Health: The Ultimate Treasure

Complete Chapter Study Notes & Conceptual Guide — NCERT Grade 8 Science (Chapter 3)

Target Audience: Grade 8 CBSE / NCERT Students Subject: Science (Biology & Public Health)

CHAPTER OVERVIEW

This chapter explores the multi-dimensional nature of human health, demonstrating that true well-being goes
beyond merely not being sick to encompass complete physical, mental, and social wellness. It examines how
diseases develop and spread, contrasting communicable (infectious) and non-communicable (lifestyle/
deficiency) diseases, while highlighting the underlying biological mechanisms. Understanding these concepts
is vital because it empowers students to adopt protective health habits, make informed lifestyle choices, and
appreciate historical and modern scientific breakthroughs—such as vaccination and antibiotics—that
safeguard public health.

KEY CONCEPTS EXPLAINED

1. Concept of Health & Its Dimensions (Section 3.1)

Explanation: Health is not just the absence of disease or physical infirmity. According to the World Health
Organization (WHO), health is a state of complete physical, mental, and social well-being.

The "Why" Behind It (Logic & Cause-Effect): The human body operates as an interconnected system.
Physical illness (e.g., severe pain) affects mental focus and mood; conversely, mental stress (e.g., anxiety,
loneliness) triggers physical responses like headaches, insomnia, or digestive issues. Social isolation starves
the mind of emotional support, weakening overall functioning.

Real-World Example / Case Study: Consider a Grade 8 student moving to a new city. Due to lack of friends
(social distress) and spending excessive time on screen, he suffers from stress, insomnia, weight loss, and
headaches (physical symptoms). Treating only his headaches with medication won't solve the problem; fixing his
social environment and screen habits restores true health.

Scientific & Cultural Heritage (Ayurveda): Ancient Indian Ayurveda defines true health as a harmony of body, mind,
and surroundings. It emphasizes Dinacharya (daily routine), Ritucharya (seasonal routine), and eating according to
one's Prakriti (body constitution) along with practices like Yoga, Meditation, and Pranayama.

Health (WHO Definition): State of complete physical, mental, and social well-being, not merely the absence of
disease.

Dinacharya: Ayurvedic daily routine aimed at maintaining physiological and mental balance.
Ritucharya: Seasonal adjustments in diet and lifestyle to preserve health across changing weather.

Prakriti: An individual's unique biological constitution in Ayurvedic medicine.
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2. Maintaining a Healthy Lifestyle & Environment (Section 3.2)

Explanation: Maintaining good health requires active choices grouped into personal habits (lifestyle) and
environmental management.

« Healthy Lifestyle Factors: Consuming a balanced diet rich in fruits, vegetables, and whole grains;
maintaining physical activity (outdoor play, cycling); limiting screen time; getting 7—8 hours of restful sleep;
avoiding fast food, excessive sugar, and oil; and strictly saying 'NO' to tobacco, alcohol, and drugs.

* Clean Environment & AQI: Clean air, safe drinking water, and hygienic surroundings prevent disease
transmission. In cities, vehicle and factory emissions degrade air quality. The Air Quality Index (AQl)
measures how clean or polluted the air is.

The "Why" Behind It: Stagnant water and garbage piles create ideal breeding grounds for disease vectors like
mosquitoes and flies. Poor ambient air damages respiratory cilia, leading to coughing, allergies, and asthma.

Air Quality Index (AQI): A standardized indicator used to report daily ambient air quality and associated health risks.

Personal Hygiene: Individual cleanliness practices (washing hands, bathing, brushing) that prevent pathogen entry.

3. Symptoms vs. Signs of lliness (Section 3.3)

Explanation: When the body's organ systems stop functioning normally, it signals distress through symptoms
and signs.

Key Distinction (Logic):

* Symptom (Subjective): What the patient feels and describes, but others cannot directly observe or measure
(e.g., headache, body pain, tiredness, dizziness, nausea).

* Sign (Objective): What a doctor or observer can see, feel, or measure using diagnostic tools (e.g., elevated
body temperature via thermometer, skin rashes, high blood pressure, localized swelling).

Symptom: Subjective evidence of disease felt internally by the patient.

