Critically Discuss the Impact of Neuroscientific Studies in Enhancing Our Understanding How a Neuroactive Drug (or Drugs) Might Influence Our Behaviour

Substances, other than food, that alters motor, sensory, cognitive, or other body functions are described as drugs. Drugs are often provided for experimental, medical, or treatment purposes, but they are also commonly used irresponsibly to induce certain effects (APA Dictionary, n.d.). Prescription drugs are medications that may only be obtained from a pharmacy and on the basis of a written prescription or script from a doctor (APA Dictionary, n.d.). A doctor’s prescription is required as prescription drugs are usually strong medications. Illicit drugs, on the other hand, are psychoactive drugs that have little or no recognised medicinal use or are not legally available for personal use (APA Dictionary, n.d.). The term may also be referred to as substance abuse. Illicit drugs are grouped into three groups based on their risk and the influence they have on society, not just the user. Drugs from all classes are very harmful. Class A, Class B, and Class C are the three drug groups. Class A drugs include heroin, cocaine, ecstasy, and LSD. Class B drugs include speed, cannabis, ketamine, mephedrone, and certain amphetamines. Class C drugs include anabolic steroids, gamma-hydroxybutyrate (GHB), and various tranquilisers (National Institute on Drug Abuse, 2021). Abusing prescription drugs is also classed as substance abuse as it can cause addiction, and even deaths due to overdose (National Institute on Drug Abuse, 2021). This essay will discuss how drugs from each class can influence our behaviour. It will also discuss the impact of neuroscientific studies in enhancing our understanding of how those drugs influence behaviour.

Prescription drugs that are widely abused fall into three categories: opioids, depressants and stimulants. Opioids are used for pain relief, depressants are used to alleviate anxiety or to aid sleep, and stimulants are used to treat attention deficit hyperactivity disorder (ADHD) (National Institute on Drug Abuse, 2021). Prescription drugs that are abused can be equally as harmful as illicit drugs (National Institute on Drug Abuse, 2021). People who abuse prescription drugs typically do so by using them in conjunction with alcohol or other drugs, using a prescribed drug to get “high”, taking more than the recommended amount, or snorting or injecting the drug after crushing the tablets into powder (National Institute on Drug Abuse, 2021). 

When drugs (both legal and illegal) are inhaled, smoked, or ingested, they disrupt the brain’s communication system and alter the way nerve cells typically transmit, receive, and process information. Different medications function in different ways due to differences in their chemical structures. Drugs affect the brain in at least two ways: by imitating the natural chemical messengers of the brain and overstimulating the brain’s reward circuit (National Institute on Drug Abuse, 2021). Certain drugs, such as cannabis and heroin, contain molecular structures that resemble a neurotransmitter that exists naturally in human bodies. These drugs, in fact, have the ability to trick the receptors, causing them to lock onto the drugs, and stimulate nerve cells. They do not, however, function in the same manner as a natural neurotransmitter, and the neurons end up transmitting improper impulses across the brain, which can create issues in both the brain and body (National Institute on Drug Abuse, 2021). Cocaine and methamphetamine induce nerve cells to release an excessive amount of dopamine, a natural neurotransmitter, or stop dopamine from recycling normally. This cause excessive signals in the brain, leading communication systems to malfunction (National Institute on Drug Abuse, 2021). For example, it’s the equivalent of someone whispering in an individual’s ear compared to someone yelling into a microphone. 

The brain’s reward circuit usually reacts to enjoyable and healthy activities by releasing the neurotransmitter dopamine, which instructs different areas of the brain to repeat those actions (National Institute on Drug Abuse, 2021). Drugs affect this system, releasing a great amount of dopamine – at first in reaction to the drug, but subsequently mostly in response to other signals connected with the drug, such as being around individuals when taking drugs or being in areas where drugs were used (National Institute on Drug Abuse, 2021). The brain recalls this sensation and generates a strong desire to seek out and use the drugs again. As a result, dopamine does not induce a surge of emotions; rather, it increases the desire to consume drugs (National Institute on Drug Abuse, 2021). When the reward circuit is activated, the brain recognises that there is something significant occurring that must be recalled. This trains humans to repeatedly do the same thing again without giving it a second thought. People learn to take drugs in the same way because drugs enter and takes over the same circuit (National Institute on Drug Abuse, 2021). This can result in addiction and cravings to drugs. 

