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Topic: Overview of ARfD Setting

History
Exposure scenarios assessed
How risk is expressed

General comments about practice of
setting ARfDs
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Some Relevant History

8|

During the 1990s, pesticide re-registration was
expanded to include acute dietary risk
assessment.

1996 Food Quality Protection Act (FQPA)

a pesticide.
o FQPA 10X Safety Factor

o Cumulative Risk; http://www?2.epa.gov/pesticide-
science-and-assessing-pesticide-risks/cumulative-
assessment-risk-pesticides
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Pesticide Exposure Scenarios Typically
Assessed with ARfDs

One day
dietary oral
exposure for

food and

drinking

water
FQPA: USEPA must
consider risks from
"aggregate" exposures to
a pesticide when
establishing the legally
permitted level of a
pesticide in a food.

Dietary

Acute Oral (One Day)

Chronic Oral (6 months - Lifetime)

Residential

Incidental Oral Short Term (up to 30 days)

Incidental Oral Intermediate Term (1 to 6 months)

Occupational/Residential

Dermal Inhalation

Short Term Short Term

Intermediate Term Intermediate Term

Long Term Long Term
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General Process for Setting ARfDs

Problem Formulation
|

Hazard DoseRespob o Population Groups
Assessment Assessment
O Decision Process

Exposure
Assessment

o Uncertainty Factors

Risk Characterization
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The US process is similar to JMPR and
other agencies/organizations, but, there
are a few differences.

Gather and examine all data.

Identify population groups for which toxicity values
are necessary.

Select critical effects and doses to match and
evaluate acute exposure durations.

Identify uncertainties and apply appropriate factors.

Explain the reasoning behind the choices made
and describe assumptions, uncertainties, data

gaps.
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Process - Population Groups

US Population- Age
groups that are
assessed for exposure
to pesticides:

All infants < 1 yr.
Children 1-2 yrs.
Children 3-5 yrs.
Children 6-12 yrs.
Youth 13-19 yrs.
Adults 20-49 yrs.
Adults 50+ yrs.
Females 13-49 yrs.

USEPA evaluates the need to
establish ARfDs for two groups:

Women of Childbearing Age
(females 13-49 years)

General Population including
Infants & Children

JMPR - a single ARfD unless
a developmental endpoint
drives a conservative ARfD for
the general population.
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Dose Response Assessment

Select Point of Departures
(PoDs) for critical effects (most
sensitive endpoint of concern)

o can be based on NOAELs, LOAELs (or
modeled Benchmark Doses)

Response

can be based on more than one
TR TRy endpoint or study

When the chronic RfD (ADI) is
higher than the ARfD, the
chronic RfD is reconsidered
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ARfD NOAEL Cut Off

USEPA pesticide program does not specify a
cutoff per se, but in practice, ARfDs based on a
NOAEL of 500 mg/kg bw/day or greater are not
common.

Effects seen at very high treatment doses or
excessive doses, may not be appropriate to use
as the basis of a NOAEL.
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~ ARfDs - Default Uncertainty/Safety Factors

2 . ) i Pharmaco-kinetic/dynamic
differences in sensitivity Modeling:

- ] http://lwww?2.epa.qgov/ingredients-used-
-10X for inter-species " :
pesticide-products/revised-human-

differer health-risk-assessment-chlorpyrifos

1-10X for LOAEL to NOAEL Data Derived Extrapolation Factors:
extrapolation 2014 USEPA Guidance,

http://www?2.epa.gov/osa/quidance-
1-10X for database uncertaintieS|applvina-quantitative-data-develop-

) - data-derived-extrapolation-factors-
*Registered Pesticides: An interspecies-and

additional “10X FQPA Safety Allometric Scaling (BW %):
Factor” is applied for infants and |hiip:/www2.epa.goviosalrecommende
children, which can be removed |d-use-body-weight-34-default-method-
or reduced based on data. derivation-oral-reference-dose
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Risk is a function of exposure, toxicity, susceptibility.

