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Introduction

Health is not merely the absence of disease but a state of complete physical, mental, and social
well-being. Understanding health and disease is crucial as it directly impacts human welfare,

productivity, and quality of life.

Key Concepts:
e Health: Complete physical, mental, and social well-being
¢ Disease: Malfunctioning of one or more organs/systems with signs and symptoms
e Pathogen: Disease-causing organism

¢ Immunity: Body's ability to defend against disease-causing organisms

Definition of Health

Historical Perspective:

Ancient Greeks (Hippocrates): Health as balance of certain 'humors' Ayurveda: Similar concept of
balanced humors Modern Understanding: Disproved by experimental evidence (William Harvey's

blood circulation discovery)

Factors Affecting Health:

1. Genetic disorders: Inherited deficiencies from birth



2. Infections: Caused by pathogens

3. Lifestyle factors: Diet, water, exercise, rest, habits

Importance of Health:
¢ Increased work efficiency and productivity
e Economic prosperity
¢ Increased longevity

e Reduced infant and maternal mortality

Health Maintenance Requirements:
e Balanced diet

e Personal hygiene

e Regular exercise

e Yoga practice

e Disease awareness

e Vaccination programs

e Proper waste disposal

e Vector control

e Food and water hygiene

Classification of Diseases

1. Infectious Diseases:

Definition: Easily transmitted from person to person Examples: AIDS, typhoid, malaria, common

cold



2. Non-infectious Diseases:

Definition: Cannot be transmitted between individuals Examples: Cancer, diabetes, genetic

disorders

7.1 COMMON DISEASES IN HUMANS

Bacterial Diseases:

1. Typhoid Fever:

Causative Agent: Salmonella typhi Transmission: Contaminated food and water Entry Route:

Small intestine — blood — other organs Symptoms:

Sustained high fever (39-40°C)
Weakness, stomach pain
Constipation, headache

Loss of appetite Severe Cases: Intestinal perforation and death Diagnosis: Widal test Famous

Case: Mary Mallon (Typhoid Mary) - carrier who spread disease through food

2. Pneumonia:

Causative Agents:

Streptococcus pneumoniae

Haemophilus influenzae Target: Alveoli (air-filled sacs) of lungs Effect: Alveoli filled with fluid —

breathing difficulties Symptoms:
Fever, chills, cough, headache

Gray to bluish lips and fingernails (severe cases) Transmission: Droplets, sharing utensils with

infected persons

Other Bacterial Diseases: Dysentery, plague, diphtheria



Viral Diseases:

Common Cold:
Causative Agent: Rhinoviruses Target: Nose and respiratory passage (not lungs) Symptoms:

¢ Nasal congestion and discharge
e Sore throat, hoarseness

e Cough, headache, tiredness Duration: 3-7 days Transmission: Droplets, contaminated objects

(pens, books, keyboards)

Protozoan Diseases:
1. Malaria:
Causative Agent: Plasmodium species
e P vivax, P malaria, P. falciparum
e Most dangerous: P, falciparum (malignant malaria)
Life Cycle:
1. Entry: Sporozoites through infected female Anopheles mosquito bite
2. Liver Stage: Multiplication in liver cells
3. Blood Stage: Attack red blood cells (RBCs)
4. RBC Rupture: Releases hemozoin (toxic substance)

5. Symptoms: Chill and high fever every 3-4 days

6. Vector: Female Anopheles mosquito (requires two hosts: human and mosquito)

2. Amoebiasis (Amoebic Dysentery):



Causative Agent: Entamoeba histolytica Location: Large intestine Symptoms:

¢ Constipation, abdominal pain and cramps
e Stools with excess mucus and blood clots Transmission:
e Houseflies as mechanical carriers

e Contaminated food and water with fecal matter

Helminthic Diseases:

1. Ascariasis:

Causative Agent: Ascaris (roundworm) Location: Intestinal parasite Symptoms:
¢ Internal bleeding, muscular pain

e Fever, anemia

e Blockage of intestinal passage Transmission: Contaminated water, vegetables, fruits with

parasite eggs

2. Filariasis (Elephantiasis):
Causative Agents:

e Wuchereria bancrofti
o W. malayi Effect: Chronic inflammation of lymphatic vessels Symptoms:
e Gross deformities of lower limbs

e Genital organ swelling Transmission: Female mosquito vectors Development: Slowly

progressive, chronic condition

Fungal Diseases:

Ringworm:



Causative Agents:

e Microsporum, Trichophyton, Epidermophyton Symptoms:
e Dry, scaly lesions on skin, nails, scalp

