waterand

asacomponentoffood,wasnotadequately considered in mostfood

consumption surveys. EPA has also admited in recenttolerance notices thatit

lacksdrinking watermonitoring data on which to base itsexposure estimates?


Even forareaswhereO PP hasrelativelym oreexposuredata,such as

dietary exposure,data have often been outdated orinadequate.Human

dietary exposure to pesticides,for example,is estimated using both food

consumption data and data on pesticide residues in the food supply.OPP,

however,has based its tolerances underFQPA largely on  consumption data

from theUSDA’s1977-78 surveys,even though dietary habitshavechanged

significantly overthe last20 years? The NAS also noted in 1993 thatexisting

food consumption surveysgenerally involve smalnumbers ofinfants and

chldren,and even then colectonly a few days worth ofconsumption data for

each individua? Thus,itwould accurate to say thatwe have often notreally

known whatchldren eat.
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�	 Pesticide residue data has also been problem atic.The Food and Drug 
Administration (FDA),and the U.S.Departmentof Agriculture (USDA),colect 
food.residue  via three majortesting programs and each has its weaknesses. 
FDA’s programs in particularhave long been criticized (See


FDA PESTICIDE TESTING UNDER SCRUTINY


Am ong federalagencies,FDA has the largestvolum e ofdata on pesticides in the

food supply.The faiings ofFDA’s pesticide m onitoring program  have been

detailed in atleast22 reports by the U.S.GeneralAccounting O ice (GAO)since

1980.As sum m arized in a 1995 study by the Environm entalW orking Group,

these criticisms include the following points? First, the equipm ent in an average

FDA testlab is inadequate; tcan detectonly around halfofthe pesticides used

on food crops grown throughoutthe world.Second,FDA lacks the legalauthorty

to com pelthe reporting ofwhich pesticides are used on which crops--this leaves

FDA’s chem ists w th ltle idea ofwhich pesticides to look forin a particularfood

sam ple.Since FDA has no m eans ofknowing whatpesticides are applied to a

particularcrop, thas to random ly sam ple every crop and this is an im possible

task.  analysis suggests thatFDA m ay sam ple less than  ofone

percentofthe totalfruitand vegetables shipped each yearin the Unted States.

Finally,even ifFDA inspectors find pesticide residues on food,they have no

com puterized database to check and ensure thatthese m easurem ents com ply

with U.S.regulatory standards.M oreover,the 1993 NAS study found thatFDA’s

food  tend to under-representfoods eaten by infants and chldren.


Given the generallack ofdata aboutchldren’s exposure to pesticides,the risk

assessments currently being done to setpesticide tolerances rely heavly on the use

of models and assumptions. W hatEPA has failed to estabish,however,is what

constitutes the minimum data needed to assure the appropriate use ofmodels and

assumptionsin the place.In otherwords,when isactualexposuredataon

infantsand chldren so lacking asto make the use ofany modelto predicttrue

paternsofexposure unreliable? The frequently heard claim is thatcurrent

assumptions aboutchldren’s exposure are so conservative as to greatly exaggerate

risk.Butin theabsenceofdata,how doesonejudgeconservatism?  September

1997,the FIFRA SAP reviewed a drafthandbook ofexposure assumptions isting,

asone ofits assumptions,thatan average chld putsa hand in his orhermouth an

average of1.56 timesperhour? One doesnothave to be a parentto question the

degree of conservatism in this assumption.


Given thegeneral

lackofdata about

ch ldren exposure

to pesticides,the

risk assessments

currently being

doneto setpesticide

tolerances

heavly on the use of

models and
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CHAPTER 4


C ER TAIN TY


OF No H AR M


T are the levels ofpesticide residue alowed by EPA to legally remain in

oron food.They carry atleastan impicitassuranceofsafety.Underthe


FQPA,EPA mustsettolerancesthatoffera“reasonablecertainty”ofno harm to

infants and chldren.


Tolerances are based upon risk assessment,a methodology thatcombines

information on a pesticide’s toxicity with whatis known abouthuman exposure to

thatchemicalto derivean estimateofitsoverallrisk.Thevery firststep in risk

assessment,identfying a chemicalhazard,relies upon data from tests ofa

chemical’s toxicity.


Avalable data aboutthe toxicity ofa particularpesticide w lin mostcases

reflect EPA’s pesticide data requirements and toxicity testing guideines.The

formerare described in the Code ofFederalRegulations(40 CFR  158). These

requirements guide pesticide manufacturers in determining which kinds of tests they

mustperform to register and legally seltheir product.From the public’s

perspective,the data requirements give a rough indication of how extensively a

pesticide has been tested on animals and cells to uncoverthe toxic effects thatmight

occur among people exposed to it.The requirements have notchanged since 1984.


Scientists in  orin governmentlaboratories may also perform tests on

an individualpesticide,independently of those required by EPA and carried outby

the manufacturer. Buttoxicity testing in animals,particularly long-term testing,is

quite expensive-a single 2-yeartestforcarcinogenicity costs  miion.’ For

individualpesticides,themanufactureris ikely to orpay forthevast

majority of toxicity testing. Pesticide manufacturers have the greatestmotivation,as

welas the financialresources,to complete such testing.Conversely,they have itle

motivation to perform toxicity testing in excessofEPA’s data requirements.For

these reasons,the codified data requirements in 40 CFR  158 are criticalin

determining the ikely body ofdata upon which EPA wildraw in seting the

tolerance for a particular pesticide.


EPA’sdatarequirementsvary forany singlepesticideaccording to certain

criteria,including whetherornotitis to be used on food crops.Because the FQPA

specificallydirectsEPA inhow tosettolerancesforpesticidesusedonfoodcrops,


this chapter examines data requirements for thatcategory.’ The chapter looks even

more closely atthe Office ofPesticide Programs’most  (though not


Pesticide

manufacturers have

thegreatest
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the inancial
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requirements.




l l

i

i i i
t

f

l

l
l

l

l
i

l

finaized) toxicity testing guideines to judge how effective they mightbe in

generating

chldren.


EPA’S TO XICITY TESTIN G  G U IDELIN ES


EPA’s data requirements for food-use pesticides include:a setof acute screening 
tests,tests of genetic toxicity (or mutagenicity),subchronic tests,chronic tests 
(including cancer studies j and tests of metabolism,developmentaland reproductive 
toxicity.EPA hasconditionalrequirements forsome tests ofneurotoxicity,butonly 
fororganophosphates orstructurally related pesticides-in otherwords,pesticides 
already known or suspected of being neurotoxic.These requirements are 
summarized in the box below. 

PESTICIDE TESTING REQUIREM ENTS


Required for non food-use pesticides:


� Acute Toxicity Tests (Setof6):Oral,derm al,and inhalation toxicity;plus 
prim ary eye irrtation,skin irrtation,and skin senstization 

� M utagenicity Ba tery:Tests ofgene m utation,structuralchrom osom al 
aberrations,and other genotoxic e fects 

Required for food-use pesticides:

Acute Toxicity and M utagenicity Tests,as above;plus,

� Subchronic (SO-day)Feeding Study,typicaly rat& dog 
� Chronic  Com bined Feeding Study  Study in 2 

species 
� Generalm etabolism  study,in rats 
� Developm entalToxicity Study,typicaly rabbits & rats 
� Reproductive,or  Study,typicaly rats 

Additional Tests:


� Acute Delayed Neurotoxicity-hen (only required for organophosphates or 
related chem icals) 

� Developm entalNeurotoxicity Study in Rats (as needed) 

Source:40 CFR 


EPA’s toxicity testing guideines,which are notcodified,tellmanufacturers how

to conducttests thatare acceptable in meeting the data requirements.They also

provide furtherguidance on when certain data are required,guidance on the

evaluation and reporting of data,and examples of acceptable testprotocols?


