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Dear Student

Welcome to Human Anatomy and Physiology, which is offered by the Department of Life and Consumer 
Sciences.  Your lecturer for this module is Prof Dewar, and I am looking forward to interacting with you.  I 
hope that this module will deepen your understanding of this subject area, and help you further your studies 
in general.

The purpose of the module is to enable you to identify and describe the structures and functions of various 
components of the body, ranging from individual cells to organs and systems that cooperate to maintain a 
healthy body.  

This module is offered online, but as an alternative you will also be receiving a printed study pack.  You will find 
more details on how to study this module in learning unit 0, as well as in Tutorial Letter 101.

If you are reading this online, you will see the different options that are available on this site on the left-hand 
side of the screen.  The material that you must study is contained in the learning units.  A printable pdf version 
of the learning units (MO001) and Tutorial Letter 101 is stored in Official Study Material. From time to time 
you will receive announcements, for example to remind you of a due date for an assignment.  We will use 
the Discussions tool during the course of your studies, and you can also use it to communicate with other 
students. Additional Resources is a folder that contains resources relevant to this course. The schedule will 
remind you of important dates in the semester, for example due dates for assignments.  You will find more 
details about these different tools in learning unit 0.

After reading this page, please read Tutorial Letter 101, if you have not done so already.  Online, you can 
access this in Official Study Material.  After that, please go on to the learning units.  Be sure to read learning 
unit 0, as this contains important information. 

If you have any queries about the module, you are welcome to contact me by e-mail or telephone.  You may 
also make an appointment to see me in my office on the Unisa Science Campus in Florida.

I wish you all the best in your studies.

Prof John Dewar

Tel: +27 11 471 3112 (O)
Fax: +27 11 4712796 
E-mail: dewarj@unisa.ac.za

Office: Room 224, Calabash Building,  
Unisa Science Campus,  
c/o Christiaan de Wet and Pioneer Avenue,  
Florida, Johannesburg
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0.1  getting stARteD

Welcome to human Anatomy and Physiology (FIS1601).  This module is offered by Unisa’s Department of Life 
and Consumer Sciences.  

This is an online module, which means that you will find everything you need to complete the module on 
this site. Check the site regularly for updates, posted announcements and additional resources uploaded 
throughout the semester. 

The university’s online platform, myUnisa, allows you to

 � submit assignments (i recommend that you submit your assignment online, as this will ensure that 
you receive rapid feedback and comments) 

 � access your official study material 
 � access the Unisa Library functions 
 � “chat” to your lecturer or to fellow students, and participate in online discussion forums 
 � access a variety of learning resources

Please take some time to familiarise yourself with the site so that you get to know where the different tools and 
resources are.  I will give you more information about this later in this learning unit.

Although I really encourage you to study this module online, I realise that some of you don’t have online access 
at all, while others may have online access only from time to time.  For this reason, Unisa has provided a 
printed study pack for this module.

Your study material for this module consists of

 � your prescribed textbook 
 � these online learning units/MO001 printed study guide
 � Tutorial Letter 101
 � any other tutorial letters you may receive throughout the year

Details of your prescribed book are given in the Prescribed books menu option, which you can access on the 
left-hand side of this screen, and also in Tutorial Letter 101.

Tutorial Letter 101 will be posted to you, but you can also access it on this site. Do this by clicking on Official 
study material in the menu on the left.  Once there, select tutorial Letter 101.

Tutorial Letter 101 is just one of the tutorial letters you will be receiving during the semester. Please read 
it carefully. You will also receive further tutorial letters shortly after the due dates for submission of the 
assignments; these will contain suggested solutions to the assignments.

In this learning unit, I will give you an overview of and some general information about this module. I will also 
tell you more about possible study strategies, how to use myUnisa, and about the assessment in the module. 

Click on “next” below to go to the next screen, where you will find more information about contact details. 

0.2  LectuReR AnD contAct DetAiLs 

In this section I will give you my own contact details, as well as details of the Department of Life and Consumer 
Sciences at Unisa, which is the academic department that offers this module. I will also give you the university’s 
contact details, as well as some information about the student support services at Unisa, which you are 
welcome to use.

Whenever you contact the university, whether in writing or by phone, always provide the module code and 
your student number.
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If you write to Unisa, you may enclose more than one letter in an envelope, but do not direct enquiries to 
different departments (e.g. Despatch and Library Services) in the same letter, as this will cause a delay in the 
replies to your enquiries. Please write a separate letter to each department and mark each letter clearly for the 
attention of that department. You may not include letters to lecturers together with assignments.

0.2.1  Lecturer and department 

Lecturer: Prof John Dewar 

Telephone number: +27 11 471 3112 (during office hours 8:00‑16:00) 

E-mail address: dewarj@unisa.ac.za

Postal address: 

The Lecturer (FIS1601) 
Department of Life and Consumer Sciences 
Private Bag X6 
Florida 
1710 

The department offering this module is the Department of Life and Consumer Sciences. 

Telephone number (Departmental Secretary): +27 11 471 2230 

Fax number: +27 11 471 2796

0.2.2  university

If you have to contact the university about matters not related to the content of this module, consult  
my Studies @ Unisa. This brochure contains information on how to contact the university (e.g. to whom you 
can write for different queries, important telephone and fax numbers, addresses and details of the opening and 
closing times of particular facilities).You may access this site at www.unisa.ac.za/contents/study2012/docs/
myStudies-Unisa-2014.pdf

You can also use the following contact routes: 

 � Unisa website:  http://www.unisa.ac.za and http://mobi.unisa.ac.za
 � E-mail (general enquiries):  info@unisa.ac.za.  
 � International students can use the e-mail address info@unisa.ac.za
 � study-info@unisa.ac.za for enquiries related to application and registration
 � assign@unisa.ac.za for assignment enquiries 
 � exams@unisa.ac.za for examination enquiries 
 � despatch@unisa.ac.za for study material enquiries 
 � finan@unisa.ac.za for student account enquiries 
 � myUnisahelp@unisa.ac.za for assistance with myUnisa
 � myLifehelp@unisa.ac.za for assistance with myLife e-mail accounts 
 � SMS 32695 – South Africa only 
 � You will receive an auto-response SMS with the various SMS options. The cost per SMS is r1,00. 
 � Fax 012 429 4150 

0.2.3  student support services 

For information about the various student support systems and services available at Unisa (e.g. student 
counselling, tutorial classes, language support), consult my Studies @ Unisa at www.unisa.ac.za/contents/
study2012/docs/mystudies-unisa-2014.pdf
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 � Fellow students

It is always a good idea to have contact with fellow students. You can do this by using the Discussion menu 
option on myUnisa. You can also use the discussion forum to find out whether there are students in your area 
who would like to form study groups.

 � Library

my Studies @ Unisa lists all the services offered by the Unisa Library at the site www.unisa.ac.za/contents/
study2012/docs/mystudies-unisa-2014.pdf

To log in to the Library website, you have to provide your login details, i.e. your student number and your 
myUnisa password, in order to access the Library’s online resources and services. This will enable you to 

 � request library material
 � view and renew your library material
 � use the Library’s e-resources

 � unisa Directorate for counselling and career Development (DccD)

DCCD supports prospective and registered students before, during and after their Unisa studies. There are 
resources on its website (http://www.unisa.ac.za/default.asp?Cmd=ViewContent&Contentid=15974),and also 
printed booklets available to assist you with

 � career advice and how to develop your employability skills
 � study skills
 � academic literacy (reading, writing and quantitative skills)
 � assignment submission
 � preparation for examination

 � Advocacy and Resource centre for students with Disabilities (ARcsWiD)

You will find more information about this centre on its web page at http://www.unisa.ac.za/default.asp?Cmd=V
iewContent&Contentid=19553.  You can also contact Ms Vukati ndlovu on 012 441 5470.

0.3  PuRPose AnD outcomes oF tHis moDuLe 

Welcome to this module in which you will become familiar with human Anatomy and Physiology. I trust that 
you will find this module useful and stimulating. On completing it you will be equipped to speak with insight on 
these interesting topics. Your knowledge of the operation, structure and interaction of various cells, tissues 
and organs that make up the human body will allow you to appreciate the elegant balance that is required to 
sustain life. 

The purpose of the module is to enable you to identify and describe the structures and functions of various 
components of the body, ranging from individual cells to organs and systems that cooperate to maintain a 
healthy body.

More specifically, after completing the module, you should be able to

 � describe the basic structure and function of cells, tissues and membranes, including molecular processes, 
cell division and ageing

 � explain the relationships between the skeletal, muscular and nervous systems
 � distinguish between special senses such as sight, hearing and smell
 � describe messenger systems such as hormone signals and the blood transport system
 � describe how tissues interact to form the cardiovascular, respiratory, digestive, urinary and reproductive 

systems
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The next section will give you a better idea of how the content of the module is structured and how the various 
ideas expressed in the learning outcomes are related.

0.4  HoW tHe content oF tHis moDuLe is stRuctuReD 

This module covers a wide range of subject areas. It may be useful to consider the module as starting with a 
biochemical view deep within a cell, where you will look at components of cells and how they interact to form 
tissues, and what is required to maintain their health, otherwise known as homeostasis.  Then, you will expand 
your view to include organs of the body, particularly those involved in maintaining the shape and movement of 
the body, including muscles, bones, nerves and skin. Finally, you will look at specific sensory and other organ 
systems and determine their structure and efficient function.

The order of the learning units (LU) presented in this study guide basically follows the order of the chapters 
presented in the prescribed textbook.   

We will start out in learning unit 1 by providing an overview of the basic language and terminology of anatomy 
and physiology. 

Learning unit 2 involves basic chemistry and biochemistry, and we will not go into much detail in this learning 
unit.

Learning units 3 and 4 will introduce you to the increasingly complex organisation of cells, tissues and organs 
and their purpose to maintain the health of the necessary life functions and survival factors. We will then 
discuss the skin and body membranes. 

In learning units 5, 6 and 7 we will describe the structural system – the bones of the skeleton and their 
associated muscles.  We will then look at the central and peripheral nervous systems that use nerve impulses 
to control muscular activity.

In learning unit 8 we will look at the anatomy and physiology of special senses such as sight, smell, hearing 
and taste. 

In learning units 9, 10 and 11 you will learn about the endocrine chemical messenger system involving the 
secretion of hormones.  We will then describe the body’s blood transport system and cardiovascular system.

In learning unit 12 we will study the lymphatic system and end off this learning unit with a description of the 
immune system.

In learning units 13, 14, 15 and 16 we will describe the body’s organ systems, including the respiratory 
system, the digestive system, as well as the urinary and reproductive systems. 

You will find the title and structure of each of the learning units in the table of contents. As you will have gathered 
from what I have just explained, this module aims to give you an overall picture of the most important features 
of the structure and functions of the various components and organs making up the human body.  In addition, in 
this module I explain some of the developmental aspects of organs and how they maintain a healthy balance.  
Together with the text and the critical questions set in the textbook, this study guide will provide an overview 
of human development and health.

now that you have a better idea of how the module is structured, let’s look at what your studies will involve.

0.5  LeARning ResouRces 

Your main learning resources for this module will be your prescribed textbook and these learning units.  These 
resources will be supported by tutorial letters.

The prescribed textbook that you have to use in conjunction with other online material is:

Dewarj
Highlight
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Marieb, E.  2015. Essentials of Human Anatomy and Physiology. 11th edition. Pearson.  iSBn 9781292057200.

You will find more details about the textbook in the menu option Prescribed books to the left of this screen, 
and also in Tutorial Letter 101.

The textbook is a comprehensive guide to human anatomy and physiology. You don’t have to learn everything 
in the textbook, so please follow the guidelines I will be giving you in terms of what to study. Also, use the online 
learning material to guide you in what you have to learn. You must study the chapters listed at the beginning 
of each learning unit and any recommended reading sections. if you find a topic particularly interesting, you 
are very welcome to do further reading about it. There are a number of references in this study guide to online 
presentations such as YouTube.  note that many of these presentations have not been peer-reviewed, so it 
is advisable to pause a YouTube presentation and to read your textbook. I strongly recommend, therefore, 
that you use this exercise to compare the quality and learning experience of the YouTube or other online 
presentations to those offered by the prescribed textbook.  Additionally, it would be very useful to receive your 
feedback in the Discussions tool in myUnisa as to the real value added by the online presentations compared 
to that of the textbook. The use of the myUnisa Discussions tool is explained in more detail below.

For the sake of convenience, I will refer to the textbook as “Marieb (2015)” in the learning units.

How is the textbook structured? 

 � The textbook is divided into chapters.
 � Each chapter starts with a number of objectives, an introduction, content, did you get it? questions, a 

summary, review questions, as well as critical and application questions. 
 � You will notice that sections headed homeostatic imbalance appear throughout the textbook. Diseases 

or malfunctions of the system being described are mostly discussed in these sections. As you are busy 
with a programme in the health Sciences, it is important that you read these sections very carefully.

 � Sections in the textbook called a closer look contain information that can be read for background. 
Although these sections are not in this module for examination purposes, they introduce you to medical 
information that links with modules on the next level of this programme.

 � Before the summary in every chapter you will find a section headed Developmental aspects of … The 
embryonic and early life development of the system is discussed in these sections and you have to read 
the sections for background information. 

0.6  stuDY PLAn 

Consult my Studies @ Unisa for suggestions on general time management and planning skills. Access this at 
www.unisa.ac.za/contents/study2012/docs/myStudies-Unisa-2014.pdf.

This is a semester module offered over 15 weeks and requires at least 120 hours of study time.  This means 
that you will have to study at least 8 hours per week for this module. 

here is a suggested schedule that you could use as a guideline for studying this module.

Dewarj
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ActiVitY HouRs

reading and rereading Tutorial Letter 101 and learning unit 0 3

Skimming learning units and textbook, forming a thorough general impression of the whole 
module

5

First reading of learning units 1-16 and textbook (> 2 hours per learning unit) 24

In-depth study of learning units 1-16: making mind maps and summaries, and doing learning 
activities (± 4 hours per learning unit)

60

Completing 2 assignments (note:  Assignment 01 should take less time than Assignment 
02)

10

revision for the examination 16

Writing the examination 2

total 120

This schedule is an example of how you could structure your study plan.

Week Activity (each week represents 8 hours of study time)
1   (January/

July)
• read and reread Tutorial Letter 101 and learning unit (LU) 0
• Skim the learning units and textbook, forming a thorough general impression of the 

whole module

2 read through the learning units and textbook, and identify all key areas

3

4 Study LU 1–8 in depth (make mind maps and summaries and do learning activities)

5

6 Complete and submit Assignment 01. (Depending on how you will submit the completed 
assignment, allow sufficient time for the assignment to reach Unisa on or before the due 
date.)

7 • In-depth study of LU 8–16 (make mind maps and summaries and do learning activities)
• If possible, participate in the online discussion activities8

9

10 Complete and submit Assignment 02. Depending on how you will submit the completed 
assignment, allow sufficient time for the assignment to reach Unisa on or before the due 
date.

11 • Study LU 1–16 in depth (make mind maps and summaries and do learning activities)
• If possible, participate in the online discussion activities12

13

14 revise and prepare for examination

15   (April/
October)

Dewarj
Highlight
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0.7  HoW sHouLD You go About stuDYing tHis moDuLe? 

Distance studies are unique, with particular requirements for success that you should not underestimate. Once 
you have received your study material, plan how you will approach and complete this module. You can use 
the study plan in the previous section as a guideline to draw up a reasonable study schedule to guide you 
through the module. remember to take into consideration the due dates for the assignments, which I supplied 
in Tutorial Letter 101 for this module.

A crucial phase in the process of understanding and learning the basics of human anatomy and physiology is 
to articulate your ideas about the principles you are learning, both orally and in writing. Only when you have 
tried this process for yourself will you understand the full value of this exercise.

The assignments in this module will take the form of written work, and they should give you an idea of how well 
you are progressing in terms of achieving the learning outcomes.

Work through the learning units, using the learning strategies explained in the sections that follow.  In each 
case

 � skim through the unit and draw your own basic mind map of the content, and then expand this map as 
your knowledge and understanding of the unit increase

 � make your own summary of every unit
 � do a reflection exercise at the end of every unit (i will explain this in more detail in a later section)

As you work through the units, build up your own study and examination preparation portfolio.  This portfolio 
will not be assessed, but it will be an extremely valuable tool as you complete your assignments and revise for 
the examination.

What is a portfolio? A portfolio is a folder/file in which you gather and compile additional and/or summarised 
information during the year as you work through the learning material. 

Your portfolio should comprise

 � answers to each activity in each learning unit
 � a mind map/summary of each learning unit
 � your marked assignments (or a copy you made prior to submitting your assignment)
 � your reflections on each learning unit
 � extra reading material taken from the internet, additional books and medical and/or scientific journals 
 � a new vocabulary of words or glossary of new terms in your own words

To ensure that you achieve the learning outcomes for this module, you can use the learning strategies explained 
in the following section. After explaining these, i will also say more about managing your study time, finding 
articles for further reading and avoiding plagiarism.

0.7.1  Learning strategies you can apply:  the sss method 

There are a number of strategies that can help you study, one of which is the SSS strategy. The three techniques 
in the SSS strategy are 

 � skimming 
 � scanning and outlining
 � study-reading and active learning

To help you understand what these steps involve, I will give you more detail in the sections that follow.
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0.7.1.1  skimming 

Skimming involves moving your eyes quickly over a piece of text to get a general overview of what the text is 
about.

(1) Page through and explore. First, read the section quickly, forming a rough idea of what it is about. 
Concentrate on headings and subheadings, any words or phrases that are in bold or italic type, text 
in boxes, tables and illustrations, and – in the case of a chapter or learning unit – introductions and 
summaries. The outcomes for a learning unit are important. (Think of how you would page through a 
magazine. When starting a new learning unit, scan it and concentrate on the concepts that catch your 
eye.) 

(2) make a cursory survey. As you read, ask yourself: What key terms occur in this learning unit or 
chapter? Stop when you identify a key term, and carefully read what is said about it. Mark it in the book 
or in your printed study text. What you are trying to do is help yourself to remember the location of 
important information so that you can draw on it later. The key question is: Where is it?

0.7.1.2  scanning and outlining 

Scanning also involves moving your eyes quickly over a text, but in this case you are doing it to find specific 
keywords or specific items of information.

(1) Basing your search on the key concepts you identified during skimming, scan the chapter, learning unit 
or section.

if you have internet access, you will find more information on skimming and scanning here:  https://www.
aacc.edu/tutoring/file/skimming.pdf

(2) outline the section by starting a mind map (for the whole learning unit or chapter or for parts of it, as in 
starting a summary). You are looking for items and concepts while reading the information in the section 
or chapter in a more evaluative way. Reflect on relationships between concepts. The question now is: 
What is the main topic of this section/unit? what are the key concepts, and how do they relate to the 
topic?

if you have access to the internet, you will find a great deal of information about drawing mind maps, and 
also see examples.  Some good sites to start with are

 � http://www.wikihow.com/Make-a-Mind-Map
 � http://www.mind-mapping.co.uk/make-mind-map. htm

(3) extend your outline. Start by giving your mind map a structure. As you work through the prescribed 
activities of the section or chapter, keep returning to the mind map to fill in the detail. Think about the 
value and meaning of categories, concepts and key terms.

0.7.1.3  study‑reading and active learning 

(4) study‑reading and completing activities. This follows directly from what you have done so far, and 
you have to be careful, thorough and thoughtful. You have to make connections between the key terms 
and concepts you have identified, and here the mind map and summaries are important. (Remember to 
include your detailed mind map in your portfolio.) Pause while reading, consolidate what you remember, 
and consider how new information fits in with the information you already have. This will give you a good 
representation of the whole.

Your learning will be enhanced if you are active throughout this process. Whenever you get to an activity in 
your study guide, complete it in full on loose pages which you then insert in your portfolio, grouped together 
according to section and learning unit. Supplement this with your own notes from your portfolio. (You don’t 
have to submit activities or the portfolio to me, but these are essential for examination preparation.)
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Take time to understand what you read.  note new vocabulary words. Consult a dictionary to understand 
the meaning of new words, or use google to find definitions. You could compile a page of new words and 
terms and their definitions for each learning unit, and add it to your portfolio.

(5) communicate.  if you have access to the internet, use the discussions tool to raise any issues you find 
difficult, or even just interesting. if you cannot find help from your fellow students, feel free to contact me.  
Also respond to other students’ postings by means of the Discussions tool.  Communicating with others 
about what you are learning is an important part of the learning process.

(6) Reflect.  At the end of every learning unit, reflect on what you have learnt.  This involves asking yourself 
questions such as

 � what are the main new insights i gained in this learning unit? (write down two or three.)
 � what did i already know and find quite easy?
 � what did i find difficult?  why might i have found this difficult? what can i do to resolve these 

difficulties?
 � has the new knowledge I gained perhaps changed my thinking about issues such as how the body 

functions, how my own health is or should be maintained and what the uses of biological knowledge 
might be in my life or career? (either write down your thoughts on this, or share them with fellow 
students by means of the Discussions tool.)

Reflection has enormous potential to enhance your learning by making you aware of your individual learning 
strategies and progress, of the wider context in which you can apply your learning, and also of the impact of 
your learning process on yourself and your circumstances.

0.7.2  managing your self‑paced study time 

As I mentioned in an earlier section, to achieve the outcomes for this module you have to devote at least 120 
hours to your studies (although some of you may need a bit more time, some might need slightly less). As you 
will have about 15 weeks to complete a semester module, you should plan to devote at least eight study hours 
per week to a module. 

remember that if you have registered for more than one module, you have to plan time for each module. 

I recommend that you draw up a study schedule or keep a diary so that you have a clear idea of the time you 
have available for study. This will help you to manage your studies within the time you have available and 
balance your studies with work and family life. 

in Tutorial letter 101 and on myUnisa you will find a list of due dates for various assignments. Record these in 
your diary. Divide the large assignments into a series of smaller, manageable tasks, and then complete these 
one at a time.

0.7.3  Finding research/scientific articles 

One of the easiest ways to find scientific and scholarly articles is to use the site google Scholar, which you can 
access at http://scholar.google.com.

On this site, you will see that there is a down arrow within the search bar where you are to enter your search 
terms. If you click on this arrow, you will get a menu, “Advanced Search”, which will allow you to make your 
search much more specific. when you have entered your search terms and clicked on “search” (or on the icon 
representing this, which is a magnifying glass), a number of websites relating to your query will appear. The 
advantage of using this portal is that you can access most journal references in this way.
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Certain journals, such as Science Direct, however, can be accessed only through a tertiary academic institution 
such as Unisa. To access this journal, you must do the following:

(1) Go to Unisa online at http://www.unisa.ac.za/

(2) Click on “Library” at the top of the page.

(3) In the menu on the left-hand side of the screen, click on “Search library resources”.

(4) Follow the guidelines if you are a first‑time user.

(5) Click on the option “Find e-resources”.

(6) now click on “A–Z list of electronic resources”.

(7) Various links for databases will now be on your screen. Click on any database to do a search. For 
molecular biology/biochemistry we recommend clicking on Science Direct, nature or SpringerLink. 
(Remember, to find Science direct, select ‘S’ at the top and a list of all the databases starting with ‘s’ will 
appear; if you want to go to nature, select ‘n’, etc.)

(8) when you have entered one of these databases, you can search for scientific articles by typing in the 
relevant keywords in the “search” box. Be very specific in terms of the keywords you use. if you type 
in just one very general word, this will usually result in too much information that does not relate to the 
specific topic you are looking for.

(9) You will have to do some independent searches yourself, as part of your portfolio, assignments and 
examination preparation. This is especially true because this is a distance education course, which has 
to be supplemented with information from internet sources.

Contact the Unisa library if you have any difficulties, or for assistance: +27 12 4293206 or see the library 
website for the local branch library’s telephone number.

0.7.4  Avoiding plagiarism 

never try to pass off other people’s work (or our learning units and study material) as your own. If you want 
to incorporate other people’s words and ideas or our notes in your own answers, enclose these in quotation 
marks if you are quoting directly, and always acknowledge your source. Use the harvard referencing method.  
You can search for more information on this method online; a good source is http://www.staffs.ac.uk/assets/
harvard_quick_guide_tcm44-47797.pdf.  If you are unsure about the correct way to acknowledge sources, 
contact Unisa’s Library Information Desk. 

Students who do not acknowledge quotations, or who plagiarise from lecture notes and outside sources, or 
who copy someone else’s answers may be refused permission to write the examination, or may be penalised 
in the assignment.

0.8  using myunisa 

I explained the advantages of online learning in section 0.1 of this learning unit.  In the sections that follow, I 
will give you an orientation to using myUnisa.  You will see how the Unisa menu options work, and I will draw 
your attention to the “rules” or “etiquette” of online communications.  Finally, you will have the opportunity to try 
using one of the most important tools on myUnisa, i.e. the Discussions tool.

0.8.1  the myunisa menu options 

You have to be able to use the various menu options on this course site, as they will enable you to participate 
actively in the learning process.  
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Click on the links below to see where the various options are located.

 � Learning Units: The learning units are your main learning resource in this module. They contain the 
content and learning activities that you have to work through to achieve the module outcomes.

