
1. Critically discuss the impact of neuroscientific studies in enhancing our understanding how a neuroactive drug (or drugs) might influence our behaviour. 


Neuroactive  refers to stimulation of the brain, inciting release of serotonin and dopamine.Alcohol is widely used globally and in the United States(2019) alone created a revenue of 9.99 billion(National Institution on Alcohol Abuse and Alcoholism). Worlwide use of alcohol is evident estimated as 40 % by The Global status Report (2016), but recognised to have a limitation for lack of female representation(Ruiz- Leyva, Vasques- Agredos, Jiminez-Garcia, Lopez- Guarrido, Pla, Pautassi,… & Ceridan, 2022).
The consumption of alcohol produces a biphasic, psychoactive effect which contributes to a stimulation phase initially but over time evolves to a prolonged depressant phase .Gaba is a commodity responsible for mediating an impact between alcohol and the brain. Gabba increases the post synaptic inhibition allowing more chloride ions available for entry into the neurons.Alcohol binds well with receptor molecules of gabba, known to alter behavioural aspects of the cell and alter activity. Low doses of alcohol stimulate dopamine pathways but when increased are more likely to cling to gaba. Initially, alcohol produces a neuroactive effect(Lobo, & Harris,2008).
Neurological function is dependent upon chemical messages and the interaction involved with neurotransmitters released by the cells which bind to receptors. Regulation of neurotransmitters are affected by psychoactive substances by a process involving simulation of their activation effect on the receptors, progressing to the production of a reaction from the nerve cell.Reaction to psychoactive substances resulting in vulnerability to susceptibility can have a correlation to genetic or environmental factors, developing cognitive enhancment and likelihood for dependence as a result of individuality(Robbins, McKone & Edwards, 2007).
A drug can be targeted to interact with one or more receptor subtypes, drug molecules do not seek out particular receptor molecules, but are inclined to spread throughout the body whilst anchoring themselves to as many molecules as possible commonly referred to as the lock and key effect, whereby when there is a fit, it has an effect causing change to activity which may activate or inhibit the effect when it breaks away and resorts to its former state. Interaction can vary and a receptor may have a strong reaction to some, but weaker to others.This can produce a variable response to the efficacy of the outcome produced by activity of the drug when it binds to the receptor. An agonistic response will react with high efficiency whilst antagonists respond with low efficacy. The drug will produce a chemical reaction between the ligand and receptor and consequently if there is an affinity between each following the effect of binding, there is a good chance of producing a behavioural effect. Alternatively, if the process of binding is a weak formula, it is unlikely to stimulate a response and may even reverse the effect(Tripathi & Bankaitis, 2017).
The risk of addiction is influenced by biological and environmental factors. Chronic alcohol abuse is detrimental to brain health recognised to affect nerve cells and having detrimental effect to the superior frontal cortex and the cerebellum.
Scientific advancment has contributed effectively to understanding that both psychosocial and biological influence can pre-dispose to addiction.
Evidence suggests that addiction is a chronic condition, vulnerable to relapse. Optimistically, by elimination of the drug being used there is a prognosis of recovery (Robbins,Cartinal, DiCiano, Halligan, Hellemans, Lee & Everitt(2007). The human body is adaptable and responsive building tolerance which may be metabolic validated by the function of the liver,and the building of a functional tolerance, whereby there is a reduced response to a drug when the individual builds a resistance to persistent exposure so that higher quantities are required to induce an effect for activity.Consequently administration of some drugs can pre-dispose to building a situation of tolerance for an alternative option, referred to as cross tolerance.In contrast there are mixed findings to the effects of alcohol upon brain health, wherby studies have suggested alcohol producing a medicinal effect, suggestive that low consumption may be beneficial such as preventitive of the incidence of stroke, although there are flaws and limitations to consider. Caution must be applied to over dependence and avoidance in pregnancy due to health related issues and development of disease(Santos, Sanchez, Hughes, Gee & Quigg, 2022).
There are ethical issues to consider in the pursuit of research studies. There have been devlopments of the effects of alcohol on the brain with the benefit of MRI.It is evident that chronic alcohol abuse can cause serious impairment and damage to the frontal lobe but a study on rats conducted by Dlugos & Pentney (1997) showcased that alcohol use could cause damage to the frontal lobe but showed a reversible effect by inflicting abstinence from alcohol on the same rats showing anatomical improvement and so highlighting potential recovery by healthy behaviour.Apart from long-term practice of chronic abuse, it is also pertinent to consider binge drinking or exposing the brain to high volumes of alcohol at once in a short period which can also be destructive. A study of rats consisting of exposing rats to only alcohol consumption for a period of 4 days only revealed by the benefit of scan images neural degeneration in several areas of the olfactory bulbs and also within the limbic system. Other studies identify neurogenesis and highlight that damage can be reversible with the required action.These studies have been recently replicated to investigate further the effects of binge drinking which is a current public health problem, having a negative effect on health services due to disease and trauma and also pre-disposes to criminal behaviour(Ruiz-Leyva et al, 2022) evident in having an effect on teenagers committing crime(Dehos,2022).A systematic review highlighted the inhibition that can accompany the use of alcohol and a resulting negative effect that is contributory to commiting crime ( Nepal, Kypri, Pursey, Attia Chikritzhs& Miller,. (2018)..
