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CHAPTER 2: BLOOD CIRCULATION AND TRANSPORT 

 

 
 

1. TRANSPORT SYSTEM IN HUMAN 

 

A. STRUCTURE OF THE HUMAN HEART 
 
Go to www.kidshealth.org/kid/body/mybody_SW.html click on `heart’..   

 

1. General structure of the human heart: 

a. The human heart is located inside the thoracic cavity, behind the 

breastbone and between the left and the right lung. 

b. The heart is cone-shape and its tip tilts slightly towards the left side 

of our body. 
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c. The heart has a mass of about 300 g and is built of thick and strong 

cardiac muscle. 

2. detailed structure of the human heart: 
a. the human heart possesses four muscular chambers: 

i. two chambers on the left side; left atrium and left ventricle 

ii. two chambers on the right side; right atrium and right 

b. the left and right chambers are separated by muscle known as 

septum so that oxygenated blood does not combine with 

deoxygenated blood. 

c. Characteristics of the atrium and ventricle; 

i. the ventricle has a larger volume of space than the atrium. 

ii. The ventricle has a thicker wall than the atrium. 

iii. The left ventricle is thicker and more muscular than the 

right ventricle because this chamber pumps blood under 

higher pressure to the entire body.  

 

Draw figure 2.3 page 18 

 

d. Each ventricle and atrium is linked to one big blood vessel: 

i. the left atrium is joined to the pulmonary vein 

ii. the right atrium is joined to the vena cava 

iii. the left ventricle is joined to the aorta 

iv. the right ventricle is joined to the pulmonary artery. 

 

e. The one way flow of blood in the heart is controlled by three types of 

valves. 

i. bicuspid valve (or mitra valve) controls the one way blood flow 

from the left atrium to the left ventricle. 

ii. The tricuspid  valve controls the one way blood flow from the 

right atrium to the right ventricle. 

iii. The semilunar valve controls the one way blood flow from the 

left ventricle to the aorta as well as from the right ventricle 

to the pulmonary artery. 
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B. FUNCTIONS OF THE HEART 

http://www.cct.um.edu.mt/1997/planet-science/heart/two.htm  

http://www.encyclopedia.com/html/section/heart_anatomyandfunction.asp  

http://www.becomehealthynow.com/article/bodycardioheart/687  

 

1. The heart functions as strong muscular pump to: 

a. collect deoxygenated blood (lacking oxygen) from the rest of the 

body. Then, this blood is pumped from the heart to the lungs to 

enriched with oxygen. 

b.  Collect oxygenated blood (enriched with oxygen) from the lungs. Then 
this blood is pumped out of the heart to be transported throughout 

the body. 

2. the heart also plays a role in the human circulatory system to: 

a. transport nutrients and oxygen to the body 

b. transport excretory products such as carbon dioxide, urea and water 
from the body cells to be removed from the body. 

 

C. BLOOD VESSEL IN HUMANS   PMR 04, 05 
http://academic.pg.cc.md.us/~aimholtz/AandP/206_ONLINE/BloodFlow/bloodflow1.html  

1. blood vessels are tubes in the body that channel blood. 

2. There are three types of blood vessel in the human body, 

i. Artery (Pulmonary artery + aorta) 
• Arteries transport blood from the heart to the body. 

• Arteries have thick, muscled wall which are elastic to withstand 

the high blood pressure inside. 

• The aorta is the largest artery. Its transport blood out of the 

heart. The aorta branches to form arteries.  

ii. Vein (vena cava + Pulmonary vein) 
• veins transport blood into the heart from the body. 

• Veins have thin walls, are less muscular and elastic. 

• The vena cava is the largest vein. It transports blood back to 

the heart. 

iii. blood capillary 
• capillaries connect arteries to veins. 

• A capillary is a very fine blood vessel. It has a permeable 

membrane that is very thin, as it is only one cell thick. This 

facilitates the exchange of gases, digested food and excretory 

products through its walls. 
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Draw figure 2.4, 2.5 and 2.6 page 19 

 

3. Oxygenated blood differs from deoxygenated blood in characteristic and 

content. 

http://www.oximeter.org/pulseox/principles.htm  

 

oxygenated blood difference deoxygenated blood 

Bright red colour Dark red 

Present Oxygen  not present 

not present 

 
carbon dioxide present 

High 

 

the concentration of 

digested food (like glucose 

and acid amino) 

low 

not present waste products (like urea) present 

artery and pulmonary vein blood vessel that carries it vein and pulmonary artery 

 

 

deoxygenated blood has to be carried to the lungs to change it into oxygenated blood 

 

 

D. BLOOD CIRCULATION    PMR 04, 06, 07 
http://www.antistax.com/com/Main/venenbeschw/venenfunktionen/blutkreislauf/circulation.jsp  

1. The main function of the circulatory system is to transport 

substances throughout the body. 