¢ Intense itching Favorable Conditions: Heat and moisture (skin folds) Transmission: Soil

contact, sharing towels, clothes, combs

Prevention and Control Measures:

Personal Hygiene:

Body cleanliness

e Clean drinking water consumption

Proper food handling

Clean vegetables and fruits

Public Hygiene:

e Proper waste and excreta disposal
e Water reservoir cleaning and disinfection

e Standard hygiene practices in catering

Vector Control (for malaria, filariasis):

e Eliminate stagnant water

e Clean household coolers regularly

e Use mosquito nets

¢ Introduce Gambusia fish (eat mosquito larvae)

¢ Insecticide spraying in ditches and swamps



e Wire mesh on doors and windows

Modern Control Methods:

e Vaccination and immunization programs
e Antibiotic discovery and use
¢ Biotechnology for safer vaccines

e Complete eradication of diseases (e.g., smallpox)

7.2 IMMUNITY

Definition:

Overall ability of the host to fight disease-causing organisms, conferred by the immune system.
Types of Immunity:

7.2.1 Innate Immunity

Characteristics:
¢ Non-specific defense mechanism
¢ Present at birth

¢ First line of defense

Four Types of Barriers:

1. Physical Barriers:

e Skin: Main barrier preventing microorganism entry

e Mucus coating: Traps microbes in respiratory, gastrointestinal, and urogenital tracts

2. Physiological Barriers:



e Stomach acid: Prevents microbial growth
e Saliva: Antimicrobial properties

e Tears: Contain antimicrobial substances

3. Cellular Barriers:
White Blood Cells (Leukocytes):

¢ PMNL-Neutrophils: Polymorpho-nuclear leukocytes
e Monocytes: Phagocytic cells
¢ Natural killer cells: Type of lymphocytes

e Macrophages: In tissues, can phagocytose and destroy microbes

4. Cytokine Barriers:

¢ Interferons: Proteins secreted by virus-infected cells

¢ Function: Protect non-infected cells from viral infection

7.2.2 Acquired Immunity

Characteristics:
¢ Pathogen-specific defense
e Memory-based response

¢ Two types of responses:

e Primary response: First encounter, low intensity

¢ Secondary/Anamnestic response: Subsequent encounters, highly intensified

Key Cells:

B-lymphocytes: Produce antibodies T-lymphocytes: Help B-cells and mediate cellular immunity



Antibody Structure:
Composition: H,L, (2 Heavy chains + 2 Light chains) Types: IgA, IgM, IgE, IgG
Two Types of Acquired Immune Response:

1. Humoral Immune Response:

e Mediated by: B-lymphocytes
¢ Mechanism: Antibody production

e Location: Blood (hence "humoral")

2. Cell-Mediated Immunity (CMI):

Mediated by: T-lymphocytes

Function: Direct cellular response

Importance: Responsible for graft rejection

Self vs Non-self recognition: Distinguishes body's own cells from foreign cells

Organ Transplantation:

Requirements:

e Tissue matching
e Blood group matching

e Immunosuppressive drugs (lifelong) Challenge: Cell-mediated immune response causes graft

rejection



7.2.3 Active and Passive Immunity

Active Immunity:
Definition: Host produces antibodies when exposed to antigens Characteristics:
e Slow response initially

e Long-lasting protection

e Memory formation
Types:
e Natural: Through infection
e Artificial: Through vaccination
Passive Immunity:
Definition: Ready-made antibodies given to protect against foreign agents Characteristics:

e |Immediate protection
e Short-term duration

¢ No memory formation
Examples:

e Mother's milk: Colostrum contains IgA antibodies
¢ Placental transfer: Antibodies from mother to fetus

¢ Antitoxin injections: For tetanus, snake bites



7.2.4 Vaccination and Immunization

Principle:

Based on immune system's memory property

Vaccine Components:
¢ Antigenic proteins of pathogens

¢ Inactivated/weakened pathogens

Mechanism:
1. Vaccine introduces antigens
2. Primary immune response occurs
3. Memory B and T cells formed
4. Rapid secondary response on actual infection

5. Massive antibody production neutralizes pathogens

Modern Vaccine Production:

Recombinant DNA Technology:

¢ Production of antigenic polypeptides in bacteria/yeast
e large-scale production

e Example: Hepatitis B vaccine from yeast

7.2.5 Allergies

Definition:

Exaggerated immune system response to environmental antigens



Key Terms:

