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Vice-Chancellor’s Message

The Distance Learning Centre is building on a sbtdlition of over two decades of
service in the provision of External Studies Progree and now Distance Learning
Education in Nigeria and beyond. The Distance Legrnmode to which we are
committed is providing access to many deservingeNaggns in having access to higher
education especially those who by the nature of tiegagement do not have the
luxury of full time education. Recently, it is coibuting in no small measure to
providing places for teeming Nigerian youths who éoe reason or the other could
not get admission into the conventional universitie

These course materials have been written by wrépegially trained in ODL course
delivery. The writers have made great efforts tovygte up to date information,
knowledge and skills in the different disciplineslaensure that the materials are user-
friendly.

In addition to provision of course materials innprand e-format, a lot of Information
Technology input has also gone into the deployrménburse materials. Most of them
can be downloaded from the DLC website and arelaai in audio format which
you can also download into your mobile phones, |IB3 among other devices to
allow you listen to the audio study sessions. Sofrtee study session materials have
been scripted and are being broadcast on the sitiwerDiamond Radio FM 101.1,
while others have been delivered and captured datisual format in a classroom
environment for use by our students. Detailed mi@iton on availability and access is
available on the website. We will continue in otfods to provide and review course
materials for our courses.

However, for you to take advantage of these formais will need to improve on
your |I.T. skills and develop requisite distancemgag Culture. It is well known that,
for efficient and effective provision of Distancealning education, availability of
appropriate and relevant course materialssgia qua nonSo also, is the availability
of multiple plat form for the convenience of ouudeénts. It is in fulfilment of this,
that series of course materials are being writteartable our students study at their
own pace and convenience.

It is our hope that you will put these course matgito the best use.

Prof. Abel Idowu Olayinka
Vice-Chancellor



Foreword

As part of its vision of providing education ftiriberty and Development” for
Nigerians and the International Community, the @n&ty of Ibadan, Distance
Learning Centre has recently embarked on a vigorepssitioning agenda which
aimed at embracing a holistic and all encompasapoach to the delivery of its
Open Distance Learning (ODL) programmes. Thus veecammitted to global best
practices in distance learning provision. Apart nfroproviding an efficient
administrative and academic support for our stugjamé are committed to providing
educational resource materials for the use of tudemnts. We are convinced that,
without an up-to-date, learner-friendly and dis@nlearning compliant course
materials, there cannot be any basis to lay clainbding a provider of distance
learning education. Indeed, availability of appraf@ course materials in multiple
formats is the hub of any distance learning provisvorldwide.

In view of the above, we are vigorously pursuingasatter of priority, the provision
of credible, learner-friendly and interactive caurmaterials for all our courses. We
commissioned the authoring of, and review of comnsg¢erials to teams of experts and
their outputs were subjected to rigorous peer rev@ensure standard. The approach
not only emphasizes cognitive knowledge, but alslissand humane values which
are at the core of education, even in an ICT age.

The development of the materials which is on-gatsp had input from experienced
editors and illustrators who have ensured that #reyaccurate, current and learner-
friendly. They are specially written with distantsarners in mind. This is very
important because, distance learning involves msidential students who can often
feel isolated from the community of learners.

It is important to note that, for a distance leartmeexcel there is the need to source
and read relevant materials apart from this coumsderial. Therefore, adequate
supplementary reading materials as well as ottlierrmation sources are suggested in
the course materials.

Apart from the responsibility for you to read tleisurse material with others, you are
also advised to seek assistance from your coursiétdeors especially academic
advisors during your study even before the interactession which is by design for
revision. Your academic advisors will assist youngsconvenient technology
including Google Hang Out, You Tube, Talk Fusiomt;. out you have to take
advantage of these. It is also going to be of inseeadvantage if you complete
assignments as at when due so as to have necéssdipacks as a guide.

The implication of the above is that, a distan@rer has a responsibility to develop
requisite distance learning culture which includdgyent and disciplined self-study,
seeking available administrative and academic suppod acquisition of basic
information technology skills. This is why you aemcouraged to develop your
computer skills by availing yourself the opportynidf training that the Centre’s
provide and put these into use.



In conclusion, it is envisaged that the course materials would also be
useful for the regular students of tertiary institutions in Nigeria who
are faced with a dearth of high quality textbooks. We are therefore,
delighted to present these titles to both our distance learning students
and the university’s regular students. We are confident that the
materials will be an invaluable resource to all.

We would like to thank all our authors, reviewers and production staff
for the high quality of work.

Best wishes.

O ==

Professor Bayo Okunade
Director



Course Development Team

Content Authoring Bello, Andozar(She

Content Editor Prof. Remi Raji-Oyelade
Production Editor Ogundele Olumuyiwa Caleb
Learning Design/Assessment Authoring SkulPortal Technology
Managing Editor Ogunmefun Oladele Abiodun
General Editor Prof. Bayo Okunade



Table of Contents

Study Session 1: The Science of biolOgY ....ccceeeeveieiiiiieii e 11
pLigoTo [UTo! 1 o] o F PP PPTPPPRPPRTPPPPPRRIS 11
Learning Outcomes for Study SESSION L.....cuueeeeeeeeeeeeeeeeeeieeerinrenn s seeeeesan s 11
Summary Of StUAY SESSION L ....uueiiiiii e e e e e e r e e e e e e e e eees 18
Self-Assessment Questions (SAQS) for Study Sedsian...........ccoeeeevvvevvveieiviiiies 19

SAQ 1.1 (Testing Learning OUtCOMES 1.1) ...ccuuuuuuiiiieeieeeeeeeeeeeeeeiiiiie s 19
SAQ 1.2 (Testing Learning OUtCOMES 1.2) ...ccuuuuuuiiiieeeeeeeeeeeeeeeeeiiiiiine e 19
SAQ 1.3 (Testing Learning oUtCOMES 1.3) ...ccuuuuuuiiiiiieeeeeeeeeeeeeeeiieiii e 19
Notes on SAQ fOr StUAY SESSION L ......uuuieeeiiiie s 19
SAQ L. Lottt ettt oememer ettt ettt ettt ettt et ettt ettt 19
SAQ L2 oottt ettt ettt ettt ettt et ettt ettt eneene 19
S A L. e e ——— e e e r e e n e e 19

Study Session 2: The Concept of BENAVIOUN «aeeeevvvviiiiiii e 20
pLigoTo (U Lol 1 o] o F PP PPUPPPEPPRPPPPPPRRRS 20
Learning Outcomes for StUdY SESSION 2..... e eeeeeeeeeeeeeeeeieeeeerinninnnnaeeeaneneeees 20
Summary Of StUAY SESSION 2 ....uueiiiiii e ccceeeees e e re e e e e e e e e e e e e e eeees 23
Self-Assessment Questions (SAQS) for Study Segsian..........ccoeeeeevivevveeeeviiiiiee 23

SAQ 2.1 (Testing Learning OUtCOMES 2.1) ...ccuuuuueiiiiieeeeeeeeeeeeeeeeeai e 24
SAQ 2.2 (Testing Learning OUtCOMES 2.2) ....cuuuuuuiiiieeieeeeeeeeeeeeeiiieiiise e 24
Notes on SAQ fOr StUAY SESSION 2 .....uuuiiieeieie s 24
SAQ 2.0ttt ettt ettt t et ettt ettt e ettt ettt erenene 24
SAQ 2.2 ettt ettt ettt ettt ettt ettt ettt ettt 24
Study SesSION 3: The Cell ...t e 25
INEFOAUCTION ...ttt e e e e e e e e e e e e e e e e e e e e e e e e e nnnnnnnnees 25
Learning Outcomes for StUdY SESSION 3 ... .o eeereerreeemmmmnnnnaaneeaeeeeesserrreeeeeeseeeee 25



Summary Of StUAY SESSION 3 ....eeeiiiii e ra e e e e e e e e 34

Self-Assessment Questions for StUdY SESSION B iiiviiiiiiiiiiiiiiiie e eeeeeee 34
SAQ 3.1 (Testing Learning oUtCOMES 3.1) ...ccuuruuiiiiiieeeeeeeeeeeeeeeeei e 34
SAQ 3.2 (Testing Learning OUtCOMES 3.2) ....cuuuuueiiiiieeeeeeeeeeeeeeeeevvs e 34

Notes on SAQ fOr StUAY SESSION 2 .....uuuiieeeiie s 34
SAQ 3Lttt et s ettt ettt ettt ettt ettt ettt et ettt ettt eneene 34
SAQ B2 oottt et sttt ettt e ettt et e et ettt ettt eneneenn 34

StUAY SESSION 42 NEUIOSES .....ceieiiiiiiitceeemmmeeaas e e e e e e e e e e e e e e eeeeebbebeb e e e e e e e e e e eaaees 35

INEFOAUCTION ...ttt e e e e e e e r e e e e e e e e e e e e e e nnnnneneees 35

Learning outcomes for StUAY SESSION 4 ... eeeerereinniiiaaaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeene 35

Summary Of StUAY SESSION 4 .....eeeiiii e r e e e e e e e e e e e e e eees 42

Self-Assessment Questions for StUdY SESSION Aaanee.eeveeeiiiiiiiiiiiiie e eeeeeeeeeee, 42
SAQ 4.1 (Testing Learning OUtCOMES 4.1) ....cuuuuuiiiiieeeeeeeeeeeeeeeeee e 43
SAQ 4.2 (Testing Learning OUtCOMES 4.2) ....cuuuuueiieiieeeeeeeeeeeeeeeeeiies s eeeeee s 43
SAQ 4.3 (Testing Learning oUtCOMES 4.3) ....cuuuuuiiiiieeeeeeeeeeeeeeeeeive e 43
SAQ 4.4 (Testing Learning OUtCOMES 4.4) ....cuuuuuieeiieeee e 43

Notes on SAQ fOr StUAY SESSION 4 .......uuuiceeieiei e 43
SAQ Lottt oeaer ettt ettt ettt n ettt ettt 43
SAQ 4.2 oottt ettt ettt ettt ettt ettt ettt ettt eneene 43
SAQ 4.3ttt ettt ettt et ettt ettt ettt er e 43
SAQ Aot oottt ettt ettt et ettt ettt 43

Study Session 5: The HUMaN Brain ..........occoooemiiiiiieiieee e 44

INEFOAUCTION ...ttt e e e e e e e e e e e e e e e e e e e e e e nnnnnnennees 44

Learning Outcomes for Study SESSION 5..... e riieeieeeeeieeieeieeiiiiii e 44

Summary Of StUAY SESSION 5 ...uueeiiiii e e e e e e e e e 52

Self-Assessment Questions for Study SEeSSION S...en.oeeveviiiiiiiiiiee e 52
SAQ 5.1 (Testing Learning oUtCOMES 5.1) ...ccuuuuuiiiiiieeee e e 52

8



SAQ 5.2 (Testing Learning OUtCOMES 5.2) ....cueuuuiiiiiee e 52

Notes on SAQ fOr StUAY SESSION 5 ....uuuuiicceiiie e s 52
S A . L e ———— e er e n e e e 52
S A B ——— e e r e n e e 53
Study Session 6: The ENdOCHNE SYSIEM .....cooeeiiiiiiiiiiieeeeee e 54
11 oo (8o i o] o P TP T PP P TR 54
Learning Outcomes for Study SESSION B..... e eeeeieeeeeeieiieeiieiiiiiii e 54
6.2 The Functioning of the ENOCIINE .......oooaaamiiiiiiiiie s 57
Summary for StUAY SESSION B.....ceevuuuiiiiiiiiier e aa e 57
Self-Assessment Questions for Study SESSION B..eeee.eiiiiiiiiiiiiiiiiiiee e 58
SAQ 6.1 (Testing Learning oUtCOMES 6.1) ....ccuuuueiiiiieeeeeeeeeeeeeeeeeiee e 58
SAQ 6.2 (Testing Learning OUtCOMES 6.2) ....ccuuuueiieiieeeeeeeeeeeeeeeeeiienrse e eeeeees 58
Notes on SAQ fOr StUAY SESSION B ....uuuuuuieeeeiiie e e s 58
SAQ B L. e ————— et e e r e nr e e e e 58
SAQ B2 e ————— e e e e e n e e e 58
Study Session 7: The Circulatory SYSteM ... e 59
pLigoTo (U Lol 1 o] o F TP PPRPPPRPPPPPPPPRRRS 59
Learning outcomes fOr StUAY SESSION 7 ... eeeeerrrrmmnniaaaaeaeeeeeaaeeeeeeeeeeeeeeeeeeeenenne 59
Summary for STUAY SESSION 7 ...coeeiiiiiiiiiiiiee e eea e e e e e e e eees 64
Self-Assessment Questions (SAQS) for Study Sessian.........oeeeeeviiiiiiiiiiiiiiiiiees 65
SAQ TOr StUAY SESSION 7.1 .ceeiiiiiiiiiiees ettt e s e s e e e e e e e e e aeeeeeeesesbnnnnneesssennnnnns 65
SAQ TOr StUAY SESSION 7.1 .ieeiiiiiiiiieeet ettt s s e s e e e e e e e eeaeeeeeeesssbnnnnneesssennnnnns 65
REIEIEINCES ...ttt ettt e e e e e e e e e e e s s e e e e e e e e e e e e e e e e e e e e e aaaas 65
Study Session 8: The Human Reproductive SYStemM.ccc......uiiiiiiiiiieiiiieeieeeeeiiiviieeeans 66
pLigoTo (U Lol 1 o] o F PP PPUPPPRPPRPPPPPPRRIS 66
Learning Outcomes for Study SESSION 8..... e eeeeeeeeeeeeeeieiieeeiiiii e 66
Summary Of StUAY SESSION 8 ....ueeeiiii e e e 73



Self-Assessment Questions (SAQSs) for Study Sessian............oeeeevvvvvveeeviiiiiiies 73

SAQ fOr StUAY SESSION 8.1 ...ceeeeiiieiieees et eetees s s e e e e e aeeeeeaeeeeeeessssnnnnnsesssnnnnnnns 73
SAQ TOr StUAY SESSION 8.2 ...cceeeeiivveiee et eeteess s e e e e e e eeeaeseeeeesessssnnnnnsesssnnnnnnns 73
SAQ fOr StUAY SESSION 8.3 ....oeeeiiieieeees e eeeeseass s e s e e e eeeeeeaeeeeeeessssnnnnnsesssennnnnns 73
REIEIEINCES ...ttt ettt ettt e e e e e e e e e e e s s et e e e e e e e e e e e e e e e e aaaaans 74
Study Session 9: The Concept Of HEredity ..cooom oo 75
INEFOAUCTION ...ttt e e e e e e e e e e e e e e e e e e e e e e e nnnbnnnnees 75
Learning Outcomes for StUdY SESSION O ... .o eeeeieiieieiiiiiiiiiaaneea e e e e e e eeeeeeeeeaaaeeees 75
Summary of StUAY SESSION O ... 82
Self-Assessment Questions (SAQS) for Study Se$sian..........coooeeiviiiiiiiiiiiiiiiiiees 82
SAQ.9.1 (Testing Learning OUICOME 9.1) .....cueeemmeieiieeeeeeeeeeeeieeeeiririse e e 83
SAQ 9.2 (Testing Learning OUICOME 9.2) ... ceeeemmreiiieeeeeeeeieeeieeeiiiiniineee e e eeeeeees 83
Notes on SAQ for Study SESSION 9 ..o i 83
S A 0. L. ———— e e r e n e 83
S A Q 0. e ———— e e r e n e 83
RETEIEINCE ...t e e e e a e 83
Study Session 10: The IMMUNE SYSTEM....... i 84
INETOAUCTION ...t e e e e e e e r e e e e e e e e e e e e e e nnnnnennnees 84
Learning Outcomes for Study SeSSION 10....ccoaaeeeruuuiiiiiiieeeeee et 84
Self-Assessment Questions (SAQS) for study SeSK0N..........couvvviiiiiiiiiiinieeee e 93
SAQ 10.1 (Testing Learning Outcomes 10.1) ..ccoeeeeeeiieiiiiiiiieieiiiiiir e 93
SAQ 10.2 (Testing Learning Outcomes 10.2) .ccceeeerieiiieiiiiiieieiiiiii e 93
REIEIEINCES ...tttk ettt et e e e e e e e e e e e s s e e e et e e e e e e e e e e e e e e e a s 93

10



Study Session 1: The Science of biology

Expected duration: 1 week or 2 contact hour

Introduction

Have you ever wondered how scholars and othersogatow the functioning of the
body, how the mind works and how living things maiet with one another?

Biology is a science that deals with the living Wdodts methods are similar to those
employed in all natural sciences. It is a very neséing study that ranges from
microscopic cellular molecules to the multicellutaacro forms of life, encompassing
the earth's surface and its living organisms.

To this extent, this study session is to provida woth the definition of biology and
what it's all about.

Learning Outcomes for Study Session 1

At the end of this study session, you should be &l
1.1 Explain the term Biology

1.2 Discuss the four basic principles of moderndzjy

1.1. Meaning of Biology
The word ‘biology’ is from the Greek word ‘bios’ wiih means life, while ‘logos’
mean science. It can therefore be simply put@asdtience of life.

As a separate science, biology was developed inl€fecentury, when scientists
discovered that organisms shared fundamental desisiccs. It is now a standard
subject of instruction at schools and universities.

Figure 1.1: Biology Depicted
Source: http://www.cranford.hounslow.sch.uk/images/369.gif

Biology is a branch of natural science, and ihis $tudy of living organisms and how
they interact with their environment. It dealstwévery aspect of a living organism.
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It examines the structure, functions, growth, arjgevolution and distribution of
living things.

