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APPENDIX A. ATSDR MINIMAL RISK LEVEL WORKSHEETS

MRLs are derived when reliable and sufficient data exist to identify the target organ(s) of effect or the
most sensitive health effect(s) for a specific duration for a given route of exposure. An MRL is an
estimate of the daily human exposure to a hazardous substance that is likely to be without appreciable risk
of adverse noncancer health effects over a specified route and duration of exposure. MRLs are based on
noncancer health effects only; cancer effects are not considered. These substance-specific estimates,
which are intended to serve as screening levels, are used by ATSDR health assessors to identify
contaminants and potential health effects that may be of concern at hazardous waste sites. It is important

to note that MRLs are not intended to define clean-up or action levels.

MRLs are derived for hazardous substances using the NOAEL/uncertainty factor approach. They are
below levels that might cause adverse health effects in the people most sensitive to such chemical-
induced effects. MRLs are derived for acute (1-14 days), intermediate (15-364 days), and chronic

(=365 days) durations and for the oral and inhalation routes of exposure. Currently, MRLSs for the dermal
route of exposure are not derived because ATSDR has not yet identified a method suitable for this route
of exposure. MRLs are generally based on the most sensitive substance-induced endpoint considered to
be of relevance to humans. Serious health effects (such as irreparable damage to the liver or kidneys, or
birth defects) are not used as a basis for establishing MRLs. Exposure to a level above the MRL does not

mean that adverse health effects will occur.

MRLs are intended only to serve as a screening tool to help public health professionals decide where to
look more closely. They may also be viewed as a mechanism to identify those hazardous waste sites that
are not expected to cause adverse health effects. Most MRLs contain a degree of uncertainty because of
the lack of precise toxicological information on the people who might be most sensitive (e.g., infants,
elderly, nutritionally or immunologically compromised) to the effects of hazardous substances. ATSDR
uses a conservative (i.e., protective) approach to address this uncertainty consistent with the public health
principle of prevention. Although human data are preferred, MRLs often must be based on animal studies
because relevant human studies are lacking. In the absence of evidence to the contrary, ATSDR assumes
that humans are more sensitive to the effects of hazardous substance than animals and that certain persons
may be particularly sensitive. Thus, the resulting MRL may be as much as 100-fold below levels that

have been shown to be nontoxic in laboratory animals.
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Proposed MRLs undergo a rigorous review process: Health EffectssyMRL Workgroup reviews within the
Division of Toxicology and Human Health Sciences, expert panel peer reviews, and agency-wide MRL
Workgroup reviews, with participation from other federal agencies and comments from the public. They
are subject to change as new information becomes available concomitant with updating the toxicological
profiles. Thus, MRLs in the most recent toxicological profiles supersede previously published MRLs.
For additional information regarding MRLSs, please contact the Division of Toxicology and Human
Health Sciences, Agency for Toxic Substances and Disease Registry, 1600 Clifton Road NE, Mailstop
S102-1, Atlanta, Georgia 30329-4027.
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INTRODUCTION

DDT is an organochlorine insecticide that is no longer used in the United States or in most other
countries. However, it is persistent in the environment, and humans can be exposed to DDT and its
metabolites, DDE and DDD. The most common isomers found in the environment or used in
experimental studies include commercial or technical DDT, p,p’-DDT, o,p’-DDT, p,p’-DDE, technical
DDD, and o,p’-DDD.

The database for these compounds consists of a large number of epidemiology and laboratory animal
studies. The epidemiology studies, primarily case-control studies and cross-sectional studies, examined
possible associations between adverse health outcomes and levels of DDT, DDE, or DDD in tissues or
body fluids; most of these studies are lacking exposure information, and it is assumed that ingestion from
food and drinking water was the principal route of exposure. Oral exposure was the primary route of
exposure in the laboratory animal studies, and technical DDT (65-80% p,p’-DDT, 15-21% o,p’-DDT,
and up to 4% of p,p’-DDD) and p,p’-DDT were the most widely examined isomers.

The epidemiology studies have examined a wide range of potential health outcomes; for most outcomes,
the results are inconsistent (some studies finding associations and others finding no association).
However, consistent evidence for association has been found for several outcomes: increased risk of
abortions or preterm births, wheezing in infants and children exposed in utero, increased prevalence of
type 2 diabetes mellitus, and liver cancer. In addition, there is consistent evidence for no association
between biomarkers of DDT/DDD/DDE exposure and male birth defects and several cancer types (breast
cancer in women, pancreatic cancer, and endometrial cancer). Although the epidemiology studies provide
suggestive evidence of some associations, the studies are not considered adequate for derivation of MRLs
due to the lack of information on intake levels and/or a biokinetic model that would allow extrapolation
from tissue/body fluid DDT/DDE/DDD levels to intake levels.

As with epidemiology studies, laboratory animal studies have examined a wide range of health outcomes.
These studies identified several sensitive targets of toxicity: hepatic effects, developmental (particularly
neurodevelopmental effects), neurological effects, reproductive effects, and cancer. Technical DDT and
p,p’-DDT are the most widely examined isomers in these animal toxicity studies, and the available studies
are inadequate to describe isomer differences in toxicity target and potency, with the exceptions that
p,p’-DDT and metabolites are recognized as anti-androgens, o,p’-DDT and metabolites are recognized as
estrogens, and limited evidence from the NCI (1978) 78-week studies that suggests that the rodent liver
may not be as sensitive to DDD, compared with DDT and DDE isomers. For MRL derivation, all studies
for a particular duration were evaluated regardless of the test compound, and the lowest LOAEL values
were identified as potential points of departure (PODs). Based on the lack of adequate data suggesting
differences between the compounds, the MRLSs are intended to be used for DDT, DDE, or DDD exposure.

**DRAFT FOR PUBLIC COMMENT***



DDT, DDE, and DDD

APPENDIX A

MINIMAL RISK LEVEL (MRL) WORKSHEET

Chemical Name: DDT, DDE, DDD, and their isomers
Date: December 2019

Profile Status: Draft for Public Comment

Route: Inhalation

Duration: Acute

MRL Summary: There are insufficient data for derivation of an acute-duration inhalation MRL.

Rationale for Not Deriving an MRL: No acute-duration inhalation studies were identified.

Agency Contacts (Chemical Manager): Obaid Faroon
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MINIMAL RISK LEVEL (MRL) WORKSHEET

Chemical Name: DDT, DDE, DDD, and their isomers
Date: December 2019

Profile Status: Draft for Public Comment

Route: Inhalation

Duration: Intermediate

MRL Summary: There are insufficient data for derivation of an intermediate-duration inhalation MRL.
Rationale for Not Deriving an MRL: No intermediate-duration inhalation studies were identified.

Agency Contacts (Chemical Manager): Obaid Faroon
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MINIMAL RISK LEVEL (MRL) WORKSHEET

Chemical Name: DDT, DDE, DDD, and their isomers
Date: December 2019

Profile Status: Draft for Public Comment

Route: Inhalation

Duration: Chronic

MRL Summary: There are insufficient data for derivation of a chronic-duration inhalation MRL.

Rationale for Not Deriving an MRL: No chronic-duration inhalation studies were identified.

Agency Contacts (Chemical Manager): Obaid Faroon
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MINIMAL RISK LEVEL (MRL) WORKSHEET

Chemical Name: DDT, DDE, DDD, and their isomers

Date: December 2019

Profile Status: Draft for Public Comment

Route: Oral

Duration: Acute

MRL.: 0.0005 mg/kg/day (provisional)

Critical Effect: Developmental neurobehavioral and neurological effects

Reference: Johansson et al. 1995, 1996; Eriksson and Norberg 1986; Eriksson et al. 1990a,

1990b, 1992, 1993
Point of Departure: LOAEL of 0.5 mg/kg
Uncertainty Factor: 1,000
LSE Graph Keys: 56, 57, 58, 59, 60, 63, 64
Species: Mouse

MRL Summary: A provisional acute-duration oral MRL of 0.0005 mg/kg was derived for DDT, DDE, or
DDD based on increased spontaneous motor activity, delayed habituation, and decreased density of
muscarinic receptors in the cerebral cortex of NMRI mice at various timepoints after a single exposure to
technical DDT on PND 10. The provisional MRL is based on a LOAEL of 0.5 mg/kg on PND 10 and a
total uncertainty factor of 1,000 (10 for use of a LOAEL, 10 for extrapolation from animals to humans,
and 10 for human variability).

Selection of the Critical Effect: At least 30 animal studies have evaluated the acute oral toxicity of DDT,
DDE, or DDD and their related isomers in a variety of animal models including monkeys, rats, mice,
dogs, and rabbits. These studies examined a wide range of potentially sensitive targets: developmental,
neurodevelopmental, endocrine, hepatic, neurological, reproductive, and diabetes-related effects. The
LOAELSs for these outcomes range from 0.5 to 500 mg/kg/day. The lowest LOAELS for these effects
(and associated NOAELSs) are summarized in Table A-1; given the number of studies, data in the table are
limited to studies that identified LOAELs <50 mg/kg/day.

A comparison of the LOAELS suggest that the neurodevelopmental outcomes are the most sensitive effect
following acute-duration oral exposure, followed by other developmental, diabetes-related, liver,
reproductive, neurological, and endocrine outcomes. The lowest reliable LOAEL was 0.5 mg technical
DDT/kg for neurodevelopmental effects in mice identified in a group of seven related studies. Following
a single exposure on PND 10, mice exhibited delays in habituation behaviors, increased motor activities,
and reductions in muscarinic receptor densities in the cerebral cortex (Eriksson and Norberg 1986;
Eriksson et al. 1990a, 1990b, 1992, 1993; Johansson et al. 1995, 1996). Other developmental effects
including decreases in fetal weight (Fabro et al. 1984; Hart et al. 1972), retained thoracic nipples (You et
al. 1998), delayed vaginal opening (Gallert and Heinrichs 1975), and increases in body weight of adult
offspring (Gellert and Heinrichs 1975) were observed at doses >1.0 mg/kg/day. At 1 mg
DDT(NS)/kg/day, a 33% decrease in fetal weight was observed in rabbits (Fabro et al. 1984); it is noted
that changes in offspring weight status was a common effect following in utero exposure; however, the
direction of change was not consistent across studies. At 2 mg p,p’-DDE/kg/day, increases in fasting
blood glucose levels were observed in mice (Howell et al. 2014); no increases in glucose tolerance or
alterations in indicators of insulin-induced glucose disposal were observed. Increased relative and/or
absolute liver weights were commonly observed in rats acutely exposed to p,p’-DDT, p,p’-DDE, or
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Table A-1. Summary of Relevant NOAEL and LOAEL Values Following Acute Oral Exposure to DDT, DDE, and

DDD Isomers

NOAEL LOAEL
Species Duration (mg/kg/day) (mg/kg/day) Effect Reference/compound
Liver effects
F344 rat 2 weeks ND 5 Increased relative liver weight Tomiyama et al. 2004
p,p’-DDT
Wistar rat 2 weeks ND 12 Increased relative liver weight; necrotic changes Kostka et al. 2000
Technical DDT
F344 rat 2 weeks 7.6 23 Increased relative liver weight Nims et al. 1998
p,p-DDE
F344 rat 2 weeks 8.5 25 Increased relative liver weight Nims et al. 1998
p,p’-DDT
Long-Evans 4 days 12.5 25 Increased relative liver weight Leavens et al. 2002
rat p.p’-DDE
Sprague- 10 days ND 25 Increased absolute liver weight (42%) Kang et al. 2004
Dawley rat p.p’-DDE
Wistar rat 5o0rl12days ND 40 Increased in relative liver weight DeWaziers and Azais 1987
DDT(NS)
Neurodevelopmental effects
NMRI mouse Once PND 10 ND 0.5 Decreased muscarinic receptors in cerebral cortex; Johansson et al. 1995
increased spontaneous activity at 5 months Technical DDT
NMRI mouse Once PND 10 ND 0.5 Decreased muscarinic receptors in cerebral cortex; Johansson et al. 1996
increased spontaneous activity at 5 and 7 months Technical DDT
NMRI mouse Once at ND 0.5 Decrease in cerebral cortex muscarinic acetylcholine Eriksson et al. 1992
PND 3, 10, or receptor binding; delayed habituation in males at Technical DDT
19 4 months of age and dosed on PND 10; no change in

proportion of HA and LA binding sites or affinity
constants; no changes in mice dosed on PND 3 or 19
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Table A-1. Summary of Relevant NOAEL and LOAEL Values Following Acute Oral Exposure to DDT, DDE, and

DDD Isomers

NOAEL

LOAEL

Species Duration (mg/kg/day) (mg/kg/day) Effect Reference/compound
NMRI mouse Once, PND 10 ND 0.5 Increased motor activity (delayed habituation) at Eriksson et al. 1990b
4 months, increased potassium evoked acetylcholine ~ Technical DDT
release, reduced density of muscarinic receptors in
cerebral cortex at 3 months; no change in choline
acetyltransferase activity
NMRI mouse Once, PND 10 ND 0.5 Delayed habituation observed as increased motor Eriksson et al. 1990a
activity at 4 months DDT(NS)
NMRI mouse Once, PND 10 ND 0.5 At 5 months of age: delayed habituation (increased Eriksson et al. 1993
motor activity), decrease in cortical muscarinic DDT(NS)
acetylcholine receptors, no change in high affinity or low
affinity muscarinic binding sites
NMRI mouse Once, PND 10 ND 0.5 At 7 days after exposure: increased muscarinic receptor Eriksson and Norberg 1986
binding, decreased high affinity and increased low DDT(NS)
affinity muscarinic binding; no effect on sodium-
dependent choline uptake; no changes 24 hours after
exposure
Other developmental effects
New Zealand GDs 4-7 ND 1.0 On GD 28, 33% decreased fetal weight; decreased fetal Fabro et al. 1984
rabbit brain and kidney weights DDT(NS)
New Zealand GDs 7-9 ND 10 11% decreased fetal weight on day 28 Hart et al. 1972
rabbit p.p’-DDT
Sprague- GDs 14-18 ND 10 PND 13 males retained thoracic nipples; no effect on You et al. 1998
Dawley rat postnatal body weights, AGD, age of preputial p,p;-DDE
separation; no effect on reproductive organ weights or
serum testosterone
Sprague- GDs 15-19 ND 28 Delayed vaginal opening (2 days) Gellert and Heinrichs 1975
Dawley rat o,p’-DDD
Sprague- GDs 15-19 ND 28 Adult offspring: 11.9% increase in body weight; No Gellert and Heinrichs 1975
Dawley rat effects on estrous cycle, vaginal opening, or ovary, 0,p’-DDE

adrenal or anterior pituitary weights
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Table A-1. Summary of Relevant NOAEL and LOAEL Values Following Acute Oral Exposure to DDT, DDE, and
DDD Isomers

NOAEL LOAEL

Species Duration (mg/kg/day) (mg/kg/day) Effect Reference/compound
Sprague- GDs 15-19 ND 28 Offspring: 13% increase in body weight; no effects on  Gellert and Heinrichs 1975
Dawley rat estrous cycle, vaginal opening, or ovary, adrenal or 0,p’-DDT

anterior pituitary weights
Sprague- GDs 15-19 ND 28 In offspring: 26% decrease in ovary weight; 9% increase Gellert and Heinrichs 1975
Dawley rat body weight; no effects on estrous cycle or vaginal p,p’-DDT
opening
Neurological effects (adults)
F344 rat Once 25 50 Hyperirritability and tremors; more severe at Tilson et al. 1987
100 mg/kg/day p,p’-DDT
F344 rat Once 25 50 Tremors, more severe at 75 and 100 mg/kg/day; Hong et al. 1986; Hudson et
increased brain 5-HIAA, aspartate, and glutamate al. 1985
p,p’-DDT

Endocrine effects
Sprague- Once 25 50 Reduced capacity to concentrate iodine in thyroid Goldman 1981
Dawley rat Technical DDT
Dog 14 days ND 50 Decreased plasma glucocorticoids Cueto 1970

o,p’-DDD

Reproductive effects
New Zealand GDs 7-9 or ND 10 Increased resorptions and prematurity Hart et al. 1972
rabbit 21-23 p,p’-DDT
New Zealand GDs 7-9 ND 50 Increased resorptions Hart et al. 1971
rabbit p,p’-DDT

Diabetes-related effects
C57BL/6H 5 days 0.4 2 Hyperglycemia Howell et al. 2014
mouse p,p’-DDE

5-HIAA = 5-hydroxyindoleacetic acid; AGD = anogenital distance; GD = gestation day; LOAEL = lowest-observed-adverse-effect level; NOAEL = no-observed-
adverse-effect level; NS = not specified; ND = not determined; PND = postnatal day
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technical DDT, at doses >5 mg/kg/day (Kang et al. 2004; Kostka et al. 2000; Leavens et al. 2002; Nims et
al. 1998; Tomiyama et al. 2004). Kostka et al. (2000) was the only study reporting histological
alterations; necrotic liver changes were observed in rats exposed to 12 mg p,p’-DDT/kg/day for 14 days.

Increases in resorptions were observed in rabbits exposed to 10 mg/kg/day on GDs 7-9 (Hart et al. 1972).
Neurological and endocrine effects have been observed at higher doses (>50 mg/kg/day). The effects
included tremors in adult rats after single exposures to p,p’-DDT (Hong et al. 1986; Hudson et al. 1985;
Hwang and Van Woert 1978; Tilson et al. 1986, 1987) and decreased plasma glucocorticoids and reduced
capacity to concentrate iodine were observed in dogs exposed to o,p’-DDD for 14 days (Cueto 1970) and
in rats receiving a single dose to technical DDT (Goldman 1981), respectively. Neurodevelopmental
effects were selected as the critical effect for derivation of the acute-duration oral MRL since it occurred
at the lowest LOAEL of 0.5 mg/kg.

Selection of the Principal Studies: A group of seven related neurodevelopmental studies by the same
investigators have consistently demonstrated an increase in spontaneous behaviors resulting in delayed
habituation in 3—7-month-old mice (Eriksson and Norberg 1986; Eriksson et al. 1990a, 1990b, 1992,
1993; Johansson et al. 1995, 1996). Additionally, five of these studies consistently reported a decrease in
the density of muscarinic cholinergic receptors in the cerebral cortex at various time points following
exposure. The seven studies were selected as co-principal studies.

Summary of the Principal Studies:

Eriksson P, Nordberg A. 1986. The effects of DDT, DDOH-palmitic acid, and chlorinated paraffin on
muscarinic receptors and the sodium-dependent choline uptake in the central nervous system of immature
mice. Toxicol Appl Pharmacol 85:121-127.

Eriksson P, Archer T, Fredriksson A. 1990a. Altered behaviour in adult mice exposed to a single low
dose of DDT and its fatty acid conjugate as neonates. Brain Res 514:141-142.

Eriksson P, Nilsson-Hakansson L, Nordberg A, et al. 1990b. Neonatal exposure to DDT and its fatty
acid conjugate: Effects on cholinergic and behavioural variables in the adult mouse. Neurotoxicology
11:345-354.

Eriksson P, Ahlbom J, Fredriksson A. 1992. Exposure to DDT during a defined period in neonatal life
induces permanent changes in brain muscarinic receptors and behaviour in adult mice. Brain Res
582:277-281.

Eriksson P, Johansson U, Ahlbom J, et al. 1993. Neonatal exposure to DDT induces increased
susceptibility to pyrethroid (bioallethrin) exposure at adult age - changes in cholinergic muscarinic
receptor and behavioural variables. Toxicology 77:21-30

Johansson U, Fredriksson A, Eriksson P. 1995. Bioallethrin causes permanent changes in behavioural
and muscarinic acetylcholine receptor variables in adult mice exposed neonatally to DDT. EurJ
Pharmacol 293:159-166.

Johansson U, Fredriksson A, Eriksson P. 1996. Low-dose effects of paraoxon in adult mice exposed
neonatally to DDT: Changes in behavioural and cholinergic receptor variables. Environ Toxicol
Pharmacol 2:307-314.

