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Homologous behavioral responses

Hedonic Reactions (sweet)
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Sweet taste

Aversive Reactions (bitter)

Bitter taste

Pecina S et al., 2006



Brain reward networks
The mesocorticolimbic dopamine system
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Activation by natural rewards
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Gestation
Infant
Adolescence
Adulthood

Comparison human versus rat

Homo sapiens

270 days
0-24 months
13-18 years
20 years

Rattus norvegicus

22 days

0-21 days
4-8 weeks
10 weeks

Laboratory rat

Rattus norvegicus

www.brainmuseum.org
www.biol.lu.se



Developmental stages in the rat
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Developmental stages in the rat

PND O 7 14 21 28 35 42 49 56 63 70 77
wekl o T 7 1 21 51T 21T s 1T s 171515 ol
NB Juvenile Adult
Infant Adolescence

C puberty
Q@ puberty

Adolescence: 10.5 rat days =1 human year
Adulthood: 11.8 rat days = 1 human year

Lundberg, 2017
Andreollo et al., 2012



Research animal depending on questions

e Qutbred stocks

— Genetic heterogeneity
— Individual differences

* Inbred strains
— Brother x sister mating
— Genetic homogeneity

« Selectively bred lines

— E.g. alcohol-preferring/alcohol non-
preferring




Validity of animal models

Face validity
— Similar symptoms and phenomenon's

— l.e. the degree of descriptive similarity between the behavioral
abnormalities seen in the model system and the clinical condition

Construct validity
— Similar underlying mechanisms

— |.e. mechanistic similarities between the model and the clinical
condition

Predictive validity

— The model allows extrapolation from one species to another,
including humans, and from one condition to another

— Response to pharmacological treatment

Problems with validity in many psychiatric disorders BUT good
in addiction research



Dietary preferences in rats
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Sexual behavior in selectively bred alcohol-
preferring and non-preferring rats
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Gambling strategies In rats

« The rat Gambling Task has been established

« Rats with strategic as well as risky gambling strategies
can be distinguished

Tjernstrom el al., analysis in progress



Neuroscience and Biodebavioral Rey
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Contomts lists available at ScenceDiroct

Neuroscience and Biobehavioral Reviews

FI SEVIER journal homepage: www.alsevier.com/locate/neublorev

wws A0 (2014) 15

Review

Female mice liberated for inclusion in neuroscience and biomedical @M

research

Brian J. Prendergast?, Kenneth G. Onishi?, Irving Zucker "

' Depertment of Mycholegy and Mstitute for Mind end Riology, Usiversity of Chicage, Usited Stares
* Department of Mychology. Univerity of California, Berbeley, United States
* Depertment of Integrative Bodogy, Usiversty of Calforma, Serkeley. United States
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Open Access

Are females more variable than males in gene @
expression? Meta-analysis of microarray datasets

Yuichiro Itoh and Arthur P. Amold”

Biology of Sex Differences

RESEARCH Open Access

Female rats are not more variable than @
male rats: a meta-analysis of neuroscience

studies
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Adult males and females

No difference in behavioral profiles between adult male and female rats

PCASCOREPLOT

5 4 )
rOd T HAZ
Moz N o bt
- WAL MOSe

2]
DARDONA®
>
*

(a) t]

Males
Females

Meyerson BJ et al., 2006



Adult versus adolescent male rats
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Home cage voluntary alcohol intake

* Voluntary drinking in the home cage

 Free access to ethanol solution, water
and food

« 2-bottle free choice (ethanol solution and
water)

« Continuous access

* Intermittent access:; 24 h, Mo, We, Fri



Research animal depending on questions

 Qutbred stocks

— Genetic heterogeneity
— Individual differences

* Inbred strains
— Brother x sister mating
— Genetic homogeneity

« Selectively bred lines

— E.g. alcohol-preferring/alcohol non-
preferring




Selective breeding for contrasting
alcohol intake

Wistar rats Bidirectional selection for alcohol

foundation stock| | preference and intake (selected
phenotype), in two opposite directions, over
successive generations until the selection
plateau has been reached:

> 5-6 g/kg alcohol/day in preferring rats
< 0.5 g/kg alcohol/day in non-preferring rats

e

Daily voluntary alcohol intake

Alcohol-preferring rats : —
Alcohol non-preferring rats

Courtesy: Giancarlo Colombo



Selective breeding for contrasting
alcohol intake

Alcohol-preferring
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Roman E, Beroendemedicin 2015
Courtesy: Nicholas Grahame, IUPUI



Behavioral profiling of multiple pairs of
selectively bred alcohol-preferring male rats
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No common behavioral profile associated with high alcohol intake and

preference

Roman E et al., Addict Biol 2012



Adult selectively bred alcohol-preferring rats

Selectively bred alcohol-preferring AA rats

Females

Males

Ethanol intake (g/kg/day

Male AA

-A-—.Female AA
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2-8% EtOH 10% EtOH

Modified from Roman E et al., 2005



Adult selectively bred alcohol-preferring rats

First hour

24 h

Alcohol intake (g'kg) at T1

Alcohol intake (gkg) at T24
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Research animal depending on questions

 Qutbred stocks

— Genetic heterogeneity
— Individual differences

* Inbred strains
— Brother x sister mating
— Genetic homogeneity

« Selectively bred lines

— E.g. alcohol-preferring/alcohol non-
preferring




Behavioral sensitization to nicotine

5 weeks at onset

10 weeks at onset

36 weeks at onset
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Importance of studying subgroups
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Alcohol intake in adult males and females

Refinement of housing conditions in
studies of voluntary alcohol intake

Higher voluntary alcohol intake in
females than in males

Photo: Sara Palm



Alcohol-induced effects on behavior in adult
males
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« Larger focus on females, especially female
subgroups

 Differences between adolescents and adults
 Adolescence is short in rats

« Much remains to be studied in
— females
— adolescents
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