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Abstract: According to this research nicotine and alcohol co – addiction is a complex issue 

with neurobiological and molecular mechanisms that are not fully understood. Both nicotine 

and alcohol have distinct Neurobiological pathway and mechanisms of action. Nicotine 

primarily acts on the brain via binding and activation of the nicotine acetylcholine receptors 

(nAChR ), while alcohol does not bind to one receptor in particular with activation of many 

different receptors of several neurotransmitter, such as serotonin, dopamine and gamma -

aminobutyric acid.  

        The Neurobiological pathway to nicotine dependence might be appropriate to the 

attachment of nicotine to acetylcholine receptors, peruse by stimulation of dopaminergic 

system and activation of general pharmacological changes that might be responsible for 

nicotine addiction, nicotine presynaptic acetylcholine receptors, thereby enhancing Ach 

release metabolism and dopaminergic system is also stimulated by it thus increasing the 

concentration of dopamine in the nuclear accumbency.  

          In the case of alcohol,it can increase mood and relaxation decrease inhibitory,loss of 

motor control, and reduce reaction times acutely. However , the neurobiological mechanisms 

of the acute effects for nicotine and alcohol differ shared neurobiological mechanisms have 

been identified as underlying the comorbid use of and dependency on alcohol and nicotine. 

These shared mechanisms include cross-reinforcement via the mesolimbic dopamine pathway 

and cross -tolerance via shared genetic nAChR interaction.  

          The treatment approaches for nicotine and alcohol Co-Addiction are multifaceted and 

may involve pharmacological behavioural, and psychosocial interventions. The use of 

nicotine replacement therapy, medication. Such as varenicline or bupropion, and cognitive- 

behavioural therapy are some of the approaches that have been found to be effective in 

treating nicotine addiction. For alcohol addiction, medication such as naltrexone, 

accomprosate , and disulfiram as well as behavioural and psychosocial interventions are 

commonly used.  

Introduction:  

         Nicotine and alcohol co-addiction is a complex condition influenced by both shared and 

distinct neurobiological mechanisms. Here's a simplified breakdown:  

*  Dopamine: Both substances increase dopamine levels in the reward system, reinforcing 

addictive behaviours.  
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*  Nicotinic Acetylcholine Receptors: Nicotine binds to these receptors, while alcohol 

indirectly modulates their activity. This interaction can intensify the rewarding effects of 

both substances.  

*  Other Neurotransmitters: Nicotine and alcohol also affect other neurotransmitters like 

GABA and serotonin, contributing to their mood-altering effects and potential for 

dependence.  

           Understanding these mechanisms is crucial for developing effective treatment 

approaches for co-addiction. Treatment may involve medications targeting dopamine or 

nicotinic receptors, combined with behavioural therapies to address addiction cycles  

Nicotine and Alcohol Co- Addiction:  

         Nicotine and alcohol are commonly co-abused, and there is a strong link between the 

two substances. Some key points:  

        People who smoke are more likely to abuse alcohol, often due to the availability of 

alcohol in places where people smoke, like bars.  

       Studies show that 80-90% of alcoholics also use tobacco products. This may be because 

both nicotine and alcohol increase dopamine release in the brain‟s reward pathways, making 

the combination feel more addictive.  

       Nicotine can “prime the brain” for the use of other drugs like cocaine, enhancing the 

effects when combined. However, cocaine use does not impact nicotine use the same way. 

Quitting both nicotine and alcohol addiction can be very challenging, as they reinforce each 

other. Medications, therapies, and support are often needed to overcome this co-addiction.  

The Common Symptoms of Nicotine and Alcohol Co-Addiction: Common symptoms of 

nicotine and co-addiction include mood disturbances, cravings and withdrawal symptoms. 

Nicotine triggers dopamine release, leading to feelings,but when levels drop, it can cause 

anxiety and irritability, promoting the need for more nicotine. Alcohol withdrawal in havey 

drinkers often involves depression and irritability symptoms of nicotine withdrawal can 

include cravings, anxiety, restlessness and physical discomfort like throat tightness, 

withdrawal symptoms from nicotine dependence vary but concentration increased appetite, 

and insomnia. Understanding triggers and seeking support through counselling or therapy can 

aid in managing these symptoms.  

The molecular mechanisms underlying nicotine and alcohol addiction: Nicotine and 

Alcohol addiction share common neurobiological mechanisms including cross -reinforcement, 

via the mesolimbic dopamine pathway and cross -tolerance through should genetic and 

receptor interaction. Nicotine‟s addictive properties stem from its action on nicotine 

acetylcholine receptor( nAChR )  

          Stimulating dopamine release and reinforcing dependence. Alcohol, on the other hand 

affect various neurotransmitter receptors like serotonin, dopamine and GABA, contributing to 

its addictive nature. The Co- abuse of nicotine and alcohol is maintained by each drugs ability 
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to reduce the aversive properties of the other, with nicotine partially improving cognitive 

deficits caused by drinking understanding these shared molecular mechanisms is crucial for 

developing effective treatments for co- addiction to nicotine and alcohol.  