In each study, groups of 10-day-old male NMRI mice were treated by gavage with a single dose of
0 (vehicle control) or 0.5 mg DDT (technical or NS)/kg in a 20% fat emulsion vehicle. Spontaneous
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behavior tests evaluating locomotion, rearing, and total activity were performed at either 4 (Eriksson
1990a, 1990b, 1992), 5 (Eriksson et al. 1993; Johansson et al. 1996), or 7 months of age (Johansson et al.
1995, 1996). To determine the importance of exposure time during development, Eriksson et al. (1992)
also dosed groups of mice on PND 3 or 19. To evaluate densities of muscarinic receptors, mice were
sacrificed 24 hours, 7 days (Eriksson and Nordberg 1986), or 4, 5, or 7 months following exposure
(Eriksson et al. 1990b, 1992; Johansson et al. 1995, 1996). Behavioral tests of spontaneous activity were
conducted on 9-12 mice/group for 1 hour, and scores were summed for three 20-minute periods. During
the last 40 minutes of testing, mice treated on PND 10 consistently showed significantly more activity
than untreated controls (see Table A-2). This was interpreted as disruption of a simple, non-associative
learning process (i.e., habituation) or a retardation in adjustment to a new environment. Mice dosed on
PND 3 or 19 responded similarly to vehicle controls indicating that the developmental processes
occurring on or immediately after PND 10 is particularly sensitive to exposure to technical DDT
(Eriksson et al. 1992). To try to relate behavioral effects to specific neurological changes in the brain,
several of the studies evaluated whether technical DDT affected the density of muscarinic acetylcholine
(MACHh) receptors in the brain, which are known to modulate neuronal excitability. Mice were sacrificed
at various time points and crude synaptosomal P2 fractions were prepared from the cerebral cortex for
measurement of MACh receptor densities. Details of sample preparation are less well described across
studies; Eriksson and Nordberg (1986) reported pooling fractions from two to three animals, thereby
generating a single biological replicate that was assayed in duplicate. More animals were used in other
studies, but whether these samples were also pooled is unclear.

A summary of the results of these studies is found in Table A-2. Increases in motor activity were
observed in mice exposed at PND 10 and tested at >4 months of age. Decreases in MACh receptor
densities in the cerebral cortex of males dosed on PND 10 ranged between 3 and 30% (decrease) at 3, 4,
5, or 7 months of age. No changes in MACh densities occurred within 24 hours after exposure, and at

7 days, a small, but significant increase in density was observed (Eriksson and Nordberg 1986). The
authors suggested that the changes in MACh density and behavior might be the consequence of early
interference with muscarinic cholinergic transmission specifically around the age of 10 days (Eriksson et
al. 1992). Eriksson et al. (1990b) also measured MACh densities from P2 fractions prepared from the
hippocampus and striatum, but only MACh densities within the cerebral cortex were reduced. A few
studies also measured proportions of muscarinic high- and low-affinity binding sites. In 7-day-old mice,
there was a significant increase in the percentage of low-affinity binding sites and a significant decrease
in high-affinity binding sites (Eriksson and Nordberg 1986). According to the authors, these low-affinity
binding sites correspond to the My receptor in the cerebral cortex, which is thought to be associated with
neuronal excitation. At later time points, no differences in HA or LA proportions were observed. Other
neurological tests described in these studies that yielded no significant effects include: measurements of
sodium dependent choline uptake in the cerebral cortex (Eriksson and Nordberg 1986); choline
acetyltransferase (ChAT) activity and potassium evoked release of ACh from the cerebral cortex
(Eriksson et al. 1990b); acetylcholinesterase activity; proportions of nicotinic high- and low-affinity
binding sites; and swim maze tests (Johannsson et al. 1995, 1996).
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Table A-2. Spontaneous Activity Test Results After a Single Oral Exposure of
NMRI Mice to 0.5 mg/kg Technical DDT on PND 10

Muscarinic

Treatment Evaluation age Total receptor
Reference (PND) (months)2 Locomotion® Rearing® activity®  density
Eriksson and 10 24 hours after  NT NT NT -
Nordberg 1986 dose
Eriksson and 10 7 days after NT NT NT 1
Nordberg 1986 dose
Eriksson et al. 10 4 -1 T -1 NT
1990a
Eriksson et al. 10 4 -1 T -1 l
1990b
Eriksson et al. 1992 10 4 -1 T 1 -1 l
Eriksson et al. 1992 3 4 --- --- --- -
Eriksson et al. 1992 19 4 --- --- --- -
Eriksson et al. 1993 10 5 -1t T -1 !
Johansson et al. 10 7 -1 T -1
1995
Johansson et al. 10 5 -1 "M -1 NT
1996
Johansson et al. 10 7 -1 T -1 !
1996

aAge at evaluation expressed in months unless indicated otherwise.
bResults reported (from left to right) for the 0-20-, 20—-40-, and 40—60-minute measurement periods, respectively.

- (dashes) = no significant difference from vehicle controls; 1 = increased at a particular time point, as compared with
controls; NT = not tested; PND = postnatal day

Within the group of studies, other tests were performed in attempts to further identify other exposure-
related neurological effects in the cerebral cortex. Conclusions drawn from these results are that:

(1) DDT did not significantly alter acetylcholinesterase activity; (2) none of the treatments altered the
density of nicotinic cholinergic receptors in the cortex; (3) none of the treatments altered performance in
the swim maze test; (4) DDT exposure did not alter K*-stimulated acetylcholine release; and (5) DDT did
not significantly alter sodium-dependent choline uptake in the cerebral cortex.

Selection of the Point of Departure for the MRL: The data were not amenable to benchmark dose
(BMD) modeling because only a single dose was evaluated. The LOAEL of 0.5 mg/kg/day was therefore
chosen as the POD.

Uncertainty Factor: The LOAEL of 0.5 mg/kg was divided by a total uncertainty factor of 1,000:
e 10 for use of a LOAEL
e 10 for animal to human extrapolation
e 10 for human variability

Other Additional Studies or Pertinent Information that Lend Support to this MRL: Three additional
studies by a different group of investigators evaluated neurobehavioral effects in mouse offspring after
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exposure in utero to doses ranging from 0.018 to 100 mg o,p’-DDT/kg/day during GDs 11-17 (Palanza et
al. 1999, 2001; vom Saal et al. 1995). Palanza et al. (2001) reported no effects of 0,p’-DDT exposure up
to a high dose of 100 mg/kg/day on cliff avoidance or righting reflexes in postnatal pups. Palanza et al.
(1999) administered doses of 0.018 and 0.18 o,p’-DDT/kg/day to pregnant dams and evaluated male
offspring territorial aggression at 3 months of age. Compared to controls, treated males showed no
statistically significant changes in the percent of attacking males per group or in other marks of
aggression (latency to attack, number of bites, total attack time, tail rattling, or defensive behaviors).
When only the attacking males from the control or the exposed groups were compared, the authors
reported a reduction in aggressive behaviors in exposed males. Males exposed to 0.018 mg
0,p’-DDT/kg/day showed a significant decrease in bite frequency and total attack time, and those exposed
to 0.18 o0,p’-DDT/kg/day also showed less tail rattling (Palanza et al. 1999). This is in contrast with a
previous study reporting an increase in urine marking behavior, which is often considered a territorial
behavior linked to displays of dominance and aggression (vom Saal et al. 1995). Palanza et al. (1999)
also reported a small (~<12%), but significant, reduction in paired testes weight in males exposed to
0.018 mg o,p’-DDT/kg/day, but not 0.18 mg o,p’-DDT/kg/day. These studies were not considered
suitable for MRL derivation due to a variety of issues, including poor reporting (e.g., no description or
inclusion of statistical analysis; vom Saal et al. 1995) and inconsistencies in results across doses (Palanza
etal. 1999, 2001). Since the decreased aggressive behavior effects described by Palanza et al. (1999)
were observed only when select subsets of individuals were included in the analysis and vom Saal et al.
(1995) reported an apparent increased aggressive behavior (e.g., increased urine marking), the collective
interpretation of these results is unclear.

Agency Contacts (Chemical Managers): Obaid Faroon
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MINIMAL RISK LEVEL (MRL) WORKSHEET

Chemical Name: DDT, DDE, DDD, and their isomers
Date: December 2019

Profile Status: Draft for Public Comment

Route: Oral

Duration: Intermediate

MRL.: 0.0002 mg/kg/day (provisional)
Critical Effect: Hepatocyte hypertrophy

Reference: Harada et al. 2003, 2006

Point of Departure: LOAEL of 0.17 mg/kg/day
Uncertainty Factor: 1,000

LSE Graph Key: 99

Species: Rat

MRL Summary: A provisional intermediate-duration oral MRL of 0.0002 mg/kg/day was derived for
DDT, DDE, and DDD based on an increased incidence of hepatocyte hypertrophy in rats administered
p,p’-DDT in their diets for 26 weeks. The provisional MRL is based on a LOAEL of 0.17 mg/kg/day and
a total uncertainty factor of 1,000 (10 for the use of a LOAEL, 10 for extrapolation from animals to
humans, and 10 for human variability).

Selection of the Critical Effect: Numerous animal studies have evaluated the oral toxicity of DDT, DDE,
or DDD and their related isomers following intermediate-duration exposure. These studies examined a
wide range of potentially sensitive targets. The LOAELS for these effects range from 0.25 to

200 mg/kg/day. The most sensitive outcomes were hepatic, reproductive, developmental, immunological,
and neurological effects. A summary of lowest LOAELSs (and associated NOAELS) for relevant
endpoints is presented in Table A-3; given the number of studies evaluating these endpoints, only
LOAELs <20 mg/kg/day are included in the table.

As shown in Table A-3, several effects associated with intermediate-duration exposure have been
observed at levels <0.17 mg/kg/day. These include: (1) liver effects such as hepatic hypertrophy (Harada
et al. 2003, 2006; Laug et al. 1950) and hepatocyte cytoplasmic vacuolation, mitochondrial changes, and
lipid droplets (Liu et al. 2017a, 2017b); (2) developmental effects including cardiac hypertension and
hypertrophy (La Merrill et al. 2016) and metabolic effects consisting of impaired glucose tolerance,
hyperinsulinemia, dyslipidemia, and impaired cold tolerance (La Merrill et al. 2014a, 2014b); and

(3) reproductive effects including decreased corpora lutea and number of implants (Lundberg et al. 1974).
The lowest LOAELSs for immunological effects, including decreased immunoglobulins or antibody titers
in response to antigens (Banerjee 1987a, 1987b; Banerjee and Koner 1997a; Banerjee et al. 1995, 1996,
1997, 1997b; Koner et al. 1998) and for neurological effects including decreased brain lipids (Sanyal et
al. 1986) were observed at higher doses.

The liver is considered a primary target for DDT, DDE, DDD, and their related isomers, and hepatic
toxicity (hepatocellular hypertrophy) was chosen as the critical effect for intermediate-duration exposures.
Sixteen intermediate-duration studies evaluated liver toxicity, including two recent multi-dose studies that
provide incidence data for non-neoplastic lesions in the liver (Harada et al. 2003, 2006; Hojo et al. 2006).
Observed effects include hepatocellular hypertrophy in rats at 0.17 mg/kg/day (Harada et al. 2003, 2006),
increases in liver weight in mice exposed to 5 mg p,p’-DDT/kg/day (Tomiyama et al. 2004), fatty changes
in hepatocytes in male rats exposed to 3.44 p,p’-DDT/kg/day (Hojo et al. 2006), and focal necrosis in rats
at 6.6 mg DDT(NS)/kg/day (Jonsson et al. 1981). Although several other effects also identified low
LOAEL values, there is more supporting and consistent evidence that the liver is the critical target.
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Table A-3. Summary of Relevant LOAEL and NOAEL Values Following Intermediate Oral Exposure to DDT, DDE,

or DDD Isomers

NOAEL LOAEL

Species Duration (mg/kg/day) (mg/kg/day) Effect Reference/compound
Liver effects
Osborne- 15-27 weeks 0.05 0.25 Cellular hypertrophy and cytoplasmic eosinophilia; Laug et al. 1950
Mendel rat only qualitative data reported; effects described Technical DDT
appear to have been minimal
C57BL/6N 8 weeks ND 1.0 Cytoplasmic vacuolation in hepatocytes, Liu et al. 2017a, 2017b
mouse mitochondrial changes and lipid droplets (qualitative p,p’-DDE
data only); no change in AST, ALT, ALP
F344/DuCrj rat 26 weeks 0.17 M Increased incidence of hepatocellular hypertrophy  Harada et al. 2003, 2006
0.21F 22F (6/6 exposed versus 0/6 controls) in both males and p,p’-DDT
females at 1.7 and 2.2 mg/kg/day, respectively;
2/6 males at 0.17 mg/kg/day
Sherman rat 2—6 months 0.5M 1.7M Mild hypertrophy, presence of lipospheres and cell Ortega 1956
5F 20 F margination; effects were dose-related and more Technical DDT

pronounced at 5 mg/kg/day; qualitative data only

Sprague- 2 generations, 0.343 M 3.44 M P and F1 males: centrilobular hypertrophy, fatty Hojo et al. 2006
Dawley rat 10 weeks before 0.73 F 3.75F change of hepatocytes (males only); increased p,p’-DDT
mating, then relative liver weights
through mating,
gestation, and
lactation
F344 rat 28 days ND 5 Increased absolute and relative liver weight, no liver Tomiyama et al. 2004
histology done p,p’-DDT
NMRI mouse 28 days ND 6.25 increased absolute and relative liver weight Orberg and Lundberg 1974
p,p’-DDT
Sprague- 36 weeks ND 6.6 Hepatic focal necrosis/regeneration Jonsson et al. 1981
Dawley rat DDT (NS)
Hissar albino  3-12 weeks 4.0 10 Increased relative liver weight (14.7%); no liver Banerjee et al. 1986
mouse histology done p,p’-DDT
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Table A-3. Summary of Relevant LOAEL and NOAEL Values Following Intermediate Oral Exposure to DDT, DDE,
or DDD Isomers

NOAEL LOAEL

Species Duration (mg/kg/day) (mg/kg/day) Effect Reference/compound
Wistar rat 3 weeks ND 15 Significant increase in liver weight; no liver histology Gupta et al. 1989
done p,p’-DDT
Wistar rat 6 weeks ND 20.2 Increased relative liver weight (14.7%); no liver Banerjee et al. 1996
histology done p,p’-DDT
Wistar rat 6 weeks ND 20.2 Increased relative liver weight (17.1% increase); no Banerjee et al. 1996
liver histology done p,p’-DDE
Neurological effects
Rhesus 100 days ND 10 15-20% decrease in brain lipids, central nervous Sanyal et al. 1986
monkey system phospholipids, and cholesterol Technical DDT
Developmental effects
C57BL/6J GD 12-PND 5 ND 1.7 Cardiac hypertension: increased systolic and La Merrill et al. 2016
mouse diastolic blood pressure in male offspring at Prepared mixture of
5 months; increase systolic in males and females at p,p’-DDT (77.2%) and
7 months; cardiac hypertrophy (increased left 0,p’-DDT (22.8%)
ventricular wall thickness) in females, but not males
C57BL/6J GD 12-PND 5 ND 1.7 In females on high-fat diets for 12 weeks: metabolic La Merrill et al. 2016
mouse syndrome (impaired glucose tolerance, Prepared mixture of
hyperinsulinemia, dyslipidemia, impaired cold p,p’-DDT (77.2%) and

tolerance, altered bile acid metabolism); no effect  o,p’-DDT (22.8%)
on timing of puberty

Sprague- GD 6-PND 20 5 15 Increased relative liver weight (10.1%) Yamasaki et al. 2009

Dawley rat p,p’-DDE

Wistar rat GDs 1-21 and 1.7 16.8 Decreased body weights and growth of nursing Clement and Okey 1974
LDs 1-21 pups 0,p’-DDT
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Table A-3. Summary of Relevant LOAEL and NOAEL Values Following Intermediate Oral Exposure to DDT, DDE,

or DDD Isomers

NOAEL LOAEL
Species Duration (mg/kg/day) (mg/kg/day) Effect Reference/compound
Immunological effects
Albino rat 31 days ND 1.9 Decreased mast cells Gablis et al. 1975
DDT (NS)
Albino rat 8-22 weeks 2.2 5.5 Decreased relative spleen weight (17% decrease), Banerjee 1987b
increased serum albumin/globulin ratio and reduced p,p’-DDT
IgG titers after tetanus toxoid stimulation; no effect
on IgM titers, relative thymus weight, or body weight
Wistar rat 4 weeks 2.3 5.7 Decreased IgG and IgM; increased albumin/globulin Banerjee et al. 1995
ratio p,p’-DDT
Hissar mouse 3-12 weeks 4.2 10.5 Decreased splenic plaque-forming cell response to Banerjee 1987a
T-antigen independent lipopolysaccharide at p,p’-DDT
weeks 6-12; decreased IgM antibody titer at
21 mg/kg/day
Rockfeller 24 weeks 4.3 10.7 Increased growth of Mycobacterium leprae in Banerjee and Koner 1997a
mouse footpad p,p’-DDT
Wistar rat 6 weeks ND 20.2 After ovalbumin immunization: decreased serum Banerjee et al. 1996
IgG and IgM, and ovalbumin antibody titre; p,p’-DDT
increased percent migration of leucocytes and
macrophages; decreased footpad thickness;
decreased relative spleen weight; no effect on
thymus weight
Reproductive effects
NMRI mouse 28 days ND 1.67 Prolonged length of estrus cycle; decreased Lundberg 1973
number of implants (223 versus 250 in controls) p,p’-DDT
NMRI Mouse  72-74 days ND 2.0 Decreased corpora lutea (17.2%) and small Lundberg 1974
decrease in implants (125 versus 128) p,p’-DDT
New Zealand 12 weeks ND 3.0 Decreased ovulation rate and slight decrease Lindenau et al. 1994

rabbit (3 times/week)

circulating progesterone post-insemination

Technical DDT

**DRAFT FOR PUBLIC COMMENT***



DDT, DDE, and DDD

APPENDIX A

A-19

Table A-3. Summary of Relevant LOAEL and NOAEL Values Following Intermediate Oral Exposure to DDT, DDE,

or DDD Isomers

NOAEL LOAEL
Species Duration (mg/kg/day) (mg/kg/day) Effect Reference/compound
Sprague- 2-generations, 0.73 3.75 FO females: decreased estradiol levels; increased  Hojo et al. 2006
Dawley rat 10 weeks before progesterone at 27.7 mg/kg/day, but no effects on p,p’-DDT
mating, then FO or F1 indices of mating and fertility, or viability of
through mating, F1 and F2 offspring in any exposure group
gestation, and
lactation
B6C3F1 mouse 86-130 days 3.4 5.1 Decreased number of pups/litter at birth or PND 1; Ledoux et al. 1977
decreased fertility Technical DDT
NMRI mouse 28 days ND 6.25 Reduced seminal vesicles weight (28% reduced) in Orberg and Lundberg 1974
castrated males only; no effect on seminal vesicles p,p’-DDT
or testes weight in intact animals
Sprague- 104 days; ND 35 Increased serum testosterone, increased testicular Patrick et al. 2016
Dawley rat 14 days in utero, mass and relative testes weight, and decreased DDE (NS)
20 lactational seminiferous tubule diameter, seminiferous
days, 70 days epithelium thickness, and lumen diameter
directly
Sprague- GD 6-PND 20 15 50 Significantly reduced weaning index and number of Yamasaki et al. 2009
Dawley rat pups live on PND 21; no significant effects on p,p’-DDE

number of litters, gestation index, gestational
length, number of pups born, delivery index, birth

index, or viability on PND 4

ALP = alkaline phosphatase; ALT = alanine aminotransferase; AST = aspartate aminotransferase; F = female(s); GD = gestation day; LOAEL = lowest observed
adverse effect level; M = male(s); ND = not detected; NOAEL = no observed-adverse-effect level; NS = not specified; P gen = parental generation;
PND = postnatal day; LD = lactation day
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Selection of the Principal Study: Harada et al. (2003, 2006) reported increases in the incidence of
hepatocellular hypertrophy in males exposed >0.17 mg/kg/day p,p’-DDT. Although the incidence (2/6)
was not statistically different from controls (0/6), ATSDR considered this dose associated with a 33%
increased incidence to be a LOAEL. At the next highest dose (1.7 mg/kg/day), hypertrophy was observed
in 6/6 males and 6/6 females. This LOAEL is supported by the Laug et al. (1950) and Liu et al. (20174,
2017b) studies. Other liver effects included microsomal enzyme activity, proliferation, inhibition of cell
communication, and oxidative stress, in both males and females made at several timepoints between 4 and
52 weeks. Laug et al. (1950) reported hepatocellular hypertrophy in rats exposed to 0.25 mg technical
DDT/kg/day for 15-27 weeks. However, Laug et al. (1950) provided no incidence data or statistical
analysis, and only noted that at 0.25 mg/kg/day, “some of the rats were unaffected,” and the liver effects
“were truly minimal.” Similarly, the Liu et al. (2017a, 2017b) studies only provided qualitative evidence
of hepatocellular cytoplasmic vacuolation, mitochondrial changes, and lipid droplets in mice exposed to
1.0 mg p,p’-DDE/kg/day for 8 weeks. Hojo et al. (2006), reported quantitative hepatocyte hypertrophy
incidence results that were consistent with the findings in Harada et al. (2003, 2006) and identified a
LOAEL of 3.44 mg p,p’-DDT/kg/day and a NOAEL of 0.343 mg/kg/day.