Residue (mg pesticide/kg food) X Consumption (kg food/kg bw/day)

B

Exposure (mg/kg b/day) % 10 = %ARfD (or aPAD)
ARfD (or aPAD)
/
ARfD (mg/kg bw/day) = NOAEL (mg/kg bw/day)
Uncertainty factors

“Population Adjusted Dose” (aPAD) (mg/kg bw/day) is the
ARfD with consideration of the FQPA 10X safety factor
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Topic. Identifying Acute
Hazards (Repeat Dose Studies)

o US Data Requirements
o Retrospective Analysis of ARfDs

o Case Examples (repeat dose studies)
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Toxicity Data Requirements for
USEPA Pesticide Registration

Test Guideline Study Food | Nonfood Test Guideline Study Nonfood
Use Use Use

Acute Oral — Rat X X Chronic Oral- Rat CR
Acute Dermal Carcinogenicity - Mouse CR
Acute Inhalation — Rat Carcinogenicity —Rat CR
Primary Eye Irritation — Rabbit Prenatal Developmental — Rat X

Primary Dermal Irritation — Rabbit Prenatal Developmental — Rabbit X
Dermal Sensitization

Acute Neurotoxicity — Rat
Delayed Neurotoxicity - Hen
90-Day Oral — Rodent (Rat/Mouse)

Reproduction & Fertility Effects X
Developmental Neurotoxicity

Bacterial Reverse Mutation Assay

In Vivo Mammalian Cell Assay

90-Day Oral- Non Rodent (Dog) CR
21/28-Day Dermal NR
90-Day Dermal X
90-Day Inhalation — Rat CR
90-Day Neurotoxicity - Rat X X

In Vitro Cytogenetics

Metabolism & Pharmacokinetics

Dermal Penetration

Immunotoxicity

X = Required; CR =Conditional Requirement
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Other Sources of Data
o USEPA Office of Pesticide Programs

a “....considers multiple sources of information when
conducting risk assessments for pesticides . . . studies that
are the most relevant and informative to risk assessment
are those that clearly and fully describe study design,
conduct and methods, as well as providing access to the
underlying data.”

U.S, ENVIRONMENTAL PROTECTION AGENCY

Pesticides: Science and Policy
Recent Addltiens | Contact Us Search: () All EPA (=) This Are Go
‘You are here: EPA Home » Pesticides » Scier Policy » Guidar llBﬁlWGSﬁ[g ind Evaluating Open Literature Studies

Guidance for Identifying, Selecting and Evaluating Open Literature Studies

This page QVOVGES guidance for D"\CE of PeS(IC ide Program (OPP) staff to ESS\S{ Iﬂ their eva\uatlon of open l\terature studies of pesticides. Consistent with the Open Government Initiative, this
guidance is also intended to make transparent to the public how we identify, select, and ensure that the data we use in pesticide risk assessments is of sufficient scientific quality.

Dvel view o FS flf ation Considered and Evalu. n Procedures for Pesticides
i fn \rrr rn

http//wwwz epa qov/pest|C|de -science-and-assessing-pesticide-
risks/quidance-identifying-selecting-and-evaluating-open

Fungicide, and Rodenticide Act (FIFRA) requirements are conducted under, and the results evaluated in accordance with, a series of internationally harmonized and scientifically peer-reviewed study
protocols. These protocols are designed to maintain a high standard of scientific quality and ensure that study results can be repeated
Evaluation of Open Literature Studies
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U.S. ENVIRONMENTAL PROTECTION AGENCY

: EPA Home » Pesticides » Scier Policy » Guidance for Identifying, Selecting and Ev: \BIDQDDE Literature Studie:
Guidance for Identifying, Selecting and Evaluating Open Literature Studies

This page pmvdes guidance for D"\CS of Pesm: de Program (OPP) staff to 355\5( Iﬂ their eva\uatmn of open l\tera(ure studies of pesticides. Consistent with the Open Government Initiative, this
guidance is also intended to make transparent to the public how we identify, select, and ensure that the data we use in pesticide risk assessments is of sufficient scientific quality.

