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INTRODUCTION AND OBJECTIVE

The U.S. Environmental Protection Agency is evaluating
alterative methods to screen chemicals for their potential to
cause developmental neurotoxicity, including locomotor activity of
zebrafish larvae in response to photoperiod changes.

* Recently [1], the commonly-used solvent, dimethyl sulfoxide
(DMSO) was shown to alter zebrafish locomotor activity and
decrease swim bladder inflation.

* [t is unclear, however, whether the two endpoints were
related to each other or independently related to DMSO
exposure during development.

Our objective was to understand the relationship between swim
bladder inflation and locomotor activity following DMSQO
exposure.
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RESULTS

DMSO affects locomotor activity independent of swim bladder status

1.

Developmental DMSO exposure 2. Acute DMSO exposure
elicits locomotor effects in both influences locomotor activity in the
light and dark phases of testing light phase of testing
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Swim bladder status impacts control locomotor activity
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1. DMSO depresses swim bladder
inflation at high concentrations
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« Swim bladder status markedly affected locomotor

O activity in control (i.e., not exposed to DMSO) larvae.

H.C” o CH, « DMSO appeared to independently alter swim bladder
inflation and locomotor activity with locomotor activity
the more sensitive endpoint.

« DMSO should be utilized with caution at or above 0.5%
(v/v) in zebrafish studies where locomotor activity is

assessed.

%Larvae with uninflated swim bladders

0 0.05 0.4 1 1.5
DMSO %

REFERENCES/ACKNOWLEDGEMENTS

[1] Teixido et al. 2019. Toxicological Sciences. 167(2), 438-449

The authors would like to thank Donald Holman, Guilermo Orozco, Femi Yerumo, Clark Kridler, Jenelle Dunn, Kimberly Wingate and Leslie
Jarrell for oversight, maintenance, and upkeep of zebrafish facility, in addition to Kimberly Jarema, Joan Hedge, Jeanene Olin, Katy Britton,
Teva Smith, and Morgan Lowery for their insight and laboratory support.

Disclaimer: The views expressed in this presentation are those of the authors and do not necessatrily reflect the views or policies of the U.S.

EPA



WWW.epa.gov

METHODS

Experiment 1: DMSO given during development >
| Fertizaton | O houspost| [ o despost | |6 davepost |
Experiment 2: Acute DMSC>
| Fertizaton | |G houspost| [ 8 devspost | |16 davspost |

6 dpf larvae Inflated, normal looking 6 dpf larvae
Locomotor assay B Swim bladder, mortality and

Light morphological assessments

U.S. Environmental Protection Agency
Office of Research and Development




	Slide Number 1
	Slide Number 2