¢ Allergens: Substances causing allergic reactions

¢ IgE antibodies: Specific type produced during allergic reactions

Common Allergens:
e Dust mites
e Pollens

e Animal dander

Symptoms:
¢ Sneezing, watery eyes
e Running nose

e Difficulty breathing

Mechanism:
1. IgE antibodies produced against allergens

2. Mast cells release chemicals:

e Histamine

e Serotonin

3. These chemicals cause allergic symptoms

Treatment:
e Antihistamines: Block histamine effects
¢ Adrenalin: Emergency treatment

e Steroids: Reduce inflammation



Modern Lifestyle Impact:

¢ Increased allergy prevalence in urban areas
e Protected early environment may increase sensitivity

® More children suffering from allergies and asthma

7.2.6 Auto Immunity

Definition:

Body's immune system attacks its own cells due to genetic or unknown reasons

Mechanism:
e Loss of ability to distinguish self from non-self
¢ Immune system targets healthy body tissues

e Results in tissue damage

Example:

Rheumatoid Arthritis: Autoimmune disease affecting joints

7.2.7 Immune System in the Body

Components:
e Lymphoid organs and tissues
e Immune cells

e Soluble molecules (antibodies)

Functions:

e Recognize foreign antigens



e Respond to threats
e Remember previous encounters

e Role in allergic reactions and organ transplantation
Lymphoid Organs:
Primary Lymphoid Organs:
Bone Marrow:

¢ Function: Production of all blood cells including lymphocytes

e Role: Main lymphoid organ
Thymus:

¢ Location: Near heart, beneath breastbone
e Age changes: Large at birth, reduces with age, very small by puberty

¢ Function: T-lymphocyte development and maturation

Secondary Lymphoid Organs:
Spleen:

¢ Shape: Large bean-shaped organ
e Components: Lymphocytes and phagocytes

¢ Functions:

e Blood filtration
e Trapping blood-borne microorganisms

e Erythrocyte reservoir

Lymph Nodes:



e Structure: Small solid structures along lymphatic system
e Function: Trap microorganisms and antigens in lymph

e Role: Lymphocyte activation site
Other Secondary Organs:

e Tonsils
e Peyer's patches (small intestine)

e Appendix

MALT (Mucosa-Associated Lymphoid Tissue):
¢ Location: Lining of respiratory, digestive, urogenital tracts

¢ Proportion: ~50% of body's lymphoid tissue

7.3 AIDS

Full Form:

Acquired Immuno Deficiency Syndrome

Key Characteristics:
¢ Acquired: Not congenital, develops during lifetime

¢ Immuno Deficiency: Immune system becomes deficient

¢ Syndrome: Group of symptoms

Historical Context:
¢ First reported: 1981

¢ Global impact: Killed more than 25 million people in 25+ years



Causative Agent:

Human Immunodeficiency Virus (HIV):

e Type: Retrovirus
e Structure: Envelope enclosing RNA genome

¢ Key enzyme: Reverse transcriptase

Transmission Routes:
1. Sexual contact with infected person
2. Blood transfusion with contaminated blood/blood products
3. Sharing infected needles (intravenous drug users)

4. Mother to child through placenta during pregnancy

High-Risk Groups:

Individuals with multiple sexual partners

Intravenous drug addicts

People requiring repeated blood transfusions

Children born to HIV-infected mothers

Important Points:
¢ Not spread by: Casual touch or physical contact
e Spreads through: Body fluids only

e Time lag: Between infection and symptom appearance (few months to many years, usually 5-

10 years)



HIV Life Cycle:
1. Entry: Virus enters macrophages
2. Reverse transcription: RNA genome — viral DNA (using reverse transcriptase)
3. Integration: Viral DNA incorporated into host cell DNA
4. Viral production: Infected cells produce virus particles
5. Macrophage factory: Continuous virus production
6. T-helper cell infection: HIV enters and replicates in TH cells

7. Progressive decrease: Helper T-lymphocyte numbers decline

Disease Progression:

Initial symptoms:

e Bouts of fever
e Diarrhea

e Weight loss
Advanced stage:

e Severe immunodeficiency

¢ Opportunistic infections:

e Bacterial (Mycobacterium)
e Viral infections
e Fungal infections

e Parasitic (Toxoplasma)



Diagnosis:

ELISA: Enzyme Linked Immunosorbent Assay (widely used diagnostic test)

Treatment:

Anti-retroviral drugs:

e Only partially effective
e Can prolong life

e Cannot prevent death (inevitable)

Prevention (Primary Focus):

