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NERVOUS SYSTEM-III 
 

Abstract 
 

The nervous system is essential for regulating 

bodily functions and cognitive processes, but 

it can be affected by complex disorders such 

as schizophrenia and Alzheimer’s disease. 

Schizophrenia is a chronic psychiatric 

disorder characterized by distortions in 

thinking, perception, emotions, and behavior. 

The pathophysiology involves a combination 

of genetic, neurochemical, and structural 

brain abnormalities, particularly in 

dopaminergic pathways. Epidemiologically, 

schizophrenia affects about 1% of the global 

population, typically emerging in late 

adolescence or early adulthood. Symptoms 

include hallucinations, delusions, 

disorganized speech, and impaired cognitive 

function. Diagnosis is based on clinical 

evaluation and the presence of characteristic 

symptoms over time. Treatment involves 

antipsychotic medications, psychotherapy, 

and social support. Complications can 

include disability, social isolation, and 

increased risk of substance abuse and suicide. 

Prevention strategies focus on early 

intervention and reducing stressors that may 

trigger or exacerbate symptoms. 

 

Alzheimer’s disease is a progressive 

neurodegenerative disorder primarily 

affecting the elderly, characterized by 

memory loss, cognitive decline, and 

behavioral changes. The pathophysiology 

involves the accumulation of amyloid-beta 

plaques and tau tangles in the brain, leading 

to neuronal death and brain atrophy. 

Epidemiologically, Alzheimer’s disease is 

the most common cause of dementia, 

affecting millions worldwide and increasing 

in prevalence with age. Symptoms start with 

mild memory lapses and progress to severe 

cognitive and functional impairments. 

Diagnosis is made through clinical 

assessment, cognitive testing, and imaging 

studies. There is no cure, but treatments such 
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as cholinesterase inhibitors and memantine 

can help manage symptoms. Complications 

include complete dependence on caregivers, 

infections, and increased mortality. 

Prevention focuses on lifestyle modifications 

like regular exercise, a healthy diet, mental 

stimulation, and management of 

cardiovascular risk factors to potentially 

reduce the risk of developing Alzheimer’s 

disease. 
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I. SCHIZOPHRENIA 

 

Schizophrenia is a chronic, severe mental disorder that affects how a person thinks, feels, and 

behaves. Individuals with schizophrenia may seem like they have lost touch with reality, 

which can be distressing for them and for those around them. Schizophrenia can also have 

significant impacts on the gastrointestinal (GI) system, often due to the side effects of 

medications and the lifestyle associated with managing a chronic mental illness. 

 

Pathophysiology 

 

Nervous System 

1. Neurotransmitter Dysregulation: Abnormalities in dopamine pathways are central to 

schizophrenia, particularly hyperactivity in the mesolimbic pathway and hypoactivity in 

the prefrontal cortex. 

2. Neurodevelopmental Hypothesis: Schizophrenia may arise from disruptions in brain 

development during prenatal and early life stages. 

3. Genetic Factors: A significant genetic component exists, with multiple genes implicated 

in increasing susceptibility to schizophrenia. 

4. Structural Brain Abnormalities: Reduced gray matter volume in the brain, enlarged 

ventricles, and abnormalities in hippocampal and prefrontal areas. 

 

Gastrointestinal System 

a. Gut-Brain Axis: Increasing evidence suggests that gut microbiota dysbiosis may 

contribute to the pathophysiology of schizophrenia. 

b. Inflammation: Systemic inflammation and elevated levels of inflammatory markers 

have been noted in schizophrenia, potentially influencing both brain and gut health. 

c. Medication Effects: Antipsychotic medications can lead to various GI issues, 

including weight gain, metabolic syndrome, and altered gut motility. 

 

Epidemiology 
a. Prevalence: Schizophrenia affects approximately 1% of the global population. 

b. Onset: Typically manifests in late adolescence to early adulthood, with males often 

presenting earlier than females. 

c. Risk Factors: Family history, prenatal exposure to infections or malnutrition, urban 

upbringing, and cannabis use during adolescence. 

 

Symptoms and Complications 

 

Nervous System 

a. Positive Symptoms: Hallucinations, delusions, thought disorders, movement 

disorders. 

b. Negative Symptoms: Reduced expression of emotions, lack of pleasure, difficulty 

beginning and sustaining activities, reduced speaking. 

c. Cognitive Symptoms: Impaired executive function, attention, working memory. 
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Gastrointestinal System 

a. GI Symptoms: Constipation, diarrhea, bloating, abdominal pain, nausea. 

b. Metabolic Issues: Weight gain, increased risk of diabetes and cardiovascular diseases 

due to antipsychotic medications. 

c. Nutritional Deficiencies: Poor diet and reduced appetite, leading to potential vitamin 

and mineral deficiencies. 
 

