Cognition Essay
The Hippocampus is a part of the limbic system where it primarily regulates memory, learning and emotions it is located in the temporal lobe located in the brain. The research conducted into the hippocampus tends to fall into two categories research that primarily focuses on the cognitive aspects of the hippocampus and its effects; wherein the behaviour of patients and individuals are studied. The other aspect is the biological where the chemical and neurological makeup of the hippocampus and brain is studied in depth to see how damage to the affected area changes the brains neurological functions. The purpose of this essay is to discuss the different biological and cognitive effect that damage to the hippocampus can have on an individual. With supporting and contradictory evidence to back up or disprove any claims made with, reference to an image of the brain shown in the module page. There are many different explanations for the reasons to why damage to the hippocampus can cause different issues to arise, psychologists and scientists have constantly used a patients behaviour and neurological make up to explain the different behaviours and limitations that someone with damage to the hippocampus may be experiencing.
The primary effect that damage to the hippocampus has to an individuals cognition is that they usually experiences limitations with memory in particular long term declarative memory. For example damage to the hippocampus can cause problems with spatial memory so that the patient may struggle to remember directions or locations. Patients may also have problems remembering where they placed objects resulting in them losing these objects due to decreased spatial awareness as a result of the damage. Another behaviour that may be a result of damage to the hippocampus is that patients may struggle with a loss of memory in particular with the forming new long term memories as they may be able to accurately recall with ease events that have occurred in the distant past they struggle to then create new long term memories, many patients struggle to remember events or activities that have occurred in the recent past this form of amnesia is called Anterograde Amnesia. Another behaviour that may present itself with damage to the hippocampus is patients issues regulating their emotions in particular due to the hippocampus regulating positive emotions individuals may experience issues with experiencing these emotions resulting in many people feeling “low” or “depressed”.  A study to further support that damage to the hippocampus can result in cognitive decline in spatial awareness is the study conducted by (Lee, et al., 2020) where they conducted a maze study on Gerbils who had shown to have damage to the hippocampus where they found “ found declines in learning and memory, and spatial memory” (Lee, et al., 2020) this infers to us that due to damage to the hippocampus the gerbils in the study performed poorly on the maze test due to having a low sense of spatial awareness. To further support the explanation that damage to the Hippocampus can cause limitations in feelings of positive emotions is an empirical study conducted on heart failure patients who are suffering from depression. These patients were all suffering  “significant hippocampal atrophy mainly reflected in the right hippocampus“ (Lu, et al., 2022) The cognitive issues and depression that were present in these patients may be as a result of “Brain-derived neurotrophic factor (BDNF)” which plays a major role in memory formation which the hippocampus itself has high amounts of it. The study states that in patients with high levels of BDNF they were much more likely to show signs of depression and low mood. This infers a clear link between having abnormalities in the hippocampus and patients inhibiting behaviours of depression and decreased mood. Individuals who have damage to the hippocampus can as stated earlier have difficulties creating new long term memories following the damage of the hippocampus this in relation to everyday life can cause many challenges and difficulties to arise. “damage to the medial temporal lobe also maintain fewer interactions with neighbours and religious community groups, and evince difficulties in establishing interpersonal relationships“ (Montagrin, Saiote, & Schiller, 2018) this shows that in a real world context individuals struggle have cognitive imbalances leading to them struggling to properly form relationships with others due to them potentially not being able to form new long term memories. One theory to further show the difficulties that an individual with a damaged hippocampus can have is the face evaluation module (Todorov, Mandisodza, Goren, & Hall, 2005) this states that people evaluate others by assessing dominance and trustworthiness from face features” however in a social setting if an individual is unable to retrieve the implicit memories in relation to their face features then this module states that they will have difficulties navigating social situations. The hippocampus is stated to be a very complicated part of the brain especially in social situations “ Instead, the hippocampus may dynamically compute emerging trajectories in social space, evolving through acquired knowledge and social interactions” (Montagrin, Saiote, & Schiller, 2018). This can cause problems if there was a dysfunction in the hippocampus as an individual would not be able to properly retrieve the information they need to function in the interaction leading to incorrect emotional responses and confusion. The hippocampus also is vital for our ability to learn new information “Atrophy of the hippocampus is common… following cortical or sub-cortical strokes” (H. W. Robert Powell, 2007). The hippocampus is one of the only brain regions to continue the creation of new neurons beyond adolescence therefore, it is such a vital part of our brain. Following a stroke the hippocampus is damaged which limits a patients ability to relearn key information such as motor ability one such way to alleviate this pain and struggle is the suggestion to use exercise “several studies have reported that exercise results in improved cognitive performance in humans following stroke” (Codd, Blackmore, Vukovic, & Bartlett, 2020) by following the middle cerebral artery occlusion stroke model the results from using this model have found that “voluntary exercise after unilateral hippocampal injury leads to increased bilateral hippocampal neurogenesis and recovery in learning deficits” (Codd, Blackmore, Vukovic, & Bartlett, 2020) this shows us that through changing the behaviour of the individual via exercising more it has resulted in the improvement of motor and learning recovery allowing for the individual to return to a more normal life. This behavioural support mechanism allows for the improvement of an individual’s well-being following the injury to the hippocampus and a potential treatment for the damage to the hippocampus. However this treatment may not be viable for everyone as many individuals such as certain stroke patients may be unable to exercise due to potentially being paralysed or suffer from limited movement. Therefore this limits the reach in which this potential treatment could support. A further potential treatment for damage to the hippocampus in relation to stroke victims is Constraint induced movement therapy (CIMT)  (Hu, et al., 2022)this involved a study on rats affected by strokes where they forced them to wear casts preventing the usage of their unaffected limbs from the stroke. Then they were forced to use the limited mobility limbs regularly on a wheel. It was found that “CIMT significantly increased functional improvement at 21 days after stroke” (Hu, et al., 2022) this shows to us that this form of therapy can be successful in again building up the strength of the damaged limbs and alleviating the effects of the stroke. These potential treatments could be crucial in developing real world ways in which damage from the hippocampus can be lessened allowing for more patients to be supported. Furthermore these forms of treatment can be argued to be a much safer way to treat individuals as many biological treatments tend to focus on drug treatment as well as experimental surgeries which may result in severe side effects such as addiction and even further injuries to the brain or body. 
