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QNO1) Write a comprehensive note on the blood supply of brain?
BLOOD SUPPLY OF BRAIN : 

The human blood circulatory system is a complex mechanism consisting of four muscular pump chambers and a lot of channels. The vessels that provide the organs with blood are called arteries.

These include the common carotid artery that carries blood from the heart to the brain. Normal functioning of the brain and the whole body is impossible without effective blood circulation, as it transmits essential elements and oxygen.
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There are two paired arteries which are responsible for the blood supply to the brain; the vertebral arteries, and the internal carotid arteries. These arteries arise in the neck, and ascend to the cranium.

Within the cranial vault, the terminal branches of these arteries form an anastomotic circle, called the Circle of Willis. From this circle, branches arise which supply the majority of the cerebrum.
Other parts of the CNS, such as the pons and spinal cord, are supplied by smaller branches from the vertebral arteries.

INTERNAL CAROTID ARTERIES :
The internal carotid arteries (ICA) originate at the bifurcation of the left and right common carotid arteries, at the level of the fourth cervical vertebrae (C4).
They move superiorly within the carotid sheath, and enter the brain via the carotid canal of the temporal bone. They do not supply any branches to the face or neck.
Once in the cranial cavity, the internal carotids pass anteriorly through the cavernous sinus. Distal to the cavernous sinus, each ICA gives rise to:
Ophthalmic artery : supplies the structures of the orbit.

Posterior communicating artery : acts as an anastomotic ‘connecting vessel’ in the Circle of Willis .

Anterior choroidal artery : supplies structures in the brain important for motor control and vision.

Anterior cerebral artery : supplies part of the cerebrum.

The internal carotids then continue as the middle cerebral artery, which supplies the lateral portions of the cerebrum.
Position and Structure of the Carotid Artery :
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People often wonder how to find the carotid artery in the neck. The answer is to address the basics of human anatomy. Furthermore, there is a common misconception that a person has only one carotid artery: in fact, there are two.
These are located on both sides of the neck and are the most important sources of blood circulation. In addition to these blood vessels, there are two additional vertebral arteries, which are much lower than the somnolent volume of the fluid being transported.

To feel the pulse, you need to find a spot in the groove below the cheekbone on one side of the so-called Adam’s apple. The usual paired carotid artery originates from the chest, then flows along the neck to the skull, ending at the base of the brain. The longer right branch extends from the brachiocephalic trunk, while the left branch extends from the aorta .
On the exterior of the common carotid artery, there is the jugular vein, and the nervus vagus is located between them. A vascular bundle is formed. A special feature of this blood vessel is the presence of the spreading carotid sinus with a nodule adjacent to it. The external carotid canal consists of several groups of blood vessels.

The location of the branch of the internal carotid artery is considered intracranial, as it enters the cranium through a separate hole in the temporal bone. The area of the junction of the vessel with the basal artery through the anastomosis is called the Willis Circle. Internal carotid artery segments transmit blood to the visual organ, anterior and posterior parts of the brain, and cervical vertebrae. This vein consists of seven vessels.

The Function of the Carotid Artery :
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In addition to the blood flow, the carotid arteries handle other tasks as well. The carotid sinus has nerve cells, whose receptors have the following functions:

*  monitor internal vascular pressure;

 * respond to changes in the chemical composition of the blood;

*  give signals about the presence of oxygen coming from erythrocytes;

 * participates in the regulation of cardiac muscle activity;

* monitor the pulse;

* maintain blood pressure.

VERTEBRAL ARTERIES :
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The right and left vertebral arteries arise from the subclavian arteries, medial to the anterior scalene muscle. They then ascend the posterior aspect of the neck, through holes in the transverse processes of the cervical vertebrae, known as foramen transversarium.

The vertebral arteries enter the cranial cavity via the foramen magnum. Within the cranial vault, some branches are given off:

* Meningeal branch : supplies the falx cerebelli, a sheet of dura mater.