The Office of Pesticide Programs
’ toxicity testing guideines form a special

focus ofthis report. In Pesticidesin theDiets and Chldren,theNational

Academy ofSciences found thatEPA’s testing guideines orprotocols were,forthe
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mostpart,adequate only for assessing pesticide toxicity in sexualy mature animals.

concluded thatEPA’stesting guideinesand protocolsdid not


address the toxicity and metabolism ofpesticides in neonates and

adolescentanimals or the effects of exposure during early developmentalstages and

theirsequelaelaterin later Other investigators have also noted thatcurrent

testing methods are notadequate for predicting effects on chldren.’


Since atleast1993,OPP has been updating its toxicity testing guideines for

pesticides,including major revisions to those for testing developmental toxicity,

reproductive toxicity, immunotoxicity and dermal absorption. Public drafts of the

revisionshave been avalable since  The individualrevised guideinesare

described atlength in Appendix A.


Compared to previously issued guideines,the revisions more clearly describe

guideine requirements and help ensure thattests done using the same duration of

exposure (i.e.acute or chronic) are uniform.Revised guideines for developmental

and reproductive toxicity better describe whatinvestigators should look forduring

examination ofthe gross tissues from fetal,infantand maternalanimals,as welas

during the microscopic (histopathology)exam.’M any pesticide registrants may

already be performing toxicity tests according to the draftguideines,because they

are generally more stringent,and in anticipation of their eventualadoption.But

registrants are underno obligation from EPA to do


Though in developmentforoverfive years,OPP has notfinaized any ofits

revised toxicity testing guideines as this reportgoes to press.M ore importantly,the

updated guideines st lfallshortofaddressing the concerns firstraised by the


.	 in 1993.This chapter looks carefully atwhy toxicity data generated according to

these newerguideines w lst lfailto provide a reasonable certainty ofno harm to

infants and chldren.The shortcomings of the revised guideines are described here,

and aresummarized in Table1 attheend ofthisreport.In reading thischapter,

however,one mustbearin mind thata tolerance decision today w l ikely draw

upon data largely generated according to the previously issued guideines,and not

according to the revised toxicity testing guideines reviewed here.


Acute and Tests


OPP’s revised guideines for both acute and subchronic toxicity testing failto expose

testanimals in a way thatreflects actualexposure among infants and chldren.(See

Appendix A fora description oftherevised guideines.)They then failto monitor

the tested animals fordevelopmentofallthe adverse effects ofgreatestconcern to

infants and chldren.M ore specifically:


Both acute and subchronictoxicity testsuse young,healthy adultanim als,

ratherthan fetal,newborn ordeveloping anim als. Atthe eariest,animals in

these tests are exposed to the testpesticide beginning at6 weeksofage,the age

of sexualmaturity-roughly equivalentto mid-adolescence in humans.Under

OPP’s tiered toxicity testing regime,however,itis largely a positive resulton

these acute and subchronic tests performed in adultanimals thatis intended to

trigger,fora particularpesticide,the requestforadditionaltoxicity testing to

look atmore specific health effects.Fornon-food pesticides,forexample,the

six screening tests foracute toxicity (known as the “six-pack”)are the only tests
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Certain neurological

diseasesofthe

elderly,suchas


Alzheimer or

Parkinson disease,

havebeen postulated

tooccurafteran

accumulation oftoxic

insultsandother


damageovera

fetime.


doneto uncoverpoisonouseffectsotherthan cancer.Food-usepesticides

undergo routine testing fordevelopmentaland reproductive toxicity,butthese

tests are specifically designed to look atdevelopmentaland reproductive effects,

or notacute effects on the skin,eyes,orrespiratory tractofthe

immature animal.These acute toxicity tests in adultanimals are also the basis

for mostEPA determinations as to whether the tested pesticide requires

additionallabeling,packaging or restrictions on how itis applied.


M anufacturersoffood-use pesticidesretain considerable flexibiity asto

whetherthey m ustperform thefullarray ofacutetoxicity tests.According

to  revised guideines,  example,certain tests ofacute toxicity may be

foregone fthe pesticide’s physicalproperties make itan obvious irritant-an

example mightbe a chemicalwith obvious corrosiveness or high acidity.On its

face,this seems reasonable,exceptforthe factthatthe guideines are unclearas

to which testsmay beskipped.Similarly,theguideinessuggestthatapesticide

may notneed to be thoroughly tested f“judged to be relatively non-toxic.”

Again,the guideines failto include criteria forhow to judge this relative lack of

toxicity.


Finaly,manufacturers may argue under the guideines that so-called

structure-activity thatatestchemicalisstructurally related to

anotherchemicalofknown toxicity-is sufficientto avoid doing

required acute tests.Structure-activity relationshipshave been shown to useful,

though limited,value in predicting chemicaltoxicity.DDT,a pesticide now

banned in theUnited States,isknown to betoxic via interaction ofits

metabolites with certain cell receptors for hormones.DDT’s chemical structure,

however,isnotatallsimilarto thatofestrogen orestradiol,the natural

hormonesthatbind to these same receptors.In short,DDT’s structure-activity

relationship would nothave predicted its toxic,estrogenic  DDT’s

estrogenic properties were predicted using evidence from studies on laboratory

animals,along with evidence  human populations.These resulted in the

chemicalbeing taken off the marketin this country.”


Acuteand subchronictestscannot,by theirdesign,detecteffectsthatoccur

after a long period oflatency.Latency,ordelayed  oftoxic

effects,is characteristic ofmany substances thatcause cancerand othereffects;

DDT exposure early in lfe,forexample,with accumulation in the fatty tissues,

is thoughtto be related to the onsetofcancermany years later.” Latency may

be particularly importantin chldren whose developing brains are vulnerable to

injury and who,afterbeing exposed to toxic chemicals,have a much longer

period oftimein which to manfesthealth Normalaging and

senescence of brain cells may unmask acute damage inficted by neurotoxins

during chldhood.Certain neurologicaldiseases of the elderly,such as

Alzheimer’s orParkinson’s disease,have been postulated to occurafteran

accumulation oftoxic insultsand otherdamage overa lfetime?


The possibiity of latency makes acute and subchronic testing particularly

lacking asfirst-tiertests. In a tiered system oftesting,a negative resulton a

fairly insensitiveacutetestmay bepresumed to actasan adequatesurrogatefor


.
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longer-term tests which have more sensitive measures of toxicity and a longer

period oftime overwhich effects may become evident.


Neithertestson adultanimals,norstructure-activity relationships,nortests of

an abbreviated length w lbe sufficientto paintan accurate picture ofthe short-and

long-term risks facing chldren who have been exposed to pesticides during the

periodsof fe when they have the greatestpotentialvulnerab ity.Relatively

nonspecfic and insensitiveshort-term testing may also beineffectiveasa triggerfor

signaing the need for second tier,longer-term toxicity testing which include more

sensitive endpoints, especially in developing animals. Based upon tests performed

according to the revised guideines for acute and subchronic toxicity,EPA cannot

presume to have “reliable evidence” forusing an uncertainty factorofless than 10X

to ensure the safety ofinfants and chldren.


with acute and subchronic tests,revised guideines forchronic toxicity and

carcinogenicity failto require dosing of immature or developing animals.(See

Appendix A fora description ofthe revised guideines.)Exposure oflaboratory

rodents to the testagentin the chronic testusualy begins at8 weeks,equivalentto

young adulthood in humans.The chronic toxicity testguideine does stipulate that

“studies using prenatalor neonatalanimals may be recommended under special

conditions.” However,itdoes notstate whatthose specialconditions may be,or

how these additionaltests would be conducted.


On the otherhand,the NationalAcademy ofSciences recommended in 1993 :

thetesting guideineforaratchronictoxicity/carcinogenic@ study be


modified to include in utero exposure during the lasttrimester,exposure through the

mother’s m lk,and afterweaning,oralexposure through the diet.“” The FQPA also

directs EPA to assess pesticide residue risks based upon information aboutthe

“specialsusceptibiity of infants and chldren to the pesticide chemicalresidues,

including..effects ofin utero exposure to pesticide chemicals.“” Otherstudies

suggestthatcancer testing,in particular,should include developing animals,since it

has been shown thatfora variety ofchemicals,early exposures can cause cancer

laterin These effects may be missed or minimized f chemicals,particularly

pesticides,are only tested in mature animals.