 � Official Study Material: A copy of the Tutorial Letter 101 as well as past examination papers will be stored 
as printable PDF versions under this option.

 � Announcements: From time to time I will use this facility to give you important information about this 
module. You should receive e‑mail notification of new announcements posted on myUnisa.

 � Schedule: This tool gives you access to important dates and details about events such as examination 
dates and deadlines for your assignments. You will need this information to help you manage your time 
and plan your own schedule. 

 � Course Contact: If you want to send me e-mails in connection with this module, use this tool to communicate 
with me.

 � Additional Resources: A copy of the learning units (MO001) will be stored as printable PDF versions 
under this option.  This tool allows you to access any additional learning support material that might help 
you in your studies for this module. I will send an e-mail alert or announcement to inform you if I add 
anything to this folder.

 � Discussions: This tool allows us to hold discussions as if we were in a contact setting, and I hope that 
this will give you clarity on many of the issues that students tend to struggle with. I will set up a number 
of discussion forums that you can visit to discuss specific topics. There will also be a forum for students, 
where you can discuss issues among yourselves, or just support one another. 

 � Assignments: This tool allows you to submit your assignments electronically, and to monitor your results. 
If you can, please submit your assignments via myUnisa. If you don’t know how to do this, consult Tutorial 
Letter 101.

0.8.2  myunisa etiquette 

myUnisa is the university’s online platform, where lecturers and students meet, interact and participate in an 
ongoing process of learning and teaching. In interacting online, always remember to be respectful towards your 
fellow students and your lecturers. The rules of polite behaviour on the internet are referred to as netiquette - a 
term that means “online manners”.

You can access these websites to learn more about netiquette:

 � http://networketiquette.net/
 � http://www.studygs.net/netiquette.htm
 � http://www.carnegiecyberacademy.com/facultyPages/communication/netiquette.html

Please observe the rules of netiquette during your normal, everyday online communications with colleagues, 
lecturers and friends. In particular, remember to be courteous to your fellow students when using the Discussions 
tool.

0.8.3  Activity 0.1:  introduce yourself

At this point, i would like you to do an activity called an ‘ice breaker’.

What is an ice breaker?

An ice breaker helps you to

 � get to know the myUnisa online environment 
 � get to know and connect with your fellow students

To do the activity, click on the Discussions option in the menu on the left-hand side of the screen.  From here, 
click on Forum 1: student Lounge and then on the topic “Introduce yourself”.
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Once inside the topic, post a short entry in which you

 � tell us who you are and where you live
 � share what the subject area you are studying means to you, and why you chose to study it

Also respond to at least one posting by one of your fellow students.

0.9  Assessment in tHis moDuLe

Your work in this module will be assessed by the following:

 � Two written assignments, which will be used to calculate a year mark that will count 30% towards your 
final mark

 � One written examination of two hours, which will count 70% towards your final mark

Please consult tutorial Letter 101 for details about the assessment in this module.  Be sure to read the 
following information in the tutorial letter:

 � how your assignment and examination marks will be calculated
 � the due dates for and unique numbers of your assignments
 � how to submit your assignments
 � examination periods, admission and marks

Tutorial Letter 101 also contains the actual assignment questions.

remember that although Tutorial Letter 101 will be sent to you, you can also access an electronic version by 
using the link on this page, or else going to Official Study Material.

I wish you well in your studies. Enjoy the course!
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1.1  intRoDuction

To complete the learning unit, you will have to refer to chapter 1 in Marieb (2015).

Carefully study this section in the textbook. It is interesting to note that people have, from the earliest times, 
been interested in their bodies and how they function. This curiosity eventually led to the development of the 
science of anatomy.

The word “anatomy” comes from the greek words meaning “to cut open”. But the study of anatomy is not 
confined to the internal parts of the body only; it also includes the external structures. Therefore, anatomy is 
what the body looks like internally and externally, while physiology is the study of how the body functions.

You will also see from this section that anatomy and physiology are very closely linked and that is why we say 
that there is a strong link between structure and function.

in the text, i have included links to some internet sources that you may find interesting and helpful. A fun 
YouTube presentation that you should enjoy, a so-called “Crash Course #1” introduction to anatomy and 
physiology, explains some of the terms mentioned in this learning unit.  This may be accessed at https://www.
youtube.com/watch?v=uBgl2BujkPQ&index=1&list=Pl8dPuualjXtOAKed_MxxwBnaPno5h3Zs8

Sites, including YouTube presentations, can be selected at https://www.youtube.com/watch?v=y2n_b0qwvxY

and at http://www.oercommons.org/courses/introduction-anatomy-physiology-01-02-anatomy-terms/view.  

In addition, please feel free to scroll through the Merlot site at http://www.merlot.org/merlot/index.htm?action=find.

1.2  LeARning outcomes

By the end of this learning unit you should be able to 

 � summarise levels of structural organisation from atoms to the organism
 � provide an overview of organ systems
 � explain life functions and survival needs
 � describe the concept of homeostasis 
 � describe the language of anatomy, including body planes and body cavities.

1.3  An oVeRVieW oF AnAtomY AnD PHYsioLogY

Recommended reading: pp. 25–31 of chapter 1 in Marieb (2015)

This module is about relationships as repeatedly demonstrated throughout the human body!  This is reflected 
in the combination of atoms into molecules and their combination into cells.  Cells combine to form tissues 
which, in turn, combine tissues into structures with a common purpose. note that levels of organisation are 
indicated in figure 1.1 on p. 27 of Marieb (2015). 

Organ systems are very diverse and vary from the skin to the lymphatic system.  however, all organs have 
a common purpose: to operate optimally to maintain a healthy environment for the body – described as 
homeostasis.  diagrams of various organ systems are illustrated in figure 1.2.
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1.3.1  Activity 1.1

Do this activity and add it to your portfolio.

Remember, this could serve as part of your summary to use in preparing for the examination!

Refer to your textbook, and answer the following questions:

(a) define anatomy and physiology.
(b) Explain how anatomy and physiology are related.
(c) name the levels of structural organisation that make up the human body and explain how they are 

related to the body. 
(d) in which level of organisation is a histologist interested?
(e) name the organ systems of the body, and briefly state the major functions of each system.
(f) Classify by organ system all organs discussed.
(g) Prepare a diagram that identifies all the organs of the human body.
(h) what does figure 1.3 show you? ensure that you read and understand the information given just below 

the heading of this figure.
(i) Did you notice the did you get it? Questions on p. 26 and p. 31? Answer these questions.

1.3.2  Feedback on activity 1.1

You will find an explanation of the terms ‘anatomy’ and ‘physiology’ in this section of the textbook. do not learn 
the definitions by heart, but work through the section until you have a good understanding of what the terms 
mean. now write an explanation (in your own words) that shows your understanding, but is still scientific. 

Figure 1.1 clearly shows you the various levels of structural organisation in a human, from simple molecules 
through to the complex organism. A histologist is a specialist that studies the structure of tissues. Find out more 
about the work done by this person and keep a journal in which you record information on various specialised 
fields of the medical profession.

Figure 1.2 gives you an overview of the body’s organ systems. An excellent way in which to summarise the 
systems and functions of each is to put the information in a table. A table always needs a suitable heading, as 
you can see in the example below:

TABle 1: The human body systems and major functions of each system

body system major function of the system

Muscular system • Allows manipulation of the environment, locomotion and facial 
expression.

• Maintains posture.
• Produces heat.

1.4  mAintAining LiFe

Recommended reading: pp. 31–36 of chapter 1 in Marieb (2015)

necessary life functions

As we saw in the previous section, organ systems work closely together, and this ensures the good health and 
functioning of the organism as a whole. 
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Carefully work through this topic in the textbook. The seven vital life functions are discussed here. Do you know 
that ‘vital’ means ‘necessary for life’?

note that although maintaining boundaries is not a life function, boundaries are important at all organisation 
levels.

The ultimate (end) aim of the body and all of its systems is survival, i.e. to maintain life. Anything that negatively 
affects a system will ultimately (in the end) affect all of the components of that system.

For example, the heart cannot pump blood effectively after massive blood loss. If the heart cannot pump blood 
and blood cannot flow, oxygen and nutrients cannot be distributed. Very soon the heart muscle tissue will start 
to break down because individual heart muscle cells die from a lack of oxygen and nutrients. These changes 
will not happen to the heart tissues only, since all cells, tissues and organs of the body will be damaged. It is, 
therefore, clear that all the systems work together to ensure survival.

survival needs

This section in your textbook deals with the factors that an organism needs to survive (survival needs). As you 
will notice, it is not only food and water that are important for survival.

when you are satisfied that you have a thorough understanding of this section of the work, do the next activity.

1.4.1  Activity 1.2

Do this activity and add it to your portfolio.

Refer to your textbook and answer the following questions:

(a) When you have worked through this section, draw up a table with the seven life functions in the left hand 
column and give a short, descriptive summary of each in the corresponding right hand column. Give 
your table an appropriate heading.

(b) which is the largest organ of the human body?
(c) Answer the did you get it? questions at the end of this section in the textbook.

1.4.2  Feedback on activity 1.2

You were given an example of how to draw up a scientific table in activity 1.2. Use this example to help you 
draw the table for life functions.

The integumentary system (skin) that forms the external body covering is the largest organ of the human body.

1.5  HomeostAsis

Recommended reading: pp. 36–38 of chapter 1 in Marieb (2015)

Carefully study this very important section in your textbook. In order to understand information in chapters that 
follow this chapter, you have to understand at this stage:

 � what is homeostasis (definition) and why is it important?
 � which organ systems play a role in maintaining homeostasis?
 � how homeostasis is regulated by the nervous and endocrine systems (negative and positive mechanisms)

Before you continue with this section, watch the YouTube videos on homeostasis that can be accessed 
at:https://www.youtube.com/watch?v=XZxuQo3ylii and https://www.youtube.com/watch?v=5HS66q‑OA8g.
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The first few YouTube presentations available at these sites introduce you to homeostasis and then move 
on to cellular homeostasis.  Other presentations are available at OEr commons sites such as http://www.
oercommons.org/courses/introduction-anatomy-physiology-01-05-homeostasis-health/view and

http://www.oercommons.org/courses/bioed-online-homeostasis/view.

Homeostatic control mechanisms

You will note when you read this section in the textbook that if a balance is to be maintained in the body there 
has to be some sort of control mechanism.

Ensure that you understand what is meant by positive and negative feedback mechanisms, as explained on 
p. 37 of the textbook.

Homeostatic imbalance

As long as the various body processes function normally, homeostasis is maintained. The body is then 
healthy. however, when one or more components of the body lose their ability to contribute to homeostasis, 
an imbalance may result. note that every chapter in your textbook has a section on homeostatic imbalance for 
each organ system. This is where the imbalance (diseases) of the system is discussed.  

1.5.1  Activity 1.3

Watch the following video clip on homeostasis:

https://www.youtube.com/watch?v=fYThokh88vA

Then go to Discussion Forum 4: Learning unit 1 activities, select Activity 1.3 and post your answer here. 
Also remember to read what your fellow students are saying. Print your reply and add it to your portfolio.

Refer to your textbook and the internet, and answer the following questions:

(a) define homeostasis and explain its importance.
(b) define negative feedback and describe its role in maintaining homeostasis and normal body function.
(c) what elements that are important in a homeostatic control system are shown in figure 1.4?
(d) Answer the did you get it? questions on p. 38 in the textbook.  

1.5.2  Feedback on activity 1.3

The summary at the end of the chapter neatly explains the importance of homeostasis.

if you find positive and negative feedback difficult to understand, figure 1.4 in the textbook may give you a 
better understanding.  

1.6  tHe LAnguAge oF AnAtomY

Recommended reading: pp. 38–45 of chapter 1 in Marieb (2015)

Read the introduction below the heading. This section explains why it is important that you learn to ‘speak’ 
the language of anatomy and physiology. You can only ’speak’ this language when you are able to use the 
terminology correctly.

1.6.1  Anatomical position

Ensure that you know what the anatomical position of the body is and carry out the instruction where you have 
to assume the anatomical position.   
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1.6.2  Directional terms

Directional terms describe where one body part is situated in relation to another one. These important terms 
are given in table 1.1 on p. 39.

When you have familiarised yourself with these terms, try to answer the short quiz at the bottom of p. 38.

1.6.3  Regional terms

Read through this section while keeping figure 1.5 in mind. You do not have to learn all these regional terms for 
the examination, but look at them because they will appear again at a later stage. You will then know where to 
find the explanation for these terms. After having studied figure 1.5, try to answer the question above the figure.

wherever there is a question above a figure or table, it is a good idea to try and answer it, because if you 
answer correctly it means that you have understood the information given in the figure or table.    

1.6.4  body planes and sections

You know that in order to study the internal structures of a body, it has to be cut open. These cuts (sections) in 
anatomy are made in three different planes (imaginary lines). 

The figure also refers to magnetic resonance imaging (MRi) scans. Find out what these are and how they are 
used.

1.6.5  body cavities

Body cavities are just separate and protected areas in the body. The different cavities contain different organs. 

By now you will know where the dorsal and ventral body cavities are located, and these are dealt with in 
some detail on p. 43. You have to read these sections carefully, and you may use figure 1.8 to help you better 
understand the text. note that figure 1.8 is not for examination purposes.

did you notice that the abdominopelvic cavity is divided into quadrants? This merely means that it is divided 
into quarters (four parts).  

1.6.6  open body cavities

The last topic in this chapter is on open body cavities. You will have to study this section to find out what they 
are as well as to see examples of open body cavities.

You should now be ready to complete the next activity.  

1.6.7  Activity 1.4

Do this activity and add it to your portfolio.

Refer to your textbook and answer the following questions:

(a) Describe the anatomical position.
(b) what does the information in figure 1.5 and in table 1.1 show you about the anatomical position?
(c) what are the three planes that are shown in figure 1.6?
(d) which body cavities are shown in figure 1.7?
(e) if a surgeon makes an incision just inferior to the diaphragm, which body cavity will be opened?
(f) Use correct anatomical terminology to describe body directions, surfaces and body planes.
(g) Locate the major body cavities on a diagram and list the major organs in each cavity.
(h) Answer the last did you get it? questions of this chapter.
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(i) Check for the regular homeostatic imbalance comments throughout the text.   Do you remember that we 
said earlier that we would come across this section throughout the module? well, here we are again.  in 
this specific example, a disease is not discussed but it is only pointed out as to what can happen in the 
case of a trauma (injury).

(j) Identify keywords used to identify parts, planes and cavities of the body, i.e. identify keywords in 
the language of anatomy.  Use these keywords as a search string to access online information and 
presentations.  Comment on the online value added to your studies in terms of online academic content 
and time spent on this process, and include this answer in the myUnisa Discussion tool.  

1.7  summARY

Study the summary of this chapter in the textbook. We also recommend that you make your own summary by 
compiling a mind map of the most important points. 

You have learnt many new terms in this chapter that will be referred to throughout the textbook. Set aside some 
time every day to learn a few names and terms rather than trying to learn them all at once. The best way to 
learn terms is to say them out loud and then to write them down with an explanation of the meaning, until you 
have mastered them. 

Review Questions – Answer all these questions in your workbook.

critical thinking and clinical Review Questions – These are challenging questions and in order to answer 
them, you have to apply your knowledge. Try to answer as many as possible but do not become demotivated if 
you are unable to answer some of them. As you work through your textbook you will gain knowledge and skills 
and you can revisit the questions.

Reflection exercise

It is very important to think about the work you have studied and to then place it in a general context.  Please 
discuss the anatomy and physiology you have studied with your family and friends; I am sure that they will 
relate to it and contribute to your knowledge.

well done! You have reached the end of this learning unit. Reflect for a moment on whether you have mastered 
the learning outcomes listed at the beginning of this unit. Do not start with learning unit 2 before you feel 
confident that you have mastered the outcomes.  

Additional learning experiences

This module forces you to learn a new language – that of anatomy and physiology.  At this stage, please 
acquaint yourself with this new vocabulary by reading the textbook and reviewing online presentations.  As 
recommended in the textbook, please visit the homepage of “Mastering A&P”, then register and interact with 
the learning material at this site.
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2.1  intRoDuction

To complete the learning unit, you will have to refer to pp. 48-80 of chapter 2 in Marieb (2015).

Chapter 2 of the textbook deals with Basic Chemistry and Biochemistry.  we are not going to deal with these 
subjects in depth in this module. The reason for this is that you will do chemistry (organic, physical and 
inorganic) in another compulsory module in this programme and another module involving clinical biochemistry, 
and we want to avoid too much overlap between these modules.

having said that, please note that it is important to remind yourself of the structure of atoms and how these 
link to form molecules.  Likewise, life is a series of often interlinked chemical reactions and it is important that 
these take place in a controlled, buffered environment. Please understand how buffers work to maintain a 
stable pH so that efficient enzyme reactions can convert complex molecules from the food we eat into basic 
structural subunits required to synthesise large molecule such as sugars, proteins, lipids and nucleic acids – all 
molecules essential for life. 

however, to help you understand that living matter, including the human body, consists of various chemicals 
and that these interact and are changed by biochemical reactors, or enzymes, please do activity 2.1 below.

2.2  LeARning outcomes

By the end of this learning unit you should be able to 

 � summarise the basics of matter, energy, atoms and molecules
 � provide an overview of chemical bonds linking atoms
 � explain the chemistry of life – biochemistry
 � describe various biological molecules, including proteins, carbohydrates, lipids and nucleic acids 

 

2.3  ActiVitY 2.1

Do this activity and add it to your portfolio.

Refer to chapter 2 in marieb (2015) and answer the following:

(a) Study the summary from p. 81 to p. 83.
(b) Answer the review questions from p. 83 to p. 85 of chapter 2 in Marieb (2015)
(c) Answer the critical thinking and clinical application questions at the end of the chapter.
(d) Answer the did you get it? questions on pp. 50, 53, 54, 56, 62, 65, 72, 76 and 79.  

2.4  summARY

As living organisms we consist of molecules (matter) whose structure is maintained by covalent bonds.  The 
formation of these covalent bonds achieves two ends, that of increasing the complexity and size of molecules 
but also allowing, in many instances, the storage of energy. Breaking of these covalent bonds reminds us 
of energy relationships – the potential energy inherent within these covalent bonds that is released upon 
bond breaking.  This latter process usually requires energy to result in the release of energy in the form of 
adenosine triphosphate (ATP) or heat.  Thus, complex molecules, when broken down in our digestive systems 
or muscles, allow for the generation of energy as well as simpler molecules that can be used in cellular 
processes to maintain health.

Likewise, the building blocks of macromolecules such as carbohydrates (monosaccharides), proteins (amino 
acids), lipids (fatty acids) and nucleic acids (bases) have to be generated in metabolic processes to, in turn, be 
linked together in a controlled fashion to produce macromolecules required by the body.  
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3.1  intRoDuction

In learning unit 1 you discovered the levels of structural organization in the human body. To refresh your 
memory, refer back to figure 1.1 in chapter 1 of the textbook. in Unit 2 (chapter 2 of the textbook) the focus is 
on the chemical level. In this unit (Unit 3), we will zoom in on the cellular and tissue levels.

textbook reference

We will cover chapter 3 of your prescribed textbook in this unit. You can see a summary of the main sections 
in the mind map that follows.

Chapter 3:  Cells and Tissues, pp. 86–132

Part 1: Cells 
•  Overview of the cellular basis of life, pp. 86–87
•  Anatomy of a generalised cell, pp. 87–99
•  Cell physiology, pp. 99–111

Part 2: Body tissues, pp. 111–126
Part 3: Developmental aspects of cells and tissues, pp. 126–128

What sections does chapter 3 of your
textbook cover?

time allocation

You should spend 5–6 hours to study the contents of this unit and to complete the relevant activities.

3.2  LeARning outcomes

By the end of this learning unit you should be able to: 

 � summarise macro and micro features of cells
 � describe cellular physiology
 � explain similarities and differences between tissue types such as epithelium, connective, blood and 

muscle. 
 � describe cellular ageing and the development of cancer.  

3.3  ceLLs

Recommended reading: pp. 86–111 of chapter 3 in Marieb (2015)

In this part of the unit we will take a closer look at cells. As you will see in this chapter, cells are very small and, 
as a result, a microscope is needed to study the structure of cells.

In the 17th century, robert hooke used a very basic microscope and it was only then that cells were discovered 
for the first time. Hooke could see only the outlines of the cells with his microscope, but this was enough to 
stimulate major interest and so the science of cytology was born. Cytology is therefore the science of studying 
cells and cellular function.
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Please check the website http://www.cliffsnotes.com/sciences/anatomy-and-physiology and enjoy the quizzes.

Also read the introductory paragraph below the heading on p. 87.

overview of the cellular basis of life (pp. 86 and 87)

what does overview mean? it means that you will be given the ‘big picture’ about cells in this section. it is therefore 
important that you study this section in which we see the amazing structure of a cell. A basic introduction to the 
structure and function of cells is provided at https://www.youtube.com/watch?v=Rp4XPgwnc_Q with a more 
sophisticated presentation by Mr Anderson being found at https://www.youtube.com/watch?v=1Z9pqST72is.  
Please compare these visual presentations to that located at https://www.youtube.com/watch?v=g4l_
QO4wKtM.

A cell consists of only three main components plus trace elements of a few other substances, yet cells are the 
basis of all life.

You will also discover that cells come in many different shapes and sizes, and that different cells have different 
functions. Very often, the function of the cell determines its shape. 

Do not forget to do the did you get it? questions that follow this section.

Anatomy of a generalised cell (pp. 87 to 99)  

From studying the previous section you know that cells vary enormously in appearance but they all have the 
same parts or organelles, and some functions are common to all cells.

So, to study a cell in detail, we talk about a ‘generalised cell’, which means that all the typical parts of cells 
are represented. note that as our focus is the human body, we will restrict our study to human (animal) cells.

Do not forget to do you the did you get it? questions in this section. 

Did you know that the human body contains only two types of cells: sex cells (sperm cells and oocytes or egg 
cells) and somatic cells (all the other cells)?

what does the very important figure 3.4 show you about the structure of a generalised cell?

now that you have worked through this section and have studied the relevant figures in this section of your 
textbook, complete activity 3.1.  

3.3.1  Anatomy of a generalised cell

Recommended reading: pp. 87–99 in chapter 3 in Marieb (2015)

the nucleus

The nucleus is the “brain” of the cell. This means that that the nucleus contains the genetic material (DnA) for 
cell reproduction and for building the whole body. 

Ensure that you know what DnA stands for. You also have to know what the three distinct structures or regions 
of the nucleus are, illustrated by figure 3.1.

Do questions 4, 5 and 6 of the did you get it? exercise.
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the plasma membrane

This thin membrane is the “skin” of the cell, which means it encloses all the cellular content.

what does figure 3.2 show you about the structure of the plasma membrane?

You will see that it is not a simple structure, but that it consists of many different molecules or components. 
each of these components has a specific function. You can learn about these functions on pp. 88–90.

specialisations of the plasma membrane 

We see in this section that there are small structures in the plasma membrane surface called microvilli. There 
are also specialised areas of the membrane where cells meet with other cells, called membrane junctions. 
what does figure 3.3 illustrate about cell junctions?

the cytoplasm

The cytoplasm includes all of the cell’s contents, excluding the nucleus, and it is in the cytoplasm that most of 
the cellular activities take place. The cytoplasm consists of three main components. Can you name and briefly 
describe them?

cytoplasmic organelles

You have already seen in figure 3.4 that cells contain a number of structures called cytoplasmic organelles. 
each organelle has a specific function, and you also know by now that as long as each organelle functions 
optimally (at its best), the cell will remain in homeostatic balance.

The different organelles found in cells and their functions are discussed on pp. 91–94 in your textbook.

When you are familiar with the structure, position and functions of cell organelles, do the following activity.

3.3.2  Activity 3.1

Do this activity and add it to your portfolio.

Refer to your textbook and answer the following questions about cells:

(a) define cell, organelle and inclusion.
(b) Identify the three main regions of an animal cell.
(c) Make a 2-D (two-dimensional) sketch of a generalised animal cell.  Use information blocks around the 

sketch to identify cell structures and to list the main functions of each structure.
(d) To reinforce the understanding you gained from drawing the animal cell, draw a mind map of all the 

cytoplasmic organelles found in a typical animal cell and include the main functions of each. To learn 
more about creating mind maps, you can click on the following web address: 
http://www.mind-mapping.co.uk/mind-mapping-information-and-advice/how-to-make-a-mind-map/

To assist you in creating an electronic mind map, you can make use of free software such as FreeMind 
and EDrawMindmap available at the following web addresses:

 � http://freemind.sourceforge.net/wiki/index.php/Main_Page
 � https://www.edrawsoft.com/freemind.php

(e) Do all the questions in the did you get it? exercise at the end of this section in the textbook. From now 
on we will not remind you to answer these questions, as you have to do them independently.  
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3.3.3  Feedback on activity 3.1

Use figure 3.4 as well as the text on pp. 86–94 to help you with this activity. 