* Anterior and posterior spinal arteries : supplies the spinal cord, spanning its entire length.

* Posterior inferior cerebellar artery : supplies the cerebellum.

After this, the two vertebral arteries converge to form the basilar artery. Several branches from the basilar artery originate here, and go onto supply the cerebellum and pons. The basilar artery terminates by bifurcating into the posterior cerebral arteries.

Position and Structure of the Artery Vertebralis:

Vertebral arteries account for 30% of the blood supply to the brain, supplying predominantly the posterior parts of the brain. Our vertebral arteries are located within the lateral spines of the neck or cervical spine, thus being positioned along the course of the cervical vertebrae.

The vertebral arteries originate from the subclavian arteries in the upper thoracic cavity, pass into the openings of the transverse parts of the cervical vertebrae, then enter the cranial cavity, where they merge into a single basilar artery located in the lower part of the brain stem. The branches of the basilar artery provide blood to the brain stem, brain, and occipital lobes of the cerebral hemispheres.

There are 7 Vertebral Artery Branches

* spinal branches

* meningeal branches

* muscular branches

* anterior spinal artery

* posterior spinal artery

* medullary branches

* posterior inferior cerebellar artery 

The Function of the Vertebral Artery:
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Through their branches, the vertebral arteries and the basilar artery supply the blood to the enlarged brain, the cerebellum and the back of the cerebellum.

Now, we will talk about the function of each vertebral artery branch.

Firstly, the meningeal branches supply the falx cerebelli and the posterior cranial fossa. Secondly, the anterior spinal arteries supply the spinal cord. Likewise, the posterior spinal artery has a role in spinal cord blood supply. Similarly, the spinal branches reach the spinal cord through a segment called intervertebral foramina. These branches are also responsible for the spinal cord blood supply.

Moreover, the muscular branches supply deep neck muscles, while the posterior inferior cerebellar artery plays the key role in supplying the medulla oblongata, the inferior vermis, the 4th ventricle choroid plexus, the cerebellar hemisphere, and the dentate nucleus. Finally, the medullary branches supply the medulla oblongata.

ARTERIAL CIRCLE OF WILLIS :

The terminal branches of the vertebral and internal carotid arteries all anastomose to form a circular blood vessel, called the Circle of Willis.

There are three main (paired) constituents of the Circle of Willis:

* Anterior cerebral arteries : terminal branches of the internal carotid arteries.

* Internal carotid arteries : located immediately proximal to the origin of the middle cerebral 

arteries.

*  Posterior cerebral arteries : terminal branches of the vertebral arteries.

To complete the circle, two ‘connecting vessels’ are also present:

* Anterior communicating artery : connects the two anterior cerebral arteries.

* Posterior communicating artery : branch of the internal carotid, this artery connects the ICA to the posterior cerebral artery.

Regional Blood Supply to the Cerebrum :

There are three cerebral arteries; anterior, middle and posterior. They each supply a different portion of the cerebrum.
The anterior cerebral arteries supply the anteromedial portion of the cerebrum. The middle cerebral arteries are situated laterally, supplying the majority of the lateral part of the brain. The posterior cerebral arteries supply both the medial and lateral parts of the posterior cerebrum.
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Qno 2) WHICH TYPE OF STROKE IS COMMON ?
Qno ANS)  Ischemic stroke is the most common type of stroke, making up 87% of all cases. A blood clot prevents blood and oxygen from reaching an area of the brain.

ISCHEMIC STROKE :
Ischemic  stroke occurs when an artery to the brain is blocked.  The brain depends on its arteries to bring fresh blood from the heart and lungs. The blood carries oxygen and nutrients to the brain, and takes away carbon dioxide and cellular waste. If an artery is blocked, the brain cells (neurons) cannot make enough energy and will eventually stop working. If the artery remains blocked for more than a few minutes, the brain cells may die. This is why immediate medical treatment is critical.

