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Neuroprotection

The neuroprotective effects of insulin may help repair the 
brain damage caused by chronic substance abuse. By reducing 
neuroinflammation and oxidative stress, intranasal insulin could 
support the recovery of neuronal function and structure.

Future Directions
Combination therapies

Combining intranasal insulin with other pharmacological or 
behavioral treatments could enhance its efficacy. For example, pairing 
intranasal insulin with cognitive-behavioral therapy (CBT) might 
provide synergistic benefits by addressing both the biological and 
psychological aspects of addiction.

Personalized medicine

Individual differences in insulin sensitivity and metabolism may 
influence the effectiveness of intranasal insulin treatment. Personalized 
approaches that consider these factors could optimize treatment 
outcomes [8-10]. 

Discussion
The application of intranasal insulin as an addiction treatment 

represents a novel and promising approach, leveraging the hormone's 
neuromodulatory and neuroprotective properties. This discussion will 
explore the implications of the findings, the potential mechanisms 
underlying the observed effects, the limitations of current research, 
and future directions for the field. The reviewed evidence suggests 
that intranasal insulin can modulate key neurobiological processes 
implicated in addiction. By enhancing insulin signaling in the brain, this 
method appears to address several aspects of substance use disorders, 
including drug craving, cognitive deficits, and the neurodegenerative 
effects of chronic substance abuse. These findings are significant, 
given the limited effectiveness of existing treatments and the high 
rates of relapse among individuals with addiction. The beneficial 
effects of intranasal insulin in addiction treatment likely arise from its 
ability to modulate neurotransmitter systems, particularly dopamine. 
Dopamine plays a central role in the brain's reward pathways and is 
heavily implicated in the development and maintenance of addiction. 
Chronic substance use disrupts normal dopamine signaling, leading 
to the compulsive drug-seeking behaviors characteristic of addiction. 
Intranasal insulin may help restore normal dopamine transmission, 
thereby reducing craving and preventing relapse. In addition to its 
effects on dopamine, intranasal insulin may also influence other 
neurotransmitter systems, including glutamate and GABA. These 
neurotransmitters are involved in synaptic plasticity and neural 
communication, processes that are often impaired in individuals with 
addiction. By enhancing insulin signaling, intranasal administration 
could help normalize these systems, supporting cognitive function 
and reducing the likelihood of relapse. The neuroprotective properties 
of insulin are another critical factor in its potential as an addiction 
treatment. Chronic substance abuse often leads to neuroinflammation, 
oxidative stress, and neuronal damage. Insulin has been shown to have 
anti-inflammatory and antioxidant effects, which could help mitigate 
these damaging processes. Additionally, insulin's role in promoting 
neuroplasticity may support the recovery of neural networks disrupted 
by substance use, further enhancing cognitive function and overall 
brain health. Cognitive deficits are a common consequence of addiction 
and pose a significant barrier to recovery. By improving cognitive 
function, intranasal insulin could help individuals with addiction make 
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