Behavioural effect and motor co-ordination can be affected by alcohol consumption  and this was showcased by Meda et al chk ref whereby 37 participants were relegated random conditions involving 3 groups whereby Group A were exposed to drinking a high volume of alcohol, Group B consumed low levels and Group C presented a placebo effect. With the benefit of a simulatio-based trial and fMRI there was indication of no significant change for Group B and C but Group A showed from observation to display some malpractice often veering off course and the fMRI showed detrimental results to a number of areas with an output of low activation from the superior middle and orbito frontal gyrus,the anterior cingulate, the basal ganglia and the cerebellum which are all classified as primary and supplementary areas involved in motor co-ordination.This evidence is suggestive of anatomical areas of the brain being deactivated resulting in an effect upon biological and performance-based aspects(Allen, Meda, Skudlareski,Calhoun, Astur, Ruopp & Pearlson, 2009).
Alcohol in small doses effectively, causes stimulation of the dopamine pathways, increasing dopamine feelings of euphoria but increased dependence will cause physiological damage , damaging new cells and having detrimental effect on the superior frontal cortex , the cerebellum and hippocampus.
The use of caffeine can induce a stimulant effect but a study by Koppelstar et al, 2008 showed that it showed no difference to the effect of working memory.The use of stimulants can induce physiological changes to activity, shown in a study of marijuana use ,wherby fMRI revealed a greater activation in the middle frontal gyri and the right superior temporal gyrus. This change was not associated with the visuospatial sketchpad but explained as a cause and effect to blood flow which is best calculated with the use of fMRI.Other stimulants such as amphetamine, ecstasy, LSD contribute to heightened awareness and feelings of euphoria, increasing confidence and motivation, reducing inhibotory feelings.
Although stimulants create happy feelings in the short-term there is a danger of over dependence and addiction in the long term. Consideration should also be given to detrimental effect upon vital organ, for women to consider the developing fetus and long term addiction which involves disease and deterioration (Kashem, 2017).
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Critically discus the role of neuroscience in our furthering understanding of memory.

Memory is acquainted with the process of learning and experience, being exposed to stimuli and repetition which persists over time. Memory can be categorized as a process which involves encoding, storage and retrieval of information(Squire, 2009). Encoding is the process of obtaining incoming information. Storage invoves the processes of acquisition accompanied by consolidation by the picking and choosing which of that information is to be retained.When the selected information is stored, it is available for retrieval or recall, this is the ability for conscious representation or the ability to execute a learned behaviour( Squire,2009).
 
Memory can be segregated into three categories, sensory, short-term and long-term. Long term memory is responsible for declarative and non-declarative memory. Declarative memory is the ability to recall facts and events which occur in own life, consisting of two categories involving episodic and semantic memory memory. Autobiographical events and facts explaining memories of own life is an example of episodic memory. Whilst semantic memory is more factual of knowledge issues and language. It is a complex function and one that contributes to our identity, keeping account of our life(Squire, 2009). 
The brain can be exposed to changes and challenges in life and can be exposed to detrimental factors such as damage, death, disease and trauma .Amnesia can result from trauma, disease and damage, which is involving depletion of memory, posing issues such as loss of previous knowledge an inability to learn new information ,or both.This has given opportunity to study the elements of brain function further. Initially, brain surgery and its results was the optimum opportunity to use for study.
Amnesia presents as retrograde which will affect reaccounting for old memories or alternatively an inability to remember new events referred to as anteograde.This is evidential or suggestive of antomical areas of the brain being deactivated, resulting in an effect upon biological and performance based aspects( Milner & Klein,2016).   
Studies have shown that involvment of anatomical trauma or disease can affect brain function and in particular memory.Scouville and Milner were pioneers of neurological research as early as 1957, reporting case studies such as H.M. that highlighted that surgical removal and involvment of the medial temporal region, involving bilateral excision from hippocampus and hippocampai gyrus affected memory function causing severe amnesia, providing evidence that memory was reliant upon these anatomical structures (Milner & Klein, 2016). In contrast, an account by Shallice & Warrington claims an opposite effect wherby damage to the pensyluceus cortex showed short-term memory impaired and long-term memory to be intact. Following the benefit of MRI it was revealed that half of the region revealing the hippocampus was intact, information which was found to be opposite to that written in surgical notes and involving a further conflict that 5cms rather than 8cms was removed, however it did show disease of the hippocampus which was atrophied and therefore shrivelled as a result
Baddeley was in agreement that memory was unlikely to involve to invole a unitary function but was more likely to involve interlinking of a system,operational to serve different functions and ways (Baddeley,1998).
