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Influence of a peer on drug addiction & Response inhibition network

Influence of the presence of a peer on The role of the STN In The «social brain»
cocaine self-administration: STN stop signal response
lesion effect iInhibition
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*A recent study on rats showed that ~ *The STN Is activated by scenarios *Multiple brain areas, including temporal
drug consumption decreased with the Involving suppressing an ongoing motor  and frontal regions, encode the presence
presence of a peer [1]. response, possibly via a “hyperdirect of an observing person.
*This effect was potentiated by a pathway” that connects the IFG/OFC *These brain areas, along with the STN,
lesion of the subthalamic nucleus and the STN [2]. may contribute to the impact of the
(STN). *Hence, manipulating the presence of an presence of an observer on inhibitory

observing person may impact inhibitory  control in addiction
control processes in drug addiction,

which Is characterized by impulsive

behavior

Materials and Methods: The ‘Social’ Stop-Signal Task (SSST)

This study has two main aims: 1) to test whether the control of inhibition in individuals with cocaine use disorder (CUD)
can be affected by either cocaine-related cues and/or social context 2) and which are the neurobiological correlates of
this possible modulation

Go Trial | Stop Trial

a
Three factors:

* Group (cocaine users, controls) 0.3-0.8s
* Soclal context (observer, non observer)
* Cues (cocaine, neutral)

0.5-0.8s

o 480 trials in total (108 stop trials; 22.5%) 0->-0.8s
o 4 sessions (5 min each)

0.8-1.15s
0.8—-1.15s

17 Healthy Controls
(HC)

B

. * 9 female Social context Cue-type

| 5 ' - m

055

(SD 13.0)

1:Institut de Neurosciences de la Timone, UMR 7289 CNRS & Aix-Marseille Université, Marseille, France
2: SESSTIM INSERM, IRD & Aix-Marseille Universite, AP-HM, Marseille, France
3: University of Geneva, Switzerland

Results
Stopping abilites STN mask A) B)
990 - — (Pauli et al. 2018 [4])
o e 70 - r =0.69, p = 0.003
2101 5 8
5190 W Neutral g 0.0
. E 09 , -1 0 1 2 3
. | non-obs obs Right STN (B) Coc > Neu
P Group " Lﬁ 'ﬁi
CUD participants, while slower at In line with [2], the STN Is Involved In inhibitory control. Importantly,
stopping with neutral cues, when observed by another person, CUD participants displayed reduced
recovered control level stopping activity in the STN (A). Also, craving for cocaine in CUD Is positively
abilities with cocaine cues, while HC  associated with STN activity during cocaine-related inhibitory control
did not show any difference. (B).
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 RightOFC (40,56, -14) I 5*4’ %"« CcuD participants exhibited increased activity in the
s f_‘ N bilateral OFC (A) and in the right IFG (B) during inhibition
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I ﬁ neutral cues.
- e I Notably, in the presence of an observer, CUD
| I | e ™ participants showed reduced activity in these regions.
| | | | This decrease In activity could be attributed to the
non-obs obs e DOD 088 obs observer acting as an alternative reinforcer, dampening
the salience and motivation associated with drug-related
e cues during the SSST.
, ] I | * |In contrast, the HC group did not show significant
] differences between observer and non-observer
; L conditions.
* Interestingly, the left MTG (C), involved in multisensory
I Integration and social cognition, demonstrated increased
activity in CUD participants in the observer condition.
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Discussion

Our results indicate that the control of impulsivity in individuals with CUD is influenced by
both cocaine-cues and social context. This influence i1s mediated by the right STN, right IFG,
and bilateral OFC. Our results emphasize the importance of considering the social context In
addiction research. They also comfort the STN as a potential addiction treatment target.
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