It classifies and describes organisms, their fomsti and how species come into
existence and the interactions they have with e#doér with the natural environment.
Aspects of biological science range from the stofdgnolecular mechanisms in cells,
to the classification and behaviour of organisnmy Ispecies evolve and interaction
between ecosystems.
The study of biology can be divided into differelgciplines such as:

a) Ethology

b) Evolutionary Biology

c) Physiology

d) Genetics

e) Molecular Biology

f) Morphology

g) Systematics

h) Ecology

Biology often overlaps with other sciences; for rapée, biochemistry and toxicology
with biology, chemistry, and medicine; biophysicathwbiology and physics;
stratigraphy with biology and geography; astrolygievith biology and astronomy.

In text question
Biology is the study of

In test answer
o Life

Social sciences such as geography, philosophy,hptygy and sociology can also
interact with biology, for example, in administati of biological resources,
developmental biology, biogeography, evolutionasyghology and ethics.

Box 1.1: Definition of Biolog
The word biology is derived from the Greek wordesbimeaning life and logags
meaning study and so is defined as the sciendgedrid living organisms

1.2  Characteristics of Living Things

When you look at your environment, you will discovieere are both living and non-
living things. But the question is ‘what actuallistthguishes living things from the
non-living things?

To say an organism exists is the same thing as@galyat it is busy, it is full of life, it
IS going on, it is alive, it is full of energy.

Living things can be distinguished from non-livindpiings by a number of
characteristics.

12



Some of them as you muhave been taught in your secondary school days
acronym MR NIGER D) are given in the figure belowhexplanations following

m Vovement [
B Nutrition —— {S—
B Irritability (N
B Crowth |-
N Ecreton (.
.

Figure 1.2: Characteristics of Living Things

Movement - All living things move. We all move from one pla¢e another
Movement simply means a change in position. ltddad a total movement (as in 1
case of animals) or it could be limited to one érthe body as in plan

Are you wondering how pnts move? Plants move in so many ways. They mo
response to an external factor such as light or $ars will be discussed more
Irritability!

Respiration: - When you don'’t eat for a period of time, you feetywweak and tirec
isn’'t it? The foodsve eat give us energy to carry out our daily atési These food
are broken down through a process known as RegpirdRespiration is simply tr
breakdown of food substances taken in by the osgatw release enert

Figurel.3: Respiration in Plants
Source: http://www.ext.colostate.edu/mg/gardennotes/imdgd-1.jpg
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Nutrition: - As it was mentioned above, living organisms némmt to supply the
energy and materials for life. Nutrition involvd®ettotal process of taking in, and the
utilization of foods in animals; as well as takimgof mineral substances and their
utilization in plants.

Figure 1.4: Nutrition
Source: http://harboranimalhospital.com/files/2014/07/dogtiag_food2.jpg

Irritability  (Sensitivity):- If your friend pricks you with a alp object, what do you
do? Or if when cooking, you mistakenly touch aykot pot, you quickly take off
your hands, isn’t it? All these are instances afry@sponse to an external factor.

Irritability is the ability of a living organism taoeceive an external stimulus and
respond to it. There are certain ways your bodpoeds to external factors such as
light, sun, noise, heat etc.

Plants are also sensitive to external factors, teegond to sun, light, touch and other
factors in different ways. In some plants, the &saglose up when you touch them.
Example is the plant Mimosa.

Figure 1.5: Mimosa Plant that closes up when touched
Source: http://www.sarracenia.com/photos/miscplant/mimatip002.jpg

Growth: - If you sow a seed in your garden or in a pderdiew days you would find
a tiny seedling coming out from the seed. As dagsspthe tiny seedling grows in
size, the number of leaves increases, and latgrovis into a mature plant. Growth in

14



living organisms may be defined as an irreversitbeease in the number and size of
a cell, organ or whole organism. The materials dsedjrowth are derived from the
food taken in by the organism.

In text question
The process by which food is broken down to relesszgy is
called

Respiration
Movement
Nutrition
Irritability
Growth

moowpz

In text answer
Answer is (A) Respiration

Excretion: - This is the removal of waste products of melisbofrom the body of a
living organism.

Reproduction: - When a photograph is reproduced, a copy is mBdes the same
thing happen when an organism reproduces?

Reproduction could then be defined as a procesgpvofg rise to new individuals of
the same kind for the continuation of life. Reprciitan may be sexual or asexual in
nature. Plants reproduce when you plant a seedt dmohgs forth more plants, fruits
and seeds!

In text question
What is the difference between growth and movement?

In text answer

Movement is simply a change in position and itdemal, while growth is an
increase in size which is usually accompanied eld@ment and it occurs internally
but externally obvious.

Death: All living organisms die! The end of life is déat

Another characteristic of living organisms thatfeliéntiates them from non-living
organisms is Adaptation.

Adaptation is the possession of features (structures or img} which enable

organisms to live successfully and to survive iaithrespective environments. For
example, some plants can survive in deserts wineme tis limited amount of water
while some cannot.
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Figure 1.6: The Cactus Plant that grows in the deserts
Source: http://cdn.searchenginejournal.com/wp-contentaguls/2013/05/hugging-cactus.jpg

Also, fishes can live in water because they postegares such as gills and fins that
enable them survive in water. You can live all ytite in water because you don’t
have these features.

Activity1.1: Irritability in Plants

Plant a maize seed in a dark room, allowing onbirgyle source of light, probably
from one small window! You will discover after gridwthat the plant will grow in the
direction of the light. That is, it will grow towds the light source.

1.2.1 Differences between Plants and Animals
There are notable differences between plants aintaésr These are shown in Table
1.1

Table 1.1 Differences in Plants and Animals

Features Plants Animals

Movement Rooted on one spot. The whole animal can move
Movement is generally slow since | about quickly.
usually is as a result of growth.

Nutrition Plants are Autotrophic, i.e., they | Animals are heterotrophic; they
make their food through the processan make their foods by
called photosynthesis in the presenteemselves, but instead depend

of sunlight. on complex organic matter,
already made by other
organisms.
Growth May grow large with branching Body is compact, growth stops
body. Growth at maturity in higher animals.

which is mostly at
meristems, is indefinite

Support Depend on tugor and Many Possess an
lignifield tissues endoskeleton or
an exoskeleton

Sensitivity Responds slowly to stimulus by | Sensory system allows rapid
means of hormones. responses.
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1.3 Underlying Principles of Modern Biology
The four underlying principles of modern Biologeajiven in figure 1.

r Cell Theory

- Evolution

Gene Theory

Homeostasis

Figure 1.7 the Four Underlying Principles of Modern Biolo
1. Cell Theory
Cell theory is the study of everything that invaveells. All living organisms ai
made of at least one cell, which is the basic ainitinction in all organisms
Cell theory studies:
How cells are made
How they reproduce
How they interact with the environment
What they are composed
How the materials that make up a cell work and interacthwather cel
sections.

VVVVYVYY

2. Evolution

In the broadest sense, evolution is merely chaagd,so is a-pervasive; galaxie:
languages, and political systenll evolve. ThusEvolution is a process that results
heritable changes in a population spread over rgangration

Through natural selection and genetic drift, a pajan’s inherited traits change fro
generation to generation.

17



Unenfagia - Protarchaeopteryk
Flapping Abilityy | Symmekrical Feathars

Sinosauropteryx
Typical Theropod
CAnasaur Arm

Veldciraptor Caudipteryx Archasopteryx ‘Corvus {Crow)
Flexible Wrist Primitiva Feathers Flight Feathers Modern Wing

Egalulavis .
First Alula

Figure 1.8: Evolution of Birds
Source: http://ragenstrial.weebly.com/

3. Gene Theory

A living organism’s traits are encoded in DNA (Dey@bonucleic Acid), the
fundamental component of genes. In addition, draite passed on from one
generation to the next by way of these genes.

4. Homeostasis
The physiological processes that allow an organi®mmaintain its internal
environment, notwithstanding its external environtrie called homeostasis

In text question
The following are the underlying principles of modd®iology except
A. Gene Theory
B. Gene Mutation
C. Homeostasis
D. Cell Theory
E. Evolution
In text answer
B. Gene Mutation

Summary of Study Session 1
In this study session, you have learnt that:

1. The word ‘biology’ is from the Greek — ‘bios’ mealig, while ‘logos’ means
science.

2. When you look at your environment, you will discotbere are both living
and non-living things.

3. Nutrition involves the total process of taking and the utilization of foods in
animals; as well as taking in of mineral substanaed their utilization in
plants

4. Irritability is the ability of a living organism tceceive an external stimulus and
respond to it.
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5. This is an increase in size which is usually accamgd by development (a
change in form and abilities).

Cell theory is the study of everything that invawezlls.

The physiological processes that allow an orgarnignmaintain its internal
environment, notwithstanding its external environine

N o

Self-Assessment Questions (SAQs) for Study Session

Now that you have completed this study, you caesstow well you have achieved
its Learning outcomes by answering the followingesfions. You can check your
answers with the Notes on the Self-Assessmentiqguesit the end of this study.

SAQ 1.1 (Testing Learning outcomes 1.1)

Define the term ‘Biology’

SAQ 1.2 (Testing Learning outcomes 1.2)

State the characteristicsof living things

SAQ 1.3 (Testing Learning outcomes 1.3)

Define Homeostasis

Notes on SAQ for Study Session 1
SAQ 1.1
It can therefore be simply put as the sciencefef li

SAQ 1.2
Movement
Respiration
Nutrition
Irritability
Growth
Excretion
Reproduction
8. Death
SAQ 1.3
Homeostasigs the physiological processes that allow an organignmaintain its
internal environment, notwithstanding its exteraavironment.

NoohkhwNE
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Study Session 2: The Concept of Behaviour

Expected duration: 1 week or 2 contact hour

Introduction

Tunde combs his hair, drives to work, reads a bplals his favorite song over again,
and mentally calculates how many bottles of winewiké need for his upcoming
party, all this could be termed as behaviors

Just like everybody, you have reasons for the way lyehave. There is said to be
rational and irrational forms of behaviour. Whyosld a normal person behave
irrationally? How does behaviour come about? I¢edrned or innate? All these
guestions would be addressed in this study session.

Learning Outcomes for Study Session 2

At the end of this study session, you should be &l

2.1 Explain the term Behaviour

2.2 Discuss how Behaviour comes about

2.3 Identify what necessitates a particular pattéipehaviour in man

2.1 Behaviour

Psychology, although describing itself as “the sce&e of behavior,” has not to date
arrived at any consensus in the matter of whatctneept of “behavior” means but
some psychologist have been able to come up wittesiefinitions.

Behaviour can be described as the response tonalgs. A stimulus is any event,

which is perceived by the human sense receptorstirdulus could be a visual event,
a sound, a taste, a touch, a smell or any combmaiti these, while a response is an
event or process which is elicited by (or resuite) a stimulus.

Some responses are purely reflexive (innate) inreatFor example, when you touch
a hot object, you perceive a stimulus pain, and wowomatically respond by
withdrawing your hand. Other responses develapfasction of learning.

Box 2.1Defining Stimulus
A stimulus is any event, which is perceived byhlenan sense receptors.

For instance, when you are asked to mention theactaxistics of a living thing, the
response to this question had been learned. Basihatble and undesirable behaviours
are learned
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A group of psychologists have defined behaviouhasactivity performed by the
organisms, including man. This behaviour may sedeed as the activity of human
beings. Others have described behaviour as anssmj the neuromata system to the
environmental contingencies.

This emphasizes the neurological basis of behavitiualso indicates that behaviour
is prompted by a number of physiological as weleagironmental factors. Some of
the factors outside the skin of man that may prevdiehaviour include needs,
motives, social stimuli and others.

In-Text Question

Behaviour is defined as the activity performed oy dbrganisms and man exclusively.
True or False

In-Text Answer

False

2.2. Some Behaviourist Theories

Pavlov and Skinner made findings in their experiteeimto the psychology of
learning.

2.2.1 lvan P. Pavlov’s Theory of Classical Conditining

lvan P. Pavlov (1849 — 1936), a Russian psychdlogsrformed some laboratory
experiments about 1902 which give some insight theolearning process. He put a
piece of meat in a dog’s mouth and saliva was ngsbiit.

Figure 2.1:lvan P. Pavlov
Source: https://upload.wikimedia.org/wikipedia/aoons/7/7d/lvan_Paviov_NLM3.jpg

He collected the saliva and measured the strenigtheoresponse produced by the
number of drops of saliva secreted. He then putthg in a specially designed room,
which cut out extraneous stimuli and locked the ithog

Every time he wanted to feed the dog, he rang tlefbllowed by presentation of
meat which would induce salivation of the dog. tdpeated this process it several
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times, and eventually concluded that thus the dag) learned that the sound of the
bell would soon lead to it being given somethingaob.

The stimuli used were the sound of the bell andnieat in close sequence. After
pairing the two stimuli, the saliva would flow oaof the dog’s mouth without the

meat. He then discovered that merely strikingltek, the saliva would be produced
without the meat again, thus conditioning has tgkane.

The meat stimulus that produced response withoubr ptraining is called
unconditioned stimulus (US). The unconditionedpagsse (UR) is that response
elicited by US. The UR is often a highly reflexikesponse, which happens quickly
and quite automatically. The saliva that the dogdpced in the experiment was the
unconditioned response (UR), while the striking tbé bell was the conditioned
stimulus (CS).

In-Text Question
The Russian psychologist, laboratory experimentdopmed about 1902 can be
considered ineffective. True or False

In-Text Question
False

2.2.1 B. F. Skinner’s Theory of Operant Conditioniry
This is the conditioning of behaviour that operaipsn the environment to produce
some effect.

Skinner’'s B. F. (1904), an American psychologisiggested that learning is a series
of experiences, each of which influences behaviodine same way that conditioning

does. In his view, each learning experience snaugus that produces a behavioural
response.

Skinner carried out an experiment associated vatiditioning. He constructed a box
called Skinner box. This was a box containing\elehat released a pellet of food
into a tray and, at the same time automaticallysteged the responses on a time
chart.

To produce operant conditioning, Skinner placediaghy rat in the box. The inside
of the box was plain except for the protrusion tué food dish beneath it. A small
light bulb above the bar could be lighted at thpegimenter’s direction.

Left alone in a box, the rat moved about restleasly occasionally pressed its paws

upon the bar. A container with pellets of food va#teiched so that every time the rat
pressed the bar, a pellet of food fell into théndis
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Figure 2.3: Skinner's Box
Source: http://cdn-5.simplypsychology.org/skinner%20bax.jp

The rat ate and soon pressed the bar again. Tteréanforced bar-pressing. The
pressing response was instrumental in producirgjrdarce (food) which then acted
as a stimulus for response (bar pressing).

The terms “instrumental learning” and “operant dboding” can be considered to be
synonymous, since both refer to the strengthenmveeakening of behaviour by the
stimulus consequences by these behaviours.

Behaviourist counsellors believe that if the expemtal animals used by Pavlov and
Skinner could be conditioned to new behaviour pagiehuman beings can equally be
made to change their behaviours by the applicatidearning principles used by both
Pavlov and Skinner.

Summary of Study Session 2
In Study Session 2, you have learnt that:

1. Behaviour can be described as the response tmalss.

2. The works of behaviourist counsellors are largehgdnl on the findings of
Pavlov and Skinner in their experiments into thgcpslogy of learning.

3. lvan P. Pavlov (1849 — 1936), a Russian psychdiogierformed some
laboratory experiments about 1902 which give sonsgght into the learning
process

4. Skinner's B. F. (1904), an American psychologisfggested that learning is a
series of experiences, each of which influencesdehr in the same way that
conditioning does

Self-Assessment Questions (SAQs) for Study Sessin

Now that you have completed this study, you caesstow well you have achieved
its Learning outcomes by answering the followingesjions. You can check your
answers with the Notes on the Self-Assessmentiqguesit the end of this study.
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SAQ 2.1 (Testing Learning outcomes 2.1)

Described in your own words with examples the statet, ‘behaviour can either be
reflexive or learned

SAQ 2.2 (Testing Learning outcomes 2.2)

Describe in detail a learning theory.

Notes on SAQ for Study Session 2

SAQ 2.1

Some responses are purely reflexive (innate) inreatFor example, when you touch
a hot object, you perceive a stimulus pain, and wowomatically respond by
withdrawing your hand. Other responses develom@ danction of learning. For
instance, when you are asked to mention the clarstots of a living thing, the
response to this question had been learnt

SAQ 2.2

F. Skinner’s Theory of Operant Conditioning is tt@nditioning of behaviour that
operates upon the environment to produce someteffec

Skinner’'s B. F. (1904), an American psychologisiggested that learning is a series
of experiences, each of which influences behawiodine same way that conditioning
does.
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Study Session 3: The Cell

Expected duration: 1 week or 2 contact hour

Animal call Plant cell

Cell wall

Chloroplasts

___— Mitochondria___
_— Lysosome—

'R Endoplasmic reticulum
+«—— Cell membrane
olgl apparatus__

Peroxisomes

—___Nucleus __
T Cytosol T

Cytoskeleton Yacuoles

Introduction

Life starts from somewhere and a lot of complexcpeses are involved in the
formation or bringing a life into existence. Inghstudy session you shall focus our
attention on the cell, as the smallest unit of life

Learning Outcomes for study session 3

At the end of this study session you should be tble

1. Explain what the cell is all about; and

2. Discuss how the division of cells leads to livingiges.

3.1 What is a Cell?

Cell is the smallest unit of life that can carryt @ll the functions of a living thing.
Cells are the basic units of all life; all organssare made of one or more cells and all
cells arise from existing cells.

