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FIGHTING DRUG ADDICTION 
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ADDICTION 

• A persistent, compulsive dependence on a 
behavior or substance 

• Behavioral 

– Compulsive shopping    --Compulsive eating 

– Compulsive gambling    --Compulsive exercising 

– Internet  involvement   --Football viewing 

– Sexual activity                 --Pornography viewing 

• Substance 
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RELATIVE DEGREE OF ADDICTIVENESS 
FRACTION ADDICTED AFTER ONE OR MORE TRIALS 

• Nicotine   32%     80% 

• Heroin   23%     35% 

• Cocaine   17%     22% 

• Alcohol   15%       4% 

• Marijuana   9%       8% 

 
Results depend on modes of administration, demographics of 

users, definition of endpoint etc. 



DRUG USE 
FROM BENEFICIAL TO ABUSIVE 



 



PRINCIPLES OF EFFECTIVE TREATMENT 
FOR ADDICTION 

• Treatment isn't limited to a user’s drug abuse 

• There is (currently) no universal “cure”—the 
approach must be tuned to the user’s characteristics 
and environment 

• Behavioral therapy is the primary treatment 
approach 

• Medications (drugs) may be helpful 

•  Treatment/compliance monitoring may be lifelong 
and involuntary 

 

 

 

 



ADDDICTION RECOVERY GROUPS 

• Twelve-step groups 

– Step 3: “Made a decision to turn our will and our 
lives over to the care of God” 

– Alcoholics Anonymous 

– Overeaters  Anonymous 

– Gamblers Anonymous 

• Secular groups 

– SMART Recovery 

– Narconon 



HOW MAY MEDICATIONS BE HELPFUL? 

• Prevention? 

• Withdrawal 

– Physical symptoms 

– Psychological symptoms 

• Maintenance 

– Total abstention 

– Non-problematic use 

– Relapse prevention 

 



DRUG HARM TO THE USERS & OTHERS 



FDA APPROVED MEDICATIONS 

• Nicotine addiction 

• Alcohol addiction 

• Opioid addiction (eg morphine, heroin, 
vicodin oxycontin, fentanyl) 

• Meth/cocaine-- none approved 



NICOTINE ADDICTION 

         Withdrawal          Maintenance  

• FDA Approved      nicotine               nicotine 

            buproprion        buproprion 

            varenicline        lobeline ? 

• Human Trials      cytisine   rimonabant 

• Animal Studies          nicotine vaccine 

 



ALOHOL ADDICTION 

       Withdrawal   Maintenance 

• FDA Approved  naltrexone     disulfiram   

           acamprosate   
     acamprosate/naltrexone 

• Human Trials  oxytocin          modafinil 

             nalmafene 

             quetiapine 

             baclofen 

                     LSD 

• Animal Studies 



CLINICAL TRIAL 
ACAMPROSATE/NALTREXONE/COMBINATION* 

         Acam        Nal         Combo 

• Abstinent 12 weeks  51%      66%    68% 

 

• Days abstinent   45   50      54  days  

 

• First drink     27   27  37 days 

 

*Together with cognitive behavioral therapy 



OPIOID ADDICTION 

        Withdrawal  Maintenance 

• FDA Approved   methadone   methadone 

        darvon    buprenorphine  

               heroin  
 buprenorphine/naloxone           
            

• Human Trials   lofexidine 

• Animal Studies       heroin vaccine 



COCAINE ADDICTION 

       Withdrawal           Maintenance 

• FDA Approved 

• Human Trials       doxazosin   rimonabant 

          plus some 100+ more 

• Animal Studies      prelimbic stimulation 

            cocaine vaccine 

             



MARIJUANA ADDICTION 

       Withdrawal           Maintenance 

• FDA Approved  marinol 

• Human Trials       rimonabant 

            marinol/lofexidine 

• Animal Studies 

 



AMPHETAMINES ADDICTIONS 

• Drugs are used to treat withdrawal symptoms 

– Depression 

– Lethargy 

– Insomnia 

– Anxiety 

• Human studies : Buproprion  Varenicline  Naltrexone 
Paliperidone  Atomoxetine  Lobeline  Ibudilast 

• Animal studies: Methamphetamine vaccine  



IBUDILAST 

• Used to treat asthma and stroke, mainly in 
Japan 

• May act through the glial cells of the brain 

• UCLA-2013—results with  7 meth addicts 
showed that ibudilast “may dampen craving 
and improve cognitive functioning” 

• Safe in combination with meth  

• Now recruiting for a larger efficacy trial 



PHARMACEUTICAL RESEARCH 
APPROACHES 

• Methods based on serendipity, analogy and 
receptor –drug relationships 

• Methods based on understanding of brain 
structure and function 



- 

“Drug abuse produces long-term changes in the reward circuitry 
of the brain….Beyond improving understanding of the biological 
basis of drug addiction, the discovery of molecular alterations 
provides novel targets for the biochemical treatment of this 
disorder….Armed with insight into the biology of addiction, 
researchers may one day be able to design medicines to counter 
or compensate for the long term effects of drugs of abuse on 
reward regions in the brain.” 

 

Eric J. Nestler and Robert C Malenka  Scientific 
American 78-85 March 2004 



 



SYNAPSE 

DENDRITE 

SYNAPTIC  CLEFT 

AXON TERMINAL 



NEUROTRANSMITTERS 

• Chemicals produced in the body that transmit 
signals across a synapse 

• Some principal brain neurotransmitters  

– Glutamate 

– GABA 

– Serotonin 

– Opioid 

• Dopamine—the key to understanding 
addiction 

 



 DOPAMINE EFFECTS 
• Outside the brain 

– Kidneys and heart 

– Immune system 

• Inside the brain 

– Motor function 

– Pleasure 

– Decision making 

– Creative drive 

– Sociability 

– Processing of pain 





- “A better understanding of the main circuits affected by chronic 
drug use and the influence of social stressors, developmental 
trajectories, and genetic background on these circuits is bound 
to lead to a better understanding of addiction and to more 
effective strategies for the prevention and treatment of 
substance-use disorders.” 

 

Nora D. Volkow,1,2 Gene-Jack Wang,3 Joanna S. Fowler,3 and 
Dardo Tomasi2 
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