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Critically discuss the impact of neuroscientific studies in enhancing our understanding how a neuroactive drug (or drugs) might influence our behaviour.
A drug is defined as any chemical substance, which can be consumed in many different ways, to cause a change in the physiology or psychology of an organism. Drugs can be consumed through being inhaled, smoked, injected, swallowed, and absorbed into skin, as well as being consumed as a suppository (Rang et al, 2011).  Pharmaceutical drugs can be known as medication, which is used to treat, maintain, or prevent medical illnesses. Recreational drugs can come in the form of legal substances such as alcohol, caffeine, or nicotine, or illegal substances such as amphetamine and heroin, which are consumed without medical supervision (BMJ, 2016). The following essay will discuss the enhanced understanding that has occurred as a result of neuroscientific studies, in the area of cocaine and how it may influence an individual’s behaviour, beginning with a brief summary of the neurotransmitters involved which contribute to the effects felt by cocaine. 
The brain contains billions of cells called neurons, which can communicate with one another by the transmission of neurotransmitters. Neurotransmitters are released from the neuron into the synapse, which is then received by the receptors of the next neuron. The neurotransmitter then attaches to the receptor in a lock and key motion, causing a change in the receiving cell (NIDA, 2021). Transporters are other molecules which can shut off the signals communicated between neurons, by transporting the neurotransmitters back to the neuron which they were released from. The consumption of drugs can affect the way that the neurons send, receive and process signals via neurotransmitters (NIDA, 2021).
The brain contains neurotransmitters such as dopamine, endorphins, and serotonin (Dfarhud et al, 2014). Dopamine can influence many aspects, which include physical and behavioural factors. These can include sleeping patterns, positive or negative moods, attention span, motivation, and learning, as well as pain management and movement (Wise, 2004). Dopamine also is involved with pleasure and reward systems (Wise &Robble, 2020). Dopamine is a naturally occurring substance in the brain, which can have major effects on mental and physical health when there are increased or decreased levels. Negative effects can include developing Parkinson’s disease, Obesity, and several mental health disorders including depression, schizophrenia and possibly ADHD (Cristol, 2021). When an individual is under the influence of cocaine, it is the increased levels of dopamine which causes the effect the individual feels. The increased levels of pleasure and reward is caused by the excessive amount of dopamine created, which can also lead to the individuals feeling energised, motivated, in a good mood and with feelings of love. 
Serotonin is another neurotransmitter which is involved in many aspects, including mood, cognition, memory, reward, and learning (Young, 2007). Again, serotonin is a naturally occurring substance in the brain which at different levels can have significant effects on how an individual feels and behaves (Young, 2007). Reduced levels of serotonin can be associated with depression, for which medications can be prescribed such as Selective Serotonin Reuptake Inhibitors (SSRI’s). This medication works by not allowing the reuptake or absorption of the serotonin neurotransmitters, which usually occurs once the messages have been passed on to the next neuron. By limiting the reabsorption of serotonin, it can mean that more serotonin is available to communicate with nearby cells. The increased level of serotonin can result in an individual feeling in a more positive mood, with improved cognition, as well as having many other effects (Young, 2007). The consumption of drugs can result in a change to an individual’s thought processes, cognition, change in moods and behaviours. Individuals who suffer with depression are believed to have a reduced amount of the neurotransmitter ‘serotonin’ available to them. Antidepressant medication is believed to increase the levels of serotonin available to the individual by preventing the reuptake of the neurotransmitters (Young, 2007).
Neuroimaging techniques have been beneficial to providing insight into the effects of pharmaceutical medication prescribed for mental health conditions such as depression, as well as providing information on the effects of recreational drug use on the brain. Whilst some symptoms of drug use can be short-lived, there are also several side effects which can continue after the drugs have worn off. Neuroimaging techniques have been very beneficial in displaying the aftereffects of drugs such as cocaine. When an individual consumes cocaine, it causes a surge of dopamine and with repeated use, the levels of dopamine begin not to increase as much, causing the user to need to take more cocaine to experience the same highs, as well as a significant decrease in the withdrawal stage, which can cause the individual to feel very low. 
fMRI is one of the most widely used neuroimaging techniques due to the fact that it is non-invasive, unlike PET scans (Parvaz et al, 2011). PET scans and fMRI scans both monitor the blood flow occurring in the brain, however PET scans require the use of injecting a radioactive substance which the fMRI does not. For an fMRI, the individual would need to remain very still as even slight movements may affect the images produced, whilst during a PET scan, movement is not an issue. PET scans have a much lower resolution than fMRI scans and are very expensive to carry out, due to the machines needed being very expensive equipment. For this reason, many studies use fMRI as the favourable neuroimaging technique (Cecchin et al, 2017).