Cells are classified into two categories: simplen-nmucleated prokaryotic cells, and
complex, nucleated eukaryotic cells. These twasda of cells do not divide in the
same way.
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non-nucleated prokaryotic cells

complex, nucleated eukaryotic cel|s

Figure 3.1: Classification of cell

Prokaryotic cellswere the first form of life on earth, characterizeygl having vital

biological processes inclucg cell signaling and being sedfistaining. They ar

simpler and smaller than eukaryotic cells, and la&mbran-bound organelles suc

as the nucleus. Prokaryotes include two of the dasnaf life, bacteria and archae
plasma membrane

plasmid -
cell wall pili

nucleoid (DMA) capsule

ribosomes

flagellum

cytoplasm

Figure 3.2: Prokaryotic cells
Source: http://medial.shmoop.com/images/biology/biobooks c&P.pnt

The DNA of a prokaryotic cell consists of a singleromosome that is in dire
contact with the cytoplasm. The nuclear regiorhim ¢ytoplasm is called the nuclec
Most prokaryotes r@ the smallest of all organisms ranging from @520 pum in
diameter.

Plants, animals, fungi, slime molds, protozoa, algde are aEukaryotic. These cells
are about fifteen times wider than a typical prgktée and can be as much a
thousand time greater in volume. The main distinguishing feataf eukaryotes &
compared to prokaryotes is compartmentalizatioa: ghesence of membrebound
organelles (compartments) in which specific metalattivities take place
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Figure 3.3: Eukaryotic cell
Source: http://medial.shmoop.com/images/biology/biobooks cilpng

In-Text Question
What do you understand by ‘ce

In-Text Answer
Cell is the smallest unit of life by which otheigans of the body ex

Most important among these is a cell nucleus, garwlle that houses the cell's DN
This nucleus gives the eukaryote its name, whicans€true kernel (nucleus)". T
eukaryotic DNA is organized in one or more lineaslesules, called chromosomt
which are associated with histone proteins. All chroonoal DNA is stored in the ce
nucleus, separated from the cytoplasm by a memb@ome eukaryotic organell
such as mitochondria also contain some C

Many eukaryotic cells are ciliated with primarilia. Primary cilia play importar
roles in chemo sensation, mechanosensation, anthdkensation. Cilia may thus
"viewed as a sensory cellular antennae that coatelina large number of cellu
signalling pathways, sometimes coupling tfsignalling to ciliary motility or
alternatively to cell division and differentiatit

The plasma membrane resembles that of prokaryotegunction, with minol
differences in the setup. Cell walls may or mayhbwpresen

3.1.1 Cell structure and functior

A typical cell has an outenon-living layer called cell wall. The cell membrane
present below the cell wall. The cell membrane @ses protoplasm. The protopla
has a semi fluid matrix called cytoplasm and adargembrane bound structure cal
Nucleus.

The cytoplasm has many membrane bound structukeseindoplasmic reticulun
Golgi bodies, mitochondria, plastids, micro bodieacuoles; and n-membranous
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structures like Centrosome and ribosomes. Thesecalted cell organelles. The
cytoplasm without these cell organelles is callgsol. The cytoplasm also contains
non-living inclusions called ergastic substances @rtoskeleton (microfilaments and
microtubules)

Figure 3.4: Cytoplasm

The content of the cell within cell wall is call&itotoplast The cytoplasm without
living cell organelles is calle@ytosol.

Table 3.1: Comparison of plant and animal cell

Cell wall is present Cell wall is absent
Centrioles are absent Centrioles are present
Plastids are present Plastids are absent
Have large vacuole May have swatluoles

In-Text Question

The content of the cell within cell wall is called
A. Protoplast

B. Cytoplast

C. Nucleus

D. Golgi Body

In-Text Answer

A. Protoplast

3.1.2 Description of the cell contents

1. Cell wall:

It is an outer non-living, rigid layer of cell. i& present in bacterial cells, fungal cells
and plant cells. It is a permeable membrane chiediyposed of cellulose. It gives
rigidity, mechanical support and protection to tied.
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2. Protoplast:
It includes cell membrane and protoplasm.

) Cell Membrane or Plasma Membrane

It is a semi permeable membrane present in ak.cklis present below the cell wall
in plant cell and outermost membrane in animal ¢eis composed of phospholipids,
proteins, carbohydrates and cholesterol.

It allows the outward and inward movement of moleswacross it. The movement of
molecules across the plasma membrane takes plaadiffogion, osmosis, active

transport.

i) Protoplasm

It is a living substance of the cell that possgesak vital products made up of
inorganic and organic molecules. It includes cyaspt and nucleus.

cell wall
cell membrane

| Golgi
apparatus

Golgi vesicles —&.—=
ribosome ——re

smooth ER — R = +—— chloroplast

(no ribosomes)

y vacuole
nucleolus —#is

[ membrane
nucleus —fi
rough ER

(endoplasmic '
reticulumy)

large central
vacuole

raphide
crystal

druse
crystal

amyloplast — s " <i— mitochondrion

(starch grain)

(€) E.m. Armstrong 2001

Figure 3.5: Plant Cell
Source: http://waynesword.palomar.edu/images/plant3.gif

CYTOPLASM:

It is the jellylike, semi fluid matrix present beden the cell membrane and nuclear
membrane. It has various living cell inclusionslexzlicell organelles and non-living
cell inclusions called ergastic substances andskgletal elements. The cytoplasm
without cell organelles is called cytosol.

GOLGI BODIES
Golgi complex has a group of curved, flattened glake compartments called
cisternae. They stacked one above the other likegkes. The cisternae produce a
network of tubules from the periphery. These tubwdad in spherical enzyme filled
vesicles.
Functions:

* They pack enzymes, proteins, carbohydrates eteeim vesicles, hence called

packaging centers.
* They produce Lysosomes.
* They secrete various enzymes, hormones and celhveaérial.
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» They help in phragmoplast formation.

Mitochondria / Chondriosome

Mitochondrion is a spherical or rod shaped celbog]le. It has two membranes. The
outer membrane is smooth. The inner membrane pesdiinger like infolding called
cristae. The inner membrane has stalked partielésdcRacker’s particles

The mitochondrial cavity is filled with a homogemsogranular mitochondrial matrix.
The matrix has circular mitochondrial DNA, RNA, 7flsosomes, proteins, enzymes
and lipids.

Common name: Power houses of the cell / Storagerlest of the cell

Functions:

Mitochondria synthesize and store the energy richleoules ATP (Adenosine
triphosphate) during aerobic respiration. So, they called “Power houses of the
cell”.

Cross-Section of an Animal Cell

Cell Membrane - % Centrosome
Lysosome % Cytoplasm

Y

Qo O i,
Nucleus 5 Rough ER

Nucleolus »-
o Smooth ER
:+ Nuclear
. Membrane
1 .
L
uD%go 7
L4 O Ribosomes

. 7 Golgi Body '
Mitochondrion ©EnchantedLearning.com

Vacuole

Figure 3.6: Animal Cell
Source: http://www.enchantedlearning.com/subjects/aninsalfanatomy.GIF

Chloroplasts:

These are green colored plastids containing cplorts and carotenoids (carotenes
& xanthophyll). Chloroplast is a double membran@edi organelle. The matrix is
called stroma.

The stroma has many membranous sacs called Thgtakbhey arrange one above
the other like a pile of coins to form Granum.

These membranous structures have photosynthetimepitg like chlorophyills,
carotenes and xanthophyll (carotenols).

In-Text Question

Cell wall is an outer , rigid layer ofize
A. Living

B. Nonliving

C. Open
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D. Close

In-Text Answer
B. Nonliving

3.2 Cell Division

Cell division is a process by which a cell, caltké parent cell, divides into two or
more cells, called daughter cells. Cell divisisrusually a small segment of a larger
cell cycle.

This type of cell division is known as mitosis, ahteaves the daughter cell capable
of further division. In another type of cell divaa present only in eukaryotes, called
meiosis, a cell is permanently transformed intcaenegte, and it cannot divide again
until fertilization.

In eukaryotes, there are two distinct types of ciliision: a vegetative division,
whereby each daughter cell is genetically identioathe parent cell (mitosis) and a
reductive cell division, whereby the number of chosomes in the daughter cells is
reduced by half, to produce haploid gametes (nm&iosi

The growth and division of cells (mitosis) and tfeemation of sperm and eggs
(meiosis) are important for almost all organismsjuding humans. We all began as a
single cell that resulted from our father’'s spemrtilizing our mother’'s egg. This
single cell then divided by mitosis into two cells.

Daughter cells then continued again until we wgrewn up’. It is still happening
right now as some of our cells use mitosis to @plald dead cells, such as skin cells.
Meiosis, on the other hand, is a special form dbsis that occurs only in a special
subset of our cells to form eggs and sperm.

3.2.1 MITOSIS

In mitosis, a single cell divides to form two dateyhcells. These cells grow and then
divide to form a total of four cells. While in nosis, a single cell divides twice,
resulting in four daughter cells that do not gravd aivide again. Instead, these cells
are modified to become eggs or sperm in humans.

Mitosis is a part of the cell cycle in which chrosemnes in a cell nucleus are
separated into two identical sets of chromosomed, each set ends up in its own
nucleus. In general, mitosis (division of the nusleis often accompanied or followed
by cytokinesis, which divides the cytoplasm, ordi@seand cell membrane into two
new cells containing roughly equal shares of tleedi@lar components.
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Figure 3.7: Mitosis Cell Division

Mitosis and cytokinesis together define the mitatM) phase of an animal ce
cycle—the division of the mother cell into two daughtefls, geneticlly identical to
each other and to their parent ¢

In-Text Question

In mitosis, a single cell divides to form _ dataey cells. These cells grow a
then divide to form a total ¢ cells.

A. Three and Six

B. One and Two

C. Two and Four

D. Five and Ten

In-Text Answer
C. Two and Four

The process of mitosis is divided into stages apwading to the completion of o
set of activities and the start of the next. Thetsges are prophase, prometaph
metaphase, anaphase, and telof. During mitosis, the chromosomes, which h
already duplicated, condense and attach to spfibresthat pull one copy of eac
chromosome to opposite sides of the

3.2.2 MEIOSIS

Meiosis results in four haploid daughter cells bydergoing one rowd of DNA
replication followed by two divisions: homologousromosomes are separated in
first division, and sister chromatids are separatettie second division. Both of the
cell division cycles are used in sexually reprodgabrganisms at some int in their
life cycle, and both are believed to be presemtlhénlast eukaryotic common ance

In meiosis, DNA replication is followed by two ragm of cell division to produce fo
potential daughter cells, each with half the numilechromosomess the original
parent cell. The two meiotic divisions are knownMeiosis | and Meiosis Il. Befor
meiosis begins, during S phase of the cell cydle, DNA of each chromosome
replicated so that it consists of two identicakesischromatids, which reain held
together through sister chromatid cohes

This Sphase can be referred to as "premeio-phase” or "meiotic -phase.” In some
cases all four of the meiotic products form gamstesh as sperm, spores, or poll
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In female animals, three ohe four meiotic products are typically eliminatey
extrusion into polar bodies, and only one cell digpg to produce an ovu

Prokaryotes also undergo a vegetative cell dividinawn as binary fission, whe
their genetic material is segregated ecy into two daughter cells. All cell division
regardless of organism, are preceded by a singledrof DNA replicatior

In-Text Question
results in four haploid daughter cellsubgergoing one round of DN
replication followed by two divisics

In-Text Answer

Meiosis

One of the most important requirements of a suéglesstosis or meiosis is that tt
blueprint of life, the DNA (D«Oxyribonucleic Acid), is provided in equal amoutus
each of the daughter cells. The DNA in all humaifis¢ except eggs and sperm,
housed in 46 chromosomes. Eggs and sperm coris@ily half that number, 2
chromosomes per cell.

DaughlLer
Nuclei 11

Daughter C/ia >
Nuclel
— = =

Q}ﬁiﬁ - 2 i D

Ir‘lterphase ' Meiosis

Homologous Meiosis IIQ a,)
Chromosormes

Figure 3.8: Meiosis Cell Division

Every person inherits one set of chromosomes fitweir mother (in the egg) and t
otherset of chromosomes from their father (in the sperih)s imperative that whe
mitosis and meiosis are complete, the appropriateber of chromosomes exists
each cell. If there are extra or missing chromassyrthe cells usually do not Ii
Fissionis the division of a cell (or body, population,species) into two or more pa
and the regeneration of those parts into sepaedite(bodies, populations, or specie
Binary fission produces two separate cells, popaat species, etc., whereaultiple
fission produces more than two cells, populatians, specie

4,:4%9

Figure 3.9: Binary Fission

In-Text Question
What is Fission?
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In-Text Answer
Fissionis the division of a cell into two or more partsdathe regeneration of those
parts into separate cells.

Definition of Terms

DNA (De-Oxyribonucleic Acid) is the hereditary mags of life and molecules of
the nucleus that direct all chemical reactions &melism) that go on in the cell.
Mitosis - is the growth and division of cells.

Meiosis - is the formation of sperm and eggs.

Summary of Study Session 3

At the end of this study session, you have |ednait t

1. The cell is of great significance to living entgiéNe stated that cells are the basic
units of life and all organisms are made of onenore cells. Cells are classified
into two categories

2. Cell division is a process by which a cell, caltbd parent cell, divides into two or
more cells called daughter cells.

Self-Assessment Questions for Study Session 3

Now that you have completed this study session,cauassess how well you have
achieved its Learning outcomes by answering tHeviahg questions.. You can check
your answers with the Notes on the Self-Assessmasstions at the end of this
Study.

SAQ 3.1 (Testing Learning outcomes 3.1)
1. What are Cells?

2. List the categories of cell

SAQ 3.2 (Testing Learning outcomes 3.2)
» Discuss cell division

» Explain Mitosis

» Define Meiosis

Notes on SAQ for Study Session 2

SAQ 3.1

Cell is the smallest unit of life that can carryt all the functions of a living thing.

SAQ 3.2

Cell division is a process by which a cell, caltké parent cell, divides into two or

more cells, called daughter cells.

Mitosis is a part of the cell cycle in which chrosemnes in a cell nucleus are
separated into two identical sets of chromosomed, each set ends up in its own
nucleus

In meiosis, DNA replication is followed by two rods of cell division to produce four

potential daughter cells, each with half the numiiechromosomes as the original
parent cell.
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Study Session 4: Neuroses

Expected duration: 1 week or 2 contact hour

Introduction

Most of us have periods when we feel anxious, ds@e, unreasonably angry, or
inadequate in dealing with life’s complexities. itsalways clear when behaviour

moves from the normal to the abnormal then, we rie=t the new development as a
neurotic condition. In this study session we wél learning the symptoms and causes
of neuroses.

Learning outcomes for study session 4

At the end of this study session you should be tble
1. Define neuroses

2. Enumerate general characteristics of neurosis
3. Discuss Types and symptoms of neurosis

4. Explain Causes of neuroses.

4.1 What is Neurosis?

Neurosis is a term generally used to describe apsgohotic mental illness, which
triggers feelings of distress and anxiety that impadily functioning. It can simply
be defined as a poor ability to adapt to one’s mvnent, an inability to change one’s
life patterns, and the inability to develop a richeore complex, more satisfying
personality. Neurosis should not be mistaken &ychosis, which refers to loss of
touch with reality.

Box 4.1: Definition of Neurosis

Neurosis is a poor ability to adapt to one’s envinent, an inability to change one’s
life patterns, and the inability to develop a richeore complex, more satisfying
personality.

The term connotes an actual disorder or diseaseutder its general definition,
neurosis is a normal human experience, it is datte@human condition. Most people
are affected by neurosis in some form.

A psychological problem develops when neurosesrbémiinterfere with, but not

significantly impair, normal functioning, and thaause the individual some anxiety.
The word ‘neurosis’ means “Nerve disorder”, (Nefigemade up of a cluster or
neurons, which relays messages in the body).

The neurotic disorders are distinct from psychdigsorders in that the individual with
neurotic symptoms has a firm grip on reality, white psychotic patient does not.
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Some professionals use the term to describe anxsyusptoms and associated
behaviour, or to describe the range of mental skneutside of the psychotic disorders
(such as schizophrenia, delusional disorder).

Others, particularly psychoanalysts (Psychiatrestsl Psychologists who follow a
psychoanalytical mode of treatment, as popularime8igmund Freud and Carl Jung),
use the term ‘neurosis’ to describe the internakcess itself (called an unconscious
conflict) that triggers the anxiety characteristic.

Neurosis can also be defined as a functional bebawlisorder with no apparent
underlying physical cause for the feelings of &alith it engenders. Neuroses include
a number of affective disorders, such as anxietgyession, and obsessive states.

It is also defined as a mental disorder for whicbfgssional help may be needed but
that is milder than a psychosis, a functional disorin which there is a gross
personality disorganization and there is an ingbilo cope effectively with some
routine frustrations, anxieties, and daily problems

A mental and emotional disorder that affects onbrtpof the personality, is
accompanied by less distorted perception of redhtyn in a psychosis, and is
characterized by various physiological and menttldbances.