What causes it?
Ischemic stroke can be caused by several different kinds of diseases. The most common problem is narrowing of the arteries in the neck or head. This is most often caused by atherosclerosis, or gradual cholesterol deposition. If the arteries become too narrow, blood cells may collect and form blood clots. These blood clots can block the artery where they are formed (thrombosis), or can dislodge and become trapped in arteries closer to the brain (embolism). Another cause of  stroke is blood clots in the heart, which can occur as a result of irregular heartbeat (for example, atrial fibrillation), heart attack, or abnormalities of the heart valves. While these are the most common causes of ischemic stroke, there are many other possible causes. Examples include use of street drugs, traumatic injury to the blood vessels of the neck, or disorders of blood clotting.

Types of ischemic stroke?
Ischemic stroke can be divided into two main types: thrombotic and embolic

A thrombotic stroke occurs when diseased or damaged cerebral arteries become blocked by the formation of a blood clot within the brain. Clinically referred to as cerebral thrombosis or cerebral infarction, this type of event is responsible for almost 50 percent of all strokes. Cerebral thrombosis can also be divided into an additional two categories that correlate to the location of the blockage within the brain: large-vessel thrombosis and small-vessel thrombosis. Large-vessel thrombosis is the term used when the blockage is in one of the brain’s larger blood-supplying arteries such as the carotid or middle cerebral, while small-vessel thrombosis involves one (or more) of the brain’s smaller, yet deeper, penetrating arteries. This latter type of stroke is also called a lacuner stroke.

An embolic stroke is also caused by a clot within an artery, but in this case the clot (or emboli) forms somewhere other than in the brain itself. Often from the heart, these emboli will travel in the bloodstream until they become lodged and cannot travel any farther. This naturally restricts the flow of blood to the brain and results in near-immediate physical and neurological deficits.

Risk factors :
The major risk factors for an ischemic stroke and carotid artery disease are the same.

They include:
High blood pressure: This is the primary cause of stroke.

Diabetes: People with diabetes are four times more likely to have carotid artery disease.

Atherosclerosis or carotid artery disease: Having either of these conditions or a family history of these conditions can increase the risk of stroke.

Atrial fibrillation (Afib): Approximately 15% of strokes occur in people who have Afib.

Cholesterol levels: High levels of “bad” low-density lipoprotein (LDL) cholesterol or low levels of “good” high-density lipoprotein (HDL) cholesterol can contribute to plaque buildup in the arteries.

A sedentary lifestyle: A lack of physical activity can lead to high blood pressure, high cholesterol, and being overweight. These increase the risk of arterial plaque buildup.

Being overweight or obese.

An unhealthful diet: Consuming too many saturated or trans fats and foods high in cholesterol, sodium, and sugar can lead to diabetes, plaque buildup, high blood pressure, and high cholesterol.

Being over 55 years of age: The risk of stroke increases in people aged over 55 years and increases with each additional decade of life.

Smoking is another risk factor that contributes to ischemic stroke by:

* increasing plaque buildup in the blood vessels

* making blood more likely to clot

* pushing up cholesterol levels

* narrowing blood vessels

* damaging the lining of blood vessels

* All of these factors also put someone at higher risk of a stroke.

Ischemic Stroke Symptoms :

* Sudden numbness or weakness of the face, arm or leg, especially involving one side of the body

* Sudden confusion, trouble speaking or understanding

* Loss of vision in one or both eyes

* Trouble walking, dizziness, loss of balance or coordination

* Sudden, severe headache with no known cause

Ischemic Stroke Diagnosis :

When a patient arrives at one of Beaumont's Emergency Departments, a rapid, accurate ischemic stroke diagnosis and its exact cause and location is essential.

In addition to a physical examination and laboratory tests, our physicians may use a variety of advanced imaging diagnostic tests to diagnose an ischemic stroke, including a CT scan, CTA, arteriography, cerebral angiogram, carotid ultrasonography, MRA, echocardiogram, MRI or transcranial Doppler.