Drug craving and addiction has been greatly focused on and researched in recent years, with result having been used to introduce psychosocial and pharmacological intervention and clinical implications (Filbey et al, 2009). Addiction, according to neuroscience studies, is a relapsing disorder of the brain that is chronic and caused by repeated exposure to drugs. It occurs in people who are vulnerable due to genetics and developmental or negative social experiences (Filbey et al, 2009). The reward circuit struggles to stimulate non-drug related activities and the capacity to self-regulate is diminished due to this. As a result, despite the harmfulness of drugs, compulsive drug seeking and use occurs, as does the inability to control intense cravings to take the drug, even when there is a great intention to quit. Changes in the brain that cause these dysfunctional habits might last for months or years, but these can be controlled by treatment and interventions (Filbey et al, 2009). 

Numerous studies have primarily focused on cannabis craving and addiction as it is the most common drug, especially among young adults. Respectively, 18.7% of adults aged 16 to 24 used cannabis in 2019, according to the latest statistics on drug misuse (Office for National Statistics, 2020). According to research, the intense desire to consume cannabis is a phenomenon that is consistent and legitimate, as it is with other drugs of abuse (Schacht, Selling & Hutchison, 2009 in Filbey et al, 2009; Haughey et al, 2008 in Filbey et al, 2009). Self-reported desire is boosted when cannabis-related cues are presented in several sensory modalities. As an example, visual scripts that are presented through audio instilled craving in cannabis users, the intensity of the cravings change with the quantity of cannabis-related material presented in the script. When “teetotal”, cravings intensify in heavy cannabis users when they are exposed to an audio script that is mixed with a sensory cue, like a cannabis pipe or bong (Schacht, Selling & Hutchison, 2009 in Filbey et al, 2009; Haughey et al, 2008 in Filbey et al, 2009). Cue exposures in this scenario promotes craving further than the effects of being “teetotal”. Furthermore, in heavy cannabis users, visual cues of cannabis stimulate a stronger craving (Filbey et al, 2009). 

Important discoveries in neuroscience have provided us with a better knowledge of the effects of drugs on the brain and the behaviour of humans. Studies have also shown the great impact that drugs have on the brain and how it can lead to addiction by mimicking certain parts of the brain, leading to the acknowledgment that addiction is a chronic problem in the brain that should be treated like any other medical problem. Similarly, the improved understanding of the neurobiological process of drugs, including the effects of exposure via environment or genetics, has helped, and continues to do so, with structuring interventions and treatments for individuals who are vulnerable and most at risk. 
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Critically Discuss How Neuroimaging Techniques Have Enhanced Our Understanding of Social Cognition

As humans experience major changes both physically and mentally from birth to adulthood, with cognitive and motor function maturing over roughly 20 years after birth, it is important to understand the developmental processes by studying the development of the brain. This allows humans to have a more extensive understanding of the process of structural brain development (Morita, Asada & Naito, 2016). In this essay, the different types of neuroimaging techniques will be discussed in detail first. And secondly, the way in which these techniques have influenced and enhanced our understanding of social cognition will also be discussed. Discussing these are crucial as they provide great knowledge and understanding of how the brain functions structurally. 

Social cognition is what allows people to notice, think about, understand, categorise, and assess their own and others’ social behaviour. Social cognition incorporates elements of cognitive and social psychology (APA Dictionary, n.d.). Social cognition refers to the numerous psychological processes that allow individuals to benefit from being part of a social group. The different social signals that allow us to learn about the environment are crucial to social cognition. Facial emotions, like fear and disgust, which are typically tell-tale signs of danger, and the direction of eye gaze, which suggests where intriguing items might be located, are examples of such messages (Frith, 2008). These cues are especially crucial during baby growth. For example, the phenomena in which newborns use their mother’s facial expressions to decide whether or not to approach an unfamiliar item is known as social referencing. Humans can learn a lot by just observing others and their responses. This kind of signalling appears to be done spontaneously and unintentionally by the sender and receiver (Frith, 2008). In the lack of knowledge of the stimuli, humans might learn to dread it by seeing the response of another individual (Frith, 2008). Cognitive functions include perception, attention, memory, and action planning and these functions are crucial in social interactions. 