Summary of the Principal Study:

Harada T, Yamaguchi S, Ohtsuka R, et al. 2003. Mechanisms of promotion and progression of
preneoplastic lesions in hepatocarcinogenesis by DDT in F344 rats. Toxicol Pathol 31(1):87-98.

Harada T, Ohtsuka R, Takeda M, et al. 2006. Hepatocarcinogenesis by DDT in rats. J Toxicol Pathol
19:155-167.

Groups of 20 male and 20 female Fisher (F344/DuCirj) rats, 5 weeks of age, were administered 0, 5, 50, or
500 ppm p,p’-DDT in feed for 26 weeks (Harada et al. 2003, 2006). The study report provided intakes of
0,0.17,1.7, 0r 19.1 mg p,p’-DDT/kg/day (males) and 0, 0.21, 2.2, or 25.2 mg/kg/day (females), based on
average feed consumption and body weight throughout a 2-year feeding study. These were adopted as the
exposure doses for the 26-week collection point and are considered accurate for the following reasons:

(1) the reported average food consumptions at all doses were comparable between the 2-year study and a
pilot 4-week study; and (2) mean body weights of rats exposed to at least the two lowest doses were
comparable to controls. Animals were sacrificed and livers were examined for: (1) cell proliferation
(percent proliferating cell nuclear antigen [PCNA] labeling index), (2) GJIC (humber of GJIC protein
Cx32 spots), (3) microsomal enzyme induction (e.g., PROD activity and P450 isozyme contents,

(4) oxidative stress (LPO and 8-OHdG), and (5) histopathology.

No clinical signs, mortalities, or body weight changes compared with controls were noted during the first
year of this 2-year study. At 26 weeks, the liver lesions included: (1) hepatocellular hypertrophy at

26 weeks in 100% (6/6) of male and female rats treated with doses of >1.7 and 2.2 mg/kg/day,
respectively. In low-dose males (0.17 mg/kg/day), 2/6 rats had hypertrophy (0/6 in controls), but the
incidence was not statistically significantly elevated compared with controls and (2) large eosinophilic
altered hepatocellular foci (AHF) were observed in high-dose males (19.1 mg/kg/day), but not females.
In addition to these lesions, the following effects were noted in the livers: (1) significantly decreased
hepatic levels of GJIC protein Cx32 spots were observed in males starting at 1.7 mg/kg/day and in
females at 25.2 mg/kg/day, (2) statistically significantly increased hepatic levels of CYP1A2 and
CYP3AZ2 protein were observed starting at 0.17 mg/kg/day and increased PROD activity and CYP2B1
and CYP4AL1 levels starting at 1.7 mg/kg/day in males. In females, PROD activity, and CYP2B1 and
CYP3AZ2 levels increased starting at 2.2 mg/kg/day, and (3) signs of oxidative stress were only observed
at higher doses. Hepatic LPO contents significantly increased starting at 1.7 or 2.2 mg/kg/day in males
and females, respectively, and 8-OHdG levels increased in males only at 19.2 mg/kg/day. No significant
changes in cell proliferation were noted in the livers of exposed animals compared with controls.
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Selection of the Point of Departure for the MRL: The Harada et al. (2003, 2006) study identified a
LOAEL of 0.17 mg/kg/day for hepatocellular hypertrophy in male rats exposed to p,p’-DDT for

26 weeks. The lowest LOAEL in female rats was 2.2 mg/kg/day, also for hepatocellular hypertrophy.
BMD modeling was not considered appropriate because the small number of animals per group (six
animals) is not enough for statistical analysis because of the large variance in the data (eight animals
would be needed for 95% confidence).

Uncertainty Factor: The LOAEL is divided by a total uncertainty factor of 1,000:
e 10 for the use of a LOAEL
e 10 for extrapolation from animals to humans
e 10 for human variability

Provisional MRL = LOAEL + UFs
0.17 mg/kg/day + (10 x 10 x 10) = 0.0002 mg/kg/day

Other Additional Studies or Pertinent Information that Lend Support to this MRL: The identification
of the liver as the most sensitive target of toxicity is supported by a number of laboratory animal species
reporting liver effects following intermediate-duration oral exposure to several DDT, DDE, and DDD
isomers (Banerjee et al. 1986, 1996; Gupta et al. 1989; Harada et al. 2003, 2006; Hojo et al. 2006;
Jonsson et al. 1981; Laug et al. 1950; Liu et al. 2017a, 2017b; Orberg and Lundberg 1974; Ortega 1956;
Yamaski et al. 2009). Four epidemiology studies have evaluated the possible associations between serum
or cord blood DDT or DDE levels and serum or urinary biomarkers of liver damage or dysfunction
(Freire et al. 2015a, 2015b; Morgan and Lin 1978; Serdar et al. 2014; Sunyer et al. 2008). The results of
these studies do not provide consistent evidence for associations between levels of DDT/DDE/DDD
biomarkers and alterations in serum levels of alanine aminotransferase, aspartate aminotransferase,
v-glutamyl transferase, lactate dehydrogenase, or bilirubin (Freire et al. 2015a, 2015b; Morgan and Lin
1978; Serdar et al. 2014). One study did find an association between cord blood DDE or DDT levels and
urinary porphyrin levels (Sunyer et al. 2008).

Agency Contacts (Chemical Managers): Obaid Faroon
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MINIMAL RISK LEVEL (MRL) WORKSHEET

Chemical Name: DDT, DDE, DDD, and their isomers
Date: December 2019

Profile Status: Draft for Public Comment

Route: Oral

Duration: Chronic

MRL.: 0.0001 mg/kg/day (provisional)
Critical Effect: Hepatocellular hypertrophy
Reference: Harada et al. 2003, 2006

Point of Departure: BMDLg of 0.01 mg/kg/day
Uncertainty Factor: 100
LSE Graph Key: 152
Species: Rat

MRL Summary: A provisional chronic-duration oral MRL of 0.0001 mg/kg/day was derived for DDT,
DDE, and DDD based on an increased incidence of hepatocyte hypertrophy in rats administered
p,p’-DDT in their diets for up to 104 weeks. The provisional MRL is based on a BMDL o of

0.01 mg/kg/day and a total uncertainty factor of 100 (10 for extrapolation from animals to humans and
10 for human variability).

Selection of the Critical Effect: At least 35 animal studies have evaluated the chronic oral toxicity of
DDT, DDE, or DDD and their related isomers. These studies examined a wide range of potentially
sensitive targets; the most sensitive effects appear to be hepatic, body weight, developmental,
hematological, and neurological outcomes. A summary of the lowest reliable LOAELSs (and associated
NOAELSs) for these sensitive endpoints is presented in Table A-4; the table is limited to LOAELS of
<27 mg/kg/day, because of the large number of chronic-duration studies.

A comparison of the lowest LOAELS identified in animal studies suggests that the liver may be the most
sensitive target, followed by body weight, developmental, neurological, and hematological alterations.
Sixteen studies examined the liver in rats, mice, monkeys, hamsters, and dogs chronically exposed to
DDT, DDE, or DDD (Cabral et al. 1982a; Deichmann et al. 1967; Del Pup et al. 1978; Durnham et al.
1963; Fitzhugh and Nelson 1947; Graillot et al. 1975; Harada et al. 2003, 2006; Lehman 1965; NCI 1978
[six studies]; Rossi et al. 1983; Takayama et al. 1999). Additionally, a human study examined potential
liver effects following 12-18-month dietary exposure to 0.5 mg/kg/day but did not find alterations in
parameters of liver function (Hayes et al. 1956). In laboratory animals, fatty metamorphosis,
hepatocellular hypertrophy, necrosis, altered hepatocellular foci, or amyloidosis have been observed at
LOAELSs of 0.17-49 mg/kg for technical DDT, p,p’-DDT, or p,p’-DDE. In contrast to these findings,
NCI (1978) reported NOAELSs of 231 and 142 mg/kg/day in rats and mice, respectively, exposed to
technical DDD for 78 weeks, suggesting that the rodent liver may be less sensitive from chronic exposure
to DDD, compared with DDT or DDE. At 0.4 mg/kg/day, increases in body weight gain were observed
in the PO and F1 (categorized as a developmental effect) rats exposed to p,p’-DDT in a 2-generation study
involving lifetime exposure (Tomatis et al. 1972). The lowest LOAEL for both neurological and
hematological effects is 19.1 mg p,p’-DDT/kg/day (Harada et al. 2003, 2006; Tomita et al. 2013); effects
observed at this dose level included tremors, reductions in hemoglobin levels, and increased
hematopoiesis in the bone marrow. Liver effects were selected as the critical effect because the lowest
LOAEL was for liver effects, and there are extensive data supporting it as a critical effect.
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Table A-4. Summary of Relevant LOAEL and NOAEL Values Following Chronic Oral Exposure to DDT, DDE, and
DDD Isomers

NOAEL LOAEL
Species Duration (mg/kg/day) (mg/kg/day) Effect Reference/compound
Hepatic effects
F344/DuCrj rat 2 years ND 0.17 M Increased incidence of hepatocellular hypertrophy Harada et al. 2003, 2006
22F p,p’-DDT
B6C3F1 mouse 78 weeks ND 3.7M Amyloidosis (males only) NCI 1978
Technical DDT
Cynomolous 130 months ND 6.4F Fatty changes Takayama et al. 1999
monkey p,p’-DDT
Osborne-Mendel 2 years ND 7 Focal hepatocellular necrosis Fitzhugh and Nelson 1947
rat Technical DDT
Osborne-Mendel 27 months ND 20 Focal hepatocellular necrosis Deichmann et al. 1967
rat DDT (NS)
Syrian hamster Lifetime 10 M 20M Focal necrosis, hepatocyte hypertrophy, no Cabral et al. 1982a
increase in tumors Technical DDT
Osborne-Mendel 78 weeks ND 23 M Fatty metamorphosis NCI 1978
rat Technical DDT
Neurological effects
F344/DuCrj rat 2 years 1.7M 19.1 M Whole body tremors weeks 70-104 Harada et al. 2003, 2006
22F 252 F p,p’-DDT
Developmental effects
CF1 mouse 2-generation 0.4 Increased offspring body weight: >50% increase Tomatis et al. 1972
study involving at some time-points (particularly in males) p,p’-DDT
lifetime between 5 and 18 months; no dose-dependent
exposure pattern
Sprague-Dawley 2-generation 1.9 18.6 Tail abnormalities (constriction rings in 13.2— Ottoboni 1969

rat

25.5% incidence); no effect on birth weights or
body weights at weaning

Technical DDT
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Table A-4. Summary of Relevant LOAEL and NOAEL Values Following Chronic Oral Exposure to DDT, DDE, and
DDD Isomers

NOAEL LOAEL

Species Duration (mg/kg/day) (mg/kg/day) Effect Reference/compound
Hematological effects
F344 rat Up to 0.17 1.7 Reduced hemoglobin and mean corpuscular Tomita et al. 2013
104 weeks volume at week 78, but not at 104 weeks; p,p’-DDT
increased hematopoiesis in bone marrow
Osborne-Mendel 27 months 20 Hemolysis in spleen Deichmann et al. 1967
rat DDT (NS)
Body weight effects
CF1 mouse 2-generation 0.4 Significant increase in body weights in PO females Tomatis et al. 1972
study involving (up to 60% increase) compared with controls p,p’-DDT
lifetime between 3 and 18 months; largest increases at
exposure lowest dose
F344/DuCrj rat 2 years 1.7 19.1 12% decreased mean body weight Harada et al. 2003, 2006
p,p’-DDT

F = female(s); LOAEL = lowest observed adverse effect level; M = male(s); NOAEL = no observed-adverse-effect level; NS = not specified
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Selection of the Principal Study: The Harada et al. (2003, 2006) study was selected as the basis of the
chronic-duration oral MRL because it identified the lowest LOAEL for liver effects and provides
adequate data to describe the dose-response relationship at low-dose levels.

Summary of the Principal Study:

Harada T, Yamaguchi S, Ohtsuka R, et al. 2003. Mechanisms of promotion and progression of
preneoplastic lesions in hepatocarcinogenesis by DDT in F344 rats. Toxicol Pathol 31(1):87-98.

Harada T, Ohtsuka R, Takeda M, et al. 2006. Hepatocarcinogenesis by DDT in rats. J Toxicol Pathol
19:155-167.

Starting at 5 weeks of age, groups of 40 male and 40 female Fisher (F344/DuCrj) rats and a satellite group
of 20 males and 20 females were fed p,p’-DDT in their diets at dietary concentrations of 0, 5, 50, or

500 ppm (Harada et al. 2003, 2006). The study report provided intakes of 0, 0.17, 1.7, or 19.1 mg
p,p’-DDT/kg/day (males) and 0, 0.21, 2.2, or 25.2 mg/kg/day (females), based on average feed
consumption and body weight throughout the 2-year feeding study. Six males and six females from each
dose group were sacrificed after 26, 52, and 78 weeks of treatment and the following endpoints in the
liver were monitored: (1) cell proliferation activity in the liver (immunohistochemistry staining for
PCNA); (2) GJIC (immunohistochemistry analysis for hepatic gap junction protein connexin 32 [Cx32]);
(3a) hepatic microsomal enzyme activity (PROD activity) and (3b) cytochrome P450 isozyme contents;
hepatic levels of oxidative stress markers: (4a) LPO and (4b) 8-OHdG; (5) absolute and relative liver
weights; and (6) histopathological examination of livers with morphometry.

Male and female rats in the high-dose group (19.1 and 25.2 mg/kg/day) had whole body tremors in
weeks 70-104; females appeared more sensitive to tremors. There was no treatment-related mortality
during the study. Mean body weight decreases of 12 and 25% were observed in males at 19.1 mg/kg/day
and females at 25.2 mg/kg/day, respectively, but it is unclear when this was determined during the study.
Body weights of rats at lower doses were not significantly different from controls. There was a tendency
for increased food intake in males at 19.1 mg/kg/day, though not statistically different from controls.
Non-neoplastic and neoplastic lesions were observed in the liver. Absolute and relative liver weight data
were provided for the treated groups but not for the control group, so the magnitude of the changes
(increases) compared with controls cannot be determined. Centrilobular hepatocellular hypertrophy was
reported in males at all doses and in females at 2.2 and 25.2 mg/kg/day; incidence and severity showed a
dose-related response and were related to elevated microsomal activity. Increased incidences of
eosinophilic altered hepatocellular foci (AHF) were observed in males dosed with >1.7 mg/kg/day and
females dosed with >2.2 mg/kg/day. The number and size of AHF increased with treatment time and
dose and appeared earlier in males; AHFs were often located close to, or within, hypertrophic regions.
Males in the 1.7 and 19.1 mg/kg/day groups had a significantly increased incidence of hepatocellular
adenomas first seen on week 104. Females in the 25.2 mg/kg/day group also showed a significantly
increased incidence of hepatocellular adenomas on week 104. Total incidences in the 0, 0.17, 1.7, and
19.1 mg/kg/day males were 0/40, 0/40, 5/40, and 22/40, respectively; corresponding incidences in females
at 0, 0.21, 2.2, and 25.2 mg/kg/day were 0/40, 0/40, 0/40, and 16/40. Significantly increased incidence of
hepatocellular carcinomas occurred only in males at 19.1 mg/kg/day (14/40 versus 0/40 in all other

groups).

There was no cell proliferation in the liver (as measured by the percent PCNA L1 in the liver) at any dose
for either sex. Significant decreases in liver GJIC (as measured by number of GJIC protein Cx32)
occurred at the mid- and high-dose throughout the duration of the study. A significant decrease in GJIC
protein Cx32 was found in males in the low-dose group at 78 weeks, but not at any other time point.
There were significant changes in hepatic microsomal enzyme activity and P450 isozyme contents.
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Significantly increased PROD activity (males: >0.17 mg/kg/day; females: >2.2 mg/kg/day) occurred
throughout the study; except for males at the highest dose where the increase was not significant after

52 weeks of exposure. Rats of both sexes in the mid- and high-dose groups showed dose-dependent
significant increases of CYP2B1 and CYP3A2 enzymes. There were no dose-dependent, treatment-
related changes in CYP1A2 or CYP4A1 enzymes in either sex. Oxidative stress was evident in increased
hepatic lipid peroxide in males at 50 and 500 ppm; females showed inconsistent increases with significant
differences occurring at 26 and 104 weeks at the mid dose, and only at 26 weeks at the high dose.
Increased 8-OHAG levels were significant at the highest dose in both males and females.

Selection of the Point of Departure for the MRL: The Harada et al. (2003, 2006) study identified a
LOAEL of 0.17 mg/kg/day for hepatocellular hypertrophy in male rats exposed to p,p’-DDT for 78 or
104 weeks. The lowest LOAEL in female rats was 2.2 mg/kg/day also for hepatocellular hypertrophy.
BMD modeling was conducted to identify a POD using incidence data for hepatocellular hypertrophy in
males because consistent evidence across multiple studies suggest males are more sensitive to liver
toxicity due to exposure to DDT isomers than females.

Male rat incidence data for 78 and 104 weeks of exposure (Table A-5) were fit to all available
dichotomous models in EPA’s BMDS (version 2.6.0) using the extra risk option. Adequate model fit was
judged by three criteria: goodness-of-fit statistics (chi-square p-value >0.1), visual inspection of the dose-
response curve, and scaled residual at the data point (except the control) closest to the predefined BMR
(0% extra risk). Among all of the models providing adequate fit to the data, the lowest BMDL o values
were selected as potential PODs when the difference between the BMDL o estimated from these models
was >3-fold; in this case, several models resulted in equivalent BMDL o values, and therefore, the model
with the lowest Akaike’s Information Criterion (AIC) was chosen. Modeling results are presented in
Table A-6 and Figure A-1 for the 78-week dataset and in Table A-7 and Figure A-2 for the 104-week
dataset. To obtain an adequate fit of the 104-week incidence data, the highest dose was dropped. A
BMDL value of 0.01 mg/kg/day for hepatocyte hypertrophy was obtained for both datasets (from the
1-degree multistage model for the 78-week data and the log-logistic model for the high-dose-dropped
104-week data) and was selected as the basis of the MRL.