Ovel \ew of Sources of Information Considered and Evaluation Procedures for Pesticides

http //www2 epa.qgov/pesticide-science-and-assessing-pesticide-
risks/quidance-identifying-selecting-and-evaluating-open

Fungicide, and Rodenticide Act (FIFRA) requirements are conducted under, and the results evaluated in accordance with, a series of internationally harmonized and scientifically peer-reviewed study
protocols. These protocols are designed to maintain a high standard of scientific quality and ensure that study results can be repeated
Evaluation of Open Literature Studies




Principles of Requiring Data for Pesticides

o Insecticide, Fungicide, and Rodenticide Act (FIRFA) provides
strong authority to require data and to issue “Data Call-ins”.

2013 Guiding principles found at
http://www?2.epa.gov/sites/production/files/2015-
04/documents/data-require-guide-principle.pdf

Ensure sufficient information to support registration decisions that are
protective of public health and the environment.

Focus on the most relevant information to the assessment.

Avoid generation of data that does not materially influence the scientific
certainty of a regulatory decision and results in unnecessary use of time
and resources, data generation costs, and animal testing.
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Decision Process for Establishing an ARfD

Developmental effects

Yes

(in utero)?

| No

Acute neurotoxicity?

Maternal toxicity in
developmental studies, or
effects in other studies
attributable to a single

dose?

Establish ARfD for
females 13-49 years.

Establish ARfD for
general population
including infants and
children.

» ARfD not necessary.
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A Retrospective Analysis of the
USEPA Pesticide Assessments

Science policy decisions made for ARfDs.
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ABSTRACT

Toxicity tests are widely used o set "scceptable” levels of chemical exposure. Dif
ferent organizations have identified a base set of tests spe: a mix of endpoinis,
durations, .m(l species 1o be tested. A specific test and endpoint is chosen as the basis
fior cal n of human health risk values like reference doses (RfDs). This study
empirically evaluates the data and choices made in senting acute and chronic RiDs
for 352 conventional pesticides. The results suggest that for Acute, Acute-Female
Specific, and Chronic RDs one test is used far more than others. Nincty-six percent
of the 116 Acute Female-Specific RIDs relied on a developmental woxicity test and
78% of Chronic RIDs used the chronic bicassay. Tests in rats were used
ofien than other species in all RID calculations. For all types of RIDs a total
tainty factar of 100 was mest common although values as lowas 1 and as high as 3000

were seen. These results provide insights not only into the science policy frameworks
used, but also into ways toxicity testing and risk asessment may be streamlined and
made more efficient

Key Words:  risk assessment, reference dose, science policy, pesticides,
INTRODUCTION

Toxicity 1e:
ment. The US.

are widely used to set quantitative risk values used in safety asess
Emvironmental Protection Agency's (USEPA's) Office of Pesticide

Received 3 Seprember 2019; rovised manuscripe aceepeed 5 November 2014
b authors and do not necessarily reflect policics of

or the US, government.
Address cormespondence o Elizal {olman, Office of Pesticide Programs, Office of Ch
ical Safery and Pollution Prevention, U.S. Environmental E tion Agency. Ariel Rios Build-
ing, 1200 Pennsvlvania Ave. NW, Mail Code 7509F, Washingron, DC 20460, USA. E-mail.
Holman Elizabeth@ epamail.cpa.gov

Holman and Gray: Human and Ecological
Risk Assessment, 20: 1550-1564, 2014

o Retrospective analysis for 352
Conventional Pesticides as of March
2013.