To help you study this very important topic of cell structure, you can also compile a table in which you list 
the names of the different cell structures and organelles in the left-hand column and their functions in the 
right-hand column. remember the heading!  

3.3.4  cell diversity

In this section we will see that cells come in a great variety of shapes and sizes.

what does figure 3.8 show you about cell shape and cell function? After you have studied this section and 
figure 3.8, do activity 3.3.  

3.3.5  Activity 3.2

Do this activity and add it to your portfolio.

Refer to your textbook and answer the following questions:

(a) Describe the difference between a cell and an organelle
(b) Watch the following basic video clip on organelles at https://www.youtube.com/watch?v=ZywYid2cTK0 

and identify the different organelles mentioned.

Then go to Discussion Forum 5: Learning unit 3, activities, select Activity 3.2 and post your answer there. 
Also remember to read what your fellow students are saying. Print your reply and add it to your portfolio.

(c) Although cells have differences based on their specific functions in the body, what functions do all cells 
have in common?

(d) why is a muscle cell elongated?
(e) what is the function of the flagellum of a sperm cell?
(f) what are the functions of the glycocalyx?

3.3.6  Feedback on activity 3.2

in order to find the answers to the questions of activity 3.3, you will have to revise the work covered by  
pp. 98– 99 of the textbook.  

3.4  ceLL PHYsioLogY

Recommended reading: pp. 99–111 of chapter 3 in Marieb (2015)

You now know what cells look like and what the functions of certain cell structures are, so in this section we 
will learn how:

 � Substances pass through the plasma membrane (membrane transport) 
 � Cells produce proteins (protein synthesis) 
 � Cells reproduce (cell division).

membrane transport

Carefully read pp. 99–104 to gain an understanding of membrane transport. As it is important to understand 
the different terms that are used in this section, we suggest that you familiarise yourself with the terms printed 
in bold on these pages in the textbook.
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When you read this section in the textbook, take note of the following:

Passive transport processes

The different types of passive diffusion are illustrated in figure 3.10. ensure that you understand the four 
types of passive trans‑membrane transport. Here it may be a good idea to refer to figure 3.2 again to refresh 
your memory about the structure of the plasma membrane. in this figure we see that protein molecules are 
scattered throughout the membrane. These are the proteins that are involved in carrier-mediated and channel-
mediated diffusion and sometimes in osmosis.    

3.4.1  Activity 3.3

Do this activity and add it to your portfolio.

refer to your textbook and draw a mind map of the different types of diffusion transport processes.

3.4.2  Feedback on activity 3.3

The information illustrated in figure 3.10 will help you to draw a mind map of the various diffusion transport 
processes.

3.4.3  Active transport processes 

Recommended reading: pp. 102–104 of chapter 3 in Marieb (2015)

You will see that the solute pump transport system is very similar to carrier-mediated diffusion. 

Questions:

(a) what is the difference between these two processes mentioned above? 
(b) what does figure 3.11 show you about the operation of the sodium‑potassium pump transport system? 

note that here again the proteins in the plasma membrane play an important role.

Vesicular transport also uses ATP as an energy source, and here too are two types of transport mechanisms, 
i.e. exocytosis and endocytosis.

Exocytosis is almost like putting out the garbage at home. The substance that is to be removed is enclosed in 
a sac (like the black plastic bags in the garbage bin in the house), which then fuses with the membrane and 
releases the contents to the outside of the cell (like putting the garbage outside the house). what do figures 
3.12 and 3.13 show you about exocytosis and endocytosis?

Before starting with the next section of work you must complete the next activity.  

3.4.4  Activity 3.4

Do this activity and add it to your portfolio.

Refer to your textbook and answer the following questions:

(a) give definitions for the following terms:  selective permeability, diffusion (including simple and facilitated 
diffusion and osmosis) active transport, passive transport, solute pumping, exocytosis, endocytosis, 
phagocytosis, pinocytosis, hypertonic and isotonic.

(b) explain how the various transport processes account for the directional movement of specific 
substances across the plasma membrane.



FIS1601/MO001/4/2016–2018

29

3.4.5  Feedback on activity 3.4

when you define terms, do not only consult the glossary at the back of the textbook, but also find the term in 
the text. This will help you to understand the term in its context and will prevent you from merely memorising 
the meaning of the term.

note: now that you have carefully read the section on membrane transport in your textbook and are familiar 
with the relevant figures, you have to study the summary of this section from the textbook on pp. 129 and 
130.  

3.4.6  cell division

Recommended reading: pp. 104–109 of chapter 3 in Marieb (2015)

Carefully read this section in which it is explained that cells undergo a series of changes from when they 
are formed until they divide. We refer to these processes as the cell cycle, which is divided into two major 
periods, namely interphase and cell division. if you enjoyed the film, 2001 – A space odyssey, you will enjoy 
the YouTube presentation on cells at https://www.youtube.com/watch?v=Q6ucKwiiFmg. This automatically 
moves into a presentation on cell division.

Question: what happens during interphase?

Preparations: DnA replication

Before cell division takes place and towards the end of the cell’s interphase period, the genetic material of the 
cell, deoxyribonucleic acid (DnA), is duplicated. It is obvious that if a cell is going to divide into two new cells, 
each must have a complete DnA molecule. The process of DnA replication is described on pp. 105-106 of 
your textbook. 

The paragraph on p. 105 that describes dnA replication, together with figure 3.14, is important to understand 
the process of DnA replication. Once DnA replication is complete, cell division starts. remember that for a 
very short period of time just before cell division, the cell contains two identical DnA molecules.

Events of cell division

Cell division consists of two phases as you can see in the mind map below: 

Phases of cell division

Mitosis

(division of the nucleus, which
happens first)

Cytokinesis

(divisions of the cytoplasm, which
happens seconds)

Dewarj
Highlight

Dewarj
Sticky Note
Bold, please.



30

3.4.7  Activity 3.5

Do this activity and add it to your portfolio.

Refer to your textbook and answer the following questions:

(a) Explain the importance of mitosis.
(b) To demonstrate that you understand the process of mitosis, draw a flow diagram that shows the stages 

and what happens during each stage.  

3.4.8  Feedback on activity 3.5

Figure 3.15 and p. 83 will provide the information you need to do this activity.

3.4.9  Protein synthesis

Recommended reading: pp. 109–111 of chapter 3 in Marieb (2015)

In this section we will see that DnA plays an important role in protein synthesis. Proteins are essential for 
cellular life and therefore for life itself. we see here that proteins exist in two forms, as fibrous and globular 
proteins. The first paragraph on p. 109 clearly describes the role of these two types of proteins. Also ensure 
that you understand how DnA is involved in the production of these proteins.

the role of RnA

Before focusing on the role of ribonucleic acid (RnA) in protein synthesis, do the following activity:

3.4.10 Activity 3.6

Do this activity and add it to your portfolio.

Refer to your textbook and answer the following question:

(a) Tabulate the similarities and differences between DnA and rnA to show that you understand their 
respective roles in protein synthesis.

3.4.11  Feedback on activity 3.6

Use the information on nucleic acids in the summary of chapter 2, p. 130 to help you do this activity. You can 
also watch the following video clips comparing DnA and rnA:

https://www.youtube.com/watch?v=UbiF6mQxCoM

https://www.youtube.com/watch?v=MxFnlvl1JOo

3.4.12  transcription and translation

You will notice in this section that there are two phases in protein synthesis, namely transcription and translation. 
These two processes are described clearly on pp. 87 and 88 of your textbook and summarised in figure 3.16. 
You will not be asked to draw this figure but study it carefully, as it will help you to better understand this 
process. Before you continue to the next section, watch the video clips on the two phases in protein synthesis 
at https://www.youtube.com/watch?v=p‑VlBmX1exM and https://www.youtube.com/watch?v=T1dV‑tdaKeo. 
These are useful presentations and also have the advantage of allowing you access to other presentations on 
subjects such as DnA replication and the central dogma, which is the transfer of information from DnA to rnA 
to proteins.  
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3.5  boDY tissues

Recommended reading: pp. 111–126 of chapter 3 in Marieb (2015)

As we have indicated in the introduction to this unit, the focus of the unit is on cells and tissues. We have 
completed cells and will now give attention to tissues. This may be a good time to refer back to chapter 1 to 
refresh your memory about how cells form tissues. Remember that a specific tissue type is made up of many, 
many cells that have the same structure and function.

In this section you will learn that the human body, although very complex, consists of only four major tissue 
types. The four major tissue types are intimately associated with each other and so form the basic structure of 
the body. You will notice that the functions of the different tissue types are to provide cover, support, movement 
and control.

Ensure that you know which tissue types are responsible for which of these functions.  Please access the 
visual presentation of tissues at: https://www.youtube.com/watch?v=tKwTJ3_‑1e8.

Connective, muscle and nervous tissues will be discussed in more detail in later chapters, so for now we will 
pay attention to epithelial and connective tissue. 

3.5.1  epithelial tissue

Recommended reading: pp. 112–116 of chapter 3 in Marieb (2015)

In this section you will see that epithelial tissue is the lining, covering and glandular tissues of the body.

special characteristics of epithelium 

epithelium has five distinct and important characteristics, which are discussed on p. 89 of your textbook.

Ensure that you know what avascular means.

Classification of epithelium

You will notice from figure 3.17 that the different epithelium types are given two names. One name is based on 
the number of layers. When they occur in a single layer, we talk about simple epithelium, and where there is 
more than one layer, we say it is a stratified (or layered) epithelium. The second name comes from the shape 
of the cells that make up the epithelium.

Read the information on the classification of epithelium, but study figure 3.18, which shows you the types and 
position of epithelium in the body.

3.5.2  connective tissue

Recommended reading: pp. 117–121 of chapter 3 in Marieb (2015)

As you will see in this section, connective tissue has three very important functions.

You will also notice that connective tissue has a number of important characteristics. 

extracellular matrix

Study this section in the textbook. 
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types of connective tissue

The different types of connective tissue are discussed on pp. 117-121 of your textbook. You only have to 
read this section, but you have to study figure 3.19, which shows you the types of connective tissue and their 
positions in the body.

Although bones are mentioned briefly here, we will study the different types of bones in more detail when we 
get to the skeletal system.

Cartilage is always closely associated with bones, as you can see from the section on p. 118. 

Loose connective tissue can be divided into areolar tissue, adipose tissue and reticular connective tissue. 

Question: why is blood considered to be a vascular tissue?

3.5.3  muscle tissue

recommended reading: pp. 97–99 of chapter 3 in Marieb (2015)

note that muscle and nervous tissues are only briefly discussed here. This is because we are looking at tissues 
in this part of the module, so we will be looking at them at the tissue level. Later on in the module, we will study 
the muscular and nervous systems in more detail.

note that there are three types of muscle tissue. When you study the descriptions of these three muscle types 
on p. 98, ensure that you also study the diagrams on p. 99.

Try to answer the question above figure 3.20.  

3.5.4  nervous tissue

Recommended reading: pp. 121–123 of chapter 3 in Marieb (2015)

For the same reason as above, this is just a very brief discussion of nervous tissue. We will study the nervous 
system in more detail later.

It is interesting to note that a single nerve cell (neuron) can be almost a metre long! 

now that you are familiar with the major tissue types in the human body, do the next activity.  

3.5.5  Activity 3.7

Do this activity and add it to your portfolio.

Refer to your textbook and answer the following questions:

(a) name the four major tissue types and their chief subcategories.
(b) Explain how the four major tissue types differ structurally and functionally.
(c) Give the chief locations of the various types of tissue in the body.  

3.5.6  Feedback on activity 3.6

By now you should have an understanding that the answers to all the activities can be found in the textbook, 
and we will therefore no longer comment on every one of the activities.  
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3.5.7  tissue repair

Recommended reading: pp. 124–125 of chapter 3 in Marieb (2015)

note that the immune response is seen as part of the tissue repair mechanism. Although it is part of tissue 
repair, we will not study it here, but rather in chapter 12, when we look at defence systems. 

Tissue repair involves regeneration, fibrosis or both. Can you give a definition of these terms?

Injury to any tissue sets a number of actions in motion. Ensure that you know what these actions are and how 
they occur.

Ensure that you know what is discussed under homeostatic imbalance on p. 125 and that you can answer the 
did you get it? questions.  

3.6  DeVeLoPmentAL AsPects oF ceLLs AnD tissues

Recommended reading: pp. 126–128 of chapter 3 in Marieb (2015)

don’t you think the opening sentence of this section is interesting? Makes you think, doesn’t it?

We see here that development can be divided into two phases – growth followed by ageing. There are many 
factors that contribute to the ageing process, therefore ensure that you know what they are. 

Carefully read this section and then do the next activity.  

3.6.1  Activity 3.8

Do this activity and add it to your portfolio.

Refer to your textbook and answer the following questions:

(a) define neoplasm 
(b) Distinguish between benign and malignant neoplasms.
(c) explain the significance that some tissue types (muscle and nerve) are largely amitotic after the growth 

stages are over.
(d) We are derived from a single, fertilised egg cell that divides to eventually produce our body. Consider 

cell growth in a normal body and answer the following questions.  Some of our body cells such as 
certain hair follicle cells and gut cells divide and increase in number for many years but our nerve cells 
do not. why is this?  what cell growth control mechanisms keep us from growing indefinitely? if we say 
that we are 20 years old, how much of our body is 20 years old and how much might be much younger?  

(e) Think about stem cells and the practical, laboratory ability we have to make a differentiated body cell 
revert to that of an undifferentiated, pluripotent stem cell.  Such stem cells have the potential to become 
nerve cells.  where could this technology be useful?  what are the ethical issues associated with such 
technology? 

(f) As mentioned previously, as you acquaint yourself with the terminology of anatomy and physiology, 
please use such terms to search for relevant online presentations to assist you in your studies.  I trust 
that you will be able to use the excellent textbook to recognise appropriate key terms that you can use 
as search strings to locate good online presentations.  As such, specific online sites will no longer be 
indicated within the text of this study guide.  
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3.7  summARY

Chapter 3 does not deal with a single body system like most chapters following this one do. The cells and 
tissues described in chapter 3 can be found in many different body systems.

Study the summary of this chapter in the textbook. We also recommend that you make your own summary by 
compiling a mind map of the most important points. 

do all the Review Questions and as many of the Critical Thinking and Clinical Review Questions as possible.

Reflection exercise

well done! You have reached the end of this chapter. Reflect for a moment on whether you have mastered the 
learning outcomes listed at the beginning of this chapter.
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4.1  intRoDuction

Until now we have studied the building blocks of the body and looked at some of the physiological processes 
that take place in the body. We will now take a closer look at each of the organ systems of the human body, 
starting in this unit, with the Integumentary System and body membranes.

Did you know?

“Integument” is just another word for “skin”.

textbook reference

We will cover chapter 4 of your prescribed textbook in this unit. You can see a summary of the main sections 
in the mind map that follows.

What sections does chapter 4 of your
textbook cover?

Chapter 4: Skin and Body Membranes, pp. 133–157

• Classification of Body Membranes, pp. 133–136
• The Integumentary System (skin), pp. 136–151
• Developmental Aspects of Skin and Body Membranes, p. 152

time allocation

You should spend four to five hours to study the contents of this unit and to complete the relevant activities.

4.2  LeARning outcomes

By the end of this learning unit you should be able to:

 � classify body membranes
 � discuss the anatomy and physiology of the skin
 � describe the development of skin and body membranes 

4.3  cLAssiFicAtion oF boDY membRAnes

Recommended reading: pp. 133–136 of chapter 4 in Marieb (2015)

read the introductory paragraph on p. 133, which gives you an overview of body membranes. There are two 
main types of membranes, namely the epithelial membranes and the connective tissue membranes. From this 
paragraph you will learn under which type of membrane the skin (integumentary System) is classified. Our 
main focus in this unit will then also be the skin.

Study the sections headed Epithelial Membranes and Connective Tissue Membranes on pp. 134–136 before 
doing activity 4.1. 
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4.3.1  Activity 4.1

Do this activity and add it to your portfolio.

Refer to your textbook and answer the following questions:

(a) name the four classes of epithelial membranes found in the body and describe where they are found.
(b) Compare the structure (tissue make-up) of the major membrane types. 

4.3.2  Feedback on activity 4.1

By now you know how important all the figures in your textbook are for gaining understanding of the work. 
Therefore, you must not neglect to consult figures 4.1 and 4.2 when you do this activity. 

4.4  integument sYstem (skin)

Recommended reading: pp. 136–137 of chapter 4 in Marieb (2015)

As we have seen earlier, the skin is the largest organ of the human body and it makes up about 16% of the 
body’s weight. The skin has amazing characteristics, which you will discover on your journey through this 
chapter. 

what does the information under this heading as well as in figure 4.4 in your textbook tell you about the 
complex structure of the skin?

Functions of the integumentary system

no other organ system has such a variety of functions as the integumentary system.

To fully understand how the skin functions you also have to understand the structure of the skin. You must 
therefore study this section (pp. 136–137) and do the relevant did you get it? questions in the textbook before 
doing the next activity. 

4.4.1  Activity 4.2

Do this activity and add it to your portfolio.

Refer to your textbook and answer the following questions:

The skin has a number of very important functions. The following are some of the functions: protection, 
excretion, maintenance of body temperature, synthesis of vitamin D3, storage and detection. Explain how 
each of these functions is accomplished. Your answer must be in essay form. 

4.4.2  Feedback on activity 4.2

All the information below on the structure of the skin will help you to do activity 4.2.

remember that an essay should have an introduction, a body of information and a conclusion. Also use 
headings and sub-headings in your essay. 
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4.5  stRuctuRe oF tHe skin

Recommended reading: pp. 137–142 of chapter 4 in Marieb (2015)

Figures 4.3 and 4.4 are important if you are to understand the structure of the skin and how it functions.

In this section you will discover that the skin is made up of two layers, the epidermis and the dermis, which is 
under the epidermis.

Thick skin is found only on the palms of the hands and on the soles of the feet; the rest of the body is covered 
by thin skin.

Although we talk about thick skin, it is still only about 0,5 mm thick, about as thick as a standard paper towel. 
As can be seen in figure 4.3 above, the terms “thick” and “thin” refer to the relative thickness of the epidermis 
and not to the integument as a whole.

Question: why do you think the epidermis is thicker on the palms and soles of the feet?

The structures of both the epidermis and the dermis are discussed in some detail on pp. 137–141 in the 
textbook. Work through this section and summarise it, either by means of a table or mind map. 

Question: why is exposure to too much sun dangerous? 

4.5.1  Activity 4.3

Do this activity and add it to your portfolio.

Refer to your textbook and answer the following questions:

(a) The epidermis consists of a number of layers or strata.  name the different layers and describe the 
function of each. 

4.5.2  Feedback on activity 4.3

You will have to study the section on the epidermis from your textbook in order to answer this question. 

4.5.3  skin colour

Recommended reading: p. 143 of chapter 4 in Marieb (2015)

The dermis has two major components, i.e. the superficial papillary layer and the deeper reticular layer, 
which can be seen clearly in figure 4.5 of your textbook.

Do not ignore the information discussed under homeostatic imbalance, which addresses bedsores.

skin colour

Study this important information in the textbook before doing the did you get it? questions.

You will also have to read homeostatic imbalance in order to find out what cyanosis is.  
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4.5.4  Activity 4.4

Do this activity and add it to your portfolio.

Refer to your textbook and answer the following question:

Complete the incomplete mind map below to give you an overview of the appendages of the skin by doing the 
following:

(a) Add the names of the missing appendages indicated by question marks.
(b) Add the positions of all the appendages.
(c) Add the structure and functions of the appendages. 

Appendages of the skin

3. ????1. ????

•  Sebaceous glands
   (Structure, position and function??)
•  Sweat glands
   (Structure, position and function??)
•   Apocrine glands
   (Structure, position and function??)

•  Hair
   (Structure, position and function??)
•  Hair follicles
   (Structure, position and function??)

Structure, position and function??

2.  Hair and hair folicles

4.5.5  Feedback on activity 4.4

Use the information on pp. 143-148 to complete the activity. The information that follows below will also be 
useful. 

4.5.6  cutaneous glands, hair and hair follicles, and nails 

Recommended reading: pp. 143–148 of chapter 4 in Marieb (2015)

cutaneous glands

One of the things you will have noticed is that the skin contains two types of glands that release (excrete) 
their secretions on the skin surface. These glands are called exocrine glands, and the two types are the 
sebaceous glands and the sweat glands. 

Sebaceous or oil glands secrete an oily, lipid substance into hair follicles.

Sweat glands occur in two forms in the body: apocrine sweat glands and merocrine sweat glands. 

Did you know that apocrine sweat glands secrete a sticky substance into the hair follicles of the armpit and 
pubic regions? it is interesting to note that these glands start secreting only at puberty, i.e. at about 13 years 
of age. This type of secretion is also potentially odorous (smelly) and as it is also a source of nutrients for 
bacteria, and poor hygiene can intensify the odour.
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Hair 

As you already know, the accessory structures of the integument include hair and hair follicles, sebaceous 
and sweat glands, and nails. During embryonic development, these structures originate from the epidermis, so 
they are known as epidermal derivatives. Although they are located in the dermis, they project through the 
epidermis to the surface.

hairs grow and are shed in accordance with a hair growth cycle. A hair on the scalp (head) grows for two to 
five years at a rate of about 0,33 mm per day.

While hair is growing, the cells of the hair root absorb nutrients, which are taken up by the hair itself. This is 
useful in many ways, including in disease diagnosis and for forensic (criminal investigation) purposes. For 
example, if a person has been poisoned by arsenic, the hair will contain arsenic. The same goes for exposure 
to lead or other heavy metals.

As the hair grows, the root is firmly attached to the matrix of the follicle. At the end of the growth cycle, 
the follicle becomes inactive. The hair is now known as a club hair. The follicle shrinks and eventually the 
connection between the club hair and the matrix breaks down. When the next hair cycle begins, the follicle 
produces a new hair and the old club hair is pushed to the surface and falls out.

A healthy adult loses about 50 hairs per day, but the loss of 100 or more per day over a long period will lead 
to thinning of the hair.     

nails

nails protect the exposed dorsal surfaces of the fingers and toes (refer to figure 1.5 of your textbook to refresh 
your memory regarding body planes to make sure that you know what is meant by the dorsal surface). The 
nail body is the exposed, visible part of the nail but the nail consists of a number of other structures as well.

The nail body is bordered on each side by the lateral nail grooves and the lateral nail folds. refer to 
figure 4.10 of your textbook. 

4.5.7  Activity 4.5

Do this activity and add it to your portfolio.

Refer to your textbook and answer the following questions:

(a) Briefly explain the role that glands in the skin play in maintaining the homeostatic balance of this 
important organ system. 

4.5.8  Homeostatic imbalances of the skin

Recommended reading: pp. 148–151 of chapter 4 in Marieb (2015)

burns

Burns result from the exposure to heat (fire, boiling water, etc), friction (fast rubbing against a rough surface), 
electrical shock or strong chemical agents (acids and alkalis). The seriousness of the burn depends on how 
deep the burn is and on the size of the area affected. 

Refer to p. 148 of your textbook to discover what is meant by first‑, second‑ and third‑degree burns.
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Burns that cover more than 20% of the skin surface pose a serious threat to life because they affect the 
following functions:

 � Fluid and electrolyte imbalance. Burnt skin loses its ability to prevent fluid loss
 � Thermoregulation (ability to control body temperature). increased fluid loss means increased evaporative 

cooling, so more energy is needed to keep the body temperature within safe limits.
 � Protection against infection. Bacteria can easily enter through areas where the skin has been damaged, 

and the damp, exposed tissues are ideal breeding places for infections.

Effective treatment of full-thickness burns are the following:

 � Replacing lost fluids
 � Providing enough nutrients to meet the increased metabolic rate for thermoregulation and healing.
 � Prevent infection by cleaning and covering the open wounds. Antibiotic drugs can also be used.

In cases where serious burns happened, skin grafts may be necessary.

Question: Explain what the “rule of nines” is, and what it is used for.

skin diseases (skin cancer)

The different types of skin cancer and how to recognise them are discussed on pp. 150 and 151 of your 
textbook, and you need this information to be able to do the next activity. 

4.5.9  Activity 4.6

Do this activity and add it to your portfolio.

Refer to your textbook, and answer the following question:

(a) Summarise the characteristics of basal cell carcinoma, squamous cell carcinoma and malignant 
melanoma. 

4.5.10  Developmental aspects of skin and body membranes

Carefully read this section and do the did you get it? questions.

systems in sync (p. 154 of Marieb (2015))

You will notice that at the end of most chapters there is a page that gives you the bigger picture. It shows you 
the relationship between the organ system that you have just finished and all the other organ systems in the 
human body. In other words, it shows that all the organ systems work together. What is also illustrated is how 
the organ system under discussion contributes to the homeostatic balance of the whole body. 

4.6  summARY

Recommended reading: pp. 155–157 of chapter 4 in Marieb (2015)

read the summary of this chapter on p. 131.

Do all the Review Questions and as many of the critical thinking and clinical Review Questions as 
possible.

