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Morphine (1–5 mg/L) signi�cantly affects the latency to enter the top (F(3, 51) =2.9, P b 0.005) and 
the number of top transitions (F(3, 51) =2.8, P b 0.005). Data are presented as 
per group), *P b 0.05, ***P b 0.005 vs. control; post
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5 mg/L) signi�cantly affects the latency to enter the top (F(3, 51) =2.9, P b 0.005) and 
the number of top transitions (F(3, 51) =2.8, P b 0.005). Data are presented as mean � SEM (n =13–16 
per group), *P b 0.05, ***P b 0.005 vs. control; post-hoc Tukey test for signi�cant ANOVA data.

Pharmacological modulation of anxiety-like phenotypes in adult zebra�sh
behavioral models

����������
������	
��
!�������



����������
������	
��
�������

Behavioral effects of anxiolytic andanxiogenic
the 6-min novel tank test. Anxiolytictreatments
for 1 week) analyzed manually and byusing
system.

Cachat et al. 2010 Nature Protocols  VOL.5 NO.11, 1786-1799
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anxiogenicmanipulations in adult zebrafish tested in
treatmentsincluded chronic ethanol (0.3% (vol/vol)

using Noldus EthoVision XT7 video-tracking
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Acute nicotine administration (10 mg/l for 5 min; n = 15 per each group
*** p < 0.001, U-test.

Zebrafi sh models to study drug abuse-related phenot ypes
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Acute nicotine administration (10 mg/l for 5 min; n = 15 per each group). ** p < 0.01, 
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Pharmacological modulation of anxiety-like phenotypes in adult zebra�sh
behavioral models
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Behavioral endpoints obtained in the 6-min light –
*P b 0.05, **P b 0.01, #P = 0.05 –0.1 (trend) vs. controls; post
ANOVA data.

�"�
�����
����
���
��	�

–dark box test (n = 12 per group; Experiment 2). 
0.1 (trend) vs. controls; post-hoc Tukey test for significant 

Characterization of behavioral and endocrine effects of LSD on zebra�sh
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Behavioral effects of 20-min acute exposure to ketamine
Behavioral endpoints obtained in the 6-min novel tank test. In the bottom row of this panel, 
representative 2D traces were generated by Noldus
video-recording. In all experiments, the traces were examined for each experimental cohort, rated 
from 1 to n (based on similarity to each other), and the middle trace was selected as representative, 
to illustrate the patterns of zebrafish locomotion
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Behavioral and physiological effects of acute ketamine exposure in adult zebrafish

ketamineon zebrafish tested in the novel tank. 
min novel tank test. In the bottom row of this panel, 

NoldusEthovision XT7 software using the side view 
recording. In all experiments, the traces were examined for each experimental cohort, rated 

from 1 to n (based on similarity to each other), and the middle trace was selected as representative, 
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Behavioral endpoints obtained in the 6-min light –
*P b 0.05, **P b 0.01, #P = 0.05 –0.1 (trend) vs. controls; post
ANOVA data.
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–dark box test (n = 12 per group; Experiment 2). 
0.1 (trend) vs. controls; post-hoc Tukey test for significant 

Behavioral and physiological effects of acute ketamine exposure in adult zebrafish



����������
������	
��
#�������

Behavioral effects of 20-min acute exposure toketamine
(Experiment 3; n = 10 –12 per group).Behavioral
Noldus Ethovision XT7 software using the sideview
were examined for each experimental cohort,rated
the middle trace was selected as representative, toillustrate
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ketamineon zebrafish tested in the open field test
Behavioraldata and representative traces were generated by

view video-recording. In all experiments, the traces
ratedfrom 1 to n (based on similarity to each other), and

illustratethe patterns of zebrafish locomotion.
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Whole-body cortisol 
expression levels in zebra 
fish exposed to ketamine for 
20 min. A: Whole-body 
cortisol (ng/g body weight 
for each individual fish)
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Cocaine (1–25 mg/L) signi�cantly affects the number of top transitions (F(3, 39) =5.9, P b0.005) and 
freezing duration (F(3, 39) =5.7, Pb 0.005). Data are presented as 
*Pb 0.05, **Pb 0.01, ***Pb0.005 vs. control; post-hoc Tukey test for signi�cant ANOVA data.
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25 mg/L) signi�cantly affects the number of top transitions (F(3, 39) =5.9, P b0.005) and 
freezing duration (F(3, 39) =5.7, Pb 0.005). Data are presented as mean � SEM (n=10–14 per group), 

hoc Tukey test for signi�cant ANOVA data.
Pharmacological modulation of anxiety-like phenotypes in adult zebra�sh
behavioral models
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Anxiogenic effects of repeated withdrawal (two 3-hwithdrawal
week morphine in adult zebra�sh tested in the noveltank
< 0.05, **P < 0.005, # P = 0.05–0.1 (trend); post-hocTukey
above data bars indicate signi�cance/trends vs.control
signi�cance/trends between the respective experimentalgroups
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withdrawal periods daily for 1 week) from chronic 1-
tankdiving test. Data are presented as mean ± SEM, *P

Tukey test for signi�cant Kruskal–Wallis data. Signs
control group, signs above horizontal lines indicate

groups.
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Three-Dimensional Neurophenotyping of Adult  Zebrafish Behavior 
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Caffeine (250mg/L , 20mins)

Wild- type Control
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Alarm Pheromone (7mL)

type Control
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Wild- type Control

Chronic Morphine (1.5mg/L, 2 wks)
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type Control

Chronic Ethanol (0.3%, 2 wks)
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Wild- type Control

Chronic Fluoxetine (100 µg/L, 2 wks)
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type Control

Nicotine (10 mg/L, 2 wks)
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Wild- type Control

LSD (250 µg/L, 20 mins)
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type Control

MDMA (10 mg/L, 30 mins)
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