O 24% Insecticides; 37% Herbicides;
22% Fungicides; 17% other.

o 352 is not the exact number of
registered pesticides but still is a
reasonable database to look at
trends (not absolute
numbers/percentages).
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You are here: EPA Home » Pesticides » Human Health Benchmarks for Pesticides (HHBP) » Human Health Benchmarks for Pesticides

Human Health Benchmarks for Pesticides

Advanced testing methods now allow pesticides to be detected in water at very low levels. These small amounts of pesticides detected in drinking water or source water for drinking

water do not necessarily indicate a health risk. The EPA has developed human health benchmarks for 363 pesticides to enable our partners to better determine whether the detection of a Quick Resources

pesticide in drinking water or source waters for drinking water may indicate a potential health risk and to help them prioritize menitoring efforts. HHBP Fact Sheet (PDF)2 pp,
36KB, About POF)

The table below includes benchmarks for acute {(one-day) and chronic (lifetime} exposures for the most sensitive populations from exposure to pesticides that may be found in surface or Benchmarks for Pesticides

ground water sources of drinking water. The table also includes benchmarks for 40 pesticides in drinking water that have the potential for cancer risk. The HHBP table includes pesticide Technical Document (PDF)(4

Bp, 20.5KB, About PDF)

active ingredients for which Health Advisories or enforceable National Primary Drinking Water Regulations (e.g., maximum contaminant levels) have not been developed. View Drinking
Water Health Advisories

The United States Geological Survey (USGS) has developed similar levels for pesticides and contaminants other than pesticides in drinking water called Health Based Screening Levels (HBSLs). For more information on HBSLs
please visit the USCS website.
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ARfDs, chronic RfDs, and cancer risks derived by the USEPA Office of
Pesticide Programs (OPP) for 363 pesticides found in sources of drinking
water, at http://iaspub.epa.gov/apex/pesticides/f?p=HHBP:home

Also visit USEPA OPP website: http://www?2.epa.gov/pesticides
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How often is an ARFD necessary?

General Population Females 13-49 yrs

ARfD

ARfD
43% 33% '

Not all chemicals pose an acute hazard

Modified from Holman & Gray, 2014
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ETOLENENSUEED/NT LGSO TG

Modified from Holman & Gray, 2014




What studies are used?
General Population Females 13-49 yrs

Mouse
lopmental

Repeat Dosing icity

Modified from Holman & Gray, 2014

(ARfDEX EI2) RSN =5 B8
— BB EM 13-49m DX

IOAFLESFN

RERS
23%

Modified from Holman & Gray, 2014




What uncertainty/safety factors are applied?

117
"0 29— 30 and 3000X 1000x 300X

1000X 300
16%

(Maximum = 3000X)
USEPA Policy

General Population Females 13-49 yrs

NOAEL identified 86% of the time for general population; 96% for females
13-49 yrs.

FQPA Safety Factor removed 81% of the time for general population; 84%

of time for females 13-49 yrs.
Modified from Holman & Gray, 2014

a

a

117 300 x
. 2% —30 and 3000X 1000 X |

1000 x 300
T
(= A T3000 x)
USEPA DA §t

— D EH 13-49 DXt

— =L

NOAELIZ. —fiE D EF T86%. 13~49m D E D I6%IZRE
FOQPAREZ#IL. —fEDEF D T81%. 13~49% DX D 84% THI
Modified from Holman & Gray, 2014




Selecting Endpoints: Repeat Dose Studies

o Holman and Gray (2014)

o ARIDs for General Population

o 18% are derived from subchronic, subchronic
neurotoxicity, and chronic toxicity tests.

o  19.7% from prenatal developmental studies (maternal
toxicity).

Appropriate endpoints are selected from repeat
dose studies but “typically” following a day or a
few days of treatment. (case by case judgements)

IVRRAVEDER: RER 5 AR

o Holman and Gray (2014)
o —RROEFIIHT HARMD
0 18%;EIMEMN. BERMHEE. BYESHERRIVER
0 19.7%; EAFHHBROBAKESELYEL

BEEI R RAUMNIRERGHBRNLHERSN
S THRERICF1FEE51BXIE2~3BEISER,
(T—R I\ -7 —ZADH 7))




Case Examples: Repeat Dose Studies
and Relevant Effects

Examine complete toxicological database
Examine early observations.

