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Neurodevelopmental childhood disorders

* Autism

* Dyslexia

* ADHD (attention-deficit hyperactivity disorder)
* Decreased intelligence

* Mental retardation

* Depression



Possible causal factors contributing to
developmental disorders

* Roughly 28% of all major
developmental disorders are
attributable wholly or in part to
environmental exposures.

* The extent to which environmental
exposures contribute to the wide
range of neurodevelopmental
disorders is unclear.

(National Research Council, 2000).
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Neurotoxicants
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Environmental contaminants with

neurotoxic potential
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Dioxins and furans
Polychlorinated biphenyl (PCB)
Polybromobiphenyl (PBB)
Hexachlorobenzene (HCB)
Pentachlorophenol (PCP)

2,4,5- Trichlorophenoxyacetic acid

2,4- Dichlorophenoxyacetic acid
Amitrole
Atrazine

. Alachlor

. Simazine (CAT)

. Ethyl parathion

. Carbaryl

. Chlordane

. Oxychlordane

. trans-Nonachlor

. 1,2-dibromo- 3- chloropropane
.DDT

. DDE and DDD

. Kelthane (Dicofol)
. Aldrin22. Endrin

. Dieldrin

. Endosulfan

. Heptachlor

. Heptachlor epoxide
. Malathion

. Methomyi

. Methoxychlor

. Mirex

. Nitrofen

. Toxaphene

. Tributyltin

. Triphenyltin

. Trifluralin
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70.

Nonylphenol
Bisphenol A

Di-(2-ethylhexyl) phthalate

Butyl benzyl phthalate
Di-n-butyl phthalate

. Dicyclohexyl phthalate

Diethyl phthalate
Benzo(a)pyrene
Dichlorophenol
Diethylhexyl adipate
Benzophenone
4-Nitrotoluene
Octachlorostyrene
Aldicarb

Benomyi

Kepone (Chlordecone)
Manzeb (Mancozeb)
Maneb

Metiram

Metribuzin
Cypennethrin
Esfenvalerate
Fenvalerate
Permethrin
Vinclozololin

Zineb

Ziram

Dipentyl phthalate
Dihexyl phthalate
Dipropyi phthalate

. Styrens

n-Butylbenzene
Cadmium

Lead

Mercury



Our approach to investigate mechanisms of
developmental neurotoxicity

In vitro——= — [n vivo

(modified from McEwen and Schimgek.

Morphological, Behavioral,
cytochemical, histochemical and
biochemical and molecular analyses

molecular analyes
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Number of visits

Decreased exploratory activity in
MeHg-exposed male mice

Circadian activity
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Developmental exposure to MeHg impaires
learning and memory in male mice
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Depression-like behavior in MeHg-exposed male mice

Depression-like behavior in the FST
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Role of growth factors in depression

HEF-1 FGF-2
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Decreased BDNF mRNA levels in the hippocampus of
MeHg-exposed male mice
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Epigenetic changes of BDNF gene induced by MeHg

Chromatin immunoprecipitation assay

3mH3(K27) acH3(K9+K 14)
I i
* * 1 MeHg, n=6
I I [ control, n=6
* P<0.01
™ TR H3 histone hypermethylation and

&J}”\@w/ﬁf N hypoacetylation as well as DNA
il m Jﬁ\*%‘\%) hypermethylation at the Bdnf gene promoter [V
we N have been found in hippocampus of
@3( )ﬁ 14-month-old MeHg-exposed mice
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Functions of Brain-Derived Neurotrophic Factor (BDNF):
migration, differentiation and long-term survival
of the newborn neurons

1. Prodiferation 2. Migralion 3. DifMerantiation



Adult Neural Stem Cells (NSC)

Hippocampus

Offactory bulb

* The capability for self-

__ renewal is important for
T S — brain normal functions,
including learning,
memory, and emotional

responses.




MeHg decreases spontaneous neuronal
differentiation of NSC

2,5 nM 5,0 nM

Control

MeHg

Control MeHg MeHg
¥ n

Tamm et al. 2006



Methylmercury content of blood (ug/l)
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Conclusions

The combined use of in vivo and in vitro
experimental models is a valid strategy to identify
potential neurotoxic agents.

Epigenetic changes are critical players in the onset
of neurotoxicity.

Studies on the interaction between environmental
and genetic factors are needed to move forwards the
field of neurotoxicology.
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