OPP’s Health Effects Division reviewed the scientfic literature and

recommended to the Scientfic Advisory Panelin September 1997 thatEPA not

routinely require carcinogenicity testing involving perinatal exposure of the test

animals.Its review concludesthat“currently available data do notsupportroutinely

incorporating aperinatalexposurecomponentin thestandard

assay.
“” OPP also proposed to the SAP severalcriteria forpotentially triggering

perinatal  testing.The SAP concurred with both the recommendation

againstroutine in utero testing and the triggering criteria.


However,two items in the scientfic review should be noted.First,OPP’s

analysis admits thatthe data on which itbases its recommendation are notvery

robust? Second,OPP’s recommendation came despite evidence that perinatal

exposure oftestanimals to carcinogens in the perinatalperiod may serve both to

increase the incidence oftumors found,as welas shorten the latency period between
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exposure and onsetofthe Given these two points,itis less clearhow

testing withoutperinataldosing can provideareasonablecertainty of


no harm to infants and chldren sufficientto alow departure from the use ofthe

tenfoldFQPA safetyfactor.


In addition,neither revised chronicfeeding guidelinenorthe

carcinogenic@ testing guideline callsfortestanim alsto be followed throughout

their naturallives.Ifdone separately,the chronic feeding testmay lastjust12

months,orlessthan hafarat’stypical fespan.Testsof generally

run fortwo years.Both long-term testprotocols therefore ensure thattestanimals

wilbesacrficed atorbeforethehuman equivalentofage65.Two-thirdsofcancer

cases,as welas much chronic ilness,including Alzheimer’s and Parkinson’s

disease,onsetafterage65.A study by Peto and coleaguessuggeststhepossible

impactofshortening the duration oftesting:rats exposed to two known carcinogens

foronly two years were found to have an incidence oftumors seven times less than

when exposure wasextended to two and one-hafyears?


Both EPA and its Scientfic Advisory Panelhave endorsed a policy ofnot

requiring routine perinataldosing in  testing.Thispolicy was

derived from the standpointofwhetherthe latterprovided any added value to the

standard adultanimalassay. On the otherhand,itdoes notreflectthe FQPA

requirementthattoxicity testing provide a reasonable certainty of no harm to infants.

and chldren.


In orderforEPA to depart useofthechld-protectivetenfold uncertainty

factor in seting tolerances,itshould immediately require prenataland neonatal

exposure of animals in carcinogenicity tests,especially for any pesticide already

identfied as a known,probable or possible carcinogen.These assays should also be

carried to the end ofthe tested animal’s natural fe.Anotherprudentstep,given the

ready availab ity and estabished use ofhuman cells in in vitro studies,would be for

EPA to require use ofhuman cells forasmany ofthein vitro tests in the

mutagenicity guideines as possible.
”


As with eariertests,the major shortcoming of revised guideines for tests of

m etabolism and pharm acokineticsisthatthey are notdone in developing

animals.(See Appendix A fora description ofthe revised guideines.)Animals

exposed to toxic chemicals whle in the womb orearly in lfe may have very

differentmetabolic reactions than adults.The fetus may notyethave functional

iverenzymes to detoxify pesticides,ormay notpossess them in adultquantities.

Also,chemicaltoxicants thatenter the bloodstream may be distributed to different

tissues ororgans in the fetus as compared to adults,primarly due to the effects of

the placenta. W ithoutspecific testing to discoverhow pesticides are,in fact,

metabolized by the fetus,infantorchld,we simply do notknow whateffectthat

substance w lhave on a chld.In addition:


Revised m etabolism testing guidelinesfailto assurethatthem ost

appropriatespeciesand strain ofanimalistested.Guideinesforallstudiesof

absorption,metabolism or pharmacokinetics recommend thatrats be used as the test

animal,probably because more ofthese studies have been done in rats than in other

species making iteasier to compare results to the existing literature.Rats,however,
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havebeen shown to differfrom humansin variousaspectsof For

particularchemicals,there may be otherspecies in which testing would beter

approximate human metabolism.


Choosing an appropriate animalspecies in which to testchemicaltoxicity gets

more compicated‘when one considers thatsusceptibiity also varies among strains

within a species.Scientists already recognize thatpeople vary in whether or notthey

possess certain enzymes thatconfer differentdegrees of susceptibiity to toxins.

Chldren who possess a form ofthe gene thatcodes for  an enzyme presentin

blood,accumulate higher blood lead levels than chldren withoutthis

Similarly,differentanimalstrains of the same species may have diverse

susceptibiity.Genetic susceptibiity to lead,for example,has been found to vary

acrosstwo differentstrainsof


EPA cannotassumeto know themetabolism or ofpesticides

in fetaland developing animals untlitactualy begins to requestsuch tests.Further,

EPA mightconsiderrequiring thattests ofchemicalmetabolism be run in more than

one strain ofanimal,to betercharacterize the range ofgenetic susceptibiity in that

species and by impication,the range ofgenetic susceptibiity known to existin

humans.Untlthesestepsaretaken,metabolictesting in adultanimalsmakesit

more dfficultto assure a reasonable certainty ofno harm to infants and chldren.


Depending on the food-use pesticide,neurotoxicity testing may or may notbe

requested of the manufacturer. (See Appendix A fora description ofthe revised

guideines.) Itis therefore worth discussing notonly the shortcomings of individual

guideines,butalso the situations in which EPA requests testing according to these

guideines in the firstplace.


W hen done,the N eurotoxicity Screening  basic

neurotoxicity screening test,isperform ed noton newborn or developing

animals,buton young adultanimals.In 1993,the NationalAcademy of

Sciences  cautioned thatthe extrapolation oftoxicity data from adultand

adolescentanimalsto young humansmay be Atthesametime,the

NAS reported that“data strongly suggestthatexposure to neurotoxic compounds

atlevels beieved to be safe foradults could resultin permanentloss ofbrain

function..” fthoseexposuresoccur and during early

Since itdoes notuse immature animals,the Neurotoxicity Screening Batery’s

usefulness in predicting possible toxic effects on the developing brain in an

exposed fetus,infantor chld may be imited.(See DevelopmentalNeurotoxicity

Study on page 34 formore detail)

Thereisno uniform requirem entthatpesticidesused on food bespecifically

tested fortoxicityto thebrain and nervoussystem . pesticidetesting

requirements require neurotoxicity screening largely as a response to positive

findings from the required acute toxicity testing,or fthe pesticide has already

exhibited delayed neurotoxicity? Generalacute toxicity testing may detect

mostchemicals with neurotoxicity,butas a screen itlacks the design specficity

ofthe Neurotoxicity Batery and therefore may notassess alcriticalindicators

oftoxicity to thebrain and nervoussystem.In 1987,EPA proposed to include
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neurotoxicity screening as partofits required acute,  and chronic toxicity

of


neurotoxicity screening in both acute and subchronic studies,and EPA followed

its (though st lnotfinaized)pesticidedata


requirem ents? Though reviewed and largely endorsed by the SAP in 1994,

these new requirements remain unf’inaized.


�	 Absentspecficrequirem ents,O PP’stiered testing schem erarely leadsitto 
requestthatm orespecialized testsofneurotoxicitybedone,especiallythose 
involving com plex perform ance,learning and m em ory.Accordingtoits 
guideine,the Neurotoxicity Screening Batery “is notintended to provide a 
completeevaluation of The functional observational batery 
(FOB) portion of the Neurotoxicity Screening Batery,for example,excludes 
any assessmentoflearning and memory? OPP has one discretionary guideine,

the Schedule-Controlled Operant Behavior (SCOB) guideine, which does

measurean exposed adultanimal’sab ity to perform acomplex task.W hle

primarly a testofcognition and complex behavior,itmay indirectly test

learning and memory as we ? W hle scientists disagree on the vaidity and

usefulness ofthe SCOB  itis the only guideine which describes the direct

assessmentof an exposed animal’s performance of a complex task.