Sign: Objective, measurable indication of disease observed by an examiner.

4. Classification & Transmission of Diseases (Section 3.4)

Explanation: Diseases are categorized based on whether they can spread between individuals and their
underlying cause.

Category Communicable (Infectious) Diseases Non-Communicable Diseases (NCDs)

Definition Diseases caused by pathogens that spread from Diseases not caused by pathogens; cannot spread from
an infected person to a healthy person. person to person.

Primary Microorganisms (Bacteria, Viruses, Fungi, Unhealthy lifestyle, poor diet, physical inactivity, genetic

Causes Protozoa) and Parasitic Worms. factors, environmental pollution, nutrient deficiency.

Examples Common cold, Flu, Typhoid, Cholera, Malaria, Diabetes, Obesity, High Blood Pressure, Cancer, Asthma,
Dengue, Tuberculosis, Chickenpox. Scurvy, Goitre.

Duration
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Category

Communicable (Infectious) Diseases

Often acute (short duration), though some (like

TB) can be chronic.

| Modes of Transmission for Communicable Diseases

Non-Communicable Diseases (NCDs)

Frequently chronic (lasting longer than 3 months or a
lifetime).

« Airborne: Droplets released during coughing or sneezing (e.g., Cold, Flu, Measles, Chickenpox,
Tuberculosis).

» Water/Foodborne: Consuming water or food contaminated with pathogens or faecal matter (e.g., Cholera,
Typhoid, Hepatitis A, Ascariasis).

* Vector-borne: Transmitted by carriers/insects like mosquitoes or houseflies (e.g., Malaria transmitted by

female Anopheles mosquito, Dengue by Aedes mosquito).

* Direct / Contact: Physical contact, shaking hands, or sharing personal items like towels and clothes (e.g.,
Chickenpox, Skin infections).

Pathogen: A disease-causing biological organism (bacteria, virus, protozoan, fungus, worm).

Vector: An organism (like a mosquito or fly) that carries pathogens from an infected host to a healthy individual without
getting diseased itself.

Parasite: An organism that lives on or inside another host organism and consumes its nutrients (e.g., Ascaris

roundworms).

Chronic Disease: A long-lasting medical condition persisting for more than 3 months.

COMPREHENSIVE COMMUNICABLE DISEASES SUMMARY

Disease

Causal Agent

Site of
Infection

Major Symptoms

Transmission Mode

Key Preventive
Measures

Common
Cold & Flu

Chickenpox

Measles

Tuberculosis

(TB)

Hepatitis A

Cholera
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Virus

Virus

Virus

Bacteria

Virus

Bacteria

Respiratory
Tract

Skin,
Respiratory
Tract

Skin,
Respiratory
Tract

Lungs

(primarily)

Liver

Intestine

Nasal discharge, sore
throat, fever, cough, body
ache

Mild fever, itchy skin,
rashes, fluid-filled blisters

Fever, sore throat,
reddish rashes on neck,
ears, body

Persistent cough, fever,
fatigue, loss of appetite,
night sweats

Fatigue, fever, nausea,

vomiting, jaundice (yellow

eyes/skin), right upper
abdominal pain

Severe watery diarrhoea,
rapid dehydration

Air / Droplets, Contact

Air, Direct Contact

Air / Droplets

Air / Droplets

Contaminated Water &
Food

Contaminated Water &
Food

Wash hands, cover
mouth/nose, wear
masks, isolate

Patient isolation,
vaccination, hygiene

Vaccination (MMR),
patient isolation,
hygiene

BCG Vaccine, avoid
close contact, cover
mouth while coughing

Drink boiled water,
Hepatitis A vaccine,
personal sanitation

Boiled water, cooked
food, sanitary
disposal of sewage,
vaccination
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Disease

Causal Agent

Site of
Infection

Major Symptoms

Transmission Mode

Key Preventive
Measures

Typhoid Bacteria

Ascariasis Worms
(Roundworm)

Malaria Protozoa
(Plasmodium)