Importance: No cure available, prevention is best option
NACO: National AIDS Control Organisation (India) WHO programs: Global prevention initiatives
Prevention Measures:

1. Safe blood supply: HIV-free blood from blood banks
2. Disposable needles: Use only once in hospitals/clinics
3. Free condom distribution

4. Drug abuse control

5. Safe sex advocacy

6. Regular HIV check-ups in susceptible populations
Social Aspects:

¢ Should not hide HIV/AIDS status (prevents further spread)
e Need help and sympathy, not social shunning

e Society and medical fraternity must work together



7.4 CANCER

Definition and Significance:
e Major cause of death globally
¢ India: Over 1 million sufferers, many die annually

e Research focus: Mechanisms, treatment, and control

Normal vs Cancer Cells:

Normal Cells:

e Controlled growth and differentiation
e Contact inhibition: Stop dividing when in contact with other cells
e Regulated by cellular mechanisms

Cancer Cells:

¢ Lost contact inhibition property
¢ Uncontrolled division forming masses (tumors)

¢ Breakdown of regulatory mechanisms

Types of Tumors:

Benign Tumors:

¢ Confined to original location
¢ Non-spreading to other body parts

e Little damage caused

Malignant Tumors:



¢ Rapidly growing neoplastic/tumor cells

¢ Invasive: Damage surrounding normal tissues

¢ Nutrient competition: Starve normal cells

e Maetastasis: Spread to distant sites through blood

¢ Most feared property due to spreading ability

Causes of Cancer (Carcinogens):
Physical Carcinogens:
lonizing Radiations:

e X-rays, gamma rays

e Effect: DNA damage — neoplastic transformation
Non-ionizing Radiations:

e UVrays
o Effect: DNA damage

Chemical Carcinogens:
Tobacco smoke chemicals:

e Major cause: Lung cancer

e Multiple carcinogens in tobacco

Biological Carcinogens:
Oncogenic viruses:

¢ Contain: Viral oncogenes



e Effect: Cause cellular transformation
Cellular oncogenes (c-onc)/Proto-oncogenes:
e Present in: Normal cells

e Activation: Under certain conditions — oncogenic transformation

Cancer Detection and Diagnosis:

Importance:

Early detection essential for successful treatment
Diagnostic Methods:

1. Biopsy and Histopathological Studies:

e Process: Suspected tissue cut into thin sections
e Staining: Examined under microscope

e Analysis: By pathologist
2. Blood and Bone Marrow Tests:
¢ For: Leukemias (increased cell counts)

3. Imaging Techniques: Radiography: X-ray imaging CT (Computed Tomography): 3D X-ray
images of internal organs MRI (Magnetic Resonance Imaging): Strong magnetic fields and non-

ionizing radiation for accurate detection
4. Molecular Biology Techniques:

e Cancer-specific antigens: Antibody-based detection

* Genetic testing: Detect inherited susceptibility genes



¢ Preventive advice: Avoid specific carcinogens (e.g., tobacco for lung cancer)

Cancer Treatment:

Common Approaches:
1. Surgery: Physical removal of tumors
2. Radiation Therapy:

e Method: Lethal irradiation of tumor cells

e Care: Protect surrounding normal tissues
3. Chemotherapy:

e Drugs: Kill cancerous cells
¢ Specificity: Some specific for particular tumors

¢ Side effects: Hair loss, anemia, etc.
4. Immunotherapy:

¢ Biological response modifiers: e.g., a-interferon
¢ Function: Activate immune system to destroy tumors

e Basis: Tumor cells avoid immune detection

Combination Treatment: Most cancers treated with combination of surgery, radiotherapy, and

chemotherapy

7.5 DRUGS AND ALCOHOL ABUSE

Current Scenario:

¢ Rising trend: Especially among youth



¢ Serious concern: Multiple harmful effects

¢ Need: Proper education and guidance

Commonly Abused Drugs:
Sources:
¢ Flowering plants: Majority of drugs

¢ Fungi: Some drugs obtained

Types of Abused Drugs:

1. Opioids:

Mechanism: Bind to opioid receptors in CNS and Gl tract
Heroin (Smack):

e Chemical name: Diacetylmorphine

Properties: White, odorless, bitter crystalline compound

Source: Acetylation of morphine from Papaver somniferum (poppy plant)

Administration: Snorting and injection

Effect. Depressant, slows body functions

2. Cannabinoids:

Mechanism: Interact with cannabinoid receptors (mainly in brain)
Source: Cannabis sativa plant inflorescences

