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Introduction
Background 
• A behaviour can be conditioned (acquisition) and then removed 

(extinction) in a subject1  

• This can then be followed by recovery from extinction and a return to 
the original behaviour.2

• So far only, only ABA renewal has been shown to recover extinction in 
amphibians (A. Reynolds, unpublished).  

• Reinstatement  is recovery from extinction when the reinforcer used 
in acquisition is presented after extinction.3

Acquisition
Extinction

Recovery from extinction 

Hypothesis 
• Since reinstatement is present in mammals, birds and zebra fish, it 

will be conserved across vertebrates including amphibians.4,5,6

Prediction 
• If amphibians can undergo reinstatement, then feeding them the food 

reinforcer used to condition prey catching behaviour after extinction 
will result in recovery of conditioned prey catching performance.  

Methods
• Prey catching conditioning was conducted using the Oriental fire-

bellied toad (Bombina orientalis).
• One prey catching conditioning trial began by placing the toad in front 

of a screen playing a cricket video stimulus and was completed after 
the toad snapped the cricket stimulus 5 times or after a maximal 
duration of 3 min. On successful completion of a trial, the toad was fed 
a cricket reinforcer.

• Extinction sessions proceeded as in acquisition, except that no cricket 
was given after 5 snaps.

• Training involved 3 sessions of 6 trials per week.
• After extinction, reinstatement was tested by feeding half of the toads 

a cricket before a test trial. The other half of toads served as controls 
not fed prior to the test trial.

Results

Figure 1. Prey catching conditioning and extinction in the fire-bellied toad. A) Prey 
catching performance over 3 acquisition sessions. The latency to reach five snaps in 
the first trial of sessions significantly differed between sessions (χ2

17 = 10.7, P = 
0.005). Dunn’s post test indicated a significant decrease in latency between 
sessions A1 and A3 (P = 0.005). B) Extinction of snapping behaviour over 9 extinction 
sessions. There was a significant effect of session on prey catching performance 
(χ2

17 = 97.1, P < 0.0001). Dunn’s post test found a significant increase in latency on 
the first trial compared to the last training session (A3) beginning at the fifth 
extinction session (P = 0.03) and thereafter. Bars represent the median, whiskers 
represent the upper quartile, circles represent individual data points (N = 18).

Figure 3. Performance during reinstatement test. Data is a ratio of the latency to 5 
snaps during the test over mean latency in the last extinction session (E9). A Mann-
Whitney test showed that control and treatment groups did not differ in prey 
catching performance (U = 33.50, P = 0.6). Bars represent the median, whiskers 
represent the upper quartile range and circles represent individual data points (N = 9 
for each group).

Discussion 
• The Oriental fire-belied toad does not undergo reinstatement of 

conditioned prey catching behaviour. 
• Suggests that this ability is not conserved throughout the vertebrate 

phylogeny. It may have been lost in this species or possibly all 
amphibians. 

• Because environmental context stimuli can renew prey catching 
performance after extinction (ABA renewal showed by A. Reynolds, 
unpublished), food based internal stimuli (e.g. taster, satiation) might 
have a lesser importance in the control of prey catching behaviour in 
amphibians. 

• Amphibians are comparatively less active than other vertebrates and 
may rely more on external environmental factors to determine 
beneficial behaviours.7
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Figure 2. Expected results if reinstatement is present. Data is a ratio of the latency 
to 5 snaps during the test over mean latency in the last extinction session (E9) to 
account for individual variation in performance at the end of extinction. Bars 
represent the median, whiskers represent the upper quartile range and circles 
represent individual data points.
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Citations
1. McConnell, B.L. & Miller, R.R. (2014). Associative accounts of recovery-from-extinction effects. Learn. Motiv. 46, 1-15.
2. Jansen, A., Schyns, G., Bongers, P. & van den Akker, K. (2016). From lab to clinic: Extinction of cued cravings to reduce 
overeating. Physiol. Behav. 162, 174-180. 
3. Shaham, Y., Shalev, U., Lu, L., De Wit, H. & Stewart, J. (2003). The reinstatement model of drug relapse: History, 
methodology and major findings. Psychopharmacology (Berl). 168(1), 3-20. 
4. Kuroda, T., Mizutani, Y., Cançado, C.R.X. & Podlesnik, C.A. (2017). Operant models of relapse in zebrafish (Danio rerio): 
Resurgence, renewal, and reinstatement. Behav. Brain Res. 335, 215-222.
5. Bernal-Gamboa, R., Carrasco-López, M. & Nieto, J. (2014). Contrasting ABA, AAB and ABC renewal in a free operant 
procedure. Span. J. Psychol. 17(2), 1-6. 
6. Berry, M.S., Sweeney, M.M. & Odum, A.L. (2014). Effects of baseline reinforcement rate on operant ABA and ABC renewal. 
Behav. Processes. 108, 87-93. 
7. Taigen, T.L. (1983). Activity metabolism of anuran amphibians: implications for the origin of endothermy. Am. Nat. 121(1) 
94-109.

@MesichJames

Acknowledgments: Dr. Frédéric Laberge, Vern Lewis, Manxi Liu and Amanda Reynolds

La
te

n
cy

 t
o

 5
 s

n
ap

s 
(s

e
c)

B

*

* * * * *

A