Table A-5. Incidences for Hepatic Hypertrophy in Male F344/DuCrj Rats after
78- and 104-Week Exposure to p,p’-DDT in the Diet

Dose (mg/kg/day) Incidence at 78 weeks/N Incidence at 104 weeks/N
0 0/8 0/35
0.17 4/8 15/30
1.7 8/8 33/36

19.1 717 31/33

N = total number of animals examined

Source: Harada et al. 2003, 2006
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Table A-6. Model Predictions for Hepatocyte Hypertrophy in Male F344/DuCrj
Rats Administered p,p’-DDT in Their Diet For 78 Weeks

X2 Scaled residuals®

Goodness- Dose Dose BMD;y BMDLjo

of-fit below above Overall (mg/kg/ (mg/kg/
Model DF x? p-value2 BMD BMD largest AIC day) day)
Gamma® 2 0.00 1.00 0.00 0.00 0.00 15.09 0.07 0.01
Logistic 2 0.01 0.99 -0.12 0.01 -0.12 15.12 0.11 0.04
LogLogistic? 2 0.00 1.00 0.00 0.00 0.00 15.09 0.13 0.01
LogProbitd 2 0.00 1.00 0.00 0.00 0.00 15.09 0.10 0.02
Multistage (1-degree)®’ 3 0.01 1.00 0.00 -0.03 0.09 13.11 0.03 0.01
Multistage (2-degree)® 2 0.00 1.00 0.00 0.00 0.01 15.09 0.03 0.01
Multistage (3-degree)® 1 0.00 0.99 0.00 0.00 0.02 17.09 0.03 0.01
Probit 2 0.00 1.00 0.00 0.00 0.00 15.09 0.13 0.04
Weibull® 2 0.00 1.00 0.00 0.00 0.00 15.09 0.04 0.01

aValues <0.1 fail to meet conventional goodness-of-fit criteria.

bScaled residuals at doses immediately below and above the BMD; also the largest residual at any dose.

¢Power restricted to =1.

dSlope restricted to 21.

®Betas restricted to =0.

Selected model. All models provided adequate fit to the data. BMDLs for models providing adequate fit were not
sufficiently close (differed by >three-fold). Since several models resulted in equivalent low BMDLs, the model with
the lowest AIC is selected.

AIC = Akaike Information Criterion; BMD = maximum likelihood estimate of the exposure concentration associated
with the selected benchmark response; BMDL = 95% lower confidence limit on the BMD (subscripts denote
benchmark response: i.e., 10 = exposure concentration associated with 10% extra risk); DF = degrees of freedom;

Source: Harada et al. 2003, 2006
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Figure A-1. Observed and Multistage (1-Degree) Predicted Incidence
of Hepatocyte Hypertrophy in Rats Administered p,p’-DDT in Their
Diet for 78 Weeks

Multistage Model, with BMR of 10% Extra Risk for the BMD and 0.95 Lower Confidence Limit for the BMDL
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Table A-7. Model Predictions for Hepatocyte Hypertrophy in Male F344/DuCrj
Rats Administered p,p’-DDT in Their Diet For 104 Weeks

X2

Scaled residualsP

Goodness- Dose

Dose

BMD1o

BMDL10

of-fit below above Overall (mg/kg/ (mg/kg/

Model DF ¥x? p-value? BMD BMD largest AIC  day) day)
Full dataset

Gamma® 2.00 112.06 0.00 209 403 -8.81 139.65 ND ND
Logistic 2.00 51.91 0.00 0.70 4.78 -5.11 149.57 ND ND
LogLogistic® 3.00 8.75 0.03 0.00 0.36 -2.91 83.55 ND ND
LogProbit? 3.00 6,031.67 0.00 0.00 2.85 -77.60 115.64 ND ND
Multistage (1-degree)® 2.00 112.06 0.00 209 4.03 -881 139.65 ND ND
Multistage (2-degree)® 2.00 112.06 0.00 209 4.03 -881 139.65 ND ND
Multistage (3-degree)® 2.00 112.06 0.00 209 403 -881 139.65 ND ND
Probit 2.00 52.48 0.00 0.65 494 -518 150.90 ND ND
Weibull® 2.00 112.06 0.00 209 403 -881 139.65 ND ND
High dose dropped

Gamma® 2.00 9.64 0.01 0.00 241 241 72.11 ND ND
Logistic 1.00 17.44 0.00 3.03 -0.50 3.03 88.92 ND ND
LogLogisticdf 1.00 0.00 1.00 0.00 0.00 0.00 66.24 0.02 0.01
LogProbitd 2.00 7.99 0.02 0.00 1.26 -2.53 69.54 ND ND
Multistage (1-degree)® 2.00 9.64 0.01 0.00 241 241 7211 ND ND
Multistage (2-degree)® 2.00 9.64 0.01 0.00 241 241 7211 ND ND
Probit 1.00 17.69 0.00 3.12 -040 3.12 88.89 ND ND
Weibull® 2.00 9.64 0.01 0.00 241 241 72.11 ND ND

aValues <0.1 fail to meet conventional goodness-of-fit criteria.
bScaled residuals at doses immediately below and above the BMD; also the largest residual at any dose.

‘Power restricted to 21.
dSlope restricted to 1.
®Betas restricted to =0.

fSelected model. None of the models provided adequate fit to the data using the full dataset. Using the reduced
dataset (highest dose dropped), the only model that provided adequate fit to the data was the Log Logistic.

AIC = Akaike Information Criterion; BMD = maximum likelihood estimate of the exposure concentration associated
with the selected benchmark response; BMDL = 95% lower confidence limit on the BMD (subscripts denote

benchmark response: i.e., 10 = exposure concentration associated with 10% extra risk); DF = degrees of freedom;
ND = not determined, goodness-of-fit criteria, p<0.10

Source: Harada et al. 2003, 2006
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Figure A-2. Observed and Log-logistic Predicted Incidence of Hepatocyte
Hypertrophy in Rats Administered p,p’-DDT in Their Diet for 104 Weeks

Log-Logistic Model, with BMR of 10% Extra Risk for the BMD and 0.95 Lower Confidence Limit for the BMDL
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Uncertainty Factor: The BMDLg s divided by a total uncertainty factor of 100:
e 10 for extrapolation from animals to humans
e 10 for human variability

Provisional MRL = BMDLo + UFs
0.01 mg/kg/day + (10 x 10) = 0.0001 mg/kg/day

Other Additional Studies or Pertinent Information that Lend Support to this MRL: The identification
of the liver as the most sensitive target of toxicity is supported by studies in several laboratory animal
species reporting liver effects following chronic-duration oral exposure to DDT, DDE, and DDD isomers
(Cabral et al. 1982a; Deichmann et al. 1967; Del Pup et al. 1978; Durnham et al. 1963; Fitzhugh and
Nelson 1947; Graillot et al. 1975; Harada et al. 2003, 2006; Lehman 1965; NCI 1978; Rossi et al. 1983;
Takayama et al. 1999). The observed effects included fatty metamorphosis, hepatocellular hypertrophy,
necrosis, altered hepatocellular foci, and amyloidosis. No liver effects (as assessed via serum liver
enzyme levels) were observed in an experimental human study involving exposure to 0.5 mg technical
DDT/kg/day (Hayes et al. 1956). Similarly, environmental exposure studies did not find alterations in
serum clinical markers of liver damage or dysfunction associated with serum blood DDT or DDE levels
(Freire et al. 20154, 2015b; Morgan and Lin 1978; Serdar et al. 2014). Sunyer et al. (2008) did find an
association between cord blood DDE or DDT levels and urinary porphyrin levels (Sunyer et al. 2008).

Agency Contacts (Chemical Managers): Obaid Faroon
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APPENDIX B. LITERATURE SEARCH FRAMEWORK FOR DDT, DDE, and
DDD

The objective of the toxicological profile is to evaluate the potential for human exposure and the potential
health hazards associated with inhalation, oral, or dermal/ocular exposure to DDT, DDE, and DDD.

B.1 LITERATURE SEARCH AND SCREEN

A literature search and screen was conducted to identify studies examining health effects, toxicokinetics,
mechanisms of action, susceptible populations, biomarkers, chemical interactions, physical and chemical
properties, production, use, environmental fate, environmental releases, and environmental and biological
monitoring data for DDT, DDE, and DDD. ATSDR primarily focused on peer-reviewed articles without
publication date or language restrictions. Non-peer-reviewed studies that were considered relevant to the
assessment of the health effects of DDT, DDE, and DDD have undergone peer review by at least three
ATSDR-selected experts who have been screened for conflict of interest. The inclusion criteria used to
identify relevant studies examining the health effects of DDT, DDE, and DDD are presented in

Table B-1.

Table B-1. Inclusion Criteria for the Literature Search and Screen

Health Effects
Species
Human
Laboratory mammals
Route of exposure
Inhalation
Oral
Dermal (or ocular)
Parenteral (these studies will be considered supporting data)
Health outcome
Death
Systemic effects
Body weight effects
Respiratory effects
Cardiovascular effects
Gastrointestinal effects
Hematological effects
Musculoskeletal effects
Hepatic effects
Renal effects
Dermal effects
Ocular effects
Endocrine effects
Immunological effects
Neurological effects
Reproductive effects
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Developmental effects
Other noncancer effects
Cancer

Toxicokinetics
Absorption
Distribution
Metabolism
Excretion
PBPK models
Biomarkers
Biomarkers of exposure
Biomarkers of effect
Interactions with other chemicals
Potential for human exposure
Releases to the environment
Air
Water
Soil
Environmental fate
Transport and partitioning
Transformation and degradation
Environmental monitoring
Air
Water
Sediment and soil
Other media
Biomonitoring
General populations
Occupation populations

B.1.1 Literature Search

The current literature search was intended to update the 2002 toxicological profile for DDT, DDE, and
DDD; thus, the literature search was restricted to studies published between August 2000 to November
2016. The following main databases were searched in November 2016:

e PubMed
o National Library of Medicine’s TOXLINE
e Scientific and Technical Information Network’s TOXCENTER

The search strategy used the chemical names, Chemical Abstracts Service (CAS) numbers,

synonyms, Medical Subject Headings (MeSH) headings, and keywords for DDT, DDE, and DDD.
The query strings used for the literature search are presented in Table B-2.
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The search was augmented by searching the Toxic Substances Control Act Test Submissions (TSCATS),
NTP website, and National Institute of Health Research Portfolio Online Reporting Tools Expenditures
and Results (NIH RePORTER) databases using the queries presented in Table B-3. Additional databases
were searched in the creation of various tables and figures, such as the TRI Explorer, the Substance
Priority List (SPL) resource page, and other items as needed. Regulations applicable to DDT, DDE, and
DDD were identified by searching international and U.S. agency websites and documents.

Review articles were identified and used for the purpose of providing background information and
identifying additional references. ATSDR also identified reports from the grey literature, which included
unpublished research reports, technical reports from government agencies, conference proceedings and
abstracts, and theses and dissertations.

Table B-2. Database Query Strings

Database
search date Query string

PubMed

11/2016 ((("DDT/toxicity"[mh] OR "DDT/adverse effects"[mh] OR "DDT/poisoning"[mh] OR
"DDT/pharmacokinetics"[mh]) OR ("DDT"[mh] AND ("environmental exposure”[mh] OR
ci[sh])) OR ("DDT"[mh] AND toxicokinetics[mh:noexp]) OR ("DDT/blood"[mh] OR
"DDT/cerebrospinal fluid"[mh] OR "DDT/urine"[mh]) OR ("DDT"[mh] AND ("endocrine
system"“[mh] OR "hormones, hormone substitutes, and hormone antagonists“[mh] OR
"endocrine disruptors"[mh])) OR ("DDT"[mh] AND ("computational biology“[mh] OR
"medical informatics"[mh] OR genomics[mh] OR genome[mh] OR proteomics[mh] OR
proteome[mh] OR metabolomics[mh] OR metabolome[mh] OR genes[mh] OR "gene
expression"[mh] OR phenotype[mh] OR geneticsmh] OR genotype[mh] OR
transcriptome[mh] OR ("systems biology"[mh] AND ("environmental exposure"[mh] OR
"epidemiological monitoring”"[mh] OR analysis[sh])) OR "transcription, genetic "[mh] OR
"reverse transcription"[mh] OR "transcriptional activation"[mh] OR "transcription
factors"[mh] OR ("biosynthesis"[sh] AND (RNA[mh] OR DNA[mh])) OR "RNA,
messenger'[mh] OR "RNA, transfer"[mh] OR "peptide biosynthesis"[mh] OR "protein
biosynthesis"[mh] OR "reverse transcriptase polymerase chain reaction"[mh] OR "base
sequence"[mh] OR "trans-activators"[mh] OR "gene expression profiling"[mh])) OR
("DDT/antagonists and inhibitors"[mh]) OR ("DDT/metabolism"[mh] AND ("humans"[mh]
OR "animals"[mh])) OR ("DDT"[mh] AND cancer[sb]) OR ("DDT/pharmacology"“[majr] AND
(to[sh] OR po[sh] OR ae[sh] OR pk[sh] OR (me[sh] AND ("humans"[mh] OR
"animals"[mh])) OR ci[sh] OR bl[sh] OR cf[sh] OR ur[sh]))) OR (("dichlorodiphenyl
dichloroethylene/toxicity"[mh] OR "dichlorodiphenyl dichloroethylene/adverse effects"[mh]
OR "dichlorodiphenyl dichloroethylene/poisoning“[mh] OR "dichlorodiphenyl
dichloroethylene/pharmacokinetics"[mh]) OR ("dichlorodiphenyl dichloroethylene"[mh] AND
("environmental exposure"[mh] OR ci[sh])) OR ("dichlorodiphenyl dichloroethylene"[mh]
AND toxicokinetics[mh:noexp]) OR ("dichlorodiphenyl dichloroethylene"[mh] AND
toxicokinetics[mh:noexp]) OR ("dichlorodiphenyl dichloroethylene/blood"[mh] OR
"dichlorodiphenyl dichloroethylene/cerebrospinal fluid"[mh] OR "dichlorodiphenyl
dichloroethylene/urine”"[mh]) OR ("dichlorodiphenyl dichloroethylene"[mh] AND ("endocrine
system"[mh] OR "hormones, hormone substitutes, and hormone antagonists"[mh] OR
"endocrine disruptors"[mh])) OR ("dichlorodiphenyl dichloroethylene”[mh] AND
("computational biology"[mh] OR "medical informatics"[mh] OR genomics[mh] OR
genome[mh] OR proteomics[mh] OR proteome[mh] OR metabolomicsimh] OR
metabolome[mh] OR genes[mh] OR "gene expression"[mh] OR phenotype[mh] OR
geneticsmh] OR genotype[mh] OR transcriptome[mh] OR ("systems biology"[mh] AND
("environmental exposure"[mh] OR "epidemiological monitoring”"[mh] OR analysis[sh])) OR
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Table B-2. Database Query Strings

Database

search date Query string

"transcription, genetic "[mh] OR "reverse transcription"[mh] OR "transcriptional
activation"[mh] OR "transcription factors"[mh] OR ("biosynthesis"[sh] AND (rna[mh] OR
dna[mh])) OR "rna, messenger"[mh] OR "rna, transfer"[mh] OR "peptide biosynthesis"[mh]
OR "protein biosynthesis"[mh] OR "reverse transcriptase polymerase chain reaction"[mh]
OR "base sequence"[mh] OR "trans-activators"[mh] OR "gene expression profiling"[mh]))
OR ("dichlorodiphenyl dichloroethylene/antagonists and inhibitors"[mh]) OR
("dichlorodiphenyl dichloroethylene/metabolism"[mh] AND ("humans"[mh] OR
"animals"[mh])) OR ("dichlorodiphenyl dichloroethylene"[mh] AND cancer[sb]) OR
("dichlorodiphenyl dichloroethylene/pharmacology”[majr] AND (to[sh] OR po[sh] OR ae[sh]
OR pk[sh] OR (me[sh] AND ("humans"[mh] OR "animals"[mh])) OR ci[sh] OR bl[sh] OR
cf[sh] OR ur[sh])) OR ("Dichlorodiphenyldichloroethane/toxicity"[mh] OR
"Dichlorodiphenyldichloroethane/adverse effects"[mh] OR
"Dichlorodiphenyldichloroethane/poisoning“[mh] OR
"Dichlorodiphenyldichloroethane/pharmacokinetics"[mh]) OR
("Dichlorodiphenyldichloroethane"[mh] AND ("environmental exposure”[mh] OR ci[sh])) OR
("Dichlorodiphenyldichloroethane”[mh] AND toxicokinetics|mh:noexp]) OR
("Dichlorodiphenyldichloroethane"[mh] AND toxicokinetics|mh:noexp]) OR
("Dichlorodiphenyldichloroethane/blood"[mh] OR
"Dichlorodiphenyldichloroethane/cerebrospinal fluid"[mh] OR
"Dichlorodiphenyldichloroethane/urine”[mh]) OR ("Dichlorodiphenyldichloroethane"[mh]
AND ("endocrine system"[mh] OR "hormones, hormone substitutes, and hormone
antagonists"[mh] OR "endocrine disruptors"[mh])) OR
("Dichlorodiphenyldichloroethane"[mh] AND ("computational biology"[mh] OR "medical
informatics"[mh] OR genomics[mh] OR genome[mh] OR proteomics[mh] OR proteome[mh]
OR metabolomics[mh] OR metabolome[mh] OR genes[mh] OR "gene expression“[mh] OR
phenotype[mh] OR geneticsimh] OR genotype[mh] OR transcriptome[mh] OR ("systems
biology"[mh] AND ("environmental exposure"[mh] OR "epidemiological monitoring"[mh] OR
analysis[sh])) OR "transcription, genetic "[mh] OR "reverse transcription”"[mh] OR
"transcriptional activation"[mh] OR "transcription factors"[mh] OR ("biosynthesis"[sh] AND
(rna[mh] OR dna[mh])) OR "rna, messenger"[mh] OR "rna, transfer"[mh] OR "peptide
biosynthesis"[mh] OR "protein biosynthesis"[mh] OR "reverse transcriptase polymerase
chain reaction"[mh] OR "base sequence"[mh] OR "trans-activators"[mh] OR "gene
expression profiling”[mh])) OR ("Dichlorodiphenyldichloroethane/antagonists and
inhibitors"[mh]) OR ("Dichlorodiphenyldichloroethane/metabolism"[mh] AND ("humans"[mh]
OR "animals"[mh])) OR ("Dichlorodiphenyldichloroethane"[mh] AND cancer[sb]) OR
("Dichlorodiphenyldichloroethane/pharmacology"[majr] AND (to[sh] OR po[sh] OR ae[sh]
OR pk[sh] OR (me[sh] AND ("humans"[mh] OR "animals"[mh])) OR ci[sh] OR bl[sh] OR
cf[sh] OR ur[sh])) OR ("Mitotane/toxicity"[mh] OR "Mitotane/adverse effects"[mh] OR
"Mitotane/poisoning"[mh] OR "Mitotane/pharmacokinetics"[mh]) OR ("Mitotane"[mh] AND
("environmental exposure"[mh] OR ci[sh])) OR ("Mitotane"[mh] AND
toxicokineticsimh:noexp]) OR ("Mitotane”[mh] AND toxicokinetics[mh:noexp]) OR
("Mitotane/blood"[mh] OR "Mitotane/cerebrospinal fluid"[mh] OR "Mitotane/urine”[mh]) OR
("Mitotane"[mh] AND ("endocrine system"[mh] OR "hormones, hormone substitutes, and
hormone antagonists"[mh] OR "endocrine disruptors"[mh])) OR ("Mitotane"[mh] AND
("computational biology"[mh] OR "medical informatics"[mh] OR genomics[mh] OR
genome[mh] OR proteomics[mh] OR proteome[mh] OR metabolomics|mh] OR
metabolome[mh] OR genes[mh] OR "gene expression"[mh] OR phenotype[mh] OR
geneticsmh] OR genotype[mh] OR transcriptome[mh] OR ("systems biology"[mh] AND
("environmental exposure"[mh] OR "epidemiological monitoring"[mh] OR analysis[sh])) OR
"transcription, genetic "[mh] OR "reverse transcription"[mh] OR "transcriptional
activation"[mh] OR "transcription factors"[mh] OR ("biosynthesis"[sh] AND (rna[mh] OR
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Table B-2. Database Query Strings

