NERVOUS SYSTEM-I

Abstract

The nervous system is crucial for
coordinating body activities and cognitive
functions. Disorders like epilepsy and
Parkinson's  disease significantly affect
neurological health. Epilepsy is a chronic

condition  characterized by  recurrent,
unprovoked seizures due to abnormal
electrical activity in the Dbrain. The

pathophysiology involves various factors,
including genetic mutations, structural brain
abnormalities, and neurotransmitter
imbalances.  Epidemiologically, epilepsy
affects about 50 million people worldwide.
Symptoms range from brief lapses in
attention to severe convulsions. Diagnosis is
primarily through clinical history, EEG, and
neuroimaging. Treatment includes
antiepileptic drugs, lifestyle modifications,
and in some cases, surgery. Complications
can include injury during seizures, cognitive
impairment, and social stigma. Prevention
involves managing risk factors like head
injuries and infections. Parkinson’s disease is
a progressive neurodegenerative disorder
characterized by the loss of dopaminergic
neurons in the substantia nigra. The
pathophysiology involves the accumulation
of Lewy bodies and a decrease in dopamine
production, leading to motor and non-motor
symptoms. Epidemiologically, Parkinson’s
disease affects about 1% of the population
over 60. Symptoms include tremors, rigidity,
bradykinesia, and postural instability. Non-
motor symptoms can include depression,
sleep disturbances, and cognitive decline.
Diagnosis is based on clinical evaluation,
with imaging and response to dopaminergic
therapy aiding in confirmation. Treatment
focuses on symptomatic relief through
medications  like levodopa, dopamine
agonists, and MAO-B inhibitors. Advanced
cases may benefit from deep brain
stimulation. Complications include
worsening motor function, cognitive decline,
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and increased risk of falls. Prevention
strategies are limited but may include
lifestyle factors like regular exercise and a
healthy diet to support overall brain health.
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I. INTRODUCTION

The nervous system is a complex network responsible for transmitting signals between
different parts of the body. It plays a crucial role in regulating and coordinating body
functions, including perception, movement, cognition, and homeostasis.

Components
1. Central Nervous System (CNS): Consists of the brain and spinal cord.
a. Brain: The control center for cognitive functions, emotions, and sensory processing.
b. Spinal Cord: Acts as a conduit for signals between the brain and the rest of the body;
also coordinates reflexes.

2. Peripheral Nervous System (PNS): Includes all nerves outside the CNS. It is divided
into:
a. Somatic Nervous System: Controls voluntary movements and transmits sensory
information from the skin, muscles, and joints.
b. Autonomic Nervous System (ANS): Regulates involuntary functions, such as heart
rate, digestion, and respiratory rate. It is further divided into:
e Sympathetic Division: Prepares the body for stress-related activities (“fight or
flight" response).
e Parasympathetic Division: Promotes relaxation and recovery (“rest and digest"”
response).

Functions

1. Sensory Input: Gathering information from sensory receptors.

2. Integration: Processing and interpreting sensory information to make decisions.
3. Motor Output: Sending commands to muscles and glands to elicit responses.

I1. NERVOUS SYSTEM

1. Epilepsy

Epilepsy is a neurological disorder characterized by recurrent, unprovoked seizures due to
abnormal electrical activity in the brain. These seizures can vary in intensity and presentation,
ranging from brief and nearly undetectable to prolonged and convulsive.

Introduction

Epilepsy is one of the most common neurological disorders, affecting people of all ages. It
can result from various underlying causes, including genetic factors, brain injuries, infections,
and developmental disorders.

Pathophysiology

Epilepsy occurs when there is a disruption in the normal electrical activity of the brain,
leading to excessive and synchronous neuronal firing. This can result from:

a. Genetic Mutations: Certain genes involved in ion channel function, neurotransmitter
receptors, and other neuronal processes may be mutated.
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Structural Brain Abnormalities: Tumors, congenital malformations, and scars from
previous brain injuries can disrupt normal brain activity.

Metabolic Disturbances: Conditions like hypoglycemia, electrolyte imbalances, and
inborn errors of metabolism can provoke seizures.