2. There are two types of blood circulation in humans 

a. pulmonary circulation 

b. systemic circulation 
3. Pulmonary circulation; 

ii. pulmonary circulation consists of blood vessels that transport blood 

from the lungs to the heart and vice versa. 

iii. The function of pulmonary circulation is to ensure that blood with 

insufficient oxygen receives a fresh supply oxygen in the lung. 

4. systemic circulation 

i. systemic circulation consists of all blood vessels involved in 

the transport of blood from the heart to all parts of the 

body, except the lungs and back to the heart again. 

 

Draw figure 2.8 page 21 PMR 06, 07 
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BLOOD CONTENTS AND THEIR FUNCTIONS 

1.. Blood consists of; 

a. blood plasma 

b. red blood cells 
c. white blood cells 

d. platelets (blood clotting cells) 
a.. Blood plasma PMR 05 

• Blood plasma contains blood cells and dissolved substances 

 such as minerals salts, digested food and gases.  

• Plasma is the fluid component of blood which is light yellow. 

• Plasma contains 92% water and 8% dissolved substances such as digested food 

(glucose, amino acid and fatty acid); excretory products (carbon dioxide and 

urea); protein (albumin, globulin, fibrinogen and antibody), vitamins and mineral 

salts. 

• Blood plasma transports digested food to cells and transports excretory 

products such as urea, from body tissues to excretory organs.  

• Functions of plasma 

i. transports digested food  such as glucose and amino acid to tissues for 

assimilation and cellular respiration. 

ii. Transport excretory products such as carbon dioxide and urea from 

tissues to excretory organs to be eliminated. 

iii. Distributes heat throughout the body to maintain body temperature at 

37 0C 

 

b…red blood cells 

* red blood cells have no nuclei. 

* known as erythrocytes 

* the cell is red because contains haemoglobin (a type of red pigment  

which contains iron and protein) 

 * Red blood cells transport oxygen to the body cells. 

* red blood cells are produced in bone marrow and can live up to 120 days. 

Red blood cells that are old and will die and be destroyed in the liver and 

lymph. 

 

c..   White blood cells 

* White  blood cells have  nuclei.  

* known as leucocytes. 

* defends the body against attack microorganisms. Some can produce antibodies  

like antotoxins (to neutralise poisons or toxins), agglunitin (to clump bacteria),  
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and lysine (to dissolve outer membrane of bacteria) 

* produced in bone marrow and lymph nodes. The life span of white blood cells  

varies from a few days to many months. 

* Old white blood cells will be destroyed in the circulation of blood and  

eliminated together with urine and faeces. 

* White blood cells protect the body from infections caused by microorganisms. 

* the lack of white blood cells causes deterioration in the body resistance  

 against disease. 

* Uncontrolled and excess white blood cells will cause cancer of the blood and  

known as leukaemia. A leukaemia patient gets infected and this can be fatal. 

 

d… Platelets 

• platelets are small bits of cells in the blood that do not have nuclei. 

• Known as thrombocytes. 

• A life span of a platelet is about ten days. Old platelet are destroyed in the 

circulation of blood 

• Platelets help clot blood. 

• Excessive lack of platelets in the blood causes haemophilia. Haemophilia is a 

type of genetic disorder that can cause continuous bleeding and prevent 

clotting which can be fatal. 

 

The types, functions and places of production as well as destruction of blood cells. 

Type red blood cell white blood cell platelet 

estimated size 8 µ m 10 µ m 2-3 µ m 

presence of nucleus no nucleus have nucleus no nucleus 

Function 
transport oxygen 

and carbon dioxide 

protects body from 

bacteria attack 

helps clotting of 

blood 

place of production 

short bone marrow 

such as rib and 

sternum 

bone marrow and 

lymph node 
bone marrow 

place of 

destruction 
liver and lymph circulation of blood circulation of blood 

life span 120 days 
a few days to many 

months 
10 days 

number per cubic 

millimetre (mm 3 ) 
about 5 million about 7 million about 250 thousand 

 

 

Draw figure 2.9 page 23 
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BLOOD GROUP 
http://www.nobel.se/medicine/educational/landsteiner/readmore.html  

http://www.infoplease.com/ce6/sci/A0807940.html  

http://www.comune.modena.it/associazioni/avis/scienze/igruppiingl/htm  

1. human blood can be classified into four groups. These are A, B, AB and O. 