Understand time course and dose dependency of
responses.

Consider underlying biology, pharmacokinetics
and mode of action of the effect.

FH: REREHBL, HETLIEE

ETDEET—EIN—IXERET
PHIcERIN - EF&RET

RIS DZFEREASKRTFIEZER
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Case Example: *Mydriasis (Abamectin)

*Abnormal dilation of the pupil.

Pharmacokinetics |==) |IMode of Action|==) |Response

(Rapid elimination, (Binding to GABA i
: Neurotoxicity
no accumulation) receptor)

Based on 2011 Risk Assessment found at
http://iaspub.epa.gov/apex/pesticides/f?p=HHBP:home

Side Note: 2015 Draft screening analysis for cumulative risk

http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OPP-
2015-0422-0005

EH: BRE* (FINAVF)
* R E T LR

EVE = | FRAEF | = | Rib

(REGHEM . BEEL) (GABAZRBRAEADIEE iz E

20115 ') R %4
http://iaspub.epa.gov/apex/pesticides/f?p=HHBP:home

SER: 20158 -BR-VRIDRY)—Z 5 @
http://www.requlations.gov/#!documentDetail;:D=EPA-HOQ-OPP-
2015-0422-0005




Observation of Mydriasis
in Dog Studies:

12 Week Feeding Study
18 Week Gavage Study
53 Week Feeding Study

Mydriasis was not
reported during
several weeks of
treatment

noted

Mydriasis reported
during week 1;

times a week.

Abamectin

Response is possible after a
single dose of 1 mg/kg.

mg/kg/day

Mydriasis, ataxia,
ptyalism, and
anorexia were seen in
all dogs by day 3 of

from1to5

Seenin 1 dog on dosing.
treatment day 7.
TINADF >

AXDFARICE I THHREDERE

12;E8REEEI 5 5B
18R KOS HER
53:E B R ER % 5 5 BR

1 mg/kgD B [A]#% 5% H b K
MNET HATEEE

RE#BEF TICEE
[FEESN TGN

¥E518IZ1~5E0
RENHEINT

mg/kg/H

’RE3RETIC.2TO
Y, BE., EFK
;. R, BRAAFIRA
gHRant-

®¥E57HIZ18ET

gEIns-




Abamectin

ARTD for General Population,
Including Infants and Children

ARfD = 0.005 mg/kg/day

Based on the possibility of Mydriasis occurring at
1mg/kg bw/day (12 week Dog Study; NOAEL = 0.5
mg/kg) and a 100X Uncertainty Factor.

Supported by Reduced Splay Reflex in an Acute Rat

Neurotoxicity Study at 1.5 mg/kg/day (NOAEL = 0.5
mg/kg/day)

TINADF

L REEH-—MRERIZX T HARMD

ARfD = 0.005 mg/kg/H

1 mg/kg A E/H TEUEEA & LS AT BEMHE (A X~ D 1238 ]
=HER : NOAEL = 0.5 mg/kg)IZF#EE{% 100 x % & A

Vb RAWEREHREEEERICET451.5 mo/kg/B %
B #Z DR RGO E D DR (NOAEL = 0.5 mg/kg/H)
[C&kYUZHFENnD




Case Example: Methemoglobinemia
(Desmedipham)

Based on 2007 Risk Assessment found at
http://iaspub.epa.gov/apex/pesticides/f?p=HHBP:home

EH: AMNES OE Y (MetHb)IME (T RAAT 4T 7 L)

2007F) R &Y
http://iaspub.epa.gov/apex/pesticides/f?p=HHBP:home




Critical Study: Rat Developmental (maternal effects)

o Treatment Doses = 0, 10, 100, or 500 mg/kg bw/day and
Exposure = Gestation days 6 through15.

o Dams MtHb was only measured on day 16 of pregnancy

o Maternal NOAEL = 10 mg/kg bw/day based on increased MtHb at
100 mg/kg/day.