Infections: Encephalitis, meningitis, and other infections can cause inflammation and
damage to the brain, leading to seizures.

Autoimmune Disorders: Autoimmune processes can target neuronal tissues and
disrupt normal brain function.

Epidemiology

a.

b.

Prevalence: Epilepsy affects approximately 50 million people worldwide, making it
one of the most prevalent neurological conditions.

Age Distribution: It can occur at any age but is most commonly diagnosed in
childhood, adolescence, and in individuals over 60.

Gender: It affects both males and females equally, although certain types of epilepsy
may be more common in one gender.

Symptoms and Complications

a.

b.

Symptoms
e Seizures: The primary symptom of epilepsy, which can be of various types:
» Generalized Seizures: Affect both hemispheres of the brain and can include
tonic-clonic (grand mal), absence (petit mal), myoclonic, and atonic seizures.
» Focal Seizures: Originate in one area of the brain and can be simple (without
loss of consciousness) or complex (with altered consciousness).
e Auras: Sensory, motor, or psychic sensations that precede a seizure.
e Postictal State: Confusion, fatigue, and other symptoms following a seizure.

Complications

e Injury: Due to falls, accidents, or self-harm during seizures.

e Status Epilepticus: A medical emergency where seizures last longer than five
minutes or occur back-to-back without recovery in between.

e Sudden Unexpected Death in Epilepsy (SUDEP): Unexplained death in
individuals with epilepsy, thought to be related to respiratory or cardiac
dysfunction during seizures.

e Psychosocial Issues: Anxiety, depression, and social stigma.

Diagnosis

a.

b.

C.
d.
e.

Medical History and Physical Examination: Detailed patient history and
neurological examination.

Electroencephalogram (EEG): Records electrical activity in the brain and helps
identify abnormal patterns associated with epilepsy.

Neuroimaging: MRI or CT scans to detect structural abnormalities in the brain.
Blood Tests: To rule out metabolic causes or infections.

Video Monitoring: For capturing and analyzing seizure activity.

Treatment

a.

DOI:

Medications: Antiepileptic drugs (AEDs) are the mainstay of treatment and include:
e Phenytoin
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e Carbamazepine
e Valproate
e Lamotrigine
e Levetiracetam
e Topiramate

b. Surgery: For patients with refractory epilepsy, surgical options like lobectomy,
lesionectomy, or corpus callosotomy may be considered.

c. Vagus Nerve Stimulation (VNS): A device implanted to stimulate the vagus nerve
and reduce seizure frequency.

d. Ketogenic Diet: High-fat, low-carbohydrate diet that can help control seizures in
some patients.

e. Lifestyle Modifications: Avoiding seizure triggers, maintaining a regular sleep
schedule, and stress management.

Prevention
a. Prenatal Care: Ensuring good prenatal care to prevent brain injuries and infections in
newborns.
b. Injury Prevention: Using helmets and safety measures to prevent head injuries.
c. Vaccinations: Protecting against infections like meningitis and encephalitis.
d. Early Treatment: Managing underlying conditions that can lead to epilepsy, such as
febrile seizures in children.

Epilepsy and the Gastrointestinal System

While epilepsy primarily affects the nervous system, it can have various impacts on the
gastrointestinal (Gl) system, both as direct complications of seizures and as side effects of
treatment.

GI Symptoms and Complications

a. Nausea and Vomiting: Common side effects of antiepileptic drugs (AEDs) like
phenytoin, valproate, and carbamazepine.

b. Dyspepsia and Gastric Ulcers: Chronic use of AEDs can lead to gastrointestinal
discomfort and ulcers.

c. Diarrhea or Constipation: Some AEDs can alter bowel habits.

d. Pancreatitis: Valproate has been associated with pancreatitis, which is inflammation
of the pancreas.

Gl Impact of Seizures
a. Aspiration: During a seizure, especially tonic-clonic seizures, there is a risk of
aspiration of stomach contents into the lungs, leading to aspiration pneumonia.
b. Esophageal Injuries: Seizure activity can sometimes cause spasms or injuries to the
esophagus.