2. A person with an O blood type can donate to people with O, A and AB blood 

types. 

3. Therefore, the O blood type is known as a universal donor. 

4. A person with an O blood type can receive blood from only group O.  

5. A person with an AB blood type can receive O, A, AB blood.  PMR 04 

6. Therefore, the AB blood type is known as a universal recipient. 
7. A person with an AB blood type can donate only to group AB. 
8. Mixing incompatible blood groups leads to blood clotting or agglutination, which 

is dangerous for the recipient. 

 

Compatibility of blood among blood donors and recipients using ABO identification 

system PMR 06 

 

Blood group can donate blood to can receive blood from 

AB AB AB, A, O, B 

A A , AB A, O 

B B, AB B, O 

O AB, A, B, O O 

 

TRANSPORT SYSTEM IN PLANT PMR 08 

 

1. The transport system in plants is known as the vascular system. 

2. The vascular system is made up of two main types of vascular tissues, xylem 

and phloem 

3. The phloem is a tissue that transports food in the plant. 
4. The xylem is a tissue that transports water and minerals 
5. The phloem cell form the bark (outside) of the plant and the 

xylem cells form the hardwood (inside). 
6. Xylem and phloem are found in the root, stem and leaf of a plant. 
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TRANSPIRATION 
http://www.nelsonthornes.com/secondary/science/scinet/scinet/plants/water/stomata.htm  

http://www.ddsci.com/stomata.htm  

1. Transpiration is a process in which water is lost in the form of water. The 

water vapour evaporates from the leaves of plants. 

2. A stoma has two kidney shape guard cells that control the opening and 

closing of the stoma and amount of gases and water vapour that travels 

through them. 

 

Tinggalkan 10 baris, cikgu akan bagi  `handout’ 

 

3. Most of the water vapour lost through the stomata on the leaves. 

 

Draw figure 2.10 page 26 

 

4. The transpiration rate increase when the 

a. temperature increases- more rapidly in the higher temperature 

b. light intensity increases- more rapidly in the presence of light 

c. wind speed increases- more rapidly in windy condition 

d. humidity decreases- more rapidly in lower humidity 

5. A potometer is an apparatus which is used to measure the rate of 

transpiration in plants. (bubble photometer and weight photometer) PMR 08 

6. In the bubble photometer, the rate of transpiration is determined by the 
distance travelled by the air bubble over a period of time. 

7. In the weight photometer, the rate of transpiration is determined by the 
difference weight of photometer over a period of time. 

8. Transpiration helps transport water and mineral salts from the roots to all 

parts of the plant. 

 

TRANSPORT IN PLANTS THROUGH THE XYLEM AND PHLOEM 
http://au.encarta.msn.com/encyclopedia_761570832/Transpiration.html  

 

1. The xylem is a tube that transports water and mineral salts from the roots 

to the leaves. 

2. The phloem is a tube that transports food (glucose) from the leaf to the 

stem and root. This food is manufactured in green leaves during the 

photosynthesis process 

 

Draw figure 2.16 page 31 
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3. Xylem: 

i. is a long hollow tissue strengthened by fibre. Fibre is the cellulose 

building material from dead cells that does not contain protoplasm. 

ii. Provides support to plants because it has thick and strong wall. 

iii. Functions to transport water and mineral salts from the roots to the 

rest of the plant. 

 

4. Phloem: 

i. is a soft tissue and rich with protoplasm. 

ii. Functions to transport product of photosynthesis such as food (in the 

form of glucose) from the leaf to other parts of the plant to be 

stored or used. 
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GOOD LUCK in your PMR 2010 

 

Try this:   Glossary: 

 

Bil concept Meaning 

1 Artery A blood vessel that carries blood away from the heart. 

2 Atrium   

3 Capillary   

4 Deoxygenated 

blood 

 

5 Heart   

6 Phloem   

7 Platelet   

8 Transpiration   

9 Respiration  

10 Vein   

11 Vena cava  

12 Ventricle   

13 Xylem   

14   

15   

16   

17   

18   

19   

20   

 

Equation  

1. Respiration 

2. Transpiration 
3. Photosynthesis 
4.  