YetOPP has neverrequested thata pesticide be tested according to the

SCOB guideine? The Developmental Neurotoxicity guideine is the only other

revised OPP guideine requiring assessmentoflearning and memory.Unike

theSCOB,itwasfully vaidated morethan adecade However,OPP has

received data from tests according to this testing guideine foronly six

pesticides? OPP’s failure to require these tests ofcognition,learning and

memory more often-so importantforthe assurance  to the fetus,infant

and chld-suggests thatthe criteria or“triggers” fordoing so are either

inadequate,orare notbeing strictly followed.


O PP’sN eurotoxicityScreening Batteryisinadequateto uncoverlong-term

delayed (orlatent)effectson thebrain,especiallythosestem m ing from


or ch ldhood exposure to pesticides.M ostobviously,this isbecause the

Neurotoxicity Screening Batery isnotcarried outon immatureanimals.Butit

is also due to the factthatthe  Batery,forexample,followsthe test

animalforless than one-eighth ofits natural fe span (the acute batery even

less). Humans are born with the greatestnumberofneurons they everpossess,

then gradualy lose them untldeath.The longerone ives,the more one’s

reserve offunctionalneurons decreases,and the greaterthe risk thattoxic insults

suffered earier in lfe w lmanfestas decreased neurologicalfunction or

disease.For example,some have postulated that Alzheimer
’s and Parkinson’s

disease are atleastpartly related to toxic insults suffered earierin


Given the vulnerab ity ofthe brain to toxic effects,EPA mustmove to finaize

pesticide testing requirements that would routinely require neurotoxicity testing for

pesticides used food.This step,however,cannotaddress the factthatOPP’s

Neurotoxicity Screening Batery,a short-term test performed on adult animals,

cannotgive assurance thatexposed infants and chldren w lnotsuffer short-term or
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latenttoxic effecton theirdeveloping brainsand nervoussystems.Norwilit

address the failure of  currenttiering scheme to triggermore frequentrequests

fortesting ofcognition,learning and memory,such asarefound on theSCOB and


guideines.W here EPA hasestabished criteria for

triggering additionaltesting,itneeds to use them.W here guideines existfor

unvafidated tests,EPA should move to vaidate them.


As one ofonly two tests required forfood-use pesticides which are performed in

immature animals,the PrenatalDevelopmentalToxicity Study is expected to not

only revealpotentialteratogens,butalso to serve as a surrogate foruncovering other

risks-both cancer and non-cancer-to a chld’s developing endocrine,immune and

nervous systems.(See Appendix A for a description of the revised guideines.) For

example,the FIFRA Scientfic Advisory Panelhas affirmed thatone ofthe criteria to

beused in deciding whetherto perform inutero testing isa

chemical’s demonstrated ab ity to exerteffects on tests ofdevelopmentaltoxicity?

Shortcomings in the developmentaltoxicity guideine,which raise doubtas to its

ab ity to meetthese expectations,include the following:


ThePrenatalDevelopm entalToxicityStudyonlyexposesanim alsbefore

birth.Itdoesnotexpose testanimalsduring crucialvulnerable periodsafter

birth,such astheimmediate period and during breastfeeding,when

various organs are growing and rapidly developing.The NAS found in 1993

that nervous, immunologic, reproductive and endocrine systems “continue to

mature and demonstrate particular sensitivity (to toxicants) during the postnatal

period.” The PrenatalDevelopmentalToxicity Study test,therefore,cannot

reflectthe fullrisk ofdevelopmentaltoxicity as itactualy occurs in human

infantsand adolescents-risk due to pesticide exposure both before and after

birth.This is particularly concerning given thatyoung chldren have been

shown to have directexposure to significantlevels of pesticides,including those

inbreastmikandbaby 


ThePrenatalDevelopm entalToxicity Study also cannotfully dem onstrate

toxiceffectswhich m ightariseselectively afterbirth,sinceitsacrificesand

then examines fetalanimals for toxic effects.Yeta newborn animal--even an

adult-exposed in utero to a toxic chemicalcan dffersignificantly from a fetus

harvested even one day before its anticipated birth.Experience with DES

demonstrates thatin utero exposure may resultin reproductive and development

effects which are notreadly appreciated untlwelafterchldhood? Ful

characterization of toxicity to the developing animaltherefore requires thattests

of developmentaltoxicity include assessments during  stages of the animal’s

development-both pre- and post-natally.


In 1993,a NationalAcademy of Sciences commitee reported:“The commitee

beieves itis essentialto develop toxicity testing procedures thatspecifically

evaluate the vulnerab ity ofinfants and chldren.Testing mustbe performed during

the developm entalperiod. .and the adverse effects thatmay become evidentmustbe
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monitored over a lfetime.‘& Five years later,OPP’s newly-revised developmental

toxicity guideines st ldo notcomply with this NAS recommendation.


EPA scientists have noted thata chld’s developing brain and nervous system are

“suffkiently unique to warranttesting independentfrom adultneurotoxicity testing

and generaldevelopmentaltoxicity Thisuniquenessstemslargely  the

long period of nervous system developmentand its many criticalwindows of

vulnerab ity,ensuring a chld’s unique susceptibiity to chemical


�	 The Developmental N eurotoxicity Study, O PP’s only guideine specficaly 
fortesting toxicity to thedeveloping brain and system ,isnot 
required forfood-use pesticides.Itisnotroutinely requested forpesticides 
known to betoxicto thebrain and nervoussystem .In fact,O PP has 
received com pleted developm entalneurotoxicity studiesforonly six 
pesticidestotal,even including the39 pesticidesin theorganophosphate 

scientists use any one offive criteria fordeciding when to request,or

“trigger”,developmental neurotoxicity testing.(See Appendix A for a description of

the revised guideine itsef.) Three ofthe five criteria require some toxic effectto

have shown up on othertesting in developing animals.YetEPA only requires two

tests using developing animals for every food-use pesticide,tests of developmental

and reproductive toxicity.M oreover,Dr.Lynn Goldman,EPA Assistant

Administrator for Prevention,Pesticides and Toxic Substances (and a pediatrician)

has writen,“W e agree thatthe standard protocols for developmentaltoxicity studies

and reproductive toxicity studies do notprovide much information on the effectof

neurotoxic pesticides on the performance of the nervous or immune system in

developing animals.‘*


A fourth criteriaforrequesting developmentalneurotoxicity testing dependson

there being evidence for chemicalchanges to the endocrine or hormonalsystem.Yet

EPA has notyetinstituted any screening tests forendocrine disruption as is

eventualy required undertheFQPA. ffth and finalcriteriadependson

evidence  tests showing changesin neuropathology.Neuropathology is

included on the Neurotoxicity Screening Batery,butthe latter is notroutinely

required forallfood-use pesticides.


On the other hand,these triggers for developmentalneurotoxicity testing do

exist,and ithasbeen suggested that fEPA were to actualy used them itwould have

to requestdevelopmentalneurotoxicity testing formostpesticides.” Yet

developmental neurotoxicity testing is rarely requested.


Ifitwere requested more frequently,the DevelopmentalN eurotoxicity Study

guideine would st lhave shortcomings.Before EPA considers whether or notto

departfrom use ofthe tenfold,chld-protective FQPA safety factor,these mustbe

addressed:
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�  with the PrenatalDevelopmentalToxicity Study,the Developm ental 
N eurotoxicity Study fails to expose the developing anim alto the test 
pesticide throughout allcriticalperiods ofdevelopm ent. The period of 
exposurecoversonly from day 6 ofgestation through day 10 postnatally.It 
includes no exposure during the early gestation period norduring the fullperiod 
of weaning.