Products:

e Marijuana: Flower tops and leaves



e Hashish: Resin

¢ Charas and Ganja: Various combinations
Administration: Inhalation and oral ingestion Effects: Cardiovascular system impact

3. Coca Alkaloids:

Cocaine (Coke/Crack):

e Source: Erythroxylum coca (native to South America)
¢ Mechanism: Interferes with dopamine transport
¢ Administration: Usually snorted

o Effects:

e Potent CNS stimulation
e Euphoria and increased energy

e Hallucinations (excessive dosage)

Other Hallucinogenic Plants:

e Atropa belladona

e Datura
e Sports abuse: Cannabinoids misused by some athletes
4. Prescription Drug Abuse:

Categories:

e Barbiturates
e Amphetamines

e Benzodiazepines



e Other psychiatric medications
Normal use: Depression, insomnia treatment Abuse: When used beyond medical requirements
Morphine: Effective sedative and painkiller for surgery patients
Traditional Use:

¢ Historical: Plants with hallucinogenic properties used for centuries

e Purposes: Folk medicine, religious ceremonies, rituals

¢ Abuse definition: Use for non-medicinal purposes or in harmful amounts/frequency

Tobacco:
Historical use: Over 400 years Forms: Smoking, chewing, snuff
Nicotine effects:

e Adrenal gland stimulation: Release adrenaline and nor-adrenaline

e Cardiovascular: Increased blood pressure and heart rate
Health consequences: Smoking-associated:

e Lung, bladder, throat cancers
¢ Bronchitis, emphysema
e Coronary heart disease

e Gastric ulcers
Chewing-associated:
e Oral cavity cancer

Physiological effects:



¢ Increased CO content in blood
¢ Reduced oxygen concentration

¢ Body oxygen deficiency

Prevention: Despite statutory warnings, smoking remains prevalent

7.5.1 Adolescence and Drug/Alcohol Abuse

Adolescence Definition:
e Process and period: Child becomes mature in attitudes and beliefs
e Age range: 12-18 years
e Bridge: Between childhood and adulthood
¢ Changes: Biological and behavioral

¢ Vulnerability: Mental and psychological development phase
Motivating Factors for Drug/Alcohol Use:

1. Natural Curiosity:

e Experimentation: Natural childhood curiosity

¢ Perceived benefits: Initial positive effects

¢ Progression: From curiosity — escape mechanism
2. Stress Factors:

e Academic pressure: Excel in studies/examinations

e Competition stress: Modern educational environment

3. Social Factors:



e "Cool" perception: Progressive image associated with substance use

¢ Media influence: TV, movies, internet promotion

4. Environmental Factors:

e Family structure: Unstable or unsupportive families

e Peer pressure: Social influence from friends

7.5.2 Addiction and Dependence

Addiction:

Definition: Psychological attachment to drug/alcohol effects Characteristics:

Euphoria seeking: Temporary well-being feeling

Continued use: Even when not needed or self-destructive

Tolerance development: Receptors require higher doses

Vicious circle: Progressive increase in consumption

Important: Even single use can lead to addiction

Dependence:

Definition: Body's tendency to show withdrawal syndrome when drug/alcohol discontinued
Withdrawal Symptoms:

e Anxiety, shakiness
e Nausea, sweating
o Relief: When use resumed

e Severe cases: Life-threatening, requires medical supervision



Social consequences: Ignore social norms to obtain funds for drugs

7.5.3 Effects of Drug/Alcohol Abuse

Immediate Adverse Effects:
e Behavioral: Reckless behavior, vandalism, violence
e Medical: Coma, death (respiratory/heart failure, cerebral hemorrhage)

e Drug combinations: Overdosing and death risk

Warning Signs in Youth:

Academic: Drop in performance, unexplained absences Personal:

e Lack of hygiene interest

Withdrawal, isolation, depression, fatigue

Aggressive and rebellious behavior Social: Deteriorating family/friend relationships Physical:

Weight/appetite fluctuations

Changed sleeping/eating habits

e Loss of interest in hobbies
Long-term Implications:
Criminal Behavior:

¢ Financial needs: May lead to stealing

¢ Family impact: Mental and financial distress to entire family

Health Consequences:

Injection drug users:



¢ Serious infections: AIDS, Hepatitis B
¢ Transmission: Shared needles and syringes

¢ Fatal outcomes: Both infections are chronic and ultimately fatal
Adolescent alcohol use:

e Adult consequences: Heavy drinking in adulthood
e Organ damage: Nervous system and liver (cirrhosis)

¢ Pregnancy effects: Adverse fetal effects
Sports Drug Misuse:
Performance enhancement drugs:

