Respiration in Animals

i. What is Respiration?

Respiration is the biological process in living organisms that produces energy,
typically with the intake of oxygen and the release of carbon dioxide from the
oxidation of complex organic substances.

Think of it like this: A car needs fuel (petrol) and oxygen to burn the fuel and get
energy to move. Your body is similar!

e Fuel: The food you eat (glucose).

e Oxygen: The air you breathe in.

e Energy: The power for all your activities like running, thinking, and even sleeping.
It's a two-step process:

1. Breathing (External Respiration): The physical process of taking air rich in
oxygen into the body (inhalation) and giving out air rich in carbon dioxide
(exhalation). This is what we do with our lungs.

2. Cellular Respiration (Internal Respiration): The chemical process that happens
inside every single cell of the body. Here, glucose (from food) is broken down
using oxygen to release energy.

The Chemical Equation for Cellular Respiration: This is the magic formula happening
in your cells right now!

Glucose (from food) + Oxygen (from breathing) - Carbon Dioxide (breathed out) +
Water + Energy (ATP)

ii. Key Points and Important Terms
e Respiration: The process of releasing energy from food.
e Breathing: The mechanical process of inhaling and exhaling air.

¢ Inhalation: Taking air into the lungs. The diaphragm moves down and ribs move
up and out.

e Exhalation: Pushing air out of the lungs. The diaphragm moves up and ribs move
down and in.

e Cellular Respiration: The chemical reaction in cells that releases energy from

glucose.
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e Aerobic Respiration: Respiration that uses oxygen. It produces a lot of energy.
This is the main type of respiration in humans and most animals.

e Anaerobic Respiration: Respiration that happens without oxygen. It produces
very little energy.

o Example: When you sprint, your muscle cells may not get enough oxygen,
so they perform anaerobic respiration, producing lactic acid which causes
muscle cramps.

e ATP (Adenosine Triphosphate): The "energy currency" of the cell. The energy
released during respiration is stored in ATP molecules.

e Diaphragm: A large, dome-shaped muscle at the base of the lungs that helps in
breathing.

iii. Respiration in Different Animals (Detailed Examples)

Not all animals have lungs like us! They have different organs adapted to their
environment.

Animal Group = Respiratory How it Works
Organ(s)
Humans, Lungs Air is inhaled through the nose/mouth, goes down the
Mammals, windpipe (trachea) into the lungs. In the lungs, tiny air
Birds, Reptiles sacs called alveoli exchange oxygen and carbon dioxide
with the blood.
Fish Gills Fish take in water through their mouth. The water flows

over the gills, which are full of blood vessels. The gills
absorb dissolved oxygen from the water and release
carbon dioxide.

Insects (e.g., Spiracles and | Insects have small openings on the sides of their body

Cockroach, Tracheae called spiracles. These open into a network of air tubes

Grasshopper) called tracheae, which deliver oxygen directly to the body
tissues.

Earthworm Moist Skin Earthworms breathe through their thin, moist skin.

(Cutaneous | Oxygen from the air dissolves in the moisture on their skin
Respiration) | and then passes into their blood. This is why they die if
their skin dries out.

Amphibians Lungs and Frogs have a dual system! When on land, they use their
(e.g., Frog) Moist Skin simple lungs. When in water or hibernating, they can
breathe through their moist skin, just like an earthworm.




iv. Common Misconceptions and Clarifications

Misconception Clarification
"Breathing and False. Breathing is just the physical act of moving
Respiration are the same | air in and out of the lungs. Respiration is the
thing". chemical process inside cells that uses the oxygen

from breathing to create energy. Breathing is a
part of respiration.

"We breathe in pure False. Air is a mixture of gases. We inhale air that
oxygen and breathe out | is about 21% oxygen and 0.04% carbon dioxide.
pure carbon dioxide". We exhale air that has less oxygen (about 16%)

and more carbon dioxide (about 4%).

"Plants don't respire, False. Plants respire 24 hours a day, just like
they only do animals, to get energy to live. Photosynthesis is
photosynthesis". how they make their food (glucose). They then

use this glucose for respiration.

v. Practice Problems with Step-by-Step Solutions

Q1. Multiple Choice: Which of the following is the correct path of air during
inhalation?

a) Nostrils = Bronchi - Trachea = Alveoli

b) Nostrils - Trachea - Bronchi - Alveoli

c) Alveoli - Bronchi - Trachea - Nostrils

d) Trachea = Alveoli - Bronchi - Nostrils

e Solution:
o Step 1: Air enters the body through the nostrils.
o Step 2: It then travels down the windpipe, which is called the trachea.
o Step 3: The trachea splits into two tubes called bronchi.
o Step 4: The bronchi lead to the tiny air sacs called alveoli.

o Correct Answer: (b) Nostrils - Trachea - Bronchi - Alveoli

Q2. Fill in the Blanks: During cellular respiration, is broken down in the
presence of to produce carbon dioxide, water, and
e Solution:

o The "fuel" for respiration is glucose.

o Aerobic respiration uses oxygen.
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o The purpose of respiration is to release energy.

o Answers: During cellular respiration, glucose is broken down in the presence
of oxygen to produce carbon dioxide, water, and energy (or ATP).

Q3. Short Answer: Why does a fish die when taken out of water?
e Solution:
o Step 1: Identify the fish's respiratory organ. Fish use gills to breathe.

o Step 2: Explain how gills work. Gills are designed to extract dissolved oxygen
from water. They have a very large surface area made of delicate filaments
that work perfectly in water.

o Step 3: Explain what happens on land. When a fish is taken out of water, its
gills collapse and dry out. They cannot take oxygen from the air.

o Conclusion: The fish suffocates and dies because its respiratory organs (gills)
are not adapted to breathe air.

Q4. Why do you get muscle cramps after sudden, heavy exercise?
e Solution:

o Step 1: Relate heavy exercise to oxygen demand. During heavy exercise,
your muscles need a lot of energy very quickly. Your breathing and heart
rate increase to supply more oxygen.

o Step 2: Explain what happens when oxygen is not enough. Sometimes, the
oxygen supply can't keep up with the demand. Your muscle cells then switch
to anaerobic respiration (respiration without oxygen) to produce some extra
energy.

o Step 3: Identify the byproduct. A byproduct of anaerobic respiration in
muscles is lactic acid.

o Conclusion: The build-up of lactic acid in the muscles causes the pain and
cramping you feel. The cramps go away as your body slowly clears the lactic
acid.

vi. Summary of Main Concepts
e Purpose of Respiration: To release energy from food for all life activities.

e Two Parts: Respiration involves breathing (physical) and cellular respiration
(chemical).

e Two Types: Aerobic: Uses oxygen, releases lots of energy. (e.g., Humans)
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o Anaerobic: No oxygen, releases very little energy. (e.g., Muscle cramps, yeast)

e Human System: Air travels via Nostrils = Trachea - Bronchi = Lungs (Alveoli).
Breathing is controlled by the rib cage and diaphragm.

e Animal Diversity: Animals have different respiratory organs based on their
habitat:

o Lungs for land animals (mammals, birds).
o Gills for aquatic animals (fish).

o Tracheal System for insects.

o Moist Skin for earthworms and frogs.