MtHb formation was common endpoint in toxicological database.
o Can attribute to a single dose.

ARTD (General Population) = 0.1 mg/kg bw/day based on a NOAEL of
10 mg/kg bw/day and 100X Uncertainty factor.

EETHER: SYrOREFN (BREZE)

o #®5E = 0.10, 100, X[ 500 mg/kg{xZE/H
[F<E = IFIR6B M 5158

o HEYOMHbIE., IFIR16HIZEIE

o BEYDNOAEL = 10 mg/kgikE/H
(100 mg/kg/ B % 53 D MetHb D& MNZEHL)

MtHbD RS (E . BT — 2 TIE—REIGIURRAU
o HEREIZLSEEZDD

ARD (—f& D& HE) = 0.1 mg/kgiAZE/H
(NOAEL 10 mg/kgiAE/B [T FEEZ 100 x & )




Topic: Specific Effects

o More about the process of setting
ARfDs

0 Fetal effects from developmental studies,
including endocrine modes of action.

o Case Examples

0o General considerations for interpreting
decreases in body weight.

rEYD: BEDEE

o ARIDDERTEBEIZICEET % E

0 HEFUHARIIETIRE~DEE (AR
WNDIERKFEZZD)

o 4
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Fetal Effects

Assumption: Single exposure during a critical period of
development may cause harm (case by case)

Prenatal developmental studies (most frequently used
for females of 13-49 yrs.)

o fetal death, resorptions, post-implantation loss,
malformations and variations, etc.

O Delay in ossifications - Look at all the findings in the study
when interpreting these skeletal variations. (Carney and
Kimmel, 2007 Birth Defect Research (Part B) 80:473-496)

o May be of low significance when associated with
maternal toxicity following repeat dosing and especially
occurring late in gestation.

RRER~DE

0 RE: REOHERAMICETLERBIIEABZEETRITT
(F—RINA 47— Z)
0 REFSHHR (13-49BDOXIEICRLBEITER)

o FRRIEET. EIRIR, FREWINE. &z, £E. €D

0 BLEE - BREEEZMENIT IR, Fonf=2TOMRZ
#E:2 (Carney and Kimmel, 2007 Birth Defect Research
(Part B) 80:473-496)

0 REZSRUFIHRERHBICEYT SBSHEICSERT 515
BIE EERARFBEDOREL) ELV AT AR




Developmental Toxicity of
Endocrine Active Chemicals

- Data Sources
- Principles for Evaluating
. Case Studies

USEPA Endocrine Disruptor Screening Program (EDSP)
Visit Website: http://www?2.epa.gov/endocrine-disruption

RO EEEFMEICRLIEESE

T—32/)—R
RHE DR
=

USEPA Endocrine Disruptor Screening Program (EDSP)
Visit Website: http://www?2.epa.gov/endocrine-disruption




Endocrine Active Chemicals (Data Available)

Traditional Test Guideline Data, Literature

EDSP Tier 1 studies - Screens potential chemical interaction with
estrogen, androgen, or thyroid hormone pathways (Not intended for
risk assessment; provides insight into endocrine mode of action)

o Guidance for evaluating Tier 1 results to identify need for Tier 2
testing - http://www.requlations.gov/#!documentDetail;D=EPA-HQ-
OPPT-2010-0877-0021

EPA recently released its evaluation of Tier 1 screening results for
52 pesticides: http://www?2.epa.gov/ingredients-used-pesticide-
products/endocrine-disruptor-screening-program-tier-1-
assessments#find-results

Tier 2 Testing - Characterize effects and dose-response for risk
assessment (e.g., 2-generation reproductive study..

