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DDT Alternative Linked to Transgenerational
Inheritance of Disease

Ancestral exposure to methoxychlor and transgenerational
tumor development and transgenerational obesity
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BPA Exposure Shows Transgenerational Effects on
Reproductive Health
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State-of-the-Science Evaluation of Transgenerational
Inheritance of Health Effects

Objective: To investigate the evidence for transgenerational inheritance of health effects

Specific Aims:

1.

Identify literature in PubMed
Studies in humans or animals utilizing a transgenerational study

design that assess a wide range of exposures and health effects.

. Extract data on potential health effects

Data extract relevant studies (data extraction files will be shared
upon release of final report).

. Provide an inventory of included studies

Inventory organized by type of exposure and health outcome for
both human and animal studies.

. Prepare a brief summary of the study results

Summarize areas of consistency and areas of uncertainty by
exposures for which the same health outcome is reported.

. Assess Internal validity (risk of bias)

Evaluate a subset of relevant references to illustrate risk-of-bias
considerations in studies with transgenerational study design.

. Outline key issues or data gaps

Identify key issues and data needs that could be addressed in

future research of transgenerational inheritance of health effects.

Exposure Paradigms

A, Non-GestationaI Exposure

Exposure

Reproductlve cells

| AM*

Health effect reported in the F, generation that were
not directly exposed

B. Gestational Exposure

Fetus (F,) -
Reproductive cells (F,)

l

Health effect reported in the F; generation ;hat were

not directly exposed
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%_é; Transgenerational Inheritance Relevant Study Summary

* Relevant studies include a wide range of

exposures and health outcomes Human Studies (n=49)
« Within most exposure categories = A
Holocaust (n=9)
— Few references for any specific exposure Diet (n=5)

Drugs of Abuse (n=3)
Stress (n=17)
— And even fewer studies with the same Radiation{n=9)

exposure that report data on the same or Other (n=6)
similar health effects

« Many exposures with only one study (e.g. alloxan,
balagrin, cobalt, endodan, fundasol)

- e.g. 2 zinc studies (1) onimmune effects and (1) [ Animal Studies (n=187)

on developmental/teratogenic effects)

Exposure Categories

« Specific exposures with the most studies Chemicals (n=66)
Mutagens (n=20)
— Human Studies Diet (n=23)

Drugs of Abuse (n=5)
. Stress (n=18)
— Animal Studies Pharmaceuticals (n=22)

+ Radiation (n=20), Vinclozolin (n=19) (F;a:iat(ion1(2)=20)
ther (n=

« Radiation (n=9), Holocaust experience (n=9)
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Major Challenges Facing Environmental
Health science

* Emerging chemicals
— Toxicity testing/biomonitoring

* Integrate stressors

— Nutrition, stress, chemicals,
drugs, infections, microbiome...

* Define most sensitive windows
of sensitivity
— Preconception
— Prenatal
— Puberty
— Young adult = Adulthood

» Assess multiple disease outcomes
— Syndromes
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Economic Cost of Endocrine Disrupting Chemicals

Exposure
PBDEs

Organophosphate
pesticides

DDE

DDE

Di-2-

ethylhexylphthalate
Di-2-

ethylhexylphthalate
BPA
PBDEs

PBDEs

Trasande et al., 2015

Table 4. Evaluations of Exposure-Outcome Relationships

QOutcome

1Q loss and
intellectual disability

1Q loss and
intellectual disability
Childhood obesity
Adult diabetes
Adult obesity

Adult diabetes
Childhood obesity

Testicular cancer

Cryptorchidism

Strength of
Human
Evidence

Moderate-
to-high
Moderate-
to-high
Moderate

Low
Low
Low
Very low-to-

low

Very low-to-
low

Low

Strength of
Toxicological
Evidence
Strong

Strong
Moderate
Moderate
Strong

Strong

Strong

Weak

Strong

Probability
of
Causation,
%

70-100
70-100
40-69
20-39
40-69
40-69
20-69

0-19

40-69

Base
Estimate,
€

9 587 571
420

146 178
556 566
24610
041

834 741
170
15610
612 091
606 944
344

18637177
463

847 975
932

129 807
327

Low
Estimate,
€

1577 449
522

46 760
988 423
24610
041

834 741
170
15610
612 091

606 944
344

15637 177
463

313179
835

116 841
584

High
Estimate,
€

22 356
864 892

194 850
545 761
86 448
264

16 694
823 393
15610
612 091
606 944
344

1637 177
463

847 975
932

129 807
327
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Prevention is the key

» Genetic and environmental factors
contribute and interact with each other to
increase risk;

+ The impact of exposures can vary based
on timing of the exposure within critical
windows of exposure;

+ Identifying the hazards associated with chemicals to which
humans are exposed is critical; and

» Environmental factors are more readily identified and modified
than genetic factors and therefore present a tremendous
opportunity to prevent non-communicable disease.

You can’t change your genes,
but you can change your environment!
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Working Together We Can Improve Human Health
Across the Lifespan and Across the Globe

Thank youl!
National Institute of National Institute of
Environmental Health Sciences =U= NO‘"OI‘!O'TOXICOIOQY PI‘OgI’GI‘I‘I Environmental Health Sciences
= = US Department of Health and Human Services

= Superfund Research Program

NIEHS Strategic Plan Website
http://www.niehs.nih.gov/strategicplan
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