
Grade 10 Science Related Reading/Biology 
 

1 
 

The Cardiovascular System 
 

 

 

 

 

Use the graphic organizer below to compare between the 
three types of blood vessels in the cardiovascular system 
of mammals 
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Unit IV : Transport in Humans  
Read the passage below. Then answer the questions that follow. 

The Cardiovascular System 
Blood circulates through the body through a network of vessels. 
Arteries are blood vessels that carry blood away from the heart. 
The blood passes from arteries into a network of smaller arteries 
called arterioles. Eventually, the blood moves into capillaries. 
Capillaries are tiny blood vessels that allow the exchange of 
gases, nutrients, hormones, and other molecules traveling in the 
blood. The molecules are exchanged with the cells of the body. 
From the capillaries, the blood flows into small vessels called 
venules before emptying into larger vessels called veins. Veins 
are blood vessels that carry the blood back to the heart. Valves 
along the length of the veins prevent the blood from flowing 
backward. 
With each contraction, the heart forcefully ejects blood into the 
arteries. To accommodate each forceful pulse of blood, an artery’s 
wall expands and then returns to its original size. Elastic fibers in 
the walls of arteries allow arteries to expand. This alternate 
pulsation of the arteries can be felt as the pulse beat in parts of the 
body where the arteries lie close to the surface of the skin. 

   
 

 

 Reading 
Check  
What are the three 
main kinds of blood 
vessels ? 
 
 
__________________ 
 
__________________ 

 Reading 
Check  
Why is it important 
that the walls of 
capillaries are so thin? 
 
 
 
 
 
 
 
__________________ 
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Did you know? 
After an accident, an ambulance arrives and rushes a patient to the hospital. 
Doctors realize the patient has lost too much blood and needs a donation of 
stored blood, called a transfusion. That blood comes from people who have 
voluntarily donated their own for emergencies or surgeries, so it’s ready when 
needed. 

But how long can blood be safely stored before it’s no longer any good? Today, 
the government says hospitals can hold it for 42 days before it’s considered too 
old. The average age of blood used in transfusions is about 15 days. But new 
research shows even 15-day-old blood might be past its prime. 

 

The blood stored in these bags can save lives—
but its useful shelf-life is shorter than researchers 
had realized. 

 
Blood performs a crucial role in our bodies. It transports oxygen and 
other nutrients to cells and hauls off waste from those cells. 

Previous research has shown that blood changes while it is in 
storage. But no studies had teased out whether these changes 
affect the people who receive the blood. In a new study, scientists 
at the Cleveland Clinic in Ohio examined hospital records of 6,002 
people who received a transfusion of red blood cells after heart 
surgery. (Red blood cells carry and deliver oxygen around the 
body.) Almost half of the patients had been given new blood, less 
than 14 days old, and a little more than half had received blood 
older than 2 weeks. The scientists tracked the health records of 
the patients to check for any other differences. 

 Looking 
Closer  
What is the function of 
red blood cells? 
 
 
 
 
____________________ 
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By following what happened to the patients after the surgery, the 
scientists found that those who received the older blood had a 
higher chance of some serious problems. They were more likely to 
die in the hospital after the operation. Their kidneys didn’t function 
as well. They had more frequent occurrences of a blood disease 
called sepsis. And more of them died during the year after surgery. 

Some changes in the blood might account for the health 
differences. Red blood cells that have been stored for too long 
start to lose the chemical that allows the cells to hand oxygen over 
to other cells in the body. 

Also, scientists saw a difference in blood cell shape. After sitting in 
storage, cells link together to form long chains, “like miniature 
doughnuts stacked on one another,” says Eugene Blackstone, a 
doctor at the Cleveland Clinic. These doughnut-like chains might 
become too big to fit through capillaries, the smallest of blood 
vessels, and might therefore prevent the donated cells from 
reaching their targets. 

The scientists caution that this study doesn’t give the final answer on the best 
storage time for blood. They say larger studies are necessary. But more than 5 
million people in the United States receive blood transfusions each year. Studies 
such as this one may help those patients receive the healthiest blood possible 

   

 Looking 
Closer  
What description was 
given about the shape of 
red blood cells in the 
opposite  paragraph? 
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Questions: 
 

1. In the space provided, write the letter of the description that best matches the 
term or phrase. 

 

 _____  1. artery 

 _____  2. vein 

 _____  3. cardiovascular system 

 _____  4. blood capillary  

a. blood vessel that carries blood away from the heart 
b. blood vessel that returns blood to the heart 
c. includes the heart, blood vessels, and blood 
d. tiny blood vessel that allows an exchange between 

blood and cells in tissue 

 
 

2. Use the terms from the list below to fill in the blanks in the following passage. 
 

 arteries  capillaries  
 veins cardiovascular system 
 
The (1) ____________________________________________ transports materials 

throughout the body and distributes heat. Blood circulation describes the route blood 

takes as it leaves and then returns to the heart. Blood vessels that carry blood away from 

the heart are called (2) ______________________. From the arteries, the blood passes 

into a network of smaller arteries called arterioles. From arterioles, blood passes into (3) 

______________________, which are tiny blood vessels that allow the exchange of 

gases, nutrients, hormones, and other molecules traveling in the blood. After leaving the 

capillaries, the blood flows into small vessels called venules before emptying into larger 

vessels called (4) ______________________, which are blood vessels that carry the 

blood back to the heart.  
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SKILL: READING EFFECTIVELY 
3. Read each question, and write your answer in the space provided. 

 
 1. What information does the first sentence of the passage convey to the reader? 

 _________________________________________________________________  

 _________________________________________________________________  
 2. The suffix -ole means “small or little.” How would knowing the common meaning 

of this word part help you define the term arteriole? 

 _________________________________________________________________  

 _________________________________________________________________  
 3. What definition is given in the first sentence of the second paragraph? 

 _________________________________________________________________  

 _________________________________________________________________  
 
 4. The passage describes five types of blood vessels. In what order would blood leaving 

the heart flow through these blood vessels? 

 _________________________________________________________________  

 _________________________________________________________________  

 _______________________________________________________________ 5.

 _ what is the effect of storage on the shape of red blood cells? And how does this 

effect prevent it from performing its function? 

 _________________________________________________________________  

 _________________________________________________________________  
 

 
What is the importance of valves in veins?  
How do they work?  
______________________________________
______________________________________
______________________________________
______________________________________
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6. What effect standing in one place for long periods of time might have on the veins in 
the legs. 

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  
7. Why is the study carried out at Cleveland Clinic not enough to determine the exact 

storage time for red blood cells?  

 _________________________________________________________________  

 _________________________________________________________________  

8. What are the health problems likely to face people who receive blood transfusion of 

blood stored for over two weeks ?  

 _________________________________________________________________  

 _________________________________________________________________  

 

4. SKILL: INTERPRETING GRAPHICS 
The figure below shows blood vessels of the cardiovascular system. Insert the 
following labels on the figure: arterioles, artery, capillaries, connective tissue, 
smooth muscle, vein, and venules. 
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In the space provided, write the letter of the term or phrase that best completes the 
statement. 

 _____  1. All of the following substances are exchanged in the capillaries except 
 a. nutrients. c. hormones. 
 b. red blood cells. d. gases 

 _____  2. A vessel with a thick layer of smooth muscle and elastic fibers that allow for 
expansion, and carries blood away from the heart is 
 a. a vein. c. a capillary. 
 b. an artery. d. All of the above 

 