Database

search date Query string

dna[mh])) OR "rna, messenger"[mh] OR "rna, transfer"[mh] OR "peptide biosynthesis"[mh]
OR "protein biosynthesis"[mh] OR "reverse transcriptase polymerase chain reaction"[mh]
OR "base sequence"[mh] OR "trans-activators"[mh] OR "gene expression profiling"[mh]))
OR ("Mitotane/antagonists and inhibitors"[mh]) OR ("Mitotane/metabolism”[mh] AND
("humans"[mh] OR "animals"[mh])) OR ("Mitotane"[mh] AND cancer[sb]) OR
("Mitotane/pharmacology"[majr] AND (to[sh] OR po[sh] OR ae[sh] OR pk[sh] OR (me][sh]
AND ("humans"[mh] OR "animals"[mh])) OR ci[sh] OR bl[sh] OR cf[sh] OR ur[sh])) OR
("2,2-(2-chlorophenyl-4'-chlorophenyl)-1,1-dichloroethene"[nm]))) AND (2000 : 3000[dp]
OR 2000/08/01 : 3000[mhda] OR 2000/08/01 : 3000[edat] OR 2000/08/01 : 3000[crdat])
(("DDT"[tw] OR "DDTs"[tw] OR "DDE"[tw]) OR ("2,4'-DDD"[tw] OR "4,4'-DDD"[tw] OR
"DDD, o, p'-"[tw] OR "DDD, p, p'-"[tw] OR "o, p'-DDD"[tw] OR "p, p'-DDD"[tw]) OR
("DDD"[tw] NOT ("ATC-DDD"[tw] OR "daily defined dose"[tw] OR "daily defined doses"[tw]
OR "data-driven detection"[tw] OR "ddd pacemaker"[tw] OR "DDD-028"[tw] OR
"ddd/100"[tw] OR "ddd/1000"[tw] OR "ddd/sgn"[tw] OR "defined daily dose"[tw] OR
"defined daily doses"[tw] OR "degenerative disc disease"[tw] OR "degenerative disk
disease"[tw] OR "dense deposit disease"[tw] OR "depersonalization/derealization
disorder"[tw] OR "Depression due to Dementia"[tw] OR "digital differential display"[tw] OR
"direct disk diffusion”[tw] OR "disc degenerative disease"[tw] OR "disk degenerative
disease"[tw] OR "difference-in-difference-in-differences”[tw] OR "direct detection device"
OR "direct detector device"[tw] OR "Direct electron detectors"[tw] OR "distal-dorsal
difference"[tw] OR "Dowling-Degos disease"[tw] OR "Drew-Dickerson dodecamer"[tw] OR
"drinking day"[tw] OR "Drug Discovery and Development"[tw] OR "drunk driving
detection"[tw] OR "lumbar disc disease"[tw] OR "lumbar disk disease"[tw] OR "pacing"[tw]
OR ("dual chamber"[tw] AND "pacemaker"[tw]) OR "DDD Study"[Corporate Author])) OR
("(-)-1-(o-Chlorophenyl)-1-(p-chlorophenyl)-2,2,2-trichloroethane"[tw] OR "(+-)-1,1-
Dichloro-2-(o-chlorophenyl)-2-(p-chlorophenyl)ethane"[tw] OR "(+/-)-1-(o-Chlorophenyl)-1-
(p-chlorophenyl)-2,2,2-trichloroethane"[tw] OR "1-(2-Chlorophenyl)-1-(4-chlorophenyl)-
2,2,2-trichloroethane"[tw] OR "1-(2'-Chlorophenyl)-1-(4'-chlorophenyl)-2,2-
dichloroethane"[tw] OR "1-(2-Chlorophenyl)-1-(4-chlorophenyl)-2,2-dichloroethane"[tw] OR
"1-(o-Chlorophenyl)-1-(p-chlorophenyl)-2,2,2-trichloroethane"[tw] OR "1-(o-Chlorophenyl)-
1-(p-chlorophenyl)-2,2-dichloroethane"[tw] OR "1,1'-(2,2,2-Trichloroethylidene)bis(4-
chlorobenzene)"[tw] OR "1,1'-(2,2-Dichloroethylidene)bis(4-chlorobenzene)"[tw] OR "1,1'-
(Dichloroethenylidene)bis(4-chlorobenzene)"[tw] OR "1,1,1-Trichloro-2-(o-chlorophenyl)-2-
(p-chlorophenyl)ethane"[tw] OR "1,1,1-Trichloro-2,2-bis(4,4'-dichlorodiphenyl)ethane"[tw]
OR "1,1,1-Trichloro-2,2-bis(4-chlorophenyl)ethane"[tw] OR "1,1,1-Trichloro-2,2-bis(p-
chlorophenyl)ethane"[tw] OR "1,1,1-Trichloro-2,2-di(4-chlorophenyl)-ethane"[tw] OR "1,1,1-
Trichloro-2,2-di(p-chlorophenyl)ethane"[tw] OR "1,1,1-Trichloro-2-2,2-bis(p-
chlorophenyl)ethane"[tw] OR "1,1-Bis(4-chlorophenyl)-2,2,2-trichloroethane"[tw] OR "1,1-
Bis(4-chlorophenyl)-2,2-dichloroethane"[tw] OR "1,1-Bis(4-chlorophenyl)-2,2-
dichloroethene"[tw] OR "1,1-Bis(p-chlorophenyl)-2,2,2-trichloroethane"[tw] OR "1,1-Bis-(p-
chlorophenyl)-2,2,2-trichloroethane"[tw] OR "1,1-Bis(p-chlorophenyl)-2,2-
dichloroethane"[tw] OR "1,1-Bis(p-chlorophenyl)-2,2-dichloroethylene"[tw] OR "1,1-
Dichloro-2-(o-chlorophenyl)-2-(p-chlorophenyl)ethane"[tw] OR "1,1-Dichloro-2-(o-
chlorophenyl)-2-(p-chlorophenyl)ethene”[tw] OR "1,1-Dichloro-2-(o-chlorophenyl)-2-(p-
chlorophenyl)ethylene"[tw] OR "1,1-Dichloro-2-(p-chlorophenyl)-2-(o-
chlorophenyl)ethane"[tw] OR "1,1-Dichloro-2,2-bis(2,4'-dichlorophenyl)ethane"[tw] OR
"1,1'-Dichloro-2,2-bis(4-chlorophenyl)ethane"[tw] OR "1,1-Dichloro-2,2-bis(4-
chlorophenyl)ethane"[tw] OR "1,1-Dichloro-2,2-bis(para-chlorophenyl) ethylene"[tw] OR
"1,1-Dichloro-2,2-bis(parachlorophenyl)ethane"[tw] OR "1,1-Dichloro-2,2-bis(p-
chlorophenyl)ethane"[tw] OR "1,1-Dichloro-2,2-bis(p-chlorophenyl)ethene"[tw] OR "1,1-
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Dichloro-2,2-bis(p-chlorophenyl)ethylene"[tw] OR "1,1-Dichloro-2,2-di(4-
chlorophenyl)ethane"[tw] OR "1,1-Dichloro-2,2-di(p-chlorophenyl)ethylene"[tw] OR "1-
Chloro-2-(2,2,2-trichloro-1-(4-chlorophenyl)ethyl)benzene"[tw] OR "1-Chloro-2-(2,2-
dichloro-1-(4-chlorophenyl)ethyl)benzene"[tw] OR "2-(2-Chlorophenyl)-2-(4-chlorophenyl)-
1,1,1-trichloroethane"[tw] OR "2-(2-Chlorophenyl)-2-(4-chlorophenyl)-1,1-
dichloroethane"[tw] OR "2-(2-Chlorophenyl)-2-(4-chlorophenyl)-1,1-dichloroethylene"[tw]
OR "2-(0-Chlorophenyl)-2-(p-chlorophenyl)-1,1-dichloroethane"[tw] OR "2-(p-
Chlorophenyl)-2-(o-chlorophenyl)-1,1-dichloroethane"[tw] OR "2,2-(2-Chlorophenyl-4'-
chlorophenyl)-1,1-dichloroethene"[tw] OR "2,2,2, o, p'-
Pentachloroethylidenebisbenzene"[tw] OR "2,2,2-Trichloro-1,1-bis(4-
chlorophenyl)ethane"[tw] OR "2,2, 0, p'-Tetrachlorovinylidenebisbenzene"[tw] OR "2,2-
Bis(2-chlorophenyl-4-chlorophenyl)-1,1-dichloroethane"[tw] OR "2,2-Bis(4-chlorophenyl)-
1,1-dichloroethane"[tw] OR "2,2-Bis(4-chlorophenyl)-1,1-dichloroethene"[tw] OR "2,2-Bis(4-
chlorophenyl)-1,1-dichloroethylene"[tw] OR "2,2-Bis(o, p-chlorophenyl)-1,1,1-
trichloroethane"[tw] OR "2,2-Bis(p-chlorophenyl)-1,1,1-trichloroethane”[tw] OR "2,2-Bis(p-
chlorophenyl)-1,1-dichloroethane"[tw] OR "2,2-Bis(p-chlorophenyl)-1,1-
dichloroethylene"[tw] OR "2,2-Di(p-chlorophenyl)-1,1-dichloroethane"[tw] OR "2,2-Di(p-
chlorophenyl)-1,1-dichloroethylene"[tw] OR "2,2-Dichloro-1,1-bis(4-
chlorophenyl)ethylene"[tw] OR "2,4'-Dichlorodiphenyldichloroethane”[tw] OR "2,4'-
Dichlorodiphenyldichloroethylene”[tw] OR "2,4'-Dichlorodiphenyltrichloroethane"[tw] OR
"2,4'-Dichlorophenyldichlorethane"[tw] OR "2-o-Chlorophenyl-2-p-chlorophenyl-1,1,1-
trichloroethane"[tw] OR "4,4'-1,1-Dichloro-2,2-bis(p-chlorophenyl)ethane"[tw] OR "4,4'-
Dichlorodiphenyldichloroethane"[tw] OR "4,4'-Dichlorodiphenyldichloroethylene"[tw] OR
"4,4'-Dichlorodiphenyltrichloroethane"[tw] OR "4,4'-TDE"[tw] OR "alpha, alpha-Bis(p-
chlorophenyl)-beta, beta, beta-trichloroethane"[tw] OR "Chlorophenothane"[tw] OR
"Chlorophenothanum"[tw] OR "Chlorphenothan"[tw] OR "Dichlorodiphenyl
dichloroethane"[tw] OR "Dichlorodiphenyl dichloroethene"[tw] OR "Dichlorodiphenyl
dichloroethylene"[tw] OR "Dichlorodiphenyldichloroethane"[tw] OR
"Dichlorodiphenyldichloroethylene"[tw] OR "Dichlorodiphenyltrichloroethane"[tw] OR
"Mitotan"[tw] OR "Mitotane"[tw] OR "Mitotanum"[tw] OR "o, p'-1,1,1-Trichloro-2-2,2-bis(p-
chlorophenyl)ethane"[tw] OR "o, p'-Chlorophenothane"[tw] OR "o, p'-
Dichlorodiphenyldichloroethane"[tw] OR "o, p'-Dichlorodiphenyldichloroethylene"[tw] OR
"0, p'-Dichlorodiphenyltrichloroethane"[tw] OR "o, p’-TDE"[tw] OR "o, p-TDE"[tw] OR "p, p'-
(Dichlorodiphenyl)-2,2-dichloroethylene"[tw] OR "p, p'-
Dichlorodiphenoldichloroethylene"[tw] OR "p, p'-Dichlorodiphenyl dichloroethylene"[tw] OR
"p, p'-Dichlorodiphenyl-2,2-dichloroethylene"[tw] OR "p, p'-
Dichlorodiphenyldichloroethane"[tw] OR "p, p'-Dichlorodiphenyldichloroethylene"[tw] OR
"p, p'-Dichlorodiphenylethylene dichloride"[tw] OR "p, p'-
Dichlorodiphenyltrichloroethane"[tw] OR "p, p'-Dichlorodiphenyltrichloromethylmethane"[tw]
OR "p, p-TDE"[tw] OR "Parachlorocidum"[tw] OR "Tetrachlorodiphenylethane"[tw] OR
"Trichlorobis(4'-chlorophenyl)ethane"[tw] OR "Trichlorobis(4-chlorophenyl)ethane"[tw] OR
"Aavero-extra"[tw] OR "Agritan"[tw] OR "Anofex"[tw] OR "Arkotine"[tw] OR "Azotox M
33"[tw] OR "Benzochloryl"[tw] OR "Bosan supra"[tw] OR "Bovidermol"[tw] OR "CB 313"[tw]
OR "CB313"[tw] OR "Chloditan"[tw] OR "Chlodithan"[tw] OR "Chlodithane"[tw] OR
"Chlofenotan"[tw] OR "Chlorophenothan”[tw] OR "Chlorophenotoxum”[tw] OR
"Chlorphenotoxum”[tw] OR "Citox"[tw] OR "Clofenotan"[tw] OR "Clofenotane"[tw] OR
"Clofenotane technique"[tw] OR "Clofenotanum”[tw] OR "D.D.T. technique"[tw] OR
"Deoval"[tw] OR "Detox"[tw] OR "Detoxan"[tw] OR "Dibovin"[tw] OR "Dicophane"[tw] OR
"Dicophaner”[tw] OR "Didigam"[tw] OR "Didimac"[tw] OR "Dilene"[tw] OR "Dodat"[tw] OR
"Dykol"[tw] OR "Estonate"[tw] OR "FWJ"[tw] OR "Genitox"[tw] OR "Gesafid"[tw] OR
"Gesapon"[tw] OR "Gesarex"[tw] OR "Gesarol"[tw] OR "Guesapon"[tw] OR "Guesarol"[tw]
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OR "Gyron"[tw] OR "Hildit"[tw] OR "lvoran”[tw] OR "Ixodex"[tw] OR "Khlodithan"[tw] OR
"Kopsol"[tw] OR "Lysodren"[tw] OR "ME 1700"[tw] OR "Me-700"[tw] OR "Mutoxan"[tw] OR
"Neocid"[tw] OR "Neocidol"[tw] OR "OMS 0016"[tw] OR "OMS 1078"[tw] OR "OMS 16"[tw]
OR "Opeprim"[tw] OR "PEB1"[tw] OR "Pentachlorin"[tw] OR "Pentech"[tw] OR
"Penticidum"[tw] OR "p'-Zeidane"[tw] OR "Rhothane"[tw] OR "Rhothane D-3"[tw] OR
"Rothane"[tw] OR "Rukseam"[tw] OR "Santobane"[tw] OR "Tafidex"[tw] OR "Zerdane"[tw]))
AND (2000 : 3000[dp] OR 2000/08/01 : 3000[mhda] OR 2000/08/01 : 3000[edat] OR
2000/08/01 : 3000[crdat])) NOT medline[sb]