Dengue Fever = Virus

Intestine

Intestine

Blood, Liver

Skin, Blood

High fever, headache,
abdominal discomfort,
diarrhoea

Worms in stool, poor
growth, weight loss,

anaemia, abdominal
discomfort

High fever, profuse
sweating, periodic chills

High fever, severe
headache, muscle and
joint pain ("breakbone
fever"), nausea

Contaminated Water &
Food

Contaminated Soil,
Water, Unwashed
Vegetables

Vector (Female
Anopheles Mosquito)

Vector (Aedes
Mosquito)

5. Immunity, Vaccination & Historic Milestones (Section 3.5)

Safe drinking water,
proper sanitation,
food hygiene, Typhoid
vaccine

Wash hands before
meals, wash fruits/
vegetables, clean
sanitation

Mosquito nets/
repellents, eliminate
standing water, wear
long sleeves

Prevent mosquito
breeding in stagnant
water, nets, repellents

Explanation: The body possesses a natural defense system—the immune system—that fights off disease-

causing pathogens. The ability of the body to resist and fight infections is called immunity.

infection.

illness develops (Acquired Immunity).

CRUCIAL EXAM RULE: Vaccines are Preventive, NOT Curative!

Vaccines build future protection before an infection occurs. They cannot treat or cure a person who is already
actively sick with the disease.

Historical Breakthroughs & Scientist Spotlights:

Immunity: The body's natural or acquired ability to resist and fight pathogens.

How Vaccination Works (Mechanism): A vaccine introduces a dead, weakened (attenuated), or harmless
protein fragment of a pathogen into the body. This does not cause disease, but it trains white blood cells to
recognize the germ's unique antigens. The immune system creates memory cells and antibodies. If the real,
live pathogen enters the body later, the immune system launches a swift, powerful attack to destroy it before

* Edward Jenner (1790s): Discovered the smallpox vaccine. Observed that milkmaids infected with milder cowpox
never contracted deadly smallpox. He inoculated a boy with cowpox sap, proving it conferred immunity against
smallpox. Smallpox was officially eradicated worldwide in 1979.

« Variolation (Indian Scientific Heritage): Long before modern vaccines, traditional Indian practitioners
(Teekedaars) practiced variolation—scratching smallpox sore material onto healthy skin to induce a mild, protective

 Dr. Maharaj Kishan Bhan: Renowned Indian biomedical scientist who spearheaded the development of the
indigenous, affordable Rotavirus vaccine, protecting millions of children from severe diarrheal disease.

« India's Global Vaccine Role: India is a global leader in vaccine manufacturing (producing over 200 crore
COVID-19 doses) and distributed vaccines to over 100 countries under the Vaccine Maitri initiative.

Acquired Immunity: Protection developed by the immune system after exposure to a pathogen or a vaccine.
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Variolation: An ancient immunization technique using material from smallpox sores to confer mild infection and
immunity.

6. Treatment of Diseases & Antibiotic Resistance (Section 3.5.1)

Explanation: When immunity fails and an infection occurs, medical treatments are required. Antibiotics are
specialized medicines that destroy or inhibit the growth of bacteria.

Why Antibiotics Do NOT Work Against Viral Infections (Cold/Flu): Antibiotics specifically target biological
structures unique to bacteria (such as bacterial cell walls or bacterial ribosomes). Viruses do not have cell walls
or independent cellular machinery; they replicate inside human host cells. Therefore, antibiotics have zero effect
on viruses (like the cold, flu, or COVID-19).

The Rising Threat: Antibiotic Resistance

When antibiotics are taken indiscriminately (e.g., for viral colds, unprescribed, stopping doses early, or overusing
them in animal feed), susceptible bacteria die, but naturally mutant bacteria survive and multiply. These
"superbugs" pass resistance genes to other bacteria, rendering standard antibiotics ineffective.

Alexander Fleming & Penicillin (1928): Fleming accidentally noticed that green mould (Penicillium notatum) growing
on an open Petri dish killed surrounding bacterial colonies. This chance observation led to Penicillin, the world's first
life-saving antibiotic.

Dr. Kamal Ranadive (1917-2001): Pioneering Indian biomedical researcher who studied the link between hormones,
viruses, and cancer. Her work demonstrated how tobacco smoke, poor diet, and pollution increase cancer risk,
underscoring lifestyle prevention.