�	 The DevelopmentalN eurotoxicity Study fails to assess the testanim als for a 
long enough period to capturedelayed,orlatent,effectsfrom toxicityto the 
developing brain.Certain chemicaleffectson brain function may notbe 
apparentuntllong after the exposure has occurred.In rats exposed to triethyl 
tin during development,for example,investigators found thatno evidence of 
learning disab ities at3 months ofage;at12 and 24 months,however,the 
animals showed increasingly severe indices of learning impairment? Similarly, 
Needleman and others have found thatlow-dose exposure to lead during 
chldhood can lead to increased risks for a variety of profound neurobehavioral 
effects in high school,including reading  diminished vocabulary and 
antisocial behavior? 

The Developmental Neurotoxicity Study provides for continued observation

of developing animals atspecified intervals into sexualmaturity,roughly 60

daysafterbirth forrats.However,ithasbeen observed thatextending the

observation period through sexualmaturity and into late adulthood would

enhance the possibiity of observing neurologicalchanges thatmay notbe

apparentuntlthattime (OTA 1990).


EPA rarely requests tests ofdevelopmentalneurotoxicity.Italso admits that

every other required testwhich uses immature animals tells the Agency itle about

the effects of pesticide exposure on the developing brain. EPA has triggers forwhen

to requestdevelopmentalneurotoxicity testing,butapparently does notheed them.

Theagency should useitsexisting triggers,orelse theirnumberand

adequacy.Untlthis is done,there w lbe no testing routinely done on immature

animals to ensure with “reasonable certainty” thatno harm w lcome to the

developing brains of fetuses,infants and chldren. In particular, developmental

neurotoxicity testing mustbe done to protectchldren from the potentiallong-term

effects ofpesticide exposure on learning and memory.In addition,the

developmentalneurotoxicity protocolmustbe  to ensure thatitexposes

animals to the testagentthroughoutthe criticalperiods ofdevelopment,and then

monitors them for potentialneurotoxic effects which may manfestover the course

oftheir ives.


EPA rarely requests

testsofdevelopmental

neurotoxicity. also

admitsthatevery

otherrequired test

which usesimmature

animalstellsthe

Agency itle about

theeffectsofpesticide

exposureon the

developingbrain.


Revised toxicity testing guideines include both a two-generation test of

reproductive toxicity and tests for inherited mutations.(See Appendix A for a

description of the revised guideines) Current pesticide testing requirements call for

a Two-Generation Reproductive Study to be performed forfood-use pesticides.

As one ofonly two required tests performed in immature animals,this study is also

expected to serveasasurrogateforuncovering otherrisksto achld’s 




i t
il l

l
i i

il

i

l
i

 l

i l

i

l

l

endocrine, immune and nervous systems, including cancer. Problems with this

expectationincludethefollowing:


The Reproductive Study neverdirectly exposespost-natal,

developing anim alsto thetestsubstance. Exposure occurs only through the

dam’sbreastmilk.If,forany reason,achemicalisnotreadly transmited from

motherto ch d through breastmilk,the study willend afalse

sense ofsecurity. In contrast,actual pesticide exposure among toddlers would

be expected through various avenues (diet,dirt,carpeting etc.),rather than just

viabreastmilk.


�	 The Reproductive Study callsforboth generationsof 
exposed anim als to be sacrificed ataround three m onthsofage-roughly 
equivalentto a person in their late teens.This animalstudy therefore cannot 
anticipate any delayed (orlatent)toxic effects in humans which mightarise after 
adolescence,including latenteffects on the reproductive tract,brain or nervous 
system. 

W ith respectto tests ofheritable mutations-tests designed to see ifmutations

arepassedfrom parentto EPA has indicated,“For technicalreasons,

malesratherthan femalesaregenerally treated with thetest W ebeieve

this to be an importantbutscientfically unjustfied rationale.Exposure offemales

to environmentalagents thatcause inheritable mutations may be justas importantin

producing st lbirthsand birth defects.Early animalexperimentson the effects of

irradiation on the ovaries showed this treatmentcan induce mutations and resultin

cytogenic changes in the ova thatmay manfestin defects ofthe conceived offspring.

Thereismuch uncertainty abouttheeffectsofthiskind ofexposurein women?


Given these shortcomings,testing done according to existing or revised

guideines for reproductive toxicity cannotassure a reasonable certainty of no harm

to infants and chldren.


Studies in laboratory animals suggest that numerous pesticides,including dieldrin,

aminocarb, indane,malathion,dichlorophos,

phorothioate (an impurity of malathion),and the herbicide TCDD


can induce changesin theimmune M ore

recently,the  Scientfic Advisory Panel“reiterated its beief thatthe immune

system isalegitimatetargetorgan fortoxicity.“% TheNationalAcademy of

Sciences also found in 1993 thatthe immune system was one ofseveralin chldren

which have demonstrated an increased sensitivity to toxic insult?’Because

pesticides have myriad potentialeffects on the developing immune system,ithas

been proposed thatimmunotoxicity testing be routinely  (See Appendix A

fora description ofthe revised guideine)


�	 Im m unotoxicity testing isnotroutinely required forfood-use pesticides. 

EPA’s latest,though never finaized,revisions to the pesticide data requirements 
would have required immunotoxicity testing forallpesticides? M oreover,the 
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Scientfic Advisory Panelto OPP recently deemed the immunotoxicity testing

methodology “sufficiently vaidated” to be included in routine toxicology


YetEPA scientfic staffindicate thattesting according to OPP’s sole

revised immunotoxicity guideine has been requested for justtwo chemical

pesticides-lessthan thenumberofpesticidescited abovethathavebeen

alreadyobservedtohaveaneffecton theim m unesystem inanim als?This

disparity between the number of suspected immunotoxic pesticides,and the

numberactualy being tested forneurotoxicity suggests thatEPA’s tiering

scheme may be inadequate for triggering immunotoxicity testing when

appropriate.


O PP’ssole,revised guidelineforim m unotoxicityem ploysonlyadult

animals.InPesticidesin theDietsofInfantsand Chldren,the NAS stressed

thatextrapolation oftoxicity data  adultand adolescentanimals to young

humans may be inaccurate.To specifically evaluate the vulnerab ity of

chldren,the NAS highlighted the importance of“tests forneurotoxicity and

toxicity to the developing immune and reproductive systems.‘-Yetneithera

requirementnora guideine exists fortesting a pesticide’s toxicity to the

immune system ofdeveloping animals,despite the factthata human chld’s

immune system continues to mature through adolescence,and is potentially

more vulnerable than thatof adults.M oreover,as mentioned,Lynn Goldman,

EPA’s Assistant Administrator for Prevention,Pesticides and Toxic Substances,

has admited thatOPP’s standard protocols for developmentaltoxicity studies

and reproductive toxicity studies do notprovide much information on the effect

ofneurotoxic pesticides on the performance ofthe nervous immune system in

developing


Given thatdevelopmentaland reproductive toxicity studies are the only

studies required of food-use pesticides thatare carried outin developing

anim als,how can EPA providea“reasonablecertainty”thatno harm wilcome

to the developing immune systems in fetuses,infants and chldren?


Im m unotoxicity testing according to O PP’srevised guideline,even f

requested,wilonlydirecttesting fora im ited rangeoftheim m unologic

endpoints of concern to infants and children.M ostcritically,this guideine

only serves to indicate whetherthe immune system ofan exposed person might

be suppressed.Disorders where the immune system has been sensitized or made

hyper-reactive,asmay bethecasewith asthma,areofcriticalimportanceto

chldren. OPP’s immunotoxicity guideine has no provision for testing

sensitization.