NG WERILFIE (T2 AFAHE)
REDT RN ARSAUIESIT—4, Sk

EDSP Tier 1 5% -TX+OS > 7orkOy Y, BRIRRILE IR EFE
BEBZL-0FAREEDHAHIEEMEDRY)—=2% (YRR 1+
TlIH. N M EREFEIZEET AR EFEHB1=60)

o Tier 2BEBOEEEZERTS-60DTier 1 DFEREDFFMDTI=HD
HAE 2R http://www.requlations.gov/#!documentDetail: D=EPA-
HO-OPPT-2010-0877-0021

EPAIZRIAS2EFEDTier LRV —=U U #HERDOFHHEE A KL=,
http://www?2.epa.gov/ingredients-used-pesticide-
products/endocrine-disruptor-screening-program-tier-1-
assessments#find-results

Tier 2 & - YR VAN = . ZERVRE-RIGEREHET S
(ff : 21 B IEELER)




US EDSP
Tier 1 Assays

Receptor Binding

Steroidogenesis

E

Anti-E

A |Anti-A

E A

HPG
AXis

HPT
AXis

In Vitro

ER Binding

v

v

ERCC TransAct

AR Binding

Steroidogenesis

Aromatase (inhib)

In Vivo

Rat Uterotrophic

Rat Hershberger

Rat Male Pubertal

Rat Female Pubertal
Ra

Fish Short Term

Amphibian
Metamorphosis

US EDSP
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ARfD: Endocrine Active Chemicals

Some guidance for setting ARfDs can be found in Solecki et al.
Food and Chemical Toxicology 43 (2005) 1569-1593.

Basic principles of toxicology:

biology of the system.

mode of action/toxicokinetics.
Molecular or hormonal
changes may or may not

ability of the organism to compensate. |l€ad to an adverse event. It
Is important to understand

redundancy in the system. linkage to functional,

morphological and
behavioral changes.

critical windows of susceptibility.

biological half life of hormone relative
to length of critical window.

ARfD: N4 whEEILEYME

ARfDs SXRENDHA & >R : Solecki et al. Food and Chemical
Toxicology 43 (2005) 1569-1593.

SHFOEKRRE.
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ER#ERF | X aFRTAOR
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el MHBHRT LEZ S TAL,
VATLNETAHARME HERER - TRREHY - TBIRME
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FRAPDRSEEETHHRILELDEY  ETHD.
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a

Thyroid Hormone Pathway (Mancozeb)

“A single dose of a chemical that perturbs thyroid
homeostasis would not be expected to impact tissue
function due to the buffering of thyroid hormone
concentrations by homeostatic mechanisms.”

o  Acute Dietary (Females 13 — 49) - Used rat
developmental toxicity study based on
hydrocephaly and other malformations.

o Acute Dietary (general population) - no appropriate
endpoint identified.

Chronic Dietary (all populations) and Oral (Short-
or Intermediate-Term) based on thyroid effects.

AHepatic
clearance of
TH

-

VTH
levels

-

-

http://liaspub.epa.gov/apex/pesticides/f?p=HHBP:home

a
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http://iaspub.epa.gov/apex/pesticides/f?p=HHBP:home




Androgen Hormone Pathway (Vinclozolin)

o Acts as a competitive antagonist at the pAS Nt
Binding Binding

androgen receptor. Regulatory Domain pomain Domain

o Asingle chemical dose during a critical _

window can potentially lead to abnormal
development.

Binding to AR

o Acute Dietary (Females 13 — 49 yrs.); rat -
Inhibition of AR
developmental rat study based on most stimulated gene
sensitive indicator of acute anti- m .
androgenic developmental toxicity.

Male developmenta
eproductive effects

Acute Dietary (General population); effects
resulting from a single dose were not
observed.

http://liaspub.epa.gov/apex/pesticides/f?p=HHBP:home
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Effects on Body Weight (usually reductions)

BREADZEREITRED)




Some general points about interpreting
body weight (BW) changes

o BW decreases - Consider with other information
(includes toxicokinetics, mode of action, food
consumption).

o food efficiency = change in body weight divided by the
change in food consumption.

o Examine all data.

o individual animal data, absolute BW gains between groups,
mean BW gains relative to controls, different time points.

o Look for dose response relationships.

o Consider both statistical and biological significance.

