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QUESTION 1: Discus the physiology of sleep. 

What is Sleep?

 Sleep is defined as the unconsciousness from which a person can be aroused by sensory or other stimuli. It can be distinguished from COMA, which is an unconsciousness which a person cannot be aroused. There are multiple stages of sleep, from very light to very deep sleep. 

· There are two entirely different types of sleep, they are:

1.  Rapid eye movement sleep (REM sleep)

2.  Slow wave sleep or Non-rapid eye movement sleep (NREM sleep)

Each night, a person goes through both stages that alternate with each other.

·  RAPID EYE MOVEMENT SLEEP (REM Sleep):

This is the type of sleep in which the eyes undergo rapid movements even though the person is still asleep. REM sleep is a paradoxical or desynchronized sleep.


REM sleep occurs in episodes that occupy about 25% of the sleep time in young adults and each episode normally recurs about every 90mins. When a person is extremely sleepy, each bout of REM sleep is short and may even be absent. As the person becomes more rested through the nigh, the duration of REM bouts increases. 

REM sleep has several important characteristics; they are:

1.  It is an active form of sleep usually associated with dreaming and active body muscle movement.

2. The person is even more difficult to arouse by sensory stimuli than deep slow-wave sleep, and yet people are usually awaken spontaneously in the morning during an episode of REM sleep.

3. Muscle tone throughout the body is exceedingly depressed, indicating strong inhibition of the spinal muscle control areas. 

4. Heart rate and respiratory rate usually become irregular which is a characteristic of the dream state.

5. Despite the extreme inhibition of the peripheral muscles, irregular muscle movements do not occur in addition to the rapid movements of the eyes.

6. The brains is highly active in REM sleep and overall brain metabolism maybe increased as much as 20%. The electrocardiogram (EEG) shows a brain waves similar to those that occur during wakefulness. This type of sleep is also called Paradoxical sleep because it is a paradox that a person can still be asleep despite the presence of marked activity in the brain. 

However, in simpler terms, REM sleep is the type of sleep in which the brain is quite active, but the person is not fully aware of his/her surrounding and therefore he/she is truly asleep. 

POSSIBLE CAUSE OF REM SLEEP: 

Drugs that mimic the action of acetylcholine increase the occurence of REM Sleep. Therefore it has been postulated that the large acetycholine-secreting neurons in the upper brain stem reticular formation might, through their extensive efferent fibers activate many portions of the brain. This mechanism theoretically could cause the excess activity that occurs in certain regions in REM sleep, even though the signals are not channeled appropriately in the brain to cause normal conscious awareness that is characteristic of wakefulness. 

· SLOW WAVE SLEEP/ NREM- Sleep:


This sleep is a deep, restful sleep that a person experiences during the first hour of sleep after being awake for many hours. The brain waves are strong and are of low frequency. This sleep is extremely restful and it is associated with decreases in both peripheral vascular tone and many other vegetative functions of the body. E.g., 10-30% decreases occur in the blood pressure, respiratory rate and basal metabolic rate.

 
Although slow-wave sleep is frequently called "Dreamless sleep," dreams and sometimes even nightmares do occur during slow wave sleep.

 NOTE THAT:

 The differences between dreams that occur in slow-wave sleep and those that occur in REM sleep, is that those of REM sleep are associated with more bodily muscle activity. Also, the slow-waves sleep dreams are usually not remembered because of consolidation of the dreams in memory does not occur. 

· PHYSIOLOGICAL FUNCTIONS OF SLEEP

 Sleep has important physiological functions. It causes 2 major physiological effects. 

1. Effects on nervous systems 

2. Effects on other functional systems of the body 

NOTE THAT:

· Effects on the nervous system seem to be by far more important because any person who has a transfected spinal cord in the neck (and therefore has no sleep wakefulness cycle below the transaction) shows no harmful effects in the body beneath the level of transaction that can attribute directly to a sleep wakefulness cycle

·  Central nervous system functions can also be affected by lack of sleep. However, prolonged wakefulness is often associated with progressive malfunction of the thought processes and sometimes even causes abnormal behavioural activities. There is increased sluggishness thought that occurs toward the end of prolonged wakeful period but in addition , a person can become irritable or even psychotic after forced wakefulness. There, sleep in multiple ways restore both normal levels of brain activity and normal "balance" among the different functions of CNS. 

Sleep has postulated to serve many functions which are

1.  Neural maturation

2.  Facilitation of learning or memory

3.  Cognition

4.  Clearance of metabolic waste products generated by neural activity in the awake brain 

5. Conservation of metabolic energy.

THE PRINCIPAL VALUE OF SLEEP, is to restore the natural balances among neuronal centers. 

· BASIC THEORIES OF SLEEP

·  Sleep is caused by an Active Inhibitory Process

 A center located below the mid pontine level of the brainstem appears to be required to cause sleep by inhibiting other parts of the brain. It was discovered that transecting the brainstem at the level of midpons creates a brain that never goes to sleep 

· Serotonin, as an hormone that causes sleep 

The most conspicuous stimulation area for causing almost natural sleep is the raphe nuclei in the lower half of pons and medulla. Many nerve endings of fibres from these raphe neurons secrete Serotonin. 

When a drug that blocks the formation of serotonin is administered to an animal, the animal often cannot sleep for next several days. Hence, it has been assumed that the "serotonin" is a transmitter substance associated with sleep production

·  Stimulation os some areas in the nucleaus of tractus solitarius can also cause sleep. 

This nucleus is the termination in the medulla and pons for visceral sensory signals entering by the way of the vagus nerve (CN X) and glossopharyngeal nerve (CN IX) 

· Sleep can be promoted by several region stimulation 

This includes; the rostral part of hypothalamus mainly in the suprachiasmal area and an occasional area in the diffuse nuclei of the thalamus.

·  CYCLE BETWEEN SLEEP AND WAKEFULNESS 


When the sleep centers are not activated, the mesencephalic and upper pontine reticular activating nuclei are released from inhibition, which allows the reticular activating nuclei to become spontaneously active. This spontaneous activity in turn excites both the cerebral cortex and the peripheral nervous system both of which send numerous positive feedback signal back to the same reticula activating nuclei to activate them still further. Therefore, once wakefulness begins, it has a natural tendency to sustain itself because of all this positive feedback activity.

 
  Then, after the brain remains activated for many hours, even the neurons in the activating system presumably becomes fatigued. Consequently, the positive feedback cycle between the mesencephalic reticular nuclei and the cerebral cortex fades and the sleep-promoting effects of the sleep centers take over leading to rapid transition to wakefulness back to sleep.. This overall theory could explain the rapid transitions from sleep to wakefulness and from wakefulness to sleep. 

QUESTION 2: Discus the role of basal ganglia in coordinating movements

 
The basal ganglia are a set of brain structures located beneath the cerebral cortex that receive information from the cortex, transmit it to the motor centers, and return it to the part of the cerebral cortex that is in charge of motion planning. The basal ganglia are essential to motor control in ways entirely different from the cerebellum. Their most important functions are: To help the cortex execute subconscious but learned patterns of movement and To help plan the multiple parallel and sequential patterns of movement that the mind must put together to accomplish a purposeful task. 
One of the principal roles of basal ganglia in motor control is to function in association with the corticospinal system to control "Complex pattern of motor activity". So when there is serious damage to the basal ganglia, the cortical system would no longer be able to provide system of patterns. 