Reflection exercise

well done! You have reached the end of this chapter. Reflect for a moment on whether you have mastered the 
learning outcomes listed at the beginning of this chapter. 
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5.1  intRoDuction

what do you think you will look like without your skeleton? Most animal tissues are soft and the skeleton 
provides support for a soft body. The skeletal system includes the bones of the skeleton and the cartilages, 
ligaments and other connective tissues that stabilise or connect the bones. You will see that the skeleton is not 
just a tower of bones. In addition to supporting the weight of the body, the skeletal system and the muscular 
system work closely together to maintain body position and to produce precise and controlled movements. 

read the introductory paragraph on p. 158. You will see that the skeleton is divided into two divisions: the axial 
skeleton and the appendicular skeleton. Ensure that you know what these two terms refer to.

We will cover chapter 5 of your prescribed textbook in this unit. You can see a summary of the main sections 
in the mind map that follows:

What sections does chapter 5 of your
textbook cover? 

The Skeletal System, pp.158–204

Bones: An overview, pp.158–168

Axial skeleton, pp.170–182

Appendicular skeleton, pp.182–190

Joints, pp.190–196

Developmental aspects of the skeleton pp.196–201

time allocation

You should spend six hours to study the contents of this unit and to complete the relevant activities. 

5.2  LeARning outcomes

By the end of this learning unit you should be able to do the following:

 � classify bones
 � discuss the structure of a bone, bone formation, growth, remodelling and homeostatic imbalance
 � describe the axial and appendicular skeletons and joints 

5.3  An oVeRVieW oF bones AnD tHeiR Functions

Recommended reading: pp. 158–170 of chapter 5 in Marieb (2015)

in this section you will find out about the functions of bones, the classification of bones and the structure of a 
long bone. 
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Functions of the bones

Study this important section and then do the next activity. 

5.3.1  Activity 5.1

Do this activity and add it to your portfolio.

Refer to your textbook, and answer the following questions:

(a) Identify the three functions of the skeleton that you regard as being the most important. Give reasons for 
your choice. 

5.3.2  Feedback on activity 5.1

do you regard any one of the functions of bone as less important than any other function? Can the body 
function at optimum if the bones do not play their role? 

5.3.3  Classification of bones

Recommended reading: pp. 159–160 of chapter 5 in Marieb (2015)

Although the skeleton consists of 206 bones, bones are classified into four main groups, based on their shape. 

what does figure 5.2 show you about the classification of bones? it is important that you know the names of 
these groups and where in the body they occur.

You will also discover here that the body has two types of bone tissue: compact bone and spongy bone. If you 
refer to figure 5.2(a) you will see that both these forms of bone tissue can occur on the same bone.

next time you eat a chicken leg, look at the long bone in the leg and you will see that the top end (the epiphysis) 
is spongy, while the shaft (diaphysis) is solid.

do you know what this long bone in the leg is called? 

Do not forget to answer the did you get it? questions. 

5.3.4  structure of a long bone

Recommended reading: pp. 159–165 of chapter 5 in Marieb (2015)

There are two approaches scientists follow when studying the anatomy or structure of any tissue or organ. 
First they study the whole structure, i.e. the outside. This is referred to as gross anatomy. next they will cut 
open the structure or organ and study the different components and/or the internal structure. This is known as 
microscopic anatomy. As the name implies, samples are studied under a microscope.

The gross anatomy of a long bone is discussed on pp. 159–163.

Here you will see that the different parts of bones have specific names and that there are different structures 
on these bones.  what does figure 5.3 show you about the structure of a long bone?

There are also specific markings on the bones. These markings, together with other features, are discussed 
and explained in table 5.1. Table 5.1 is not for examination purposes.
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The microscopic anatomy of bones is dealt with on pp. 161–163 of your textbook and clearly illustrated in 
figures 5.3 and 5.4. when you have completed this section of the work, you should be able to name the 
different microscopic structures of bones.

Did you do the did you get it? questions on p. 165? 

5.3.5  bone formation, growth and remodelling

Recommended reading: pp. 165–168 of chapter 5 in Marieb (2015)

read this section in the textbook for background but study the summary on this topic in the textbook. Also take 
note of the information given below.

We now know that bone is the strongest and hardest tissue in the body, but this is not always the case 
throughout the life of a person. An embryo has no hard bones, only hyaline cartilage, which is replaced by bone 
at birth or shortly thereafter. we see here that this process of bone formation is called ossification.

As a baby grows, the bones do not only grow in size, but also undergo some changes. This process is 
illustrated in figure 5.5. This figure represents a summary of what is discussed, so if you understand what is 
described in this figure, you will know how bones grow until the person becomes an adult.

From this section we learn that as bones grow, the proportions are maintained throughout the growth process. 
This means that the ratio of length to width (diameter) remains the same at all times.

Before you continue with the next section in your textbook that deals with the axial skeleton, do the next 
activity. 

5.3.5.1  Activity 5.2

Do this activity and add it to your portfolio.

Refer to your textbook, and answer the following questions:

(a) name the four main classifications of bones.
(b) Identify the main anatomical areas of a long bone.
(c) explain the role of bone salts and the organic matrix in making bone both hard and flexible.  

5.3.6  Homeostatic imbalance

Recommended reading: p. 168 of chapter 5 in Marieb (2015)

One of the diseases that affect bones is rickets, which occurs mainly in children.   

5.3.7  bone fractures

Recommended reading: pp. 168–169 of chapter 5 in Marieb (2015)

You will remember that we previously said that the sections headed homeostatic imbalance deal with the 
diseases of the particular organ or organ system being discussed. Although bone fractures (breaks) are not 
strictly speaking diseases, they are discussed under this heading here.

Table 5.2 shows you that fractures can be classified into six categories. if you study this table, you will be 
able to name and describe the different types of fractures and know how, and under what circumstances, they 
commonly occur.
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Fortunately, bones can heal after a fracture. The four steps in the healing process are clearly described on p. 
169. what does figure 5.7 show you about healing of bone fractures? 

5.4  AxiAL skeLeton

Recommended reading: pp. 170–182 of chapter 5 in Marieb (2015)

We have already seen that the skeleton is divided into two parts, i.e. the axial skeleton and the appendicular 
skeleton. In this section we will be looking at these two parts in some more detail.

Figure 5.6 clearly shows these two parts. From this illustration you can see that the axial skeleton consists of 
three clearly defined parts: the skull, the spinal or vertebral column and the rib cage or thorax (chest).

what do you have to do in this section?

 � Carefully read the information on the axial skeleton on pp. 170–182 and study the relevant section in the 
summary. 

 � Do all the did you get it? questions in this section.
 � Also use the information given below as a guide. 

skull

If you look at the description of the cranial bones on p. 171, you will notice that there is a coloured block before 
the names of the bones. These bones are illustrated in the same colours in figures 5.9, 5.10, 5.11 and 5.12. 
For example, the description of the occipital bone has a brown block before it and the occipital bone is coloured 
brown in the figures.  

The same is true for the facial bones.

Can you describe the main differences between the skull of a new‑born baby and that of an adult?

Vertebral column (spinal column)

You will see from figure 5.16 that the spinal column, unlike the skull, consists of only one type of bone.

Can you describe the difference between the spinal column of a fetus and that of an adult?

Figure 5.18 shows three spinal abnormalities, in other words, three cases where the spine is not normal or 
healthy. Ensure that you understand how these abnormal conditions are caused.

All vertebrae are similar (but not identical) in appearance. Figure 5.19 is a representation of a typical vertebra.

Although the only bones in the spinal column are vertebrae, the vertebrae in the various regions of the spine 
have different shapes. Refer to figure 5.20 to see how the bones in the various regions differ from each other.   

The thoracic cage (rib cage) is the last of the three parts of the axial skeleton. The thoracic cage consists 
of only two types of bones, namely the sternum (breast bone) and the ribs. While the ribs are fairly simple 
structures, the sternum has a number of structures.

You should be able to do all of the following in the activity below. 
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5.4.1  Activity 5.3

Do this activity and add it to your portfolio.

Refer to your textbook, and answer the following questions:

(a) On a skull or diagram, identify and name the bones of the skull.
(b) Describe how the skull of a new-born infant (or fetus) differs from that of an adult, and explain the 

functions of the fontanels.
(c) name the parts of a typical vertebra and explain in general how the cervical, thoracic and lumbar 

vertebrae differ from one another
(d) Discuss the importance of the intervertebral discs and spinal curvatures.
(e) Explain how the abnormal spinal curvatures (scoliosis, lordosis and kyphosis) differ from one another. 

5.5  APPenDicuLAR skeLeton

Recommended reading: pp. 182–197 of chapter 5 in Marieb (2015)

what do you have to do in this section?

 � Carefully read the information on the appendicular skeleton on pp. 182-190 and study the relevant section 
in the summary. 

 � Do all the did you get it? questions in this section.
 � Also use the information given below as a guide. 

Refer back to figure 5.8 to refresh your memory as to which bones make up the appendicular skeleton. Here 
we see that the appendicular skeleton is composed of the limbs (appendages) and the pectoral and pelvic 
girdles, which attach the limbs to the axial skeleton.

The bones of the shoulder girdle are discussed on pp. 182–183, and illustrated in figure 5.23.

do you now understand why the arms have such exceptional movement?

When the textbook refers to the bones of the upper limbs, it is referring to the arms. The arms, as we refer to 
them, in fact consist of the arm, which is the part between the shoulder and the elbow, the forearm (from the 
elbow up to and including the bones in the wrist) and the hand.

There are many different bones in this very important part of the human body, and if you study figures 5.24 and 
5.25 you will learn the names of these bones.

The pelvic girdle is the next part of the appendicular skeleton if we work our way from top to bottom. The pelvic 
girdle is what we commonly call the hip area.       

The bones of the lower limbs consist of the thigh bone (femur), the tibia and fibula (referred to as the leg on p. 
188) plus all the bones found in the foot.

You should be able to do all of the following in the activity below. 
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5.5.1  Activity 5.4

Do this activity and add it to your portfolio.

Refer to your textbook, and answer the following questions:

(a) Identify on a skeleton or diagram the bones of the shoulder and pelvic girdles, as well as their attached 
limbs.

(b) Describe the important differences between a male and female pelvis. 

5.6  Joints

recommended reading: pp. 190–194 of chapter 5 in Marieb (2015)

It is interesting to note that with only one exception, every bone in the body forms a joint with at least one other 
bone. Have you thought how important it is for the body to have joints?

How can joints be classified?

Classifications of joints

Structural classification
 
(based on what separates the bones at joints)

Functional classification

(based on amount of movement the joint allows)

1. Fibrous joints
2. Cartilagenous joints
3. Synovial joints

Refer to figure 5.30 and table 5.3

•  Types of synovial joints
    (refer to figure 5.32)
•  Structure of synovial joints
    (refer to figure 5.31)

1.  Synarthroses (immovable joints)
2.  Amphiartroses
    (slightly movable joints)

note that a lot of attention is given to synovial joints. This is perhaps because they are responsible for the free 
movement of our bodies. You must study synovial joints as well as figure 5.32.

The homeostatic imbalance section on pp. 196–197 discusses a number of important diseases and problems 
that can affect joints. 

5.7  DeVeLoPmentAL AsPects oF tHe skeLeton

Recommended reading: pp. 197–201 of chapter 5 in Marieb (2015)

We know that the human skeleton undergoes changes constantly, but the changes during childhood, i.e. 
during growth, are by far the biggest. if you study figure 5.35 you will also see that certain bones grow faster 
than others.
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Bones change very little during adulthood, but do undergo changes as the person gets older. These changes 
can be detrimental, but fortunately they can be limited to a large extent. 

5.7.1  Activity 5.5

Do this activity and add it to your portfolio.

Refer to your textbook, and report on the following:

Osteoporosis can be a very serious condition in the elderly. Find information on this subject and write a report 
detailing the symptoms, treatment (if any), preventive measures that can be taken, and any other information 
of importance.

Your report need not be limited to just the information given in the textbook. 

5.8  summARY

Carefully look at the graphic on p. 200 and write a paragraph to explain what it shows.

Also study the summary of this chapter on pp. 201–201.    

Do all the Review Questions and as many of the critical thinking and clinical Review Questions as 
possible

Reflection exercise

well done! You have reached the end of this chapter. Reflect for a moment on whether you have mastered the 
learning outcomes listed at the beginning of this chapter. 
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6.1  intRoDuction

To complete the learning unit, refer to chapter 6, pp. 205–248 in Marieb (2015).

You can see a summary of the main sections in the mind map that follows:

What sections does chapter 6 
of your textbook cover?

Chapter 6: The muscular system, pp. 181–225

•  Overview of muscle tissue, pp. 205–209
•  Microscopic anatomy of skeletal muscles, pp. 209–211
•  Skeletal muscle activity, pp. 211–220
•  Muscle movements, types and names, pp. 220–227
•  Gross anatomy of skeletal muscles, pp. 227–243

time allocation

You should spend 4–5 hours to study the contents of this unit and to complete the relevant activities. 

6.2  LeARning outcomes

By the end of this learning unit you should be able to

 � describe various muscle types and their functions
 � define and explain important terms and concepts relating to skeletal muscle activity
 � discuss types of body movements and the interactions between skeletal muscles
 � name skeletal muscles
 � discuss the gross anatomy of skeletal muscles
 � describe homeostatic imbalances associated with muscles 

6.3  oVeRVieW oF muscLe tissues

Recommended reading: pp. 205–209 of chapter 6 in Marieb (2015)

What you have to do in this section:

 � Carefully read the section in the textbook. Use the information on muscle types below as a guide.
 � Study the relevant section in the summary.
 � Study table 6.1

muscle types

In this section we will see that muscles are divided into three types – skeletal, cardiac and smooth. As you 
would expect, the different types look different, have different functions and are found in different parts of the 
body. Table 6.1 is a very good summary of this. 
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Study figure 6.1 and see if you can answer the question above it.

when you compare figures 6.1 and 6.2(a) and 6.2(b) you will see how the three muscle types differ in 
appearance.

6.3.1  Activity 6.1

Do this activity and add it to your portfolio.

Refer to your textbook, and answer the following questions:

(a) Describe similarities and differences in the structure of three types of muscle tissue, and indicate where 
they are found in the body.

(b) define muscular system.
(c) define and explain the role of the following: endomysium, perimysium, epimysium, tendon, aponeurosis
(d) This is a discussion question that you should answer in the Discussions tool on the module website.  If 

you don’t have internet access, answer the question in writing and add it to your portfolio.

Consider the following and note down your ideas about this:

Muscles may be considered to be the “engines” of the body but they differ from engines in that they have 
mainly one function and that is to contract or shorten.  Discuss whether any muscle will evolve so that 
it, like an engine, can both shorten and lengthen.  In this context, describe the effect of zero gravity on 
astronauts’ muscles.

Post your answer in the discussion topic entitled:  Activity 6.1: Importance of exercise.

read the other students’ postings and respond to at least one other posting.  Mention anything you found 
particularly interesting about the other posting, or ask for clarification or more details of any aspect, if you 
wish. 

6.3.2  muscle functions

On p. 209 we see that all muscles have a common function.  Skeletal muscles, on the other hand, have four 
additional functions, and these are discussed on p. 209.

Don’t forget about the did you get it? questions on p. 209. 

6.4  micRoscoPic AnAtomY oF skeLetAL muscLes

Recommended reading: pp. 209–211 of chapter 6 in Marieb (2015)

Read this section and use figure 6.3 to help you understand the text, but study the relevant section in the 
summary.

You learned here that skeletal muscles are multinucleate. refer to p. 109 if you have forgotten what multinucleate 
means.  

6.5  skeLetAL muscLe ActiVitY 

Recommended reading: pp. 211–218 of chapter 6 in Marieb (2015)

read pp. 211–219 for background, but then study the summary of this section as it is given on p. 245.
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6.5.1  Muscle fatigue and oxygen deficit

Recommended reading: pp. 218–219 of chapter 6 in Marieb (2015)

We have all experienced muscle fatigue when we do strenuous exercise or run long distances. What exactly 
happens to our muscles in such a situation is explained in this section. Figure 6.10 summarises the chemical 
reactions that take place in a skeletal muscle during exercise. 

6.5.2  types of muscle contractions

Recommended reading: p. 219 of chapter 6 in Marieb (2015)

You see in this section that there are two types of muscle contractions: isotonic and isometric. Ensure that you 
can describe the difference between these two processes. 

6.5.3  Activity 6.2

(a) what is meant by muscle tone?
(b) when does a muscle become flaccid and begins to atrophy? 

6.5.4  effect of exercise on muscle

Recommended reading: pp. 219–220 of chapter 6 in Marieb (2015)

The effect of exercise on muscles is very important for maintaining the homeostasis of the muscle. 

6.5.5  Activity 6.3

Write an essay to explain the effects of the different types of exercise on the muscles. 

6.5.6  Feedback on Activity 6.3

The different types of exercise are described between pp. 220 and 224. 

6.6  muscLe moVements, tYPes AnD nAmes

Recommended reading: pp. 220–227 of chapter 6 in Marieb (2015)

Table 6.2 in the textbook is important if you are to understand the work covered in this section.

types of body movements

Before we look at common types of body movements, you should know how a muscle is able to move a body 
part. You must understand the concepts of origin and insertion. Once you have familiarised yourself with these 
concepts and how they work, look at figure 6.12. This is an illustration of the roles of origin and insertion. The 
question above the figure is interesting. do you have the answer? Think it through before looking at the answer.

The names of the common movements and illustrations of these movements are given on pp. 220–224. You 
only have to read special movements for background.
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interactions of skeletal muscles in the body

If we think about it, it is obvious that muscles can only pull; they cannot push because they can only contract. Do 
you agree?  if you do, how do you explain the fact that you can push a chair or a car? The answer is discussed 
in this section of the work. Ensure that you understand the terms used to describe muscle movement.

remember the did you get it? questions.

naming skeletal muscles 

here we see that muscles come in many different shapes and sizes. names of the various muscles come from 
either their structure or function or their position in the body. The names and descriptions of the muscles are 
discussed on pp. 226–227 and in figure 6.14

Question: List the criteria used in naming muscles.

Arrangement of fascicles

read this section for background. You only have to know that muscles have several fascicle arrangements that 
influence their force and degree of shortening. 

6.7  gRoss AnAtomY oF skeLetAL muscLe

Recommended reading: pp. 227–243 of chapter 6 in Marieb (2015)

What do you have to do in this section?

 � read pp. 227–238 in the textbook for background.
 � Study the relevant section in the summary.
 � You do not have to know the names of all the muscles; however, if you are given the name of a muscle, 

you must be able to say on what body part it is found and what its primary action is. This information can 
be found in tables 6.3 and 6.4 and in figures 6.22 and 6.23.

if you study these tables and figures plus the summary between pp. 243 and 246, you will have a good idea of 
the gross anatomy of skeletal muscles.

Developmental aspects of the muscular system (pp. 242 to 243 of the textbook)

This section discusses mainly muscular diseases, which you must take note of. 

systems in sync (p. 244 of the textbook)

Ensure that you understand what is shown in this graphic.

6.8  summARY AnD ReVieW

do all the Review Questions and as many of the Critical Thinking and Clinical Review Questions as possible.

Also read the summary of this chapter between pp. 243 and 246.

Reflection exercise

well done! You have reached the end of this chapter. Reflect for a moment on whether you have mastered the 
learning outcomes listed at the beginning of this chapter.
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7.1  intRoDuction

Carefully read the introduction in the textbook.

At the beginning of this section we see that the nervous system is the system that controls and communicates 
with the other body systems. in order to accomplish this, it has three functions that overlap. what does figure 
7.1 show you about the functions of the nervous system?

We will cover chapter 7 of your prescribed textbook in this unit. You can see a summary of the main sections 
in the mind map that follows:

What sections does chapter 7 
of your textbook cover?

Chapter 7: The Nervous System, pp. 249–301

• Organisation of the nervous system, pp. 250–251
• Nervous tissue: Structure and function, pp. 251–263
• Central nervous system, pp. 263–279
• Peripheral nervous system, pp. 279–293
• Developmental aspects of the nervous system, pp. 293–297

time allocation

You should spend 4–5 four to five hours to study the contents of this unit and to complete the relevant activities.

7.2  LeARning outcomes

By the end of this learning unit you should be able to

 � describe the organisation of the nervous system
 � define and explain the physiology and anatomy of nerve tissue
 � discuss both the central as well as the peripheral nervous systems
 � describe developmental aspects of the nervous system 

7.3  oRgAnisAtion oF tHe neRVous sYstem

Recommended reading: pp. 250–251 of chapter 7 in Marieb (2015)

Study this section in the textbook before doing the next activity. 

7.3.1  Activity 7.1

(a) List the general functions of the nervous system.
(b) explain the structural and functional classification of the nervous system.
(c) define the central nervous system (CnS) and peripheral nervous system (PnS) and list the major parts 

of each.
(d) give definitions of the following terms in your own words (do not copy answers straight from the 

textbook): afferent division; motor division; voluntary nervous system; autonomic nervous system. 
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7.3.2  Feedback on activity 7.1

Because the nervous system is so complicated it is divided into sections, based on its structure (structural 
classification) or its functions (functional classification).

These classifications are discussed on p. 251. 

Ensure that you know the components of the CnS and the PnS. This is described in the structural classification 
section.

We also see here that the functional classification scheme involves only the PnS and is divided into two 
subdivisions. when you have studied this section, you will see that figure 7.2 is an important summary of the 
organisation of the nervous system. 

7.4  AnAtomY oF tHe neRVous sYstem 

Recommended reading: pp. 251–258 of chapter 7 in Marieb (2015)

In this section you will see that the nervous tissue consists of only two main types of cells, namely supporting 
cells and neurons. This is important information that you have to study carefully.

supporting cells

note that there are supporting cells in the CnS and in the PnS.

 � Supporting cells in the CnS are grouped together as neuroglia (glia or glial cells) and include astrocytes, 
microglia, ependymal cells and oligodendrocytes.

 � Supporting cells in the PnS are Schwann cells and satellite cells.

There are many new terms to learn in this part of the work, but unfortunately there is no easy way out. It is 
easier if you learn a number of these new names every day.

Figure 7.3 shows the functions and structures of the different glial cells. 

Do the did you get it? questions on p. 253.

neurons 

note that neuron is just another word for nerve cell.

what information about neurons is addressed in this section and what must you study?

You will note that the anatomy, the classification (functional and structural), as well as the physiology of neurons 
are discussed.

Anatomy of neurons

This is important work, so study it thoroughly. 

Figure 7.4 is important as it shows you the structure of a generalised neuron (do you remember what generalised 
means?) note that you can identify a Schwann cell in this figure and that the detail of a Schwann cell is shown 
in figure 7.5

Try to answer the question above figure 7.5.
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Homeostatic imbalance (p. 255)

Multiple sclerosis (MS) is discussed in this section, but it is only one of a number of diseases that can affect 
the nervous system.

do some research to find out what is meant by autoimmune disease.

Classification of neurons

You now know what a typical neuron or nerve cell looks like (its structure). let us now look at their classification 
based on function. Figure 7.6 not only shows the functions of the various neurons, it also shows how the PnS 
and the CnS interact. 

Functional and structural classifications are discussed in detail on pp. 256–258. 

When you have worked through this section, summarise it by means of a mind map, and then answer the did 
you get it? questions on p. 258. 

7.5  PHYsioLogY oF neuRons

Recommended reading: pp. 258–263 of chapter 7 in Marieb (2015)

You now know all about the classification and structure of neurons, but how do they work? This will become 
clear when you understand the physiology of neurons.

note that nerve impulses and reflexes are discussed under this heading, and take care that you do not confuse 
the two. You must do the following:

 � Carefully read pp. 258 to 263.
 � Study the relevant sections in the summary.
 � Use figures 7.9 and 7.10 to help you understand the text, and study figure 7.11.

The information below will also help you to understand this section.

The process by which an impulse stimulates a neuron is clearly illustrated in figure 7.9. At the beginning of this 
section (p. 256) we learnt that neurons have two functional properties. We have looked at irritability, so let us 
now see how conductivity happens (p. 258).

Going through this section, you will learn that the transmission of an impulse is an electrochemical process. 
The first movement in the process is the movement along the length of the neuron, which is an electrical 
movement. For this impulse to get to the next neuron, a chemical process involving a neurotransmitter takes 
place (refer to figure 7.10).

What does the Homeostatic Imbalance on p. 260 tell you about sedatives and anaesthetics?

we have all heard the saying it was a reflex action. what does this mean?

Reflexes are very fast, predictable and involuntary actions. we say they are predictable because they will 
always result in the same outcome, although we do not actively think about them. What will happen if you 
accidentally touched a hot surface? You will pull your hand away without thinking. we say predictable because 
that will always be the reaction in such a case. we say it is involuntary because you did not first stop to think 
about what you should do.

what we also learn in this section is that there are two types of reflexes: somatic reflexes and autonomic 
reflexes, and that all reflexes travel through a reflex arc. Figure 7.11 illustrates a reflex arc. ensure that you 
can describe the difference between a two‑neuron and a three‑neuron reflex arc.

when you feel confident that you understand this section, do activity 7.2. 
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7.5.1  Activity 7.2

(a) State the functions of neurons and neuroglia
(b) Describe the general structure of a neuron and name its important anatomical regions
(c) Describe the composition of grey matter and white matter
(d) List the two major functional properties of neurons
(e) Classify neurons according to structure and function
(f) list the types of general sensory receptors and briefly describe their functions
(g) Describe the events that lead to the generation of a nerve impulse and its conduction from one neuron 

to another
(h) define reflex arc, and list its elements
(i) remember the did you get it? questions on p. 263. 