RERD - hDFREFETERTDH(FFaFRTAIR,
ERERF. BEHEZET)

0 BEMRFEOERLZTEEENEILTKRY
ETOT 5%

0 BYOERKRNT 52, BREORMAEIEME., MEBREFLLEL
TR ERNE. £255RERH

AERICE®RERDD
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ARfD: Body Weight (BW) as a Relevant Endpoint

o Acute Neurotoxicity Study

O Itis a single dose study.

0 Repeat Dose Studies
o Adecrease in BW may not be due to a single dose.

o Look for early observations (following at most a
few days of dosing).

ARID: AEZEETLHIVRRAUMELTESDRZRD

SEmEEEHER

o HEEHREDOHBRTHD

RIEE 5 ER

0 ARERVITERIREICERTHEIIRESEL
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ARfD: Body Weight (BW) - continued

o Prenatal Developmental Studies

o Deceases in Fetal BW - Its indicator of in utero toxicity.

o Important that all the findings in study (maternal toxicity, other
fetal effects) be considered in interpreting this effect.

Typically used only along with other developmental effects as
basis for setting ARfDs.

o e.g., “ Decreased fetal body weights and increased incidence of
litters and fetuses with developmental variations.”

o Decreases in Maternal BW

o Dams are evaluated frequently (3 day intervals) for BW and
Food Consumption.

o Ifitis an early observation, e.g., “...on GD9 (days 1-3 of dosing) of
decrease BW”, should be considered for ARfD setting.

ARfD ﬁ@ =

o (RIR) RESEHER
o RRAEDORED- FEREMEOER
0 wEZHMRILLTHEROETOMR (BFE. bR E~DFE

=
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Case Example: Human Data

Intentional human dosing studies may improve
the accuracy of the RfD and provide information
about species differences, but must meet
ethical and scientific standards.

2006 EPA Rule: Protections for Subjects in
Human Research

ARfDs: Rat > Dog >
Rabbit > Mouse >
Humans (1%)

EPA must rely on independent Human
Studies Review Board (HSRB) to obtain
expert peer review

http://www2.epa.gov/osa/human-studies-
review-board

=24 ebDT—4

EHMGENM DIRERRITISEAE (RD) DIEMHEMEZE
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O

Ethephon

Intentional dosing studies suggest humans may be more
susceptible than laboratory animals

o 28 day study with daily bolus dosing (capsule) of adults

o Cholinergic signs seen between days 1-4 at LOAEL of 1.8
mg/kg/day.

ARITD for general population = 1.8 mg/kg (LOAEL)/30X = 0.06
mg/kg

o 30X = 10X for interspecies extrapolation not necessary
and 3X factor for the lack of a NOAEL.

http://liaspub.epa.gov/apex/pesticides/f?p=HHBP:home
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http://iaspub.epa.gov/apex/pesticides/f?p=HHBP:home




Concluding Remarks




Future Directions: 21st Century Paradigms:
Faster, More Reliable and Interpretable

o Shift toward mechanistic approaches (rather than
extensive animal testing.)

Chemical

Molecular

Interaction o Develop knowledge of adverse outcome pathways
(AOP) or modes of action (MoA), for example,

Cellular
Responses

o strengthen formation of chemical categories
based on shared biological and structured
properties for read-across methods

Tissue/
Organ

Individual

O support test method development (e.g., in vitro
data and computational modeling)

Key events along
a biological
continuum within
a MoA/AOP
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Last Point
Process of Setting ARfDs

0o Sometimes the process is uncomplicated.

o Sometimes the process is challenging with
difficult issues.

o The reasoning behind the choices needs to be
explained.
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