Further,this guideine largely directs for immunologic testing around 30

days afterexposure to the testchemical. W hen  reviewing this guideine,the

FIFRA Scientfic Advisory Panelcited its beief thatmostimmunotoxic

changes, fthey occur,would benoted by 30 days.However,theSAP gaveno

indication there could notbe some delayed immunotoxic effects manfesting

arising afterthe assessmentperiod.Further,theNAS hasnoted that,to

specifically evaluate for the vulnerab ity of chldren,“adverse effects thatmay

become importantmustbe monitored overa lfetime.‘*


.
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EPA must thedelay in finaizing itsrevised pesticidetesting

requirements thatwould make immunotoxicity testing mandatory forfood-use

pesticide.In the interim,EPA should also reevaluate the adequacy ofa tiering

scheme thathasresulted in only two chemicalpesticidesbeing tested specifically for

immunotoxicity according to that OPP guideine.Finaly,since this guideine was

developed priorto the FQPA,EPA mustreassess its adequacy in generating test

results thatassess a chemical’s ab ity both to suppress and sensitive the immune

system,as welas the ab ity ofthis testin young adultanimals to provide results

relevantto a chld’s developing immune system.


G EN ERAL G U IDELIN ES


This chapter has outined shortcomings of the Office of Pesticide Programs’

individualtoxicity testing guideines in their revised form.The section below looks

more closely atOPP’s pesticide testing requirements and toxicity testing guideines

as a whole.This serves to summarize earierpoints,and to highlightsome ofthe

gapsin the entire setoftoxicity data asEPA typically would find itfora particular

pesticide.


Inadequate Dosing of Developing Anim als

M ostofOPP’s toxicity testing guideines,used to meetthe codified data

requirements for food-use pesticides,failto expose developing animals to the

pesticide.This includes alrequired testing for acute,subchronic and chronic

toxicity,and fortests ofcarcinogenic effects,as welas tests only conditionaly

required to evaluate effects on the brain and nervous system.Yetthe NAS

emphasized in 1993 that,“Extrapolation of toxicity data from adultand adolescent

laboratory animals to young humansmay be inaccurate.‘*


Of the two tests required for food-use pesticides which do expose immature

animals,one (developmental toxicity) exposes them only prenatally.The other test

(for reproductive toxicity) includes some post-natalexposure butthis is only

indirect,through breastmilk,and abbreviated-ends atweaning.


Inadequate Length of Assessm ent

Timing ofboth exposure and assessmentgreatly impactthe kinds oftoxic effects

thatwilbe observed in an exposed individua? OPP’s revised toxicity testing

guideines,however,failto assess the testanimals throughoutallportions oftheir

ives where toxic effects mightreasonably be expected,and where assessmentis

necessary to assure thatsuch testing is protective ofinfants and chldren.In

particular,these guideines failto prescribe monitoring of animals for toxic effects

with long periods of latency,especially long-term effects on the nervous,immune

and endocrine systems.


Inadequate Tiering ofTests

OPP toxicity testing isbased upon theprincipleoftiering.Thatis,aseriesof

screening tests thatgive animals relatively higherdosesofpesticide are expected to

trigger the need for additionaltesting using more elaborate protocols with more

sensitive indicators of toxicity.Tiering itsef,however,presumes that animals

exposed to the testpesticide in  firsttieroftests w lreflect,oractassurrogates
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for,the susceptibiity ofthe animals in the second,more sensitive tier of tests in

every respectbutthe dose ofchemicalused.


Butisthisthe screening tests,including itsacuteand chronictests,

testsfor and forneurotoxicity,areallperformed on adultanimals.

Immatureand animals,however,aswith immaturehumans,may have

susceptibiity to a chemicalwhich is completely unique to theirage.As was

mentioned earier,alcohol, icitdrugs such as cocaine,and lead may allhave

lasting effects on a fetalorchld’s st l-developing brain atlevels which may cause

itle permanenteffectin adults. OPP tiering may rely on tests performed in a

sometimes insensitive age group to actas triggers forwhen to perform more specific

and more sensitive testson a frequently more sensitive age group.


A second problem is with the criteria used by OPP to determine when to request

second tiertesting.Thefactthatspecificteststo assesseffectson theimmune

system,the developing brain and nervous system,and the ab ity to perform complex

tasks (SCOB)have each been triggered forfewerthan six chemicalpesticides

suggestseitherthatthecriteriathemselvesareinadequate,orthatOPP staffare

simply not following them. W ith respect to developmental neurotoxicity, the latter

hasbeen


Inadequate Indicators of Toxicity: Learning, M em ory,

and Endocrine Disruption

The Neurotoxicity Screening Batery,itsef noteven required for food-use

pesticides,is an incomplete measure oftoxicity to the brain,and is performed on

adultanimals.Itincludesa“functionalobservationalbatery”orFOB,which

includes imited observations of animalbehavior,butlacks any quantitative

assessmentofbehaviorormeasuresofZeaming memory? Those OPP

neurotoxicity tests which do assess learning and memory-namely,the SCOB and

DevelopmentalNeurotoxicity Studies-have seldom been requested of pesticide

m anufacturers.


EPA’s pesticide requirements also include no testing fordisruption ofthe

endocrine The endocrine system consists ofglandsand the hormones

produced by them,such as the male testes and female ovaries and theirestrogens

and androgens.Endocrine-disrupting chemicals have been shown,in some cases,

to be biologically active enough to interfere with the function ofhormones even at

very smal Because of their rapidly developing immune,reproductive and

nervoussystems,chldren areparticularly vulnerableto toxiceffects synthetic,

hormone-ike substances.Dieldrin,toxaphene,chlordane,and DDT are all

pesticidesfound to havebeen asis acommonly used

pesticide in the United States.”


Both the Food Quaity Protection Actand amendments to the Safe Drinking

W aterAct(SDW A)mandate EPA to develop and implementa strategy,under

FIFRA and TSCA respectively,for screening and testing chemicals for endocrine

disruption by August,1999. EPA’s Endocrine Disrupter Screen and Testing

Advisory Commitee (EDSTAC) is helping the Agency determine how to begin

meeting the FQPA and SDW A requirements.


In themonthsoryearsbeforetesting forendocrinedisruption begins, wil

continue issuing tolerances forpesticides withoutthe benefitofsuch testing-some,

perhaps,forpesticideswith potential


Those OPP

neurotoxicity tests

which do assess

learning and memory

haveseldom been

requested ofpesticide

manufacturers.
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acknowledged the potentialof pesticides,generally,to actas endocrine disrupters,

tolerances issued in the interim mustreflectthis potential.


Fa lure to TestUsing the M ostSensitive Anim als

.Differentspeciesofanimalmay exhibitvery differentgenetic susceptibiity to a

particularchemical.M oreover,differentstrainswithin the same speciesmay also

vary in theirgeneticsusceptibiity.Forexample,astudy by CibaCorporation found

thatthe pesticide,atrazine,produced endocrine changes and increases in mammary

tumors in Sprague-Dawley female rats,butdid notcause noticeable changes in rats

oftheFischer344 In seting tolerances,this  and inter-species

variab ity mustbe accounted for,to ensure thattesting reflects the fullpotentialfor

toxic effects in an equaly diverse human population,made up ofindividuals with

often dfferent genetic susceptibiities. This has traditionaly been accompished

using two tenfold uncertainty factors.However,  toxicity testing guideines

mighteasly incorporate an assurance thatthe animalspecies tested is atleastas

sensitive as humans,and thatthe species strain used is thatknown to be most

sensitive to thatchemicalorclass ofchemicals. This assurance is currently missing

from nearly every OPP toxicity testing guideine.