7.6  centRAL neRVous sYstem

Recommended reading: pp. 263–279 of chapter 7 in Marieb (2015)

As you are aware, the CnS consists of the brain and spinal cord.

we will first turn our attention to the brain and then to the spinal cord.

the brain

Many people, including you, we hope, are particularly interested in the brain. This section gives a detailed 
description of this organ, but as we have limited time, you must do the following:

 � Carefully read this section
 � Study the relevant sections in the summary
 � Take note of figures 7.14, 7.15, 7.16 and 7.19
 � Study figures 7.12, 7.13, 7.17 and 7.18. You should be able to answer questions on these figures, but not 

draw them.
 � remember the did you get it? questions and Homeostatic Imbalances in this section. 

The information below will also help you to better understand the following section: 

Protection of the central nervous system

Since nervous tissue is very soft and delicate it stands to reason that it must be well protected. There are four 
barriers or protection systems, i.e. bones, membranes, fluid and the blood‑brain barrier.

When we studied the skeletal system we saw how the skull and vertebral column protect the brain and spinal 
column (chapter 5). It would be a good idea to refresh your memory before continuing with the rest of this 
chapter. This will also show you how the various organ systems interact with each other.

The membranes surrounding the brain are collectively called the meninges. Figure 7.17 shows the meninges, 
and their structure and functions are described on p. 271.

The third method of protection is through the cerebrospinal fluid. This is a special type of fluid that is formed 
out of blood by the choroid plexuses, as described. This fluid is in constant motion, as shown in figure 7.18.

The last protection mechanism is the blood-brain barrier.

spinal cord (pp. 276–279)

The spinal cord is the second part of the CnS. As we saw earlier, it lies inside the spinal column. refer back to 
chapter 5 to refresh your memory about the structure of the spinal (vertebral) column. 
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like the brain, the spinal cord is further protected by meninges and cerebral spinal fluid.

Another similarity is that the brain and spinal column both consist of grey and white matter. 

You have to do the following in this section:

(a) Carefully read this section on pp. 276 to 279.
(b) Study the relevant sections in the summary
(c) Study figures 7.20, 7.21 and 7.22. You should be able to answer questions on these figures, but not 

draw them.
(d) remember the did you get it? questions and Homeostatic Imbalances in this section. 

7.6.1  Activity 7.3

(a) Identify and name the functions of the major regions of the cerebral hemispheres, diencephalon, brain 
stem, and cerebellum of the human brain.

(b) name the three meningeal layers and state their functions.
(c) discuss the formation and function of cerebrospinal fluid and the blood‑brain barrier.
(d) Compare the signs of a: 

 � CVA with those of Alzheimer’s disease
 � Contusion with those of a concussion 

(e) define eeg and explain how it evaluates neural function
(f) Briefly describe the structure of the spinal cord 

7.7  PeRiPHeRAL neRVous sYstem

Recommended reading: pp. 279–293 of chapter 7 in Marieb (2015)

Peripheral means on the outside, and therefore, the PnS is the nervous system found outside the CnS. The 
PnS consists of nerves and scattered groups of neuronal cell bodies (ganglia).

what do you have to do in this section?

 � Study from pp. 255–289 up to where the heading Anatomy of the parasympathetic division starts.
 � Carefully read the rest of the section so that you understand the work you have to study, in context.
 � Study the relevant sections in the summary.
 � Take note of figures 7.24, 7.25, 7.26 and 7.29.
 � Study figures 7.27 and 7.28. You should be able to answer questions on these figures, but not draw them.
 � Study 7.2.
 � remember the did you get it? questions and Homeostatic Imbalances in this section. 

The information below will also help you to better understand the following section: 

structure of a nerve

it is important that you understand the structure of a nerve. what does figure 7.23 show you about the structure 
of a nerve?

nerves of the PnS include the cranial nerves, the spinal nerves and nerve plexuses.

cranial and spinal nerves

The cranial nerves serve mainly, with one exception, the head and neck, as the name suggests. There are 
12 pairs, and table 7.1 summarises this whole section. Figure 7.24 illustrates the origin/course of the cranial 
nerves. 
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When studying the spinal nerves, note that where the cranial nerves have names, the spinal nerves are named 
after the region from which they originate.

As in the case of the cranial nerves, figures 7.24 and 7.25 and table 7.2 summarise all the information on the 
spinal nerves.

note that rami is the plural of ramus.

Autonomic nervous system (Ans)

The AnS, as the name suggests, controls body activities automatically and is the motor subdivision of the PnS.

The section where the somatic and autonomic nervous systems are compared (from p. 288) is quite important, 
therefore ensure that you can describe the differences.

Figure 7.27 schematically compares the different nervous systems. if you understand this figure you will have 
a very good idea of the differences between the nervous systems.

From p. 290 we see that the AnS is divided into two sections, i.e. the sympathetic and parasympathetic 
divisions.

You have to know what is controlled by each of these systems. 

Tables 7.3 and 7.4 summarise this whole section.

when you are satisfied that you understand this section of the work, do the next activity. 

7.7.1  Activity 7.4

(a) Describe the general structure of a nerve.
(b) Identify the cranial nerves by number and by name, and list the general functions of each.
(c) Discuss the distribution of the dorsal and ventral rami of spinal nerves.
(d) Identify the site of origin, and explain the function of the sympathetic and parasympathetic divisions of 

the autonomic nervous system.
(e) Contrast the effect of the parasympathetic and sympathetic divisions of the following organs: blood 

vessels, digestive system, lungs, heart. 

7.8  DeVeLoPmentAL AsPects oF tHe neRVous sYstem

Recommended reading: pp. 293–297 of chapter 7 in Marieb (2015)

The nervous system may be damaged following infection by agents such as the rubella virus or by lack of 
oxygen.  Malformation of the nervous system, such as spina bifida, may result from exposure to environmental 
agents such as heavy metals or pesticides.  Ageing and associated reduction in blood flow to the brain may 
result in arteriosclerosis and senility.  

Please answer the questions as set in Activity 7.5 below. 

7.8.1  Activity 7.5

(a) List several factors that may have harmful effects on brain development.
(b) Briefly describe the causes, signs and consequences of the following congenital disorders: spina bifida, 

anencephaly, and cerebral palsy.
(c) Explain the decline in brain size and weight that occurs with age.
(d) define senility and list some possible causes. 
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7.9  sYstems in sYnc

Recommended reading: p. 296 of chapter 7 in Marieb (2015)

Take note of the role of the nervous system in the homeostatic relationships in the body. 

7.10  summARY

Study the summary of this chapter on pp. 297–299.

Reflection exercise

do all the Review Questions and as many of the Critical Thinking and Clinical Review Questions as possible.

well done! You have reached the end of this chapter. Reflect for a moment on whether you have mastered the 
learning outcomes listed at the beginning of this chapter. 
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8.1  intRoDuction

We will cover chapter 8 of your prescribed textbook in this unit. You can see a summary of the main sections 
in the mind map that follows:

What sections does chapter 8 
of your textbook cover?

Chapter 8: Special Senses, pp. 302–331

Part 1: The Eye and Vision, pp. 302–314

Part 2: The Ear: Hearing and Balance, pp. 314–322

Part 3: Chemical Senses: Taste and Smell, pp. 322–325

Part 4: Developmental Aspects of the Special Senses, pp. 325–327

time allocation

You should spend four to five hours to study the contents of this unit and to complete the relevant activities.

8.2  LeARning outcomes

By the end of this learning unit you should be able to 

 � describe the anatomy of special senses such as vision, hearing, taste and smell
 � explain the physiology of these special senses
 � discuss developmental aspects of these senses 

8.3  tHe eYe AnD Vision

Recommended reading: pp. 302–314 of chapter 8 in Marieb (2015)

In this part on the eye, we will pay attention to the anatomy of the eye

Anatomy of the eye (pp. 303–311)

In this section we will look at the external and accessory structures of the eye as well as at the internal 
structures (the eyeball). You have to know all about the anatomy of the eye.

The following information will guide you through this section in the textbook.

external and accessory structures

You know that the eye is sphere-shaped, but did you know that the eyelids, tear glands (lachrymal glands), 
conjunctiva (the mucous membrane that covers the eye and the inside of the eyelids) and the extrinsic eye 
muscles are the accessory structures of the eye?
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The surface anatomy of the eye and the names of the various structures are shown in figure 8.1 and discussed 
on pp. 303–304, while the accessory structures are described in figure 8.2. 

we know that we can move our eyes without moving our head, but how is this accomplished? There are six 
external eye muscles that are responsible for this movement. These are shown in figure 8.3 (a) and (b), while 
(c) summarises the actions of the external eye muscles.

Answer the did you get it? questions on p. 304.

internal structures: the eyeball (pp. 304–311)

what does the important figure 8.4 show you about the internal anatomy of the eyeball?

note that in this figure you can see that three layers form the wall of the eyeball. each layer has a specific 
function and these are described on pp. 305-308.

You must study the section on the internal structures of the eyeball before doing the following activity. 

8.3.1  Activity 8.1

(a) Compile a table similar to the one in figure 8.3 (c) in which you list all of the structures of the internal 
eye, and describe the functions of each structure. 

(b) Try to find the answer to the question above figure 8.4.
(c) Discuss various conditions affecting eyesight.
(d) Do the did you get it? questions on p. 311. 

8.4  LigHt AnD Vision

Recommended reading: pp. 311–314 of chapter 8 in Marieb (2015)

In this part on the eye, we will pay attention to:

 � pathway of light through the eye and light refraction
 � visual fields and visual pathways to the brain
 � eye reflexes

Pathway of light through the eye and light refraction (p. 311 of the textbook)

have you ever wondered how it is possible to see an object that is far away and then suddenly be able to 
focus on something close by? This question is answered in this section, so ensure that you find it and also 
understand what is shown in figure 8.9.

The question above figure 8.9 is also very relevant to this section.

It is important that you understand that the image formed on the retina as a result of the light-bending activity 
of the lens is a real image – that is, it is reversed from left to right, upside down (inverted), and smaller than the 
object. This concept is shown in figure 8.10.

Visual fields and visual pathways to the brain (pp. 311–312 of the textbook)

Carefully study this section, including figure 8.11. note how the blue and yellow optic tracts split up. what is 
the reason for this?
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Eye reflexes (pp. 312 and 314 of the text book)

ensure that you know what the photo‑pupillary reflexes, the accommodation papillary reflexes and convergence 
reflexes are.

The did you get it? questions on p. 314 are important.

do the following activity when you feel confident that you have a sound understanding of the eye.

8.4.1  Activity 8.2

(a) Explain how the functions of rods and cones differ.
(b) Describe image formation on the retina.
(c) Trace the pathway of light through the eye to the retina.
(d) Discuss the importance of an ophthalmoscopic examination.
(e) define the following terms: accommodation, astigmatism, blind spot, cataract, emmetropia, glaucoma, 

hyperopia, myopia and refraction. 

8.5  tHe eAR AnD bALAnce

Recommended reading: pp. 314–322 of chapter 8 in Marieb (2015)

In this part on the ear we will give attention to:

 � anatomy of the ear
 � mechanisms of equilibrium

You will discover that the ear has two different but very important functions: hearing and balance. In both cases, 
fluids play a central role. Although the two sense organs that allow us to hear and to keep our balance are in 
the same organ (the ear) and both depend on fluids, they function completely independently of each other.

Anatomy of the ear (pp. 314–316) 

Carefully study this section, where you will find out that there is more to the anatomy of the ear than just the 
structure that we see on the sides of our head. The ear is divided into three anatomical parts, i.e. the outer, 
middle and inner ear. what does the important figure 8.12 show you about the structure of the entire ear?  
note that the outer and middle ears are involved in hearing only, while the inner ear is involved in hearing and 
balance.

external (outer) ear 

The various structures of the outer ear are discussed in this section. We see here that the external ear consists 
of two parts and that the external acoustic meatus contains two important structures.

middle ear

The main structures concerned with hearing are found in the middle ear. Ensure that you know the names of 
all these structures and what their functions are.

Did you know that the three auditory ossicles (hearing bones) are the only parts of the body that do not grow 
during a person’s lifetime? They are the same size at birth as they will be in adulthood. The stirrup (stapes) is 
the smallest bone in the human body (refer to figure 8.12).



FIS1601/MO001/4/2016–2018

67

internal (inner) ear

The inner ear consists of three subdivisions, which are described on p. 316. We also see in this section that 
there are two different types of fluid found in the inner ear.

mechanisms of equilibrium

Equilibrium means a sense of balance, and the sense of equilibrium in the human body is controlled by the 
inner ear. The equilibrium receptors in the inner ear can be divided into two sections; one section is responsible 
for monitoring static equilibrium and the other section is responsible for dynamic equilibrium.

static equilibrium

In this section we learn that tiny structures called maculae are responsible for our sense of static equilibrium. 
what does figure 8.13 show you about the structure and function of static equilibrium receptors? ensure that 
you understand the structure of the maculae and how they function.

Question: Does static equilibrium tell us if we are leaning forwards or backwards when our bodies are not 
moving, i.e. when we are static?

Dynamic equilibrium

dynamic equilibrium functions when we are moving. The structures involved in this process are shown in figure 
8.14, and how they function is described on pp. 317–318. 

If you can answer the did you get it? question on p. 318, it shows that you understand the processes involved 
in equilibrium.   

8.5.1  Activity 8.3

Imagine that you have to deliver a presentation at a conference. The title of your presentation is: The ear: its 
structure and functions, excluding the mechanisms of hearing.

Prepare your presentation in writing; you may use sketches to illustrate some parts of the presentation. Use 
headings and subheadings in your written presentation. 

8.6  HeARing AnD eQuiLibRium DeFicits

Recommended reading: pp. 320–322 of chapter 8 in Marieb (2015)

In this part on the ear we will give attention to:

 � mechanisms of hearing
 � hearing and equilibrium deficits

This is an important section, so study it carefully. The actual hearing organs are situated within the cochlear 
duct, as is shown in figure 8.15. 

what does figure 8.16 show you about the route of a sound wave through the ear? in figure 8.16(a) you 
can see what roles the outer, middle and inner ears play. The outer ear captures the sound, the middle ear 
amplifies (increases) the sound, and the inner ear translates the vibrations into a sound we can hear.
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Hearing and equilibrium defects (p. 321 of the text book)

This section describes two types of deafness and also equilibrium problems that lead to homeostatic imbalance 
that you should know about. 

Do not forget to do the did you get it? questions.

Before you continue, do the next activity. 

8.6.1  Activity 8.4

(a) Identify the structures of the external, middle and internal ear, and list the functions of each.
(b) Describe how the equilibrium organs help maintain balance
(c) Explain the function of the organ of Corti in hearing.
(d) define: sensorineural and conductive deafness, and list possible causes of each.
(e) Explain how one is able to localise the source of a sound. 

8.7  cHemicAL senses: tAste AnD smeLL

Recommended reading: pp. 322–325 of chapter 8 in Marieb (2015)

Taste and smell depend on chemicals in solution. Therefore, the receptors involved are called chemoreceptors. 
A number of different chemoreceptors are responsible for taste and smell although they complement each 
other.

olfactory receptors and the sense of smell (pp. 322–324 of the textbook)

“Olfactory” refers to smell, so that means that olfactory receptors are involved in detecting smells. The olfactory 
mechanism is illustrated in figure 8.18 and described in the accompanying text. Carefully study this section.

taste buds and the sense of taste (pp. 324–325 in the textbook)

The taste receptors are called taste buds and the position and appearance of the taste buds are shown in 
figure 8.19.

When you work through this section you will notice that there are a number of different structures involved in 
the process of tasting. did you know that there are five basic taste sensations? it is different combinations of 
these five basic tastes that result in the wide variety of tastes that we can detect. As we see here, there are 
also other factors that influence taste. 

8.8  DeVeLoPmentAL AsPects oF tHe sPeciAL senses

Recommended reading: pp. 325–327 of chapter 8 in Marieb (2015)

We see in this section that all the senses, with the exception of sight, are fully developed at birth, so they do 
not develop or improve any further during our lives. The development of sight is described in this section and 
you have to read it carefully.

Ensure that you read the Homeostatic imbalance section and answer the did you get it? questions. 
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8.9  summARY

read the summary of this chapter on pp. 327–329

Reflection exercise

well done! You have reached the end of this chapter. Reflect for a moment on whether you have mastered the 
learning outcomes listed at the beginning of this chapter.

do not continue with the next unit if you do not feel confident that you have mastered all the outcomes for this 
unit. 
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9.1  intRoDuction

Recommended reading: pp. 332–360 of chapter 9 in Marieb (2015)

In this chapter we will learn that the endocrine system is the second system to directly regulate the activities 
of the body’s cells. The nervous system is the other system that directly affects the cells. The speed of control 
of these two regulating systems is, however, very different in the two systems, as you will discover when you 
read the introduction to this chapter.

The endocrine system uses chemical messengers that are produced in the body and transported by the blood 
to achieve its aims. These chemicals are called hormones.

Question: do you know what the difference is between endocrine and exocrine? if you do not know the 
answer, do some research to find out.

We will cover chapter 9 of your prescribed textbook in this unit. You can see a summary of the main sections 
in the mind map that follows:

What sections does chapter 9 
of your textbook cover?

Chapter 9: The endocrine system, pp. 310–338

•  The endocrine system and hormone function, pp. 333–336
•  The major endocrine organs, pp. 336–351
•  Other hormone producing tissues and organs, pp. 351 and 354
•  Developmental aspects of the endocrine system, p. 354

time allocation

You should spend four to five hours to study the contents of this unit and to complete the relevant 
activities. 

9.2  LeARning outcomes

By the end of this learning unit you should be able to

 � provide an overview of the endocrine system
 � describe the chemistry of hormones and the mechanisms of their action
 � explain mechanisms used to control the endocrine system 

9.3  tHe enDocRine sYstem AnD HoRmone Function – An oVeRVieW

Recommended reading: pp. 332–336 of chapter 9 in Marieb (2015)

In this section we will focus on three main aspects: the chemistry of hormones, mechanism of hormone action, 
and control of hormone release. You must study this section.

read the introductory paragraph below the main heading that explains that the organs of the endocrine system 
are very small and that this system is not one continuous system like, for example, the skeletal system. It 
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consists of various parts scattered throughout the body. what does figure 9.3 show you about the location of 
the major endocrine organs of the body?

the chemistry of hormones

Many different hormones are produced by the endocrine system, but they are classified into only three groups. 
Can you name these groups?

mechanisms of hormone action

Hormones are transported through the body by the blood, but we say they are cell‑ or organ‑specific. This 
means that they will react only with specific cells or organs. Find out in this section how the hormones identify 
the correct cells or organs, and what type of changes they cause in these cells or organs.

We know that hormones change normal cellular activity by increasing or decreasing normal (or usual) metabolic 
processes, rather than by stimulating a new one. There are five ways in which this is done.

Despite the fact that there are many different types of hormones in the body, there are only two mechanisms by 
which they trigger changes in cells. The two mechanisms are direct gene activation and second‑messenger 
system. These two systems are very well described in this section and illustrated in figure 9.1.

Can you answer the question above figure 9.1?

control of hormone release

what causes the various glands of the endocrine system to release the hormones? do you remember what a 
negative feedback mechanism is? Refer to chapter 1 to refresh your memory.

We see that there are three types of stimuli involved in causing the endocrine glands to release their hormones. 
what does figure 9.2 show you about these different stimuli?

ensure that you are able to answer questions on figures 9.1 and 9.2. 

Do not forget to do the did you get it? questions on p. 312. 

9.4  tHe mAJoR enDocRine oRgAns

Recommended reading: pp. 336–351 of chapter 9 in Marieb (2015)

It is important that you know what the major endocrine organs and their functions are. In order to achieve this, 
you must do the following in this section:

 � Carefully read this section.
 � Study the relevant sections in the summary
 � Use all the figures to help you understand the text.
 � Study figure 9.4 and table 9.1 (gland, hormone and representative action)
 � remember to answer the did you get it? questions and read the Homeostatic Imbalances in this 

section. 

You can also use the information on the major endocrine glands that follows, to help you understand this 
section.

Initially it may seem that the endocrine system is confusing because the hypothalamus is included here but is 
also part of the nervous system. The important fact to remember is that if a gland or organ secretes a hormone, 
it is considered part of the endocrine system. however, the pancreas and the gonads are both endocrine and 
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exocrine organs. refer to chapter 3 to refresh your memory. In this chapter (9), only the endocrine glands will 
be discussed.

The positions of the different components of the endocrine system are illustrated in figure 9.3.

Pituitary gland

This gland has two lobes, each of which secretes different hormones.

thyroid gland (p. 341–343 of the textbook)

The thyroid gland produces two different classes of hormones, i.e. the thyroid hormone and calcitonin. The 
thyroid hormone in fact consists of two separate hormones. The functions of these hormones are described in 
this section.    

It is interesting to note that the thyroid hormone targets every cell in the body – the only hormone to do that.
There are a number of problems that can develop if the thyroid gland does not function properly. These are 
discussed in the homeostatic imbalance section.

It may seem from this section that calcitonin is unimportant, but it plays an important role in growing children. 
do you know what this role is?

Parathyroid glands

These glands are closely associated with the thyroid gland (figure 9.3), and the number of parathyroid glands 
can vary from person to person.

From this section it seems that the parathyroid glands work against the thyroid gland, which secretes calcitonin, 
but in fact this “competition” is what keeps the calcium levels in the blood stable (figure 9.10).

Adrenal glands

Although the adrenal gland is not visually divided into separate lobes or areas, anatomically it consists of two 
different tissue types (figure 9.11). These two parts or areas secrete three different hormones.

The hormones secreted by the adrenal cortex are discussed on pp. 344–346 and graphically illustrated in 
figure 9.12. The hormones of the adrenal medulla are described in the following two pages and in figure 9.13.

did you notice that the adrenal medulla hormones act in two separate ways, short term and longer term? 
Figures 9.12 and 9.13 are good summaries of the adrenal gland hormones.

Pancreatic islets

The pancreas is the largest of the endocrine glands, and the part of the pancreas that secretes the hormones 
is called the pancreatic islets or the islets of Langerhans (did you know that “islet” is a word describing a small 
island?). These small structures are scattered around within the pancreatic tissue.

The two most important hormones secreted by the islets are insulin and glucagon. Both these hormones are 
involved with food, either while you are eating or during fasting. In a way, these two hormones work against 
each other. You will see how this happens when you work through this section of the work.

Figure 9.15 illustrates the negative feedback system that regulates blood glucose levels. Can you answer the 
question above this figure?

do you still remember what the negative feedback system is? Refer to chapter 1 to refresh your memory.
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thymus gland

Thymosin, the hormone secreted by the thymus gland, plays an important role in the immune system and will 
be discussed when we study the immune system.

did you notice how the thymus differs in children and adults?

gonads

We know that the gonads produce sex hormones and that the male and female sex hormones are different. 
These hormones are identical to the sex hormones produced by the adrenal cortex, except that the gonads 
produce them in larger quantities.

Hormones of the ovaries

Ovaries are the female gonads and they have two important functions: to produce eggs and hormones. We will 
pay more attention to these hormones when we study the reproductive system.

Hormones of the testes

As you know, the testes are the male gonads. They also have two important functions: to produce sperm cells 
and hormones.

We will study the gonad hormones in more detail when we study the reproductive system.

Table 9.1 is a good summary of the endocrine glands and their hormones.

other hormone‑producing organs (p. 351 and p. 354 of the textbook)

There are a number of organs that produce hormones, although that is not their prime function. An overview 
of these hormones is given in table 9.2, which you only have to read through here, as those hormones will be 
studied in more detail in later chapters. however, we will take a closer look at the placenta.

Placenta

The placenta itself plus the hormones it produces play very important roles during pregnancy and childbirth. 
These are described on p. 354.  

When you have worked through this section, do the following activity. 

9.4.1  Activity 9.1

(a) Describe the difference between endocrine and exocrine glands.
(b) Draw a table in which you list the major endocrine glands and tissues and their positions in the body.
(c) List the hormones produced by the endocrine glands and discuss their general functions.
(d) Discuss ways in which hormones promote body homeostasis, by giving examples of hormonal actions.
(e) Describe the functional relationship between the hypothalamus and the pituitary gland.  

9.5  DeVeLoPmentAL AsPects oF tHe enDocRine sYstem

Recommended reading: p. 354 of chapter 9 in Marieb (2015)

Study this section and also note that the different glands of the endocrine system develop from different tissues 
during the embryonic developmental stages.
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The only real changes that occur in this system occur as a person grows older, and the main change is the 
gradual slowing down of the endocrine glands.

Do the did you get it? questions on p. 354.

systems in sync (p. 356 of the textbook)

As in previous chapters, this shows how the endocrine system interacts with the other body systems. 

