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Neuroplasticity: The capacity of Neuroplasticity: The capacity of 
neuronal substance to change in neuronal substance to change in 

response to environment and response to environment and 
experience experience 

Al J. Mooney MD Al J. Mooney MD -- Willingway Willingway 
FoundationFoundation

NeuroplasticityNeuroplasticity
�� Introduction to the conceptIntroduction to the concept
�� History of the idea and the scienceHistory of the idea and the science
�� Present state of knowledgePresent state of knowledge
�� Barriers to application in practiceBarriers to application in practice
�� Implications for clinical practice of Implications for clinical practice of 

addiction medicineaddiction medicine
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HistoryHistory of brain plasticityof brain plasticity
�� Functional psychology Functional psychology -- 1900 1900 

�� (William James, Edward (William James, Edward TitchenerTitchener))

�� Identified by name Identified by name –– 1948 1948 
�� ((JerzyJerzy KonorskiKonorski))

�� Belief CNS was “fixed” Belief CNS was “fixed” –– until 1970s until 1970s 
�� Sensory substitution treatment Sensory substitution treatment –– 19801980
�� (Paul Bach(Paul Bach--yy--Rita)Rita)

�� Cortical mapping Cortical mapping –– 1980s1980s
�� (Michael (Michael MerzenichMerzenich) ) 

�� Rodent barrel cortex Rodent barrel cortex –– 1990s1990s
�� BrainBrain--machine interface machine interface –– 20002000
�� Stroke and TBI rehab Stroke and TBI rehab -- 20072007

Categories of brain Categories of brain 
plasticityplasticity
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Types of Types of neuroplasticityneuroplasticity

�� NegativeNegative
�� PositivePositive

�� Adding connectionsAdding connections
�� Removing connections (pruning)Removing connections (pruning)
�� Sensitizing connectionsSensitizing connections
�� Desensitizing connectionsDesensitizing connections
�� Adding neurons (Adding neurons (neurogenesisneurogenesis))
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FormsForms of cortical of cortical neuroadaptationneuroadaptation
�� ExpansionExpansion

�� Enlargement of functional areasEnlargement of functional areas

�� TransferTransfer
�� Function of one area  moved to another regionFunction of one area  moved to another region

�� SubstitutionSubstitution
�� One region that normally processes a certain sense becomes able to One region that normally processes a certain sense becomes able to 

process a different senseprocess a different sense

�� Alternative  processingAlternative  processing
�� A  task performed in one manner can be processed differentlyA  task performed in one manner can be processed differently

�� RegulationRegulation
�� Brain activity adjusts in response to external stimuli and assistanceBrain activity adjusts in response to external stimuli and assistance
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Alcohol effect on brainAlcohol effect on brain
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Tolerance and dependence vs. addictionTolerance and dependence vs. addiction
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Binge Ethanol Induced Neuronal Death in Adult and 
Adolescent Perirhinal and Piriform Cortex

Silver staining (black areas) indicate neurodegeneration.
Control animals have no silver staining.

Adult Brain Adolescent Brain

Adult 
(high magnification)

Adolescent 
(high magnification)

Crews, et.al., Alcoholism:Clin.Exp Res.24:1712, 2000

BINGE DRINKING DAMAGES THE ADOLESCENT BRAIN 
MORE THAN ADULT BRAIN

Comparison of Brain Damage Following 4 Day Binge Tr eatment of Adolescent 
(PN33) and Adult (PN80-90) Rats 

Anterior Piriform and Anterior Perirhinal Cortex
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Schematic localization of Binge Drinking induced fro ntal brain damage.

Sensory input

Motor Output

Orbitofrontal cortex
uses associative information to 
project future outcomes.  Damage 
causes  maladaptive decision 
making characterizing drug 
addiction.
Schoenbaum et.al. TINS 29:116,2006

Wilson et al., 1996
Reduced pre-synaptic
dopamine function in
the striatum and
altered 5HT
metabolism in OFC of 
chronic
methamphetamine
abusers post-mortem

Volkow ND et al 1993, 1997 Reduced OFC metabolism

and striatal D2 receptors in chronic cocaine abuser s.