Fa lure to TestFor Interactive Effects ofM ultiple Pesticides

The Food Quaity Protection Actrecognizes thatpesticide exposures typically do not

occuras single discrete exposures to a particularpesticide,butas mixtures of

differentpesticides acting together to produce a certain levelof toxicity.For

example,USDA data from 1990 to 1992 showed that80 percentofapples,celery


Yetitismorethan


conceivablethattwo

pesticideswhich are

relativelyharmless and peaches surveyed contained more than one pesticide residue,and  percentof


separatelymight these residues remained even after thorough washing and preparation of food.”


chemica lyinteractin Using the same data,assessmentofresidues in carrots revealed the presence ofthree


a waythatincreases

differentcarcinogens,whle a single servings of apples had three dfferentpesticides


.
 on them categorized as neurotoxicants.

theircombined Butwhle the FQPA directs EPA to considerpesticides with a common

toxicity.	 mechanism of toxicity in seting tolerances,itdoes notconsider potential


interactionsorsynergy between chemicals with differentmechanisms ofaction.Nor

do EPA’s pesticide data requirements include any requirementthatcommon

pesticide mixtures be tested fortheirjointtoxicity. Finaly,EPA most

setoftoxicity testing guideines lack any thatwould directassessmentofpotential

interactivity of chemicals.Itis more than conceivable,however,thattwo pesticides

which are relatively harmless separately mightchemically interactin a way that

increases their combined toxicity.This type of synergy has been demonstrated

between atleasttwo pesticides:malathion and

phosphonothioate (EPN)‘,which untlrecently were used on the same crops,and

were found asresidueson the same


� EPN isno longeron the however. 

40
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CHAPTER 5


AN AD D ITIO N AL SAFETY


A
FACTO R O F TEN FO LD (10X)To 
CCO U N T FO R  D ATA


RELATIVE To IN FAN TS  AN D C H ILD R EN


The regulation ofpesticidesin food isonly asaccurate asthe testing on which itis

based. Because human testing is unacceptable,regulatory agencies rely on


laboratory tests conducted in animals,and occasionaly in cultured cells,to provide

data on the toxicity of pesticides.The previous chapter summarized some of the

problems with currentmethods for performing such tests,particularly their

inadequacy forwith assuring,with a reasonable certainty,thatinfants and chldren

who areexposed to aparticular wilcometo no harm,


Although humans and laboratory animals  respond similarly to chemicals,

they have importantdifferencesthatcannotalwaysbe quantfied.Human

populations are incredibly diverse in age,diet,behavior,genetics,and other factors,

making some groups of people more susceptible to pesticide exposures than others.

Laboratory tests,on the otherhand,are carried outon healthy animals bred to be

virtualy identicalin age and genetics.In addition,some toxic effects ofcritical

concern to chldren-such as effects on inteligence,reading comprehension and

attention-are particularly difficultto measure in animals.


Pesticide regulators add “uncertainty factors” to their tolerance-seting,or risk

assessment,process to accountfor some of the factors mentioned above.These

serve to build an explicitmargin ofsafety into the process,whle acknowledging the

underlying scientfic uncertainty ofthe data.Before the FQPA,EPA traditionaly

used two uncertainty factors in seting pesticide tolerances.One tenfold factor,the

“interspecies” uncertainty factor, accounted for potential differences in susceptibiity

between  animalspecies tested and humans.A second,the “intraspecies” tenfold

uncertainty factor,accounted for the variab ity between individuals in a species in

terms of their susceptibiity to the testchemical.


In 1993,a study by the NationalAcademy ofSciences,Pesticides in the Diets of

Infants and Ch ldren,concluded thata third uncertainty factorshould be used

routinely in seting pesticide tolerances whenever toxicity data was incomplete,to

explicitly accountfor periods of potentialvulnerab ity among chldren,both before

and afterbirth.’The Food Quaity Protection Actof1996 improved upon this

recommendation by making the use of this additionaluncertainty factor mandatory,
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to ensure the protection ofinfants and chldren when data on chldren’s exposure to a

particular pesticide,and its toxicity to chldren were notcomplete.M oreover,the

FQPA mandates thatthe third safety factorbe tenfold (10X)in size,unless there are

“reliabledata”thatsupporttheuseofadifferentmargin of Thisadditional

FQPA chldren’s safety factor means thatthe amountof pesticide residue legally

allowed to remain in oron food w lbe setten timeslowerthan itwould have been

previously,untlreliable data are generated describing chldren’s exposure to that

particularpesticide and its toxicity to infants and chldren.


Despitethe straightforward mandatethatuseoftheadditionaltenfold safety

factorbestrong and presumptiveto protectinfantsand chldren,EPA’s of

Pesticide Programs (OPP) has nottypically incorporated this additionalsafety factor

into the pesticide tolerances issued since passage of the law.According to the latest

information provided,OPP has retained the chld-protective safety factor in only 9


the first9  tolerancesissued underthe new law-orless than 10

Given EPA’s failure to routinely use the tenfold FQPA safety factor,one must


question whatthe Agency considers to be “reliable data” on chldren’s exposure to

pesticides and the toxicity ofthese substances to infants and chldren? A recent

draftpolicyon useofthe10X safetyfactordidnot answerthis

question.’ Buton February 25 EPA Administrator CarolBrowner issued a

memorandum ca ing upon OPP to convene,along with the Offke of Research and

Developmentand the Office of Chldren’s Health Protection,an internalpanelof

EPA scientiststo answerthisquestion forthe Asthisreportgoesto press,

the 45 day deadine forthis panel’s firstreportto AdministratorBrownerhas just

passed.W e would hope its finalrecommendations reflectthe issues raised in this

report.


M eanwhle,EPA and USDA issued a jointmemorandum on Aprl10,1998

announcing the formation of another advisory panelto “begin consulting with a

broad range ofinterested parties” on FQPA issues.The panelwilbe estabished

under the FederalAdvisory Commitee Act,to be conducted through EPA’s National

Advisory Counclon EnvironmentalPoicy and Technology!According to the

memorandum,the panelwiladdress specfic scientfic questions related to FQPA

including “what documentation is necessary” to make pesticide tolerance decisions.

Italso charges the commitee with “deciding ifthere is adequate scientfic

information for making decisions
” under the law.The memo’s listof “qua fied

participants,”however,includes  other pesticide users,public health


pesticide companies,environmental groups,public interest groups,and

state,tribaland localgovernments.
” Some of these participants have directfinancial

conficts of interest.Conspicuous by their absence from the istare pediatricians and

other experts in chldren’s health and development.


W e beieve thatonly pediatricians,chldren’s health professionals and other

scientists-notgroups with directfinancialconficts of interest-should decide the

criticalscientfic question ofhow bestto protectinfants and chldren underthe

FQPA.In other words,chldren’s experts mustdetermine whatare “reliable data”

on chldren’s toxicity and exposure to justfy altering the chld-protective  safety
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factormandated by the new law. M oreover,EPA hasalready estabished the

Chldren’s Health Protection Advisory Commitee which is explicitly charged to

“assistthe agency in the developmentofregulations,guidance and policies to

a
ncluding from t 
ddress Thiscommiteehasbroad stakeholderinvolvement,

i hefood and agricultureindustries.In stark contrast

to the above panel,however,its participants include pediatricians and chldren’s

health professionals who have the scientfic expertise to grapple with the questions

raised by the Aprl10th memorandum.


In addition,EPA already has a functioning Pesticide Program Dialogue

Commitee and the FIFRA Scientfic Advisory Panel,both also advising on one or

another aspectof FQPA implementation.EPA does notneed to appointan endless

stream of advisory bodies with overlapping jurisdictions before acting to protect

infants and chldren underthe new law.


In this report,we offerno definition ofourown as to whatconstitutes reliable

data undertheFQPA.W edo,however,identfy significantgapsthatoften render

existing data sets unreliable.Specifically,in Chapters Three and Four we find

numerous gaps in the data typically available to EPA on chldren’s exposure to

pesticides,and on pesticide toxicity to infantsand chldren,respectively.M any of

these gaps or shortcomings are summarized below.


IN EXPOSURE DATA 


For some pesticides,such as the organophosphates,existing data on chldren’s

exposures through dietalone are sufficientto require lower tolerance levels,even

disregarding the additionalsafety factor required under the Food Quaity Protection

Act. Forthe majority ofpesticides used on food however,EPA often lacks the

exposure data needed to do an adequate analysis ofchldren’s aggregate exposure to

apesticide,acrossdietary and avenues,asrequired underthenew law.