In-Text Question

Neurosis can also be defined as a functional bebawlisorder with no apparent
underlying physical cause for the feelings of #lalith it engenders. TRUE/FALSE?
In-Text Answer

TRUE

4.2 General Characteristics of Neurotic Disorder

Although neuroses manifest themselves in variougsswaeach neurotic being almost
unique in the particular symptom pattern show -tatercommon characteristic are
found in all neurotic reactions.

These are: presence of anxiety, inability to measyrto his capacity level, pattern of
rigid or repetitive behaviour, egocentricity, hypemsitivity, immaturity, somatic
complaints, unhappiness and a great deal of unmarsdg motivated behaviour. The
prominence of any one or all of these charactesstaries from one form of reaction
to another.

1. Anxiety

It has been stated that the hallmark of the nesrissthe presence of anxiety. Anxiety
is a feeling of dread, fearful anticipation and rghensiveness in even the most
routine circumstances. Neurotic anxiety is a fieacthat is disproportionate to the
amount of danger present.

2. Inability to measure up to his capacity

Despite the fact of possible high intelligence opevior talent, the neurotic usually
fails to realize his/her potential and frequentiyl§ miserable in his achievement
efforts. Effective functioning is interfered withy disabling somatic symptoms,
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fearfulness and timidity, time spent in self-presggation, and inability to effect
sound human relationships.

3. Rigid or Repetitive Behaviour

The individual here seems incapable of learning meeans of adjusting to life
problems. He or she adheres to rigid patternsjpéeomes maladaptive in his
responses time after time.

4. Egocentricity

The neurotic is constantly self-preoccupied. Hm@e keenly aware of himself than
it is with a normal person and, as a consequereés habitually comparing himself
and his situation with other persons and theitasituns.

5. Hypersensitivity

Because of the high degree of tension he has exmendl, the neurotic characterically
over-reacts to life situation. This is manifesieada low threshold for irritation,

inability to tolerate criticism, over-reaction torgmse or flattery, frequency of
complaints about even minor physical discomfortsgd aeactions of agitation to
normal stress situations.

6. Immaturity

Neurotics, generally, are people who have failedléwelop mature emotional and
motivation patterns; their emotional relationshgre often typified by dependency
and exaggerated needs for affection and sociabapjpr

7. Somatic Complaints and Symptoms

Uncomfortable or disabling symptoms are the thivggh most frequently lead to the
neurotic to consider himself a sick person. Theysptal ailment, which is
psychologically oriented, may take on any form ainpin any area of the body,
dysfunction of any organ system, hypersensitigiyen muscular paralysis.

8. Unhappiness

Anxiety, tension, fear, threat, apprehensions, lainénd lack of self-confidence
make the life of a neurotic unbearable

Beset with many handicaps, it is easy to see whkyngurotic will be an unhappy
person. Feelings of loneliness, of being hurt @sing the “good things in life” are
characteristics of neurotic patients. The prengilmood for the neurotic is one of
depression, despair, and pessimism about the future

9. Unconscious Motivation

While unconscious motivation forms the basis of mwf the behaviour of the

“normal individual”, it dominates the major reactsoof the neurotic to life situations.
He has much greater need for the unconsciouslylales® defence mechanisms. His
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awareness of reality is to a much greater extelttuced by unconscious fears and
hostilities, which constitute the basis for the modic behavioural pattern.
In-Text Question

The following are characteristics of neurotic ddsrexcept
A. Unconscious motivation
B. Somatic Complaints
C. Deactivation
D. Repetitive Behaviour

In-Text Answer
C. Deactivation

4.3 Types and Symptoms of Neuroses
1. Anxiety Disorder
Anxiety is defined as “feelings” of fear, apprehensand dread. The two major
disorders under anxiety disorders are:
a. panic disorder; and
b. Generalized anxiety disorder.

Symptoms

For panic disorder, sudden onset of palpitatiorfgst pain, choking sensations,
dizziness, and feeling of unreality are common.er€hs also invariably a secondary
fear of dying, losing control, or going mad. Inidival attacks usually last for minutes
only. Though sometimes longer, their frequency #rel course of the disorder are
both rather variable. A panic attack is oftendeléd by a persistent fear of having
another attack.

In generalized anxiety disorder as in other anxtk$prders, the dominant symptoms
are highly variable complaints of continuous fegéinof nervousness, trembling,
muscular tension, sweating light-headedness, péilmits, dizziness. This disorder is
more common in women, and it is often related twoit environment stress.

2. Phobia

Most people have fears of specific things like ar fef the dark or spiders, but rarely
do these fears dominate their lives. When the féame preoccupying and the
individual takes special steps to avoid the fedinaty (like a mother asking her son to
read through all her magazines first to ensurettiek are no pictures of spiders) then
a minor fear becomes a specific phobia.

This is the most common type of anxiety disordérinvolves specific situations,
which cause irrational anxiety attacks. Perceivathinent exposure to the feared
object or experience triggers avoidance behavioBhobic anxiety often co-exists
with depression.

The phobic disorders are divided into three typés: Agoraphobia (b) Social phobia
(c) specific phobia.
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a. Agoraphobia (Fear of Open Spaces)This include fears not only of open spaces
but also of related aspects such as the presenazowfds and the difficulty of
immediate easy escape to a safe place

b. Social Phobia:Social phobias often start in adolescence andearad on a fear
of socialising with other people comparatively shgabups.

c. Specific Phobia: This usually arises in childhood or early adule lénd can
persist for decades if they remain untreated. &las phobias restricted to highly
specific situation such as proximity to particudarimals, heights, thunder, darkness,
flying, closed spaces and the fear of exposur@éacisc diseases.

Symptoms

Agoraphobia refers to an interrelated and oftenrlappeing cluster of phobias

embracing fear of leaving home, fear of enteringpsh crowds, and public places or
of travelling alone in trains, buses, planes. Tkithe most incapacitating of the
phobia disorders and some sufferers become cormpleiase-bound.

For social phobia, direct eye to eye confrontatieay be particularly stressful. It is
usually associated with low self-esteem and fearrititism. They may be present as
a complaint of blushing, hand tremor, nausea, etc.

In-Text Question
What is Anxiety?

In-Text Answer
Anxiety is defined as “feelings” of fear, apprehiensand dread.

3. Obsessive — Compulsive Disorder

The essential features of this disorder are rentiobsessional thought such as ideas,
images or impulse that enters the individual’s magain and again in a stereotyped

term. They are violent and obscene. They mayladsdisturbing simply because they

are perceived as senseless and the sufferer aitsnunsuccessfully, to resist them.

Symptoms

These may take the form of ideas, mental imagesnpulses to act. They are very
variable in content but nearly always distressmghe individual. A woman may be
tormented, for example, by a fear that she migknaally be unable to resist an
impulse to kill the child she loves.

The majority of compulsive acts are concerned wefpeated checking to ensure that a
potential dangerous situation is not allowed toedi@y or orderliness and tidiness are
duly mentioned. Compulsive ritual acts may occumgny hours every day and are
sometimes associated with marked indecisivenesslanchess.
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4. Post-Traumatic Stress Disorder

Occurring in the wake of a particular traumatic revée.g. natural or man-made

disaster, combat, serious accidents, witnessingithent death of others, or being the
victim of torture, terrorism, rape or other crimgpst-traumatic stress disorder can
lead to severe flashbacks and a lack of responssgeto stimuli.

Boko Haram insurgents in north east Nigeria mad@ynaeople seek psychiatric

treatment because of Post-Traumatic Stress Dis@PdesD).

Symptoms

It includes episodes of repeated reliving of thautna in instructive memories
(“flashback”) or dreams, occurring against the s¢est background of a sense
of‘numbness” and emotional blunting, detachment mfroother people,

unresponsiveness to surroundings, and avoidanceactivities and situations

reminiscent of the trauma. Commonly, there is faad avoidance of duties that
remind the sufferer of one original trauma.

5. Somatoform Disorders

Hypochondriasis and hysteria (now generally knowrmt@nversion disorder) are now
classified as somatoform disorders, and they imvophysical symptoms of
psychological distress.

The main feature of somatoform disorders is remkgiesentation of physical
symptoms, together with persistent requests foricaédnvestigations, in spite of
repeated negative findings and reassurances byrdotitat the symptoms have no
physical basis.

Symptoms

The main features are multiple, recurrent and feetjy changing physical symptoms.
Symptoms may be referred to any part of systemhefltody, but gastrointestinal
sensation (pain, belching, regurgitation, vomitimgusea, etc.) and abnormal skin
sensations (etching, burning, tingling, numbnessersess, etc.) and blotchiness are
among the commonest. Sexual and menstrual compaalso common.

4.4 Causes of Neurotic Behaviour

In understanding the causes of neurotic reactibms; kinds of factors must be
evaluated: biological, psychodynamic, behaviouaall cognitive existential theories
which seem to play a part in determining the fofmeaction.

1. Biological Factors
Various investigators have suggested that anxieborders or neuroses have
biological origins.
The autonomic nervous systems of some patients avithety disorder, especially
those with panic disorder, exhibit increased syimgt@t tone, adapt slowly to repeated
stimuli and respond excessively to moderate stimuli
Structural studies revealed the following abnoriiedi in neurosis:

1. increase in size of cerebral ventricles in anxd$prders;

2. a specific defect in the right temporal lobe inipatisorder;
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3. abnormality in the caudate (a tail or tail apperagicleus; and

4. Some studies claim that during somatization disoitie patients have
characteristic attention and cognitive impairmehé result in the faulty
perception and assessment of somatosensory inputs.

Stress is the prime causative factor in the deveéoy of post-traumatic stress
disorder.

2. Psychodynamics

If you know very little about psychology, and yoame heard of just one psychologist,
the chances are that this is Sigmund Freud, thedieruof the psychodynamic
approach to psychology and psychoanalysis.

The psycho-dynamics model begins with the assumliat the symptoms of anxiety
disorders come from underlying psychic conflictdears. The symptoms are attempts
to protect the individual from psychological paifhus panic attacks are the result of
unconscious conflicts bursting into consciousness.

In obsessive-compulsive disorders, the obsessitiavii@ur is seen as an attempt to
displace anxiety created by a related but far nfeered desire or conflict. By
substituting an obsession that symbolically captuhe forbidden impulse, a person
gains some relief.

Neuroses, according to Sigmund Freud, arose fravariconflicts and could lead to
anxiety. In his formulation, the causal factorsildobe found roughly in the first six
years of life, when the personality, or ego, is kveand afraid of censure. He
attributed neurosis to the frustration of infanskexual drives, as when severe eating
and toilet habits and other restrictions are patBnimposed, (Oedipus complex),
which appear in adulthood as neurotic symptoms.

Some of the psychoanalysts, (Karen Horney), empédsinsecurity in childhood as
causes of neurosis.

3. Behavioural Theories

According to behavioural theories, anxiety is a ditoned response to specific
environmental stimuli. According to their concepization of non-phobic anxiety
states, faulty, distorted, or counterproductivaking patterns accompany or precede
maladaptive behaviours and emotional disordergiema with anxiety disorders tend
to over-estimate the degree of danger and the piidlgaof harm in a given situation
and tend to under-estimate their abilities to ceopth perceived threats to their
physical or psychological well-being.

Pain behaviours are reinforced when rewarded aadirdribited when ignored or
punished. A behavioural analysis of obsessive-cosne disorders suggests that
compulsive behaviours tend to reduce the anxietp@ated with obsessive thoughts
thus reinforcing the compulsive behaviours. Fomarmegle, if a woman fears
contamination by touching garbage, then washindghbads reduces the anxiety and is
therefore reinforcing.

4. Cognitive
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According to this model, it is one's cognitiondeughts and beliefs- that shape one's
behaviours and emotionLognitive perspectives on anxiety concentrate am th
perceptual processes or attitudes that may distperson’s estimate of the danger that
he or she is facing.

People who suffer from anxiety disorders may oftarrpret their own distress as a
sign of impending disaster. Their reaction maydéta vicious cycle in which the
person fears disaster, which leads to an increaaexiety which in turn worsens the
anxiety sensations and confirms the person’s fears.

In-Text Question

The Psychodynamics Theory assumes that the sympabrasxiety disorders come
from underlying psychic

A. Torture

B. Rape

C. Abuse

D. conflicts or fears

In-Text Answer
D. conflicts or fears

Existential Theories

These posit that there is a great concern in tistezxce and meaning of live. Anxiety
is the response to the vast void in existence aadnng. The central concept of
existential theory is that people become awareeelirigs of profound nothingness in
their lives; feelings that may be even more disantifg than an acceptance of their
inevitable death.

Summary of Study Session 4
In this study session, you have learnt that

1. Neurosis basically means nerve disorder, and iissinct from psychotic
disorders.

2. Neurotic disorders are characterized by varioussiahggical and mental
disturbances, such as, anxiety, inability to fumctiat capacity, rigid or
repetitive behaviour, etc.

3. Anxiety is defined as “feelings” of fear, apprehensand dread

4. The autonomic nervous systems of some patients witkiety disorder,
especially those with panic disorder, exhibit ims®ed sympathetic tone, adapt
slowly to repeated stimuli

5. In understanding the causes of neurotic reactions, kinds of factors must be
evaluated: biological, psychodynamic, behavioueaigd cognitive existential
theories which seem to play a part in determiniregform of reaction.

Self-Assessment Questions for Study Session 4

Now that you have completed this study session,cauassess how well you have
achieved its Learning outcomes by answering theviahg questions. You can check
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your answers with the Notes on the Self-Assessmasstions at the end of this
Module.

SAQ 4.1 (Testing Learning outcomes 4.1)

DefineNeurosis

SAQ 4.2 (Testing Learning outcomes 4.2)

Mention three characteristics of the neurotic disor

SAQ 4.3 (Testing Learning outcomes 4.3)

Explain the symptoms of anxiety disorder

SAQ 4.4 (Testing Learning outcomes 4.4)

Mention and explain the four determining factorsbto considered in explaining the
causes of neurotic behaviours.

Notes on SAQ for Study Session 4
SAQ 4.1
Neurosis is a poor ability to adapt to one’s envinent, an inability to change one’s
life patterns, and the inability to develop a richeore complex, more satisfying
personality
SAQ 4.2

4 Anxiety

+ Inability to measure up to his capacity

+ Rigid or Repetitive Behaviour
SAQ 4.3
For panic disorder, sudden onset of palpitatiogest pain, choking sensations,
dizziness, and feeling of unreality are common.er€hs also invariably a secondary
fear of dying, losing control, or going mad. Indiwal attacks usually last for minutes
only. Though sometimes longer, their frequency #ral course of the disorder are
both rather variable. A panic attack is oftendaléd by a persistent fear of having
another attack.
SAQ 4.4

* Biological Factors

* Psychodynamics

* Behavioural Theories
* Cognitive
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Study Session 5: The Human Brain

Expected duration: 1 week or 2 contact hour

Introduction

Sometimes one wonders how the brain functions amd the chemical and the

physical factors in the environment affect or iefhge its functioning. This knowledge
Is crucial for a practitioner of guidance and calinsg. This study session focuses on
the significance of the human brain.

Learning Outcomes for Study Session 5

At the end of this study session, you should be &l

5.1 Identify the important parts of the brain

5.2 Explain how the parts function and how therbwvorks.

5.1: The Human Brain

A lay man can say that the brain is the reasonamulfy. This is actually true.
However, the brain does not function on its owralone. The nervous system is your
body’s decision and communication center. Thedasit of the nervous system is
the individual cell called neuron. Neurons clustgrether in a nerve.

The main function of neurons is to relay messagdd® nervous system has two broad
divisions:

1. The central nervous system (CNS) is made up obtam and the spinal cord.

2. The peripheral nervous system (PNS) is made ofeserv
The major neurons are sensory neurons, which melessages over long distances
from receptor organs towards the brain. Nerveshréemm your brain to your face,
ears, eyes, nose and spinal cord and from thelsqmrdito the rest of your body.

The Brain
The brain is divided into 3 compartment:

e The Forebrain
e The Midbrain
e The Hindbrain
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Cerebrum |
(Forebrain)

Cerebellum

ERrEI (Hindbrain)

Figure5.1: The Brain

5.1.1 The Forebrain
Importantstructures of the forebrain &
» Thalamus
» Hypothalamus
» Limbic system
» Cerebrum

Thalamus

All sensory impulses pass through thalamus to tighen centers, therefore it
usually known as theelay station. In addition, the thalamus has < control over the
autonomic nervous system and also ple role in thecontrol of sleep and alertne

Hypothalamus

Hypothalamus lies below the thalamus. It exertseg kfluence on all kind ¢
emotional aswell as motivational behawr. Centers inthe hypothalamus hay
control over the important body processes likeng/ drinking, sleeping, temperatt
control and sex. It also hasntrol,over the activities of pituitargland

The Limbic System

The limbic system consists of structures in thalamus, hypothalamus and cerebi
which form a ring around the lower piof theforebrain. Major structur« within this
system include the olfactory bulb, the septal nuitle hippocampus, the amygd:
and the cingulatedyms of the cerebral corte

The limbicsystem often called the emotional brain, functiotnemotional aspects

behavior related to survival, mem, smell, pleasure and pain, rage aaggression,
affections/ sexual desire, ¢
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The Cerebrum

The cerebrum is the most comg and largest part of the brain. The cerebrur
covered by a thickayer of tightly packed neurons called the cerelo@tex. It is
divided into two henspheres; the left and right hemisphe

In-Text Question
Centers in the have cd over the important body processes |
eating/ drinking, sleeping, temperature control sex
In-Text Answer
A. Thalamus
B. Hypothalamus
C. Limbic system
D. Cerebrum

Different areas othe cerebral cortex like sensory projection areastor projectior
areas, association areats. ar responsible for different functions like storingisery
information, controlling body movements, coordingtiall information th: comes to
the brain andegulating highly cognitive functions such as thingg reasoning an
problem solving.