Managing Gl Complications
a. Medication Adjustments: Switching to AEDs with fewer Gl side effects.
b. Supportive Care: Using antiemetics for nausea and proton pump inhibitors (PPIs) or
H2 blockers for gastric ulcer prevention.

DOL: https://www.iipseries.org/view-pub-book.php?bookid=340&bookname=edited-book-of-
pathophysiology 140



Edited Book of Pathophysiology
ISBN: 978-93-6252-682-3

1P Series, Chapter- 11
NERVOUS SYSTEM-I

c. Dietary Modifications: Adjusting diet to manage symptoms like diarrhea or
constipation.

d. Monitoring and Early Intervention: Regular monitoring for signs of pancreatitis
and other serious GI complications.

Preventive Measures for GI Issues
a. Regular Monitoring: Routine blood tests to monitor liver and pancreatic function in
patients on AEDs.
b. Hydration and Nutrition: Ensuring adequate hydration and a balanced diet to
support Gl health.
c. Patient Education: Informing patients about potential Gl side effects and
encouraging them to report symptoms early.

Epilepsy management requires a comprehensive approach that addresses both neurological
and gastrointestinal aspects to improve the overall quality of life for patients.

I11. PARKINSON’S DISEASE

Parkinson's disease (PD) is a progressive neurodegenerative disorder that primarily affects
movement control. It results from the loss of dopamine-producing neurons in the substantia
nigra, a region of the brain involved in regulating movement.

Introduction

Parkinson's disease is characterized by motor symptoms such as tremors, rigidity,
bradykinesia (slowness of movement), and postural instability. It also has non-motor
symptoms that can significantly impact quality of life.

Pathophysiology

The primary pathological feature of Parkinson's disease is the degeneration of dopaminergic
neurons in the substantia nigra pars compacta. This leads to a depletion of dopamine in the
striatum, which is crucial for coordinating smooth and balanced muscle movements. The
exact cause of neuronal loss is not fully understood but is believed to involve a combination
of genetic and environmental factors. The accumulation of Lewy bodies, which are abnormal
aggregates of the protein alpha-synuclein, is a hallmark of PD and contributes to neuronal
dysfunction and death.

Epidemiology
a. Prevalence: Parkinson's disease affects approximately 1% of the population over the
age of 60, with incidence increasing with age.
b. Age Distribution: Most commonly diagnosed in people over 60, but early-onset
Parkinson's can occur before the age of 50.
c. Gender: Men are slightly more likely to develop Parkinson's disease than women.

Symptoms and Complications
a. Motor Symptoms
e Tremor: Often starts in a limb, usually the hand or fingers. Characteristic "pill-
rolling™ tremor at rest.
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e Bradykinesia: Slowness of movement, making everyday tasks difficult and time-

consuming.

e Rigidity: Muscle stiffness that can occur in any part of the body, leading to pain
and a reduced range of motion.

e Postural Instability: Impaired balance and coordination, increasing the risk of
falls.

Non-Motor Symptoms

e Cognitive Impairment: Memory problems, difficulty concentrating, and
eventually, dementia in some patients.

e Mood Disorders: Depression, anxiety, and apathy.

e Autonomic Dysfunction: Issues with blood pressure regulation, bladder control,
and sexual function.

e Sleep Disorders: Insomnia, restless legs syndrome, and REM sleep behavior
disorder.

Complications
Falls and Injuries: Due to impaired balance and coordination.

e Swallowing Difficulties: Leading to aspiration pneumonia and malnutrition.
e Immobility: Resulting in muscle atrophy, joint problems, and pressure sores.
e Cognitive Decline: Progressing to dementia in advanced stages.

Diagnosis

a.

Clinical Evaluation: Diagnosis is primarily based on medical history and
neurological examination. The presence of at least two of the cardinal motor
symptoms (tremor, bradykinesia, rigidity) is required.

Imaging: MRI or CT scans are used to rule out other conditions, while DaTscan
(dopamine transporter scan) can help confirm the diagnosis by showing reduced
dopamine function in the brain.

Response to Dopaminergic Medication: A significant improvement in symptoms
with dopaminergic medication can support the diagnosis of PD.

