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Genetic Influence of Stress Related Genes in Prolonged Drug addiction and its impact on the Decline of Reward Sensitivity in the Brain 
Abstract: 
This paper is written with the intent of critiquing and synthesizing two journal articles on prolonged drug addiction with it broken down into two main components. The possible genetic causes of prolonged drug addiction and its long-term impact on the reward circuitry in the brain. The first journal focuses on the genetic factors that can have on addiction bringing into light how some people may be more susceptible to drug addiction than others. The second journal articlefocuses its research on how prolonged usage of drugs can result in reduced judgment levels. The article will emphasize the importance of connecting two main components of drug addiction: genetic influence and the long-term impact, two ideas that should be studied in tandem. 
Genetic Influence of Stress Related Genes in Prolonged Drug addiction and its Impact on the Decline of Reward Sensitivity in the Brain 
In Thompson, Gerson, Stolyarova, Bugarin, Hart, Jentsch, and Izquierdo’s (2016) study, and Levaran, Rosa, Randesi, Rotrosen, Adelson, and Kreek’s study (2018) both had a focus toward addiction and the impact on the brain’s reward circuit, but the two journals had different focuses towards how they studied the subject. The 2016 study had a focus towards the direct impact prolonged usage of drugs can have towards a brain’s reward circuitry using rats as an observational model in how the reward circuitry can be impacted. Whereas, the 2018 study focused on the way certain gene expression, especially in genes related towards stress, seemed to be linked towards having a higher rate of becoming addicted to methamphetamines. Such research was conducted by using blood samples taken from a select population with classification into ethnicity taken into account and then comparing the genetic structures of each towards a set of people known to have drug addiction. Running statistical analysis found some people had a higher chance of developing drug addiction based on their genetic expression. 
While both of these studies provide great insight into how addiction can impact the body and mind as well as how some people may be more likely to develop, they both lacked in certain components that would further their research and insight into addiction. The 2016 study had an emphasis on observational studies with certain scenarios given to rats, but failed to assess whether or not genetic expression had a play into impacting a rat’s reward circuitry after long term exposure to methamphetamines. The 2018 study while providing great insight into how people may be statistically more likely to develop drug addiction lacks in considering how also the behavior of those with drug addiction may change. This critique focuses on synthesizing these two articles together with the hope to have a much larger understanding of how drug addiction can have a much larger impact on certain parts of our population as well as to how drug addiction can impact a person’s behavior, especially when it comes to the brain’s reward circuitry. This critique will continue by further assessing the articles strengths and weaknesses and provide an analysis on the result and also a further explanation in how the information presented in the two journals can be synthesized together. 
Literature Review 
In Thompson, Gerson, Stolyarova, Bugarin, Hart, Jentsch, and Izquierdo’s (2016) study, they used two groups of male Long-Evans rats all weighing between 250 and 300 grams. They placed them in 12 hour day and night cycle condition with standard food and water and applied operant conditioning on them separating them into groups of rats exposed to methamphetamine, and those who were not in order to create a control group and an independent variable for an observational study. According to Thompson (2016) in the first experiment the rats were then placed into a cage that contained two water bottles attached to either end of the cage. One water bottle had pure water whereas the other would contain a solution with varying levels of sucrose concentration that increased as each day went by from 1% to 2%, and doubling each time. To prevent side preference for the rats, they rotated the side in which a normal water bottle was placed and the tampered bottle was placed. The results of such experiment were the notice that all rats preferred the intake of sucrose water over regular water regardless of addiction toward methamphetamines. The other experimentation conducted was through the usage of food restriction with habituation of pressing a lever for food with each consecutive lever press giving varying amounts of food over food present in the cage without needing to do further work, but being less appealing to the rats. The results of such experiment was that rats treated with methamphetamines had less of a desire to work for more rewarding and appealing food than rats conditioned with saline as a control group. 
It can be noted that though the initial experiment of sucrose treat water bottles and normal water bottles, and the secondary experiment of having food presently available though less desirable over food that was more desirable but required additional work tested for two components of the brain’s reward circuitry. In the first experimentation by having an equal amount of work required for the rats to either get sucrose or normal water, tested for the question of whether or not addiction impacted a person’s overall motivation to pursue anything with a higher amount of reward over a normal living. Through this first experiment it can be seen how even though the rats were pretreated with the usage of methamphetamines, if the amount of work needed to pursue something more desirable is the same as placing the exact same amount of work to gain something mediocre the work will be place towards stimulating a response in the brain’s reward circuit. During the second experimentation however, when placed with the scenario of getting a more rewarding item of food over an item that was easier to gain, yet being less rewarding, indicates the fact that if further work is required to gain a more rewarding item over something that can be gain easily, rats treated with methamphetamines will be less “ motivated” to go toward a higher reward for further work. 
