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EDs
· Body energy levels
· Reproduction
· and development
· Intemal balance ofbody systems, 01' homeostas•
· Response to surroundings, stress, and Injury
Four Points about EDCs:
· Low dose matters
· 'Wide range of health effects
· Persistence of biological effects
· Ubiquitous exposure
Endocrine Disruption Compounds
Classification
Pesticides & fungicides
Polyaromatic compounds - PAHs Organic oxygen compounds (phthalates, bisphenol A) Surfactants
Metals
Phytoestrogens
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[image: ] Enzyme flushers
[image: ] Destructors

[image: ]The effects [image: ] of early exposures to EDCs will be manifested any time in life
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Examples of potential diseases and dysfunctions originating from early exposures to EDCs
{year')
12
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Pesticide-DDT
1950's to 1960's - DDT (dichlorodiphenyl-trichloroethane)
Estogenic
Affected reproduction system of birds
Disrupted the eagle's endocrine system, interfering with calcium metabolism and produced weak egg shells, feminized frogs DDT metabolite (DDE) anti-androgens
Atrazine & Endosulfan
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DDD y DDE son los dos pñncipales productos de la degradaciön del DDT en los suelos.
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CHCI,
DOD
	Table 6i Frequency of Occurrence of Pesticide Residues Found in
Total Diet Study Foods in 1999
	Pesticideb	Total No. of Findings	Occurrence, 0/0
DDT	225 22 chlorpyrifos-methyl malathion 175[image: ] 17 endosulfan 151 15 dieldrin	145 14 chlorpyrifos 93 9 chlorpropham 70 7 permethrin 54 5 iprodione	48 5 chlordane	36 3 heptachlor 36 3 lindane	33 3 thiabendazolee 33 3 BHC, alpha+beta+delta 32 3 hexachlorobenzene 32 3 carbaryld	31 3 methamidophos 29 3 methoxychlor 29 3 dicloran	28 3 dimethoate 24 2
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Bisphenol A & Phthalates
Bisphenol A
[image: ]Used in the manufacture of some clear plastics (e.g. baby feeding bottles), and used in the resin which lines most tin cans
Potency 4 to 6 times less than 17ßestradiol
Weakly estrogenic, anti-androgenic Phthalates
Potency 6 to 7 times less than 17ßestradiol
Weakly estrogenic
Phthalates
Another study in rats
0.75 g/kg (from gestational day 14 to postnatal day 3)
Reduced pregancy weight gain (14-24g)
Reduced pup weight (15%)
Reduced testis weights (-35%)
Males display female-like nipples (up to 87% compared to 0% in control group)
Su rfactants
APEs: alkylphenol polyethoxylates
Used in detergents, cleaning products, paints, and pesticides
Degradation product —¥ 4-octylphenol
Estrogenic
Found in surface water
Feminized male fish downstream from sewage treatment plants
Impaired testicular development
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Sewage Treatment
West Virginia HS student found three antibiotics in the river and tap water
Sewage sludge/biosolids - run-off from agricultural fields
Endogenous hormones, synthetic hormonally active compounds antibiotics, blood lipid regulators, NSAlDs, beta-blockers, bronchodilators, antidepressants, obsessive-compulsive regulators, antiepileptics, antineoplastics (cancer drugs), [image: ]impotence drugs, tranquilizers, retinoids, diagnostic contrast media and numerous ersonal care products, including fraarances synthetic musks), preservatives, disinfecïants, an iseptics, sunscreen agents, and herbal remedies
[image: ]
Tin, arsenic, selenium tellurium, lead, gold, mercury, titanium, platinum, and palladium
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Isoflavones
[image: ]
Lignans
When bacteria in the digestive tract act on plant lignans, these FLAXSEED compounds are	OIL1000 m converted into potent phytoestrogens
Flaxseeds, pumpkin seeds, whole grains, cranberries, and tea
[image: ]

[image: ]

[image: ]

Safety Issues of GM Foods
[image: ]
1 . Genetic Modification Process
2. Safety of New protein

3. Occurrence & Implications of unintended effects
4. Gene transfer to other Microflora

5. Allergenicity of new proteins

6. Role of the new food in the diet
7. Influence of food processing


Different integration levels for the

detection of unintended effects

Analysis of unintended effects

	• Plant
	• Phenotypic alterations

	• Tissue
	• Phenotypic alterations

	DNA
	• DNA sequence analysis (place of insertion)

	mRNA
	•Altered gene expression profiles

	Proteins
	Altered protein profiles

	Metabolites
	Altered metabolite


profiles
[image: ]Gene Editing Technologies: Importance and Implications[image: ]
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Food Biotechnolog
IS Safe
FDA
Food biotechnology is one of the most extensively reviewed
AMA
agricultural advancements to
Studies to date show no evidence of harmful effects
FAO/WHO/ADA
[bookmark: _GoBack]
@ http://ec.europa.eu/research/biosociety/pdf/a decade of eufunded gmo research.pdfl
[image: ]
The GM products that are currently on the international market have all passed safety [image: ]assessments conducted by national [image: ]authorities.
[image: ]These different assessments in general follow the same basic principles, including an assessment of environmental and human health risk. The food safety assessment is usually based on Codex documents.[image: ]
International biosafety-related bodies (AgriBiotec)
Cartagena Protocol on Biosafety - CPB International Plant Protection Convention IPPC
FAO-WHO - Codex Alimentarius Commission
- CAC
Food and Agriculture Organization - FAO
World Organisation for Animal Health - OIE
Organisation for Economic Co-operation and
Development - OECD
World Trade Organization - WTO
EFSA- European Food safety Agency
[image: ]
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Drevelopmental Exposures
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Prostate cancer
Alzheimer disease
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Estimating Burden and Disease Costs of Exposure to
Endocrine-Disrupting Chemicals in the European Union