Each cerebral hemisphdedivided in four lobes namely:

Frontal Lobe

{ N\

Parietal Lobe

\ J/

Occipital Lobe

Temporal Lobe

\ J

Figure 5.2: Divisions of the Cerebral Hemisphere

The different parts of the cerebr- are connected with different mental functio
The visual area lying ithe occipital lobe connectedvith the visual organs or e
through the optic nerve. id the seat of visual sensatic

The auditory area lies ithhe temporal lok and is connected with the auditory org:
or ears through the auditory nerves. It is the sdczauditory sesations and als
involved in memory.

The parietal lobe lies in the upper rear portion of binain and is connected with t
information about speciaglationship and struct
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Frontal lobes contain several parts and are coadewith organizing and planning
our actions, learning new tasks generating motwadind regulation of behavior.

In-Text Question
The part of the Cerebral Hemisphere that is comaewith the auditory organs or ears
through the auditory nerves lies in which of thieds

In-Text Answer
Temporal Lobe

5.1.2 The Midbrain

It is concerned with the relaying of messages @aldrly those related to hearing and
sight to higher brain centers. One of its importsimtictures is known as Reticular
Activating System (RAS). With the help of this stture an individual is able to

decide which impulses should be registered consbioand "which should be

rejected.

5.1.3 The Hindbrain

It is composed of three structures, the medulla,pibns and the cerebellum. Medulla
controls breathing and many important reflexeshsag those that help us maintain
our upright postures. It also regulates the higidynplex processes like digestion,
respiration and circulation.

Trie pons assist in breathing, transmitting impsiiBem the cerebellum to the higher
brain regions and in coordinating the activitiedoth sides of the brain. Cerebellum
is responsible for body balance and the co-ordinaif body movements like
dancing, typing, playing etc

Spinal Cord

It works as a channel of communication from andthte brain. It is a rope like
structure made up of long round nerve fibers. dbakorks as an organ for effective
reflex actions like withdrawal of the hand when sbinng is hot. These reflex actions
are almost automatic in nature.

The Major Parts of the Brain and their Functions

1. Cerebrum: This is the seat of sense of perception, volyntaovement,
learning, remembering, thinking, emotions and cnsness.

2. Cerebral cortex: This is the thick layer of nerve cell bodies cawgrthe
cerebrum. It is the centre where all complex meatavities take place.

3. Medulla: This controls breathing, swallowing, digestion &eartbeat.

4. Cerebellum: This part of the brain responsible for body balamm®rdinating of
voluntary movement of fingers and thumb.

5. Hypothalamus: This regulates endocrine activity, governs eatidgnking,
sexual behaviour, sleeping and temperature controhaintains homeostatis which is
the general level of functioning of the healthy amgm such as normal body
temperature.
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6. Spinal cord: Thepath for conducting motor and sensory impulsesrafiexes

7. The peripheral nervous system: The peripheral nervous system comprises
somaticand autonomic nervous systems. ‘somatic systens concerned with bod
movement and overt reaction to internal and extestiiauli. The autonomic syste!
(comprising sympathetic and parasympathetic sygtesnprimarily concerned wit
controlling the body’s involuntary activities, such as the breaghiof the hear
digesting and secreting sweat so as to maintampéimal balance in temperature ¢
other aspects of the body'’s internal environn

5.2 PeripheralNervous Systen

The nerve tissuelying outsid¢ the bony case dhe central nervous syst come in
the regionof the peripheral nervous system. It consists nétavork of nerves whic
helps in passing theense impressio to thecentral nervous system as well as
conveying the ordersf the central nervous system to the must

This peripheral nervousystem i subdivided into two parts, namely:

The Autonomic
System

The Somatic
Systerr

Figure 5.3: Sub division of the Peripheral Nervous System

The somatic system is both a sensory and a mostersy The autonomic systeis
only a motor system consisting two divisions,

» Thesympathetic an

» Parasympathetic syste

The sympathetic system is connected to the spioral and carries messages to
muscles andlands particularly in stress situatii to prepare for an emergenc

The parasympathetic system is connecti the brain and to the lower portion of t
spinal cord. It tends to kective when we are calm and relaxed.

The messages conveyed by the n fibers of this system diretlhe organso do just
the opposite of what theympathetic system had dao It directs the body organs
return to the normal st¢ after the emergency has passé&tie sympathetic an
parasympathetic divisions of the autonomic nerveystem work in close -
ordinationfor maintaining the equilibrium of the body functi

Integrative Function of the Nervous Syster

The cerebral cortex has primary ai which control the incoming sensory stimuli a
the outgoing motor responses. An individual is dbladjust himseleffectively to the
environment because the various nerve imp aresystematically integrated by tl
brain. There aremillions of nerve fibers which connect the variousurons of the
brain.
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The connecting nerve fibers are known as 'assofilag¢es’. The associate fibers are
the foundations of memory, language, reasoningahdr higher mental processes.
There is great coordination between the varioutsdrthe brain.

Autonomic nervous system is autonomous and workiepgandently of voluntary
control. It is made up of the nerves connectinghwite glands and smooth muscles
which are involved in respiration, circulation agigestion.

These processes go on automatically without oumiedge. The system operates
actively during emotional states. When we are walsical and mental activities are
integrated. We receive stimuli and are able tokthio learn and to remember.

We are able to experience the various types oinig=l In illness, the normal healthy
functioning of the body and its various organs pset. lliness affects the threshold
levels of our nervous system, may cause abnornaaitioms to ordinary stimuli. It
may adversely affect our coordination, may distbthinking processes.

Even the process of association is adversely affleatesulting in funny and stray
thoughts. Specific diseases and conditions have then effects, some causing
permanent damage to the nervous system and othasing a temporary damage
only.

In -Text Question
The autonomic system is both a sensory and a mgsbem while the somatic system
is only a motor system, True or false?

In-Text Answer
False

Neuron

A nerve cell with all its branches is called a meurThese are the basic elements of
the nervous system. A neuron has a nucleus, abodl, and a cell membrane to
enclose the whole cell. There are tiny fibers editegp out from the cell body called
dendrites.

Their role is to receive messages through elettingaulses from the sense organs or
adjacent neurons and carry them to the cell bothe Messages from the cell body
further travel the length of a nerve fibre knowrttees axon.

A group of axons, bundled together like parallalesiin an electrical cable, is referred
to as a nerve. The axon (but certainly not all feénd) is surrounded by a fatty
covering called the myelin sheath. It serves taaase the velocity with which the
electrical impulses travel through the axons.

Those axons that carry the most important and disgegquired information have the
greatest concentrations of myelin. If our hand tmsca hot stove, the information
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regarding the burning sensation is passed throxghsain the hand and arm that have
a relatively thick coating of myelin, speeding thessage of burning pain to the brain.

In certain diseases, for example, multiple sclerdsie myelin sheath surrounding the
axon deteriorates, exposing parts of the axonahatnormally covered. This short-
circuits messages between the brain and the musede#ting in symptoms such as
the inability to walk, difficulties in vision andegeral muscle impairment. The
messages thus transmitted are further carriednaszle or a gland or a neighbouring
neuron through the terminal branches of the nabre. f

There are three types of neurons.
* The sensory neurons - they help in the processridfagion and perception.
* The motor neurons - they are responsible for playsiovements and
activation of glands.
* The inter-neurons or association neurons - they cgnals in the form of
memories and thoughts and add reflex or autometicites.

Neural Impulse

Neurons are the receivers and transmitters of rgessd hese messages are always in
the form of electrochemical impulses. A neurontgresting position is supposed to
maintain a sort of electrical equilibrium, i.e.tstaf polarization.

This state of polarization may be disturbed on ant®f the effect of trigger like
action of a stimulus applied to the membrane. lises a sudden change in the
electrical potentiality of the neuron. It gets dieypized and neural impulse is initiated.
These impulses are carried along the neuron axons.

Figure 5.4: The structure ofNeuron
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There is a fluid-filled space called the synaps®vben the axon of the neuron and the
receiving dendrite of the next neuron. Enlargemesfteshe axon endings of the
transmitting neurons called boutons, contain neansimitter chemicals which are
stored in small vesicles.

A nerve impulse reaching these boutons causes ratresmitter to be released into
the synapse. With the help of the release of aateursmitter into the synapse, one
neuron is capable of sending its message on to moémgr neurons. It makes it
possible for a single neuron to receive messages tihousands of other neurons.

Synapses

Information is transmitted through the body fronmeoreuron to another. The junction
between two neurons is called a synapse. The spadle between the axon terminals
of one neuron and the cell body or dendrites otlaaras called the synaptic cleft.

Neurons conducting impulses toward the synapsealled presynaptic neurons and
those conducting impulses away are called postsignapurons.A chemical, called
neurotransmitter is stored in the axon terminalstied presynaptic neuron. An
electrical impulse through the neuron causes tlease of this neurotransmitter into
the synaptic cleft.

The neurotransmitter then diffuses across the dynagpeft and combines with
receptor sites that are situated on the cell meneboé the postsynaptic neuron.

The cell body or dendrite of the postsynaptic neuatso contains a chemical in
activator that is specific to the neurotransmitteat has been released by the
presynaptic neuron. When the synaptic transmidsa@been completed, the chemical
inactivation quickly inactivates the neurotranseritto prevent unwanted continuous
impulses.

Neurotransmitters

Neurotransmitters play an essential function in tbéee of human emotion and
behaviour. These are chemicals that convey infoomahcross synaptic cleft to
neighbouring target cells. They are stored in swadlicles in the axon terminals of
neurons.

When electrical impulse reaches this point, theroteansmitters are released from the
vesicles. They cross the synaptic cleft and binith waceptor sites ‘on the cell body of
dendrites of the adjacent neuron to allow the irm@ub continue its course or to
prevent the impulse from continuing.

After the neurotransmitter has performed its fumrctin the synapse, it either returns
to the vesicles to be stored and used again o ihactivated and dissolved by
enzymes. The process of being stored for reusalledcreuptake. Major categories of
neurotransmitters include cholinergics, ammo aarmt$ monoamines, neuropeptides.

The Functioning of the Brain
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The sensory nerves gather information from therenwment; send that information to
the spinal cord, which then speeds the messageetbrain. The brain then makes
sense of that message and fires of a response.

Motor neurons deliver the instructions from theitr® the rest of your body. The
spinal cord is made up of a bundle of nerves runogm and down the spine, speeding
messages to and from the brain at every secondsfihal cord is similar to a super-
highway.

Summary of Study Session 5
In this study, you have learnt that
1. The major neurons are sensory neurons, which relagsages over long
distances from receptor organs towards the brain.
2. Important structures of the forebrain are
» Thalamus
* Hypothalamus
* Limbic system
* Cerebrum
3. The cerebrum is the most complex and largest gaheobrain. The cerebrum
is covered by a thick layer of tightly packed neng@alled the cerebral cortex.
4. The nerve tissues lying outside the bony case @fcimtral nervous system
come in the region of the peripheral nervous system
5. A nerve cell with all its branches is called a rogur
Self-Assessment Questions for Study Session 5
Now that you have completed this study session, caruassess how well you have
achieved its Learning outcomes by answering thevi@hg questions. You can check
your answers with the Notes on the Self-Assessmassttions at the end of this
Module.

SAQ 5.1 (Testing Learning outcomes 5.1)

Mention and explain the functions of 5 parts of linain
SAQ 5.2 (Testing Learning outcomes 5.2)

Explains how brain works

Notes on SAQ for Study Session 5

SAQ 5.1

1. Cerebrum: This is the seat of sense of perception, volymaovement, learning,
remembering, thinking, emotions and consciousness.

2. Cerebral cortex: This is the thick layer of nerve cell bodies cangrthe
cerebrum. It is the centre where all complex meattvities take place.

3. Medulla: This controls breathing, swallowing, digestion &eartbeat.

4. Cerebellum: This is the part responsible for body balance, doating of
voluntary movement of fingers and thumb.

5. Hypothalamus: This regulates endocrine activity, governs eatidgnking,
sexual behaviour, sleeping and temperature conlrohaintains homeostasis which is
the general level of functioning of the healthy amgm such as normal body
temperature.
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SAQ 5.2
The sensory nerves gather information from therenwment; send that information to

the spinal cord, which then speeds the messageetbrain. The brain then makes
sense of that message and fires of a response.
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Study Session 6: The Endocrine System

Expected duration: 1 week or 2 contact hour

Introduction

Imagine your body without glands; you would be withall the ooze, sweat, mucus,
chemicals and juices in your body which make yaeohfbhome. What then are these
glands and their functions?

The ability to maintain homeostasis and responstitouli is largely due to hormones
secreted within the body. Without hormones, youdowt grow, maintain a constant
temperature, produce offspring, or perform the dasitions and functions that are
essential for life.

In this study session, you will be introduced toimas glands in the body, to include
the endocrine glands and hormones secreted byahdsy

Learning Outcomes for Study Session 6

At the end of this study session, you should be &l

6.1 Explain what the endocrine system is

6.2 ldentify the various endocrine glands and theictions within the body

6.1: The Endocrine System

The endocrine (or ductless gland) is a systemenbitdy that is made up of a whole
collection of glands. The glands of internal sgore The endocrine or ductless
glands discharge their secretions (hormones) djrento the blood stream with
effects upon growth, behaviour and personality.

Chemical
Secretions o)

Blood in
Capillaries

Chemicals
produced
by the gland

Exocrene Gland Endocrine Giand
Figure 6.1: The endocrine System

These glands are different from the duct glandshsas tear glands, or salivary
glands, which secrete their products on the surdddbe body but not into the blood
stream.

The ductless glands may be stimulated to secrétereby receiving impulses from
the central nervous system or by a hormone fronthengland.

In-Text Question

How do the duct glands differ from the ductlessg&?

54



In-Text Answer
The ductless glands discharge their secretionsmbioes) directly into the blood
stream, unlike the duct glands.

6.1.1 What are Hormones?

‘Hormone’ means to excite or “spur on” and that@ely what hormones do. They
cause other things to start happening. They agentdal substances produced in the
ductless glands and necessary for the proper tumog of the cells.

They have no ducts but the secretions enter thedhdiirectly and pass to other parts
of the body where they affect metabolism of théscel

There are over 30 of these amazing hormones boisihestrating and regulating such
things as: when you feel; how you sleep; your bieayperature; how you break down
and utilize the food you eat and whether you ateofahin; when you start puberty
and how long it takes; how you handle stress; havehmadrenaline you have in an
emergency situation even how and when you grow.

Though the genes determine things like how tall'ngogoing to be, the fact is that
when, and if, you grow as tall as the instructidrsn your genes would suggest
depends on hormones in this case growth hormones.

In-Text Question
Hormones are produced in the
A. Body fluid
B. Ductless gland
C. Duct gland
D. Growth gland

In-Text Answer
B. Ductless gland

6.1.2 The Chief Ductless Glands

1. Pituitary Gland — This is responsible for normal height of a humaimdpe If it is
deficient or under-developed, it leaves the childrg physically and sexually under-
developed. However, overproduction of it leadsote@rweight giantism and pre-
cocious sexual maturity.

Figure 6.2: Pituitary Gland
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2. Thyroid Gland — This produces thyroxin, which includes iodine. Teféect of
its deficiency causes cretinism in children, thst it reduces mental growth or
intelligence, leads to inaction or feeble — mind=dn The child who lacks iodine is
incapable of taking care of himself. Over-develepinor hyper-function of the
thyroid gland causes increased nervous tensioe)exated pulse, loss of body weight
and increased oxygen consumption.

3. Pancreas -This produces insulin in the cells. It is arrangedroups called islets
of Langerhands. It enables muscle to oxidize sjgand convert sugars into
glycogen. The deficiency of insulin causes diabateellitus (too much sugar in
blood), whereas over-production leads to removalgfar from the blood.

4. Parathyroid Gland — Removal of the parathyroid glands or marked deficyein
their function causes cramps and convulsions (¥@t&hich may result in the death of
the individual. Less marked deficiency of functiproduces hyper excitability, lack
of agreeableness, mental depression and other numdisorders.

5. Adrenal Gland — This produces adrenaline which causes slow readtion
emergency, weak heart action, low blood pressudefatigue if it is under-produced.
Similarly, an effect of its over-production is ou@action in emergency. Girls
suffering from adrenal virilism may develop excessfacial hair, deep voice, and
other masculine characteristics.

Adrenal glands

Kidneys

Figure 6.3: Adrenal Gland

6. The Gonads (testes in male and ovaries in females)rhe gonads work with
adrenal glands to stimulate the reproductive organbecome mature. They also
account for the appearance of secondary sexuaceaistics.
The gonads produce several hormones called sexdm&s, which are three
types; the androgens, estrogens and progestrins.
a. The androgens are responsible for promoting secygrsgxual characteristic in
males.
b. The estrogens promote the development of secosganal characteristics in
females.
c. The progestrins prepare the female’s body for paagy and birth and for
nursing of the infant.

In-Text Question
is responsible for normal height lofiman being.
A. Pituitary Gland
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B. Thyroid Gland
C. Pancreas
D. Adrenal Gland

In-Text Answer
A. Pituitary Gland

6.2 The Functioning of the Endocrine

The endocrine system or the ductless glands regutatordinate and control, an
extraordinary number of the body functions. Likee tnervous system that uses
electricity to orchestrate all sorts of things e tbody. The endocrine system does
even more through the wonder of chemicals.

