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Acrylamide	acute	neurotoxicity		
in	adult	zebrafish	

Demetrio	Raldúa	

Project	NATO-SFP-984777	
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Human	acute	acrylamide	poisoning	

Neurotoxicity	

OccupaJonal	or	accidental	poisoning	/	Suicide	a+empts/	Inten0onal	release			✓	

Decrease	in	the	monoamine	neurotransmi&ers	content	in	rat	brain	has	
been	reported		

✓	

Depression	and/or	anxiety?	

Toxic	Industrial	Chemical	(TIC)									Terrorism	

MIE	of	ACR	neurotoxicity	is	the	disrupJon	of	presynapJc	vesicle	
cycling	by	forming	adducts	with	specific	proteins:	synaptopathy		

✓	
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Modelling	human	brain	disorders	in	adult	zebrafish	
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ObjecJve	

	
To	determine	if	acute	exposure	to	ACR	induces	

anxiety	and/or	depression	
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0.75	mM	ACR	

72	h	

5.7	mM	ACR	in	well	water	
Fukuoka,	Japan,	1974	

1.3	mM	ACR	in	river	water	
Sweden,	1997		



1.	Novel	Tank	Test	(NTT)	
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2.	Open	Field	Test	(OFT)	

3.	Dark-Light	Test	(LDT)	

4.	Shoaling	

Behavioral	analysis	✔	

Cor0sol	levels/	Skin	colora0on	

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

Neurotransmi&ers	profile:	✔	
LC-MS/MS		 38	metabolites	
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geotaxis	

thigmotaxis	

scototaxis	

social	cohesion	



Novel	Tank	Test	
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Effects	on	behavior	
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✓Total	distance	
✓Distance	moved	in	each	zone	
✓Time	spent	in	each	zone	
✓Latency	to	enter	the	top	zone	
✓Number	of	transi0ons	to	top	zone	
	

✓Freezing		
✓ErraJc	movements	

Anxiety/fear	hallmarks	



HypolocomoJon/	PosiJve	geotaxis	



Droopy	tail	(21%)	

Freezing	
	
ErraJc	movements	



Open	Field	Test	

Effects	on	behavior	

✓Total	distance	
✓Distance	moved	in	center/periphery	
✓Time	spent	in	center/periphery	
✓Mobility	states	
	

✓Turn	angle		
✓Angular	velocity	
✓Meandering	
✓Tight	circling		
	

Changes	in	moving	direc0on	



HypolocomoJon/	NegaJve	thigmotaxis	



Increased	angular	movement/	Tight	circling	



Dark-Light	Test	

Effects	on	behavior	

✓Dura0on	in	white	
✓Transi0ons	to	white	
✓Average	entry	dura0on	
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NegaJve	scototaxis:	increased	Jme	in	white	



Social	behavior:	Shoaling	

Effects	on	behavior	
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Effects	on	behavior	
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Summarizing	behavioral	effects…	

✓Increased	 geotaxis	 (bo+om	dwelling),	 freezing	and	erraJc	
movements								NTT	
	
✓Increase	observed	in	the	shoal	cohesion										Shoaling	test	
	
	

✓HypolocomoJon	(NTT	and	OFT)	
✓Droopy	tail	
✓Dark	coloraJon	
	

CorJsol	

✓NegaJve	thigmotaxis	(OFT)	and	scototaxis	(DLT)	
✓Circling	behavior	

Depression-like	

Anxiety-like	

CorJsol	



Effects	on	neurotransmi&ers	



Monoaminergic	systems	



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).	

Depression-like	behavior	in	rodent	and	fish	

Serotonin	 	Geotaxis	

	Scototaxis	
PCPA	(Caio	et	al.,	2013)	(TPH	inhibitor)	
Slc18a2	CRISP	(VMAT2)	

Dopamine,	Norepinephrine	

Hypolocomo0on	
	

Skin	darkening	
	

Circling	behavior	

Reserpine	exposure	

VMAT2	

Neurochemical	and	neurobehavioral	changes	in	
depression-like	phenotypes	



Acrylamide	exposure	induces	a	complex	
behavioral	phenotype,	characterized	by	

depression	comorbid	with	anxiety	
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