(("DDT"[tw] OR "DDTs"[tw] OR "DDE"[tw]) OR ("2,4'-DDD"[tw] OR "4,4'-DDD"[tw] OR
"DDD, o, p'-"[tw] OR "DDD, p, p'-"[tw] OR "o, p'-DDD"[tw] OR "p, p'-DDD"[tw]) OR
("DDD"[tw] NOT ("ATC-DDD"[tw] OR "daily defined dose"[tw] OR "daily defined doses"[tw]
OR "data-driven detection"[tw] OR "ddd pacemaker"[tw] OR "DDD-028"[tw] OR
"ddd/100"[tw] OR "ddd/1000"[tw] OR "ddd/sgn"[tw] OR "defined daily dose"[tw] OR
"defined daily doses"[tw] OR "degenerative disc disease"[tw] OR "degenerative disk
disease"[tw] OR "dense deposit disease"[tw] OR "depersonalization/derealization
disorder"[tw] OR "Depression due to Dementia"“[tw] OR "digital differential display"[tw] OR
"direct disk diffusion"[tw] OR "disc degenerative disease"[tw] OR "disk degenerative
disease"[tw] OR "difference-in-difference-in-differences"[tw] OR "direct detection device"
OR "direct detector device"[tw] OR "Direct electron detectors"[tw] OR "distal-dorsal
difference"[tw] OR "Dowling-Degos disease"[tw] OR "Drew-Dickerson dodecamer"[tw] OR
"drinking day"[tw] OR "Drug Discovery and Development"[tw] OR "drunk driving
detection"[tw] OR "lumbar disc disease"[tw] OR "lumbar disk disease"[tw] OR "pacing"[tw]
OR ("dual chamber"[tw] AND "pacemaker"[tw]) OR "DDD Study"[Corporate Author])) OR
("(-)-1-(o-Chlorophenyl)-1-(p-chlorophenyl)-2,2,2-trichloroethane"[tw] OR "(+-)-1,1-
Dichloro-2-(o-chlorophenyl)-2-(p-chlorophenyl)ethane"[tw] OR "(+/-)-1-(o-Chlorophenyl)-1-
(p-chlorophenyl)-2,2,2-trichloroethane"[tw] OR "1-(2-Chlorophenyl)-1-(4-chlorophenyl)-
2,2,2-trichloroethane"[tw] OR "1-(2'-Chlorophenyl)-1-(4'-chlorophenyl)-2,2-
dichloroethane"[tw] OR "1-(2-Chlorophenyl)-1-(4-chlorophenyl)-2,2-dichloroethane"[tw] OR
"1-(o-Chlorophenyl)-1-(p-chlorophenyl)-2,2,2-trichloroethane"[tw] OR "1-(o-Chlorophenyl)-
1-(p-chlorophenyl)-2,2-dichloroethane"[tw] OR "1,1'-(2,2,2-Trichloroethylidene)bis(4-
chlorobenzene)"[tw] OR "1,1'-(2,2-Dichloroethylidene)bis(4-chlorobenzene)"[tw] OR "1,1'-
(Dichloroethenylidene)bis(4-chlorobenzene)"[tw] OR "1,1,1-Trichloro-2-(o-chlorophenyl)-2-
(p-chlorophenyl)ethane"[tw] OR "1,1,1-Trichloro-2,2-bis(4,4'-dichlorodiphenyl)ethane"[tw]
OR "1,1,1-Trichloro-2,2-bis(4-chlorophenyl)ethane"[tw] OR "1,1,1-Trichloro-2,2-bis(p-
chlorophenyl)ethane"[tw] OR "1,1,1-Trichloro-2,2-di(4-chlorophenyl)-ethane"[tw] OR "1,1,1-
Trichloro-2,2-di(p-chlorophenyl)ethane"[tw] OR "1,1,1-Trichloro-2-2,2-bis(p-
chlorophenyl)ethane"[tw] OR "1,1-Bis(4-chlorophenyl)-2,2,2-trichloroethane"[tw] OR "1,1-
Bis(4-chlorophenyl)-2,2-dichloroethane"[tw] OR "1,1-Bis(4-chlorophenyl)-2,2-
dichloroethene"[tw] OR "1,1-Bis(p-chlorophenyl)-2,2,2-trichloroethane"[tw] OR "1,1-Bis-(p-
chlorophenyl)-2,2,2-trichloroethane"[tw] OR "1,1-Bis(p-chlorophenyl)-2,2-
dichloroethane"[tw] OR "1,1-Bis(p-chlorophenyl)-2,2-dichloroethylene"[tw] OR "1,1-
Dichloro-2-(o-chlorophenyl)-2-(p-chlorophenyl)ethane"[tw] OR "1,1-Dichloro-2-(o-
chlorophenyl)-2-(p-chlorophenyl)ethene"[tw] OR "1,1-Dichloro-2-(o-chlorophenyl)-2-(p-
chlorophenyl)ethylene"[tw] OR "1,1-Dichloro-2-(p-chlorophenyl)-2-(o-
chlorophenyl)ethane"[tw] OR "1,1-Dichloro-2,2-bis(2,4'-dichlorophenyl)ethane"[tw] OR
"1,1'-Dichloro-2,2-bis(4-chlorophenyl)ethane"[tw] OR "1,1-Dichloro-2,2-bis(4-
chlorophenyl)ethane"[tw] OR "1,1-Dichloro-2,2-bis(para-chlorophenyl) ethylene"[tw] OR
"1,1-Dichloro-2,2-bis(parachlorophenyl)ethane"[tw] OR "1,1-Dichloro-2,2-bis(p-
chlorophenyl)ethane"[tw] OR "1,1-Dichloro-2,2-bis(p-chlorophenyl)ethene"[tw] OR "1,1-
Dichloro-2,2-bis(p-chlorophenyl)ethylene”[tw] OR "1,1-Dichloro-2,2-di(4-
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chlorophenyl)ethane"[tw] OR "1,1-Dichloro-2,2-di(p-chlorophenyl)ethylene"[tw] OR "1-
Chloro-2-(2,2,2-trichloro-1-(4-chlorophenyl)ethyl)benzene"[tw] OR "1-Chloro-2-(2,2-
dichloro-1-(4-chlorophenyl)ethyl)benzene"[tw] OR "2-(2-Chlorophenyl)-2-(4-chlorophenyl)-
1,1,1-trichloroethane"[tw] OR "2-(2-Chlorophenyl)-2-(4-chlorophenyl)-1,1-
dichloroethane"[tw] OR "2-(2-Chlorophenyl)-2-(4-chlorophenyl)-1,1-dichloroethylene"[tw]
OR "2-(0-Chlorophenyl)-2-(p-chlorophenyl)-1,1-dichloroethane"[tw] OR "2-(p-
Chlorophenyl)-2-(o-chlorophenyl)-1,1-dichloroethane"[tw] OR "2,2-(2-Chlorophenyl-4'-
chlorophenyl)-1,1-dichloroethene”[tw] OR "2,2,2, o, p'-
Pentachloroethylidenebisbenzene"[tw] OR "2,2,2-Trichloro-1,1-bis(4-
chlorophenyl)ethane"[tw] OR "2,2, 0, p'-Tetrachlorovinylidenebisbenzene"[tw] OR "2,2-
Bis(2-chlorophenyl-4-chlorophenyl)-1,1-dichloroethane"[tw] OR "2,2-Bis(4-chlorophenyl)-
1,1-dichloroethane"[tw] OR "2,2-Bis(4-chlorophenyl)-1,1-dichloroethene"[tw] OR "2,2-Bis(4-
chlorophenyl)-1,1-dichloroethylene"[tw] OR "2,2-Bis(o, p-chlorophenyl)-1,1,1-
trichloroethane"[tw] OR "2,2-Bis(p-chlorophenyl)-1,1,1-trichloroethane"[tw] OR "2,2-Bis(p-
chlorophenyl)-1,1-dichloroethane"[tw] OR "2,2-Bis(p-chlorophenyl)-1,1-
dichloroethylene"[tw] OR "2,2-Di(p-chlorophenyl)-1,1-dichloroethane"[tw] OR "2,2-Di(p-
chlorophenyl)-1,1-dichloroethylene"[tw] OR "2,2-Dichloro-1,1-bis(4-
chlorophenyl)ethylene"[tw] OR "2,4'-Dichlorodiphenyldichloroethane”[tw] OR "2,4'-
Dichlorodiphenyldichloroethylene”[tw] OR "2,4'-Dichlorodiphenyltrichloroethane"[tw] OR
"2,4'-Dichlorophenyldichlorethane"[tw] OR "2-o-Chlorophenyl-2-p-chlorophenyl-1,1,1-
trichloroethane"[tw] OR "4,4'-1,1-Dichloro-2,2-bis(p-chlorophenyl)ethane"[tw] OR "4,4'-
Dichlorodiphenyldichloroethane"[tw] OR "4,4'-Dichlorodiphenyldichloroethylene"[tw] OR
"4,4'-Dichlorodiphenyltrichloroethane"[tw] OR "4,4'-TDE"[tw] OR "alpha, alpha-Bis(p-
chlorophenyl)-beta, beta, beta-trichloroethane"[tw] OR "Chlorophenothane"[tw] OR
"Chlorophenothanum"[tw] OR "Chlorphenothan”[tw] OR "Dichlorodiphenyl
dichloroethane"[tw] OR "Dichlorodiphenyl dichloroethene"[tw] OR "Dichlorodiphenyl
dichloroethylene"[tw] OR "Dichlorodiphenyldichloroethane"[tw] OR
"Dichlorodiphenyldichloroethylene"[tw] OR "Dichlorodiphenyltrichloroethane"[tw] OR
"Mitotan"[tw] OR "Mitotane"[tw] OR "Mitotanum"[tw] OR "o, p'-1,1,1-Trichloro-2-2,2-bis(p-
chlorophenyl)ethane"[tw] OR "o, p'-Chlorophenothane"[tw] OR "o, p'-
Dichlorodiphenyldichloroethane"[tw] OR "o, p'-Dichlorodiphenyldichloroethylene"[tw] OR
"0, p'-Dichlorodiphenyltrichloroethane"[tw] OR "o, p’-TDE"[tw] OR "o, p-TDE"[tw] OR "p, p'-
(Dichlorodiphenyl)-2,2-dichloroethylene"[tw] OR "p, p'-
Dichlorodiphenoldichloroethylene"[tw] OR "p, p'-Dichlorodiphenyl dichloroethylene"[tw] OR
"p, p'-Dichlorodiphenyl-2,2-dichloroethylene"[tw] OR "p, p'-
Dichlorodiphenyldichloroethane"[tw] OR "p, p'-Dichlorodiphenyldichloroethylene"[tw] OR
"p, p'-Dichlorodiphenylethylene dichloride"[tw] OR "p, p'-
Dichlorodiphenyltrichloroethane"[tw] OR "p, p'-Dichlorodiphenyltrichloromethylmethane"[tw]
OR "p, p-TDE"[tw] OR "Parachlorocidum"[tw] OR "Tetrachlorodiphenylethane"[tw] OR
"Trichlorobis(4'-chlorophenyl)ethane"[tw] OR "Trichlorobis(4-chlorophenyl)ethane"[tw] OR
"Aavero-extra"[tw] OR "Agritan"[tw] OR "Anofex"[tw] OR "Arkotine"[tw] OR "Azotox M
33"[tw] OR "Benzochloryl"[tw] OR "Bosan supra"[tw] OR "Bovidermol"[tw] OR "CB 313"[tw]
OR "CB313"[tw] OR "Chloditan"[tw] OR "Chlodithan"[tw] OR "Chlodithane"[tw] OR
"Chlofenotan"[tw] OR "Chlorophenothan”[tw] OR "Chlorophenotoxum”[tw] OR
"Chlorphenotoxum”[tw] OR "Citox"[tw] OR "Clofenotan"[tw] OR "Clofenotane"[tw] OR
"Clofenotane technique"[tw] OR "Clofenotanum”[tw] OR "D.D.T. technique"[tw] OR
"Deoval"[tw] OR "Detox"[tw] OR "Detoxan"[tw] OR "Dibovin"[tw] OR "Dicophane"[tw] OR
"Dicophaner"[tw] OR "Didigam"[tw] OR "Didimac"[tw] OR "Dilene"[tw] OR "Dodat"[tw] OR
"Dykol"[tw] OR "Estonate"[tw] OR "FWJ"[tw] OR "Genitox"[tw] OR "Gesafid"[tw] OR
"Gesapon"[tw] OR "Gesarex"[tw] OR "Gesarol"[tw] OR "Guesapon"[tw] OR "Guesarol"[tw]
OR "Gyron"[tw] OR "Hildit"[tw] OR "Ivoran"[tw] OR "Ixodex"[tw] OR "Khlodithan"[tw] OR

**DRAFT FOR PUBLIC COMMENT***



DDT, DDE, and DDD B-9

APPENDIX B

Table B-2. Database Query Strings

Database

search date Query string

"Kopsol"[tw] OR "Lysodren"[tw] OR "ME 1700"[tw] OR "Me-700"[tw] OR "Mutoxan"[tw] OR
"Neocid"[tw] OR "Neocidol"[tw] OR "OMS 0016"[tw] OR "OMS 1078"[tw] OR "OMS 16"[tw]
OR "Opeprim"[tw] OR "PEB1"[tw] OR "Pentachlorin"[tw] OR "Pentech"[tw] OR
"Penticidum"[tw] OR "p'-Zeidane"[tw] OR "Rhothane"[tw] OR "Rhothane D-3"[tw] OR
"Rothane"[tw] OR "Rukseam”[tw] OR "Santobane"[tw] OR "Tafidex"[tw] OR "Zerdane"[tw]))
AND (2000 : 3000[dp] OR 2000/08/01 : 3000[mhda] OR 2000/08/01 : 3000[edat] OR
2000/08/01 : 3000[crdat])) AND ((("pesticides/toxicity"[mh] OR "pesticides/adverse
effects"[mh] OR "pesticides/poisoning”[mh] OR "pesticides/pharmacokinetics"[mh]) OR
("pesticides"[mh] AND ("environmental exposure"[mh] OR ci[sh])) OR ("pesticides"[mh]
AND toxicokinetics[mh:noexp]) OR ("pesticides/blood"[mh] OR "pesticides/cerebrospinal
fluid"[mh] OR "pesticides/urine”"[mh]) OR ("pesticides"[mh] AND ("endocrine system"[mh]
OR "hormones, hormone substitutes, and hormone antagonists“[mh] OR "endocrine
disruptors”[mh])) OR ("pesticides"[mh] AND ("computational biology"[mh] OR "medical
informatics"[mh] OR genomics[mh] OR genome[mh] OR proteomics[mh] OR proteome[mh]
OR metabolomics[mh] OR metabolome[mh] OR genes[mh] OR "gene expression"[mh] OR
phenotype[mh] OR geneticsimh] OR genotype[mh] OR transcriptome[mh] OR ("systems
biology"[mh] AND ("environmental exposure"[mh] OR "epidemiological monitoring"[mh] OR
analysis[sh])) OR "transcription, genetic "[mh] OR "reverse transcription”“[mh] OR
"transcriptional activation"[mh] OR "transcription factors"[mh] OR ("biosynthesis"[sh] AND
(RNA[mh] OR DNA[mh])) OR "RNA, messenger'[mh] OR "RNA, transfer"[mh] OR "peptide
biosynthesis"[mh] OR "protein biosynthesis"[mh] OR "reverse transcriptase polymerase
chain reaction"[mh] OR "base sequence"[mh] OR "trans-activators"[mh] OR "gene
expression profiling”[mh])) OR ("pesticides/antagonists and inhibitors"[mh]) OR
("pesticides/metabolism"[mh] AND ("humans"[mh] OR "animals"[mh])) OR
("pesticides"[mh] AND cancer[sb]) OR ("endocrine disruptors/toxicity"[mh] OR "endocrine
disruptors/adverse effects"[mh] OR "endocrine disruptors/poisoning”[mh] OR "endocrine
disruptors/pharmacokinetics"[mh]) OR ("endocrine disruptors"[mh] AND ("environmental
exposure"[mh] OR ci[sh])) OR ("endocrine disruptors”[mh] AND toxicokinetics[mh:noexp])
OR ("endocrine disruptors/blood”"[mh] OR "endocrine disruptors/cerebrospinal fluid“[mh]
OR "endocrine disruptors/urine”"[mh]) OR ("endocrine disruptors"[mh] AND ("endocrine
system”[mh] OR "hormones, hormone substitutes, and hormone antagonists“[mh] OR
"endocrine disruptors"[mh])) OR ("endocrine disruptors"[mh] AND ("computational
biology"[mh] OR "medical informatics"[mh] OR genomics[mh] OR genome[mh] OR
proteomics[mh] OR proteome[mh] OR metabolomics[mh] OR metabolome[mh] OR
genes[mh] OR "gene expression"[mh] OR phenotype[mh] OR geneticsimh] OR
genotype[mh] OR transcriptome[mh] OR ("systems biology"[mh] AND ("environmental
exposure"[mh] OR "epidemiological monitoring"[mh] OR analysis[sh])) OR "transcription,
genetic "[mh] OR "reverse transcription“[mh] OR "transcriptional activation"[mh] OR
"transcription factors"[mh] OR ("biosynthesis"[sh] AND (RNA[mh] OR DNA[mh])) OR "RNA,
messenger'[mh] OR "RNA, transfer'[mh] OR "peptide biosynthesis"[mh] OR "protein
biosynthesis"[mh] OR "reverse transcriptase polymerase chain reaction"[mh] OR "base
sequence"[mh] OR "trans-activators"[mh] OR "gene expression profiling"[mh])) OR
("endocrine disruptors/antagonists and inhibitors"[mh]) OR ("endocrine
disruptors/metabolism"[mh] AND ("humans"[mh] OR "animals"[mh])) OR ("endocrine
disruptors”[mh] AND cancer[sb]) OR ("environmental pollutants/toxicity"[mh] OR
"environmental pollutants/adverse effects"[mh] OR "environmental
pollutants/poisoning”[mh] OR "environmental pollutants/pharmacokinetics"[mh]) OR
("environmental pollutants”[mh] AND (“environmental exposure"[mh] OR ci[sh])) OR
("environmental pollutants”[mh] AND toxicokineticsimh:noexp]) OR ("environmental
pollutants/blood”[mh] OR "environmental pollutants/cerebrospinal fluid"[mh] OR
"environmental pollutants/urine”[mh]) OR ("environmental pollutants"[mh] AND ("endocrine

**DRAFT FOR PUBLIC COMMENT***



DDT, DDE, and DDD B-10

APPENDIX B

Table B-2. Database Query Strings

Database

search date Query string

system"[mh] OR "hormones, hormone substitutes, and hormone antagonists"[mh] OR
"environmental pollutants"[mh])) OR ("environmental pollutants"[mh] AND ("computational
biology"[mh] OR "medical informatics"[mh] OR genomics[mh] OR genome[mh] OR
proteomics[mh] OR proteome[mh] OR metabolomics[mh] OR metabolome[mh] OR
genes[mh] OR "gene expression"[mh] OR phenotype[mh] OR geneticsmh] OR
genotype[mh] OR transcriptome[mh] OR ("systems biology"[mh] AND ("environmental
exposure"[mh] OR "epidemiological monitoring"[mh] OR analysis[sh])) OR "transcription,
genetic "[mh] OR "reverse transcription”[mh] OR "transcriptional activation'[mh] OR
"transcription factors"[mh] OR ("biosynthesis"[sh] AND (RNA[mh] OR DNA[mh])) OR "RNA,
messenger'[mh] OR "RNA, transfer'[mh] OR "peptide biosynthesis"[mh] OR "protein
biosynthesis"[mh] OR "reverse transcriptase polymerase chain reaction”[mh] OR "base
sequence"[mh] OR "trans-activators"[mh] OR "gene expression profiling"[mh])) OR
("environmental pollutants/antagonists and inhibitors"[mh]) OR ("environmental
pollutants/metabolism“[mh] AND ("humans"[mh] OR "animals"[mh])) OR ("environmental
pollutants"[mh] AND cancer[sb])) OR ("Hydrocarbons, Chlorinated/toxicity"[mh] OR
"Hydrocarbons, Chlorinated/adverse effects"[mh] OR "Hydrocarbons,
Chlorinated/poisoning”[mh] OR "Hydrocarbons, Chlorinated/pharmacokinetics"[mh]) OR
("Hydrocarbons, Chlorinated"[mh] AND ("environmental exposure"[mh] OR ci[sh])) OR
(("Hydrocarbons, Chlorinated"[mh] AND toxicokinetics[mh:noexp]) OR ("Hydrocarbons,
Chlorinated/blood"[mh] OR "Hydrocarbons, Chlorinated/cerebrospinal fluid"[mh] OR
"Hydrocarbons, Chlorinated/urine"[mh]) OR ("Hydrocarbons, Chlorinated"[mh] AND
("endocrine system"[mh] OR "hormones, hormone substitutes, and hormone
antagonists"[mh] OR "endocrine disruptors"[mh])) OR ("Hydrocarbons, Chlorinated"[mh]
AND ("computational biology"[mh] OR "medical informatics"[mh] OR genomics[mh] OR
genome[mh] OR proteomics[mh] OR proteome[mh] OR metabolomics[mh] OR
metabolome[mh] OR genes[mh] OR "gene expression"[mh] OR phenotype[mh] OR
geneticsmh] OR genotype[mh] OR transcriptome[mh] OR ("systems biology"[mh] AND
("environmental exposure"[mh] OR "epidemiological monitoring"[mh] OR analysis[sh])) OR
"transcription, genetic "[mh] OR "reverse transcription"[mh] OR "transcriptional
activation"[mh] OR "transcription factors"[mh] OR ("biosynthesis"[sh] AND (RNA[mh] OR
DNA[mh])) OR "RNA, messenger"'[mh] OR "RNA, transfer'[mh] OR "peptide
biosynthesis"[mh] OR "protein biosynthesis"[mh] OR "reverse transcriptase polymerase
chain reaction"[mh] OR "base sequence"[mh] OR "trans-activators"[mh] OR "gene
expression profiling“[mh])) OR ("Hydrocarbons, Chlorinated/antagonists and
inhibitors"[mh]) OR ("Hydrocarbons, Chlorinated/metabolism“[mh] AND ("humans"[mh] OR
"animals"[mh])) OR ("Hydrocarbons, Chlorinated"[mh] AND cancer[sb])))

(DDT OR DDE) AND ("environmental pollutants"[mh] OR "environmental pollution“[mh] OR
"animals, wild"[mh] OR "ecotoxicology"[mh] OR "fishes"[mh] OR "birds"[mh] OR
"amphibians"[mh] OR "reptiles"[mh] OR "Mammals"[Mesh:noexp] OR "Artiodactyla"[mh]
OR "Carnivora"[mh] OR "Cetacea"[mh] OR "Chiroptera”[mh] OR "Hyraxes"[mh] OR
"Lagomorpha[mh] OR "Marsupialia“[mh] OR "Monotremata"[mh] OR "Perissodactyla"[mh]
OR "Proboscidea Mammal'[mh] OR "Rodentia "[mh] OR "Scandentia“[mh] OR "Sirenia
"[mh] OR "Xenarthra"[mh] OR "Gorilla"[mh] OR "Pan paniscus"[mh] OR "Pan
troglodytes"[mh] OR "Pongo"[mh] OR "hominidae"[Mesh:noexp] OR "Cercopithecidae"[mh]
OR "Hylobatidae"[mh] OR "catarrhini" OR "Platyrrhini"[mh] OR "Tarsii"[mh] OR
"haplorhini"[mh:noexp] OR "Strepsirhini"[mh] OR "primates"[mh:noexp] OR
"Oligochaeta"[mh] OR "Bees"[mh] OR ecotox* OR phytotox* OR ec50* OR Ic50* OR
"lethal concentration"[tw] OR aquatic OR wildlife OR Alga OR Algae OR Amphibian* OR
Avian OR bird OR birds OR Chironomid* OR Chironomus OR Collembolan OR Daphnia
OR Daphnid* OR Earthworm* OR Fish OR Medaka OR Minnow OR plant OR Mollusc* OR
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Database
search date Query string

bioaccumulat* OR biomagnifica* OR biomonitor* OR biotransform* OR bioconcentrat*)
AND 2006 : 3000[dp] Filter: Reviews

Toxline
11/2016 50-29-3[rn] OR 72-55-9[rn] OR 72-54-8[rn] OR 789-02-6[rn] OR 3424-82-6[rn] OR 53-19-
o[rn]

"DDT" OR "DDTs" OR "DDE" OR "DDD" OR "(-)-1-(0-Chlorophenyl)-1-(p-chlorophenyl)-
2,2,2-trichloroethane" OR "(+-)-1,1-Dichloro-2-(o-chlorophenyl)-2-(p-chlorophenyl)ethane"
OR "(z)-1-(o-Chlorophenyl)-1-(p-chlorophenyl)-2,2,2-trichloroethane"

"1-(2-Chlorophenyl)-1-(4-chlorophenyl)-2,2,2-trichloroethane" OR "1-(2'-Chlorophenyl)-1-
(4'-chlorophenyl)-2,2-dichloroethane" OR "1-(2-Chlorophenyl)-1-(4-chlorophenyl)-2,2-
dichloroethane" OR "1-(o-Chlorophenyl)-1-(p-chlorophenyl)-2,2,2-trichloroethane"