On the other hand damage and the effects of the damage to the hippocampus can be explained through biological means as the hippocampus is based in the limbic system damage to the neurons can have a knock on effect causing dysfunctions in movement for example in the basal ganglia motor system if damaged it causes problems in spatial awareness. In order for the hippocampus to properly function in relation to spatial awareness the theory of cognitive map theory was developed where the hippocampus is able to “encode spatial memory” where the hippocampus is able to “encodes and transfers not only spatial memory but also semantic memory and episodic memory to the neocortex” (Lee H. , 2022). However this theory only goes so far the predictive map theory instead “the hippocampus representing space learns the probability of transition from the current state to the future state” (Lee H. , 2022). This theory states that the “firing of CA1 Cells in the hippocampus represents the probability of state transition” (Lee H. , 2022) it goes into detail explaining that in order for the likelihood of an individual completing an action in relation to spatial awareness this theory explains that if an object was closer to an individual it means that the likelihood that the transitional probability would be high so therefore they would be more likely to be aware of the object however, if an individual had a damaged hippocampus the probability that the CA1 place cells would fire would be low as they would struggle with spatial awareness so they would be unable to properly observe or recall where an object was. One theory to support the effects damage to the hippocampus can have on memory is a process called Pattern Separation “which is the process of establishing distinct, non-overlapping representations” (Brock Kirwan, et al., 2012). This key form of episodic memory allows an individual to properly differentiate amongst memories where the CA3 system in the hippocampus acts as a link between memories allowing an individual to properly recall long term memories. This differing explanation to the cognitive reasoning to why injured hippocampus patients have problems developing new long term memories explains that the neurons do not properly fire therefore, the individual is incapable of creating these new memories. The biological explanation for the reasoning behind hippocampus damaged patients having difficulties regulating their emotions differs from the cognitive explanation it states that it is due to “cellular damage and volumetric changes in the brain region” in particular the “oxidative damage to nucleic acids” (Beibei Sun, 2017) in patients with schizophrenia were discovered in the hippocampus. These show that it is a chemical imbalance that causes the emotional regulation problems to be present within the hippocampus showing a more biological explanation over a behavioural one. (Che, Wang, Shao, & Young, 2010) found that  “oxidative damage to nucleic acids in neurons was significantly increased in the CA1, CA3 and dentate gyrus regions of postmortem hippocampus tissue from patients with major depressive disorder, bipolar disorder and schizophrenia”. This suggests that there is indeed a correlation between the damaged cells in the hippocampus and a patients inability to regulate their emotions for example developing depression showing that, there is a biological precedent to individuals who have damaged their hippocampus and them developing mental illnesses. These studies presented have shown a clear link between the damage to the hippocampus and mental illnesses such as depression or schizophrenia showing to many that in order to treat these conditions further research into the hippocampus is needed to allow for more complex and successful treatments to be created. 
To conclude based upon the provided information we can understand that the cognitive explanations of the effects of a damaged hippocampus tend to go into further detail and relate their findings to real world examples which allows the data and information gathered to be more applicable to a wider audience. Furthermore many biological explanations failed to take into consideration outside factors that may have influenced the reasoning to why the damage to the hippocampus exists and the effects that causes on an individual. Much of the treatments that the biological explanations present tend to be quite reductionist and can cause further issues such as addiction to medication and potential further damage to other parts of the brain. Furthermore much of the research conducted under the biological assumptions tends to prioritise research on animals such as rats which limits the generalisability towards humans due to the more complex nature of the human brain. Whereas the cognitive explanations tend to focus more on the human treatments and therapies allowing for greater direct treatments to be developed. 
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