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Human acute acrylamide poisoning

v/ Occupational or accidental poisoning / Suicide attempts/ Intentional release

“” " Toxic Industrial Chemical (TIC) Terrorism

Neurotoxicity

v' MIE of ACR neurotoxicity is the disruption of presynaptic vesicle
cycling by forming adducts with specific proteins: synaptopathy

v Decrease in the monoamine neurotransmitters content in rat brain has
been reported

Depression and/or anxiety?



Modelling human brain disorders in adult zebrafish

Zebrafish as an emerging model for
studying complex brain disorders
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Objective

To determine if acute exposure to ACR induces
anxiety and/or depression
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v Behavioral analysis

1. Novel Tank Test (NTT) — geotaxis

2. Open Field Test (OFT) — thigmotaxis

3. Dark-Light Test (LDT) —»  scototaxis

4. Shoaling — social cohesion

Cortisol levels/ Skin coloration

v Neurotransmitters profile:
LC-MS/MS 38 metabolites

Gomez-Canela, C., Prats, E., Pifia, B. & Tauler, R. Environ. Pollut. 220, 1231-1243 (2017).




Effects on behavior

Novel Tank Test

A ——————— -

TR

v/ Total distance

v Distance moved in each zone

v/ Time spent in each zone

v/ Latency to enter the top zone
v'"Number of transitions to top zone

v/ Freezing
v Erratic movements

Anxiety/fear hallmarks



Hypolocomotion/ Positive geotaxis
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Erratic movements Freezing bouts Freezing duration
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Effects on behavior

Open Field Test

v/ Total distance

v/ Distance moved in center/periphery
v/ Time spent in center/periphery

v’ Mobility states

-

v Turn angle
v'Angular velocity
v'"Meandering

v/ Tight circling

Changes in moving direction




Hypolocomotion/ Negative thigmotaxis
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Increased angular movement/ Tight circling
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Effects on behavior

Dark-Light Test

—
; v'Duration in white
v Transitions to white

T v Average entry duration




Negative scototaxis: increased time in white
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Effects on behavior

Social behavior: Shoaling

—

Lateral view
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Effects on behavior
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Summarizing behavioral effects...

vIncreased geotaxis (bottom dwelling), freezing and erratic

movements —NTT

/' Increase observed in the shoal cohesion —> Shoaling test

TTCortisoI

v'Negative thigmotaxis (OFT) and scototaxis (DLT) .0 Anxiety-like

v/ Circling behavior

v'Hypolocomotion (NTT and OFT)
v'Droopy tail

v'Dark coloration

14 Cortisol

Depression-like



Effects on neurotransmitters
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Neurochemical and neurobehavioral changes in
depression-like phenotypes

. VMAT2
Hypolocomotion 'T

l,l Dopamine, Norepinephrine — | Skin darkening | ¢ Reserpine exposure

@ Circling behavior

Depression-like behavior in rodent and fish

t

‘LU serotonin _)TGeOtaxis PCPA (Caio et al., 2013) (TPH inhibitor)
JScototaxis Slc18a2 CRISP (VMAT2)

Dixit et al. Environ. Res. 26, 168-173 (1981); Kyzar, E. et al. Brain Res. 1527, 108-116 (2013); Anichtchik, O. V. et al. J. Neurochem. 88, 443-453 (2004).



Acrylamide exposure induces a complex
behavioral phenotype, characterized by
depression comorbid with anxiety
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