¢ Narcotic analgesics
e Anabolic steroids
e Diuretics

e Hormones Purpose: Increase muscle strength, bulk, aggressiveness, athletic performance

Anabolic Steroid Side Effects:
In Females:

e Masculinization

¢ Increased aggressiveness, mood swings, depression
e Abnormal menstrual cycles

e Excessive facial/body hair growth

e C(litoris enlargement, voice deepening

In Males:



e Acne, increased aggressiveness

e Mood swings, depression

e Reduced testicle size, decreased sperm production
e Kidney/liver dysfunction potential

e Breast enlargement, premature baldness

e Prostate gland enlargement
Adolescent Effects (both sexes):

e Severe facial and body acne

¢ Growth stunting: Premature closure of long bone growth centers

7.5.4 Prevention and Control

Core Principle:

"Prevention is better than cure”

Risk Factors:

¢ Age vulnerability: Young age, especially adolescence
¢ Early identification: Of risk situations

¢ Timely intervention: Remedial measures

Parental and Teacher Responsibility:

Parenting style: High nurturance + consistent discipline = lower substance abuse risk

Prevention Measures:

1. Avoid Undue Peer Pressure:



¢ Individual respect: Each child's choice and personality

¢ Avoid pushing: Beyond threshold limits in studies/sports/activities

2. Education and Counseling:
Life skills training:

e Face problems and stresses
o Accept disappointments and failures

e Healthy channels: Sports, reading, music, yoga, extracurricular activities

3. Seeking Help:
Support systems:

e Parents and peers: Immediate guidance
¢ Trusted friends: Proper advice and emotional support

¢ Benefits: Vent anxiety and guilt feelings

4. Looking for Danger Signs:
Alert observation:

¢ Parents and teachers: |dentify warning signs
¢ Friends: Report to parents/teachers in best interest
¢ Diagnostic approach: Identify underlying causes

¢ Treatment initiation: Proper remedial steps

5. Professional and Medical Help:

Available resources:



Qualified professionals: Psychologists, psychiatrists

Specialized programs: De-addiction and rehabilitation

Success factors: Sufficient effort and willpower

Outcome: Complete recovery and normal healthy life

NEET-Specific Important Points

High-Yield Topics for NEET:
1. Disease Classification:

e [nfectious vs non-infectious diseases
e Pathogen types and examples

e Transmission modes

2. Immunity:

¢ Innate vs acquired immunity
e Active vs passive immunity
e Antibody structure and types

e Vaccination principles

3. AIDS:

e HIV structure and life cycle
e Transmission modes
e Disease progression

e Prevention strategies

4. Cancer:



e Benign vs malignant tumors

Carcinogens and causes

Detection methods

Treatment approaches

Common NEET Question Patterns:
1. Definitional Questions:

e Health definition
e Types of immunity
e Cancer characteristics

e Drug classification

2. Disease-specific Questions:

Causative agents

Symptoms and transmission

Prevention methods

Life cycles (malaria, HIV)

3. Process Questions:

e Immune response mechanism
e Vaccination working
e Cancer development

e Drug effects on body



Memory Aids and Mnemonics

Malaria Plasmodium Species:

"Very Fierce Malaria"

e Vivax
e Falciparum (most dangerous)

e Malaria

Innate Immunity Barriers:

"Physical People Can Call”

Physical barriers

Physiological barriers

Cellular barriers

Cytokine barriers

AIDS Transmission Routes:

"Sexual Blood Needle Mother"

Sexual contact

Blood transfusion

Needle sharing
Mother to child

Drug Categories:

"Opioids Can Cause Concern"



e Opioids (heroin, morphine)
e Cannabinoids (marijuana, hashish)

e Coca alkaloids (cocaine)

Practice Questions for NEET

Multiple Choice Questions:

1. Which of the following is not a barrier of innate immunity? a) Skin b) Saliva c) Antibodies d)

Macrophages

2. AIDS is caused by: a) Bacteria b) Virus c) Fungus d) Protozoan

3. Malignant malaria is caused by: a) P. vivax b) P. malaria c) P. falciparum d) All of these

Short Answer Questions:
1. Distinguish between active and passive immunity with examples.
2. What are the four barriers of innate immunity?

3. List the routes of HIV transmission.

Long Answer Questions:
1. Describe the life cycle of Plasmodium with diagram.
2. Explain the immune system components and their functions.