Ischemic Stroke Treatment :

Although there is no cure for stroke, advanced medical and surgical ischemic stroke treatments are now available, giving many stroke victims hope for optimal recovery.

Emergency ischemic stroke treatments include medications used to dissolve blood clots that cause ischemic stroke, medications and therapy to reduce or control brain swelling, medications that help protect the brain from damage and life support measures.

There are also medications that can be used to treat or prevent a stroke, including medications to help prevent more blood clots from forming, medications that reduce the chance of blood clots and medications to treat existing medical conditions.

Several types of surgery may be performed to help treat a stroke or to help prevent a stroke from occurring, including the following:

* carotid endarterectomy

* carotid stenting

* craniotomy

* surgery to repair aneurysms and arteriovenous malformations (AVMs)

* patent foramen ovale (PFO) closure.

QNO3) What do you know about the thalamic nuclei of brain?

Introduction

The thalamus serves as the main relay station for the brain. Motor pathways, limbic pathways, and sensory pathways besides olfaction all pass through this central structure. The thalamus can divide into approximately 60 regions called nuclei.Each nucleus has unique pathways as inputs and various projections as outputs, most of which send information to the cerebral cortex.

Structure and Function :

The thalamus is a paired structure located in the center of the brain. Each side can divide into three groups of thalamic nuclei: a lateral nuclear group, a medial nuclear group, and an anterior nuclear group. These three groups get split by the internal medullary lamina, a Y-shaped structure present on each side of the thalamus. There is also an area of thin, midline thalamic nuclei next to the third ventricle, and an enveloping thalamic reticular nucleus that covers each lateral thalamus.
In addition to grouping by anatomic location, the thalamic nuclei can be categorized by function as well. There are three categories.
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1) Relay nuclei (lateral nuclear group, medial nuclear group, anterior nuclear group)

2) Reticular nucleus

3) Intralaminar nuclei

Relay nuclei represent the majority of the thalamus. Their projections to the cortex localize to more specific regions than the reticular and intralaminar nuclei. Relay nuclei subdivide into the three groups, as mentioned above, of lateral nuclear, medial nuclear, and anterior nuclear. The most clinically relevant nuclei all fall into the lateral nuclear group. These include the ventral posterolateral, ventral posteromedial, lateral geniculate, medial geniculate, and ventral lateral nuclei. The discussion of their relevance appears in detail in the section on Clinical Significance.

The reticular nucleus envelops each lateral thalamus. Lateral to it is the internal capsule. This nucleus is unique in that its projections do not go to the cortex. Its projections circle back to the thalamus itself, from which it received its inputs. Thus, the reticular nucleus serves to regulate the activity of the thalamus.

Intralaminar nuclei also send projections to the cortex. Their inputs, however, come from the basal ganglia.

Categorization of thalamic nuclei :

Relay nuclei :

Lateral nuclear group

* Ventral posterolateral nucleus (VPL)

* Ventral posteromedial nucleus (VPM)

* Lateral geniculate nucleus (LGN)

* Medial geniculate nucleus (MGN)

* Ventral lateral nucleus (VL)

* Ventral anterior nucleus (VA)

* Pulvinar

* Lateral dorsal nucleus

* Lateral posterior nucleus

* Ventral medial nucleus

2) Medial nuclear group :

 * Mediodorsal nucleus (MD)

3) Anterior nuclear group

* Anterior nucleus

4) Midline thalamic nuclei

* Paraventricular

* Parataenial

* Interanteromedial

* Intermediodorsal

* Rhomboid

* Medial ventral

Reticular nucleus :

Intralaminar nuclei :

1) Rostral intralaminar nuclei :

* Central medial nucleus

* Paracentral nucleus

* Central lateral nucleus

2) Caudal intralaminar nuclei

* Centromedian nucleus

* Parafascicular nucleus

Blood Supply and Lymphatics:

Several arteries supply the thalamus with blood, all of which are branches of the posterior cerebral artery. These include the tuberothalamic, inferolateral, paramedian, and posterior choroidal arteries.