Eye gaze or contact is an important aspect of human communication and social learning. Infants quickly learn that the gaze of others delivers socially relevant information throughout the first postnatal year (Striano et al., 2006). Eye contact reveals information about the subject of other people’s expression as well as hints about their communication goals and their future actions (Baron-Cohen, 1999 in Striano et al., 2006). The brain of an infant exhibits improved processing of objects cued by the direction of the gaze of others by 4 months of age (Reid et al., 2004). This suggests that in order to determine what is socially relevant to the infant in their surrounding environment, gaze is used. Infants are also able to distinguish between a variety of facial expressions aimed at them, according to Walker-Andrews (1997). Infants, for example, by 3 months of age, can visually distinguish between happy and sad facial expressions (Barrera and Maurer, 1981 in Striano et al., 2006). Montague and Walker-Andrews (2001) found that children as young as four months differentiated the emotional expressions of others, such as anger, delight, or surprise, and reacted in a manner that was socially appropriate, using a peek-a-boo approach. Despite the fact that such studies show an early awareness to eye contact and emotional expressions, it is not indicated if infants correlate certain expressions with certain mental states (Striango et al., 2006). Not only can humans learn about what other people are looking at and how they feel or think when they see a pair of eyes, but they can also intentionally cue a person’s attention with their eyes (Kuhn et al., 2009). Humans can perceive and signal a variety of meanings based on the duration and direction of their gaze, such as means of communicating, dominance, threat, desirability, or looking for validation (Canigueral & Hamilton, 2019). 

A study was published by Klin and colleagues (2002) which reported utilising eye-tracking technology in autism. They showed sequences from a film in order to analyse the gaze patterns of adults with ASD. They later discovered that the adults with ASD glanced less to the eyes of the characters and focused more on the non-social background parts in the scenes (Klin et al., 2002). Numerous research since then have validated these social perception deficits in ASD and demonstrated that these problems are evident earlier in childhood. Children who have autism have demonstrated a liking for geometric movement patterns over social movement. When viewing movie sequences, they will also gaze very little to the eyes and facial areas and more to the body and surroundings, and when participating in semi-naturalistic communication with an adult that is familiar, they will gaze much less to the face (Noris et al., 2012).  

Of course, making eye contact is one of the most powerful ways of communicating with each other. However, eye contact is known to be severely disrupted in autism (Zilbovicius et al., 2013). Normal social contact is impaired by autism, which includes the capacity to understand other individual’s states of mind and intentions, as well as to sympathise with their feelings (Zilbovicius et al., 2013). An adult with autism claimed that they didn’t have an inkling that other individuals communicated through eye movements until they read up about it themselves. This ability is required for higher level of awareness of other people’s thoughts and is part of a wider cognitive area known as theory of mind or social cognition and is significantly affected in autism (Zilbovicius et a., 2013). There has been an increase in the development of eye-tracking techniques in the recent decade, which has provided a clearer characterisation of the social perception deficiencies in autism, specifically a lack of liking for the eyes. This approach allows for the objective analysis of gaze patterns when observing realistic events or doing cognitive activities. It has been revealed, through studies including adults and children with ASD, that during the visualisation of a realistic social situation they favour non-social cues, such as the physical aspects of the environment, over social cues, like the faces and eye of individuals (Zilbovicius et a., 2013).

During the last decade, research has contributed to better describe the key deficits in social cognition that comprise the basic feature of autism. There is now a better knowledge, on the behavioural level, of how individuals with autism interpret their surroundings because of new and innovative approaches such as eye-tracking. This essay has found that in those with autism, they have a lack of preference for biological motion and social cues, which may also be detected rather early on in their development throughout childhood. They also have a lack of preference for eye contact, which is a significant component of social cognitive problems associated with autism. Neuroimaging techniques, such as the likes of eye-tracking, have enhanced the understanding that we have of social cognition, especially in those who have cognitive impairments like ASD. Neuroimaging techniques have also shown the differences in brain activity amongst those with and without cognitive disorders. 
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