
Figures and figure supplements

Dopaminergic and opioidergic regulation during anticipation and consumption of
social and nonsocial rewards

Sebastian Korb et al

Korb et al. eLife 2020;9:e55797. DOI: https://doi.org/10.7554/eLife.55797 1 of 9

RESEARCH ARTICLE

https://doi.org/10.7554/eLife.55797
https://creativecommons.org/
https://creativecommons.org/
https://elifesciences.org/?utm_source=pdf&utm_medium=article-pdf&utm_campaign=PDF_tracking
https://elifesciences.org/?utm_source=pdf&utm_medium=article-pdf&utm_campaign=PDF_tracking
http://en.wikipedia.org/wiki/Open_access
http://en.wikipedia.org/wiki/Open_access


Figure 1. Main elements in each trial for the food (top) and touch (bottom) reward types. Before the main task, participants experienced and ranked

three food stimuli and three touch stimuli, based on liking (Figure 2). In the main task (here depicted), the highest-ranked (‘high’) reward was

announced in half of the trials and the second-highest ranked (‘low’) reward was announced in the other half of trials. The probability of obtaining the

announced reward was determined linearly by participants’ hand-squeezing effort, which was indicated in real-time. Participants knew that they would

obtain the announced reward if they reached the top of the displayed vertical bar, which corresponded to their previously measured maximum

voluntary contraction (MVC). The gained reward (which was either the one announced at the beginning of the trial, or – in the case of lower probability

due to less squeezing – the least-liked ‘verylow’ reward) was then announced and delivered. To assess reward anticipation, EMG data was analyzed

during the Pre-Effort anticipation period (3 s) at the beginning of the trial, when a possible reward was announced, as well as during the Post-Effort

anticipation period (3 s announcement) preceding reward delivery. To investigate reward consumption, EMG data was analyzed during reward Delivery

(5 s for food and 6.5 s for touch), and in the immediately following Relax phase (5 s). Rating slides stayed on screen indefinitely, or until participants’

button press. For a representation of all trial elements see Figure 1—figure supplement 1.
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Figure 1—figure supplement 1. All trial elements.
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Figure 2. Pre-experimental mean (SE) rankings of rewards by preference. This ranking occurred just before the main task, which adapted to these

preferences by using for each Reward Type (food, touch) the highest ranked stimulus as ‘high’ reward, the second-highest ranked stimulus as ‘low’

reward, and the lowest-ranked stimulus as ‘verylow’ reward.
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Figure 2—figure supplement 1. Effect of time (trial) on ratings and effort.
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Figure 3. Marginal means (and 95% CIs) for interactions with the predictor Drug in behavioral analyses. Physical effort was lower in the amisulpride and

naltrexone groups compared to placebo (A) for food but not touch rewards, and (B) non-significantly (p=0.056) for low but not high rewards. This

suggests lower wanting after inhibition of both the dopaminergic and the opioidergic systems, specifically for high and low food rewards and for low-

level rewards of both reward types. These null effects were confirmed with Bayesian analyses. See Figure 3—figure supplement 1 for all behavioral

results.
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Figure 3—figure supplement 1. Ratings and Effort by Reward Type, Reward Level, and Drug.

Korb et al. eLife 2020;9:e55797. DOI: https://doi.org/10.7554/eLife.55797 7 of 9

Research article Neuroscience

https://doi.org/10.7554/eLife.55797


Figure 4. EMG during Pre-Effort anticipation. The corrugator relaxed in trials with greater wanting (A) and greater effort (B). Zygomaticus activation to

food (C) showed the opposite pattern of activation for trials with greater wanting. This is in line with the literature and was also expected for touch. A

significant Drug X Reward Type interaction was found in the corrugator analyses by wanting (D), and by effort (not shown). The anticipation of food

rewards resulted in greater corrugator activation in the two drug groups compared to placebo, suggesting a reduction in hedonic facial responses.

Plots A-C show marginal means and 95% CIs; plot D shows marginal means with standard errors and averages by subject.
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Figure 5. Zygomaticus during Delivery (marginal means and 95% CIs). A Liking x Drug interaction (not significant after FDR correction, p=0.09, but

credible according to a Bayesian LMM) reflected zygomaticus activation for greater liking in the placebo group, and to a lesser extent also in the

amisulpride group, but zygomaticus relaxation in the naltrexone group. This suggests that blocking of the opioidergic system resulted in an inverted

effect of liking on zygomaticus activation, with less smiling for the most liked rewards.
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