Physiologic Variants:

The artery of Percheron is an anatomic variation to the blood supply of the brain. This artery branches from the posterior cerebral artery to supply the thalamus. The prevalence of the artery of Percheron is estimated to be 4% to 12%. Occlusion of this artery can result in the symmetric infarction of both sides of the thalamus.

Clinical Significance :
The most clinically relevant nuclei all fall into the lateral nuclear group. These include the ventral posterolateral, ventral posteromedial, lateral geniculate, medial geniculate, and ventral lateral nuclei. The ventral posterolateral nucleus gets fed by the spinothalamic tracts and dorsal columns of the spinal cord. As a result, this nucleus handles sensations of temperature and pain, along with vibration, pressure, fine touch, and proprioception. Signals then proceed to the primary somatosensory cortex within the postcentral gyrus.The ventral posteromedial nucleus receives inputs from the trigeminal pathway and gustatory, or taste, pathway. Facial sensation and taste sensation get relayed here. Similar to its lateral counterpart, the ventral posteromedial nucleus sends this information to the primary somatosensory cortex within the postcentral gyrus. The third major thalamic nucleus is the lateral geniculate nucleus. Visual sensory information from the eyes is sent through the optic nerves, through the optic chiasm where some fibers cross and others remain ipsilateral, and finally through the optic tracts before entering this nucleus. From the lateral geniculate nucleus, visual information gets sent to the primary visual cortex, which is in the calcarine sulcus of the occipital lobe. The medial geniculate nucleus, on the other hand, relays auditory sensory information from the superior olive and inferior colliculus of the tectum. Auditory information then travels to the auditory cortex of the temporal lobe. Finally, the ventral lateral nucleus receives input from the cerebellum and basal ganglia. Thus, it handles motor information and sends it to the precentral (motor) cortex.

The reticular nucleus receives inputs from the other thalamic nuclei, but also the reticular activating system and basal forebrain. As a result, the thalamus plays a role in controlling alertness and attention.

The central medial nucleus, one of the intralaminar nuclei, is another clinically relevant thalamic nucleus. It receives inputs from the globus pallidus internus, deep cerebellar nucleus, and reticular activating system and primarily sends that information to the cerebral cortex and striatum. The central medial nucleus is located deep within the brain and handles alertness, motor information, consciousness, and awareness.

QNO 4 ) Write note on the descending tracts of spinal cord?

DESCENDING TRACTS OF SPINAL CORD : 

The descending tracts are the pathways by which motor signals are sent from the brain to lower motor neurones. The lower motor neurones then directly innervate muscles to produce movement.

The motor tracts can be functionally divided into two major groups:

* Pyramidal tracts  : These tracts originate in the cerebral cortex, carrying motor fibres to the spinal cord and brain stem. They are responsible for the voluntary control of the musculature of the body and face.

* Extrapyramidal tracts : These tracts originate in the brain stem, carrying motor fibres to the spinal cord. They are responsible for the involuntary and automatic control of all musculature, such as muscle tone, balance, posture and locomotion.

There are no synapses within the descending pathways. At the termination of the descending tracts, the neurones synapse with a lower motor neurone. Thus, all the neurones within the descending motor system are classed as upper motor neurones. Their cell bodies are found in the cerebral cortex or the brain stem, with their axons remaining within the CNS.

Pyramidal Tracts :
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The pyramidal tracts derive their name from the medullary pyramids of the medulla oblongata, which they pass through.

These pathways are responsible for the voluntary control of the musculature of the body and face.

Functionally, these tracts can be subdivided into two:

Corticospinal tracts : supplies the musculature of the body.

Corticobulbar tracts : supplies the musculature of the head and neck.

We shall now discuss both pathways in further detail.

Corticospinal Tracts :

The corticospinal tracts begin in the cerebral cortex, from which they receive a range of inputs:

*  Primary motor cortex

* Premotor cortex

* Supplementary motor area

They also receive nerve fibres from the somatosensory area, which play a role in regulating the activity of the ascending tracts.