"1-(o-Chlorophenyl)-1-(p-chlorophenyl)-2,2-dichloroethane” OR "1,1'-(2,2,2-
Trichloroethylidene)bis(4-chlorobenzene)" OR "1,1'-(2,2-Dichloroethylidene)bis(4-
chlorobenzene)" OR "1,1'-(Dichloroethenylidene)bis(4-chlorobenzene)"

"1,1,1-Trichloro-2-(o-chlorophenyl)-2-(p-chlorophenyl)ethane" OR "1,1,1-Trichloro-2,2-
bis(4,4'-dichlorodiphenyl)ethane” OR "1,1,1-Trichloro-2,2-bis(4-chlorophenyl)ethane” OR
"1,1,1-Trichloro-2,2-bis(p-chlorophenyl)ethane”

"1,1,1-Trichloro-2,2-di(4-chlorophenyl)-ethane" OR "1,1,1-Trichloro-2,2-di(p-
chlorophenyl)ethane" OR "1,1,1-Trichloro-2-2,2-bis(p-chlorophenyl)ethane” OR "1,1-Bis(4-
chlorophenyl)-2,2,2-trichloroethane" OR "1,1-Bis(4-chlorophenyl)-2,2-dichloroethane"

"1,1-Bis(4-chlorophenyl)-2,2-dichloroethene" OR "1,1-Bis(p-chlorophenyl)-2,2,2-
trichloroethane" OR "1,1-Bis-(p-chlorophenyl)-2,2,2-trichloroethane" OR "1,1-Bis(p-
chlorophenyl)-2,2-dichloroethane” OR "1,1-Bis(p-chlorophenyl)-2,2-dichloroethylene"

"1,1-Dichloro-2-(o-chlorophenyl)-2-(p-chlorophenyl)ethane" OR "1,1-Dichloro-2-(o-
chlorophenyl)-2-(p-chlorophenyl)ethene” OR "1,1-Dichloro-2-(o-chlorophenyl)-2-(p-
chlorophenyl)ethylene" OR "1,1-Dichloro-2-(p-chlorophenyl)-2-(o-chlorophenyl)ethane"

"1,1-Dichloro-2,2-bis(2,4'-dichlorophenyl)ethane” OR "1,1'-Dichloro-2,2-bis(4-
chlorophenyl)ethane” OR "1,1-Dichloro-2,2-bis(4-chlorophenyl)ethane” OR "1,1-Dichloro-
2,2-bis(para-chlorophenyl) ethylene" OR "1,1-Dichloro-2,2-bis(parachlorophenyl)ethane"

"1,1-Dichloro-2,2-bis(p-chlorophenyl)ethane" OR "1,1-Dichloro-2,2-bis(p-
chlorophenyl)ethene" OR "1,1-Dichloro-2,2-bis(p-chlorophenyl)ethylene" OR "1,1-Dichloro-
2,2-di(4-chlorophenyl)ethane" OR "1,1-Dichloro-2,2-di(p-chlorophenyl)ethylene"

"1-Chloro-2-(2,2,2-trichloro-1-(4-chlorophenyl)ethyl)benzene" OR "1-Chloro-2-(2,2-
dichloro-1-(4-chlorophenyl)ethyl)benzene” OR "2-(2-Chlorophenyl)-2-(4-chlorophenyl)-
1,1,1-trichloroethane” OR "2-(2-Chlorophenyl)-2-(4-chlorophenyl)-1,1-dichloroethane”

"2-(2-Chlorophenyl)-2-(4-chlorophenyl)-1,1-dichloroethylene" OR "2-(o-Chlorophenyl)-2-(p-
chlorophenyl)-1,1-dichloroethane" OR "2-(p-Chlorophenyl)-2-(o-chlorophenyl)-1,1-
dichloroethane" OR "2,2-(2-Chlorophenyl-4'-chlorophenyl)-1,1-dichloroethene"
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"2,2,2,0,p'-Pentachloroethylidenebisbenzene” OR "2,2,2-Trichloro-1,1-bis(4-
chlorophenyl)ethane" OR "2,2,0,p'-Tetrachlorovinylidenebisbenzene" OR "2,2-Bis(2-
chlorophenyl-4-chlorophenyl)-1,1-dichloroethane"

"2,2-Bis(4-chlorophenyl)-1,1-dichloroethane™" OR "2,2-Bis(4-chlorophenyl)-1,1-
dichloroethene" OR "2,2-Bis(4-chlorophenyl)-1,1-dichloroethylene" OR "2,2-Bis(o,p-
chlorophenyl)-1,1,1-trichloroethane" OR "2,2-Bis(p-chlorophenyl)-1,1,1-trichloroethane"

"2,2-Bis(p-chlorophenyl)-1,1-dichloroethane" OR "2,2-Bis(p-chlorophenyl)-1,1-
dichloroethylene" OR "2,2-Di(p-chlorophenyl)-1,1-dichloroethane" OR "2,2-Di(p-
chlorophenyl)-1,1-dichloroethylene" OR "2,2-Dichloro-1,1-bis(4-chlorophenyl)ethylene"

"2,4'-Dichlorodiphenyldichloroethane" OR "2,4'-Dichlorodiphenyldichloroethylene” OR
"2,4'-Dichlorodiphenyltrichloroethane" OR "2,4'-Dichlorophenyldichlorethane” OR "2-o-
Chlorophenyl-2-p-chlorophenyl-1,1,1-trichloroethane”

"4,4'-1,1-Dichloro-2,2-bis(p-chlorophenyl)ethane” OR "4,4'-
Dichlorodiphenyldichloroethane" OR "4,4'-Dichlorodiphenyldichloroethylene” OR "4,4'-
Dichlorodiphenyltrichloroethane" OR "4,4'-TDE" OR "alpha,alpha-Bis(p-chlorophenyl)-
beta,beta,beta-trichloroethane"

"Chlorophenothane" OR "Chlorophenothanum™ OR "Chlorphenothan" OR
"Dichlorodiphenyl dichloroethane" OR "Dichlorodiphenyl dichloroethene" OR
"Dichlorodiphenyl dichloroethylene" OR "Dichlorodiphenyldichloroethane"

"Dichlorodiphenyldichloroethylene” OR "Dichlorodiphenyltrichloroethane" OR "Mitotan" OR
"Mitotane" OR "Mitotanum" OR "o0,p'-1,1,1-Trichloro-2-2,2-bis(p-chlorophenyl)ethane" OR
"0,p'-Chlorophenothane" OR "o,p'-Dichlorodiphenyldichloroethane"

"0,p'-Dichlorodiphenyldichloroethylene” OR "o,p'-Dichlorodiphenyltrichloroethane” OR
"0,p’-TDE" OR "0,p-TDE" OR "p,p'-(Dichlorodiphenyl)-2,2-dichloroethylene" OR "p,p'-
Dichlorodiphenoldichloroethylene”

"p,p'-Dichlorodiphenyl dichloroethylene” OR "p,p'-Dichlorodiphenyl-2,2-dichloroethylene”
OR "p,p'-Dichlorodiphenyldichloroethane" OR "p,p'-Dichlorodiphenyldichloroethylene" OR
"p,p'-Dichlorodiphenylethylene dichloride"

"p,p'-Dichlorodiphenyltrichloroethane" OR "p,p'-Dichlorodiphenyltrichloromethylmethane"
OR "p,p'-TDE" OR "Parachlorocidum" OR "Tetrachlorodiphenylethane" OR
"Trichlorobis(4'-chlorophenyl)ethane" OR "Trichlorobis(4-chlorophenyl)ethane”

"Aavero-extra" OR "Agritan" OR "Anofex" OR "Arkotine" OR "Azotox M 33" OR
"Benzochloryl" OR "Bosan supra" OR "Bovidermol" OR "CB 313" OR "CB313" OR
"Chloditan" OR "Chlodithan" OR "Chlodithane™

"Chlofenotan” OR "Chlorophenothan" OR "Chlorophenotoxum” OR "Chlorphenotoxum” OR
"Citox" OR "Clofenotan" OR "Clofenotane" OR "Clofenotane technique” OR
"Clofenotanum” OR "D.D.T. technique" OR "Deoval"
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"Detox" OR "Detoxan" OR "Dibovin" OR "Dicophane" OR "Dicophaner" OR "Didigam" OR
"Didimac” OR "Dilene" OR "Dodat" OR "Dykol" OR "Estonate” OR "FWJ" OR "Genitox" OR
"Gesafid" OR "Gesapon" OR "Gesarex"

"Gesarol" OR "Guesapon" OR "Guesarol" OR "Gyron" OR "Hildit" OR "Ivoran" OR "Ixodex"
OR "Khlodithan" OR "Kopsol" OR "Lysodren” OR "ME 1700" OR "Me-700" OR "Mutoxan"
OR "Neocid" OR "Neocidol"

"OMS 0016" OR "OMS 1078" OR "OMS 16" OR "Opeprim" OR "PEB1" OR "Pentachlorin"
OR "Pentech" OR "Penticidum" OR "p'-Zeidane" OR "Rhothane" OR "Rhothane D-3" OR
"Rothane" OR "Rukseam" OR "Santobane"

"Tafidex" OR "Zerdane"

Toxcenter
11/2016

(FILE 'HOME' ENTERED AT 14:38:39 ON 01 NOV 2016)
FILE 'TOXCENTER' ENTERED AT 14:38:47 ON 01 NOV 2016
CHARGED TO COST=EH011.11.01.01
L1 47504 SEA 50-29-3 OR 72-55-9 OR 72-54-8 OR 789-02-6 OR 3424-82-6 OR
53-19-0
L2 16652 SEA L1 AND PY>1999
L3 16652 SEA L2 NOT TSCATS/FS
L4 15436 SEA L3 NOT PATENT/DT

ACT TOXQUERY/Q
L5 QUE (CHRONIC OR IMMUNOTOX? OR NEUROTOX? OR TOXICOKIN? OR
BIOMARKER? OR NEUROLOG?)
L6 QUE (PHARMACOKIN? OR SUBCHRONIC OR PBPK OR
EPIDEMIOLOGY/ST,CT,
IT)
L7 QUE (ACUTE OR SUBACUTE OR LD50# OR LD(W)50 OR LC50# OR
LC(W)50)
L8 QUE (TOXICITY OR ADVERSE OR POISONING)/ST,CT,IT
L9 QUE (INHAL? OR PULMON? OR NASAL? OR LUNG? OR RESPIR?)
L10 QUE ((OCCUPATION? OR WORKPLACE? OR WORKER?) AND EXPOS?)
L11 QUE (ORAL OR ORALLY OR INGEST? OR GAVAGE? OR DIET OR DIETS
OR DIETARY OR DRINKING(W)WATER?)
L12 QUE (MAXIMUM AND CONCENTRATION? AND (ALLOWABLE OR
PERMISSIBLE))
L13 QUE (ABORT? OR ABNORMALIT? OR EMBRYO? OR CLEFT? OR FETUS?)
L14 QUE (FOETUS? OR FETAL? OR FOETAL? OR FERTIL? OR MALFORM?
OR
OVUM?)
L15 QUE (OVA OR OVARY OR PLACENTA? OR PREGNAN? OR PRENATAL?)
L16 QUE (PERINATAL? OR POSTNATAL? OR REPRODUC? OR STERIL? OR
TERATOGEN?)
L17 QUE (SPERM OR SPERMAC? OR SPERMAG? OR SPERMATI? OR

SPERMAS? OR

SPERMATOB? OR SPERMATOC? OR SPERMATOG?)
L18 QUE (SPERMATOI? OR SPERMATOL? OR SPERMATOR? OR
SPERMATOX? OR
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SPERMATOZ? OR SPERMATU? OR SPERMI? OR SPERMO?)

L19 QUE (NEONAT? OR NEWBORN? OR DEVELOPMENT OR
DEVELOPMENTAL?)

L20 QUE (ENDOCRIN? AND DISRUPT?)

L21 QUE (ZYGOTE? OR CHILD OR CHILDREN OR ADOLESCEN? OR
INFANT?)

L22 QUE (WEAN? OR OFFSPRING OR AGE(W)FACTOR?)

L23 QUE (DERMAL? OR DERMIS OR SKIN OR EPIDERM? OR CUTANEOUS?)
L24 QUE (CARCINOG? OR COCARCINOG? OR CANCER? OR PRECANCER?
OR NEOPLAS?)

L25 QUE (TUMOR? OR TUMOUR? OR ONCOGEN? OR LYMPHOMA? OR
CARCINOM?)

L26 QUE (GENETOX? OR GENOTOX? OR MUTAGEN? OR
GENETIC(W)TOXIC?)

L27 QUE (NEPHROTOX? OR HEPATOTOX?)

L28 QUE (ENDOCRIN? OR ESTROGEN? OR ANDROGEN? OR HORMON?)
L29 QUE (OCCUPATION? OR WORKER? OR WORKPLACE? OR EPIDEM?)
L30 QUE L5 OR L6 OR L7 OR L8 OR L9 OR L10 OR L11 OR L12 OR L13 OR

L14 ORL1I50R L16 OR L17 OR L18 OR L19 OR L20 OR L21 OR L22 OR
L23 OR L24 OR L25 OR L26 OR L27 OR L28 OR L29
L31 QUE (RAT OR RATS OR MOUSE OR MICE OR GUINEA(W)PIG? OR
MURIDAE OR DOG OR DOGS OR RABBIT? OR HAMSTER? OR PIG OR PIGS OR
SWINE OR PORCINE OR MONKEY? OR MACAQUE?)

L32 QUE (MARMOSET? OR FERRET? OR GERBIL? OR RODENT? OR
LAGOMORPHA OR BABOON? OR CANINE OR CAT OR CATS OR FELINE OR
MURINE)

L33 QUE L30 OR L31 OR L32

L34 QUE (HUMAN OR HUMANS OR HOMINIDAE OR MAMMALS OR MAMMAL?
OR PRIMATES OR PRIMATE?)

L35 QUE L33 OR L34

L36 8041 SEA L4 AND L30

L37 1742 SEA L36 AND MEDLINE/FS

L38 1432 SEA L36 AND BIOSIS/FS

L39 4834 SEA L36 AND CAPLUS/FS

L40 33 SEA L36 NOT (MEDLINE/FS OR BIOSIS/FS OR CAPLUS/FS)

L41 6248 DUP REM L37 L38 L40 L39 (1793 DUPLICATES REMOVED)
ANSWERS '1-6248' FROM FILE TOXCENTER

L*** DEL 1742 S L36 AND MEDLINE/FS

L*** DEL 1742 S L36 AND MEDLINE/FS

L42 1742 SEA L41

L*** DEL 1432 S L36 AND BIOSIS/FS

L*** DEL 1432 S L36 AND BIOSIS/FS

L43 1039 SEA L41

L*** DEL 4834 S L36 AND CAPLUS/FS

L*** DEL 4834 S L36 AND CAPLUS/FS

L44 3441 SEA L41

L**DEL 33 SL36 NOT (MEDLINE/FS OR BIOSIS/FS OR CAPLUS/FS)

L*** DEL 33 SL36 NOT (MEDLINE/FS OR BIOSIS/FS OR CAPLUS/FS)

L45 26 SEA L41

L46 4506 SEA (L42 OR L43 OR L44 OR L45) NOT MEDLINE/FS

**DRAFT FOR PUBLIC COMMENT***



DDT, DDE, and DDD B-15

APPENDIX B

Table B-2. Database Query Strings

Database

search date Query string

L43 48819 SEA FILE=TOXCENTER 50-29-3 OR 72-55-9 OR 72-54-8 OR 789-02-6

OR 3424-82-6 OR 53-19-0 OR DDT/TI OR DDE/TI
L51 11655 SEA FILE=TOXCENTER L43 AND PY>2005
L52 5118 SEA FILE=TOXCENTER L51 AND (ENVIRONMENT? OR ECOTOX? OR
ECOLOG? OR PHYTOTOX? OR EC50? OR LC50? OR "LETHAL CONCENTRATION"
OR AQUATIC OR WILDLIFE OR ALGA OR ALGAE OR AMPHIBIAN? OR AVIAN OR
BIRD OR BIRDS OR CHIRONOMID? OR CHIRONOMUS OR COLLEMBOLAN)
L53 2773 SEA FILE=TOXCENTER L51 AND (DAPHNIA OR DAPHNID? OR
EARTHWORM?

OR FISH OR FISHES OR MEDAKA OR MINNOW OR PLANT OR MOLLUSC?
OR

BIOACCUMULAT? OR BIOMAGNIFICA? OR BIOMONITOR? OR
BIOTRANSFORM?

OR BIOCONCENTRAT?)
L54 6321 SEA FILE=TOXCENTER L52 OR L53
L55 836 SEA FILE=TOXCENTER L54 AND BIOSIS/FS
L56 62 SEA FILE=TOXCENTER L55 AND (REVIEW? OR SYNTHESIS OR
METASYNTHES

IS OR SEARCH? OR SYSTEMATIC? OR META-ANALY? OR METAANALY?
OR

"META ANALY?" OR METANALY?)
L57 62 DUP REM L56 (0 DUPLICATES REMOVED)

ANSWERS '1-62' FROM FILE TOXCENTER
D SCAN L57

Table B-3. Strategies to Augment the Literature Search

Source Query and number screened when available

TSCATS?