Diagnosis 

a. Clinical Assessment: Detailed patient history and symptom evaluation. 

b. Psychiatric Evaluation: Structured interviews and use of standardized diagnostic 

tools like the DSM-5 or ICD-10 criteria. 

c. Neuroimaging: MRI or CT scans to rule out other conditions and to observe brain 

structural abnormalities. 

d. Laboratory Tests: Blood tests to exclude other medical causes of symptoms and to 

monitor the side effects of medications. 

 

Treatment 

 

Nervous System 

a. Pharmacotherapy: Antipsychotics (first-generation and second-generation), mood 

stabilizers, antidepressants. 

b. Psychotherapy: Cognitive-behavioral therapy (CBT), supportive therapy, family 

therapy. 

c. Psychosocial Interventions: Social skills training, vocational rehabilitation, 

community support programs. 

d. Lifestyle Changes: Regular physical activity, healthy diet, and adequate sleep. 

 

Gastrointestinal System 

a. Medications: Probiotics, laxatives, antidiarrheals, and medications to manage 

metabolic side effects. 

b. Dietary Management: Balanced diet rich in fiber, regular meal schedules, and 

avoiding foods that trigger GI symptoms. 

c. Behavioral Therapy: Stress management techniques, education on healthy eating 

habits. 

 

Complications 

a. Chronic Psychiatric Symptoms: Persistent and severe symptoms can lead to 

significant disability. 

b. Physical Health Issues: Increased risk of cardiovascular diseases, diabetes, and other 

metabolic disorders. 

c. Substance Abuse: Higher likelihood of alcohol and drug misuse, often as a form of 

self-medication. 

d. Social and Occupational Impairment: Difficulty maintaining relationships, 

education, and employment. 

e. Suicide Risk: Increased risk of suicide compared to the general population. 
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Prevention 

a. Early Intervention: Identifying and treating symptoms early can improve long-term 

outcomes. 

b. Genetic Counseling: For individuals with a family history of schizophrenia. 

c. Healthy Lifestyle: Regular exercise, balanced diet, and stress management 

techniques. 

d. Avoiding Substance Use: Particularly cannabis and other recreational drugs during 

adolescence. 

e. Regular Medical Check-ups: Monitoring physical health and managing medication 

side effects. 

f. Education and Awareness: Promoting mental health awareness and reducing stigma. 

 

II. ALZHEIMER’S DISEASE 
 

Alzheimer's disease (AD) is a progressive neurodegenerative disorder that primarily affects 

memory, thinking skills, and behavior. It is the most common cause of dementia, accounting 

for 60-70% of cases. 

 

Introduction 

 

Alzheimer's disease gradually destroys brain cells, leading to cognitive decline and memory 

loss. It impacts daily functioning and eventually interferes with the ability to carry out simple 

tasks. 

 

Pathophysiology 

 

The exact cause of Alzheimer's disease is not fully understood, but it involves several key 

pathological changes in the brain: 

1. Amyloid Plaques: Abnormal deposits of beta-amyloid protein form plaques between 

neurons. 

2. Neurofibrillary Tangles: Twisted fibers of tau protein accumulate inside neurons, 

disrupting cell transport systems. 

3. Neuronal Loss: Progressive death of nerve cells (neurons) leads to brain shrinkage 

(atrophy) over time, especially in the hippocampus and cortex. 

4. Neurotransmitter Disruption: Decreased levels of neurotransmitters, including 

acetylcholine, which is crucial for memory and learning. 

5. Inflammation and Oxidative Stress: Chronic inflammation and oxidative damage 

contribute to neuronal dysfunction and death. 

 

Epidemiology 

a. Prevalence: Alzheimer's disease affects millions of people worldwide, with numbers 

expected to rise as the population ages. 

b. Age Distribution: Most common in older adults, with risk increasing significantly 

after the age of 65. 

c. Gender: Women are more likely to develop Alzheimer's disease compared to men, 

partly due to their longer lifespan. 
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Symptoms and Complications 

a. Early Symptoms 

 Mild memory loss, especially of recent events. 

 Difficulty performing familiar tasks. 

 Problems with language (aphasia). 

 Disorientation to time and place. 

 Poor judgment. 