Antibiotic: A chemical drug produced by microorganisms that kills or inhibits bacterial growth.

Antibiotic Resistance: The biological capability of bacteria to survive and multiply despite exposure to antibiotics
designed to kill them.

Traditional Systems (Ayurveda/Siddha/Unani): Holistic healthcare systems using natural herbs and diet to manage
routine wellness and recovery.

DIAGRAMS & PROCESS EXPLANATIONS

P

e
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FIGURE 1: MECHANISM OF ACQUIRED IMMUNITY VIA VACCINATION

1. Administration 2. Immune Response 3. Memory Formation 4. Protection
Harmless/weakened White blood cells Immune system creates Real pathogen instantly
pathogen injected - produce specific = long-term memory cells destroyed upon future

antibodies entry

Explanation: The vaccine acts as a drill for the immune system. It teaches the body how to manufacture antibodies without exposing
the individual to the dangers of full-blown disease.

FIGURE 2: DEVELOPMENT & SPREAD OF ANTIBIOTIC RESISTANCE
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1. Misuse 2. Selection 3. Multiplication 4. Community Spread

Taking antibiotics for viral Normal bacteria killed; Resistant bacteria Superbugs spread via
cold or incomplete dose resistant mutants survive multiply and share genes hospitals, food, and

water E
Explanation: Indiscriminate antibiotic use selects for resistant bacterial strains, making routine infections untreatable. i

S S

IMPORTANT POINTS TO REMEMBER (EXAM HIGHLIGHTS)

» Three Dimensions of Health: Health requires physical fitness, mental tranquility, and healthy social relationships
(WHO).

* Symptom vs. Sign: Symptoms are felt by the patient (pain, fatigue); Signs are measured by a doctor (fever, rash,
blood pressure).

* Deficiency Diseases: Non-communicable diseases caused by lack of specific dietary nutrients (e.g., Scurvy =
Vitamin C deficiency, Goitre = lodine deficiency, Anaemia = Iron deficiency).

* Vectors: Female Anopheles mosquito transmits Malaria (Protozoa); Aedes mosquito transmits Dengue (Virus).
Mosquitoes breed in stagnant water.

» Edward Jenner (1790s): Created the first vaccine using cowpox virus to protect against deadly smallpox.
Smallpox was eradicated globally by 1979.

* Alexander Fleming (1928): Discovered Penicillin from Penicillium notatum mould, pioneering antibiotic medicine.

* Antibiotic Strict Rule: Antibiotics work ONLY against bacteria, NEVER against viruses. Always finish the
prescribed dose.

* Monsoon Peak: Dengue and Malaria peak during monsoon months (July—September) due to stagnant rainwater
accumulated in puddles, coolers, and containers providing breeding sites.

COMMON CONFUSIONS & STUDENT MISTAKES

1. Mistake: Thinking health is just "not being sick."
Correction: A person without physical disease can still be unhealthy if suffering from severe anxiety, depression, or
social isolation.

2. Mistake: Asking for antibiotics when having a common cold or flu.
Correction: Colds and flu are caused by viruses. Antibiotics target bacterial cellular structures and are completely
ineffective against viruses. Taking them needlessly promotes antibiotic resistance.

3. Mistake: Confusing Mosquitoes as Causal Agents of Malaria/Dengue.
Correction: Mosquitoes do NOT cause the disease; they are vectors (carriers). The causal agent of Malaria is a
protozoan (Plasmodium), and for Dengue, it is a virus.

4. Mistake: Believing Vaccines cure diseases.
Correction: Vaccines are preventive (given before infection to train immunity). They cannot cure an active infection
once a person is already sick.