3. Discuss the causes, detection, and treatment of cancer.

Summary Table: Major Diseases Overview

Disease Causative Agent Type Transmission Prevention
Typhoid Salmonella typhi Bacterial Food/water Hygiene
Pneumonia Streptococcus pneumoniae Bacterial Droplets Vaccination




Disease Causative Agent Type Transmission Prevention
Common cold Rhinoviruses Viral Droplets Hygiene

Malaria Plasmodium spp. Protozoan Mosquito Vector control
Ascariasis Ascaris Helminthic | Contaminated food Sanitation
Ringworm Microsporum Fungal Contact Personal hygiene

Key Equations and Formulas to Remember

1. Antibody Structure: H,L, (2 Heavy + 2 Light chains)

2. Health Definition: Complete physical, mental, and social well-being

3. AIDS Full Form: Acquired Immuno Deficiency Syndrome

4. HIV Type: Retrovirus with RNA genome

EXAM SPRINT - Master Human Health and Disease through understanding disease mechanisms,

immune responses, and prevention strategies. Focus on pathogen identification, immunity types,

and disease prevention methods for comprehensive exam preparation.

Comparative Analysis Tables

Immunity Types Comparison:

Aspect Innate Immunity Acquired Immunity

Specificity Non-specific Pathogen-specific

Time Present at birth Develops over time

Memory No memory Memory-based

Response time | Immediate Slow initially, rapid on re-exposure
Components Physical, physiological, cellular, cytokine barriers B-cells, T-cells, antibodies
Duration Always present Long-lasting after exposure




Active vs Passive Immunity:

Feature

Active Immunity

Passive Immunity

Antibody source

Host produces

Externally provided

Response time Slow Immediate

Duration Long-lasting Temporary

Memory Yes No

Examples Vaccination, infection Mother's milk, antitoxins
Cost Energy investment Ready protection

Cancer Types Comparison:

Characteristic

Benign Tumors

Malignant Tumors

Growth rate

Slow

Rapid

Spread

Local only

Metastasis occurs

Tissue invasion

Non-invasive

Highly invasive

Recurrence Rare after removal Common
Prognosis Good Variable, often poor
Treatment Simple removal Complex multi-modal

Drug Categories and Effects:

Drug Type

Examples Mechanism

Effects

Health Risks

Opioids

Opioid receptor
Heroin, morphine
binding

Euphoria, pain

relief

Addiction, respiratory

depression

Cannabinoids

Marijuana, hashish

Cannabinoid receptors

Relaxation, altered

perception

Cardiovascular effects,

dependence




Drug Type Examples Mechanism Effects Health Risks
Cocaine, Neurotransmitter Heart problems,
Stimulants Energy, alertness
amphetamines interference addiction
Psychological
Hallucinogens | LSD, Datura Various CNS effects Altered reality

dependence

Clinical Applications and Case Studies

Disease Diagnosis Flowcharts:

Malaria Diagnosis:

Ve

Patient with fever + chills

l

Check travel history/endemic area

1

Blood smear examination

l

Identify Plasmodium species

l

Determine severity (P. falciparum most dangerous)
1

Appropriate treatment

Cancer Detection Process:




Suspicious symptoms/screening
l

Physical examination

l

Biopsy collection

!

Histopathological examination
l

Staging (if malignant)

l

Treatment planning

Public Health Strategies:

Vector-Borne Disease Control:
1. Source reduction: Eliminate breeding sites
2. Personal protection: Bed nets, repellents
3. Vector control: Insecticides, biological control
4. Health education: Community awareness

5. Surveillance: Early detection systems

Immunization Programs:

Universal immunization: Routine childhood vaccines

Targeted vaccination: High-risk populations

Herd immunity: Community protection levels

Vaccine safety: Monitoring adverse effects

Cold chain maintenance: Vaccine storage and transport



Laboratory Techniques and Applications

Diagnostic Methods:

ELISA (AIDS Detection):
¢ Principle: Enzyme-linked immunosorbent assay
e Application: HIV antibody detection

e Advantages: High sensitivity, specificity

¢ Limitations: Window period considerations

Widal Test (Typhoid):

¢ Principle: Agglutination reaction
e Antigens tested: O, H, Vi antigens of Salmonella
¢ Interpretation: Rising titers indicate infection

e Limitations: Cross-reactions possible

Modern Biotechnology Applications:
Recombinant Vaccines:

e Hepatitis B vaccine: Produced in yeast

¢ Advantages: Safety, large-scale production

e Future prospects: mRNA vaccines, DNA vaccines

Monoclonal Antibodies:

e Cancer therapy: Targeted treatment
¢ Diagnostics: Specific antigen detection

e Research applications: Laboratory techniques



Environmental and Social Health Factors

Socioeconomic Impact on Health:

