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Introduction
	This paper will discuss the changes that take place in the nervous system due to resistance training. Resistance training in the nervous system leads to change, which plays a key role in the development of strength. Studies have shown that the nervous system has the potential to adapt when responding to resistance training (Guizelini et al, 2018). Some of the elements of the central nervous system which may adapt in response to resistance training include the descending neural tracts, the supraspinal centers and the spinal circuitry. Other elements are the motor endplate connections, which link the muscle fibers and the motoneurons. The changes, which occur within the nervous system, allow an individual or the trainee to properly activate the prime movers so that there are specific movements that will ensure proper and efficient coordination and activation of all the muscles that are relevant for movement. In this paper, adaptations of the nervous system on resistance training   will be reviewed. According to Jenkins et al, (2016), electromyography studies, which have been previously conducted, have shown that an increased activation of prime mover muscles, the peak force and rate of force development also increases. Evidence tabled by Jenkins and his colleagues is that the high –load training put the nervous system in a better position to transmit the electrical signals all the way from brain to muscles. The activity increases the force the muscles in question can produce compared to low-load training.  
	The   study is essential to the strength and training professionals who need to have insights about how the nervous system makes some adaptations as a result of resistance training. There is need for them to understand the relationship between strength adaptations and both the hypertrophic and neural mechanisms. Such understanding is vital for it enables the athlete trainers to offer a training routine that has excellent physical results. 
Defining Variables
	Through this review, an analysis of the short-term and long-term roles of the muscular and neural adaptations will be   presented. The independent variables which will be used in this review include the muscle action, these includes the concentric, isometric, and eccentric actions. The concentric muscle actions refer to the contractions or the movements of the muscle which makes them shorter, and the concentric muscle contractions are effectively used to increase the muscle mass. The Isometric muscle actions   generate force within the muscles without causing any changes in the length of the muscles. The eccentric muscle actions or movements occur to reduce the total length of the muscles through muscle contraction caused by an increase in tension production. Additional independent variables which will be discussed include: the frequency of resistance training sessions, this is the number of sessions, which are conducted in a specified period, for instance, one week. The density this refers to the distribution of the sessions that are used for training and the recovery time for the training. In addition, duration, this is the amount of time that each of the training programs consumes. 
Review of the Literature
	In this literature review, the focus will be on the different ways that the nervous system elements coordinate with the muscles to develop adaptability from resistance training. To develop a proper understanding of the topic, various aspects of resistance training and the nervous system will be discussed. 
	This literature review will provide an in-depth analysis of the impact of resistance training on the nervous system, the impact of resistance training on the nerves and the neural adaptations to resistance training. Through this review, I can develop a clear understanding of the neuromuscular adaptations, which occur because of resistance training.
I. Impact of Resistance Training on the Nervous System
	The core function of the nervous system is to coordinate the movement of muscles and help one gain strength from resistance training. According to Thomas et al. (2018), resistance training affects the brain, which is the pivotal organ in the nervous system which perform and coordinate many different activities. Other vital organs associated with the nervous system include the muscular muscle which is typically considered as an organ of the muscular system. Also, the spinal cord and the nerves are essential organs that form the nervous system. One   of the most obvious ways in which the brain serves the nervous system is by helping in the production of new brain cells, which help, improve the general functioning of the body and its muscles. The new brain cells protect muscles from wasting away through the boosting of boosting of the stress response in cells. Resistance training leads to increased production of neurons in the hippocampus and it leads to increased production of the glial cells, which play an essential role in the protection of the brain network cells ( DiFeo & Shors, 2017), The cells, which are produced in this case, are normally protective and they support the functioning of the neurons. Neurons function properly because of the input of glial cells. Glial cells are supportive cells in the central nervous system which unlike neurons, do not conduct electrical impulses. The cells surround neurons. Their main function is to provide support and insulation between them. Examples of glial cells include satellite cells, astrocytes, oligodendrocytes and microglia. Microglia acts as the immune cell of the brain where it cleans up debris and provides local monitoring in the nervous system. On the other hand, oligodendrocytes speed up the signal transmission between them and the neurons. Astrocytes play a complex role of providing a scaffold-like structure to the neutrons. They also help in metabolizing extracellular substances. Astrocytes have the capability of communicating directly using their own neurotransmitters which act on neurons at any given synapse. Astrocytes also have the ability of taking up the neurotransmitters and metabolizing them. The cells update each other about what is going on in the human brain. Microglia plays a vital role of as an immune (Jake, & Dimou, 2017). According to Siddique et al., (2019), tests on older people have shown increased production of the glial cells because of the resistance training. Because of this, the resistance training programs have been developed to help in the rehabilitation and improving the musculoskeletal functions of older people. 
