
The necessity for transport systems in
complex multicellular organisms

= blood circulatory system
• Requires essential substances ( oxygen and nutrients )
• Expels cellular waste products ( carbon dioxide and nitrogenous wastes )
• Substance exchange cannot occur by diffusion because the cells are too far 

away from the environment.

Types of circulatory systems

• haemolymph flows directly into the haemocoel
haemolymph  = blood-like nutritious liquid
haemocoel = body cavity

c.S insects

• heart relaxes
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• blood is always contained in a continuous closed Blood
• exchange of substances that are essential to cells occurs across the walls of 

blood capillaries.

• Single c.s because of 1 – direction blood flow
• has two chambers ( 1 atrium & 1 ventricle )

c.S fish

c.S amphibia

• Double c.s ( pulmocutaneous & systematic )
• Incomplete ( blood are mixed )
• Has three chambers ( 2 atria & 1 ventricle )
• pulmocutaneous circulation : 

Jantung           peparu 
& kulit 

Ptukaran 

gas

• systemic circulation : 
beroksigen

terdeoksigen
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• Double c.s 
• complete
• 4 chambers ( 2 atria & 2 venticles )

c.S humans

• Systemic circulation • Pulmonary circulation

Similarities
The circulatory system is found in all multicellular organisms.

The circulatory system consists of a heart to pump blood or 
haemolymph (in insects).

The circulatory system functions to transport nutrients and wastes.

The heart has valves that ensure blood flows in one direction.
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Erythrocytes Leucocytes Platelets

Granulosit Agranulosit

Neutrophils

Eosinophils

Basophils

Lymphocytes

Monocytes

Soluble substances

Protein: Albumin, globulin,
fibrinogen

Nutrients: Glucose, amino acids,
vitamin

Respiratory gases : O2 & CO2

Wastes

Enzyme

water
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Transport heat

Transport water

Transport nutrient

Transport waste products

Transport oxygen

Transport hormones

Transport carbon dioxide

structure

Size of lumen small none large

Muscular wall thick tiada thin

Presence of
valves

none none peresent
Ensures blood 
flow in one
direction without 
backflow
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Blood pressure High Lower than
arteries but 
higher than veins

Lower than 
arteries and
capillaries

Blood flow Transports blood 
to the entire 
body from the 
heart

Transports blood 
from arteries to 
veins

Transports blood 
from the body
tissues to the 
heart
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1. The human heart weighs about 250 g to 350 g and is the size of a fist.
2. It is located in the thoracic cavity above diaphragm and protected by the rib 

cage
3. The cardiac muscles of the heart is myogenic which means it contracts and 

relaxes automatically and are not controlled by the nervous system..
4. Enclosed by pericardium to protect heart muscle tissue.
5. The function of a valve is to ensure blood flows in one direction and to 

prevent backflow
6. It has 4 chambers : 

a) Atrium wall is thinner as it only pumps blood to ventricle
b) Left ventricular wall is thicker than right ventricular wall.
c) This is because left ventricle pumps blood to the whole body
d) Right ventricle only pumps blood to the lungs..

The structures of heart
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10.3 Mechanism Of Heartbeat10.3 Mechanism Of Heartbeat

1. Average heartbeat = 72 times/minute

2. Sinoartrial node (SA node) and atrioventricular node (AV node) function to 
ensure the heart rate is at the correct pace..

3. Sinoartrial node (SA node) is also known as a pacemaker

Pacemaker sets and coordinates heart contractions but it 
is also influenced by:

Nervous system

Endocrine system

Sympathetic and parasympathetic nerves

Adrenaline (hormone)
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4. Sequence of contraction of the heart muscles which results in the pumping of 
blood by the heart.

1

The SA node generates electrical impulses.

2

The electrical impulses spread rapidly 
over the walls of both atria, causing 
the atria to contract simultaneously. 

The contractions of the atria cause the 
blood pressure in the atria to increase 
and pump the blood into the ventricles.

3

The electrical impulses reach the AV node. The
electrical impulses spreads through His fibres and

Purkinje fibres to the heart apex.

4

The electrical impulses spread to the 
ventricles causing them to contract 

simultaneously. This causes the blood
pressure in the ventricles to increase 
and blood is pumped to lungs and the 

whole body.
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5. When skeletal muscles around the vein contract , the vein constricts and the 
valve opens . This causes blood to be pushed upwards along the vein.
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10.4 Mechanism of Blood Clotting10.4 Mechanism of Blood Clotting

Importance of 
blood

clotting 
mechanism
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Mekanisme pembekuan darahMechanism of blood clotting
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Blood Clotting ProblemsBlood Clotting Problems
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10.5 Blood Groups of Humans[10.5  Blood Groups of Humans]

A B AN O
ANTIGEN (ON THE 
ERYTHROCYTES)

ANTIBODY (IN THE 
SERUM)

CAN DONATE BLOOD 
TO BLOOD GROUPS

CAN RECEIVE BLOOD 
FROM BLOOD GROUPS

]

•

•

•

•

•
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1. Importance of having a healthy cardiovascular system

• Encourages a healthy growth of cells
• Tranports substances required by body cells such as nutrients and oxygen to 

allow the cells to use the oxygen and glucose for cellular respiration
• Transports waste substances such as carbon dioxide to be excreted

2. Cardiovascular diseases
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Cardiovascular disease (arterosclerosis)

Blockage of arterial walls with the 
accumulation of fatty substances 
(cholesterol).

Clogged blood vessels fail to transport 
oxygen and nutrients to the brain and 
heart.

Paralysis, heart attack, stroke, high blood
pressure



The narrowing of the lumen of an artery due to the formation of plaque on 
the wall of the artery. This blocks the flow of oxygenated blood to the body 
tissues.

The thickening of the inner wall of the artery that causes it to be hard. A 
healthy artery is flexible and elastic .

Chest pain or discomfort caused when your heart muscles do not get enough 
oxygenated blood .

Also known as heart attack. It occurs when blood flow decreases or stops to 
the heart, causing damage to the heart muscle.
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10.7 Lymphatic System of Humans10.7 Lymphatic System of Humans

FORMATION OF THE TISSUE FLUID AND LYMPH:

COMPARISON BETWEEN BLOOD, INTERSTITIAL FLUID AND LYMPH
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LYMPHATIC SYSTEM

•
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PEMBENTUKAN LIMFA

•

•

studywithadmin - ns



RELATIONSHIP BETWEEN THE LYMPHATIC SYSTEM AND THE 

CIRCULATORY SYSTEM

THE NEED OF THE LYMPHATIC SYSTEM

•

•

•
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10.8 Health Issues Related to the

Human Lymphatic System
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