The chemicals that the endocrine system uses forpeiits functions in the body
come from the glands and a few organs like the atbynpancreas, kidneys, etc. that
produce them and ooze them.

Pineal
Hypothalamus
Pituitary
Thyroid

Parathyroids

Thymus
Adrenals

W Pancreas
Ovary b
T
7/ / Testes r"y

Figure 6.4: The endocrine system

The endocrine glands throughout your body make atedsncalled hormones that
travel much further. Endocrine glands spew themtones directly into your blood
stream. You are not likely to be aware that adisth chemicals are traveling to all
parts of your body. But they are and they're artis chemical messengers.

Summary for Study Session 6
In this study, you have learnt:

1. The endocrine (or ductless gland) is a systemenbibdy that is made up of a
whole collection of glands.

2. ‘Hormone’ means to excite or “spur on”

3. Removal of the parathyroid glands or marked deificyein their function
causes cramps and convulsions (tetany) which msyltren the death of the
individual.

4. The effect of its deficiency causes cretinism inldtkn, that is, it reduces
mental growth or intelligence, leads to inactiorfe®ble — mindedness.

5. The endocrine glands throughout your body make assmcalled hormones
that travel much further
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Self-Assessment Questions for Study Session 6

Now that you have completed this study session,cauassess how well you have
achieved its Learning outcomes by answering theviahg questions. You can check
your answers with the Notes on the Self-Assessmasstions at the end of this
Module.

SAQ 6.1 (Testing Learning outcomes 6.1)
Explain the function of the thyroid gland
SAQ 6.2 (Testing Learning outcomes 6.2)
Explain the function of the endocrine system
Notes on SAQ for Study Session 6

SAQ 6.1

Thyroid Gland — This produces thyroxin, which includes iodine. Téféect of its
deficiency causes cretinism in children, that is,reduces mental growth or
intelligence, leads to inaction or feeble — mindesn The child who lacks iodine is
incapable of taking care of himself. Over-develepinor hyper-function of the
thyroid gland causes increased nervous tensioejexated pulse, loss of body weight
and increased oxygen consumption.

SAQ 6.2

The endocrine system or the ductless glands regutatordinate and control, an
extraordinary number of the body functions. Likee tnervous system that uses
electricity to orchestrate all sorts of things e tbody. The endocrine system does
even more through the wonder of chemicals.

The chemicals that the endocrine system uses forpeits functions in the body
come from the glands and a few organs like the atbynpancreas, kidneys, etc. that
produce them and ooze them.
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Study Session 7: The Circulatory System

Expected duration: 1 week or 2 contact hour

Introduction

The circulatory or cardiovascular system is a maystem in the body. It performs
various functions in the human body which are nemgsfor man’s total well-being.
In this study you will learn about the componerftthe circulatory system and the
functions of each of the components.

Heart

To head and
To lungs o body

Dhopenaisd blowesd Deoxyeenated blood
Vena cava Aorta Ve

Capillary Bed

Pulmonary | /11 Semi-lunar valves
artery B | "
Pulmonary vein

Right atrium 3 o~
Left atrium & v

Tricuspid valve | Bicuspid valve

Right ventricle £ Wahie tendons

e Left ventricle Arteriole Yenule
Septum -
Capillary

Learning outcomes for study session 7

At the end of the study, you should be able to

7.1 Outline the components of the circulatory syste

7. 2 Discuss the function of each of the componeniisof the circulatory system.

7.1 The circulatory system

The circulatory or cardiovascular system (circutatgystem) is one of the most
important systems in our body; it is made up of tieart, blood and blood vessels.
The circulatory system is responsible for transpgrioxygen, nutrients, hormones,
and cellular waste products throughout the bodg. powered by the heart.

59



Hperior venga 'li#rll-_.___

Bl manary veing ——

Bnf gHor wéna cava—

femeral vom s

« Heart, vessels, blood

* Function: transport
gases, nutrients,
wastes, hormones

55

Figure 7.1: The circulatory system

The circulatory system is your body’s deliveringstgym. Blood moving from the
heart delivers oxygen and nutrients to every pathe body. On the return trip, the
blood picks up waste products so that your bodygedmid of them.
In-Text Question
The circulatory system is responsible for transpgrthe following except

A. Oxygen

B. Nutrients

C. Hormones,

D. Uncultured waste products

In-Text Question
D. Uncultured waste products

7.2 Functions of the components of the circulatorgystem
The components of the circulatory system i.e. tharf) blood veins, and blood have
several functions. They are highlighted below.

7.2.1 Human Heart

The heart is about the size of your clenched &8y it is made up of muscles. The
heart contracts and relaxes some 70 or 80 timesaten It could even be more if you
are exercising. It squeezes and pumps blood thraagchambers to all parts of the
body, and it does this through an extra ordinatiecton of blood vessels.
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Figure 7.2: The human heatrt.

Our human heart has four chambers: two upper chen(bee atria) and two lower
ones (the ventricles) The right atrium and righttviele together make up the "right
heart,” and the left atrium and left ventricle maigethe "left heart." A wall of muscle
called the septum separates the two sides of . he
A double-walled sac called the pericardium enclotes heart, which helps to
safeguard the heart and link it inside the chestwBen the outer layer, the parietal
pericardium, and the inner layer, the serous peticm, runs pericardial fluid, which
greases the heart during shrinkages and actiafidgse lungs and diaphragm.
The heart's outer wall consists of three layers.

4+ The outermost wall layer, or epicardium, is theeinwall of the pericardium.

+ The middle layer, or myocardium, contains the mausicht contracts.

4 The inner layer, or endocardium, is the lining thattacts the blood.
The tricuspid valve and the mitral valve considtshe atrioventricular (AV) valves,
which connect the atria and the ventricles. Thenowlary semi-lunar valve splits the
right ventricle from the pulmonary artery, and thertic valve separates the left
ventricle from the aorta. The heartstrings, or daertendinae, anchor the valves to
heart muscles. The sinoatrial node produces tharielal pulses that energies heart
shrinkages.

7.2.2The Blood Stream or Vessels
The blood travels through a rubbery pipeline withny branches, both big and small.
Strung together end to end, the blood vessels aidid the globe 21/2 times.

The tubes that carry blood away from your heartcatked arteries; they are hoses that
carry blood pumped under high pressure to smati@ndined tubes called capillaries.
The tubes that more gently drain back to the hmaricalled veins. The blood vessels
are the part of the circulatory systemthat transpiood throughout the human body
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Figure 7.3: Blood Vessels

The main types of blood vessels include the foltayvi

Figure 7.4:Types of Blood vessels
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Structure Functions
Arteries The walls {outer structure) of arteries contain smooth # Transport blood away from the heart
muscle fibre that contract and relax under the :
; . . # Transport oxygenated blood only (except in
instructions of the sympathetic nervous system.
the case of the pulmonary artery).
Arterioles Arterioles are timy branches of arteries that lead to # Transport blood from arteries to capillaries
capillaries. These are also under the control of the : j
: : # Arerioles are the main regulators of blood flow
sympathetic nenvous system, and constrict and
. and pressure.
dialate, to requlate blood flow.
Capillaries Capillaries are tiny (extremely narrow) blood vessels, # Function is to supply the tissues of the body
of approximately 5-20 micro-metres with the components of blood, and (carried by
(one micro-metre = 0.000001metre) diameter. the blood), and also to remove waste from the
There are networks of capillaries in most of the surrounding cells ... as opposed to simply
organs and tissues of the body. These capillaries are moving the blood around the body (in the case
supplied with blood by arterioles and drained by of other blood vessels)
!ﬂ_enules. C‘.:ap!llarg-r wal!s are only one cell thIle-( (see » Exchangs of axygen, earbor dioxide, water
diagram), which permits exchanges of material e
: salts, etc., between the blood and the
between the contents of the capillary and the . ;
S surrcunding body tissues.
surrounding tissie.
Venules Venules are minute vessels that drain blood from # Drains blood from capillaries into veins, for
capillaries and into veins. Many venules unite to form return to the heart.
a vein.
Veins The walls {outer structure) of veins consist of three # Transport blood towards the heart.
layers ufussues that are thinner and less elastic than o Transport decxyqenated blaod anly {excapt in
the corresponding layers of aerteries. the ease of the pulmonary vein)
Veins include valves that aid the return of blood to P i :
the heart by preventing blood from flowing in the
reverse direction.

7. 2.3 The Blood

Much of your blood is colourless liquid called ptes Red blood cells make the blood
look red and deliver oxygen to the cells in the yoathd carry back waste gases in
exchange. The white blood cells are part of yoonlys defenses against diseases.
Some attack and kill germs by gobbling them uperttby manufacturing chemical
warfare agents that attack. Platelets are othés &t help your body repair itself
after injury.
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Figure 7.5: Blood Composition

How the Blood gets Oxygen

When you inhale, you breathe in air and send itrdoawyour lungs. Blood is pumped
from the heart to your lungs, where oxygen from @ireyou have breathed in gets
mixed with it. That oxygen-rich blood then travddack to the heart where it is
pumped through arteries and capillaries to the wibaldy, delivering oxygen to all
the cells in the body, including bones, skins atitkoorgans. Veins then carry the
oxygen-depleted blood back to the heart for anatder

In-Text Question
The tubes that carry blood away from your heartcatied
A. Arteries
B. Veins
C. Capillaries
D. Indifferent hole

In-Text Answers
A. Arteries

Summary for Study Session 7
In this study, you have learnt that
1. Our circulatory or cardiovascular system (circulgtgystem) is one of the
most important systems in the body; it is made fugh@ heart, blood and blood
vessels.
2. he heart is about the size of your clenched fisd, iais made up of muscles.
The heart contracts and relaxes some 70 or 80 tnm@isiute.

3. The human heart has four chambers: two upper chanftiee atria) and two
lower ones (the ventricles) The right atrium arghtiventricle together make
up the "right heart,” and the left atrium and leéntricle make up the "left
heart.
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4. Much of your blood is colourless liquid called ptess Red blood cells make
the blood look red and deliver oxygen to the cillshe body and carry back
waste gases in exchange

Self-Assessment Questions (SAQSs) for Study Sessibn

Now that you have completed this study session,cauassess how well you have
achieved its Learning Outcomes by answering thevidhg questions. You can check
your answers with the Notes on the Self-Assessmasstions at the end of this
Module

SAQ for Study Session 7.1

How does the circulatory system work?

SAQ for Study Session 7.1

Which organs are involved in the functioning of theulatory system?

References

Boundless. “Arteries, Veins, and CapillarieBdundless BiologyBoundless, 08 Jan.
2016. Retrieved 05 Feb. 2016
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Study Session 8: The Human Reproductive System

Expected duration: 1 week or 2 contact hour

Introduction

The life of every human being begins at the timecohception, and this involves
some processes in the human body. To this exteathtman reproductive system
would be discussed in these combined study sessions

Learning Outcomes for Study Session 8

At the end of this study session, you should be &l

8. 1. Explain the concept of human conception

8. 2. Discuss the differences between the reproductiseesyof the male and that of
the female

8. 3. Explain the major phases of pre-natal period infémaale.

8.1 Human Conception

The reproductive system is a system of organs mvin organism, which works
together with others for the purpose of reproductiMany non-living substances such
as fluids, hormones, are also important accessturihee reproduction system.

Human reproduction takes place as internal featilen by sexual intercourse. The
life of a human being begins at the time of conceptwhen the nucleus of the sperm
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(male reproductive cell or gamete) fuses with theleus of the ovum (egg) in tl
fallopian tube (oviduct).

The male sperm is ejaculated into the female dusexual intercourse. The spe
then travels through the vagina and cervix into therus or fallopian tubes fc
fertilisation and implantation, after which gesbati(the process of development in
womb between conception and birth) of the foetwntbccurs within the female
uterus for approximately nine mont

Pre-natal Development

The process of development from conception to lrttalled pr-natal period and i
usually divided into three phases and they

= Period of Ovum

m 1 he period of Embryo

= The period of Foetu:

Period of the Ovum: This lasts from fertilization until the time thate foetus i
firmly implanted in the wall c the uterus (10 44 days). The fertilized ovu
continues multiplying its cells as it moves frone thviduct to the utert

The Period of Embryo: The period of embryo lasts from the time of the o
attachment to the wall of the uterus until thetfioscurrence of ossification (tt
formation of solid bones) (— 8 weeks). At this period, cellular division coni@s to
occur at a very rapid rate, and cellular differatin or specialization occur:

By two months, the embryo is approximately 1 inal 3cm and is beginning 1
resemble a human being. The placenta and umbdmal are developed, and the
maintain the connection with the mother's body frevhich the embryo obtair
nutrients (digested food) and through which the mmiexpels waste

The Period of Foetus:This stage extends from the end of second montm(time
of ossification) until birth (&~ 40 weeks). The various body systems which em
during the embryonic period become well developadl lzegin to function. Muscul:
and nervos systems develop at great speed. By the fifthtmaeflexes such ¢
swallowing or sucking occut

By the sixth month, the foetus eye lids have dgwedbo and functional. A
approximately 28 weeks after fertilization, physiceevelopment is far advard
enough and that the foetus could survive if it wboen prematurely and propel
taken care of. Gestation ends with birth, the mscef birth is known as labou
Labour consists of the muscles of the uterus cotitig, the cervix dilating, and tf
baby passing out of the vagi

67



Some important conditions that lead to conceptionra as follows:

% An egg is usually released at each menstrual cycle.

% The egg is released about 14 days before mensircial.

% The eggs live for 12-24 hours.

% Sperm can live for five days in a woman’s genitatt when deposited. This
means that a woman is fertile for as long as fiagscbefore ovulation due to
sperm life. And after ovulation she is considdetile for up to three days
due to egg life. This amounts to seven to eiglsad her cycle each month.
The rest are not considered to be fertile daysimiedcourse during that part of
the cycle could not result in pregnancy.

In-Text Question
The process of development from conception to lmthude all the following except
(a) Period of ovum
(b) The period of embryo
(c) The period of foetus
(d) Fertilization period

In-Text Answer
Fertilization period

8.2 The Female Reproductive System
The female reproductive system is a series of argaimarily located inside the body
and around the pelvic region that contribute towatte reproductive process. This
female reproductive system contains mainly:
1. Ovary —produces ova/eggs/female gametes.
2. Fallopian tube/oviduct —is the path that leads eggs to uterus/womb. Site of
fertilization by spermatozoa.
3. Fallopian funnel —is the path that receives ripe eggs/cells (ovaheg are
released by the ovary.
4. Uterus/womb —shelters fertilized egg/embryo/foetus during depeient.
5. Vagina —passage through which male organ introduces spaia/gametes
into the uterus. Itis also the passage of fodtumg birth.
6. Cervix —entrance to the uterus; it regulates the openinggina.
7. Vulva —opening of the vagina.

8.2.1 The Male Reproductive Organ

The male reproductive system is a series of ordareted outside of the body and
around the pelvic region of a male that contribit®ards the reproductive process.
The primary direct function of the male reproduetisystem is to provide the male
gamete or spermatozoa for fertilization of the ovum

The major reproductive organs of the male are:
1. Testes— this is where the sperm is produced, which enthoused in the
temperature regulating scrotum.
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2. Penis - The penis is the male organ. It has a long shadt @m enlarged
bulbous-shaped tip called the glans penis, whigpsts and is protected by
the foreskin in uncircumcised males.

3. Scrotum - The scrotum is a pouch-like structure that handmnokethe penis. It
holds and protects the testicles. It also contamsierous nerves and blood
vessels.

4. Epididymis - The epididymis, a whitish mass of tightly coiledbé&s cupped
against the testicles, acts as a maturation amdggdor sperm before they pass
into the vas deferens, that carry sperm to the #argugland and prostatic
ducts.

5. Vas Deferens -The vas deferens, also known as the sperm duatths tube
approximately 30 centimetres (0.98 ft.) long tharts from the epididymis to
the pelvic cavity.

6. Accessory Glands -Three accessory glands provide fluids that lubeidae
duct system and nourish the sperm cells. They le@eséminal vesicles, the
prostate gland, and the bulbourethral glands (Coglaads).

In-Text Question
Cervix is the entrance to the uterus and it regsl#tte opening of vagina. True or
false

In-Text Answer
True
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8.3 Phases of Pre-Natal Period in the Female
The process of prenatal development occurs in timaga stages which are:

% The first two weeks after conception are knowrhasgerminal stage

% The third through the eighth week are known asthéryonic period

s The time from the ninth week until birth is knows the fetal period
The Germinal Stage
The germinal stage begins with conception, wherspfegm and egg cell unite in one
of the two fallopian tubes. The fertilized egg, Wmoas a zygote, then moves toward
the uterus, a journey that can take up to a weesotoplete. Cell division begins
approximately 24 to 36 hours after conception.

Within just a few hours after conception, the shoged zygote begins making a
journey down the fallopian tube to the uterus whéemgill begin the process of cell

division and growth. The zygote first divides iniwo cells, then into four, eight,

sixteen, and so on. Once the eight cell point heenlreached, the cells begin to
differentiate and take on certain characteristicgt will determine the type of cells
they will eventually become.

