With Reference to the image of the brain provided, critically discuss the biological and cognitive effects that may result from damage to the hippocampus.
The purpose of this writing is to present the biological and cognitive effects of the hippocampus being damaged. The hippocampus is a curved structure placed in the temporal lobe which is linked with memory and learning. It is part of the limbic system which is a where there are a few structures which are used for processing and regulating memories and emotions. The hippocampus is a place where new long-term memories are stored, and it is involved in them becoming permanent memories. The hippocampus is there to relate memories to emotions and senses. The amygdala collaborates with the hippocampus and strengthens the memories when it can relate an emotion to it. This especially relates to when a memory as an element of fear in it and it will be more likely to be remembered. Without the hippocampus the memories already made are kept, but no new memories can be made (Baker et al, 2008).

When damage is caused to the hippocampus it can cause many different effects to a person one of these includes epilepsy. A person could have trauma to the brain this could either be from an accident or an infection which will prevent oxygen going to the brain which could potentially form scar tissue. If scar tissue forms in the hippocampus, then this could cause a person to then develop temporal lobe epilepsy which causes partial seizures which can then spread throughout other parts of the brain. There was a study done where Henry Molaison had surgery in 1953 where there were large portions of his hippocampus were removed (Scoville & Milner 1957).  This was in hope that it would relieve his epilepsy. They thought that the epilepsy was caused by a bicycle accident. He received various amounts of treatment to try and solve the problem. He was too disabled to work and needed to solve the problem. When HM was 27 years old, he agreed to have major surgery which involved in taking parts of his hippocampus. This is the part of the brain which was believed to be causing the seizures. In 1953 they did not have all the medical equipment that how now been invented. As if this is done now lasers and detailed brain scans are used so no other parts of the brain are impacted. The surgeon was not fully aware of all the medically aware of the function of the hippocampus. He was not aware of the role in memory that it had. From the surgery he did experience less seizures, so the surgery was seen as successful. When HM was in recovery his doctors and his family is that he had severe amnesia, which was continued after his recovery. He was struggling also to remember certain parts of the last 11 years of his life before the surgery. They then realised he was not creating new memories and he was forgetting things from moment to moment (Scoville & Milner 1957).
He was studied by many psychologists and neuroscientists throughout his lifetime. Further investigation was done on the surgery this found that the surgeon damaged the part of the brain called the ‘uncus’ which played a role in the sense of smell and in forming new memories.  He also damaged the amygdala which is important part in controlling emotions for example sadness and fear. This surgery had only been done to people with psychosis and schizophrenia but the symptoms of this were not reduced by the surgery. So, HM was the only patient ever to have the surgery due to having seizures. He was the only patient who didn’t come out of the surgery with no mental health issues. Before the surgery it was unknown that the hippocampus was related to memory (Squire, 2009). This research has been very beneficial to the knowledge of the hippocampus but would not receive ethical approval if it was going to be performed now. 
The hippocampus aids memory consolidation due to the removal of temporal lobes ruined by the formation of new memories. According to the standard consolidation theory the hippocampus stores memories temporarily. The standard consolidation theory suggests that memories firstly depend on the functions of the hippocampus. They do not stay here though as they then move to other regions of the brain where they then become consolidated. Over time the memories move to other regions of the brain to protect them from damage to the hippocampus.  There is also the multiple-trace theory (Nadel & Moscovitch, 1997) this theory says that the hippocampus stores the memories but they become stronger over time. The multiple- trace theory says that only the semantic memories are evolved in the part of the cortex where sight and hearing is concerned and the episodic memory is entirely relying on the hippocampus, new traces created with each retrieval of the memory. This is done by the testing effect rather than studying. Studying may not be as affective as harvesting knowledge that a person already has by testing. The multiple-trace theory is to be a very influential theory in regard to memory. It helped shift in peoples thoughts on system-level memory consolidation (Bannerman et al, 2004).
Reconsolidation is when a memory is brought from the long-term memory and is stored in the short term memory where it can then be reconsolidated. However, if someone is prone to post traumatic amnesia then they may experience problems with reconciliation. Research done into this where the is a group of rats where they inject a protein-synthesis inhibitor into a particular part of the brain. Before this was done they were required to complete a recall a fear conditioning trail. The results of this showed that the rats ended up having retrograde amnesia for fear conditioning. 
When a person experiences damage to the hippocampus they could then experience severe memory loss. Memory loss can affect a person’s ability to have memories of past events, experiencing new memories and processing everyday activities. This can affect someone’s life massively.  The hippocampus is said to be involved with a wide range of memory functions such as the working memory, episodic memory and spatial memory. Memory loss can happen due to many factors such as neurodegenerative disorders, medical conditions, brain injuries and aging. Spiers et al (2001) did research on 147 people with cases of amnesia who had experienced damage to their hippocampus or fornix. He found that people’s episodic long-term memory, which is personal experiences, they are a memory that is related to a person’s feelings. This affected all participants. It was also found that the sematic memory, which is known as general knowledge was less affected by the damage to the hippocampus. Vargha-Khadem et al (1997) studied two patients with bilateral hippocampal damage at age before semantic memory is developed. The conclusion of the study was that the 2 participants both had reduced episodic memory, but the semantic memory was in normal range. This is considered as strong evidence as the semantic memory was intact. On the other hand, Gardiner et al (2008) did a study where one of the patients had semantic memory problems. They had a significantly slower rate of learning than the people who had no damage to their hippocampus. The findings were that episodic memory depended on the hippocampus but the semantic memory depended on other parts of the brain such as the entorhinal, perirhinal, and parahippcampal cortices. Damage to the hippocampus and cortices is likely to lead to defects in both memories but when there is only damage to the hippocampus then the episodic memory has the greatest defects. 
Beyond memory impairments hippocampal damage can also lead to deficits in spatial cognition. The hippocampus plays a vital role in spatial navigation and the formation of cognitive maps (O'Keefe & Nadel 1978). Patients with hippocampal damage often show difficulties in spatial learning including navigating through familiar environments and learning new routes (Burgess Maguire & O'Keefe 2002). This impairment is thought to arise from the disruption of place cells and grid cells within the hippocampus which are responsible for encoding spatial information (O'Keefe & Dostrovsky 1971).
Moreover the hippocampus is involved in the process of pattern separation which allows for the discrimination of similar but distinct memories (Yassa & Stark 2011). Hippocampal damage can lead to deficits in pattern separation resulting in the confusion of similar memories (Bakker Kirwan Miller & Stark 2008). This impairment can affect various cognitive domains including recognition memory and associative learning.
Conclusion
In conclusion damage to the hippocampus can have profound effects on both biological and cognitive functioning. The loss of memory formation abilities as well as emotional dysregulation are among the primary consequences of hippocampal damage. Additionally deficits in spatial cognition and pattern separation further contribute to the cognitive impairment associated with hippocampal damage. Understanding the biological and cognitive effects of hippocampal damage is crucial for developing effective interventions and treatments for individuals affected by these impairments.
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