
• Larval zebrafish behavior is utilized as a higher throughput testing 
strategy to screen chemicals for developmental neurotoxicity 
potential. One challenge is that many different protocols are 
utilized.

• Here we evaluated the influence of Light Intensity, one behavior 
protocol method variable, on locomotor activity. Two different light 
levels (335 or 3,500 lux) were presented to zebrafish exposed to 
either Tricaine (0 – 287 µM), a chemical known to decrease 
zebrafish locomotor activity or   Paraquat (0  – 100 µM) a 
chemical known to increase activity.

Overview

Methods

Tricaine:

BN Hill  l  hill.bridgett@epa.gov l  919-541-1440
S Padilla l padilla.stephanie@epa.gov l 919-541-3956

DISCLAIMER: The views expressed in this poster are those of the author(s) and do not necessarily represent the 
views or the policies of the U.S. Environmental Protection Agency. Any mention of trade names, manufacturers or 
products does not imply an endorsement by the U.S. Government or the EPA. 

Slices represent the 
reported light 

intensity (lux) used 
for the light 

photoperiod of 
behavior protocol.

Survey results of 31 
publications that 
included a larval 

zebrafish light/dark 
transition test. Not stated:

Publications did not 
explicitly state information 
on behavior protocol light 

intensity

5,000 lux

5.
1 

lu
x

Examples of a 
morphologically normal 6 dpf 

larva used for behavior 
analysis:

Exposure:
Acute tricaine (0 – 287 µM) 1.5 
h before testing at 6 days post 

fertilization (dpf) or 
Developmental 5-day paraquat 

(0 – 100 µM) with 24 h 
depuration.

BEHAVIOR 
TESTING (6 dpf):

40 MINUTE DARK 
PHOTOPERIOD

(12 lux)

40 MINUTE DARK 
PHOTOPERIOD

(12 l

40 MINUTE LIGHT 
PHOTOPERIOD 

(335 or 3,500 lux)

Acknowledgements

Light Intensity Selected for Larval 
Zebrafish Behavioral Assay May 

Influence Ability to Detect Chemically 
Mediated Effects

BN Hill1, D Hunter2, K Jarema3, Z Rowson1,
BR Knapp1, J Olin2, S Padilla2

1ORISE at US EPA, ORD/CCTE; 2US EPA, ORD/CCTE; 3US EPA, ORD/CPHEA

All studies were carried out in accordance with the guidelines of, and approved by, the Office of 
Research and Development’s Institutional Animal Care and Use Committee (IACUC) at the U.S. 
Environmental Protection Agency (EPA) in Research Triangle Park, NC. The authors would like to 
thank J Hedge, D Holman, G Orozco, F Yerumo, J Cicala, J Dunn, K Kelly, and L Jarrell for their 
excellent care of the zebrafish colony and M Lowery for review of this presentation.

Paraquat:

In addition to light intensity, more method variables need to be reported and 
tested due to the potentially confounding inconsistencies and challenges 

with data comparisons.

Light intensity selected for the behavior testing protocol can affect 
chemically induced results differently.
• Tricaine induced behavior changes compared to control, and 

the patterns of activity were significantly different depending on 
the applied light intensity, with more concentrations different 
from control using the higher light level. 
• This may suggest that increasing the baseline locomotor 

activity (observed under higher light intensity) has the 
potential to widen the range of sensitivity allowing for 
greater detection of chemical effects.

• While paraquat significantly changed behavior compared to 
controls, there was no overall effect of protocol light intensity 
and no differences between paraquat induced activity patterns 
tested with either 335 or 3,500 lux light intensity. 
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