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Molecular Targets in Brain Cells
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Processes involved in Neurodevelopment

S.L. Andersen/ Newroscience and Biobehavioral Reviews 27 (2003) 3-18 5
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Fig. 1. The stages of brain development (top) and different windows of vulnerability (bottom). Developmental processes occur in phases, senting the stage for
potential periods of valnerability. Insults early in life (bottom) will be asimilaied into innervation patemns, whereas a later pre-pubenal insult will cause
functional changes that are more adaptive.
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Identification of AOPs for neurotoxicity
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Identification of AOPs for neurotoxicity

. NMDAR blockage during development induces impairment of cognitive and learning abilities

Il. NMDA receptor over-activation mediates neuronal cell death and reduction (or loss) of
cognitive, sensory and motor function.

lll. GABA, receptor-mediated neurotoxicity results in hyperexcitability and convulsions

I\VV. Acute Neurotoxic Effects of Pyrethroids Mediated by Disruption of Voltage-gated Sodium
Channels

V. Binding of chemicals to membrane receptors, enzymes or cytoskeletal proteins results in
delayed neuropathy

VI. Impairment of learning and memory induced by binding of electrophilic chemicals to
SH(thiol)-group of proteins during development

VII. Inhibition of mitochondrial respiration or uncoupling of oxidative phosphorylation decreases
or blocks ATP production resulting in neurodegeneration.

VIII. Multiple molecular initiating events trigger neuroinflammation leading to neurodegeneration

IX. The developmental neurotoxicity of non-dioxin-like PCBs: Sensitization of ryanodine
receptors interferes with neurodevelopmental processes that determine neuronal
connectivity

X. ROS-dependent reduced adult neurogenesis due to decline of neural progenitor cell

i function: higher susceptibility during aging.
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The Neurosphere Assay
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Radial Glia Migration/Differentiation

Migration within 24 hrs



EGCG disturbs migration of rat and human NPCs in vitro
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EGCG lowers cellular density of human NPCs in vitro

EGCG decreases the density
of migrating cells
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Putative AOP on DNT caused by disrupted laminin-1-
integrin interaction.
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EGCG disturbs migration by interaction with laminin

Suzuki and Isemura, 2001
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Source

Putative AOP on DNT caused by disrupted laminin-1-
integrin interaction.
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EGCG and stucturally related catechins inhibit hNPCs’
adhesion to laminin







Adhesome

Integrin domain structure
Ligenc-sinding

oeubunit  fsubunkt o subunft [ subuni

\.‘1\‘ ‘.‘ rA-comain-containing integrin Non-A-gomain-containing Ir[ﬂqm
Fibronectin Skl L
rd ) '

——

 —

’: { N R V%Elit;enpnntln Joumal of .
) xal il Cell Science

jos biologists org

RGD-tinding intagrins
LDV-binding int=grins

LDV-binding int=qrins
(mA-domain-containing)

‘wA-domain-containing 1
integring

Non-aA-domain-containing
laminin-binding integrins

=ip— ===

\ ., MFG-E8
Fibrinogen % P *j_y—’/f// Del-1
o5 &4 = e .__,-/
§ . X \ l\( Vitronectin B factr
R; b o & AN, imlsraluir oal adhasion molaculs; (05, naciivaiad complamant componant C 3 LAP-TOF 5. inberoy
S ‘%, L;m‘\. — ‘Tenascin mugmmea-m&mﬁhmwmﬁnwthﬂ;‘“ i

St . M |
5 LAP-TGF-p

IUF

b

Humphries et al., Journal of Cell Science 2006

LEIBNIZ-INSTITUT
FUR UMWELT-
MEDIZINISCHE
FORSCHUNG



EGCG prevents laminin binding to integrin-1
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Putative AOP on DNT caused by disrupted laminin-1-
integrin interaction.
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Putative AOP on DNT caused by disrupted laminin-1-
integrin interaction.
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EGCG disturbs alignment of radial glia cells
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EGCG causes secondary neuronal loss

EGCG 10 uM

Cell Number absolut

25000 1

20000

15000 -

10000

5000

0-

Bl CO4+ cells
5 Ftubulint cells

B estint cells

DMSO0.1% 1 5 10 EGF

EGCG [uM]

Barenys et al. Arch Toxicol 2017

EIBNIZ-INSTITU
FUR UMWELT
MEL
FORSCHUNG




Putative AOP on DNT caused by disrupted laminin-1-
integrin interaction.
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Putative AOP on DNT caused by disrupted laminin-1-
integrin interaction.
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Exposure

Source E@ Emissions )) Concentration » Exposure ) Dose »Healtheffects

Modified after Shonkoff et al. 2014

www.pinterest.com

Putative, qualitative = quantitative AOP
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Pharmacokinetic assessment of EGCG food supplement
intake

Pharmacokinetics
EGCG oral supplements available via the Internet: Ullmann et al., 2003

) P> Shanafelt et al., 2009
Concentration o Dose Chu et al., 2007

@ 0.1gEGCG/ML x & = 3¢ Suganuma et al., 1998
- @ Zini et al., 2006
From EGCG pharmacokinetics in humans: Rev. in Barenys et al. 2015
Dose Crax Plasma
1.6 and 2 g EGCG/d 7.4 and 8.7 uM
Considering pregnant women, extrapolating from:
Dose C,.ax Mmaternal plasma
3 g EGCG/d 11.9 t0 22.2 uM
From EGCG pharmacokinetics in rats:
C,.ax Mmaternal plasma C,.x fetal brain
0.6 uM 0.0761 uM

Assuming similar pharmacokinetics in pregnant rats and humans, which is
supported by comparable EGCG kinetics in non-pregnant individuals

Dose  C,, maternal plasma C,,,, fetal brain - LOAEC hNPCs
3 g EGCG/ 11.9t0 22.2 yM 1to3 uM - migration 5uM
- adhesion 1 uM

- GFAP* process orientation 5 uM

é? . - cell density 5 uM
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Summary: Putative AOP on DNT caused by disrupted
laminin-B1l-integrin interaction

Radial glia

Integrins
o,.B1

EGCG

X

Laminin

High concentration EGCG disturbs
NPC migration/adhesion

MoA: EGCG binds laminin and
thereby prevents laminin-integrin
binding

Disturbed adhesion causes altered
radial glia alignment

In vivo, altered integrin function
causes structural and functional
neurodevelopmental defects
Pharmacokinetic considerations call
for caution of high dose food
supplement intake during pregnancy
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CHM —X Rk (TM)
Non Toxic CHM

 Tian Ma, Gastrodia elata Blume
« Tall Gastrodia Tuber (TGT)

O L T-
MEDIZINISCHE
FORSCHUNG



CHM —& 2B (LGT)
Strong Toxic CHM

* Lei Gong Teng, Radix Et Rhizoma Tripteryqii
Wilfordii
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control 0,01mg/ml 0,1 mg/ml 1 mg/ml
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Neurosphere exposure towards LGT

control 0,01 mg/mL LGT
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