
B9 - Transport 
in Animals

Circulation system

What is it? Why is it needed?

It is a system of blood vessels with a 
pump and valves to ensure one-way flow 
of blood Composed by 

Heart Pump

Blood Where substances are transported

Vessels Where the fluid can flow

Valves Ensure the one-way flow of blood

Single celled organisms can obtain nutrients 
and excrete waste simply by diffusion

such as amoeba and bacteroa

Large multicellular organisms cannot rely on diffusion 
alone to move substances in and out the body

They have high metabolic rates

Therefore require a high volume of 
substances and produce a lot of waste

The circulatory system overcomes the 
limitations of diffusion

Closed circulatory system 

Single circulation

fish

Heart has 2 chambers

Double circulation

mammals

Blood passes through heart twice for every 
time it passes through the body once

Once to pick up oxygen from lungs

Again to be pumped around entire body

Heart has 4 chambers

Advantages

More pressure to pump blood to every tissue and organ

Seperates oxygenated and deoxygenated 
blood Makes gas exchange more efficient Allows respiration to be more efficient

The heart

Note: when labelling the heart, left and 
right are swicthed from out point of view 

1 Right atrium
Where deox blood returns to heart via 
vena cava

2 Left atrium Recieves ox blood from pulmonary vein

3 Superior vena cava Carries deox blood to right atrium

4 Aorta
Largest artery in body. Carries ox blood 
from left ventricle to body

5 Pulmonary artery
Carries deox blood from right ventricle to 
lungs; only artery to carry deox blood

6 Pulmonary vein
Carries ox blood from lungs to left atrium; 
only vein to carry ox blood

7 Bicuspid valve
Prevents backflow between left atrium 
and ventricle

9 Left ventricle Pumps ox blood to body from left atrium

10 Right ventricle
Recieves deox blood from right atrium to 
pump to lungs

11 Inferior vena cava Carries deox blood to right atrium

12 Tricuspid valve
Prevents backflow between right atrium 
and ventricle

Septum

Thick wall of muscle seperating right 
(deox) and left (ox) sides of the heart to 
prevent mixing of ox and deox blood

ORDER
Vena cava

Right atrium Right ventricle

Pulmonary artery Lungs

Pulmonary vein Left atrium

Left ventricle Aorta

Functioning

How is blood pumped? By the contraction of chambers
Atria -> ventricles

Ventricles -> R lungs or L body

How is backflow prevented? By the action of valves
The valves open and close, allowing or 
preventing flow of blood

Investigating heart rate

measured in BPM normal 60-80

Physical activity

Effect Higher intensity leads to higher pulse rate

Explanation
Body uses up more energy to move 
muscles and do exercise Needs more oxygen  Heart pumps blood faster

Monitoring

Stetoscope Listening to valves closing

"Du-dum"

Atria

Ventricles

Electrocardiogram (ECG)

P wave
Atrial contraction forces blood through 
tricuspid and bicuspid valves (open)

QRS complex
Ventricles contract, forcing blood out through 
aorta and pulmonary artery; valves closed 

T wave Ventricles relax & cycle can begin again

Coronary heart disease (CHD)

Caused by a buildup of fatty deposits 
(plaque) inside the coronary arteries

What are coronary arteries?

Blood 
vessels of 
the heart 
(they 
supply 
oxygen to 
the heart)

Note: heart is a muscle so needs energy too

Causes

Genetic predisposition

Sex (males more prone)

Age (over 40 more prone)

Diet

Smoking + alcohol

Stress

Lack of exercise

Problem Blood flow limited/ reduced Less glucose & oxygen reach the heart Less respiration Lowered energy levels Difficulty for contraction in heart

Treatments

Non-intervention

Diet change Decrease cholesterol levels

Gradual increased exercise
Make heart and circulatory system more 
efficient

Medical intervention

Blood thinners or pressure reducers

Stent

Heart bypass Create alternate path for blood

Blood
Components

Plasma

55% of blood

yellow liquid

Made mostly of watergood solvent

What does it transport?

blood cells

CO2 to the lungsdissolved as carbonic acid

Urea to the kidneys

Products of digestion from the small intestine

ions

hormones

Red blood cells (RBC)

Functiontransport oxygen around the body

Adaptations

Biconcave shapeincreases surface area

Contains haemoglobinbinds to oxygen

No nucleusMore space for haemoglobin

Platelets

Function

Form clots when a blood vessel is 
damaged to prevent excessive blood loss 
and stop pathognes enterring the body

AdaptationAre small fragments of much larger cells

White blood cells (WBC)

Function

Part of body's immune system that 
responds to infection by destroying 
pathogens

Adaptations

Some can produce

Antitoxins
neutralises toxins

works like enzymes

Antibodies

destroys pathogens

'marks' the pathogen, letting other WBCs 
know which to engulf

Some can engulf harmful microorganismsPhagocytosis

Recognising themMost important types

Lymphocytes

Produce antibodies (proteins that bind to 
a pathogen to make them harmless)

Have spherical nuclei

Phagocytes

Carry out phagocytosis - the engulfing 
and digestion of pathogens

Have non-spherical nuclei

Types

Neutrophil

Lobed nucleus

Monocyte

Kidney/oval shaped nucleus

Identifying RBCs and WBCs (and 
platelets) from  photomicrographs

Blood vessels

Blood vessels

Arteries Veins Capillaries

Carries oxygenated blood away from 
heart

Carries deoxygenated blood to the heart Connects arteries to veins

Blood at high pressure Blood at low pressure Reducing pressure

Narrow lumen to maintain high pressure Wider lumen to return blood to heart 
quicker

Very narrow so can get close to every cell 
in the body

Thick layer of muscle and elastic to cope 
with pressure (to not burst)

Thin layer of muscle and elastic as blood 
is at low pressure

1 cell thick so oxygen can easily leave 
blood to get to cells by diffusion

Important blood vessels

ORGAN DELIVERS BLOOD TAKES BLOOD AWAY

Heart 1) vena cava
2) pulmonary vein

1) aorta
2) pulmonary artery

Lungs pulmonary artery pulmonary vein

Liver 1) hepatic artery (heart to liver)
2) hepatic portal vein (intestines to liver)

hepatic vein

Kidney renal artery renal vein

Diagrams and images
Heart

GillsTissues

Heart
LungsTissues

VALVES present to prevent backflow