After originating from the cortex, the neurones converge, and descend through the internal capsule (a white matter pathway, located between the thalamus and the basal ganglia). This is clinically important, as the internal capsule is particularly susceptible to compression from haemorrhagic bleeds, known as a ‘capsular stroke‘.  Such an event could cause a lesion of the descending tracts.

After the internal capsule, the neurones pass through the crus cerebri of the midbrain, the pons and into the medulla.

In the most inferior (caudal) part of the medulla, the tract divides into two:

The fibres within the lateral corticospinal tract decussate (cross over to the other side of the CNS). They then descend into the spinal cord, terminating in the ventral horn (at all segmental levels). From the ventral horn, the lower motor neurones go on to supply the muscles of the body.

The anterior corticospinal tract remains ipsilateral, descending into the spinal cord. They then decussate and terminate in the ventral horn of the cervical and upper thoracic segmental levels.
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CORTICOBULBAR TRACTS :
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The corticobulbar tracts arise from the lateral aspect of the primary motor cortex. They receive the same inputs as the corticospinal tracts. The fibres converge and pass through the internal capsule to the brainstem.

The neurones terminate on the motor nuclei of the cranial nerves. Here, they synapse with lower motor neurones, which carry the motor signals to the muscles of the face and neck.

Clinically, it is important to understand the organisation of the corticobulbar fibres. Many of these fibres innervate the motor neurones bilaterally. For example, fibres from the left primary motor cortex act as upper motor neurones for the right and left trochlear nerves. There are a few exceptions to this rule:

* Upper motor neurones for the facial nerve (CN VII) have a contralateral innervation. This only affects the muscles in the lower quadrant of the face – below the eyes. 

* Upper motor neurons for the hypoglossal (CN XII) nerve only provide contralateral innervation.

Extrapyramidal Tracts :
The extrapyramidal tracts originate in the brainstem, carrying motor fibres to the spinal cord. They are responsible for the involuntary and automatic control of all musculature, such as muscle tone, balance, posture and locomotion.

There are four tracts in total. The vestibulospinal and reticulospinal tracts do not decussate, providing ipsilateral innervation. The rubrospinal and tectospinal tracts do decussate, and therefore provide contralateral innervation.

Vestibulospinal Tracts :

There are two vestibulospinal pathways; medial and lateral. They arise from the vestibular nuclei, which receive input from the organs of balance. The tracts convey this balance information to the spinal cord, where it remains ipsilateral.

Fibres in this pathway control balance and posture by innervating the ‘anti-gravity’ muscles (flexors of the arm, and extensors of the leg), via lower motor neurones.

Reticulospinal Tracts :

The two recticulospinal tracts have differing functions:

*  The medial reticulospinal tract arises from the pons. It facilitates voluntary movements, and increases muscle tone.

* The lateral reticulospinal tract arises from the medulla. It inhibits voluntary movements, and reduces muscle tone.

Rubinospinalal  tract :

The rubrospinal tract originates from the red nucleus, a midbrain structure. As the fibres emerge, they decussate (cross over to the other side of the CNS), and descend into the spinal cord. Thus, they have a contralateral innervation.

Its exact function is unclear, but it is thought to play a role in the fine control of hand movements

Tectospinal Tracts :
This pathway begins at the superior colliculus of the midbrain. The superior colliculus is a structure that receives input from the optic nerves.  The neurones then quickly decussate, and enter the spinal cord. They terminate at the cervical levels of the spinal cord.
The tectospinal tract coordinates movements of the head in relation to vision stimuli.
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QNo5 ) Write a note on the autonomic system. Differentiate between sympathetic and parasympathetic nervous system.

AUTONOMIC SYSTEM:

Definition

The autonomic nervous system is a complex set of neurons that mediate internal homeostasis without conscious intervention or voluntary control. This system innervates most body parts and influences their activity as well as mediating changes to the overall metabolism. It can be divided into the sympathetic and parasympathetic nervous systems.