9.6  summARY

read the summary of this chapter on pp. 357–359. 
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10.1  intRoDuction

This is an important chapter in the textbook, and you must study everything in it.

The study of blood is called haematology, but the American spelling is hematology. Since your textbook is an 
American publication, we will follow their spelling. The same holds for terms such as haemocytes/hemocytes. 

We will cover chapter 10 of your prescribed textbook in this unit. You can see a summary of the main sections 
in the mind map that follows:

What sections does chapter 10 
of your textbook cover?

Chapter 10: Blood, pp.330–359

• Composition and functions of blood, pp. 361–371
• Hemostasis, pp. 371–373
• Blood groups and transfusions, pp. 373–376
• Developmental aspects of blood, pp. 376–377

time allocation

You should spend four to five hours to study the contents of this unit and to complete the relevant 
activities. 

10.2  LeARning outcomes

By the end of this learning unit you should be able to

 � provide an overview of the components and functions of blood
 � describe blood cell formation
 � discuss blood groups and transfusions
 � describe developmental aspects of blood 

10.3  comPosition AnD Functions oF bLooD

Recommended reading: pp. 361–371 of chapter 10 in Marieb (2015)

In this section we will give attention to the following aspects of blood: components, physical characteristics 
and volume, plasma, formed elements and blood cell formation (hematopoiesis). You must carefully study all 
information in this section.

components of blood

Although blood is a fluid (liquid), it is still considered to be a body tissue. As you will see, blood is a connective 
tissue in which living blood cells are suspended in a non-living matrix called plasma. 

Question: do you know what a centrifuge is and what it is used for? do a literature search to answer this 
question.
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what does figure 10.1 show you about the composition of blood? 

Try to answer the question above figure 10.1

Physical characteristics and volume

These characteristics are briefly discussed on p. 362.

Plasma

As you have already seen, plasma is the liquid part of blood, and there are many different substances dissolved 
in it. Plasma proteins are the most common of these dissolved substances. Ensure that you know what plasma 
proteins and their functions are.

Could you do the did you get it? questions on p. 362?

Formed elements

As we have already seen, formed elements are the different cells found in blood and they include erythrocytes, 
leucocytes and platelets. 

erythrocytes 

erythrocytes or red blood cells (RBCs) are by far the most abundant of the formed elements, and they give 
blood its distinctive red colour. As we see here, the main constituent of RBCs is hemoglobin. 

note that any problems with the erythrocytes can lead to disease. refer to the section on homeostatic 
imbalance.

Leucocytes

in this section you will see that leucocytes or white blood cells (wBCs) have a very different role compared to 
RBCs.

As in the case of RBCs, if anything goes wrong with the wBCs, serious disease can result.

Leucocytes are divided into two groups, namely granulocytes and agranulocytes. Table 10.2 shows you that 
there are three different classes of granulocytes and two of agranulocytes. 

Platelets

The function of platelets is the clotting of blood. We will return to this important function at a later stage.

Table 10.2 summarises all the information concerning the formed elements of the blood.

Hematopoiesis (blood cell formation)

why do you have to know the scientific term for blood cell formation? As we explained before, it is very 
important that you as a student of the medical sciences learn to ‘speak the language’ of the subject you are 
studying.

Study this section, including figure 10.4, which shows how the different blood cells (formed elements) are 
formed. note that all formed elements originate from one cell type, the hemocytoblast.
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Formation of red blood cells

This process is fully explained on pp. 369–371.

Study figure 10.5 and then answer the question above it.

Question: why do the people who live in gauteng have more RBCs than those who live at sea level? 

Formation of white blood cells and platelets  

You know that the hormone erythropoietin is responsible for the formation of RBCs. The formation of wBCs 
and platelets is also controlled by hormones, as you will see when you study this section.

Hemostasis (pp. 371–373 of the textbook)

hemostasis is another word for blood clotting. In this section you will see that hemostasis occurs in three main 
stages.  You have to use figure 10.6 to help you understand the text so that you are able to describe the blood 
clotting process.

What does the homeostatic imbalance section on p. 348 tell you about the clotting and bleeding disorders that 
can occur?

10.3.1  Activity 10.1

(a) we have all heard of stem cells, but do you really know what they are? do a literary search to find out 
what stem cells are and what their role in medical research is and could be.

(b) what do we discover when we take a closer look at how RBCs and wBCs are formed? 

10.4  bLooD gRouPs AnD tRAnsFusions

Recommended reading: pp. 373–377 of chapter 10 in Marieb (2015)

This is an interesting and important section on human blood groups and blood typing that you have to study.

Human blood groups

we have all heard of blood groups, but what exactly are they? 

in this section we see that blood groups are classified on the basis of proteins called antigens, which are 
present on the surface of RBCs.

Study this section, including the role of antigens and antibodies.

The blood group most commonly typed for is ABO. Type O is most common and least common is AB. The 
blood groups and how they are determined are shown in table 10.3. 

The rh blood groups are also explained in this section and you have to know all about them. 

blood typing

Determining the blood group of a person is very important and it is done through a simple serological test 
called the agglutination test. what does figure 10.8 show you about blood typing of ABO blood groups?

Try to answer the question above figure10.8 and also do the did you get it? questions. 
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10.4.1  Activity 10.2

(a) do you know what your blood group is? if you do not know, how can you find out? 

10.5  DeVeLoPmentAL AsPects oF bLooD

Recommended reading: pp. 376–377 of chapter 10 in Marieb (2015)

This section gives important information, including congenital blood defects, physiologic jaundice and 
leukaemia. 

10.6  summARY

This is again a chapter that does not deal with a single body system, so there is no Systems in sync section, 
but you must read the summary on pp. 377 and 378.
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11.1  intRoDuction

It is important to realise that the cardiovascular system consists of not only the heart but also includes all the 
blood vessels. 

The main function of the cardiovascular system is transport. Using blood as the transport medium, the system 
transports oxygen, nutrients, hormones, waste products, carbon dioxide plus many other substances vital for 
homeostasis, as we will see in this chapter.

We will cover chapter 11 of your prescribed textbook in this unit. You can see a summary of the main sections 
in the mind map that follows:

What sections does chapter 11 
of your textbook cover?

Chapter 11: The cardiovascular system, pp. 380–421

•  The heart, pp. 381–394
•  Blood vessels, pp. 394–414
•  Developmental aspects of the cardiovascular system, pp. 414 and 416

time allocation

You should spend four to five hours to study the contents of this unit and to complete the relevant 
activities. 

11.2  LeARning outcomes

By the end of this learning unit you should be able to 

 � provide an overview of the components and functions of the heart
 � describe the structure of blood vessels
 � discuss blood pressure
 � describe developmental aspects of the cardiovascular system 

11.3  AnAtomY oF tHe HeARt

Recommended reading: pp. 381–387 of chapter 11 in Marieb (2015)

Carefully study this work in the textbook so that you will discover answers to the following questions:

where exactly in the body is the heart located? 
what covers the heart? 
what do we know about the heart chambers and valves? 
which great vessels enter and leave the heart?
what is cardiac circulation?
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Location and size

We have all felt our own heartbeat, so we should have a rough idea of where the heart is found in the body. 
Figure 11.1 shows the exact location. 

coverings and wall

The gross anatomy of the heart is shown in the important figure 11.2.

note that this figure has three sections: 

(a) Shows the anterior surface view of the heart
(b) Shows the heart wall and coverings
(c) A frontal section showing the interior (inside) chambers and valves

Try to answer the question above this figure and also study the homeostatic imbalance to find out what 
pericarditis is. 

chambers and associated great vessels

By now you know that the heart consists of four chambers. You must know the names of the chambers and 
which blood vessels leave and enter each chamber.

Although the heart is a single organ, it functions as a double pump. This means that the right side of the heart 
works as a pulmonary circuit pump and the left side as a systemic pump. 

when you study the important figure 11.3, note the following:

 � In the pulmonary circuit, the pulmonary arteries carry oxygen-poor blood from the heart to the lungs, 
and pulmonary veins carry oxygen-rich blood from the lungs to the heart 

 � In the systemic circuit, the aorta (main artery in the body) carries oxygen-rich blood to all parts of the 
body, and veins (vena cavae) carry oxygen-poor blood back to the heart.

when you study this section, study the description on p. 384 and keep referring to figure 11.3.

Valves

There are four valves in the heart that allow blood to flow in only one direction through the heart. The valves 
fall into two groups, the atrioventricular (AV) valves and the semilunar valves.

Did you know that lunar refers to the moon? These valves are called semilunar because they look like half‑ 
moons.

The valves and how they function are described on pp. 385–387. what does figure 11.5 show you about the 
functioning of heart valves?

Do not forget to study heart valves and homeostatic imbalance.

cardiac circulation

note that, while the heart chambers are permanently full of blood, the myocardium (heart muscle) is not fed 
(nourished) by this blood. The heart muscles are nourished by the coronary arteries.

The homeostatic imbalance explains what angina pectoris and myocardial infarction are. 

Do all the did you get it? questions on p. 387.

when you are confident that you understand this section of the work, do activity 11.1 
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11.3.1  Activity 11.1

(a) Describe the location of the heart in the body and identify its major anatomical areas.
(b) Trace the pathway of blood through the heart.
(c) Compare the pulmonary and systemic circuits.
(d) Explain how the heart valves function
(e) Explain how the heart muscle is supplied with blood. 

11.4  PHYsioLogY oF tHe HeARt

Recommended reading: pp. 387–394 of chapter 11 in Marieb (2015)

As you know, the heart never stops working throughout a person’s life, so why does it not get tired like other 
muscles? we will explore this phenomenon in this section by focusing on the intrinsic conduction system of the 
heart, the cardiac cycle and heart sounds, and on cardiac output. 

intrinsic conduction system of the heart: setting the basic rhythm

do you remember what cardiac muscle tissue looks like? Refer back to p. 208 of your textbook to refresh your 
memory.

You will also remember that heart muscle tissue does not need nerve impulses to stimulate it to contract, as 
skeletal muscle tissue does. Cardiac muscle is able to initiate its own contraction in a regular way.

There has to be some mechanism to regulate or coordinate heartbeat rhythm. There are two systems involved 
in this process:

 � One of these systems involves the nerves of the autonomic nervous system (we will look at this topic 
later on)

 � The second system is the intrinsic conduction system or nodal system 

The nodal system controls the overall beat rhythm and ensures that the heart beats as a unit. There are a 
number of important components involved in this process, such as the SA node, the AV node, the AV bundle 
(the bundle of His) and the Purkinje fibres. These important components are discussed on pp. 383–89 and 
illustrated in figure 11.7.

Ensure that you study the Homeostatic imbalance to find out about heart block, ischemia and fibrillation.  

cardiac cycle and heart sounds

You discover here that heartbeat is a series of muscle contractions followed by relaxation. The medical term 
for relaxation is diastole and for contraction is systole.

The cardiac cycle is thus one heartbeat in which the atria and ventricles contract and then relax. 

There are three stages or steps in one cardiac cycle. if you study figure 11.8 in conjunction with the text on  
pp. 389–390 you will understand how the cardiac cycle functions.

As the heart beats, sounds resulting from the closing of the valves, the so-called lub-dup, can be heard, and 
are also explained in this section.

did you see the question above figure 11.8? Try to answer it before looking at the answer given in the textbook.
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cardiac output

Cardiac output (CO), the amount of blood pumped out by each ventricle in one minute, is the product of heart 
rate (HR) X‑stroke volume (SV). 

You can use the formula on p. 391 to calculate cardiac output under various conditions such as after exercise, 
at rest, etc.

Regulation of stroke volume

Stroke volume is the amount (volume) of blood ejected by a ventricle with each beat.

SV is determined by the amount of blood that is returned to the heart from the body. Some of the factors that 
can have an effect on cardiac output are explained in figure 11.9. Use this figure to help you understand the 
text but do not learn it by heart.  

Factors modifying basic heart rate

it is obvious that factors that influence cardiac output will also influence heart rate because they have a direct 
influence on each other (remember the formula to calculate CO). Refer to figure 11.9.

We have seen that the heartbeat does not depend on the nervous system. however, under certain conditions 
it can be influenced temporarily by the autonomic nerves and more specifically by the sympathetic division of 
the autonomic system. how and under what conditions this happens is described on pp. 392–394.

There are also some physical factors that are not mentioned in figure 11.8 but described in this section and 
that influence the heart rate.

now that you have completed this section you should be able to do the following activity. 

11.4.1  Activity 11.2

(a) define systole, diastole, stroke volume, cardiac cycle, heart sounds and heart murmur.
(b) Explain what information can be gained from an electrocardiogram.
(c) Describe the effect of each of the following on heart rate: stimulation by the vagus nerve, exercise, 

epinephrine, and various ions. 
(d) The homeostatic imbalance section discusses two of the conditions that can develop if the pump action 

of the heart is compromised.  Describe these.
(e) Could you complete the did you get it? questions on p. 394? 

11.5  AnAtomY oF bLooD VesseLs

Recommended reading: pp. 394–406 of chapter 11 in Marieb (2015)

The blood vessels form an extensive network through which blood is transported to all parts of our bodies. This 
closed transport system is called the vascular system.

Question: why do we say the vascular system is a closed system?

The vascular system is formed by different components that are all interlinked: the arteries, arterioles, the 
capillaries, the veins and the venules. what does figure 11.10(b) show you in this regard?
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microscopic anatomy of blood vessels

The internal structure (microscopic anatomy) of the different types of blood vessels is shown in figure 11.10. if 
you can reproduce this figure from memory, you will have an understanding of: 

 � the different types of blood vessels 
 � the structure of the different blood vessels and 
 � how the arterial system is linked to the venal system

structural differences in arteries, veins and capillaries

note that there are differences in the structures of arteries, veins and capillaries. Ensure that you know what 
these are.

There is an interesting exercise on p. 396 to illustrate the presence of valves in the veins. 

The Homeostatic imbalance explains what varicose veins, thrombophlebitis and pulmonary embolism are.

Do not forget the did you get it? questions and the question above figure 11.12.

gross anatomy of blood vessels

When we compile a mind map of this section, it will show the following:

Blood supply of the human body

Special circulations:

•  Arterial supply of the brain
•  Fetal circulation
•  Hepatic portal circulation

Systemic circulation

Major arteries:

1.  Ascending aorta
2.  Aortic arch
3.  Thoracic aorta
4.  Abdominal aorta

Major veins:

1. Superior vena cava
2. Inferior vena cava

Do you need to know the names of all the arteries and veins?

At this stage it is important that you:

 � read pp. 397–400 for background.
 � Know the names given in the mind map above.
 � Study the summary of this section given at the end of the chapter in the textbook.
 � Use figures 11.13, 11.14 and 11.15 to enhance understanding.
 � Study figures 11.16, 11.17 and 11.18 to enable you to answer questions on them.

The information below may also help your understanding of this section.
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major arteries of the systemic circulation

This complete system is shown in figure 11.13, and the organs served by the arterial branches are described 
in the text on pp. 397–398. The same is done for the major veins of the systemic circulation (p. 398). note 
that the pulmonary (lungs) circulation system is not illustrated in figure 11.13.

In addition to these two major circulatory systems, there are also three specialised circulation systems.

Arterial supply of the brain and circle of Willis

did you notice that willis above is spelt with a capital? This is because it is named after the person who 
discovered it.

A constant supply of blood to the brain is crucial, since a lack of blood to the brain, even for a very short time, 
will have disastrous effects.

The brain is supplied by two pairs of arteries, as shown in figure 11.15 and described on pp. 400–403.

do you remember what the blood‑brain barrier is? Refer to p. 274 and compare that section to this one.

Fetal circulation

The placenta is responsible for gas exchange, nutrition and excretory functions, since these systems are not 
yet fully developed in the fetus.

Hepatic portal system

As we know, “hepatic” refers to the liver. This system drains the digestive organs, the spleen and pancreas 
(figure 11.17).   

The way in which this system functions is described on p. 403.  

Try to do the did you get it? question on p. 406. 

11.5.1  Activity 11.2

(a) Explain in your own words the path that blood follows from leaving the heart until it returns to the heart.
(b) what do we see when we look at the microscopic and macroscopic structure of blood vessels?
(c) did you notice that arteries have two more layers in their walls than veins? why do you think this is so?
(d) Discuss the unique features of the arterial circulation of the brain.
(e) with the aid of a flow diagram, explain how nutrients and oxygen are supplied to the fetus and how 

carbon dioxide and waste materials are taken from the fetus to the placenta.
(f) “There is something unusual about the hepatic portal circulation.” Critically discuss this statement. 

11.6  PHYsioLogY oF ciRcuLAtion

Recommended reading: pp. 406–414 of chapter 11 in Marieb (2015)

To determine whether a person has an efficient circulatory system, arterial pulse and blood pressure 
measurements can be taken. 

In the medical world, measuring arterial pulse, blood pressure, body temperature and rate of breathing are 
called “vital signs”.    
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Arterial pulse

What a pulse is, is explained in this section. There are a number of sites where the pulse can be felt, and they 
are shown in figure 11.19. Refer to this figure and p. 406 of the textbook to see which arteries are involved.

It is important to learn where these pressure points are in case of serious bleeding, as discussed on  
p. 406. 

11.6.1  Activity 11.3

(a) Do the exercise on p. 406 to compare the strength and regularity of the pulse at each pressure point. 

11.6.2  blood pressure

Recommended reading: pp. 406–413 of chapter 11 in Marieb (2015)

Ensure that you can explain what blood pressure is. 

blood pressure gradient

Since the heart is the pump that produces the force that allows the blood to circulate through the body, one 
would expect the force to be at its strongest in the arteries near to the heart. As the blood flows further from 
the source of the pressure (the heart), the pressure will gradually drop until the blood reaches the venae cavae 
where the pressure is zero. Refer to figure 11.13 again to refresh your memory about circulatory systems.

We also see here that the heart alone cannot complete the full circuit of blood. This is where the valves in the 
large veins and the skeletal muscles play a very important role (remember figure11.15?). The blood pressure 
gradient in the different areas of the cardiovascular system is illustrated in figure 11.20.

Question: if a blood vessel is cut and the blood spurts out, what type of vessel was cut?

The importance of elasticity of the arterial walls is discussed in this section. You will soon see why it is important 
that the walls remain elastic.

measuring blood pressure

How blood pressure is measured is explained on pp. 407–408 and in figure 11.21. in this figure, the height of 
mercury is an indication of the amount of pressure needed to completely block the flow of blood. The pressure 
pumped into the rubber cuff is recorded on the mercury-containing scale. 

effects of various factors on blood pressure

Arterial blood pressure is directly related to CO and to peripheral resistance (Pr).

At this stage you should know how CO influences blood pressure. (if you do not remember what CO is, page 
back in the textbook to find the answer.) This section therefore focuses on PR.

Peripheral resistance

Peripheral resistance is the amount of friction (resistance) the blood encounters as it flows through the blood 
vessels.

There are many factors that influence peripheral resistance and these are discussed in this section.
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1.  neural factors: the autonomic nervous system

We have already seen how the sympathetic nervous system can affect the vascular system (refer to p. 392) 
and this effect is called vasoconstriction. “Vaso” refers to the vascular system, i.e. the blood vessels, and we 
know that “constriction” means narrowing or closing up. 

The factors that can cause this to happen are explained in figure 11.22.

2.  Renal factors: the kidneys

The kidneys are able to regulate the volume of blood in the body.

3.  temperature 

Low temperatures have a vasoconstriction effect, while high temperatures have the opposite effect – vasodilating 
effect.

4.  chemicals

here we see why smoking is bad for the heart. The nicotine constricts the blood vessels so the heart must work 
harder to maintain the blood flow at a normal rate.

5.  Diet

The most important dietary substances that are harmful are too much salt in the diet, saturated fats and 
cholesterol. 

11.6.3  Activity 11.4

(a) Show by means of a flow diagram how the kidneys will react when arterial blood pressure is low.
(b) Do a literary search and make a list of foods that contain saturated and unsaturated fats, and explain the 

differences between the two. 

11.6.4  Variation in blood pressure

Recommended reading: pp. 410–414 of chapter 11 in Marieb (2015)

not every person has the same blood pressure, and what is normal for one is not necessarily normal for the 
next person. A number of factors contribute to variations in blood pressure.

You have heard of low or high blood pressure. here we see that low blood pressure (hypotension) under 
normal conditions is a healthy sign.  however, there are cases where it can be dangerous. Can you name a 
case where it can be harmful?

high blood pressure (hypertension), on the other hand, is a dangerous condition if it persists and is left 
untreated.

Work through the homeostatic imbalance sections on p. 410 and p. 412 to learn more about blood pressure 
problems.

capillary exchange of gasses and nutrients

We know that the capillary network is the site of gas and nutrient exchange, i.e. where oxygen and nutrients 
are supplied to the cells and carbon dioxide and other waste products are removed.
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There are four ways in which this important process can occur and they are explained in figure 11.23 and on 
p. 413.

Fluid movement at capillary beds

In this section we see that besides passive exchange processes, there are also active forces at work to move 
fluid at capillary beds. These active forces are blood pressure and osmotic pressure. Refer to figure 11.24 for 
an explanation of these processes.

did you answer the question above this figure?  

11.7  DeVeLoPmentAL AsPects oF tHe cARDioVAscuLAR sYstem

Recommended reading: pp. 414–415 of chapter 11 in Marieb (2015)

Study this section, including the homeostatic imbalance, which explains congenital heart defects and coronary 
artery disease.

systems in sync

what does this graphic show you about the influence of the cardiovascular system on every other system in 
the body?

11.8  summARY

read the summary of this chapter on pp. 416–418.
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12.1  intRoDuction

In this section we will look at the lymphatic system, which consists of two semi-independent parts:

 � a network of lymphatic vessels and 
 � lymphoid tissues and organs scattered throughout the body.

We will cover chapter 12 of your prescribed textbook in this unit. You can see a summary of the main sections 
in the mind map below:

What sections does chapter 12 
of your textbook cover?

Chapter 12:  The lymphatic system and body defences, pp. 422–459

•  Part 1: The lymphatic system, pp. 422–427
•  Part 2: Body defences, pp. 427–453
•  Part 3: Developmental aspects of the lymphatic system and body 
               defences, pp.453–455

time allocation

You should spend four to five hours to study the contents of this unit and to complete the relevant 
activities. 

12.2  LeARning outcomes

By the end of this learning unit you should be able to 

 � provide an overview of the components and functions of the lymphatic system
 � describe the immune system, including innate and adaptive immunity
 � describe the development of antibodies
 � discuss problems associated with the immune system 
 � discuss developmental aspects of the lymphatic and immune systems 

12.3  tHe LYmPHAtic sYstem

Recommended reading: pp. 422–427 of chapter 12 in Marieb (2015)

In this section we will look at the lymphatic system, which consists of two semi-independent parts:

 � a network of lymphatic vessels and 
 � lymphoid tissues and organs scattered throughout the body.

Lymphatic vessels (pp. 423–424 of the textbook)

When you start with this section, you should refer back to the previous chapter dealing with the pressures at 
work in the capillary beds.
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Carefully study this section and note the following:

 � To prevent edema (excess watery fluid in the tissues), a drainage network is needed. it is the lymphatic 
vessels that form this network.

 � (note that the spelling “edema” is American, and like “hematology” and “fetal” we will use this type of 
spelling throughout this course. The English spelling is “oedema”.)

 � Figure 12.1 is important as it shows this “drainage network” and the close relationship between the 
lymphatic vessels and the blood vessels (capillaries).

 � note that lymph flows in only one direction – towards the heart.
 � The transportation of lymph is described on p. 423. what does figure 12.2 show you about the distribution 

and special features of lymphatic capillaries? 

Question: ensure that you understand how lymph circulates in the body. we say it only flows in only one 
direction. How is this accomplished?

Do the did you get it? questions on p. 424.

Lymph nodes (pp. 424–426 of the textbook)

The important role of lymph nodes in protecting our bodies is described on pp. 424–426. The distribution of 
lymph vessels and lymph nodes is shown in figure 12.3. what does figure 12.4 show you about the structure 
of a lymph node?

Try to answer the questions above figures 12.3 and 12.4.

other lymphoid organs (pp. 426–427 of the text book)

In this section you discover that lymph nodes are not the only lymphoid organs in the body. Other lymphoid 
organs are illustrated in figure 12.5.

Figure 12.6 neatly summarises the body’s defence mechanisms. Ensure that you understand this summary.

After you have worked through this section in your textbook, do the following activity. 

12.3.1  Activity 12.1

(a) name the two major types of structures that form the lymphatic system.
(b) Describe the source of lymph and explain its formation and transport.
(c) Compile a table to show the functions of lymphatic vessels, lymph nodes, tonsils, the thymus, Peyer’s 

patches and the spleen.
(d) Explain how the lymphatic system is functionally related to the cardiovascular and immune systems. 

12.4  boDY DeFences

Recommended reading: pp. 426–453 of chapter 12 in Marieb (2015)

There are two types of body defences, namely the innate and adaptive defence systems, as shown in figure12.6. 
These two systems together form the immune system. read the introduction to these systems and how they 
work on pp. 427–428.  
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12.4.1  innate immunity

Recommended reading: pp. 428–434 of chapter 12 in Marieb (2015)

In this section we see that the innate defence system consists of two parts or divisions, i.e. the surface 
membrane barriers and the internal defence mechanisms. 