As the cells multiply, they will also separate intwo distinctive masses: the outer
cells will eventually become the placenta while tieer cells will form the embryo.
Cell division continues at a rapid rate and thésdélen develop into what is known as
a blastocyst.
The blastocyst is made up of three laters:

% The ectoderm (which will become the skin and nesveystem)

s The endoderm (which will become the digestive asgpiratory systems)

s The mesoderm (which will become the muscle andesklesystems)

Finally, the blastocyst arrives at the uterus attached to the uterine wall, a process
known as implantation.

Implantation occurs when the cells nestle intoutezine lining and rupture tiny blood
vessels. The connective web of blood vessels andbmanes that forms between
them will provide nourishment for the developingrgefor the next nine months.
Implantation is not always an automatic and sumgrocess.
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Figure 8.1: Germinal Stage

Researchers’ estimate that approximately 58 permfeatl natural conceptions never
become properly implanted in the uterus, which Itesa the new life ending before
the mother is ever aware she is pregnant.

When implantation is successful, hormonal changétsahwoman’s normal menstrual
cycle and cause a whole host of physical chang@esséme women, activities they
previously enjoyed such as smoking and drinkinglabt or coffee may become less
palatable, possibly part of nature’s way of praterthe growing life inside her.

The Embryonic Stage
The mass of cells is now known as an embryo. Thynbeng of the third week after
conception marks the start of the embryonic peradime when the mass of cells
becomes a distinct human being. The embryo begidsside into three layers each of
which will become an important body system. Approaiely 22 days after
conception, the neural tube forms.

This tube will later develop into the central nargsystem including the spinal cord
and brain. Around the fourth week, the head betprf®rm quickly followed by the
eyes, nose, ears, and mouth. The cardiovasculeensys where the earliest activity
begins as the blood vessel that will become thet Istart to pulse. During the fifth
week, buds that will form the arms and legs appear.

e # 4
13 14

2 days)

(37 days)
(41 days) 18

c e >

(47 days) ’
(50 days)

%

(52 days)

Carnegie Stages

(approx. postovulatory days) 23 (56 days)

22

71



Figure 8.2: The Embryonic Stage

By the time the eight week of development has lveaohed, the embryo has all of
the basic organs and parts except those of thergexs. It even has knees and
elbows! At this point, the embryo weight just orarg and is about one inch in
length.

The Fetal Stage

Once cell differentiation is mostly complete, thmbeyo enters the next stage and
becomes known as a fetus. This period of develginbeduring the ninth week and
lasts until birth. The early body systems and stmés established in the embryonic
stage continue to develop.

The neural tube develops into the brain and smioal and neurons form. Sex organs
begin to appear during the third month of gestation

The fetus continues to grow in both weight and fenglthough the majority of the
physical growth occurs in the later stages of paag.

This stage of prenatal development lasts the |dregesis marked by amazing change
and growth. During the third month of gestatiore #ex organs begin to differentiate
and by the end of the month all parts of the bodly e formed. At this point, the
fetus weight around three ounces.

The end of the third month also marks the end effitst trimester of pregnancy.
During the second trimester, or months four throsigh the heartbeat grows stronger
and other body systems become further developed.

o 5

Fetus at 27 weeks

Figure 8.3: Fetal Stage

Fingernails, hair, eyelashes and toenails formhd&®s most noticeably, the fetus
increases quite dramatically in size, increasingualsix times in size. The brain and
central nervous system also become responsiveglthien second trimester. Around
28 weeks, the brain starts to mature much fastdr agtivity that greatly resembles
that of a sleeping newborn.
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During period from seven months until birth, théuecontinues to develop, put on
weight, and prepare for life outside the womb. Thegs begin to expand and
contract, preparing the muscles for breathing. @iptenatal development usually
follows this normal pattern, there are times whesbfems or deviations occur.

In-Text Question
Once cell differentiation is mostly complete, tlmebeyo enters the next stage and
becomes known as a fetus. True or false

In-Text Answer
True

Summary of Study Session 8
In Study Session 1, you have learned that:

1. The reproductive system is a system of organs mwitdn organism, which
works together with others for the purpose of rdpmtion. Many non-living
substances such as fluids, hormones, are also tampoaccessories to the
reproduction system.

2. The female reproductive system is a series of argaimarily located inside
the body and around the pelvic region that contetiawards the reproductive
process.

3. The male reproductive system is a series of ortgnated outside of the body
and around the pelvic region of a male that conteliowards the reproductive
process. The primary direct function of the maeroductive system is to
provide the male gamete or spermatozoa for featitn of the ovum.

4. The process of prenatal development occurs in tmaa stages which are:

% The first two weeks after conception are knowrhasgerminal stage
% The third through the eighth week are known asthbryonic period
s The time from the ninth week until birth is knows the fetal period

Self-Assessment Questions (SAQs) for Study Sess&n

Now that you have completed this study session, canuassess how well you have
achieved its learning outcomes by answering theowahg questions. Write your
answers in your Diary and discuss them with youtomat the next study support
meeting. You can check your answers with the Naiasthe Self-Assessment
guestions at the end of this Study Session.

SAQ for Study Session 8.1
Explain the concept of human conception
SAQ for Study Session 8.2
Discuss the differences between the reproductistery of the male and that of the
female
SAQ for Study Session 8.3
Explain the major phases of pre-natal period infémaale.
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Study Session 9: The Concept of Heredity

Expected duration: 1 week or 2 contact hour

Introduction

Growth and development are the result of the iotera of the influences of heredity,
environment, maturation and learning. However, shbject of heredity would be
examined in this session

In this study session you will be introduced to tmeaning of heredity and the
influence on the behaviour of man

Learning Outcomes for study session 9

At the end of this lecture, you should be able to:
9.1 Explain the meaning of heredity; and

9.2 Highlight the influence on the behaviour of man

9.1 Meaning of Heredity

The sum of all biological processes by which patéic characteristics are transmitted
from parents to their offspring is called hereditly.refers to the transmission of
potentialities or traits of physical, mental antestcharacteristics from parents to off-
spring (child) at conception nature of the indiathi make up as contained in the
genes.

Children of the same parents may be tall or sloorthin, dark in complexion or light,

clever or dull, extroverted or introverted. Allede are due to the influence of
heredity.
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Figure 9.1: Heredity
Source: http://images.tutorvista.com/contentimages/scieDB&EXScience/Ch529/images/imgl.jpeg

Heredity is the passing of traits from parentshiirt offspring, either through asexual
reproduction or sexual reproduction. This is thecpss by which an offspring cell or
organism acquires or becomes predisposed to thaatkastics of its parent cell or
organism. Through heredity, variations exhibiteditgividuals can accumulate and
cause some species to evolve through the natdegltios of specific phenotype traits.
The study of heredity in biology is called genetieghich includes the field of

epigenetics.

In humans, eye color is an example of an inhegtearacteristic: an individual might
inherit the "brown-eye trait" from one of the paserinherited traits are controlled by
genes and the complete set of genes within an &N genome is called its
genotype

Types of Heredity

There are two types of heredity which are:
1. Dominant and

2. Recessive alleles

An allele is said to be dominant if it is alwayspeassed in the appearance of an
organism (phenotype) provided that at least ongy abpt is present. For example, in
peas the allele for green pods, G, is dominarttaofor yellow pods, g.

Thus pea plants with the pair of alleles either (B@mozygote) or Gg (heterozygote)
will have green pods. The allele for yellow podsesessive. The effects of this allele
are only seen when it is present in both chromosogg (homozygote).
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The description of a mode of biological inheritanomgists of three main categor
which includes the following in the diagram be

In-Text Question

Heredity is the passing of traits from parentsh&irt offspring, either through asext
reproduction osexual reproduction. True/Fa

In-Text Answer

True

1. Number of involved loci
‘,
2. Involved chromosomes

3. Correlation genotype
phenotype

\

Figure 9.2: The description of a mode of biologicdieritance
1. Number of involved loci: The number of involviedi consists of the followin
below:
I. Monogenetic (also called "simple- one locus
ii. Oligogenetic few loci
lii. Polygenetic -many loci

2. Involved chromosomes: The involved chromosonoesist of the following belov
Autosomal: loci are not situated on a sex chroma

Gonosomal:loci are situated on a sex chromosi

X-chromosomal: lod are situated on the-chromosome (the more common c:
Y-chromosomal: loci are situated on the-chromosome

Mitochondrial: loci are situated on the mitochondrial D

3. Correlation genotype phenotype: It is consisthe following belov
I. Dominant

ii. Intermediate (also called "codominai

iii. Recessive

iv. Overdominant

v. Underdominant

These three categories are part of every exactigesn of a mode of inheritance
the above order. In addition, more specificatiorg/ ine added as follow
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4. Coincidental and environmental interactions
Penetrance
I. Complete
ii. Incomplete (percentual number)
Expressivity
I. Invariable
ii. Variable
Heritability (in polygenetic and sometimes als®ligogenetic modes of inheritance)
Maternal or paternal imprinting phenomena (alsoegggenetics)

5. Sex-linked interactions: This is consists of fillowing below:

I. Sex-linked inheritance (gonosomal loci)

ii. Sex-limited phenotype expression (e.g., cryptorais

iii. Inheritance through the maternal line (in case wbchondrial DNA loci)
Iv. Inheritance through the paternal line (in case -@hYomosomal loci)

6. Locus—locus interactions: This is consist offtiiowing below

I. Epistasis with other loci (e.g., overdominance)

ii. Gene coupling with other loci (also see crossingrpv

lii. Homozygotous lethal factors

iv. Semi-lethal factors
Determination and description of a mode of inhadtais achieved primarily through
statistical analysis of pedigree data. In casertelved loci are known, methods of
molecular genetics can also be employed.

9.1.1 Transmission of Heredity Characteristics

The nature of the make-up of an individual is comgd in the genes. The
reproductive cells contain the hereditary mater@idife-chromosomes and DNA
(De-Oxyribonucleic Acid) molecules. The DNA moléesi of the nucleus direct all
chemical reactions (metabolism) that go on in &l c

Genetic factors often manifest themselves in charstics like
v' Height,
v" Colours,
v Intelligence,
v" Aggressive and
v" Behaviour.

Definition of terms

1. Genes These are units of materials of inheritance ledain the chromosomes,
which contain information for expression of chaesistics which are passed
from parents to offspring through the gametes ahighwinfluence every aspect
of the organism of the latter.

2. Chromosomes: These are structures found in the nucleus/ceinged in
pairs during cell division and carriers of heredagtors/characters genes.
Genes control developmental processes.
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Note: Genes may be recessive or dominant

Recessive generhis is a character which does not produce itsceffethe presence
of the dominant character. For example in Tt coration, “t” is a recessive gene.
Dominant gene: The character that produces its effect even thdabghopposite or
contrasting character is present. For exampl&t,ifiT” is dominant gene over “t”.

Phenotype This is the physical expression or observable dtargtic of an
organism.

Genotype -This is composed of the genetic characteristicggenetic make- up
inherited from both parents.

In-text Question

The nature of the make-up of an individual is corgd in the
A. Genes B. Allele C. Genotype D. Phenotype

In-Text Answer

A. Genes

The complete set of observable traits of the stmecand behavior of an organism is
called its phenotype. These traits arise from ttteraction of its genotype with the
environment As a result; many aspects of an orgasiphenotype are not inherited.

For example, suntanned skin comes from the interabietween a person's phenotype
and sunlight thus, suntans are not passed on tplgeahildren. However, some

people tan more easily than others, due to diffe¥enn their genotype: a striking

example is people with the inherited trait of aidm, who do not tan at all and are
very sensitive to sunburn.

Heritable traits are known to be passed from omeggion to the next via DNA, a
molecule that encodes genetic information. DNA isray polymer that incorporates
four types of bases, which are interchangeable. Jéguence of bases along a
particular DNA molecule specifies the genetic imfiation.

This is comparable to a sequence of letters spetlit a passage of text. Before a cell
divides through mitosis, the DNA is copied, so thath of the resulting two cells will
inherit the DNA sequence. A portion of a DNA molkecuhat specifies a single
functional unit is called a gene; different genaséhdifferent sequences of bases.
Within cells, the long strands of DNA form condethstructures called chromosomes.
Organisms inherit genetic material from their pésem the form of homologous
chromosomes, containing a unique combination of D&&§uences that code for
genes. The specific location of a DNA sequenceiwighchromosome is known as a
locus.

If the DNA sequence at a particular locus variesvben individuals, the different
forms of this sequence are called alleles. DNA sagas can change through
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mutations, producing new alleles. If a mutationusscwithin a gene, the new allele
may affect the trait that the gene controls, algethe phenotype of the organism.

However, while this simple correspondence betweaeralkele and a trait works in
some cases, most traits are more complex and ateotted by multiple interacting
genes within and among organisms. Developmentabdiiis suggest that complex
interactions in genetic networks and communica#iorong cells can lead to heritable
variations that may underlie some of the mechamaodevelopmental plasticity and
canalization.

Recent findings have confirmed important examplekeavitable changes that cannot
be explained by direct agency of the DNA moleciileese phenomena are classed as
epigenetic inheritance systems that are causallydapendently evolving over genes.

Research into modes and mechanisms of epigenégcitance is still in its scientific
infancy, however, this area of research has a#tdachuch recent activity as it
broadens the scope of heritability and evolutioaojogy in general.

DNA methylation marking chromatin, self-sustainimgtabolic loops, gene silencing

by RNA interference, and the three dimensional aonation of proteins (such as

prions) are areas where epigenetic inheritanceesysthave been discovered at the
organismic level. Heritability may also occur aeavarger scales.

For example, ecological inheritance through thecgss of niche construction is

defined by the regular and repeated activitiesrgaoisms in their environment. This

generates a legacy of effect that modifies andddxeatk into the selection regime of

subsequent generations. Descendants inherit géme®mvironmental characteristics

generated by the ecological actions of ancestors.

Other examples of heritability in evolution thakeamot under the direct control of

genes include the inheritance of cultural traiteug heritability, and symbiogenesis.

These examples of heritability that operate abbeegene are covered broadly under
the title of multilevel or hierarchical selectiowhich has been a subject of intense
debate in the history of evolutionary science.

When Charles Darwin proposed his theory of evofutio 1859, one of its major
problems was the lack of an underlying mechanisnihéoedity. Darwin believed in a
mix of blending inheritance and the inheritancacduired traits (pangenesis).

Blending inheritance would lead to uniformity agogopulations in only a few
generations and then would remove variation frorpoaulation on which natural
selection could act. This led to Darwin adoptingnsoLamarckian ideas in later
editions of On the Origin of Species and his laietogical works.

Darwin's primary approach to heredity was to oetlhow it appeared to work
(noticing that traits that were not expressed expfi in the parent at the time of
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reproduction could be inherited, that certain $ratuld be sex-linked, etc.) rather than
suggesting mechanisms.

Darwin's initial model of heredity was adopted bypd then heavily modified by, his
cousin Francis Galton, who laid the framework foe biometric school of heredity.
Galton found no evidence to support the aspecBaoivin's pangenesis model, which
relied on acquired traits. The inheritance of acgpliitraits was shown to have little
basis in the 1880s when August Weismann cut tihe @i many generations of mice
and found that their offspring continued to devdiaijs

9.2 The influence on the behaviour of man.
The man behaviour can be influence by the followoetpw
1. Culture
2. Personality
3. Level of Analysis
4. Indigenous, Cultural, and Cross-Cultural Psychasgi

Culture
The conceptualization of culture is by no meansrple matter. One possible way to
think about culture is that “culture is to socieshat memory is to individuals”
(Kluckhohn 1954). It includes what has worked ia #xperience of a society, so that
it was worth transmitting to future generations.
Sperber (1996) used the analogy of an epidemics&uli idea (e.g., howto make a
tool) is adopted by more and more people and besoame element of culture
(Campbell 1965). Barkow et al. (1992) distinguishibcee kinds of culture: Meta
culture, evoked culture, and epidemiological c@tur
In-Text Question
Mention two ways by which behaviour of man canrifeuenced
In-Text Answer
Behaviour of man can be influenced by the following

1. Culture

2. Personality
They argue that “psychology underlies culture aodety, and biological evolution
underlies psychology” (p. 635). The biology thas lleen common to all humans as a
species distinguishable from other species, reBulis‘meta culture” that corresponds
to panhuman mental contents and organization.
Biology in different ecologies results in “evokedltare” (e.g., hot climate leads to
light clothing), which reflects domain-specific nmemisms that are triggered by local
circumstances, and leads to within-group similesitand between-groups differences.
What Sperber describes, Barkow et al. call “epidéogical culture.”

Elements of culture

I.  The elements are

ii. shared standard operating procedures,
lii. unstated assumptions,

Iv. tools,
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V. norms,

vi. values,

vii.  habits about sampling the environment,

Because perception and cognition depend on thennaion that is sampled from the

environment and are fundamental psychological mse® this culturally influenced

Sampling of information is of particular interestgsychologists.

Cultures develop conventions for sampling inforimatand determine how much to
weigh the sampled elements from the environmenitafdis 1989). For example,

people in hierarchical cultures are more likelystomple clues about hierarchy than
clues about aesthetics.

Personality

Funder (1997) defined personality as “an indivitkiaharacteristic pattern of thought,
emotion, and behavior, together with the psychal@gimechanisms— hidden or
not—behind those patterns” (pp. 1-2). Charactersaimpling of the information in
the environment, which corresponds to the samghiag) occurs in different cultures,
can be one of the bases of individual differenogsersonality.

Personality may also be conceptualized as a cawfiiginn of cognitions, emotions,
and habits activated when situations stimulater tleipression. Generally, they
determine the individual’'s unique adjustment to wweld. This view is supported by
data that indicate the importance of the situation.

