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Developmental Diseasers
It Starts Early
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" RATS EXPOSED TO NICOTINE IN ADOLESCENCE
SELF-ADMINISTER MORE NICOTINE
THAN RATS FIRST EXPOSED AS ADULTS

Nicotine Infuslons Nicotine Amounts Infused
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Collins et al, Neuropharmacology, 2004, Levin et al, Psychopharmacology, 2003 NIDA
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HANGES IN ATTITUDES LEAD TO
CHANGES IN USE
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Monitoring the Future Study, 2007. NIDA
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5) Continued deviant ﬁ 1) Adolescent
behavior becomes
(i.e. sexual sexually active
activity)

Richard Jessor’s
Problem Behavior Theory

4) Turns to sexually 2) Negative response

active :
peers for support from family, school,
and affirmation church etc.

3) Disconnects
From positive

supporting
institutions




HYPERBOLIC DISCOUNT CURVES
BEHAVIOURAL CHOICE THEORIES

Value —»

=
=
(-]

Hyperbolic discount curves from two rewards of different sizes available at different times (vertical dashed lines). The
smaller-sooner reward is temporarily valued higher (preferred) for a period just before it’s available, as shown by the
portion of its curve that projects above that of the later-larger reward.

A

V- —
1+ kD

Where Vis value, A is the undiscounted reward value, Dis delay and kis a constant describing the individual subjects
degree of impatience. Functions in this class are referred to as Ayperbolic as contrasted with exponential functions which
model temporal discounting as occurring at a fixed rate over time.
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Neurozcience. 2004;124(2).449-57.

Repeated exposure to social stress has long-term effects on indirect markers of dopaminergic activity in brain
regions associated with motivated behavior.

Lucas LR, Celen Z, Tamashiro KL, Blanchard B.J, Blanchard DC, Markham C, Sakai ER, McEwen BS.

Laboratory of Endocrinology, Box 163, 1230 York Avenue, Rockefeller University, Mew York, WY 10021, USA. lucasi@rockefeller.edu

Abstract
The visible burrow system (VBS) is a chronic social stress paradigm in which a dominance hierarchy forms among male rats housed with females.
IMales in the VBS underge behavioral and physiolegical changes thought to be manifestations of chronic social stress. Since it is unclear whether
chronic social stress affects motivation and reward behavior, brain areas related to these regions were examined. Long-term effects of a single or
repeated VBS exposure on mesaolimbic subregions were investigated by exposing rats to the VBS either once (one cycle of VBS housing and
recovery) or repeatedly (three cycles). Behavior in the VBS was observed and rats were classified as dominants or subordinates. Subordinates were
further sub-classified on the basis of stress hormone (corticosterone) response to an acute stressor (i.e. restraint stress). Normal responders were
categorized as stress-respansive subordinates (SRS) and animals with a blunted hypothalamic-pituitary-adrenal axis response were designated as
non-respensive subordinates (NRS). Cantrals males were pair-housed with a single female during WBS periods and alone during recavery. Lowered
enkephalin-mRNA levels were observed in the nucleus accumbens (Ack) after single VBS exposure in SRS and repeated VBS exposure both
subordinate groups (i.e. SRS + NRS) compared with controls. Decreased dopamine transporter density was detected after single VBS exposure in
the dorsolateral caudate putamen (DLCPu) of NRS and after repeated VBS exposure in the Acb of NRS compared with controls. Dopamine D2
receptor density was elevated after single VBS exposure in the Acb of both subordinate groups (SRS + NRS) and after repeated VBS exposure in the
DLCPu, dorsomedial CPu, and Acb of NRS compared with contrals. Mo changes in dopamine D1 receptor binding were observed in any group.
results suggest that long-term changes in dopamine activity in mesolimbic structures persist after repeated exposures to chronic social stress and
may provide insight into the neurochemical basis of depressive illness and subsequent comorbidity with d
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Perspective

The role of stress in the pathophysiology of the
dopaminergic system

L Pani, A Porcella and G L Gessa

CNR Center for Neuropharmacology and BB Brodie’ Department of Neuroscience,
University of Cagliars, Cagliar] Italv

Cogrespondence to: Dr L Pan, CNR Center for Neuropharmacology, Via Porcell 4
09124 Caglian, ftaly. E-madl: paniZumca it

Abstract

In this review, we will examine the most recent preclinical evidence in
support of the fact that hoth acute and chronic stress may have a
detrimental impact on the normal function of the dopaminergic
system. In recent decades, the term stress has changed its meaning
from that of a "non-specific body response’ to a 'monitoring system of
internal and external cues'; that is a modality of reaction of the
mammalian central nervous system (CNS) which is critical to the
adaptation of the organism to its environment. Compelling results
have demonstrated that the dopaminergic system is important not
only for hedonic impact or reward learning but also, in a broader
sense, for reactivity to perturbation in environmental conditions, for
selective information processing, and for general emotional
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_ Review B
Stress responses and the mesolimbic dopamine system: Social contexts
and sex differences

Brian C. Trainor *

Department of Psychology, University of California, 1 Shields Ave., Davis, CA 95616, USA

ARTICLE INFO

ABSTRACT

Article history: Organisms react to threats with a variety of behavioral, hormonal, and neurobiological responses. The study of
Received 26 May 2011 biological responses to stress has historically focused on the hypothalamic-pituitary-adrenal axis, but other sys-
Revised 19 August 2011 tems such as the mesolimbic dopamine system are involved. Behavioral neuroendocrinologists have long recog-
Accepted 20 August 2011

Available online 31 August 2011

nized the importance of the mesolimbic dopamine system in mediating the effects of hormones on species
spedific behavior, especially aspects of reproductive behavior. There has been less focus on the role of this system
in the context of stress, perhaps due to extensive data outlining its importance in reward or approach-based con-

jsc::;f: " texts. However, there is steadily growing evidence that the mesolimbic dopamine neurons have critical effects on
Dopamine behavioral responses to stress. Most of these data have been collected from experiments using a small number of
Nucleus accumbens animal model species under a limited set of contexts. This approach has led to important discoveries, but evi-
Ventral tegmental area dence is accumulating that mesolimbic dopamine responses are context dependent. Thus, focusing on a limited
Social behavior number of species under a narrow set of controlled conditions constrains our understanding of how the meso-
waa_'d limbic dopamine system regulates behavior in response to stress. Both affiliative and antagonistic sodal interac-
i;’é;'"m"ce tions have important effects on mesolimbic dopamine function, and there is preliminary evidence for sex

differences as well, This review will highlight the benefits of expanding this approach, and focus on how social
contexts and sex differences can impact mesolimbic dopamine stress responses.
© 2011 Elsevier Inc. All rights reserved.
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