Exploring How Damage to the Nervous System Affects Behaviour and Function Using Multiple Sclerosis.

This piece will look at how damage to the nervous system affects a person’s behaviour and function using multiple sclerosis to demonstrate. This essay will give an overview of the function of different parts of the nervous system, focusing on the central nervous system, and how it operates. Then looking at what Multiple Sclerosis is and how it damages the nervous system. Lastly looking at how the damage caused by multiple sclerosis effects function within the nervous system and what behavioural consequences occur due to this damage.
Firstly, it is important to understand how the nervous system works and what its function is when unharmed. The nervous system is divided into two parts, the central nervous system (CNC) which is located within the skull and spine, and the peripheral nervous system (PNS) which is located outside the skull and spine (Pinel, 2014). The CNC itself is also separated into two parts, the brain and the spinal cord. All communication within the nervous system is sent via a string of neurons using chemical impulses (Gross, 2010) and are therefore vital to the function of the nervous system. The signal passes into the neuron through dendrites, along the axon which is coated in a protective layer of myelin, then across the synapse into the next neuron in the chain (Gross,2010:51). Communication across the synapse is enabled by neurotransmitters, of which there are many, each with its own function (Barnes, 2013). Here are a few examples of neurotransmitters, though there are many more; Noradrenaline is an excitatory neurotransmitter and its functions include regulating heart rate, digestion, blood pressure and behaviours such as attention and arousal (Barnes, 2013). Glutamate is the most common excitatory neurotransmitter and aids in the learning and memory processes (Barnes, 2013). 
The brain itself is sectioned into four lobes, each lobe contains the workings of various bodily functions. The occipital lobe is responsible for the analysis of visual input, for example reading. The parietal lobe organises and interprets sensory information received from the body. The temporal lobe is involved in hearing, language, identifying visual patterns and memory. Lastly the frontal lobe is important in regard to motor function, problem solving, emotion and complex cognitive functions (Pinel, 2014).
Multiple Sclerosis (MS) is a neurological condition that effects the central nervous system. Sclerosis is a term used to describe the scarring and lesions the disease causes within the brain and spinal cord, because this scarring occurs in more than one area it is titled multiple sclerosis (MS Society, 2019). The disease primarily attacks the myelin sheaths within the CNC, also causing lesions large enough to be visible to the naked eye mainly on the spinal cord (Brickner, 1936). This attack on the myelin sheaths is caused by a faulty immune system reaction where it treats the myelin as though it was a foreign body, because of this MS is classified as an autoimmune disease (Pinel, 2014). MS typically begins in adolescence, becoming much less likely after the age of thirty (Brickner, 1936; Pinel, 2014), though diagnosis is most common in people in their thirties and is the most common CNS condition to affect this age group (MS Society, 2019). Patients suffering with MS commonly have periods of almost no symptoms, these are known as remission periods, though these become less regular the more the disease progresses (Pinel, 2014). MS is a lifelong condition and there is currently no cure, though various methods of coping with symptoms are available and pharmacuticals to help slow the progression of the disease (MS Society, 2019). Due to the fact that multiple sclerosis causes the immune system to attack myelin anywhere within the nervous system, the range of symptoms is vast and unpredictable. Cognitive symptoms can be discovered early in the disease, these symptoms include information and memory processing speed decline along with verbal ability and attention span complications (Achiron, et al., 2005). Physical symptoms include fatigue, mobility issues, bladder and bowel dysfunction and chronic pain (Gilbertson & Klatt, 2017). This disease occurs differently within each patient (MS Society, 2019), uncertainty with regard to what symptoms or progression rate the disease will develop with is common with diagnosis (Gilbertson & Klatt, 2017). Mental health issues and psychological changes are common in patients suffering with the disease, with depression being the most common (José, 2008). These psychological symptoms are caused in part by the disease itself and the damage it causes to the central nervous system, but also due to the severity of the diagnosis and the seriousness of the symptoms (José, 2008).
Patients with the disease have been found to have increased levels of noradrenaline and dopamine neurotransmitters, this gives verification to the theory that stress levels effect the disease (Barkhatova, et al., 1998). Noradrenaline (also known as norepinephrine) functions by activating the body in times of stress, for example fight or flight (Cherry, 2019). It is also thought that glutamate plays an important role in the development of symptoms (Barkhatova, et al., 1998), this is most likely the cause of memory difficulties within patients as this is one of the main functions of glutamate (Cherry, 2019). Damage done to the myelin sheaths causes neurons to slow or even stop working altogether, this causes a breakdown in communication between the two sections of the body those neurons are involved in the workings of. Lesions occurring within the brain and spinal cord affect both the function and behaviour of the patient depending on where the lesion is situated, for example a lesion located within the cerebellum will affect that person’s balance and co-ordination, or a lesion within the temporal lobe will affect the person’s memory (Pinel, 2014). 
In conclusion due to the widespread damage caused by multiple sclerosis, symptoms can affect any part of a person suffering with the disease’s life. Damage to the myelin sheaths causes breakdowns in communication and lesions cause blockages in communication. Without this communication network it becomes extremely difficult for the body to function as it should. Damage to any part of the nervous system can cause life altering affects to a person, including psychological changes, behavioural changes and physical difficulties. A person diagnosed with multiple sclerosis will undergo not only these changes and a wide range of symptoms, but also have to deal with increased likelihood of depression and other psychological issues due to the forced loss of quality of life. 
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