	According to Padilha et al (2017), resistance training plays a key role in strengthening or improving the ability of brain functionality. It was reported that adhering to a four-week-long resistance-training program resulted in the brain’s ability to drive the flexor muscles of the elbows so that they can be able to produce a maximum force. Before the resistance-training program, which was the intervention, was conducted, the participants and the control group were found to have muscle strength levels, which were similar; the flexor muscles of the elbow’s activation were also similar. The ten male participants chosen were between the age of nineteen to twenty-five and without medical complications. After the intervention, the participants were subjected to a training routine which included training three times a week by working on fee weights such as the use of kettlebells and dumbbells, alternated with sand balls. The participants also used their own body weight for instance chi-ups and squats. All the routine was concluded with participants working on heavy barbells.  All the ten participants who took part in the resistance training program had an improved strength of 13 percent while the voluntary activation levels rose from 88 percent to 93 percent. The control group of ten males, which did not take part in the resistance-training program, did not experience any improvement in voluntary activation and muscle activation. Through this study, it is easier to explain the way muscles become strong without any changes in size occurring or any muscle architectural changes. The results of the study indicated that resistance training helps improve the responsiveness of the nervous system through several ways. They include the improvement in muscle fitness which aid in fighting autonomic nervous dysfunction and artificial stiffness. Jenkin et al (2017), found that high load training results into the activation of more motor neurons which in the long run leads to a gain in greater strength and a growth in muscle mass. The researchers offer suggestions that the resistance training programs can be used as treatment interventions for individuals who suffer from nervous system disorders which impair their motor skills affecting the voluntary activation levels. This is made possible through the adaptation of complex network of neurophysiological adaptations which occur due to participating in resistance training programs. Also, the training improves the central nervous system that positively enhances an individual’s mental health through an improvement in cognition as a result of multi-factorial adaptations that involve the brain’s generation of new cells and more neurotransmitters. The strong performance of an individual does not only depend on the quality and quantity of the muscles, which are involved, but it also depends on the person’s nervous system ability to activate the muscles appropriately. According to O'Leary et al. (2017), the different resistance training programs that individuals engage in allow the nervous system of the trainees to have a higher capability of activating the prime movers fully so that some specific movements can be well-coordinated and the all the relevant muscles move in the right way. The adaptive changes which take place within the nervous system greatly affect the net force on which the direction muscle movement is intended. The central nervous system modulates force through its neurochemical mechanisms for instance, acetylcholine production helps in the generation of muscular force. It modulates temperature and arousal regulation. The nervous system’s isometric contractions influence the motor unit’s recruitment properties and firing rate whereby when constant –force contractions occur in a short period preferably ten seconds, the motor unit’s firing rates decrease. During a longer period of contractions, the firing rates increase which is accompanied new motor units being recruited. Various electromyographic studies by Siddique, Rahman, Frazer, Howatson and Kidgell, (2019) that have been conducted have shown that there is evidence of neural adaptation as a result of resistance training. The surface electromyographic (EMG) techniques that are used in the electromyographic studies lend evidence to support observed increases in strength gained from the early period of resistance training regimen attributable to nervous system adaptations. Increases in EMG amplitude may reflect these neutral adaptations (Walker, 2019). Electromagnetic amplitude is a universal measure of motor unit activity taken during the muscle action performance. In other words, it is the sum of the electric   potential difference within a muscle in relation to all the active motor units that are within skin electrodes. The EMG frequency is between 0 to 500HZ. The interpretation of these activities has shown that there is an improved neural drive which denotes the rate that the nervous system as adapted to the resistance training schedules.
	Studies, especially those that use the SEMG technique, have come up with evidence showing that there is a relationship between muscle strength as well as muscle activation. When there is a change to different activities in the body say due to extreme exercise  this activities include muscle contraction and coordination ,body sensitivity-Body response to impulse and reflex action changes: change that are occasioned by resistance training, the nervous system undergo adaptive changes that make the coordination of muscles’ activity and the muscle strength possible. Resistance training leads to changes in the sensory receptors such as the Golgi tendon organs; the changes, in this case, might lead to increased expression of the force in the muscles or disinhibition of the muscle force. The coordination between the sensory organs, which brain is a part. The brain houses the nerves centers responsible for coordination of the nervous system and the motor system in the body, and the muscle activities coordinated by both the motor system and the nervous system indicates the need to have adaptive changes. According to Bowden et al. (2014). Strength training increases the nervous systems ability to drive muscles, the muscles to produce their maximal force, not forgetting that it also boosts voluntary activation of muscles. A concept applied by nurses on treatment of patients with motor impairment and stroke.