Gu et al (2010) performed an fMRI on thirty-nine individuals who actively took cocaine and on a control group of thirty-nine individuals who were not under the influence of cocaine or any other drug, however previous usage was not a factor that would exclude any individual from the control group. The study found that although the fMRI highlighted very similar areas of the brain between both groups, there was a significant difference in the connectivity strength for almost all users of cocaine. The scans showed a decreased connectivity in the amygdala of the regular cocaine users, which is an area involved with reversal learning (Chachich & Powell, 1998). Ersche et al (2008) suggested that this area of learning is decreased in individuals addicted to cocaine, as the ability to learn that cocaine cues no longer initiate reward signals is not learnt. The individual may continue to take cocaine, even though it no longer has the same desired effect. The fMRI also showed decreased activity around the hippocampus for regular users of cocaine, which is an area known to be involved with emotional memories and processing self-relevant information (Buckner et al, 2008). Individuals who regularly take cocaine are known to have the inability to recall the previous negative consequences of taking the drug, which then does not affect any decision-making choices when presented with the drug again in the future. The results of the study were beneficial to increasing the understanding of human behaviour as it highlighted the areas of the brain which were affected, which can be beneficial in understanding and supporting an addict experiencing withdrawal symptoms and provide insight into a manageable way to overcome the side effects from repeated use of cocaine, as well as any behaviours displayed. 
Goldstein et al (2007) used fMRI scans to examine the sensitivity towards money in repeated users of cocaine. The study suggested that for individuals who repeatedly abuse cocaine, have altered activation of the corticolimbic reward circuit, which can result in them not associating the value of money against the reward that they perceive comes from taking cocaine. Information regarding the addiction of cocaine is an important area of research, as it is not only the drug itself which can affect an individual physically. It can affect the choices and behaviours displayed by the individual, which can be associated with increased risk taking, borrowing money, gambling, or spending all the money that is their dependable income. Goldstein et al (2007) suggest that when an individual is addicted to cocaine, the perception of monetary value is significantly decreased. This suggests that even though an individual may be aware of the price of cocaine, they may repeatedly buy it, regardless of cost as money may have little value to them, compared to them physically possessing drugs. The use of cocaine in the UK seems to be increasing, which is contributing to the increasing levels of depression (Sharman et al, 2021), which can be exaggerated by the cost of maintaining the addiction. A limitation to the study was that it only used a small sample size and did not account for individual differences depending on the extent of addiction by participants. 
It is difficult to assess the exact effects that occur before, during and directly after taking cocaine, and to assess how it can affect behaviour as it would not be ethical to encourage individuals to participate in illicit and illegal drug use as part of a research study. However, many individuals have stated that they regularly partake in recreational cocaine use, which is how the studies above were performed. Even though they can not be exact, they still show a significant difference in the scans shown when compared to non-drug users. The studies above provide important insight into the reasons why individuals continue to behave in a way that causes negative consequences, and even knowing the consequences for their actions, the damage that they may cause to themselves or others, it still does not prevent them from completing the actions again and again. The added insight shown is beneficial to all in understanding addiction and withdrawal, with the hope of providing effective rehabilitative treatments moving forward. 
Gatley et al (2005) used PET imaging to show the difference between the images of individuals who used cocaine and repeating the PET scans over regular intervals to check for any change over time. The study combined methods with neuropsychological testing to check for any differences in the levels of euphoria and cravings associated with drug use. Again however, it was difficult to assess the true behaviours associated as it was looking at the repercussions of taking cocaine. 
Overall, neuroimaging techniques have provided quality insight into the knowledge and understanding of the effects of cocaine and human behaviour. The studies with neuroimaging provide extensive support for theories that specific areas of the brain can lead to specific behaviours, and many of these behaviours are shown by individuals who experience drug addiction from cocaine. Whist it is difficult to fully explain the aftereffects seen by all individuals, as it is unethical practice to encourage drug use with invasive tests, the studies above do suggest that repeated use of cocaine may lead to a decrease in dopamine being produced, which may then lead to depressive episodes during withdrawal and an increased need to take more cocaine than originally taken. The neuroscientific studies above also provide insight into the addiction aspects associated with taking cocaine as it has been suggested that repeated use and addiction can decrease the individual’s ability to learn from a negative experience, which may contribute to the fact that they may repeat the same damaging procedures again and again. It is important to have a good knowledge and understanding on the factors involved with addiction and withdrawal, as it is untruly believed by some that people with addictions have a choice to stop substance abuse, without the knowledge that has been shown to state that drugs can have a changing effect on the brain, limiting the cognitive abilities and reasoning involved with taking drugs and/or stopping. 
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Critically discuss how neuroimaging techniques have enhanced our understanding of social cognition
Social cognition is described as the various psychological processes that are involved in enabling an individual to be part of a social group (Frith, 2008). An important aspect of social cognition is the social signals involved which enable individuals to learn about the world. Facial expressions which show disgust or fear can be used to highlight danger or unpleasantness, whilst processes such as eye gauzes can direct to an interesting factor that is occurring (Firth, 2008). During infant development, social cues are extremely important as infants learn from them by closely observing their parent or caregiver’s facial expressions. Social interactions are based upon many cognitive processes including memory, perception, attention, and action planning (Frith, 2008). Social cognitions allow the individual the ability to behave in a socially acceptable way. The following essay will focus on the impact that neuroimaging techniques have had on the understanding of social cognition, specifically involving individuals with autism. 