5. Mistake: Stopping an antibiotic course early once symptoms improve.

Correction: Stopping early leaves partially resistant bacteria alive in the body, allowing them to multiply and
develop full antibiotic resistance.
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QUICK RECAP SUMMARY (LAST-MINUTE REVISION CHEAT SHEET)

v WHO Health Definition: Physical + Mental + Social well-being (not just no disease).

v Symptom vs Sign: Feeling = Symptom (pain); Measurement = Sign (fever).

v Disease Types: Communicable (germs/spreadable) vs Non-Communicable (lifestyle/genetics/deficiency).

v Pathogens: Bacteria, Viruses, Protozoa, Fungi, Parasitic Worms.

v Mosquito Vectors: Anopheles — Malaria (Protozoa); Aedes — Dengue (Virus). Prevent by clearing stagnant water.

v Waterborne Diseases: Cholera (bacteria), Typhoid (bacteria), Hepatitis A (virus), Ascariasis (worm). Prevent by boiling
water.

v Airborne Diseases: Cold/Flu (virus), Measles (virus), Chickenpox (virus), Tuberculosis (bacteria). Prevent by masks and
handwashing.

v Vaccine Principle: Weakened/dead germ — trains white blood cells — creates memory cells — future immunity.
(Discovered by Jenner for Smallpox).

v Antibiotics: Kill bacteria ONLY (Fleming discovered Penicillin). Misuse causes Antibiotic Resistance.

SELF-CHECK QUESTIONS (TEST YOUR UNDERSTANDING)

Question 1  SHORT ANSWER

Define health according to the World Health Organization (WHQO). Why is a person suffering from loneliness and
insomnia not considered fully healthy despite having no physical infection?

Answer: WHO defines health as a state of complete physical, mental, and social well-being, and not merely the absence of
disease. A person with social isolation and insomnia suffers from compromised mental and social well-being, which directly
degrades overall physiological functioning.

Question 2 CONCEPTUAL

Differentiate clearly between a symptom and a sign of a disease with two examples for each.

Answer: A symptom is a subjective feeling experienced and reported by the patient (e.g., headache, dizziness, nausea). A sign
is an objective, measurable physical observation made by a healthcare provider (e.g., body temperature of 102°F on a
thermometer, skin rash, swelling).

Question 3  APPLICATION / REASONING

A doctor refuses to prescribe antibiotics to a patient suffering from the common cold and flu. Explain the
biological reasoning behind the doctor's decision.

Answer: Common cold and flu are caused by viruses. Antibiotics specifically target bacterial structures (like bacterial cell walls or
metabolic enzymes). They have no effect on viruses. Taking antibiotics for viral infections is ineffective and contributes to
antibiotic resistance.
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Question 4 CASE STUDY ANALYSIS

Hospital data indicates a massive surge in Dengue cases during July, August, and September. Why do Dengue
cases peak during these specific months, and what community measures should be taken prior to this period?

Answer: July—September corresponds to the monsoon season in India. Heavy rainfall creates pools of stagnant water in
discarded tires, coolers, and puddles, which serve as breeding grounds for Aedes mosquitoes (the vector for Dengue).
Prevention includes eliminating standing water, clearing drains, using mosquito nets, and applying larvicides before the
monsoons.

Question 5 CONCEPTUAL FLOW

How does a vaccine create acquired immunity in the human body without causing actual illness? Explain the
mechanism.

Answer: A vaccine contains dead, weakened, or harmless fragments of a pathogen. When introduced into the body, the immune
system responds by producing specific antibodies and developing memory cells. If the active pathogen later infects the individual,
the memory cells quickly recognize it and trigger a rapid immune response to neutralize it before disease develops.

Question 6 CRITICAL THINKING

Explain how improper and indiscriminate use of antibiotics leads to the creation of "superbugs" through antibiotic
resistance.

Answer: When antibiotics are used unnecessarily or stopped before completing the full course, susceptible bacteria die while
naturally resistant mutant bacteria survive. These resistant bacteria then reproduce rapidly and pass their resistance genes to
other bacteria, creating strains ("superbugs") that standard antibiotics can no longer destroy.

Question 7 HISTORICAL & APPLIED

Match the scientist with their groundbreaking contribution:

1. Edward Jenner (a) Discovered Penicillin

2. Alexander Fleming (b) Rotavirus Vaccine development in India

3. Dr. Maharaj Kishan Bhan (c) First vaccine (Smallpox)

4. Dr. Kamal Ranadive (d) Research on cancer, viruses, and lifestyle factors

Answer: 1-(c), 2 - (a), 3 - (b), 4 - (d).
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