Poverty and Disease:

¢ Infectious diseases: Higher prevalence in poor communities
¢ Malnutrition: Compromised immune function
¢ Sanitation: Inadequate facilities increase disease risk

e Healthcare access: Economic barriers to treatment

Urban Health Challenges:

¢ Air pollution: Respiratory diseases, cancer
¢ Lifestyle diseases: Diabetes, hypertension
e Stress factors: Mental health impacts

¢ Allergies: Increased prevalence in urban children

Global Health Initiatives:

WHO Programs:

e Vaccination campaigns: Polio eradication, measles control
¢ Disease surveillance: Early warning systems
e Health education: Community awareness programs

¢ Research coordination: International collaboration

National Health Policies:

e NACO: AIDS control and prevention



¢ National immunization: Routine and campaign-based
e Cancer registries: Epidemiological monitoring

e Tobacco control: Anti-smoking campaigns

Future Perspectives in Health and Disease

Emerging Challenges:

Antimicrobial Resistance:
e Mechanism: Evolutionary pressure from antibiotic use
¢ Consequences: Treatment failures, increased mortality

¢ Prevention: Rational antibiotic use, infection control

¢ Research needs: New drug development, alternatives

Climate Change and Health:

¢ Vector-borne diseases: Expanding geographic range
e Food security: Malnutrition risks
e Extreme weather: Direct health impacts

e Air quality: Respiratory disease burden

Technological Advances:

Precision Medicine:

Genetic testing: Disease predisposition assessment

Personalized treatment: Tailored therapy approaches

Pharmacogenomics: Drug response prediction

Preventive strategies: Risk-based interventions



Digital Health:

¢ Telemedicine: Remote healthcare delivery
¢ Health monitoring: Wearable devices, mobile apps
¢ Big data analytics: Population health insights

¢ Al applications: Diagnostic assistance, treatment optimization

Exam Preparation Strategies

Key Focus Areas for NEET:
High-Priority Topics (Expected Questions):
1. Immunity mechanisms: Innate vs acquired, active vs passive
2. Disease causation: Pathogen types, transmission modes
3. AIDS: HIV life cycle, transmission, prevention
4. Cancer: Benign vs malignant, metastasis concept

5. Drug abuse: Categories, effects, prevention

Moderate-Priority Topics:

1. Specific diseases: Malaria life cycle, bacterial infections

2. Vaccination: Principles, types, mechanisms

3. Immune system organs: Primary vs secondary lymphoid organs
4. Allergies: Mechanism, symptoms, treatment

5. Prevention strategies: Personal and public health measures

Study Techniques:

Concept Maps:



Create visual representations linking:

e Disease — Pathogen — Transmission — Prevention

e Immunity type — Mechanism — Examples — Applications
Case Study Analysis:
Practice with real-world scenarios:

e Patient symptoms — Diagnosis — Treatment

e Public health outbreaks — Control measures — Outcomes

Comparative Tables:
Use structured comparisons for:

e Similar diseases with different causes
e Treatment approaches for various conditions

e Prevention strategies across disease types

Common Exam Mistakes to Avoid:
1. Confusing immunity types: Clear understanding of innate vs acquired
2. Mixing disease transmission modes: Specific for each pathogen
3. Incomplete AIDS knowledge: Focus on HIV life cycle and prevention
4. Cancer terminology confusion: Benign vs malignant characteristics

5. Drug classification errors: Understand mechanisms and sources



Final Review Checklist

Must-Know Definitions:

Health (WHO definition)
Innate vs acquired immunity
Active vs passive immunity
Pathogen, vector, host
Benign vs malignant tumors

Addiction vs dependence

Key Processes to Understand:

Malaria life cycle (Plasmodium)

HIV replication cycle

Immune response (primary vs secondary)
Vaccination mechanism

Cancer development and metastasis

Drug tolerance and withdrawal

Important Examples to Remember:

Bacterial diseases: Typhoid, pneumonia
Viral diseases: Common cold, AIDS
Protozoan diseases: Malaria, amoebiasis
Fungal diseases: Ringworm

Helminthic diseases: Ascariasis, filariasis

Prevention Strategies:

Personal hygiene measures

Public health interventions



Vector control methods
Vaccination programs
Drug abuse prevention

Cancer prevention approaches

This comprehensive coverage ensures thorough preparation for both board examinations and
competitive tests like NEET, with emphasis on understanding concepts rather than mere
memorization.