There are some conditions which may affect the way an individual may act and behave in a social setting. For example, individuals with autism may not be comfortable with eye contact, have difficulty with emotions, empathy, problem solving and understanding tones such as sarcasm. Previously, the main indicator that was associated with infants with Autism was head circumference (Woodhouse et at, 1996), which suggested that a larger head was associated with the disorder. The impact of neuroimaging techniques has improved the knowledge and understanding surrounding individuals extensively. 
One of the first neuroimage studies of children with autism was performed by Courchesne et al (2001), which found that in a children aged 2-4 years, an increased volume of white and grey matter was associated with children with autism, however this was not apparent after school age. It was suggested that in children with autism, their brains overgrow during infancy and then this slows down dramatically over later childhood.  Courchesne et al (2001) study was limited due to the small sample of participants; however, the results did encourage further research by others. Following the study, there has been many research studies into the areas of the brain which are different in children with autism. The advancement of neuroimaging techniques has increased the knowledge surrounding the signs of development associated with children with autism, providing an explanation for the increased head circumference, and then highlighting the areas of the brain that may be affected due to the disorder as the children grow up, which may assist in recognising potential factors for any possible developmental delays.  
There has been no unifying account of brain dysfunction that can account for all aspects displayed with autism, however the symptoms involved including impaired communication skills, impaired social functioning and repetitive behaviours suggest involvement of neural systems. Kim et al (2015) performed an fMRI on 17 children with autism and 24 typically developing children, whilst showing different emotional faces. The children with autism showed reduced activation compared to the typically developing children, especially when shown the stimuli of fearful emotions where there was a reduced activation of the amygdala, superior temporal sulcus and right inferior frontal gyrus, which is associated with social cognitive impairment. The study only used a small sample size, which is understandable due to the nature of the study and the ability for children to be able to stay still for the required amount of time for the images to be clear, however the study did provide beneficial information to add to current literature surrounding the knowledge regarding autism. 
fMRI studies have also been used to examine the association between damage to the amygdala and impaired social cognition. Adolphs et al (1994) suggested that damage to the amygdala would result in deficits in recognising emotions, especially those of fear or negative emotions. This theory was then supported by Mende-Siedlecki et al (2013) who performed fMRI studies on over 200 individuals with no significant social deficits being shown emotions, and Pohl et al (2013) study where individuals were asked to make the faces described. 
The use of neuroimaging has been beneficial to the knowledge and understanding of the social cognition aspect surrounding autism and deficits involved. Before the use of neuro imaging, autism was firstly defined and usually diagnosed with the measurements of the child’s head circumference. The development of neuro imaging techniques has provided the insight needed to show the associations between different areas of the brain and the social cognitive impairments that may occur as a result. The areas of the brain, such as the amygdala have been monitored through fMRI imaging, not only in the research concerning autism, but also other disorders such as schizophrenia. It has been suggested that individuals who have schizophrenia may also experience deficits in social cognition. Namiki et al (2007) used fMRI techniques to measure emotional response  in adults with schizophrenia, and compared to the control group, individuals with schizophrenia seemed to have a significantly smaller volume of amygdala. 
Dean et al (2013) successfully acquired more than 380 MRI data sets from 220 children aged four and under, by gaining the images when the children were in a natural, non-sedated sleep. The children were all developing according to the norm for their age group, which provided an insight into an average child’s brain development and gave a positive basis for comparison. However, neuroimaging techniques can be invasive and/or overstimulating for the individuals involved, especially if they may have a cognitive impairment. The fMRI techniques stated above may not show a true reflection of the social cognitive aspects involved due to them being undertaken in experimental circumstances which are not true to daily life experiences. 
The advancement of neuroimaging techniques has led to extensive research in the area of social cognition, giving clearer explanations for some of the deficits involved, which may lead to future treatment programmes to assist individuals to get to a socially cognitive level that they are comfortable with. Some studies have already been developed and trialled, including a study by Rosenblau et al (2020), which encouraged social and cognitive training tasks in high functioning autistic adults, which showed significant results in neuroplasticity responses when using a computer programme to aid social-cognitive improvements. Whilst it can be difficult to perform studies with people who have a social cognition impairment, or with children, the neuroimaging techniques have already and continue to provide insight into the causes of disorders. The increased knowledge and understanding of individuals with autism has dramatically progressed through neuroimaging techniques. There is now empirical evidence to support the disorder, when there was little known about autism previously other than an increased head circumference as an infant. The areas shown to have decreased activation can provide support for the deficits involved with autism by also being compared to those of other disorders which display similar lack of activations in areas. 
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