Nicotine and Alcohol Addiction Affect the Brain: Alcohol and Nicotine addiction impact 

the brain through various mechanisms nicotine addiction involves brain networks associated 

with alcohol and other addictions, stimulating dopamine release and affecting 

neurotransmitter system like GABAergic pathways alcohol addiction alters brain 

connectivity, impacting areas like the orbitofrontal cortex, prefrontal cortex and ventral 

striatum, leading to changes in dopamine activity during intoxication and withdrawal phase. 

Chronic tolerance to nicotine and alcohol can contribute to cross -tolerance effects between 

the two substances. Combined exposure to alcohol and tobacco smoke can lead to increased 

neural damage in specific brain regions, affecting oxidative stress, inflammation and 

neurotrophic parameters.  

         Alcohol consumption interferes with the production of new brain cells, leading to 

hippocampus shrinkage and memory issues, while also affecting the brain‟s reward centre and 

causing cognitive impairments over time. Understanding these Neurobiological changes is 

crucial for developing effective treatments for individuals struggling with alcohol and nicotine 

addiction. Some effective treatments for alcohol and nicotine addiction: Effective treatments 

for the alcohol and nicotine addiction include pharmacological treatments for alcohol use 

disorders (AUD) include disulfiram, accomprosate, naltrexone, nalmefene, topiramate, 

gabapentin, varenicline, baclofen, sodium oxybate, aripiprazole , ondansetran mifepristone 

,ibudilast, suvorexant , prazosin, Doxazosin, N-acetylcysteine GET73, ASP8062, ABT-436, 

PF-5190457, and connabidiol,for nicotine addiction, nicotine replacement therapy (NRT) is 

effective with nicotine patches, gum, lozenges, inhalers, and nasal sprays available in 

addition, counselling and support groups, such as alcoholics anonymous and smart recovery, 

can be beneficial for both alcohol and nicotine addiction.  

Some examples of non -pharmacological interventions for nicotine and alcohol 

addiction: Non pharmacological interventions for alcohol and nicotine addiction include a 

combination of various strategies:  

1. Behavioural counseling:- In person or group counseling telephone, text messaging and 

web- based interventions can help individuals quit smoking and reduce alcohol 

consumption.  

2.  Support Groups:- Programs like alcoholics anonymous (AA) and Smart recovery 

provide peer support and encouragement for individuals struggling with alcohol and 

nicotine addiction.  

3.  Cognitive Behavioural Therapy (CBT):- CBT helps manage triggers and behaviours 

associated with substance use, teaching coping skills to handle cravings and triggers.  
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4.  Motivational Enhancement Therapy (MET):- MET enhance motivation for change by 

working cooperative with patients to recognise the problems associated with their 

substance use.  

5.  Relapse Prevention Strategies:- Strategies to prevent relapse are crucial comments of 

treatment for both alcohol and nicotine addiction, emphasizing the importance of 

continued support and monitoring progress.  

6.  Brief Prevention Strategies:- Strategies to prevent relapse are crucial components of 

treatment for both alcohol and nicotine addiction, emphasizing the importance of 

continued support and monitoring progress.  

7. Self Interventions (BIS):- BIS are effective in reducing alcohol consumption in 

individual with mild AUD but may be less effective for moderate to serves cases.  

8.  Self -Help Materials:- Providing educational materials can support individuals in their 

efforts to quit smoking or reduce alcohol intake.  

9. Group Behaviour Therapy Programs:- Structured programs like the 5 days plan Can 

offer a non- pharmacological alternative for smoking cessation, focusing on different 

aspects of quitting smoking over consecutive meetings.  

9.  Acupuncture:- The main acupuncture points that are targeted to help reduce alcohol 

addiction are:  

10. Sympathetic point: This is a important point located inside the ear that helps reduce 

stress and anxiety.  

11. Shenmen point: This is another key point located inside the ear that helps reduce 

alcohol craving and addiction.  

12. Lung point:- This point is related to the lungs and also helps reduce alcohol addiction.  

       These interventions aim to address the complex nature of addiction by providing 

comprehensive support and Strategies to help individuals overcome alcohol and nicotine 

dependence.  

 Conclusion: These neurobiological mechanisms help explain the high rates of co-

occurrence between alcohol and nicotine use disorders. Understanding these mechanisms is 

crucial for developing more effective prevention and treatment strategies that address the 

shared biological underpinnings of these co-addictions. Future research should continue to 

elucidate the precise molecular pathways and genetic factors involved, with the goal of 

informing personalized, integrated approaches to treating comorbid alcohol and nicotine 

dependence.  
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