Human


This assignment will attempt to anser the questions posed in the title by looking at how the brain, its component structures, are stimulated when faced with a memory workload task. This will be done in the first instance by having a close look at how the brain functions when confronted with a memory workload task to highlight which areas are affected by neuronal activity through use of electroencepholagraphs and the event-related potentials are measured (Beuzeron-Mangina J. H., 1996). Secondly the assignment will look at how these areas and structures of the brain are affected by the consumption of alcohol in low and hazardous quantities (Schroder, Dousset, Noel, Kornreich, & Campanella, 2019). This will be followed then by the looking into the effects of delta9-tetrahydrocannabinol, the primary psychoactive constituent of marijuana on the same processes (Schroder, Dousset, Noel, Kornreich, & Campanella, 2019).
Beuzeron-Mangina (1996) set out to examine if memory workload paradigm with visually presented words by exploring three points. Firstly, which brain structures were involved with the memory workload task in patients having electrodes stereotaxically implanted at depth bilaterally in various intracerebral structures. Secondly, to examine whether latencies and amplitudes of workload could be demonstrated in intracerebral event-related potentials (ERPs). Thirdly, if the presence of load effect is found do the intracerebral ERP latencies and amplitudes vary with memory set size?
To enable this Beuzeron-Mangina (1996) recruited patients with intractable epilepsy (intractable epilepsy is a seizure disorder where patients cannot get their seizures under control with regular treatment). The Intracarotid Amobarbital test was carried out to identify the dominant hemisphere for language, all seven subjects had left hemisphere dominance. 
The Memory Workload Paradigm (Beuzeron-Mangina J. H., 1990), was based on the workload task was based on Sternberg’s (1966; 1967), and was the first time it had been used with intracerebral recordings. There were 2000 words in the full set consisting of three, four, five and six letters. The target words were presented with the constraint that non-target words would separate them by between two and five instances to reduce the ability for the paricipant to guess when the target words would be presented. The word frequency was the same for both target and non-target words. Target words that appeared on the monitor were registered by the participant by rasising the right index finger and non-target the left index finger. The electrodes depth was based on Digital Subtraction Angiogrpahy (a fluoroscopy guided neurointervention technique), that includes Stereoscopic Angiography (magnification of the vessels) and Magnetic Resonance imaging for accurate placement. The outcome of the study was that three limbic structures only were involved in memory workload tasks, the left and right amygdalae and left posterior hippocampus, this included both target and non-target words (Beuzeron-Mangina J. H., 1996).
Schroder, Dousset, Noel, Kornreich, & Campanella (2019) screened 120 students from University of Brussels Faculty of Psychology, the aim was to obtain two groups of participants who only had differences in their alcohol consumption patterns. The participants were selected using self-reports that highlighted periods per week of consumption and when consuming alcohol how much. Using the definition of binge drinking used in European countries, participants who consumed six or more standard alcoholic drinks (standard equates to 10g of Alcohol (Schroder, Dousset, Noel, Kornreich, & Campanella, 2019)) on one occasion at the rate of two or more drinks per hour, three to four times a week were classified as hazardous drinkers whist those who consumed on occasions of one to 30 days per month but no more than 5 standard drinks per session at a maximum of  two per hour were classed as controls (Schroder, Dousset, Noel, Kornreich, & Campanella, 2019). 
An electroencephalography activity was recorded using a quick cap mounted with 32 electrodes to measure ERP over three trials of visual N-back (Kirchner, 1958) working memory task. The two groups were similar in terms of age, gender, depression, anxiety and impulsivity.
Previous n-back studies have not reported significance in either healthy or excessive drinkers. Although, there were variations found indexing compensatory neural processes during the variation of cognitive load (Clark, Lawlor-Savage, & Goghari, 2017; Crego, et al., 2010; Crews, et al., 2005; Pfefferbaum, et al., 2001; Squeglia, Schweinsburg, Pulido, & Tapert, 2011). These differences in neural activity are observable throughout when electrophysiological measures are used (Allison & Polich, 2008; Evans, Selinger, & Pollack, 2011; Kramer, Trejo, & Humphrey, 1995; Missonnier, et al., 2003; Pratt, Willoughby, & Swick, 2011). It also came to light that for the first time that N2 and N3-back tasks had placed and increase memory load on both light and hazardous drinkers (Schroder, Dousset, Noel, Kornreich, & Campanella, 2019).
The frontal cortex and hippocampus have an abundance of cannabinoid receptors (Han, Smith, & Gevins, 2004). 
The interesting thing that has been highlighted in both these studies Beuzeron-Mangina J. H.  (1996) and Schroder, Dousset, Noel, Kornreich, & Campanella (2019) is the extent to which the brain appears to alter the firing of synapses in an attempt to correct the invasion of alcohol and the effect it has on the relevant brain structures.
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