Bechara et al 1994
Deficits in 
decision-making
cognition in
patients with
OFC lesions.

Salloway

Orbital Frontal and Anterior Cingulate Cortex contr ol attention and 
risk evaluation: Impulsive and Compulsive behaviors  are 

controlled.
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A single dose of ethanol Inhibits neurogenesis 
in adolescent rat forebrain
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neurogenesis.  Crews et al., 2006 Neuroscience
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Binge Ethanol treated animals have persistent 
reversal learning deficits.
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Ethanol binge treatment of adolescent mice or rats results in persistent reductions
In reversal learning, an indicator of disrupted frontal cortical and  learning networks.
Adolescent ethanol results in adult relearning deficits in both Morris water maze and 
Barnes spacial learning maze.  

Opportunities Opportunities of neuroscience of neuroscience insights insights 
applied to addiction medicineapplied to addiction medicine

�� Empowerment Empowerment 
�� Lack of riskLack of risk
�� CostsCosts
�� Established applicationsEstablished applications
�� Emphasis on Emphasis on health more than pathologyhealth more than pathology

Al J. Mooney MD Al J. Mooney MD -- Willingway Willingway 
FoundationFoundation

Barriers to Barriers to neuroplasticityneuroplasticity research research 
and application in practiceand application in practice

�� EconomicsEconomics
��Medical tradition and structureMedical tradition and structure
�� TimeTime

Al J. Mooney MD Al J. Mooney MD -- Willingway Willingway 
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Disease Disease facts facts –– The problemThe problem
�� Fatal illnessFatal illness

�� 100,000 deaths annually100,000 deaths annually

�� YPLL = Cancer + Heart DiseaseYPLL = Cancer + Heart Disease
�� >80% unanticipated deaths in community >80% unanticipated deaths in community 

mental healthmental health
�� Number 1 Health problemNumber 1 Health problem

�� $466 billion annual cost of NOT treating$466 billion annual cost of NOT treating
�� No claims data to use for policy formulationNo claims data to use for policy formulation

�� 77% U.S. population afflicted% U.S. population afflicted
�� ¼¼of hospital admissionsof hospital admissions
�� Family morbidity 43% (76,000,000)Family morbidity 43% (76,000,000)
�� 100100% increase in healthcare costs% increase in healthcare costs
�� Primary cause of preventable birth defectsPrimary cause of preventable birth defects
�� Treatment yield of $7 for $1 expenseTreatment yield of $7 for $1 expense
�� $39 Yield for each $1 spent in medical settings$39 Yield for each $1 spent in medical settings
�� Prevention reduces risk by 75%Prevention reduces risk by 75%

Al J. Mooney MD Al J. Mooney MD -- Willingway Willingway 
FoundationFoundation
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How to be “blinded by the evidence”How to be “blinded by the evidence”
�� Scientific methods are being used in ways that  corrupt Scientific methods are being used in ways that  corrupt 

measurement of meaningful outcomes measurement of meaningful outcomes 

1.1. Adjust length of study to misrepresent outcomeAdjust length of study to misrepresent outcome
2.2. Measure effects Measure effects to to justify use of justify use of the medicationthe medication

3.3. Avoid measurement of side effectsAvoid measurement of side effects
4.4. Emphasize statistical endpoints not relevant to clinical efficacyEmphasize statistical endpoints not relevant to clinical efficacy

5.5. Pay researchers to publish positive outcomesPay researchers to publish positive outcomes
6.6. Don’t report negative resultsDon’t report negative results

7.7. Publish research ghostwritten by marketing staff under physician Publish research ghostwritten by marketing staff under physician 
bylinesbylines

8.8. Avoid comparison with alternatives known to be effectiveAvoid comparison with alternatives known to be effective
9.9. Generalize data to populations excluded from studyGeneralize data to populations excluded from study

10.10. Infer efficacy by ignoring oscillations in illness severityInfer efficacy by ignoring oscillations in illness severity
11.11. Define a  disease by a suspected drug effectDefine a  disease by a suspected drug effect