Start by studying table 12.1, which is a summary of innate defences, and then refer back to the text on pp. 
428–434.

The information below will also help your understanding of this section.

surface membrane barriers

The surface membranes are the skin and all the mucous membranes in the body. They form the first line of 
defence against invasion of disease-causing microorganisms. We can, therefore, say that this is a physical 
defence mechanism because the skin and mucous membranes physically try to prevent pathogens from 
entering the body.

In addition to the physical function of the mucous membranes, they also secrete protective substances. refer 
to p. 430 for more details.

internal defences: cells and chemicals

For a second line of defence, our bodies use many different types of cells and chemicals to protect us. These 
are discussed on pp. 430-434.

It is important that you carefully go through this section of the work. Ensure that you understand what is shown 
in figures 12.7, 12.8, 12.9 and 12.10. 

how did you do with the did you get it? questions on p. 434?

now that you have an understanding of innate body defences, do the next activity. 

12.4.2  Activity 12.2

(a) name several antimicrobial substances produced by the body that act in innate defence.
(b) Describe how fever helps to protect the body. 

12.4.3  Adaptive immunity

Recommended reading: pp. 434–446 of chapter 12 in Marieb (2015)

The immune response has a third line of defence, which is a specific defence. 

As you will discover in this section, the adaptive immune system is a two-armed defence system – a humoral 
arm and a cellular arm. The adaptive system uses lymphocytes, macrophages and specific molecules to 
identify and destroy all substances (living and non-living) that are in our bodies, but are not recognised as part 
of the body.

A short overview of why it is called specific defence is given on page 435.

what do you have to do in this section?

 � Study the overview on p. 434.
 � read pp. 436 – (from Antigens) 446.
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 � Study the relevant section in the summary. Study table 12.3
 � Study figures 12.11, 12.13, 12.14, 12.16 and 12.19.
 � Use all the figures in the section to help you understand the text
 � Study Organ transplants and rejections (p. 446 to end of p. 449)
 � Use the information below to help you understand this section.

Antigens

An antigen is any foreign substance that triggers the immune response. For the body to recognise the 
substance as being foreign, the substance has to differ from the normal body components, and we then say it 
is recognised as being “non-self”.

cells of the adaptive defence system: an overview

There are two main cell types involved in the adaptive defence system, namely the macrophages and the 
lymphocytes. lymphocytes can be B lymphocytes (B cells) or T lymphocytes (T cells).  

Lymphocytes 

T cells provide cell‑mediated immunity and B cells provide humoral immunity.

where T cells and B cells arise in the body and how they become active is shown in figure 12.11.

macrophages 

Macrophages arise from monocytes formed in bone marrow, and as you are aware, they play a major role in 
the non‑specific body defences (innate defence system). Macrophages also play a role in the adaptive defence 
system, where they act as antigen presenters.

Ensure that you understand how macrophages are activated and what their functions are.

Humoral (antibody‑mediated) immune response

Remember that B cells are involved in antibody‑mediated defence. The activation or stimulation of an 
immature B lymphocyte to become an active part of the immune response is described in figure 12.12 and on  
pp. 414-416.

Figure 12.13 shows that this stimulation takes place in two phases.

Active and passive humoral immunity

The difference between active and passive immunity is discussed on pp. 440–441. What does the summary of 
these two kinds of active and passive humoral immunity in figure 12.14 show you?  

12.4.4  Activity 12.3

(a) Compile a table in which you distinguish between active and passive immunity
(b) Describe the differences between the primary and secondary immune responses 
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12.4.5  Antibodies

Recommended reading: pp. 441–444 of chapter 12 in Marieb (2015)

Antibodies 

An antibody is also referred to as ig.  what does ig stand for?

Antibodies are secreted by activated B cells, or by their plasma‑cell offspring in response to an antigen. The 
antibodies will bind to the antigen, thereby preventing the antigen from attaching to its target cell.

Antibody structure

All antibodies have a similar basic structure, which is described on pp. 441–444. what does figure 12.15 show 
you about the basic structure of an antigen?

Ensure that you know why the constant and variable regions in an antibody are important.

Antibody classes 

even though antibodies have the same general structure, there are five different classes of antibodies, each 
class with a different function. what does table 12.2 show you about antibodies?

Antibody function

We have already seen that antibodies inactivate antigens, and in this section you will discover that inactivation 
can happen in four different ways – summarised in figure 12.16.

Try to answer the question above figure 12.16. 

12.4.6  Activity 12.4

(a) Compile a table and write the names of the four different ways in which antibodies can function in the 
left-hand column. Describe how these functions take place in the corresponding right-hand column.

(b) Try to answer the did you get it? questions on pp. 444 and 446. 

12.4.7  cellular (cell‑mediated) immune response

Recommended reading: pp. 444–446 of chapter 12 in Marieb (2015)

You have seen that B cells play the central role in the humoral immune response, and we will now see that 
T cells are involved in the cellular immune response. while B cells bind directly with antigens, T cells cannot 
bind with free antigens and they need the assistance of macrophages. 

what does figure 12.19 illustrate about humoral and cellular immune responses (how they differ from each 
other but how they work together)?

The cells and molecules involved in immunity, as well as their functions, are summarised in table 12.3. 

now that you have an understanding of body defences, do the next activity. 



FIS1601/MO001/4/2016–2018

97

12.4.8  Activity 12.5

(a) define antigen and hapten, and name substances that act as complete antigens.
(b) name two arms of the adaptive defence system and relate each to a specific lymphocyte type (B or 

T cell).
(c) Compare and contrast the development of B and T cells.
(d) list the roles of B cells, T cells and plasma cells.
(e) Explain the importance of macrophages in immunity.
(f) list the five antibody classes and describe their specific roles in immunity. 

12.4.9  organ transplants and rejection

Recommended reading: pp. 446–449 of chapter 12 in Marieb (2015)

Under what circumstances is the important job that the immune system does not desirable? The answer is 
during organ transplantation, when the immune system recognises the transplanted organ as non-self, and 
therefore attacks it, causing the body to reject the new organ. Fortunately this problem can be treated with 
immunosuppressive therapy, as discussed in this section. 

The different types of grafts or transplantations are also discussed in this section.

how did you do with the did you get it? question on p. 449? 

12.4.10  Disorders of immunity (homeostatic imbalance)

Recommended reading: pp. 449–453 of chapter 12 in Marieb (2015)

Disorders of the immune system fall into two categories, namely autoimmune diseases and allergies, which 
are explained in this section of the textbook.

There are different types of allergies, of which the acute hypersensitivity type is the most common. how the 
acute response happens in the body is shown in figure 12.20.

Don’t ignore the did you get it? question on p. 452. 

12.5  DeVeLoPmentAL AsPects oF tHe LYmPHAtic sYstem AnD boDY DeFences

Recommended reading: pp. 453–455 of chapter 12 in Marieb (2015)

Although some parts of the lymphatic system are already present at five weeks’ development, some of the 
lymphoid organs are poorly developed before birth. however, soon after birth the immune system begins to 
function.

Attentively read this section in the textbook.

systems in sync (p. 454 of the textbook)

The interactions between the lymphatic system and all the other systems are illustrated in this figure.

12.6  summARY

You must also study the summary on pp. 455–457. 
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13.1  intRoDuction

Every living cell in the body needs a constant supply of oxygen. You became aware of this fact when you 
studied the circulatory system. If any living cell is deprived of oxygen, even for a short time, it dies. In addition, 
living cells produce waste products, such as carbon dioxide, which has to be transported away from cells and 
excreted. The respiratory system and the cardiovascular system are responsible for these two very important 
functions.

In this chapter, however, the focus will be on the respiratory system and in particular on the anatomy, physiology 
and disorders of the respiratory system.

You must study this chapter carefully.

What sections does chapter 13 
of your textbook cover?

Chapter 13: The respiratory system, pp. 460–486

• Functional anatomy of the respiratory system, pp. 460–469
• Respiratory physiology, pp. 469–478
• Respiratory disorders, pp. 478–481
• Developmental aspects of the respiratory system, pp. 481–483

time allocation

You should spend four to five hours to study the contents of this unit and to complete the relevant 
activities. 

13.2  LeARning outcomes

By the end of this learning unit you should be able to 

 � provide an overview of the components of the respiratory system
 � describe the physiology of breathing
 � describe problems and diseases associated with the respiratory system
 � discuss developmental aspects of the respiratory system 

13.3  AnAtomY oF tHe ResPiRAtoRY sYstem

Recommended reading: pp. 460–469 of chapter 13 in Marieb (2015)

The respiratory system consists of a number of organs. what does figure 13.1 show you about these organs 
and their positions in the body?  As you work through this section, keep referring back to figure 13.1 to see the 
position of each organ relative to the others.

what do we know about the anatomy of the organs of the respiratory system?
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the nose

The nose is the only externally visible part of the respiratory system. We see here that the nose has two 
functions – it is part of the respiratory system, i.e. it plays a role in breathing, and it is responsible for the sense 
of smell (refresh your memory by referring back to pp. 322–324).

The various structures of the inside of the nose are discussed on pp. 461–462 and illustrated graphically in 
figures 13.1 and 13.2. 

The homeostatic imbalances in this section discuss various important disorders of the nose.

Pharynx

The pharynx forms part of the upper respiratory system.  when studying this section, refer to figure 13.2 to see 
where the different structures that form part of the pharynx are situated.

The pharynx has two functions: it plays a role in breathing and in swallowing of food and drink. As we are busy 
with the respiratory system, the passageway of air during breathing is discussed in this section of the chapter. 

Ensure that you know what tonsillitis is and what causes it.

Larynx

You will notice that the larynx seems to have three functions, namely it plays a role in breathing, it plays a role 
in swallowing, and it plays a role in speech because the vocal cords are situated in it.

trachea

what does figure 13.3 show you about the anatomy of the trachea? 

The trachea also has more than one function, as you will discover in this section. 

if you do not know what the Heimlich manoeuvre is and how it is performed, you will find out in the homeostatic 
imbalance in this section

Could you answer the question above figure 13.3 and the did you get it? questions on p. 464?

main bronchi

did you know that “bronchi” is the plural for “bronchus”?

Figure 13.1 shows that the trachea splits into two branches, the left and right bronchi, which then enter the 
lungs. Inside the lungs, the bronchi split up into a number of smaller and smaller subdivisions, as we will see 
later.

Lungs

The position of the lungs is shown in figure 13.4. we also see in this illustration that each lung consists of lobes; 
the left lung has two lobes while the right lung has three.

note that there are two types of membranes, called pleura, that are associated with the lungs. Ensure that you 
know what they are called and what their functions are.

The anatomy of the lungs is described on p. 465 and shown in figures 13.4 and 13.5. These figures also show 
how the bronchi are divided into smaller and smaller subdivisions.
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The disorder pleurisy is explained in the homeostatic imbalance of this section.

The did you get it? questions at the end of this section cover important work, so try and answer all the 
questions. 

if you are satisfied that you have a good understanding of the anatomy of the respiratory system, do the next 
activity. 

13.3.1  Activity 13.1

(a) name the organs forming the respiratory passageway from the nasal cavity to the alveoli of the lungs. 
Describe the function of each one.

(b) Describe several protective measures of the respiratory system.
(c) Compile a table to show the structure and functions of the lungs and the pleural coverings. 

13.4  ResPiRAtoRY PHYsioLogY

Recommended reading: pp. 469–478 of chapter 13 in Marieb (2015)

In this section we will give attention to the following:

 � Mechanics of breathing 
 � respiratory volumes and capacities
 � respiratory sounds
 � External respiration, gas transport and internal respiration
 � Control of respiration

note that in order for the respiratory system to perform its major function of providing the body with oxygen and 
getting rid of carbon dioxide, four separate events must occur. Collectively we call these four events respiration.

These four events are mentioned on p. 469 and are then discussed in more detail.

mechanics of breathing

Breathing is a totally mechanical process, and the force that drives it is the constantly changing volume in the 
chest cavity or lungs.

We all know that when we breathe in (inspiration), our chest cavity expands, i.e. the volume becomes bigger. 
The opposite happens when we breathe out. These important processes are illustrated in figure 13.7. Could 
you answer the question above figure 13.7 without looking at the answer?

The processes of inspiration and expiration are discussed on pp. 469 and 471.

Have you ever thought that there are actions other than breathing that move air in and out of the lungs? These 
non-respiratory air movements are discussed in table 13.1. 

Respiratory volumes and capacities

By capacity we mean the volume or amount of air we can draw into our lungs.

The breathing pattern under normal circumstances is shown in figure 13.8(b), which illustrates the tidal volume 
of the lung.

read this section and be aware of what a spirometer is.
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Respiratory sounds

The constant movement of air in and out of the lungs produces different sounds under different conditions. 
Different sounds are also produced under different disease conditions, as explained in the homeostatic 
imbalance.

Did you complete the did you get it? questions on pp. 472 and 473?

external respiration, gas transport and internal respiration

It may be a good idea to refresh your memory regarding these terms by referring back to p. 469 before we 
continue.

remember that all gas exchanges in the body happen through diffusion and are, therefore, governed by the 
law of diffusion, which states that gas (or air) moves from an area of high concentration to an area of low 
concentration. This is shown in figure 13.10.

external respiration

The processes involved in external respiration are described on p. 474.

gas transport in the blood

we saw earlier that the circulatory system, and specifically the blood, is responsible for the transport of oxygen 
and carbon dioxide.

We know that the red blood cells are the main means of oxygen transport because they contain haemoglobin. 
Most of the waste product, carbon dioxide, is transported by the blood plasma. 

Figures 13.11(a) and 13.11(b) diagrammatically show you the important processes of oxygen and carbon 
dioxide loading and unloading in the body. 

Some of the problems that can occur with gas transport are mentioned in the homeostatic imbalance section 
on p. 475.

internal respiration

This process is the exchange of gases between the blood and the cells of the various tissues, and is the 
opposite of what happens during external respiration. The mechanisms involved here are explained in this 
important section of the work.

control of respiration

have you ever wondered what causes us to breathe in a rhythmical pattern and why we cannot hold our breath 
for long periods? 

respiration is under nervous control (neural regulation) as well as under control by non-neural factors. 

what do we discover when we take a closer look? 
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neural regulation: setting the basic rhythm

Although we do not even think about breathing, the mechanism that controls the rhythm of breathing is very 
complex.    

The medulla and the pons of the brain are the main control centres of respiratory rhythm.

Non-neural factors influencing respiratory rate and depth

In this section we see that there are also mechanisms other than the brain and nervous system that can 
influence the rate at which we breathe and the tidal volume (depth of breathing).  

13.4.1  Activity 13.2

(a) explain how the respiratory muscles cause volume changes that lead to air flow into and out of the lungs 
(breathing).

(b) with the aid of a flow diagram, illustrate the air flow through the respiratory structures in sequence when 
a person exhales.

(c) name several non-respiratory air movements and explain how they modify or differ from normal 
respiratory air movements.

(d) what is atelectasis and why does it happen? 

13.5  ResPiRAtoRY DisoRDeRs

recommended reading: pp. 478–481 of chapter 13 in Marieb (2015)

We have already seen that there are a number of infections and diseases that can affect the respiratory system 
(also refer to the homeostatic imbalance sections on pp. 475, 476 and 478). 

Two of the most serious diseases of the respiratory system are lung cancer and chronic obstructive pulmonary 
disease (COPD), both of which can be caused by smoking.

COPd is discussed on p. 479 and in figure 13.13, while lung cancer is discussed on pp. 479 and 481.

After having worked through this section you should be ready to do activity 13.3. 

13.5.1  ActiVitY 13.3

(a) define cellular respiration, external respiration, internal respiration, pulmonary ventilation, expiration and 
inspiration.

(b) Describe the process of gas exchange in the lungs and in the tissues.
(c) Explain how oxygen and carbon dioxide are transported in the blood.
(d) name the brain areas involved in control of respiration.
(e) Explain why it is not possible to stop breathing voluntarily.
(f) name several non‑neural factors that influence respiratory rate.
(g) Explain apnea, dyspnea, hyperventilation and hypoventilation, and COPD.  
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13.6  DeVeLoPmentAL AsPects oF tHe ResPiRAtoRY sYstem

Recommended reading: pp. 481–483 of chapter 13 in Marieb (2015)

All gas exchanges in the fetus occur through the placenta because the lungs are filled with fluid.

how the lungs start functioning immediately after birth is described in this section. A number of disease 
conditions affecting newborns are also discussed in this section.

Question: what changes occur in the functioning of the respiratory system from infancy to old age?

Could you answer all the did you get it? questions?

systems in sync (p. 482 of the text book)

would you be able to describe how the respiratory system interacts with all the other systems?  

13.7  summARY

read the summary of this chapter on pp. 483–485. 
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14.1  intRoDuction

The digestive system has the important function of:

 � taking in food (ingesting)
 � breaking the food down physically and chemically into nutrient molecules (digesting)
 � taking the nutrients into the blood stream (absorption)
 � ridding the body of the indigestible remains (defecating)

We will cover chapter 14 of your prescribed textbook in this unit. You can see a summary of the main sections 
in the mind map that follows:

What sections does chapter 14 
of your textbook cover?

Chapter 14: The digestive system and body metabolism, pp. 487–534

• Part 1: Anatomy and physiology of the digestive system, pp. 487–511
• Part 2: Nutrition and metabolism, pp. 511–525
• Part 3: Developmental aspects of the digestive system, pp. 525–532

14.2  LeARning outcomes

By the end of this learning unit you should be able to 

 � provide an overview of the components of the digestive system.
 � describe the functions of the digestive system.
 � describe the importance of nutrition and metabolism.
 � discuss developmental aspects of the lymphatic and immune systems. 

14.3  AnAtomY oF tHe DigestiVe sYstem

Recommended reading: pp. 487–500 of chapter 14 in Marieb (2015)

The organs of the digestive system can be divided into two groups: those that form the alimentary canal and 
those that are the accessory digestive organs. what does figure 14.1 show you in this regard?

organs of the alimentary canal

The alimentary canal itself resembles a coiled hosepipe, and the organs associated with the alimentary canal 
are the mouth, pharynx, oesophagus, stomach, small intestine and the large intestine (figure 14.1). let us look 
at the structure of each of these organs in turn.

mouth

The mouth or oral cavity is the beginning of the alimentary canal. note that the mouth consists of a number 
of different structures, which are also illustrated in figure 14.2. ensure that you know the positions of these 
structures in relation to each other.

Could you answer the question above figure 14.2?
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The homeostatic imbalance explains what “tongue-tied means” 

Pharynx

note that the pharynx is divided into two areas, as described in this section.

oesophagus

Ensure that you know where the gullet is found in the body. 

what do the walls of the organs of the alimentary canal look like? 

The structure of the alimentary canal walls from the oesophagus to the large intestine is made up of the same 
basic tissue layers. what does figure 14.3 show you about these layers?

Question: What is peritonitis?

stomach

Ensure that you know the names and positions of the different regions of the stomach. There are also many 
different structures associated with the stomach, and these are discussed in this section and illustrated in 
figure 14.4.

The did you get it? questions on p. 493 will test your understanding of the work covered so far.

small intestine

It is in the small intestine that the bulk of the digestion process takes place.

The structure of the small intestine and its associated organs is shown in figures 14.6 and 14.7. You will not be 
asked to draw any of the sketches in this section, but you must be able to answer questions on them.

Large intestine

This organ is also divided into different parts, depending on their position. note that although different areas of 
the large intestine have different names, it is one continuous structure.

Figure 14.8 illustrates the structure of this organ together with the associated structures.

Accessory digestive organs

Accessory digestive organs include the teeth, salivary glands, pancreas, liver and gallbladder.  If you have 
forgotten the position of these organs in the body, refer back to figure 14.1.

teeth

We all know that chewing is the main function of teeth.  

Humans have two sets of teeth in their lifetime. The first is commonly known as baby teeth or milk teeth, 
followed by the permanent teeth. Figure 14.9 shows the positions of the different teeth and at about what age 
they appear.

Figure 14.10 shows the anatomy of a molar. remember that all teeth have the same micro-anatomy; it is only 
the shapes (gross anatomy) of the different types of teeth that differ.
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salivary glands

There are three sets of salivary glands that secrete saliva directly into the mouth. 

Saliva has a number of important functions; ensure that you know what they are.

Pancreas

The position of the pancreas is shown in figures 14.1 and 14.6.

The main function of the pancreas is to produce a number of different enzymes necessary for digestion, and 
you will find out more about this later on.

In chapter 9 we saw that the pancreas also plays an important role in the endocrine system, therefore this 
organ contributes to the functioning of two different organ systems.

Liver and gall bladder

Refer to figures 14.1 and 14.5 to see where these two glands are situated.

Carefully read this section and also ensure that you know what the different disorders are that affect the liver 
and gall bladder.

14.3.1  Activity 14.1

(a) List, in order, the organs of the alimentary canal through which a piece of food will travel from the mouth 
to the rectum.

(b) Do all the did you get it? questions presented thus far. 

14.4  Functions oF tHe DigestiVe sYstem

Recommended reading: pp. 500–514 of chapter 14 in Marieb (2015)

what do you have to do in this section?

 � Study the overview on pp. 500–503, including figures 14.11, 14.12 and 14.13.
 � Carefully read pp. 500 to 514 but study the relevant section in the summary at the end of the chapter.
 � Study figures 14.14, 14.15 and 14.16 to help you understand the text.
 � Study the homeostatic imbalances and do all the did you get it? questions.
 � Use the information given below to guide you through this section in the textbook. 

overview of gastrointestinal processes and controls

We are aware that the main functions of the digestive system are digestion and absorption. For the digestive 
system to carry out these two functions, a number of additional processes have to occur. For example, foods 
must be broken down into their building blocks to be absorbed. These important processes are described on 
pp. 500–502 and in figures 14.11 and 14.12.

Activities occurring in the mouth, pharynx and oesophagus:

Food ingestion and breakdown

As you know, digestion is a two-step process, i.e. physical (chewing) and chemical (enzymatic breakdown 
of the food). The initial steps in the whole process of digestion start in the mouth. These initial steps are 
the physical breakdown of the food through chewing and the initial enzymatic digestion through enzymes in 
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the saliva. We have also seen that the pharynx and oesophagus do not play a role in digestion but they are 
merely a route to the next digestion site. The flow diagram shown in figure 14.13 describes the digestion and 
absorption processes.

Food propulsion – swallowing and peristalsis

Food propulsion merely means the movement of food through the digestive system. The processes responsible 
for this action are described in this section.  what does figure 14.14 illustrate about the process of swallowing?

Activities of the stomach

Food breakdown

We see that the same types of processes, namely food breakdown and propulsion, also occur in the stomach. 
Although the result of these processes is the same, they occur in a different way, as described in this section.

Food propulsion

Propulsion (movement) through the stomach is driven by peristalsis, as described here and shown in figure 
14.15.  

Activities of the small intestine 

Food breakdown and absorption

When the food reaches the small intestine it has only been partly digested, so further digestion must take place 
in the small intestine to complete the whole digestion process. The enzymes involved in this stage of digestion 
are discussed in this section (also refer back to figure 14.13). Table 14.1 and figure 14.16 summarise this part 
of the work.

Food propulsion

As we have seen before, food is moved (propelled) through the process of peristalsis (refer back to 
figure 14.12(b)).

Activities of the large intestine

Food breakdown and absorption

We have already seen that no digestion and very little absorption take place in the large intestine. The 
indigestible components of the food are prepared here for elimination from the body.

Propulsion of the residue and defecation

The colon plays the central role in the defecation process. This process is described in some detail in this 
section.  

14.4.1  Activity 14.2

(a) Describe the mechanisms of swallowing, vomiting and defecation.
(b) Explain how foodstuffs in the digestive tract are mixed and moved along the tract.
(c) Describe the functions of local hormones in the digestive process.
(d) List the major enzymes or enzyme groups produced by the digestive organs or accessory glands, and 

name the foodstuffs on which they act.
(e) name the end-products of protein, fats and carbohydrate digestion.
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(f) State the digestive function of bile.
(g) Complete the did you get it? questions in this section. 

14.5  nutRition AnD metAboLism

Recommended reading: pp. 511–525 of chapter 14 in Marieb (2015)

Some of the food we eat is incorporated into cells to replace worn-out parts, but most of the food we eat is 
turned into energy (fuel) to drive our many body activities.

This energy is measured in kilocalories (kcal) or calories (with a capital c).

nutrition

The nutrients in the food that we eat fall into six different categories, as described in this section. Most foods 
contain a number of different nutrients. what does table 14.2 show you about the five basic food groups and 
their major nutrients?

Food guide pyramids are a guide to the relative amounts of food from each section in the pyramid that is 
considered to make up a healthy diet. 

Question: How is the food pyramid shown in figure 14.17 different from the traditional kind of food pyramid?

Dietary sources of the major nutrients

The main nutrient groups are carbohydrates (starches), lipids (fats and oils), proteins, vitamins and minerals. 
These nutrient groups and their functions are discussed in detail in the text.