Summary of study session 9

1. The sum of all biological processes by whichtipalar characteristics are
transmitted from parents to their offspring is edlheredity

2. Heredity is the passing of traits from paremtstheir offspring, either through
asexual reproduction or sexual reproduction.

3. The nature of the make-up of an individual isitemed in the genes. The
reproductive cells contain the hereditary mater@idife-chromosomes and DNA
(De-Oxyribonucleic Acid) molecules.

4. Genes These are units of materials of inheritance ledain the chromosomes,
which contain information for expression of chaeaistics which are passed from
parents to offspring through the gametes and winithence every aspect of the
organism of the latter.

5. The conceptualization of culture is by no meassmple matter. One possible way
to think about culture is that “culture is to sdgieshat memory is to individuals
6.Personality may also be conceptualized as a gumafiion of cognitions, emotions,
and habits activated when situations stimulate #agression.

Self-Assessment Questions (SAQSs) for Study Sessibn

Now, that you have completed this study session,can assess how well you have
achieved its learning outcomes by answering theovi@hg questions. Write your
answers in your study diary and discuss them widhryTutor at the next Study
Support Meeting. You can check your answers wighNlotes on the Self-Assessment
Questions at the end of this study session.
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SAQ.9.1 (Testing Learning Outcome 9.1)

1. What is heredity? It refers to the transmissbpotentialities or traits of physical,
mental and other characteristics from parentsfteming (child) at conception nature
of the individuals make up as contained in the gene

2. Explain the term ger@enes

SAQ 9.2 (Testing Learning Outcome 9.2)

Briefly explain the culture as one of the behaviouman

The conceptualization of culture is by no meansrple matter. One possible way to
think about culture is that “culture is to socieshat memory is to individuals”
(Kluckhohn 1954). It includes what has worked ia #xperience of a society, so that
it was worth transmitting to future generations.

2. As regard to behaviour of man discuss persgnalit

Notes on SAQ for study session 9

SAQ 9.1

1. Heredity refers to the transmission of poteitiga or traits of physical, mental and
other characteristics from parents to off-springil¢) at conception nature of the
individuals make up as contained in the genes.

2. Genes: These are units of materials of inherégdocated on the chromosomes,
which contain information for expression of chaeaistics which are passed from
parents to offspring through the gametes and winithence every aspect of the
organism of the latter.

SAQ 9.2

1. The conceptualization of culture is by no meassmple matter. One possible way
to think about culture is that “culture is to sdgievhat memory is to individuals”
(Kluckhohn 1954). It includes what has worked ia #xperience of a society, so that
it was worth transmitting to future generations.

2. Personality may be conceptualized as a configuraf cognitions, emotions, and
habits activated when situations stimulate thepresgsion. Generally, they determine
the individual’'s unique adjustment to the world.isTkiew is supported by data that
indicate the importance of the situation.
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Study Session 10: The Immune System

Expected duration: 1 week or 2 contact hour

Introduction

Immunology is the study of the physiological medears that humans and other
animals use to defend their bodies from invasiorotier organisms. The origins of
the subject lie in the practice of medicine andhistorical observations that people
who survived the ravages of epidemic disease weteuahed when faced with that
same disease again they had become immune toiarfect

The human body has been built in such a way thatit fight some germs and
‘overcome’ them. This study session deals basiaaithl the immune system, how it
works to fight against diseases.

Learning Outcomes for Study Session 10

At the end of this study session, you should be &l
10.1 Discuss immune system

10.2 Explain the cells in the immune system

10.1: The Immune System

The immune system is crucial to human survivathenabsence of a working immune
system, even minor infections can take hold andveprtatal. Without intensive
treatment, children born without a functional imrausystem die in early childhood
from the effects of common infections.

However, in spite of their immune systems, all laas) suffer from infectious
diseases, especially when young. This is becauwsentmune system takes time to
build up its strongest response to an invading eoiganism, time during which the
invader can multiply and cause disease.

To provide immunity that will provide protectionoin the disease in the future, the
immune system must first do battle with the micgaoism. This places people at
highest risk during their first infection with a enborganism and, in the absence of
modern medicine, leads to substantial child mdytadlis witnessed in the developing
world.

Box 10.1: Definition of Immune System

The immune system is a network of cells, tissuad, @gans that work together |to
defend the body against attacks by “foreign” invad@hese are primarily microbe’s
tiny organisms such as bacteria, parasites, argl that can cause infections. Viruses
also cause infections, but are too primitive telessified as living organisms.

The human body provides an ideal environment fonyraicrobes. It is the immune
system’s job to keep them out or, failing that,seek out and destroy them. When
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entire populations face a completely new infectitw@ outcome can be catastrophic,
as experienced by indigenous.

In-Text Question
is a network of cells, tissard,organs that work together to
defend the body against attacks.

A. Respiratory System

B. Excretion System

C. Immune System

D. Symptoms

In-Text Answer

Option C

Americans who were Kkilled in large numbers by Eeap diseases to which they
were suddenly exposed after 1492.Today, infectiath Wwuman immunodeficiency

virus (HIV ) and the acquired immune deficiency dnyome (AIDS) it causes are

having a similarly tragic impact on the populati@iseveral African countries.
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Figure 10.2: The Immune System
Source:https://www.ltisdschools.org/Page/10442

The immune system, which is made up of speciascphoteins, tissues, and organs,
defends people against germs and micro-organisresy elay. In most cases, the
Immune system does a great job of keeping peom@#hyeby preventing infections.
However, sometimes problems with the immune systam lead to illness and
infection. The immune system is composed of mangriependent cell types that
collectively protect the body from bacteria, pamsand fungal, viral infections and
from the growth of tumor cells. Many of this cBlpes have specialized functions.

In-Text Question

To provide immunity that will provide protectionoin the disease in the future, the
Immune system must first do battle with the micgaorism. True/False
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In-Text Answer

True

The immune system is amazingly complex. It cangaa® and remember millions of
different enemies, and it can produce secretiogiedse of fluids) and cells to match
up with and wipe out nearly all of them. The sedtoeits success is an elaborate and
dynamic communications network. Millions and mitiof cells, organized into sets
and subsets, gather like clouds of bees swarmiogndra hive and pass information
back and forth in response to an infection.

Once immune cells receive the alarm, they beconigaéed and begin to produce
powerful chemicals. These substances allow the tellegulate their own growth and
behavior, enlist other immune cells, and directribe recruits to trouble spots.

In-Text Question
Once receive the alarm, they becomeaseti and begin to produce
powerful chemicals.

A. Immune Cells

B. Bacteria Cells

C. Blood Diffusion

D. Sense Organs

In-Text Answer
Option A

10.1.1 Functions of the Immune System

The immune system is composed of specialized ce#lepus proteins, tissue and
organs. The immune system works to defend us agaandes of microorganisms and
germs that we are exposed to every day. In majofityre cases, the immune system
performs and excellent job of preventing diseasekiafections and keep us healthy.
However, in some cases, problems can occur imtineune system, which can lead to
occurrence of numerous illnesses and diseases.

The immune system is the body’s defense againsttiolus organisms and other
invaders. Through a series of steps called theunaresponse, the immune system
attacks organisms and substances that invade stensy and cause diseases. The
immune system is made up of a network of cellsugs, and organs that work
together to protect the body. This entire are ctutst to its functions which are
discussed below.
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Figure 10.3: The function of Immune System
Source: http://hd-images.info/immune-system-function

10.1.2 How Does the Immune System Work?

When foreign particles or antigens invade the bdbg, various types of immune
system cells work in combination to recognize aastiby them. The B lymphocytes
are triggered in the process producing antibodiggch are specialized proteins that
block specific antigens.

Once these antibodies are produced, they remdimeifody and if the same antigen
invades the body again, they are already preseblaick the antigen. Hence, if a
person gets a specific disease, that person wiligeb sick with that disease again.
This is the principle used behind immunizationsdugeprevent diseases.

After an antigen is locked by an antibody, the Tlsceome into action and destroy the
antigens tagged by a particular antibody. T cekstherefore, sometimes referred to
as Kkiller cells.

Antibodies can also help in neutralizing toxinsreéad by the microorganisms. They
also help in activating a specialized group of @it referred to as complement that
helps in destroying viruses, bacteria and otheecigfd cells. The body is thus
protected against diseases by these specializésdafethe immune system and this
protection is referred to as immunity.
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10.2 The Cells of the Immune System

The cells that are part of this defense systemwdmiée blood cells, or leukocytes.
They come in two basic types, which combine to smgkand destroy the organisms
or substances that cause diseases.

Leukocytes are produced or stored in many locatibrsmughout the body, including
the thymus, spleen, and bone marrow. For thisoreakey care called tHgmphoid
organs There are also clumps of lymphoid tissue thraughthe body, primarily in
the form of lymph nodes that house the leukocytes.

The leukocytes (white blood cells) circulate thrbulge body between the organs and
nodes by means of the lymphatic vessels. Leukeay® also circulate through the
blood vessels. The immune system works in a coatdd manner to monitor the
body for germs or substances that might cause gmul

The two basic types of leukocytes (white blood cs)lare:

» Phagocytes, these are cells that chew up indiviolggnisms.

» Lymphocytes, cells that allow the body to remendred recognise previous

invaders and help the body destroy them.

A number of different cells are considered phagesytThe most common type is the
neutrophil, which primarily fights bacteria. Other types mfiagocytes have their
own jobs to make sure that the body responds apptely to a specific type of
invader.

In-Text Question
circulate through the body betwherotgans and nodes by means
of the lymphatic vessels.

A. Blood Cell

B. Neutrophil

C. Phagocytes

D. Leukocytes

In-Text Answer
Option D
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There are two kinds of lymphocytes

The B lymphocytes

The T lymphocytes

T Lymphocytes: This start out in the bone marrow and either steye and mature
into B cells, or they leave for the thymus glandvevwe they mature into T cells. B
lymphocytes and T lymphocytes have separate jolds:to
B lymphocytes: This is like the body’s military intelligence sgsh, seeking out their
targets and sending defenses to lock onto them.cell6 are like the soldiers,
destroying the invaders that the intelligence sydtas identified.
In-Text Question

The type of lymphocytes start out in the bone maraad either stay there and mature
into B cells is called

A. K lymphocytes

B. M lymphocytes

C. B lymphocytes

D. T lymphocytes

In-Text Answer
Option D

10.2.1 The Functioning of the Cells

Antigens are foreign substances that invade thg.bdffhen an antigen is detected
several types of cells work together to recognrse r@spond to it. These cells trigger
the B lymphocytes to produce antibodies, specihlm®teins that lock onto specific

antigens. Antibodies and antigens fit togethex hkkey and a lock.

Once the B lymphocytes have produced antibodiesetlantibodies continue to exist
in a person’s body, so that if the same antigeprésented to the immune system
again, the antibodies are already there to do jbleir

Box 10.2: Definition of the Cells

Cells are the basic building blocks of all livingirtgs. The human body is composed
of trillions of cells. They provide structure fdre body, take in nutrients from food,
convert those nutrients into energy, and carry spécialized functions. Cells also
contain the body’s hereditary material and can ntagees of them.
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Cells have many parts, each with a different furctiSome of these parts, called
organelles, are specialized structures that pertmmain tasks within the cell. Human
cells contain the following major parts, listedaiphabetical order.

That's why if someone gets sick with a certain dss like chickenpox, that person
typically doesn’t get sick from it again. Thisasso why we use immunizations to
prevent getting certain diseases. The immunizatiobnduces the body to the antigen
in a way that doesn’'t make a person sick, but gsdallow the body to produce
antibodies that will then protect that person fréature attack by the germ or
substance that produces that particular disease.

In-Text Question
refers to the basic building bladla! living things.

A. Cell

B. Organs

C. Immune System
D. B lymphocytes

In-Text Answer

Option A

Although antibodies can recognise an antigen ackl dmto it, they are not capable of
destroying it without help. That is the job of thecells. The T cells are part of the
system that destroys antigens that have been tdggeaatibodies or cells that have
been infected or somehow changed. (There arelbciuaells that are called “killer
cells”). T cells are also involved in helping sigother cells (like phagocytes) to do
their jobs.

10.2.1Things that can go wrong with the Immune Systn
Disorders of the immune system can be broken dotenfour main categories:
» Immunodeficiency disorders (primary or acquired).
» Autoimmune disorders (in which the body’s own imrawgystem attacks its
own tissue as foreign matter).
» Allergic disorders (in which the immune system exesicts in response to an
antigen).
» Cancers of the immune system.

Immunodeficiency’s Disorders

Immune-deficiencies occur when a part of the immsystem is not present or is not
working properly. Sometimes, a person is born withmmune-deficiency, — and this
is called primary immune-deficiency. (Although mpary immune-deficiencies are
conditions that a person is born with, symptomshef disorder sometimes may not
show up until later in life).Immune-deficienciesncalso be acquired through infection
or produced by drugs. These are sometimes callednglary immune-deficiencies
HIV.
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In-Text Question
occur when a part of the immysie® is not present or is not

working properly.
A. The cell membrane
B. Protozoans
C. Immunodeficiency’s Disorders
D. None of the above

In-Text Answer
Option C

Autoimmune disorders

An autoimmune disease develops when your immungemsyswhich defends your
body against disease, decides your healthy cadl$oaeign. As a result, your immune
system attacks healthy cells. Depending on the gpautoimmune disease can affect
one or many different types of body tissue. It e#so cause abnormal organ growth
and changes in organ function.

There are as many as 80 types of autoimmune dsellsay of them have similar

symptoms, which makes them very difficult to diag@olt's also possible to have
more than one at the same time. Autoimmune diseaseaslly fluctuate between

periods of remission (little or no symptoms) andrélups (worsening symptoms).
Currently, treatment for autoimmune diseases faoserelieving symptoms because
there is no curative therapy.

Autoimmune diseases often run in families, and @ébcent of those affected are
women, according to AARDA. African Americans, Hisjies, and Native Americans
also have an increased risk of developing an autoine disease.

Autoimmune
disease

Immune
regulation

Figure 10.4Autoimmune Disorders
Sourcehttp://www.drhagmeyer.com/the-truth-and-the-fadist#t-autoimmune-disease/
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Autoimmune disorders used to be thought of as atgedisease only. We now know
that genetics plays a role in autoimmune diseaseehvironmental factors, such as
food sensitivity, toxins, infections, stress anaklg gut also play a part in autoimmune
disease. Along with the causes of autoimmune diseag’ve also been able to
determine other myths about our previous knowlexfgutoimmune disease

In-Text Question
develops when your immune systemchwiefends your body
against disease, decides your healthy cells aeggfor

A. The cell membrane

B. Protozoans

C. Immunodeficiency’s Disorders

D. Autoimmune Disorders

In-Text Answer
Option D

Summary for Study Session 10
In this study session, you have learnt the follawin

1. The immune system is crucial to human survivalthie absence of a working
immune system, even minor infections can take hold prove fatal. Without
intensive treatment, children born without a fuoeél immune system die in
early childhood from the effects of common infengo

2. The immune system is composed of specialized oalspus proteins, tissue
and organs. The immune system works to defend wsnstghordes of
microorganisms and germs that we are exposed ty eag. In majority of the
cases, the immune system performs and excellenbfigireventing diseases
and infections and keep us healthy. However, inesamases, problems can
occur in the immune system, which can lead to gecwwe of numerous
illnesses and diseases.

3. The function of cell is also explained. Antigen® doreign substances that
invade the body. When an antigen is detected akwgpes of cells work
together to recognise and respond to it. Thess tddiger the B lymphocytes
to produce antibodies, specialised proteins thek lonto specific antigens.
Antibodies and antigens fit together like a key aridck.

The two basic types of leukocytes (white bloodg)edire:

4. Phagocytes, these are cells that chew up individiganisms.

5. Lymphocytes, cells that allow the body to remendet recognise previous
invaders and help the body destroy them.

6. A number of different cells are considered phagesytThe most common type
is the neutrophil, which primarily fights bacteria. Other typesmifagocytes
have their own jobs to make sure that the bodyams® appropriately to a
specific type of invader.
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7. Cells are the basic building blocks of all livingirigs. The human body is
composed of trillions of cells. They provide stuwet for the body, take in
nutrients from food, convert those nutrients intoergy, and carry out
specialized functions. Cells also contain the bsdereditary material and can
make copies of them.

8. Cells have many parts, each with a different fuorctiSome of these parts,
called organelles, are specialized structures plaform certain tasks within
the cell. Human cells contain the following majaris, listed in alphabetical
order.

©

Things that can go wrong with the Immune SystensoRlers of the immune

system can be broken down into four main categories

» Immunodeficiency disorders (primary or acquired).

» Autoimmune disorders (in which the body’s own imrawgystem attacks its

own tissue as foreign matter).

» Allergic disorders (in which the immune system exesicts in response to an
antigen).

» Cancers of the immune system.

Self-Assessment Questions (SAQSs) for study sessih

Now that you have completed this study session, canuassess how well you have
achieved its Learning outcomes by answering theviahg questions. Write your
answers in your study Diary and discuss them withiryTutor at the next study
Support Meeting. You can check your answers wighNlotes on the Self-Assessment
guestions at the end of this Module.

SAQ 10.1 (Testing Learning Outcomes 10.1)
What do you understand by immune system?
Explain the function of immune system

How does immune system work?

SAQ 10.2 (Testing Learning Outcomes 10.2)
Mention the cells of the immune system.
How do cells work?
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