Al J. Mooney MD Al J. Mooney MD -- Willingway Willingway 
FoundationFoundation

Suicide (1950Suicide (1950--2005)2005)

Sources: Centers for Disease Control and Prevention, National Center for Health Statistics. From Health, United States, 2005

Suicide by age (1990Suicide by age (1990--2005)2005)
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Psych Beds
200 – 1950
50  - 1992

Infection Death RatesInfection Death Rates HIV Mortality with more access to treatmentHIV Mortality with more access to treatment
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Age Adjusted Mortality Rate For Heart Age Adjusted Mortality Rate For Heart 
Disease (per 100,000)Disease (per 100,000)

Kansas Department of Health and Environment http://kic.kdhe.state.ks.us/kic/death.html

Social Security disabled beneficiariesSocial Security disabled beneficiaries

Annual Statistical Supplement to the Social Security Bulletin

ProgressProgress in scientific thoughtin scientific thought

�� Evolutionary:Evolutionary:
�� EvidenceEvidence based advancesbased advances

�� Revolutionary:Revolutionary:
�� Barriers from traditional ideasBarriers from traditional ideas
�� EgEg. . HandwashingHandwashing, flight, evolution, peptic , flight, evolution, peptic 

ulcer disease/Marshall, cystic fibrosisulcer disease/Marshall, cystic fibrosis

Al J. Mooney MD Al J. Mooney MD -- Willingway Willingway 
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Overcoming Barriers to Overcoming Barriers to 
Scientific ProgressScientific Progress

TraditionismTraditionism vs. new ideasvs. new ideas

Georges CuvierGeoffroy Saint-Hilaire
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Overcoming Barriers to Overcoming Barriers to 
Scientific ProgressScientific Progress

Addiction “progress”Addiction “progress”

Al J. Mooney MD Al J. Mooney MD -- Willingway Willingway 
FoundationFoundation

A Flood of Opioids, a Rising Tide of Deaths; Okie; NEJM November 18 2010; p1982
A Flood of Opioids, a Rising Tide of Deaths; Okie; NEJM November 18 2010; p1982

Practical application for Practical application for 
recovery medicinerecovery medicine

Al J. Mooney MD Al J. Mooney MD -- Willingway Willingway 
FoundationFoundation

Levels of ExpertiseLevels of Expertise

IntegrationIntegration

ApplicationApplication

UnderstandingUnderstanding

Rote/RecallRote/Recall

IgnoranceIgnorance
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Drain the Swamp andDrain the Swamp and see the stumps:see the stumps:
Clinical correlation of recent addiction Clinical correlation of recent addiction 

neuroscience and psychiatric coneuroscience and psychiatric co--morbiditymorbidity

Al J. Mooney MD  Al J. Mooney MD  
Willingway FoundationWillingway Foundation

Stress, fatigue, sleep and sensory deprivation etc. Stress, fatigue, sleep and sensory deprivation etc. 
lower threshold for latent emotional symptomslower threshold for latent emotional symptoms

Addiction vs. DSMAddiction vs. DSM

5151

Page 6

DSM exclusion criteriaDSM exclusion criteria

Al J. Mooney MD Al J. Mooney MD -- Willingway Willingway 
FoundationFoundation

Impact of threshold changes of addiction on Impact of threshold changes of addiction on 
mental comental co--morbiditymorbidity

Al J. Mooney MD. Al J. Mooney MD. 
Willingway FoundationWillingway Foundation

(binge drinking and induction of innate immune genes create co-morbidity}

(and neuroplasticity of recovery helps resolve it)

Al J. Mooney MD Al J. Mooney MD -- Willingway Willingway 
FoundationFoundation

Brain regionsBrain regions
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Brain Regions Brain Regions –– Vital Vital 
FunctionsFunctions

Al J. Mooney MD Al J. Mooney MD -- Willingway Willingway 
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Brain Regions Brain Regions –– Reward Reward 
SystemSystem

Al J. Mooney MD Al J. Mooney MD -- Willingway Willingway 
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Brain Regions Brain Regions –– EmotionsEmotions
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Brain Regions Brain Regions –– Cognitive Cognitive 
AreasAreas

Al J. Mooney MD Al J. Mooney MD -- Willingway Willingway 
FoundationFoundation

Reward PathwayReward Pathway

Al J. Mooney MD Al J. Mooney MD -- Willingway Willingway 
FoundationFoundation
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Abnormal reaction #1: Response to threat requires
maintenance of a survival mode

Abnormal reaction #2: Adaptive response to trauma blocked from cortex

Recovery goal?Recovery goal?