Overview :

The autonomic nervous system (ANS) maintains blood pressure, regulates the rate of breathing, influences digestion, urination, and modulates sexual arousal. The sympathetic portion of the ANS controls reactions like the stress response and the fight-or-flight reaction. The parasympathetic portion of the ANS controls responses related to eating, growth, and reproduction.

The autonomic nervous system can be contrasted to the somatic nervous system, which is controlled voluntarily. Where the autonomic nervous system controls things like heart rate and digestion, the somatic nervous system controls things like muscle movements. Breathing is a function which can switch between the autonomic and somatic nervous systems; this is why you are able to hold your breath, but also why you never have to think about breathing.

Autonomic Nervous System Function :

The autonomic nervous system controls many systems, including the cardiovascular system. It can alter the force and rate of heart contractility, as well as the constriction and dilation of blood vessels. Therefore, it also influences blood pressure. The rate of breathing can also be changed by the autonomic nervous system. It affects both skeletal and smooth muscle fibers across the body, whether it is changing the metabolism of glucose in skeletal muscles or causing pupil dilation in the eye.

The autonomic nervous system can influence digestive efficiency, altering the secretion of enzymes from glands and the rate of peristaltic movement. For instance, activation of the sympathetic nervous system slows down digestion and diverts blood flow towards skeletal muscle. It can impair sexual arousal and shut down most non-essential functions of the body. On the other hand, the autonomic nervous system can also enhance digestive secretions, peristaltic movements, encourage normal cycles of circadian activity, encourage deep sleep, and activate the repair mechanisms of the body.

Involuntary actions like sneezing, swallowing or vomiting are also controlled by the ANS. There is evidence that the autonomic nervous system not only influences sexual arousal but also plays a crucial role in maintaining pregnancy and inducing labor. Finally, the autonomic nervous system also changes urinary output and frequency of micturition.

Autonomic Nervous System Divisions :

There are two major divisions of the autonomic nervous system. The first is the sympathetic nervous system. The sympathetic nervous system generally controls the “flight-or-fight” response. This includes releasing stress hormones, regulating the metabolism of cells, and generally maintaining homeostasis in an organism.

The second division of the autonomic nervous system is the parasympathetic nervous system. This division generally controls the “feed-or-breed” responses, including food gathering behaviors, mating rituals, and sexual activity. In most cases, a physiological response by the parasympathetic nervous system is in direct opposition to the results mediated by the sympathetic nervous system.

The autonomic nervous system contains two types of neurons that interact with each other at ganglia near the spinal cord. The initial preganglionic neurons begin at the central nervous system in different parts of the spinal cord. These preganglionic neurons form synapses with postganglionic neurons at ganglia that decorate either side of the spinal cord. The postganglionic neuron forms a synapse with effector cells.

The neurons of the sympathetic nervous system emerge from the thoracic and lumbar regions of the spinal cord, while the parasympathetic neurons are associated with the cranial and sacral regions. The sympathetic nervous system is usually activated in response to emergencies, especially those that threaten survival. On the other hand, the parasympathetic response is related to enhancing growth and reproduction.

Examples of the Autonomic Nervous System Response:

Fight or Flight Responses:

The autonomic nervous system is often described using the response to imminent physical danger and the recovery of the body after the threat has receded. For instance, when faced with a predator, the body increases heart rate and breathing, reduces digestive secretions and activity, and preferentially diverts blood towards skeletal muscles to enable the body to physically combat the challenge. This is usually accompanied by piloerection to conserve body heat.

This is why the sympathetic nervous system is said to mediate the fight-or-flight response. Once the situation has become calmer, the parasympathetic nervous system restores the body towards normal functioning, resuming digestion and excretion, reducing blood pressure and restoring normal circadian rhythms.