 Changes in mood or behavior. 

 

b. Advanced Symptoms 

 Severe memory loss, including forgetting names of family members or familiar 

objects. 

 Inability to recognize faces or places. 

 Difficulty speaking, swallowing, and walking. 

 Behavioral changes, including agitation, aggression, and hallucinations. 

 Dependency on others for daily care. 

 

c. Complications 

 Progressive Cognitive Decline: Loss of ability to function independently. 

 Medical Complications: Increased risk of infections, falls, and fractures. 

 Behavioral and Psychological Symptoms: Agitation, anxiety, depression, and 

sleep disturbances. 

 End-Stage Complications: Complete loss of ability to communicate, respond to 

surroundings, and control movement. 

 

Diagnosis 

a. Clinical Evaluation: Based on medical history, symptoms, and cognitive tests to 

assess memory, language, and problem-solving abilities. 

b. Neuropsychological Testing: Detailed assessment of cognitive function, including 

memory, attention, and executive function. 

c. Brain Imaging: MRI or CT scans to detect changes in brain structure and rule out 

other causes of dementia. 

d. Biomarkers: Tests for beta-amyloid and tau proteins in cerebrospinal fluid or 

imaging techniques (e.g., PET scans) to identify characteristic changes in the brain. 

 

Treatment 

a. Medications 

 Cholinesterase Inhibitors: Donepezil, rivastigmine, galantamine to improve 

symptoms by increasing acetylcholine levels. 

 Memantine: NMDA receptor antagonist that regulates glutamate activity in the 

brain, improving symptoms and slowing progression. 

b. Symptomatic Treatment 

 Behavioral Interventions: Cognitive stimulation therapy, reality orientation 

therapy to improve quality of life and reduce behavioral symptoms. 

 Psychological Support: Counseling for patients and caregivers to cope with the 

emotional and practical challenges of the disease. 
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c. Experimental Therapies 

 Immunotherapy: Targeting beta-amyloid or tau proteins to reduce their 

accumulation in the brain. 

 Gene Therapy and Stem Cell Therapy: Investigational approaches to repair or 

regenerate damaged neurons. 

 

Complications and Management 

a. Care Planning: Long-term care planning to address safety, medical needs, and 

financial considerations. 

b. Support Services: Accessing community resources, support groups, and respite care 

for caregivers. 

c. Advance Directives: Documenting preferences for medical care and end-of-life 

decisions. 

 

Prevention 

a. Healthy Lifestyle Choices 

 Physical Activity: Regular exercise to improve cardiovascular health and reduce 

risk of cognitive decline. 

 Healthy Diet: Mediterranean-style diet rich in fruits, vegetables, whole grains, 

and lean proteins. 

 Mental Stimulation: Engaging in intellectually stimulating activities, such as 

reading, puzzles, and social interactions. 

 Management of Chronic Conditions: Controlling hypertension, diabetes, and 

other vascular risk factors that may contribute to dementia risk. 

 Social Engagement: Maintaining social connections and participating in social 

activities. 

b. Research: Participation in clinical trials to explore new treatments and preventive 

strategies. 

 

Alzheimer's Disease and the Gastrointestinal System 

 

While Alzheimer's disease primarily affects the brain, it can indirectly impact the 

gastrointestinal (GI) system through several mechanisms: 

 

GI Symptoms and Complications 

a. Dysphagia: Difficulty swallowing, leading to aspiration pneumonia and malnutrition. 

b. Weight Loss: Due to decreased appetite, forgetfulness of meals, or difficulty in 

chewing and swallowing. 

c. Constipation: Common in Alzheimer's patients due to decreased physical activity, 

medications, and changes in routine. 

d. Incontinence: Loss of bowel or bladder control, which can lead to embarrassment 

and social withdrawal. 

 

Managing GI Symptoms 

a. Dietary Modifications: Soft or pureed foods, smaller and more frequent meals, and 

adequate hydration. 

b. Behavioral Interventions: Assistance with eating, reminders to use the restroom, and 

establishing a regular toileting schedule. 
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c. Medications: Laxatives or stool softeners for constipation, anticholinergic 

medications for urinary incontinence. 

 

Preventive Measures for GI Issues 

a. Routine Monitoring: Regular assessment of swallowing function, bowel habits, and 

nutritional status. 

b. Hydration and Nutrition: Ensuring adequate fluid intake and a balanced diet rich in 

fiber and nutrients. 

c. Physical Activity: Encouraging mobility and regular exercise to promote GI motility. 

 

 