�� Stay soberStay sober

�� Sobriety is the condition of recovery, not the  goal Sobriety is the condition of recovery, not the  goal 

�� Life without a need for alcohol or drugsLife without a need for alcohol or drugs
�� oror
�� Sanity returns and there is no need to drink or Sanity returns and there is no need to drink or 

use drugs anymoreuse drugs anymore

Al J. Mooney MD Al J. Mooney MD -- Willingway Willingway 
FoundationFoundation

Addiction medicine support using Addiction medicine support using 
insights from insights from neuroplasticityneuroplasticity

�� Motivate to utilize methods consistent with Motivate to utilize methods consistent with 
Alcoholics Anonymous principlesAlcoholics Anonymous principles
�� Support developmental approach to recoverySupport developmental approach to recovery
�� Medications may help engage recoveryMedications may help engage recovery
�� Short term minimum effective dosing (MED)Short term minimum effective dosing (MED)
�� Embrace life’s challenges Embrace life’s challenges to promote emotional to promote emotional 

and social healingand social healing
�� Insure safe healing environmentInsure safe healing environment
�� Immersion in a recovery cultureImmersion in a recovery culture
�� Reframe emotional & social failure as positiveReframe emotional & social failure as positive

Recovery expectationsRecovery expectations

Sober up

Detox

Desire to stop

Get a Job

Get more productivity at work

Support your Family
Improve your Spiritual life

Do an Inventory Read the Big Book

Study the Big Book

Work the Steps

Go to A.A. meetings

Get a sponsor
Call your sponsor

Improve your relationships

Get a checkup

Stop smoking

Go to church Learn to have healthy fun

Exercise more

Eat right

Learn about good eatingMake amends list

Make amendsHelp others

Spend time with the kids
Spend time with friends

Spend time with spouse

Carry recovery message in community

Clean out the attic

Do something about emotional problems

Report to monitor

Get cholesterol checked

Get blood pressure checked

Al J. Mooney MD Al J. Mooney MD -- Willingway Willingway 
FoundationFoundation
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Promote success in recovery by Promote success in recovery by 
engaging and linking its phases:engaging and linking its phases:

–Next, do something worthwhile with it

–Finally, live as long as you can in recovery

The Recovery Book

–First, save your life

Al J. Mooney MD Al J. Mooney MD -- Willingway Willingway 
FoundationFoundation

Recovery phases or zonesRecovery phases or zones

�� Phase I. Salvage lifePhase I. Salvage life

�� Phase II. Make life Phase II. Make life 
worthwhileworthwhile

�� Phase III. Prolong lifePhase III. Prolong life

�� Safety ZoneSafety Zone

�� Work ZoneWork Zone

�� Comfort ZoneComfort Zone

Al J. Mooney MD Al J. Mooney MD -- Willingway Willingway 
FoundationFoundation

Zones in the recovery Zones in the recovery 
timelinetimeline

Initial recovery Reconstruction

Terminal illnessYears

Al J. Mooney MD Al J. Mooney MD -- Willingway Willingway 
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Al J. Mooney MD Al J. Mooney MD -- Willingway Willingway 
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THE RECOVERY BOOKTHE RECOVERY BOOK

Al J. Mooney MDAl J. Mooney MD
509 509 MidenhallMidenhall Way Way 
Cary, NC 27513Cary, NC 27513
Mobile: 919 523 0569Mobile: 919 523 0569

Email: amooney@aol.comEmail: amooney@aol.com


