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Overview

» Typical brain development

e Alcohol & brain structure

e Alcohol & brain function




Brain Development
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Gender Differences
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Giedd et al., 1999, 2004



Reward and Control Systems
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Subject Characteristics

Light Heavy
Drinkers Drinkers

Age 16.5 16.8
~emale 41% 37%
—amily history of alcoholism 62% 58%

Parent annual salary $100,00 $104,00
Q score 190 192
Drinks per month * i 42

*p<.05




Summary

* Adolescent heavy drinkers show:

v 10% less information retrieved
v  Attention / executive deficits

v'Slowed processing speed

* Do problems relate to brain?




Overview

e Alcohol & brain structure




Brain Studies
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Cerebellar Volume

N=106 teens:
Apeak drinks
predicted smaller
cerebellum

Right Cerebellar Gray Matter Volume
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Lisdahl et al., 2013, Psychiatry Research



Pre- and Post-Initiation Scans
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Squeglia, Pulido, Wetherill, Jacobus, Brown & Tapert, 2012; JSAD




Post-Drinking Effects
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Squeglia et al., 2014; DCN




Post-Drinking Effects

Controls (N=61 with 154 MRIs)

Drinkers (N=76 with 242 MRIs)

Drinkers = More | Gray Matter, Less 1 White

Squeglia, Tapert, et al., in preparation




Increased Drinking -2

Worse White Matter

Right Superior
Longitudinal Fasciculus
065 Integrity, Time 2
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Bava et al., 2013, ACER



Heavy drinking adolescents

1. Smaller hippocampus
2. Smaller cerebellum

3. Greater reduction In
gray matter

4. Less growth In
white matter




Overview




Functional MR
* MR]

¢ Task

* Changes in blood

oxygenation

¢ |dentify brain areas
Involved In task
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Adolescents Who Initiate Alcohol
Show 1 Activation

LEFT MEDIAL FRONTAL GYRUS RIGHT INFERIOR PARIETAL LOBULE
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Same Pattern for Inhibition Task
R I\/I|ddle Frontal Gyrus

L Middle

Frontal Gy\q‘s

L Putamen #

Basellne Follow-Up

L Cerebellar
Tonsll

Wetherill, Squeglia, Yang & Tapert, 2013 Baseline




Brain Activation and Adolescent
Alcohol Use

Early drinking (1-2 yrs)
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Tapert et al., 2001, ACER; Tapert et al., 2004, ACER; Squeglia et al., 2012, JSAD




Sex Differences

* Neuropsychological testing:
— Females: \ visuospatial fxn
— Males: minimal ( ¥ sustained attention)

 Brain structure:

— Females: A frontal cortical thickness=
V' cognition

* Brain function:
— Females: W brain activation= \/ cognition




Interrupted Developmental
Trajectory?

Frontal gray matter
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Heavy Drinking Adolescents

« Neurocognition
— Pre-drinking: no differences
— Post-drinking:
« Females: v visuospatial fxn
« Males: minimal ( \ sustained attention)

 Brain structure
— Pre: ¥ volume
— Post: ¥ ¥ volume

« Brain functioning
— Pre: ¥ activation
— Post: A activation during early drinking




Summary

Assoclated Brain Findings

Deficit .
Structure Function

YMemory |NHippocampus -

J Attention/

- |\/Prefrontal J/Prefrontal
Executive

J'White matter

quality V' MNParietal

V'Spatial




Summary

Young
Adolescence Adulthood

Alcohol
g Hangover /
Withdrawal

Heavy Cogitive
Alcohol | > Functioning
Use




Teen Alcohol Use & Brain

1 Alcohol use

I Hangover, Gray matter
Withdrawal, cnmpromise
Elac et Adulthood:
| Cognition i ! Use
A Affect [ Problems
Neurobiological } Psychopathology
processes: White matter compromise:
[ Inflammation | Myelination /
Pre-existing { Toll-like receptor activity = } Fiber organization
neural features | Myelin proteins \ t Extracellular fluid
| Oligodendrocyte death Especially frontoparietal

|

Cani Adolescent neuromaturation (ages 12-25): .
enaer t Myelination 1 Axonal density (especially frontoparietal) | Cortical thickness (especially frontal)




Implications

1. Prevention: Inform youth of risks
Brain is still developing
Don’t get hungover!
>12 drinks/mo may harm females’ cognition
Marijuana has detrimental effects also

2. Use Info to Improve interventions
— Cognition improve after >2 weeks abstinent
— Before 2 weeks, must repeat information




Conclusions

* Brain is developing in adolescence

* Heavy drinking: disadvantages

 Prevention and intervention are
needed
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Sites:

»U Pittsburgh — Duncan Clark
>SRI — lan Colrain & Fiona Baker
-Duke Univ — Mike DeBellis
OHSU - Bonnie Nagel

-UCSD - Susan Tapert

>50,000 school, community, and
randoem digit dialing recruitment

>7,500 respond to screen

>850 baseline assessments

50% 50%
Representative High Risk

3 annual fellew -uUps:
Interview, Neurepsych, MRI
(=25% heavy drinkers)
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