M ore specifically,formany pesticides used on foods,there is:


�	 Inadequate data on pesticide exposure through food. 
W ater has been called the mostconsumed food.EPA admits in recenttolerance 
notices thatitlacks drinking watermonitoring data on which to base its 
estimates of pesticide exposure.* OPP has also been issuing tolerances largely 
based upon 20  food consumption data which may welfailto reflect 
consumption paterns of today’s population.EPA lacks the comprehensive, 
updated data on chldren’s exposure through food  mightbe sufficientto 
justfy altering the tenfold chldren’s safety factor.


�	 Littleorno current,specficinformation on non-food exposures. 
The lack of reliable data on chldren’s household exposures was highlighted by 
-paneistsattheM arch I998 meeting ofthe ScientficAdvisory Panel.’ 
In addition,EPA lacks reliable data on chldren’s non-dietary exposures to

use pesticides thatare also registered foruse on lawns,gardens,pets,and

especially foruse in homes and schools.
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�	 N o ab ity to com bineinform ation on variousexposures. 
EPA has no integrated database forcolecting and colating data on pesticide 
exposure through the dietand through various contaminated media-including 
indoor and outdoor air,surface water,soland household dust.This presents a 
serious hurdle to performing an aggregate exposure analysis as required under 
the FQPA. 

Given preliminary findings from a recent study of organophosphate metabolites

in chldren’s urine”,EPA should also considerthe need to fund orperform

biologicalmonitoring for a much broader array of pesticide and pesticide

metabolites in chldren’s urine,especially among highly susceptible groups such as

chldren iving in agricultural areas. Though expensive, biological monitoring

provides actualdata on the pesticides thatchldren ingestand are exposed to

internaly.


SH O RTCO M IN G S IN PESTICIDE TO XICITY


Chapter Four identfies shortcomings in both EPA’s existing pesticide data

requirements,as welas its most  toxicity testing guideines.


Inadequacy of EPA’s Pesticide Data Requirem ents

EPA’s data requirements failto require thatmanufacturers testfood-use pesticides

fortheirtoxicity to various organs ofcriticalimportance to the health and wel­

being of fetuses,infants and chldren,including:


�	 A ch ld’sdeveloping brain and nervoussystem . 
A chld’s developing brain is particularly vulnerable to the neurotoxic effects of 
pesticidesand otherchemicals.  pesticide data requirements failto 
routinely require either specific testing to assess a pesticide’s potentialtoxicity 
to the adultbrain and nervous system,ortoxicity to the developing brain and 
nervous system. 

�	 A ch ld’sdeveloping im m une system . 
A chld’s immune system,and theirab ity to fightinfection and disease, 
continues to develop from birth through adolescence.EPA’s pesticide data 
requirements fail to routinely require specific tests of immunotoxicity,including 
tests for both immunosuppression and sensitization. 

�	 In addition,EPA requiresno testing to assesstheinteractiveeffectsof 
multiple chemicals.There is demonstrable evidence thatpesticides may 
sometimes act synergistically,and mounting evidence that infants and chldren 
are routinely exposed to multiple pesticides in theirwater,food and home 
environment.On the otherhand,EPA lacks even a vaidated guideine for 
assessing these interactive effects. 
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Sincetheearly EPA hasbeen revising theexisting pesticidedata

requirements.Yeteven after being submited and generally endorsed by OPP’s

Scientfic Advisory Panelin November 1994,these revised requirements remain


The proposed revisions substantiate many of the shortcomings

identfied in this’report.They would,forexample,require manufacturers of

use pesticides to perform a neurotoxicity screening batery on animals using both

acute and exposureperiods.Testing oftoxicity to theimmunesystem would

also be required,although only in adultanimals.


W hle an improvementover existing requirements,EPA’s revised data

requirements would st llead to significantgaps in the toxicity data available to EPA

in determining whetherthere are reliable data to justfy alteration ofthe chldren’s

tenfold safety factor in seting tolerances.Even under the revised requirements,

pesticides with known toxicity to the brain and nervous system would notbe

routinely tested for effects on the developing brain and nervous system.M oreover,

OPP’s current triggers for requesting developmental neurotoxicity testing have been

exercised so infrequently thatitseems unikely these vitaltests w lbe performed

without an expicit new requirement.


Immunotoxicity testing under the revised requirements would st lbe carried out

on adultanimals.Itwould st lignoretheneed to assessapesticide’scapacity for

making the immune system hyper-oroverly-sensitive.Finaly,these revised data

requirements would failto reflectevolving concerns aboutthe potentialfor

pesticides and other chemicals to disruptthe endocrine system.


Inadequacy of EPA’s Toxicity Testing Guide ines

W hle EPA’s data requirements describe which toxicity tests w lbe done fora

particular pesticide,the Agency’s guideines describe how these tests w lbe done.

Yeteven EPA’s mostupdated toxicity testing guideines,which w ldetermine the

quaity and breadth oftoxicity data colected in the future,failto adequately to

protectthe fetus,infants and chldren.Specifically,for mostpesticides,toxicity

testing according to these guideines:


W ilnotassesstheeffectsofexposureat criticalstagesofdevelopm ent.

Animals mustbe exposed to the chemicalbeing tested during althe periods of

developmentwhich correspond to the ages when chldren are known to have the

greatestpotentialsusceptibiity to toxic effects.Yetmosttoxicity testing for

food-use pesticides only expose adult animals.This includes al required tests

foracuteand chronictoxicity, and metabolism,aswelasthe

sometimes-required screen fortoxicity to the brain and nervoussystem.Ofthe

two tests required for food-use pesticides which actualy do expose developing

animals,the testfor developmentaltoxicity fails to continue exposing the test

animalafterits birth,when many organ systems are st ldeveloping.


How can pesticide tolerancesbased upon these tests be said to be safe for

infants and chldren? The testof developmentaltoxicity in particular wilfailto

reflecttoxic effects on the developing brain and nervous,immune or

reproductive systems which mightarise in a chld who receives post-natal

exposure to through contaminated breastmilk,dust,carpets,toys or

otherorsources.
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W illnotlook atalltoxic effects ofimportance to ch ldren.

None of the toxicity tests which EPA typically requires of food-use pesticides

wilassess theirtoxicity to the developing brain-including effects on learning

and memory,toxicity to the immune system,ortheir potentialfor disrupting the

endocrine (hormonal)system.EPA doeshave guideinesto specifically assess

toxic effects on the immune system and on a chld’s brain and nervous system,

but these tests or guideines are seldom requested of pesticide manufacturers.In

fact,the formerhas been requested foronly two chemicalpesticides,whle

developmental neurotoxicity testing has been completed for only six pesticides.

EPA has criteria fordeciding when to requestsuch testing,but,atleastfor

developmentalneurotoxicity,the agency apparently fails to heed its own criteria.

Yetchldren rely upon a healthy immune system to become healthy adults,and

depend upon their ab ity to learn and remember to become productive adults.


In compiance with the FQPA,EPA is st ldeveloping guideines forthe

testing of endocrine (hormonal) disruption. Normal development of the fetus,

infantand chld depends upon the timely release oflow levels ofvarious

hormones from endocrine organs and the action of those hormones on other

organs.Untl guideines and testing are implemented,a pesticide’s untested

potentialfor endocrine disruption should be reflected in the tolerance for that

chem ical.


�	 W illnotuncover toxic effects thatshow up later in lfe. 
The only two toxicity tests required for food-use pesticides which employ 
developing animals-tests for developmental and reproductive toxicity-fail to 
follow the exposed animals to theirnaturaldeath.This means they do notallow 
alltoxic which mightoccurto becomeevident.Theseteststherefore 
cannotreflectwhatwilhappen to exposed chldren as they mature,accumulate 
exposure to othertoxic chemicals,and as theirorgans lose theirfullcapacity to 
function. 

Given the array ofdata gapsoutined above,itis clearthatEPA wiltypically

nothave complete and reliable data to justfy alteration ofthe chldren’s tenfold

safety factorformostfood-usepesticides.In thesecases,theFQPA is

straightforward in prescribing use of this additional chld-protective factor untl

complete and reliable data have been generated.