The second article focuses on the genetic component that can be found in humans that suffer from drug addictions.  (Levaran, Rosa, Randesi, Rotrosen, Adelson, and Kreek 2018) This study was conducted by having two focuses samples that were part of a group of multi-ancestry data base containing subjects with heroin addictions and a control group, 1001 people to be precise. The study was conducted focusing on predominantly European populations as well as African ancestry in the USA. Doing so created a select population group that could be studied, yet had enough of a diverse genetic and ethnic group so that variation in genetic code could be noted. In addition having a diverse population to analyze this helped also eliminating factors such as socioeconomic level and environment that could influence and skew the results of the study. According to Rosa (2016) preforming such research helped expand previous studies on the topic by focusing on a select gene and a single nucleotide polymorphism within genes that correlated to stress and stress management. The results of such study was the discovery that a specific gene known as the CRHR2 gene and its lincRNAs where associated with being more prevalent in patients with addictions. This result is interesting as with prior knowledge that the lincRNA plays a role in adaptive behavior and neurological diseases, has prompted further question into to what extent and how this gene is expressed into a person’s overall observable behavior. 
Article Critique: 
Both journals provided insight into the ways the brain’s reward circuitry can be affected or be more susceptible to drug addiction with enough background to continue into their research. In the rats study, their results were statistically significant with analysis indicating that the “ motivation” towards stimulating the reward circuit in the brain can be altered significantly over the prolonged usage of drugs and addiction to them.  As for the gene expression study on a human population, through their statistical analysis, it was determined that a specific set of genes and their lincRNAs have a huge role in affecting the impact of behavior adaptation and the probability of developing an addition towards drugs such as heroin as seen in their statistical study of blood samples given by patients suffering from drug addiction. 
While both studies provide a huge insight into how development of drug addiction can affect the brain’s reward circuitry as well as how some specific portions of the population can be more susceptible than others to the development of addiction, there are limitation that can be seen in both of the studies. During the rat’s studies, with it being a behavior observation that specifically studied rats treating as if the results can directly apply to humans would be a stretched and would be rash to do so. Rather it sets the precedent for further studies in how addiction can alter the pursuit of stimulating the reward circuit in the brain. Further modeling needs to be conducted further before results can be truly being applied to humans and specifically those suffering from a form of addiction. 
In addition, the rat study was only conducted on male rats where as further studies should take into account females rats to see whether or not the impact of estrogen seen to be in higher levels in females will impact the desire and pursuit to stimulate a response in the reward circuit for further work as well as an equal amount of work. Only then such testing can take the next step in seeing addiction being observed and analyzed in larger specimens such as monkeys, which may provide a more clear picture as to how addiction could impact the reward circuit in humans without crossing ethical boundaries. 
According to Pinel and Barnes (2018) prolonged usage of drug addiction can follow a paradigm known as incentive-sensitization theory, where it can explain that how some drug users can become addiction to drugs while others not as much. This idea in particular deals with the fact that those addicted to the drug will actively seek it out and make it a priority to get it where they “ want” the drug where as those not addicted to the drug simply  “ like” the hedonistic feeling of the medication. This sort of paradigm needs to be also considered during the rat study and their behavior towards stimulating the brain’s reward circuit as it did not consider the fact that there would be a distinction between rats that “ want” the drug and in turn stimulate the reward circuit, and those who simply just “ like” the drug and not pursue it further if it took further amounts of work to gain it. This sort of distinction is important as it possible that it may have skewed results in where there was an increased positive result for those not pursuing the drug as seen in their second experiment with food easily and readily available over further work needed to be done to gain access to stimulating the reward circuit of the brain. (Thompson, Gerson, Stolyarova, Bugarin, Hart, Jentsch, and Izquierdo’s 2016) 
In the journal article that focused on the human population and their study of genetic information of those with addiction, too also lacked in some aspects. Taking the blood samples of those suffering from addiction and synthesizing their genetic code as well as only taking blood samples of those who lived in the USA, discounted the fact of how long their population has lived there for with their research not stating or taking into account this. This is of a huge importance as some genes may have been expressed more prevalently if their environment was quite different than that of the USA than those who have lived in the USA their entire lives. As such this may have impacted the result seen with having less people having the expressed genes related to stress to be more prevalent and also vice versa.  (Levaran, Rosa, Randesi, Rotrosen, Adelson, and Kreek 2018) 
Another factor that should also be taken into account was the fact that the behavior and “ levels” of drug addiction was not noted during their statistical analysis of genetic information. According to Barnes and Pinel (2018) , addiction does have a major genetic component towards it , but gene regulation can either downplay or up play the gene expressions in DNA based on the behavior and environment around the individual. As such without taking into account such factors it too could have skewed the result of their gene study with perhaps those with higher levels of certain gene expression being higher due to their environment and behavior towards certain subjects. (Levaran, Rosa, Randesi, Rotrosen, Adelson, and Kreek 2018) 
Conclusion 
In order to fully understand and assess the way drug addiction can impact the human body and mind it both aspects on this condition need to be viewed in tandem of one another. In addition the development of experiments and studies to further understand how drug addiction can impact a person’s brain reward circuit should take into account both the behavior of the individual and the genetic code and expression the individual may have physiologically. Without studying them together an incomplete picture can be formed about drug addiction and worse yet an improper conclusion could form on subject of drug addiction its affects on reward circuitry. Overall both journal articles provided adequate research and helped tackle the question of how drug addiction can impact behavior on stimulating the reward circuit and the influence genetic structure can have overall whether or not addiction develops within an individual. 
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