Nerves are so important parts from the central nervous system (CNS);they are a collection of neurons that are used to transmit electrical impulses.to understand the way resistant training programs  affects the nerves there is a need to develop a proper understanding of fatigue and the role the central nervous system plays. According to Millet & Temesi nervous system plays a primary role in developing the feeling of fatigue. Numerous processes takes place within the Central nervous system and different 
Activated muscles that are responsible for movement cause fatigue. The feeling develops when there is a reduced ability of the muscles to produce the required amount of strength or exert force during movement or resistance training. This causes a sensation of discomfort, which is a form of feedback that is sent by the sensory organs, in this case, the nerves.
	During resistance training, the nerves play an important role in transmitting information, which has been detected by the sensory receptors about the strength and muscle activation changes to the central nervous system. According to Mason et al. (2017), the strength and activity of the muscles are bound to increase due to resistance training. This increase in motorization of the motor units of the muscles affects the way the information is transmitted to the central nervous system by the nerves. The increase of the activation levels means that more information needs to be sent and the nerves need to be more effective. Studies have indicated that resistance training is one of the key guides to a healthy life; it also helps in improving the performance of athletes. This means that resistance training helps in making the different organs in the body to effectively and efficiently work. In this case, the sensory organs become more effective as increased muscle activity meaning that there will be an increase for feedback that is transmitted to the central nervous system.
	In the resistance training process, the muscle contractions and movements are controlled by the functionalities of the central nervous system or the neural reinforcement patterns. The activity of the nervous system influences the activities, which lead to the improvement of the muscle functions during resistance training. Activities such as the transmission of information through the nerves need to be efficient so that the muscle function can be increased. The resistance training programs done by individuals will affect other neurotrophic factors. The neurotrophic factors are the chemical factors that help the existence and functionality of the nerves. The growth of muscle mass and an increase in muscle activity indicate that there are changes that are bound to occur in the chemical composition of the nerves. The increased activity can also lead to damage to the neurons and the neurotrophic factors play a critical role in the different stages of repairing the neurons, which are damaged. 
	There is also a need to understand the role that the nerve genotypes play in building endurance and muscle strength for individuals who are taking part in resistance training programs. According to Fontes et al. (2017), the changes, which occur in the strength and mass of muscles in adults, vary greatly and they are influenced by the ciliary neurotrophic factor (CNTF). The CNTF genotype is responsible for the development of muscles and neurons, which is occasioned by the muscle strength responses to the different resistance training programs. However, studies that have been conducted regarding resistance training have shown that the CNTF genotype does not affect the rates of endurance and muscle strength, which are occasioned by resistance training. It has been noted that a person can develop muscle endurance and strength regardless of the CNTF genotype when taking part in the resistance training programs. Resistance training affects the way nerves operate as they play a key role in coordinating the activities between the muscles and the central nervous system. The nerves form neurons which are critical organs used in transmitting information about the muscle activity to the central nervous system. The changes, which are occasioned by resistance training, change the frequency and level of coordination between the central nervous system and the muscles. This means that nerve activity is affected by resistance training. 
Neural Adaptations to Resistance Training
	During resistance training, the motor neurons are often enhanced so that the coordination between the brain and muscles is efficient. The neural adaptations, which the trainee experiences during the resistance training process, refer to the new ability, which is developed by the brain to help the muscles make some form of movements, order. The resistance training which trainees go through is aimed at helping the muscles to achieve the motion that is desired. With time, the techniques of the trainee undergoing the resistance-training program become ingrained and the desired muscle movements occur automatically. The motor neurons, which are responsible for sending signals from the muscles to the central nervous system, play a critical in ensuring that there is a neural adaptation to resistance training. The signals, which are sent from the brain, control the movement and contractions of muscles. When an athlete or a trainee is involved in a new resistance training exercise, the brain needs to correctly send signals to the proper muscles so that they can produce movements or muscular contractions. The signals from the central nervous system or the brain are transmitted in the motor neurons to the muscles. During the resistance training programs, the activity in the muscles and body of the trainee changes. The changes cause the frequency of firing by the motor neurons to change. The ultimate increase of the motor neuron activity and the increase in muscle fibers lead to the growth of muscle mass. The neural system also changes to adapt to the newly developed muscle memory. The muscle memory, which is also referred to as the neuromuscular facilitation, refers to the ability by which the muscles can acquaint with some specific motor skills. During resistance training, the newly developed paths by the motor neurons sending signals to the brain turns to semi-automatic paths that will be used in the process of sending subsequent signals. The development and adaptation of the neural system to muscle memory mean that the trainee does not need to concentrate immensely to get the movement that is desired. The muscle mass or tissues are also known to develop long-term changes that help the neurons to adapt well to muscle memory. 