Hormones and the Autonomic Nervous System :

Hormones can alter the autonomic nervous system response as well. In fertile, reproducing mammalian females this interaction between the ANS and the endocrine systems is particularly interesting. Estrogen is involved in increasing the activity of a crucial part of the parasympathetic nervous system – the vagus nerve. Estrogen simultaneously dampens sympathetic nervous system activity. The hormone progesterone appears to have the opposite effect.

In the follicular phase of the menstrual cycle, there is increased estrogen concentration within the bloodstream. Under the influence of increased plasma estrogen concentrations, there is an increase in parasympathetic nervous activity, which causes an increase in heart rate variability. On the other hand, during the luteal phase of the menstrual cycle, heart rate variability points towards a decrease in vagal activity. This suggests another shift in the sympathovagal balance.

Autonomic Nervous System and the Cardiovascular System :

The interaction between the autonomic nervous system and the cardiovascular system becomes even more important during pregnancy as there are large-scale changes to hemodynamics. Blood volume, basal oxygen consumption, red cell mass, cardiac output, and the heart rate increase in pregnant women. Both systolic and diastolic blood pressure drop and there is extensive remodeling of all blood vessels. While the changing hormonal environment primarily mediates these changes, the autonomic nervous system is also an important player.

Autonomic Nervous System Disorders:

There are a wide variety of autonomic nervous system disorders within humans. Over 1 million Americans every year will experience dysfunction of the autonomic system, known as dysautonomia. Since the ANS is mainly responsible for the fight-or-flight response and the breed-and-feed response, any disorder will likely affect one of these two systems.

For example, a common ANS disorder is erectile dysfunction, or the inability for a male to get an erection. Other dysautonomias include digestive malfunction, heart or lung control issues, and other malfunctions involving systems which are typically under the control of the subconscious. Because the ANS controls so many aspects of the body, dysautonomias include a huge range of disorders.
B) Differentiate between sympathetic and parasympathetic nervous system. :

ANS ) The sympathetic nervous system prepares the body for the “fight or flight” response during any potential danger. On the other hand, the parasympathetic nervous system inhibits the body from overworking and restores the body to a calm and composed state. The difference between the sympathetic and parasympathetic nervous system are differentiated based on the way the body responds to environmental stimuli.

[image: image12.png]DIFFERENCE BETWEEN SYMPATHETIC AND PARASYMPATHETIC i\ ACESS

PARASYMPATHETIC ® SYMPATHETIC
NERVES NERVES
Constrict Dilate
pupils pupils
Stimulate Inhibit
Saliva Salivation
Slow Increase
heartbeat heartbeat
Constrict | Relax
airways. airways
Stimulate Inhibit
activity of activity of
Stomach Stomach
Stimulate \ Inhibit
gallbladder gallbladder
Stimuiate i
activity of activity of
fitestines Intestines
Contract  Secrete
bladder epinephrine &

norepinephrine

Relax
Bladder





[image: image13.png]Sympathetic | Parasympathetic
Involved in

Involved in maintaining

the fight or homeostasis and

flight also, permits the

response. rest and digest
response.

The

sympathetic The

system parasympathetic

prepares the system aims to

body for any bring the body to

potential a state of calm.

danger.

Sympathetic
system has

[+

Has

3282,? comparatively

athways longer neuron
ﬁence ay ' pathways, hence
faster a slower
response response time.
time.

Increases
heartbeat, hRedggeSt
muscles eartobeat,
tense up muscles relaxes.

e —




[image: image14.png]The pupil

: The pupil
dilates to let
in more light. contracts.
. Saliva secretion
Saliva .
secretion is g]creases,
inhibited. digestion
increases.
On “fight and
flight”
situations,
Adrenaline is No such
released by functions exist in
the adrenal “fight or flight”
glands; more | situations.
glycogen is

converted to
glucose.





Conclusion :The sympathetic nervous system activates the fight or flight response during a threat or perceived danger, and the parasympathetic nervous system restores the body to a state of calm.