11/2016 Compounds searched: 50-29-3; 72-55-9; 72-54-8; 789-02-6; 3424-82-6; 53-19-0
NTP

11/2017 "DDT" OR "DDTs" OR "DDE" OR "2,4'-DDD" OR "4,4'-DDD" OR "DDD, o,p'-" OR

"DDD, p,p'-" OR "0,p'-DDD" OR "p,p'-DDD" OR "DDD" OR "(-)-1-(0-Chlorophenyl)-1-(p-
chlorophenyl)-2,2,2-trichloroethane" OR "(-)-1,1-Dichloro-2-(o-chlorophenyl)-2-(p-
chlorophenyl)ethane" OR "(t)-1-(o-Chlorophenyl)-1-(p-chlorophenyl)-2,2,2-
trichloroethane" OR "1-(2-Chlorophenyl)-1-(4-chlorophenyl)-2,2,2-trichloroethane” OR
"1-(2'-Chlorophenyl)-1-(4'-chlorophenyl)-2,2-dichloroethane" OR "1-(2-Chlorophenyl)-1-
(4-chlorophenyl)-2,2-dichloroethane" OR "1-(o-Chlorophenyl)-1-(p-chlorophenyl)-2,2,2-
trichloroethane" OR "1-(o-Chlorophenyl)-1-(p-chlorophenyl)-2,2-dichloroethane" OR
"1,1'-(2,2,2-Trichloroethylidene)bis(4-chlorobenzene)" OR "1,1'-(2,2-
Dichloroethylidene)bis(4-chlorobenzene)" OR "1,1'-(Dichloroethenylidene)bis(4-
chlorobenzene)" OR "1,1,1-Trichloro-2-(o-chlorophenyl)-2-(p-chlorophenyl)ethane” OR
"1,1,1-Trichloro-2,2-bis(4,4'-dichlorodiphenyl)ethane"” OR "1,1,1-Trichloro-2,2-bis(4-
chlorophenyl)ethane” OR "1,1,1-Trichloro-2,2-bis(p-chlorophenyl)ethane" OR "1,1,1-
Trichloro-2,2-di(4-chlorophenyl)-ethane” OR "1,1,1-Trichloro-2,2-di(p-
chlorophenyl)ethane” OR "1,1,1-Trichloro-2-2,2-bis(p-chlorophenyl)ethane" OR "1,1-
Bis(4-chlorophenyl)-2,2,2-trichloroethane™ OR "1,1-Bis(4-chlorophenyl)-2,2-
dichloroethane" OR "1,1-Bis(4-chlorophenyl)-2,2-dichloroethene" OR "1,1-Bis(p-
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chlorophenyl)-2,2,2-trichloroethane" OR "1,1-Bis-(p-chlorophenyl)-2,2,2-
trichloroethane" OR "1,1-Bis(p-chlorophenyl)-2,2-dichloroethane" OR "1,1-Bis(p-
chlorophenyl)-2,2-dichloroethylene" OR "1,1-Dichloro-2-(o-chlorophenyl)-2-(p-
chlorophenyl)ethane” OR "1,1-Dichloro-2-(o-chlorophenyl)-2-(p-chlorophenyl)ethene"
OR "1,1-Dichloro-2-(o-chlorophenyl)-2-(p-chlorophenyl)ethylene" OR "1,1-Dichloro-2-
(p-chlorophenyl)-2-(o-chlorophenyl)ethane" OR "1,1-Dichloro-2,2-bis(2,4'-
dichlorophenyl)ethane" OR "1,1'-Dichloro-2,2-bis(4-chlorophenyl)ethane" OR "1,1-
Dichloro-2,2-bis(4-chlorophenyl)ethane” OR "1,1-Dichloro-2,2-bis(para-chlorophenyl)
ethylene” OR "1,1-Dichloro-2,2-bis(parachlorophenyl)ethane” OR "1,1-Dichloro-2,2-
bis(p-chlorophenyl)ethane” OR "1,1-Dichloro-2,2-bis(p-chlorophenyl)ethene” OR "1,1-
Dichloro-2,2-bis(p-chlorophenyl)ethylene” OR "1,1-Dichloro-2,2-di(4-
chlorophenyl)ethane" OR "1,1-Dichloro-2,2-di(p-chlorophenyl)ethylene" OR "1-Chloro-
2-(2,2,2-trichloro-1-(4-chlorophenyl)ethyl)benzene" OR "1-Chloro-2-(2,2-dichloro-1-(4-
chlorophenyl)ethyl)benzene" OR "2-(2-Chlorophenyl)-2-(4-chlorophenyl)-1,1,1-
trichloroethane" OR "2-(2-Chlorophenyl)-2-(4-chlorophenyl)-1,1-dichloroethane" OR "2-
(2-Chlorophenyl)-2-(4-chlorophenyl)-1,1-dichloroethylene” OR "2-(o-Chlorophenyl)-2-
(p-chlorophenyl)-1,1-dichloroethane" OR "2-(p-Chlorophenyl)-2-(o-chlorophenyl)-1,1-
dichloroethane" OR "2,2-(2-Chlorophenyl-4'-chlorophenyl)-1,1-dichloroethene” OR
"2,2,2,0,p'-Pentachloroethylidenebisbenzene” OR "2,2,2-Trichloro-1,1-bis(4-
chlorophenyl)ethane" OR "2,2,0,p'-Tetrachlorovinylidenebisbenzene" OR "2,2-Bis(2-
chlorophenyl-4-chlorophenyl)-1,1-dichloroethane” OR "2,2-Bis(4-chlorophenyl)-1,1-
dichloroethane” OR "2,2-Bis(4-chlorophenyl)-1,1-dichloroethene" OR "2,2-Bis(4-
chlorophenyl)-1,1-dichloroethylene” OR "2,2-Bis(o,p-chlorophenyl)-1,1,1-
trichloroethane" OR "2,2-Bis(p-chlorophenyl)-1,1,1-trichloroethane" OR "2,2-Bis(p-
chlorophenyl)-1,1-dichloroethane" OR "2,2-Bis(p-chlorophenyl)-1,1-dichloroethylene"
OR "2,2-Di(p-chlorophenyl)-1,1-dichloroethane" OR "2,2-Di(p-chlorophenyl)-1,1-
dichloroethylene" OR "2,2-Dichloro-1,1-bis(4-chlorophenyl)ethylene" OR "2,4'-
Dichlorodiphenyldichloroethane" OR "2,4'-Dichlorodiphenyldichloroethylene” OR "2,4'-
Dichlorodiphenyltrichloroethane" OR "2,4'-Dichlorophenyldichlorethane” OR "2-0-
Chlorophenyl-2-p-chlorophenyl-1,1,1-trichloroethane" OR "4,4'-1,1-Dichloro-2,2-bis(p-
chlorophenyl)ethane” OR "4,4'-Dichlorodiphenyldichloroethane™” OR "4,4'-
Dichlorodiphenyldichloroethylene" OR "4,4'-Dichlorodiphenyltrichloroethane” OR "4,4'-
TDE" OR "alpha,alpha-Bis(p-chlorophenyl)-beta,beta,beta-trichloroethane" OR
"Chlorophenothane" OR "Chlorophenothanum™ OR "Chlorphenothan" OR
"Dichlorodiphenyl dichloroethane" OR "Dichlorodiphenyl dichloroethene" OR
"Dichlorodiphenyl dichloroethylene" OR "Dichlorodiphenyldichloroethane" OR
"Dichlorodiphenyldichloroethylene” OR "Dichlorodiphenyltrichloroethane" OR "Mitotan"
OR "Mitotane" OR "Mitotanum" OR "o0,p'-1,1,1-Trichloro-2-2,2-bis(p-
chlorophenyl)ethane" OR "o,p'-Chlorophenothane" OR "o,p'-
Dichlorodiphenyldichloroethane" OR "o,p'-Dichlorodiphenyldichloroethylene” OR "o,p'-
Dichlorodiphenyltrichloroethane" OR "o,p'-TDE" OR "o,p-TDE" OR "p,p'-
(Dichlorodiphenyl)-2,2-dichloroethylene" OR "p,p'-Dichlorodiphenoldichloroethylene”
OR "p,p'-Dichlorodiphenyl dichloroethylene” OR "p,p'-Dichlorodiphenyl-2,2-
dichloroethylene™ OR "p,p'-Dichlorodiphenyldichloroethane” OR "p,p'-
Dichlorodiphenyldichloroethylene” OR "p,p'-Dichlorodiphenylethylene dichloride" OR
"p,p'-Dichlorodiphenyltrichloroethane” OR "p,p'-
Dichlorodiphenyltrichloromethylmethane" OR "p,p'-TDE" OR "Parachlorocidum" OR
"Tetrachlorodiphenylethane" OR "Trichlorobis(4'-chlorophenyl)ethane" OR
"Trichlorobis(4-chlorophenyl)ethane" OR "Aavero-extra" OR "Agritan" OR "Anofex" OR
"Arkotine" OR "Azotox M 33" OR "Benzochloryl" OR "Bosan supra" OR "Bovidermol"
OR "CB 313" OR "CB313" OR "Chloditan" OR "Chlodithan" OR "Chlodithane" OR
"Chlofenotan" OR "Chlorophenothan" OR "Chlorophenotoxum™ OR "Chlorphenotoxum"
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Source

Query and number screened when available

OR "Citox" OR "Clofenotan" OR "Clofenotane" OR "Clofenotane technique" OR
"Clofenotanum"” OR "D.D.T. technique" OR "Deoval" OR "Detox" OR "Detoxan" OR
"Dibovin" OR "Dicophane" OR "Dicophaner" OR "Didigam" OR "Didimac" OR "Dilene"
OR "Dodat" OR "Dykol" OR "Estonate" OR "FWJ" OR "Genitox" OR "Gesafid" OR
"Gesapon" OR "Gesarex" OR "Gesarol" OR "Guesapon" OR "Guesarol" OR "Gyron"
OR "Hildit" OR "lvoran" OR "Ixodex" OR "Khlodithan" OR "Kopsol" OR "Lysodren" OR
"ME 1700" OR "Me-700" OR "Mutoxan" OR "Neocid" OR "Neocidol" OR "OMS 0016"
OR "OMS 1078" OR "OMS 16" OR "Opeprim" OR "PEB1" OR "Pentachlorin” OR
"Pentech” OR "Penticidum"” OR "p'-Zeidane" OR "Rhothane" OR "Rhothane D-3" OR
"Rothane" OR "Rukseam" OR "Santobane" OR "Tafidex" OR "Zerdane"

50-29-3 OR 72-55-9 OR 72-54-8 OR 789-02-6 OR 3424-82-6 OR 53-19-0

NIH RePORTER
02/2017

"DDT" OR "DDTs" OR "DDE" OR "2,4'-DDD" OR "4,4'-DDD" OR "DDD, o,p*-" OR
"DDD, p,p*-" OR "0,p’-DDD" OR "p,p'-DDD" OR "DDD" OR "(-)-1-(0-Chlorophenyl)-1-(p-
chlorophenyl)-2,2,2-trichloroethane" OR "(-)-1,1-Dichloro-2-(o-chlorophenyl)-2-(p-
chlorophenyl)ethane" OR "(z)-1-(o-Chlorophenyl)-1-(p-chlorophenyl)-2,2,2-
trichloroethane" OR "1-(2-Chlorophenyl)-1-(4-chlorophenyl)-2,2,2-trichloroethane" OR
"1-(2'-Chlorophenyl)-1-(4'-chlorophenyl)-2,2-dichloroethane" OR "1-(2-Chlorophenyl)-1-
(4-chlorophenyl)-2,2-dichloroethane” OR "1-(o-Chlorophenyl)-1-(p-chlorophenyl)-2,2,2-
trichloroethane" OR "1-(o-Chlorophenyl)-1-(p-chlorophenyl)-2,2-dichloroethane” OR
"1,1'-(2,2,2-Trichloroethylidene)bis(4-chlorobenzene)" OR "1,1'-(2,2-
Dichloroethylidene)bis(4-chlorobenzene)" OR "1,1'-(Dichloroethenylidene)bis(4-
chlorobenzene)" OR "1,1,1-Trichloro-2-(o-chlorophenyl)-2-(p-chlorophenyl)ethane™ OR
"1,1,1-Trichloro-2,2-bis(4,4'-dichlorodiphenyl)ethane"” OR "1,1,1-Trichloro-2,2-bis(4-
chlorophenyl)ethane” OR "1,1,1-Trichloro-2,2-bis(p-chlorophenyl)ethane” OR "1,1,1-
Trichloro-2,2-di(4-chlorophenyl)-ethane” OR "1,1,1-Trichloro-2,2-di(p-
chlorophenyl)ethane" OR "1,1,1-Trichloro-2-2,2-bis(p-chlorophenyl)ethane" OR "1,1-
Bis(4-chlorophenyl)-2,2,2-trichloroethane" OR "1,1-Bis(4-chlorophenyl)-2,2-
dichloroethane" OR "1,1-Bis(4-chlorophenyl)-2,2-dichloroethene” OR "1,1-Bis(p-
chlorophenyl)-2,2,2-trichloroethane" OR "1,1-Bis-(p-chlorophenyl)-2,2,2-
trichloroethane" OR "1,1-Bis(p-chlorophenyl)-2,2-dichloroethane" OR "1,1-Bis(p-
chlorophenyl)-2,2-dichloroethylene” OR "1,1-Dichloro-2-(o-chlorophenyl)-2-(p-
chlorophenyl)ethane" OR "1,1-Dichloro-2-(o-chlorophenyl)-2-(p-chlorophenyl)ethene”
OR "1,1-Dichloro-2-(o-chlorophenyl)-2-(p-chlorophenyl)ethylene” OR "1,1-Dichloro-2-
(p-chlorophenyl)-2-(o-chlorophenyl)ethane" OR "1,1-Dichloro-2,2-bis(2,4'-
dichlorophenyl)ethane" OR "1,1'-Dichloro-2,2-bis(4-chlorophenyl)ethane” OR "1,1-
Dichloro-2,2-bis(4-chlorophenyl)ethane” OR "1,1-Dichloro-2,2-bis(para-chlorophenyl)
ethylene” OR "1,1-Dichloro-2,2-bis(parachlorophenyl)ethane” OR "1,1-Dichloro-2,2-
bis(p-chlorophenyl)ethane" OR "1,1-Dichloro-2,2-bis(p-chlorophenyl)ethene" OR "1,1-
Dichloro-2,2-bis(p-chlorophenyl)ethylene" OR "1,1-Dichloro-2,2-di(4-
chlorophenyl)ethane" OR "1,1-Dichloro-2,2-di(p-chlorophenyl)ethylene" OR "1-Chloro-
2-(2,2,2-trichloro-1-(4-chlorophenyl)ethyl)benzene" OR "1-Chloro-2-(2,2-dichloro-1-(4-
chlorophenyl)ethyl)benzene" OR "2-(2-Chlorophenyl)-2-(4-chlorophenyl)-1,1,1-
trichloroethane” OR "2-(2-Chlorophenyl)-2-(4-chlorophenyl)-1,1-dichloroethane" OR "2-
(2-Chlorophenyl)-2-(4-chlorophenyl)-1,1-dichloroethylene” OR "2-(o-Chlorophenyl)-2-
(p-chlorophenyl)-1,1-dichloroethane” OR "2-(p-Chlorophenyl)-2-(o-chlorophenyl)-1,1-
dichloroethane” OR "2,2-(2-Chlorophenyl-4'-chlorophenyl)-1,1-dichloroethene" OR
"2,2,2,0,p'-Pentachloroethylidenebisbenzene™ OR "2,2,2-Trichloro-1,1-bis(4-
chlorophenyl)ethane” OR "2,2,0,p'-Tetrachlorovinylidenebisbenzene™" OR "2,2-Bis(2-
chlorophenyl-4-chlorophenyl)-1,1-dichloroethane" OR "2,2-Bis(4-chlorophenyl)-1,1-
dichloroethane" OR "2,2-Bis(4-chlorophenyl)-1,1-dichloroethene" OR "2,2-Bis(4-
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Source Query and number screened when available

chlorophenyl)-1,1-dichloroethylene" OR "2,2-Bis(0,p-chlorophenyl)-1,1,1-
trichloroethane" OR "2,2-Bis(p-chlorophenyl)-1,1,1-trichloroethane" OR "2,2-Bis(p-
chlorophenyl)-1,1-dichloroethane" OR "2,2-Bis(p-chlorophenyl)-1,1-dichloroethylene”
OR "2,2-Di(p-chlorophenyl)-1,1-dichloroethane" OR "2,2-Di(p-chlorophenyl)-1,1-
dichloroethylene" OR "2,2-Dichloro-1,1-bis(4-chlorophenyl)ethylene” OR "2,4'-
Dichlorodiphenyldichloroethane" OR "2,4'-Dichlorodiphenyldichloroethylene" OR "2,4'-
Dichlorodiphenyltrichloroethane™" OR "2,4'-Dichlorophenyldichlorethane” OR "2-o-
Chlorophenyl-2-p-chlorophenyl-1,1,1-trichloroethane” OR "4,4'-1,1-Dichloro-2,2-bis(p-
chlorophenyl)ethane™” OR "4,4'-Dichlorodiphenyldichloroethane” OR “4,4'-
Dichlorodiphenyldichloroethylene™ OR "4,4'-Dichlorodiphenyltrichloroethane™” OR "4,4'-
TDE" OR "alpha,alpha-Bis(p-chlorophenyl)-beta,beta,beta-trichloroethane” OR
"Chlorophenothane" OR "Chlorophenothanum” OR "Chlorphenothan" OR
"Dichlorodiphenyl dichloroethane" OR "Dichlorodiphenyl dichloroethene" OR
"Dichlorodiphenyl dichloroethylene" OR "Dichlorodiphenyldichloroethane" OR
"Dichlorodiphenyldichloroethylene” OR "Dichlorodiphenyltrichloroethane" OR "Mitotan"
OR "Mitotane" OR "Mitotanum" OR "o0,p'-1,1,1-Trichloro-2-2,2-bis(p-
chlorophenyl)ethane" OR "o,p'-Chlorophenothane” OR "o,p'-
Dichlorodiphenyldichloroethane" OR "o,p'-Dichlorodiphenyldichloroethylene” OR "o,p'-
Dichlorodiphenyltrichloroethane" OR "o,p'-TDE" OR "o,p-TDE" OR "p,p'-
(Dichlorodiphenyl)-2,2-dichloroethylene" OR "p,p'-Dichlorodiphenoldichloroethylene”
OR "p,p'-Dichlorodiphenyl dichloroethylene” OR "p,p'-Dichlorodiphenyl-2,2-
dichloroethylene™ OR "p,p'-Dichlorodiphenyldichloroethane” OR "p,p'-
Dichlorodiphenyldichloroethylene” OR "p,p'-Dichlorodiphenylethylene dichloride" OR
"p,p'-Dichlorodiphenyltrichloroethane" OR "p,p'-
Dichlorodiphenyltrichloromethylmethane" OR "p,p'-TDE" OR "Parachlorocidum” OR
"Tetrachlorodiphenylethane" OR "Trichlorobis(4'-chlorophenyl)ethane" OR
"Trichlorobis(4-chlorophenyl)ethane" OR "Aavero-extra" OR "Agritan" OR "Anofex" OR
"Arkotine" OR "Azotox M 33" OR "Benzochloryl" OR "Bosan supra" OR "Bovidermol”
OR "CB 313" OR "CB313" OR "Chloditan" OR "Chlodithan" OR "Chlodithane" OR
"Chlofenotan" OR "Chlorophenothan" OR "Chlorophenotoxum™ OR "Chlorphenotoxum®
OR "Citox" OR "Clofenotan" OR "Clofenotane™” OR "Clofenotane technique” OR
"Clofenotanum” OR "D.D.T. technique" OR "Deoval" OR "Detox" OR "Detoxan" OR
"Dibovin" OR "Dicophane" OR "Dicophaner" OR "Didigam" OR "Didimac" OR "Dilene"
OR "Dodat" OR "Dykol" OR "Estonate" OR "FWJ" OR "Genitox" OR "Gesafid" OR
"Gesapon" OR "Gesarex" OR "Gesarol" OR "Guesapon" OR "Guesarol" OR "Gyron"
OR "Hildit" OR "lvoran" OR "Ixodex" OR "Khlodithan" OR "Kopsol" OR "Lysodren" OR
"ME 1700" OR "Me-700" OR "Mutoxan" OR "Neocid" OR "Neocidol" OR "OMS 0016"
OR "OMS 1078" OR "OMS 16" OR "Opeprim" OR "PEB1" OR "Pentachlorin® OR
"Pentech" OR "Penticidum" OR "p'-Zeidane" OR "Rhothane" OR "Rhothane D-3" OR
"Rothane" OR "Rukseam" OR "Santobane" OR "Tafidex" OR "Zerdane" (Advanced),
Search in: Projects Admin IC: All, Fiscal Year: Active Projects, 2017, 2016, 2015,
2014, 2013, 2012

Other Identified throughout the assessment process

aSeveral versions of the TSCATS database were searched, as needed, by CASRN including TSCATS1 via Toxline
(no date limit), TSCATS2 via https://yosemite.epa.gov/oppts/epatscat8.nsf/ReportSearch?OpenForm (date restricted
by EPA receipt date), and TSCATS via CDAT (date restricted by ‘Mail Received Date Range’), as well as google for
recent TSCA submissions.
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The 2016 results were:
e Number of records identified from PubMed, TOXLINE, and TOXCENTER (after duplicate
removal): 9,589
o Number of records identified from other strategies: 319
e Total number of records to undergo literature screening: 9,908

B.1.2 Literature Screening

A two-step process was used to screen the literature search to identify relevant studies on DDT, DDE, and
DDD:

e Title and abstract screen
e Full text screen

Title and Abstract Screen. Within the reference library, titles and abstracts were screened manually for
relevance. Studies that were considered relevant (see Table B-1 for inclusion criteria) were moved to the
second step of the literature screening process. Studies were excluded when the title and abstract clearly
indicated that the study was not relevant to the toxicological profile.

e Number of titles and abstracts screened: 9,908
o Number of studies considered relevant and moved to the next step: 1,083

Full Text Screen. The second step in the literature screening process was a full text review of individual
studies considered relevant in the title and abstract screen step. Each study was reviewed to determine
whether it was relevant for inclusion in the toxicological profile.

e  Number of studies undergoing full text review: 1,083

e Number of studies cited in the pre-public draft of the toxicological profile: 709

e Total number of studies cited in the profile: 1,053

A summary of the results of the literature search and screening is presented in Figure B-1.
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Figure B-1. November 2016 Literature Search Results and Screen for DDT, DDE,
and DDD
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