Do not forget to do the did you get it? questions on p. 514.

metabolism (pp. 514–525 of the textbook)

You know that metabolic processes are the processes necessary to maintain life. Metabolism includes 
all chemical breakdown (catabolic) and building (anabolic) reactions. Catabolism is the breaking down of 
substances into smaller or simpler substances, while anabolism is the building up of larger substances from 
smaller ones.

what do you have to do in this section?

 � Study the introductory paragraph on p. 514, including figure14.18. 
 � study the relevant section in the summary at the end of the chapter, but carefully read pp. 514–525 to 

help you understand the summary.
 � Use all the figures in this section to help you understand the text.
 � Study the section on body temperature regulation, including figure14.24
 � Study the homeostatic imbalances and do all the did you get it? questions.
 � Use the information given below to guide you through this section in the textbook. 
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carbohydrate, fat and protein metabolism in body cells

carbohydrate metabolism

Carbohydrates are the body’s favourite source fuel to produce cellular energy, the adenosine triphosphate 
(ATP) molecule. We have all heard that long-distance or marathon athletes talk about “carbo-loading” before a 
race. This means that they have a high-carbohydrate-containing meal before the race in order for the body to 
produce the energy that they are going to need for the race.

There are a number of chemical cycles and chains involved in carbohydrate metabolism, as discussed in 
this section of the work. Figure 14.20 is a schematic representation of energy (ATP) formation during cellular 
respiration.

Fat metabolism

Fat metabolism takes place mainly in the liver. Some of the energy produced from the fats is used by the liver 
itself and the rest is distributed throughout the body to where it is needed. 

More details of this process are given in this section of the chapter.

Protein metabolism

Proteins are very important in our diets, as can be seen in this section.

do you remember that proteins are made up of different combinations of amino acids? Refer back to pp. 72–75 
to refresh your memory.      

Figure 14.22 summarises the metabolism of the different nutrient groups by the cells of the body.

the central role of the liver in metabolism

The liver is the body’s key metabolic organ. We see that it is involved in general metabolic functions and in 
cholesterol metabolism and transport. These processes are fully described in this section.

Glucose is continually being used by the various cells in the body, and the liver then has to replace the used-up 
glucose. This leads to constantly changing levels of sugar (glucose) in the blood. The metabolic events taking 
place in the liver as glucose levels rise and fall are shown in figure 14.23.  

Cholesterol production is the second important function of the liver. This process is discussed in the last part 
of this section. 

Ensure that you know the different types of cholesterol.

body energy balance

In a healthy body, the energy used must be replaced by the same amount that has been used. If this balance 
is not maintained, for example when the energy intake (through food) is bigger than the energy output, the 
result will be that the person gains weight. Food intake, therefore, has to be regulated. This is explained in this 
section.

metabolic rate and body heat production

There are two processes that regulate the metabolic rate, and they are basal metabolic rate and total metabolic 
rate. These two processes are explained on pp. 521–522.
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body temperature regulation

It is very important that the body temperature is kept within the range of 35,6°C to 37,8°C.

Body temperature is maintained through a balance between heat production and heat loss. while we see 
here that the digestive system plays an important role in this process, we must remember that the autonomic 
nervous system also plays a role through the hypothalamus in the brain. This gland acts as a thermostat (heat 
regulator). refer to p. 265 to refresh your memory.

The mechanisms involved in temperature regulation are clearly illustrated in figure 14.24. 

14.5.1  Activity 14.3

(a) Distinguish between hyperglycemia and hypoglycemia, and explain how the body reacts to these 
conditions.

(b) define enzyme, metabolism, anabolism and catabolism.
(c) Describe the metabolic roles of the liver.
(d) List the uses of carbohydrates, fats and proteins in cell metabolism.
(e) Explain the importance of energy balance in the body and indicate consequences of energy imbalance.
(f) list several factors that influence metabolic rate, and indicate each one’s effect.
(g) Describe how body temperature is regulated. 

14.6  DeVeLoPmentAL AsPects oF tHe DigestiVe sYstem AnD metAboLism

recommended reading: pp. 525–526 of chapter 14 in Marieb (2015)

The alimentary canal is one of the first structures that form in the embryo.

The changes that occur in the digestive system and the metabolic processes over a person’s lifetime are 
discussed in this section.

Ensure that you are aware of the disorders that affect the digestive system and metabolism.

remember to complete the last did you get it? questions of this chapter.

systems in sync

The relationships between the digestive system and the other systems are illustrated in this graphic.

14.7  summARY

read the summary of this chapter on pp. 530–532. 
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15.1  intRoDuction

The kidneys play the most important role in the urinary system. You will see that kidneys are responsible for 
eliminating (excreting) waste products, regulating blood volume and chemical composition, and producing 
hormones.

what does figure 15.1 (a) show you about the organs of the urinary system? 

We will cover chapter 15 of your prescribed textbook in this unit. You can see a summary of the main sections 
in the mind map that follows:

What sections does chapter 15 
of your textbook cover?

Chapter 15: The urinary system, pp. 535–561

• Kidneys, pp. 535–544
• Ureters, urinary bladder and urethra, pp. 544–548
• Fluid, electrolyte, and acid-base balance, pp. 548–555
• Developmental aspects of the urinary system, pp. 555–559

time allocation

You should spend four to five hours to study the contents of this unit and to complete the relevant activities. 

15.2  LeARning outcomes

By the end of this learning unit you should be able to 

 � provide an overview of the components of the urinary system, including the kidneys, ureters, bladder and 
urethra.

 � describe fluid, electrolyte and acid‑base balance.
 � discuss developmental aspects of the urinary system. 

15.3  kiDneYs

Recommended reading: pp. 535–544 of chapter 15 in Marieb (2015)

Location and structure

Figure 15.1(b) shows the location of the kidneys in the body. note that the kidneys are situated behind the rib 
cage, which helps to protect these important organs. 

Question: why is the right kidney slightly lower than the left one?

what does the important figure 15.2(a) and (b) show you about the internal anatomy of the kidney?
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Also take note that the adrenal glands, which are situated above the kidneys, are not part of the urinary 
system, but of the endocrine system. refer to pp. 343–347 to refresh your memory concerning the adrenal 
glands and their functions.

blood supply

You have seen that one of the functions of the kidneys is to clean and regulate the blood, so it is, therefore, 
not surprising that they have a substantial blood supply network (figure 15.2(b)). The pathway followed by the 
blood through the kidneys is shown in figure 15.2(c). ensure that you know the names of the veins, capillaries 
and arteries that make up this pathway. It would also be a good idea to refer back to the circulatory system to 
refresh your memory.

Answer all the did you get it? questions.

nephrons and urine formation

nephrons are the structures in the kidney that perform a very important function, namely that of urine formation. 

The structure and the position of the nephrons are illustrated in figure 15.3 and discussed in the text on  
pp. 537–540. Ensure that you understand this work.

urine formation

Three processes are involved in urine formation and they are graphically illustrated in figure 15.5. Focus 
mainly on this figure and use the accompanying text to help your understanding.

After you have worked through this section, return to figure 15.4 and see if you can answer the question above 
it.

characteristics of urine

Urine is clear, yellow and usually slightly acidic, but its ph value varies widely. Substances normally found in 
urine, and substances normally absent from urine, are discussed in this section.

What does table 15.1 show you about abnormal constituents of urine and the possible causes of these 
abnormalities?

Do not forget the did you get it? questions.

You have worked hard and should now be able to do the next activity. 

15.3.1  Activity 15.1

(a) Describe the location of the kidneys in the body.
(b) Identify the following regions of a kidney (on a sketch you draw yourself): hilum, cortex, medulla, 

medullary pyramids, calyces, pelvis, and renal columns.
(c) Identify the structural and functional unit of the kidney and describe its anatomy.
(d) Describe the process of urine formation, identifying the areas of the nephron that are responsible for 

filtration, reabsorption and secretion.
(e) Describe the function of the kidneys in excretion of nitrogen-containing wastes.
(f) define polyuria, anuria, oliguria and diuresis.
(g) Describe the composition of normal urine
(h) List abnormal urinary components. 
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15.4  uReteRs, uRinARY bLADDeR AnD uRetHRA

Recommended reading: pp. 544–548 of chapter 15 in Marieb (2015)

ureters 

Refer back to figure 15.1 to see where the ureters are situated. Their function is to transport urine from the 
kidneys to the bladder. We say they transport the urine because they do it actively through peristalsis.

urinary bladder 

Urine is stored in the urinary bladder until it is drained. what does figure 15.6 show about the structure of the 
urinary bladder? is the bladder shown that of a male or female? note that there are three openings into the 
bladder, although only one is shown in this figure.

The bladder is able to expand as it fills with urine (figure 15.7).

urethra 

The urethra is a tube that carries the urine from the bladder to the outside of the body, as you can see in 
figure 15.6. As in the case of the ureters, the urine is actively transported by peristalsis.

micturition

This is the medical term for voiding or emptying the bladder. Two sphincters or valves control this action.

Find these sphincters in figure 15.6 and also study figure 15.7.

now do activity 15.2. 

15.4.1  Activity 15.2

(a) Describe the general structure and function of the ureters, urinary bladder and urethra.
(b) Compare the course and length of the male and female urethras.
(c) Describe the difference in control of the external and internal urethral sphincters.
(d) name three common urinary tract problems. 

15.5  FLuiD, eLectRoLYte AnD AciD‑bAse bALAnce

Recommended reading: pp. 548–555 of chapter 15 in Marieb (2015)

what do you have to do in this section?

 � Carefully read pp. 548–555 in the textbook, but study the relevant section in the summary.
 � Use all the figures in this section to help you understand the text.
 � Also use the following information to enhance your understanding.

maintaining water and electrolyte balance of the blood

Body fluids and fluid compartments

We know that water is vital to sustain life and that it makes up a large proportion of the body. This water is 
found in three areas or fluid compartments in the body. These compartments are discussed in figure 15.8 and 
in the adjoining text.
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we know that plasma is continually circulating in the body and that body fluids are continuously mixing to 
exchange nutrients and waste products. This is illustrated in figure 15.9.

the link between water and salt

“Salt” in this case does not refer to table salt as we know it, but to a number of different ions called electrolytes.

Regulation of water intake and output

We know that a healthy body cannot lose more water than it takes in. The water that we take in comes 
from drinking fluids and from food. This balance between intake and output is illustrated in figure 15.10 and 
described in more detail in the accompanying text.

In this section we also see that hormones play a role in maintaining water and electrolyte balance. This section 
of the work is summarised in the flow chart in figure 15.11.

do you have the answer to the question above figure 15.10?

maintaining acid‑base balance of blood

“Base” in this sense refers to “alkali”. we have already seen that the pH of blood must be kept constant in quite 
a narrow range. The kidneys play the main role in maintaining the correct blood ph, as described in the text.

blood buffers

Buffers are molecules that prevent big changes in hydrogen ion concentrations when acids or bases (alkalis) 
are added.

how this system functions is described on pp. 553–554.

Respiratory system controls

We saw in the previous chapter that the respiratory system adds oxygen and removes carbon dioxide from the 
blood (another example of how two systems interact).

The mechanism by which the respiratory system contributes to the stability of blood ph is described in this 
section.

Renal mechanisms

Although chemical reactions in the body can tie up excess acids and basis, they cannot remove them. This is 
where the kidneys play a role. This role can follow one of two directions, which are discussed on p. 555.

remember the did you get it? questions on p. 555. 

15.6  DeVeLoPmentAL AsPects oF tHe uRinARY sYstem

Recommended reading: pp. 555–559 of chapter 15 in Marieb (2015)

Although fetal kidneys are functional in the third month already, they still get a lot of help from the placenta.

The development of kidney function and control from birth to about 18 months old is discussed, as well as the 
changes that take place with ageing.
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As with all the previous chapters, we see here how the body systems interact with each other. Also, read the 
summary of this chapter on pp. 559–560.

when you are satisfied that you understand this section, do the next activity. 

15.6.1  Activity 15.3

(a) Describe three common congenital problems of the urinary system.
(b) Describe the effect of ageing on urinary system functioning.
(c) Complete the did you get it? questions on p. 559. 

15.7  summARY

Do all the Review Questions and as many of the critical thinking and clinical Review Questions as 
possible.

Reflection exercise

well done! You have reached the end of this chapter. Reflect for a moment on whether you have mastered the 
learning outcomes listed at the beginning of this chapter. 
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16.1  intRoDuction

While the other organ systems of the body function from birth, the reproductive system starts functioning only 
at puberty. 

The main reproductive organs are described at the beginning of this chapter, and you have to know what 
gonads, primary sex organs, gametes, accessory reproductive organs sperm and ova are.

textbook reference

We will cover chapter 16 of your prescribed textbook in this unit. You can see a summary of the main sections 
in the mind map that follows:

What sections does chapter 16 
of your textbook cover?

Chapter 16: The reproductive system, pp. 562–600

• Anatomy of the male reproductive system, pp. 561–567
• Male reproductive functions, pp. 567–570
• Anatomy of the female reproductive system, pp. 571–575
• Female reproductive functions and cycles, pp. 575–579
• Mammary glands, pp. 579–581
• Survey of pregnancy and embryonic development, pp. 581–591
• Developmental aspects of the reproductive system, pp. 591–596

time allocation

You should spend four to five hours to study the contents of this unit and to complete the relevant 
activities. 

16.2  LeARning outcomes

By the end of this learning unit you should be able to 

 � provide an overview of the components of the urinary system, including the kidneys, ureters, bladder and 
urethra.

 � describe fluid, electrolyte and acid‑base balance.
 � compare the male and female reproductive systems.
 � discuss pregnancy and childbirth
 � discuss developmental aspects of the urinary system. 

16.3  AnAtomY oF tHe mALe RePRoDuctiVe sYstem

Recommended reading: pp. 561–567 of chapter 16 in Marieb (2015)

testes

We have already seen that the main male reproductive organs are the testes. note that the testes have two 
distinct functions: exocrine and endocrine functions.
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The anatomy of the testis and its accessory structures is shown in figure 16.1 and described in the accompanying 
text.

did you know that “testes” is the plural for “testis”?

Duct system

There are three accessory organs making up the duct system. These are the epididymis, the ductus deferens 
and the urethra.  ensure that you understand the structure and functions of these organs. what do figures 16.1 
and 16.2 show you about the male reproductive organs?

Answer both the questions above figure 16.2 as well as the did you get it? questions on p. 565.

Accessory glands and semen

The accessory glands produce the major portion of the semen, which is the sperm‑containing fluid that is 
propelled out of the male’s reproductive system during ejaculation. what does figure 16.2 illustrate about the 
position of the accessory glands? 

The descriptions of these glands and their functions are clearly presented in the text. If you are familiar with 
figure 16.2, this section is easy to follow.

external genitalia

The scrotum and the penis are the two external parts of the male reproductive system. We see in this section 
what the structure and functions of the external genitalia are.

You should now be familiar with the anatomy of the male reproductive system and, therefore, ready to do the 
next activity. 

16.3.1  Activity 16.1

(a) which of the external genitalia play an important role in controlling the temperature of the testes? 
(b) why is it important that the temperature of the testes be controlled?
(c) Identify the organs of the female reproductive system and discuss the general functions of each.
(d) Discuss the common purpose of the reproductive system.
(e) Write explanatory notes describing the difference in the endocrine and exocrine functions of the testes.
(f) Discuss the composition of semen, and name the glands that produce it.
(g) Trace the pathway followed by a sperm from the testis to the outside of the body.
(h) define erection, ejaculation and circumcision.

16.4  mALe RePRoDuctiVe Functions

Recommended reading: pp. 567–570 of chapter 16 in Marieb (2015)

The main role of the male in reproduction is spermatogenesis (sperm production) and production of the 
hormone testosterone.

spermatogenesis

This process starts only at puberty and then continues throughout life. We know that spermatogenesis takes 
place in the testes. How this important process occurs is shown in figure 16.3, so ensure that you understand 
it. 
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note that at the beginning of sperm production, the original or stem cells have 46 chromosomes, the same 
number as other body cells, but that sperm cells have only half that number of chromosomes.

Question: what process is involved in changing the chromosome number from 46(2n) to 23(n)?

note that egg cells also have only 23 chromosomes, but when the sperm cell and the egg cell unite, the full 
complement of 46 chromosomes is restored to the fertilised egg.  Figure 16.4 shows you how this happens 
during the human life cycle.

note that two types of daughter cells are produced during spermatogenesis. Ensure that you know what the 
reason for this is and that you understand the whole process of spermatogenesis.

what does figure 16.5 show about the structure of a sperm cell?  ensure that you know the functions of these 
different parts of the sperm cell.

Do not forget to read the homeostatic imbalance that discusses the environmental threats to sperm production.

testosterone production

The production of testosterone begins in puberty in response to luteinizing hormone (Lh). Ensure that you 
know what this stands for. Testosterone is produced by interstitial cells of the testes and is the hormone that 
causes the appearance of male secondary characteristics. It is also required to enable sperms to mature.

Figure 16.6 shows you how hormones control the testis.

Do the did you get it? questions.

If you have a good understanding of this section in the textbook, you are ready to do the next activity. 

16.4.1  Activity 16.2

(a) define meiosis and spermatogenesis.
(b) Describe the structure of a sperm and relate its structure to its function.
(c) Describe the effects of follicle stimulating hormone (FSh) and Lh on testis functioning. 

16.5  AnAtomY oF tHe FemALe RePRoDuctiVe sYstem

Recommended reading: pp. 571–575 of chapter 16 in Marieb (2015)

in this section, as well as in figure 16.8, you will see that the female reproductive system is far more complex 
than that of the male.

The ovaries are the main organs in the female reproductive system and, like the testes, also have an exocrine 
and an endocrine function.

ovaries

The anatomy of the ovary is described in this section and illustrated in figure 16.7.This is an important figure, 
as all the processes leading up to ovulation are also shown.

Duct system

The three organs (the uterine tubes, the uterus and vagina) that make up the duct system of the female 
reproductive system are shown in figures 16.8(a) and (b), and discussed in the text.
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Ensure that you read about both the homeostatic imbalances in this section, which discusses diseases such 
as gonorrhea, pelvic inflammatory disease (Pid) and cancer of the uterus.

external genitalia

There are six structures that make up the external genitalia of the female. What these structures are and where 
they are located are illustrated in figure 16.9.

did you notice that the male and female urethras have different functions?

how did you do with the did you get it? questions?

You should now be ready to do the next activity. 

16.5.1  Activity 16.3

(a) Identify the organs of the female reproductive system and discuss the general functions of each.
(b) Describe the functions of the vesicular follicle and corpus luteum of the ovary.
(c) define endometrium, myometrium and ovulation.
(d) Indicate the location of the following regions of the female uterus: cervix, fundus, body.

16.6  FemALe RePRoDuctiVe Functions AnD cYcLes

Recommended reading: pp. 575–579 of chapter 16 in Marieb (2015)

One of the differences in the male and female reproductive cycles is the age at which they start. In males it 
starts at puberty and continues throughout life, while in females it is traditionally believed that a female is born 
with all the eggs she will release during her lifetime. (new scientific evidence may soon change this traditional 
belief. Perform a literature search to find out more about this.)

however, the female’s ability to release these eggs starts at puberty and lasts for only about 40 years.

The production of egg cells (female sex cells) is called oogenesis. This important process is illustrated in figure 
16.10 and described in the accompanying text. 

did you notice that the flow chart on the right in figure 16.10 is the same as illustrated in figure 16.7?

uterine (menstrual) cycle

The menstrual cycle is the cyclic (regular) changes that take place in the endometrium (mucosa of the uterus) 
in response to fluctuating blood levels of ovarian hormones. 

There are three phases:

(1) Menstrual phase
(2) Proliferation phase
(3) Secretory phase

Carefully study this section in the textbook, including figure 16.12.

Hormone production by the ovaries

Estrogens are commonly referred to as the female hormones, just as testosterone is referred to as the male 
hormone. 
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note that the ovaries produce three different estrogens, and their effects on the female body are described in 
the text.

The ovaries also produce another hormone, namely progesterone. This hormone plays a role in the menstrual 
cycle and during pregnancy.

now do the following activity. 

16.6.1  Activity 16.4

(a) define oogenesis.
(b) describe the influence of FSH and lH on the ovarian cycle.
(c) What secondary characteristics does the hormone estrogen cause in females?
(d) Describe the phases and controls of the menstrual cycle. 

16.7  mAmmARY gLAnDs

Recommended reading: pp. 579–581 of chapter 16 in Marieb (2015)

Men also have mammary glands, but they are undeveloped and do not have a function.

The function of the female mammary glands is discussed in this section. what does figure 16.13 show you 
about the anatomy of the mammary gland? After you have studied the figure and have worked through the text, 
answer the question above figure 16.13.

Breast cancer, which causes the deaths of many women throughout the world, is discussed in the homeostatic 
imbalance.

Did you complete the did you get it? questions on p. 581? 

16.8  suRVeY oF PRegnAncY AnD embRYonic DeVeLoPment

Recommended reading: pp. 581–591 of chapter 16 in Marieb (2015)

Embryonic development is a complex process and is discussed only in broad outline in your textbook. however, 
it is important that you have an understanding of the basics of embryonic development.  

Accomplishing fertilisation

Fertilisation is a matter of timing. The sperm can survive for a maximum of 48 hours in the female body, and the 
oocyte (egg cell) can survive for only about 24 hours. do you now see why fertilization is a matter of timing?

Fertilisation takes place when a viable (live) sperm cell and a viable egg cell fuse. What happens before this 
process is discussed on p. 582 and you have to work carefully through this section. 

events of embryonic and fetal development

The fertilized egg is called a zygote and very soon after it is formed it undergoes rapid cell division. 

Figure 16.16 illustrates the stages leading up to the time when the embryo implants in the endometrium of the 
uterus. A description of these processes is given in the text

Questions: How old is the embryo illustrated in figure 16.16? when do we speak of an embryo and when of 
a fetus?
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The three cell layers that will develop into a fully formed human being are discussed in the text on p. 583.

note that an eight‑week embryo already resembles a human form, as you can see in figure 16.15. what else 
is shown in this figure?

From the ninth week the embryo is referred to as a fetus. It is from this stage on that the major growth and 
organ development take place. These changes are shown in table 16.1

effects of pregnancy on the mother

Anatomical changes

The most striking change a woman’s body undergoes during pregnancy is the growth of the uterus. Other 
changes, some of them hormone-induced, are discussed in this section.

Take note of the important information discussed in the homeostatic imbalance on p. 588.

Physiological changes

Take note of the changes to the gastrointestinal, urinary, respiratory, and cardiovascular systems of the mother 
that occur during pregnancy, and that are discussed briefly in this section.

childbirth

initiation of labour

note the scientific term for childbirth and how the due date (date when the baby is born) is calculated. 

A number of hormones are involved in childbirth, each with a specific function. note that the endocrine system 
plays an important role in the events leading up to childbirth, as described on pp. 589-590. 

Question: what role does positive feedback play in labour contractions? To help you find the answer, consult 
figure 16.21.

stages of labour

labour is divided into three stages. what happens in each stage is discussed in the text and illustrated in figure 
16.22.

Did you complete the did you get it? questions?

A Closer Look on pp. 593–594 highlights important aspects of contraception or preventing pregnancy.

You should now be ready to do the next activity. 

16.8.1  Activity 16.5

(a) Describe the structure and function of the mammary glands.
(b) define fertilisation and zygote.
(c) Distinguish between embryo and fetus.
(d) List the major functions of the placenta.
(e) indicate several ways that pregnancy alters or modifies the functioning of the mother’s body and briefly 

discuss the three stages of labour.
(f) List several agents that can interfere with normal fetal development.
(g) Describe how labour is initiated. 



126

16.9  DeVeLoPmentAL AsPects oF tHe RePRoDuctiVe sYstem

Recommended reading: pp. 591–595 of chapter 16 in Marieb (2015)

The development of the accessory structures and external sex organs of the fetus begins at about eight weeks. 
This process is determined by the male hormone, testosterone, as described in the text.

The changes to the reproductive system begin only at puberty, as we have already seen. The changes during 
this stage are discussed on p. 594.

We have seen that no big changes occur in the male reproductive system after puberty.  however, there are 
changes in the female system as the woman gets older. The main change is the onset of menopause. This 
condition is caused by the decrease, and eventual ending, of the production of estrogen, as described in the 
text. This section also discusses the hormone replacement Therapy (hrT).

Do not forget to read the homeostatic imbalances in this section and complete the did you get it? 
questions. 

16.10  summARY

read the summary of this chapter on pp. 596–598.    

Do all the Review Questions and as many of the critical thinking and clinical Review Questions as 
possible.

Reflection exercise

well done! You have reached the end of this chapter. Reflect for a moment on whether you have mastered the 
learning outcomes listed at the beginning of this chapter. 

You have now worked through this module once. however, this is not enough to gain the understanding you 
need to be able to reflect critically on the work. You have to work through this module a second time and 
perhaps even a third time. Only you can decide when you have gained sufficient understanding to be able to 
‘speak the language’ of human anatomy and physiology.