Treatment

a.

DOI:

Medications

e Levodopa: The most effective treatment, converted to dopamine in the brain.
Often combined with carbidopa to prevent peripheral conversion of levodopa.

e Dopamine Agonists: Mimic dopamine effects in the brain (e.g., pramipexole,
ropinirole).

e MAO-B Inhibitors: Reduce the breakdown of brain dopamine (e.g., selegiline,
rasagiline).

e COMT Inhibitors: Prolong the effect of levodopa (e.g., entacapone).

e Anticholinergics: Help control tremor and rigidity (e.g., trihexyphenidyl).

e Amantadine: Provides mild relief of symptoms and reduces dyskinesias.

. Surgical Treatments

e Deep Brain Stimulation (DBS): Electrodes implanted in the brain to deliver
electrical impulses that reduce motor symptoms.
e Lesioning Procedures: Thalamotomy or pallidotomy to destroy small parts of the
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brain causing symptoms.

Supportive Therapies

Physical Therapy: Improves mobility, flexibility, and balance.
Occupational Therapy: Helps maintain independence in daily activities.
Speech Therapy: Assists with speech and swallowing difficulties.
Psychological Support: Counseling and support groups for mental health.

Complications and Management

a.

b.

Motor Fluctuations: Adjusting medication schedules and doses to manage "on-off"
periods and dyskinesias.

Cognitive Decline: Cholinesterase inhibitors for dementia, cognitive behavioral
therapy, and support for caregivers.

Psychiatric Symptoms: Antidepressants, antipsychotics (with caution), and
counseling.

Autonomic Dysfunction: Medications and lifestyle changes for blood pressure
management, bladder control, and sexual dysfunction.

Prevention

Currently, there is no known way to prevent Parkinson's disease, but certain lifestyle choices
may reduce the risk or delay the onset:

a.
b.

Regular Exercise: May help maintain motor function and slow disease progression.
Healthy Diet: A diet rich in antioxidants, omega-3 fatty acids, and a Mediterranean
diet may be beneficial.

Avoiding Toxins: Reducing exposure to environmental toxins such as pesticides and
heavy metals.

Monitoring and Managing Health Conditions: Keeping other health conditions
such as cardiovascular diseases, diabetes, and hypertension under control.

Parkinson's Disease and the Gastrointestinal System

Gastrointestinal symptoms are common in Parkinson's disease and can significantly affect the
quality of life. These symptoms often result from both the disease itself and the side effects of
medications.

Gl Symptoms and Complications

a.

b.
C.
d.

Constipation: One of the most common non-motor symptoms, due to slowed colonic
transit and impaired autonomic function.

Gastroparesis: Delayed gastric emptying leading to nausea, vomiting, and bloating.
Dysphagia: Difficulty swallowing, increasing the risk of aspiration and pneumonia.
Drooling (Sialorrhea): Due to impaired swallowing and reduced spontaneous
swallowing.

Weight Loss: Resulting from difficulty eating, swallowing problems, and increased
energy expenditure due to tremors.

Managing Gl Symptoms

a.

DOI:

Dietary Adjustments: High-fiber diet, adequate hydration, and small, frequent meals
to manage constipation and gastroparesis.
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Medications: Laxatives, stool softeners, and prokinetic agents for managing
constipation and gastroparesis.

Swallowing Therapy: Speech and swallowing therapy to improve dysphagia.
Botulinum Toxin Injections: For managing severe drooling.

Preventive Measures for Gl Issues

a.

b.

Regular Monitoring: Early identification and management of Gl symptoms through
regular follow-ups.

Hydration and Fiber Intake: Ensuring adequate water and fiber intake to prevent
constipation.

Exercise: Encouraging physical activity to stimulate bowel movements.

Medication Review: Regularly reviewing medications to adjust for those
contributing to Gl side effects.

A comprehensive approach that includes both neurological and gastrointestinal management
is essential for improving the overall quality of life for individuals with Parkinson's disease.

DOI:

https://www.iipseries.org/view-pub-book.php?bookid=340&bookname=edited-book-of-

pathophysiology 144