® 20% till 30 % EDC causationfor  and associated
intellectual disability, @, attention-deficit
hyperactivity disorder, childhood =, adult obesity,
adult @, cryptorchidism,male @ ,and
~ associatedwith

median cost of €157 billion (1.23% of EU gross domestic
product) annually

RN ol letab 100: 0000-0000, 2015)
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Food and Drug Administration Pesticide Program: Residue Monitoring 1999

Table 6. Frequency of Occurrence of Pesticide Residues Found in
Total Diet Study Foods in 1995

Pesticide” Total No. of Findings Occurrence, %
DDT 225 22
chlorpyrifos-methyl 188 18
malathion 175 17
endosulfan 151 15
‘ dieldrin 145 14
chlorpyrifos 93 9
chlorpropham 70 7
permethrin 54 5
iprodione 48 5
chlordane 36 3
heptachlor 36 3
lindane 33 3
thiabendazole® 33 3
BHC, alpha+beta+delta 32 3
hexachlorobenzene 32 3
carbaryl? 31 3
methamidophos 29 3
methoxychlor 29 3
dicloran 28 3
dimethoate 24 2
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Pesticidel

lable 7. Frequency of Occurrence of Pesticide Residues Found in
Selected Baby Foods in 18999°

Total No. of Findings

endosulfan
iprodione
chlorpyrifos
carbaryl®
permethrin
chlorpyrifos-methyl
malathion
thiabendazole®
dimethoate
ethylenethiourea®
propiconazole
benomyl*
esfenvalerate
fenarimol
fenvalerate

20
16
11
10
10

9

ba L Ln D D

[ —

Occurrence. % Range. ppm
0.0001-0.0069
0.0006-0.057
0.0003-0.006
0.004-0.013
0.0006-0.060
0.0008-0.018
0.002-0.01
0.018-0.324
0.0008-0.004
0.004-0.008
0.023-0.035
0.037

0.008

0.001
0.005
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Sources and Concentrations of Nonylphenol and lts Ethoxylates

Source Concentration
Detergents 0-28%
Decdorant 1-3%
Makeup 0.1-10%
Hair products 1306
Paints 0.6-30%
Paper processing effluents NP (0.02-26.2 pg L=, NPEOs (0.1 to 356 g
LY
STW effluents <0,02-330 pg LA
Pesticides | -20%
Foad Nonylphenol (0.1-19.4 g kg)
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Organotins

Used in plastics industry — found in
sponges cellophane wrap, baking
parchments

transferred to cookies on parchment

Sources of Organotin Compounds

Sources Organotin Compounds Used

PVC stabilizers MRBT, DBT

Anti TBT
TBT
TBT, TPAT (tnphenylun)
TBT
TPhT

cts MBT, DBT, TET
Pewltry faming DET
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Endocrine-Disrupting Effects in Wildlife

Species Contaminant/Effect
Mammals
Panther Hg. DDE. PCBs/cryptorchidism
Baltic seals PCBs/sterility. adrenocortical hyperplasia
Beluga whales PCBs., Dieldrin., 2,3.7.8-
TCDD/hermaphroditism
European otter PCBs/freproductive impairment
Dall’s porpoises PCBs. DDEfreduced testosterone levels
Birds
Western gull DDT compounds,

methoxychlor/feminization, female—female

pairing

Peregrine falcon DDE/egg shell thinning

Fish-eating birds (U.S.. Great PCDD. PCDF/reproductive failure.

‘ Lakes) deformities

Common tern PHAHSs/reduced hatching. morphological

abnormalities
Reptiles
Snapping turtles Organochlorine compounds/developmental
| abnormalities, feminization

American alligator DDE/low hatching rates, abnormalities in

males and females
Fish

Roach Steroid estrogens/increased vitellogenin in
males, intersex

Flounder Nonylphenol, octylphenol/vitellogenin in
male fish

Flounder Estrogens/vitellogenin in male fish

Rainbow trout Estrogens. nonylphenol/vitellogenin in male
fish
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EDCs in Cosmetics & Toiletries

Alkylphenol Ethoxylates
Benzophenone-3 (Bp-3)
Butyl Benzyl Phthalate

Butylated Hydroxyanisole
(BHA)

Butyl-
methoxydibenzoylmethane
(B-MDM)

Dibutyl Phthalate

Diethyl Phthalate

Homosalate (HMS)

Methyl-benzylidene
Camphor (4-MBC)

Nitro Musks

Octyl-dimethyl-PABA (OD-
PABA)

Octyl-methoxycinnamate
(OMC)

Parabens

Polycyclic Musks
Resorcinol
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©® Soybeans, legumes
® Soy milk & babies

® “Asoy-fed baby receives the
equivalent of five birth
control pills' worth of
estrogen every day. These
babies' isoflavone levels
were found to be from
13,000 to 22,000 times
higher than in non-soy fed
infants.”

@ Impedes sexual maturation
of boys; accelerates sexual

maturation of girls





image28.jpg
’EDCS & People

@ Little known about the effects of EDCs in humans

* Humans are potentially exposed to thousands of
chemicals in the environment, most of which have
not been screened for their ability to disrupt the
endocrine system

* Humans are exposed to mixtures of substances, and
the possible cumulative effects of these mixtures
have yet to be determined

¢ Human health outcomes may be subtle, unreported,
or delayed
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Genetically modified
foods or GM foods
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Genome editing has a lot of potential to produce improved

plants, but this potential can only be maximized when
coupled with knowledge and experience
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WHO statement |
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Summary

37 regulations;
14 international organisations:

WORLD
ANTI-DOPING
AGENCY
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