Baddeley & Hitch are regarded as pioneering in their work for short term memory(   ).
Baddeley & Hitch were cognitive psychologists responsible for the Working Memory Model. Baddeley was in agreement that memory was unlikely to involve to invole a unitary function but was more likely to involve interlinking of a system,operational to serve different functions and ways (Baddeley,1998).
Neuroimaging studies provide support that the phonological store is in the speech dominant hemisphere(Becker, Mac Andrew & Fiez,1999). More recently, fMRI has identified that memory processing relies upon the prefrontal cortex, the temporal regions, insular cortex and precuneus.The pre-frontal cortex is known to be responsible for episodic memory and the process of encoding. Also extending its function to spatial and working memory. 
Markowitsch et al,1999 conducted a study involving-EE tumour to left angular gyrus having issues for inferior parietal cortex and post superior temporal cortex. After tumour was removed it was evident that there wasreduced short-term memory but long-term memory was intact, exhibiting normal speech, normal comprehension and normal reading.There was an issue to recall following simple instructions, recognised by participation in a Token Test however, which highlighted an inability to remember new instructions.The implication of these findings is that short-term memory cannot be the gateway to long-term memory, which is contradictory to the theory proposed by Atkinson & Shiffrin. It does support that sensory memory can be encoded into LTM directly which was  supportive of the proposal from Atkinson & Shiffrin (   ).
Animal studies of macaque monkeys revealed that when there was a lesion of the inferior temporal cotex and the inferior temporal lobe there was an inability to perform tasksthat they could do previously, eventhough basic visual capabilities remained intact.There was also evaluation of implicit memory and a deduction that the hippocampus had a key involvment by conducting a study regarding object recognition, whereupon monkeys were usually competent but if there was removal of bilateral temporal lobe ,performance was noted to be significantly worse(    ). 
Neuroimaging technique is instrumental to challenge support and enhance development of understanding cognitive research.It is also valuable for clinical diagnosis, it can be beneficial to prognosis and treatment. and to study aspects of improvementin the event of disease. 
Korsakoff Syndrome = damage to inner brain involving the thalamus, hypothalamus assoc with memory loss, Kopelman 2015 did review of literature Evident of high levels of alcohol dependency and vit b deficiency, a correlation of alcoholism. Evidence revealed that women are affected at a younger age and experienced frontal lobe damage, Further research involved mri Pitel et al,et al 2012 study involved recruitment of 11 korsakoff, 34 alcoholics and 25 healthy control . Results showed detrimental effect to medial portion of thalami, hypothalamus,left insula and genu and cingulate gyrus components of the inner brain. Recommendation was for longitudinal studies to determine if alcoholics are at increased risk to develop korsakoff syndrome. 
A recent study using the benefit of fMRI identified altered functional activity in patients suffering with impaired memory following a stroke.It is known that the event of a stroke is involved with extensive medial temporal damage which incorporates the involvment of the hippocampi, hippocampus and parahippocampai. Also affected is the Papez and Yakanov circuits which manifests in memory loss (Maeshuma & Osawa, 2021).These areas are known as the Limbic system.It is important to remember that afferents and  efferents are bundled in the same areas, whereby output paths and input paths coincide with each other.The Papez circuit is a huge loop incorporating the cingulate cortex, projecting back to the enthortinical cortex of the parahippocampai gyrus.This circuit like many others has an involvment in memory(Wright,2019). Neuroimaging studies prove to be invaluable and show that both affected ares with visible lesions show damaged areas but also show that there can be non-visible lesions away from the affected area, which is information that is instrumental for diagnosis, treatment and prognosis (Liu, Wang, Liu, Song, Liang, Lin …& Chen, 2017).
Modern medicine is constructive to create cure for many diagnoses, but the brain has an unique ability to overcome ailment. Recent evidence highlights that having a stroke induces neuroplasticity, a natural defence whereby the brain births new axons. This process incites refreshment of the synapses, resulting in readaptation of sensory motor function and improvement of motor recovery.This is beneficial for revival of molecular systems associated with improved functionality associated with learning and memory.Ultimately, recent research identifies that the processof revived neurons to affected areas, provides support to recovery from stroke in the future (Joy & Carmichael, 2021).
It is evident from the research obtained that the hippocampus plays a pivotal role in the process of memory.
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