	In developing muscle memory, the functional strength, which trainees gain from the resistance training programs, plays a key role. This helps the motor neurons to access the movement patterns quickly when their performance. During the development of strength, the neuromuscular system moves in a cycle. The cycle activities include; teaching the central nervous system to clearly and precisely fire signals to muscles so that proper movements and contractions can be achieved, increase the resistance in the muscles, increase the number of muscle fibers so that the resistance can be efficiently opposed, grow strength which will help in adapting to the new resistance, increase the resistance or the complexity and repeat the cycle. Resistance training, especially the complex training programs that involve the entire body, requires a great amount of muscle recruitment. This means that the neural adaptations need to be widespread across the entire body; the different muscles need to be adapted to the new strength needs and muscle mass. 
	Neural adaptations occur in all the stages, which are involved in muscle training. The brain, which is the key organ of the central nervous system, plays a critical role by sending signals through the paths established by motor neurons to help the muscles understand when, the frequency, and the strength to use when contracting to move. The muscle memory, which is a key adaptation of the neural system, plays a key role in helping the trainee adapt to the changes in resistance training. According to Jenkins et al. (2017), muscle memory provides paths that can be quickly used to send signals from the brain to the muscles so that they can create movements in a semi-automatic manner. The muscle memory makes the trainees do different tasks without much struggle. Since the muscle memory occasions the neural adaptations, trainees, and trainers need to ensure that they take advantage of the muscle memory. The resistance training methods that are developed need to make sure that they implement enough resistance, complexity, and velocity so that they can be able to maximize the performance. 
The Central Nervous System Fatigue During Resistance Training
	Fatigue during resistance training occurs because of the various process, which occurs in the central nervous system and the muscles. According to Colomer-Poveda et al. (2017), fatigue is a form of adaptation of the central nervous system on muscle recruitment. When the fatiguing processes take place in the muscles and the central nervous system, it means that there are high levels of recruitment of the motor units in the muscles, which cannot be achieved. Fatigue is one of the ways used by the central nervous system to tell the body that it cannot be able to respond anymore to the muscle strength needs and responses. It is important to note that the central nervous system fatigue can occur in both maximal and submaximal contractions. This is because the different underlying muscular and neural mechanisms are similar. Unlike the popular opinion that the central nervous system occurs only when high forces are involved, it has been determined that the central nervous system fatigue can readily occur when the trainees are engaging in exercises that require low forces over an extended amount of time. The occurrence of the central nervous system fatigue means that the voluntary activation is reduced, this means that the firing rates of the motor units is reduced or the number of the motor units, which are recruited, is reduced. The important muscle fibers are stimulated to a lesser extent during the central nervous system fatigue. This means that when there is fatigue, there will be reduced muscle growth. Failure to achieve the maximal levels of recruitment for motor units, the muscles will be trained for muscular failure. The muscular failure is caused by both the central nervous system and the local muscle fatigue. 
	By understanding the way that central nervous system fatigue helps the neural system in adapting with resistance training programs, it is easier to develop a training program that can be used by coaches in training trainees effectively. The central nervous system fatigue affects the different aspects of the resistance training adaptation such as the period used in resting, the order of exercise, the volume, and the relative load.
II. Conclusion
	From the different studies, which have been previously conducted on the resistance training programs and the neural adaptation, it has been indicated that sensory adaptation is a gradual decrease over time in responsiveness of the sensory system to a constant non varying stimulus therefore, are changes that occur on the muscle mass and the coordination between the central nervous system and the muscle activations. The neural system needs to change so that it can be able to coordinate the contractions of the muscles properly and ensure that there is enough strength, which can be used for movement. The studies help in understanding how resistance training is helpful to the body especially the central nervous system which has a major role in controlling the bodies reflex actions, organs coordination and impulse responses in general where persistent training triggers the brain such that the resistance training stimulates the brain to fire the correct muscles so as to attain the relevant expected reaction of the muscles.
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